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Jleknusa 1

ba3oBblie monsaTus si3pika C++

Cmpykmypa azvika C++,
O600m1eHHas cTpykrypa sizbika C++ nana Ha puc. 1.

C++
[ [
I
Tunbl TaHHBIX _Moz[y.lm
Omnepartopsbl (main, dyHkmmn)
IIpocrtoie Croxubie 00padOTKY IAHHBIX: CpencTBa 00bEKTHO-
0. BBO/1a/BbIBO/1A OPUEHTHPOBAHHOIO
—CTaHL[apTHLIe —MaccHBBI 0. BLIPA’KeHH ST MPOrpaMMHUPOBAHMS
" lo. npucBauBanus [
—Apupmer. ‘|CTPYKTYPH 0. BBI30BOB (pyHKIHi Kraccn
BemecTs. —‘Oﬁ’be)ll/lﬂeﬂl/lﬂ O0BLeKThI
L Opranun3zanuu o0padoTKu
Ileble _\Daitbl AHHPIX: Cpencrsa
-0. Tlepesiat ynpasaeHusi| s c o puorg
L MPOrpaMMoii.
Cumsou. porp MporpaMMHupoBaHus|
-0. BETBJICHHUS
L OnpeaesieHHbIE -0. IIUKJIOB - KoHTelHepbI
[10J1b30BaTeIEM -0. IIyCTOM
-0. COCTABHOM —Iab/0HBI
[lepeunciieHust
Yka3zaresn —HTepaTope!
CcblIKM.

Puc. 1. O6001enHas cTpykTypa sizbika C++

B neBoli wacTu pUCyHKa TPEACTABJICHBI CPEACTBA S3bIKA, MPEIHA3HAUYCHHBIC
JUISL  ONpENEeICHUs JaHHBIX, OOBEKTOB O0OpaOOTKM MporpamMmbl. THIBI JaHHBIX
OTIPENENSAIOT CBOMCTBA JAHHBIX, HMX BHYTPEHHEE TMPEJCTaBICHUE, BO3MOXKHbIC
orepaluu, KOTOPbIE MOKHO TIPOU3BOJIUTH C ’TUMU JTAHHBIMHU.

B cnenyromieit yacTu pucyHKa MPEACTABICHBI CPEJCTBA SI3bIKA - OMEPATOPHI,
MpeTHa3HAYCHHBIC:

BO-TICPBBIX, I OOpaOOTKM MaHHBIX ITyTEM, HAlpUMEp, MOJYYEHUS HOBBIX
3HAYCHUH 0OBEKTOB IMPOTPAMMEBI B OTIEPATOPE MPUCBANBAHUS;

BO-BTOPBIX, I OpraHU3alMKM TIpoliecca OOpabOTKM JaHHBIX, HaMpUMEp,
OpraHW3allud  TIOBTOPSIOIIEHCS 00pabOTKM WM OpraHU3alusl  Pa3BETBICHUS
mporiecca 00pabOTKH.

Jlanee Ha pUCyHKE TPEICTABIICHBI MOYJIU — OTHOCUTEIHLHO CaMOCTOSITEIIbHbBIE
dbparMeHTBhl TpoTrpaMMbl JJisi (PYHKIIMOHAIHHO 3aKOHUYCHHOW OOpabOTKHM JaHHBIX,
oopMIICHHBIC B BUIC (PYHKITUIA.
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B crnenyromein 4YacTu pHUCYHKA NPEACTABIEHBI CPEACTBA M MEXAHU3MBI
O00BEKTHO-OPUEHTUPOBAHHOTO IporpammupoBanus. IIpencraBieH HOBBIA — THI
JaHHBIX, 0ObETUHSIONINN TaHHbIE U (PYHKIIMHA UX 00pabaThIBaIONINE B €AMHOE 1IET0e
— OOBEKT.

B nmocnepHeit uWacTH  pUCYHKa ~ ONMCaHbl  CpeACTBaA  OOOOIEHHOTO
IPOrpaMMHUPOBAHMS, @ UMEHHO MHOXECTBO KOHTEHHEPOB — CTPYKTYp AAHHBIX, B
KOTOpbIE MOKHO IOMEIIAaTh W M3BIEKATh JaHHbIE JIOOBIX THUIIOB, M Habopa
00OOIIEHHBIX ANTOPUTMOB, MO3BOJISIONIMX BBIMOJIHATH THUIIOBBIC OIEpAaIH HaJ
3JIEeMEHTaMU KOHTEHHEpPOB, HE 3aBHUCSIIME OT BHJA KOHTEWHepa. AOCTpakIuIo
JaHHBIX U AITOPUTMOB 00ECTIEUNBAIOT IAOJIOHBI K UTEPATOPHI.

Memoouka cozoanusa npozpamm

[Ipouecc pazpadbotku nmporpamm Ha C++ mpeanosiaraet pazOueHue mpouecca
pelleHusl 3a/Jla4yd Ha Psi STAloB, BBIMOJHAIOMNX (YHKIIMOHATHFHO 3aKOHUYECHHYIO
00pabOTKy NaHHBIX M (OPMHPOBAHHE COOTBETCTBYIOIIMX (yHKUMH. B pesynbrare
porpamMma MpeACTaBiIseT co00il COBOKYNHOCTh (DYHKIMH, OAHA W3 KOTOPBIX
rJIaBHAs, HaspiBaemas Main. ['maBHas QyHKIUS MOXET pacroiaratbCs B JHOOOM
MeCTe€ NpOrpaMmbl, HO T/J€ Obl OHAa HE HAXOJWJIACh BBINOJHEHUE MPOrPAMMBI
HAYMHAETCS U 3aKaHYMBAETCS UMEHHO B INIaBHOM (yHKUUMU. {15 rmaBHOM QyHKUIMU
MOYKHO HCTIOJIb30BaTh TOJIBKO UMs Main.

Omnpenenenue m000i GyHKIUHU, B TOM 4yucie U riaBHoil B C++, cocTouT u3
3aroJioBKa ¥ tesa (PyHKIHHU:
<mun 6036pauiaemoo ynxKyuei pezyavmama> <uma> (CRUCOK napamempos)

{ meno ¢pynxuyuu — nocnedosamenvrocmo oeiicmeuit pynkuyuu }

[IpuBenem mpumMep MpoCcTo mporpaMmsr [3]:

#include <iostream.h>

int main ()

{cout << "IIpozpamma cmapmosana'<<endl;
return O;

}

B pesynbTaTe BBINOJHEHHS MNPOrpaMMbl B KOHCOJIBHOM OKHE SKpaHa
BeIBeneTcs Gpasza: Ilpozpamma cmapmosana.

B nepBoii cTpoke — KkoMaH1a (IUPEKTUBA) Mpernpoleccopa, odecrneunBaronias
BKJIFOYEHHE B TNPOrpaMMy CpeICTB paboThl €O CTaHAAPTHBIMU IOTOKaMH
BBOJA/BBIBOJIA JAHHBIX. OTH CPEACTBA MOAKIIOYAIOTCS K MporpaMMme IpH
MCIIOJIb30BAHUH 3arojOBOYHOTO (haiina ¢ umeHeM 10Stream. CtaHIapTHBIM TOTOKOM
BBIBOJIa IO YMOJYAHHUIO SIBJIIETCA BBIBOJA Ha 3KpaH auciuiesd. CTaHIapTHBINA MOTOK
BBOJIa 00€CIIeYNBACT YTCHUE JaHHBIX C KJIIABUATYPHI.

Bropas ctpoka — 310 3aronoBok ¢yHkmuu main. B obmiem ciaydae GyHKIUsS
C++ BbI3BIBaeTCS Apyrod (pyHKIMEH, a 3aroIoBOK (PYHKITUU OMHUCHIBACT MHTEpPeiic
MeXAy He U Toil (pyHKIMel, koTopas ee BbI3biBaeT. Cli0BO, CTOsIIee NEepe] UMEHEM
ONMKCHIBAET UHPOPMALIHIO, KOTOPYIO (PYHKIMA MEPEAAcT B BHI3bIBAIOLIYIO (DYHKIIMIO.
3aroJI0BOK IIaBHOM ()YHKIIMM OMUCHIBAET UHTepdeiic Mexay yHkiueir main( ) u
OIEPALMOHHON CUCTEMOM.
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Cranmapt s3pika C++  TpeOyer, 4TOOBI ompeneneHue QyHKIUU Main
HAYMHAJIOCHh CO CJICAYIONIEro 3arosioBka: int main () - cioBo int yka3eiBaeT, 4TO
¢ynknus main() Bo3Bpamiaer 1enoe 3HaYCHUE.

Bospamiaemoe ¢ynkiuer main() 3HaueHue MOHKHO OBITh paBHO HYIIIO, €CIIH
BBINTOJIHEHHE TPOTPaMMbl TPOILIO ycrmemHo. Kpyrible ckoOku 1mocie main
TpeOyIOTCS B COOTBETCTBHMM C CHUHTAaKCHCOM 3arojioBka 0o ¢yHkuuu. B Hux
MOMEIIAETCSl HEeOoOsM3aTeNbHBIN /I TJIABHOM (YHKIMM CIHCOK mapaMeTrpoB. B
JaHHOM TpUMepe CHOUCOK mycT. HekoTopsle MPOrpaMMHUCTBI  UCHOIB3YIOT
CIICIYIOIMANA TaKKe JIONMYyCTHMBIM 3arojioBok: Void main (), o3Ha4aromwii, 4ro
(YHKIIMS HEe BO3BpAIIlaeT pe3ybTaTa.

Teno ¢yHKIMM — 3TO 3aKIOYEHHas B (PUTYpHbIE CKOOKH IOCJIEI0BATEIbHOCTD
OMHCaHUM, OMNpeNeJeHU U OomepaTopoB (QYHKIHMH. B Terae maHHONW MPOrpaMMBI
OMMCAaHUI U ONpeieNICHUH HET, a €CTh TOJIBKO JIBa Oneparopa.

[TepBeiit u3 HUX: cout << "Ilpozpamma cmapmosana’<<endl;
rze Cout - UMsl CTaHJAPTHOTO BBIXOJAHOTO MOTOKA. JlaHHBIE JIsI BEIBOJIA TIEPEAAIOTCS
MOTOKY C moMomplo omepanud <<. To, YTO HYXHO BBIBECTH, MOMEIIAETCS OT
onepaunu << cnpasa. B manHowm ciydae 310 ctpoka — "Ilpocpamma cmapmosana',
3aKJIIOYCHHAsl B KaBBIUKM IIOCJIEIOBATEIBHOCTh CHMBOJOB. Bcenen 3a CTpokoi
MOMEIIIAETCS CI¢ OJHA Olepanus BbIBoAa <<, a 3areM Manumyisarop endl
(cokpamenne ot "end of line" — "xoner ctpoku"). Ero ponbs - ouuctuth Oydep
BBIXOJTHOTO TMOTOKA M TMOMECTUTh B BBIXOJHOM MOTOK CHMBOJ IEpPEX0jia Ha HOBYIO
CTPOKY.

Bropoii oneparop B nporpamme return 0 — oneparop Bo3BpaTta. OH 3aBepliaeT
BBITIOJIHEHUE TPOTpaMMBbl U TIEPEIAeT B TOYKY €€ BbI30Ba 3HAUYCHHE BBIPAKCHUS,
cTosimiero B omeparope. Tak Kak mporpaMmma '3amyckaercs' Ha HMCHOJHEHHUE IO
KOMaH/I€ ONEPallMOHHOM CUCTEMBI, TO BO3BpAT OYIET BBINOJHEH K OINEpalMOHHON
CHUCTEME.

Cmpykmypa npozpammuol
ITpocTas nporpamma Ha C++ COCTOUT U3 CIEAYIOMIMNX 3JIEMEHTOB:
1) mpermnporieccopHbie JUPEKTHBBI, HATPUMED:
# include <uma paiina>// - 6Kn0ueHuUe MEKCMO8 CMAHOAPMHBIX PAll106
#define ... I - 3amensvl 6 mexcme
2) oOBsIBIICHHUE TJI0O0ATBHBIX 00BEKTOB MPOTPAMMBI (THUITOB, IEPEMEHHBIX, KOHCTAHT);
3) oOBsiBIIeHUE OHO¥M r1aBHOM (yHKIHKH Main ();
4) oOBsBJICHUE PsAa HETJIABHBIX (DYHKIIHIA;
5) KOMMEeHTapuHu.

Imanwl co30aHUA UCROTIHAEMO20 KOOA RPOZPAMMDbL

PaccMoOTpuM TEXHOIOTHIO TTOATOTOBKH IIPOTPAMM.

Knaccuueckast cxema IMOArOTOBKH MCIIOJHSIEMON mIporpammsel [2] mpuBemeHa
Ha puc. 2.

[ToaroroBka nmporpaMMbl HAUMHAETCS ¢ peAaKTUPOBaHUS (haityia, coaepKaliero
TEKCT MPOrpaMMbl, KOTOPBIA UMEET paciuupenue .cpp".



*.cpp

HcxoaHbIN TEKCT

Pprog.cpp
Directory (paéouuit kamanoz)

NMPOrpamMmblI
3 *.h include directory
IIpenpoueccop ‘ Bruirouaemble (paitiibl ]
s ¥ N
% .
i Euauma prog.ii
TPAHCJIAAUNH
N J
Y
Komnuisitop
(Compiler)
Jlekcnuecknuil aHau3
CUHTaKCHUYECKUN aHAIIN3
CemaHTHUYECKUI aHAIU3
I'enepanus kona,
ONTUMU3ALMS
* i 4 i
. D] O0beKTHBIH KO/ prOg'Ode_
NPOrpaMMBI Output directory
Koxa navaabHom
v 3arpy3Ku NporpamMmabl
KomMnonoBmuk
(Linker) Library directory
Koa u3 6mbdmoredHbIx
(painos
*  exe HcnonnsaeMbIil KO prog.exe

MPOrpaMMbl

Output directory

Puc. 2. Cxema moAroTOBKY UCTIOJIHIEMOU TPOTPAMMBI

[lepen maroM KOMNWIALIMM T[IOKa3aH 3Tal MPENpoLEecCOpHOM 00padOTKu
TeKCTa MporpaMMbl. B Hamiem mpumepe mpernpoieccop oOpabaThIBaeT TUPEKTHBY
#include <iostream.h> u moakarO4YaeT K MCXOAHOMY TEKCTY MPOrpaMMbl CpEACTBa
BBOJIa/BBIBOJIA. Pe3ynbTaT MpemnporeccoOpHON MOArOTOBKH TPU  BKIFOUCHHH
CIICIUAIILHOM OMIIUK KOMITWJIATOpPA TOMEMAT B (ailyl ¢ pacumpeHreM
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[Ipenporieccop chopMUpyeT MOTHBIA TEKCT MPOTPaMMbl — E€AMHUILY TPAHCISIUH
(translation unit).

3areM BBIMOJTHICTCS KOMIMJISAIUS TIPOrpaMMBbl, KOTOpasi BKIIIOYaeT B cels
HECKOJbKO (a3: JIEKCMYECKUM, CHUHTAKCUYECKHM, CEMaHTHMYECKHH aHaju3,
reHepanus KojJa M €ro ontuMmusanus. B pesynapTaTe KOMIUJISLMU TOTYy4aeTcs
OOBEKTHBIH MOAYJIb - HEkui "momydaOpukar" roTOBOM mporpammbl. Daiin
00BEKTHOTO MOAYJISI KMEET CTaHAapTHOE pacimupenue "'.0bj",

KommnonoBka (cOopka) mporpamMmsbl 3aKJII04aeTcs B 00beIMHEHUN OJTHOTO WU
HECKOJIBKUX OOBEKTHBIX MOYJEH MpOrpaMMbl U OOBEKTHBIX MOAYJIEH, B3ATHIX U3
OMOMMOTEUHbIX (halIOB M COJEpKAIMX CTaHAapTHhIe (GyHKUMU. B pesynbraTe
MOJTy4aeTCcsl UCHOJHSAeMasi ImporpaMMa B BHJE OTICIBHOTO (haiiia (3arpy304HbIi
MOJYJIb ¥ TIPOTPaMMHBIN (haiiil) co CTaHAAPTHBIM pacuIMpeHueM -".exe'", KOTOpbIi
3aTeM 3arpy’kKaeTcs B MaMSTh U BBIIOJIHSIETCS.

1.1. JlekcnuecKkHre OCHOBBI SA3bIKA

Angasum — 310 TOT HAOOp 3HAKOB (CUMBOJIOB), KOTOpPBIA JOMYCTUM B
JAHHOM SI3bIKE.
B andasur s3pika C++ Bxoaat 96 cuMBOJIOB.
- W3 Hux 91 uzobpa>kaeMbIX CUMBOJIOB:
« IPOIHCHBIE JTATHHCKUE OYKBBI A..Z;
« CTPOUHBIE JJATUHCKUE OYKBHI a..Z;
« apabckue mudpsi 0..9;
+ CUMBOJI IOJUEPKUBAHUA _ (paccMaTpUBaETCs Kak OyKBa).
OTU CUMBOJIBI HCIOJIB3YIOTCS ISl 00pa30BAHMS KIIFOUEBBIX CJIOB M UMEH
a3bIKa. B s3pike C++ nmponucHbie U CTPOUYHbIE OYKBBI Pa3INYatOTCs.
- B andasur BxoasaT Takke 28 crenuaiabHBIX CHMBOJIOB:
;2?2 N~ ()Y{}<>[1# % &"»-="+
- A takxe 5 — Hen300paxaeMbIX CHUMBOJIOB:
» 00001ICHHbIE TPOOENTbHBIE CUMBOJBI (ITpOOET, TOPU3OHTAIbHAS U
BEpPTUKaJIbHAs Ta0YJISALNS, IEPEBO CTPAHHULIBI, HAYaJI0 HOBOM CTPOKH).
Kommenmapuu
KoMMeHTapuii — 3TO MOCIIEAOBATEIbHOCTh JIIOOBIX 3HAKOB (CHMBOJIOB)
KOMITBIOTEPA, KOTOPAsl HMCHOJIb3YEeTCS B TEKCTE€ IMPOrpaMMbl Uil €€ TIOSICHEHUS.
OOBIYHO B TEKCTE MPOrpaMMbl JAENal0T BBOJHBIM KOMMEHTapHil K Iporpamme B
nenoM (e€ Ha3HadeHue, aBTop, J1aTa CO3AAHUE U T.1.), a Jajee Jat0T KOMMEHTapUu K
OTJENbHBIM (PparMeHTaM TEKCTa MPOrpaMMbl, CMBICI KOTOPBIX HE SBJISETCS
oueBHIHBIM. KoMMUIATOp S3bIKa MPOrPaMMHPOBAHUS HTHOPUPYET KOMMEHTAPUH,
OHM HY>KHBI TOJIBKO JJIA 4yesnoBeka. B s3pike C++ umeeTcs 1Ba BUIa KOMMEHTAPUEB:
OJIHOCTPOYHBIE U MHOTOCTPOYHBIE.
OO0HOCMpOUHDbLIL KOMMeHmapull HAYMHACTCS ¢ CUMBOJIOB // (IBe KOCBIE 4epThI).
Bc€, 4dro 3ammcaHo mocie STUX CHMBOJIOB MU JI0 KOHIIA CTPOKHM, CUYHTAETCS
KOMMeHTapueM. Hanpumep:
119mo mexcm oonocmpounoco kommenmapus
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Mmnoeocmpounwiti Kommenmapuii HAYMHACTCS TTapoi CUMBOJIOB /* (Kocas yepra
U 3BE37I0YKA) W 3aKaHYMBACTCS CHMBOJaMHu */ (3BE370uka M Kocas depTa). Tekcr
TaKOT0 KOMMEHTapHsi MOXET 3aHMMaTh OJIHY WM HECKOJBKO CTpPOK. Bcé, duto
HAXOIUTCS MKy 3Hakamu /* u */, cautaercss komMmeHTapreMm. Hanpumep:
I*  Omo  mexcm  6onvuioeo
MHO20CMPOUHO20 KoMMeHmapusi *|

B xoMMeHTapusX CUMBOJIBI - 3TO HE TOJBKO JUTEPHI U3 andaBuTa si3pika C++,

HO U JII00BbIE BO3MOKHBIE CUMBOJIbI, BKJIFOUAsl pYCCKUE OYKBBHI.

Jlekcemul a3vika

N3 u3o0pakaemMbIXx CUMBOJIOB ajidaBuTa (GOPMUPYIOTCS JeKceMbl (tokens)
a3bIKa. JIekceMbl - MOCIeI0BaTeIbHOCTH CUMBOJIOB MCXOJIHOTO KOJia MPOrPaMMBbl,
UMEIOIIIHE OTPEIETICHHOE CMBICJIOBOE 3HAUCHHE.

B si3p1ke C++ UMEIOTCS ClIeAyIoIne KaTeropuu jJekceM [1]:

« unenruduxarops (identifier);

« KJII0YEBBIC (3ape3epBUpoBaHHbIe) cioBa (keyword);

 3Hakw| omeparnui (operator);

« KkoHctaHThI — uTepaisi (literal);

« pazgenuTeNv (3HAKW MyHKTyaIuu — punctuator).

PaccMoTpuM 3TH JIEKCHYECKHUE DJIEMEHTHI SI3bIKa MOAPOOHEE.

Hoenmughukamopuol

Nnentudukatop — 3T0 UMs OporpaMMmHoro o0Owvekra. B maenTudukatope
MOTYT HCIIOJIb30BAaThCSA JIATHHCKHE OYKBBI, IM(PHI W 3HAK IMOJYCPKUBAHUA.
[IponvicHble M CTpOUYHBbIE OYKBBI pa3iinyaroTcs, Hanpumep, sysop 1 SYSOP — nBa
pasTUYHBIX UMEHU. [lepBbIM CHMBOJIOM HICHTH(HKATOpa MOXKET OBITh OyKBa WU
3HAK MOYepKUBaHus, HO He 1udpa. [Ipobensl BHyTpH UMEH He nomycKkatoTes. J{muHa
uaeHTudukaropa nmo CraHmapTy HE OTrpaHUYEHA, HO HEKOTOPBhIE KOMIHIATOPHI U
KOMITOHOBIIIMKHK HaJjlaraloT Ha Hee orpaHudeHus. Hampumep, KoMouiasTopsl (GUPMBI
Borland pasmuuator He Oosee 32-Xx mepBBIX CHMBOJIOB. [Ipu  BbIOOpE
uAeHTHU(PUKATOPA HEOOXOIUMO UMETH B BUTY CICAYIOIIEE:

. UACHTU(UKATOP HE JOJDKEH COBMAJaTh C KIIOUEBBIMU CIOBaMH (CM.
CJIeIYIOLMI pa3/ieN) U C UMEHaMH UCIOJIb3YEMbIX CTaHIAPTHBIX OOBEKTOB A3bIKA;
. HE PEKOMEHAYETCS HAayMHaTh WACHTHU(PUKATOPHl C OJHOTO WM ABYX

CHUMBOJIOB MOYEPKHUBAHUS, TTOCKOJIBKY OHU MOTYT COBMACTh C MMEHAMHU CHUCTEMHBIX
GyHKIUN UM IEPEMEHHBIX.

Knroueewie (cnyscebnnie) cnosa

KitoueBbie ci0Ba — 3T0 MIEHTU(PHUKATOPHI, 3apEe3EPBUPOBAHHBIC B SI3BIKE JIJIS
CHEIUAIBLHOTO HWCIONB30BAHUSA. OJTH HJICHTU(PHUKATOPHI HMMEIOT CIEIHAIBHOE
3HAYEHUE i1 KOMOWISATOpa. VX MOKHO HMCIOIB30BaTh TOJBKO B TOM CMBICIE, B
KOTOPOM OHH onpezeacHbl. Crrcok KiroueBbix ciioB C++ [2] npuBenen B Tada. 1.1.

Koncmanmot — numepasnvt u nepeuucienus

B s3pike C++ cCylecTByeT HECKOJIBKO BUJIOB KOHCTAHT: KOHCTAHTBl —
auTepanbl (HEMMEHOBAaHHBIE KOHCTAHTHI), MMEHOBAHHBIC KOHCTAHTHI, KOHCTAHTHI
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MIEPEUNCIEHNN U MPENPOLIECCOPHBIE KOHCTAHTBI. PACCMOTPHUM KOHCTAHTHI JIMTEPAIIBI
— JIEKCEMBI S3bIKa.

Tabmuma 1.1

Cnucok knoueswvix cioe C++
asm else new this
auto enum operator throw
bool explicit private true
break export protected try
case extern public typedef
catch false register typeid
char float reinterpret_cast | typename
class for return union
const friend short unsigned
const_cast goto signed using
continue if sizeof virtual
default inline static void
delete int static_cast volatile
do long struct wchar_t
double mutable switch while
dynamic_cast | namespace template

Koncmanmot — numepansl u nepeuucienus

B sa3pike CH++ cCymiecTByeT HECKOJIBKO BHJOB KOHCTAHT: KOHCTAaHTBl —
auTepasibl (HEMMEHOBAHHBIE KOHCTAHTHI), WMEHOBAHHBIE KOHCTAHTBI, KOHCTaHTHI
MEPEUYUCIICHUN U TIPEMPOIIECCOPHbIE KOHCTaHThl. PacCMOTpUM KOHCTAHTHI JTUTEpaIbl
— JIEKCEMBI SI3bIKA.

KoHcranta — nuTepanm — 3TO JeKcema, NpeacTaBisionias H300paxeHue
(UKCHUPOBAHHOTO YHUCIOBOTO, CHMBOJBLHOTO MJIM CTPOKOBOTO 3HaueHus. KOHCTaHTHI
— IUTEepansbl JeNATCs Ha ATh rpynm [1]:

uensie (integer literal);

BemecTBeHHbIe (floating literal — ¢ maBaromieit Toukoin);

noruueckue (boolean literal - 6ynesckue);

cuMBoJIbHBIC (character literal - murepHbIe);

crpokoBeie (string literal - ctpokwn).

KoMnuiATop, BeIIETMB KOHCTAHTY B KAYECTBE JIEKCEMBI, ''TIO BHEIIHEMY BUAY"
OTHOCUT €€ K OIpPEJCICHHOW TPyMIe, a BHYTPU TPYIIBI M0 (GopMme 3amucu U 1o
YUCJIOBOMY 3HAYEHHUIO — K TOMY WJIM UHOMY THUITY TaHHBIX.

Ilenvie kKoncmanmor MOTYT OBITb OeCAMUYHLIMU, BOCOMEPUYHLIMU U
ulecmHaoyamepuyHbiMu.
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Jecamuunas yenas Koucmanma ONpeNereHa Kak MOCJIeI0BaTEeIbHOCTD
JECATUYHBIX MU(P, HAYNHAIOMIASACS HE C HYJS, €CIIM 3TO HE YHUCIIO HYJb, HAPUMED:
16, 897216, 0, 21. Ompuyamenvuvle KOHCcmaumul - 3TO KOHCTAHTHI 0€3 3HaKa, K
KOTOPBIM IIPUMEHEHA OTIepaIivs N3MEHEHUS 3HaKa.

Bocbmepuunvie yenvie koncmanmol HAYMHAIOTCS BeeTaa ¢ HyJs1, Harpumep 016
UMEET JIeCSITUUHOE 3HaueHue 14.

lllecmnaoyamepuunas  Koncmauma - 2mo MOCJICTIOBATEIHLHOCTh
HmIeCTHaaaTepuyHblXx  1udp, Kortopoil  mpeamectByer OX. B Habop
MIECTHAAMATEPUIHBIX MUPP KPOME MECATUIHBIX BXOJAT JJATUHCKHE OYKBHI OT @ (WIn
A) o f (mma F). Takum o6pazom, 0x16 mmeer mecsarnyHoe 3Hadenwme 22, a OxF -
JNECSITUYHOE 3HaUeHue 15.

JlnanazoH JOMYCTUMBIX IIENbIX TIOJOKUTEIBHBIX 3HaueHmid - oT 0 1o
4294967295. KoHcTaHTBHI, MpPEBHIAIOIINE YyKa3aHHOE MAaKCHUMaJbHOE 3HAYCHHE,
BBI3BIBAIOT OIMIMOKY Ha 3Tare KOMIUJISAIUU. AOCOTIOTHBIC 3HAYEHHS OTPUIIATEIIbHBIX
KOHCTAHT HE JIOJDKHBI MpeBbImath 2147483648.

B 3aBucumocTH OT 3HA4YEHUS MEJIOM KOHCTAHTBI, KOMIWJISTOP IMO-Pa3HOMY
npeacrasisieT €€ B namiati 9BM. O ¢dopme nipeacTaBieHus JaHHBIX B maMmsatd DBM
TOBOPST, HCTIONB3YS TTOHSATHE MUN OAHHBIX.

CooTBETCTBHE MEXIy 3HAYCHHEM IIEJbIX KOHCTAHT W aBTOMATHYECCKHU
BBIOMPAEMBIMHU 11 HAX THUIIAMHU JAHHBIX OTPAKEHO B Ta0d. 1.2 IS KOMOWISITOPOB
cemeiictBa IBM PC/XT/AT (16-pa3psaabix KoMImisTopoB) [3].

Ta6mmma 1.2
L]envie koncmanmol u 8viOUpaemvle OJisi HUX Munbl
Jluanazonwl 3HaueHUull KOHCMAHM
HecaTuunnbie Bocsmepuunbie HlecTHagmaTepuyHbIE Tun

P uarep JAHHBIX

ot 0 10 32767 ot 00 no 077777 ot 0x0000 1o Ox7FFF int
ot 0100000 ot 0x8000 unsigned

no 0177777 10 0xFFFF int

ot 32768 ot 0200000 or 0x10000 long

1o 2147483647 no 017777777777 10 OX7FFFFFFF

ot 2147483647 ot 020000000000 ot 0x80000000 unsigned

10 4294967295 no 037777777777 no OXFFFFFFFF long
> 4294967295 > Q37777777777 > OXFFFFFFFF ommoOKa

B 3aromoBke <limit.h> ompenenensl npenenbHbie 3HAYEHUS LETBIX BEIUYUH
pa3IMYHBIX THUMOB. MIIaQIIMA THUI LEJIBIX KOHCTAHT — INt WMeeT Juamna3oH
JOMYCTUMBIX 3HaYeHUM oT — 32767 no 32767 .

s 32-pa3psaHbIX KOMITWISTOPOB JWAa30H 3HAYeHUM Tuma INt oObIYHO
paBeH -2147483647 u 2147483647. [{ns Tuma unsigned int ("0e33HaKOBBIA 11eITBINA")
MUHMMaIbHOE 3HadyeHue paBHo 0, a MakcumanbHoe - 4294967295. IlpenenbHbie
3HAYCHHUS IEJbIX KOHCTAHT JaHbl B 3aroyioBke <climit.h>. UM B peanuzamusax 32-
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pa3pAIHBIX KOMITHISATOPOB, B KOTOPBIX HE pa3iuyaroTcs TUmbI int - "memoe" u long -
"nauHHOE 1enoe" MpU HMCMOJIb30BAaHUU LEJbIX YHWCEJ, MPEBBIIAIININX 3HAYCHUE
4294967295, Bo3aukaet omubka. Eciau mporpammucta no kKakum-im00 MpuurHaM He
yCTapeBaeT TOT THUIl, KOTOPbI KOMIWISTOP MPUIUCHIBAET KOHCTAHTE, TO OH MOXET
SIBHBIM 00pa30M M3MEHUTH THUIL. MOYKHO SIBHO YKa3aTh THII, UCTIONB3Ys Cypdukcs L,
| (long) u U, u (unsigned). Hanpumep, korcranta 64L 6ynet umets Tum long, xots
3HAYCHHUIO 64 NOoJDKeH ObITh mpumucad Tum INt, kak 370 BUAHO M3 Taba. 1.2. Jlms
OJIHOM KOHCTAHTBl MOXHO HCIIOJIb30BaTh JBa cy(ppukca B MPOU3BOILHOM IMOPSIIKE.
Hanpumep, koncrantel 0X22ul, 0x33Lu 6yayt umets T unsigned long.

Hepeuucnumvie koncmanmor. CTaHIapT OTHOCUT K  LEJIOYUCICHHBIM
KOHCTaHTaM M Tnepeuyuciaumeie. IlepeuncinuMble KOHCTAaHTHI (MM KOHCTAHTHI
MIEPEUHCIICHNs) ONPENESAI0TCS C IMOMOMIBIO CIYKEOHOro cioBa €num. 310
LEJI0YUCIICHHbIE KOHCTaHThI, KOTOPHIM JAI0TCA YHUKAJIbHbIE UMEHA MO CIETYIOIIEMY
paBuILy:

enum { cnucok udenmugpuxamopoe KOHCmMaHm = 3Ha4eHUs1 KOHCHAHm }

NMeHa KOHCTaHT YHHMKaJbHbBI, HO 3HAaUYE€HHUSI MOTYT MOBTOPAThCS. Kpome Toro,
3HAYEHUsI B OMNPEIEICHUH MOXHO OMyCKaTb. KOHCTAaHThI aBTOMATUYECKH IOIy4at
3HAUYEHUS, KOTOpbIe OyAyT HAUMHATHCS OT HYJsI, a 3aT€M YyBEJIMYMBATHhCS HA 1 JyIs
CIEAYIOIIEd KOHCTAHTBbl. BO3MOXHBI ONpeAeneHusi, B KOTOPBIX MPUCYTCTBYIOT
onpeJeleH!s] KOHCTAHT CO 3HaueHueM M 0e3 3HadeHus. B 3ToMm ciyyae KOHCTaHTHI
0e3 3HaYeHHUS] aBTOMAaTUYECKU MOJy4yaroT 3HaueHus. [IpaBuiio o mocienoBaTeIbHOM
yBelMueHUM Ha 1 3HaueHUs] KOHCTAHT JEHUCTBYeT M B 3TOM ciydae. Hampumep,
OTpeICIICHUE:

enum{a,b=0,c,d e=21f};

BBOJIUT CJICTYIOIINE KOHCTAHTHI:
a==0,b==0,c==1,d==2,e==2, f==3.

Bewecmeennvie koncmanmol

JIns mpencTaBiI€HUs BEHIECTBEHHBIX YHCENT MCHOJIB3YIOTCS KOHCTAHTHI,
Ipe/ICTaBIIeMble B MaMITH KOMITbIOTEpa B popme ¢ TuraBaromeit Toukoil. Jlaxxe He
OTJINYASICh OT LIEJIOW KOHCTAHThI MO 3HAYEHUIO, BEIIECTBEHHBIE KOHCTAHTHI MMEIOT
apyryto dopmy BHyTpeHHEro mpexactaBienus B OBM. Ilpu onepanusx ¢ Takumu
KOHCTaHTaMH TpeOyeTcsl HCIOJIb30BaHUE apU(PMETUKH C IUIaBAlOUIEd TOYKOM.
Komnumnsitop pacrno3HaeT BEleCTBEHHYI0 KOHCTAHTY 1O BHEITHUM MPU3HAKaM.

BeniecTBeHHas KOHCTaHTa MOXET BKJIIOUATh CJICAYIOIIME IIECTh YACTEH: 1ieas
yacTh (JecATuyHasi 1ieasi KOHCTaHTa); JeCATUYHAs Touka; JApoOHas YacTh
(mecsaTuuHas 1ie7as KOHCTaHTAa); MpHU3HAaK SKcroHeHThl 'e" wunu "E"; mokazarenb
NECATUYHOU CTeMeHu (JecsATUYHAs Ieflass KOHCTaHTa, BO3MOXXHO, CO 3HAKOM);
cybdukc F (wmu ), muodo L (um |).

[Ipyu 3anmcH KOHCTAHT € IUIABAKOIIEW TOYKOM MOTYT OITYCKaThCs Lenast WIH
IpoOHas 4acTh (HO HE OJTHOBPEMEHHO); MECATUYHAS TOYKA WM CUMBOJI KCITOHEHTHI
C MOKa3aTeyieM CTeNeHU (HO HE OAHOBPEMEHHO). [IpuMepbl KOHCTAHT ¢ IJIaBarolen
TOYKOM:

125. .0 17 3.141F 1.2e-5 314159E25 2.717 2E+6L
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BemecTBeHHas KOHCTaHTa B 3KCHOHEHUHMAIbHOM (opmaTe Mpe/CTaBIseTCs B
BH/JIE€ MAHTHCCHI U MOPsiIKa. MaHTUCCa 3aMKMCBIBAETCS ClIeBa OT 3HaKa 3KCIOHEHTHI (E
WIA €), TMOPSJ0K — ClpaBa OT 3HaKa. 3HAYCHHE KOHCTAHTBHI ONPEACISETCS Kak
MIPOU3BEICHNE MAHTHCCHI U BO3BEJIEHHOIO B YKA3aHHYIO B MOPSAIKE CTENEHb YHCIIA
10. OOpaTtute BHUMaHHE, YTO TPOOENbl BHYTPU YHCIIa HE JIOMYCKAIOTCs, a AJis
OTJIEJICHUS LIEJI0M 4acTu OT APOOHOM UCIIONIb3YETCs HE 3amsiTasi, a TOUKa.

[Ipu orcyrcTBUM Ccy(Q(PHUKCOB BEIIECTBEHHOE YHUCIO HMeEeT  (Qopmy
BHYTPEHHETO MPEJICTaBICHHS, KOTOPOH COOTBETCTBYET THI NaHHBIX double. JJobaBuB
cybdurc F nmm f, koncranre npunator tun float u coorBerctBenno tum long double,
eciim B ee KoHIle cyddukcer L wm |. B Tabn. 1.3 nmpuBeneHsl uana3oHbl BO3MOKHBIX
3HaYeHUN W JUIMHBI BHYTPEHHETO NpEJACTaBiICHHUS (pa3Mepbl B OWTaxX) MaHHBIX
BEIIECTBEHHOI'O THITA B KOHKpETHOH peanuzanun C++ (kommmisitop DIGPP).

Taomuna 1.3
annvie sewecmeenno2o muna
Tun naHHbIX Pa3mep B Outax Jlnana3zoH 3Ha4YCHUHN
float 32 or 3.4E-38 1o 3.4E+38
double 64 or 1.7E-308 mo 1.7E+308
long double 96 or 3.4E-4932 no 1.1E+4932

byneeckue (nocuueckue) koncmanmal

Oro nBa outepana tumna bool: true (MCTUHA) u false (JIOXKb). Tun bool u
autepaibl true u false OpTm n00aBiICHBI B MoCieqHUX Bepcusax CTaHmapTa s3bIKa.
Hapsny ¢ jormueckumu JuTepajiaMyd MPOAOKAIOT  JIEMCTBOBAThH MpaBuUIa,
yHacCJIEJOBaHHbIE U3 PAHHUX BEPCUM fA3bIKA, B COOTBETCTBUU C KOTOPHIMU 3HAYCHUIO
JIOXDb coorBerctByer uymcio 0, a mr00oe OTIMYHOE OT HYyJIsS 3HAYCHUE
BOCIIPMHUMAETCS B JTIoTH4YeckoM BbipaxeHnu kak MCTHUHA.

Cumeonvuble (MumepHvle) KOHCHAHM bl

CUMBOJIbHBIE KOHCTAHTBl — 3TO OJWH WJIU JIBA CHUMBOJA, 3aKJIIOYCHHBIC B
anoctpodbl. CUMBOJIbHBIE KOHCTAHTBI, COCTOAIINE M3 OJJHOTO CMMBOJIA, 3aHUMAIOT B
naMsATH OJHMH OalT W MMEIOT cTaHaapTHBIN Tun char. [Ipumepsr: 'z', ™*', "\012' , "\0',
\Nn' — oTHOCHMBOJIbHBIC KOHCTAHTHI. J|ByXCHMMBOJIbHBIC KOHCTaHTBI 3aHUMAIOT JBa
Oaiita ¥ UMEIOT THII INt, IPX ATOM MEPBBI CUMBOJI pa3MeIIaeTcsi B 0aliTe ¢ MECHBIITUM
ajpecoM (0 THIAX JaHHBIX paccKasbIBacTcs B cieayromieM paszene) ‘ab’, "\x07\x07",
\N\t' — IBYXCHMMBOJIbHBIC KOHCTAHTHI.

BuyTtpu anoctpodoB MoxeT ObITh J1000H CHUMBOJI, UMEIOLUIUN H300paxKeHue.
Opnnako B IIK ecTh cMMBOJIBI, HE UMEIOIIME IPAPUUECKOTO U300paKeHUs. ITO, KaK
MIPABUIIO, YIPABISAIONINE CUMBOJIbI, HAIPUMEP CUMBOJ MEpeXoja Ha HOBYIO CTPOUKY.
Jlnst u3o0pakeHUs: TaKUX CHUMBOJIOB HCIIOJNB3YETCS KOMOMHAIUS W3 HECKOJBKHX
CHUMBOJIOB, HAUMHAIOIIASCS C 0OPAaTHOM KOCOM YEPTHI.

[TocnenoBaTenbHOCTH CUMBOJIOB, HAYMHAIOMIUECS C OOpPaTHOW KOCOW YEepPTHI,
Ha3bIBAIOTCS YIPABIIAIONIMMHE ICKEHIT - MOCIeI0BaTeILHOCTAME (€SCape-sequence).



DcKeln - NoCIeI0BaTENbHOCTH UCIIONb3YOTCS:

® Jid 3alucCu CHMBOJIOB,

(Harpumep, \a — 3BYKOBOMW CHUT'HAN);

® IS 3aIMCH CHMBOJIOB: cuMBoJIa arroctpoda ('), oopaTHOi Kocoit yepTsI (\

), 3Haka Borpoca ( ? ) u kaBbruku ('*);

® ISl 3alMCH JIFOOOTO CUMBOJIA C TMOMOIIBIO €r0 MIECTHAAATCPUIHOTO WITH
BOCbMepHuHOro Koza, Hampumep, \073, \OxF5. UucnoBoe 3HaueHue koja

JIOJDKHO HaxoquThbes B auaraszone ot 0 go 255.

B ta6n. 1.4 npuBeneHbl TOMYCTUMBIC 3HAUCHUS SCKEUIT-TIOCIIEIOBATEIHHOCTEH.
Ynpaisromas mociaeI0BaTEeIbHOCTh HHTEPIPETUPYETCS] KaK OJMHOYHBIA CUMBOJ. B
tabmuie 000 — cTpoka OT OgHOW g0 TpeX BochbMepHuHBIX IUdp, hh — crpoka u3
OJIHOM MM ABYX IecTHaauaTepudabix nudp. [ocaenosarensrocts "\0' 0003HaUaeT
MyCTYIO JIUTEPY.

11

HE HUMEKIHUX TIPaPUUIECKOro HU300paKEeHUS

Tabnuna 1.4
Honycmumwvre ESC—nocneoosamenvrnocmu 6 sazvike C++

N3o0paxe- | BuyTpenHuii O0603HauaeMBbIit JlelicTBre nim

HUC KOJI CHMBOJT CMBICIT
"\a' 0x07 bel (audible bell) 3BYKOBOU CHTHAI
"\b' 0x08 bs (backspace) BO3BpaT Ha Iar(3a0oi)
"\f"' 0x0C ff (form feed) MIEPEBOJT CTPAHUIIBI
\n' Ox0A If (line feed) nepeBo cTpoku (LF)
\r' 0x0D cr (carriage return) | Bo3Bpat kapetku(CR)
"\t 0x09 ht (horizontal tab) | ropu3oHTaIBHAS TAOYISAIUS
W' 0x0B vt (vertical tab) BEPTHKAIbHAS TaO YISV
"\ 0x5C \ (backslash) oOpartHas 4epra
" 0x27 ' (single quote) aroctpod
"\ 0x22 " (double quote) KaBBIYKa
"\?' Ox3F ? (question mart) BOIIP. 3HAK
"\000" 000 octal number BocbhMepuuHbIii KOJI CHMBOJIA
"\Oxhh' hh hex number [lecTHAAIIATEPUYHBIA KO

JI71s1 ucrob30BaHus BHYTPEHHUX KOJOB CHMBOJIOB HY>KHA TabJvIla, B KOTOPO
KOKJIOMY CHMBOJY KOMIIBIOTEpAa COOTBETCTBYET UMCJIOBOE 3HAUYEHHE €ro Koja B
JNEeCATUYHOM, BOCBMEPUYHOM U IIECTHAAIATEpUYHOM TpesacraBienuu. Ha |IBM-
coBmectimoM [19BM npumensiercs tabimia kogos ASCII [2].

PaboTy ¢ cUMBOJIBHBIMU KOHCTAaHTaMU WUTFOCTPUPYET Mporpamma;
#include<iostream.h>

void main()
{char c; inti;

c ="'"ab"; cout << ¢ << "\t";
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I ="ab"; cout <<i <<"\t';
I =c; cout << i<<'\t';
i ='ha’;
c=i;cout << c<<'\t';}
B pesynbTaTe mporpaMMbl Ha 3KpaH Oy1eT BEIBEICHO:
a 25185 97 b
3mech 25185 — nByx0OaitToBOE 11€710€ YuCIo, a 97 — Ko cuMBoIIa 'a’.

Ecnu BBIBOAUTH HA 9KpaH OJJHOCUMBOJIBHYIO KOHCTaHTY, TO OYIET BBIBEJICHO
M300paKEHHE CHUMBOJIA, HO €CIIM 3Ty K€ KOHCTAHTYy IOMECTUTh, HAlpuMeEp, B
apu(MEeTUYECKOE BBIPAXKEHHUE, TO 3HAYCHUEM KOHCTaHThl OyAEeT €€ JeCATUYHBIN
BHYTPEHHMU KOJ.

Jist  32-pa3psiqHOTO  KOMIOWISITOPA JTOMYCTUMBI KOHCTAaHTBI — HECKOJIBKO
CUMBOJIOB, 3aKITFOUECHHBIX B anocTpodsl, KOTOpBIE HA3bIBAIOTCS
MyabTUCUMBONIBHBIME (Multicharacter literal) u umeror Tum int.

Cmpoxoevie KoHcmanmul

Ctpoka WM CTpOKOBasi KOHCTaHTa - 3TO IMOCIEI0BATEIbHOCTh CHMBOJIOB,
3aKJII0YEHHAs! B KABBIYKH.

BHyTpenHee mnpencTaBieHHE CTPOKM B TIAMATH TaKOBO: BCE€ CHUMBOJIBI
pa3MeIaroTCs NOJPsi, U KaKIbI CUMBOJ 3aHUMaET 1 0alT, B KOTOPOM pa3MeliaeTcs
BHYTPEHHHUI KOJ CHUMBOJIA. A B KOHIIE CTPOKA KOMIMIJIATOP MOMEIIAET €Ile OIUH
CHUMBOJI, Ha3bIBaeMblii OaiToBbIM HyleM '\Q'. DTOT CHMMBOJ Kak JH000H ApYroii
3aHUMaET B mamsaTu 1 6aiT, 8 ABOMUHBIX pa3ps0B, B KOTOPHIX HAXOSATCS HYJIU.

Cpenu  CUMBOJIOB ~ CTPOKOBOM  KOHCTAaHTBI ~ MOTYT  OBITh  JCKEHII-
MOCJIeA0BATEILHOCTH, HAIIPUMED:

"Momnocpagpua \'' Typoo — Ilackans\". "

Ctpokwu, 3anMcaHHbIe B IporpamMme MO WM Yepe3 MPoOeTbHBIE CUMBOJIBI,
Py KOMOWISIIUM KOHKATEHUPYIOTCS (CKIeuBaroTcs). Takum o0pa3oM, B TEKCTE
MIPOTPaMMBbI MOCIE0BATEILHOCTD U3 CTPOK:

"Mupy - "' "mup!"’

AKBUBAJIEHTHA OJIHOM cTpoke: ""Mupy — mup!"'

JUTMHHYIO CTPOKOBYIO KOHCTaHTY MOKHO pa3MeliaTh Ha HECKOJIbKUX CTPOKax
B MPOTpaMMe, UCIIOJIB3Ysl €Ie U CUMBOJI ITEPeHoca CTpoK - '\'

B ctpoke mMoxer ObITh OJIMH CUMBOJ, Harpumep, ' A'', KoTopas B OTIUYUE OT
CUMBOJIbHOM KOHCTaHTHl 'A' 3aHmmaeT B mamsatu 2 Oaifta. CTpokoBasi KOHCTaHTa
MOJKeT OBbITh TycTOM """, mpu 3TOM ee jyirHa paBHa | Gaiity. CUMBOJIbHAsI KOHCTaHTa
HE MOXET OBITh MMyCTOM, 3aUCh ' - HE JOMYCTUMA.

Kpome HemocpeacTBEHHOTO HCIOJIb30BaHUSI CTPOK B BBIPAKEHUSIX, CTPOKY
MOXHO TIOMECTHTh B CHMBOJIBHBII MAacCHB, HallpUMEpP, MPU €r0 MHHUITHATH3AIUN |
oOpamiatbecs K HeW 1o UMEHH MaccuBa (pasuedn 2).

3naku onepavuil

3naxu onepayuii — 3TO OJIUH W3 3JIEMEHTOB BBIpOKECHHU. BhIpakeHUs ecThb
MIPaBUJIO MTOTYYCHUS 3HaUeHUs1. Pe3ybTaT onepaiuu - 3To Bceria 3HaueHHe.
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3HaK omepanyu — 3TO OJIUH WM 00JIe€ CHMBOJIOB, ONIPEACIISIONINX TCUCTBHUE
HaJ| orepaHaaMu. BHyTpu 3Haka omeparu mpoOenbl He aomyckaroTcs. Onepamuu
JEISITCSL Ha yHApHBIE, OMHApHBIC, TEPHAPHBIC MO KOJWYECTBY YYACTBYIOIIMX B HHUX
omepannoB. OIWH W TOT K€ 3HAK MOXKET HHTEPIPETUPOBATHCS IO-Pa3HOMY B
3aBUCUMOCTH OT KOHTEKCTA.

B Ttabn. 1.5 nmpencraBieHsl omepanyd, TOPUHOPUTETHl  (paHTH) U
acCOLMaTUBHOCTH oneparuii [3].

Tabmuma 1.5
Onepayuu sizeika C++ u ux npuopumemasi
Panr Onepanun ACCOIMATUBHOCTH
1 o> ()1 —»
2 I ~ + - ++ -- & * (tum) sizeof «
new deletern ()
typeid dynamic_cast static_cast reinterpret_cast
const cast
3 x> —
4 * | % (MyJbTUIUIMKATHBHBIC) -
5 + — (aaauTUBHBIC) —
6 << >> (caBHTH) —
7 < <= >= > (cpaBHEHUS) —
8 == 1= (cpaBHEHU) —
9 & (mopaszpsiaHasi KOHBIOHKITHS) —»
10 N (nmopaspsinHoe uckirovatomiee M) —
11 | (mopaspsaHas AU3BIOHKIINS) -
12 && (nmornueckasi KOHbIOHKITHS) —
13 || (;ormueckas AUIBIOHKIIHS) —
14 ? . (ycioBHas oreparusi) A
15 = *= [= Op= += = &&= = |: <<= >>= «—
orepalus MpUCBauBaHUs
16 throw
17 , (omepanus 3amsitas) -

Kpome cTangapTHBIX pEXKHMMOB UCIOJB30BaHUSL onepauuid s3plk  C++
JOMyCKaeT pacumpeHue (meperpy3ky) HUX JEeUCTBUS, JaeT BO3MOXKHOCTH
pacmpocTpaHeHUsl JEHCTBUS HAa OOBEKTHI KiaccoB. [Ipumepom Takol meperpys3ku
SABJISIFOTCSL ONEpalMM TOpaspsiAHbIX cABUTOB >> u <<. Korma cineBa OT HUX B
BBIPAKECHUAX HAXOIATCS BXOJHBIE WU BBIXOJHBIE IIOTOKM, OHU TPAKTYIOTCS Kak
OIepalyy U3BJICUCHUS JaHHBIX U3 ITOTOKA >> U BBIBOJIA IAHHBIX B MTOTOK <<,

B ta6mn. 1.6 naHo xpaTkoe omnuMcaHue CTaHIAPTHBIX omneparui s3bika C++ [5].
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Tabmuma 1.6

Ceooxa cmanoapmuwvix onepayuui C++

YHapHLIe onepanumn

®opma

1. & - omepamms noJiydeHus ajapeca
HEKOTOPOTo 00BEKTa MPOTpaMMbl

& lvalue

(Ivalue — nmst 0OBeKTa TPOTPAMMBI)

2. * - pa3pIMEHOBaHUE, TOCTYII TI0 aApecy *a
K 3HAYCHHUIO 00BEKTa (a — yka3aresb Ha 00BEKT)
3. — - yHapHBI MUHYC — BBIpQKEHUE

4. + - yHapHBIN TITIOC

+ BBIpaXXCHUE

5. I — noruueckoe otpurnanue (HE)
false — eciin onepanx ucTuHHEIM U true —
€CITU ONepaH/I JIOKHBIHI

!BBIp@)KEHUE
11 ==0, !(-5)==0(10b)
10 == 1 (uctuHa)

6. ++ - HWHKPEMCHT, YBCJIHYCHHUC
3Ha4YeHUsA onepanaa Ha |

- mnpedukcHas popma - 10 ++ lvalue
MCTIOJIb30BAHUS €T0 3HAYCHNS;

- mnoctdukcHas Gopma — Imocie Ivalue ++
UCIIOJIb30BAHMUS €TO 3HAUCHHS;

7. -- - JICKPEMEHT, yMEHBIICHHE

3HAYEHHs orepaHa Ha |

- npedukcHas popma; -- Ivalue

— mnoctdukcHas popma Ivalue--

8. sizeof — pa3mep B OaiiTax BHYTPEHHETO
MpeCcTaBIeHNs] 00bEKTa

sizeof BeIparkeHue
sizeof (Tum )

9. NewW — JMHAMHYECKOE BBIJCIICHUE
naMsaTHh

New uMs_urna
New uMsi_uIa UHULIAAIN3ATOP

10. delete — ocBOOOXKIEHNE TUHAMUYECKHA
BBIJCIICHHON ITaMSITH

delete ykxazarenp
delete [] yka3arens

11. () - ssBHOE TTPEOOpPa3OBaHKE TUIIA

(TUI) BBIpAKEHUE

12. () - dbyakmroHansHas popma
npeoOpa3oBaHus THITA

TUTI (BBIpaXKEHUE)
THUIT UMEET TIPOCTOE UM

13. typeid — onepanus onpeaeneHus
THUIIA OIICpaHIa

typeid (BeipaskeHue)
typeid(umsi_Turma)

14, dynamic_cast - oreparus
MIPUBEICHUS TUIIA C MIPOBEPKOM
JOIYCTUMOCTH IIPU BBIITOJIHEHUU
POrpaMMBbI

dynamic_cast <tenaeBoit Thm>
(BBIpaXKEHUE)

15. static_cast — omeparus npuBeICHUS
THIIOB C IPOBEPKOH  JOMYCTHMOCTH
IPUBEAECHUS BO BPEMSI KOMITHIISAIINH.

static_cast <1iejeBoi TUIT>
(BBIpaKEHUE)




[Tponomxenne Tadm. 1.6

16.  reinterpret cast -
NpUBEICHUsI  THUIOB  O€3
JONMYCTHMOCTH TIPHBEJICHUSI.

oreparus
MIPOBEPKHU

reinterpret _cast <ueiaeBou THUIT>
(BBIpaXKEHUE)

17. const_cast — omeparusi TpUBEICHUS
TUIIOB, KOTOpas aHHYJIHUPYET JICUCTBUC
MoauduKaTopa const

const_cast <1uiesieBou TUI>
(BBIpaKCHUE)

18. . - omepamus aocTynma M3 Tela :: UMsi_0OBeKTa
(GYHKIIUH K BHEIIHEMY OOBEKTY

bunapHbie onepauuu ®opma
AJJINTHBHBIE:
19. + - crnoxenue apuPMETHUYECKUX

OIICPpaHAOB, WM CIIOKCHHC YKA3aTCJIsd C
HCJIOUHCIICHHBIM OIICPAH/IOM

BBIpa)KCHHEC + BBIPAXKCHUC

20. — - BplUMTaHHE apUPMETHUECKUX
ONEPAHIOB WIIN yKa3aTeIen

BBIPAKEHNE — BBIPA)KECHUE

MyabTHIIMKATUBHBIE

*x
21. YMHOXKEHHE apUPMETHUECKUX BBIpAKEHHE * BHIPAKEHIE
OTIEpPaH/IOB
22. / -IeTIeHUE OTIepaHI0B

apupmeTndeckux TUOB. [lpym menmbIx
orepaHiax IpoOHas 4acTh pe3ysbTara
oTOpachIBaeTCs

BBIPAKEHUE / BBIPAXKECHHE
20/6 paBuo 3, -20/6 paBHoO -3,
20/(-6) paBHoO -3

23. %  -momyueHue
HEJTOYHCICHHOTO JICICHUS

OoCTaTKa oT

BbIpakeHue % BBIPAKECHUE
13%4 pasuo 1, (-13)%4 pasHo -1

13%(-4) pasno 1,(-13)%(-4) pasHo -1

Onepanum caBura

24. << - cOBur BIEBO OHUTOBOIO
MIPEACTABICHUS JICBOTO IEIIOYHCICHHOTO
oriepaHa Ha KOJIMYECTBO Pas3psiioB,
paBHOE 3HAYCHUIO TTPABOTO OTEpaH/a

Ivalue << BrIpakeHHe

25. >> - caBur BHOpaBO OWUTOBOIO
MIPEACTABIICHUS JICBOTO I1EJIOYHCICHHOTO
omnepaHaa Ha KOJWUYECTBO Pa3psioB,
pPaBHOE 3HAYCHUIO IPABOT0 ONEpaH/Ia

Ivalue >> BripaxkeHue

ITopa3psiaHbie onepanuu

26. & nopa3zpsigHas koHbroHKIUS (1)
OWTOBBIX MPECTABICHUIN
IIEJIOYNCIICHHBIX OIIEPaH/I0B

BbIpaKEHUE& BbIPAKEHUE

15
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27. | - nopaspsiarast qusbronkmms (M)
OUTOBBIX MPECTABICHUI
LETIOUYHUCIICHHBIX ONEPaH 0B

BBIpQKCHUE | BRIPAXKCHUE

28. ™ - mopazpsigHoe uckirovaromee MJIN
OWTOBBIX MPECTABICHUIN
IIEJIOYNCIICHHBIX OIEPaH/I0B

BBIPpAKCHHC A BBIPAKCHHUC

Onepanuu OTHOIIEHUH (CPABHEHUA)
Pesynerar: true (1) , eciu cpaBHEHHE
uctuaHO H false (0)— ecnmu noxHO

29. < - MeHblie

BBIPpAKCHHC < BBIPAKCHHUC

30. < = - MeHbIIIE UK PAaBHO

BBIPA’KCHHUC <= BBIPA’KCHHC

31. > - QoublIe

BBIPpAKCHHC > BBIPA’KCHHC

32.> = - QoJibllIe UIH PABHO BBIPAKEHUE >= BBIPAXKEHUE
33. = = - paBHO BBIPAKEHUE = = BBIPAXKEHUE
34.! = - He paBHO BbIpaXkeHue = BripaxkeHue

Jlornyeckue OMHAPHBIE ONePaAIU
Pesynbrart: true (1) - ucruna
u false (0) — 10xb

35. && - xoubroHKIMS (Jloruueckoe M)
CKaJISIPHBIX OTIEPAH/IOB ¥ OTHOIICHHIA

BbIpakeHHEe && BbIpaKEHUE

36. || - mu3bronkmms (morudeckoe MITI)
CKaJISIPHBIX OIEPaH/I0B U OTHOLICHHH

BBIp@KEHUE || BBIpaskeHUE

Onepauuu npucBanuBaHusA

37. = mpocToe MPHCBAaUBAHUEC JICBOMY
ONEpaHly 3HAYEHUA  BBIPAKEHUS -
OTE€paH/ia U3 MPaBOil 4YaCTH

Ivalue = BepaxkeHue

38 omeparusa = - COCTaBHOE
MIPUCBAaBaHKE JIEBOMY OIEpPaHIy
pe3yibTaT OlepaIuy MEXIy JICBbIM H
IIPaBbIM OTIEPaHIOM;

omeparib * / % + - << >> &
| N\

lvalue oneparus = BeipakeHue
HKBUBAJICHTHO

lvalue = lvalue onepanus
(BBIpaXKEHUE)

Onepanynu 10cTYNAa K KOMIIOHEHTaM
CTPYKTYPHMPOBAHHOI0 00bEKTA

39. . (Touka) — mpsAMON JOCTYmn K
KOMITOHEHTY

uMsi_00OBEKTa.UMsI_KOMIIOHEHTa

16
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40. —> KOCBEHHBII JTOCTYI K KOMIOHEHTY
CTPYKTYPUPOBAHHOTO 00BeKTa,
aJIpecyeMoro ykaszaTtelem

yKa3zarellb_Ha OOBbEKT—UMS
KOMITOHEHTA

Onepannu g0cTyna K agpecyeMbiM
KOMIIOHEHTAaM KJjiacca

41. *- mpsimoe oOparieHne K KOMIIOHEHTY
KJjlacca 10 UMEHHM OOBEKTa U yKa3aTesto
HA KOMIIOHEHT

uMsl_00BbeKTa .* yKazaTemnb
Ha KOMIIOHEHT

42. —>* KOCBEHHOE oOOpamieHue K
KOMITOHEHTY KJlacca 4epe3 yKas3aTellb Ha
OOBEKT M yKa3aTejab Ha KOMITOHCHT

yKaszatellb _Ha OOBEKT —>*
yKa3zaTellb_Ha KOMITOHCHT

43. i1 - OuHapHas oneparys paciupeHus UMs_KJIacca :: UMs_KOMIIOHEHTa
00J1aCTH BUANUMOCTHU UMsI_TIPOCTPAHCTBA MMEH . UMS

44. () — omeparnus Kpyrjible CKOOKH —

uMsl_(pyHKIHH (CTIUCOK apTyMEHTOB)
orepanys BbI30Ba (QyHKIIUH

45. [ ] - omepanus kBaapaTHbIe CKOOKH -
UHIEKCAIUS 3JIEMEHTOB MacCHBOB

UMsI_MaccHBa [MHIEKC]

46. ? : - ycnoBHas (TepHapHasi) omeparus; BbIpaxeHue | ? BeipakeHue 2 :
BBIpakeHue 3

ecnd BbIpakeHue | HCTHMHHO, TO
3HaYEHUEM  OMepaluu  SBIACTCSA
3HaY€HWE  BBIPAKEHHUSA 2,  €Cld
BbIpaXeHHE | JI0)KHO, TO 3HAYCHHUEM
oTeparu SBIISICTCS 3HaYCHHE
BbIpaXeHus 3

47. , - omnepauMs 3amiTtas — 3TO
HECKOJIbKO  BBIPAKEHUW, Pa3JelIeHHBIX
3aIMsIThIMH, BBIYHCIISIIOTCS (CIMCOK_BBIpaXEHUH)
II0CJIE0BATENBHO cieBa HaIpaBo;
pE3yNbTaTOM ONEPALUU SBIISIETCS

pE3yJbTaT CaMOro MPaBOT0 BBIPAKEHHUS

Onepauu}l U eovlpasricenue npuceausanun

Onepanusi mpucBaMBaHus o0Oo03HadaeTcs cuMBoJioM ='. IIpocredmmii Bua
oTepaIy MPUCBOCHHUS l=v.
3mecs | - BbIpakeHHE, KOTOPOE€ MOXKET MPUHMMATh 3HAYeHHEe, V -

MIPOU3BOJIBLHOE BBIPAXKEHUE.

Onepanysi TPUCBOEHHUSI BBINOJHSETCA CIpaBa HaJeBO, T.€. CHayaua
BBIUMCIISIETCS 3HAYEHHWE BBIPAXKEHUSI V, a 3aTeéM 3TO 3HAYECHHUE IPUCBAMBACTCA
naesomy orepanay |. JIeBblii onepaH B onepamnuy MPUCBaMBaHUs JOJIKCH OBITh Tak
Ha3bIBaCMbIM aJPeCHBIM BbIPa’keHHWeM, KOTOpoe MHauye HasbiBaloT lvalue.
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[IprmepoM agpecHOro, UM UMEHYIOWIETO BBIPAXKEHUS, SBIISIETCA UMs IIEPEMEHHOM.
AZpecHBIM BBIpOKEHHEM HUKOTJA HE SBISIOTCS KOHCTaHTHL. He siBnsiercs lvalue u
NPOCTOE BBIPAKECHUE, HANPHUMEP, BhIpakeHUEe a+h. AnpecHoe BBIpaKEHHE 3TO
00BEKT, MPEACTABISAIOMUNA HEKOTOPbI UMEHOBAHHBIN y4acTOK MaMsTH, B KOTOPBIM
MOYKHO TIOMECTUTH HOBOE 3HAYEHUE.

B s3p1ke C++ onepauus npucBanBaHusi 00pa3yeT BbIpaKeHHE NPUCBANBAHUA,
T.e. @ = b 03HAYaeT He TOJBKO 3aCBUIKY B & 3HAYEHHS D, HO U TO, 4TO & = b sAByIsAETCA
BBIPAKEHHUEM, 3HAUYCHUEM KOTOPOTO SIBJISIETCS JIEBBIM OIEpaH] IIOCJIE NPHUCBOCHMSL.
Orcrona cienyer, 4To BO3MOXKHA, HAIIpUMED, TaKasl 3alKCh:

a=b=c=d=e+2;

Ecnu tTvn mpaBoro omnepaHja He COBIAJAET C TUIIOM JIEBOTO, TO 3HAYCHUE
crpaBa mpeoOpa3yercs K THIy JIEBOTO orepaHjaa (€ciau 3TO BO3MOXHO). [Ipu sTom
MOXET IIPOU30MTHU NTOTEPS 3HAYCHUS, HAIIPUMED:

inti; char ch; 1=3.14; ch=777;

31ech | moydaeT 3Ha4eHue 3, a 3HaueHue 777 CIUIIKOM BEJIMKO, YTOOBI OBITh
MpE/ICTABICHHBIM Kak Char, mostomy 3HadeHue Ch OymeT 3aBUCETh OT CIOCO0a,
KOTOPBIM KOHKPETHAsl peajin3alus MPOU3BOIUT MpeoOpa3zoBaHHE W3 OOJBIIETO B
MEHBIIUHN 1IEJIBIN THIL.

CymiecTByeT Tak Ha3blBaeMas KOMOMHHMpPOBaHHAas oOmepamus NpHCBauBaHUSA
BHJIA: a on =b, 371ech on - 3HaK OJTHOW W3 OMHAPHBIX OMEPAIINN:
+-*F /% >> << & | && |

[IpucBauBanue a on = b >xBUBaNeHTHO a = a on b.

Pazoenumenu
Pazoenumenu unu 3naxu nynkmyayuti BXOJIAT B COCTaB JIEKCEM.
o Keaopammuvie cxkobku [| — oOrpaHHYMBAIOT MHIEKCHI MAacCHMBOB M HOMEpa

WH/ICKCUPOBAHHBIX 3JICMCHTOB:
int A[5] ={ ...}; A[3]=5;
o Kpyenvie ckooxu ():
—BBIJICJISIOT YCJIOBHOE BBIpaXXeHUE B YCIIOBHOM oreparope: If (X<0) X = -X;
—00s13aTENBbHBIN AIIEMEHT B OIIPEICIICHUH, OTIMCAHUH U BbI30BE (DYHKIIHUNA:
float F(float x, int n) //onpenenenue GpyHKIMHA
{meno gynkyuu}
float F(float , int); // onucanuu Gpynkumm
F(3.14, 10); // Bb130B hyHKITHH
—00s13aTeNIbHBI B ONPENICIICHUU yKa3arens Ha (YHKIUIO U B BHI30BE (PYHKIIUU
4yepes3 yKas3areb:
int (*pointer) (); //onpenenenne ykasaress
(* pointer) (); //BbI30B GyHKIIUHK Yepe3 yKa3aTellb Ha (QYHKIHIO
—TIPUMEHSFOTCS ISl U3MCHEHHS TPUOPUTETA OTIEPAITUi B BBIPAKCHUSIX
—3JIEMEHT OIeparopa IUKIa:
for(inti=0,j=3;i<]j;i+=2,j++)
{meno yuknal;
—UCIIOJIB3YIOTCS TPU MPEOOPA30BAHUH THUIIA:
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(uma muna) onepano ; uma muna(onepano);
—B MaKpOOIpeIeIEHHsIX, 00padaThIBAEMBIX IPEIPOLIECCOPOM:
#define umsa(cnucox napamempoes) (cmpoka 3amewienus)

*  Queypnvie ckooku { }:

—-00603Hayal0T HA4YaJI0 U KOHEI] COCTAaBHOTO OMepaTopa Mix OJI0Ka.
[Tpumep cocTaBHOTO omepaTopa B YCIOBHOM OIepaTope:
if (x<y) {x++; y--};

[Tpumep OJ10Ka, SIBISIOMIETOCS TEIOM (PYHKITUH:

float s (float a, float b)

{return a+b;}

[Tocne 3akppIBaroIIeli CKOOKH '}' He CTaBUTCS TOYKA C 3aIlATOH ;"

- Wcnonb3yroTest A1 BBIICTIEHUS CIIMCKAa KOMITOHEHT CTPYKTYP, OOheAMHEHUHN
1 KJIACCOB:
struct st { char*b; intc;};
union un {char s [2]; unsigned int i; };
class m {int b; public : int c, d; m(int);};

Touka ¢ 3ansToil ';' o0g3aTeNbHa MOCe ONPEISICHUN KaXXJ0T0 TUIIA.

- cnonb3yroTcst s OTpaHWYCHUS CIUCKOB WHHUIMATW3AIMK MAacCHBOB,
CTPYKTYp, 00bETMHEHH, 00BEKTOB KJIACCOB MPHU UX OMPEICIICHUU:
intk[]1={1,2,3,4,5,6,7};
struct tt {int ii; char cc;} ss ={777 , \n’};

3anamasa ',
— pa3AeiseT 3J€MEHThl CHUCKOB (POPMabHBIX U (PAKTUYECKUX MapaMETPOB
dyHKImi;
- pa3fenser DBJIEMEHTbl CIHCKOB HWHULMAIU3ALMM  CTPYKTYPHUPOBAHHBIX
OOBEKTOB;

— pa3jieuTeNb B 3arojioBke nukJia for:
for(int x=p, y=q, i=2; i1 < 100; z=x+y, X=Y, y=2, i++)
3ansaTyi0 - pa3fenuTeNb CIEAyeT OTAENSATh OT 3aliaTod- omeparuu ¢
MOMOIIBIO KPYTJIBIX CKOOOK:
inti=1;intm []={i,(i=2,i*1),i};
Touka c 3ansimoti ';' — 3aBeplIaET KaXIbId ONIEPATOP U MyCTON B TOM YHCIIE.
Jleoemouue "'
— CITY’KUT JIJIs1 OTJCJICHUSI METKU OT OTIepaTopa: MemKa: onepamop;
— IpY OTIMCAaHWH TIPOM3BOIHOTO KJ1acca:
class x : A, B {cnucox komnonenmos);
Mnozomouue ‘..." — wucHonAb3yeTcs IS O0O3HAUCHMS TEPEMEHHOI0 4YHucia
napameTpoB y pyHKIIMU
36e300uxa "*' UCTIONB3YyETCS KaK pa3eaUTeNb B ONPEICIICHUN YKA3aTel:
int*r,
3nax '=" mpu ompeneneHnd OOBEKTOB MPOTPAMMBI ¢ MHHUIHAIA3AIUEH OTACINSICT
UM 00bEKTa OT MHUITUATH3UPYIONIETO 3HAYCHUS.
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o Cumeon "#' ucnionb3yeTcs s 0003HAYCHUS JUPEKTUB MIPEMPOIIECcCopa.
o Cumeson'&' urpaer posib pa3aeauTeNs PU ONPEIEICHUN CChIIOK:
intd; int &c =d;

1.2. IlpencraBienne TaHHBIX

Hannsle - 53T0 (QopMaJIM30BaHHOE IMpeacTaBieHue uHpopmauuu. B
KOMITBIOTEPHOM MporpamMMe JaHHBIE — 3TO 3HaYeHHE OOBEKTOB MpOrpaMMsbl. JlaHHbIE
C++ MoryT OBITh B BU/I€ KOHCTAHT U TIEPEMEHHBIX.

JlaHHBIE, KOTOpPBIE HE M3MEHSAIOTCS B IPOrpaMMe, Ha3bIBAIOTCS KOHCTAHTAMH.
JlanHble, 3a(UKCUPOBAHHBIE B MPOrpaMMe M H3MEHSeMble B HEHl B Ipolecce
00palboTKH, SIBJISAIOTCS IEPEMEHHBIMHU.

[lepemeHHbIe, nepea TEM KaK UX HCIOIb30BaTh B MPOTrpaMMe, JOJIKHBI OBITH
00bsiBIeHBl. OOBSIBICHNE NIEPEMEHHON COCTOUT B IEPBYIO OUEpENb U3 yKa3aHUs €e
THIIA.

Ionamue muna 0aHHbIX.

Tun gaHHBIX XapaKTEPU3YET:

e BHYTPEHHEE MPEACTABICHUE IAHHBIX B MAMSITU KOMIIBIOTEPA;
e Ha0Op JOMYCTUMBIX ONeparuil (IelCTBH);

® MHOXECTBO JOMYCTUMBIX 3HAYCHHM.

Knaccuguxayua oannwvix azvika C++. OchoeHble u nPOU3E0OHBIE MUNDBL

Bce tummbl JaHHBIX MOXHO IMOAPa3ACIINTb Ha IPOCTHIC (OCHOBHBIC) — OHH
IpCaAonpCaAcJICHbl CTAHAAPTOM A3bIKAd, U CJIOJKHBIC (I/IJII/I COCTaBHI)Ie) — 3a4al0TcCA

noJjib30BaTesieM. JlaHHbIE IMIPOCTOrO THIA HEJIb3s PA3JIOKHTh Ha 0ojiee MPOCTHIC
COCTaBIISIONIME 0€3 MOTEpU CYIIHOCTH JaHHOTO. IIpocThie THIBI JAHHBIX CO3JAI0T
OCHOBY IJIsi TIOCTPOEHHs 00Jiee CIOXKHBIX THIIOB: MAacCHBOB, CTPYKTYp, KJIaCCOB.
ITpocteie THmbI B si3bike C++ — 3TO I€JIble, BEINECTBEHHBIE THIIBI, CHMBOJIBHBIN U
JIOTHYECKUN TUI ¥ Tl VOoid.

Jliist ompeeiieHns U ONMMCAHUsS IEPEMEHHBIX OCHOBHBIX THUIIOB MCIIOIB3YIOTCS
CIIEYIOIINE KIIOUYCBBIE CIIOBA:

e char (cumBobHBIN);

short (kopoTkwii 11ebIN);

It (tesnbrii);

long (nnuHHBIH 11eITbIH);

float (BemecTBeHHBI);

e double (BemecTBeHHBIN C YABOSHHON TOYHOCTHIO);
e Vv0id (OTCYTCTBHE 3HAYCHHUS).

B ta6n. 1.7 npuBeneHbl OCHOBHBIC THIIBI JaHHBIX C JUANA30HOM 3HAYCHUH U
Ha3HAYCHHEM THUIIOB JuIsl KoMmuasitopos cemerictea IBM PC/XT/AT ([3]).

B Tabmuue 0OaszoBeimu Tunamu sasistorcs: char, int, float, double, void.
OcrajbHbIE [TOIYYaKOTCS U3 HUX C HCIIOJIb30BaHHEM MOAM(HUKATOPOB THIIA:
unsigned (6e33HakoBbIi), Signed (3HakoBbIi), loNg (amuHHEL), Shot (kopoTkwif).
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Ilenvie munwi

[emnpriif TUIT TAaHHBIX IPEAHA3HAYEH JJIS MPEACTABICHUS B TaMATH KOMIThIOTEpA
OOBIYHBIX TENbIX urcesl. OCHOBHBIM M HambOojee yHOTPEOUTEIbHBIM IEIBIM THIIOM
sBisieTcss THN INt. T'opa3mo peske MCIOB3YIOT ero pasHOBHIHOCTH: Short (kopoTkoe
nenoe) u long (mmuHHOE 1IE7T0E).

Ta0omuna 1.7
OCHOBHBIE TUITbI JAHHBIX
Tun Pa3mep JAunana3zon Ha3nayenue Tuna
(OuThI) 3HAYCeHUU
unsigned char 8 0...255 He6ombImme Heibie 9hcia
Y KOJIbI CHMBOJIOB.
char 8 -128...127 OuyeHp Malible UEbIe
gucaa u ASCII-konpr.
enum 16 -32768...32767 | YnopsnodeHHbIE HAOOPHI
LIEJIBIX 3HAYECHUI.
unsigned int 16 0...65535 BoabIme mnenbie u
CUETUYMKH ITUKJIOB.
shot int 16 -32768...32767 | Hebonpiue 1ieIbIe.
VYpasieHue [UKIAMU.
int 16 -32768...32767 | HeGounbiue niensie.
VYpasieHue [UKIAMU.
unsigned long 32 0...2%1 ACTPOHOMHYECKHE
PacCTOSIHUSL.
long 32 2% 2% bonbmue uncia,
TOTTYJISTINN.
float 32 3.4E-38 Hayunsie pacuérsr (7
...3.4E+38 3HaYaImx uudp)
double 64 1.7E-308 ... Hayunbie pacuétsr (15
1.7E+308 3Havamx uudp)
long double 80 3.4E-4932 dunancoBbie pacuéts (19
...1.7E+4932 3HaYaImx uudp)
void

[To ymomyaHUIO BCE LEIBIC TUIIBI SBIISIOTCS 3HAKOBLIMU, TO €CTh CTapIIUi OUT
B TaKUX YHCJIaX OMpenesseT 3HaK uncia: 0 — YuciIo MONOXUTENbHOE, 1| — Yuciio
orpuniareabHoe. [l mpeacTaBieHUs OTPUIATEIILHOTO YHCIA  HCIIOIB3YETCS
JIOMOJIHUTEIILHBINA KO,

Kpome 3HakoBBIX umcen Ha C++ MOXKHO HCIIONB30BaTh Oe33Haxkosvie. B aToM
Cilydae BC€ paspsllbl ydyacTBYIOT B (opMUpOBaHHMH Iienoro uucia. [Ipu ommcanuu
0€33HaKOBBIX IIEJBIX IEPEMEHHBIX J00aBIsETCs ci10BO UNsigned (Oe3 3Haka).

st 32-pa3psiAHBIX  KOMITUJISITOPOB, KOTOPBIE HE JENAIOT Pa3IUuds MEXKITY
1eIpIMU THITaMu iNt 1 |0NQ 1esble THIIBI IpeaCTaBIeHbI 11 CpaBHeHus B Ta01.1.8.
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Tabnuma 1.8
Lenvie munvl 0151 32-paspsaOHbLIX KOMRULAIMOPOB

Tun oannvix | Pazmep, 6aiim /uana3zon 3nauenuit

char 1 -128 ... 127 (-2 - 27-1)
short 2 -32768 ... 32767 (-2%° — 28.1)
int 4 -2147483648 ... 2147483647 (-2% - 2%L1)
long 4 -2147483648 ... 2147483647 (-2% - 2%L1)
unsigned char |1 0..255 (0 — 2%1)
unsigned short |2 0...65535 (0 — 2%1)
unsigned int |4 0 ... 4294967295 (0 — 2%)
unsigned long |4 0 ... 4294967295 (0 — 2%1)

CumeonvHblii mun

B crangapre C++ s mpeacTaBieHHs CUMBOJBHOM MH(OpManuu €cTh J1Ba
THUIIA TJAHHBIX, PUTOIHBIX JUIS STOW I1eIi, — 3TO TUIbI char u wchar _t.

Tun char wcmonb3yercs JUIsl MpPEACTAaBICHUS CHMBOJIOB B COOTBETCTBHUHU C
cuctemoii konupoBku ASCII (American Standard Code for Information Interchange
—  Amepukanckuii  cmanoapmuulii. kK00 odomena ungopmayuu) [2,3]. Dto
CEMHUOUTOBBIA KOJ, €ro JOCTaTOYHO IS KOAUPOBKH 128 paziuyHBIX CHUMBOJIOB C
kogamu oT 0 mo 127. CumBoibl ¢ komamu oT 128 o 255 ucmonb3yrorcs s
KOJMPOBAHUSI HAIIMOHAJBHBIX aj()aBUTOB, CHMBOJIOB MICEBAOTPAGUKH U JP.

Tun wchar t npemnasnadeH aias paOOTel ¢ Ha0OPOM CHMBOJIOB, IS
KOJMPOBKH KOTOpBIX HemoctarouHo 1 Oaiirta, mampumep, Unicode. Pasmep tuma
wchar_t o0braHO paBeH 2 Oaiitam. Eciu B mporpamMme HEOOXOIUMO HCIIOJIb30BaTh
CTPOKOBBIC KOHCTaHThI THma Wchar t, To ux 3amuceiBalOT c mpedukcom L,
Hanpumep, L""Cnoeso".

Takum 00pazoM, 3HAYCHUSIMH CUMBOJIBHBIX JTAHHBIX SBIISIOTCS IIEJbIC YUCTa —
3HAYCHUS WX BHYTpeHHEro koaa. OgHaKko B orepaTopax BBOJA/BBIBOJIA (GUTYPUPYIOT
caMH{ CUMBOJIBI, YTO WILTIOCTPUPYET CIASAYIOINIAs IPOTpaMMa;

#include <iostream.h>
char c,b;

void main()

{c="%% b= 55;
cout<<c<<\p’<<b<<’\t’;
cout<< (int)c;}

Pesynbrarom Oyner:
* 7 42

BriBenncs cUMBOJIBI A CUMBOJI ¢ KogoM b5 — cumBon '7'. I xox cumBoia
"*' Kak pe3yJabpTaT NPUBEACHUS TUIA CUMBOJIA K LIEJIOMY THUITY.

Tkt
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Jlozuueckuit mun

Jlormdeckmii (OyneBwiii) TUI oOo3Hawaercs cioBoM DOOl. lanHble OyieBoro
THIIA MOTYT MPUHMMAThH TOJILKO JBa 3HaueHMs: true u false u 3anumaror B mamstu 1
oOaiit. 3Hauenwue false o6praHO paBHO yncy 0, 3HaYeHHE true — yuciy 1.

Bewecmeennvie munwi

OCOOEHHOCTBIO BEIIECTBEHHBIX (IEMCTBUTEILHBIX) YHCE SABSETCA TO, YTO B
aMSITH KOMIIBIOTEPA OHH IIPAKTHYECKH BCET1a XPAHITCS IPUOIHKEHHO.

Nmeercs Tpu BemecTBeHHbIx Tuna manubix: float, double u long double.
OcuoBupiM cumracTcs tum double. Tak, Bce MaremMaTHYecKHe (QYHKIUH 10
yMOJIYaHHIO paboraroT uMeHHO ¢ TunoM double. B Tabm. 1.9 mpuBeneHsl OCHOBHBIE
XapaKTEPUCTHKH BEIIECTBEHHBIX THIIOB [2].

Tabmuma 1.9

OcHo6Hble XapaKmMepucmuKu 8eujeCmeeHHbIX Munoe

Tun oannvix |Pazmep, |/uanazon Tounocmeo,
oaum adCcoIlOMHbBIX 6 IUUUH Koiuuecmeo
oecamuuHbIX yugp

float 4 or 3.4E—38 10 3.4E+38 7—38
double 8 oT 1.7E—308 no 1.7E+308 15— 16
long double |10 (12) or 3.4E-4932 no 1.1E+4932 |19 — 20

Pexomenmyercsi Be3ne ucnonb3oBatk Tum double. Pabora ¢ HuM Bcerna
BeNIETCS OBICTpEE, MEHbIIIE BEPOSTHOCTh 3aMETHOM MOTEPH TOYHOCTU NMPU OOIBIIOM
KOJIMYECTBE BHIUMCICHUM.

Tun void

Tum void — camblii HeOOBIYHBIN THIT TaHHBIX si3bika C++. Henb3s onpeaenuTs
MEPEMEHHYI0 3TOr0 TUma. TeM He MEHee, 3TO OYEHb IOJIE3HbIM TUIl JAaHHbIX. OH
UCIIOJIB3YETCS:

e JUIs ompeneneHus (QyHKIUNA, KOTOpble HE BO3BpAIIAOT pe3ysibTaTa CBOEH

padoTHI;

e JUIs YKa3aHUS TOTO, YTO CIIMCOK MapaMeTpoB PYHKIUU MYCT;

e a TaK € JTOT TUIN sBIseTcAd O0a30BbIM sl pabOThl C yKa3aTeIsIMU.
VYkazarenb Ha T VOId - yka3aTtenab HE Ha YTO, HO KOTOPBIH MOXET OBbITh IPUBEICH K
mo0omy TUNy ykazarened. Tak Bc€ mporpaMMHpPOBaHHUE C UCIOJIb30BaHUEM Win32
API mocTpoeHo Ha npuMeHEHHUHU yKa3zartesen Ha tum Void [7].

Hoeoe 0603nauenue muna

Hcnone3yst cnenudukarop typedef moxxHO B mporpamme BBOIUTH YIOOHOE
0003HaUYeHHUE IS CIOKHBIX 0003HAYEHUI TUIIOB TIO CIEAYIOIIEMY MpPaBUITY:

typedef umn muna nosoe ums muna.

B cnenyromem npumepe:

typedef unsigned char cod; cod symb;
oOBsiBJICHA ITepeMeHHas Symb tuna unsigned char.
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C momompto omeparmii *, &, [ ], () # MexaHU3MOB OmNpeeICHUS
CTPYKTYPHUPOBAHHBIX THIIOB MOXHO CO3/aBaTh MPOU3BOIHBIC THIIBI.

Ilpeocmagnenue nekomopuvix (hopmamos nPoU3B00HbIX MUNOG:
1. type ums [ | — maccuB amemeHTOB TUTa type, Hapumep: long m [5];
2. typel ums (type2) - pyukuus ¢ aprymeHToM type2 u pesynbpratom THma typel:
3. type * umas - ykazarenb Ha 00beKT THIA type, Hanpumep: char*ptr;
4. type* umsa [ ] -maccuB ykazaresei Ha 00beKThI THIA type: int* arr[10];
5. type (*ums) [ ] —yka3zaTenp Ha MaccuB 00bekTOB THIIA type: int (*ptr) [10];
6. typel* umasa (type2) — dyukuus, ¢ aprymeHToMm Tumna type2 m Bo3Bpallaromas
yKa3arelb Ha 00beKT Tuna typel;
7. typel (*uma) (type2) - ykazarenb Ha (YHKIIUIO C apryMeHTOM THIa type2,
BO3BpaIIAOINyo0 3HaUeHHE Thma typel,
8. typel* (*umsn) (type2) — ykaszareiapb Ha QYHKIHMIO C apryMeHTOM typez2,
BO3BPAIAIOIIYIO YKa3aTellb Ha 00beKT Trma typel,;
9. type & uma = uma_ood6vexkma muna_type — onpejielieHue CChUIKH;
10.type (&umsn) (type2) — ccbuika Ha (QYHKIMIO C aprymMeHToM typez2,
BO3BPAIIAIOIIYIO pe3ysbTat Tuma typel;
11. struct umsa{ typel umal; type2 uma2; };- oObsIBICHUE CTPYKTYPBI;
12. union umsa {typel umsal; type2 ums2;}; - o0bsBICHHE O0BECTUHCHHUS;
13. class uma { typel umsal; type2 uma2 (type3);}; - onpeneneHue Kiacca.
Takum 00pa3oMm, THUITEI MOKHO Pa3/CIIUTh HA CKAIAPLL, Azpezamsl U YYHKUUU.
Ckanapot — 5170 apu(METHICCKHE THITHI, IEPEUNCIIIEMBIC TUIIBI, YKa3aTeId U
CCBUIKU. Azpecamwt (CTPYKTYpPHPOBAHHBIC THIIBI) — MACCUBBI, CTPYKTYpBI,
oOBbeMHEHNS U KI1acChl. @YHKYuU TTIOAPOOHO PACCMOTPHUM B pasiene 3.

Oovaenenue nepemennblX U KOHCIMAHM 8 NPOZpamme

®opma 00bsABIICHUS IEPEMEHHBIX 3aJaHHOTO THIIA:

UMA_MUNA CHUCOK UMEH NEePEMEHHDIX;

Hanpuwmep: float x, X, cc2, pot_b;

[lepemeHHbIE MOXHO MHMIIMAIU3UPOBATh, TO €CTh 3aJaBaTh UM HadaJibHbIC
3HaueHus npu ux omnpeaeneHuu. dopma ompeneneHUs HayalbHBIX 3HAUYCHUH
IPOUJUTIOCTPUPOBAaHA HA IPUMEDPE:

unsigned int year = 1999;

unsigned int year ( 1999);

[Tocnennee onpeneneHue ¢ MHUIMAIA3AUEN Pa3pEIIEHO TOJIbKO B (DYHKIIUSX.

JlommycTumel crieayroniie GopMbl 0ObsIBICHUS UMEHOBAHHBIX KOHCTAHT:

1) KOHCTaHTHI B OOBSIBICHUH MIEPEUUCIIAEMOTO THIIA;
2) ¢ nmoMoInpko creludukaropa const :

CONSt uma_muna umsa_KOHCMAHMbL = 3HAUEHUE
npumep: const long M = 99999999;

3) ompeneneHne KOHCTAHTHI B TipenpoiieccopHoit aupekture define
npumep: #define uma_xoncmanmot 3nauenue _Koncmanmol



25

1.3. O0beKTHI NIPOrpaMMbI M X ATPUOYTHI

Ilepemennaa - 310 UMEHOBaHHas 00JacTh nmamMATU. MIMs mepeMeHHOl — 3To
CChUIKA HA HEKOTOpylo obOnacte mnamsaTu. llepemeHHass - 4YacTHBIM ciyuai
J1€8000NYCIMUMO20 BbIPANCEHUSL.

Honamus 1e6000nycmumvlx u RPAGOOONYCHIUMBIX GbIPANCEHUL

Jlesooonycmumoe e@vipadicenue — ITO KOHCTPYKIMS JJig oOpalieHus K
HEKOTOPOMY VYYacTKy IaMsTH, KyJa MOXKHO TnomectuTh 3HaueHnue (lvalue, |-
3HaueHue).

[lonsitue 1e6000NyCcMUMO20 BblpadCeHUsi BKIIOYAET BCE BO3MOXKHBIE (OPMBI
oOpalieHusi K HEKOTOPOMY YYaCTKy MaMSTH C LEJIbI0 U3MEHEHUSI €ro COJIEPKUMOTrO.
Ha3Banue cdopMupoBaioch MO NPUYUHE, UYTO JI€B00ONYCMUMbBIE GbIPANCEHUS
pacroJiararoTcs ciieBa B orepaTope NpucBauBaHUs.

[Ipumepsl 1e6000nycmuMbLx 8bIPaAHCEHUL:

1) ¥MeHa CKaJIIPHBIX NIEPEMEHHBIX;
2) MMeHa DIIEMEHTOB MacCUBOB;
3) mMeHa ykazarteieu;
4) ccouiku Ha lvalue (cunonumsr lvalue);
5) uMeHa DIIEMEHTOB CTPYKTYPUPOBAHHBIX JAHHBIX:
UMA CIMPYKMYPbL . UM IJIeMEHmMa;
yKazamenb HA CMPYKMYPY -> UM ITIeMEHMa JjleMeHma;
6) BBIpakeHUsI ¢ oniepanueit '*' - pa3pIMCHOBAHHUS YKa3aTells:
inti, *p =&i; *p=7;
3/1ech OOBABISETCS NEpEeMEHHas M YKas3aTellb Ha 3Ty IEPEMEHHYIO, a 3aTeM C
MOMOIIIBIO OTIEpAIliU Pa3bIMEHOBAHUS yKa3aTeNsl OCYIIECTBIISETCS JAOCTYI K SUYCHKe
MaMsITH IEPEMEHHOM.
7) BBI30BBI (DYHKIIHIA, BO3BPAIIIAIONINX CCHUIKH HA 00BEKThI IPOTPAMMBI.

BripakeHusi, KOTOpble MOTYT pacrojaraThCsi B TMPaBOMl YacTW oOmeparopa
MPUCBaNBaHUs, HA3BIBAIOTCS NPABOOONYCMUMBIMY BBIPAKCHUSIMHU.

[Ipumepsl npasodonycmumvlx 8blpadcenui:

1) moboe apupmMeTHIECKOE, IOTUIECKOE BRIPAKCHHUE;
2) UMs KOHCTAHTHI,

3) ums pyHKIUY (yKa3aTellb KOHCTAHTA);

4) umMs MaccuBa (ykasaTeiab KOHCTAHTa),

5) BBI30B (YHKITMH, HE BO3BPAILAIONICH CCHUIKH.

B nmanbHeliem paccMoTpenuu, B kadectBe lvalue Oymer paccmarpuBarhes
NepeMeHHask Kak 00bEKT MPOrpaMMbl.

Kpome TUTOB /17151 IEpEMEHHBIX SIBHO UJIM 110 YMOJIYAHUIO ONPEAEISIOTCA:

e KJIacC MaMATH (3a/1aeT pa3MenieHne 00beKTa);

e 00J1aCcTh JEHCTBUSA, CBSI3aHHOTO C OOBEKTOM UAEHTU(UKATOpa (MMEHH);

e BUIUMOCTH OOBEKTA;

e TIPOAODKUTEIHHOCTH CYIIECTBOBAHHS O0BEKTA;

e THUIl KOMIIOHOBKH (CBSI3bIBAHU).
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Bce mepeuncnennpie aTpuOyThl (CBOMCTBA) B3aMMOCBSI3aHBI M JIOJDKHBI OBITH
00 SBHO yKa3aHbI, THOO OHU BEIOMPAIOTCS TI0O KOHTEKCTY HESIBHO TP OTPEICTICHUN
nepeMeHHoi. PaccMoTpuM ux nozipooOHee.

Tun xax yxe yKa3bIBaJOCh BBIIIE, OTIPEIACIISAET pa3Mep MaMsATH BBIJCISIEMOTO
JUIsl 3HaYeHUs OO0BEKTa, MpaBUja HWHTEPHPETAHUHU JABOUYHBIX KOJOB 3HAYCHUU
00BEKTOB.

Knacc namamu onpenenser pasMemieHHEe OO0BEKTa B MaMSITH W
IPOJOJKUTEIBHOCTD €0 CYIIECTBOBAHUS.

SIBHO 3a7aTh KIacc namamu MOXHO C TTOMOIIBIO Celn(HUKaTOpOB: auto,
register, static, extern.

Hwxe ykazanbl cieniu@uKaTopsl Kiacca namamu U COOTBETCTBYIOIIEE UM
MECTO pa3MeIleHHs 00bEeKTa:

e Auto - aBTOMAaTHYECKH BBIJIEsieMas, JIOKAJIbHASI ONepaTUBHAS NIAMATh - Ce2MeHm
cmeka (BpeMeHHas namsTh). Crenudukarop auto MoxkeT OBITh 33J]aH TOJIBKO MPHU
ONpeNeNeHNN TNEepeMEeHHOW Oroka, Hampumep B Tene (yHKuuM. JlokanmpHas
MIPOJIOJDKATEILHOCTE CYIIECTBOBAHUSA. DTUM OOBEKTaM MaMSATh BBIACIACTCS TPH
BXOJIe B OJIOK U OCBOOOXIAeTCs MpHU BBIXOJE M3 Hero. BHe Oioka mepeMeHHbIe
Kj1acca auto He CyIIEeCTBYIOT.

e register - aBroMaTWYeCKH BBIICIAEMAs MO BO3MOXKHOCTH PETHCTPOBAs MaMSTh
(pecucmpuvr npoueccopa). Cneumdukatop register amamormdyen auto, HO s
pa3MeIIeHusT TIEPEMEHHOM HMCIOJIb3yeTCs HE OlepaTHBHAS TaMATh, a PETUCTPHI
npoueccopa. Ecam peructpbl 3aHATHl JAPYTUMH TE€PEMEHHBIMHU, TIEPEMEHHbBIC
KJacca register oopadarsiBaroOTCs Kak 00BEKTHI Ki1acca auto.

e static - ctaTuyeckas IPOJOJIKUTEIBHOCTh CYIIICCTBOBAHMSI, TAMSThH BBIICISCTCS B
cecmenme 0aHHBIX, OOBEKT CYIECTBYET /10 KOHIIA MPOrpaMMbl. BHYTpeHHU# TUI
KOMITOHOBKH — OOBEKT Oy/I€T CYIIECTBOBAThH B Mpejieiax Toro (aiisia ¢ HCXOAHBIM
TEKCTOM MPOTpaMMbl, TJE€ OH OMNpeaesieH. DTOT KJIacC MaMsATH MOXKET ObITh
MIPUITHCAH KaK MEPEMEHHBIM, TaK U QYHKITHASM.

e extern - BHemHsis, rjo0anbHasi MaMATh, BBIJCISETCS B Ce2MeHme OAHHbIX.
O6wexkT knacca extern oOnamaer CTaTMYECKONM  MPOJIOHKUTEIBHOCTHIO
CYIIECTBOBAHMS M BHENITHUM THIIOM KOMIOHOBKH. OH - TJIOOQJICH, TO €CTh,
JOCTYIIEH BO BCeX (paitimax mporpaMMbl. DTOT KJIACC MOXET OBITh MPUITHCAH KaK
MIePEMEHHBIM, TaK B (PYHKITUSM.

Knacc namsmu u COOTBETCTBEHHO pa3MEIIEHUE IEPEMEHHON (B CTEKe, B
perucTpe, B IMHAMUYECKH PaCHpe/IeICHHON MaMaTH, B CETMEHTE JaHHBIX) 3aBUCUT
KaK OT CHUHTaKCHCa OMPEICNICHUs, TaK U OT Pa3MEIICHUS ONPEICTICHUS B IpOorpamMmMe.

Oonacme oOeiicmeua (0/]) uoenmugpuxamopa (umenu) - 3TO 4YaCTh
MporpamMMbl, B KOTOPOW MOXHO oOpamiarhCcs K JaHHOMY MMEHH (cdepa HercTBUsS
MMEHH B IIPOTPAMME).

Paccmotpum Bee cityuan:

1) umsa ompenencHo B Oyoke (JIokanbHbie mepemeHHbie): O - oT Toukm
ompeesieHus 10 KoHIla 0JI0Ka;
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2) dopmanbHBIC MapaMeTphl B onpeaencHnr GyHKIuU (popMaibHbIE MapaMeTphl —
ATO T€ ke JIOKalbHble nepeMmeHHble (yHkuuun): Ol mapameTpoB — OJIOK Tena
byHKIINN;

3) metku oniepatopoB: O/ MeTOK — OJI0K Tela (PYHKIINH;

4) rnobanbHbie 00beKThI: O/l TII00aTBHBIX OOBEKTOB - BCS MPOrpaMMa OT TOYKU HX
OnpeeeHHs WA OT TOYKU UX ONUCAHUS;

5) dopmanbHbie apameTpsl B mpototune ¢ynkiuu: O/ mapameTpoB - MPOTOTHUI
byHKIIH.

Oébnacmo euoumocmu (OB)

[TonsiTue 0O0JACTH BUAMMOCTH MOHAAOOMIOCH B CBSI3U C BO3MOXHOCTHIO
NOBTOPHBIX OMNpEJCICHUN UAeHTU(GUKATOPA BHYTPU BIIOKEHHBIX OJOKOB HWJIU
¢yukuuid. B 3TOM cnydae paspbIBaeTcsi CBSI3b UMEHHM C MEPEMEHHOW, TO €CTh C
YYaCTKOM NaMATH JAaHHOM NEpPEeMEHHOW, OHAa CTAaHOBUTCA '"HEBHIMMOH'" BHYTpHU
BJIO’)KEHHOTO 0JI0Ka, XOTs cepa NeHCTBUSI UMEHH COXPAHSIETCS.

OB — 53T0 yacTh MporpamMMbl, B KOTOPOl oOpallleHHe K UMEHU NEepeMEHHOU
MO3BOJIAET OOPATUTHCA K YUACTKY MaMsITH, CBA3aHHOMY C JJAHHOH MepEeMEHHOM.

OB moxeT ObITh TOJIBKO MeHbllel uiu paBHo OJl. Cnenyroias nporpamma
MPOMJUTIOCTPUPYET JaHHYIO cuTyarnwio [3]:

#include<iostream.h>

int k=0;
void main()
{int k=1;
{cout << k;
char k ='A"; cout << k;
cout << ::k; cout <<k ;}
cout << k;}

Pesynbrat BeinmonHenus nporpammel: 1A0AL

OOmbsBiacHA TioOaNbHAs mepeMeHHas INt K. 3areM B riaBHON (QyHKIUH
omnpenensieTcss JOKaldbHas IEepeMEHHas C TeM >K€ HMMEHEM W TOro K€ THIIa.
['mobanbHast nepeMeHHasi CTaHOBUTCS "HeBUAMMON" B Tene pyHkuuu. OOpamaTtses K
"HeBUIUMON" BHYTpH (PYHKIHMH NEPEMEHHONW MOKHO, UCIIOJIb3Ys OMEPaLUI0 JTOCTYIa
K BHEIIHEMY O0BEKTY ::K.

B rnaBHO# QyHKUMM ompenesieH BHYTPEHHHU OJIOK, B KOTOPOM OIpe/esieHa
JIOKaJIbHAsl TIEPEeMEHHAss BHyTpeHHeEro 0Jioka ¢ Tem ke umeHem char k. Ot Touku
OTIpe/IeNIEHUs] CUMBOJIbHON TNEPEMEHHOM /10 KOHIa BHYTPEHHEro OJIoKa JIOKaJbHas
HeNoYKciIeHHas nepeMenHas Int K craHoButcs HemoctymHoid. [locie Bhixona w3
0JI0Ka BUAMMOCTb (JOCTYITHOCTB) TaHHOM MepEeMEHHON BOCCTaHABIUBACTCSI.

Ilpooonsicumenvrnocme cyuiecmeoeanus

[Ipo1OKUTENEHOCTh CYHIECTBOBAHUS - 3TO NEPHUOJ, B TEUEHHE KOTOPOTO
uAeHTU(UKATOpPaM B IPOTPaMMe COOTBETCTBYIOT KOHKPETHBIE OOBEKTHI B MTAMSITH.

OnpeneneHbl TpU BHUAA MPOJOJDKUTEIBHOCTH: CHAMUYecKas, J10KAAbHAA U
ouHamuyecKas.
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OObeKTaM CcO cmamuueckoi npPOOOHCUMETbHOCbIO CYULeCME808AHUA
naMsTh BBIAENSETCS B Hayalle BBITIOJHEHHs] MPOTpaMMbl U COXpaHSETCS A0 KOHIA
MIPOrPaMMBI.

Cratuueckyro MpoA0IKUTEIbHOCTh UMEIOT BCe (PYHKITMU U (pailibl.

Bce rnoGanpHble mnepeMeHHbIe (T.e. OOBSBJICHHbIE BHE BcCeX (YHKIIU)
00J1a1a0T CTATUYECKOM MPOIOIKUTEIHOCTIO CYIIIECTBOBAHUS.

JlokanpHble mepeMeHHbIE (OOBSIBICHHBIE B (YHKIUAX), CO CEeNU(PUKATOPOM
Static Tax)kKe UMEIOT CTaTHYECKYIO MPOJOJDKUTENBHOCTh. CTaTndeckasi mepeMeHHas,
JIOKaJIM30BaHHas B (QYHKIMHU, HE TEPAET CBOETO 3HAUYEHUS IPU OTPabOTKE QYyHKIUU.
WNuunmanu3upyercs craTudyeckas IepeMeHHasi TOJIbKO IpY MEePBOM BbI30BE (DYHKIIUH,
IIPY BTOPOM BBI30BE U MOCJIETYIOMIKUX BBI30BaX — 3HAUEHUEM HTON MEPEMEHHO OyneT
TO, YTO COXPAHUIIOCH B TAMSTH MPHU MPEIBITYIIEM BBI30BE.

['mobGasibHbIE U CTaTUYECKHE TIEPEMEHHBIE IO YMOIYAHUIO WHULIUATTU3UPYIOTCS
HYJISIMU.

Ecnu B pyHKIIMM HMeeTCs onrcaHue IepeMeHHON co cienudukaTopom extern,
3TO O3HAYAET, YTO 3Ta MEpEeMEHHas IiolaibHas U €€ ONpeleiIeHHe AaHO B APYroM
MecTe BHE (yHKUMU. Takas mepeMeHHas UMEET CTaTUYECKYIO MPOJOJIKUTEIbHOCTD
CYLIECTBOBAHMS.

Jloxanvnoii NPOOOIIHCUMETTLHOCIBIO cyuiecmeosanus o0sagaror
aBTOMATHYEeCKUE (JIOKAJIbHBIC) TMEpEeMEHHbIE, OOBbsSBICHHbIE B Ojoke. Takue
MEPEMEHHBIE CO3/1al0TCA MPU KaKJIOM BXOJAE€ B OJIOK, T/I€ OHH OIpEAeTeHBl U
YHHUTOKAIOTCSA npu BBIXO/JIC. JlokanbHbIe epEeMEHHBIE JIOTKHBI
MHUIMAIA3UPOBATECSI  TOJNBKO SBHO, HWHA4e MX HAYaIbHBIE 3HAYEHUS HE
npeackazyeMbl. O0sacTh JEHCTBUS JIOKAIbHOTO 00bekTa — Oyok. Crneuumduxatop
KJjacca auto Bcerza U30bITOYEH, TaK KaK 3TOT KJIACC M0 YMOJYAHUIO PUITHUCHIBACTCS
BCEM 00BEKTaM, OIMPEIeICHHBIM B OJIOKE.

OOBEKTBl C  OUHAMUYECKOU  NPOOOANCUMETLHOCHb — CYULECBOBAHUA
CO3/1al0TCSI M YHUYTOXAIOTCSI C MOMOUIbIO OMNEPATOPOB B IMPOLIECCE BBIOIHEHMUS
IpOrpaMMBI I10 JKEJaHUI0 IporpaMMmucTa. [1aMsaTh TakuM epeMeHHbBIM BbIIETSETCS B
00JIaCTH TMHAMHYECKH PacIIpeeIsieMOi MaMsITH, Ha3bIBAeMOU Ky4eil.

Jlns co3nanus 00beKTa UCTIONB3YIOTCs oneparus New win Gyrkimu malloc()
u calloc(), a nis yauuToxeHus - onepanus delete wim Gpynxuus free ().

Onepauusi: NeW uma_muna WIA Hew UMA_MUNA UHUYUATUZAMOD
BBIJIETISICT U JIeJIaeT JOCTYIHBIM Y4acTOK HaMSATH A O0OBbEKTa JaHHOIO THUIA U B
BBIJICJICHHBIN yYaCTOK 3aHOCHUT 3HAYEHHE MHUIMAIN3AaTOPA, YTO HE 0053aTEIbHO.
Omnepanyst Bo3BpaIaeT aapec MmepBoro OaiTa BBIACIEHHOTO y4acTKa, WU HYJIEBOE
3HaueHHWe B CiIydae Heyaauu. Eciiu Hajo ompenenuTh TUHAMHUYECKYIO0 TIEPEMEHHYIO
tuna int, ciaenyer oOBIBUTH yKa3arenb Ha INt 1 eMy NPUCBOUTH PE3yJIbTAT ONEPaIUH
new, Harpumep:  INt*r = new (15);

B manpHeiimeM q1ocTyn K BBIJCICHHOMY YYacTKy MaMATH 00eCTIeunBaeTCs
BBIPAKEHUEM *T.
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[TpoaomKUTENBHOCTh CYIIECTBOBAHUS BBIJIEICHHOTO Y4YacTKa — OT TOYKHU
CO37]aHus JJO KOHIIAa MPOrpaMMbl UJIU A0 SBHOTO OCBOOOXKIECHMS MaMsITH ONepaluen
deleter;

Tun komnonoexu

Ecnim mporpamMmma cOCTOMT W3 HECKOJNBKHX (DAWJIOB, KaXJAOMy WMEHH,
HCIIOJIb3yEeMOMY B HECKOJBKHX (haiiaXx, MOKET COOTBETCTBOBATH:

1) oauH 00BEKT, OOIIMIA I Bcex (ailiioB, I

2) ojuH ¥ 0oJiee 00BEKTOB B KXKIOM (haiiie.

@ainpl NpOrpaMmMbl MOTYT TPAHCIMPOBATHCS OTAEIBHO, W B OTOM ClIydae
BO3HHMKAeT TMpoOjieMa YCTAHOBJCHHUS CBSI3M MEXIy OIHUM W TEeM IKe
UIECHTU(UKATOPOM U EIMHCTBEHHBIM OOBEKTOM, KOTOPOMY OH COOTBETCTBYET.
Takum 00BEKTaM KOMITOHOBIIIUK OOCCIICUMBACT GHEUIHee CBA3bléAHUE TIPU
00BEIMHEHUH OT/ICTBHBIX MOAYJIEH TPOrpaMmbl (TIEPBBIM ClTy4aii).

st 0OBEeKTOB, JOKAJIM30BAaHHBIX B (Qaiiax, HCHOJIb3YETCS 6HympeHHee
ceéa3vleanue (BTOpOH ciiydaii);

Tun KOMIOHOBKY KOMIUJISITOP YCTAHABIMBAET IO KOHTEKCTY.

Onpeoenenusn u onucanus 00veKmMoe nPozpammel.

Bce omnmcannbie Bblmie atpuOyThl (Thm, kinacc namartu, Ol u Tak panee)
MPUIUCHIBAIOTCA OOBEKTY NpPU €ro omnpeneaeHud (OOBABICHHH) WM MPU  €ro
OTNMCAHUHU, & TAKKE KOHTEKCTOM OMPEICIICHUS U OTHCAHUS.

B uem pa3zHulia Mex1y onpeeIeHueM WM ONUCAHUEM.

[Ipu onpeoenenuu (definition) nnu 0o6vasIeHuu 00HEKTA €My JACTCSI UMS U
yCTaHABJIMBAIOTCS aTpUOYThl OOBEKTA, B COOTBETCTBHUM C KOTOPBHIMU BBIIEIISETCS
HY>KHBI 00bEM MaMsTH W ompenensercs (GopMar BHYTPEHHETrO MpeJCTaBICHUS
oObekTa. [Ipu onpedenenuu npoucxonuT CBA3BIBAHUE UMEHU OOBEKTA C YUACTKOM
namMatd. Omnpedenenue BHITIONHICT WHUIMATIM3AUIO O0BeKTa. OnpedeneHue
00BEKTa MOXKET OBITh TOJBKO OJHO B IIPOTrpaMMe.

Onucanue v Oeknapauyus (declaration) maer 3HaTh KOMIWIATOPY, YTO
OOBEKT OmpeaeseH M HAaOMHHAeT CBOMCTBA 00BEKTa (B OCHOBHOM KOMIIUJISITOP
MHTEPECYIOT THIIbI).

OObIYHO, oOnucanue - STO TMPEACTABICHUE B KOHKPETHOM (QYHKIMH YxKe
OOBSBIICHHOTO T/e—TO 00BeKTa. Onucanuii 00bEKTa MOXKET OBITh HECKOJIbKO B
porpaMme.

Hepenko omnucanue u ompeaesieHUE IO BHENIHEMY BHUAY coBMajgamT. He
COBINAAAIOT OHU B CIAEAYIOIIMX CIyYasx:

1 )onucanue — mpoOTOTUTT (PYHKITUH;

2)omnrcaHue CoAepKUT cnerupuraTop extern;
3)onuchIBaeTCs KJIACC WIM CTPYKTYPHBIH THII,
4)onuchIBaeTCS CTATUYECKUM KOMIIOHEHT KJjlacca;
5)omnuckiBaeTcs UMs THIIA ¢ TOMOIIIbO typedef.

Onpeoenenun (00vagieHue) nEPeMEeHHbIX 33JAaHHOTO TUINA  HUMEET
cieaywomui hopmar:

S M mun umsal unuy.l, umsa2 unuu.2, ...,
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rie S - cienudukarop Kiracca nmamsaTa auto , static , extern , register,

m —moaudukaTop const uiu volatile:

CONSt - yKa3bIBaeT Ha TTOCTOSTHCTBO OOBEKTA;

valatile — yxa3piBaeT Ha HI3MEHUYHMBOCTh 00BEKTA 0€3 HETIOCPEACTBEHHOTO OOpaIeHUs
K HEMY.

CUHTaKCHC UHUWUAAU3AWUU TICPEMEHHOW, ONPEACISIONINIA Ha dTare KOMITAJISIIIHA
HavaJIbHOE 3HAYCHHE IEPEMEHHOM:

UMA = UHUYUATIUZUPYIOUee GbIPAIICEeHUE;

u6o:

umsa (UHUYuau3upyrouee vlparcenue) — IPUMEHSETCS TOJIBKO B (DYHKITHSIX.

1.4. Beipa:xeHus1 M peo0pa30BaHUA TUIIOB

BreilpaxkeHne — 5TO MpPaBWUIO TOJYYEHHUS HOBOIO 3HA4Y€HUsA. BbIpaxeHus
(opMuUpyIOTCS U3 ONEPaHOB, ONEpalluil U KPYIbIX cKoOOK. [lopsinok nmpuMmeHeHus
ornepauuid K ornepaHiaM OIMpeAeIeTCs paHraMH ONepaldidi ¥ UX aCCOUMATUBHOCTHIO.
Kpyribie ckoOkM, Kak U B MaTreMaTUYECKHX BBIPAXKECHHSX, MO3BOJSIOT H3MEHUTH
MOPSIIOK BBITTOJIHEHUSI OTIEpaLlUi.

[Ipu BBINOJHEHUU ONEpaluii HY’)KHO YYUTHIBATh OCOOEHHOCTH MPEACTaBICHUS
B MpOrpaMMe€ JaHHBIX Pa3HbIX THIIOB, SBISIIOUIMXCS ONEpaHAaMu BbIpakeHU. B
CBA3U C 3THM pPAacCMOTPUM MPeoOpa3oBaHUE U NPUBEACHHE THUIIOB, JOIYCTUMBIE B
C++.

AHenoe npugedernue muna

CuHTaKcuC PyHKIMOHAIBHOTO MPUBE/ICHUS TUIIA:

type(sviparcenue)

[Tpumepsr: int(**"), float (5/3), char(65).

OYHKIIMOHAIBHOE MPE0OpPa30BAHUE THUIIA HE MOXKET MPUMEHSTHCS ISl TUIIOB,
HE UMEIOIIMX NPOCTOro uMeHu. Hanpumep, KOHCTpYKIUU:

unsigned long (15/7) unu char*(0777)

BBI30BYT OLUIMOKY NMPY KOMITHJISLIUU.

Kpome ¢dyHKIMOHanbsHOrO mpeoOpa3oBaHUs THIA MOXKET HCIOJIb30BATh
KAaHOHUYECKYIO OTEpalnio MpUBEIEHU K TpeOyemomy Tumy. JJis ee npeacTaBieHUs
000O3HAaUEHHE THUIA 3aKIKOYaeTcss B Kpyrible ckoOku. Takas omepaunuss MOKET
MIPUMEHSATHCS U JIJIs TUTIOB, UMEIOIIUX CII0KHOE 0003HaueHue. JlomycTuMa 3amucu:
(unsigned long )15/7 uau (char*) 0777

Jpyryto BO3MOXHOCTh SIBHOTO IIPe0Opa3OBaHUs THUIIOB CO  CJIOXHBIM
0003HaYCHHEM JIaeT BBEJACHHE COOCTBEHHBIX 0003HaueHH# ¢ momoiikio typedef:

typedef unsigned long ul; ul(15/7);

typedef char* pchar; pchar(0777);

B nocneanux Bepeusax s3pika C++ [S] BBEIEHBI €11I€ YETHIPE ONEPALN IBHOTO
npeoOpa3zoBaHus TUIA, UMEIOIIKX Clenyouui hopmar:

Ha3eanue_ Cast <yeneeoit mun> onepano
dynamic_cast - omepaiusi IpuBeICHHUS TUIA C MPOBEPKOM TOMYyCTUMOCTH HA JTaIre
BBITIOJTHEHUS IPOTPAMMBI;
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static_cast — omeparus npuBeIEHUS THIIOB C TIPOBEPKOI JTOMYCTUMOCTH PUBEICHUS

BO BpeMsl KOMIIWJISILIUY;

reinterpret_cast — omepamusi npuBeneHUs] TUNIOB 0€3 MPOBEPKU JOMTYCTHMOCTH

[PUBEJICHUS;

const_cast — omepanus MpPUBEACHUS THUIIOB, KOTOpas aHHYJIUPYET JAEUCTBHE

MoaudukaTopa Const.

[IpuBeeHHBIM BBIIIIE TPUMEPAM COOTBETCTBYIOT CJICIYIOIINE BBIPAKCHHUS:
static_cast <unsigned long>(15/2); u static_ cast <char*>(0777);

[Ipu mnpeoOpa3oBaHMM THUIIOB CYIIECTBYIOT HEKOTOpble orpaHuueHus. Ho
OpeXae YeM OCTAaHOBUTBHCS Ha HMX, PAaCCMOTPHUM CTaHIApTHbIE NPeoOpa3oBaHMs
THUIIOB, BBIMOJIHAEMBIE IO YMOJTYAHHUIO.

Cmanoapmmusie npeoodpazosanus munos

[Ipu BbIYMCIEHUM BBIPAKEHUI Oomnepaluu TpeOyIOT, YTOObI OMepaHibl UMEIN
COOTBETCTBYIOILIMI THUII, a €CJIM TPEOOBAHUSI HE BBIIIOJIHEHBI, IPOU3BOAUTCS HESIBHOE
IpUBEJICHUE TUIIA.

HesiBHOe mpuBeneHHE TUIIOB MPOUCXOAUT NPU WHUIUMAIMA3AINH, KOTJA THII
MHUITHAIA3UPYIOMIETO BBHIPAKEHUS MPUBOANUTCS K THITY omnpeneisiemoro oosekra. To
e OTHOCUTCS KO BceM (popmam omepanuyd TpHUCBaWBaHMS, MPOUCXOIUT HESIBHOE
npeoOpa3oBaHKe TUMA BBIPAKEHHUS K THITY JIEBOTO 00beKTa. PeaqhbHO THUIIBI MOTYT
peoOpa3oBBIBATECS OJMH B APYrod MHOTMMH criocobamu. PaccMoTpuT Ha maHHOM
JTare JUIIb HEKOTOphIe U3 HUX. [[peobpazoBanus TUIOB, BHIMOIHIEMbIE HESIBHO:

e TpeoOpa3oBaHUs B JIOTHUCSCKHE 3HAYCHUS: B 3HauUeHHs Tuna bool mpeobpasyrorcs
000O0IIeHHBIE IIeJIble YHcia (BKJIOYash M CHUMBOJIBI), BELICCTBEHHbIE 4HCIA U
yKa3arenu; HeHyJIeBbIe 3HaYeHUs peodpasyroTces B true, a Hynessie - B false;

e TmpecoOpa3oBaHME yKaszaTeleil: Jro0oW  yKazaTelb MOXET OBITb HESIBHO
npeoOpa3zoBan B VOid™*; 3nauenue 0 mpeoOpaszyeTcs B Jr000H yKa3aTeIbHbIH THII,
HEKOHCTAHTHBIN yKa3aTesb MpeoOpa3zyeTcsl B KOHCTAHTHBIN yKa3aTesb TOTrO XKe
THUIIA.

e TpeoOpazoBaHUE OMEPAHIOB B apU(PMETHUESCKUX BHIPAKCHHSIX.

Ilocnennee mpeoOpa3zoBanue paccMoTpuM mnoapoOHee. ITpu nmpeodbpasoBaHumM
HY)KHO pasinuyaTh NpeoOpa3oBaHus, HM3MEHSIONINE BHYTPEHHEE TpeCTaBICHUE
JaHHBIX W TPeoOpa3oBaHUs, W3MEHSIONIME TOJIBKO WHTEPIPETALNI0O BHYTPEHHETO
npencrasicHus. Hampumep, mpu npeoOpazoBanuu unsigned int B int uaMensercs
TOJILKO MHTEPIpETAIMS BHYTPEHHETO npencTasienus. [Ipu npeodbpazosanuu double
B INt U3MEHsETCS KaK JUIMHA y4acTKa MaMsTH JJIsl BHYTPEHHETO TPE/ICTABICHHS, TaK
u crnoco0 koaupoBku. Ilpu TakoMm mpeoOpazoBaHUM BO3MOXKEH BBIXOJ 32 JUANa30H
JOMYCTHMBIX 3HaYeHUH THIa INt , moTeps 3HAYMMOCTH, TOYHOCTH W TaK Jaliee.
MMenHo mosTOMY B IporpaMMax pPEKOMEHIYETCS C OCTOPOKHOCTBIO MPUMEHSTh
npeoOpa30BaHUs TUTIOB.

B apudmermueckux = BBIp@XEHHSX  MPOUCXOJUT  aBTOMATHYECKOE
npeoOpa3oBaHUe TUNA ONEPaHIOB K OO0IIEeMy THUIy — HauOoJjiee BBICOKOMY THILY
COTJIacHO mepapxuu TUMOB. [IpeoOpazoBanue MPOUCXOIUT IO CXeMe, H300paKEHHOU
Ha puc.3 [4]:



32

long double

f

doubl «— float

T
un?igned long int

long «— int «——— char

T

unsignedint « unsignedshot unsigned char

Puc.3. Cxema nocnienoBaTenbHbIX TPeoOpa3oBaHU TUIIOB ONEPaHIOB

Ilpeoopa3osanus, zapanmupyrowjue cOXpaneHue 3Ha umMoCcmu.

Ucnons3ys B mporpamme apudMeTUYECKUE BBIPAKEHHUS, CIEIYET YYUTHIBATH,
YTO HEKOTOPBIE U3 HUX MPUBOJAT K MOTEPSIM UHPOPMALIUK ¥ U3MEHEHHUIO YHCIOBOTO
3HaueHus. Ha puc.4 B cOOTBETCTBUU CO CTaHAAPTOM si3bika C++ [2] mpeacTaBieHbl
CTpeliouKaMu TpeoOpa3oBaHus, TapaHTUPYIOIIUE COXPAHEHHE TOYHOCTH W
HEU3MEHHOCTh YMCJIOBOIO 3HAUYCHUS.

char unsigned char
v v

shot float unsigned shot
¥ v v |
int double unsigned int
v v v

long long double unsigned long

Puc.4. TlocnegoBatenbHOCTH TPe0Opa30BaHU TUIIOB, TAPAaHTUPYIOIINE COXPAHEHNE
3HAYUMOCTH
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Jlekusa 2

1.5. Oneparopsi a3bika C++

Onepamopbl - 3TO KOHCTPYKIIUU SI3bIKA, OMPENEISAIONNe ACUCTBUS U JIOTHUKY
BBITIOJIHEHUS ISUCTBUI B ITpOorpamMmMe.

[To xapakTepy AeMCTBUI pa3iMyarOT JBa TUIA OMEPATOPOB: OMEPATOPHI
npeoOpa3zoBaHus JaHHBIX U ONEPATOPHI OPraHU3aluK 00PaOOTKH JTaHHBIX.

IlepBasg rpymma — 3TO TMOCJIEAOBATEIBHO BBIIOJIHAEMBIE ONEPATOPHI.
PaccmoTtpum ux.

Ilocneoosamenvho évinonaemole Onepamopsl - IMO:
e OIEPATOPBI IPUCBANBAHMUS;

e OIEPaTOPBI BBOJIA U BHIBOJIA IAHHBIX;

e OIEpaTOphI BEI30BA (PYHKIIHIA;

e OMEPATOPBI-BBHIPAKEHUSI.
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Bce oHM SABIAIOTCS TUMUYHBIMU OIEpaToOpaMH MpeoOpa3oBaHMs JAaHHBIX, U
MMEHHO JTH OIEpaTopbl HUCHOJB3YIOTCS TPU MPOrPaMMUPOBAHUU JTUHEHHBIX
MPOLIECCOB BHIYMCIICHUM.

Kaxnpiit omepatop s3pika C++ 3akaHumBaetcs pasnaenurtenem ';'. Jloboe
BBIp@XKEHHE, IOCIE KOTOPOrO CTOMT ';', BOCIPUHUMAETCS KOMIWIATOPOM Kak
orepaTop (He cuuTas BBIPAKCHUH, BXOASIINX B 3ar0JI0BOK orepartopa for).

Onepamop npuceausanus SBISICTCA TAKXKE ONEPATOPOM BBIPAKEHHUS, TaK KaK
omepatop GopMUPYETCS W3 BBIPAKCHHS MPUCBAMBaHUSA, B KOHIIE KOTOPOIO
IMoCTaBJieHa "TOUKOM C 3amsaToi".

Omepatop MpoCTOro NPUCBAaMBAHUS Ivalue = gvipasricenue ;
OmepaTop cOCTaBHOTO MPUCBAWBAHMSL: Ivalue on= gvipascenue ;
[Mpumepsr: X*=1i; I=X-4%i;

Onepamop — gviparicenue — 61306 PYHKYUU, He 6036pauialOuiell HUKAKO20
3HaAueHus.

®dopmMa oneparopa: uma pyukyuu (CnUCoK pakmuueckux napamempos);

[Ipumep pparmMeHnTa mporpamMmbi:

void main ()
{ void cd (char); Il npomomun ¢hynxuuu
cd ("*"); } Il onepamop — evipasicenue, év1306 pynkuuu

Onepamopul — gvipasicenue — UHKpeMmenm unu oexkpemenm |-3nauenusn:

®opMEbI O1IepaTopoB, C y4eTOM NMPEPUKCHBIX U MOCTPUKCHBIX (HOpM omepariuii
MHKPEMEHTAa U IEKPEMEHTa!

++(lvalue); (Ivalue)++;

- -(lvalue); (Ivalue)- -;

[Tpumep: i++; - Bo3pacTaHue 3HAYCHHS TIEPEMEHHOH | HA CTUHMUILY.

Onepamopul 6600a - 6b1600a OGHHBLIX MAKMCE ABNAIOMCA Onepamopamu —
8bIPAICEHUAMU.

Ornepatopsl UCHOJIB3YIOT HEMOCPEACTBEHHO BXOJIHBIE U BBIXOJHBIC MOTOKHU U3
OMOJIMOTEKN MOTOKOBBIX KJIACCOB, OMHCAHUSI KOTOPHIX HAXOMSTCS B 3ar0JIOBOYHOM
daitne iostream.h.

[IpenporieccopHast TMPEKTHUBA: #include <iostream.h>
MOAKIIIOYAeT K Mporpamme OHOJIMOTEKY BBOJIa/BBIBO/IA, MOCTPOCHHYIO HAa OCHOBE
MeXaHu3Ma KiaccoB. BBoJ/BbIBOA BepXxHEro ypoBHs B C++ MOCTpOEH Ha OCHOBE
MIOTOKOB, C KOTOPBIMH MPOTrpamMMa MPU UCIIOJTHEHUHN OOMEHUBAETCS JaHHBIMU.

[ToTok cremyeT mOHMMATh KakK MOCJIEIOBATEILHOCTh OOMEHHUBAEMBIX OAlTOB
MEXIy ONEPAaTHBHOM MaMAThI0O W BHEIMIHUMH YycTpoWcTBamu ((aitn Ha gucke,
NPUHTEp, KIABUATypa, MAWCIUICH, CTpUMEpP W T.I.), WIH MEXAY pPa3InYHbIMU
y4acTKaMu ONEPaTUBHOMN MaMSITH.

CiN — WMs CTaHJAPTHOTO BXOJHOTO IMOTOKA IO YMOJIYAHHIO, CBSI3aHHOTO C
KJIaBUATypou; COUt — uMs CTaHAQPTHOTO BBIXOJIHOIO MOTOKA MO YMOJTYaHUIO,
CBSI3aHHOTO C SKPaHOM JUCILIES;

>> - onepalys U3BJIeYEHNE JAHHBIX U3 TOTOKA UJIM OTepallus BBOJIA;
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<<- oncpanuria BCTaBKHU JaHHBIX B IIOTOK WJIW OIICPAlHA BbIBOAA,

OHCpaIII/II/I BO3BpalarOT CCbIJIKM Ha COOTBETCTBYIOIIUC ITOTOKH, TO €CTb
(1)aKTI/I‘-ICCKI/I CaMH IIOTOKH.

OnepauHH HU3BJICUCHHUA JAaHHBIX K3 IIOTOKA M BCTABKHM AJAHHBIX B IIOTOK
SIBJISIIOTCSI OCHOBOM AJIs1 OIICPaTOpPOB BBOJIA-BbIBOJIA JJAHHBIX.

Dopma onepamopa 6800a (6600 danHbix ¢ HewHe2o ycmpoiicmea 8 Oll):

cin >> lvalue;

Ivalue —3T10 MMeHOBaHHBIN y4aCTOK ONEPATHBHOMN MaMsITH, 3HAYCHHUE KOTOPOTO
MOKHO HW3MEHSITh, YaCTHBIM CIIy4aii — WUMs TiepeMeHHol. B mociemneM ciydae
¢dopmar orneparopa BBOJIa TAKOB: CIN >> ums nepemeHHou ;

M3 moToka Cin u3BJieKaeTCs 3HAYCHUE M TIOMEIIACTCS B ONIEPATUBHYIO ITAMSTh,
BBIJICJICHHYIO MO/ IEPEMEHHYIO.

Buayrpy OBM naHHbIE XpaHATCS B BHUAE JBOUYHBIX KOJOB, KOTOPBIE
perIaMeHTHpPOBAHBl ISl KaXKAOTO THIMA JaHHBIX. [Ipy BBOAE BBINMOIHSIETCA
npeoOpa3oBaHrE CHMBOJIOB BH3YaJIbHOTO TPEICTABICHUS JaHHBIX M3 MOTOKAa B
JBOMYHBIE KOJbI BHYTPEHHETO IMPEACTaBICHUS MTAHHBIX, MPU STOM MPOUCXOIUT
aBTOMATUYECKOE PACIIO3HABAHHUE TUTIOB BBOJMMBIX JAHHBIX.

Dopma onepamopa 6vi600a (661600 dannwix uz Ol Ha enewHee ycmpolicmeo):

COUt<< gwiparicenue ;

N3 onepatuBHON MaMATH W3BJIEKAETCS 3HAYCHUE BBIPAKEHUS U MOMEIIACTCS B
BBIXOJIHOW mOTOK COUt. IIpu 3TOM mpoucxoauT mpeoOpa3oBaHUE JBOMYHBIX KOJIOB
TUMHU3UPOBAHHOTO 3HAYEHUSI BBIPAKEHUS B  IOCIEAOBATEIBHOCTh CHMBOJIOB,
M300paKaIOIINX 3HAYEHHWE Ha BHEHIHEM ycTpoiicTBe. MHTepnperais BHIBOAUMOIO
3HAYEHHUS MPOU3BOJUTCS aBTOMATHYECKHU.

K 3T0i1 rpynine onepatopoB OTHECEM HycHI0 Onepamop, COCMAgHOU U OJ10K.

Ilycmoit onepamop TpenCTaBISIETCS CUMBOJIOM 'TOYKOW C 3aIsITON'", mepen
KOTOPBIM HET HHUKAaKoro BbIpaxkeHus. [lycToili omepaTtop He mpeaycMaTpuBaeT
HUKaKuX JercTBuil. Mcmosib3yeTcs: TaM, IJie CHHTAKCUC Si3bIKa TPeOyeT MPUCYTCTBUS
oriepaTopa, a o CMbICITY TPOTPpaMMbl HUKAKHUE CUCTBUS HE TOJKHBI BBITIOJHSITHCSL.

Cocmaenoii onepamop - 3T0 NOCIEAOBATEIILHOCTh OMEPATOPOB, 3aKIOYEHHAs
B (hUTypHBIE CKOOKH.

bnox - omnpeneneHus, ONMCaHUS M IOCJIENOBAaTEIbHOCTh OIEPATOPOB,
3aKJIIOYEHHBIE B PUTYPHBIE CKOOKHU.

CuHTakcu4eckn W OJIOK, U COCTABHOW OIEpaTop SBIISIIOTCA €IUHUYHBIMHU
omnepatopamu. BHyTpr HHUX TOCiie KaXXJ0ro oreparopa CTaBATCS "TOUKHU C 3amsaTon’,
HO TTOCJIE UX 3aKPBIBAIOIICH PUTYPHOU CKOOKM CUMBOJI ';' HE CTAaBUTCA.

Onucanus U omnpeneieHus: 00bEKTOB MPOTPAMMBI, MOCIE KOTOPBIX CTOWT ;'
TaK>X€ CUMTAIOTCS ONEePaTOPaMHu.

[Tepen m0OBIM OIEpaTOPOM MOXKET CTOATh MemKa (BKIOYas W IYCTOMN
omeparop, OINUCAaHUA U omnpeneneHus). Memku — 3TO HACHTUPHUKATOPSI,
JIOKaJIU30BaHHbIE B Tesle (QYHKIIHMH.
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NHorna ymoOHO MOCTaBUTh METKY MEpea MyCThIM OTEPATOPOM B KOHIIE
byHKIMH.

K onepamopam ynpagnenun pabomoit npozpammsl OTHOCSITCS OIIEPATOPbI
BbIOOPA, IIMKJIBI, OTIEPATOPHI TIEpEIayl YIIPABICHUS.

Onepamopul 6b100pa - peaIn3yroT B IPOrpaMMe alrOpUTMHUYECKUE CXEMBI
BeTBJIeHUA. U B iepByI0 ouepeab K HUM OTHOCUTCS YCIIOBHBIHN OIepaTop.

Ycnoenwlii onepamop, peanv3yronil anrOpUTMUYECKYIO CXEMY pa3BUIIKA,
UMeEeT CIeAyIoNyIo hopmy:

If (6vipasicenue) onepamop 1 else onepamop 2,

B KAueCTBE @bIPAXMCEHUA MOXKET ObITh JI000E€ CKaISIPHOE BBIPAXKEHUE, KOTOPOE
ABTOMATUYECKU MPUBOJUTCA K JIOTUYECKOMY THUITY; KaXKIblii U3 onepamopos (1 unu
2) — 3TO 10 CUHTAKCHUCY OJIMH OIepaTop MPOCTON UM COCTABHOM.

Ecnu ewipasicenue McTUHHO (TO €CTh €ro 3HAYEHUE HE PaBHO HYJIO), TO
BBITIOJIHACTCSI onepamop 1(nipsiMas BETBb alrOPUTMa), B MPOTHBHOM Cllydyac
BBIPKEHHUE — JIOXKHO U BBITIOHSACTCS onepamop 2 (anbTepHATUBHAS BETBb).

Onepamopamu 1,2 ve MOTYT ObITh OITUCAHUS U OTPEICIICHUS], HO MOTYT OBITh
OJIOKM C OMUCAHUSIMH U OTIPECIICHUSIMHU.

[Tepen else craButcs *;', eciu onepamop 1 — nipocToii onepatop.

[Ipumep ycioBHOroO omeparopa, B KOTOPOM B MPSMOW W albTEPHATUBHOU
BETBAX HaXOMASTCS COCTAaBHOM OrepaTop u OJIOK:

If(x>0) {x = -x; q (X);} else {int i=3; q( i*x);}

VY c0BHBIN OMIEPATOP MOKET UMETH COKPALIEHHYIO (OPMY:

If (6vipasicenue) onepamop

[Mpumep:  if (a>b) a=-a;

B cnyuae J10)KHOCTH @bipasicenus HAKaKUX AEUCTBUN HE BBIIOIHSAETCS.

Bnoscennsie ycnosnwvie onepamoput

Ecnu onepamop 1 unu onepamop 2 B monHou QopMe WU onepamop B
COKpaIleHHON (hopMe SIBIIIOTCS TaK)KE YCIOBHBIMH OIl€paTopaMu, TO 3THU OIEPaTOPHI
HA3bIBAIOTCS BJIOKEHHBIMM YCJIOBHBIMHM OIEPATOPAMH, KOTOPBIE TaKXe€ HMEIOT
NpsMYyI0 M aJlbTEpHATUBHYIO BeTBb. [lpu ompeneneHuu, K KakoMy YCIOBHOMY
omeparopy Kakasi OTHOCUTCS albTEpHATHMBHAas BETBb, CYIIECTBYET MPABUIIO:
paccMaTpuBaloTCs ClieBa HarpaBo Kaxabid else. OdepenHast anbrepHaTHBHAs BETBb
else mpuHaIeKUT K ONIKaiiimeMy K Hel, CBOOOJHOMY (HE CBS3aHHOMY C JIPYTHM
else) onepatopy if.

PaccmoTtpum mipumep:

if(x==1if(y==I) cout<<'"x=Iuy=I"; else cout <<''x I=1"";
VY cnoBHBIN OnepaTop COCTaBJICH HEMPaBWIbHO. J[eMCTBUTENBHO, MPU 3HAUCHUSIX X=1
u y1=1, 6yner BbIBeJeHA HEMpaBWiIbHas ¢ppasza ''X1=1"

Hwxe npencraBieHsl 1Ba BapuaHTa IPaBUILHO COCTABIECHHBIX ONEPATOPOB:

If(x==1){if(y==1)cout<<"x=1uy=1";}else cout << "'x I=1"";
WIIH

If (x==1)if (y==1) cout<<" x =1 uy =1 "";else ; else cout << "'x 1=1"";
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Onepamop switch, peann3yoNuii AITOPUTMUYECKYIO cXemy
MYJIBTUBETBIICHHE UMeeT 1Be (GopMbl — dopma mepexirouareis u Gopma BeIOOpa

BapHaHTa.
Dopma nepeknrouamens:
switch (nepexniouarouwee svipasicenue)
{ case koncmanmmnoe sapasicenuel: onepamopuil;
case KoncmanmHuoe gvipasxicenue N: onepamoput N;
default: onepamopuoi;
I
3[IECh nepeKatuaruiee 6blpa)cenue MOXeT ObITh JIFO00TO MEPEYHCIIEMOro THTIA!
[EJIOYMCIICHHOTO WM CHUMBOIIHOTO; KOHCHIAHMIHbIE GbIPANCEHUS JIOJDKHBI OBITH
TOTO e TUNa (WM MPUBOIIIIAMUCS K HEMY), YTO M IIEPEKITIOYAIONIEe BEIPAKESHUE U
pa3MYHbl 10 3HAYEHUIO; JUIS KaKJIOM BETBU aJrOPUTMa BO3MOXKHO HCIIOJIH30BATh
HECKOJIEKO KOHCMAHMHbBIX 8blpadiceHull, HapuMep: case 1 : case 5: onepamopui;
CHayayia BBIYUCIISICTCS TEepEKITIoYaroliee BeipakeHune. [lomydeHHOe 3HaYCHUE
CpPaBHHMBACTCS CO 3HAYCHHUSIMH KOHCTAHTHBIX BhIpaXeHUU. Ecii coBmaaeT 3HaYeHME,
TO BBIMOJTHSIFOTCSI OTIEPATOPBI TAHHOTO BapHaHTa M ONEPaTOPhl BCEX IMOCICAYIONINX
BapHUaHTOB, BKJIOYas ¥ BapuaHT ¢ MeTkoi default. Eciau 3HaueHne He coBIano HU C
OJTHUM 3HAYCHWEM KOHCTAHTHBIX BBIPAKCHHIA, BBITIONHSICTCS BapHAaHT C METKOM
default. Bapuant default moxert pacrnosararecst B J1000# 4acTH BHYTPH (PUTYpPHBIX
CKOOOK, a MOXET IMPOCTO OTCYTCTBOBATh M TOTJA MPH OTCYTCTBUHU COBIIAJCHHS HE
BBITIOJTHACTCS] HIYETO.
Dopma anomepHamueHo20 6b100pa:
switch (ssipasicenue)
{ case koncmanmmnoe sapascenuel . onepamopuwt 1; break;
case Koncmanmmoe gvipaxcenue N: onepamopul N; break;
default: onepamopui; break;
I
Ecnu 3HaueHwe e@wlpasricenus coenadem ¢ OOHUM U3 KOHCHIAHMIHBIX
3HAYeHull, TO BBIMIOIHSIIOTCS ONEPATOPBl TOJBKO TAHHOTO BAapUaHTAa, TOCIE YEro
yIpaBJICHUE IMPOTPAMMON IEepPeNaeTcsi OmepaTopy, CICAYIONIEMY 3a OIEepaTopoM
switch.
O6paboTka 10000 BapHaHTa MOXKET BKJIKOYATh KPOME ONEPATOPOB €Ile U
OIMCaHMs U ONpPENeCHUs 00bEKTOB. B 3TOM cilydae Bce 3TO HYXKHO 3aKJIFOYUTH B
(durypHbie ckoOKH, TEM CaMbIM ITPEBPATUTH B OJIOK.

Onepamopovt  yukna. 1{UKIbl  peaqu3ylOT  aJrOPUTMHUYECKYIO  CXEMY
OBTOpEHHs 00paboTKM JaHHbIX. B C++ ompenesnensl Tpy pa3HbIX IUKIIA:

e YUK C NPEOYCOBUECM:

while (ssipasicenue-ycnosue) meno uuxna

* YUK C NOCMYCILOBUEM.

do meno_uuxna
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while (svipasicenue-ycnosue);

* YUKI C NApaAMempom.

for (uHuUyuanu3aUUA_UUKIA; 8bIpaAIICCHUE-YCI08UE; 8bIPAICCHUA

KoppeKyuu) meno_ yukua

Teno _yuxna - 3TO OTACTBHBIA OIEpaTop, KOTOPBIA BCETJA 3aBEPIIACTCS
TOYKOH C 3amaTol, Ju00 COCTaBHOW omepaTop, Jubo O010k. TombKO omHMcaHuEe WU
ompeieNieHue HEe MOXeT ObIThb TenoM Iwkia. OmepaTopsl IUKIA 3a7ar0T
MHOTOKPATHOE BBITTOJIHEHUE ONIEPaTOPOB Tea IUKJIA.

Bouipasicenue-ycnosue — BO BceX OIeparopax CKaJsgpHOE (4amie BCEro
JIOTUYECKOe W apu(PMETHUECKOE) OTPECIIAeT YCIOBHE MPOJOIKCHIE TTOBTOPCHHSI
00pabOTKH, €CIM OHO HMCTUHHO (OTIMYHO OT Hyins). I[IpekpaiieHue BBITOTHEHHS
[IUKJIA IPOUCXOTUT B CIyYasix:

e JIOKHOE (HYJIEBOEC) 3HAUCHUE BbIPANCEHUS-VCIIOBUSL,

e BBIMOJHEHHUE B TEJIE IHMKJIA OMEpaTropa Mmepeaadn yIpaBlIeHUS 3a MPEeIbl

TeJa [UKJIIA.

[TocnenH00 BO3MOKHOCTh PACCMOTPHUM I0O3KE.

Omneparop While - onepamop uuxkna ¢ npedyciosuem. Ilpu BXojae B IHKI
BBIYHCTISICTCSl YCIOBHE, €CIM OHO OTJIMYHO OT HYJISA, BBITIONHSCTCS meno_Yuxid.
3aTeM BBIUMCIICHUE 8bIPANCEHUA-YCII08Us N BHITIOTHEHNUE meld_YUKId TTIOBTOPSIOTCS,
MOKa YCJIOBHE HE CTAHET JIOKHBIM.

Crnenyromiasi GyHKIIUS TOJCUYUTHIBACT JIIMHBI CTPOKH, 33IaHHOM C MOMOIIBIO
aZpeCyIONIEero ee yka3areins — napamerpa Gysnkuuu [6]:
int It (char*stroka)

{intIn =0;
while (*stroka++) In++ ;
return In;}
Hwuoxe nipuBeieHbl HEKOTOPBIE BBIPAXKEHHUS YCIOBUS:
while (a<b), while (point 1= NULL) (point-ykazamens),

while(point), while (point ! = 0).

Ecnu B Tene nukia He U3MEHSETCS BhIpaXEHHUE- YCIOBUE, MOTYT BOSHUKHYTh
OeCKOHEUYHBIE IIMKIIBI WM "3auKInBadue".

[Tpumep OeCKOHEYHOrO IMKIA, ¢ MyCThIM omeparopoMm B Tene: While (1);
Tako# MUK MOXKET ObITh 3aKOHYEH 3a CUET COOBITUH, SIBHO HE MPEIYCMOTPEHHBIX B
nporpamme. Hampumep, coObiTHe — yKa3zaHHWE OMNEPAIlMOHHOW CHUCTeME ''CHSITh
3agauy'.

Omnepatop d0 siBiISIETCS onepamopom yukia ¢ nocmyciosuem. Ilpu BXxoje B
LUK BBIMOJHACTCS men0 Yukaid. 3aTeM MPOBEPSIETCS BblpadiCceHUe-yClo8Uue U, €CIH
€ro 3HAaYCHHE WCTUHHO, BHOBb BBINOJIHIETCS TEJIO MNMKIAa uU Tak jganee. K
BBIPAKEHUIO-YCIIOBUIO TPEOOBAHUS T€ JK€: OHO JOJDKHO U3MEHSATHCS MPU UTEpaIusax
3a CUET OIEepPaTOPOB TeJia IIUKJIIOB.

[Mukn for — wyuxkn ¢ napamempom. 3arojoBOK IHMKJIA  IOCIE
3ape3epBUPOBAHHOrO cjoBa fOr B KpyriIbIX CKOOKax BKJIIOYACT TpPU YaCTH:
UHUYUATUZAYUSL_YUKIA, BbIPAJICEHUE-YCA08Ue U CNUCOK 8bIPAdCEeHUl 0l KOPPEeKYUU,
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KOTOpBIE pa3AensaroTcs nByMs 3Hakamu ';'. Kaxkmas w3 3TUX yacTtedl MOXKeT
OTCYTCTBOBAaTbh, HO JIa’K€ €CJIM BCE OHU OTCYTCTBYIOT, JBA PA3JACIUTENS - ;' TOJKHBI
MIPUCYTCTBOBATh B 3ar0JIOBKE.

Hnuyuanuzayus_yuxia — 5TO BRIpAXKEHUE, WA OMPEACIICHUS 00BEKTOB OJTHOTO
TUMa. Beraucmnsercs: oquH pa3 npu BXOJE B IUKJ. 3aKaHYMBAETCS TOYKOW C 3aIlSITOM.
Kaxk npaBuiio, onpeaenstoress 1 HHUITUATU3UPYIOTCS TTapaMeTphl ITUKIIA.

Buipaoicenue-ycnosue - 10rHYeCcKOE BBIPAXKEHUE, MPOBEPSIETCS Ha KaxIOu
uTepauuu 1ukia. Ecam ero Her, mosiaraloT, 4YTO OHO HCTHUHHO. B 3TOoM ciydae
COXpaHSIETCS CIEAYIOIas 3a YCIOBUEM TOUKA C 3aIsITOM.

Buipaoicenus koppekyuu — CHOUCOK BBIpAXEHUN, pPa3JEJICHHBIX 3alAThIMH,
KOTOPBIE BBIYUCIISIIOTCS Ha KaXJAOW UTEpAIlMU TOCJE BBIOJIHEHUS mend Yukia 10
CJIEYIOIIEH MTPOBEPKU YCIOBHS.

Teno yuxna — MOXET OBITh OTIEIBHBIM IMPOCTHIM OINEPATOPOM, COCTaBHBIM
omnepaTopoM uin 6s10koM. [Ipu BXo/ie B LMK OJUH Pa3 BEIYUCIISIOTCS BBIPAXKEHUS U3
CeKITUU UHUYUAIU3ayus_Yyukia. BeIYUCIAETCS 3HAYCHUE BbIPANCEHUS-YCI08US, €CIH
OHO WCTHUHHO, BBIMOJIHSIOTCS ONEPaTOPbl mend YukKia N BBIYUCISIOTCS 8blpaAdCEeHUs
Koppekyuu. Jlanee 1ermouyka TOBTOPSIETCS, IOKA BblpaxceHue-yciosue He CTaHeT
JIOKHBIM.

for — UKk ¢ 3aMaHHBIM YKCJIOM IOBTOPEHMH, IS MOACYCTA YKCIIa UTCpallnil
HCTIONIB3YETCsl YIPABIISIONIAs IEpEeMEHHasl — MapaMeTp LUKJIA.

[TpuMepsl MOKa3bIBAIOT, YTO YIPABISAIONIAS TEPEMEHHAS MOYXET HU3MEHSTHCS
Ha J00yI0 TpeOyeMYI0 BETMUYUHY:
for(c =0 ; c<=100 ; c +=10)...; for(b =100; b >=-100; b -= 25)...;
for(let =’A ; let <= ‘Z’; let ++)...; for(pr =0.0 ; pr <= 100.0 ; pr +=0.5)...;

O6Onacte JeWCTBHSI MMEHU OOBEKTa, OOBSIBJICHHOIO B 3arojIOBKE IIHMKIIA,
OTIpeNIeNISIETCS OT TOYKU OOBSABICHUS OOBEKTa J0 KOHIA 0JI0Ka, B KOTOPOM ITUKJI
MIPUCYTCTBYET.

Bnoowcennvie yuxnoi

Paspernieno BiokeHHE JIFOOBIX IUKIIOB B JIFOOBIC IIMKJIBI.

JIelicTByeT clienyrollee NpaBuilo: Uil KaKIOW HMTEPALMH BHEIIHETO LHMKJIA
BBITIOJIHAIOTCS BCE UTEPALIMA BHYTPEHHETO LIUKJIA.

Onepamopul nepedayu ynpaeieHus

K omeparopam mnepemaud ympaBi€HHs OTHOCSATCA oOmeparop 0e3yCclIOBHOTO
nepexona goto, onepatop Bo3BpaTa U3 PyHKIMH FEtUurn, oneparop BbIXOJa U3 ITUKIIA
WK nepekirodaress break u omeparop mepexoaa K CISAYIONMICH HTEepalui IHKIIa
continue.

Onepamop 6e3ycno6H020 nepexooa IMEET BUI:

goto uoenmugpuxkamop memku;
Ilepenaua ynpaBieHus pa3pernieHa Ha 0001 uieHTU(dUKATOP, TOMEUCHHBI METKOM.
Nms MeTku JelCTBYeT M YHHKAJIbHO B Tejie (DYHKIIMU, T/I€ PacIHoJIOKEH omepaTop.
CymiecTByeT 3ampeT: Helb3sl MepeaBaTh YIPABICHUE 4Yepe3 ONpeAesiCHUE,
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coJiepikalee MHUIMATU3ALNI0 00BEKTa, HO MOXKHO OOXOJUTHh BJIOXKEHHBIE OJIOKH,
COJZIEpIKaIlIE ONPEAEICHUE C MHULINAIA3ALUEH.
[Ipu ncnons3oBannu oneparopa goto peKoMeHayeTcs:
1) He BXOIUTH BHYTPH 0J0OKA U3BHE;
2) He BXOJUTH BHYTPb YCJIOBHOTO OIEpaToOpa;
3) He BXOAWTbH U3BHE BHYTPb MEPEKIIOYATEIIS;
4) He mepeaaBaTh YIpaBlieHUE BHYTPh IUKJIA;
EcTp ciydan, korja ucnosib30BaHue orneparopa goto obecrneurBaeT Haubosee
IIPOCTOE PEILIECHHUE:
1) BBIXOJ M3 HECKOJIBKHMX BJIOKCHHBIX IIUKJIOB WJIN TICPEKIIFOYATEIICH;
2) K OJIHOMY Y4acCTKy IPOrpaMMbl IEPEHTH U3 pa3HBIX MeCT (yHKIINU;

Onepamop 6o3épama u3 YyHKyuu MMeeET BUI:

return esipasicenue; U return;

Bo3sBparmaer B TouKy BbI30Ba (\YHKIIMH 3HAYCHUE @bIPANHCEHUSA, KOTOPOE, €CITU
IPUCYTCTBYET, MOXET OBbITh TOJBKO CKaJsipHBIM. Ecinu eéwsipasicenue B omnepatope
return. oTcyTCTBYET, TO Bo3BpaiaeMoe (GpyHKIpel 3HadeHre nMeeT TrI Void.

Onepamop evixoda u3 yukia unu nepekawouamens break mnpekpamaer
BBINIOJIHEHHE OIEpPaTOpPOB LUKIA WU TNEPEKITIYaTeNsl U OCYIIECTBISIET Mepeaady
YIPABJICHUS K CIEAYIOEMY 3a [IUKIOM WX MEPEKITI0YATEIEM OIEepaTopy.

[Tpr MHOTOKpATHOM BJIO’KCHUH ITUKJIOB M IEepeKIrovarescii oneparop break ne
MOJKET TepeaaTh yNpaBJIeHUE W3 BHYTPEHHErO YPOBHS Ha caMblii BHemmHWH. break
MTO3BOJISIET BBIMTH U3 BHYTPEHHETO LIMKJIA B OV KANIINI BHEIIHUMA [IUKI.

Onepamop nepexooa K credyoweii umepayuu CONtINUE WHCIIONIB3yeTCS
TOJILKO B IIUKJIAX. 3aBepIIacT TEKYIIYH UTEpalyio IMKJIa U HAUMHAETCS MPOBEpKa
yCJIOBUSI MPOAOJKEHUS] IUKIA. Ero AeiCcTBHS SKBUBAJIICHTHBI ONEpPATOpy Iepenaye
yIpaBJEHUS B CAMOM KOHIIE TeJIa HUKJIA.
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Jlekmusa 3

Anpeca, yka3aTeyu, CCbLIIKH, MACCHBbI
2.1. Yka3aTeau u ajipeca 00beKTOB

[ToHaTHE TEPEMEHHON ONMPEAEISUIOCh KaK MMs SYEUKU IMaMsITH, B KOTOPOM
XpPaHUTCS 3HA4YCHHE YyKa3zaHHOro tuma. Kaxmas sdeilka naMsaTd HMEET CBOHU
VHUKaIbHBIA —aapec. YToOBl MONYy4UTh ajgpec MepeMeHHOW (MpocToil wiu
CTPYKTYPUPOBAHHOM), UCIIONB3YETCS YHapHas ornepauus &, KOTopas NpUMEHUMA K
00bEKTaM, pa3MEIlICeHHBIM B NTAMATH U UMEIOIIUM UMEHA.

Ykazamenb — 510 00BEKT (MEpeMEHHas), 3HAYECHUSIMH KOTOPOTO SIBIISIIOTCS
aZpeca y4acTKOB MMAMSITH, BBIIEIEHHBIX JJI1 00bEKTOB KOHKPETHBIX THIIOB.

Opzanu3zayun namamu 6 npoyeccopax cemeiicmea 80x86

OcunoBHas namsate [I9BM — 3T0 mamsaTh ¢ HENOCPEACTBEHHBIM (TPSIMBIM)
JIOCTYIIOM K YYacTKy MaMsTH C JIOOBIM aJpecoM, HE 3aBUCUMO OT TOTO, K KaKOMY
YYaCTKY BBIIOJHSUIOCH MTPEAbIAYIEe OOpalieHue.

HaunmMenbimum agpecyeMbIM y4acTKOM NaMSITH SIBISIETCA OailT, copepxamiuii 8
out (mBomyHBIX paspsnoB). OmepartuBHas TaMATh  MPEJCTABIsET  CcOOOM
noc1e006amenbHOCHb NPOHYMEPOBAHHBIX Oaitmoe, (husnueckue aapeca (Homepa
0aifToB), KOTOpbIX HaunHatoTcst OT 0 U BO3pacTaroT.

VYyacTku mamsTH, KpaTHble 16 OaliT Ha3wbIBalOTCA napazpagamu, KOTOpPbHIE
MPOHYMEPOBaHbI OT HYJA 10 65535 . Becero 65536 maparpadoB, 3T0 COOTBETCTBYET
o0beMy orepaTuBHOM nmamsitu = 1 MOaiir.

Ousnueckuii agpec maparpada (Homep OaiTa, ¢ KOTOPOrO HAYMHACTCS
naparpad)) paBeH Mpou3BeleHHI0O Homepa maparpada Ha 16. Hawano mroGoro
naparpada MoKeT ObITh NMPUHATO 32 HAYAIO cezMeHma namsamu. J{muHa cerMeHTa
MaMsATH He MOXKET npeBbiaTh 64Koait

IIponeccoper  cemerictBa  80x86  UCHONB3YIOT  CErMEHTHUPOBAHHYIO
OpraHu3alMIO0 MaMsITH.

B monHOM cerMeHTMpOBaHHOM ajapece Jo0oro o0bekTa 1aBa 16-pa3psaHbIX
gucaa: OXHHHH : OxHHHH, rne H —mo6as mectnannarepuunas mudpa. [leproe
YHUCII0O — 3TO HOMep maparpada, ¢ KOTOPOro HAYMHAETCS CErMEHT. JTO YHUCIO
Ha3bIBACTCS CE2MEHMHOU Yacmbuio adpeca. BTopoe 4uciio — ONpenenseT CMEIEHNe
OT HayaJla CErMEHTa WMHTEPECYIOIIEr0 Hac MEepBOro OaiTa OOBEKTAa M HA3bIBACTCS
cMeujeHuem Uil OMHOCUmMeNbHOIl Yacmpio aopecd.

O06e gyacTu agpeca — 3TO YEThIpEeXpa3psAHbIC MEeCTHAIIATEPUIHbIC YUCIA, WIN
16-pa3psinabie nBOMYHBIE yuciaa. OHU MOTYT NMPUHUMATH 3HaueHus ot 0 mo 65535
(64KO0aiit)

[To momHoMy cermMeHTHOMY ajapecy Gopmupyercst 20-pa3psaHbie HU3nyecKue
azpeca: cerMeHTHas dacTh™ 16 (Homep mepBoro 0OaiiTa cerMeHTa) + OTHOCHTEIIbHAS
yacTh (cmenienue B cermente) = OxHHHH * Ox10 + OxHHHH = =0xHHHH( +
OxHHHH = OxHHHHH.

Jlis paboThl C CErMEHTHPOBAHHBIMHM ajJpecaMu B TMpolleccopax ceMencTBa
80x86 MMEIOTCA PETUCTPBI CETMEHTOB:

e« CS (Code Segment)-peructp cermMeHTa Koja MPOrpaMMbI, HCIOJIb3YeTCs
1u1st POPMUPOBAHUS aPECOB BBITOIHIEMBIX KOMAH/I;
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. DS (Data Segment)-peructp cerMeHTa IaHHBIX, HCIOJB3YETCS JIJIs
(dbopMUpOBaHUS aPECOB TaHHBIX;

e SS (Stack Segment)- peructp cermeHTa creka, s GOPMHUPOBAHUS aqPECOB
JAHHBIX U3 CTEKa,;

o« ES (Extra Segment) - peructp cerMeHTa pacniMpeHus JTOTOJTHUTECIHHOTO
CEerMEHTa JTaHHBIX.

Cxema GO3MOINHCHOZ0 PA3ZMEUICHUA CEZMEHMOB 6 namiamu

[Ipoueccop MOKET OJHOBPEMEHHO ajapecoBaTb 4 pas3IMYHBIX CErMEHTa
MaMATH, KaXIbld U3 KOTOPBIX MOXET ObIThb pazMepom o 64 KoOait. OHM MOryT
nepeceKkaTbesi U Jake MOTYT OBITh pa3MEIeHbl BCE B OJHOM y4YacTKE Pa3MEpOM B
64K06aiiT. CxeMaTU4HO pacroyioKeHHE CErMEHTOB MPEACTABICHO Ha PUC.S.

) azpeca
Heucnons | Cerment Jononauut. | CermMeHT CermeHt Bekto
3yemas CTEKa CErMEHT JIAaHHBIX Koza pBI
aMsITh JIAaHHBIX MpephI

> | < - BaHUU

CerMEHTHBIC | DS | | CS |

PETUCTPBI

Puc. 5. Bo3amoxxHoe pasMCIICHUC CCIMCHTOB B ITaMATH

Ipu cerMenTHON opranmsarmu agpecyercs 2 2 ( ~ 1 mun.) 6aiitos. Ho s
dbopMupoBaHUs aapeca HCMOJIb30BaIUCh JBa 16-pa3psaHbix ABOMYHBIX umcia. C
MOMOIIBIO ATHX YKCET MOXKHO ObUIO OBl aJipecoBaTh HA MpAMYIO 0e3 pa3OueHus Ha
cermentst 2 ° * 2% = 2% (~ 4 mapp.) GaiiTo.

Bce BO3MOXHOCTH HE HCHOJB3YIOTCS H3-3a JIONYCTUMOCTH I€pECeUEHUs
cermeHToB. Hanpumep, komOunaumu uucen 0x0000:0x0413, 0x0001:0x0403,
0x0021:0x0203 angpecytoT oOauH W TOT ke (usnueckuii azapec 0x413
(0x00000+0x0413==0x00010+0x0403==0x00210+0x0203==0x00413).

3HaucHUAMH yKazaTened B oOmem ciaydae (far) smisercs uucio tuma long,
cTapuie 0aThl KOTOPOTO COCTOSIT U3 CETMEHTHOW YacTH ajpeca, a MIaAIIue — U3
cmereauss OXHHHHHHHH.

Vkazarenn B kommwisitopax [C++ u BC++ nmensitca Ha 4 rpynmsl, s
OMHCAaHUS KOTOPBIX BBEJACHBI MOAUQPUKATOPHI (CIIy)KEOHBIE CJIOBa), MO3BOJISIONINE
BBIOWPATh BHYTPEHHEE MPE/ICTABIICHUE yKa3aTeIeH:

- near — OJIMKHUE;

- far — nanpuue;

- huge — HopManu30BaHHbIC;

- €S, _ds, es, SS— cerMeHTHBIE.

bauscnue ykazamenu wmeroT nivHy 2 0aiTa W MPEACTABISIIOT CMEIICHUE B
KOHKPETHOM CerMeHTe. AJIpecyroT Toiabko 64K0aiiTa mamsTu.

Janvnue yxa3zarenu 3aHumaroT 4 Oaiita, cojepaT U HOMEp CErMEHTa M
cMmereHne. Aapecyrot Toibko 1MOaiT mamstu. Pa3Hbie coueTaHuss CErMEHTHOUN
YaCcTHU U CMEIICHHUS MOTYT aIpECOBATh OJMH U TOT ke (PU3NYECKUH aipec, OANH U TOT
e OalT MOTYT aJpecoBaTh HECKOJIBKO yKa3aTeJe.

Hopmanu3zoeannvle ykazamenu uMeroT JUiuHy 4 0ailTa 1 BOCIPUHUMAIOTCA,
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KaK ofHO 32-pa3psiiHOE 3HAUY€HHE, HO MO3BOJISIOT OJIHO3HAYHO aJpecoBaTh TOJBKO
IMoOaiit namsatu. JlroboMy QuznueckoMy aJpecy NpeacTaBlSeTCs €IUHCTBEHHOE
CoueTaHWe CerMeHTa W cMeleHusa. JlaeTtcsi HOMEp TOJIBKO TOTO CErMeHTa, s
KoTOporo cmeiienre He Oojbire 15 (ot 0 mo 15). Hampumep, s ¢usnyeckoro
anpeca 0x413 nonneiii aapec Oyner 0x0041:0x0003 v COOTBETCTBEHHO 3HAYEHUE
HOPMAJIM30BAHHOTO yKa3aTens ojiHo3HauyHo paBHO 0x00410003.

Cezmenmmule ykazamenu — 310 OJIMKHUE yKa3aTelld, UMEIOT JUIMHY 2 OaiiTa u
XpaHAT 3HAYEHHE CMEILECHUS B U3BECTHBIX CEIMEHTax (JaHHbBIX, CTEKE, U TaK Jlajiee).
JIns mocTyma K STHM CerMEHTaM BBeJCHBI peructpoBbie mepemennbie (_CS, DS,
_ES, _SS), B KOTOpBIX XpaHUTCS CETMEHTHAs YacTh ajipeca.

A CerMeHTHBIE YyKas3aTelu 3aJal0T CMELICHHE B HW3BECTHBIX CErMEHTaXx.
Hampumep, onpenenum ykaszatenb: Nt _SS * PSS; 3HaueHue ykazarens pPSS
IIO3BOJISIET 337]aBaTh CMELICHUE B CETMEHTE CTEKa.

2.2. O0bsBJIEHUE YKa3aTeJIei

B npocrteiiiem cnydae 0ObSIBICHHE yKa3aTeNsl UMEET BUI:

type * uma ykazamensn;

B onpenenennn ykazartesns 00s13aTeIbHO IOJDKEH ObITh YKa3aH THUIT IaHHBIX, HA
KOTOpBIN "yKa3bIiBaeT" ykazaTenb, Tak KaK yKazaTellb HeceT MHGopMaIuio o0 ajapece
y4acTKa MMaMsATH U O pa3Mepax 3TOr0 y4yacTKa MaMsITH.
type — tun o0beKTa, Ha KOTOPHIH "yKa3biBaeT" yKazarelb;
type * — tum ykazatesns, eClu paccMaTpyBaTh yKa3aTelb Kak MePEMEHHYIO.

Hanpumep, B 00bsIBICHUN:

Int*A, *B, *C, D;
00BsaBICHO Tpu yKazarens A , B, C Ha nannbie Tuna int u nepemennas D- Tuma int.

Huuyuanuzayua ykazamerneil

Nunnmanuzamnus ykazaTtenei uMeert 18e PopMbl:

type * uma ykazamena = uHUYUUpYyIOuiee evlparxcenue ;

type * umsa ykazamensn (unuyuupyrowee svipascenue ),

B kauecTtBe unuyuupyouiezo svipasrcenusn Moxet ObITh:

1) sBHO 3a/JIaHHBIN aapec yyacTka nmamsatu: type * umsa = (type * ) 0x158e0ffc;

2) BBIpaKEHHUE, BO3BpAIIaroIiee aapec 00beKTa ¢ MOMOIIBIO onepanun '&":

type count=; type_1* iptr = (type_1*) & count;

3) ykazaresb, UMEIOIINN 3HAYCHUE:

charch="+" *R = & ch; char *ptr = R;

4) MHUIMHpPYIOIee BhIpakeHHE paBHO myctomy ykasatemto: NULL — cnernmanbhHoe
o0O3HaUeHWE YyKaszarellss, HM Ha 4YTO He ykaswBatomero. char * ch (0)
skBuBajieHTHo char * ch (NULL).

Jlocmyn Kk 3nauenuio od0vekma, aopecyemomy ykazamenem, oOeCII€UUBACT
oreparys pa3bIMCHOBAHUS, BEIpAXKCHUE:  *uma yKkazamens; MO3BOJISIET
MOJIYYUTh 3HAYEHHE CAMOr0 OObEKTA:

char cc ='a', *pc = &cc; cout << *pc;

Y U3MEHUTH 3TO 3HAYECHHUE: *pc = '+'; cin >> *pc;

MoHo cka3aTh, YTO *yKkazamens — 001a1aeT NpaBaMu NEPEMEHHOM.

Ecnu omnpenenen ykaszartens 0e3 MHUUManNu3aluu: char *p, HUCNIONb30BATh
BBIp@XXCHHE *P B OMepanusx MpUCBAaNBaHUsI WX B OllepaTope BBOJAA HE MPABOMEPHO.
VYkazarens P He 00J1ajaeT 3HAUEHUEM - a/IPECOM y4yacTKa MaMsTH, KyJa MOKHO ObLIO
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3aHECTH 3HAYEHHE. YKA3aTeI0 MOYKHO IMPUCBOUTH aapec y4acTKa IMaMsTh oObeKTa
tumna char:

1) p=new char ; //nmuramuueckoe Boinenenue, delete (p) - ocBoOOXKACHHE TAMATH
2) p = (char *) 0x157e0ffc; //3nauenue agpeca npeodpasyercs k ykazarearo char*
3) p =(char*) malloc ( sizeof ( char));
Il nmramMugeckoe BoeeHrne namsatH free (p) — ocBoOokIeHNE MaMSITH
4) p nmpucBouTh ajpec nepeMenHou tumna char:  char c; p = &C;
5) p mpucBOMTH 3HAUEHUE IPYTOro yKaszaress Ha JaHHbIe Tuna char*:

char s, *ptr=&s; p=ptr;

Teneps gomycTuMsl oniepanuu *p ='+';  cin >>*p;

Ykazamenu xkoncmanmul u na kKoncmanmat

VYka3zarenu ObIBalOT KOHCTaHTaMH (TO €CTh 3HAYEHHUE YKas3aTellsd HeJb3s
MIOMEHTh B MpOrpaMMe) M YKazaTeJsIMAU Ha KOHCTaHTHl (TO €CTh YKa3arTellb,
aJpeCcyIoNIuii HEU3MEHHBIM YYaCTOK MaMSsITH).

B o0mieM ciyyae onpeneneHne KOHCTAaHTHOTO yKa3aTels Ha KOHCTAHTY UMEET
BUJ: type const * const umsa ykazamens;

B 3TOM orpeaeneHun type const — Tum KOHCTaHThI, HA KOTOPYHO "yKa3biBaer"
yKazarenb. A B OCIEAYIOLEH YacTU MOCIE pa3enuTens ‘' - const umsa ykazamens
OmpeneNsieTcss UM KOHCTAHTHOIO yKaszarensa. B 3Tom cilyyae Henb3si U3MEHUTH
3HAUYEHUSI YKa3aTellsl U HEJb3sl U3MEHUTh 3HAUYCHHUE y4acTKa MaMsTH, Ha KOTOPBIN
"yka3pIBaeT" yKa3aTenb.

Onpeodenenue KOHCMAHMHO20 YKa3amesis UMEET BUJIL:

type* const uma ykazamens;

Hanpuwmep, B onpeaeneaun: char * const K = (char *) 1047;
K — 310 yka3aresnb, 3Ha4€HUE KOTOPOTO HEBO3MOXHO M3MEHUTh. BO3MOXKHO MEHATH
3Ha4YeHus 1o ajpecy K, To ecTh TomycTHMBI oneparuu: *K = "*" wmm cin >> *K;;
Onpedenenue ykazamena Ha KOHCMAHMY UMeEEn 6UO:
type const * umsa ykazamensn;
Hanpumep, nocne onpeneneHunii:
const float A = 56,1 float B = 1.1; float const *pA = &A ;
HE JJOMyCTUMBI OTepallii U3MEHEHUsI 3HaUeHUs *pA, HO IOMYCTUMO Pa3opBaTh CBA3b
ykaszarens pA ¢ KOHCTAaHTOU A, IPUCBOUB YKa3aTENIO apec ApYroM epeMeHHom: pA
= &B; u Torga nomycrumsr, Haripumep: *pA=0.1 wm cin >> *pA;

Eme paz ormeTuM cBOMCTBa omepaiuu B3sITUS ajpeca - '&' CTOJIb BaXKHOM st
MHULNMAIM3aun  yKazatened. Omnepanusa '&' npuMeHHMa TOJIBKO K OOBEKTaM,
UMEOIINM UMeHa U pazmeuienuvim ¢ OIL.

2.3. Tunbl yka3zareJsieil 1 onepanyu HaJ HUMHA

Tunbl ykaszareiaeid MOryT OBbITh CTaHAAPTHBIMHM (yKa3aTeld Ha OOBEKTHI
OCHOBHBIX THIIOB) M IPOHM3BOAHBIMK (yKa3aTeld Ha MACCHBBI, yKa3aTeld Ha
yKasaTeld, yKa3aTead Ha (PYHKIIUH, yKa3aTeld Ha KOHCTAHThI, HA CTPYKTYPHI, Ha
o0ObeIUHEHNsI, Ha OOBEKTHI KJIacCOB M Ha JaHHbIE THIIOB OMNPEAEIEHHBIX
M0JIb30BaTENIEM ¢ TIOMOIIIBIO crienudukaTopa typedef).

Ykazamenu na ocnosnvie munsl dannblx - Ha apudMeTHUCCKHE JAHHBIC U Ha
CHUMBOJIbHBIC.
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[Tpumep paboTHI ¢ yKa3aTeneM Ha JaHHbIe apudmMeTndeckoro tuma int:
intn =6, *pn = &n,;
cout << pn<<'\t' << *pn; //6yner BeiBeeno: OX1E10FFC 6

llaopec 3HaueHue

[Tpumep paboTHI ¢ yKa3aTelieM Ha JaHHbIC CHMBOJILHOTO THIa char:
char ¢ = 65, *pc= &c;
cout << pc << \t' << *p <<\’ << & /[6ynet BoIBeneHO A A A,
TO €CTh NPHU BBHIBOJE YKaszaTels, pa3bIMEHOBAHHOIO yKazaTens W ajapeca Oyner
BBIBOJIUTHCS] CaM CUMBOJI C KOJIOM 65 — 3TO IMPOMUCHAs IaTUHCKas OykBa A

Ecnu MBI XOTUM BBIBECTH 3HAaY€HHUE ajJpeca CUMBOJIBHOM MEPEMEHHOW U ee
BHYTPEHHUU KOJI HAJI0 IOCTYIHUTh TaK:
cout << (void*)pc <<\¢’<< (int) *pc llpesynprat: 0x1e76a0c2 65
SIBHO IIPUBECTHU YKa3aTesb K TUITY VOId, a pa3bIMEHOBaHHBIN yKa3zarenb K TUIY int.

Onepauus - & uma AaeT 0HO3HAYHBIN PE3yNbTAT — apec JaHHOTO OOBEKTA.

Pe3ynbrar omepauuu pa3bIMEHOBAHUS *umsA_ykazamensa — HEOJHO3HAUEH U
3aBHCHUT HE TOJIBKO OT 3HAYEHMs yKas3aTells, HO U OT €ro THUIa, KOTOPbIA yKa3bIBAaeT
pa3Mep ydacTka aMaTu, KOTOpbI OyAeT JOCTYIEH:

B crenytomem npumepe oJIMH U TOT ke aJpec MEPEMEHHON paccMaTpUBaeTCs
KaK 3Hau€HUue yKa3aTeslel pa3HbIX THUIIOB:
{long L = 0x12345678L;
char*ch=(char*)&L; int*l =(int*)&L; unsigned long*UN=(unsigned long*)&L;
cout << hex; //MaHUTIY IS TOp BBIBOJIA B IECTHAANIATEPUIHOM Popmare
cout << (int)*ch << '\t' << *| << "\t' << *UN << endl;
cout << (void*)ch << "\t' << I <<"\t' << UN <<endl; ...}

Pe3ynbrar ¢pparmMeHTa nporpamMmai:
0x78 0x5678 0x12345678
Ox18efoffc Ox18efoffc Ox18efoffc

B mepBoii cTpoke BhIBeIEHBI 3HAUCHHUS SAYEEK MaMATH B MIECTHAIIATCPUIHOM
dbopmate, BO BTOPO CTPOKE 3HAUCHUSI YKazaTesen (aipecoB Kaxa0M sUeKN).

3HaueHUs] caMHX YyKa3aTellel COBIMajil, a 3HAYCHHS OOBEKTOB 3aBUCAT OT
pa3Mepa ydacTka MmaMsTH, Ha KOTOpBIM "yKa3bIBaeT" COOTBETCTBYIOLIMI yKa3aTenb (1
OaiiT, 2 Gaiita nnu 4 Gaiita).

Paccmotpum ykasarens tumna Void*. Takoit ykazareiab MOKET HMETh 3HAUCHHE
— aJpec Kakoro-1mbo 00BbEeKTa MPOrpaMMBbl, OJTHAKO OH HE COACPKHUT MHPOPMAITUH O
pasMepe dSTOro OOBEKTa B TMaMSTH, U, CJIEIOBATEIBbHO, IOCPEACTBOM TaKOTO
yKazaress Henb3sl paboTaTh ¢ 0OBEKTOM. JTO MOKHO HCIPABUTh, UCTOJb3Ys SIBHOE
npeoOpa3oBaHUE TUMA yKa3aTeds.

Vkazatenp Tuma VOId* mpuBoAMTCS K JIIOOOMY  YKa3aTelll0  SIBHBIM
npeoOpa3oBaHUEM THIIA, HAITPUMED:

void* p;  int*ip, i=10; p=&I; ip = (int*)p;
JIro0oit ykazaTeslb IPUBOIUTCS K TUITY VOId™* 1Mo yMoTuaHuIo;
inti, j, *b = &i; void* a = &j;

a = b; — momyctuMo, Tak Kak b aBTOMaTHYECKH MPUBOAMTCS K TUITY VOid™*,
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b = a; —HemomycTUMO, HAJ0 ABHO MPUBOAMTH A K THITY INt*: b= (int*) a;
Onepayuu nao yxazamenamu
1) passiMeHoBanwue (*);
2) mpeoOpa3oBaHue THIA SBHOE (TOJIBKO KaHOHUYECKast popma);
3) npucBauBaHMUC;
4) B3satue agpeca (&);
5) ajMTUBHBIC Oniepanuy (CII0KEHUE ¥ BEIYMTAHHUC);
6) MHKPEMCHT — aBTOyBeInUYcHHE (++);
7) HIEeKpPEeMEHT — aBTOyYMEHbIICHHE (--);
8) ormepanuu OTHOIICHUS.
[lepBbie Tpu omnepaiuu yxe pacCMOTPEHBI Bbillle. PacCMOTpUM OCTallbHbIE.
Ilonamue ykazamena na ykazameinb
Vkazarenb Kak MepeMeHHas, OoOJaaeT aJpecyeMod sYerkoil B mnaMsATh
(pazmepoM B obOmiem ciydae — 4 Oaiita) W, clieOBaTeIbHO, K MMEHU yKazaTens
OpyUMEHNUMa oOlepanusi B3sITHS ajpeca. AJlpec yKazaTelsi MOXHO IPUCBOUTH
yKasarelo Ha ykasarenb. PaccMoTpum mpumep, B KOTOPOM OOBSBIISECTCS yKa3aTelb
Ha yKa3areJb.

inti=3, *a =&i, **b=&a; /lint**b;  ykasarens Ha yka3aTeib
cout << b <<\¢’ << *ph << \p’ << *¥p;

0x1204fff0 0x1204fff4 3

//(&a) (a, &i) (*a, 1)

Cuauvana OyzeT BBIBEICHO 3HauUeHHE yKaszarens b, paBHoe aapecy ykazaTens a.
3areM BBIBEJETCS 3HaUCHHE *D — pe3ynbTaT pa3bIMEHOBAHMsS yKazaTelns D, KoTopoe
paBHO 3HAYCHHUIO yKa3aTelld a — ajpecy nepeMeHHou I. M mociaemHum BbIBEICTCS
3HaYeHHe **b - pesympTar passiMeHOBaHHMs yKaszaTens *h, paBHOE 3HAYCHUIO
pe3y/bTaTa pa3bIMCHOBAHMS yKa3aTellsd a, paBHOE 3HAYCHUIO CaMOM MePEeMEHHOM .

Aooumuenuvle onepayuu

|. Boiuumanue
Boiuumanue ykazameneu Ha 00bekmbl 00OHO20 U MO20 HCe MUNA
Pa3HOCTh OJHOTHITHBIX yKa3zaTeled — 3TO «PACCTOSHUE» MEKIY ABYyMS

y4acTKaMH MaMsITH, alpeCyeMbIMU yKa3aTeIsIMHU, BRIPAKCHHOE B IMHHIIAX KPATHBIX
JUTMHE 00BEKTa TOTO THUIIA, KOTOPBIN apecyeTcsl yKa3aTeIsIMU:
type*pl, *p2... //nanee yka3aTenu moJiydaroT 3HAYCHHUS aJIpecOB 00BEKTOB
pl—p2 = ((long) p1 — (long) p2) / sizeof(type)
I[3necy (long) p — 3Havenue ykasatens
PaccMoTpuM parMeHT mporpamMmel:
finta=1,b=4, *aa = &a, *bb = &b;
cout << aa << '\t' << bb << endl;
cout << (aa — bb) << "\t << ( (long) aa - (long) bb );}
Pe3ynbTaT BBIMOIHEHUS:
0x18e80ffe 0x18e80ffc - ampeca mepemMeHHOM @ U IepeMeHHOM b
1 2 - 3HaYCHHE pa3HOCTHU yKazarenei (1) u pa3HOCTh 3HaUCHHMIA yKa3aTeneit (2).
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IIporpamma MILTFOCTPUPYET, YTO:
1) pasHmia IBYX yKa3aTeJel Ha coceiHue 00BbEKThI OTHOTO THIIA paBHa 1
2) pa3HHIla 3HAYCHUH yKa3aTelel Ha cocelHue OOBEKTHI TUMa INt paBHa 2
3) agpec mepBOro OOBSIBICHHOTO OOBEKTa OOJBIIE YeM CIEMYIONIETo, TaK KaK CTEK
3aI0JIHAEeTCS OT OOJIBLINX aIPECOB K MaJIbIM a/IpECaM.

Buluumanue u3 yxazamens yenoe yucno:

[Ipu BeIUMTaHMM W3 yKa3aTems IEJI0ro uucia: ykazamens — K; dopmupyetcs
3HaYCHHUE yKa3aTelld MeHblee Ha BenmunHy K*Sizeof(type), rme K — Bbrumraemoc
qucyo, type - Tun o0beKTa, K KOTOPOMY OTHOCHUTCS yKa3aTeb.

1. Cnoswcenue yxazamensa c yenvim snauenuem

[Ipu cnoxkeHnn ykazatels C IEIbIM YHUCIIOM: yKazamens + K; dbopmupyetcs
3HaYeHHUE yKaszarels OoJbiee Ha BenmauHy K* sizeof(type). [Tpumep:
Lfinta=0,b=1,¢c=3,d=5, *p=&d;
cout<<*p<<\t'<<p<<t'<<*p+1)<<\t' << (p+1) <<\t
cout << *(p +2) << '\t' << (p + 2) << "\t'<< *(p + 3) << "\t << (p + 3);1...

Pesynprar:

5 0x15e80ff4 3 0x15e80ff6 1 0x15e80ff8 0 0x15e80ffa

I1l. Hukpemenm ++ (Oexpemenm --) — yBenuuuBaeT (yMEHBIIACT) 3HAUYCHUE
ykasaress Ha Sizeof(type). Ykaszatenb cMmeniaercs K coceHeMy 00BEKTy ¢ OOJIBbIINM
(MEHBIIINM) aIPECOM.

Takum oOpazom, oOnagas mpaBamMu OO0BEKTa (KaK HMMEHOBAHHOIO y4yacTKa
naMsTH), yKa3zaTeidb UMEET aJIpec, IMHY BHYTPEHHETO MPE/ICTABICHUS U 3HaYCHUE:
1) 3HaueHUs yKazaTels — TO aJipeca 00bEKTOB, HAa KOTOPHIC ""yKa3bIBaeT" yKa3arelb;
2) anmpec ykaszaTess MOJIydaroT onepanueit: &ums ykazamens,

3) amuHa BHYTPEHHETO MPEACTABICHUS

sizeof (void*) == sizeof (char*) == sizeof (1060it ykazamens) == 4

4) pa3 ykazaTellb 3TO 00BEKT, TO MOXKHO ONpPEIC/IsATh yKa3aTeib Ha yKa3aTellb U TaKk
CKOJIbKO HY)KHO pa3: inti =10, * pl = &I, **p2 = &pl, ***p3 = &p2;

type** — tun ykazaTesns Ha yka3aTesab Ha IEpEMEHHYIO Tuna type;

type*** — tun ykazaresns Ha yka3aTelb, KOTOPbIA yKa3bIBae€T Ha yKa3aTelb Ha

IIEpeMEHHYI0 TUMna type;

[Tpu aTOoM: *p3 = = p2, *p2 ==p1l, *pl ==,

TO €CTh K 3HAUCHHIO MEPEMEHHON MOXKHO J00PaThCs MyTEM IMOCIIEI0BATEIbHBIX
passIMeHOBaHu# ykazarens P3: *(*(*p3)), 4To sKBUBANIEHTHO — *** p3,

2.4. CeblIKH

Cebinika — 3TO Jpyroe MMs yXe CYyIIECTBYIOIIET0 OOBbEKTa (MMEHOBAaHHOIO
y4acTKa NaMsTH).

IIpu onpeneneHnu CCbUIKK €l HE BBIAEISAETCS NaMATh, CChUIKA 1A€T HOBOE UM
YK€ CYLIECTBYIOLIEMY YYaCTKY HaMsTH.

Ilpu onpedenenuu ccoiioK unuYUATUZUPYIOUEE 6bIPACEHUE 00A3amebHO!

Hnuyuanuzupyrowum svipasxcenuem MoxeT ObITh Tonbko |-value, To ectp
OOBEKT, UMEIOIIUNA MECTO B AMSITH U UM
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Oo0vasnenue ccoliku umMeenm 8uo:
type &umsi_ccblIKM (MHUIUMPYIOLEe BbIPpaKeHue)
type &ums_cChbUIKH = HHUIMMPYIollee BbIpaKeHne

[Tpumep:

intJ=5, &l =J; //MOXHO OBLIO OTIEIBHO OnpeneauTs iNt &I =J
I++; MN==6ul==

I+ =10; MN==16uJ==16

Bce neiicTBus, KOTOpBIE TPOUCXOMAT CO CCbLIKOU, TIPOUCXOAAT U C
nepemenHol, WHUIHAIM3UPYIONIEH CCBUIKY, ¥ Ha00OpOT BCE, YTO MPOUCXOIUT C
nepemeHHoU, TPOUCXOAUT U CO CCHLIKOU.

IIpu pabome co ccolixamu deticmgyom ciedyioujue Npasuia.

1) cceuika He MokeT umeTh it Void (void & a=b — He momycTmo);
2) CCBUIKY HEJIb3s CO3/7aBaTh TUHAMUYCCKH,
3) HeT cChUIOK Ha JIp. cchbulkH (INt& &a = r —He J0IMyCTHMO)
4) Her yka3zaTelnel Ha cChUIKH (INt & *p= &I —He 1omycTUMO)
5) HeT MacCHBOB CCBLIOK
longa=1,b=2¢=3; long& MR[ ] ={a, b, C} - e donycmumo
5) cchlika HaBCera CBsI3aHa ¢ 00bEKTOM WHHIIMAIM3AIINH;
6) 00BEKT MOKET HECKOJIBKO CCHUIOK
Huuyuanusayus ccoliok He 0053amenvha:
1) B omucanusx BHemHUX 00bekToB extern float & b;
2) B ONHUCAHHUsS CCBUIOK Ha KOMITOHEHTBI KJIACCOB;
3) B crieruduKaImsIX GOopMaIbHBIX TAPAMETPOB;
4) B ONIMCAaHHHU THIIA, BO3BPAIIAEMOTo (DYHKITHECH;

PesynbraToM pUMEHEHUS OTIepanny sizeof (umMsa ccvliaku) SBISETCS pa3Mep B
OaiiTax ydacTKa maMsTH, BBIICICHHOTO U MHALIHAN3aTopa cChlIku. Omneparus &
BO3BPATHUT apPE€C MHUIMAIN3ATOPA CCHIIKH.

2.5. MaccuBbl

Maccue — >TO COBOKYMHOCTb JAHHBIX OJIHOTO THIA, PACCMATPHUBAEMbIX Kak
earHoe 1enoe. Bce aneMeHThl MaccuBa MPOHYMEpPOBaHbl. MaccuB B 1IEJIOM
xapaktepuszyercs umenem. OOpallleHHe K 3JIEMEHTaM MacCHBa BBIMOJHICTCS IO MX
HOMepaM (unoexcam), KOTOpbie Beeraa HaunHaroTes ¢ 0.

MaccuBbl MOTYT COCTOSITb M3 UHCJIOBBIX JAHHBIX, CHMBOJIOB, CTpPOK,
ykazareneit u Tak jganee. CMMBOJIbHBIE MACCHUBBI, KaK IMPABUJIO, MPEACTABISAIOT B
MporpaMMe TEKCTOBBIE CTPOKH.

Ecou nnst oOpareHus K KakoMy-TO JIEMEHTY MacCHBa JOCTaTOYHO OHOTO
WHJIEKCa, MACCUB HA3bIBACTCS OOHOMEDHBIM.

Ecnu nannbie yaoOHO npeacTaBisTh B hopMe TaOIuIlbl, TOTAa I oOpaIrieHus
K KOHKPETHOMY OJJIEMEHTY HaJ0 3a/aTh JIBa HWHJIEKCA: HOMEpP CTPOKU U HOMEp
ctonba. Takue MacCUBBI HA3BIBAIOTCS 08YMEPHLIMU( UIU MAMPUYAMU).

MaccuBbI ¢ UUCIIOM UHISKCOB 00JbIe 1 Ha3bIBAIOTCS MHO2OMEPHBIMUL.

Dopma 00vABNEHUA OOHOMEPHO20 MACCUBA (6eKMOPA):
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type umsa maccusa [K];

K — KOHCTaHTHOE BBIPAKEHUE, ONPEAETSAET pazmep MaccuBa (KOJIUIECTBO AJIEMEHTOB
B MaccuBe); lype — TUM 37eMEHTOB MacCUBa.

Dopma 00vA6/1eHUA MHOZOMEPHO20 MACCUBA:

type uma maccuea [ K 1] [ K2/ ...[K NJ;

type — THI 37IeMEHTOB MacCHBa;
N -pasMepHOCTh MaccHBa- KOJIMYECTBO MHACKCOB, HEOOXOIUMOE JIJIsi 0003HAUCHUS
KOHKPETHOTO DJIEMEHTA;
K1...KN - Xo114ecTBO 3JIEMEHTOB B MaccuBe 1o I...N- My U3MEPEHUIO, TaK B
nsymepHoM MaccuBe K1 — komudecTBO cTpok, a K2 — Komu4ecTBO CTONIOIOB;
3Ha4YCHUsI MHIIEKCOB T10 I-My H3MEepeHHIO MOTYT u3MeHsThest oT 0 1o Ki — 1;
KI*K2*...*KN — pa3mep maccuBa (KOJIMYECTBO AJIEMEHTOB MACCHBA).

Hanpumep, float Z[13][6]; onpezaenser nByMEpHBI MacCUB, MEPBBIA HHICKC
koToporo m3mensiercst ot 0 mo 12, a Bropoit uagexc - ot 0 10 5.

Buympennee npedcmaesnenue maccueos 6 OnepamueHoil namamu

[Ipu ompeneneHnn MaccuBa JUIsl €70 SJIEMEHTOB BBIICTSACTCS yUaCTOK MaMSATH,
pasMepbl KOTOPOTO OMPEACIISIOTCS KOJWYECTBOM 3JIEMEHTOB MAacCHBa W WX THIIOM:
sizeof (type)* konuuecmeo rnemenmos maccuea, rie Sizeof(type) — xonmuecTBO
0aiToOB, BBIZCISIEMOE JUIsI OJTHOTO DJIEMEHTAa MacCHBA JIAHHOTO THIIA.

Omneparus Sizeof umeet nBe GopMmel: sizeof(mun) u sizeof(o6vexm). YauToiBast
3TO, a TaKXkKe TO, YTO MMs MacCHBa — 3TO HUMsI CTPYKTYpPHPOBAHHOUN IEPEMEHHOM,
pasMep ydacTKa MaMsTH, BBIJICICHHOTO JJII BCEr0 MacCHBa, MOXHO OIPEICIIUTH
TaK»e W3 CIEAYIOIIETO BhIpAXEHUS: Sizeof (umsa maccuea).

B omneparuBHON MmaMsATH BCe 3JIEMEHTHI MAacCHMBa PACIOJIararoTcs IOIAPS.
Anpeca 3J€MEHTOB OJJHOMEPHBIX MaCCHBOB YBEIUYHBAIOTCS OT MEPBOTO AJIEMEHTa K
nmocienHeMy. B MHOTOMEpHBIX MacCHBax 3JEMEHTHI CICIYIOT TaK, 9TO MPHU MEPEX0e
OT MJAAIIMX aJPECOB K CTaplIMM HamOojee OBICTPO MEHSAETCS KpalHWUW TpaBblid
WHJEKC MaccuBa. Tak, mpW pa3MeniecHUH JABYMEPHOTO MacCHBa B MaMATH CHadaja
pacroiaratoTcs 3JIEMEHTHI IEPBOU CTPOKH, 3aTEM BTOPOM, TPETHEH U T. 1.

Hanpumep, snementsl maccuBa int T [3][3] OyayT pacmosiaratbest Tak:

nepeasi CTpoka BTOpada CTPOKa TPETHA CTPOKA

T[OJ[0] [T[OI[1] | T[O12] [TriIfo] [TCM] | TrA2] [Tr20] | T2 | Ti2]02]

Bo3pacranue agpecos

»
>

Huuyuanuzayua 4ucinovix u CUME01bHbIX MACCUBOE.
Hnuyuanuzayus - 570 3aaHe HaYaIbHBIX 3HAYCHUN OOBEKTOB MPOTPAMMBI
IIPU UX OMNPEIEIICHUH, IPOBOJUTCS HA 3TANE KOMIWJIALIUY.

Wuunyanu3aimsi OTHOMEPHBIX MACCHBOB BO3MOYKHA JABYMS CllocoO0amu: oo ¢
yKa3aHUEM pa3Mepa MacCHBa B KBaIpaTHBIX CKOOKaX, JINOO 0e3 SBHOTO YKa3aHUS:

inttest[4] ={10,20,30,40};

charch[]={‘a’, ‘b’, ‘¢’ , ‘d’ };

Cnucok MHUIMATU3AlUK TTOMENIaeTcsl B GUTypHbIE CKOOKHU TP OTNPECIICHUN
MaccHBa.
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B mepBoM ciy4yae WHHIMAIM3AIMsS MOTIAa OBITh HEMOJHOW, eciau Obl B
(GUrypHBIX CKOOKaX HAXOJAUJIOCh MECHBIIIC 3HAYCHHI, YEM YETHIPE.

Bo BTOpOM cCilyyae WMHUIMATH3AIUS JTOJDKHA OBITH TOJHOW, Y KOJHYECTBO
DJIEMEHTOB MACCHBa KOMITMJISTOP OMNPEICNIACT IO YHUCIy 3HAYCHUH B CIIHCKE
MHHIIAATH3AIIMH.

PaccMOTpUM MHHMIMAIM3ALKI0 MHOTOMEPHBIX YHCIIOBBIX MAacCHUBOB. MaccuB
nr000i MepHocTH B C++ paccMaTpuBaeTcs Kak ofHOMepHbINA. Hampumep, MaccuB:
int B [3] [2] [4] — TpakTyeTcsi Kak OJXHOMEPHBIH MAacCHB M3 TPEX JJIEMEHTOB -
AByMepHBIX MaccuBoB (MaTpun) int [2] [4], ¢ umenamu B[0], B[1], B[2], kaxabiit u3
THX MAaCCHBOB TPAKTyeTCs Kak OJHOMEPHBIH MAacCHB, COCTOSIIUN M3 JBYX
OJTHOMEPHBIX MacCHBOB (BekTOpoB) int [4].

Pacnonaratorcst anemenTsl MaccuBa B OIl eCTeCTBEHHO OJHOMEPHO: CHadvaja
pacrosararoTcsi BCe 3JIEMEHTBI MEPBOM MATpPHUIlbl, KaK ObLIO OMKCAHO BBIIIE, 3aTEM
BTOpOM W Tperbeu. llpu onpenenennun, HampuMep, TPEXMEPHOIO MacCUBa
WHHIHAU3AIHS €r0 3JICMEHTOB MOXET MPOBOIMTHCS JIMOO C y4eTOM BHYTpPEHHEH
CTPYKTYPbl MacCHBa, OTICISAS IByMEPHBIC M OJHOMEPHBIC MAacCCHBBI (DUTYPHBIMHU
CKOOKaMH, JINOO CIIMCKOM 3HAYCHUI B COOTBETCTBUH C PACIIOJIOKECHUEM DJIEMEHTOB B
OIEPATUBHOW TAMSITH:
intB[3][2][4]={{{1,2, 3,4},{5,6,7,8}},

{{9, 10, 11, 12}, {13, 14, 15, 16} },
{{17, 18, 19, 20}, {21, 22, 23, 24} } };

OKBHUBAJICHTHO:

{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 21, 23, 24 };

Jisi  MHWIWAIW3aIluid  CUMBOJIBHBIX MACCHUBOB Yallle BCETO HCIOIb3YIOTCS
CTpOKH. VHHIMAIMsI CUMBOJIBLHOTO MAacCHBa MOXET OBITh BBHITIOJIHCHA 3HAYCHHEM
CTPOKOBOW KOHCTAHTHI, HAIIPUMEP, CJICTYIOITUM 00pa3oM:

char stroka [10] = ""cmpoka'’s

[Ipn Takoil WHUIMATU3ANMK KOMIWJIATOP 3alHUIIeT B TaMATh CHUMBOJIBI
CTPOKOBO#M KOHCTaHThI U JOOABUT B KOHIIC JBOMYHBIA HOMB \0’, IPH 3TOM MaMATH
Oynet BoIeneHo ¢ 3anacom (10 Oair).

Mo>kHO 0OBSBIISTH CHMBOJIBHBIN MacCHB 0€3 yKa3aHHsI €TO JIJTUHBI:

char strokal [ ] = "cmpoka'’s

Kommussitop, BeIAESIS TaMATh JIJI MACCHBA, OMPEACIIUT €T0 IJTUHY, KOTopasi B
JTaHHOM ciy4yae Oyzaer paBHa 7 OalWToB (6 OalWTOB MOJ COOCTBEHHO CTPOKY M OJHH
0aiT 1o 3aBEPIIAIOIINI HYJIb).

Nunnnanu3amnusi IByMEpPHBIX CHMBOJIBHBIX MACCHBOB MIPOBOAUTCS CJIETYIOITUM
obpazom:

char name [5] [18] = {"'Heanos', "Ilempos', ''Pozenoaym’'’, "Iloi",
""I'puzopwves’’);

[Ipu 0OBsBIEHMH CHMBOJBHOIO MaccuBa OyJeT BBIAEICHO MaMmatu 1o 18
0alTOB Ha KXY CTPOKY, B KOTOpBIE OYAYT 3aIMCaHbl CHMBOJIBI CTPOKH M B KOHIIC
KOKJIOM CTpoKM Jo00aBieH OalToBbiii HOMb, Bcero 90 OaiftoB. Ilpu Takom
O0OBSIBIICHUH B MAaCCHBE OCTACTCS MHOTO ITyCTOT'O MECTA.
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[Ipu onpeneneHn MHOTOMEPHBIX MAaCCUBOB C MHUIMAIM3ALUHI (B TOM YHCIIE U
JBYMEPHBIX ) 3HAUE€HUE NIEPBOI0 MH/IEKCA B KBaIPATHBIX CKOOKAaX MOYHO OITyCKaTh.

KosmnuecTBO 37€MEHTOB MaccuBa IO IIEPBOMY HU3MEPEHHUIO KOMIWISATOP
ONPENEINUT U3 CIIMCKAa MHUIManu3aunu. Harmpumep, pu onpeneseHun:

char sh [] [40] = {"::::::::::::::::::::::::::::::::::::",

KOMITHJISITOP OIPEICIUT TPH CTPOKH MaccuBa 1o 40 3IEMEHTOB KaXKaas, MpHYEM
sh[0], sh[1], sh[2] — anpeca >TuX cTpok MaccHBa B ONIEPAaTHBHOM MaMsATH. B kaxayro
U3 CTPOK Oy/IET 3amucaHa CTPOKOBask KOHCTAHTA U3 CIIMCKA HHUIIHATH3aIIHH.

Dopma odpawienun K 31eMEHmMam Maccueos

C momomipio onepanuu [] (KBagpaTHbie CKOOKH) 0OeCIeYuBacTCs AOCTYI K
MIPOU3BOJIbBHOMY AJIEMEHTY MacCHBa.

OO0pariieHue K 3AeMEHTY OJIHOMEPHOTO MacCHMBa UMEET BUJIL:

umsa maccuea [unoexc/,
r7I€ UHOeKC — PTO HE HOMEp DJEMEHTa, a €r0 CMeui{eHue OTHOCUTEIIBHO TEPBOTO
anemenTa ¢ uaaekcom 0. [Ipumep:

int A[10]; A[5]=0; //A[5] — oOparieHre Kk MIECTOMY 3JIEMEHTY MacCHBa.

Jns oOpailieHusl K 3JIeMEHTaM MHOTOMEPHOTO MAacCHBa TaKkKe HCIOJIb3YETCS
UMs MacCHBa, IOCIEe KOTOPOTO B KBAJPATHBIX CKOOKaxX CTOUT CTOJIBKO HHJIEKCOB,
CKOJIbKO HM3MepeHuil B MaccuBe. Ilpumep oOpaiieHuss K 3JIEMEHTY JIBYMEPHOIO
MaccuBa: uma maccuea [ i J[ j |, 3T0 oOpallicHre K DIIEMEHTY | —if CTPOKH H |-20
cToJI0I1a IBYMEPHOT'O MacCHBA.

2.6. MaccuBbI M yKa3aTesu

Nmst MaccrBa BOCIpUHUMAETCS JBOSIKO HA dTale ONMpeiesiCHUs] MacCuBa M Ha
ATare ero UCIoJib30BaHMUs.

C _OonHOW CTOpPOHBI UMA Maccuea CIEAYET pACCMATPUBATh KaK HMS
CTPYKTYpHUPOBAHHOM IepeMenHo#. M npuMenenue takux omepaiiuii kak Sizeof n & k
MMEHHM MacCuBa JIal0T B Ka4E€CTBE PE3yJbTaTa COOTBETCTBEHHO pa3Mep BHYTPEHHETO
Ipe/icTaBlieHUs B 0aliTax BCEro MacCHBa U aJjpec MepBOTo AIEMEHTa MacCHBa:

sizeof(uma maccuea) — pa3mMep MacCHUBa;

&umsa maccuea - agpec MaccuBa B LIEJIOM, PaBHBIN apecy NEepBOro JIEMEHTA.

C Apyroil CTOPOHbBI UMA MACCUBA - FTO KOHCHIAHMHbBLIL yKA3amey,
3HAYEHUEM KOTOPOro SIBJISIETCA aApec MEPBOrO 3JIEMEHTA MAacCMBa W 3HAYEHUE
JTAHHOT'O yKa3aTeJis HeJIb3sl U3MEHSITh.

PaccmoTpum omHOMEpPHBIM MacCuB. B COOTBETCTBMH C BBINIECKA3aHHBIM
coOJIF0O1aeTCsl PAaBEHCTRBO:

uma_maccuea = = &uma_maccuea = = &uma_maccueal0l],

TO €CThb, UMSI MAacCHMBa OTOXECTBIISICTCS C aJpecoM MacCHUBa B IIEJIOM U C
aJpecoM €ro MepBOro JIEMEHTA.

JlaHHBIE COOTHOIIEHMS TIO3BOJIAIOT C(OPMYIMpPOBATH e€lie OAWH CIocod
oOpallleHHsI K 3JIEMEHTaM MacCHBa.
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B cooTBeTcTBUU ¢ omepanmei CIOKEHHs yKa3aTess C IeIbIM YUCIIOM, €CITH K
MMCHU MacCcHBa (KOHCTAHTHOMY YKa3aTeJsr0) MPHUOaBUTh LIEJI0€ YUCIIO I:
umsa_maccuea +i
TO Ha MAIIMHHOM ypOBHE C(HOPMHUPYETCS CIEeayIolee 3HaYeHNE aapeca:
uma_maccuea + 1 * sizeof(mun snemenma),
KOTOpOE PaBHO aJpecy | - 20 AJIEMEHTa MacCHBa:
umsa_maccuea + i = = &umsa_maccueaf i ].

Omneparnus pa3bIMEHOBaHHS ajpeca 00BbEeKTa MPEJOCTABISIET JOCTYIT K CAaMOMY
00bekTy. [lpumeHsis omepaiuio pa3bIMEHOBaHUS JJisl JIEBOW W MPAaBOM YacTu
MIPEICTABJICHHOTO BBIIIIE YPABHECHHUSI, IOTy4aeM PE3yIbTar:

*(umsa_maccuea + 1) = =uma_maccusa [ 1],
M3 KOTOPOTO CIEAYET, YTO 00paIaThCs K i-mMy JIEMEHTY MacCUBa MOXKHO JIFOOBIM U3
ATHX PKBUBAJICHTHBIX CIIOCOOOB.

Mmnozomephnvie maccusbt PacCMOTPUM Ha TpUMepe OOBSBICHUS JIByMEPHOTO
maccuBa: type T [m][n]; m, n — uenouucieHHble KOHCTAHTHI, type — THUII
3JIEMEHTa MaccHBa. B MaccwBe M CTPOK MO N 3JEMEHTOB B cTpoke (N CTOJIOIOB).
Nms nBymepHOTrOo MaccwBa | Tak)Ke OTOXKECTBIISICTCS C €r0 aJpecoM, a TaKke C
azpecoM ero rnepporo snementa T/0][0].

Kaxnas cTpoka JBYMEPHOIO MacCHUBa - 3TO OJHOMEPHBIH MAacCHB C UMEHEM
T[i], rme | — MHAEKC CTPOKH, M HMS ITOTO MAacCHBa SIBJSCTCS aapecoM IIEPBOTO
3JIEMEHTA CTPOKH U aJIpeCOM CTPOKH B IIEJIOM.

Anpeca ctpok maccuBa paBubl: T[0], T[1],...,T[m-1], u, Kak 1MoKa3aHO BBIIIIE,
SKBHMBAJICHTHBI CJICIYIOIIMM BeIpakeHusm: T, *(T+1),...,*(T+m-1).

Beipaxkenus: T[i] = = *(T+i) = =&TJ[i][0] — mpencraBasior aapec | —CTPOKH
MacCuBa, W, CJICIOBATEIbHO, 00paliaThCs K DJIEMEHTY | —i CTPOKH |-20 CTOJOIA
MacCHBa MOXHO CJIEAYIOIIUMU CTIOCOOaAMU:

TO]DT = = *(*(T+i)+))===(T[i]+))==C=(T+))[]]
Ykazamenu u cmpoku

Kak 1 MaccuBbI THIIa Char, ykaszarenu char* MoryT HHUIMATH3UPOBATHCS
CTPOKOBBIMH KOHCTaHTAMHU:

char *uma_1 = "cmpoka'’;

char *uma 2 = {""cmpoka'’};

char * uma_3("'cmpoka’’);

B omeparope BBIBOAA IO 3HAYCHHIO YyKa3aTels BBIBEIETCS CTPOKA 0
0ailTOBOrO HYJIS:

Cout << ums yKazamensn Ha CMPOKY;

Ecnmu Hamo BbIBeCTH aapec CTPOKOBOWM KOHCTAHTBI, TPH BBIBOJAE HAI0
BOCIIOJIb30BaThCS MPUBEICHUEM THIIA YKa3aTels K VOid™:

cout << (void*) umsa ykazamens na cmpoky;

Ecni  Hamo mpeacTaBisTh B IpOrpaMMe TPYIIy TEKCTOBBIX  CTPOK,
1eJ1eco00pa3Ho 00BIBUTH MACCUB YKa3zaTeiel Tuma char* mo KoJm4ecTBy CTPOK:
char* name [5]= {""Heanoe¢"’, ""Ilempos'’, '"Pozen'’’, ""Lloit", "'l puzopves’’);
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AJnlpeca OTHENBHBIX CTPOK pAaBHbI 3HAYEHUSAM YyKa3aTelled W3 MAacCHUBa:
name[0], name[1], name[2], name[3], name[4].

IIo aapecaM BBIBOAMM CTPOKH.

for (inti=0; i < 5; i++) cout << nameJi] << endl;

bnarogaps manunyastopy endl ¢hamunnu BEIBEAYTCSA B CTOJIOUK.

Be600/6b1600 21eMenmoe maccueos

B600/6b1600 uucnosvix maccusos

BBoa/BbiBO ~— 3HaueHuWi — apuMETHYECKMX  MACCHBOB  IMPOU3BOIUTCS
ITO3JIEMEHTHO.

s OJHOMEpPHOTO MaccuBa ClEAyeT OpPraHu30BaTh MK (IIOBTOPEHHE
00pabOTKM AaHHBIX), B KOKIOH UTEpaIlid KOTOPOTO, M3MEHATh MHACKC dJIeMEHTa U
MPOU3BOJIUTH BBOJ (BBIBOJA) 3HAYEHHUS COOTBETCTBYIOLIErO »3JeMeHTa. I[Ipumep
WJUTIOCTPUPYET BBOJ 3JIEMEHTOB OJJHOMEPHOI'O MACCHBA!

int test [100] ;
for (inti=0; i< 100; i++) cin >> test /i/;...

[Ipy BBOIE/BBIBOAE 3JEMEHTOB JIBYMEPHOIO MaccuBa HJisi OOpamieHusi K
AJIEMEHTaM HEOOXO0JIMMO yCTaHaBIMBAaTh HOMEPA CTPOK U CTOJIOLOB 31eMeHTOB. [Ipu
TOM LIE€JIECOO0Opa3HO YUUTHIBaTh, Kak »3JEMEHTbl MacCHBa pacIoJlararoTcsl B
ONEPATUBHOM NaMATH. BHENTHUI [IUKJII CJIEAyeT OpraHn30BaTh IO HOMEpaM CTPOK. B
TE€J€ 3TOr0 LMKIA JUJIS KaXKJO0ro HOMepa CTPOKH OPraHM30BaTh BHYTPEHHUM LHMKJI, B
KOTOpPOM TiepebupaTh HOMepa cToJIONOB. Cieays TakoMy allfOpUTMY, OoOpalieHue K
3JIeMEHTaM MaccuBa Oy/eT MPOUCXOAUTH B TOM MOCIEA0BATEILHOCTH, B KOTOPOM OHU
pacnoJiararoTcss B OINEpaTUBHOM mnamsATu. [lpumep mnporpaMMmbl WILTIOCTPUPYET
BBIIIECKA3aHHOE:

#include < iostream.h>

#include< stdlib.h>

void main()

{ int T[3][4];

for(inti=0;i<3;i++){cout <<"\n';

for(intj=0;j<4;j++) { T[i]lj] = rand(); cout <<T[i]j] <<™ *}}

[Ipu BBOJE/BBIBOJIE DJIEMEHTOB MHOTOMEPHBIX MACCHUBOB JIOJIKHO OBITh
OpraHU30BaHO CTOJBKO IIMKIOB Mepedopa HWHIAEKCOB CKOJIb MEPHBIM MAacCHB.
[IpyuuemM, camblii BHEIIHMM LMK — IUKJI Nepedopa caMoro JIeBOro MHJAEKCa, a B
CaMOM BJIOKEHHOM IIUKJIE€ BAPbUPYETCSI CAMBIN ITPaBblii MHIEKC.

B600/661600 cumeonbrbix Maccueos

BBoj 1 BEIBOJ CHMBOJIBHBIX MAaCCHBOB MOYKHO IMPOU3BOAUTH ITOAJIEMEHTHO, KaK
M YHUCJIOBBIX MAaCCHBOB, TO €CTh pacCMaTpHUBaTh CHUMBOJIBLHBIH MacCHB Kak HaOoOp
OTJICJIBHBIX CUMBOJIOB.

Cunrakcuc s3pika C++  10omyckaeT Takke OOpalleHHe K CHUMBOJIBHOMY
MAacCHBY IICJIMKOM II0 €r0 UMEHH, a IMEHHO II0 aJIpecy 3TOT0 MacCHBa B
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onepaTuBHOU mamsTu. [Ipu 3TOM Takke JommycKaeTcs: 0OpalieHne K OTAeIbHbBIM
AJIEMEHTaM — CUMBOJIaM I10 UX MHJIEKCY B MACCHBE.

OOBSIBUM HEKOTOPBIN CUMBOJIbHBI MAaCCHUB:

char text [80];

Crnenyromiue onepaTopsl MO3BOJISIOT IPOU3BECTH BBOJ CUMBOJIBHBIX CTPOK:

1) cin>>text; - CcUMBOJBI HU3BJCKAIOTCS M3  CTAHAAPTHOTO  BXOIHOTO
HoToKa CiN, W 3aHOCATCS B ONEPATUBHYIO MaMATh MO ajpecy text, BBOJ HaYMHAETCS
OT TIEPBOTO CUMBOJIA, OTIMYHOTO OT mpobena A0 mepBoro obodieHHoro npodena. B
KOHIIE CTPOKH B TIAMSTh MTOMEIIACTCS TBOWIHBIA HOJIb.

2) cin.getline(text, n ); - W3BJIEKAIOTCA M3 CTAHAAPTHOTO BXOJHOTO ITOTOKA
cin Jro0ble CUMBOJIBI, BKITIOUYAsT M TIPOOCIIBI, U 3aHOCATCS B ONICPATUBHYIO IMAMSITh I10
anpecy text. BBog npoucxoauT 10 HACTYIUIEHUS! OJTHOTO M3 COOBITHI: mpouuTan N-1
CHUMBOJI WJI PaHEe MOSBUIICS CUMBOJI IEpEXojia Ha HOBYIO CTPOKy ‘\N’, (Ipu BBOE C
KJIaBUATYphI 3TO O3HAYaeT, 4yTo ObLIa HaXkaTa KiaaBuina Enter). B mociennem cioydae
U3 MOTOKAa CUMBOJ ‘\n’ M3BJIEKACTCS, HO B MaMATh HE IMOMEIACTCS, a TOMEIIAeTCs B
naMsATh CHMBOJI KOHIIA CTPOKH '\’

3) gets(text); - yMTaeTcs CTpOKa M3 CTAHAAPTHOIO MOTOKA (IO YMOIYaHHIO
CBSI3aHHOTO C KJIABUATYpbl) U TIOMEIIAeTcs 1o aapecy text. BBoasrcs Bce CUMBOJIBI
J0 CHUMBOJIa TIepexojila Ha HOBYI cTpoky 9m’ (Enter), koropblii B MmaMsaTh He
3aITMCBIBACTCS, & B KOHIIE CTPOKH MTOMEIIAET JBOUYHBIN HOMb \()’.

4) scanf(''%s', text); — w3 craHAApTHOrO IIOTOKA YHUTACTCSI CTPOKa
CHUMBOJIOB JI0 OYEPEIHOro mpobdena u BBOAUT B MaccuB text. B koHile momemaercs
OaittoBblii HONb. Ecnm crtpoka ¢opmara mmeer Bua ''%nNs', To cuuthiBaeTcs N
HEnpoOeTbHBIX CHMBOJIOB.

5) scanf(*'%nc', text); — W3 cTaHAZAPTHOTO IOTOKa BBOAATCA N JFOOBIX
CHUMBOJIOB, BKJIIOYAsi M TIPOOEIIbI, 1 CUMBOJI KOHIIA CTPOKH.

Ecnu crangapTHbIM BXOJHOM ITOTOK CBSA3aH C KJIABUATYypOW, BCE IMPUBEICHHBIC
BBIIIE OIEpPaTOpPbl, B OCHOBE KOTOPBIX JIEKAT BBHI3OBBI (DYHKITMI, OCTaHABIUBAIOT
IporpamMmy 10 BBOJA CTPOKH CUMBOJIOB.

BbIBOJ CTpOKU TTO3BOJISIOT IPOU3BECTH CIICYIONTUE OTIEPATOPHI:

1) cout <<text; - BBIBOAUT BCIO CTPOKY JI0 OAWTOBOTO HYJIS B CTaHAAPTHBIHN
BBIXOJHOM MTOTOK COUt, MO0 YMOJTYaHUIO CBSI3aHHBIM C SKPAHOM JIUCIIJIES.

2) puts(text); - BBIBOJIUT CTPOKY B CTaHJAPTHBIA MOTOK M J00aBJsET B
3aBEPIICHUH CUMBOJI ‘\n’ — IIepexo/ia Ha HOBYIO CTPOKY.

3) printf("'%s"" ,text); - BBIBOAWT B CTaHAAPTHBIA BBIXOJHOHN IMOTOK BCIO
CTPOKY;

printf(*'%ws"" ,text); - BBIBOAUT BCIO CTPOKY B Mmojie W, rae W — Ieaoe
YHCJI0, KOJIMYECTBO TEKCTOBBIX MO3MIIMI Ha dKpaHe i BhIBOJA CUMBOJIOB. Ecim W
OoJIpITIe YKCiIa CUMBOJIOB B CTPOKE, TO cieBa (110 YMOJYaHUIO) Wi cripaBa (dhopmar
"%0-Ws'') OT CTPOKH BBIBOASTCS MMpoOenabl. Ecau W MEHbIE, YeM KOJHUYECTBO
BBIBOJIIMBIX CUMBOJIOB, TO BBIBOJIUTCS BCSI CTPOKA.

printf(*'%w.ns"" ,text); - BBIBOAUT N CHMBOJIOB CTPOKHU B IOJIEC W;

printf(*'%.ns"" ,text); -BBIBOAUT N CUMBOJIOB CTPOKH B IoJie W = N;
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2.7. Co3nanue TMHAMHMYECKHX MaCCHUBOB

IIpu ompenenenun maccuBa €My BbIAEIseTCs TaMsTh. I[lpu omnpeneneHun
BHEIIIHETO WJIM CTaTHUYECKOTO MacCHBa MaMsITh BBIICIACTCS B Ce2MeHme OAHHBIX,
AJIEMEHTBI MAaCCHBA TI0 YMOJYAHUIO WHUITHATM3UPYIOTCS HYJEBBIMH 3HAYCHUSMU.
[Ipu ompeneneHMM aBTOMATHYECKOIO MACCHBA MaMSITh BBIJIECTSACTCS B ce2MeHme
cmexa.

B o00oux cnydasx TpOUCXOIUT cHaAmuuecKoe 6vloejleHue naAMAmu 1o
MAacCCHB JIHOO B CETMCHTE CTAaTUYECKUX HAHHBIX, JIMOO B CTEKE. DTO O3HAYAET, YTO
amb0 A0 KOHLA MporpaMmbl, JMOO 10 KOHLA OJIoka MaccuBam  OyayT
COOTBETCTBOBATH YYACTKU MaMSTH.

MoOXHO BBIICTATh MHaMATh I10J MAaCCHB OUHAMUUECKU B TIpOTpaMMe, C
MTOMOIIIBIO COOTBETCTBYIOIIUX ONEPATOPOB M TAKXKE MPOTPAMMHO OCBOOOXKIATh €€ 0
KEJAHUIO TporpaMMucTa. PaccMoTpuM 3TOT ciydai.

OO0bsBUM yKazaTenu (TepeMeHHbIe) Ha 00OBEeKT Tuma type. YkazaTenn MOKHO
CBS3aTh C MacCCHBaMH - cTaTmdeckuM (1) u quHamudeckumu (2, 3):

1) type * umal = ums yrce onpeoenennozo maccuea muna type;
2) type* uma2 = new type [konuuecmeo rnemenmoe maccuesal;
3) type * uma3 = (type * ) malloc ( koruuecmeo 3nemenmos * sizeof(type));

[IpousmtocTpupyeM 3To Ha IpUMEPax:

intn[5]={1,2,3,4,5}; //oTIpeieNieH CTaTHIECKUIA MacCHB

int*pn = n; //pucoeauHeHKE yKa3aTeIs K MACCUBY CTATUYCCKOM MaMATH
//3HadeHue PN - agpec MepBOro ACMEHTa MaCCHBa

float*pl = new float [10]; [Imuaamuuecku BeiaeneHo 40 6aiT naMaTu

/[3Hauenue pl - aapec mepBoro OaiTa TOro y4actka
double*p2 = ( double*) malloc (4 * sizeof ( double));
/[muaamudecku BoiesieHo 32 OaiiTa maMsATH, 3HAYCHHE P2- aapec epBoro Oaira

[Tocne TOro kak ykazareliib CBSI3aH C MAaCCHBOM JIOCTYIT K 3JIEMEHTAM MacCUBa
OCYUIECTBJISIETCS CIAEAYIOLMMHU CIIOCOOaMM:

1) ums ykazamens [unoexc snemenmal
2) *(ums ykazamens + uHOeKc r1emMeHma)
3) *ums ykazamens ++( onepanus q0MycTUMa, T.K. yKa3aTelb — IEPEMECHHAs )

[Ipumep BBIBOJA DJIEMEHTOB apu(PMETHUECKOTO MaccuBa (MPOM3BOAUTCS
MOAJIEMEHTHO):
int A[10] ={7.3,55, 1, ... };
for (int i=0, *pA=A; i<10 ; i++)
COUt<<*pA++<<"";  [luro sxkBHBajeHTHO COUt << PA[i], miu cout << *(pA+i)

Maccuent ykazameneu
Kak nro0ble mepeMeHHbIE yKazaTedd MOTYT ObITh OOBEIMHEHBI B MAaCCHBBI.
[Iprmepbl MacCUBOB yKa3aTeel CTaATUYECKON MMAMSTH:
char*A [6] — ogHOMepHBIII MacCHB yka3aTelieli W3 6 3JEMEHTOB — yKa3aTeje Ha
00BeKThI THIA Char, aneMeHThl MaccuBa A umeroT Tun char*,
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Bripaxenue: (long)(A+1)- (long) A = 4 (6aiima) — naet BHyTPpEHHHUN pa3Mep
yKa3aTesl.

[To oOmeMy npaBWiy MOXHO OIPEICISITh OJHOMEPHBIC JTUHAMHYCCKHE
MaCCHBBI yKa3aTeJeH, yYuThIBasl, YTO THII SJICMEHTAa MacCHBa paBeH type™:
1) type* * umal = new type* [koruuecmeo ykazameneii 6 maccusej ;
2) type* * uma2 = (type* *) malloc ( konruuecmeo snemenmos * sizeof(type*));

Co30anue  08YyMEPHO20  OUHAMUUECKO20  MACCUBA C  NOMOUBIO
OUHAMUYECKO20 MACCUBA yKa3amelell.

JIByMEpHBII MacCHUB COCTaBIISICTCS W3 OJHOMEPHBIX MACCHBOB - CTPOK
MacCHBa, MPEJCTABISIONIUX COOOW OJHOMEPHBIE MACCHUBBI, KOTOPBHIE MOKHO
NPEICTaBUTh C MOMOIIBIO yKa3aTeleH.

CKOJIBKO CTPOK B JIBYMEPHOM MaccuBe (MaTpHIIE) — CTOJIBKO HAJ0 yKa3areel
JUIsl UX TpelcTaBiieHus. Takum o0pa3oM, Hago OOBSIBUTH MAcCHUB yKaszaTelel Ha
CTPOKH MaTpUIIBI.

MaccuB ykazarened Ha CTPOKM MATPHIBl TOXE SIBISETCS OJHOMEPHBIM
MAaCCHUBOM, KOTOPBII TOXKE MOKHO OMPEICTUTh TMHAMUYECKHU.

DJIeMEHT MaccHuBa ykazaresied umeeT Tum type*, rae type - Tum 3J1eMEeHTOB
MCXOJTHOM MaTpHIIBI, TOATOMY MAacCHB yKa3zaTelled MOYKHO TIPEICTaBUTh C ITOMOIIBIO
yKaszaresis Ha yka3artelnb type*™.

[TycTh Hamo BBIACIUTH MaMSATh HA JUHAMHYECKYIO MaTPHUILy AJIEMEHTOB THUIIA
Int, pasaMepoM: M- cTPOK 1O N AIIEMEHTOB B cTpoke (M-CTPOK U N — CTOJIOIOB).
intm, n;

cin >>m >>n; /lpazmepbl MaTpHUIBl M X N BBEJEM C KIIaBHATYPhI
int ** W, /lonipenenum yka3aTenb Ha yKa3aTellb

//nns mpeicTaBieHrs JUHAMUYECKOTO MAacCHBa yKazaTelen
W = new int*[m]; // BBIIETIIEM TTAMSITH ISl MaCCHBa yKa3aTele u3 M

/[>nemenToB Tuma int*, W[i] — ykazarenb Ha i-#0 CTPOKY JMHAMUYECKOH MaTPHIIbI
//B 1iuksie BbIEIsIeM IaMsITh Ha OJJTHOMEPHBIC MAaCCHUBBI U3 N DJIEMEHTOB
for (inti =0; i<m; i++) W[i] = new int [n];

[TamsTh Ha AMHAMUYECKYIO MATPHILy (M X N) BBIACICHA, K DJIEMEHTaM KOTOPOH
MO>KHO 00paIiaThCs C MOMOIIBIO CTAHAAPTHBIX BBIPAKEHUM:

W [] womm *(*(W+i)+));

[locne paboOTBl MOXHO OCBOOOAMTH MaMsATh, MPUYEM CHaYala Haao
OCBOOOANTH MaMsTh, BBIJCICHHYIO Ha JJIEMEHTBbl CTPOK MAaTpHIbl, a 3aTeM
0CBOOOAUTH MAMSTh, BBIIETIEHHYIO HA MACCUB yKa3aTesiel Ha CTPOKH MaTpULIbL:
for (int i =0; i< m; i++) delete W[i];
delete[ ] W;

Ykazamenv na maccue. Mnozomepnwvie maccugvl Ounamuueckoit namamau.

VYka3arenp Ha MacCUB — ITO NIEpEMEHHAs!, 3HAUEHUEM KOTOPOH SIBIISIETCS aapec
MaccuBa. JTOMY YKa3aTelto JOCTYNEeH y4acTOK MaMSTH, BBIJEICHHBIA MOJl MAacCHB.
[Ipu npubaBiieHUH K TaKOMY yKa3zaTento | momayyaeTcsi 3HaUeHue ajpeca, OoJipliiee Ha
pa3Mep MaccuBa.
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Omnpenenenre ykaszaTellss HA MAacCHB PAaCCMOTPUM Ha TPHUMEPE OMpPEHeIICHUs
ykaszatess ptr Ha MaccuB U3 6 3JIeMEHTOB TUIa INt:

int (*ptr) [6];

Bripaxkenue:

(long)(ptr+1) - (long) ptr == 12 (6aiitoB)

BO3BpAIllaeT pa3Mep MaccuBa B OaifTax, Ha KOTOPHIN "yKa3biBaeT" ykazaTensb ptr.

Mnozomepnulii ounamuueckuii maccug¢ MOXXHO OINPEICIUTbh CIEAYIOIMNUM
o0pazoM: nmew mun maccuea, TIie TAI MacCUBa — ATO THUM 3JIEMEHTOB MaccHUBa W
HY’)KHO€ KOJIMYECTBO KBAJAPATHBIX CKOOOK, C KOHCTAHTHBIMU BBIPAKCHUSIMHU,
OTpeesIoNnUe pa3Mepbl MacCHBA.

[Tpu Takom orpeesieHny CyIEeCTBYIOT CIEAYIOIIHE MPaBUIa;

1) npu BBIIEICHUM TAMATH JJI JTHHAMUYECKOTO MAacCHBa €ro pa3Mephbl JTOJDKHBI
OBITBH TTOJTHOCTBIO OTIPEICIICHBI.
2) HeNb3s IBHO HHHUIIMATM3UPOBATH MACCHUB MPHU JHHAMHYCCKOM BBIJICIICHUN TTAMSITH.
Omnpenenum TpeXMepHbIH auHamuueckuii mMaccuB tuma int [3][2][4]. Dror
MACCHUB COCTOHUT W3 TPEX IMOAMACCUBOB - Martpul 2x4. Omnpenenum ykaszaTenab Ha
0JIMAacCUB — MaTpuIly, Tuma int pasmepom 2x4: int (*p) [2] [4];

C momoripio orepanud NEW BBIIETSETCS YIaCTOK MaMSATH I TPEX MAaTPHII,
MPUYEM OIlepalisi BO3BpAIlaeT aapec IEepBOM MaTPUIBl MAacCHBa, KOTOPBIA U
MIPUCBANBACTCS YKA3aTENIO P:

p=new int [3] [2] [4 ] — Beiaenena mamsTh st MaccuBa 3X2X4 trma int

Yto0Bl 0CBOOOIUTH MaMSITh, BBIICIEHHYIO HA MacCUB, UCIOJIb3yeM OIepaTop:
delete [ ] p;

dopMbI 00paIIeHus K dJIeMEHTaM MacCHBa;

PLID1IK], ma6o *(*(*(ptrl+i)+j)+k).

B oneparope:

cout << (long) (p+1) — (long) p;  //16
- pa3Mep y4yacTka naMsiTH, Ha KOTOpbIi "yKa3bIBaeT" yKazaTelsb .

Onpedenenue muna maccusa UMEET CIIETYIOIINI BU:

typedef type uma_muna_maccuea [kl1] [k2] ..[kn];

[Tpumep: typedef float array [3][5][2];
array — ums tuma MmaccuBa 3x5x2 ¢ snementamu tuna float
array Mas; - onpenenen maccuB Mas tuna array.

Onpeoenenue muna ykazameJisi HA MACcu8 UMEET CIEAYIOLUN BUA:
typedef type (*uma_muna_ykazamena_na_maccue) [kl] [k2] ..[kn];
[Mpumep: typedef float (*tpm) [5][2];

tpm — uMs THIA yKa3aTens Ha MaccuB 5X2 ¢ anemeHTamu tuna float

tpm pm ; - 0OBsIBIIEH yKa3aTeIb TAKOTO TUIIA

Pa3nen 3. ®ynkuum
3.1. OnpenesieHue, oNUCaHUE U BLI30BBI (PYHKIIUIA

[Iporpamma Ha s3pike C++  mpeactaBiseT coOOM  COBOKYITHOCTH
IPOU3BOJIBHOTO KOJIMYECTBAa (DYHKIMM, OfHA (M €AMHCTBEHHAs1) U3 KOTOPbBIX -
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r7IaBHass (QYHKIMS C WMEHeM mMain. BeIMogHeHWe mporpaMMbl HAuWHACTCS U

3aKaHYMBACTCS BBITIOJHEHUEM (YHKIIMH Main. BeImojHeHHe HErJIaBHBIX (YHKITUH

WHUIIMAPYETCS] B TJIABHOW (YHKIIMM HEMOCPEICTBEHHO WM B APYTUX (YHKIHIX,

KOTOPBIE CAaMU UHUILIMMPYIOTCS B TJIaBHOM.

@DYHKIIUU — 3TO OTHOCUTEIHLHO CaMOCTOSTEIbHBIC (ParMEeHTHI MPOTPAMMBI,
odopMIIEHHBIE 0COOBIM 00pPa30M M CHAOKECHHBIC IMEHEM.
Kaxxnmas GpyHKIUs CyIecTByeT B IporpaMMme B €IMHCTBEHHOM JK3EMIUISPE, B

TO BpeMs KaK 00pamaTthcs K Hel MOYKHO MHOTOKPATHO W3 Pa3HBIX TOYEK MPOTPAMMBI.

YnomuHanue nMeH! (QYHKIIMHM B TEKCTE MMPOTPAMMBI HAa3bIBACTCS 6bI3080OM
¢dyukyuu. llpu BbBOBe (YHKIMH  aKTUBU3UPYETCS  IMOCIEIOBATEIHLHOCTH
o0pa3yIonux €€ OmepaTopoB, a ¢ MOMOIIBI0 TIepeaaBacMbIX (YHKIIMHA MapaMeTPOB

OCYIIECTBIISICTCS. OOMEH JaHHBIMH MeXAy GYHKIHEH W BBI3BIBAIOMIEH €€

IIPOrPaMMOM.

[To ymomuanuio Bce PyHKIIMU BHENTHUE (KJIacc mamsTH eXtern), 1oCTYyIHbBI BO

Bcex (ainax mporpammsbl. [Ipu onpeneneHuu GyHKIMHU JOMYCKAETCS KJIAcC MaMsTU

static, ecnmu Hamo, YTOOBI (PYHKIHS HCIOJIB30BANIACH TOJBKO B JaHHOM (aiiie

MIPOTPaAMMBL.

Onpeoenenue gpynkyuu
Omnpenenenue GyHKIMUA — 3TO MPOTPpaMMHBIN TekCT GyHKuuU. OnpeaeneHue
(GYHKIIMA MOKET pacrojaratbcsi B JIIOOOW 4YacTU MPOrpaMMbl, KpOME KaK BHYTpPH
npyrux Gyukuii. B f3pike C++ HET BIOXKEHHBIX (QYHKIIUM.
OmnpeneneHre COCTOUT U3 3aroJioBKa U Tejia PyHKIUU:
<mun > <umsa ynkyuu > (SCRUCOK OPMATIbHBIX nApaMempos™)
mejno pynkyuu

1) mun — Tun Bo3BpamaeMoro GyHKIMCH 3HAYCHHS, C TTIOMOIIBIO oieparopa return,
ecau (QyHKUMS HE BO3BpallaeT HUKAKOTO 3HAYCHMS, HAa MECTO THUMa CIEIyeT
MMOMECTHTD CJIOBO VOId,;

2) umsa pynxkyuu — nieHTUPUKATOpP, YHUKATIBHBIA B IPOTpaMMe;

3) cnucox popmanvuvix napamempos (cuzHamypa napamempos) — 3aKIIOUCHHBIN
B KPYTJIbIe CKOOKH CITUCOK clienu(uKauii OTACIbHBIX (DOPMATBHBIX TTAPaMETPOB,
NEePEYUCIISIEMBIX Yepe3 3arsTyo:
<mun napamempa> <ums napamempa=,

<mun napamempa> <umsa napamempa> = <ymaauueaemoe 3Ha4eHue>,
€CJIM TapaMeTphbl OTCYTCTBYIOT, B 3arojOBKE TMOCJI€ UMEHU (DYHKIUU JTOJKHBI
CTOSATh, JIN0O MycThie ckoOKH (), 1100 ckoOkm — (vVoid);
U1 (popMasIbHOTO TIapaMeTpa MOXKET OBITh 3a/IaHO, @ MOXKET U OTCYTCTBOBATh
yMaJT4MBaeMoe 3HaUeHHE — HadaJIbHOE 3HAUCHHE TTapamMeTpa;

4) meno pynkyuu — 310 OJOK WM COCTaBHOM OmepaTop, T.C. MOCIEA0BATEILHOCTh

OTpe/IeICHIH, OMMMCAHUN 1 OTIEPAaTOPOB, 3aKITIOYCHHAs B UTYPHBIE CKOOKH.

Bvi306 pynkuyuu

Br130B (hyHKIIME TIepeaeT el yrpaBieHHe, a Takke (PaKTHIECKUe mapamMmeTphl
IpU HAJTUYUH B onipeiesieHUH GyHKIMU (OpMaIbHBIX MapaMeTPOB.

dopma BbI30Ba (YYHKIIHH:
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ums hynKkuuu (cnucok haxmuueckux napamempos);

Crincok (pakTHYECKHX MapaMEeTPOB MOXKET ObITh MyCThIM, eciau (yHKIus 0e3
napameTpoB: ums gyukuuu ();

dakTHyeckue  mapaMeTpsl  JIOJDKHBI  COOTBETCTBOBAaTH  (hOpPMaIbHBIM
napaMmeTpam 1o KOJIUYECTBY, TUITY, U IO PACIIOJIOKEHUIO MTapaMeTPOB.

Ecnu ¢yHKuMs BO3BpalaeT pe3ysbTaT, TO €€ BbI30B IMPEJCTaBIsET COOOMU
BBIpKEHUE C omepanuen "Kpyribie ckoOku". Onepanaamu ciyxat uMmsi GQyHKUIHUUA U
CIUCOK (paKTUUECKHUX MapaMeTpOB. 3HAUYCHUEM BBIPAXKEHUS SBISIETCS BO3BpALIAEMOE
byHKIIMEN 3HaUYCHHUE.

Ecnu ¢ynkuus He Bo3BpaimmaeT pesyibrata (THm — VOid), BBI30B (YHKIMH
Ipe/iCTaBIsAeT cOOOM omeparop.

[Tpu BbI30BE (GYHKIMH MPOUCXOAMT Meperada (PaKTHUECKHX MapamMeTpoB U3
BBI3BIBAIONICH MPOrpaMMbl B (YHKIIUIO, © UMEHHO 3TH MapaMeTpbl 00padaThIBAIOTCS
B TeJsie (PYHKIIMU BMECTO COOTBETCTBYIOIUX (POPMaTHHBIX MAPaMETPOB.

[Tocne 3aBepleHHs] BBINOJHEHHS BCEX OMEPAaTOPOB (YHKIMS BO3BpaIlacT
yIpaBlieHUE MPOTPaMMON B TOUKY BBI30BA.

Onucanue (pynkyuu (npomomun)

[Tpu BbI3OBe (hyHKIMU (hOpMabHbIE ApAMETPhl 3AMEHSAIOTCS (PaKTUUECKUMH,
npuyeM coOJI0aeTCsl CTPOroe COOTBETCTBUE MapaMeTPOB MO TUMaM. B cBs3u ¢ 3Toi
0COOCHHOCTBIO si3blka C++ TMpoBepKa COOTBETCTBUA THUIIOB (HOPMaJbHBIX M
(paKTUYECKUX MapaMETPOB BBIMOJIHAETCS Ha 3TaNe KOMITWIISALUY.

Crporoe corjacoBaHME€ O THIIAM MEXIy HapameTpamu TpeOyeT, 4ToObl B
MOJAYJIE IPOrpamMMBbl 0 MEPBOro OOpalleHus K QYHKIUU ObUIO MOMEIIEHO JTMOO ee
ompenesieHue, MO0 ee omnmucaHue (MPOTOTHIl), COJEpIKallee CBEACHUS O THUIIC
pe3ynbTaTa M O TUIax BCEX MapaMeTpOB.

[IporoTun (onucanue) GyHKUUHA MOKET BHEIIHE MOYTH MOJHOCTHIO COBNAAATh
C 3aroJIOBKOM oNpeeneHus] QyHKUIUU:

<mun @ynkyuu> <ums Qynxyuu>

(<cneuughuxauus popmanvnovix napamempoe>);

OTnuyne omucaHus OT 3arojoBKa OIpeneieHus (QYHKIUM COCTOMT B
CJIeIYIOLIEM:

— Hanuyue ';' B KOHIIE OMMCAHUS — 3TO OCHOBHOE OTJIMYHE U

— HeoOsA3aTeNbHOCTh WMEH MapaMeTpoB, JOCTAaTOYHO 4depe3 3arsiThie
HEePEYUCIIUTh TUIBI TAPaMETPOB.

Ilepemennvie, 0ocmynnvle pynkuyuu

1) nokanvHble nepemennvle:

- 0OBsBIIEHBI B Telle (PYHKLMH, JOCTYIIHBI TOJIBKO B TeJ€ (PYHKIINY;

- TIpH OTpeeNICHUU TIEPEMEHHON €Il BBIIEISCTCS MaMsITh B ceeMenme CmeKd,
NIPY 3aBEPIICHUH BBHITIOTHEHUS (PYHKIIMH MaMATh OCBOOOXKIACTCS;

2) opmanvhvie napamempol:

- OOBSIBJICHBI B 3ar0JIOBKE (DYHKIUHU U JOCTYIHBI TOJIBKO (PYHKIINUU;

- (QopmanbHBIE TapaMeTphl 3a HUCKIIOYCHHEM TIapaMeTpPOB — CCHUIOK
SBIIIIOTCS JIOKAJIBHBIMY TTIEPEMEHHBIMH, MTAMSITh UM BBIICTISIETCSI B cmiexe;
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- mapaMeTp — CCbUIKa JOCTYNEH TOJIbKO (DYHKUMH, HO OH HE SIBISETCA
MEPEeMEHHOI, HAa HEro He BBLACNAETCS MaMATh, 3TO HEKOTopas aOCTpaKIHs IS
0003HAaYECHHS BHEILTHEH MO OTHOIICHHUIO K (PYHKIIUK IEPEMEHHOI;

3) enobanvhuvie nepemenmbie:

- nepeMeHHble OOBSBICHB B MpOrpaMMe KakK BHEIIHUE, T.6. BHE BCEX
(QyHKIMIA, BKITIOYAst U T1aBHYO QYHKIMIO Main;

- 4ToObl rnobanbHas mepeMeHHas Obula JOCTYMHA (QYHKINH, QYHKIUS HE
JOJHKHA COZIEPXKATh JIOKAJTBHBIX TIEPEMEHHBIX U (POPMANBbHBIX MAapaMETPOB C TEM KE
MMEHEM; JIOKAJIbHOE UM "3aKpbIBaeT" III00AIBHOE U JIEJIAET €r0 HE JOCTYIHbBIM;

Onepamop return

Omnepatop return - onepaTtop BO3BpaTa ynpaeieHus npoZpammont u 3Ha4eHus
B TOUKY BbI30Ba (QyHKIHH. C MOMOIIBIO0 3TOT0 omnepaTtopa GyHKIUS MOXKET BEPHYTh
OJIHO CKaJIsIpHOE 3HaueHue modoro tuna. dopma omneparopa:

return (eviparncenue);

- BBIpa@XEHHUE OINpeesieT 3HaUeHHe, Bo3BpaliaeMoe QyHKIUEH; BbIpaKeHNE
BBIUMCIISIETCS, pe3yibTaT mpeoOpa3yeTcss K THUIy BO3BpPAllaéMOro 3HAUYECHUS MU
HepesacTcsl B TOUKY BbI30Ba (PYHKIINH;

- ecau (YHKIMS HE BO3BpalllaeT pe3yibTara, ONepaTop MOXET, JMOo
OTCYTCTBOBATb, JIMOO MPUCYTCTBOBATH C ITyCTHIM BbIpaXeHHEM: eturn;

- (QyHKUHS MOXET MMETh HECKOJBKO OIepaTopoB leturn ¢ pa3iaudHbIMU
BBIPAXECHUSIMU, €CIIH aJTOpUTM (PYHKLUHU IPEIyCMaTPUBAECT pPa3BETBICHUE.

OyHKIMA 3aBEPIIACTCA, KAK TOJBKO BCTpedaeTcs omeparop return. Ecmum
(yHKUMS HE BO3BpalllaeT pe3yJbTaTa, M HE HUMeEeT omnepatopa return, onHa
3aBepuIaeTcs M0 OKOHYAHHUIO Tena (PyHKLIHUU.

Dopmanvhble u hakmuueckue napamempul YyHKuuu

[TocpeacTBoM (QopMalIbHBIX MapaMETPOB OCYUIECTBIIAETCS OOMEH JaHHBIMU
Mexay GyHKIMEH U BbI3bIBaIONIEd ee mporpammoil. B dyHKuMO naHHBIC
nepeaaroTcs ais o0padboTku. DyHKIMA, 00padOTaB 3TH JAHHBIE, MOXKET BEPHYTh B
BBI3BIBAIOIYIO (DYHKIIMIO Pe3yJIbTaT 00padOTKH.

B onpenenenun QyHkuuu Qurypupyrotr (opmanbHble HapaMmeTpbl, KOTOPbIE
MOKa3bIBAIOT, KAKUE JaHHbIE CIENYET MepeaaBath B (YHKLHUIO [IPU €€ BbI30BE, U KaK
OoHM OyayT 00pabaThIBaThCs OnepaTopaMu (PyHKIUH.

Cnucok popMaNibHBIX MapaMeTPOB (COIUCOK apTyMEHTOB) (DYHKIIMH YKa3bIBaET,
C KakuMH (PaKTHUECKUMU MapaMeTpaMu CIEAYET BbI3bIBATH (DYHKIIHIO.

daxTrueckue nmapaMmerpsl nepeaaroTcs B QYHKLHUIO IPU €€ BbI30BE, 3aMEHSS
(dopMmanbHbie mapameTpbl. PaKTUUYECKUE MapaMeTphl, O KOJMYECTBY, IO TUNY (OH
JIOJDKEH OBIThb HJEHTHUYHBIM MM COBMECTHMBIM), IO PACIOJOKEHHUIO JOJKHBI
COOTBETCTBOBATh (DOPMASIbHBIM MapamMeTpaM.

Ymanuueaemvie 3nauenus napamempos

dopMabHBIM NTapaMeTP MOXKET COAEpKaTh yMAIUMBAeMOe 3HayeHue. B atom
cllydae TpU BbI30BE (DYHKIIHMHU COOTBETCTBYIOIIUN (DAKTUYECKUH TMapaMeTp MOXKET
OBITH OMYIIEH M yMaTYMBaeMOE€ 3HAUCHUE HCIOJIb3YeTCS B KauecTBE (PaKTUUECKOTO
napamerpa. [lpu 3aianum ymamduBaeMbIX 3HaYSHHUH TOJKHO COOIIOIAThCS MTPaBUIIO.
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Ecnu mapamerp umeer ymanuuBaeMoe 3HAUYE€HHUE, TO BCE MapaMeTphbl CIpaBa OT HETO
TaKXe T0JKHBI UMETh YMATYMBAEMbIC 3HAUCHUS.

Ilepeoaua pakmuueckux napamempos

B C++ nepegava mapamMeTpoOB MOKET OCYIIECTBISATHCS TPEMS CITOCOOaMMU:

— MO 3HAYEHUIO, KOrJa B (YHKUHMIO TEpeacTCs 4YHUCIOBOE 3HAUCHHE
rapamMeTpa;

- 0 aapecy, Korja B (QYHKITUIO TIEpelaeTcs HE 3HAUYCHHUE MapaMeTpa, a ero
azpec, 4To 0COOEHHO YA00HO /JIs Mepeiaun B KaueCTBE IMapaMeTPOB MACCHBOB,;

- MO CChUIKE, Korja B (DYHKIUIO MepelaeTcss HE YHCIOBOE 3HAYEHUE
napameTpa, a caM rmapaMeTp U TeM CaMbIM 00€CTIeUnBaeTCsl IOCTYM U3 Tena GyHKIUU
K 00BEKTY, SBIAIONIEMYCS (PAKTUYECKUM ITapaMETPOM.

llepeoaua napamempog no 3uHaueHuo

dopMaIbHBIM MAPAMETPOM MOXKET ObITh TOJILKO UMsI CKAISIPHON MEepeMEHHOM
CTaHJIAPTHOTO TUIIA UK UMsI CTPYKTYPBI, ONIPE/ICICHHON MOJIh30BaTEIEM.

[Ipu BeI30Be (hyHKIMU (hopMaTbHOMY MapaMeTPy BBIICIACTCS MaMsATh B CTEKE,
B COOTBETCTBUU C €ro THUNOM. DaKkTUUECKUM IMapaMeTpOM SIBIISCTCS — BBIPAKECHHUE,
3HayeHue KOTOPOrOo KOMUPYETCs B CTeK, B oOmacte OII, BbiAeNeHHYIO MOJ
dbopmanbHblii  mapamerp. DakTUUECKUM MApaMETPOM MOXKET OBITh MPOCTO
HEMMEHOBAHHAs KOHCTAHTa HY>KHOTO THUMA, WIM UM HEKOTOPOM MEepEeMEHHOM,
3HaYeHUE KOTOPOU OyAEeT UCIOIB30BaHO KaK (haKTUYECKUM mapameTp.

Bce wusMenenusi, mnpoucxoasume ¢ (GopMambHBIM TapaMeTpoM B Tele
GyHKIIMY, HE MepeaaroTcs MePEMEHHOM, 3HaueHue KOTOPOU SBISUIOCh (PaKTUYECKUM
napamMeTpoM (QyHKIIHH.

llepedaua napamempog no adpecy - no yKasameuro

dopMaIbHBIM MapaMETPOM SIBIIACTCA yKazaTenb type*p Ha mepeMeHHYIO ThIia
type. Ilpu BwBOBe dyHKIUU (DOopMaTLHOMY MapaMeTpy-yKa3aTelllo BBIIETISETCS
namsATh B CTeke - 2 Oaiita, eciu ykasarenb OMmkHU U 4 OaiiTa, eciid yKa3aTelb
nanbHuM. aKTHUYECKUM MapaMeTpoM MoxeT ObITh 6o aapec B OIl mepeMeHHoOM
tuna type, nubo 3HaYeHWe JpYroro ykasarens, Tuna type* wu3 BbI3bIBaroIICH
nporpamMmbl. B o0nacTe mamsTu (B CTEKe), BBIIEICHHYIO IJIs yKasarens P Oyner
KOMHUPOBATHCS 3HAUEHUE HEKOTOPOTO adpeca U3 BhI3bIBatOIIEH (DyHKITUH.

B tene ¢pyHkumu, KCHoib3ys onepaluio pa3biIMEHOBAaHUSI yKazaTessl *P, MOKHO
MOJYYUTh JOCTYN K YYacTKy MaMsTH, aJpec KOTOPOro MOJy4usl P TpPU BHI3OBE
GYHKIIUU, 1 U3BMEHUTH COAEPKMUMOE ITOT0 y4acTKa.

Ecnu B Tene QpyHKUMM U3MEHSIETCS 3HAYEHUE *P, MPHU BBI30BE (PYHKIUHU ITH
U3MEHEHUsS TPOU30MAYT C TEM 0OBEKTOM BBI3BIBAIOIICH TPOTrpaMMBbl, aIpec KOTOPOTo
MCIIOJIH30BAJICS B KaueCTBE (DAKTUUIECKOTO MapaMeTpa.

llepedaua napamempos no cculike

B sa3pike C++ ccpuika ompeiesreHa Kak Jpyroe HUMsl yKE CYIIECTBYIOLIEH
nepeMeHHoil. [lpu ompeneneHUM CChUIKM OINEpaTHBHAs MaMsATh HE BBIAEISETCA
Nuunmanuzatop, SBISIIONTUACS 0OS3aTENbHBIM aTPUOYTOM OIPEICICHUS CCHUIKH,
MPEJCTABIIICT COOOM MMS NMEPEMEHHOM TOTO e THIA, MMEIOIIEH MECTO B ITAMSTH.
CcpUiKa CTAaHOBUTCSI CHHOHUMOM 3TOM ITEpEMEHHOM.



62

type & ums ccvinku = umsa nepemennoi;

OCHOBHBIE JOCTOMHCTBA CCBHUIOK MTPOSBIISAIOTCA IIPU padboTe ¢ QyHKIUAMHU.

Ecin omnpenenuth ccbulky type&a u HE HHULIUAIU3UPOBATH €€, TO 3TO
PAaBHOCWJIBHO CO3JaHUI0 OOBEKTAa, KOTOPBIA UMEET UMsI, HO HE CBA3aH HHU C KaKUM
YYaCTKOM HaMSTH. JTO SIBISIETCS OLIMOKOM.

OnHako Takoe OMpEeNeNICHHE MOMYyCKaeTcs B CHenu(HUKAIUsIX (opMaabHBIX
napameTpoB (pynkuuid. Ecnu B kadectBe (hopManmpHOro napamerpa (yHKIHH Oblia
olpeJieieHa HEeMHUIMAIN3UPOBAaHHAas! CChUIKA - HEKOTOpast abCTpaKTHasl IepeMeHHas,
KOTOpasi UMEeT UMs, HO HE UMEET aJipeca, B KauecTBe (PAKTUUECKOTo MmapameTpa npu
BbI30BE (YHKIIMHM CJEAYyeT WHCIONb30BaTh HMs TEPEMEHHON W3 BBI3bIBAIOIICH
OporpaMMbl TOTO K€ THIIA, YTO M CChbUIKA. JTa IEpPEMEHHas WHULUAIU3UPYET
CCBLIKY, T. €. CBA3BIBAET CCHUJIKY C YUaCTKOM MaMsTH.

TaxuMm o0pa3om, ccblika 00eCeunBaeT AOCTYI U3 PYHKIIMH HETTOCPEICTBEHHO
K BHEUIHEMY Yy4YacTKy MaMsITH TOM MEPEMEHHOM, KOTOpas IMpH BBI30BE (PYHKIMU
OyZeT UCI0JIb30BATHCS B KAUECTBE (PaKTUUECKOTO MapameTpa.

Bce usmenenus, npoucxoasiue B (GyHKIUU CO CCBUIKOM, OYAyT MPOUCXOIUTh
HEIOCPEJICTBEHHO C IEPEMEHHOM, SABIIAIOIICHCS (PAaKTUUECKUM ITAPAMETPOM.

Ot1o Hanbosee MepCrneKTUBHBIN METO MepeJadyn MapaMeTpoB, TaK Kak B 3TOM
cllydae BOOOIIE HE MPOUCXOAMUT KONMPOBAaHUE (PAKTUYECKOrO IapaMmerpa B CTEK,
OyIp TO 3HaYEHUE WU afpec, PYHKIUS HEMOCPEACTBEHHO ONMEPUPYET C BHEITHUMU
[0 OTHOILIEHHIO K HEH NMEPEMEHHBIMHU, HCIOJIb3YEMBIMU B KauecTBe (DAKTUUECKUX
IIapaMeTpOB.

3.2. Knaccudukauus ¢gopMaabHbIX IAPAMETPOB

DopmanvHblii napamemp cKaiap, yKazamesp Ha CKANAP, CCblIKA HA CKAAPD.
B kauectBe ckanspa OyAyT paccMaTpUBaThCsl NIEPEMEHHbIE OCHOBHBIX THUIIOB,
AJIEMEHTBI MAaCCUBOB WU CTPYKTYP.
Ecnu ¢oopmanvrvimu napamempamu ¢oynkyuu a61a10mcsi.
a) CKaJsIphl;
0) yKa3zaTelu Ha CKaJAphl;
B) CCBUJIKU Ha CKAJISIPHI;
Mo haxmuyeckumu napamempamu O0JIHCHbL ObImb:
a) 3HAYEHUS CKAJISIPOB;
0) agpeca CKalsIpoB;
B) UIMEHA CKaJsIpOB (MMEHA yYaCTKOB MaMsTH).

(DOpM(lJleble napamempbsbl — MaACCUe6bl
MaccuB B kauecTBe (PAKTUYECKOTO MapaMerpa MOKET ObITh MepellaH B
(YHKIHIO TOJIBKO O aJIpecy, TO €CTh C UCMOJIb30BAHUEM yKa3aTells.
1) @opmanvroii napamemp- onpedenenue maccusa:
B kadecTBe (popMaIbHBIX TapaMETPOB MOXKHO MCIIOJIb30BATh:
1) ompeneneHre MaccuBa ¢ GUKCHPOBAHHBIMU TPAHHUIIAMU, HATIPUMED:
float A[5], int B[3][4][2], char S [25];
2) ompenencHne OJJHOMEPHOTO CUMBOJILHOT'O MAaCCHUBA C OTKPBITOM IPaHUIICH:
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char S1[];
[Tpu paGoTe co cTpokamu, TO €CTh C OJTHOMEPHBIMH MAaCCHBAMHU JAHHBIX TUIA
char, mocnennuii 37eMEeHT KOTOPBIX MMeeT u3BecTHoe 3HadeHue - '\O', HeT
HEO0OXOAMMOCTH IepeaaBaTh pa3Mepbl MACCHUBA;

3) ompeneneHWe YHCIOBOTO WM MHOTOMEPHOTO CHMBOJBHOTO MAacCHBa C
OTKPBITOM JIEBOM TpaHULEW M MapaMeTp U1 NepeAadyd pa3Mmepa JIEBOM
IPaHULbL:

float A[], intB[][4][2], charS2[][60], w int n

[Ipy Bcex ITUX OIPENENEHUsIX B CTEKE BBIIEIAETCS ONEpaTHBHAs IaMsTh Ha
OJIMH yKa3aTenb U mepenadd B (QyHKIUIO aJpeca HYJEBOTO 3JIEMEHTa MaccuBa —
(pakTHYECKOrO MapameTpa.

MaccuB, aapec KOTOporo OyJIeT HCIOJIb30BaH NPU BBI30BE (PYHKIMM, Kak
(akTUUYeCKUil MmapamMeTp MOXKET ObITh M3MEHEH 3a CUeT BBIIIOJIHEHUS OINEepaToOpOB
GyHKIIUU.

Ecnu ¢opmanbHbli mapameTp - MaccuB ¢ (PUKCUPOBAHHBIMU I'PaHULIAMU KakK B
OepBOM ciaydae, (pakTHYECKHUM MapaMeTpoM OyIeT MMs MacCHBa M3 BbI3BIBAIOLICH
MIPOrpamMMBbl C TEMU K€ (PUKCUPOBAHHBIMU T'PAHULIAMU WJIM K€ 3HAUCHHE yKazaTens
Ha TakoM (PMKCUPOBAHHBI MACCHUB.

[Ipu Kcnoap30BaHUM BTOPOTO ONpEAeNeHHs (PaKTUYECKUM IMapaMeTpoM OyaeT
VM CAMBOJIBHOI'O MacCUBa, WJIM yKa3aTeJs Ha MEPBBIA 2JIEMEHT MACCHBa.

[Ipy uCHoJIb30BaHUU TPETHErO omnpenaencHus (aKTUHUECKUMHU NapamMeTpamu
OyAyT HMMsI MaccuBa W3 BBI3bIBAIOUIEH MpPOrpaMMbl, HO YX€ C IPOU3BOJBHBIM
KOJIMYECTBOM DJIEMEHTOB I10 IIEPBOMY M3MEPEHHUIO U pa3Mep MaccuBa IO IIEPBOMY

U3MEPEHUIO.
[IpownmtocTpupyeM CKa3aHHOE Ha MpuMepe ompeneneHus QGyHKINH,
3aMOJIHSIONIEd  TPEXMEpPHbIM  MAacCMB  —  MapaMeTp  IOCJIEI0BaTEIbHBIMU

HaTypaJIbHbIMU YMUCJIaMHW, HAaUWHAaA C CAMHHILbI 1 Bo3BpaLua}01ue171 10 CCBIJIKEC CYMMY

€ro 3JIEMCHTOB:

const int n=4, k =5;

float f (floata [ ] [n][k] , intm, float & s)

{s=0;intt=1;

for (inti=0; i< m; i++) for(int j=0; i< n; j++) for (int I=0; I< k; I++)
{alili][l]=t++; s+=ali][][l];}}

void main ()

{ float s, dat [3][4][5];

f(dat, 3, s); //Bb130B yHKIMH 3anoHsIOIICH MaccuB dat

cout <<s;}

1) @opmanvusiii napamemp - yrazamenw:

1) B kauectBe (opmalbHOTO IMapaMeTpa OmIpeaessieTcs yKasaTeiab Ha
NEepBbIA AJEMEHT MaccuBa JIFOOOM MEpPHOCTM W BTOpPOM mapamerp — oOiee
KOJIMYECTBO JICMEHTOB B MacCHUBE:

type*p, int n.
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dakTHUYECKUMH MapaMeTpaMy B 3TOM ciiydae OyayT — ykazaTenb Tuma type*,
3HAYeHWE KOTOPOrO - ajgpec IMEepBOro JJIEMEHTa MacCHBa M BTOPOW MapamMeTp -
3HaYeHHUE OOIIETro KOJUYECTBA 3JIEMEHTOB B MaccHBe. [Ipu 3TOM HaJI0 MOMHHTH, YTO
HnMA MaCCHBa J'HO6OI>1 MCPHOCTH — 3TO KOHCTAHTHBIN YKa3aTteiib, 3BHAYCHUCM KOTOPOIO
SBIISICTCSL QJIpeC TIEPBOTO AJIEMEHTA MAacCHBa, OJHAKO TOJBKO Ui OJHOMEPHOTO
MacCHBa MMsI — €CTh YKa3aTellb Ha 3JIEMEHT MacCHBa, JUIsl IBYMEPHOTO MAcCHBa UM
MacCHBa — 3TO yKa3aTellb Ha CTPOKY MacchBa W Tak jgajee. UTOOBI MONTYyYUTh
yKaszaTellb Ha 3JICMEHT MacCHBa JUIsS JIBYMEPHOTO MacCHBa, HAJ0 Pa3bIMCHOBATh MM
MacCHBa, JJIsl TPEXMEPHOTO MacCHMBa — JIBa pa3a pa3bIMEHOBATh UM MAacCHBa U TaK
nanee. Vinu pemarb npo06ieMy SIBHBIM IPUBEACHUEM TUIIOB yKa3aTelIeH.

B xauectBe nmpumepa omnpeneanm GyHKIUIO, GOPMHUPYIOIIYIO YIOPSI0UECHHBIN
MacCHB M3 DJIEMCHTOB JIBYX JIPYTrUX MacCUBOB. Bce Tpu MaccuBa mpecTaBuM €
MOMOIIIBIO  YKa3aTeJel Ha TepBbI dJIEMEHT MaccuBa. Vcrosb3yem erie jBa
napamMeTpa JiIsl yKa3aHus Pa3MepOB UCXOIHBIX MAaCCHBOB. PazMep pe3yIbTHPYIOMIETO
MacCCHBa SIBJSICTCS CYMMOW KOJIMYECTBA 3JIEMEHTOB JIBYX MacCHUBOB.
#include<iostream.h>
void f (int*a, int*b, int*c, int n, int m)

{inti, j, p;
for (i=0; i < n+m; i++) //popMupoBaHUE HEYTIOPSAAOUYESHHOTO MAaCCHUBa
if (i <n) c[i] = a]i];else c[i] = b[i-n];
[lynopsimounBaHre MacCHBa METOAOM ITy3bIPEKOBOTO BCIUTBITHS
for (i =0; i <n+m-1; i++)
forGg=n+tm-1;j>1i;j--)

} if (c] < cl-1D{p= c[il; cbl = cli-11; c[i-1] = p;}

inti,a[]={7,95,4,0,2,89,33,73,11},
b[]={23,87,55,45,4,3,0,6,7,3},

n=sizeof( a ) / sizeof ( a[0]),

m= sizeof( b ) / sizeof ( b[0]);

//a)co3maBaeMblii MACCUB — CTATHUICCKHIA:

void main (

int ¢ [sizeof( a ) / sizeof ( a[0])+ sizeof( b ) / sizeof (b[0]) ];
/] - BBIAEIIEHA MAMATh HA CTATUYECKUI MACCUB

f(a, b, c,n,m);

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

cout<<c[i]<<™";

}

//6) cozmaercs TMHAMUYECKUH MaCCHB:

void main ()

{int*x = new int [n+m];// - BeImeneHa MaMATh HA TMHAMAYECKUI MacCHB
f(@a,b,x,n,m);

for (1=0; i < n+m; i++)

cout << x[i] << ™ ",
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delete [ ] x;

}

2) ®opMaibHBIE MapaMeTphbl - yKa3aTeldW Ha JBYMEPHBIA MacCHB, pa3Mepbl
KOTOPOTO 3apaHee HE H3BECTHHI.

[TapameTpamMu SIBJISIOTCSA yKa3aTeldb Ha MAacCHB yKa3aTelied Ha CTPOKH
MaTpuIlbl: type**p u nBa 3HAUCHUS LEJIOr0 THMA: INt M - KOJIMYECTBO 3THX CTPOK U
INt N - KOJUYECTBO 3JCMEHTOB B KaXKJIOW CTpOKe. B 3TOM ciydyae aMHAMHUYECKH
BBIJICJISICTCS TIAMSITh M HA MAacCHB yKa3aTellel Ha CTPOKHM MATPHIIbI M Ha YKCIIa B ATHUX
CTPOKax, TO €CTh MPOU3BOJUTCS MOJHOCTHIO JMHAMUYECKOE BBIJICJICHUE MaMSITH Ha
JIBYMEPHBIA MACCHB.

B kauectBe mnpmMepa ompeneiauM (DYHKIHIO, 3alOIHSIONIYI0 MAacCHUB —
napameTp ClydalHbIMH YUCITAMH:
void mas ( int** ptr, int m, int n)

{randomize();
for (inti=0;i<m; i++)
for (intj=0;j<n;j++)
ptr(i][i] = rand();
}
void main ()
{float **ptr = new float* [m]; // amHaMuYeckoe BbIACTICHHE TAMSTH
I/ Ha MaccuB yKkazaTenel Ha CTPOKU MacCHBa
for(i=0; i<m; i++)
ptr[i] = new float [n]; //nuHaMuYeckoe BBIACTICHUE TAMITH Ha CTPOKH MacCHBa

mas (ptr,5,6); //BBI30B (hyHKITUH

for (i=0; i< m; i++) delete ptr[i]; //ocBoGoxkneHNE TAMATH HAa CTPOKH

delete [ ] ptr; /locBOOOXIeHNE MaMATH Ha MacCUB yKa3aTese Ha CTPOKU
}

3) dopmanbHble MapaMeTpbl yKa3aTead - JJIs TepeJayd MHOTOMEPHOTIO
maccuBa. [lapamerpamu SBISIOTCS yKa3aTeldb Ha TOJIMACCHUB M KOJMYECTBO
MI0JIMACCBOB B MHOTOMEPHOM MaccuBe. [Ipu 3Tom pasmepsl moaMaccuBa JOJDKHBI
OBITHh (PUKCUPOBAHBI.
<type> (* uma_yxazamensn) [N1][ N2] [N3]...[NN]; - onpeneneHue yka3aTeis Ha
MaccuB pazMmepHOCThIO [NI][N2]...[NN] ¢ anemenTamu type.

Jlns wutocTpaluy onpeneuM (PYHKIUIO, 3aMOIHSIONIYI0 HAaTypalbHBIMU
YUCJIAMH TPEXMEPHBIA MACCUB, COCTOSIIIIUNA U3 TPOU3BOIBLHOTO YKClIa MaTpUIl 3x4:
void mas (int (*Ip) [3][4], int n)

{inti, ], k, t=1;
for (i=0; i < n; i++) {cout << "\n\n"";
for (j=0; j < 3; j++) {cout << "\n"";

for (k=0; k< 4; k++) { Ip[i][j1[K] = t++;cout <<Ip [i][jI[K] << ™ "; }} } }
void main ()

{inti, ], k, n; cin >>n; //BBoanuTcs KOIMYECTBO MATPHII B TPEXMEPHOM MACCHBE
int (*tp) [3][4]; [lonipenenen yka3zareib Ha MaTPHUILY
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tp = new int [ n] [3][4];
[* BbIAENICHA AMHAMHUYECKAs MaMsTh HA N MATPUIl, U aJpec NePBOU MATPHIIbI
MPUCBOCH yKa3aTelto tp */

mas (tp, n); //manee MmoxxHO padorath ¢ 3nemeHTamu Maccusa tp[i][j][K]
delete [ ] tp; //0CcBOOOKICHUE TAMSITH
}

3.3. Pe3yabTaTt (pyHKIIMH, BO3BpPAaILlaeMblii C IOMOIIbIO ONlepaTopa return

Omneparop return - onepaTop Bo3BpaTa ynpasieHus npozpammon u 3Ha4eHus
B TOUKY BbI30Ba QyHKIHH. C MOMOIIBIO0 3TOr0 omnepaTtopa GyHKIUS MOXKET BEPHYTh
OJHO CKAJIIPHOE 3HaYeHue J1rodoro tuna. @opma oneparopa:

return (ssiparxcenue);
BBIPOKEHUE BBIUMCISIETCA, pPE3yJIbTaT MpeodpasyeTcss K THUITy BO3BPAIlaeMOro
3HAYEHHUS U MePEAAeTCsl B TOUKY BbI30BA (DYHKIIMH.

K ckansipam OTHOCSTCS AaHHBIE MPOCTBIX CTAHAAPTHBIX THUIIOB, YKa3aTelu U
CCBUIKM. PaccMOTpMM HEKOTOpbIE BO3MOJKHBIE pE3yJbTaTbl padOThl (PYHKIMA,
BO3BpalllaeMbI€ C IOMOUIBIO oneparopa return:

1) ckansipHOE 3Ha4YeHUE JTFOOro pocToro Tuma, Hapumep return (5);
2) yKa3aTelb Ha CKajsip, MaCCHB,;
3) cchUIKa - BO3BpAIIaeMbIid pe3ysbTaT (PyHKITUH

Pe3yfzbmam YKazameib Ha CKajiap, Maccue

Dyukyus 6o3epawaem ykazameib HA CKaiap - BO3BpAIaeT aJpec CKajsipa.
OnpenenuM (QyHKIMIO TOMCKa 4YHCIa B MPOU3BOJLHOM MaccuBe. DyHKims
Bo3Bpamaet ajapec yucia uiau NULL, To ecTh yka3zarensb Ha 3JIEMEHT MacCHBa.

int * poisk (int*c, intm, intn)
[* *C — yka3zaTenb Ha MEPBBIA JIEMEHT MacCHBa, M — KOJUYECTBO JICMEHTOB
Maccusa , N- UICKOMOE Yuciio™/
{for (inti=0; i <m;i++){if (*c==n) return (c);c++;}
return (NULL);}
void main ()
{inta/5][4] ={...}, i, ;
int*p = poisk (*a, 20 ,7 ); //[*a-anpec nepBoro 3iementa, 20 - obIIee KOIUYSCTBO
//371eMEHTOB, UIIIEM YHCIIO [
if (p== NULL) cout << "'wucno omcymcmeyem'’;
else { cout<<(i= (p - *a ) / 4); //HoMep cTpOKH
cout<<(j=p-*a-i*4);}; //Homep crombdia
}
Pezynomam ynkyuu — yxazamenv na 00HOMEPHbIIL MACCUSB.
Hcrmonp3ys yka3zaTeiab Ha 3JIEMEHT MacCHBa, MOXKHO B TeJle (DYHKIIMH BBIJCIHUTh
MaMATh Ha OTHOMEPHBIN JUHAMUYECKUI MAaCCHB.
DTOT yKa3arejib MOXXHO BO3BpPaTUTh W3 (DYHKIMH C TIOMOIIBI0 OIepaTropa
return, u TeM caMbIM BO3BpaTUTh ' yKa3aTellb HA OJJTHOMEPHBIN MacCHB''.
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Omnpenenum GyHKIHNIO, GOPMHUPYIOIIYIO OJHOMEPHBIA TMHAMUYECKUN MaCCHUB,
3al0JIHSISL €r0 3HAYEHUSMM, BBOAMMBIMHU C KiIaBHATypbl. DOpManbHBIM IapaMeTp
(YHKIIMH — KOJIMYECTBO 3JE€MEHTOB B (hopMupyemoMm maccuBe. OyHKIMS BO3BpAIIAET
yKa3aTesb Ha MEPBbIM AJIEMEHT MAacCUBA:
float* vvod (int n)

{float*p = new int [n]; /| tMHaMUYeCKO€E BBIAEICHHUE TAMSITH 10 MaCCUB,
for(inti=0;i<n;i+) cin>> p[i]; /[3anoHEHME 2JIEMEHTOB MacCHBa
return p;} //BO3BpAIllCHIE MAaCCHUBA;

void main ()

{float*dat, n; cin>>n; // BBOAMTCA C KIaBUATYPhI KOJIMUYECTBO JICMCHTOB;
dat = wod (n); /lyxazareinio mprcBarBacTCs pe3yJIbTaT BbI30Ba (PYHKIIMH;

for(int i=0; i <n;i++) // mosneMeHTHBINH BHIBOJ HA KPAH JICMEHTOB MacCHBa
cout << dat[i] << ""\t";
delete dat;} Il ocBOOOXKICHHE TTAMSITH;

Dynxyus 6038pawyaem ykazamenb Ha YKA3amenb HA J1eMeHm MACCU8d

C moMomipro yKa3aress Ha ykas3aTellb Ha DJIEMEHT MacCcHuBa B Telie (pyHKIHU
MOKET OBITh cPOPMHUPOBAH IBYMEPHBIN TUHAMUYECKHI MacCHUB. DTOT yKa3aTeilb Ha
yKa3aTelb MOXHO OBITh BO3BpAIllCH KaK pe3ysbTaT paboOThl (PYHKIHUU C TIOMOIIBIO
orepaTopa return, u TeM caMbIM BO3BpAIICH ''yKa3aTelb Ha IByMEPHBII MaccuB'.

B kauecTBe WLIIOCTpalliK  OMNpeaeauM  (QYHKIHIO, BO3BPAINAIOILYIO
JIBYMEPHBII MacCHUB HATYPaJIbHBIX YUCEII, Pa3MEPhl MAaCCHBA MEPEIAIOTCS B (PYHKITHIO
TIOCPEICTBOM TTapaMeTPOB:

INt** mas (int m, int n)

{int k=1;

INt ** ptr= new int* [m ]; //BbineeHre maMATH Ha MacCHB M3 M yKa3aTelel Ha int;
for (inti=0; i <m; i++)

ptr [i] = new int [ n]; //BbieeHre maMsTH, TSl K&KIOH CTPOKH U3 N 3JICMEHTOB
for (inti=0; i <m; i++) //3amoiHeHNe MacCHBa U BBIBOJI €TI0 DJIEMEHTOB;
{cout<<"™\n""; for (intj = 0; j < n; j++) { ptr[ i] [j] = k++ ;cout<<ptr [i][j]<<" '";} }

return ptr;} // Bo3Bpamaercs ''yka3aTeab Ha MaTpUIy'
void main ()
{intn, m i j; cin>> n>>m; /] pazmepbl MaccHBa BBOJATCS C KIIABUATYPHI,

Int ** Q =mas (m, n); //yka3aTeto NpUCBauBaeTCs Pe3y/IbTaT BbI30Ba (DYHKIINU;
.../IQ[i][j] - obparcHMEe K PIEMEHTAM JMHAMUYCCKOTO IBYMEPHOI'O MacCHBa
/locBoOOXICHNE TAMSTH

for (i=0; i <m; i++) delete Q[i];

delete [] Q; }

Peszynomam gynkyuu - yxkazamens nHa noomaccug. OmnpeneauM B KadyecTBE
npuMepa (QYHKIMIO, BO3BpAIIAMOINICH 3HAUYECHUE YyKaszareias Ha moamaccuB (4x5)
AIIEMEHTOB THIA INt, KOTOpOE SIBIISETCS aapPecOM IMEPBON MATPHIIBI TPEXMEPHOTO
MaccuBa, choOpMUPOBAHHOTO B (DYHKITHH.

#include <iostream.h>
typedef int (*TPM)[4][5];//TPM - tun yka3zatens Ha maTpuiry 4x5
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TPM fun (intn) //mapametp ¢pyHKIMH — KOJTMYECTBO IMOJIMACCHBOB B MAaCCHBE
{inti, j, k, t=1;
TPM lIp=new int [n][4][5]; // BeiacIIEM TaMATH Ha TPEXMEPHBIN MacCHB
for (i=0; i < n; i++){cout << "\n\n"";
for (j=0; j < 4; j++){ cout << ""\n"";

for (k=0; k<'5; k++){Ip[i][][K]=t++; cout <<Ip [i][j][K] <<™ ™} } }
return Ip;}
void main ()

{intn,i,j,k; cin>>n;

TPM D=fun(n); //Be130B QpyHKIINN

IID[i][J1[K] - oOparienre k 21eMEHTaM TPEXMEPHOTO MacCHBa
delete []D; /locBoOOX neHME MTAMSITH

}

Ccpblika - BO3BpamaemMblii pe3yabTar GyHKUMH

CchUlKM HE SBJISIOTCS HACTOSIIIMMU OOBEKTaMHU, CChUIKA CBSI3aHA C Y4aCTKOM
NaMsATH MHULAAJIU3UPYIOLIETO €€ BBIPAKEHHUS.

Ecin ¢yHKuMsg BO3BpalaeT CChUIKY, 3TO O3HA4YaeT, YyTo (PYHKLUMS [IOJDKHA
BO3BpalllaTh HE 3HAYEHUE, a HJAECHTU(UKATOp UId OOpalleHus K HEKOTOPOMY
y4acTKy MaMsTH, B MpoOCTeWleM ciiyyae uUMs nepemMeHHou. Takum obOpas3oMm, B
(YHKIIMM JOJIKEH OBbITh, HAIIPUMEP, TAKOH ornieparop: return umsa nepemennoii;

[Ipu 3TOM cienyeT MOMHUTH, YTO B omeparope Feturn He JTOMKHO CTOATh UMS
JIOKaJbHOM TMEpPEMEHHOH, TaK KakK Iocje BbI30Ba (YHKUHUU YYaCTKU MaMSTH,
CBA3aHHBIE B CETMEHTE€ CTE€Ka C JIOKAJIbHBIMH IE€PEMEHHBIMU CTaHOBSITCS
HEJOCTYIHbIMU. Takum 00pa3oMm, B OlepaTope AOHKHO CTOSITh UMs ydacTKa MaMsTH
13 BHEIIHEW MMPOTPaMMBI.

Bb130B Takoit (GyHKIUHM MpencTaBisieT coO00N udacTHbIM cinydvail |-3nauenus (I-
value), koropoe MpenCTaBIIIET B MPOTrpaMMe HEKOTOPBIA YYaCTOK MaMSTH. JTOT
Yy4aCTOK IMaMSITH MOKET UMETh HEKOTOPOE 3HAYEHHUE U 3TO 3HAYEHHE MOXKHO U3MEHSATb,
HaIpuMep, B ONEPATOPE NPHUCBAUBAHUS.

B cootBeTcTBHE C 3TUM, BBI30B TaKOW (DYHKIIMH MOXKET pacrojaratbCsi Kak B
IIPaBOM, TaK U B JIEBOU YACTHU ONIEpaTOpa IPHUCBAUBAHUS.

Crnenytomast (yHKUUMS, BO3Bpallaroliasl CCbUIKY Ha JJIEMEHT MaccuBa C
MaKCUMaJIbHBIM  3HA4Y€HHEM, MPOWUIIOCTPUPYET  BbIIIECKa3aHHOE. Maccus
nepeaaeTcs B PyHKIHUIO MOCPEACTBOM IMapaMeTpa.

INt& rmax (intd [ ], intn)

{int imax = 0;

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

imax = (d[imax] > d[i] ? imax : i);
return (d[imax]);}

void main ()
{intn=5,a[]={3,7,21, 33, 6};
cout << rmax (n, a )<<endl;
rmax(n,a)=0;
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for (inti=0;i<n;i++)

cout << afi] <<" " ;}

Pe3ynomam npozpammot.

33

372106

OnuvH w3 BbI30BOB  (yHKIMHM FMax() HaXOAWTCS B JICBOH 4YacTH olepaTopa
IMPUCBAUBAHUA, YTO ITIO3BOJIACT 3aHCCTHU B 9JICMCHT HOBOC 3HAYCHUC.

3.4 Yka3zareau Ha QYHKIHH

Ums ¢Qyskuum sBiseTcs yKa3aTeIeM-KOHCTaHTOM Ha 3Ty  (DyHKIHIO.
3HaYEHUEM 3TOTO yKa3aTelsl SIBISETCS aapec pa3MEIIECHUs oneparopoB (QyHKIUHU B
ONEPAaTUBHOM IIaMATH. OTO 3HAYEHHE aJpeca MOXKHO IIPUCBOUTH JPYrOMY
yKa3aTenro-NnepeMeHHON Ha (YHKIUIO C TEM JK€ THIIOM pe3yjbTaTa M C TOM ke
CUTHATYpOU mapaMeTpoB. M 3aTeM 3TOT HOBBIM yKa3aTeiab MOXHO NPUMEHATH IS
BbI30Ba (DYHKIIMH.

Beenem mnonsTHe yka3zarens Ha (QYHKIOUIO. YKazareidb Ha (QYHKLIHIO — 3TO
HEKOTOpasi MepeMEeHHasi, 3HAUCHUSIMU KOTOPOM SIBJISIOTCS azapeca (QpyHKUMN (MMEeHa
(yHKUUI), XapaKTEPUCTUKUA KOTOPBIX (THIl pe3ysbTaTa M CUTHATypa MapaMeTpOB)
COBIAJAIOT C XapaKTEPUCTUKAMHM, YKa3aHHBIMU B ONPECICHUH YKa3aTesl.

Onpedenenue ykazamesnsn Ha YYHKYUIO'

<mun_pe3 ¢> (* umn ykazamens ) (cneyugpuxayusn_napam) =
< uma uHuyuuUpyrowei QynKyuu>;

e [IpU ONPEAEIECHUU TOCTATOYHO NEPEUUCIUTh YEpe3 3alsTyI0 THUIIbI [1apaMeTpoOB,
MMEHa NapaMeTPOB MOXKHO OIyCTUTb;

e mun_pe3 ¢p —>TO TUII pe3yJIbTaTa, BO3BpAIIaeMOro QyHKIMEH;

e VHULMATW3ALMS yKa3aTelsl He o0sg3aTeNbHa, HO MPU €€ HAJIMYUU TUI pe3yibTaTa,
M CHTHATypa MapaMeTpOB MHHUIMHPYIONEH (PYHKITUU TOJDKHBI OBITh TAKUMHU K€,
KaK B ONpEJEICHUH yKa3aTersl.

Hanpumep, onpenenensl 1Ba yKazaTess:

int* (*fptr) (char*, int); int (*ptr) (char*);
B npumepe ykazatenu ObLTM ompeneneHbl 0e3 WHUIMAIU3alluh, HO B
I[a.]'II:HeI\/JIIHeM OTHUM YKa3aTClisiM — IICPCMCHHBIM MOXHO IIPUCBOHUTL 3HAYCHHUA

yKazaresel — KOHCTaHT, 8 UMEHHO UJEeHTU(UKATOPHI (MMEHa) KOHKPETHBIX (PYHKITUH,
CHelU(PHUKAIUU KOTOPHIX JOKHBI MOJHOCThIO COOTBETCTBOBATh ClieUU(UKALMSIM B
ONIPENIEIICHUSX YKa3aTeJIeH.

Kak TOJbKO HEKOTOPOMY YyKa3aTesto MPUCBOECHO MMl (DYHKIIMH, BBI3OB 3TOM
(YHKUIMHA MOKHO MPOU3BOAUTH, KAK UCTIONB3YS UMsI (DYHKIIMH, TaK U UCTIONb3YS UM
yKazaTessl Ha (PYHKIIUIO.

OKBHUBAJICHTHBIE BHI30BbI (DYHKIIMU C TIOMOILBIO YKa3aTess Ha 3Ty QYHKIUIO:

ums ykazamens (ChUcoK pakmuyeckux napamempos);

(*uma ykazamens) (cnucok pakmuueckux napamempos);
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Paccmotpum Ha nmpumepe MCnolib30BaHue yKa3aTens Ha GyHkuuto. Onpeneanm
(YHKIIMIO BBIYMCIICHUS IJIMHBI CTPOKH - MapaMeTp GYHKIUHU (KOJIMYECTBA CUMBOJIOB
B CTPOKE /10 OATOBOTO HYJIS, CTPOKA):
int len (char* e)

{intm=0; while (e[m++]);return (m-1);}

void main ()
{int (*ptr) (char®*); /loObsiBIIeH yKa3aTenb Ha QYHKIUIO 0€3 HHUIIHATH3aI1H;
ptr = len; /lykasarenio nprcBOEHO 3HaUeHUE — UMs GpyHKIHH len;

char s []=""rtgcerygw";
int n = ptr(s);}

Maccuewl ykazameneii Ha )ynkuyuu

VYkazarenu Ha PYHKIIMU MOTYT ObITh OOBETMHEHBI B MACCHBBHI.

Hwuxe naHo ompeneneHue MaccuBa ykasareined Ha (DyHKUMHU, BO3BpAIAIOIIE
sHauenue Tuna float m umeromme nBa mapamerpa tmma char u int. B maccuse ¢
nMeHeM PtrArray detbipe Takux yKa3aTess:

float ( *ptrArray ) ( char, int) [4];

DKBHUBAJIEHTHOE OINPEIEIICHUE MACCUBA:

float ( *ptrArray [ 4 ]) (char, int);

[Ipu 0OBSABICHHM MacCHUBa MOKHO MPOBECTH WHUIIMAIU3ALNIO SJIEMEHTOB
MaccHBa yKas3aTese Ha (PyHKIIMM KMEHAMHU COOTBETCTBYIOIIUX (PYHKIIUM.

[Ipumep onpenenieHrss MaccuBa ykas3aTesel ¢ MHUIMaIu3aluei:
float vl ( char s, int n) {...}...
float v4 (char s, intn) {...}
float (*ptrr [4]) (char, int) ={v1, v2, v3, v4 };

B paccmarpuBaeMoMm mpuMepe AaHbl OMPEACIICHUS YEThIPEX OJHOTHUITHBIX
byakuuii vl,...v4 u ompeneneH MaccuB PIr u3 dYeThipex ykaszarenen, KOTOphIe
WHUIIMATN3UPOBAHBl UMEHaMH QyHKIUH v1,...v4.

Jli1st Toro uToOBI 0OPAaTUTHCS, HAIPUMED, K TPETher U3 ITUX (PYHKIIMH, MOKHO
UCIIOJIb30BaTh TAKHE ONEPATOPHI:
float x = (*ptrr [2]) (‘a’, 5);
float x = ptrr /2] (‘a’, 5);

Jlnst ynoOcTBa MOCiaenyomux NPUMEHEHUH 11e51ec000pa3Ho BBOJAUTh UMS THIIA
yKasaress Ha (pyHKIHIO ¢ ToMOIIbio crienudukaTopa typedef:

typedef <mun_gynkyuu> (*umn muna_yxazamens)
(cneyugurkayua_napamempos);

MaccuBbl ykazareneil Ha (QyHKUMM yTOOHO HCHOJIB30BaTh MpU pa3pabOTKe
porpamM, yIpaBJieHHE KOTOPHIMU BBITIOJIHIETCS C TIOMOIIBIO MEHIO, PEaTU3YIONIUX
BBI30B Pa3MUYHBIX (QYHKINH 00pabOTKHU JaHHBIX B MHTEPAKTUBHOM PEKUME.

PaccMoTpum anroputM nporpaMmsel IpOCTENIIETO MEHIO:

e BapUaHTBl 00PAOOTKHU JaHHBIX ONpeaeisoTes B Buae ¢pyukuuii artl() —act4();
e OOBABISETCS TUII MENU - TUII yKa3aTelsl Ha Takue (PyHKIINH;
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e 00BsABIACTCS MacCUB aCt M3 YyeThIpex ykaszaTeici Ha (yHKIMH, HHUIIMAPOBAHHBIN

umeHamu pyuknui artl() —act4();
Humepaxmuenas uacmo:

e Ha O5KpaH BBIBOAATCS CTPOKHM OIMCAHUS BapHaHTOB OOpaOOTKH MaHHBIX M
COOTBETCTBYIOIIME BApHAHTaM IIEJOYHCICHHBIC HOMEpa,

e TIIOJIB30BATENIO IPEIaracTCs BhIOPATh M3 MCHIO HY)KHBIH €My IYHKT W BBECTH
3Ha4YeHHE HOMEPa, COOTBETCTBYIOIICE TpeOyeMOMy BapuaHTy 00pabOTKH;

e TI0JIH30BATE]Ib BBOAUT 3HAUYEHUE HOMEPA C KJIaBHATYPBI;

e 10 HOMEPY IyHKTa, Kak [0 HHIACKCY, M3 MacCHBa yKa3zaTejeil BbIOMpaeTcs
COOTBETCTBYIOIIUN 3JIEMEHT, WHHUIMUPOBAHHBIA aJpecoM HYXHOH (yHKIMH
00pabOTKH; MPOU3BOIUTCS BBI30B (DYHKITUH.

Hcnonp3oBaHne MaccHBa yKa3aTelieH CYIIECTBEHHO YIPOIIAeT MPOrpaMMy,

TaK KaK B JAHHOM Clly4dae OTIaJaeT HeOOXO0IMMOCTh UCIOJIB30BaTh omnepaTop switch

— JUIsl BEIOOpa BapuaHTA.

Hwxe npuBeaeHa mporpaMma:

# include < iostream.h>

# include < stdlib.h>

Il onpenenenne GyHKIMA 00paOOTKHU JTaHHBIX

void actl () { cout << ""umenue paitna''; }

void act2 () { cout << “'moougpurauus gpaitra’’; }

void act3 () { cout << ""0ononnenue ¢ainra';}

void act4() { cout << "yoanenue 3anucen ¢aiina'’;

typedef void ( * menu) (); Il naHo onKcaHue THTIA YKa3aTensl Ha (GYHKIINH;
menu act [4] ={ actl, act2 , act3, act4}; //onpeneneH MaccCUB yKasaTeei;
void main ()

{intn;

cout << '\nl - umenue ¢paiina'’;

cout << '\n2 - moougpuxayus gaiina'’;

cout << '\n3 - donoanenue paiira’;

cout << "\n4 - yoanenue 3anucei gpaitria'’;

while (1) { cout << ""\n geedume nomep'*; cin >>n;
if (n>=1&& i<=4) act [n-1] (); else exit(0);}}

Ykazamenw na ¢pynkyuro - napamemp gpynkyuu

VYkazarenn Ha (QYHKOHH YAOOHO WCIIONB30BaTh B KadecTBE MapaMeTpoB
GyHKUMHA, Korja oObeKTaMu OOpaOOTKM (YHKUMHA JIOJDKHBI CIIYXUTh JApyTHe
(GyHKIIH.

B C++ Bce (yHkium BHemrHue, JIOOYIO OMPEACTICHHYI0 (DYHKIHUIO MOKHO
BbI3bIBaTh B TeJe JII0OON JApyrol (QyHKIMH HEMOCPEACTBEHHO IO MMEHH, HE
nepeaaBast uMs QYHKIIMH Yepe3 MEXaHU3M MapaMeTPOB.

Vkazarenn Ha (QyHKOMM Kak TapaMmeTpbl  (QYHKIUH  1enecooOpa3Ho
UCIIONIb30BaTh, KOTZAa B co3/laBaeMod (YHKIWHM JIOJDKHA OBITh  3aJl0JKEHA
BO3MOXHOCTh 00pabOTKH HE KOHKPETHOM, a TPOU3BOIHHOM PyHKIMHU. B 3TOM Citydae
anapec obpabarpiBaeMOl (PyHKIMM IiesiecooOpa3sHO TepeaaBath B (YHKIIUIO
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MOCPENICTBOM Tapamerpa. B kadecTtBe QopmanbHOrO mapamerpa ciieyeT OOBSBUTH

yKa3aTellb Ha (QYHKIOUIO, a TpUd BbI30BE (QYHKIHMH IepelaBaTh B KauecTBE

dakTuyeckoro mapamerpa wuaeHTUGUKATOp (aapec) HYKHOM 00pabaTbhiBaeMOil

(GYyHKITHH.

VYkazarenu Ha (QyHKIMM B KayecTBE (HOPMANbHBIX [apaMeTpOB MOXKHO,
HaTpyuMep, UCII0JIb30BaTh B YHKITUSAX:

1) ¢opmupoBaHus TaOIHIl PE3yIBTATOB, MOTYYAEMBIX C TOMOIIBIO PA3THYHBIX
dyrkimii (hopmyn);

2) BBIYHCJICHHS HHTETPATIOB C PA3TUYHBIMU ITOABIHTETPATBHBIMU (PYHKIIHSIMH,

3) HaXOXICHHS CYMM PSJIOB C Pa3TUYHBIMUA OOIIMMU YICHAMU H T. 1.

[IpuBenem npumep: ONMpenesuTh U BhI3BaTh (pyHKIUIO table() mis moctpoenus
TaOJIMIIBI 3HAUYCHUM pa3innuHbiX GyHkiuil. Oynkuus table() ucrmons3yer B kadecTne
nmapaMeTpoB yKazaTeld Ha (QYHKIUH, KOTOPbIE ONPEHSISIoT (YHKIUW IS
BBIYKCIICHUN 3HAYCHUI B TaOJIHIIE.

Anzopumm 3a0anus:

e ONPENEINSAIOTCS TPU OAHOTHITHBIX (DYHKIIMH C OJHUM BEIECTBEHHBIM ITapaMeTpOM
(a(x), b(x), c(x)) mnst pacueTa 3HaYCHHIA, BBIBOAUMBIX B TAOJHILY;

e 00BsBIIsICTCS THT YKa3zarens func Ha takue QyHKIUY;

e OMpeAesAeTCS MacCUB S U3 TpPeX yKaszareneil Ha (YHKIIUU WHUIIUHUPOBAHHBIN
uMeHaMu QyHKIHH a, b, C;

e ompenemsiercs ¢QyHknus table, BeBojsimas B Buje TaOMUIBI 3HAYCHHUS TpPEX
¢yHkuui mepemaBacMbiXx B table mocpencTBoM mapaMeTpoB; apryMeHTaMH
¢Gyukuuu table sensroTcst:

BO-TIEPBBIX, MaccuB PLrA ykasareneil Ha QYHKIIUU ¢ OTKPBITBIMU TPaHUIIAMH TSI
nepenayd  (QyHKIHNA, BRIYUCIIOMNX 3HAYCHUS W IIEJIOYUCIICHHBIN mapaMerp N
IUIS TIepeIavyl KOJIMYEeCTBa yKa3aTeleil B MacCHBE;

M, BO-BTOPBIX, MTApaMeTPhI JJIs apryMeHTa (QYHKIMH — HadalbHOE 3HAYCHHE - XN,
KOHEYHOE 3HaueHue - XK U 11ar u3sMeHeHus aprymenTa - dx;

e B TiaBHOW (yHKIMHM mpowm3BoauTCS BBI3OB (yHKiuu table() m mepemarorcs
(dakTHYECKUE apaMeTpbl — MHUIIMUPOBAHHBIH KOHKPETHBIMU (DYHKITUSIMH MACCUB
S, KOJIMYECTBO yKa3aTelel B MacCUBE - 3 M 3HAUCHHUS apryMEHTa — HadaJbHOE,
KOHEYHOE U IIar U3MEHCHHS apryMeHTa.

Anzopumm pynkyuu table:

e YCTAaHABIMBACTCS HaYaJIbHOE 3HAUCHHUE apryMeHTa QyHKIMI X=XN;

e IIOKa apryMeHT (YHKIHUH HE JOCTHTHET CBOEro KOHEYHOro 3HadcHus (X<= XK)
BBITIOJTHACTCSI TIOBTOPSIONIAsACS 00pabOTKa: MpHU KaKIOM 3HAYCHHH apryMeHTa
BBIBOJIUTCSl CTPOKA 3HAYCHHI TPeX (PYHKITHH, BBI30BBI KOTOPBHIX MPOHU3BOMIATCS C
UCTIOJIb30BAHMEM YKa3arenel Ha (QYHKIMM M3 MaccuBa yKaszaTelleil W 3arem
3HAaYCHHE apryMEHTA YBEJIMUNBACTCS HA BEIMYMHY OX.

TekcT nmporpaMmsi:

# include <iostream.h>

float a ( float x) { return x*x }

float b ( float x) { return (x*x +100) }
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float c ( float x) { return sqrt ( fabs(x)) +x;}
typedef float (* func) ( float x) ;

func S[3] ={a, b, c}

[lonipenencaue GyHKITUN TaOTHIIBI

void table (func ptrA[], intn, float xn, float xk , float dx )
{float x = xn;

while ( x<=xk)

{cout << ""\n"";

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

{ cout. width(10); cout << (* ptrA[i] ) (x);}
x+=dx ;} }

void main

{table (S, 3,0.,2.,0.1);}

VYkazaTenb Ha QYHKUUIO MOXKET OBITh PE3YyNbTaTOM paOOThl (DYHKIMH, TO €CTh
(yHKIMS MOKET BO3BpallaTh yKa3zaTelb Ha (YHKLHUIO C TOMOIIBIO onieparopa return
U ¢ Tomollblo (opMalbHOrO MapaMmeTpa (Hampumep, Mepeaaya mnapamerpa 1o
CCBIIIKE).

PaccMmoTtpum 310 Ha mpuMepe:
typedef void ( * menu) ()
menu act [4] = { actl, act2, act3, act 4};
menu F1 (inti) { return act [i] }
void F2 (inti,menu & r) {r=act[i] }

void main ()

{inti; menu pl, p2;

while(1) /I 6eckoneunswiii yux,;

{cin>>1i;

if (i>=1 &&i<=4)

{pP1=F1(-1); pl(); // BBI30B yHKIUH;
F2(i-1, p2);p2 (); /] BBI30B (yHKITNH;

}else exit (0); }}

Ccviika Ha pynkuuio
[Tono6HO ykazaresnto Ha PYHKIHMIO OTIPEACIISICTCS U CChUIKA Ha ()YHKIIUIO:
<mun_gynxkuuu> ( & ums ccoliku ) ( cneyugpuxkayus_napamempos)
<uHuUUANUIUPYIOUee_BbIPANCCHUE™;

3]1€Ch:

. <mun_ynKyuu> - TN BO3BpAIIaeMOro (PyHKIMEH 3HAYCHUS;

e cneyudukayusa_napamempoe —  ONpeHCIsiET  CUTHATYpPY  (QYHKIHIA,
<uHuyuanuupyruiee_eviparxcenue> - 0053aTeIbHBIA DJIEMEHT U SBJISETCS

UMEHEM YK€ M3BECTHOW (PYHKIIMM, UMEIOLICH TOT K€ THUIl U Ty K€ CHUTHATYpPYy
nmapaMeTpoB, YTO M CCHUIKA.
Ccbinka Ha DYHKIUIO SIBIISIETCS CUHOHUMOM (NCEB0OHUMOM) UMEHU (DYHKIIUH,
oOnagaeT BCEMU MpaBaMu OCHOBHOTO UMEHH (DYHKITUH.
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3.5. PexkypcuBHble GyHKIMHU

Pexypcus — 310 croco0 opraHuzanuu 00paOOTKU JaHHBIX B (DYHKIIMH, KOT/a
dbyHK1Mg oOpamaeTcsi cama K cede npsiMo UM KOCBEHHO.
@OyHKIMA HaA3bIBACTCSI KOCBEHHO PEKYPCUBHOM, €CIIA OHA  COACPKUT
oOparieHne K Apyroi (yHKIHH, KOTOPasi COAEPKUT MPSIMOM MM KOCBEHHBIN BBI30B
orpeaesnseMoit (mepBoii) GyHKITHH.
Ecnmu B Tenme (yHKIMH SBHO MCIIOJIB3YETCS BBI3OB ATOW (PYHKITUH, TO UMEET
MECTO IpsIMasi pEKypCHsl.
PexypcuBHas ¢opma anroputma aaet 60s1ee KOMIAKTHBIA TEKCT MPOrPaMMBbl,
HO TpeOyeT [OMOJIHUTENBHBIX 3aTpaT OINEpaTUBHON NaMATH MJis pa3MElieHUs
JAHHBIX U BPEMEHU JIJIs1 PEKYPCUBHBIX BHI30BOB (DYHKITUH.
PekypcUBHBIN alrOpUTM MO3BOJIIET IMOBTOPSITH OINEpPaTOpPhl Tela (QYHKIHUU
MHOTOKPAaTHO, KaXKIblii pa3 ¢ HOBBIMH NapaMeTpaMH, KOHKYPUPYS TEM CaMbIM C
UTEPAIIMOHHBIMU MeTodamMu (1ukiaMu). M Takke Kak U B UTEPAIMOHHBIX METOJaX,
QITOPUTM JOJDKEH BKJIIOYATh YCIOBUE JJIA 3aBEPIICHUS TMOBTOPEHUS 0OpabOTKU
JAHHBIX, TO €CTh UMETh BETBb PEILICHUS 3a/1auu 0€3 PEKYPCUBHOTO BbI30Ba ()YHKIIUH.
Kak ObulO CKa3aHO BbIIIE, HMCHOJb30BAaHUE PEKYPCUM HE JAeT HUKAKOTo
MPAKTUYECKOTO BBIMIPHINIA B MPOTPAaMMHON pealu3alli, U €€ CleIyeT u30erarts,
KOTJ]a €CTh OYEBUIHOE UTEPALIMOHHOE PEIICHUE.
[Ipy BBIMOJHEHUU PEKYPCUBHOW (YHKIHMH MPOUCXOAUT MHOTOKPATHBIA €€
BBI3OB, MIPU 3TOM
e B CTEKE COXPAHSIOTCS 3HAYEHUS BCEX JIOKAJbHBIX NEPEMEHHBIX U MMAPAMETPOB
GYHKIMU 711 BCEX MPEIBIIYIINX BBI30BOB, BBIIEISAETCA MaMSTh JUIsSl JIOKAIbHBIX
IIEPEMEHHBIX OUEPETHOTO BBI30BA;

e TEPEMEHHBIM C KJIaCCOM mamsTH exXtern u static mamsTh BbIAEISCTCS OIUH pas,
KOTOpasi COXPaHSETCS B TEUEHHE BCETO BPEMEHU MTPOTPAMMBI;

e BBI30B PEKYPCUBHON (PYHKIIMM MPOUCXOJUT A0 T€X MOP, MOKa HE OYJIeT MOJIy4EHO
KOHKPETHOE 3HaueHue 0e3 peKypCUBHOTO BbI30Ba (PYHKIIUU.

[IpuBenem npuMepsl:

1) Omnpenenuth (YHKIMIO, BO3BpAIIAMOIIYI0 3HaYeHUE (haKTopHaa IeIoro
yucia. @akTopuan onpeaess TCs TOIbKO IS OJIOKUTENbHBIX Ynces (HopMyioi:
N!=1.2.3.4.....N, u ¢paxropuain Hymns pase 1 (0! =1).

OmnpenencHue dakTopraia MOXHO IIepernucaTh B BHIE ''MaTeMaTHYeCKON
pexkypcun": NI=N-(N —-1)!, To ecTb (axTopHana BbIUUCIICTCS 4epe3 (GakTopHal.

COOTBETCTBEHHO OTpeieieHre PYHKITUU UMEET BU/I:

long fact (int k)

{if (k<0)returnO;

if (k==0)return 1; Il 3nech pekypcust mpepbIBacTCs;
return k * fact ( k- 1);}

2) Onpenenuth (PYyHKIHIO, BO3BPAIIAIOIIYIO 1€y CTENEHb BEIIECTBEHHOTO
yucia. Onpeaenenue N-i cTernenu ynuciia X MOXXHO NIPEACTaBUTh B BUJIE:
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X"=X*X"" npun >0,
X=X X mpu N< 0,
1 B COOTBETCTBHUH C 3TUM OTPEEIUTh PEKYPCUBHYIO (DYHKITHIO:

double step (double X, intn)

{if(n==0) return 1; //3mech peKypcus npeprIBacTCs;
If (X==20) return 0O;

if (n>0) return X * step(X, n-1);

iIf (n<0)returnstep(X, n+l)/X;}

3) Omnpenenuth (YHKIUIO, BO3BPAIIAIONIYI0O CYMMY 3JIEMEHTOB MAacCHUBA.
3anumem Q)OpMYJIy A1 CYMMBI N DJIEMEHTOB B BUJIC CYMMEI ITOCJICOHCTO 3JICMCHTA U
CYMMEI IICPBBIX N-1 371eMeHTOB:

Sn=a[n-1] + S,1,

TO €CThb CyMMa BBIYUCIACTCA dYepe3 cymMmy. COOTBETCTBEHHOE OMNPEACICHUE
PEKYPCUBHOM (PYHKITUU:

intsum (intaf], intn)
{if (n==1)return (a[0]); /I 30ece pexypcus npepvicaemcs;
else return (a[n-1] + sum (a, n-1) );}

3.6. Ileperpy3ka ¢pynkumii. llada0Hb1 GpyHKIMH
Ilepezpy3ka pynkuyuii

C++ mnos3BonsieT oONpeAeNuTh B MPOrpaMMe MPOU3BOJIBHOE KOJIMYECTBO
byHKIMIA ¢ OAHUM HMMEHEM, MPU YCIOBUHU, YTO BCE OHU HMMEIOT Pa3HBIM COCTaB
[IapaMETPOB, U CUSHAMYPY:
void F (int);
void F (int, int);
void F (char¥*);

[Ipu BbI3OBE TMEperpyXeHHOW (GYHKIUM KOMIIAJISTOP AaHAIM3UPYET ee
CUTHATYPY M BBIOMPAET U3 CIHCKA OJHOMMEHHBIX (PYHKIIUN Ty (PYHKIUIO, CUTHATYypa
KOTOPOM COOTBETCTBYET BbI3BIBAEMOM.

[Tpu 5TOM BO3BpaIaeMblii GyHKIIMEH TUT 3HAYEHUSI HE UMEET, PYHKITUU:
void F (int),
int F (int)

HE SIBJIAIOTCS IEPETPYKEHHBIMU, KOMITUJISITOP UX HE Pa3JInYacT.

JIsist Toro 4yTOOBI pa3nuyaTh OJHOMMEHHbIE (PYHKIIUU KOMIUISTOP UCTIOIb3YET
KOJIUpOBaHWEe WUMeH (YHKIHUM (CO31aeT YyTOUYHEHHbIE MMEHA). DYHKIUAM JarOTCS
MMEHA, B KOTOPBIC BXOJAT MMS Kjacca, eclid dTa (YHKIHS KOMIIOHCHTHAs, MM
(GYHKIIUY ¥ CIUCOK 0003HAYCHUI TUTIOB MTapaMeTPOB.

class MyClass {...

void Func (int); //@MyClass@Func$qi
void Func (int, int); l/@MyClass@Func$qii
void Func (char*); /1@ MyClass@Func$qpz

ceefs
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[Tpumep neperpy3ku ri1o0ambHbIX (PYHKIIHIA:
#include<iostream.h>
void Print (inti) { cout <<"\nint = " <<i;}
void Print (int*pi ) { cout<<"\n pointer =" << pi << "', 3nauenue ="' << *pi;}
void Print ( char*s) { cout << "\n string = ** <<s;}
void main ()
{inta=2;
Int*b = &a;
char*c = "yyyy"";
char d [] = "xxxx"";
Print(a); Print(b); Print(c); Print(d);}
Peszynomam:
int=2
pointer =0x12340ffe , 3nauenue = 2
string = yyyy
string = XXXX
Heperpyslca (bYHKHI/Iﬁ HCIIOJIB3YCTCA, KaK IIPpaBUJIO, KOT'Ja OTIINYAarOTCA B
neperpy’kaemMbix (YHKIMSIX W TUIBI JaHHBIX OOpalaThiBacMble (QYHKIHUSIMU U
OTJIMYACTCA CaM KOJ 06pa6OTKI/I, HO XapaKTcCp 06pa6OTKI/I HMECT OAHMH U TOT XK€
CMBICII H uenecoo6pa3H0 HC IIPUAYMBIBATH PA3HBIC HA3BAHUA (I)YHKHI/ISIM, a
neperpy3uTh GyHKIHMH IS pa3HbIX JaHHBIX.
Ecnu xon ¢pyHkumii coBnagaeT, HO OTJIMYalOTCsl 0OpabaThiBaeMble JaHHBIE, TO
co3gaeTcs MaldI0oH QPyHKIIUIA.

Ilabnonvt pynkyuii

[a6moH QyHKIMNA — 3TO aBTOMATHU3AIMsI CO3AaHus (PyHKIUNA, KOTOPBIE MOTYT
00pabaTbIBaTh TAHHBIE PA3JIMYHBIX THUIIOB.

[ITabson cemelicTBa QYHKIMNA OMpEENsaeTCs] OJUH pa3, HO B 3TO OINpeJeeHue
B KauecTBE MapameTpa, WIM MapaMeTpoB BXOJAST THUIBI JaHHBIX 0O0padaThIBaEMbIX
(¢yHKUMEH W BO3BpalllaeéMbIX €10. Takum obpazom, wabaoH o06a3aH umemy
napamempbul — munvl OAHHBIX.

[ITaG10H COCTOUT U3 ABYX YaCTEH — 3arojoBKa I1abJIoHa:

template <cnucox napamempoe wmaonona>

(<class umsa_napamempal, class umsa_napamempa?l, ...>)

U onpeoeneHusn (QyHKuuu, 6 KOMOPOM UCHOIBL3YIOMCA RaAPAMeEempbl
waoaona.

[TapameTpsl mabsoHa TOJKHBI OTBEYATH CIEAYIOIUM TPEOOBAHUSIM:
1) wMeHa mapaMeTpoB IIa0JIOHA JOJKHBI OBbITh YHUKAJIBHBIMU B OTPEACICHUN
ma0JIoHa;
2) CIIUCOK MapaMeTPOB HE MOXKET OBITh MYCTHIM;
3) MOXeT ObITh HECKOJIBKO ITapaMeTPOB
template<class T1,classT2,classT3>
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BCE UMEHA MapaMeTPOB JIOJDKHBI OBITH pa3HbIE, U 00A3aTEIBHO MEPE KaXIbIM
MMEHEM JIOJDKHO CTOSITH CJIOBO — Class;

4) Bce mapameTpbl mabjgoHAa 00s3aTeIbHO JOJDKHBI OBITh HCIIOJIE30BAaHBI B
cnenn(pUKaluy napaMeTpoB GyHKINH.

[Ipumep HepaBUIILHOTO ONpPEEICHUS 111a0I0HA:

template<class T1,classT2,classT3>
T3f(T1a, T2b){T3¢;... } /lommuoka!l

[Ipumep npaBUIBHOTO ONpeeTaeHUsl madnoHa (QYHKIUNA OOMEHHBAIOUIUX
3HAYEHHUS TAPAMETPOB:
template <class R>
void swap ( R&x, R&y)

{R t=x; x=y; y=t;}

Hanee, ecinu B mporpaMMe BCTPETUTCS (PparMeHT :
double k= 3.7, n=7.3;
swap(k, n);

KOMIIWJISITOP Ha OCHOBE 11a0JioHa chopMupyeT onpeesieHre QyHKIUU:
void swap ( double&x, double&y)
{double t=x; x=y; y=t;}

3arem OyJeT BBITIOJIHEHO OOpallleHe K Hell ¥ 3HAYCeHUs TIEPEMEHHBIX K 1 N
OMEHSIOTCSI MECTaMHU.

[IlabnoHBI ciy>KaT JUisi aBTOMAaTUYECKOro (OPMHUPOBAHMS KOHKPETHBIX
onpeneneHuil (PyHKIMIA MO TEM BBI30BAM, KOTOPBIE TPAHCIATOP OOHApPYKUBAET B
TEKCTE MPOrpaMMbl. B 3aBHCHMOCTH OT BBI30OBOB CO3/1a€T OMNpeNeNeHUs (YHKITHI
00pabaThIBaIOIINX JAHHBIE PA3JIMYHBIX THUIIOB.



Jleknusa 4

MHOTI'O®ANJTOBASI OPTAHU3AIIUSI ITPOT'PAMMBI
MOAVYJIb, ITPOEKT, PEHIEHUE, ITPOCTPAHCTBA UMEH, CbOPKA)

Bce HeTpuBHanIbHBIE TPOrpaMMbI COMPAIOTCS M3 HECKOJIBKUX Pa3/IeIbHO KOMIMIINPYIOMIAX
enuHnl. Equanneit komnuisinny sBisiercs Qaiin. OnpeneneHus U AeKiIapanny riio0aibHbIX
00BEKTOB B pa3IMUHBIX (paiiIax MporpaMmbl JOJKHBI OBITh COTJIACOBAHHBI.

OTnruuTeNnbHON 0COOCHHOCTHIO CH SIBIISIETCS OTCYTCTBHUE B SI3BIKE COBPEMEHHBIX CPEJIICTB
pa3AenbHON 3aBUCUMON KOMITHAJISALIVH.
PaznenbHO 3aBUCHMast KOMOWISIIMS 00JeryaeT BO3MOXKHOCTh UCIIOJIb30BaHUsI 00BEKTA,
onpeneaEHHOro B ApyroM Moayse. JJist 3Toro 10cTaTouHO yKazath uMsi Mmoayiis. M3Bneuenue
onucaHus 00bEKTa U MPOBEpKa MPAaBUIHLHOCTH €r0 UCIIOIb30BaHMsI 00eCTIeYnBaCTCs
kommmiisTopoM. B Cu He3aBucuMO paszesbHasi KOMIUISAIUS HAJEISIETCSl CBOMCTBAMU
3aBUCHMOM IIPU MTOMOIIH MPENPOIEccOpa, KOTOPBIH SIBIISIETCS HEOTHEMIEMOMN YacThIO A3bIKA.
CoriacoBaHHOE UCIOJIH30BAHUE TI00ATBHBIX UMEH U TUTIOB JOCTUTACTCS 33 CUET HATMYHUS
TOJIBKO €JMHCTBEHHOMN KOMHUH UX onucaHus. OnucaHue rio0anbHbIX 00bEKTOB BBIACISAETCS B
OTJIeNbHBIE (ailiIbl, KOTOPHIC Ha3bIBAIOTCS 3ar0JIOBOYHBIMH. 3ar0JIOBOYHBIC (DAMITBI C TTIOMOIIIBIO
JIUpEeKTHBa npenpoiieccopa include momeniaroTcs, kak B (ailiibl, IJe OHU ONPEAEISIOTCS, TaK U B
(aiibl, TIe OHU UCTIONB3YIOTCS. B pe3ynbrare KOMIWISTOP MOJIy9aeT BO3MOKHOCTh HAXOIUTh
HECOOTBETCTBUE B OMUCAHUSAX OAHOTO U TOTO ke 00bekTa. [l HeOoNbIINUX MporpamMm yao0HO
CO3/1aBaTh OJIMH 3aroJIoBOYHBIN (aiin. OH JOJHKEH COlepKaTh OMMCAHNUE BCEX OOBEKTOB,
UCIOJIb3YEMBIX 110 KpaiiHell Mepe B IByX (haiiiax.

OpauH U3 croco0O0B MOBBIIIEHUS HAAEKHOCTH IIPOTrPaMM 3aKJIIOUAETCs B pa30UEeHUH e€ Ha YacTH,
KOTOpBIE CO/IepkKaT TOJIBKO HH(POpMAIIUI0 HEOOX0uMYTO /Tt uX padboTel. Habop
B3aMMOCBSI3aHHBIX MPOIIEYP U T€X JAHHBIX, C KOTOPBIMHU OHU ONIEPUPYIOT, HA3BIBAIOTCS
MOAYJIEM, a ITOAXO/ MOCTPOCHHS ITPOrpaMm - MOAYJIbHBIM CTUJICM IPOTpaMMUPOBAHUA. B sa3nike
Cu Mozynb COCTOUT M3 ABYX (paiiyioB: 3aroJ0BOYHOrO (C pactmipeHueM .h) u uCrnoaHseMoro
(.cpp). 3aronmoBouHbIH (hali mpencTaBiIseT UHTepderc MOy, a UCTIOJHIEMbIN (aits 3a1aét
peanuzanuio GyHKIHMA, conepxkaiiuxcs B uatepdeiice. Ko monb3oBarens, HCIOIb3YIOIIETO
TOJNBKO UHTEpGENHC MOIYJIS, HE 3aBUCUT OT JETalIel ero peaanu3aiui.

[IporpaMmMa MOXET COCTOATH U3 HECKOJIBKUX MOAYJIEH U (ailyioB pa3InYHBIX THUIIOB.
COBOKYITHOCTB BCeX (pailIoB ¥ MOJYJICH MporpaMMbl 00pa3yeT mpoekT (Project).
[Tpunoxxenue B Visual Studio .NET M0OkeT cOCTOATh U3 HECKOIBKUX MPOEKTOB, COBOKYITHOCTh
KOTOPBIX Ha3bIBAETCsI TEPMUHOM pemieHue (Solution). B pesynbpraTe KOMIUISAINN PEIICHUS
co3niaetcs ucrnonHseMslii ¢aitn B popmare PE (PE-daiin), koTopslii HazbiBaeTcst cOOpKOi
(assembly) . TIporpammuct pabdotaert ¢ pemieaneM, CLR - co cOopkoii.

Pemenue copepXUT OMH WM HECKOJIBKO ITPOEKTOB, PECYPChI, HEOOXOIUMBIE ITUM
MIPOEKTaM, BO3MOKHO, JIOTIOJTHUTENIbHBIE (hailiibl, HE BXOAAIIUE B MPOEKThl. OMH U3 MPOEKTOB
peleHust JOIKEH ObITh BBIJICNIEH M Ha3HAUYEH CTapTOBBIM MPOEKTOM. BhInosHeHne perieHus
HA4YMHAETCS CO CTApPTOBOTO MpoekTa. [IpoeKThl 0THOTO perieHust MOTYT ObITh 3aBUCUMBIMU WIJIH
HE3aBUCHUMBIMH. B yke nmeroiieecs perieHne MOXXHO J100aBISATh KaK HOBbIE, TaK U
CYLIECTBYIOIINE MPOEKThl. OJUH U TOT € MPOEKT MOXKET BXOJUTh B HECKOJIBKO PELICHUH.
ITpoexT - 3TO OCHOBHAs eIMHHIIA, C KOTOPOH paboTaeT mporpaMMucT. OH BEIOMpAET THII
npoekra, a Visual Studio cozgaeT ckener npoeKTa B COOTBETCTBHH C BEIOPAHHBIM THITOM.



[TpoeKT coCTOUT U3 KIaccoB, COOPAHHBIX B OHOM WJIM HECKOJIBKUX MPOCTPAHCTBAX HMEH
(namespace) . [IpocTpancTBa IMEH MO3BOJISIIOT CTPYKTYPUPOBATH MPOSKTHI, COJCPIKAIINE
OO0JIBIIIOE YUCIIO KJIACCOB, OObEIUHIA B O/IHY Ipymily Oin3kue kiaccbl. Ecin Hax mpoekTom
paboTaeT HECKOJIbKO MCIIOIHUTENEH, TO, KaK MIPABUIIO, KAKIBIH U3 HUX CO3AaeT CBOE
IIPOCTPAHCTBO UMEH. [IoMUMO CTpyKTypu3anuu, 3TO AaeT BO3MOKHOCTb IIPUCBANUBATh KJIaCCaM
HMMEHA, HE 3a/lyMbIBasACh 00 X YHUKaJIbHOCTU. B pa3HbIX MpocTpaHCTBaX UMEH MOTYT
CYIECTBOBATh OJJHOMMEHHbIE KJ1acchl. TakuM 00pa3om, MPOCTPAHCTBO UMEH — 3TO JIOTHUYECKast
CTPYKTYpa JJIsl OpraHu3ali UMEH, UCIoIb3yeMbIX B npuioxkeHuu .NET. OcHoBHOe
Ha3HA4YEHUE NPOCTPAHCTB UMEH — IPEAYIPEAUTH BO3MOKHBIE KOH(DIMKTHI MEKAY UMEHAMHU.
Kitace mpoekra norpyskeH B IpOCTPAHCTBO UMEH, UMEIOIIEE 110 YMOJIYaHHUIO TO K€ UMsl, UTO U
peuieHue, u npoexT. Mrak, npu co3gaHuu HOBOT'O IPOEKTa ABTOMAaTUYECKHU CO3ACTCs
JOCTaTOYHO CJIOYKHAs BIOXKEHHAsI CTPYKTYpa - PELIEHUE, COAEPKALLEE IPOEKT, COACPKAILUN
MPOCTPAHCTBO UMEH, COAEPIKAILIEE KIIACC, COAEPKAIIMN TOUKY BXoAa. J[JId mMpOoCThIX peleHui
TakKasi CTPYKTYpUPOBAHHOCTb MPEICTABIIACTCS N30BITOUHOM, HO /ISl CJIOXKHBIX - OHA OCMBICIIEHHA
U I10JI€3HA.

OCHOBHBIM MOHSTHEM TIpH porpammupoBanuu B cpene .NET siBnsercs nonarue cOopku.
Coruacao tepmunosioruu Microsoft ko, nmpeaHa3HaueHHBIH 17151 pa0OTHI B CPEJIC BBITOIHEHHUS
.NET, — at0 ynpasnsemsiii koo (managed code). J[BoudHbIH (aitil, KOTOPBIHA CONEPKUT
yIIpaBJsIeMbIll KO/, Ha3biBaeTcs coopkou (assembly). IMpunoxenus NET co3nmarores myrem
o0beuHeHus 1I000ro KomdectBa coopok. Coopka — 3to qeonynsiit ¢aiin (DLL wim EXE),
KOTOPBIN COIEPKUT B cebe HOMEp BEPCUU, METAJaHHBIE, a TAKXKe TUIIBI (KJIacChl, UHTEP(EHCHI,
CTPYKTYPHI U T. I1.) U JIOTIOJIHUTEIIbHBIE PECYPCHI (M300pakeHus1, TAOIHUIIBI CTPOKOBBIX JIAHHBIX U

T.0.).

Coopxku .NET conepsxar He minaTdhopMeHHO-3aBUCUMbIE HHCTPYKIIMH, a KOJI Ha TaK
Ha3bIBa€MOM NpPoMexKyTOYHOM si3bike Microsoft (Microsoft Intermediate Language, MSIL
uJm npocto IL). DTOT A3bIK HE 3aBUCUT HU OT IIATQOPMBI, HU OT TUIIA LIEHTPAIbHOIO
npoueccopa. Kox IL komnunupyercs B miat(opMeHHO-3aBUCUMbIE HHCTPYKIIMH TOJIBKO BO
BpEMsl BBITIOJIHEHUSI.

ITomuMo coOcTBEeHHO MHCTPYKIMI Ha si3bIke IL, kaxnas coopka .NET comepxut B cebe
MH(OPMALIHIO 0 KaXJI0M THIIE COOPKU U Ka)JI0M YJeHe KakJI0ro TUIa. Jta HHPpopMaIus
TeHepUpyeTCs MOJHOCThIO aBToMaTHuecku. JIrobas coopka .NET comepxut manudgect —
Ha00p MeTaJaHHBIX 0 caMoii cOopke. Manudect conep kUt nHGOpMaLKo0 000 BCEX JBOMUHBIX
¢aiinax, KOTOpble BXOJAT B COCTaB JaHHON COOpKH, HOMEpe BepCcuHu COOPKH, a TaKXKe, 4YTO OUYEHb
Ba)XHO, — CBEJIEHUs 000 BCEX BHEIIHUX cOOpPKaX, Ha KOTOPBIE CChLIAeTCs JaHHas cOOpKa.

[IpuurHO MOsABIEHUS MOHATUS COOPKU MOXHO CUMTATh TPYAHOCTH ycTaHOBKH Windows-
npuioxxeHnid. O6pryHoe Windows-IipHii0’keHHEe COCTOUT U3 MHOXKECTBa (DailyioB - 3ammycKaeMble
MOJTyJTH, OMOIMOTEKH, JONOTHUTENbHbIE (hailnbl U T.11. [ToMuMoO 3TOTO, PU yCTAaHOBKE
HEKOTOpBIX NpuioxeHuit (ocobeHHo COM-KOMIOHEHT) HEOOXO0AMMO 3aIlUChIBATH B PEECTP
Windows cBesieHHs 0 HaX0XIEHUH U crioco0e BbI3oBa. HakoHel, MHOTHE IPUIIOKEHUS
MCIOJIb30BaM paznensemble DLL, 4To 3auacTyro NpuBOJMIO K IpobiieMaM Mpu yCTaHOBKE
6osiee HOBBIX BepcHii aToit DLL.

[Tonsatue cOopKku ObLUTO BBEJICHO /ISl TOTO, YTOOBI PeIIUTh 3TH Mpodsiembl. COOpka
MpeACTaBISIET cO00M HAabOp ¢aiioB, MOTyIeH U JOTMOTHUTETHFHOU HHPOPMAIIUH, KOTOPBIE
JIOJKHBI 00€CTIEYUTh MPOCTYIO YCTAHOBKY MPHIIOKEHHS U IOCIeayoLyto padoty. Takum
00pa3oM, MOKHO TOBOPUTH M O TOM, YTO IMMOBTOPHOE UCIIOTIH30BAHNE TIPUIIOKEHUI MOKET OBITh
peaT30BaHoO C MOMOIIBIO HHTETPALUHU PA3IHUHBIX COOPOK.



[Tonp3oBarento cOOpKU ropaso BakHee €€ JJIOTHUECKOe MPECTaBIeHHE, B KOTOPOM cOOpKa
— 3TO HA0OP OTKPHITHIX THUIOB, HCIOJIb3YEMBIX B IPUII0KEHUH («BHYTPEHHHE» TUIIBI — 3TO,
KaK MPaBUJIO, CITyKEeOHBIE THIIbI, UCTIOIb3yEMbIE IPYTMMHU THIIAMU TOH ke camoit cOopku). Ha
(bu3n4YeckoM ypoBHE COOpKa — 3TO €AMHCTBEHHBIM NCIOIHIEMBbIN (ailsl , a B TOXKe BpeMsl Ha
JIOTUYECKOM YPOBHE — 3TO UEPaApXHUsl B3AUMOCBSI3aHHBIX TUIIOB

HMHTEI'PUPOBAHHAS CPEJIA PASPABOTKH
MICROSOFT VISUAL STUDIO .NET

Microsoft Visual Studio .NET - ato uaTerpupoBannas cpeaa paspadorku (IDE) mis
CO3/1aHHUs, JOKYMEHTHUPOBAHUS, 3alyCKa U OTJIAaJIKU IIpOrpaMM, HanucaHHbIX Ha si3bikax .NET.

HNuterpupoBannas cpena pazpadborku IDE (Integrated Development Envirionment) Visual
Studio siBsieTcss MHOTOOKOHHO#, HacTpanBaeMoi, 001aaaeT OOoIbIIMM HaOOPOM BO3MOYKHOCTEH.

I'naBHOe okHO Visual Studio.NET, nogo0Ho npyrum npunoxenusM Windows, coaepskut
CTPOKY MEHIO,

File Edit View Project Build Debug Tools ‘Window Help

BKJTIOUAIOIIYIO B ce€0s1 CIIEIYIONINE KaTerOpUu
File — otkpsiTHE, CO3MaHKe, 100aBICHKE, 3aKPhIBAHKE, I€YaTh U IIPOY.

Edit — crangapTHBIE KOMaH/IbI IPABKU: KOMMPOBAHKE, BCTABKa, BBIPE3aHUE U
pouy.

View — KOMaH/IbI 715l CKPBITHS M OTOOPaXKeHHUS BCEX OKOH M MaHes el
MHCTPYMEHTOB.

Project — komaH b1 UTst pabOTHI C IPOSKTOM: T00ABICHUE IIEMEHTOB, (hopMm,
CCBIJIOK U IIPOY.

Build — xomaH1p1 KOMIMJISIIAK TPOTPAMMBI.
Debug — koMaH/IbI TSl OTIAKH POrPaMMBI.
Data — xomaHzp! U1 pabOTHI C TaHHBIMH.

Format — koman b1 hopMaTHPOBAHUSI PACIIOIATAEMBIX SJIEMEHTOB
(BBIpaBHUBAHWE, HHTEPBAJ U MPOY.).

Tools — xomaH/IpI TOTIOTHUTETBHBIX HHCTPYMEHTOB U HacTpoiiku Visual Studio



NET.
Window — ympaBieHue pacioioKEeHUEM OKOH.
Help — cnpaska.

ITox CTPOKOM MEHIO PACIIONIOKEHA NAHELb UHCTPYMEHNOE, COAEPIKAIIas BIOKEHHbIE TTaHe H
KHOIIOK, 3aITyCKAIOIIMX T€ MJIM HHBIC KOMAHIbl M3 OMPEICICHHOM TPYIIIIbI WIIA YIPABIISIONINX
cpenoit paspaborku Visual Studio.

ITomecTuTh rpynny KHOIOK Ha [TaHEJIb HHCTPYMEHTOB MOYKHO IIPH ITOMOIIHX ITYHKTa MEHIO
View / Toolbars

Co3naHue HOBOIO NMPOEKTAa

Ecnu B MeHto cpeapl pazpabotku BeiOpath myHKT File | New | Project, Ha skpaHe nmosiBUTCS
nuanorosas naneas New Project .

New Project

Project Types: Templates: lg :E:EI

{1 visual Basic Projects ~ ey,
{1 Visual C# Projects 3 =
(1 visual 34 Projects Win32 Console Win32 Project
=1-{_] Visual C++ Projects Project
3 NET
[ atL
(L MFC -
£ Win32
(1 General

|£

[ RPN} L ' -

& Console application type of Win32 project.

Narme: | win32Concole1
Location: l D:\Documents and SettingsiBnaaeneniMom aoKyMeHTE _v_| Browse... |
" add to Solution * Close Solution

Project will be created at D:\...\Mom aokymeHTol|Visual Studio Projectsiwin32Concole1\Win32Concolel,

QK Cancel | Help |

Juanozoeas nanens New Project

[Tpu co3manuu HOBOTO TIpoeKTa B mosie Location HEOOXOIMMO yKa3aTh UMsI KaTtaiaora, B
KOTOPOM CIIEIYET COXPaHUTh ero ¢aiiiel. [Ipu 3TOM B JaHHOM KaTaJiore aBTOMaTHYECKH Oy/eT
CO3JIaH JIPYTo# KaTajaor, UMsi KOTOPOTO COBMAAET ¢ UMEHEM MpoekTa. [0 yMOTYaHHIO MPOEKTHI
coxpansitores B (paiiie C:\Documents and Settings\Bnagenem\Mowu nokymentsi\Visual Studio

Projects\l mst mpoekra.

Buabl npoexros

Visual Studio .Net g si3sikoB C#, Visual Basic u J# npeanaraet 12 Bo3MOKHBIX BUIOB



mpoekToB. Cpe HUX €CTh MYCTOM MPOEKT, B KOTOPOM M3HAYATHHO HE COACPKHUTCS HUKAKOM
(GYHKIIMOHATBHOCTH; €CTh TaKXKe IMTPOCKT, OPUCHTUPOBAaHHBIN Ha co3manue Web-ciryxo6.

B neBoii yacTu 3TOM JUANOTOBOM IMaHEIW MOHO BBIOPATh THI MpoeKTa. B o0miem ciydae
MO>KHO BBIOpaTh MPOEKTHI, CO3/1aHHBIC Ha s3bIKax mporpammupoBanus Visual Basic NET, C#,
C++, a Takke Ha psae ApYruX. ITOT CIUCOK 3aBUCUT OT TOT0, KaKHe SA3bIKH ObLIN BBIOpPAHbI PU
ycraHoBke Visual Studio, a Takxe 0T TOro, ObUTH JIU IPHOOPETEHBI U YCTAHOBIICHBI
JIOTIOJTHUTENbHBIE SI3BIKU MPOTPAMMHUPOBAHUS CTOPOHHUX MTPOU3BOIUTEIECH.

B npaBoii yactu 3xpaHa MO>KHO BBIOpATh OJIMH U3 MPEATIOKECHHBIX IIA0JIOHOB JIJIsl JAHHOTO THUIIA
MIPOEKTOB:

Windows Application — ma6:ou st Windows-nipuioskeHus;

Class Library — mra6non asst co3nanust OMOIMOTEKH KJIACCOB, KOTOpasi Oyaer
HCIIOJIB30BaThCS IPYTUMU NIPUIIOKEHUSMU;

Control Library — 1ma6ioH uist co31aHus 2JIEMEHTOB YIIPABJICHUS, KOTOPbIC
OyIlyT HCIOIB30BaTHCS B MPHIIOKEHUAX C TpapUYECKUM MOJIb30BATEILCKIM
unrepdericom s miardpopmbl Windows (HazbiBaeMbIX Takxke npuinokerusmu Windows
Forms);

ASP.NET Web Application — ma6mon aas co3ganus Web-npunoxenuii
ASP.NET,;

ASP.NET Web Service — ma6non s coznanus Web-cepsrcos;

Web Control Library — ma6on 151 co3aanust 3JIEMEHTOB YIPABJICHHsI, KOTOPBIE
OyayT ucnoib3oBarbes B Web-npunokeHusx;

Console Application — 1maboH 11 CO31aHKs KOHCOJIBHBIX IPUIIOKEHHIA,
Windows Service — 1ma6ioH 115 CO3/JaHHsI CEPBUCOB OMEPAIIMOHOM CHCTEMBI,

Empty Project/Empty Web Project — mpoexT, koTopslii co3aaercs 6e3
HCIIOJIb30BAHUS 11a0JIOHOB;

New Project In Existing Folder — 106aBuTh HOBBIi IPOEKT B yKe
CYIIECTBYIOIIYIO TAMKYy.

XoTs npu co3laHuM HOoBOTO npoekTa B cpene Visual Studio .NET npemaraercst 10BoiIbHO
OO0JIBILION CIMCOK THUIIOB MTPOEKTOB , HO HA CAaMOM JIeJI€ €CTh BCEro TP OCHOBHBIE
paszHoBuAHOCTH npuioxenuit - Windows Application, Console Application u Class Library .
Bce ocranpHOe - 3TO UX pa3IuYHbIe BapHallMy 3a CYET UCIOJIb30BaHUS T€X WM MHBIX MA0JOHOB
WU MacTepoB (MMEHHO MTO3TOMY MPaBO€ OKHO U Ha3biBaeTcst Templates), obecrieunBaronnx
aBTOMATUYECKOE BBIIIOJHEHUE KAKUX-TO HA4aJIbHBIX JAE€HCTBUI, KOTOPBIE IIPU KETAHUU MOKHO
BBITIOJTHUTH U "pykaMu" (B TOM 4YHCIlie U3BMEHUB U 0a30BbIN THN npuioxeHus ). [lonp3oBarens
MOJKET MOJIKIIOYUTh U CBOM COOCTBEHHBIEC BApUAHTHI IIAOJIOHOB.

OcHOBHBbIE YaCTH BH3YAJIbHOM cpeibl pa3padorku Visual Studio

Cy1iecTByeT TPU OCHOBHbBIC YaCTH BH3YaJbHOU CPEIbl PHU pa3paboTKe mpoekTa. B rieHTpe
HAaXOJUTCS TIABHOE OKHO JIJIsSI CO3/IaHus BH3YalbHBIX (hOpM U HamucaHus koaa. CripaBa
pa3meriaetcs okomrko Solution Explorer (mpoBonHuUK pelieHus ), a HIKE €ro OKHO HHCIIEKTOpa
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coiicTB Properties Explorer. Oxno Solution Explorer mo3Bosisier yBuaeTh, U3 KakuxX MPOEKTOB
COCTOUT pellIeHue U Kakue (aisibl BXOAT B COCTaB 3TUX MpoekToB. OkHO cBoiicTB (Properties)
COZIEPKUT CIHCOK aTpuOyTOB 00BEKTA, BBIICIIEHHOTO B JaHHBII MOMEHT. B n1eBoii yactu cpesl
pa3pabOTKM NPUCYTCTBYET MIEMEHT YIpaBlIeHHUs cO 3HauKoM okHa Server Explorer; 310 okHO
MOSIBUTCS, €CJIHM yKa3aTellb MBI OKaKeTCsl HaJl JaHHBIM 3HAUYKOM. TaM e nMeeTcs U 3Ha40K
okHa T00lboX — oHO MOsBUTCS, €CIIM TOMECTUTD YKa3aTellb MBI HaJl 3TUM 3HAYKOM.

@9 WinForm - Microsoft Visual C++ [design] - Form1.h [Design]*

File Edit View Project Build Debug Data Tools Window Help
> 52 [Z “= Hex @~
Toolbox L9 Y  Formil.h [Design]* | Formi.cpp 4 b X | Solution Explorer - Win... & X
l‘l' Windows Forms =B “?“
@ | My User Controls [a Solution "WinForm' {1 proje & ‘—f-r
&' Device Controls = [Zd winForm e
C;T Crystal Reports + 4=\ References
= | Data -1 3 Source Files
XML Schema £ Formt.cpp
Dialog Editor 4 AssemblyInfa,
Mobile Web Forms - = thaFT,cpp
‘Web Forms = an::le;
Components 7 e Fo;ml.res
HTML [£] stdafx.h
Clipboard Ring @ resource.h
General - {3 Resource Files
- B ann vr
k Painter < |
- 2]
z Class View Q Solution ...
B @ &8 M Ereakpoints
Ready

Cpena pazpabotku Visual Studio .NET comepxut qBa THIIa OKOH — OKHA HHCTPYMEHTOB U
OKHa JIOKyMeHTOB. OKHa MHCTPYMEHTOB (4acTh U3 KOTOPBIX ObLIa OMKMCAHA BBIIIE) IOCTYITHBI C
MTOMOIIIBI0 KOMaH MEHI0 View U HEKOTOPBIX IPYTHX, U UX IOCTYITHOCTh 3aBHCHUT OT TUTIA
MIPUIIOKEHUS U OT TOTO, KaKHe MOJYJIH PacIIpeHHsl (IOTOJTHUTENbHbBIC YTUIUTH U
WHCTPYMEHTHI, B TOM YHCJIe TPOU3BEICHHbIE CTOPOHHIUMHU pa3paboTunKaMu) 100aBIEHBI K Cpelie
pa3paboTku. B okHaxX ke JOKYMEHTOB MOYKHO PEIaKTHPOBATh KOMIIOHEHTHI IIPOCKTOB.

C oxkHaMHM MHCTPYMEHTOB MOKHO IIPOU3BOJIUTH PA3TUYHbIE MAHUTTYISIIMU. B 4acTHOCTH, MOKHO
3aCTaBUTh WX aBTOMATHYCCKH MOSIBISITHCS M UCYE3aTh, TPYIITHPOBATH X B BUC
MHOTOCTPaHUYHOTO OJIOKHOTA, BAPbUPOBATH UX PACIIONIOKEHUE B Cpefie pa3paboTKH, AeNaTh UX
«TUTABAIOIIUMI» | JJaKe 0TOOpaXKaTh Ha JIOTIOTHUTEIbHOM MOHUTOPE, €CITN MCIIOJIb30BaHHE
TAKOBOT'O MOAAEPKUBACTCS ONEPALMOHHON CHCTEMOI.

Hexkotopsie okHa HHCTpyMEHTOB, HanpuMep okHO Web Browser, MO>XKHO c0o3/1aBaTh B BUIE
HECKOJIbKHX IK3EMILISIPOB (3TO MOKHO ClieNiaTh, BIOpaB myHKT MeHio Windows | New Window).
MO>HO TaK)Xe 3aCTaBUTh OKHa HHCTPYMEHTOB aBTOMAaTHYECKH NCY€3aTh, €CIIM OHH B JAHHBIN
MOMEHT He SIBJISIOTCSl aKTUBHBIMH, — B 9TOM CJIy4ae Ha dKpaHe 0TOOPaKaloTCsl Ha3BaHUE U
MUKTOTpaMMa OKHa, HaJl KOTOPOH MOXHO IIOMECTUTh YKa3aTellb MBIIIH, €CITH OKHO HY)KHO
oTo0pa3uTh 1enukoM. Ecnu HeoOX0MMOo Npe1oTBpaTUTh UCUE3HOBEHNE OKHA C 9KpaHa, CleayeT
MIETIKHYTH MBIIIBIO 110 H300paKEHUIO KaHIIENSIPCKON KHOITKH Ha 3arojIOBKE OKHA.

OxHo npoBoanuka pemenus (Solution Explorer)

Oxwno Solution Explorer mo>xHO 0TOOpa3UTh Ha IKpaHe C TOMOLIbIO KOMaHAbI MeHIO View |



Solution Explorer.Oxno Solution Explorer coneput apeBoBHIHOE PEACTABICHUE 3JIEMEHTOB
MPOEKTa, KOTOPbIE MOYKHO OTKPBIBATh MO OTACIBHOCTH ISl MOAU(MHUKALINY WIH BBIIOJIHE HUS
3aja4 1o ynpasieHuro. B 1epeBe oToOpaXkaroTcst TIOTHYECKHE OTHOIICHHUS PEILICHNS U IPOEKTOB,
a TaKk)Ke JIEMEHTOB pelleHus. Pemenre — 3To HabOp MPOEKTOB, U3 KOTOPHIX COCTOUT
npuiioxeHne. KoMImoHeHTaMu MPOeKTOB MOTYT OBITh MOZYIIH, @ TAKXKe Apyrue (aiisl, KOTOpbIe
TpeOyroTCs A7 CO3[aHUs NPUIIoKeHUs. Eciy Hy)KHO OTpeJakTHpOBaTh KOMIIOHEHT IPOEKTa,
CIIEAYET JBaXK/IbI IIEIKHYTH 10 €ro uMeHu B okHe Solution Explorer.

Solution Explorer - WinForm

@ Solution "WinForm' (1 project)
- WinForm

- =Y References
=) System
=) System.Drawing
=20 System. XML
= System.Windows.Forms
=) System.Data
+2 mscorlib

-l {3 Source Files
@ Forml.cpp
@ AssemblyInfo.cpp
@ stdafx.cpp

=l {3 Header Files

:
' Form1.res¥

stdafx.h
(1] resource.h

- 3 Resource Files
R app.rc
D app.ico

(2] readme.txt

E Class Yiew @ Solution Explorer |

Oxkmno Solution Explorer

[1yHKTBI KOHTEKCTHOE MEHIO 3TOT0 OKHA (BBI3BIBAIOIIETOCS HAXKaTHEM ITPaBOM KHOIKOMN
MBIILIN) TIO3BOJISIIOT U3MEHATDH COJIEPKUMOE MPOEKTa, a TaKkKe 100aBIATh HOBbIE KOMIIOHEHTHI.
IToMrMO OOBIUHBIX MPOTPAMMHBIX MOJyJIEH, MbI MOXeM ¢ ToMolbo Komans! File | Add Item
MOJIKJIIOYATh K IPOEKTY CaMble pa3Hble KOMIIOHEHTHI, Hanpumep, HTML-ctpanuily, koTopyto
3aTeM MOKHO HallOJIHUTH ¢ nomolbio BecrpoenHoro HTML-penakropa. Kpome Toro, B cpene
pazpaboTurka uMmeercst HoBbIN Au3aitHep XML-nokymenToB 1 XSD-cxem, Habop rpaduyeckux
PEaKTOPOB U LEIBIH PsJ APYTUX UHCTPYMEHTOB. UTOOBI CBA3ATh (ailyibl ¢ peleHueM, HO He C
OJIHUM M3 €r0 MPOEKTOB, JOCTATOUYHO MPUCOEIUHUTH €ro MPSIMO K PELIECHUIO.



Solution Explorer -... & X

3 Solution "WinForm' {1 prc A
P ¥ Buid
3 Rebuild
: Clean
4 Project Only »
3 & Add >
Add Reference...
x Add Web Reference...
.. A
& 7 Set as StartUp Project
@T Debug >
& save winForm

X Remoye
Rename

Properties

C moMmoIIbI0 KHOTIOK, PacloIoKEHHbBIX B BepxHel yactu okHa Solution Explorer, mosxxHo
yKa3aTh, YTO UMEHHO JOJDKHO OTPaKaThCs B cpezie pa3paboTKu:

View Code — ko, cBsi3aHHBIH ¢ ¢aitnom, BeIAeICHHBIM B OKHE Solution Explorer;

View Designer — nu3aiinep (BU3yalbHbIi peaakTop) (aiiia, BEIISICHHOTO B OKHE
Solution Explorer;

Refresh — o6HoBHTE comepxumoe okHa Solution Explorer;
Show All Files — Bce daiinbl, BKiIrOYast KO, CBI3aHHBIN ¢ popMami;
Properties — cBoiicTBa BeIOpaHHOTO (aiiia.

[Tpu cozpanum HoBOTO MpoekTa Solution Explorer coaepKuT KOMIOHEHTHI, CO3/IaHHBIE
11a0JIOHOM

[MTanka References coaepxuT CChUIKH Ha KJIACChI, UCTIOJIb3YEeMbIE B IPOCKTE 110 YMOITYAHUIO.
JIBoiiHO¥ 1mIeT490K MBIIIK Ha noAmnankax References 3amyckaet okHo Object Browser
(mpoBoHUK 00BEKTOB, View —> Object Browser, unu coueranue knasui Ctrl+Alt+J). Oxno
Object Browser, B CBOIO ouepe/ib, ABISETCSA UCUEPIBIBAIOIINM CPEJACTBOM MOTYyUSHHS
nH(pOpMaILIUK O CBOMCTBaX 00BEKTOB. MOXHO MONyyaTh KPaTKOe OMHCAHKE JHO0ro MeTo1a,
KJ1acca MM CBOMCTBA, POCTO LIETKHYB Ha HEM, — Ha WH(OPMAIIMOHHOHN MaHeIn HEMEJIEHHO
0TOOpa3uTCcs KpaTKasi CIpaBKa.

daiijibl NpoeKTa

B npoekTte Visual C++ .NET B3arM03aBUCHMOCTH MEX/TY OT/ICIIBHBIMH YacTSIMHU OITUCAHBI B
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TeKcTOBOM (aiine mpoekra ¢ pacmmpenrneM VCPROJ. A crienuanbHbIi TEKCTO BbIH (aiin
peenus ¢ pacmupenueM SLN cogepXuT CIUCOK BCEX MPOEKTOB TAHHOTO

pemienuns. UtoObl HaYaTh pabOTY € CYIIECTBYIONIMM ITPOEKTOM, JOCTATOYHO OTKPHITH B Visual
C++ NET cootBerctByromuii SLN-daiin. Visual C++ .NET Taxke co3aeT mpoMexXyTOUHbIe

(aitibl HECKOJIBKUX THIIOB

app.ico
16 x 16
SHAYOK

1 Forml.cpp
C++ C++ Source

1 KB

2% ReadMe.txt
== TEeKCTOBbIM A0KYMEHT
= Z2KBE
A stdafx.h
h CJ/C++ Header
1 KB

= ce Script:
=5l
Form1.h
h C/C++ Header
Z2KB

resource.h
h C/C++ Header
1 KB

WinForm.vcproj
| YC++ Project
S KB

111

c 4 AssemblyInfo.cpp

Form1.resx
MNET Managed Resources File
‘ 7 KB

stdafx.cpp
C++ C++ Source
1 KB

// Debug
|

C++ Source
3KB

- - — -
Conepxumoe manku Debug
r app.res AssemblyInfo.obj BuildLog.htm
: Compiled Resource Script Object File HTML Document
-= > KE 3KB 5 KB
/—Q Form1.obj stdafx.obj - B yc70.idb
I '*) Object File Object File YC++ Minimum Rebuild Depen...
l s 10KE S KB 91 KB
3 vc70.pdb _ WinForm.Form1,.resources -.,—b‘ WinForm.pch
i Proaram Debug Database darn "RESOURCES" hﬂ Precompiled Header File
| 244 KB 3 KB | 1033KBE

RC, resX -IToxmeprxka mpocMOTpa pecypcoB
RES, RESURCES oTtkomnuianpoBaHHbIe ¢ailiibl pecypcoB
NCB -ITognepxka mpocMoTpa KJI1accoB. DTOT (aiii co3aaeTcst U 3aTeM 0OHOBIISIETCS TTPH
KaX/10M 3a1rycke mporpammbl. OH IMeEeT caMblii 601b110M 00beM cpein BeeX (ailyioB MpoeKTa.
C 11enbI0 SKOHOMHMSI MECTa Ha JUCKe ¢haiin ¢ pacmupenuem NCB, a Taxoke nanky Debug,
KOTOpast o0paszyeTcs Mmocie KOMIWIALUYU POTPaMMbl, HE0OXO0OUMO yOanNANts.
PDB ¢atin, ucnons3yeMblii KOMIIOHOBIIIMKOM JISI 3aITUCH OTJIAIOYHON MH(MOPMAIUH O
M10JIb30BaTEILCKON MPOrpaMMe C LENIbI0 YCKOPEHUS PEJaKTUPOBAHUS CBsI3€l B pEKUME OTIIAAKH.
OTOT (aiin cCoaep>KUT 0TIIAI0UHYI0 HHPOPMAIUIO, a TaKKe HH(OPMALIMIO O COCTOSIHUU MTPOEKTA.

SLN ®aiin pemieHus.

SUO Toxnepxka nmapaMeTpoB U KOHPHUTYpAIUN PEIICHUS

VCPROJ ®aitn npoekra.

ICO Daiin conepxkut n300pakeHne HKOHKH, KOTOPOE Ha pOpMeE pacloiOKEHO B BEPXHEM JIEBOM

yTay.

@aitn Assemblylnfo cogepxut undopmaruro o npunoxxenuu. [lpu co3ganuu qucTpudyTHBa
(YCTaHOBOYHOTO MakeTa) B 3TOT (aiin nomemaercs nHpopManus IporpaMMbl, UCIIOIb3yeMast B
TEXHUYECKUX IIEJISIX, a TaKKe U(PPOBOH KITIOY.



Bcest undopmanus o ToM, U3 4€ro COCTOUT Hallle PUIIOKEHUE, HaXOAUTCs B (haiiie ¢
pacumpenueM .sln (Microsoft Visual Studio Solution File). B atom ¢aiine, B yactHOCTH,
HaMMCcaHo, KaK Ha3bIBAETCs Hallle IPUIIOKEHUE, U KaKol (haiiil mpoeKkTa OTHOCUTCS K HeMy. Daiin
MIPOEKTA, UMEIOIINI pacIIupeHue, OTpaKaloIIee BEIOpaHHBIA HAMHU S3bIK POTPAMMHUPOBAHUS
(WinApp.veproj B HameM npumepe), — 310 XML-daiin, cogepxaiiuii Bce He00X0auMbIe
XapaKTepUCTHKH MpoeKkTa. B wactHOCTH, 3/1€Ch ecTh HH(popMaIus o matgopme, st KOTOPOr
coszaercs pesyabTupytouuii gaitn (OutputType = “WinExe” B Hamiem npumepe), 0 Ha4aIbHOM
oobekre (StartupObject = “WinApp.Form1” B Hamem npumepe), UMsi KOPHEBOT'O IIPOCTPAHCTBA
nMeH (RootNamespace = “WinApp” B HamieM nipumepe). OTIeIbHBIN HHTEPEC MPEACTABISICT
CITMCOK CCBIJIOK Ha MPOCTPAHCTBA UMCH, JOCTYIIHBIX IO YMOJYaHUIO (OCTaJIBHBIe Haao
yKa3bIBaTh C MOMOIIBIO KIIFOYEBOTO CIIOBa USING), a Tak)Ke CIHUCOK UMIIOPTHPYEMbIX
npocTtpaHcTB uMeH Criucok (aiaoB, U3 KOTOPBIX COCTOUT HAIlle IPUI0KEHUE, PACIIONAaraeTCs B
cexunu Files.

CBoiicTBa mpoekTa

B oxne Solution Explorer BeigenseM Ha3BaHHE NPOEKTA, IIEIKaeM IIPaBOl KHOIIKOM MBIIIH U
0TOpa)kaeMM KOHTEKCHOE MEHIO. B KOHTEKCHOM MEHIO BBIOMpaeM IyHKT Properties.
B nosiBuBLIEMCSI OKHE COIEPIKATCS BCE CBOMCTBA TEKYILETO IIPOEKTa

¥inForm Property Pages m

Configuration: IActive(Debug) LI Platform: IActive(WinSZ) lJ Configuration Manager... ‘
A Configuration Properties Rt I8 General
5 General Qutput Directory $(SolutionDir)$(ConfigurationMame)
Debugging Intermediate Directory $(Configurationtame) ‘
3 CJC++ Extensions to Delete on Clean * nchy*,obj;*.ik;* pdb;* Hby* Hig* Hhy* tmp; * rsp;?
General IB Project Defaults
Optimization Configuration Type Application {.exe)
Preprocessor . Build Browser Information MakeFile
Code Generation Use of MFC Application {.exe)
iLjanguagT —_— Use of ATL Dynamic Library {.dll)
Al Minimize CRT Use in ATL Static Library {.lib)
Qutput Files i
I Character Set Uity
Browse Informatic -
Advanced Use Managed Extensions Yes
CorrmardiLite Whole Program Optimization Mo
(3 Linker References Path
(L1 Resources =
(L1 Managed Resources " =
= 3 Configuration Type
(1 Browse Information S P s .
(3 Build Events v pecifies the type of output this configuration generates,
S |
oK OTtmeHa MpuMeHuTE Cnpaeka

Configuration Type - Tim mporpamMMbl, KOTOpast TIOJIYYaeTCs B PE3€IbTaTe KOMITHISIIUH.
Tonbko Ha s3pike C++ B Studio Net Mo)KHO CO3/1aTh CTATHYECKH MMOAKII0YaEMYyI0 OHOIHOTEKY.

Optimize Code — onrTruMu3aIyst MPOrpaMMbl, 3SHAYEHHUE 3TOTO CBOMNCTBA MOXKET 3HAUUTEIILHO
YBEJINYUTH [IPOU3BOUTEIBHOCTD MIPUITOKEHHS.
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WinForm Property Pages

%]

Configuration: IActive(Debug)

LI Platform: lActive(WinSZ)

=l

Configuration Manager. .. I

3 Configuration Properties A | Optimization Disabled {/0d)
General 7l Global Optimizations
Debugging Inline Function Expansion Minimize Size (JO1)
A CICH Enable Intrinsic Functions Maximize Speed (fO2)
General Floating-Point Consistency Full Optimization {{Ox)
5 Optimization Favor Size or Speed Custom
Preprocessor Omit Evame Painters <inherit from project defaults >
Code Generation 8 Enable Fiber-safe Optimizations Mo
Languagfe i3 Optimize For Processor Blended
Erecomplied Head Optimize For Windows Application  No
Output Files B ol
Browse Informatic
Advanced
Command Line
(3 Linker
(1 Resources =
(1 Managed Resources T
(C1 Browse Information Dptlmlza't o R e i o :
(3 Build Events v Select option for code optimization; choose Custom to use specific optimization options.
T UOdJ !015 ”OZJ on)
< i | B
oK | OTmMeHa | MpumeHuTE | Cnpaeka I
S —
JlnanoroBoe OKHO NO3BOJISIET 3a4aTh IAPAMETPBI KYJIbTYPBI ULl IIPUIIOKECHUS
WinForm Property Pages yil
Configuration: Iﬂ\ctive(Debug) ;‘ Platform: ]Active(WinSZ) ;_I Configuration Manager. .. I
=3 Configuration Properties Preprocessor Definitions
General Pycckuii (0x419) v
Debugging Additional Include Directoriei AnoHckki (0x411) ~
[ Cic++ Ignore Standard Include PatiKoperickni (0x412) B
(2 Linker Shaw Progress 0x812
{33 Resources Resource File Name NaTbiwckmi (0x426)
¥ General NHTOBCKMIA (0x427)
Command Line Hopeexckui (Bykmon) (0x414)
(£ Managed Resources Hopeexckri (HroHopek) (0x814)
(C1 Browse Information Moneckwit (0x415)
(Z1 Build Events MopTyraneckki (Bpasunna) (0x416) =
(Z3 Custom Build Step MopTyraneckui (MopTyrania) (0x516)
(C3 Web Deployment PyMbIHCKHEA (0x418)
Pycckui (0x419) =
Pl S s TV K I T8N —
Culture
Lists the culture {such as US English or Mexican Spanish) used in the resources.  {Jl
[num])
oK OtmeHa MpumMeHUTE Cnpaeka

11



Kongurypauus npoekros

B okne Solution Explorer BoiziensieM Ha3BaHUE peuterus, MEIKaeM TPaBO KHOMKON MBIIIN U
oTOpakaeMM KOHTEKCHOE MeHI0. B KoHTekCHOM MeHI0 BeIOMpaeM myHKT Properties.
B mosiBuBIIIEMCSI OKHE COZIEpKaTCs OOIIME CBOWCTBA pelteHus

Configuration: |Active(Debug) _v_| Platfarm I I _| Configuration Manager. .. I
(3 Common Properties Project Contexts (check the project configurations to build or deploy)
= Conflgurtatlon I?ropertles Project I Configuration l Platform l Build I
% Configuration -
WinForm Debug L] Win32 L] v
oK ] OtMena IpUMERMTE Cnpaeka

Konguzypayus npoekrta onpenenseTr napaMmeTpbl KOMIOHOBKY NpHiioskeHus. OHOBpEMEH HO
MOJKET OBITh OIPEJENIEHO HECKOIBKO PA3IMYHbIX KOH(PUTYpaLUil, TPHUEM MPHIIOKEHHE IS
KaX/10¥ U3 HUX OY/IeT CO3/1aBaThCs B OTJCIIbHOM MAlKe, TaK YTO y BaC €CTh BO3MOXXHOCTH CPaB
HUTb 3TH KOHGUrypanuu. M3navanbHo kaxplii mpoekT B perennu Visual Studio umeer ase
koH(puryparmu — Debug (Otnanka) u Release (Boimyck). [Ipu rcnonbs3oBaniu KOHGUTYypanuu
Debug (Otnanka) Oyaer co3aaBaThCst OTIAI0YHAS BEPCHS MPOSKTa, C MOMOIIBI KOTOPOH MOXKHO
OCYIIECTBIISITh OTJIAAKY Ha YPOBHE HCXOHOTO KOJa MOCPEICTBOM YCTAaHOBKH TOUYEK OC TAHOBA U
t.1. B manke Debug (Otiaaka) npu 3ToM OyAeT HaXOIUThCS (aii, UCTIOIb3yeMbIil
KOMITOHOBIIIUKOM JUJIsI 3aITUCH OTJIAI0YHON MH(POPMAIIMH O TI0JIH30BATEIBCKOM MpOrpamMme ¢
LIEJIbI0 YCKOPEHHUS PEJaKTUPOBAHUS CBsI3eH B pesKUMe OTIaKU. DTOT (ailll UMeeT paclpeHue
.pdb u
COJZIEPIKHT OTIAIOYHYIO0 HH(POPMAIIHIO, a TAK)Ke HH(OPMAIIHIO O COCTOSTHUH MTPOEKTA.
Heo6xoanMyto KOHGUTYpaIio MOKHO BEIOpATh C IIOMOIIBIO 3JIeMeHTa criucka Debug
(Otnanka) Ha TTABHOM MaHENIW HHCTPYMEHTOB. T0 k€ caMoe MOYKHO C/IeaTh, BRIOPaB MyHKT
MmeHto Builds Configuration Manager (KommnonoBka Jlucneruep KoHQHUrypamum...), 4To
npuBeeT K 3anmycky auanora Configuration Manager (ducnerdep kondurypamum). 13
BhInajaroiero cnucka Active Solution Configuration (Tekymiast KOHGUTYpaIs pereHus)
BbIOepuTe MyHKT Release (Beimyck). CkoMoHyiTe NpoekT enle pa3. Tenepb cozaaHa BTopast
BEpCHsl TPOTPaMMBbI , IPUYEM Ha 3TOT pa3 OHa momeniaercs B nanky Release (Boimyck).
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Pepakrop xkona

OKHa JOKyMEHTOB MpeHa3HAYEHbI TS PEAAKTHPOBAHUS KOMIIOHCHTOB IPOEKTOB. Mx
B3aUMHOEC PACIIOI0KEHHE 3aBUCUT OT BEIOPAHHOTO PEXKMMa OTOOPaKEHHUSI OKOH B Cpejie
pa3paboTKu.

Hepapxuyeckasi CTPyKTypa NpOrpaMMHOI0 Kojia

MIPOrpaMMHBIE MOJIYJIM PEATU30BaHbI B BUE UEPAPXUUECKON CTPYKTYPHI

@9 WinForm - Microsoft Visual C++ [design] - Form1.h Q@@
File Edit View Project Buld Debug Tools Window Help
» 6= [ Hex M)~
Z5 | Toolbox 2 X || Formi.h[Design] | Form1.cpp Forml.h| 4 b % || Solution Explorer-... & X
3 Windows Forms IOI;Forml L] I‘:’-‘Forml LI === 5
& | My User Controls - 1 %23 References ~ll®
& Device Controls P'llbhc-: Z‘ +{0 System 2
S | Crystal Reports B o =) System.Drav
¥ j
| e & Form1(void).. i
k‘ Pointer =1 System,Winc
. i InitializeC £ =0 System.Date
protected: ki -2 mscorl
%ML Sch v e 2 i = - =~ {3 Source Files
Dialog‘Eji:’; = void Dispose(Boolean dlsposmg)_] ) Formt.cop 1
Mobile Web Forms { % jtsds:fr: bcl':;?f
Web Forms s . O = 3
L o & o o - {3 Header Files
— = if (disposimg && components) iy
HTML { I Ervent velY
- " < :
Clipboard Ring i e TN e S -
General | | » Q Class ... Soluti... |
Output v | m@
Ready Ln 25 Col1 cht INS

BepxHuit ypoBeHb HepapXuu OIpeaenseTcst onepaTopHbIMU ckoOkaMu. Kaxxapiit y3en Ha
9TOH JIMHEHMKe COOTBETCTBYET OTAEIbHOMN Mpoueaype (MM aHaTorHuYHOW KOHCTpyKIun). C
IIOMOIIBIO Y3JI0B MOKHO J1€J1aTb BUJAUMBIMU TOJIBKO HYKHBIC JJIA pa6OTBI q)paFMeHTI)I KoJa.
Ecnu MbI 3aKpoeM y3ell, TO B 3arJ1aBHOM CTPOKE 3TOTO 0JI0Ka MOSBUTCS HEOOIBILIOE OKOIIKO C
MHOI'OTOYHEM. HOI[BGJISI K HCMY MbBIIIb, MbI CMOKEM YBUJICTH COACPIKUMOC }laHHOﬁ
KOHCTPYKLIUU
OY€Hb T0JIE3HOE HOBLIECTBO — UCIOJIb30BAaHUE ONEPATOPHBIX CKOOOK #Region, koTopbie
IMMO3BOJIAIOT TPYHIIUPOBATH B 010K OTACJIBHBIC TPOLUCAYPhI

KoHTeKkcTHBIN MOMCK M 3aMeHAa

OKHO pejaKTUPOBaHUS MOKHO pa3OUTh Ha HECKOJIBKO YacTel, B KOTOPBIX OyAyT
oTtoOpaxkaTbcs pa3Hble (parMeHThl Koja. JJonmycTuMo Takxke 0ToOpasuTh BTOPOE OKHO
peIaKTHpOBaHUs ¢ moMoIbio myHkTa MeHto Window | New Window.

B penakTope Koma MOKHO OCYIIECTBIIATH KOHTEKCTHBIN TIOUCK M 3aMEHY TEKCTa B TEKYIIeH
MpoLEype, TEKYIIeM MOAYJIE U B BBIJIEIIEHHOM ()parMeHTe KoJia C MOMOIIbIO CTaHJapTHOM
nuanorosoit manean Windows Find and Replace.

B cTpoxke amst morcka MOTyT COIEPIKAaThC CUMBOIIBI «*» U «?y, 03HaUYaroIue JII00YI0
MOCIIE0BATEIHHOCTH CUMBOJIOB U JIF000H CMMBOJ COOTBETCTBEHHO.
Bo3moskeH Taxke MoucK 1 3aMeHa pparMeHTOB TeKCTa BO BceX (haiiyiax mpoekrta. B aTom ciydae
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clieyeT ucnoibp3oBaTh auanorosbie manenu Find in Files u Replace in Files.

@9 WinForm - Microsoft Visual C++ [design] - Form1.h

File | Edit | Wiew Project Build Debug Tools Window Help
pje Undo Ctrl+Zz =
%T prmi.cpp Forml.hl 4 b X Solutironréxrprlorer - R x ‘:
BWHh Ctrl+x ~| [-#Fam S| 2= 7
= ey —{ah
@ M Copy Q| :I - = References AllE
21D nc. o= +{0 System 2
g | ¢ e +2) System,Dray
g D Cycle Clipboard Ring  Ctrl+Shift+Y o1 ]' (\ Oldﬂ +{0 System. XML
¥ Delete Del =2 System. Win
=) System,Datz
Select all Ctri+A e(_‘te(l =2 mscorlib
A Find and Replace » : N 2 = {3 Source Files
D| Fi pl | @? Find Chrl+F dleOblllg) £ Formi. cpp
” GoTo... Cti+c |47 Replace Ctrl+H 9 AssemblyInf
W Insert File As Text... ¢  Findin Files Ctrl4+Shift+F t iy H@ tha;?l"ch
= 5) g SR eader Files
C Adyanced » lTﬂ Replace in Files  Chrl+Shift+H InP( HER ") 8 Forml.h
i hl |
E Bookmarks » | gk Find Symbol Alt+F12 ofle “"i R L=
z e e N N s e et et oy o TIPS G\ ad S
P Outlining 4 d ‘Ll Qnﬁilass QSoluti... |
t IntelliSense »
Ready ‘ | tn30 Col9 chs I Ims] 4

Replace in Files @

Find what: I _:_] j Find Mext
Replace with: IIter _v_l J Replace

]

I Match case [~ use: |rea Replace Al
™ Match whole word ™ Keep modified files open after —
Skip File
Replace All

Look in: ICurrent Project L.I _l

IV Lookin subfolders
File types: px | B I

I” Display in Find 2 Help

i

IToMuMO (parMeHTOB KO/Ia MOKHO MCKAaTh TAK)Ke Ha3BAHUS KJIACCOB M CTPYKTYP — LIS 3TON
eTIM UCTIOJb3YeTCs Ananorosas nmaHesb Find Symbols. Pe3ynbrars! morcka oToOpakarotcsi B
okue Find Symbol Results.

B penakrope koJla MOXKHO yCTaHOBUTD 3aKJIA/IKy Ha KaKyK-THOO CTPOKY KOJIa U BEPHYTHCS K
Hell To3ke. 3aKiIaki He HCUYe3al0T U ITPU COXPAHEHHUH TPOCKTA.

MOKHO TaKke co31aTh KOMMEHTApPHIii, CBI3aHHBIN C BBIICIICHHBIM (DParMEHTOM TEKCTa, C
nomoInsio komauasl MeHro Edit | Advanced | Comment Selection.

Bo3MoxHO nepemMenieHne (HparMeHTOB TEKCTa MOCPEACTBOM MBIIIHU B IPYTO€ MECTO,
KOITMpOBaHKe (hParMEeHTOB, a TAKKe MepeMelleHne (ParMeHTOB TeKCTa 3 PEaKTopa Kojia B
okHO Toolbox

IntelliSense (BpImagamomuii CIUCOK-MOACKA3KA)

B Visual Studio mocie nabopa nMeHnn 00beKTa M BBOAA TOYKH, JTHOO HAOOpa HMEHU
yKasaTesst Ha OOBEKT U CTPENKH (->) Ha 3KpaHe MOSABIISAETCS CIMCOK CBOMCTB U METOJIOB TAHHOTO
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00BeKTA.

@ WinForm - Microsoft Visual C++ [design] - Form1.h*

File Edit View Project Build Debug Tools Window Help

> 52 (= o= |Hex |[@] - |
% Formil.h [Design]* | Formi.cpp  Forml.h* l 4 b X
f':.f' “%Forml LI lﬁ.lnitializeComponent _v_l .g
8 |7 - —[2
=) I y : _ - I o Y o ] ‘

3 this-=AutoScaleBaseSize = System::Drawing::Size(5, 13);

;‘ t]h1s e AcceptButton Alrawing::S1ze(368, 214);, 23
- . & AccessibilityNotifyClients —! 2 (=1
R this e Accessibilityobject |
g 1 . ER AccessibleDefaultActionDescription 'Er_n
= thus B! AccessibleDescription =
2 E& AccessibleName =

E& AccessibleRole E_
L } =@ Activate |l 3
=@ ActivateControl _J
B } 3 o ActivateMdiChild | B
| R v
e I :_lJ
S El=r
l Ready jj | tnss Col 13 ch 10 NS
—-

I[Tpu BBOAC MMeHU MeToa ( Wik (PYHKIMK) U KPYTJI0i OTKPBIBAOLICHCS CKOOKH MOKHO
YBUJETH Ha DKpaHE ONIMCAHUE METO/IAa U €T0 MapaMeTPOB.

Ilocme Ha60pa HMCHU MMPOCTPAaHCTBA HMCH U I HA OKpPAaHC 0T06pa>1<aeTcs1 €To COACPIKMMOC.

@8 WinForm - Microsoft Visual C++ [design] - Form1.h* E]@

File Edit View Project Build Debug Tools Window Help
» I m ool ® $=(=E Hex Gl - .
%;;Toolbox 3 X ‘ Form1.h [Design]* | Forml.cpp Forml.h*] 4 b X | Solution Explorer -... & X "
i | Windows Forms | | [@eormy | [=¢Form ~ | B H 3
& | MyUserControls | |~ || & & References:. @] &
& | Device Controls | = +0 System || §
S | Crystal Reports | Yeras . | + System.Drav ||
g5 race System, _I B e
K Pointer race System::ComponentModel, *D:vs:em-gi:f
. +{Z) System.Datz =
Heid race System::Collections; -0 mscarlb
%ML Schema | w oo YT . . I. =l {23 Source Files
e ace System::Windows::Forms: | | £ Formi.cpp
Mobile Web Forms | race System::Data; g | |plvinf
wWeb Forms ' i - Abort o it
e race System::Drawing; AbortRetrylgnore s
SRR | AcceleratorChange h 2
HTML 3 . ont v )
i - = AccessibleEvents 3
Clipboard Ring 8 o =F AccessibleMavigation —
§¢n§ral | ‘i.l - —I ; ; : : i OL: AccessibleObject %‘E’__J_
|B output v R J@ ‘ = AccessibleRole
- Lt : —r =P AccessibleSelection
Ready Lnt

=F AccessibleStates
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PABPABOTKA KOHCOJIBHOI'O ITPUJIOKEHUA

MexaHu3M npeaBapUTeJIbHON KOMIIWJIALUM 3ar0JI0BOYHBIX (pailjioB

MexaHu3M MpeaBapUuTeIbHON KOMITUIAIMH 3ar0JI0BOYHbBIX (DAaiiJIOB pean30BaH MPH MOMOIIH
napsl ¢aitnoB Stdafx.h u Stdafx.cpp. B daiin Stdafx.h goGasmnsiroTcs mpu moMomu JUPEKTUBBI
#include ctpoku moaKIFOUCHUST HEOOXOAUMBIX IS paOOThI IPOTrPAMMBI 3ar0JI0BOYHBIX (DaiiyioB.

@9 1 - Microsoft Yisual C++ [design] - stdafx.h =10} x|
File Edit View Project Build Debug Tools Window Help

BRLaiesEETZ2 % %6 % .

& 5| )y pebug - o8 ) - 2
stdafx.cpp | 1.cpp stdafx.hl 4 b % || Solution Explor... & X |

! 2] ~
j &% Salution '1' (1 projed
:

= 1
‘o [:3] References
=1 {3 Source Files

. . L ) Lepp
include <iostream e B stdafx.g
#include <tchar.h> l:q 23 Header Files
. i ({E] stdafx.h
ff TODO: reference additional headers (] Resource Fi
#include <math.h>) “ [E] ReadMe.txt
v
< | M |
| Task List - 0 Build Error tasks shown (Filtered) 2 x|
Description
4 i SRR | »
E oOutput
| Ready I ["tn1 Col 1 chi |

B nanHOM npuMepe moKIIr04aeTcst 3arooBOUHbIN (aitn <math.h> s pabotsl ¢
MaTemaThueckuMu GyHKuusaMu. CTpoKH MoakiIoueHus: oubdanorek <iostream> , <tchar.h >
TeHEPUPYIOTCS aBTOMATUYECKH MTPH CO3/1aHUM 11a0JI0HA KOHCOJIBHOTO MpuiiokeHus. Jlupexktusa

npemnpoiieccopa #pragma once odbecrneunBaeT BKIIOUYECHUE TOIBKO €AMHCTBEHHOMN KON
3aroJIOBOYHBIX (hailioB

Cawm ¢aiin Stdafx.h Bkimrogaercst Bo Bce aitibl peannzanuu nporpammsl (*.CPP). Bee npyrue
JTUPEKTHUBBI IIperpolieccopa, Hanpumep , #define (onpeneneHre UMEHOBAaHHBIX KOHCTAHT) U
#include (moKkiIr0UYeHUs 3aroJ0OBOYHBIX (ailyioB, He TPeOYIOMUX MPEIBAPUTEILHON
KOMITHJISIIIVF ) pacroiaratotcst Hrke cTpoku #include <Stdafx.h>. [Ipu nHapymennn sTux mpaBu
BO3HHUKAET OIIMOKA HA CTaAMM KOMIMISAILMKN — HEe HalJieH KoHel (aiina.

BBoa 1 BLIBOA JAHHDBIX

B koHconbHOM npunoxeHnr Win32 11st BBOJIa ¥ BBIBOAA JTAHHBIX MOYKHO HUCIIOJIb30BaTh BCE
(GYHKIIUU CTaHIapTHOM OMOIMoTeKH si3bika CH, a Tak)Ke CPeICTBA IMOTOKOBOTO BBOJIa-BBIBO/IA
si3pika C++. [Ipudem moakirodeHne 3aroioBouHbiX (paitios stdio.h u iostream.h e Tpedyercs,
MOCKOJIbKY CTCHEPHPOBAHHBIN 1TA0JIOH MPHIIOKEHHS CONEPKUT CTpoky #include <iostream>.
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CpencTBa MOTOKOBOT'O BBOJIa-BBIBOIA si3blka C++ MpuHAIIeKaT MPOCTPAHCTBY UMeEH std.
[TosToMy 1 fOCTyna K 00bEKTaM MOXKHO SIBHO YKa3bIBaTh PHUHAUICKHOCTD K IPOCTPAHCTBY
HMMEH, HarpuMep, std::cout, 1u60, 4TO GoJIee ynoOHO, c/IeiaTh JOCTYITHBIM BCE MPOCTPAHCTBO
HMEH IIPU NTOMOILY CTPOKU

using namespace std;

JlaHHast cTpoKa MOMELAETCS 10 OCHOBHOM MPOTrpaMMBbl.

“Win32Concole1 - Microsoft Visual C++ [design] - Win32Concole1.cpp*

ile Edit Wiew Project Build Debug Tools ‘Window Help

» 5= (2 Hex @l ~
By StartPage  Win32Concolel.cpp® [ Module.h* | Module.cpp® | stdafh | stdafx.cpp | 4 b x 3%
¢ |(Glbas) ~] [®tmain =l @
E "#include "Module.h" i
] using namespace std; E"
Sint _tmam(int arge, TCHAR* argv[]) 3

R {int =7,
gl cout==""Hello World"<=<endl,
: cout<<"mput i"; cin>>1;
|cout<< "=

return 0

sanadold m

L

)

<
S| M B |4a [ Ereakpaints
Ready Ln 11 Col 3 Ch2 INS|

A4

Komnuasiuusi nporpaMmsl

Debug | Tools  Window  Help

3 Windows »
I| b Start [\E F5
! Skart Withouk Debugging Chrl+FS
135 Processes... -
Eﬁ Exceptions. .. Chrl4-&lt+E
| %= StepInto F11
[Z Step Over Fi0
M Mew Breakpoint,., Ctrl+E

[TynkT rnaBaoro mexto Debug

[Tpu 3amycke KOHCONBHBIX MPUIIOKEHHUH TTpH oMonn kKomau el Start Without Debugging
OKHO C pe3y/ibTaTaMu paboThI MPOrpaMMBbI HCYE3aeT TOJIBKO MOCie HaxaTus KiaBuim Enter.
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OTJAIKA ITPOI'PAMMbI

Hcnoan3oBaHue pexKuMa oCrTaHoBa

OpuuM U3 crnoco00B OOHAPYKUTH JIOTHUECKYIO OIIMOKY SBIJISETCS BBHIIOJHEHUE KOJa
MIPOTPaMMBI 110 OJTHOM CTPOKE U U3YYECHUE U3MEHEHUS COJEPKUMOTO OHON WITH HECKOJIBKUX
nepeMeHHbIX. JlJis ’TOro MOKHO MpHU paboTe MPOrpaMMBbl BOUTH B PEXKHM OCTaHOBA, a 3aTEM
MIPOCMOTPETh KoJ B Penakrope koma. Pexum octaHOBa aeT BO3MOKHOCTh IPOCMOTPETh
MIPOrpaMMy BO BpEMsI €€ UCIONHEHU. Touka ocTaHOBa IMOKA3bIBAET TO MECTO MPOTPAMMBI, T/Ie
BBITIOJTHEHUE OYJIET OCTAHOBJICHO, U BB CMOXKETE HUCIIOJIb30BaTh HHCTPYMEHTHI pa3padOoTKu
Visual Studio. ITpocretimmuii crmoco® yCTaHOBUTH TOYKY OCTaHOBa— IICJIIKHYTh Ha CEPOM T10JIe
CJIeBa OT OKHA C UCXOJIHBIM KOJIOM MPOTpamMMbl. MOKHO TakKe IepEeMECTUTh Kypcop Ha
HYXXHYIO CTPOKY M IIEJKHYTh Ha KHOMNKE "To4yka ocTaHoBa" Ha maHeau HHCTpYMEHTOB. Illemuok
Ha 3TOM KHOIMKE YCTAaHOBHT TOYKY OCTAHOBA, €CIIM €€ TaM He ObLII0, U, HA000poT, yOepeT ee, eciiu
OHa yXKe
ObLTa YCTAaHOBJICHA HA 3TOU CTpoKe. Ternepsh, eciu 3aIyCTUTh MPOTPaMMY B PEXKHME OTIAIKH, €€
BBITIOJTHEHUE OCTAHOBUTCS IIPU JJOCTHKEHUH TOUKH OCTaHOBa. JKenrtas cTpesika Ha KpaCHOM
KpyKKe, 0003Ha4YaroIeM TOYKY OCTaHOBA, YKa3bIBaeT, HA KAKOW MMEHHO TOYKE OCTAHOBA
MIPEPBaHO BBIMOJIHEHHUE MTPOTPAMMBI

YCTAaHOBHUTDb TOYKY OCTaHOBA

Ilepemecture ykazaresp MbIIIH K nojioce Margin Indicator (yka3aTens noss - cepas 1mosoca,
pacIioyio;KeHHasl cpasy 3a JIEBbIM II0J1eM OKHa PeakTopa Koaa) psoM ¢ oIepaTopoM , a 3aTeM
LIEJIKHUTE Ha 3TOW MOJI0Ce, YTOObI YCTAHOBUTH TOUKY OCTaHOBA. HemMelJIeHHO MosBUTCS KpacHas
TOUYKA OCTaHOBA. .

OTepaTop, KOTOPBIKA Bl BEIOPAJIH IS CO3/IaHUSI TOUKH OCTAHOBA, BBIJICJICH JKEJITHIM I[BETOM, a
Ha nosoce Margin Indicator (Yka3arens monsi) mosiBuiack crpenka. Teneppb Visual Studio
HaXO/UTCS B PEKUME OCTAaHOBA, U Bbl MOXKETE y3HATh 3TOT PEKUM 110 cioBy "[break]",
MOSIBUBIIIEMYCS B cTpoke 3aronoBka Visual Studio.

[TomecTuTe yka3zaresnb MbIK B PemakTope koaa Haja nepemerHol . Visual Studio BeiBeeT
cooO011IeHne, B KOTOPOM Oy/IeT YKa3aHO 3HaU€HHUE 3TOM MepeMEHHOM.

[lenkuute Ha kHomke Stop Debugging (OctaHoBUTH OTNIAAKY) aHenu HHCTpyMeHTOB Debug
(Otnanka).

Ynajgenue TOYKH OCTAHOBA

1. Illenkuute B PegakTope Koma Ha KPAaCHOM KPYKKE, pacClOI0KEHHOM Ha TOJIOCe
Margin Indicator (Yka3aresb 1oJisi) 1 aCCOLMMPOBAHHOM C TOYKOM OcTaHOBa. Touka
OCTaHOBA MCUYE3HET. JTO BCE, YTO KACAETCS ITOH 3a/1aui. 3aMeThTe, YTO €CITU Y Bac B
nporpamme 6osiee OJJHOM TOUKH OCTaHOBA, BBl MOXKETE yJAINTh UX BCE, IIEIKHYB Ha
komanjie Clear All Breakpoints (CusTs Bce TOUKH ocTaHoBa) u3 MeHto Debug (Otmanka).
Visual Studio coxpaHnsieT TOUKH OCTaHOBA B BallleM IPOEKTE, TaK YTO BaXKHO 3HATH, KaK
YIAISTh UX; B TPOTHBHOM CJIy4ae OHM OCTaHYTCSI B Ballleld IporpaMMe, JTaxe Mmocie ee
nepesamnycka!

2. lenkuute Ha kHOTKe Stop Debugging (OcTaHOBHUTH OTIAKY) TAHEH
uHctpymeHToB Debug (Otnanka). BeimogHeHne nporpaMMbl 3aBEpIIUTCS.
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3. B wmenw View (Bun) ykaxute Ha Toolbars (I[Tanenn nuHCTpyMEHTOB), a 3aTeM
menkauTe Ha Debug (Otmanka). [Tanens nactpymento Debug (Otmaaka) 3akpoercs.

naHeJb mHcTpymMentoB Debug

[Tpu oTnamke BalIero MPUIOKEHUS UCIIONIB3YETCs MaHenb nHCTpyMeHToB Debug (Ominanka) -
crienralibHas TaHeJIb MHCTPYMEHTOB, IPeIHA3HAYCHHAS [Tl IOUCKa OMUO0K. . Ee MOKHO
OTKPBITh, BBIOpaB KomMaHy Toolbars (ITanenn uacTpymenToB) B MeHio View (Bun), a 3aTem
menkHyB Ha Debug (Otmanka).

BhlinosiHeHHE B MOIIATOBOM PeKUME

[Tocie ocTaHOBKM MPOrpaMMbl OTJIAJYUKOM MO>KHO NPOJOJDKUTH €€ BBIITOJIHEHHE B
IIOILIArOBOM pexuMe. . ECTh HECKOIbKO KHOIOK, IPEJHA3HAYEHHBIX ISl BHIIIOJHEHUS B
nomaroBoM pexume. Hanbosee gyacto ncnosab3yroTes cleAyrolne U3 HUX (B MOpsaKe
pacrosoKeHus Ha TaHEeIU UHCTPYMEHTOB):

» Step Into (Ilare 3axom0M);

» Step Over (Illar ¢ o6xomoMm);

» Step Out (Iar ¢ BBIX010M).

Ectb eme omHa KoMaHaa KOHTEKCTHOTO MeHIO— RuN to Cursor (BeimomHuTs 10 TeKyme
TIO3UIIHH).

Ecnu xypcop HaxoauTCsl Ha BBI30BE KaKOH-THO0 (QyHKIMH, TO IPH IIETYKe Ha KHOnKe Step Into
(ILIar ¢ 3ax010M) OH MepeneT Ha MEePBYIO CTPOKY 3TOM GyHKUMU. Ecin ke menkHyTh Ha
kHomke Step Over (Illar ¢ 06xo010M), MPOU30MIET BBI30B (DYHKIIUU U KYPCOP MEPEMECTUTCS Ha

CIIEAYIOILYIO CTPOKY

@9 Win32Concolel - Microsoft Visual C++ [design] - Win32Concole1.cpp®

File Edit WView Project Buld Debug &t
Start Page  Win32Concolel.cpp™® | Mod »-_:tdar';....:pp 4 b X g
g I( Globals) M Insert Breakpoint == El !
& e ] Mew Breakpaint... - v
o L#include "Module = =liE
g. ; |";_=. Run To Cursor l ;
3 USING NAMESPACE § 1y g, 10 petrtn o
Slint tmain(int argd-- o rovecration D
R || {inti=7,
z . cout=<"H e].]. 0 Y, $%  Ssynchronize Class View
cout<<"input 1", 2" ' g
return 0,
\ - |
«| l
v R ,’@ ] Ereakpoints
Ready Ln 10 Col 18 Chi7 INS '

KoHnTpoJbHbIe 3HAYEHUS

B pexume ocTaHOBa MOKHO TOCMOTPETh, Kak 00padaThIBaeTCs JIOTMKA Balllel MPOrpaMMBbl, B
YaCHOCTHU MPOCMOTPETh 3HaYCHHUs IepeMeHHbIX. . [IpocTeiimmii crocol 3To caenaTh HaBeCTH
yKa3aTesb MBIIIM Ha IEPEMEHHYI0, U BO BCIUIBIBAIOLIEH MOJICKa3Ke (Ha KelAToM (hOHE) OKOJIO
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Kypcopa OyZieT BhIBEICHO 3HAUCHHE TIEPEMEHHOM. . B pexxume ocTaHOBa MOKHO U3YUUTh
3HAUYEHMsI CBOMCTB U MEPEMEHHBIX, HO HEJIb3sI U3MEHUTH KOJ| MporpaMmMbl B PeniakTope koaa -
IIPH BBITIOJIHEHUH MPOTrpaMMbl OH 3a0JI0KHPOBaH U 3amuiieH. [ljig mpocMoTpa nepeMeHHbIX
M3MEHEHUS WX 3HAUCHUI U BBIYUCICHUS BHIPAKEHHUM HUCTIOJIB3YIOTCS OKHA OTIIAKHU.

OKHa 0oTJIaAKH

OTKpBIBAIOIIUICS CITUCOK, KOTOPBIA PACIIONIOKEH MTOCIEHAM Ha TTAaHEITH HHCTPYMEHTOB
Debug , naet noctym K moaTHOMY Ha0OpY OKOH OTiaku, uMeronuxcs B Visual Studio. B
untepdeiic nmonp3zoBarens Visual Studio .NET no6aBiieHO HECKOIBLKO HOBBIX OKOH OTJIJIKH,
Bkirovast Autos (Bumumeie), Command (OxHo koman), Call Stack (Criucok 3amauq), Threads
(IToroku), Memory (ITamste), Disassembly ([u3zaccemOmupoBanHbIil ko) U Registers
(Peructpsr).

@9 Win32Concole1 - Microsoft Visual C++ [break] - Win32Concole1.cpp

File Edit View Project Buid | Debug | Tools Window Help
» n 2 5= (= ¢§| Windows » | LMl Breakpoints Ctrl+alt+B
Memory 2 p Continue FS E Running Documents  Ctrl+alk+N | 2 X @
1 e
Start Page Ih!l'in:-)ZCom:ole1.(:pp| waech : 4P X |2
Stop Debuggin Shift+F5 A +AlE+Y, A =
I {Globals) | | gaing m Autos Ctrl+Alt+Y, —_'_I r:‘-;
= CF  petach Al B Locals Ctri+al+y, L | j #
< < o
USIZ naimespag Restart Crl+Shift+FS This Chrl+al+v, T = ‘_%
Cmt  tmam(int a ] Immediste Ctrl+Alt+1
{int 1=7, = Processes.. & Call Stack Chr+-Alt+C
T 5% Exceptions... Ctrl+al+E =] |
) cout<<"Helll 2 5} Thresds Chrl+Alt-+H
s %= StepInto F11 Madules Crl+alt+U =
cout=—="mpu _ 8
3 [ stepOver Fi0 Memary > L
L T . = g
cout 1 ©= Step Out Shift+F11 &1 Disassembly Ctrl+alt+D -
return O. &d"  QuickWatch... Ctrl+alt+Q Registers Ctrl+alt+G _J
b hd [}
< | 1] Mew Breakpoint... Ctrl+B _,] E
=1 B B @ ereskoornts | W) Clear AllBreakpoints  Ctrleshit+Fs | g
Ready €  Disable All Breakpoints | Ln 10 Col 27 ch27 ns| [

Oxno Quick Walch (KouTpoJibHoe 3HaYeHHE)

Jlnst oTroOpaXkeHus OKHA HeOOXOAUMO LIETKHYTh PAaBOM KHOMKOW MBI Ha TIEPEMEHHON U
BbIOpaTh MyHKT Quick Walch (KoHTponbsHOE 3HaueHMEe) BO BCIUIBIBIIEM MEHIO (MM
BOCTONB30BaThCs komanaoi Quick Walch B mynkTte menro Debug). B 3ToM oxHe MOXKHO
W3MEHUTh 3HAYCHHE TIEPEMEHHOM

Oxno Autos (Buaumbie)
OTkpeiTHe OkHa AUtOS

B mento Debug (Otnanka) ykaxute Ha Windows (OkHa), a 3aTeM HIeTKHUTE Ha Autos
(Buaumere).

OxHo Autos (Bunumsie) - 3T0 aBTOMaTH4eCKOE OKHO, OKa3bIBAIOIIEE COCTOSHUE
MEPEMEHHBIX U CBOMCTB, KOTOPbIE CHOJB3YIOTCS B TeKyIIUi MoMeHT. OkHO Autos (Bunumbie)
TIOJIE3HO JJIsl U3YUEHUSI COCTOSHUS OTJENIBbHBIX TEPEMEHHBIX U CBOMCTB. Ho 311eMeHThI B OKHE
Autos (BunnMmeie) coXpaHSIOT CBOM 3HAYEHUS TOJIBKO JJIsl TEKYILETO (BBIAEICHHOTO B
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OTJIQYUKE) U MPEABIAYIIETo orepaTopa (Toro, KOTOPBIA TOJIBKO 4TO ObLI BeIMONHEH). Korma
nporpamma JOXOAMT JI0 BBIMOJHEHHUS KOJ1a, HE UCIOJIb3YIOIIETO 3TH EPEMEHHbIE, OHU
rcue3arT u3 okHa Autos (Buaumeie).

Oxna Watch
Ortkpeitre okaa Watch

UToObI BUJIETH COJIEPIKUMOE TIEPEMEHHBIX M CBOMCTB Ha MPOTSHKEHUHU BCETO BBITOJIHEHUS
MporpaMMel, ucroib3yiTe okHo Watch (KoHTponsHOE 3HaUEHUE) - CHICHATBLHBIA HHCTPYMEHT
Visual Studio, koTop#bIit OTCIEKUBACT HY)KHBIEC 3HAUCHUS, ITPU pabOTe B peKUMe ocTaHOBa. B
Visual Studio .NET BbI MokeTe OTKpPBITH 0 4eThipex okoH Watch (KoHTposbHOE 3HaUYeHue).
Otu okHa npoHyMmepoBanbl kak Watch 1 (KortponbHoe 3Hauenue 1), Watch 2 (Kontposbaoe
3navenue 2), Watch 3 (KontponsHoe 3nauenue 3) u Watch 4 (KonrponbHoe 3Hauenue 4) u
HaxoaTes B moamento Watch (KoHTposbHOE 3HaueHHE), KOTOPOE BBl MOXKETE OTKPHITh, BHIOpAB
komany Windows (Okna) B MeHto Debug (Otnaaka). Taxke MoxkHO 100aBIsTh B 0KHO Watch
(KonTtponbHoe 3HaUeHNE) BHIPAKEHUS.

OKHO KOMaH]

Oxkno Command (OxHO KOMaH/) - HHCTPYMEHT cpefibl pazpadoTku Visual Studio nBoitHOTrO
HazHaueHus. Korna okHo koman Haxonutces B pexxume Immediate (MaTEepnpeTanus), Bol
MOJKETe UCMOIb30BaTh €ro JIJIs B3aMMOICHUCTBUSA C KOJOM OTJakuBaeMol nporpammsl. Korna
OKHO KOMaHJ HaxoauTcs B peskume Command (KOMaHIHOM), BBl MOYKETE MCIIOJIb30BaTh €0 IS
ucnonuenust komana Visual Studio, Takux, kak Save All (Coxpanuts Bce) unu Print (ITeuats).
Ecnu BB icTionHsieTe 6oJiee 0THOM KOMaHIbI, TO MOYKETE MCITOJIb30BaTh KJIABHUIIHU CO CTPEITKAMHU
JUISL IPOCMOTPA MPEIbIIYIIUX KOMAaH/ U KX Pe3yJIbTaTOB.

OtkpsiTHE OKHA KOMaH/ B pexkume Immediate (Mureprperanms)

B mento Debug (Otnanka) ykaxure Ha Windows (OkHa), a 3aTtem meiakHuTe Ha Immediate
(Mutepnperanus). Visual Studio otkpoet okHo Command (OxHo komaHa) B pexkume Immediate
(MuTepriperanus) - crieualbHOM COCTOSIHUHM, KOTOPOE TMO3BOJISIET BaM B3aMMOAEHCTBOBATS C
nporpamMmoii B peskume octanoBa. B pexxume Immediate (MaTepnperanust) crpoka 3arojioBka
okHa cozepxut TekcT "Command Window - Immediate” ("Okno koman: nHTEpHpeTarms").
Ecnu okHo koMana HaxonuTces B pexkume Command (KomaH1HBIiN), BB MOKETE MEPEKTIOYUTD
ero B pexkuM Immediate (MuTepnperarust), BBeas komanay immed. ¥V pexxuma Immediate
(MHTepriperarus) OkHa KOMaHJ{ MHOT'O CIIOCOOOB IPUMEHEHMS: OH MPECTaBIseT CO00M
BEJIMKOJIENTHOE JTonoiaHeHne Kk okHy Watch (KoHTposibHOE 3HaueHue) 1 TOMOKET
HKCHEPUMEHTHPOBATH C PA3TUYHBIMUA TECTOBBIMHU CUTYAILUSIMH, KOTOpBIE ObLIO OBI CII0KHO
BBECTHU B [IPOrpaMMy JPYTHM CIIOCOOOM.

HepeK.moquue OKHA KOMaH/ B KOMaHAHbIii PEKUM

Ecnu okHO KOMaH[ HaxomuTes B peskume Immediate (MHTepnpeTanus), BBl MOKETE
MEPEKITIOYNTh €0 B KOMaHIHbBIN pexuM, BBes komanay >cmd. (CumBoin > obs3aTeneH.) OKHO
KOMaH]I TaK)K€ MOKET OBITh UCIIOJIb30BAHO IS 3aITycka KoMaH I HHTepdeiica cpensl Visual
Studio. Hanpumep, komanna File.SaveAll coxpaHuT Bce (aiiiibl TEKYIIEro MpoeKTa.

3anyck komanabl File.SaveAll

1. JIns mepekitoueHus: B KOMAHIHBIN peXXUM, BBEIUTE B OKHE KOMaHI KOMaHIy
>cmd, a 3atem Haxkxmute Ha (Enter). CTpoka 3aroyioBka OKHa KOMaH/1 U3MEHHUTCS Ha
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"Command Window" (OkHO KOMaH/) ¥ B OKHE TIOSIBUTCSI CHMBOJI 3aripoca komau '"™>"
(BU3yasbHas TIOJICKa3Ka O TOM, YTO OKHO HaXOJIUTCS B KOMaHTHOM PEKHME).

2.  Bsenurte B okHe File.SaveAll, a 3atem nHaxxmute Ha (Enter). Visual Studio coxpanur
TEKYIIUNA MMPOEKT, a 3aTEM CHOBA MOSBUTCS 3aIIPOC KOMAH/IBI.

OKHO KOMaH]I UCIIOJIB3YeT (PYHKIIMIO aBTO3aBEPIICHHSI HAMMCAHUS KOMaH/I U TIOKa3bIBaeT BaM
BCE KOMaH/Ibl, HAUMHAIOIITUECS C CUMBOJIOB, KOTOPBIC BBl YK€ BBEJIH. ITO MOITHAs (DYHKIIHS, C
MTOMOIIIBI0 KOTOPO MOKHO HAWUTH OOJBIIMHCTBO KOMAH/I, BBIMOJHSIEMBIX ¢ TTOMOIIBIO OKHA
KOMaH/I.

3. IllenkHuTe Ha KHOMKE 3aKphITh OKHA KOMaH]I.
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Jleknusa 5

BusyanbHasi pa3pa0oTka NpuJIOKeHU.

COSI[aHI/Ie WindOWS-HpI/IHO}KCHI/IH 3aKJII049acTCia B PACIIOJIOKCHUN KOMIIOHCHTOB Ha (bopMe,
U3MCHCHHHN UX CBOI>'ICTB, HalmMCaHWM Koaa AJid 06pa60TKI/I BO3HHKAOIIUX COOBITUM M HAITMCAHUHU
KoJa, onpeaACIAOIICTO JOTUKY CaMOr'0o IPUIIOKCHUA.

DopMbI

dopmMma - 3TO PAMOYTOJIbHOE OKHO Ha 3KpaHe. dopma — 3TO Kapkac, Ha KOTOpOM
npoekTupyercs uaTepdeiic mporpamMmbl. DopMa — 3TO IKPAHHBIN OOBEKT, KOTOPBII COACPKHUT
AJIEMEHTHI YIpaBlieHUs U o0ecrneunBaeT (yHKIIMOHATBHOCTD IPOTPAMMBI.

®opma B .NET peanusyercs kinaccom Form u3 riry0oko BIIOKEHHOTO IPOCTPAaHCTBA UMEH
System.Windows.Forms. [[ist rmaBHOTro okHa npuioxenust Visual Studio .NET crpour 1o
yMo4aHuio kiacc Form1, KoTopslii siBNIsieTCS HACIEAHUKOM Kilacca Form u aBromaruuecku
HacjeayeT ero PyHKIMOHAIBHOCTD - CBOMCTBA, METO/IbI, COOBITHSI.

public__gc class Form1 : public System::Windows::Forms::Form

Visual Studio .NET yuuduiupyet nporeaypy co3manus hopm mis Web u Windows. Kpome
toro, B Visual Studio .NET peanu3zoBan MexaHu3M Bu3yalibHOT0 HaciegoBanus Windows-hopwm,
YTO YHPOIIAET MOBTOPHOE HCIIOJIL30BAHKE KOJIA

KoMmnoHnenTnag MojaeJb.

Hcnons30BaHKe roTOBBIX KOMIIOHEHTOB - KJIFOUEBAsk TEXHOJIOTHS IPOTPaMMUPOBAHUs Ha
MIPOTSKEHUM BCEM UCTOPUU ITOTO BUJA IAEATEIBHOCTH. I[OHATHE KOMIIOHEHTBI BBIXOIUT 32
paMKH MOHATUN MHTEp(EHCHOro AIeMeHTa U Kilacca. [ 1aBHOe OTInYKe 3aKI04aeTcsl B MOJTHON
(YHKIIMOHATIBHOCTH KOMIIOHEHTOB Ha CTaIMM MpoeKTUpoBaHusl. Haxosch B MHTErpUPOBAaHHON
cpeze, KOMIIOHEHThl MOYKHO MCIOJIb30BaTh HEMOCPEICTBEHHO, MEHATh UX CBOMCTBA, OOJIUK U
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MOBCACHUC UJIU ITOPOKAATH ITPOU3BOAHBIC 3JICMCHTHI, o6ﬂana}oume HYXHBIMHA

XapaKTepUCTUKAMHU.

CJ'ICILYIOH_IaSI HUITIOCTpalus IMOKa3bIBaCT UCPAPXUIO KOMIIOHCHTOB U 3JICMCHTOB YIIPABJICHHUSA B
npoctparcTBe umen System.Windows.Forms.

| System.Object I

[System.MarshalByRefObject

| system.ComponentModel.Component

Nerewas | KOHKpeTHBIR knace fr

| ABcTpakTHeIi Knacc

 CommonDialog |

| HelpProvider

| ColorDialog |

- ImageList |

System.Windows.Forms

| FileDialag iy

—| Menu h’

ListViewltem

| FontDialog |

—| PageSetupDialog br
| PrintDialog ¥

I TreeNode b

ContextMenu Jy

| StatusBarPanel jy

MainMenu | ({Timer

4

Menultemn |y

— ToolBarButton |y

| ErrorProvider |y

{ Control

H ButtonBase %
Button |
CheckBox |
RadioButton |

| DataGrid y

- DateTimePicker by

- GroupBax %

- Label i

|—I LinkLabel |

H ListControl %
ComboBox |
ListBox |

CheckedListBox |y

- Listview |

{ MonthCalendar |y

ScrollBar

{Notifylcon { ToolTip y
| 4
PictureBox |

PrintReviewControl jy

ProgressBar %
ScrollableControl |y

- ContainerControl |y

— Form |

HScrollBar

VScrollBar

TabControl

PrintPreviewDialog

h —l TextBoxBase L:

ThreadExceptionDialog

| PropertyGrid %
| UpDownBase |

~{ UserControl %
- Panel |
LlTabPage %

DomainUpDown |y

NumericUpDown

KoncTpynpoBanue npu/ioxeHus.

KonctpyrnpoBanue npuiaokeHust ocymecTBisieTcs o crocody "drag and drop", u

3aKJII0Y9acCTCA B IICPECTACKUBAHUUN 3aXBAYCHHBIX MBIIIIBIO BU3YAJIbHBIX KOMIIOHCHTOB U3 OKHA

Toolbox Ha hopmy npunoxkenus. Popma npeacTaBisieT COO0H OKHO TMPUITOKEHHS C

YIIPpaBJIAIOIMIUMHA KOMIIOHCHTAMHU, KOTOPBIC IICPCHOCATCA HA CTAAUU ITPOCKTUPOBAHUA UITN

CO3JIAIOTCS] TUHAMHYECKH B ITPOIECCE PAOOTHI TPOTPAMMBEL.
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ABTOMAaTHYECKAas reHepanus xKoaa.

[Tpu nepemernieHnn 00beKTa Ha GOPMY NPUIIOKEHUS 00bABICHHE 00BEKTA NOSBIAETCS B
3aroJoBOoYHOM (haitie. Bo3neiicTBre moabp3oBarenst Ha 00bEKT B POLIECCe KOHCTPYUPOBAHUS
(GbopMbl WK BBIOOP COOBITHS U3 33JaHHOTO CIMCKA IPUBOAMT K T'€HEpallui 0ObsABICHUS METO/1a-
00paboTurka 3Toro coobITHsI. CHHXpOHU3AIHUS POLIECCOB POSKTHUPOBAHUS (POPMBI U
aBTOMaTHYECKOU T'eHepaluyi KoJja YCKOPSIET BU3YaJIbHYIO Pa3paOdOoTKy MPHIIOKEHHH, TOJTHOCThIO
COXPaHsIsl KOHTPOJIb HaJl UCXOHBIM TEKCTOM.

MexaHu3M AByHanpaBJIeHHON pa3padoTKu.

TexHonorus qByHanpaBieHHON pa3pabOTKH 0OecreunBaeT KOHTPOJIb HaJ KOJOM
MOCPEICTBOM UHTEIPUPOBAHHOIO U CUHXPOHU3UPOBAHHOTO B3aUMOICUCTBUS MEXKTY
MHCTPYMEHTAMH BU3YaJIbHOTO MPOEKTUPOBAHUS U PEIAKTOPOM KOJa.

Co3nanue npoekTa npu nomomm madaona Windows Forms Application

Cosnanne Windows-npuiioKeHUH HAYMHAETCS ¢ TOTO, YTO MbI CO3/Ia€M HOBBIN MPOEKT THUIIA
Windows Application, BEIOMpasi COOTBETCTBYOIIHIA MTAOIOH ISl OTHOTO M3 YCTAaHOBJICHHBIX
SI3BIKOB MporpammupoBanus — C++ ¥ T.1.

New Project @

Project Types: Templates: I—gi]
-1 Wisual C++ Projects PN = ~
2 NET 3 [@ ] =N =
p o r
,C' ATL ASP.NET Web Class Library Console
] MFC Service (.NET) Applicati...
] Win32
(1 General | s -
(L1 setup and Deployment Projects i FF) B [gﬁ T
+ (L] Other Projects Empty Project  Windows Windows
(2] Wisual Studio Solutions 3 {.NET) Control Libr... Forms
-, - []

& project For creating an application with a Windows user interface using Managed Extensions for C++.

Mame: I <Enter name >

Location: | D:\Documents and Settings\Bnaaeneu\Mom A0KYMEHTE L] Browse...
" Add to Solution {* Close Solution

New Solution Name: | <Enter name:> IV Create directory for Solution

Project will be created at D:\...\Mom aokymenTellVisual Studio Projects) <Enter name >} <Enter name:=.

2less I | oK I Cancel Help

Haxarne xHonku OK MIPUBOJUT K 3arpy3Ke BLIGpaHHOI‘O HaMH 111a0JIOHA U K TTOSBIICHUIO
OCHOBHBIX OKOH CpCbL paspa60TqI/H<a. OTHUMH OKHAMU SIBIISIIOTCSL:

OKHO Ju3aiiHepa (opm;

MaJuTpa KOMIIOHCHTOB,
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OKHO JUIsl IPOCMOTpa KOMIIOHEHTOB npuioxenus (Solution Explorer);

OKHO JIJ1s1 ycTaHOBKH cBO#CTB (Properties).
I'enepauus koga

Microsoft Visual Studio .NET aBromarnuecku reHepupyeT HEOOXOUMbIN KO JIst
HMHHIIHATH3AIAN (GOPMBI, 100aBIsSEMbIX HAMH KOMIIOHEHTOB | T.IT. J{yist K10 Gopmbl
CO3/1aCTCS OTACIBHBIN (aiiil, KOTOPBI UMEET TO e MMSI, YTO M KJIacC, OTUCHIBAOIINI (hopMy.

daiin, B KOTOPOM PacroiaraeTcs KoJI, OTBEYarouii 3a pyHKIIMOHUPOBaHKHE (POPMBI, COCTOUT
u3 AByx yacreil. [lepBas u3 nux, ¢ metkoii “Windows Form Designer generated code”,
COZIEPIKHUT KOJI, KOTOPBIM KOIUPYETCS U3 MadIoHa IPUII0KEHHSI, — TOT KO HE JOJDKEH
penaKTHpOBaThCs mporpamMuctamu! UYToObI OrpaHUYUTh JOCTYIT K HEMY, B PEIaKTOPE KOJIA B
Visual Studio .NET on nmoMmedaeTcst crieriaabHbIM 00pa3oMm.

[TpocTpaHCTBY MMEH MPEIIeCTBYET 6 MpeIoKeHNH USING; 3TO 03HAYAET, YTO UCTIOIB3YIOTCSA
HE MEHee 6-TH KJIaCCOB, HAXOAAIIMXCS B PA3HBIX MPOCTPAHCTBaX UMeH onoimoreku FCL.

namespace MyApp
{
using namespace System;
using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;
using namespace System::Drawing;

O/IHUM W3 TaKUX HCIIOJB3YEMbIX KJIACCOB SIBIsieTCs Kilace Form u3 riy0oKo BIIOKEHHOTO
npoctpanctBa uMeH System.Windows.Forms. [Toctpoennsiii mo ymonuanuto kiacc Forml
ABJISICTCS HACJIICAHUKOM KJI1acCa Form u aBTOMaTHuecku HacCJICOyeT €ro q)yHKIII/IOHaHI)HOCTB -
CBOMCTBa, METOIbI, cCOOBITHS. [Ipu co3nannu 0ObEeKTa ATOrO Kiacca, XapakTepu3yroIiero Gpopmy,
onHoBpeMeHHO Visual Studio co3maer Bu3yabHbIi 00pa3 00BEKTa - OKHO, KOTOPOE MOMXKHO
3acemATh dIIEMEHTaMHU YIpaBleHus. B pexume npoeKTHPOBaHUS 3T OMEPAIlTU MOKHO
BBIITOJIHATE BPYYHYIO, IIPU 3TOM aBTOMATHYCCKH NPOUCXOANUT USMCHCHUC ITPOTPpaMMHOTI'O KOJa
knacca. [TosBienue B npoekte popmbl, OTKPHIBAIOIICHCS IO YMOTYAHUIO MPH 3aMTyCKe MPOEKTa,
03HAYaeT MEePEeXo/] K BU3YAIbHOMY, YIIPABISIEMOMY COOBITUSMHU POrpaMMUPOBaHHIO. CeroTHs
TaKOM! CTUIIb SBJSIETCS OOIIEPU3HAHHBIM, & CTUJIh KOHCOJIBHOT'O IPUIIOKEHUS CIIeyeT CUUTATh
yCTapCBUIUM, IIpaBJa, BCCbMa IMOJIC3HBIM IMTPU U3YUCHUHN CBOMCTB SI3BIKA.

B knacc Form1 BcTpoeHo 3akpbiToe (private) CBOMCTBO - 00BEKT components Kiacca
Container. B kiiacce ecTh KOHCTPYKTOP, BBI3bIBAIOIIUIT 3aKPHITHIH METO/] KJlacca
InitializeComponent. B kitacce ectb 1eCTpyKTOp, OCBOOOKTAFOIIHII 3aHITHIE PECYPCHI, KOTOPHIC
MOTYT MOSIBISATHCS MpU JOOABICHUH PJIEMEHTOB B KOHTEHep COMponents.

public__gc class Form1 : public System::Windows::Forms::Form

{
public:

Form1(void)
{
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InitializeComponent();

¥

protected:
void Dispose(Boolean disposing)

{
if (disposing && components)

components->Dispose();

}

__super::Dispose(disposing);

3

private:

/Il <summary>

/Il Required designer variable.

Il <[summary>
System::ComponentModel::Container * components;

/Il <summary>
/Il Required method for Designer support - do not modify
/Il the contents of this method with the code editor.
Il </[summary>
void InitializeComponent(void);
Y
}

Pe:xxuMbI [u3aiiHa u Koaa

[Tpu co3ganum HOBOTO MPOEKTA 3aITyCKASTCs PEeXKHUM Jn3aiiHa — (opMa MpecTaBiseT co0on
OCHOBY JIJIsl PACIIOJIOKEHUS DJIEMEHTOB yIrpaBieHus. [yt paboThl ¢ MporpaMMoii ciieayeT
NEePEeNTH B PEKUM KoJa. ITO MOXKHO CJIeNIaTh HECKOJIIBKMM CIIOCOOaMU: LIETKHYTh PaBOi
KHOIIKOHM MBIIIH B JIF000# yacTu (opMbl U B MOsiBUBILIEMCSl MeHIO BbIOpaTh View Code, B OKHE
Solution Explorer cnenats To e camoe Ha komroHeHTe Form 1.h wmu nmpocTo qBa sl
HIENKHYTH Ha opMe — Mpu 3TOM crenepupyercsa metoq Forml Load. ITocne xoTs Ob
OJTHOKPATHOTO Mepexo/ia B PeXKHUM KoJla B TOM MPOEKTE MOsBUTCS BKiIaaka Form1.h , Haxxnmast
Ha KOTOPYIO, TOXKE MOKHO MEPEXOAUTh B PeXHUM Koja. [t mepexo/ia B pesKuM KoJia TakxkKe
MOYKHO MCIIOJIb30BaTh KJIaBuIly F7, a 1 Bo3Bpara B pexuM nu3aitna — coueranue Shift+F7.

OKHA HHCTPYMEHTOB CPEJIbI
PA3PABOTKMU VISUAL STUDIO

OcHOBHBIE HHCTPYMEHTHI B cpeie pa3padotku Visual Studio - ato Solution Explorer
(O6o3peBatens pemienuit) , okHo Properties (CoiictBa), Dynamic Help ([Junamudeckas
cipaska), Windows Forms Designer (Koactpykrop Windows Forms), Toolbox (O61acts
anemeHTOB) U 0kHO Output (BeiBox). ECTh Takke HECKOIBKO CHEIUATU3UPOBAHHBIX
WHCTPYMEHTOB, B uX uucie Server Explorer (O6o3peBatens cepepoB) u Class View
(ITpencrasnenue kiaaccoB). OHM yallle BCEro MPEICTABICHBI B BUE 3aKJIa/I0K BOJb TPAHUI]
cpelbl pa3pabOTKH WM B HUKHEH YaCTH OKOH HHCTPYMEHTOB, WITH BOOOIIE HEBHIUMEL. Pemko
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UCIOJIb3yeMbIe HHCTPYMEHTHI iepeHeceHsl B moameHto Other Windows ([pyrue oxna). Ecnu
KaKOH-TMO00 MHCTPYMEHT HE BUJICH, TO €r0 MOKHO OTOOPa3UTh MPH MOMOIIN KOMaH ] MEHIO W

IMaHCJI UHCTPYMCHTOB.

Tounslii pasmep u popMa OKOH 1 HHCTPYMEHTOB 3aBUCST OT HACTPOEK BalIel CPebl
pa3pabotku. Visual Studio mo3BossieT pacmonaraTh ¥ 3aKperuisTh OKHA TaK, YTOOBI CACTATh
BUJMMBIMH BCE HEOOXOIMMBIE 3JIEMEHTHI. BBl Tarkoke MOXeTe CKpbITh UHCTPYMEHTHI TakK, YTO
OHHU IPUMYT (OPMY 3aKJIaJI0K 110 KpasiM Cpebl pa3pabOTKH U OCTAHYTCS HEBUAUMBIMU JI0 T€X
110p, I10Ka OHY CHOBA BaM HE MOHa1004TCs.

CkpbIBaroliyecs maHesu, pacloiokKeHHbIE 0 O0KaM OKHA MOKHO BBLIABHHYTb, IIPOCTO
IIEJKHYB Ha HUX. MBI MOJKEM 3aKpENMTh MX Ha DKpaHe, Haxkap Ha 3Ha4ok |, niu coBcem
yOpaTh ¢ 9KpaHa, a 3aTeM CHOBa 0TOOPa3UTh, UCIIOJIb3Ysl COOTBETCTBYIOUIMN MTYHKT MeHIO View
(WM 5KBUBAJICHTHOE COUYETAHUE KIIABHIII).

Oxmno Toolbox

Oxkno Toolbox (manens uHCTpyMEHTOB, View —> Toolbox, niu couetanue KiaBHILl
Ctrl+Alt+X) comep>KUT KOMITOHCHTHI , HA3bIBAEMBIC TAKIKE dJIEMEHTAMH YIIPABIICHUS, KOTOPHIS
pasMeniaroTcs Ha opme. DIEMEHTHI YIIPaBICHUS — 3TO KOMIIOHEHTHI, 00eCTIeYUBAIOIIIE
B3aMMOJICHCTBHE MEXKIY IOJIb30BATEIIEM H IPOTPAMMOIA.

TO, Kakoit Ha60p KOMITOHCHTOB OOCTYIICH B I[aHHI:II\/JI MOMCECHT, 3aBHCHUT OT THIIA
paszpabarbiBaeMOT0 NpriiokeHus. Hanpumep, eciu B JaHHBI MOMEHT pa3padaTbIBaeTcs
npuinoxenne Tuna Windows Forms, B 5ToM okHe OyAyT NIpUCYTCTBOBATH 3JIEMEHTEI
YIpaBIICHUS, KOTOPBIE MOYKHO HUCITOJIB30BaTh B Windows-TIIpHIIOKEHUSX; ©CITH JKe
paspabarbiBaeTcs Web-(opma, B 7TOM OKHE Oy1yT HaXOAUTHCS MHCTPYMEHTBI JJ1s1 pabOThI C
anemeHTamu ynpasieaus Web Controls, u T.1. Hanbosee wacto yrmorpedisieMoit 3akiaakoi
apnsiercds Windows Forms. [ pa3MerieHust Hy’KHOT'O 3JIeMEHTa YIPaBJIeHUs JOCTATOUYHO
MPOCTO MICIKHYTh Ha HeM B oKHe T00IDOX min, yXxBaTuB, neperanuThb ero Ha Gopmy.

Ha6op xommonenToB Windows FOrms Mo»HO CrpynmnupoBaTh M0 HECKOIbKUM
(YHKIIMOHATILHBIM TPYIIIaM.

I'pynna koMaHAHBIX 00bEKTOB DJIeMEHTHI yIpasieHus Button,

Toolbox %]
Windows Forms LinkLabel, ToolBar pearupyroT Ha Ha)KaTHe KHOTIKH MBIIIH 1
R Pointer HEMEJIEHHO 3aIlyCKaloT Kakoe-11bo aeiicrsue. Haubomee
8] Button pacrpocTpaHeHHas rpyIina 3JeMeHTOB. ['pynna TekcToBbIX
[V CheckBox 00bEeKTOB
21 CheckedListBox BonpmMHCTBO NIPHIIOKEHUHN TIPETOCTABISAIOT BO3MOKHOCTD
(3] ColorDialeg M0JIb30BATENIO BBOJIUTh TEKCT U, B CBOIO OUYEPE]Ib, BHIBOAST
=8 ComboBox pazIuuHyI0 HH()OPMAIUIO B BUJIE TEKCTOBBIX 3aMMHUCE. DIEMEHTHI

[E] ContextMenu

[% crystalReportviewer
] DataGrid

7 DateTimePicker

[3 DomainUpDown

& ErrorProvider
FolderBrowserDialog
47 FontDialog

rx¥q

il

R e

My User Controls
Data
Components
Clipboard Ring
General

TextBox, RichTextBox mpuHHMalOT TEKCT, a 37eMeHTH Label,
StatusBar BeiBozsT ee. Jlyist 00pabOTKH BBEACHHOTO TMOJIB30BaTEIIEM
TEKCTa, KaK MPaBUJI0, CIEAYeT HaXaTh HA OJIUH UJIM HECKOJIBKO
3JIEMEHTOB M3 TPYIIBI KOMaHIHBIX OOBEKTOB.

I'pynna nepexinouaresen IIpuioxenne MoxeT coaepKarhb
HECKOJIBKO MPEONPEIETICHHBIX BAPUAHTOB BBITIOJHEHUS IEHCTBHS
WJIY 33]1a4M; 3JIEMEHTBI YIPABIICHUSI 3TON TPYMIIbI MPEIOCTABISIOT

BO3MOKHOCTh BbIOOpA MOJIB30BATENI0. DTO OJIHA U3 CaMbIX OOIIHPHBIX

IpymI 3J€MEHTOB, B KOTopyto BxoasaT ComboBox, ListBox, ListView,



TreeView, NumericUpDown u MmHOTHE ApyTHE.

I'pynna konteiinepoB C »ieMEHTaMM 3TOUM TPYIIIbI AEHCTBUS
MIPUJIOXKEHUS TPAKTUUYECKU HUKOI/1A HE CBA3BIBAIOTCS, HO OHU UMEIOT
00JIbI1I0€ 3HAUCHUE AJI OpPTraHU3AIMH IPYTHX AJIEMEHTOB
yIIpaBJIEHUs, UX TPYNIUPOBKH U 001ero nu3aitHa Gopmer. Kak
MIPaBUIIO, 3JIEMEHTHI 3TOM TPYIIIbI, PAcIoiIOkKeHHbIE Ha GopMme,
CILy’>KaT IOJJIOKKON KHOIKAM, TEKCTOBBIM I1OJISIM, CIIUCKAM —
M03TOMY OHH U Ha3bIBAIOTCS KOHTeitHepamu. DneMeHTsl Panel,
GroupBox, TabControl, kpome Bcero mpouero, pa3aeistoT
BO3MOYXHOCTH MPUJIOKEHHS HA JJOTHYECKHE FPYIIbI, 00ecreurnBas
y100CTBO pabOoTHLI.

I'pynna rpadguyeckux 3j1eMeHTOB [[axke camoe npocroe
npunoxenne Windows conepxut rpaduky — WKOHKH, 3aCTaBKY,
BCTPOEHHBIE N300paxeHus. [ pazMenieHust 1 0TOOpaKeHUsI UX Ha
(hopMe HCTIONB3YIOTCS TIEMEHTHI ISl paboTHI ¢ Tpadukoil — Image
List, Picture Box.

JuajioroBbie 0KkHa BpinonHss pa3nuyHble ONepaluu ¢ JOKyMEHTOM
— OTKPBITHE, COXPaHEHUE, TIeYaTh, IPEIBAPUTEIbHBIA IPOCMOTP, —
MBI CTJIKHMBAEMCS C COOTBETCTBYIOLIMMHU JIMAJIOTOBBIMU OKHAMH.
Pa3zpaborunkam .NET He npuxoauTcs 3aHUMATbCs CO3JJaHUEM OKOH
cranapTHbIX npouenyp: mementsl OpenFileDialog, SaveFile Dialog,
ColorDialog, PrintDialog comepat y»e roToBbIE OTIepaIliH.
I'pynna menro MeHto o0ecnieunBaroTe JOCTYI KO BCEM
BO3MOYKHOCTSIM M HACTPOWKaM MpHIokeHus. Jinementsl MainMenu,
ContextMenu npeacTaBiIstOT cOO0H TOTOBBIE (HOPMBI JJIsi BHECEHUS
3aroJIOBKOB U ITYHKTOB MEHIO.

KoHTekcTHOE MEHIO COACPIKUT KOMAH/IbI, C TIOMOIIBIO KOTOPBIX MOKHO YIPAaBJIATh BUAOM
OTO6pa)KeHI/I$I TPYIIII KOMIIOHCHTOB, a4 TAKXKEC YAAIATh U ,Z[O63BJIHTB HOBBIC.

Delete Tab

Rename Tab

Add/Remove Items...

Sort Items Alphabetically

List View

| addTab

Show all Tabs

Move Down

[Tpu HEeoOxomUMOCTH M

0’KHO U3MEHHUTH 0TOOpaxkaemblii B okHE Toolbox Habop a1nemeHToB

yrpaBiieHus, 100aBuB aApyrue komnoHeHTsl .NET win snementsr ActiveX (B TOM yucie
CO3JIaHHBIE HE3aBUCUMBIMHU TIPOU3BOIUTEISAMHE). J[JIsT 3TOH 1IeTT MOYKHO MCTIOIh30BaTh KOMAHIY
MmeHto Tools | Customize Toolbox u ¢ momorsto quanorosoit manenu Customize Toolbox
BBIOpaTh dNIeMeHThI yrpasienus ActiveX unu snemenTs! ynpasierus .NET, KoTopbie MbI XOTHM
oto0Opa3uTth B okHe T00IbOX.
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Customize Toolbox @

v

MET Framework Components I COM Components I
Mame l Mamespace | Assembly Name l ~
O processModule System.Diagnostics System (1.0.5000.0)
[ rrocessThread System.Diagnostics System (1.0.5000.0)
ProgressBar System.Windows.Forms System.CF.Windows.Forms (7.0.5000.0)
ProgressBar System.Windows.Forms System.Windows.Forms (1.0.5000.0)
M |PropertyGrid System. Windows.Forms System.Windows.Forms {1.0,5000.0)
RadioButton System, Windows.Forms System.CF.Windows.Forms {7.0.5000.0)
RadioButton System.Web,ULWebControls  System.Web (1.0,5000.0)
RadioButton System.Windows.Forms System. Windows.Forms (1.0.5000.0)
[ radioButtonarray Microsoft.VisualBasic.Comp...  Microsoft.VisualBasic. Compatibility {7.0...
RadioButtonList System.Web,ULWebControls  System.Web (1.0,5000.0)
™o 0al 00 B - o ans b e, em, R0, L a - . aas. il liwm b TP Y
< | >
[~ PropertyGrid 1
e Language:  Invariant Language {Invariant Country)
Version: 1.0.5000.0
I QK I Cancel I Reset | Help I

NET xomnonent PropertyGrid - 3T0 OKHO CBOMCTB , KOTOPOE MOKHO HCIIOIH30BaTh B

npunoxenusx. Ha craguu Beimosnnenust nporpammsl PropertyGrid mo3Bossier paboTtatsb co
CBOMCTBaMHM 3JIEMEHTOB YIIPABJICHUS , PAaCIIOIOKEHHBIX Ha (opme. J{i1st Toro, 4ToOkI CBSA3aTh

PropertyGrid ¢ aieMeHTOB yIipaBiieHHs , HEOOX0oauMO ero cBoiicTBO SelectedObject ycTaHOBHUTH

PpaBHBIM UMCHHU 3JICMCHTA YIIPABJICHUS. Kak BUJHO U3 PUCYHKA 1O YMOJIYAHUIO KOMIIOHCHT

PropertyGrid ue otrobpaskaercst Ha manenu T00lbox.

Customize Toolbox @

{NET Framework Companents  COM Components |

ame I Path [ Library I »~
_| LM Behavior Factory DAWINDOWS\system32Imrt.dll

_| LM Runtime Control D:\WINDOWS!system32\imrt. dil

_| Macromedia Flash Factory Object D:WINDOWS)system32iMacromed\...  Shockwave Flash

| MicRecorder Class D:\Program Files\InterActual\Interac... ITIRecorder 1.0... —
_| Microsoft Agent Control 2.0 DAWINDOWS\msagentiagentctl.dil Microsoft Agent...

v [y e e N LSO D: \WINDOWS| System32\mschrt20.0cx  Microsoft Chart ...

_| Microsoft Common Dialog Control, ... D:\WINDOWS\system32\COMDLG32...  Microsoft Comm. ..

| Microsoft DDS D:\Program Files\Common Files\Micro...  Microsoft DDS

_| Microsoft DDS 80 D:\Program Files\Common Files\Micro...  Microsoft DDS 80

| Microsoft DirectAnimation Control DAWINDOWS\system32\danim.dll DirectAnimation...
< | 2
Microsoft Chart Control 6.0 (SP4) (OLEDB) |

Language:  HesaBHMCHMO OT A3bIKa
'b Version: 2.0

o]

Cancel '

Reset I Help |

Ha Bxmanke COM Components coaepkaTbCsi TOCTYITYITHBIE, 3aPETHCTPUPOBAHHBIE B peecTpe

anemeHThl ActiveX. He 3apeructpupoBaHHbIe B peecTpe KOMIIOHEHTBI MOKHO IIOMECTUTDH B BHJIE

¢aiinos dll B manky cOOpKH MPUITIOKEHUSI

Oxno Toolbox cocrout u3 Heckonbkux 3aknagok: My User Controls, Components, Data,
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Windows Forms u General . Bce noctymHble BKIIaJIKH MOXXHO OTOOPA3UTh , HCIOJIb3YSI KOMaHTy

koHTekcTHoro Mexro Show All Tabs

Windows Forms <
R Pointer

My User Controls v

Device Controls

Crystal Reports

Data

XML Schema

Dialog Editor

Mobile Web Forms

Web Forms

Components

HTML

Clipboard Ring

General

Hcnonb3yst koMaHy koHTekcTHOTro MeHio Add Tab MoxHO co31aTh CBOKO COOCTBEHHYIO
3aKJIaJIKy M XpaHUTh COOCTBEHHbIE CITUCKH 3JIEMEHTOB yrpasieHus. Haubosee yacto
HCIOJIb3yEMbIE 3JIEMEHTOB YIPABJICHUS UMEET CMBICI NIEPETAllUTh Ha 3TY 3aKJIaAKY

Toolbox
My User Controls
R Pointer
PropertyGrid
@ Microsoft Office Chart 11.0

. @ TChart

Windows Forms
Data
Components
Clipboard Ring
General

&

N

lb Microsoft Chart Control 6.0 (SP4) (OL...

HepeKnqueHHe BH/Ia 3HAYKOB IMO3BOJIACT pa3MECTUTDh UX 0e3 oI0CKI IMPOKPYTKH, a TAKKE B

BUJC CIIMCKA.

CoznanHble TakuM 00pa3oM 3aKiIaIki MOXKHO EPEUMEHOBATh WK yJAIUTh, BEIOpaB B
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KOHTEKCTHOM MeHIo myHKThI Rename Tab u Delete Tab cooTBercTBeHHO.

Bce 3aknmanaku, kpome Clipboard Ring u General, cogepkat KOMIIOHEHTBI, KOTOPBIE MOYKHO
neperamuTh Ha popmy. 3aknanka Clipboard Ring mpencrasinsier coboit ananor 0ydepa oomMena
B Microsoft Office 2003, oro6paskaroriero cogepxumoe Oydepa 3a HECKOIbKO OTEpaIIHiA
KOIIMPOBAHMUS WM BhIpe3aHus. J{Jist BcTaBKU (hparMeHTa J0CTaTOYHO ABAXKIBI IIEIKHYTh 110
HEMY.

dopmMaTHpOBaHUE 3JIEMEHTOB yIIPaBJIeHUsI

Pacrmonioxenue 3J1eMeHTOB Ha (hOpMe BO MHOTOM OIPEeIsieT yI00CTBO pabOThl C TOTOBBIM
npuiioxeHueM. [TyHKT riaBHOro MeHro Format coepkKuT Oniuu BEIpaBHUBAHUS, H3MEHCHUS
pa3Mepa u OJIOKHPOBKH IJIEMEHTOB YIIPaBICHUS

@2 WinForm - Microsoft Visual C++ [design] - Form1.h [Design]*

File Edit VYiew Project Buld Debug Data | Format L'_r_ools Window Help
> IR Hex Gl ~ ,| Align '| = Lefts
'}? Start Page  Forml.h [Design]* | Formil.cpp | A Make Same Size  » | & Centers | 4 b x |of
§' Horizontal Spacing » | =| Rights [a
R R R R R R Center in Form » | o Middles g
................. Order » | 0 Bottoms g
- - @ LockContoks ok

1340|d¢3 Janiag ﬂ
oag
g lc- 3
S8 Hedilig
as5a
. 3 .
oao
-]
1=

L}
l:r_
E=
=1
=
o
[ }
aadold m
—

B output e @

Ready

ITynkT rnmaBHOrOo MeHto Format
[Ipu BBIZEIEHNN HECKOJIBKHUX 3JIEMEHTOB YIPABJIEHUS OKOJIO OJHOTO U3 HUX MOSIBIISIFOTCS
TEeMHbIE TOUKH Mapkepa CBoICTBa BBIOPAHHBIX JIEMEHTOB Oy1yT U3MEHATHCS OTHOCUTEIHHO
9TOrO, TNIABHOTO 3JIEMEHTA YIpaBiIeHUs. [{J1s mOCIe10BaTENIbHOTO BBIIENIEHHSI HECKOIBKUX
AJIEMEHTOB yJep)KuBaeM Kiiapuiry Shift, rmaBHBIM IeMeHTOM OyAET MOCISHUMN BBIICICHHBIHN
3JIeMeHT. 3HaueHue MMyHKTOB MeHIo Format mpuBoasTcs B Tabnuie

Tabauia

IIyHKT MeHIO

Onucanune
Format
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Align BripaBHIBaHME BHIOPAHHBIX 3JIEMEHTOB YIIPABICHUS

Make Same Size YcTaHOBKa paBHOTO pa3Mepa

Horizontal Spacing ITpoben Mex 1y SJIEMEHTaMH 110 TOPU30HTAIH

Vertical Spacing [TpoGen Mex Ty 37eMEHTaMH 110 BEPTUKAIIN

Center in Form PacriosioskeHre 3JIEMEHTOB YIPABICHUS OTHOCHTEIBLHO (POPMBI
Order BepTukanbHBIi OPSIOK 2JIEMEHTOB YIIPABICHUS

Lock Controls biaokupoBKa 371€MEHTOB

OxmHo cBoiict (Properties Window)

OxkHo cBoicTB Properties — OCHOBHO# MHCTPYMEHT HACTPOUKHU (hOPMBI U €€ KOMITIOHEHTOB.
ConepxuMoe 3TOro OKHA MPEICTABIIAET COOOM BECh CIMCOK CBOMCTB BEIOPAHHOTO B JIAHHBIN
MOMEHT KOoMITOHeHTa uiu Gopmsbl. [Ipu cozganuu mpoekra, B okHe Properties oToOpaskatorcs
cBolicTBa camoii popmbl. [Ipu akTHBU3AIIMH SJIEMEHTA yIIpaBiieHUs Ha popme okHO Properties

aBTOMAaTHYECKH ITOKAXXET CBOMCTBA U COOBITHS, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI C 3TUM
3JIEMEHTOM YIPaBJICHHUS.

OxHo Properties comepHuT ceaekTop 00bEKTOB U JIBE CTPAHUIIBI CBOMCTB M COOBITHIA.
Brinagatomire BHU3 CIIUCOK CEJIEKTOPa OOBEKTOB MOKA3BIBACT UMEHA U TUITHl OOBEKTOB KaXKI0TO
JJIEMEHTA yIpaBJeHHs B TeKylle Gopme, Bkirodas u camu Gpopmy. CenekTop 00bEKTOB
HCIIOB3YETCS JI OBICTPOTO MEPEKIIOUCHUSI MEXTY KKIBIM U3 3JIEMEHTOB yIPABIICHUS.

B okne Properties (CBoiicTBa) ecTh /iBe YA0OHBIC KHOIIKH, KOTOPBIE MOKHO HCIIOJIb30BATh
1uis opranu3anuu cBoiictB. Knomnka Alphabetic (ITo andaButy) copTupyeT Bce CBOHCTBa B
an(haBUTHOM TIOPSIJIKE U CBOPAYMBAET MX B HECKOJIBKHUX KaTeropusx. (Ecim Bam n3BecTHO MMSs
CBOWCTBA, U Bl XOTHTE €ro OBICTPO HANUTH, HAXKMUTE 3Ty KHOIIKY.) Knomnka Categorized (Io
KaTeropusiM) pacripeieNsieT CBOWCTBA MO pa3InYHbIM JIorudeckuM rpynnam. (Ecim BeI He 3HaeTe
BCEX CBOMCTB HacTpanBaeMoro o0bEeKTa U XOTUTE CTPYNIHUPOBATh CBOMCTBA MO UX TUIAM,
HaXMUTE 3Ty KHOTIKY.)
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B Tabmue npuBoautTcs onucanue uHrepgeiica okna Properties.
Tabnuna

DjieMeHT HN300paxenne Onucanue

Object name |F._-.rm1 Syskem, Windows, Forms. Form B 11os1€ 3TOr0 CrmcKa BbIBOJIUTCS
Ha3BaHUE JAHHOTO BHIOPAaHHOTO 00BEKTA,
KOTOPBIN SBIISIETCS YK3EMILISIPOM KaKOTo-
0o kitacca. 3necs Form1 — HasBanue
(hOpMBI IO YMOJTYAHUIO, KOTOPAst
HacJeayeTcs OT Kiacca
System.Windows.Forms.Form

Categorized I [Tpu HaxxaTu# Ha ATY KHOIKY
IPOU3BOAUTCS COPTUPOBKA CBOWCTB
BbIOpaHHOI'0 00BEKTA IO KATErOPHUSIM.
MO3KHO 3aKpBIBaTh KaTETOPHIO,
YMEHbIIAst YUCIIO BUAMMBIX JIEMEHTOB.
Korpaa xaTeropus CKpbITa, Bl BUAUTE
3HaK (+), Korja packpbira — (—)

Alphabetic il CopTupoBKa CBOMCTB U COOBITHI
00beKTa B alipaBUTHOM TIOPSIIKE

Properties [Ipu HaxaTuu Ha 3Ty KHOIIKY

0TOOpaKkaeTcs MepeYUCICHIE CBOMCTB
o0beKTa

s
Events 7 ITpyu Haxxatuy Ha 3Ty KHOIKY

0TOOpaKaeTCs MePeUnCcIeHUE COOBITHI
o0BeKTa

Description Text

[Tanens, Ha KOTO BBIBOAUTCS
Pane The text contained in the control, ’ PYIo

uH(popMaLus 0 BBIOpaHHOM cBOMCTBe. B
JTAHHOM CJIy4ae B CIIUCKE CBOMCTB (pOpMBI
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ObU10 BEIOpaHO CBOKMCTBO TeXt

Pexakropsl cBOMCTB

Kasxplii 37IeMeHT yrpaBiieHus 00J1a1aeT CBOMM 3apaHee ONpeeIeHHBIM HaOOpOM CBOMCTB.
Visual Studio opranu3syer ux 1Mo KaTeropusiM u 0ToOpaxaet B Buje cTpykTypbl. OkHO Properties
M03BOJISIET UCIIOJIB30BATh HECKOJIBKO CIIOCOOOB JIJIs TIOKa3a CBOMCTB M M3MEHEHHS MX 3HAUCHHUH.
DT MEXaHU3MbI Ha3BIBAIOT PeaaKTopamu CBOMCTB. CyIIeCTBYET HECKOIBKO THIIOB PEIaKTOPOB

CBOICTB:

1. Crpoka BBOJA.

2. PenaKTop C BBIIIaJar0OIIUM CITMCKOM 3HadyeHui. Ero IMIPU3HAKOM ABJIACTCS CTPCIIKA

BHH3 B KOJIOHKE 3HAUCHHUH.

3. uanorosas naHeinsb. [Ipu3Hak — KHOMKa C MHOTOTOYHEM (...) B KOJIOHKE

3HAYEHUIL.

4. HaOop BIOXEHHBIX CBOMCTB. Ha cymiecTBOBaHNYM BIIOKEHHOTO CITHCKA

MOJICBOICTB yKa3bIBaeT 3HaK (+) B IMEHH CBOWCTBA.

CBoiicTB hopmbl

OxHo Properties mo3BoJsieT onpeaeNsaTh B IEPBYIO odepeab Au3aiH GopMbI U €€ HIIeMEHTOB
ynpasieHus. B Tabnuiie mpuBOIUTCS OMMCAHUE HEKOTOPHIX CBOMCTB (hOpMBI, 0OBIYHO
onpenesieMbIX B pexxume nu3aita. [Ipu BeiOope 3HaUeHHs CBOMCTBA, OTIUYHOTO OT MPUHSITOTO
110 YMOJYaHUIO, OHO BBIAETSETCS KUPHBIM HIPU(TOM, YTO 00JIer4aer B JabHEHIIEM

ONPEACIICHUE U3MEHECHUI.
Tabnuua . Hexkotopsie cBoHCTBa (HOPMBI

CBoiicTBO Onucanmne

Name HazBanue ¢popmel B mpoekTte. ITO HE
3aroJIOBOK ()OPMBI, KOTOPBIN BBl BUJIUTE
pH 3amycke (opMbl, a Ha3BaHUE POPMBI
BHYTPH IIPOEKTa, KOTOPOE BhI OyieTe
UCIIONIb30BaTh B KOJIE

AcceptButton VYcranaBnuBaeTcs 3HaUYe€HNUE KHOIIKH,
KoTopasi OyAeT cpabaTbIBaTh IpU
HakaTuu KiaBuiu Enter. [[ns Toro
YTOOBI ATO CBOMCTBO OBLJIO AKTUBHBIM,
HEO0OXO0MMO HAJIMYKE TI0 KpaitHel mepe
OJIHOM KHOIIKH, PacloJIO)KEHHOW Ha

hopme

BackColor I{BeT popmel. st ObICTPOTO
[IPOCMOTPA Pa3IMYHBIX BAPHAHTOB

HpOCT (0] meﬂKaﬁTe HpﬂMO Ha HAa3BAHUU
"BackColor"

Backgroundlmage  M3o0pakenue Ha 3aaHeM (GOHE

3HauyeHNe N0 YMOJYAHHIO

Forml, Form2 u t.x.

None

Control

None
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CancelButton

ControlBox

Cursor

DrawGrid

Font

FormBorderStyle

YcranaBiuBaeTcs 3HaUCHUE KHOTIKH,
KoTopas OyaeT cpabaThIBaTh MpH

Hakatuu KiaBuiy Esc. J{s Toro 4To0st

9TO CBOMCTBO OBLIO AKTHUBHBIM,

He0o0X0IMMO HaJM4YKe 10 KpalHel Mepe

OJIHOM KHOIIKH, PacloJIO)KEeHHOW Ha
dbopme

VYcranaBiauBaeTcs HaIu4due 1100

OTCYTCTBHC TPCX CTAaHAAPTHBIX KHOIIOK B

BEPXHEM IIPABOM YTy (hOPMBI:
"Cepuytb", "PazBepHyTh" 1 "3aKkpbITh"

Omnpenensiercs BUJ Kypcopa IpH ero
MOJIOXKEHUHU Ha Gopme

YcranaBnuBaeTcs HaIM4uue Ju00
OTCYTCTBHEC CCTKHU U3 TOUYCK, KOTOpad
nomMoraeT popMaTUpOBaTh JIEMEHTHI
ynpasieHus. B imo0om ciiydae ceTka
BUJIHA TOJILKO Ha CTAJMU CO3JaHUS
IIPHUIIOKCHUSA

dopmatupoBanue mpuQTa,
UCIIOJIB3YEMOTO U OTOOPaXKEHUs
TEKCTa Ha (hOpMe B IJIEMEHTaX
yIIpaBICHUS

Omnpenenenue Buaa rpaHul GOpMBI.
Bo3MmoxHBIE BapUaHTHI:

None — ¢opma 6e3
TPaHHUI] U CTPOKH 3aroJIOBKa;

FixedSingle — tonkue
IpaHUIlBl 0€3 BO3MOKHOCTH
HU3MEHCHUS pa3Mepa
M0JIb30BATEIIEM;

Fixed3D — rpanwurisl 6e3
BO3MOYKHOCTH U3MEHCHHUSI
paszMmepa ¢ TPeXMEPHBIM
s dexToMm;

FixedDialog — rpanutibt
0e3 BO3MOXKHOCTH M3MEHEHHUS,
0e3 UKOHKHU MPUII0KEHUS;

Sizable — oObIunBIE
IPaHUIIBL: TTOJIb30BATENIb MOXKET
H3MEHSATh pa3Mep TPaHHIL;

None

Default

True

Microsoft Sans Serif; 8,25pt

Sizable
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Icon

MaximizeBox

MaximumSize

MinimizeBox

MinimumSize

Size

StartPosition

FixedToolWindow —
(uKCUpOBaHHbIEC IPAHUIIBI,
MMEETCSI TOJBKO KHOTIKA
3akpeITUs hopmbl. Takoit BUJ
MMEIOT TTaHEeNId NHCTPYMEHTOB B
MPUIIOKCHUSAX;

SizableToolWindow —
I'paHullbl ¢ BO3MOKHOCTBIO
HU3MCECHCHUSA pasMEPOB, UMECTCA
TOJILKO KHOTIKA 3aKPbITHS (POPMBI

N300pakeHre HKOHKH, B (Icon)
pacrojaraeMoi B 3aroJioBke (hopmel.
[MoanepsxkuBatoTcst GopMartsl .iCO

Onpenensiercss aKTUBHOCTb True
CTaHJapTHOM KHONKH "Pa3BepHyTh" B
BEPXHEM IMPABOM yTIIy (hOPMBI

MakcuMaIbHBINA pa3Mep IUPUHBI K 0;0 (Bo Beck akpan)
BBICOTBI (JOPMBI, 33/1aBAEMBIii B
nukcensx. @opma OyIeT NPUHUMATE
YKa3aHHBIH pa3sMep NpU HAKATUU Ha
CTaHJapTHYIO KHONKY "Pa3BepHyTh"

OnpenensieTcss aKTUBHOCTb True
cTaHAgapTHOU KHONKH "CBepHYTh'" B
BEPXHEM IIPaBOM YTITy (hOPMBI

MuHUMaNBHBIN pa3Mep IHUPHUHBI U 0;0
BBICOTHI (OPMBI, 3a/1aBaMbIii B
nukcensax. @opma OyaeT MpuHUMATh
yKa3aHHbII pa3Mep Ipu U3MEHEHUH ee
IpaHull MOJIb30BaTeNEM (€CIH CBONCTBO
FormBorderStyle umeer 3nauenue no
ymosruanuio Sizable)

HIupuna 1 BeicoTa (HOPMBI 300; 300

Omnpenenenne pacnonoxenus popmer  WindowsDefaultLocation
IIpH 3aITyCKE INPUIIOKCHU. Bo3moxHBI
CJICAYIOMIUC 3HAYCHUA:

Manual — ¢popma
MOSIBJISIETCS] B BEPXHEM JICBOM

YTy 9KpaHa,

CenterScreen — B 1ieHTpe
JKpaHa,

WindowsDefaultLocation
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— pacnonoxxeHue GopMBI O
ymon4danuto. Ecnu monp3oBarens
W3MEHWI pa3Mepsl GOPMBI, TO
MIPU MOCTIETYIOIIEM €€ 3aIyCKe
OHa OyZIeT UMETh TOT XKE CaMbIi
BH/I M PACIIOJIOKEHUE;

WindowsDefaultBounds
— rpaHuUlbl GOPMBI TPUHUMAIOT
(bUKCHUPOBaHHBINA pazmep;

CenterParent — B nienTpe
POIUTENHCKON (POPMBI

Text 3aronoBok ¢opmbl. B oTiimune ot
cBoiicTBa Name, 3ToO IMEHHO Ha3BaHHE
(hOpMBI, KOTOPOE HE UCTIOIB3YETCS B

KOJIE

WindowsState OnpeeneHue MOJI0KESHUS POPMBI
IpH 3amycke. Bo3aMoKHBI ciieayromme
3HAYCHUS:

Normal — ¢opma
3aIyCKaeTCs C pa3MepaMH,
yKa3aHHBIMH B CBOMCTBE SiZ€;

Minimized — ¢opma
3aIyCKacTCsA ¢ MUHUMAJIbHBIMU
pasMepamu, yKa3aHHBEIMU B
csoiictee MinimumsSize;

Maximized — dopma
PasBOpaYUBACTCAd Ha BECh DKpPaH

COﬁbITI/Iﬂ, Ha KOTOPbIC PCAripyrOT KOMIIOHCHTBI.

CO6BITI/I$I, Ha KOTOPBIC MOXET pearnpoBaThb I[aHHBIﬁ KOMITOHCHT, COACPIKUTCS B CITMUCKE

Form1, Form 2 u ..

Normal

cTpaHHIIbI cOObITHI OKHa Properties. Habop coObITHit 3apaHee omnpeaescH i JaHHOTO Kiiacca

KOMIIOHCHTOB.

ITpumeps! coObITHI

On Change TIpoucxoaut npu M3MEHEHHH 3HAYCHHUS BBEICHOTO B TI0JIC BBOJIA.
On Click IIETYOK MBIIIY Ha KOMIIOHEHTE
On Dblclick npotinoii mendox
On Mouse Down HakaTue KHOIIKH MBIIIHY KOT/Ja Kypcop HaXOAMUTCS HA KOMITOHEHTE
On Mouse Move nepemenieHre Kypcopa MbIIIN HaJl KOMIIOHEHTOM

On Mouse Up monp30BaTens OTIYCKaeT KHOMKY MBI IPH YCIOBHH YTO Kypcop ObLT Ha

KOMIIOHCHTC

On Enter xoMmoHeHT moy4aet (Gokyc BBO/IA

On Exit Tepsier ¢oxyc BBOIA
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On Key Down naxxatue 1t000# KJIaBHIIK, KOTJa KOMIIOHEHT UMeeT JOKYC BBOAA
On Key Press naxxarne ASCII kinaBumm
On Key Up monb3oBaTens OTIYCKAEeT HAXKATYIO KIABHUILY

O6paboTka coOBITUI

Knormka oxna cBoiictB Events (CoObITHs) 7 MepeKyroUaeT okHO Properties B pexxum
yIpaBieHUs: 00paboTINKAMK PA3IMYHBIX COOBITHIA (HAIPUMED, MBIIIIHN, KIIABUATYPHI) H
OJTHOBPEMEHHO BBIBOJUT CIIMCOK BCEX COOBITHI KOMIIOHEHTA.

Oxno Properties B IO3BOJISIET CBSA3aTh ¢ COOBITUEM (DYHKITHIO, KOTOpast OyJeT BBI3BIBATHCS B
cllydae, eclid JaHHOe COOBbITHE Tpon3oiaeT. EcTh cranaapTHBIN criocod BKIIOUEHUS COOBITHIA.
JIOCTaTOYHO BBIIENUTH HY>KHBIH JIEMEHT B (hopMe, B OKHE CBOMCTB HA)XKaTh KHOIIKY COOBITHIA
(CO 3HAYKOM MOJIHHH) M U3 CITMCKA COOBITHI BBIOPATh HY)KHOE COOBITHE M IICIKHYTh IO HEMY.
JIBOWHOM IMIETYOK MBIIIN HAa KOJIOHKE 3HAUYCHHUH BBI3BIBACT FEHEPAILIMIO 3aroj0oBKa (DYHKIMH 15
o0paboTku cobriTus. Kypcop pacnonoraercs BHyTpu GUTypHBIX CKOOOK, T/I€ MOJIb30BaTENb
JI0JDKEH HaOpaTh CBOM coOCTBEHHBIN KoJ. OOpaboTIMK COOBITHI MOXKET IMETh TTapaMeTpHl,
KOTOpBIE YKA3bIBAIOTCS MOCIE UMEHH B KpYTJbIx ckoOkax. Mms o6pabotunka hopmupyercs u3
UMEHU 00BEKTa, KOTOPOE BKIIFOYAET €T0 MOPSIIKOBBIN HOMEp Ha (hopMe U Ha3BaHUS COOBITHS.
3anaTh 00pabOTUYMK COOBITHS 1711 KHOTIKM MOYKHO eIie mpoiie. /[BoiHON MIenT40K M0 KHOMKE
BKJTIOYAET COOBITHE, 1 aBTOMATUYECKH CTPOUTCS 3arOTOBKA 00pabOTUYMKA COOBITHS C HYKHBIM
MMEHEM U MapaMeTpaMu

N3menenue cBoiicTB mpudra
Haxwmure kHONIKY MHOTOTOUMS B cTpoke Font.

Visual Studio nokaxxet auanorosoe okHo Font (LIpudT), B KOTOpOM MOKHO YyTOUHUTH
napameTpsl pUQTa Ui BEIOpaHHOW Haamuck. KaxioMmy BHIOpaHHOMY BaMU ITapameTpy
COOTBETCTBYET OTJICJIbHAS CTPOKa B OKHE Properties (CBoiicTBa), 1 ee 3HaYeHUE Oy1eT N3MEHEHO
COOTBETCTBYIOLIUM 00pa3oM.

W3menute pazmep mpudra ¢ 10 10 12 Touek, a 3aTeM U3MEHNUTE HaYepTaHUE C
OOBIYHOTO Ha KypcHB. UTOOBI IOATBEPANTH CIETaHHBIC H3MEHEHUs, HaXMuTe KHOMKY OK.

[Ipokpytute okHo Properties (CpoiicTBa) 1o cBoiictBa ForeColor, a 3aTem
IIEJIKHUTE MBILIKOH B JIEBOM CTOJIOLE.

B mpaBoM cT0JI0IIe HAKMUTE KHOTIKY PACKPBITHS CITUCKA, & B HEM BBIOCPUTE 3aKIIAIKy
Custom (ITomnp3.) 1 Ha HeWl Ha CUHUIT TIBET.

OxHo npoBoaHuKa kJjaaccos (Class View )

JIns HaBUTaIMy BHYTPU MOJYJISI HCIIOJIB3YETCSl MPOBOIHUK KJIACCOB, COJIEPIKAILNN B BUAE
HepapXUuecKor CTPYKTYPhI BCE THIIBI, KJIACCHI, TI100aTbHbIE TIEPEMEHHBIC U (D YHKITHHT
ONpPEACIEHHBIE B MOAYJIE.
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Class View - WinForm B X
% - 5
| =-{Z3 WinForm '
=@ Global Functions and Yariables
+- = Macros and Constants
= {} winForm
E Ol: Form1
= Ql: Bases and Interfaces
[+ OI; Form
a;;’ Dispose(boal disposing)
=@ Form1{void)
gif. InitializeComponent(void)
2% button1
2¥ button2
2% components

< | &

Conepxumoe MPOBOIHUKA KIIACCOB CHHXPOHU3UPOBAHO C COJIEPKUMBIM PEAAaKTOpa KOJa.
N3meHeHus B KoJie 0TOOpaKaroTCs B MTPOBOAHUKE KIACCOB U, HA00OPOT, U3MECHEHUS B
MIPOBOJHHKE MPUBOIAT K COOTBETCTBYIOIIMMHU3MEHEHUSAM B Kojie mpuiioskeHus. ClassView
MO3BOJISIET TIpH oMo drag&drop BEITACKUBATH IMEHA METOJIOB, CBOKCTB U KJIACCOB
HampsIMYIO B OKHO pefakTUpoBaHus TekcTa, . B Visual Studio .NET, Class View Takxe
COJICPKUT CIIHCOK METOJIOB M CBOWCTB 0a30BBIX KJIACCOB, UTO ITO3BOJISET JIETKO MEPEXOIUTH K
OTHMCaHUIO ITUX METOJIOB 1 cBOMCTB B Object Browser (qBOIHOM MIETYOK 110 BEIOPAHHOMY

3JIEMEHTY CITUCKA).

J106aBHTH B MPOEKT HOBBIH KJIacce

C IMOMOILIBI0 KOHTEKCTHOI'O MEHIO MOKHO HaWTH 0OBSABIICHHE U peain3anuro BLI6paHHOFO
KJIaCCa, a TaKKE€ OCYLICCTBIIATD ITOUCK ONPEACIICHUA (I)YHKI_II/II/I

29 WinForm - Microsoft Visual C++ [design] - Form1.h*

File Edit View Project Build Debug Tools Window Help
; | % 5% (F oz x| @ -
‘}? Start Page | Formi.h [Design]* | Formi.cpp Formi.h* | Object Browser Cl: WinForm E
g_ |01:F0rm1 LJ |§’ ¥%or &
g B @ WinForm :"_
. = +- 2@ Global Functions and Yariables 2
i er::Dispose(disposimg), T e el ot
- =] O!: Form1 :
%‘ - * = OI: Bases and Interfaces ]8
& stem:: Windows::Forms::Button * [SiEiaiet: +- ¢ Form ‘
= . o . - . G 4 ; “® Disposeibool disposing) per
E stem:: Wimdows::Forms::Button * button?2; ": Formi(void) [y
& &% InitializeComponent{void) :5:
M 5
4 butt [_;,_f! Go To Definition
2% comg _,93 Browse Definition
=] mary-~ #¢  Quick Find Symbol
oo R0 Aol ® e st AL
_‘_] Copy.
B output =)~y 4] sort Alphabetically
Ready |>_3] Sort By Type
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Oxno Object Browser

OxHno Object Browser, noctymHoe ¢ moMoibio komanael MeHio View | Other Windows | Object

Browser , TaK K€ KaK 1 OKHO Class View, IIO3BOJIACT IPOCMOTPETH CIIMCOK KJIACCOB, UX CBOMCTB

u metonoB. Oxgrako Object Browser 1o3BosisieT MpOCMOTPETh BCE KOMIIOHEHTHI, Ha KOTOpPbIE
CChUIAETCSI KJIAacC, a TaKkXKe, IPH He0OXOAUMOCTH, KOMIIOHEHTBI, Ha KOTOPbIE HET CChIJIOK B
JTAHHOM IIPOEKTE, TOTAA KaK ¢ momouibio okHa Class View MOKHO MpoCcMaTpuBaTh CBEACHUS
TOJIBKO O KJIaccax u3 nqanHoro npoekra. C nomorsto Object Browser moxno Taroke

IIPOCMOTPETH OOBSIBICHUS CBOMCTB U METO/IOB.
"L Wik Apple st o3 - PRoroslt sl Banic SET [design] =108 a0

Ble £ Vew Frodect fuld  (ebug  Jook  Wirdew  Help
HERTEE = I- JIES T YR c = - g
e QF A QM et oa

Dbjest Broseer | TE
Browms:  Acter Proect . {: = 8] | &

Qibjects Emply
B+ Micraaslt Viessd Bas MET Burds -
|
R T
- ol WETEIDAORS
#- [} Micreselt.Ciharp
= 11 Mrasolt Yl
= i e
- g WindeProder
K *: Bases e indertoces
=1 %4 CodeDoniravider
¥4 Component
a1~ [} Murasolt. wind2

#- [} Systen =

<hystien (L ECormplantar trbuseTros ), Syiteen Saourity. AlenePartidy TruatodC ser LAt irbute,
Gyshern Raounced. e AraReour L anguagea tirbute | Mer U "),
‘St Rurtimg, IndenoperaCed. Gusda e o TEDTFLEL- | a%65- 1 12 -0F05-
DDADCTAS 186507, System Fefiection AsserblOoscriptonaltrbube | "Common Languigs
Funtime Libeary ™), Syrtem.Raflertion. AssemblyCelrySions tinbute( Teus ],
Syshorn Fgounoes. St elteContractVersons tirkote L0 3300.0°),
Syt s ton & cosribikey et Hrbute! E: foomes o Eomaublokiey .ok e
Aszornbly nicori

2w T\ Mttt TP bl 1 0, A M e il

Rtk

OxmHo Server Explorer

Oxkwo Server Explorer (komanaa menio View | Server Explorer), mo3BoJisieT mpocMaTpuBaTh
CBENIEHUS O CITy»K0ax, BBITTOIHSIONINXCS Ha KOHKPETHBIX cepBepax. K Takum ciry:x6am, B
4aCcTHOCTH, OTHOCsTCA cityk0bI Crystal Reports Services, :xypHain coObITUi, ouepeau
COOOLICHHIA, CITy>KOBI cepBepoB 0a3 naHHbBIX, Takux kak Microsoft SQL Server.

Server Explorer £
Z 8| % 5

Foat]

Servers

= B maindesk
- ol Crystal Services

#ts Crystal Enterprise
i+ Server Files
[_1 Feature Examples
- L1 General Business
[+#]- Ewent Logs
=~ E’ Message Queles
-- I:l Private Queues
¥ [ Public Queues

I:l Syskem Queues
Performance Counkers

% Services

- @ 5QL Servers

#- E# MAINDESK

iy

=

=
[y i |

M
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Oxno Server Explorer

BosbIIMHCTBO 3TUX CITyKO MPECTABICHO B OKHE B BHJIE HEPAPXUUECKOTO JIepeBa,
MO3BOJISIONIETO IPOCMATPUBAThH CBEJICHHSI, CB3aHHBIC C TAHHBIMH CITY>)KOaMH, U MHOTJa
100aBIIATh HOBBIE 3JIeMEeHThI. C IOMOIIBIO IEPEeTACKMBAHUS 3HAUKa CIIY>KObl MIIM €€ 3JIeMEHTa B
JU3aiiHEpP MO>KHO OPIaHU30BATh €€ UCIO0Ib30BaHUE B IPUIIOKEHUH. Tak, IpU IEpeHoCce 3HauUKa
TabauIBl cepBepa 0a3 JaHHbBIX Ha (GopMy pa3pabaThbIBAEMOro MPHUIIOKEHHSI MOKHO CO3/1aTh
komroneHT DataAdapter iist u3BieYeHUs JAaHHBIX U3 3TOW TaOJHIIBIL.

OxHo nnHamMu4eckas cnpaska (Dynamic Help)

B xommekt Visual Studio .NET Bxoaut omepaTUBHOE CIIPaBOYHOE PYKOBOJICTBO, B KOTOPOM
MOKHO HaTH HE0OXOIUMBIE CBEICHMS O cpefie paspadbotku Visual Studio, si3pikax
nporpammupoBanus pecypcax .NET Framework u ocTanbHBIX HHCTpyMEHTaX, BXOJISIIHNX B
nabop Visual Studio.

Jloctyn k cripaBoYHOM HH(pOpMaIUu

Wuctpyment Dynamic Help (JlnHamuueckast cripaBka) , B 3aBHCUMOCTH OT TOTO, HA/I YEM BBI
paboTaeTe B JaHHBII MOMEHT, 3apaHee oJ0UpaeT CIPaBOYHbBIE pa3Aeiibl M MOKA3hIBAET X B
cBOeM OKHe. [[i1s orpaHn4eHus: BbIOOpa MaTepralioB HCIIOJIb3YETCsl aHAJIU3 KOHTEKCTA, U BbI
YBUJIUTE TOJILKO T€ U3 HUX, KOTOPBIE OTHOCATCSI K KOHKPETHOMY KOMIWIIATOPY WIIN
uHctpymeHTy. (Ipyrumu cnosamu, B Dynamic Help (Jlunamudeckoii cripaBke) HE MOSBATCS
3aroJIoBKH, oTHOcsuecs Kk Visual C#, eciu BbI He paboTaeTe ¢ 3STUMH HHCTPYMEHTaMH. )

JlnHaMu9ecKas CIipaBKa MO3BOJISET BBIMOIHATh MOJTHOTEKCTOBBIN MOUCK TI0 CIIPABOYHOI
cucteme Visual Studio. [TonHOTEKCTOBBII TOMCK MOJIE3€H, KOTIa HY)KHO Pa3bICKaTh TEKCT IO
OT/ICTbHBIM KITFOUEBBIM CIIOBaM.

[Monyuenue cripaBku ¢ momomrsto Dynamic Help (Aunamudeckoii cipaBki)

1. lenkuure Ha 3aknaake Dynamic Help (Iunamuueckas cripaBka) B cpejie pa3paboTKu
unu Beioepute ctpoky Dynamic Help (Aunamuyeckas crnipaBka) B meHto Help (CrpaBka).
[TosBUTCS OKHO TUHAMHYECKOH CIPaBKH, MOKa3aHHOE HIDKE.

AWHaMMYecKan cnpaeka a X
& 2 &l
() crpasa A

OBnacTe 3NEMEHTOB

YNpaeneHue BKN3AKaMA M 3NeMeHTamMu obs
Label - uneHel {System.Windows.Forms)
Label - knacc (System.Windows.Forms)
C0343HHME COYETaHMH KNSBHLW C NOMOLLBHD
33AaHWE Da3MEDa INEMEHTS YNPABNEHMA YV
3HAKOMCTEOD C 3NEMEHTOM YNPABNEHMA Wirn
KoHcTpykTop dopm Windows Forms
PacnonoieHue 3NeMEHTOB YNPABNEHHA B
CoxpaHeHue pacnonoenna dopmel Windor
DYHKUMK 3NEMEHTOE YNPaEneHna Windows
C0343HHME METOK M H33H3YEHWE COYETEHHH B

Mew ciimmm: cssmsemme hemic Il leadaiie Pawee -

< 2 |
Ceotictea @ AWHamuyeckas cnpaBKaI
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Oxno Dynamic Help ([lunamuyeckas cripaBka) BxoauT B coctaB Visual Studio. Ero moxxHo
nepeMeIaTh, U3MEHATh pa3Mep, 3aKPEIIsATh WM CKPbIBaTh. Bl MOKETE OCTaBUTH €T0 BCEria
OTKPBITBIM WJIK OTKPBIBATh TOJBKO TOT/A, KOT/Ia OHO HY)KHO.

2.  BriOepute kakoii-HUOYAb MYHKT B OKHE JMHAMHYECKOW cripaBku. CKopee BCero, 3To
OyzeT TEKCT Ipo 00JIaCTh 2JIEMEHTOB WK Ipo oKHO Properties (CoiicTsa).

3.  IIpocMoTpuTe HECKOIBKO APYTUX CTaTeil U3 criMcKa TuHAMU4ecKon cipaBku. OOparure
BHHUMaHHE, HACKOJIBKO 3TH TEMbI COOTBETCTBYIOT PeajbHbIM JCHCTBUSIM, KOTOPHIE BB
BBITIOJIHSIETE.

OT60p u TOKa3 CcrpaBOYHON HHPOPMAIIMK MOXKHO HacTpouTh. B MeHto Tools (Cepsuc)
BbIOepuTe koManay Options (ITapameTpbl) U B OKHE CBOMCTB packpoiite manky Environment
(Cpena). 3atem BeiOepuTe myHKT Dynamic Help ([unamuyeckas cripaBka) v ONIPEACIIUTE, KAaKUe
TEMBI BBl XOTHTE BUJIETh B CIIPABKE U CKOJIBKO CCHUIOK OyJEeT MOKa3aHO OJJHOBPEMEHHO. JTH
HACTPOWKH IOMOTYT BaM

Ilepememmenue U H3MeHEeHHE Pa3MePOB OKOH HHCTPYMEHTOB

Korna Ha sKpaHe 0JJHOBPEMEHHO BUIHBI MHOTO HHCTPYMEHTOB IIPOTPAMMHUPOBAHHSI, Cpe/Ia
paspabotku Visual Studio BeIraauT oueHs neperpykeHHoi. Visual Studio mo3Bomsier
nepeMeniaTh, U3MEHITH pa3Mepbl, 3aKPEIUISATh U UCTIOIB30BaTh (YHKIIHIO aBTOMATHYECKOTO
CKPBITHS JUTs1 OOJIBITMHCTBA 3JIEMEHTOB HHTep(derica, KOTOPhIE UCIIOIB3YIOTCS ISl CO3IaHHSI
MIPOrPaMM.

YTo0bl epeIBUHYTH JTI000€ U3 OKOH nHCTpyMeHToB Visual Studio, mpocto mienkHuTEe Ha ero
CTPOKE 3arojIOBKa M MepeTaiuTe 00beKT B Apyroe MecTo. Eciii BbI IpuABHUHETE OJHO OKHO K
Kparo Jpyroro okKHa, TO OHO 3akpenurcs. IIpenMyinecTBo 3akpemisseMbIX OKOH B TOM, YTO OHH
BCEr/la BUJHBI (OHU HE CKPBIBAIOTCA 3a APYTMMH OKHaMu). Eciu Bbl XOTUTE yBENUUUTH
3aKpEeIIIEMOE OKHO, TPOCTO Pa3/IBUHBTE €T0 TPaHULLY.

YT0oOBI MOJHOCTHIO 3aKPHITh OKHO, HY)KHO HaskaTh KHONKY Close (3akpbITh) B BepxHEM
MPaBOM YTJIy 3TOTO OKHA. BBI Bcerma cMoXeTe OTKPBITh 3TO OKHO CHOBA, BEIOpaB
COOTBETCTBYIOIIYIO KOMaHAy B MeHIO View (Bun).

B cpene paspabotku Visual Studio nmeeTcst pyHKIIMS aBTOCKPBITHS OKHA HHCTPYMEHTA,
KOTOPYIO MOXHO 33/1eiCTBOBATH, LIIEJIKHYB B IPABON YaCTH 3arojOBKa OKHA 10 KaHLIEISIPCKOM
kHomke Auto Hide (ABTockpbiTre). ITO ACHCTBHE yOMpPAEeT OKHO C €ro 3aKpEeIICHHOM TO3UIIHH,
a 3aroJIOBOK OKHA OCTaeTCs Ha KPato Cpe/ibl pa3paboTKHU Ha 3aKja/ike, KOTopas He 3aHUMaeT
MHOTO MecTa. [Ipy BBITIOJTHEHNN aBTOCKPHITHE OKHA, OKHO HHCTPYMEHTA OyJIeT OCTaBaThCs
BUIMMBIM JI0 T€X MOP, ITOKA BbI IEPKUTE HA HEM YKa3aTelb MbIIIH. Kak TOIbKO MBIIIb
MepEeMEIIAETCs B IPYTyI0 YacTh Cpeibl pa3pabOTKH, 3TO OKHO CBEPHETCS U MPEBPATUTCS B
3aKJIAJIKY.

YtoObl BOCCTAHOBUTBH OKHO, JUIsI KOTOPOT'O aKTUBU3HUPOBAHO aBTOCKPBITHE, HAXMHTE Ha €ro
3aKJIaJIKy Ha Kparo cpeibl pa3pabOTKU WM HEKOTOPOE BpeMsl MOJIep KUTE HaJl Hel yKa3aTelb
MbId. OnpenenuTs, BKIYeHa T QYHKIHS aBTOCKPBITUS JJ1 JaHHOTO OKHA, MOYKHO TI0
KAHLIEJISPCKONW KHOIIKE B €r0 IIPaBOM YIIIy. Y IEp’KHBasl YKa3aTelb MBIIIH HAJl 3ar0JI0BKOM, BbI
MO>KeTe OBICTPO BBI3BaTh CKPHITOE OKHO, IIIEJIKHYB Ha €ro 3aKjajiKe, IPOBEPUTh WU 3a/aTh
TpeOyemMyro HH(POPMALIKIO U 3aTeM MEePEIBUHYTH MbIIIb, YTOOBI OKHO Mcue3o. Ecin BaM HyKHO,
YTOOBI OKHO OBLIIO OTKPBITO MOCTOSIHHO, CHOBA HaskMUTE KHOMNKY Auto Hide (ABTOCKpHBITHE),
YTOOBI OCTPHE KAHLEIAPCKOW KHOIIKM CMOTPENIo BHU3. OKHO OCTAHETCS BUAUMBIM.
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[epemernenue n u3mMeHeHue pazMepoB okHa Properties (CBoiicTBa)

1.

Ecnm okno Properties (CBoiicTBa) He oTOOpakaeTcs B cpejie pa3padoTKH,

HaxMuTe KHOTKY Properties Window (OkHO CBOMCTB) Ha CTaHIapTHOM MaHEIH
WHCTPYMEHTOB. [IpH 3TOM OKHO MOSBUTCS, a €ro 3arojIOBOK OyIET MOJCBEYCH.

2.

UtoOsI cienath okHO Properties (CBoiicTBa) Iu1aBaronuM (HE3aKpEIUICHHBIM),

JABaXXAbI HICJIKHUTC MBIIIIBIO HA 3aroJIOBKC OKHa. OxHO 6yz[eT BBITJTIAACTD TaK, KaK

MOKa3aHO Ha CJICAYIOIIEM PHCYHKE.

E
Labelz System.wWwindows.Forms,Label j
i | 84 (| 3]
BackColor [ ] contral =
Borderskyle Mone 1
Cursor Default
Flatskyle Standard
Fonk Microsoft Sans Serif; 8
FareZalor - F'I.II‘|]|E -
Trnans [ ] inTrerrTrveT) bl
ForeColor

QCHOEHOH LEET ANA 0ToDpaweHHA TEKCTa H
rpadikH B A3HHOM 3NEMEHTE YNPAENSHHA,

e ] r
€ JvHamMvueckan cipaska CEORCTES

3. MHcmonb3ys cTpoky 3arojioBka okHa Properties (CBo¥cTBa), IepeTanuTe ero B
JPyroe MecTo B cpejie pa3paboTKH, HO HE MO3BOJISIHTE eMy 3aKpenuThesi. Bo3aMokHOCTD
nepeMenaTh OKHa HHCTPYMEHTOB B cpejie pa3paboTku Visual Studio nmo3Bossier
OpraHu30BaTh ee y100HbBIM i Bac oOpa3oM. Tenepsb naBaiiTe H3MEHUM pa3Mephl OKHA
Properties (CBoiicTBa), 4TOOBI YBHIETh OOJIBIIE CBOHCTB OOBEKTA.

4.

[MepenBuHBbTE yKa3aTesb MBIIIH K HIDKHEMY ITPaBOMY YTy okHa Properties

(CnoiicTBa), Tak, YTOOBI OH NPUHSUT (OPMY CTPEIIKHU JJIs1 U3MEHEHUS pa3Mepa.

Pa3zmeps! okoH Visual Studio MOXHO U3MEHUTB TEM K€ CLIOCOOOM, YTO U OKHA APYTHX
NPUIIOXKEHHH B orepaninoHHoii cucteme Microsoft Windows.

5.

BHU3 U BIIPABO.

Teneps okHO cTasio Oosnble.

YroOs! yBenuuuTh OKHO Properties (CBoiicTBa), MOTSHUTE HUXHUNA TPaBbIii yroj OKHA
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CeBoWcTBa

| Label2 System.Windows.Forms.Label LI
8
: -~
BackColor [] contral
BorderStyle Mone
Cursor Default
FlatStyle Standard
Font Microsoft Sans Serif; 8,25pl
ForeColor Il Purple
fnage  [EERGIEGECT
Imagealign MiddleCenter
Imagelndex |:| {oTcyTCTBYET)
ImaqgelList (HeT)
RightToLeft Mo
Text Ha 6ac-rurape!
Textalign TopLeft
UseMnemonic True
B nas
(DataBindings)
Tag L]I
Image
Mzobpamerne, KoTopoe ByaeT oToOpaXaTeCa Ha AGHHOM
INEMEHTE YNPaBNEHMA,
CBOMCTEA | © vHamrueckan cipaeka

OxHoO 60JBIIIETO pa3Mepa MO3BOJISIET pabOTaTh OBICTpPEE U JIETYe HAXOJUTh HYKHYIO
nHpopmaruto. Bel MokeTe cCBOOOIHO M3MEHSTH pa3Mephl OKHA, €CJIM HEOOXOAMMO YBUIETh
OO0JIBIIYIO YaCTh €T0 COJIEPKUMOTO.

3akpemienue macrpymenra B Visual Studio

Eciu HHCTPYMCHT B CPECAC pa3pa60TI<H MMPEACTABJICH IJIaBAIOIIUM OKHOM, BBl MOXKETC
BEPHYTE €TI0 B €0 NICPBOHAYAJIIBHOC 3aKPCIIJICHHOC ITOJOXKCHUEC, IBAXK/IbI IIICJIKHYB MBIIIBIO Ha

CTPOKE €I'o 3arojioBka. Kor):[a OKHO HaXxOJHUTCA B INIABAOIICM HE3aKPCIJICHHOM PEKUME, €TI0
MOKHO 3aKpPCIIUThL B HOBOM MCCTC.

3akpensienue okHa Properties (Coiicrsa)

1.  VYb6enutech, uto okHO Properties (CBoiicTBa) (MM IpYroil MHCTPYMEHT, KOTOPBI BbI

XOTHUTE MEPEBUHYTH) MPEJICTABIEHO B cpene pazpadboTku Visual Studio miaBaronmm oKHOM U
HE 3aKpEIUIeHO.

2.  Ileperamure okHo Properties (CBoiicTBa) 3a €ro CTPOKY 3aroJioBKa K BEpXHEMY,
HIKHEMY, IPAaBOMY WJIH JIEBOMY Kpalo Cpelibl pa3paboTKH, IIOKa IpaHUIla OKHA He "mpuiunHeT"

K Kparo OKHa CpCbL paSpa6OTKI/I.

3. UroOsI 3akpenuth okHO Properties (CBoiicTBa), OTIycTUTE KHONKY MBI, OKHO OyneT
HaXOJUTHCS B TOM MECTE, TJIe BbI €T0 OCTABHIIH.

45



MpuKpPHNACHHE OKHA OBOOTE
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Hawwire Knsssry CTRL, WTofel e A0MYCTHTS JDENIemta, YEam(Te 1l SrON000K KONSHIND OKNa, YToS6 COMASTE BENIINY.

YroObl MPeJOTBPATUTh 3aKPEIUICHNE NP NIEPETACKUBAHUM OKHA, HAKMUTE U yIepKUBaiTe
npu neperackuBanny kiapumry (Ctrl). Ecim BbI xoTuTe, 9T00BI TEpEeIBUTaeMoe OKHO OBLIO
COBMEIIIEHO C IPYTMM OKHOM B BUJI€ 3aKJIa/IKH, IEPETALIUTE ITO OKHO HEMOCPEICTBEHHO Ha
CTPOKY 3aroJioBKa Jpyroro okHa. Korja okHa cBS3aHBI IpYT € IPYroM IMOJA00HBIM 00pa3oMm, B
HIDKHEH 4acTH UX OOIIEero OKHa MOSIBUTCS CTPOKA C 3aKJIaJKaMH JUIsl KaXKA0TO U3 HUX, U BB
CMOXKETE TIEPEKITF0UaTHCSI MEXKTy STHUMH OKHAMH, BBIOMpas UX 110 3akiaakam. OKHa ¢
3aKJIaJIKaMH O3BOJISIOT 3(()EKTUBHO UCIOJIBb30BaTh MPOCTPAHCTBO OJTHOTO OKHA IS AIBYX U
0ozee 3amad. (Hanpumep, gacTo 0OBEAMHSIOT B BUJIE 3aKIaI0K okHa Solution Explorer
(O6o3peBatens pemienuii) u Class View (IIpeacraBnenue kiaccoB).)

CkpsbiTHe HHCTpyMeHTa B Visual Studio

B Visual Studio .NET umeercst MexaHU3M U151t OBICTPOTO CKPBITHS U OTOOPaKESHUsI
HHCTPYMEHTOB, KOTOPBIi Ha3bIBAETCS aBTOCKPHITHE. DYHKIINS aBTOCKPBITHS JTOCTYITHA TS
OOJNBIIMHCTBA OKOH HHCTPYMEHTOB. [IperMyIecTBO aBTOCKPBITHS [l OKOH 3aKITFOUACTCs B TOM,
YTO MPHU ATOM OHU OCBOOOXKIAIOT 3HAUUTEILHOE MECTO B paboueit obmactu Visual Studio,
OCTaBasICh MPU 3TOM JTOCTYITHBIMH.

YtoObI CKPBHITH OKHO MHCTPYMEHTa, HaxkMuTe KHONKY Auto Hide (ABTOCKpBITHE) B TPaBOi
YacTH 3arojIoBKa OKHA, YTO MPHUBEAET K CBOPAYMBAHUIO €0 B 3aKJIAJKy Ha Kparo Cpe.Ibl
pa3paboTKU. A 4TOOBI 3aKPENUTh OKHO, HAXKMHUTE KHOIKY aBTOCKPBITHS elle pa3. Te ke
JIEHCTBUSI MOYKHO BBIMIOJHUTH C TOMOIIEI0 KoMaHapl Auto Hide (ABTOCKpBITHE) M3 MEHIO
Window (OxHoO). 3ameTbTe, yTO (GYHKIMS U KHOIKA aBTOCKPBITHS JOCTYITHBI TOJIBKO ISt
3aKpeIUIEHHBIX OKOH. Bel He yBHauTe KoMaH 161 AUt0 Hide (ABTOCKPBITHE) HITH 3TOW KHOIKH
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JUTSl aKTUBHOT'O OKHA, TUTABAIOIIETO MTOBEPX CPebl pa3pabOoTKH.
Hcnoab3oBanne GyHKIUU aBTOCKPLITHS

1.  Haiinure B cpeae pazpadotku Toolbox (O6aacTh 371eMEHTOB) (€€ OKHO OOBIYHO
OTKpbITO B jieBoii 9actu Kouctpykropa Windows Forms). B o61actu 31eMeHTOB HaXOAsITCS
AJIEMEHTHI YIPaBJICHHUS, KOTOPbIE MOYKHO UCIIOJIb30BaTh JIJISl CO3aHMUsI IIPUIIOKEHUH .

2. Haiigute knonky Auto Hide (ABTOCKpBITHE) Ha 3aronoBke okHa Toolbox
(O6nactb anemenToB). Kannenspckas KHOIIKAa Ha HEW HapHCOBaHA B BEPTUKAJILHOM, WU
IPUKOJIOTOM, ITOJIOKEHUH, YTO O3HAYALT, YTO 00JIACTH AJIEMEHTOB "MpUKoIoTa" B
OTKPBITOM IMOJIOKCHHUU U aBTOCKPLITUC OTKJIFOYUCHO.

3.  Haxmure KHOIIKY aBTOCKPBITHS B CTPOKE 3ar0JIOBKA U YIEPKUBANTE yKa3aTelb
MBILIN B OKHE 00J71aCTH 3JIeMEHTOB. KHOMKA aBTOCKPBITHS TeTIEPh BBITIISANUT KaK
KaHIIEJSIPCKasi KHOIIKA, KOTOPasi CMOTPHT BJIEBO. DTO TOBOPUT O TOM, YTO 00IaCTh
AJIEMEHTOB OO0JIbIIE HE "TIPUKOIIOTA" B OTKPBITOM IIOJIOKEHUH U OyneT paboTarthb
aBTOCKpBITHE. Ha 11eBoii cTOpoHE cpeibl pa3paOboTKH MOSIBUIIACH 3aKJIA/IKA C HA/ITUCHIO
Toolbox (O6nacts anemenToB). Taxxke oOparute BHUMaHue, 4To Koncrpykrop Windows
Forms casunyncst BiaeBo. OHAKO €CITU yKa3aTelb MBIIIN BCE Ile HaXOIUTCS B paMKax
OKHa 00JIaCTH 3JIEMEHTOB, B CaMOI 00JIaCTH JIEMEHTOB HUUETO HE N3MEHHTCS.
Pazpabotuuku Visual Studio pemmnu, 4yto OyneT jgydiie, €ClIu OKHO ¢ BKIIOUEHHBIM
aBTOCKPBITHEM He OyJIeT uc4es3arsb A0 TeX Mop, T0Ka NOJIb30BaTENb HE TIEPEIBUHET
yKa3arellb MBIIIH B IPYTYIO 00J1aCTh Cpeibl pa3pabOTKH.

4.  TlepenBunbte MbIb 13 okHa Toolbox (O6macts amemeHToB). Kak TOIBKO BBI 3TO
cnenaere, Toolbox (O0macTh AIEMEHTOB). CKPOETCS 3a MPEACIIbl SKpaHa U OCTAHETCS TOJIBKO
MasieHbKas 3akiajaka. (Hazx 3akiaakoi o61acTy 311eMEHTOB TaKkKe BUAHA 3aKjajka Server
Explorer (OG03peBaTens cepBepoB) - yKa3aHHUE Ha TO, YTO aBTOCKPHITHE BKIFOUEHO €IIIe /IS
OJTHOT'O OKHA MHCTpYMeHTa. B 3aBucuMoctu ot Hactpoek Visual Studio, MOTyT ObITh BUJIHBI U
JpYyTHUE 3aKJIAIKHU ISl OKOH CPebl pa3paboTKH, Il KOTOPHIX BKIFOUYEHO aBTOCKPBITHE. )

5. Tlonmepxxure ykazaTtenb MbIu Haj 3akiaakoi Toolbox (O6nacts anemenToB). (IIpu
KEJIAHUW MOYKHO IIEIKHYTh Ha 3TOW 3aKJIaJIKe.)

Ee okHO HEMEIICHHO BBIABUHETCS 06paTHO B IIpCACJIbl BUIUMOCTHU, 1 BBl CMOKETC
HCIIOJIB30BATh 3JICMCHTBI YIIPABJICHUA AJId CO3OaHHA HHTep(l)efICa T10JIB30BaTCIIA.

6. IlepenBuHBTE yKa3aTeJb MBIIIN 32 MIPEICbl 00JaCTH PJIEMEHTOB, 1 HHCTPYMEHT
CHOBA UCUYE3HET.

7. Hakonen, cHOBa packpoiiTe 00JacTb 3JIEMEHTOB, a 3aTEM HaXXMUTE KHOIIKY
aBTOCKPBITHS B CTPOKE ee 3aroyioBka. O0IacTh 3IEMEHTOB BEPHETCS] B 3HAKOMOE
3aKpeIUIEHHOE MOJIOKEHHUE, U BBl CMOXKETE HCIIONIBb30BaTh €€ MOCTOSHHO.
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Jleknus 6

CTpykTyphl JaHHBIX. CTeK. Ouepeapn. /lek

Koumetinepnvie xnaccol. Cmanoapmuas oudruomexa wabaonos STL. Ilocredosamenvhvie u
accoyuamuguvle  Konmelinepvl.  Hmepamopwi.  [locnedoeamenvrvie  KOHMeEUHEPbl:  6EKMOpPbL,
08YCMOPOHHUE 0Yepedu, CRUCKU, 0Yepeol, CeKu, ouepeou ¢ npuopumemamu. Ilpumepst 3adau.

O611ee npeacTaBJIeHHE

Ilepen HamucaHweM MPOTpPaMMBI  BaXKHO  MPABWIBHO  BBIOPATh  CTPYKTYpY  JaHHBIX,
obOecnieunBaromyro 3pdexTuBHOE pemeHue 3amadd. OJHUM M TE KE JaHHBIC MOXXHO COXPaHWUTh B
CTPYKTypaX, TPeOYIOIIHMX pa3InyHOro o0beMa MaMsTH, a AITOPUTMBI PabOTBI ¢ KaKIOH CTPYKTypon
MOTYT MMETh pazinyHyio 3¢ dekTuBHOCTh. Ecnm BhIOpaHa Hauboliee MOIXOASIIAs CTPYKTypa W Bbl B
COBEpILEHCTBE BIaJeceTe METoJaMH paboThl ¢ Hel, TO pa3paboTKa alropuTMa YXKe HE BBI3OBET
3aTpyJHEHHI, a caM aJrOpUTM pelIeHUs OyJaeT ONTHMAJCH U MO O0beMy 3aHUMAcMOM MaMSTH, W MO
BpeMeHH paboTel anroputMa. CTPYKTYpbl JaHHBIX ONpEAesieT 0Obekmsl, OpraHU30BaHHBIC
OTpeJICICHHBIM 00pa3oM | onepayuu, KOTOPble MOXKHO BBITIOJHATH HaJ 00bekTaMu. JIOCTyN K 00beKTaM
U BCE OIEpallMy ¢ HUMH OCYILECTBISIFOTCS TOJIBKO 4Yepe3 uHTepdeiic. MIHTepdeiic oTaenseT peanu3auio
CTPYKTYPBI IaHHBIX OT KIHEHTA, U SBJIACTCS «HEMPO3padyHbIMy T KiueHTa. CTPYKTypa JaHHBIX MOXKET
OBITH TIpeICTaBIICHA KaK HEKUI «UEPHBIH SIIUK» ¢ HHTepdercamu.

KonreiinepHble  kiacchl  MpeJHAa3HAYCHBl Ui XpaHEHHs  JaHHBIX, OpPraHW30BaHHBIX
onpeNeNieHHBIM  00pa3oM. J[JIsl KaXJO0ro THIA KOHTEHHEpa OMpeieieHbl METOABl paboThl C ero
JJIeMEHTaMH, He 3aBUCAIINE OT KOHKPETHOTO THIA TAaHHBIX, KOTOPbIe XpaHsTCs B KoHTelHepe. [loaTomy
OIMH M TOT K€ BWJ KOHTEWHepa MOXHO HCIIOJb30BaTh ISl XPAaHEHUsS JAHHBIX Pa3NAYHBIX THIIOB.
B03MOXXHOCTh pabOThI ¢ KOHTEHHEPHBIMH KJIACCAMH PealTi30BaHa C MOMOIILIO CTAHAAPTHON OHOIHOTEKH
nra6sionoB (STL Standard Template Library), B KoTOpyI0 BXOAST KOHTEHHEPHBIE KIIACChl, ATOPUTMBI U
uteparopsl. Mcnons3zoBanue STL mo3BONSET MOBBICUTL HAJCKHOCTh MPOrPAMM M YMEHBIIUTH CPOKH UX
peanu3almy.

KonreiiHeppl MOXXHO pa3fenuTh Ha JBa THIA: HOCIE008AMENbHble W ACCOYUAMUBHbIE.
Iocnedosamenvhvle KonmeliHepbl OOECTICUUBAIOT XPAHEHHUE KOHEYHOTO KOJIMYECTBA OJHOTHITHBIX
JJIEMEHTOB B BHJIE HEMPEPBIBHOW MOCIeoBaTenbHOCTH. K mocnenoBareibHbIM KOHTEHHEpaM OTHOCSITCS:
BekTopsl (Vector), meycropounue ouepenu (deque), crimcku (list), a Taxke Tak Ha3bIBaeMBIE aJaNTEPHI
(BapuaHThI KOHTEWHEPOB): cTeku (Stack), ouepenu (qUeU) u ouepean ¢ mpuoputetamu (Priority_queue).
Kaxxapiii BuJI KOHTEHHEepa o0ecreyrBaeT CBOM HaOOp JEHCTBUI Haj JaHHBIMH W BBIOOP TOTO WJIM UHOTO
KOHTEHHepa 3aBUCHUT OT TOr0, YTO MMEHHO TpeOyeTcs JieNaTh ¢ JAHHBIMU B IMPOrpaMMe. ACCOIMATHBHBIC
KOHTEHHEphl 00eCeunBaOT OBICTPBINA TOCTYI K JaHHBIM MO KI04y. Takue KOHTEHHephl MOCTPOCHBI Ha
OCHOBE COaJaHCHPOBAHHBIX JepeBbeB. K accolMaTHBHBIM KOHTEHHEpaM OTHOCATCS: ciioBapu (Map),
cioBapu ¢ ayonmkaramu (multiset), MHOXeCTBa (set), MHOXecTBa ¢ ayonukatamu (multiset) 1 OUTOBBIC
mHOoxecTBa (bitset).

Kaxpast cTpykTypa TpeaocTaBisieT alrOpPHTMEI, pa0OTaroliue C JaHHBIMA C TOW WM HHOU
CIOXKHOCTHIO. CJI0KHOCTH TIOHUMAETCS KaK KOJMYECTBO SJIEMEHTAPHBIX ONepaluii, BBITOIHAEMBIX
BBIYUCIUTEIBHON MAIIMHOW JIJIsl PEIICHUs 33J]adud B 3aBUCHMOCTH OT pa3Mepa 3ajgaud. Pazmep 3amadm
oTpeJieNisieTCss BXOJHBIMU JIAaHHBIMH. Tak, Hampumep, JUIs TPOCTEHINeH OIepanu CIOXKEHHS JBYX
HATYpaJIbHBIX YUCEN, Pa3MEpPOM 3aJ]aud MOXHO CUMTATh MaKCHMAalbHYIO JUIMHY B OWTaX OIHOTO W3
ciaraeMbix. JIIsl OIIEHKH CJIO)KHOCTH aJTOPUTMOB TPUMEHSETCS BEPXHsIS OILEHKA CII0XKHOCTH,
BhIpaxkaemast B O —CHMBOJIHKE. AJITOPUTM HMEET CIOKHOCTH O(n), ecu BpeMst ero padoThl (KOIHYECTBO
3JIEMEHTapHBIX ONepalyii) ecTh BeMWYMHa <=CN (MeHbIIasg WM paBHas cnh), IJle C — HEKOTopas
nocrosinHast. Hanpumep, mouck 31eMeHTOB B OJTHOMEPHOM MacCHBE UMEET CIIOKHOCTh O(n) — TUHEHHYIO
CNOXKHOCTh. «Ily3BIppKOBasi COPTUPOBKA» MaccuBa HMeeT cioxHocTh O(N"2) — KBaapaTHUHYIO
cinokHOCTh. O(1) — CIOXHOCTB, TIPEACTABIAIONIasE COOOW KOHCTAaHTy. UeM MEHbIE CIOKHOCTh, TEM
ObIcTpee paboTaeT aNrOpUTM.



JABycTOpoHHSASI o4epeab (I€K) — MOCIeA0BaTEIbHbIA KOHTEHED, MOAMEPKUBAIOITUN TOCTYN K
MPOU3BOJIBHBIM 3JIEMEHTaM M O0ECIICYMBACT BCTaBKY W yAajeHHE W3 OOOMX KOHIIOB O4Yepenu 3a
noctosiHHOe BpeMsa. Omepanyy ¢ 3JeMEHTaMH BHYTPU OYepely 3aHHMAIOT BpeMs, MPOMOPIHOHAIBEHOE
KOJMYECTBY MEPEMEIIAEMBIX 3IE€MEHTOB. J[OCTYI K 3JIeMEHTaM O4YepeId OCYLIECTBIISIETCS 32 TIOCTOSIHHOE
BpeMs (OHO HECKOJIBKO OOJIbINe, UeM JIJIS BEKTOPA).

Cnmcok — 1mocie0BaTeNbHbIN KOHTEHHep, 00€CTIeYNBAIOIIII BCTABKY U y/IAICHHAE DIIEMEHTOB 32
MOCTOSIHHOE Bpemsi. He mpenocTaBiseT MPOM3BOJBHBIM OCTYN K CBOMM »ieMeHTaMm. Omnepanuu c
AJIEMEHTaM¥ BHYTPH CTIACKa (BCTaBKa dJIEMEHTA, YAAJleHHE SIEeMEHTa) 3aHUMAIOT IIOCTOSHHOE BPEMSI.

Crek — mocieIoBaTenbHbIA KOHTEHHED, 00CCIICUMBAIOIINY BCTABKY JICMEHTA B BEPIIMHY CTEKa
U yJaJeHUE 3JIEMEHTA U3 BEPIIMHBI CTEKA.

Ouepenb — NOCIEAOBATEILHBIN KOHTEHHED, 00SCIICYMBAIONTHI TOOABICHIE YJIECMEHTOB B KOHEI]
ouYepeln ¥ M3BIICUCHHE DIIEMEHTOB C HaYaa Ouepeu.

QOuepens ¢ MPUOPUTETOM — CTPYKTYpa, peaiM30BaHHAs TPU MOMOINH OdYepenrd Ha OCHOBE
KOHTEWHEepa, JOMYCKAMIIEr0 IPOU3BOJBHBIA JOCTYNl K JJ€MEHTaM (HampuMep, BEKTOpa WIH
JIBYyCTOpOHHEH ouepenu). [lepBrIM mapameTpoM MpH ONMKACAHUH OYEpEenr C MPHUOPUTETAMH SIBIISIETCS THIT
KITF0Ya, BTOPBIM MOCIIETOBATENbHBIA KOHTEHHEP, TPETHUM — (DYHKIIHS OTIpeAeTICHHs TPHOPHUTETA.

STL ompenenseTcs B CIEAYIONIMX 3aroj0BOYHEIX (aiimax: algorithm, deque, functional, iterator,
list, map, memory, numeric, queue, set, stack, utility, vector.

HTepaTopsnl

Utepatop sBIsSETCS aHAJIOTOM YKa3aTels Ha O3JIEMEHT W HCHOJb3yeTcs A IpOoCcMOTpa
KOHTEHiHepa B TpsAMOM W 0OpaTHOM HampaslieHHH. MTepaTtop ccbulaeTcs Ha DIEMEHT W Pealn3yeT
OIlepaluIo Nepexoia K clenyooueMy eMeHTy. KoncTaHTHbIe oniepaTopsl UCHOIb3YIOTCS B TOM CIIydae,
KOTJa 3HAU€HHs COOTBETCTBYIOLIMX 3JIEMEHTOB KOHTEHHEpa He HM3MEHsTCS. B Tabmuue npuBeaeHs!
BapHaHThl UTEPATOPOB U METOJIBI JOCTYIA K 3JIEMEHTOB MPHU TIOMOIIU UTEPATOPOB.

ITone IMosicuenne
iterator Hrepatop
const_iterator KoHcranTHBI uTepaTop
reverse_iterator OOpatHBbIi HTEPATOP
const_reverse_iterator KoncTanTHBII 00paTHBII HTEPATOP
MeTtoasbl focTyna
iterator begin() Yka3bIBaeT Ha MEPBBIN AIEMEHT
const_iterator begin()
iterator end() VYka3piBaeT Ha  9JEMEHT, CICAyIIIUi  3a
const_iterator end() MOCTIE THUM
reverse iterator rbegin() Vka3blBaeT Ha TEPBBIA DIEMEHT B 00paTHOM
const_reverse_iterator rbegin() [IOCJIEI0BATENEHOCTH
reverse_iterator rend() VYka3piBaeT Ha  9JEMEHT, CIeAyIIIUuid  3a
const_reverse_iterator rend() MOCJIEIHUM B OOpaTHOM MMOCIIE0BATEIbHOCTH

B xaxmoMm KOHTeHHEpe STH THUIIBI U METOIBI OMPEICISIIOTCS CIIOCOOO0M, 3aBUCAIIUM OT HX
peanuzanuu. [y UTEpaToOpoB peain30BaHbl onepanuu ++, -- mociae KOTOPbIX UTEpaTop yKa3bIBaeT Ha
CIeNyIOMNN, TPEOBIIYIINi 53IeMEHT B KOHTeHepe B mopsake ob6xoma. JlocTym K 3JIEMEHTY
OCYILIECTBIISIETCS IPH ITOMOILM OIEPaLly pa3aipecanuu *.

Oﬁmne MeETOoAbl U AJITOPUTMBI AJIA NTOC/IeJ0BATE/IbHbIX KOHTCﬁHCpOB

st paboTsI ¢ mociae0oBaTeIbHBIMI KOHTEHHEPaMH UCIIONbB3YETCs A OOIIUX Ul HUX METOOB,
MpeTHA3HAYECHHBIX ISl TTONyYeHHs CBEJCHHS O pa3Mepe KOHTEHHepa WM BBITIOJHEHHS TeX WM MHBIX
orepanuii ¢ KOHTEHHEPOM.

MeToabl MoJIyYeHNs CBeJIeHUil 0 pa3Mepe KOHTellHepa

size() IMTonyuenue cBefieHuit 0 pa3Mepe KOHTEHepa (THUCIIO JIEMEHTOB)
max_size() MaxkcuManbHBIH pa3Mep KOHTelHepa
empty() Jlornyeckast GyHKIUS, TOKA3bIBAIOIIAS — ITyCT JIX KOHTEHHEP

Metoabl padoThI ¢ 3JIeMeHTAMH KOHTeliHepa

push_front | Beraska B Havasio jieka




pop_front Vaanenve u3 Havana aeka

push_back Bcraska B KOHeI feka

pop_back VY naneHue U3 KOHLA JIeKa

push BcTaBUTh 3JIEMEHT B BEPIIMHY CTEKA HITH OYESPEIH

pop Y 1anuTh 3JE€MEHT U3 BEPIIUHbI CTEKa HIIH O4YepeaIn

top [TocMOTpETh SIIEMEHT B BEPIINHE CTEKA HIIH OUSPEIH

insert BcraBka 37eMeHTa BO MHOXKECTBO HITH CJIOBaph

erase VYianeHue 3eMEHTa U3 MHOXKECTBAa WM CJIOBaps. YJaJeHHE >JICMEHTOB B
JIMana3oHe UTepPaTopoB

at[] [Ipou3BONBHBIN AOCTYH K 3JIEMEHTY B BEKTOPE WU IBYCTOPOHHEN ouepenu

AJropumsl
clear() OunriaeT KOHTeHHep (I BCEX KOHTEHHEPOB)

count (itd, it2, value)

CunTaeT KOJNMYECTBO BXOXAEHHMH odimemeHTta Vvalue B ykasaHHOE
MHOJKECTBO, 337]aBaeéMO€ IByMsI UTEPaTOPaMH.

find (itl, it2, value)

HaxomuT wutepatop, COOTBETCTBYIONIHH 3ieMEHTY, paBHOMy Value.
Bosspairaer urepatop Ha neMeHT win end() eciu sIeMeHT He HaleH

min_element(itl, it2)
max_element(itl, it2)

Haxonut uTEpaTop, COOTBETCTBYIOIINI MUHHMAIBHOMY
(MakcUMabHOMY) IIEMEHTY

binary_search(itl, it2, value)

Bo3sBparaer true, ecim seMeHT HaliIeH B yKa3aHHOM MHO)kecTBe U false
€CJIM TAKOT'0 3JIEMEHTA HEeT

lower_bound(itl, it2, value)
upper_bound(itd, it2, value)

Bosppammaer  uTepaTrop, COOTBETCTBYIOIIHHA  TEPBOMY/TIOCIETHEMY
3IIEMEHTY B MHOecTBe [itl, it2), mepen KOTOPHIM MOKHO BCTABHTH
aneMeHT Value, coxpaHsisi OTCOPTUPOBAHHOCTh MHOYKECTBA.

sort(it, it2)
stable_sort(itl, it2)

CopTupyeT 3JeMeHThI
CopTHpYET JIEMEHTHI, COXPAHSST OTHOCUTEIBHBIA TOPSIOK JJIECMEHTOB

replace(itl,
it2,valuel,value2)

3amensier Bce BXxokAeHus valuel ma value2 B ykasaHHOM MHOYECTBE,
3ajJ1aBacMbIM HTepaTopami itl, it2

reverse(itl, it2)

MeHnsieT nopsiioK Ha OPOTHUBOIIOI0KHBIN

merge(itll, itl2, it21,it22,
out_it)

CriuBaeT qBa OTCOPTHPOBAHHBIX MHOXKECTBA, 3aJIaBACMbIX HTEPATOPAMHU
NEpPBOro U BTOPOro MHOKECTBA, KOIMMUPY 3JICMCHTBI B HOBOC MHOKECTBO.
Bosppariaer utepatop end() HOBOro MHOKECTBa

a[3]={2,3,4}; b[3]={3.,4,5}; *c; merge(a,a+3,b,b+3,c);

Monyuum ¢c={2,3,3,4,4,5}

unique(itll, it12)

Cxxumaer OTCOPTUPOBAHHOC MHOXKECTBO, YAAJIAd OAUHAKOBBIC 3JICMCHTBI

random_shuffle(itll, it12)

CHy‘IaﬁHLIM 06p330M NEepEMCIINBACT 3JIECMCHTBI MHOKCCTBA

next_permutation(it1l, it12)
prev_permutation(itll, it12)

lenepupyer  cienyromnyro  (IPeABLAYIIYIO)  JIEKCUKOTrpaduuecKyro
MOCJIeIOBATEILHOCTh MHOXKECTBA. Bo3BpainaeT true, ecinu Takas Hanuiach
u false B mpoTuBHOM cityyae.

s TOHMMAaHMsI JIOTMKM IIOCTPOCHMSI TOM WIM HMHOW CTPYKTYPBI IIOJIE3HBIM YIPA)KHEHHEM

SABIIACTCA CaMOCTOATCIIbHAA pe€ain3allui CTPYKTYpP, HAIPUMEP CTEKA IPH MMOMOIIU MacCHUBa.

Peasn3anus CTPYKTYypbl CTEK P MOMOLIM CTATUYECKOT0 MacCUBa

CTexk MOXXHO TpPEACTaBUTH ce0e KaK CTONKY JHCKOB
(cM. pUCYHOK), Ha KOTOPYIO CBEPXY MOXXHO KJIAcTh JTUCKH, U
OpaTh MX MOXKHO TOXE TOJNBKO CBEPXY.

Crex  (stack)

HOJICP)KUBAIOLICH J[BE oOmNepanuu: J00aBICHHE JIIEMEHTa B
BepiinHy crteka push (value) u ynanenume siemMeHTa WH3
BepmmHbl cteka pop (value). Jucumruimna paboThl cTeka
obo3znavaercsi LIFO, mocnennum mpuimen — mepBbIM yIien
(Last In First Out). CTexk MOXHO peajqH30BaTh MPH ITOMOIIH

MaccCuBa.

SABJISICTCA

CTPYKTYpOM  JIaHHBIX,




#include<iostream>

#include<new.h>

using namespace std;

const int MAX SIZE=10; //KommuecTBO 3JIeMeHTOB B Maccuse (CrTexe)

struct my stack //OnuceBaeM CTPYKTypPy CTEK
{
int data[MAX_SIZE];//MaCCMB C KOJIMYECTBOM 3JIeMEeHTOB MAX SIZE
int last; //YkazsaTesb Ha BEPUMHY CTeKa
}i
void push (my stack &s, int x) //lpouenypa mobaBJeHUS 3JEeMeHTa
{
if (s.last==MAX SIZE){ //CooOumeHMe O NEpPENOJIHEHUM CTeKa
cout<<"Stack Overflow";
return; }
s.datal[s.last++]=x;
}
int pop(my stacké&s) //lomydeHue sJeMeHTa C BEPUMHE CTEKA
{

return s.data[--s.last];//Bo3BpalaeM 3JIEMEHT C BEpPUMHE CTEKa

int main ()

{
my stack a;
a.last=0;
push (a, 3) ;
push (a, 6) ;
push (a, 2) ;
cout<<po
cout<<po
cout<<pop
return 0;

(a)<<" "; //lporpamMMma BHBeOeT 2
(a)<<" ";//llporpaMma BHBEIET 6
(a)<<" ";//llporpamMma BHIBeIeT 3

P <
P <

Kax MbI BHMM, 3aTIOJHsIS CTEK METOJI0M PUSh , MbI TOMEIaeM KaxIblii HOBBIH 3JIEMEHT B KOHEI[
maccuBa (BepuHy creka). YkazareleM Ha BepIIMHY cTeKa CIyuT nose last B ctpykType creka.
CHuMasi pJIeMEeHT C BEpIIMHBI CTeKa METOJIOM POP B Hallled peajn3alliy, Mbl BO3BpalllaeM 3HAa4YCHHE
JJIEMEHTA, a 3aTeM yJallsieM 3TOT JIeMeHT (YMeHbIIas yka3arenb last Ha enuHuIy). CII0)KHOCTD KaXI0H
onucanHoi onepauun O(1). Takum 00pazom, oOparasch K BEPIIMHE CTEKa IOCIIE €ro 3all0JHEHUS, MBI
pa3BopauuBaeM I0CJIEA0BATEIbHOCTD MIEMEHTOB. CmeK MOJHCHO NPUMEHAMb O pa36opoma
nocnedosamenvrnocmu dnemenmos. [IpuBeieHHy10 TpOrpaMMy JIOTHYHO JONOJIHUTH IPOBEPKOH CTeKa Ha
HaJIM4Me B HEM 2JIeMeHTOB — MeToioM empty(). @yHkius empty() BepHET true, ecim cTek myct u false B
MPOTHUBHOM CITydae
bool empty (my stack &s)

{

return (s.last==0) ;

MeTO,Z[ size() MO3BOJIACT OIPCACIIUTDL KOJIUYCCTBO 3JIECMCHTOB B CTCKE.
int size (my stack &s)

{

return (s.last);

Meron top() mo3BossieT 0OpaIIaThCsi K BEPIIMHE CTEKa — BO3BPAIIATh JICMEHT, HAXOSIIHIACS B
BEPIIMHE CTEKa, HO IIPH 3TOM He yIalATh ero (B orauure ot Metomaa Pop()).



int top (my stacké&s)

{
int i=s.last-1;
return s.datali];

[Tome3HbIM yrIpa)kHEHHEM MOXKET OBITh TaK)Ke peau3alis aJrOPUTMOB PAaOOTHI CO CTEKOM,
Hanpumep, count win find (mepeueHpr aaropuTMOB pabOTHl ¢ KOHTCHHEpPaMH MPHUBEICHBI B TaOJIHIIEC B
HayaJie JeKIUn).

3ajayu, peuiaeMblie IPU NOMOLIY CTEKa

1. 'paMMaTHKa NPAaBWILHOI CKOOOYHOM MOC/I€10BATEIHHOCTH.

IIpaBunbHas ckOOOYHAs OCIEN0BATEIIEHOCTD — TOCIIE0BATEIIEHOCTD, COCTOSIIAS U3 CUMBOJIOB —
«CKOOOK», B KOTOPOH Ka)KIOH OTPBIBAIOIIEHCS CKOOKE COOTBETCTBYET 3aKPBIBAIOINASCS CKOOKA TAaKOro
K€ THMa, 4YTO W OTKpbIBamomasca ckoOka. Hampumep, mnpaBuinbHBIMH OyIyT —CIEIyIOLIUE
nocnenoatenbroct: [([D(((IIMDNIKOY. OWONDI]- He Oymyt siBasTbes MpaBUIIbHBIME CKOOOYHBIC
MOCJIeJOBAaTENFHOCTH [[)) (HECOOTBETCTBHE THIIA 3aKPBIBAIOIIMXCSI CKOOOK THIY OTKDPBIBAIOIIMXCS), }{
(3aKkpbIBaromasi cCkoOKa CTOMT paHbIlle OTKpbIBatomieics), [[{{}}] (He kaxxaoil oTKpbIBaromIeiics ckoOke
COOTBETCTBYET 3aKPBIBAIOILIASCS]).

Pemienne 3amaun aas CKOOOYHOM IOCIEAOBATEIbLHOCTH, COCTOSIICH M3 OJHOIO THIA CKOOOK,
3aKIIfo4aeTcs B BBIUMCICHMM OajlaHca CKOOOYHOH mocnenoBaTenbHOCTH. Kaxmoil oTkpbIBaromieiics
CKOOKE CTaBHM B COOTBETCTBHE YHUCIIO +1, Kak[I0i 3aKpbIBatomieiics ckooke gucio — 1. Cantaem Oananc
nocienoBatenbHocTH balans, neurasce cneBa HampaBo. Ecnu Gamanc B mporecce IMmojcyera CTaHET
paBHBIM OTpHULIATENbHOMY uHciy - balans<0, To 3To 03HayaeT, YTO He IS BCEX 3aKPBIBAIOIIMXCS CKOOOK
B IIOCJIEIOBATEIbHOCTH UMEHCh OTKPBIBAIOLIMECS U MTOCIIEI0BATEIILHOCT He sIBiIsAeTCs npaBmiibHOH. 1o
JOCTH)KEHHH KOHIIA CTPOKHM OallaHC [ODKeH ObITh paBHBIM Hymo — balans=0. B stom ciydae
MI0CJIEI0BATENBFHOCTD [IPABUIIbHAS, HHAUE — HEIIPABUIIbHASL.

Pemrenue 3amaun st CKOOOYHOM MOCTIEIOBATENIFHOCTH, COCTOAIICH U3 CKOOOK pa3InYHOTO TUIIA,
y10OHO BBINOJIHWUTH IIPHU MOMOIIM CTPYKTYpHI cTeK. IIpu nBMKeHUM ciieBa HalpaBO IO CTPOKE B CTEK
3aHOCATCSl OTKpbIBaromuecs ckoOku. Ilpm moOaBieHMHM B CTEK 3aKphIBAIOLICHCS CKOOKM HpOBEpsieM
HaJIM4Me B BEPIIMHE CTEKa OTKPHIBAIOLICHCS CKOOKH Takoro ke Tuma. Eciu TakoBas ckoOka B BepIInHE
CTeKa €CTh, TO Oo4epenHasi CKOOKa He 100aBiseTcs, a UMEIoLIascsa B BeplinHe yzaaisercs. Paccmorpum
npuMep sl paBriIbHOM ckobouHoit nocnenosatensrocTH [([1)(([1))]-

TTocneoBaTenbHOCTh | [ ( [ 1] ) ( ( [ ] ) ) ]

Cocrosnue cTeka [ JIC PO IC |0 JIC JICC] I [CC]IC [T

B xonme paboTel mporpaMMbl CTEK OKa3bIBae€TCS MyCTBIM — B JTOM cllydae CKOOOuHas
HOCJIeI0BAaTENIbHOCTD MpaBIiIbHAs. Kak BHIMM, 3a7ada IMPOBEPKH CKOOOYHOM MOCIIE0BATEILHOCTH Ha
HPaBUIIBHOCTh, MMEET JIHHEHHYI0 ciaokHocTe O(n). IlpuBeneM mpumMep MporpaMmbl, ONPEACNSIONCH
SIBJISIETCS JIN MPABUIIBHOM CKOOOYHAs [TOCIIEA0BATENBHOCTb.



IIporpamMma ucnosp3yer crek STL.

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

{

string s;

stack<char> b;

cin>>s;

for (auto c=s.begin(); c!=s.end();c++)

{

if (*c=="'")"'&&b.top()=="("|| *c==']'&&b.top()=="["]|
*c=='}"&sb.top ()=="'{")
b.pop () ;
else if (*c==')"'||*c=="]"||*c=="1}")

{
cout<<"NO";
return 0;

else
b.push (*c) ;
}
b.empty () 2cout<<"YES" :cout<<"NO";
return 0;

2. BeruuciieHust apu()MeTH4ECKUX BbIPAKEHH.

ApudmeTrrueckoe BBIpaKEHHE COCTOUT U3 YHCel, 3HAKOB apU(PMETHIECKUX JICHCTBUI U CKOOOK.
Hanpumep, paccmotpum apudmernueckoe BoipaxkeHue (7+6)/(26-13). Ero MoxHO 3ammcaTh W APyTruX
dopmax. IIpeghuxcrnaa ghopma 3anucu apuMETHUECKOTO BBIPAKECHUS TPEICTABISET BBIPAKEHHE TaKHM
o0pa3oM, 4TO 3HAaKM apu(PMETHYECKHX OIepanuil NPEeANIecTBYIOT OlepaHaaM, HajJ KOTOPBIMH JTH
OIIepAIMH BBITOIHSIOTCS. A nocmeurchas ghopma 3anucu (obpamuas norbekas Homayus,) NPEICTaBISIET
BBIp@)KEHHE TAKUM 00pa3oM, YTO 3HAKH apU(PMETHIECKUX OIEpaLfii YKa3bIBAIOTCS ITOCIIE ONIEPAHIOB.

ApudmeTrryeckoe BhIpaKEHHE (7+6)/(26-13)
[IpedurcHas Gpopma 3anvcu +76—-26 13|
[ocrdurcuas hopma 3anmucu 6+ 2613 -| /

Aneopumm 6bluucieHUst 3HAUEHUSL APUPDMEMUUECKO20 BbIPANCEHUS, 3ANUCAHHO20 8 NOCMPUKCHOU
¢opme, IMeeT JTUHEHHYIO CIOKHOCTE — O(n). AINTOPUTM HUCTONB3yeT cTeK. lIpu 4YTeHnu BeIpakeHUs
CJIeBa HANpaBO B BEPIIMHY CTEKA IMOMEIIAIOTCS onepaHabl. Kak TOJIBKO MPU YTEHUWH BCTPEUACTCS 3HAK
apuMeTHYecKor Orepannu, U3 CTeKa W3BIEKAIOTCS JIBa MOCICTHUX OIEpaHIa, K HUM HPUMEHSIETCS
TEKyIllas Omepalusi, ¥ pe3ybTaT 3alKChIBAacTCS OOpaTHO B BepIIMHY cTeka. 1o 3aBepiieHHH paboThI
aITOPUTMa B CTEKE OKa3bIBAETCS OJMH AJIEMEHT — 3HAYCHUE apUPMETHUECKOTO BBIPAXKECHISI.

Paccmompum aneopumm sviuucienus apu@dmemuiecko2o 8bipadiceHust, UCHOIbIYIOWUL 8 HEBHOM
sude 0Opamuyro noabcKylo Homayuro. 3aBoauM aBa creka. OIWH — IS 9HCEN, BTOPOH IJI 3HAKOB
apudmeTnyecKux omnepanuii U CcKoOOok. UwraeM BBIpaKEHHE ClieBa HAaIlpaBO, W, BCTPETUB YHCIIO,
MOMEIIaeM €ro B MEpBbIi cTeK. Eciau Tekyluid CHMMBOJ — 3aKphIBAIOLIAsCS CKOOKA, TO BBIMOJHSICM
BBIUMCJICHUS JI0 TeX IOp, [OKa HE BCTPETUM IMapHYIO € OTKpBIBAIOIIYIOCS CKOOKy. Eciu Tekyruii
CHUMBOJI — 3HAaK apu(METHUECKOMN ONepalui U Ha BEPIIUHE CTEKA ONEPAIK C TAKUM K€ WIH OOJBIINM
MIPUOPUTETOM, TO BBIMIOJIHIEM BCEe HEOOXOUMbIE [T Hee JIeHCTBHS. 110 3aBepIleHUH ajropuTMa B CTEKE
oTeparii MOTYT OCTAThCs €le He BBIMOJIHEHHBIC OMNEpPallii, UX HaJ0 BBIIOJHUTH, KaK OBLIO OMHCAaHO
Bbillle. PaccMOTprM HEKOTOpbIE WIEH I HANMCAHUS [POrPaMMbl, BBIYHC/ISIONICH 3HAUYCHHUE
apu(PMETUYECKOr0 BBIPAKCHUS IPH YCIOBHH, YTO apu(METHUECKOEC BBIPAKECHHE HMEET MpPaBUIIbHBIHN
¢dopmar 3amucu. [Ipexkae Bcero, JOroBOPUMCS, YTO MCXOMHAs CTPOKA — apr(PMETHYECKOS BBIPAKCHUE,



TeKyIlasi MO3UMHUS CTPOKH, [[Ba CTeKa NUM - Ui XpaHEHHUsS 4Hcesl M OP - 3HAKOB apU(PMETHIECKUX
orepauuii 1 cKoOOK OyIyT OOBSIBICHBI KaK INI00AIbHBIE TIEPEMEHHEIE.

ITpu mpoxojie 1Mo CTPOKE CiIeBa HAIPaBO HaM TPEOYETCs YMETh ONPENEIATh — SIBIISETCS JIN
TEKYIIUI CHUMBOJI IU(POI UITK 3HAKOM OIEpaIii, CKOOKOI. B 3TOM MOMOTyT ciieayromye (pyHKIHH.
bool LT END() //®yHKLUMSA ompenesiseT TUMN JIEKCEMH — KOHEL CTPOKM

{return (cur pos>=s.size());}
bool LT N{() //TvM JlekceMul — LUudpa

{return (s[cur pos]>='0'&&s[cur pos]<='9");}
bool LT OB(char c) //Tun jekceMsl — OTKpHBawmascsa CKoOKa

{return (c=='(");}

bool LT CB(char c) //Tun jekceMsl — 3aKphBawmascsa CKoOKa
{return (c==")");}

bool LT OP(char c) //Tumn JieKCeMul — 3HAaK apru@MeTHMUeCKOM olepalun
{return(c=="+"||c=="~"||c=="*"||c=="/");}

Kak ToipKOo B CTpOKE BCTPETUTCS] CHMBOJ — IU(Pa, HEOOXOIMMO «COOpaTh» BCE YUCIO IEITUKOM.
st aToro npeaycMoTpuM GYHKIHUIO get_num() .
int get num()
{
int value=0;
while (!LT END() &&LT N()) {
value=value*10+ (s[cur pos]-48); //CoBupaeMm dUMCIIO
cur pos++;}
cur pos-—-—;
return value;

[lpyu BeIMONHEHMHM apuUPMETHYECKUX JCHCTBUH HEOOXOAMMO  YYHUTHIBATH MPHOPUTET
apuMeTHYECKUX orepaiiii. bosiee BBICOKHI MPUOPUTET UMEIOT orieparuu * u /.
int pr (char c)

{

if (c=="+"||c=="'-") return 1;
if (¢c=="*"||c=="/") return 2;
}
Hns BBIYUCIICHUS MIPOCTEUIINX apuMeTHIECKIX BBIPAKECHUI BHUJIA:

<4pcno> <3HaK apu(pMETHUIECKOH oneparum> <unucio> peanusyeM GyHKImo get_res(), momydaromnyio Ha
BXO/JI OTIEpaIlnio, KOTOpas OyeT MPOoU3BeIeHa C IBYMS YHCIaMH, HaXO/SIIIMMHUCS B BEpPIIMHE CTeKa NUM
¢ unciamu. T Tocy e 3TOro 9Ty UrCIIa y TaTsITCs, Aoy e HHBpEsy b TaTOy e T/I00ARIEH BBEPLIHY CTeRa NUM,
void get res(char op) {
int r=num.top (); num.pop();
int l=num.top(); num.pop();
switch (op) {

case '+': num.push(l+r); break;
case '-': num.push(l-r); break;
case '"*': num.push(l*r); break;
case '/': num.push(l/r); break;

}

Haxowner, dynkius calc() npuHrMaeT Ha BXOJ HCXOJHYIO CTOKY — apu(pMETHUECKOE BBIPAKEHHE,
Y aHAIM3UPYS CUMBOJIBI 3TOW CTPOKH, JIEJIACT BCE HEOOXOIUMBIE IEHCTBUS aIropuT™Ma.



int calc(string s) {
while (!LT END()) {
//ECciu BCTPEeTMJIM 3aKPHBAWLIYIOCS CKOOKY, TO BHUMCIISEM BHpPAaXeHME
MEXIYy CKOOKaMM, [IOKa HEe BCTPETMM OTKPHEBAKIIYICS CKOOKY
if (LT CB(s[cur pos])) {

while (!LT OB (op.top())){
get res(op.top());
op.pop () ;

}

op.pop () ;

}

//OTKpPEBaKIYyICsS CKOOKY cpas3y BaHOCKMM B CTEK Op
else if (LT OB(s[cur pos]))
op.push(s[cur pos]);
//Ecau BCTpeTwu apubMeTuyeckyl OIepaluin, TO IoKa B CTeKe
onepaumii HaXOOMUTCS Oolepaums C OOJbIIMM WMJIM PABHBEIM €W IPUMOPUTETOM,
BEIIIOJIHSAEM apubdMeTruecKMre IeMCTBUSA C UMCJlaMM CTeKa num
else if (LT OP(s[cur pos])) {
char cur op=s[cur pos];
int cur pr=pr(s[cur pos]);
while (!op.empty()&S&LT OP (op.top()) &&pr (op.top())>=cur pr) {
get res(op.top()); op.pop();
}
op.push (cur_op);
}
else if (LT N())
num.push (get num()) ;
cur pos++;
}
while (!op.empty()){ //B KOHLe B CTeKaxX MOI'yT OCTaTLCH
IOAaHHEE — HEeOOXOIOVMO <«IOOBHUMCJIIMTELY» BEpPAXEeHMUE .
get_res (op.top()); op.pop();
}

return num.top () ;

3. Bamxkaiiuii MeHbIINT cIeBa U cIpaBa.
Han maccuB uucen. TpeOyercss BbIBeCTH OJFDKAWIIMK MEHBIIHMHA ClIeBa M CIIpaBa IJis JaHHOTO

snemenTta. Harmpumep, mist maccuBa a[9]={6 |5 9 8 7 1] 2 3 5} u uncna 7 OaMKANUIIUM MEHBIIUM CIICBa



Oymer 6 C mHAekcoMm 2, a OmmKaimmii MeHbinii crpaBa Oymer 1 ¢ uHzmekcom 6. Byaem uckartb
Omwkadmii MeHbIIWi cnpaBa. HaunHaem mociienoBaTedbHOCTh OpaTh 3JEMEHTHl ¢ KOHIIA MaccuBa U
3aMHCHIBaTh UX HHAEKCHI B CTEK.

Ha nepBoii urepaunu no6aBum B cTek (9) — MHIEKC MOCIEAHETO 3JeMeHTa B MaccuBe. Ha BTopoit
uTepanuy 3anoMuHaeM (8) — MHIEKC MpeAnocieHero 3IeMeHTa B MaccuBe. OOpalaeMcst K BepIInHe
creka. [Toka Ha BepuIMHE CTEKa MHAEKCHI 3JIEMEHTOB, KOTOpPBIC OOJbIIE, YeM TEKYIINH W PaBHBI €My,
NPOMYCKaeM 3TH DJIEMEHTHI, YAalIsisi UX W3 CTEeKa. 3allOMHHAaeM OTBET (BEPILMHY CTeKa) W A00aBisieM
HOBOE YHCIO (MHIEKC IPOCMaTPHBAEMOro 3JIeMeHTa) B cTeK. IIpomomkaemM anroputM nanee, 1moka He
HOJIyYHM OTBET JUIs TIOCICTHEro yrcna. Takum o0pa3oM, CII0KHOCTB airoputMa Juneitnas — O(n).

1 ureparus. Ctek 9 JlobGaBisieM B cTE€K WHICKC IMOCJICIHETO JJIEMEHTa MaccuBa. B oTBeT miis
HEro 3amuchiBaeM -1.
2 uteparnus. Ctek 8 bepem m3 maccuBa anemeHnT 3 ¢ mHAekcoM 8. B BepmmHE cTeka

WHJICKC JJIEMEHTa 5, KOTOphIi Oonbine, yem 3. [losTomy ynansem
U3 cTeka uHaekc 9, M 3ammcbiBaeM B CTeK UHIEeKC 8. B orser
3amnuceiBaeM — 1.

3 ntepanus. Crek 7 bepem wu3 wmaccwBa »3JeMEHT 2 C HWHICKCOM /.
[IpocmatpuBaem ctek. Ha Bepmmue crteka wHaekc 8
(a3nemenTa 3. 3 Goublle 2), MOITOMY yAallsieM U3 CTeKa 8,
3anuckiBaeM 7. B oTBeT 3amuceiBaeM — 1.

4 urepanus. Ctek 6 st amementa 1 ¢ MHAEKCOM 6 OTBETOM TaKkKe
sBisteTcs -1
5 urepanus. Crex 6 5 OTBeT A TeKymlero osieMeHTa { ¢
HHIEKCOM 5 — nHAEKC 6.
6 ureparus. Crex 6 5 4 OtBer mna oiemeHtra 8 -
HHAEKC 5

7 utepanus. Ctek 6 5 4 3 OTtBeT [y dIIEMEHTA
9 ¢ wuHEekcoM 3,
uHAekc 4.

8 urepanus. Ctex 6 2 Otser 6

9 urepanus. Ctex 6 2 1 2

Hcxonueiii Maccus 6 5 9 8 7 1 2 3 5

ans 2 6 4 5 6 -1 -1 -1 -1

ITo IMMOJIY4YCHHOMY OTBETY JIETKO BOCCTAHOBHUTL 3HAYCHUA OMmMKaNIINX MUHUMAILHELIX 3JIEMEHTOB
KO BCEM JJIEMEHTaAM HCXOJHOI'O MacCCHBA. I/IHJICKCBI OMMKAMIIIMX MUHHMMAaJIbHBIX CIIpaBa K KaX/IOMy M3
OJICMCHTOB MaAcCCHBa 6y):[yT XpaHUTbCAd B MAaCCHBC anS[g]. AmnamorugHo pemacTcsa 3aJlada II0HCKa
OIMDKAMINNX MUHUMAJIBHEIX CJIEBa 3JIEMEHTOB.

PeaJm3a1mﬂ CTPYKTYPhbI o4uepeab IIPHA ITIOMOIIHU CTATHYE€CKOI'O MaCCUBaA

Ouepenp (UEUE SIBJISETCS KOHTEHHEPOM IO3BOJISIFOIINM J00aBIIATh 3JIEMEHTBI B KOHEI[ (XBOCT
tail) ouepenu - push(), ynansate sneMeHTsl B Hauane (rosioBe head) ouepenu - pop(). Ouepenb MOXKHO
NPEICTaBUTh ceOe Kak o4yepe/b JIIOJICH, B KOTOPYIO Kbl HOBBIM MPUXOASAIIMN TMOMANAeT B KOHEIl
ouepead, a TOKHJAIOT ouepeNb CTOsIMME B Hell W3 ee Havama. JlucumiuimHa paboTel ouepeau
o6o3nauaercst FIFO, nepBbiM mpuiest — mepBbiM yidaems (First In First Out ).

—00®

JloGaBpiieHHe dIIeMEHTa

>

V naneHue sneMeHTa

Iocnennuii >IeMeHT [IepBblii 31eMeHT

Ouepenb, KaKk M CTEK, MOXHO peajii30BaTh IPHU IOMOIIM CTaTHYeCKoro maccuba. Ecim ee
pealin30BbIBaTh TaK, KaK MOKAa3aHO HAa PUCYHKE BBIIIE, TO BO3HHMKAIOT CJACAYIOIIME IPOOJEMBbI JIOIMKH
paboThl ovepenu: MpU yJAICHUU MEPBOrO 3JIEMEHTa HEOOXOAMMO OYyIeT MepeABHraTh BCIO o4epeab Ha
MECTO TIEPBOTO JJIEMEHTa — Ha 3TO MOTPeOyeTCsS BpeMs, MPOMOPIINOHAIBHOE KOJUIECTBY JICMEHTOB B
ouepean. Y jooHee OyIeT «3aKoJblieBaTh ouepean» no mooyaio MAXSIZE.




const int MAX SIZE=10;
OHpe,Z[eJ'II/IM KJIaCC queue, n OIIMaIeM BO BHyTpeHHGM pa3;lene KJ1acca O‘-ICpC,Z[L KakK

CTAaTHCTUYECKHMIM MaCCHB, UMCIOIIMH YKa3aTeau Ha MepBhId - first aeMeHT U mocneaHuii — last ameMeHt,
KOTOPBIE YKA3bIBAIOT HA TOJIOBY M XBOCT OUEPE/IH.
private:

int a[MAX SIZE]; // CTaTmuuecKUM MaCCUB IOJIS XPaHeHUI
3JIEMEHTOB oOuepenu

int first; // YKasaTeJsb Ha MNEPBHM 3JIEMEHT Ouepenu

int last; // YkKasaTeJyb Ha KOHEl, ouepenu
B oTkpeITOM pasjene Kiacca WHHIUAIM3HPYEM OdYepeib, momecTuB ykasatenu first u last na

HYJIEBOM UHAECKC MacCHUBA.
class queue{

public:

queue () {
last=0;
first=0;

}

Peanmusyem meron push() mis mobGaBieHHsT 3JIEMEHTOB B KOHEN odepequ. HOBBIC 31eMEHTHI
nobasisitoTest B mozunmio last mo moaymo MAXSIZE, nocne atoro ykaszarenb last mepememiaercs Ha
CIICTYIOLIYIO TIO3UIIMIO. 3alKTa OT OMIMOOK MPEAYCMOTPEHA B TOM Cilydyae, €ClId KOJMYECTBO AJICMEHTOB
B ouepein 00JIbIIe MAKCHMATbHO BO3MOYXHOTO.

void push (int x) {

if (last-first>=MAX SIZE) {
cout<< “queue overflow”;
exit (=1);

}

alse
al (last++) sMAX SIZE]=x;

}

Meron pop() peanu3oBaH Tak, YTO OH BO3BpAIACT MEPBbI JJIEMEHT, a 3aTeM ykaszarenb first
HepeIBUraeTCst Ha CIEIYIOIINI JICMEHT.

int pop () {

return af[ (first++)3MAX SIZE];

}

Pa3mep ouepet MOXKHO ONPEACTUTH ITPU MOMOIIH MeTo/a Size(), KoTopasi BO3BpallaeT 3HAaUCHUE
(last-first)%(MAX_SIZE+1). Ouepenp mycrasi, €CIIi €€ pa3Mep paBeH HYJIO.
int size () {
return (last-first)$(MAX SIZE+1);
}

Jluist ouepear TPEayCMOTPEHBI JBE OIEPAIlMM MPOCMOTPA DJIEMEHTOB — DJIEMEHTA B Hayalle
ouepenn top() u amemenTa B KoHIte ouepenu back().

int front () { return a[first];
int back () { return a[last-1]; }



B STL ouepenp peanm3oBaHa MpH MOMOITH CTPYKTYPHI queue, K KOTOPOW MOXKHO TPUMEHUTH
CTaHJapPTHBIC METO/IbI, OIIMCAHHBIC BHILIC U aITOPUTMBI, IPEICTABICHHBIC B Hauase JeKiuu. {1 paboThl
¢ ouepenpio STL HeoOXoaMMo MOAKIIOUKTE 3arojioBok #include <queue>. COXKHOCTH OIEpaIiH
J00aBJICHHS 3JICMEHTOB B ouepeib 1 X u3BiedeHus — O(1).

3ajaya HaX0XKAeHMs1 MUHMMAJIbHOTO 3JIeMeHTa Ha (UKCUPOBAHHOM OTpe3Ke.
Peanu3anus ouepeau AJA HAX0KAEHUS MUHUMYyMa NPU NOMOILM JBYX CTEKOB.

IToctanoBka 3amaun. [lan maccuB A, cocTosmuii U3 N 3meMeHToB. Heo0xoanMo HailTh MHHUMYM
Ha BCEX MOIoTpe3kax MaccuBa (ukcupoBanHou mmeabel K 3a O(n). Hampumep, mis wmaccuBa
A[10]={1,8,4,3,5,7,4,5, 6, 7} npu K=3 monyuum otBet ans={1, 3, 3, 3, 4, 4, 4, 5}.

s Havana paccCMOTPUM HACH MO peann3aluy Ouepe Iy [Py MOMOIIH IBYX CTeKOB. [lepBblil cTek
head oTrBeuaeT 3a yxox 311eMEHTOB U3 OUYeper, U IPEACTaBIAET cOO00 Hadano ouepenu. Bropoii crex tail
OTBEYAET 3a MPHUXO/J] 3JIEMEHTOB B O4epe/lb, M MPEACTaBIsIeT co00i XBocT ouepeau. Hampumep, B ouepenp
MOCTETIEHHO J00aBISAIOTCA dIIeMeHThl: 1, 8, 4, 3, a HeKoTOpble U3 no0aBIeHHBIX yranstoorcs. Eciu npu
TIOTIBITKE M3BJIeUYb DIIEMEHT cTek head okazaics mycThIM, TO IEPEHOCHM BCe dJeMeHTHI u3 tail B head (mpu
3TOM DJICMCHTHI 6YIIYT INEPCHECCHLI B O6paTHOM MOopsAAKE, YTO W HYXHO IJIA H3BJIICUCHHUE IICPBOTO
AIIEMEHTA U3 OUepeNH).

Onepanuu

CocrosiHue creka tail

CocrosiHue creka head

Jlob6aBnenue snemenra 1 B ouepennb

1

Crexk mycToi

Jlo6aBnenue 31eMenTa 8 B ouepeb

8 (B BepiIMHE CTEKa 3IEMEHT 5)

Crexk mycToit

JloGaBnenue 3nemenTa 4 B ouepeb

4
8
1

Crexk mycToit

VYianeHue »31€MEHTa U3 OYEPElU.

Bce anemenThI MEPEHOCHUM B CTCK

1 — ymamsem snemeHT 1

VYnansercs nepBeiii smement — 1. | head 8
Tak xak crek head mycroir -— 4
MEePEHOCHM BCE DIIEMEHTHI U3 CTeKa
tail B crex head. 3atem ynansem 1
Jobassiem smeMeHT 3 B ouepe.b 3 8
4
Y nansem 35eMeHT U3 ouepean 3 8 — ynansiem anemenr 8
4
V nasnsiem 351eMeHT U3 Ouepe T 3 4 — ynansieM 3J€MEHT U3 09epen
V nasnsiem s51eMeHT U3 Ouepe DiieMeHTHI TIEPEMECTIIIA BO BTOPO# | 3 — ymansieM 3JeMEHT U3 O4epen

ctek. CTek mycToi

Kak MbI BU UM, Ka)K,[[LIfI QJICMCHT OJJMH pa3 NOMCIIACTCA B CTCK, OAUH pa3 NCPCKIIAAbIBACTCA B

JIpyTo# CTeK, M OJIMH pa3 yjansercsa u3 creka. Onepanus go6asnenus BeinonHsgeTcs 3a O(1). Onepanus
yIaJeHus B XyALIeM cliy4yae BolnosHsercs 3a O(n).

MoauduimpyeM peanuzanuio odepen Mpyu TOMOIIH ABYX CTEKOB ISl HAXO0XKJICHHS MUHAMYyMa

Ha otpeske 3a O(1). Bynem XxpaHuTh B cTeKax Mapbl <JIEMEHT, TEKYIIUH MUHUMYM CTEKa>.

stack< pair<int,int> > tail,

head;

B anroputme peammsyercs uaes CKOJB3SIIEIO OKHA — TI0 MAacCHUBY JBHKETCS OKHO
¢uxcupoBanHoro K pasmepa, B KoTopoMm onpeaensercss MUHUMyM. B miepBblii cTek nmomeniaem K

3JIEMEHTOB, 3allMCBIBAEM B OTBET TEKYIIHil MUHUMYM. 3aTeM B MepBbIi cTek gobasnseM (K+1) anement.
W3BnexaeM mepBbIid 2JIEMEHT O4Yepenn — Uil 3TOro MEepekyagpiBaeM Bce AJIEMEHTHI U3 cTeka tail B cTek
head ¢ HOBBIM MHHHMYMOM Uil BTOPOTrO CTEKa. YJajisieM 3JEMEHT M3 BEpIUIMHBI BTOpOro creka. Ha
BEPIIMHE BTOPOTO cTeKa OyneT HaXOAUThCS MUHHUMYM JUIsl BTOPOTO TMOJOTpPE3Ka — 3allMChIBAEM OTBET.
Jo6aBuM HOBBIN 3IEMEHT B OYepelb, BHIBEAEM OTBET — MHHMMYM M3 JIByX BEpUIMH CTeKa. Y JalsieM
aneMeHT u3 ouepenu. Ilpomgomkaem anroputm nanee. Mmtroctpamuro npusenem Ha maccuse A[10]={1, 8§,
4,3,5,7,4,5,6,7}. K=3

Iepsbrii crek tail Ortser ans Bropoii crex head
(M) Crex 3anonmnunu K anemenramu. 1

(8,1) Banmucau OTBET U3 BEPIINHBI CTEKA.

(11)

(3,1) Mo6aBuJIK B CTEK CIIEAYIONINI DIIEMEHT. 1




(41)
(81)
(11)
[lepexmanpiBaeM 3J€MEHTHI BO BTOpoOi ctek ¢ | 13 (1,1) — ynaawmam smeMeHT
HOBBIM MHMHHMMYMOM JUIi BTOPOrO CTEKa | (8,3) — 3ammcau orBeT
YIAJMJIN DJIEMEHT C BEPIINHBI CTEKA (4,3)
(3.3)
(5,5) no6aBUIIM BIIEMEHT B OUepeib 13 (8,3) — ynansiem snemeHT
(4.3)
(3.3)
(5,5) 3anmucaau orBeT —MMHMUMYM U3 1ByX | 133 4,3)
BEPIINH CTEKOB (3,3)
(7,5) Jo6aBuam >IeMEHT B OUepeh 1333 (4,3) — ynaasiem snemeHT
(5,5 (33)

IIponomxkaem anroputm gaiee.

Taxum 06pa30M, H3BJICUCHNUC MUHUMYMaA NPOHUCXOAUT C BEPIINH CTCKOB €CJIM OHU 063 HE
ITYCTBIC, WJIN U3 BEPIIUHBI HEITYCTOT'O CTEKA €CJIN UMEETCA OAUH HYCTOﬁ CTCK.
if (tail.empty() || head.empty())

min = tail.empty ? head.top () .second : tail.top () .second;
else

min = min (tail.top () .second, head.top() .second);

[Ipu noGaBieHNM 3JEMEHTOB B BUAE Maphl <d3JIEMEHT, MUHUMYM>, HYXKHO OIPEIeIsTh TeKYIU
MHUHUMYM CTCKa, KOTOpI)II\/'I CTAHOBUTCS BTOpLIM DJICMCHTOM Hapbl.
int min = tail.empty()?new el : min (new el,tail.top() .second);
tail.push (make pair (new el, min));

VI3BIcUeHHE BIEMeHTa HpOI/ICXOEI/IT 3 creka head ecnmm OoH He MycCTOH, B MPOTHBHOM CITydae
QJICMCHTHI UX IMEPBOT0 CTCKA IMEPCKIAABIBAIOTCA B CTCK head, a 3aTCM 3JICMCHT M3BJICKACTCA M3 BEPIIMHLI
CTEKa
if (head.empty())

while (!'tail.empty()) {

int elem = tail.top().first;
tail.pop () ;

int min = head.empty () ?elem:min (elem, head.top() .second) ;
head.push (make pair (elem, min));

}
res = head.top().first;

head.pop () ;
MuHHUMYM Ha OJHOM TMOJOTpe3Ke Moau(duKalnued ouepenu B BHJE JBYX CTCKOB ONHCAHHBIM

cniocoboM onpeaensiercs 3a O(1). Takum 06pa3om, CIokHOCTE paboThl Beero anroputma — O(n).

Jek STL. 3agaya Hax0XAeHHSA MUHUMAJ/IbHOI0 3/IeMeHTa HA PUKCHPOBAaHHOM
OTpe3Ke IPU NOMOILHU JEeKOB.

ek deque (IBYCTOpOHHSISI OdYepelb) SBISCTCS KOHTCHHEPOM IIO3BOJISIOIIMM J00ABIISATH
anemenTbl B koHen push_back() u nawamo ouepemu push_front() u ymansaTe s7aeMeHTHI B Hauase
pop_back() u xonre pop_front() ouepeau. deque moaaepKUBACT AOCTYI K IPOU3BOJIBHOMY DJIEMEHTY.

Perum 3aavy HaxXO0XJICHUS MUHHMAJIIBHOI'O Ha (I)I/IKCI/IPOBaHHOM OTPEC3KE IpHU MOMOIIU IACKOB.
PaCCMOTpI/IM CHa4aJIa CUTyaluo, KOrja HaM HY>KHO HalTH MUHAMAaJIbLHBIA Ha OIHOM IMOJOTPEC3KE.

B 0o4epeau HYKHO XPAaHUTb HEC BCC DJICMCHTBI, 4 TOJIBKO HY’KHBIC U OIPCACIICHUA MUHUMYMa. B
9TOM CJIydac O4UCpeaAb MPEACTABIACT co0oii H€Y6BIBaIOH_IYIO IOCIACA0BATCIbHOCTD YU CCII.

deque<int> qg;// ek njisa xpaHeHUs HeyOHBBawlel NOCJIeIOBATEILHOCTU
B BCPIIHHC TaKOH o4yepeau XpaHUTCI MUHUMYM IMOCJICAOBATCIbHOCTH.

min = g.front ()

JlobGaBjieHHEe 3JIEMEHTOB B OYepellb MPOUCXOIAMUT CICAYIOIIMM 00pa3oM: MOKa B KOHIIE OYepeId
JJICMCHTHI, 60J'II:IHI/I€ WK PAaBHBIC JAHHOMY, TO yAalldCM HX, U ,[[O6aBJ'I$IeM HOBLIH DJIEMEHT B KOHECI
ouepeu.




while (!g.empty() && g.back() > new el)

g.pop_back() ;
g.push back (new el);

Tem cambIM MBI, C OJIHOM CTOPOHBI, HE HApPYyIIUM TOPsAKA, a C IPYrod CTOPOHBI, HE MOTEPsEM
TEKYIIUHA DJICMEHT, €CJIM OH Ha KaKOM-THOO TOCIEIyIOIIeM Iare OKaxercs MUHUMyMoM. Ho mpu
W3BJICUCHHUHU JIEMEHTA W3 TOJIOBBI OUEPE/H €r0 TaM, MOKET W HE 0Ka3aThCs. DTO MPOUCXOUT MOTOMY,
4T0 MOIU(UIIMPOBAHHAS OYepPeb MOTJIa BBIKMHYTH STOT AJIEMEHT B Tpoliecce nepectpoeHus. [loaromy
NpU yIAJICHUM 3JeMEHTa He0OXOJWMO 3HAYCHHE W3BJICKAEMOrO 3JIEMEHTA - €CJIM DJIEMEHT C JTHM
3HAYCHUEM HaXOJUTCS B TOJIOBE OUEPE/IH, TO OH U3BJICKAETCS, a B MPOTHBHOM CJIy4ac HUKAKUX JCHCTBHUN
HE TIPOU3BOJTUTCSL.
if (!g.empty() && g.front() == rem el)

g.pop_front();

MuHUMYM Ha OTHOM ITOJIOTPE3Ke OMICAHHBIM aIropuTMOoM orpenensercs 3a O(1).

Jlsi MpUMEHEHUsT 3TOTO aNropuTMa B CIydae OMpEIe/IeHUs MUHHMyMa Ha BCEX IOJIOTpe3Kax
(UKCUPOBAaHHOW JUIMHBI 33J]aHHOTO MAacCHBa HEOOXOIMMO, KaK M B CIydae OdYepeId Ha JBYX CTEKax
JienaTh cieaytomue neiicteus. CHavana 3amvcaTh YKa3aHHBIM criocoOoM B Jiek K siemeHToB, 3anucarhb
OTBET — TEKYIIM MHUHMMYM Ha TMOJOTPE3KE, T00ABUTH HOBBIM DJIEMEHT B JICK, YAAJMTh (€CJIA 3TO
BO3MOJKHO) TICPBBIM 3JIEMEHT W3 JIeKa, 3alHMCcaTh HOBBIM OTBET W3 Hadaia JIeka, M00ABUTH JJICMCHT B
KOHEII JIeKa, YIAJIUTb (€CJIM 5TO BO3MOXKHO) DIIEMEHT M3 Hayalla OYepe/id U TaK Jalnee.

CrnoxHocTh paboThI Beero anroputma — O(n).

Peanuzanust 3agaum Ui HaXOXASHUS MUHUMYMa Ha (PUKCUPOBAHHOM IOJOTPE3KE MPH MOMOIIH
JieKa TpOIe, YeM MpPU MOMOIMM MOJU(PUKANMU odepenu IByMs crekamu. Ho mist cmocoba ¢ jaekom
NPUETCS XPAaHUTh BECh MAcCHUB, a B CJIyYae C JByMS CTCKAMH BECh MACCHB XPAaHUTh HE HY)KHO — HYKHO
JIMIIE 3HATH 3HAYCHHUE OUEPETHOIO i DIIEMEHTA. 3aMOIHIIOTCS BA BCIIOMOTATEIBHBIX MacCHBa — MAaCCHB
npe(pUKCHBIX MUHIMYMOB Ha OJOKax JUTHHBI K 1 MakcuM TOCT(HUKCHBIX MUHUMYMOB JUISI OJIOKOB JUTHHBI
K. Jns maccuBa A[10]={1, 8,4, 3,5,7,4, 5, 6, 7} npu K=3 noxyunm prefix[10]={1,1,1,3,3,3,4,4,4,7} u
suffix[10]={1,4,4,3,5,7,4,5,6,7}.

Pe3yabTUpYIOIINiT MaCCHB OTBETOB MOJIYYaeM I10 CICAYIOIIEMY 3aKOHY: MUHMUMYM Ha otpeske [i, i+K-1]
pasen min(suffix[i], prefix[i+K-1]). ans={1, 3, 3, 3, 4, 4, 4, 5}.

CTpykTypsl AaHHBIX. C10Bapu. MHOXKecTBa

Cmanoapmuas oubauomexa wabaonos STL. AccoyuamuseHvle KOHMEUHEPbL: MHONCECMEA,
cnosapu. Ilapvl. Memoowvt pabomui ¢ mroscecmseamu u crosapsimu. Ilpedocmasnenue o bunaprHom oepege
noucka. [lpumepul 3a0au, peuiaempix ¢ UCROIL30BAHUEM CIMPYKMYP Set u multiset.

O611ee nmpeacTaBIeHHE

AccolnaTiBHBIE KOHTEHHEPHl 00ECIEUUBAIOT OBICTPBIA JOCTYN K JaHHBIM MO Kirouy. Takue
KOHTEHHEpHl MOCTPOCHBI HAa OCHOBE COaJaHCHPOBAHHBIX JAepeBbeB. K accolmaTHBHBIM KOHTEHHEpam
oTHOcsITCs: cinoBapu (map), cioBapu ¢ ayosnukatamu (multimap), mHoxectBa (Set), MHOXecTBa ¢
nyonukatamu (multiset) u 6utoBsie MHOXKecTBa (bitset). [l Mcmonb30BaHusl yKa3aHHBIX KOHTEHHEPOB
HE00X0MMO TOAKIFOUNTE 3aroIoBOYUHbIe (haiibl: map, set, bitset.

MHo:xecTBO set

MHOXECTBO COCTOMT M3 DJIEMEHTOB. 3almuch X € A 03HAYaeT, 4TO X SBJSAETCS DJIEMEHTOM
MHOXkecTBa A. [IpuMepaMu MHOXKECTB SIBJISIIOTCS MHOKECTBO HaTypaibHbIX yncen N = {1, 2, 3, ... },
MHOX€ECTBO NpoCThIX unucen P = {2, 3, 5, 7, .. }. C MaTeMaTH4eCcKON TOYKH 3PEHUS OTHOCHTEIHLHO
KKI0ro 00BEKTa MOXHO JIMIIL YTBEPXKIATh — MPUHAUICIKUT JIM OH MHOXKECTBY WM HE MPHHAIICIKUT,
JIPYTHE YCIIOBWSI Ha IIEMEHTHl MHOXECTBA HE HAKJIAJBIBAIOTCA. DJIEMEHTHI B MHOXXECTBE MOTYT OBITh
MIPEJICTABJICHBI B HEYMOPSAAOYCHHOM BHJIC, 4 TAKXKE B MHOXXECTBE MOTYT OBITh HECKOJIBKO SK3EMILISIPOB



OJIHOTO DJIEMEHTa. DJIEMEHTAMH MHOXKECTBA MOTYT SIBISITHCSl CIIOXKHBIC OOBEKTBI, HAIPUMEp Mapbl.
ITprMepoM MHOXKECTBa, COCTOSIETO M3 Tap LIENBIX YHCell, POU3BEICHHE KOTOPBIX paBHO 15, sBisiercs
mHOXxecTBO {(5,3), (1,15), (-1, -15), ...}. MHOXXECTBO MOKET COCTOSTh U U3 TE€OMETPUUECKUX OOBEKTOB,
HarpuMep, MHOXKECTBO OKPYKHOCTEH Ha IJIOCKOCTH, MHOYKECTBO INPSMBIX — KacaTeJbHBIX K 3aJaHHOM
OKpykHOCTH. Oc000 BBIJEIAIOT IyCTOE MHOXECTBO () — MHOXECTBO, HE COZAEpXallee HH OJHOTO
3JIEMEHTA.

B s3bike mporpammupoBanusi C++ KoHTeHHep Set sSBIsieTCss MHOXXECTBOM, B KOTOPOM 3JIEMEHTHI
YIOPSAOYCHBI, U KAXKIBII AJIEMEHT MPEACTABICH B €AMHCTBEHHOM JK3EMIUIAPE (HET TMOBTOPSIOIIMXCS
sneMeHToB). Onepanun 100aBIeHus, yIAJICHUS U MIOUCKa B MHOXecTBe BbinonHstores 3a 0(logn), rae n
— TeKyILUi pa3mMep MHOXecTBa. [Ipu 00BsBICHHNM MHOXKECTBA YKA3bIBAIOT €0 UM M TUII 3JIEMCHTOB, U3
KOTOPBIX MHOKECTBO OYyJIET COCTOST.

set<int> x; / / ODOBABISETCH MHOXECTBO X LIEJIBIX YMCEeJl
I[J'I)l pa60TI)I C MHOXXECTBOM HUCIIOJIB3YIOTCA CICAYIOINE MCTOABI.

Meton Onucanue Mmeroaa

insert(value) JTo6aBiseT SIIEMEHT B MHOKECTBO

erase(value) Viajser sJeMeHT U3 MHOKECTBA

erase(it) VY nansiet 3JeMeHT, COOTBETCTBYIOIIUI UTEepaTopy it

find (it1, it2, value) BosBpamaer uteparop Ha snemeHt value B muoxectBe. Ecnu takoro
3IIEMEHTa HET, TO Bo3Bparaet end()

lower_bound(it1, it2, value) BosBpamiaer wurepatop Ha TEPBBI JJEMEHT B  YIOPSIOYCHHOM

JMana3oHe, KOTOPbIH UMeeT 3HaueHue Oombluee wiu pasHoe val. Eciu
TAaKOTrO JIEMEHTA HET, TO METO]] BO3BPAILAET HTEepaTop it2.

ITpumep.
Bextopvi(8] = ( -1, -1, 1, 2, 2, 3, 3, 4 ).
auto result = lower bound(v.begin(), v.end(), 3);

//*result=3
auto result = lower bound(v.begin(), v.end(), 5);
//result=v.end()

upper_bound(it1, it2, value) BosBpamiaer wurepaTop Ha TEPBBI JJEMEHT B  YIOPSIOYCHHOM
AnanasoHe, KOTOPbI MMeeT 3HaueHue crporo coubire val. Eciu Takoro
3JIEMEHTa HET, TO METOJI BO3BpAIlaeT ureparop it2.

[Ipumep.
Bextopvi(8] = ( -1, -1, 1, 2, 2, 3, 3, 4 ).
auto result = upper bound(v.begin(), v.end(), 3);

//*result=4
auto result upper bound(v.begin(), v.end(), 4);
//result=v.end ()

PaccmoTpuMm paboTy ¢ MHOXKECTBOM Ha IIPUMEPE Psijia HECIIOKHBIX 3ajad.

KosimyecTBO pa3jM4HBIX 3J1eMEHTOB 0C/1€10BATEIbHOCTH

Ha koopauHatHyo npsimyto o ogHoi 106asistoT N Touek. HykHO y3HaTh, CKOJIIBKO Cpeay HUX
Pa3INYHBIX, IOCJIE Ka)KAOTO A00aBIEHUS HOBOM TOYKH. Tak Kak MHOMKECTBO XPaHHUT YHHKaJbHbIE
AJIEMEHTHI, TO KaX/IbI pa3 MpH J00aBICHUN AJIEMEHTA, yKEe UMEIOLIETrocs B MHOJKECTBE, T00aBIICHHS Ha
caMoM JieJie He IpoUcXoauT. TakuM o0pa3oM, KOJIMUYECTBO IEMEHTOB B MHOXKECTBE IOCie A0OaBIeHHUS
OUEpEeHON TOUYKH OY/ET SBIISATHCS OTBETOM K 3a/1a4e.

3aMeTuM TaKKe, 4TO Ha KaXXJOM Iare alropuTMa MbI MOJy4aeM OTCOPTHPOBAHHOE MHOXKECTBO



#include<iostream>
#include<set>

using namespace std;
int main ()

{

}

int

n,x;

set<int> a;

cin
for

{

}

>>n;
(int 1=0;1i<n;++1)

cin >>x;
a.lnsert (x);
cout<<a.size ()<<endl;

return O;

ITonck >71eMeHTOB B MHOKeCcTBe. BLIBO J1IeMEeHTOB MHOKECTBA
Paccmotpum no0aBiieHre TOYEK Ha IUIOCKOCTh. ByJeMm 100aBisITh TOYKH B MHOXKECTBO TOYEK .

JUi1st oriepupoBaHus TOUYKaMHU yA00HO HCIONB30BaTh CTPYKTYpY map Pair, mo3BOJSIONIyI0 00pabaThiBaTh

JIBa 00BEKTa KaK OJUH OOBEKT. [IpyM mOMOINM MHOKECTBA peaau3yercss NO0aBJICHHE TOYEK TOJILKO B

OJTHOM 3K3eMIUIIpe. 3aMeTUM, YTO MHOXKECTBO Tap OyaeT oTcopTupoBaHo. [lapsl copTHpyOTCSl cHauana

10 MIEPBOM KOOpaMHATe, 3aTeM 1o BTopoil. [locie 3amonHeHNss MHOXKECTBa TOYEK MOCTYIAET 3alpoc Ha

HaJIMYKUC TOYKU C 3aJaHHBIMH KOOpAWMHATAMH BO MHOXKECTBC. I[JISI OTBETA HAa BOIIPOC UCIIOJIB3YCTCA MECTO

find.

int main ()

{

e m, &, Ve

pair<int,int> c p; //mapa cocTouT M3 IOBYX KOOPIMHAT TOUYKU
set<pair<int, int>> p; //MHOXECTBO TOUEK

cin>>n;

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

{

cin >>x>>y; //BBOOATCS KOOPIOMHATH TOUEK
c_p=make pair(x,y); //xoHCTpyupyeTca mnapa
p.insert(c p); // Touka moBaByigeTcA B MHOXECTBO.

}

cin>>x>>y; //KOOPOMHATE TOUYKM,

c_p=make pair(x,y);

if (p.find(c _p) !=p.end()) cout<<"YES"; else cout<<"NO";
return 0;

DOneMeHThl MHOKECTBA MOXKHO BBIBECTH Ha JKpaH. DTO JeNaeTcsi NpH IMOMOIIA HTEpaTopa,

YKa3bIBarOmiero Ha 00BEKT MHOKECTBA. HOCKOJ’ILKY HUTECPATOP TOJIBKO YKAa3bIBACT HA 3JICMCHT, TO JIA

néyaTu Ha BKpaH CaMOI'0 3HAa4YCHUA JOJICMCHTa HCO6XO}II/IMO Pa3bIMEHOBATH HTEPATOP HPHU MOMOIIH

OTepaIliy «3BE3104Ka» ¥, KOTOpas 3alUChIBACTCS TIEPEl UTEPATOPOM.

for (auto j=p.begin();j'!'=p.end();++7)
{

c_p=(*3J);

cout<<c p.first<<" "<<c p.second<<endl;
}

return O;



3aMeTHM, YTO 3JIEMEHThI MHOKECTBA BBIBEIIUCH HA DKPaH B OTCOPTHPOBAHHOM (110 BO3PACTaHUIO
nopsizike). Jliist Toro, 4ToObl BBIBECTH DJIEMEHTHI MHOXKECTBA B OTCOPTHPOBAHHOM I10 YOBIBAHHIO HOPSI/IKE
MO’KHO UCIIOJIb30BaTh METO/BI AocTtyma rbegin(), rend().
for (auto j=p.rbegin();Jj!=p.rend();++7)
{
c_p=(*3);
cout<<c p.first<<" "<<c p.second<<endl;

}

PeiiTuHT 00bEKTOB

[Ipy momomuM MHOXECTBa YAOOHO pPaHXKUPOBAaTh OOBEKTHI MO KAKOMY JIHOO MpPHU3HAKY.
Hanpumep, ecnii B MHOXKECTBE XPaHUTh OOBEKTHI Map: (CPEHSIS OI[CHKA YYaIIerocsi, HoMep yJaiierocs),
TO MBI TIOJYYUM PEHTHHT ydyaiuxcs. To ecTb, 00bEKThl OYAyT OTCOPTUPOBAHBI IO CPEIHEH OIICHKE. DTOT
¢axT ynoOHO UCTIONB30BATH B psijiC 3a/1ad.

Bynem no6aBisTh B MHOXKECTBO TIaphl, COCTOSIINE M3 CPEeIHEro Oaia yueHHKa U ero HoMepa B
JKypHase. BeiBesieM Ha 3KpaH 2JIEMEHThI MHOXKECTBA — MOJIYYHM PEHTHHT YICHUKOB IO CpEHEMY 0aTy.
#include<iostream>
#include <set>
using namespace std;
int main ()

{
int n;
double x; // CpenHAsa OlleHKa ydYeHMUKa

pair<double, int> c p; //Mapa - Cp.OLEHKa, HOMEP IO XypPHAaIy
set<pair<double,int>> p; //oObsaBiIeHME MHOXECTBA
cin>>n;

for (int i=1;i<=n;++i) //Lukjg BBOIOA CpeIHMVX OAaJJIOB
{

cin >>x;

c_p=make pair(x,1i);

p.insert (c_p);

for (auto j=p.rbegin();j!=p.rend();++Jj) //BuBOm 3JIEMEHTOB
{

c_p=(*3);

cout<<c p.second<<" "<<c p.first<<endl;
}

return O;

B set Bce »53meMeHTHI NOCIEHOBATENBHOCTH 3alMCHIBAIUCH B OJHOM JK3EMIUIIpE B
OTCOPTUPOBAHHOM BHje. ECIM HCIONB30BaTh CTPYKTYPY MHOXKECTBO IS COPTHPOBKH JJIEMEHTOB, TO
HEO00XOJMMO, YTOOBI B MHOXKECTBO MOXHO OBUIO JOOABUTH BCE DIIEMEHTHI, 2 HE TOJILKO YHUKAaJbHBIE.
Takyro JToruKy paboTHI C JaHHBIMH 00eCTIeunBaeT MHOKECTBO ¢ Ayomukaramu multiset.

MHoOKecTBO ¢ Ay6/MKaTaMmu multiset

B s3pike mporpammupoBanus C++ koHTeitHep Multiset sBisieTcss MHOXECTBOM, B KOTOPOM
OJICMECHTBI YHOPAAOYCHBI W MOTYT XpPaHHUTHBCA MMOBTOPAIOUIINECA J3JICMCHTHI. OHepaHI/II/I )IO6aBJIeHI/I${,
YaaJl€HuA U IIOMCKa, TaAKKE KaK U B O6I)IT-IHOM MHOXXECTBEC, B MHOKCCTBE C )IYGJH/IKaTaMI/I BBIIIOJIHAIOTCS 3a
O(log n), rae n — Tekyumit pasmep multiset. OObsIBIICHUE MHOYKECTBA C JyOJIMKATaMU OCYIIECTBISCTCS
0 TEM € TPaBUIaM, YTO H JJIsl OOBIYHOTO MHOKECTBA.



multiset<int> x; //OOBABILIETCH MYJIbTHMMHOXECTBO X LEJIEIX UMCEeJ
Jl1st paboThI ¢ MHOXKECTBOM HCTIONB3YIOTCS TAKHE K€ METOJIBI, UYTO U JIs Set.

C moMmoripi0 MHOXecTBa ¢ AyOjaMKataMd ymoOHO COPTHPOBATh OOBEKTHI — OJUHAKOBBIC OOBEKTHI
OCTaHyTCS B HY)KHOM KOJIMYECTBE JK3EMIUIIPOB B MHOXECTBE B OTCOPTHPOBAHHOM BHje. Mcmomb3ys
cTpykTypy multiset u ctangapTHbIe MeTOABI PabOTHI ¢ HeH, YA0OHO OTBeUaTh Ha 3alMpoC — KaKoe
KOJIMYECTBO OJITHAKOBBIX DIIEMEHTOB B MHOYKECTBE, PABHBIX 33JJAHHOMY 3HAYCHUIO.
KoyinuecTBO 0IMHAKOBBIX 3JIEMEHTOB, PABHBIX 32JAHHOMY 3HAYEHU 0
int n,x,val search,count=0;
cin>>n;
multiset<int> a;
for (int 1=0;i<n;++1) {
cin>>x;
a.insert (x) ; //3anoJiIHeHe MHOXEeCTBa C OyOJMKaTaMu
}
cin>>val search;
for (auto i=a.lower bound(val search);i!=a.upper bound(val search); i++) {
count++;
}
cout<<count;
return 0;

Paccmorpum paboTy mporpaMMbl Ha mpuMmMepe MHOXxecTBa ¢ ayonukaramu {1,1,2,2,2,3,3}. BBomurcs
val_search=2. TIporpammMa omnpeenseT KOJHUECTBO DIEMEHTOB MHOKECTBA, paBHBIX 2. Ha puCyHKe moKa3aHo,
Ha KaKo# 3JeMeHT yKa3bsiBaeT utepatop a.lower bound(2) — Ha nepBEIif 211eMeHT, OONBIITNI WIN PaBHBIN 2, U Ha
KaKOW 3JIEMEHT yKa3blBaeT urTeparop a.upper bound(2) — Ha mepBblit cTporo Oompmmit 2. Takum o6pazom,
MpOrpaMMBbI BBIBEIET 3HAUCHHE COUNt=3.

1 2 2 2 3 3

Ta.lower_bound(2) Ta.upper_bound(2)

Ecmu B MHOXXECTBE HET DJIEMEHTOB, PaBHBIX 2, TO yKasaTeqd OyAyT HAXOIUTCS Ha TEPBOM
3JIEMEHTE, OOIBIITNM 2,

1 1 3 3 3 3 4

Ta.lower_bound(2) Ta.upper_bound(2)

3aMeTHM, YTO MOXKHO OBLIO MOJTYYUTh 3HAUYCHHE KOJIMUECTBA 3JIEMEHTOB, paBHBIX val_search mpu
MOMOIIIM CTaHAapTHOTrO Metoaa count().
cout<<a.count (val searsch);
Hcnoan3oBanne npez[mcaT_a greater u coOCTBEHHBIX IPeIUKATOB
B crangapTHOi#t OMOIMOTEKE ONpeeeHbl MIa0IOHbl (DYHKIIMOHANBHBIX OOBEKTOB JUIsl ONepanuii
CpPaBHEHHS U JIOTHYECKHUX ONepalui, ompeneneHHbIX B s3bike C++. OHM BO3BpaIlalOT 3HAYEHHS TUIA
bool — ux HaspBatoT mpeamkatamu. [1o ymMoidaHHIO >IEMEHTHI B MHOXECTBaX W cioBapsix B STL
YIOPSAOYEHBI B IOPAIKE BO3pacTaHusl. DTO 00ECIEeUnBaeT 10 YMOTYaHHIO peauKaT less. B sBHOM Buze
MOJKHO HCTIONB30BaTh JIPYrOM MpenuKar, 00ecreunBaIoONIfii COPTHPOBKY 3JIEMEHTOB MO YOBIBAHHIO —
greater.
multiset<int,greater<int>> a;
st vcnosnb30BaHMs TpeArKara greater NpU CO3JaHMM MHOXecTBa (cioBapsi) HEOOXOIMMO
yKa3aTh €ro MocJje THIA IEMEHTOB MHOXeCTBa. [[1sl mpeaunkaTa yKa3pIBaeTCsl TUI CPaBHUBAEMBIX
3JIEMEHTOB
Uto0bl IPUMEHUTh CBOW KPUTEPUH COPTHPOBKH, HAIO NPEACTaBUTh OMHAPHBIA NpPEIUKaT B
¢dopme Kiacca WK CTPYKTYpPHI, peanu3yromuil oneparop operator(). Hike B nmpumepe npuBesieH TEKCT
MPOrpaMMBbl, KOTOpas 3alOTHIET MHOXKECTBO @ TOYKaMH TaKUM 00pa3oM, 9ToObI OHW COPTHPOBAIHCH IO
yOBIBAHUIO PACCTOSIHUI OT HUX JO Hayajla KOOpJIWHAT. BUHApHBIN Npeaukar mpeicTaBicH B (opme
Kiacca Sort_set.



struct point({
int x;
int y;

}i

class Sort set{

public:
bool operator () (const pointé& pl,const pointé& p2) {
return (pl.x*pl.y>p2.x*p2.Y);
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int main ()

set <point,Sort set> a;

int n;

cin>>n;

for (int 1=0;i<n;++1) {
int x c,y c;
point p c;

cin>>x c>>y c;
P C.X=X C; P C.y=y C;
a.insert(p c);

}

return O;

}
CsioBapu map

CroBaps TOCTPOEH Ha OCHOBE Tmap 3HaueHwid. l[lepBoe 3HaUeHWE Tapbel — KIOY IS
UICHTU(QUKALIMU 3JIEMEHTOB, BTOPOE - COOCTBEHHO 3ieMeHT. Hampumep, B Tene(h)OHHOM CIpaBOYHHKE
HOMepy Teie(OHA COOTBETCTBYeT (ammiiks abOHEHTA. B  c1osapsx dieMeHmbl XPAaHsmcs 6
omcopmuposaniom no kuouy eude. [103ToMy Ut KIF0YEH JODKHO OBITH OMPEIEeTIeHO OTHOIIEHHE
«MeHbIe». B crnoBape map, B omimdme OT cioBaps ¢ aybiukaToM (multimap) Bce KITIOYM SIBISIFOTCS
YHHUKAITbHBIMH.

PaccmoTpum  3ajady OmpeleiieHHs ClioBa — CHHOHWMA. Brauanme paGoThl POrpaMMbl
3aII0JIHSETCS CII0BAPh, B KOTOPOM KITFOY OY/IET SBISTHCS MEPBBIM CIIOBOM, & CHHOHUM — BTOPBIM CIIOBOM.
Janee ucronb3yercst pyHKIHs MOUCKA JIEMEHTOB B CJIOBape MO KIk04y. ECIH MOKCK Jai pe3ysbTar, TO
ureparop OyleT yKa3blBaTh HAa HAWMJICHHBIA 3JIEMEHT CIIOBapsi, €CIIH e MOUCK HE JIaj Pe3yJbTaroB, TO
urepatop Oyaer ykassiBaTh Ha end() cioBapsi.



#include<iostream>
#include<map>
#include<string>
using namespace std;
int main ()
{
string word first, word second,word find;
map<string, string> voc;
int n;
cin >> n;
for (int 1 = 0; 1 < n; ++1i) {
cin >> word first >> word second;

voc [word first] = word second; }// CospmaHue 3JIleMeHTa map
cin >> word find;
if (voc.find(word find) != voc.end())//IoncK MO KIIOUY
cout << voc[word find];
else
for (auto c¢ : voc){ //Ipoxom mo sJeMeHTaM map
if (c.second == word find) cout << c.first;}

return 0;

Mertonsl paboTsl ¢ map

lower_bound(key) Vka3plBaeT HA MEPBBIA AJIEMEHT, KIOY KOTOPOr0 paBeH
nu 6oJibllie yKazaHHOMY Kiouy Key wim Ha end(), ecnu
TaKoM KIII0Y HE HallZIcH

upper_bound(key) VkasplBaeT Ha OJIEMEHT, KIY KOTOPOTro OoJbIie
yKa3aHHoro kiroua key wiu end(), eciam Takoro Her.

find(key) Bossparmiaer urepatop Ha HaiiIEHHBIH AJIEMEHT

count(key) Bo3Bpaiaer KOJIMYECTBO HIIEMEHTOB, KIHOY KOTOPBIX
paBeH key

CrnoBapp Map XpaHWUT 3JIEMEHTHl B YHOPSAOYEHHOM II0 BO3PACTaHUIO Kio4a mopsaake. s
pealMzanuu Jpyroro MOopsaKa YIOpSAOYHBAHHS 3JIEMEHTOB HEOOXOIMMO HCIHOJIh30BaTh COOCTBEHHBIC
MIpEeNKATRI WU IpeauKar greater.

CrnoBapu ¢ ayonukaTaMy multimap JomycKaroT XpaHeHHE DIIEMEHTOB C OJIMHAKOBBIMHU KITFOYaMH.
DONEeMEHTHl ¢ OJIMHAKOBBIMU KJIFOYaMU XPaHATCS B CJIOBape B IMOPSIKE MX 3aHECEHHS B CioBapb. [lpu
yAaJIeHUH SJIEMEHTOB yIAJISIFOTCS BCE AK3EMILISIPhI SJIEMEHTOB, COOTBETCTBYIOIIHE KITIOUY.

buHapHoe AepeBo nNoucKa

Peanuzanus set/map B STL ocHoBaHa Ha KpacHO-YEPHBIX AEPEBBSX, MPEACTABISIONIMX COOOM
OIIMH M3 BUAOB cOanaHCHpPOBaHHBIX JepeBbeB. IIpeacraBieHue o IepeBbSX U MX HMCIOJIL30BAHUM JUIS
pean3anyy acCONMaTUBHBIX KOHTEWHEPOB JaeT OWHApHOE JEPEeBO MOMCKA (JBOMYHOE JEPEBO IOWCKA).
PaccmoTpum unero noctpoeHust OMHApHOTO JepeBa Moucka u padoTy ¢ HuM. lIpenBapuTensHO npruBeaeM
OCHOBHBIE TTOHATHUS, HEOOXOIUMBIE IJIsl U3yUeHHs] ONHAPHOTO JiepeBa MONCKa.

OpuenmupoganHviM 0epegom Ha3bIBA€TCs OPUEHTUPOBAaHHBIA Ipad Oe3 IMKIOB, B KOTOPOM
BXOJSIIIE CTEIIEHH BCEX BEPIIMH, KPOME OAHOM, paBHHI 1.

EnuHCcTBEeHHast BepIIMHA, BXOJAIIAs CTeNeHb KOTOopod paBHa O (B Hee HE BXOAMT HU OIHOTO
pebpa), Ha3bIBaeTCsl KOpHeM Oepeda. BepIiHbI IBOMYHOTO JiepeBa, HCXOAAIIAs CTENCHb KOTOPhIX paBHA
0 (13 HUX HE BBIXOJIUT HU OIHOTO pedpa) Ha3bIBAIOTCS JUCMbAMU Oepesd.

Opuenmupogannoe 060uuHoe 0epego — TO OPUCHTUPOBAHHOE AEPEBO, B KOTOPOM MCXOAALINE
CTerneHH BepuiuH paBHbl 0, 1 mmm 2.

Cmpykmypa 0auHbIX «080UYHOe 0epesoy - 3TO MHOXecTBO 3anucelt suna (key, 1, r), roe key —



KIIfOY, 1, r — yKa3aTenu Ha JBe ApyTHE 3allMCH. 3allMCH HA3BIBAIOTCS y3JIaMu Aepesa (tree nodes). Y3msl ,
Ha KOTOpBIE YKa3bIBAaIOT | ¥ r HA3BIBAIOT JIEBBIM U MpaBbIM pebeHkoM y3na n=(key, 1, r), mpuyem xmoy B
1r000M y371e GoJibIlie MM PaBeH KIF0YaM BO BCEX y3JIax JICBOTO MOJJEPEBa TOTO y37la M MEHBIIE HIIH
paBeH KII04aM BO BCEX Yy3JlaX IMPaBOTO MOAJEpeBa 3TOro ys3na. To ecTh, KIOY POJUTENST HAXOAUTCS
MEXIY KIII0YaMH CBOETO JIEBOTO M MPaBoro pedenka: n — L - key <n - key <n — r - key.

Vkazarenu | u r MOryT ObITh MyCTHIMH, TO €CTh pPaBHBIMH creluaibHOl KoHcTante NULL.
COBOKYMHOCTB Y3JIOB CTPYKTYPBI AaHHBIX «IBOMYHOE AEpPEeBO» oOpa3yeT rpad, B KOTOPOM BEpIIMHAMHU
ABJISIFOTCA Y3JIbI, @ pedpaM COOTBETCTBYIOT ykazarenu | u r. DTOT rpad SBISETCS OpUEHTHPOBAHHBIM
JIBOMYHBIM JE€PEBOM.

Jlns obo3HaueHHUss OMHAPHOTO JIepeBa MOMCKaA UCMONL3yI0T abbpeuatypy BST — binary search
tree. Hibke Ha prucyHKe N300paXeHO JBOUYHOE JEPEBO MOMCKA, KaX/1ash BEpIIMHA KOTOPOTO XPaHUT KITFOY
B BHUJIE IIeJOT0 4Kcia. Takke MPUBEICH MAcCHB YHCEN B MOPAIKE MX N00aBICHHS B OMHApHOE EpeBO
TIOWCKA.

Omneparyu, TOAACPKUBAEMBIE JUIS CTPYKTYPBI TaHHBIX «IBOMYHOE JIEPEBO MOMCKa»: T00aBICHNE
SJIEMEHTOB, TOHWCK JJIEMEHTOB, yJaJleHUE JJIEMEHTOB. DTH OINEPaIlld JOBOJFHO IPOCTHI, M OOBIYHO
peanmn3yoTcs PEKYpPCUBHO.

1. Onepaunusi 1006aBuTh. insert (value). Eciu nepeBo mycro, B h (KopeHb aepeBa) 3aHOCHUTCS
CCBIJIKA Ha HOBBIH y3€JI, CONCPKAIIMIA TaHHBIA 3eMeHT. Eciau kirou 100aBasieMOro 3J€MEHTa MEHbBIIS
KJII0Ya B KOPHE, TO BBI3bIBacTCs (DYHKIHMS BCTABKM SJIEMEHTA B JIEBOE MOAJICPEBO, MHAYE BBHI3BIBACTCS
(GYHKIHS BCTaBKH 3JIEeMEHTa B IpaBoe ImojiepeBo. DYHKIMS MPHUHUMACT JEPEBO B KaueCcTBE INEPBOTO
napameTpa M K04 BCTaBJIIEMOTO JJIEMEHTa B KayecTBE BTOpOro. B Tom ciyuae, eciu jeBoe (mpaBoe)
HOAJIEPEBO HE CONCPIKUT JETEH, TO co3maeM peOeHKa: TOMeIIaeM B HErO JIaHHBIC, U YCTaHABIMBaeM Ha
HETO yKa3aTeb.

2. Omnepanus noucka. find (value). Ecniu nepeso mycro, To, 04eBHIHO, MMOKCK HeyaaueH. Eciu kimou moucka
paBeH KITI04y B KOPHE, TO MOUCK ycriemeH. MiHaue BBIOIHAETCS] peKyPCHBHO MTONUCK B COOTBETCTBYIOIIEM
nojyepeBe. OyHKIMS NPUHAMAET JEPEBO B KayeCcTBE MEPBOTO MapaMeTpa M KI0Y B KauecTBE BTOPOTO.
[lomck 3aBepmiaeT cBo0 paboTy, MO0 KOT/AA TEKyIee MOIEPEeBO CTAaHET IMyCThIM (HEYJavYHbIN ITOUCK),
0o Korja OyAeT HalJIeH 3JIEMEHT C HY)KHBIM KJIF0UOM (YCTICITHBII MTOHCK).

Puc.1. bunapHoe nepeBo moucka

| 8 | 3 | 10 | 6 | 14 |1 | 4 | 7 | 13

[lpuBenemM TEKCT HporpamMMbl, B KOTOPOH ONHUCHIBAETCS CTPYKTypa NOUe uis MOCTpOSHHMS
JIBOMYHOTO JiepeBa ToMcKa. Peanmsyercs ¢yHkuus mobaBiieHHs dieMeHTOB B jaepeBo insert(value),
¢bynkius nmoucka snemenToB find(value).



#include<iostream>
using namespace std;

struct node{
int key; //xmwou y3ia
node *1, *r; //CCBUIKM Ha JIeBOE ¥ [paBoe IMIOIIEePEBbLI
};
node *tree=NULL; //uuuimranusaumusa BST mepeBa tree
void insert (node*& t, int x) {
if (t==NULL){ //ecnu mepeBO OycToe
t=new node; //BHOeamauM NaMATH
t->key=x; // nmobaBuiiu BJIEMEHT X
t->1=NULL; t->r=NULL;
return;
}
if (x<t->key) // BCTaBJISEeMbI1 3JIEMEHT MEHBIIE KJIOUA
insert (t->1,x);//nepexon B JieBOEe MOIIEPEBO
else
insert (t->r,x); //B NPOTMBHOM CJIydae B IpaBoe
}
int find(node *t, int x) {
if (t==NULL) return 0; // mepeBo mycrToe
if (x==t->key) return 1; //xjou COBNAJ C MCKOMBIM 3JI.
if (x<t->key) //MCKOMEI 3JIEMEHT MEHBIIE KJIOUA
return find(t->1,x); //mepexon B JIeBOE NOAIEPEBO
else
return find(t->r,x); //vHaue B HOpaBoe

int main ()
{
int n;
cin>>n; //KOIMYECTBO BJIEMEHTOB B IEpeBe
for (int 1=0;i<n;++1i){// umkn nDoBaBJIEHUA SIJIEMEHTOB
int a;
cin>>a;
insert (tree, a);
}
cout<<find(tree,100);// mouck sJjeMeHTa
return 0;

}



UroObl pa3oOpaTbcss B JIOTMKE paOOTBI MPOTpaMMBl PEKOMEHIYEM 3allOJHHTh MHOKECTBO
JJIeMEHTaMH MAacCHBa, MPHUBEJICHHOTO Ha PHCYHKE |, U M3Y4YHTh CTPYKTYpY IOJYYEHHOTO JepeBa IMpU
nomoinu okHa «KoHTponbHbie 3HaueHns» Visual Studio.

OueHKa cJI0KHOCTH ONepanmii, TPON3BOJUMBIX Ha OMHAPHOM JiepeBe MOUCKa

Inybunou y3na nepesa n Ha3piBaeTcs BenmanHa d(n), paBHast KOIMYECTBY peOep B IMyTH OT KOPHS
J0 3TOTO Yy371a. Buicomoii depesa H HaspiBaeTcs TrinyOMHa camoro riyOokoro jucra. PekypcuBHEBIE
npoluenypsl J0OaBICHUS U MOUCKA Ul TBOMYHOTO JAepeBa paboTaioT 3a BPEMsl, OTPAHUYCHHOE CBEPXY
BBICOTOH JepeBa. B XyuiieM ciydae YWcIIO MAroB paBHO TIyOMHE €amoro riyOOKOro y3ia, TO €CTh
BBICOTE JIEPEBa, a B CpeAHEM — cpenHeil riryoune ysnos. IlomHoe ABOMYHOE AEpPEeBO — 3TO JEpPEBO, Y
KOTOPOTO MyTh OT KOPHS JI0 Joboro mucta coaepkut H pedep. Eciu B TakoM JiepeBe n y370B, TO BBICOTA
JiepeBa orieHuBaeTcs kak log n. [IpuBesieM OLICHKY CIIOMKHOCTH OTEpaIiii Ha TOJHOM JIBOMYHOM JIEpPEBE
MOUCKA. 3aMETHM, 4TO B OOIIEM CITydae CI0KHOCTh OTepalfidi 3aBUCHT OT BBICOTHI IEpeBa.

Onepanus Crnoxnocts. BST CnoxHocTb. OTCOPTUPOBAaHHBIN MacCHB
Bcraska snemenTa O(log n) O(n)
TTouck 371eMeHTa 110 KITF04y O(log n) O(log n)

Hpyrue oneparuu ¢ BST: nonyuenue orcoptupoBanHoro maccusa uz BST 3a O(n), mouck mopsaKoBoi
cratuctukd (k-1 mopsiikoBast craTucTuka — K-e mo Benuduue uncio B maccuse) 3a O(log n), onpesenenue
nopsiikoBoro Homepa snementa 3a O(log n) (B OTCOPTHPOBAHHOM MAaCCHBE, COOTBETCTBYIOIIEMY
AIIEMEHTaM JIepeBa).

Peanmzamus QyHKIMU ymaneHus 3JIEMEHTOB M3 OMHApPHOTO JepeBa IMOWCKAa 3aBHCHT OT THIMA
yIaIsieMoro dIIEMEHTa B JiepeBe:
- TIPY y/IaJICHUH JINCTHEB OYHUINAETCS YKa3aTeldb U3 MpeIKka Ha JaHHBIHN JIUCT;
- PU YJAJICHUU y3JIa ¢ OAHMM IOTOMKOM IEPENUCHhIBACTCSA CChLIKA M3 MpeaKa YAalsIeMOoro ysja Ha
MOTOMKA YJIAJIIEMOT0 y371a (paHblle OHAa YKa3bIBaIa Ha YAAISEMbIN y3€i);
- TIpU yIAJCHWH Y3714, Y KOTOPOTO JiBa MIOTOMKA JEHUCTBYEM IO allTOPUTMY: BEIOMpaeM caMblii TIpaBbIit
y3el B JICBOM IMOJJEPEBE YyIAISIEMOro y3ia (MaKCHMajbHBIA 3JIEMEHT W3 JJICMEHTOB, MEHBIIUX
yAaIseMOro y3I1a), 3aliChIBaeM €ro 3HAYCHHE B YIASIEMBIN y3ell, yaasieM HaiIeHHbINA 2JIEMEHT.
[IponmmoctpupyeM GyHKIHIO yIaJIeHHU dJIeMeHTa 8 B OWHApHOM JepeBe MOUCKa Ha PUCYHKE 2.
CHayaJjia HaXOJUM CaMbIi TIPABBIN 3JIEMEHT B JIEBOM IOJICPEBE JIEMEHTA C KJIFOUYOM 8, 3TO DIIEMEHT C
KIIIOUOM 6. 3aMeHsieM KoY § B «yAaIIeMOM» 3JIEMEHTa Ha KoY 6. YaiseM 3JE€MEHT C KII4YoM 6 u3
nepesa. HaiinenHbiil asieMeHT OyAeT 100 JTUCTOM, JTHOO OyIeM UMETh OJIHOTO JICBOTO peOeHKa.

Puc.2. Y nanenue ameMenTa key=8 B OmHapHOM JIepeBe MOUCKA
Ynanss 37MeMeHThI, KOTOpPble UMEIOT JBYX JIeTeH, MOXHO MCKAaTh HE CaMblil MIPaBEIil 3JIEMEHT B
JIEBOM IOJIZICPEBE, & CAMBIi1 JIEBBII 3JIEMEHT B TIPABOM ITOJIJIEPEBE.




Jlexuusa 7

BUHapHBIN NOUCK

Ilocredosamenvhoiili u 6unapmwviii nouck. CrodicHOCHb NOCAE008AMENbHO20 U OUHAPHO20 NOUCKA.
Touck snemenmos 8 maccuge, NOUCK NO YETbIM YUCTAM. HUICHASL U epXHAsA epaHuya UCKOMO20 YUCIA.
Touck no sewgecmsennvim yuciam. Onpedenenue kopreil ynxyuu. Ipumepwl 3a0au.

O6uiee npeacTaB/IeHUE

Urpa «Yragaii umcio». Bam 3aramamu umcno ot 1 mo 1000, xe[1; 1000]. Ber momkHbI ero
oTrazaTh, 3a7aBasi BOIPOCHI, HA KOTOPBIE MOKHO MOJYYHTh OTBET «J1a» WK «HEeT». B xyamem ciydae Bei
MOCIIeZI0OBaTENbHO HasbiBaeTe uncna: 1, 2, 3,...999. B obmem cnywae xe[l; n] ¥ CIOXKHOCTH TaKOTO
anroput™a — O(n). To ecTb B Xy/AllIeM cilydae Bbl 33aiuTe 1 — 1 BOHPOCOB, YTOOBI OTragaTh YKCIIO.
Wnes ontumu3anuy aaropurMa 3akiHOuaeTcss B JEJICHUU O0JacTM MHOXKECTBA YHCEN, B KOTOPOI
IPOU3BOJUTCS MOUCK, IOIOJIAM.

Ha pucynke nzobOpaxeno MHoxkecTBo uucen [1; 16]. Saragano umcno 13. Kaxnpiit pas Bor
Ha3pIBaeTe 4MCIO X, U 3amaere Bompoc «bonble uim paBHO X 3aragaHHoe uucio?». IlepBeiif pa3 B
Ha3bIBaeTe YHUCIIO 8 — CepeIHy 00JIaCTU ITOMCKA, U, y3HAB, YTO 3araflaHHoOe YHUCIIO Oouiblle §, mepexoanTe
B 00nacth moucka [9; 16]. Takum oOpa3oM, 00IacTh MOMCKA YMEHBIMIACKH B 2 pa3a. Ha3biBaeTe 4uciio
12, u nepexoaute B obmacth noucka [13; 16]. Ha3biBaete umcino 14, u nepexoaure B o0s1acTh MOUCKA
[13; 14]. HaxoHew, BbI Ha3pIBaeTe 4nCiI0 13 ¥ moiydaeTe OTBET, YTO 3TO U €CTh 3araJlaHHoe 4ucio. Bam
norpedoBanocs 4 Borpoca.

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 [15 |16
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16

Tak kak Kaxaplid pa3 oOJacTe IMOMCKa yMEHbIIAJach B JBa pa3a, TO B XYyHIIEM CcCiydae
notpeOyetrca logen BompocoB i oTrajgsiBaHus umcna. [lomyuaem jorapupmMu4ecKyro CI0XKHOCTbH
anroputMma noucka uncna — O(log n). Bunapnoiii nouck (080uuHbIll HOUCK) — ANCOPUMM NOUCKA 6
VHOPSAOOUEHHOM MHOMCECHBE HUCel, UCHOIb3YIOWUNL Memoo OeleHus 001acmu NOUcKka Nonoxam u
UMerWull 102apUPMUYEcKyIo CIOHCHOCb.

AropuTmM 6MHAapPHOroO NOMCKa

[IpuMeHUM OHHApPHBIA MOWCK U MOMCKA HCKOMOTO YHCIa B YIOPSJIOYEHHOM MACCHBE.
O003Ha4YMM TpaByl TpaHMIly MOUCKA nepeMeHHoi right, neByro rpanumy — left. Cepenuny obGnacrtu
moucka — middle. middle=(left+right)/2.

cin >> b; // VICKOMEIM BSJIEMEHT

left = -1;
right = n - 1; // Jleag u npaBasd T'paHulla NOUCKA
while (right - left > 1) // Illoka npaBas I'paHulla IpaBee JIeBOM
{
middle = (left + right) / 2; // CepemuHa obiacTyu HOMCKa

if (a[middle] >= b)
right = middle; // llepemnBuraeMm MNpaByi T'PAHULLY
else
left = middle; // ViHaue nepemBuUraeM JIEBYK TPAaHUILY
}
if (a[right] == b)
cout << right;

else
cout << -1;




[Iporpamma BEIBEIET MHIIEKC UICKOMOTO 3JIEMEHTa, JIOO -1, eCITi Takoro 371eMeHTa B MACCHBE HET.

IMTociie BBITIONIHEHUST alropuT™Ma TepeMenHasi right Oyaer ykaspiBaTh Ha IEpPBBIA JJIEMCHT B
MaccHBe, KOTOPBIi paBeH HCKOMOMY OSJEMEHTy WM Oosbine uckomoro. Ilepemennas left Oymer
yKa3bIBaTh Ha CaMblii OOJIBIIION 3JIEMEHT, MEHbIIE MCKOMOTO. Eciu armeMeHTa, paBHOTO HCKOMOMY WIIH
00JIbIIIe HCKOMOTO HET, TO NepeMeHHas right 6y/er ykas3pIBaTh Ha MOCIEIHHIN 3JIEMEHT MacCHBa.

BcrpoeHHbie QyHKnyuu C++

B C++ cymectByer BcTpoenHas ¢yukuus binary search, koropas mnpoBepsieT, eCThb JH B
OTCOPTUPOBAHHOM JHANa30HE OJJICMEHT, PaBHBIA yKa3aHHOMY 3HaueHHio. DOYHKIHMS BO3BpaliaeT
3HaueHWe (rue ecnu yka3aHHBIM BJIEMEHT WMeeTcs B auamazoHe u false — ecnmu Takoit smemeHt
orcytctByeT. dyHKIMs TpeOyeT 3aroynoBka <algorithm>.

#include <iostream>

#include <algorithm>

using namespace std;

int afl10] = {( 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
int main ()

{

int b;

cin >> b;

cout << binary search(a, a + 10, b);

// Tlouck umciya b B MaccuBe a

[Tporpamma BeiBezeT 1, ecu aneMenT b Haiinen B MaccuBe u 0 — eciiu He Hali/ieH.

[puBenem u apyrue nosesnbie Gynkuun C++. Oynkius lower_bound Bossparaer ureparop
IIEPBOTO 3JIEMEHTa B OTCOPTHPOBAHHOM JTHAIa30HE, KOTOPHIi paBeH WK OOJIbIIIE HCKOMOTO 3JIEMEHTA.
#include <iostream>
#include <algorithm>
using namespace std;
int af10] = {1, 2, 3, 4, 5, 5, 5, 8, 9, 10 };
int main ()

{

int b = 5;
cout << *(lower bound(a, a + 10, b)) << endl;
b = 6;

cout << *(lower bound(a, a + 10, b));

[Tporpamma BbIBEIET 3HAYCHHUS 5, TaK Kak B MACCHBE MPUCYTCTBYET 3JIEMEHT 5 W 3HaueHue 8 —
3HAYEHHUE TIEPBOTO IIEMEHTa, OOJIbIIero 6.

Awnanornuno ¢ynkuuu lower_bound paboraer ¢yukums upper_bound, koropas Bo3BpamiaeT
UTEpaToOp Ha AJIEMEHT, KOTOPbIA CTPOro GOJIbIIE MCKOMOTO B 33aHHOM JHANa3oHe yMOPSAOYCHHBIX
3JIEMEHTOB.

C/10>)kHOCTH padOThI A/ITOPUTMA GUHAPHOTIO NOMCKA

CrnoxzocTs paboTel anroputma OuHapHoro mnoucka — O(log n). Ilpeamonokum, HaM HYKHO
HaiT yncno B quanasoHe [1; 1000]. Kaxplid mar anroputMa yMeHbIIaeT 00JacTh MOMCKa B JBa pasa:

1000 uucen — 500 gucen — 250 yncen — 125 yncen — 63 yucna —32 uncna —16 yncen—8 uncen—4
yucina—2 unciaa—1 aucno. Ham norpe6osanock [log 1000] = 10 wurepanuii. To ecth mocrarouno 10
utepanuii. [lokaxkem, 94T0 MEHBbIIIE UTEPAIlii OBITh HE MOXKET.

[IpuBeneM MOKa3aTENBCTBO TIPH IIOMOIMX TIPOTOKOJIOB Pa0OTHI aNrOpuTMa. YKaXeM BCE
BO3MOXHBIC YHCIIA, KOTOPbIC MbI MOXEM HcKaTh B quanaszone [1; 1000] B mepBom cronbue. B nepsoit
CTPOKE yKa3bIBaeM HOMeEpa BOIIPOCOB, KOTOPHIE MBI 3a/aeM MpH MOucKe yucna. llpeamomoxum, Ham



moTpeboBaiock 9 BompocoB. B Kaxoi sSUEHKe CTaBUM 3HAK «+» WU «-», B 3aBHCHMOCTH OT TOTO
TIOJYYHJIH BBl OTBET «Ja» WU «HET» Ha Bail Borpoc. [loryyaeM HEKOTOPYIO TaOIUIy — TIPOTOKOJ UTPHI.
Kaxxmas crpoka moka3ssiBaeT, Kak OBUIO YraJlaHO YKCII0, yKa3aHHOE CJIEBa B CTPOKE.

HUckomoe unciao | 1 2 |3 |4 |5 |6 |7 (819
1 + N T e I I AT A
2 - + [+ [+ [+ [+ 1+ [+ [+
3 - - - - -+ [+ [+
vee - + [+ [+ [+ [+ [+ [+ [+
1000 + S R A S A O I R

Bceero momyuaercss 2°9=512 BapuaHTOB pPa3UYHBIX CTPOK (OTIHYAIOIIUXCSA JAPYT OT JApYra).

Crpok B Tabmune 1000 u momywaercs, 4to mo npuHuumy Jdupuxie xots Obl 1uist ogHa KoMOuHauus OyneT

COOTBETCTBOBaTh HE MeHee, ueM [1000] = 2 ctpokaM mpoTtokona. [lomyyaercs, 4To CymecTByeT XOTs Obl
512

2 CTPOKH, B KOTOPBIX OJJUHAKOBBIE KOMOMHAIINM 3HAKOB «+» U «-». [locKONIBKY pa3Hble YnCiIa HE MOTJIN
OBITH yrajaHbl aJTOPUTMOM Ha OCHOBE OJHUX M TEX K€ OTBETOB HAa OJHHU W T€ YK€ BOMPOCHI, TO MBI
noydaeM nportuBopeure. To ecTs [Is anroput™a OUHAPHOTO Morcka motpedyercst [log n| oneparmii.

Paboty anroputma GMHApHOTO MOMCKAa MOKHO M300pa3uTh B BHJE AepeBa. KopeHb liepeBa — 3To
nepBoe JelieHNe Tuana3oHa Mmorcka Ha /1Be yactu. [Ipeanonoxum, aTto MaccuB noncka a[8] = { 0, 1, 2, 3,
4,5, 6, 7 }. llpucBanBaem 3naueHus rpanuit: | = 0, r = 8. Kopens nepesa coorserctyer m= (1 +r1) /2 =
4. U3 kopHs JiepeBa BBIXOMAT JiBa peOpa — OJHO (JIEBOE) COOTBETCTBYET BETKE «JIa», Apyroe (mpasoe) —
BeTke «HeT» ycnoBus if (a[m] > b), roe b — nckomoe umcno. JIe mouepHHe BEPIIUHBI KOPHA — 3TO
clieiyrolue nepexosl mo rpanuie middle.

Kopens nepesa — neppas
MIpOBEpKa
I=0;r=8,m=4
1=0;r=4,m=2
1=4,r=8m=6
1=0;r=2,m=1
I1=2;r=4,m=3
I=4;r=6;,m=5
I=6;r=8,m=7

Jluctest nepeBa — ykaszatenu Ha I U | mociie pabotsl anropurma. | GyneT yka3siBaTh Ha HCKOMOE YHCIIO,
€CJIM TAKOBOE €CTh.

I'myOuHa nepeBa — KOJMYECTBO ypOBHeW B HeMm. [nyOuMHa JepeBa oOmpejenseT CI0KHOCTh
aJropuT™Ma — TIOKa3bIBACT CKOJILKO HMTEpAllMii COBEPIIMJI ajlTOPUTM OMHApHOro moucka. KojudecTBo
JIUCTBEB JepeBa OMpeeseTcss Kak 2%, rae N — HOMEp YPOBHs JepeBa (YPOBEHb BEPIIMHBI-KOPHS
HyJIeBoi). BepHeMcsi K BOTPOCY CIIOXHOCTH aJIrOpuTMa OMHAPHOTO IMouCKa. [lokakeM TIpW ITOMOIITH
JiepeBa paboThl alrOpUTMa, YTO MeHbIe, yeM 10 urepanuii mis moucka mckomoro umcia cpeau 1024

YHUCell, AITOPUTM CleIaTh He MOXeM. [IeHCTBUTENBHO, €CIM uTepaluii OyAeT BBIMOIHEHO 9, TO JINCTHEB B
JiepeBe moiayunM 512, TO ecTh BCe HAIlM YWClIa HaWaeHbl ObITh HEe MOryT. Jljis paboThl anroputma

OunHapHOTO TIoHcKa rorpedyercs [log n| oneparmii.

Ilouck KOPHA YpAaBHEHHUA AJITOPUTMOM GI/IHapHOI‘O NMNOHUCKa
AnroputM OMHApHOTO MOWCKA YAOOHO MPUMEHSTH IS ONpENeNeHUs] KOpHEH ypaBHEHHS (Tak
Ha3bIBa€MbI BEIIECTBEHHBIN OMHAPHBIN MTOWCK).

3anaua. Haiinute Takoe umcio X, uto x2 ++1/x = C, ¢ TOYHOCTBIO HE MeHee 6 3HAKOB IMOCIE
TOYKH.




BxoaHblie
JaHHBIE

B
€IMHCTBEH
HOM CTpOKE
COZICPKUTC
P
BEIECTBEH
HOE€ YHCJI0
1.0<C<
1010,
Beixoaunie
JaHHBIE
BriBequre
OJIHO YHCJIO

HCKOMBIN X.
IIpumepsl



BxoaHble TaHHBIE BrixogHnle qaHHbIe
2.0000000000 1.000000000
BxoaHble 1aHHBIE BrixogHsle qaHHbIe
18.0000000000 4.000000000

Ha pucynke npejctabien rpaguk GyHKIun y = x2 + /X — 2, COOTBETCTBYIOIIEH MepBOMY
BXOJIHOMY TECTy. 3aMeTHM, 4YTO (YHKIMS SBIISCTCS BO3pacTaloliedl (yHKIMEHd Ha Bcell o0aacTu
ompeeneHus, Kak cymma AByx Bospactatoumx ¢yskimit. ¥(0) <0, y(C) > 0. 3Hauut, GpyHKIUS UMEET
ua npomexytke [0; C] enuHcTBeHHBIH KOpeHb. [TouCK KOpHS OyaeM MPOHU3BOMUTH C TOYHOCTBIO € =
10-10, ByneM yMeHbIIATh JAWANa3OH IOKMCKA, CABUTAs MPaBYK WM JICBYIO TPAHUIly MOWCKA, TOKa HE
JOCTUTHEM 33/IaHHO# TouHOCTH. [IporpammMa npuBeaeHa HIKE.

#include <iostream>

#include <cmath>

using namespace std;

const long double eps = 1le-10;

long double f (long double x) {
return x * x + sqgrt (x);

}

int main () {

long double ¢, left = 0, right = 1lel5, middle;
cin >> c;
while (fabs(right - left) > eps) {

// for (int 1 = 0; i < 100; ++1) Ha OpakKTHUKe MCHOJL3yLT for
middle = (left + right) / 2.0;
if (f(middle) - ¢ < 0)

left = middle;
else

right = middle;
}
cout << fixed;
cout.precision(7);
cout << right;
return 0;

B npuBeneHHON NOporpaMMe OKOHYAaHUME IIOMCKAa MPOUCXOAUT B TOM Cllydae, Korzaa
paccMaTpUBAEMBbIl OTPE30K CTAHET MEHBIIE 33JaHHOM NOrpeIHOCTH. [IpuMepHOE KOIMYECTBO UTEPALIMNA

anroputMa Oyner paBHo log (B=L). B paccmarpuBaeMOM TNpHUMEpe CMENICHHE TpaHUIl IIOHCKa
S

NPOUCXOJMIO HA OCHOBE cpaBHeHWsi 3HaueHus ¢Qynkiuu ¢ Hysnem: f(middle) — ¢ < 0. Ecnu ner
uH(OpPMAILIMKE OTHOCHTEIFHO MOHOTOHHOCTH (DYHKIIMH, HO TOYHO M3BECTHO, YTO HAa MHTEPBAje IMOMCKA
OHa MMEET €JMHCTBEHHBI KOPeHb, TO pasyMHee OyJeT MPOBEPATh HAJTHYHE PA3HBIX 3HAKOB (DYHKIIMU Ha
rpaHunax HOBOW oOiactu moucka: B ciydae f(I) * f(m) < 0 mnepeaBurarh MNpaByil0 TPAHUILY
(mepexoiMM B JIEBBII MPOMEXKYTOK), a B ciydae f(r) * f(m) < 0 mnepenBurath JEBYI TPaHHILY
(TIepexoIuM B MPaBBIN MPOMEKYTOK).

Pemienue 3a/4a4. BI/lHaprIﬁ IMOUCK I10 OTBETY

3a1auu, B KOTOPBIX TpeOyeTcs HaWTH Kakoe-THOO 3HaueHHEe, YacTO MOTYT OBITh pElleHBI MpH
MOMOIIY aJiTOpUTMa OMHAPHOTO IMOWCKa. B 3TOM cityyae roBopaT o OMHAapHOM MOWCKE MO oTBeTy. s
pEeIIeHuns TaKKX 337a49 HEOOXO0IMMO OTPENEINTh UCXOIHYI0 00J1acTh MOMCKA: JIEBYIO U MPaBYIO TPAHUILY
nmorcka. OGiacTe MONCKA KaK pa3 M MPEJCTaBIIeT COO0W YIOPSII0Y€HHOE MHOKECTBO MOTEHIINAIBHBIX
OTBETOB, CPEIU KOTOPHIX HY)KHO BBIOpATh TOT, KOTOPBIN YAOBJIETBOPSET YCIOBHIO 3a1a4u. BaxkHO
npeIBapUTEIBHO CHOPMYITHUPOBATEH YCIOBUE TIEpEXo/ia B JIEBYIO WM NPABYIO IOJIOBHUHY OOJIACTH MTOMCKA
Ha KaXXJOM IIare anroputMa. Jljig 3Toro, Kak NpaBWJIO, IPOMCXOIUT BBIUMCICHUE 3HAYEHUs JAaHHOH B
3ajjaue XapaKTEepUCTUKU U IIepexo]l B JIEBYIO WM INPaByK O0JIACTH IOMCKAa B 3aBUCHUMOCTH OT TOTO,




OoJTBIIIE WITH MEHBITIE 3Ta XapaKTepUCTHKA, YeM Ta, KOTopas TpeOyeTcs miis oTBeTa. PaccMoTpuM mpumep.
3agaua «/lungombny (PeruonaneHbiii 3Tanm Beepoccuiickoit omuMIHUanbl MIKOJEHUKOB I10
napopmatuke 2009 - 2010 yueGHOTO rona)

K oxonuanuto mikonsl y [letn HaKomuiock N IUIIIOMOB, MPUYEM BCE OHM MMENU OJUHAKOBEHIC
pasMepbl: W — B mupuHy 1 h — B BeicoTy. IleTs pemmn yKpacuTh CBOIO KOMHATY, TIOBECUB Ha OJHY W3
cTeH cBOW AUIUTIOMBI. OH pemni KyIuTh CIeIHAIBHYIO JOCKY, 9TOOBI MPUKPETHTH e€ K CTeHe, a K Hel —
quruiombl. [leTst xoueT, 4TOOBI JOCKa ObLIa KBajgpaTHOW. Kakaplii ITUTUIOM JOMMKEH OBITH pa3sMenicH
CTPOro B MIPSAMOYTOJbHUKE pasmepoM W Ha h. JIumiomsl 3amperiaercs moBopaunBaTh Ha 90 rpamaycos.
[IpsIMOYTOTEHUKH, COOTBETCTBYIOIIME PA3JIMYHBIM JUIUIOMAaM, HE JOJDKHBI UMETh OOINUX BHYTPEHHHUX
Touek. Tpedyercs Hamucarh MPOTPaMMy, KOTOpas BBIYHCINT MHHAMAIBHBIN pa3Mep CTOPOHBI JTOCKH,
KoTopas nmotpedyercs Ilere mist pa3MereHns BceX CBOMX JAUIIIIOMOB.

1 =0;, r=(w+ h) *n+ 1;
while (r -= 1 > 1)
{

int x = (r + 1) / 2;

if ((x / w) * (x / h) >= n)
r = X;

else
1l = x;

}

cout << r;
Juia pemieHus 3a1a9u MpeABapUTENEHO ObIIa BRIOpaHa 00JIACTh MOMCKA: MUHUMAIBHBIA pa3Mep

kBagpata — 0, MaKCUMaJbHBIH pa3Mep KBaapara (C M30BITKOM) TaKoOB, YTO KBaJApaT IIpEBpallacTcs B
auHMo auHbl (W + h) * n. Ha kaxmoil uTepaluy anropurMa Mbl BBIYHCISAEM X — CEpeIHHy 00JacTH
noucka. JTO BO3MOKHAs JAJMHA KUCKOMOT0 KBajpaTa. Takoi KBaJapar MmpoBepsieTca Ha TO, BMECTUTCS JIU B
Hero 0oJblle, YeM Hy>KHO JUIJIOMOB MIIHM HY’)KHOE KOJIMYECTBO AMILIOMOB. Eciu 310 Tak, To nepensuraem
NpaByl0 TPaHUIy MOKMCKA, TO €CTh OyaeM yMEeHbIIaTh HMCKOMYIO JUIMHY KBajpara (BeAb BMECTHIIOCH
Oosplie, YeM HY»XKHO AUIUIOMOB). M MOBTOpsieM MOUCK A0 TeX MOp, IOKa JIeBasi U MpaBasi TPaHUIIa OKUCKA
HE OKaXYTCA PSJIOM.

CopTHpOBKa OACYETOM U IPUMEHEHHE BCTPOEHHBIX COPTUPOBOK

Cmanoapmuas oubnuomexa wabnonog STL: ecmpoennvie copmuposku u ux npumenenue. Hc-
NOMb306AHUE COOCTNBEHHBIX KOMNAPAMOPO8 8 aneopummax copmuposku. Cmabuivhvie COpMUposKi.
bvicmpas copmuposxa. k-a nopaokosas cmamucmuxa. Copmupogka noociemom. Ily3vipvrosas copmu-
POBKA, COpmMuUposka 8vloopom, copmupogka ecmagkamu. CroxicHocmsb aneopummos copmuposku. Ilpu-
Mepbl 3a0ay, Peuaemblx ¢ UCHONb308AHUEM AN2OPUMMOE COPIMUPOBKUL.

O6uiee npeacTaBJIeHHE

AnropuTMUYecKas 3ajada COPTUPOBKU (GOpMYIIHPYETCS CIEeIyOIUM 00pa3oM: JIaH MacCcuB U3 N
yrcen. HeoOXoauMo ymopsaounuTh 3JIEMEHThI MacCHBa TaK, 4TOOBI OHHM PACIONAraiCh B MAaCCHUBE IO
Bo3pacTaHuio (yowriBaHui0). CyIIeCTBYeT JTOCTATOYHO MHOI'O aJIFOPUTMOB COPTHPOBKH, KOTOPHIC MMEIOT
Pa3IMYHYIO0 CIOXKHOCTh PabOTHI — OT KBapaTHuHOH 3a O(N?2), no cnoxknoct O(Nlog N). Paszymeercs,
JUTS YCTICIITHOTO BBICTYIUICHHS HA OJIMMIIHMAIAaX HAJ0 MOHMMATh JIOTHKY paOOThl OOJBINMHCTBA aliTOPUT-
MOB COPTHPOBKH ¥ YMEThH MTOJIB30BATHCS CTAHIAPTHBIMY alroputMamu 6uoamorekn STL.

AropuTMsbl COpTUPOBKHU 6U6IMOoTEeKH STL

CopTUPOBKM KOHTCHHEPOB MOTYT OBITH BBIIOJIHEHBI NPHU TIOMOINU CTaHAAPTHBIX AJITOPUTMOB
coptupoBku 6ubaroTeku STL. ANropuT™Mbl COPTHPOBKH TPEOYIOT HMOIKIFOUYEHHUS 3arojoBka <algorithm>,



[IpuBenem nepedeHb arOpUTMOB COPTUPOBKM U aJIrOPUTMOB partition, IOHUMaHUE JIOTUKU pabOThl KO-
TOPBIX OyZeT HEOOXOAMMO NPU U3YUEHUH OBICTPOI COPTUPOBKH.

AJITOpUTM Onucanue ajaropurMa

sort(itl, it2, Pred) VHopsI09uBaeT 3IEMEHThI B YKa3aHHOM JTHANa30He HTEPATOPOB B TO-
psIIKe BO3pACTaHMs HJIH COTJIACHO YKa3aHHOMY KPUTEPHUIO YIIOPSI0YUBa-
HUSI, 3a7]aHHOMY OMHApHBIM npeankaToMm Pred (kommapaTtopom). Crioxk-
HoCcTh anroputMa B cpegaeM — O(NlogN).

stable_sort(itl, it2, Pred) VHopsiourBaeT 3EeMEHTHI TIPH OMOIIN CTaOMITBHOM COPTHPOBKH, IPU
KOTOPO# COXPAHSIETCSI OTHOCHTENBHBIN MOPSIIOK COPTUPYEMBIX IIEMEH-
TOB. CIIO’KHOCTB aIrOpUTMa GOJIBIIIE, Ye€M CIIOXKHOCTH anropurMa Sort(), B
ayaieMm ciydae ona pasaa O(NlogN), B xyamem — O(N(logN)?). Pa-
OoTaeT MeuIeHHEe, YeM SOrt().

partition (itl, it2, Pred) PazpgensieT aieMeHTHI AUana3oHa Ha J[Ba HEMEPECEKAIOIIUXCS [TOIMHOKE-
CTBa, MPU 3TOM D3JIEMEHTHI, YIOBICTBOPSIONINE YHAPHOMY MPEIUKATY,
OPEAIIECTBYIOT T€M, KOTOpPBIE HE YAOBICTBOPSIOT eMy. Bo3Bpaiaer nure-
paTop Ha Ha4aJo BTOPOTO MOAMHOXeCTBa. CIIOKHOCTh aJIrOpUTMa pazou-

enus - O(N).
stable_partition  (itl, it2, | Pasmenser smeMeHTHI qHana3oHa Ha JABa HEMEPECEKAIONIMXCS MHOYKECTRA,
Pred) [PH 3TOM BJIEMEHTHI, YIOBJIETBOPSIONINE YHAPHOMY HPEIUKATY, MPE/IIie-

CTBYIOT TEM, KOTOPBIC HC YAOBJICTBOPAIOT EMY, COXpaHIA OTHOCHUTCIbHBIN

HOPSIOK DJIEMEHTOB MaccuBa. CIOXXHOCTh aIrOpUTMa pa3OHeHUs
O(NlogN).

HarssimHoe npeacTaBieHue 0 pe3yabTare paboThl KaX/I0r0 U3 YKa3aHHBIX aTOPUTMOB JAaf0T HH-
JKETIPUBEICHHBIE PUCYHKH, HAa KOTOpeIX a[16]=(5,1,9,2,0,5,7, 3, 4,5, 8,5, 5, 5, 10, 6) — ricxoaHsIii
MACCHUB DJIEMEHTOB.

Ncxonmubrit MmaccuB a[16]

5 [1 [9 [2 Jo |5 [7 [3 |4 [5 [8 |5 [5 [5 |10 |6

MaccuB 1ociie mpuMeHeHust anroputMa Sort(a, a+16)

0 [1 [2 [3 [4 [5 [5 [5 [5 [5 [5 [6 [7 [8 |9 10

MaccuB nociie npuMeHeHust aropuT™a partition (a,a+16,pr6), rue pré — yHapHbIii peuKaT.
bool pr6(int wvall){ return vall>6;}

108 9 7 70 [6 [2 [3 |4 [5 [f [5 [5 [5 |5 |5

Maccus nocie npuMeHenus anroputMa Stable_partition (a,a+16,pr6)

9 [7 [8 [0 [5 [t [2 [0 [5 [3 [4 [5 [5 [5 [5 |6

Cra6u/ibHasA COPTHPOBKaA

YacTo MpuMEHSIOTCSI METOIbl COPTHPOBKH JIEMEHTOB C HECKOJBKMMH KiltodaMu. Hampumep, ec-
JM 3aJIaH 3aKOAMPOBAHHBII CIIMCOK YUYEHHKOB KJIacca ¢ YKa3aHWEM KOJIMYECTBA PEIICHHBIX MMH 33134 U
TpeOyeTcst YHOPSIOYUTh 3TOT CHHCOK IO yOBIBAaHWIO KOJMYECTBA PEIICHHBIX 33/1a4, TO HECTaOWIbHBIC
ITOPUTMBI COPTUPOBKH MOTYT CYIIECTBEHHO TIepeMeNIaTh UCXOIHbIE JaHHbIE. PaccMOTpUM pe3ynbTaThl
COPTHUPOBKHU 3am¥celd anroputMoM sort() U ajIropuTMOM CTaOMIIBHOHM COpTHpOBKH Stable sort(), mpuse-
JCHHbIE HIKE. 3aliCy COPTUPYIOTCS 10 KIIIOUY - KOJIMYECTBY PELICHHBIX 3a1a4. Kak BUIHO U3 mpumepa,
cTaOMIIbHAsE COPTUPOBKA COXPAHSIET OTHOCHTENBHBINA MOPSJIOK AJIEMEHTOB B MCXOJHOM MaccuBe. 3ame-
TUM, YTO YBUJIETh OTIHYHE MEXIY pe3ylbTaTaMy padOThl CTAHJAPTHBIX ATOPUTMOB COPTHPOBKU OHO-
muoreku STL: coptupoBku sort() u crabuibHON copTUpoBKH stable sort() MOXHO TOJILKO Ha OOJBIINAX
MacCHBaX UCXOJHBIX JaHHBIX.

HcxoaHblii MacCHBa ITocie coptupoBku SOrt() ITocse copruporku Stable_sort()
Val0 6, Vall 6, Val2 4 Vall6 4, Val30 4, Val2 4 Val2 4, Val5 4, Val6 4
Val3 6, Val4 6, Val5 4 Val29 4, Val27 4, Val5 4 Val8 4, Val16 4, VVal19 4
Val6 4, Val7 6, Val8 4 Val6 4, Val24 4, Val8 4 Val2l 4, Val22 4, Val24 4
Val9 5, Val10 6, Valll 6 Vall9 4, Val22 4, Val21 4 Val27 4, Val29 4, Val30 4
Vall2 5, Val13 6, Val14 5 Val31 4, Val12 5, Val14 5 Val31l 4, Val9 5, Val12 5
Vall5 5, Vall6 4, Vall7 6 Vall5 5, Val32 5, Val18 5 Vall4 5, Vall5 5, Val18 5
Vall8 5, Val19 4, Val20 6 Val23 5, Val25 5, Val28 5 Val23 5, Val25 5, Val28 5
Val2l 4, Val22 4, Val23 5 Val9 5, Val10 6, Vall7 6 Val32 5, Val0 6, Vall 6
Val24 4, Val25 5, Val26 6 Val7 6, Vall3 6, VVal26 6 Val3 6, Val4 6, Val7 6
Val27 4, Val28 5, Val29 4 Val4 6, Val20 6, Val3 6 Vall0 6, Valll 6, Val13 6
Val30 4, Val31 4, Val32 5 Vall 6, Valll 6, Val0 6 Vall7 6, Val20 6, Val26 6
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Hcnosib30BaHUE COGCTBEHHBIX NPEeAUKATOB /JJisl a/ITOPUTMOB COPTUPOBKU
Oynkus sort() MOXKET IPUHUMATh B KaUeCTBE TPETHEro mapaMeTpa (pyHKIHIO — KPUTEpUH cop-
TUPOBKH (KoMmapaTop). [IpuBenem mporpaMmy, B KOTOPOH B BEKTOPE XPaHSATCS DJIEMEHTHI CTPYKTYPHI
list_ fam. CtpykTypa 1mo3BOJII€T OMHCAThH HNEMEHTHI, COCTOSIINE U3 IBYX 00BEKTOB — (haMIIINU U OIIEHKH
YUCHHKA.
struct list fam{
string fam;
int value;
}i
CpaBHeHHE IBYX 3JIEMEHTOB, IMCIOLIUX THIIT OIMCAHHOW CTPYKTYPHI, JOJKHO MPOU3BOAUTHCS IO
KakoMy-TTH0O0 KpUTEpHUIO COPTUPOBKHU. Hampumep, npu cpaBHEHUH 3JIEMEHTOB TOJIBKO M0 Oaly yuyeHHKa
Y YHOPSIOYMBAHUH IEMEHTOB 10 YOBIBAHUIO, MOYKHO HCIIOIB30BaTh CIEAYIOLUIHIA KOMIapaTop.
bool comp (list fam a, list fam b) {
return a.value>b.value;

}

ANTOpPUTM COPTHPOBKH B 3TOM CIydae OyAET BhI3bIBATLCS C YKa3aHUEM KOMITapaTopa.
stable sort (rating.begin(),rating.end(),comp);
B cinyyae He0OXOIUMOCTH COPTUPOBKH 10 YOBIBAHUIO, MOXHO JIMOO HAIKCATh COOCTBEHHBIM
KOMITapaTop, J100 BBIMOJIHUTH COPTHPOBKY, a MOTOM BOCIOJB30BaThCS MeToaoM reverse(), KoTopalid
PAcCIONIOKHT JIEMEHTHI KOHTEHHEepa B 00paTHOM MOpsKE, MO0 MepeaTh COPTUPOBKE UTEPATOPHI

rbegin(), rend().

AaroputmM partition
Anroputm partition() mo3BoJsAeT Pa3OUTH MHOXKECTBO HA JIBa TIOAMHOXKECTBA 110 KPUTEPHUIO, OTIH-

CaHHOMY B YHapHOM TpeauKaTe. B mprMepe Hibke MpeAWKaT BO3BpallacT 3HAUCHHE true, €CH AJIEMEHT
He kpateH 3. [locne mpumenenuns ainroputma partition(), BHagane MaccuBa OyAyT pacIoyioKeHbI He KpaT-
HBIEe 3 4HCTa, 3aTeM KpaTHble 3 uncia. Takum oOpa3oM, MaccuB a[] Oymer pa3douT Ha JABa OJMHOXKECTBA
— OJIHO U3 HUX COCTOUT u3 umucen {1, 2, 8, 4, 5, 7}, apyroe u3 uucen {6, 3, 9}. Anroput™m partition() Bo3-
BpalaeT UTEepPaTop Ha MEPBbIi IEMEHT BTOPOTO MOIMHOKECTRA.
int al]l={1, 2, 3, 4, 5, 6, 7, 8, 9};
bool comp (int 1) { return (1%3); }
int main ()
{
mE *ag
i = partition (a, at9, comp);
for (int *j=a; j!=a+9;++7j)
cout<< (*j) <" ";
cout<<endl;
for (int *j=a; Jj'!=i;++3)
cout<< (*j) <" ";
Crnoxnoctb pabotsl anroputma O(N), rie N — KOJIHMYeCcTBO 2IEMEHTOB B MAaCCHBE.

BoicTpasa coprupoBka QuickSort

PaccMOTpeHHBIE 10 3TOT0 aJrOPUTMbI COPTUPOBKH ANrOpUTM OBICTpO#i copTrpoBku QuickSort
umeert B cpeqHeM ciioxkHocTh O(Nlog N) u paboTaeT o NpUHIIMITY «pa3JIeNsiid U BIACTBY». AITOPHTM
QuickSort siBIsIETCS COCTAaBHOM YacThIO CTaHAAPTHOTO anroputMa sort() oubimorexu STL.

B o0mem Buae paboTy anroputMa MOKHO ONHCATh CAEAYIOUIMM 00pa3oM: BEIOMpaeTCsl OMOPHBIN
aJieMeHT - partitioning element. CopTupyeMsblii MaccUB TIEpEYHOPSIOUYMBAETCSI OTHOCHTEIEHO OTIOPHOTO
3JIEMEHTa, U pa30MBaeTCs Ha JIBE YACTH: JIEBas YacTb COCTOUT M3 DJIEMEHTOB, HE OOJBIIMX OMOPHOTO, a
npaBasi 4YacTh COCTOMT M3 3JIEMEHTOB, HE MEHBINUX ornopHoro. [TonHas yrmopsao4eHHOCTh MacCUBa JI0-
cTUraercsi pa3OMeHrneM ero Ha 4acTH C TOCIIEAYIOIUM PEKyPCHUBHBIM IPUMEHEHHEM K HUM 3TOTO K€ Me-
ToJa. 3aMETHM, 4TO ObICTpasi COPTHPOBKA HE SIBIAETCS CTAOMILHON COPTHPOBKOH.

[IpuBenem npumep paboThl anropuT™Ma OBICTPOW COPTUPOBKM Ha  TPUMEpPE  MaccuBa


https://msdn.microsoft.com/ru-ru/library/bb386061.aspx

a[71={7,8, 1, 2, 4, 3, 6}.

Brauane paboter anroputma 1=0; r=N-1; Buibupaem onopusiii snemenm. CymecTBYIOT pa3HbIC
CII0co0bI BBIOOpA OMOPHOTO 3JIeMeHTa p, Hanpumep, p=a[m]=a[(l+r)/2] umu p=a[l]. TeopeTHueCKHU MOKHO
BBIOUPATH CIIyYaHBIH 3JIEMEHT MEXIY JICBOW M MpaBOW rpaHULEH, HO QYHKIHs TeHepaliy CIy4aiHOTO
yrciaa paboTaeT MelieHHee, YeM MPOCThie apu(MeTH4YecKrue ACHCTBHsS, MOITOMY BBIOOP CIy4aillHOTO
Yycia MOXET CHU3UTh MPOU3BOIUTEILHOCTD alropuT™Ma. KOMIIPOMUCCHBIM BapHaHTOM MEXY BEIOOPOM
KOHKPETHOTO 3JIEMEHTa IOCJIEAOBATEIbHOCTH U CIyYailHBIM €r0 BBIOOpOM, SIBJISIETCSl CIOCOO BBIOOpa
mM=(X*I+y*r)/(x+y), rme X u Y - IBa MPOM3BOIBHBIX YHCIIA.

Ilocne BBIOOpa OMOPHOTO AJIEMEHTA Maccug nepeynopsoouusaemcs (MPOUCXOIUT pa3OUCHUE
MaccrBa) TaKUM 00pa3oM, YTOOBI AIEMEHTHI He OOJbIe ONOPHOTO HAXOMWIMCH Obl BHAYalle MAacCHBa, a
3IIEMEHTBI, HE MEHBIIIHE OMIOPHOTO — B MIPABOW YacTH MaccuBa. DTO HAIIOMHUHAET paboTy alropuTMma par-
tition(). Ha pucyHke MBI BUIAUM TPACCHPOBKY aJTOPUTMa — IMOKA yKa3aTellb i HAXOIUTCS Ha JIIEMEHTE,
MEHBIINM, YeM ONOPHBIN, OH MEPEABUTACTCs BIPaBo. AHAJOIMYHO, IOKA yKa3aTenb ] HAXOAUTCS Ha dJie-
MEHTE, OOJBIINM, YeM OTIOPHBIA OH TEpPEJIBUTACTCS BICBO. YKa3aTeld OCTAHOBATCS HAa «HETPABHIHHOY
PacIoNOKEHHBIX AJIEMEHTAaX, B 3TOM cllydae MX HaJ0 MOMEHSITh MECTaMHM, U MOCIE 3TOTO CABHHYTH YKa-
3aTeNH | ¥ j HAa OJIHY MO3HUIIMIO BIPABO U BJICBO COOTBETCTBEHHO. [Iporieaypa mpomaonkaeTces 10 TeX mop,
MIOKa BBITIOJIHACTCS yClIoBUE I<=j. B KOHIIe pabOTHI IPOIEIYPhI MIEPEYNOPSI0OUNBAHUS JIEMEHTOB yKa3a-
TEJH | ¥ ] IOMEHSIFOTCSI MECTaMHU.

i j p 0 1 2 3 4 5 6
0 6 p=a[3]=2 | 7Ti 8 1 2 4 3 67
0 5 2 7Ti 8 1 2 4 37 6
0 4 2 7Ti 8 1 2 4Tj 3 6
0 3 2 7Ti 8 1 24, |4 3 6
2 1 2 2 17j 8Ti 7 4 3 6

JleBas wacte MaccuBa a[l, i-1] COCTOUT U3 BIIEMEHTOB HE OOJBIINX, YeM OMOPHBIN (Ha PUCYHKE
BBIJIEJICHAa CephIM IBeTOM). [IpaBas yacTh MaccuBa a[j+1, r] COCTOMT M3 AJIEMEHTOB HE MEHBIIUX, YeM
OMOPHBIM.

Ianee ebisvisaemces pexypcusho npoyedypa QUICKSOrt st TeBoit 1 TipaBoii yacTeit MaccuBa. PeKkypCHBHBII
BBI30B OCYIIIECTRIIETCS IPH YCIIOBUM, uTO |<j (117151 IeBOIA YacTH) ¥ >1 (17151 PaBO#i 4acTi).

PexypcusHsiii BbizoB Quicksort(I=0,j=1) ot ieBo#t yacT MaccuBa

0 1 2 73— 17Tj 8 7 4 3 6
0 1 2 1Tj 2 1 8 7 4 3 6
PexypcusHbiii Bbi30B Quicksort(I=2,j=6) ot npaBoii yacTu MaccuBa
2 6 4 1 2 8T 7 4 3 6T
2 5 4 1 2 8Ti 7 4 -37j
3 4 4 1 2 3 Ti<—f 4 N 8
4 3 4 1 2 3 oy | 7T 8 6
PexypcusHsliii Be13oB Quicksort(1=4,j=6)
6 8 1 2 3 4 77Ti 8 6Tj
2 3 4 7 8 1 6Tj
6 5 8 1 2 3 4 7 67 8 1
PexypcusHsliii Be13oB Quicksort(1=4,j=5)
4 5 7 1 2 3 4 74 |6Ti 8
5 4 7 1 2 3 4 67j 74 |8




I

IIpuBemeM IPOrpaMMHYIO pealu3aiuio GYHKIIUH OBICTPO COPTHPOBKH.
void quick sort(int 1, int r){
int i=1, j=r, p=al(l+r)/2],temp;
while (i<=7) {
while(al[i]l<p) i++;
while(a[j]l>p) J--7
if (1<=3) {
temp=alil;
alil=aljl;
aljl=temp;
Lok ==,

}
if (1<j) quick sort(l,j);// JleBas uacrTsb
if (i<r) quick sort(i,r); //lIpaBasg yacTsb

OneHKa CJI0KHOCTH GBICTPOI COPTUPOBKHU
Anroput™ ObIcTpoil copTupoBKU B cpenHeM ucnonbdyet O(Nlog N) cpasuennii u O(Nlog N)

npucsauBanuii, 0(log N) NONONTHUTENHHON MaMSITH JIJISI XpPAHEHUSI CTEKAa PEKYPCHUBHBIX BBI30BOB.

Bbrictpas coprupoBka Hea(h(heKTUBHA HA HEKOTOPBIX MPOCTHIX MAacCHUBaXx AHHBIX, HAPHUMED, €C-
JIM OHA MPHUMEHSETCS AJI1 COPTUPOBKHU YK€ OTCOPTUPOBAHHBIX MAacCHBOB. B XynmieM ciydae anroputm
umeet cioxxkHocTh O(N2). Kpome TOro, peKypcuBHBIC BBI3OBBI SIBISIOTCS 3aTPATHBIMU OIEPAIMSIMU, H
JUTE HeOONBIINX MAacCHBOB JAaHHBIX OBICTpas COpPTHUPOBKa OyneT paboTarh He odeHb dddexTuBHO. [lo-
3TOMy, B cirydae HeOompmmx o0semMoB gaHHbIX (<K, rme K — HekoTopoe HEOObIIoe YnCiIo, HalpuMep,
32), ObIcTpasi COPTHPOBKA TaKke padoTaeT He O4eHb XOpoulo. B ciyyae HEOOMBIIOr0 KONMWYECTBa JIaH-
HBIX HMCIOJB3YIOT HEPEKYPCHBHBIE METOMbI COPTHPOBKH, HalpHUMEp, COPTUPOBKY BCTaBKaMH HJIM BBIOO-
POM, 4TO JTaeT MPUPOCT MPOU3BOAUTEIHHOCTH aJITOPUTMa COPTUPOBKH.

PaccmoTpum xyowwuii cayuaii pabomul aneopumma 6vicmpoli cCopmupogKu Ha IPUMEpe YHOPsIIo-
YEeHHOTO MacCHBa JaHHBIX, B KOoTopoM N arnemeHToB. [Ipu mepBom pa3OHMeHHH MaccuBa MpOLETypOr
partition mpousBoautcst N cpaBHeHwHiA. PeKypcHBHBIM BBI30B OT JIeBOM YacTH mMaccuBa pasmepoM (N-1)/2
Y B JIJAJIbHEUIIIEM OT MPaBoO¥ yacTu MaccuBa pazmepom (N-1)/2 npuBoaut B 001eH CI0XHOCTH K N cpaB-
HeHMsAM. Paccyxnas nanee, mojayduM oOIee KOJIMYECTBO CPaBHEHHMH AJIsl yHOpsgodeHHoro ¢aiina, pas-
HOoe N+(N-1)+(N-2)+...+2+1=(N+1)*N/2, To ectsb mopsiika N2.

B cpeonem 6vicmpas copmuposka sbmonuser 2NlogN cpaBHenuil. [IpoBenem orieHKy Koiaude-
CTBa CpaBHEHUH, BBIIIOTHIEMBIX BO BpeMsl ObICTPOI COPTUPOBKU N>=2 cilydailHO pacnpeieleHHBIX pas3-
JIMYHBIX DJIEMEHTOB.

1
cy=N+1 +ﬁ 2 (Cr—1+ Cynp)
1<k<N
N+l — KOJIMYECTBO CpaBHeHI/Iﬁ OHOpHOFO DJICMCHTA Ha HepBOM mare aJ'IFOpI/ITMa C N'l DJICMCH-

TOM H €eIlle IByMs, KOT/la HHIEKCHI mmepecekyrcst. Kaxkaprit K-if seMeHT MOKeT ObITh EHTPaTbHBEIM C Be-
positHocThio 1/N. Tlocme BBIOOpa K-20 OMOpHOTrO 3iIeMeHTa TOIyYaeM YaCTHYHO YHOPSIOYEHHBIE YacTH
maccuBa C pasmepamu k-1 u N-k. 3amerum, uto Co + C1 + -+ Cy—1 = Cy—1+Cy—2+...+Co. 3Haywr,

Cv=N+1+ ZﬁleksN Cr—1-
YMmHO)HUM 00€ yacTH cpaBHeHHs Ha N 1 BeruTeM 3Ty *Ke dhopmyy st N-1.
NCy—(N—-1)Cy-1=N(N+1)—(N—1)N + 2Cy-1.
NCy = 2N + (N + 1)Cy-1.
[Monemum o6e yactu va N(N + 1) u momyuum cootHomrenue Cy/(N + 1) = 2/(N + 1) + Cy-1/N.

[IpuMeHuB AanbHEIIME peodpa3oBaHus, MOJyduM_CN = 2 + 2 4 CN-2 = ... =C2 4 Y3y 2 |
N+l N+1 N N-1 3 k+1



W3 kypca MareMaTHYeCKOTO aHajw3a B NaJbHEWIIEM BBl y3HAETE, YTO MPHUOIM3UTENHFHOE 3HAYCHHE

— ~ 2¥1<kenl ~ 2InN. To ecTh, CIOKHOCTH AITOPUTMA OBICTPOIl COPTHPOBKHM B CPEIHEM PABHO
N+1 k

O(Nlog N).

INouck K- nopAJAKOBOM CTATUCTHKH

[Touck K- mopsiIKOBO# CTATUCTUKY 3aKITIOYACTCS B TIOMCKE K-TO 3JIeMEHTa B yIOPSIIOYSHHOM I10
HeyObiBaHHIO MaccuBe A, cocrosmiero u3 N snemenrtos. [lepBas nmopsinkoBas cratuctika (k=1)— 3to mu-
HUMyM MaccuBa, N-st nopsitkoBast cratuctika (K=N) — aTo Makcumym maccuBa. MeanaHa — 3TO MOPSI-
KoBasi cTatucTHka, rae K=N/2. [IpuBenem npumep k-x HOPSAKOBBIX CTATUCTHK Ha MPUMEPE KOHKPETHOTO
MaccHBa.

Hcxoansbiit maccus a[16]

5 |1 ]9 [2 [0 [5 [7 [3 [4 [5 [8 [5 [5 [5 [10 [6

ITpu k=1, k-s1 nopsiaxoBas craructuka pasua 0. [Tpu k=3, k-1 mopsinkoBas craructuka paBHa 2.

KoneuHo, 4TOOBI HAaWTH MOPSAKOBYIO CTATUCTHKY, CHadajla MOXKHO OTCOPTHPOBAaTh MAacCHUB
(marpumep, mpu momoru ObicTpoii coptupoBku 3a NIogN), a 3atem BeiBecTH K-it smement. Ho onrtu-
MaJIbHBI aJTOPUTM IMOUCKA K- MOPSAKOBOW CTATHCTHKH paboTaeT 3a JMHEHHOE B CPEIHEM BpEMs CO
cioxHocThio O(N).

Wnest anroput™Ma cXoka ¢ aropuT™MOM OBICTPOi copTHpoBKH. Ha BXom anropurma momarorcs | u
I — JieBast ¥ MpaBasi TpaHKIa OUCKa K -0l MOPSIIKOBOM CTaTUCTUKH, Yrciio K. [lepecTaHOBKY 31€MEHTOB
JleJlaeM TakK: HAXOIHMM IEPBBII «HENPABWIBHBIIN) 3JIEMEHT CIIEBa, 3aTE€M IIEPBbIM «HEINPaBUIbHBIN 3I1e-
MEHT CIIpaBa, M €CIIi He COILINCHh yKa3aTelln OOMEHHWBaeM HaleHHbIe 3HAaYeHHs. B 3aBHCHMOCTH OT TO-
ro, B KaKOW YaCTH YaCTHYHO-YIMOPATOUEHHOTO MAacCHBa HAXOIUTCSA UHIACKC K, MEpEeXoauT B JIEBYIO WM
MPaByIO YaCTh.
int k st (vector<int>a, int 1, int r,int k)

{
if (1>=r) return all];
int i=1, j=r, p=al(l+r)/2];
while (i<j) {
while (a[i]l<p) i+t+;
while(al[jl>p) J--;
if (i<3) {swap(alil,aljl); i++; J--;}
}

if (k>=1&6&k<i)
return k st(a,1l,i-1,k);

else if (j<ké&&k<=r)
return k st(a,j+1l,r,k);

else
return p;

PaccmoTpum paboty ¢yukimu Ha npuMepe MaccuBa a[7]={8, 9, 9, 1, 7, 5, 5}. k=5.

=0 r=6 p=1
I=1 r=6 p=8
=4 r=6 p=9

1557899 1=4 r=5 p=8

K-s mopsikoBasi craTucTUKA paBHA 8. 3aMeTHM, YTO alTOPUTM HaxOXIeHUs k-i OpSAKOBOM cTa-
TUCTHUKHU CTaBUT k-1 3JIeMEHT yNOpsI0UYEeHHOTO MaccuBa Ha CBOE MeCTO. TakKe ¢ IOMOIIBbIO 3TOTO alro-
pUTMa MOXKHO HAWTH K HAMMEHBIIMX YMCeNl MaccuBa — OHU OyayT HaxonuTbes B uaTepBaie [0, k], Ho He
OyAyT ynopsii0O4EHBI.

CopTHpOBKa C/IMAHUEM

Wnes anropuTMa 3aKJIIO9aeTCs B pa3IelicHHH MacCHBa Ha JBa moamMaccuBa. Kakmprit mogmaccus




coptupyercsa (K HUM PEKypCHBHO MPUMEHSETCS COPTUPOBKa ciimsiHueM). llomydeHHbie ynopsao4eHHbIe
MOJIMACCUBBI OOBETUHSIOTCS B OIMH OTCOPTHUPOBAHHBIN MaccuB. PexypcuBHOe pa3OueHHe 3ajaun Ha
MEHBIIINE MPOUCXOIUT J0 TEX MOp, MOKa pa3Mep MaccuBa He JOCTHUTHET €AMHHUIBI — B MacCUBE OyneT
HAXOAMTHCS OJIUH 3JICMEHT (MacCUB U3 OJTHOTO DJIEMEHTA YITOPSIIOYCH ).

void Merge (vector<int>&tm,int 11,int m2,int r)
{

int kl=11, k2=m2+1;

vector<int>temp;

while (kl<=m2&&k2<=r) {
if (tm[kl]>tm[k2])
temp.push back (tm[k2++]);
else
temp.push back (tm[k1++]);
}
while (kl<=m2) temp.push back (tm[kl++]);
while (k2<=r) temp.push back(tm[k2++]);
for (int i=11;i<=r;++1) tm[i]l=temp[i-11];

void MergeSort (vector<int>&t,int 1, int r)

if (1>=r) return;
int m=(l+r)/2;
MergeSort (t,1l,m);
MergeSort (t,m+1,r);
Merge (t,1l,m, r) ;

BrI30B COPTUPOBKU
vector<int>a (n) ;
for (int 1i=0;i<n;++1)
{
alil=rand()%11;
printf ("%d",alil]) s
}

MergeSort(a,0,a.size()-1);
Anroputm umeert cioxnocts O(Nlog N).

CopTHpOBKa NOACYETOM

CoptupoBka QuickSort UCIoyIb30BajIa Onepaluy CpaBHEeHUS 3JieMeHTOB. COPTUPOBKA MMOICYCTOM
(Counting Sort) He HCIOJIb3YET ONEpaIK CPABHEHUS, U MPUMEHSETCS Uit MaccuBa A TUCKPETHBIX JIaH-
HBIX (HampuMep, LeJbIX YKCell, CHMBOJIOB), KOTOPhIE IPUHUMAIOT 3HAYEHUS U3 HEOOJBIIOrO Jnana3oHa
a; = [0, K — 1]. [ns naHHOTO airopuT™a MPUMEHSIOT BCIIOMOTaTeNbHbIH MaccuB C, 371eMEHTBI KOTOPO-
ro c[i] = count(A, i) , rme count(A, i) - KOIMYIECTBO HIEMEHTOB B MACCHBE A, PABHBIX 3HAYCHHIO i. Pa3-
Mep MaccuBa C paBeH MaKCHMaJILHOMY JJIEMEHTY MaccuBa A.

[MpuBeaeM npuMep UCXOTHOTO MaccuBa A M BcrioMorareibHoro maccusa C.

[alil [2 5 3 [0 [2 E |0 E
i 0 1 2 3 4 5 6 7
cfifl |2 1 3 2 2 3 2 3




ITo maccuBy C 5erko MOJyYWTh YHOPSIOYCHHBIN MaccuB A. [lemas mpoxon mo maccuBy C, MBI
CTOJIBKO pa3 MOCNE0BATEIBHO BKIOYaEM B MAaCCHB A 3JIEMEHT I, CKONBKO pa3 OH BcTpeyaics B A, a
UMEHHO c[i] pas.

for (int 1=0;i<n;++1)
clali]]++;
int 1=0;
for (int 1=0;i<k;++1i) {
for (int j=1;j<=c[i];++7) {
all]l=1i;
LeFar g

}

Maccus ucnosnbzyer O(K) nonomuutensHoit namstu u umeet cioxkrocth O(N+K). Copruposka
MOJICYETOM MOXKET OBITh pealTi30BaHa Tak, YTOObI OHa 00J1a/1ana CBOMCTBOM CTa0MILHOCTH.

H3BeCTHBI U JpyrHe COPTHPOBKH, HE HCIOJB3YIOIINE ONEPAldi CPaBHEHHs, HAIPUMEp Iopas-
psIIHAsI COPTHPOBKA.

IMopa3psagHas cCOPTUPOBKA

PaccMmoTpum nzero mopaspsaHO COpTUPOBKHM MaccuBa uucell. Hampumep, HE0OOXOIUMO BBIIION-
HUTH COPTHUPOBKY MacCHBa TpexpaspsaHbix umcen a[5]=(523, 153, 088, 554, 235). k=3 — xomu4ecTBO
paspsioB. Yncna gaHel B ECATHUHOW cucTeMe cuucieHus — m=10. JlonomautensHo norpedyrores 10
BEKTOPOB, OTBEYAIONINE 32 IU(PY 00padaTsiBaeMOro paspsiaa. 3anickiBaeM YHCIa UCXOJHOTO MAcCHBa B
BEKTOPBHI, oTBedatomtue 3a mudpst: 0, 1, 2, ..., 9 B Mmaamem paspsize.

523, 153 — uncna B BeKTOpE, OTBEUAOIIEM 3a Hudpy 3 .

554 - ynucno B BEKTOpE, OTBEeUaroieM 3a nudpy 3.

235 — yucno B BEKTOpE, OTBEUaronieM 3a uudpy 5.

088 -uncno B BekTOpe, oTBEevaronemM 3a nudpy 8.

[Tomeniaem yucna U3 BCIOMOTaTEIbHBIX BEKTOPOB B UCXOJHBIN BEKTOP.

[Monyuaem: 523, 153, 554, 235, 088.

[IpousBoauM pacnpeneaeHnue Yiuces BO BCIIOMOTaTelIbHbIE BEKTOPHI TI0 BTOPOMY pa3psfy.

523

235

153

554

088

[TomMernraem yucna U3 BCIOMOTaTENbHBIX BEKTOPOB B UCXOHBIN BEKTOP.

IMonywaem: 523, 235, 153, 554, 088.

[IpousBoaumM pacnpenesaeHne Yiuces BO BCIIOMOTaTebHbIE BEKTOPHI 10 CTapLIEMy pa3psiay.

088

153

235

523

554

[Momenraem ymcna U3 BCIIOMOTaTEILHBIX BEKTOPOB B HCXOIHBIH BEKTOP.

[onyuaem: 088, 153, 235, 523, 554. Ilonyumin OTCOPTUPOBaHHBIA MaccuB. CIOXHOCTb COPTH-
poBku O(kn+km). Mcrones3yercs ononHuTenbHas mamsats O(n+m).

Ksagpatuunsie coptupoBku. CripaBouHasi ”HPOpPMaIHs




B xauecTBe cnpaBo4HOI MH(OpMaIWK, IPUBEAEM MIPOrpaMMHBIE pean3allii HEKOTOPHIX KBaJI-
PaTHYHBIX COPTHPOBOK, TO €CTh COPTHPOBOK, KOTOPBIE UMEIOT CIOXKHOCTE - O(N?). [lpuBeneHHbIE HIKE
COPTHUPOBKH HCTOIB3YIOT TOJBKO CPAaBHEHUS W MEPECTAHOBKH COCEIHUX 31eMeHTOoB. [ly3pippKoBas cop-
THPOBKA, COPTUPOBKA BCTABKAMHU W BEIOOPOYHASI COPTHPOBKA HE HCIIONB3YIOT JOMOJIHUTENBHON TaMATH U

SIBJISTFOTCS. CTAOMIIBLHBIMU.

Ha3BaHue COpTUPOBKHU IIpumep peanuzauuu
1ly3vipvrosas copmuposka for (int 1=0;i<n-1;++1) {
BubbleSort for (int j=0;j<n-i-1;++73) {
CJ‘IO}I(HOCTB-O(NZ). if(a[j+1]<a[j])
swap (al[jl,alj+11);
}
}
Copmupoexa écmaskamu int n,x,3j; int a[100];
InsertSort cin>>n;
Crnoxnocth B cpenem O(N2), cin>>x;
B ayuineMm ciydae O(N). a[0]=x;
MoXeT copTUpOBaTh 3IEMEHTHI for (int i=1; i<n;++1i) {
B IIPOIIECCE UX BBOAA . Z Z
cln>>x;
for (j=i-1; j>=0&&alj] > x; Jj—--)
alj+ll=aljl;
alj+tl]l=x;
Buibopounas copmuposka for(int i =0 ; i<n; ++1) {
SelectSort min=a[i]; min i=1i;
Croxnocts - O(N?) for (int j = i+1; j<n; ++7)
if(al[j]l<min) {
min = al[j]; min i = Jj;
}
swap (a[min i],a[i]);
}

Jns daiinoB HeOONBIINX pa3MEPOB COPTUPOBKA BCTABKAMHM M COPTUPOBKA BBHIOOpOM paboTaroT
MPUMEPHO B JIBa pa3a ObIcTpee My3bIPEKOBON COPTUPOBKH, OJHAKO BPEeMsi pabOThI JTF000T0 M3 3TUX ajro-
PUTMOB KBaJIpaTUYHO 3aBUCHUT OT pasmepa ¢aiina. [loaroMy HM OAMH W3 3TUX METOJOB HE HYXHO HUC-
MIOJIb30BATh JUISI COPTUPOBKH OOJIBITUX CIYYaliHO YIIOPSI0UEHHBIX (haitioB.



Jleknusa 8

BBeaeHue B AMHAMUYECKOe NPOorpaMMUpoOBaHue: OAHOMEpP-HasA U
JAByMepHasi AMHAMHUKa.

Pexyppenmuvie coomnowenus. Jfunamuueckoe npoOSpaMMUposanue: OCHOBHble ONpPeoeneHUs.
OonomepHas OUHAMUKA: NOOCYem KOAUYECMEd 8APUAHMOS8 peulenus, NOUCK ONMUMANbHO20 peuleHusl.
Boccmanosnenue omeema. [lgymepnas ounamuxa. 3adava o proxsaxe

O611ee npeacTaBJIeHHE

3anayn, B KOTOPBIX NMPH HATUYUKM HECKOJBKUX BO3MOXKHBIX BAPUAHTOB PEIICHHUS, MPEANOIAracT-
Csl BBIOOp B KaUECTBE OTBETA OJTHOTO HAWIIYUIIErO (ONTUMAJILHOTO) PEUICHHS, TEOPSTUYCCKH MOXKHO pe-
1Iath MepedopoM BCEBO3MOXHBIX BAPHAHTOB M BHIOOPOM Cpely HUX Hawrydiiero. IIpu Oonbimx pas-
MEPHOCTSIX BXOJIHBIX JaHHBIX MEepPe0op BCEX BAPUAHTOB (TaK HA3bIBACGMBIN METOH «Tpy0oil Cuiibl») HE Oy-
neT 3G eKTUBEH 10 BpeMeHHU. B 5ToM cirydae MOKHO TOIIPOOOBATh PEIINTH 3aAady OOIbIIel pa3MepHO-
CTH TIpY TIOMOINY PEIICHUSI MOA3a/4a4 MEHbIIEH pa3MepHOCTH. Takol METOJ PEICHUsl Ha3bl8aemcs Ou-
HAMUYECKUM NPOSPAMMUPOBAHUEM.

st Toro, 4ToOBI 3amada Morja OBITh PEIIeHa METOAOM JIMHAMUYECKOTO MPOrpaMMHUPOBaHUS
JTOJKHBI OBITh BBITIOTHEHBI CIEAYIOIINE YCIOBUS: 8 3adaie MOJNCHO 8blOeiumb nod3a0ayl aHAI0SUYHOU
CMPYKmMypbl MeHbULe20 pasmepd; CPEV BBIICICHHBIX MOA3a1au ecib MpPUsUdibibie, TO €CTh UMCIOIINE
«MaJbIA pa3Mep» U OUEBUIHOE PEICHUE; ORMUMAIbHOE pelieHie TIO3a1adu OONBIIEro pa3Mepa MOXKET
OBITH TIOCTPOCHO U3 ONMUMANILHBIX peuleHuli n003a0ay; peuleHus nod3aday 3anOMUHAOMCA 8 mabauysl,
HUMEIOIINE Pa3yMHBIC Pa3MeEphI.

3a1aun TUHAMUYECKOTO TPOrPaMMHPOBaHUs JCTATCA Ha Ba TUNA. [lo0cuem rxoauuecmea eapu-
anmos pewenus. B 5ToM ciyvae HaXOAAT CyMMapHOE KOJMYECTBO pelIeHHi moazanad. [louck onmu-
MAIbHO20 peweHus: (onmumusayust yereso @yukyuu). B 3ToM ciydyae BBIOMPAIOT JIydIllee CPEAH BCEX
peleHHH o/13a/1ay.

OaHoMepHas AMHAMMKa. PelmeHue 3aaay4

PaCCMOTpI/IM MMPUMEPLI ABYX YKa3aHHLIX BBIIIC THUIIOB 3aJa4 Ha NpUMEPE 3a4ad, pe€iIacMbIX C I10-
MOIIIBIO OHHOMepHOﬁ JANHaMHKH, TO €CTb JUHAMUKH, B KOTOpOﬁ HCIIOJIB3YCTCA OJAUH IIapaMETp.

IloacyeT Ko/IMYeCcTBAa BapUaHTOB pewmieHud. [lociegoBatesibHOCTb U3 0 1 1.

TpeOyercst moCUUTATh KOJUYECTBO MOCieoBareabHocTel mmuabl N, coctosmmx u3 0 u 1, B ko-
TOPBIX HUKAKHE JBE CIMHUIIBI HE CTOSAT PSIOM.

Ecnu Bocmons30BaThCs MOMHBIM TIepeOOpoM, To, Hampumep, 11 N=64 norpeOyeTcs creHepupo-
Barh 2% mocienoBarenpHOCTE 13 HYJIEH ¥ eIMHUI] 1 TIPOBEPUTH KaXAYIO U3 HUX Ha COOTBETCTBUE YCIIO-
BUIO 3a7a4d, 4To Hed(D(eKkTHBHO 1Mo BpeMeHH. B oO0mieM ciiydae mody4aeM CII0XKHOCTh TaKOTO
Hus - O(N2V). PaccMoTpuM perieHne 3a7a9u ¢ OMOIIbI0 TUHAMUYECKOTO IPOrPaMMHUPOBAHUS.

[IpuBeneM IpuMepHI MOCIEIOBATEIFHOCTEH, I HEKOTOPBIX HeOOIbImX urcel N.

N=1 N=2 N=3 N=4

0 00 000, 001 0000, 0001, 0010
01 010 0100, 0101

1 10 100, 101 1000, 1001, 1010

2BapuaHTa 3 BapuaHTa 5 BapHaHTOB 8 BapHaHTOB

W3 Tabauibl BUAMM, 4TO K KaKmo# mociemoarenbaocTy nHoH (N-1) MmoxxHO mpunmcats 0 B
moOoM cirydae U 1 TONBKO B TOM cllydae, eciii oHa 3akaHunBaetcs Ha O (mo ycnoBuro 3agaun). To ects,
KaXkaas mociaenoarenbHocTh IHHB (N-1) MoKeT OBITh MPOJOIKEHA JTHOO OTHUM, JTHOO ABYMS CITOCO-
Oammu.

O603HaunMm 3a i mHY nocneaoBarenbHocTh. F(i) — KonmmuecTBO mOCIEN0BATENBHOCTEH JJIMHHI |,
YAOBIIETBOPSIONTUX YCIIOBHIO 3aa4H.



IIprcBonM HavyanbHBIe 3HaUeHus quHaMuKkd: F[1]=2; F[2]=3. D10 Oyzxer 6a3za TuHaAMUKH.

IIpaBuino mepexoma auHamMukh — F(i+1)=F(i)+F(i-1) mo3Bonser moiyduTh OTBET I OOINBIIEH
10/133/]a4l Ha OCHOBE OTBETOB K IMPEABIAYIINM I0/3a1a4yaM. 3aMETHM, YTO MbI TIOJyYHIH TPABHUIIO TU-
HAMHKH TaKoe e, Kak U IS BRIYKMCIIeHus yncen OuboHauym.

OTtBeToM K 3amade Oyzaet saBisThes gncio F(N).

CnoxxrocTs Takoro pemeHus O(N).

IloacyeT Ko/IMYeCTBA BAPUAHTOB pemieHUsA. OnTUMU3anus JUHEHHONA JUHAMUKH

3anava BeranciacHus yrcena @uboHayuu U el NoJoOHbIE PEIIAr0TCS IPY TOMOIIIH JTMHEHHOM JTU-
Hamuku. Eciau napamerp N SBISETCS CAUIIKOM OOJIBIINM (HapuMep, IopsiaKa 1018), TO JaXKe JTMHEHHAs
JTUHAMFKA He OyIeT JaBaTh ONTHMalIbHOE IO BpeMeHu perierne. [locnenoBarensHoCTh uncen Oubonay-
4u sSBJIsIETCS Bo3pacTaromiei. [IpuBeneM oreHKy BepXHen FpaHI/IHLI N-ro uncia ®uboHayqH.

Orenka ckopocTH pocta uucen Gudonayun: Fy > 22 AN > 6.
O1eHKY MOYKHO TIOJTyYUTh, HpI/IMCHI/IB MeTOI[ MaTEeMaTUICCKON MHTYKITUH.

Basa nanykuun: Fg = 8 = 22 F;=13> 22 = 8+/2.

n—1 n—2 n—2



[epexon nanykuuu. [lpun = 8, Fn = Fpo1 + Fr2 =222 + 2 2 >=2-22 =212,
N

Takum oOpazom, Fy > 22

PaccMoTrpum Ha mpuMepe mpocTeiiieil 3aiaun BeYHCIeHH uucen DPuboHaudu onmumuzayuio
nunennot ounamuxu. 1o yenosuto 3amaun F[0]=0; F[1]=1. F(i+1)=F(i)+F(i-1). {15 BBIYUCICHUS CIIEIy-
IOIIEr0 3JIEMEHTA JI0CTATOYHO 3HATh 3HAUCHHUE JIBYX MPEABLIYIINX IEMEHTOB. J[Ba mpeAblIynuX 3Haue-
Hus oopasytot Bektop (F(i-1), F(i)). Ha cnenyromem mare mbr noxyuaem Bextop (F(i), F(i+1)). UtoOs! u3

MEPBOro0 BEKTOpa IMOJYYUTh BTOPOU MBI MOXEM YMHOXHUTH ero Ha Matpuily A = ( ). [poepum
1

KOppeKTHOCTH nepexona. JeictBurtenbHo, (F(i — 1),F(i)) (0 1) = (F(i),F(i + 1)). Monywaem:
1 1

1 N-1

01 ) = GO RO

1 1
Bo3Benenmne MaTpuIlsl B CTEIIEHB, TO €CTh, BEIYHCICHHE AN-1 BBIYHCIISAETCS MIPH MTOMOIITH OWHAp-

(F(N — 1), F(N)) = (F(N — 2), F(N — 1)) ( );~=G®)HDMi

HOTO BO3BezeHus B crenenb. 3areM Bekrop (F(0), F(1)) mpocro ymHOMKaeTcst HA MOTYYEHHYIO MaTpPHILY.
Takoe penrerne Oyaet paborars 3a Bpems O(log(N) K3), rae N — mokasaTens CTEeHH MAaTPUIIbI (HOMEp
yucna @ubonavun), K — pasmeprHocts Matpunbl. B paccmoTtpenHoit 3amade crydae K=2. Takum o0Opazom,
MOJTy4aeM JYYIIyl0 aCHMITOTHKY BblYncieHuss N-ro uncina ®uboHayun. 3aMeTHM, 4TO TPH TAKOM MOJ-
XO0JIe MBI MOXKEM BBIYHCIIUTB TOJIBKO N-¢ 4ncio, a He Bce Yucia.

OnpepesieHMe ONTHMMaJ/IbHOIO pelieHUd. 3ajadya O Ky3He4dHKe, KOTOPBIH cooupaer
MOHETBI

3agauu, B KOTOPBIX TpeOyeTcsl ONMpeesuTh HAWTydlllee pelieHHe Cper BO3MOXKHBIX (TIPOU3BO-
JUTCS TIOMCK ONTHMAJIBHOTO PEIICHHs), TAKXKe yI00HO periaTh NPH MOMOLIM JUHAMHYECKOTO Iporpam-
MupoBaHus. lIporirocTpupyeM NpUMEHEHHE METOJa AUHAMUYECKOTO NMPOTrpaMMHUPOBAHUS AJIS MOMCKA
ONTHMAJIBHOTO PEeIIeHUs] Ha KOHKPETHOH 3a/1aye.

3agayva. Ky3Heuuk cooupaeT MOHETHI

Ky3Heunk npsiraer no croiaOukam, paclojoXeHHBIM Ha OJHOM JMHUU HA PaBHBIX PACCTOSHHUAX
apyr ot apyra. CTonOuku umeroT nopsaxkossie Homepa ot 1 1o N . Brauane Ky3neunk cugur Ha cronou-
ke ¢ HoMepoM 1. OH MOXET NPBITHYTH BIiepea Ha paccTosiHue oT 1 10 K cToI0MKOB, CUUTAast OT TEKYIIETO.

Ha xaxnom crtonbuke Ky3HEUMK MOXXET MONYyYUTh WM MOTEPSATh HECKOJIBKO 30JI0TBIX MOHET
(m7s1 KQKOOTO CTONOMKA 3TO YUCIIO U3BeCcTHO). OnpenenuTe, Kak Hy>KHO npbirate Ky3Heunky, 4To0b! co-
OpaTb HanOoJbIlIee KOJIMIECTBO 30JI0THIX MOHET. YUUTHIBaiTe, 4To Ky3HEeUnKk He MOXKET NphIraTh Ha3a/l.

Bxoanble 1aHHBIE

B nepBoii ctpoke BBoasATCs ABa HaTypainbHbIX yncaa: N u K (2< N, K <10000 ), paznenénnsie
npobGenom. Bo BTopoii ctpoke 3anucansl uepes npodern N -2 1ebIX 4ncia — KOJIN4eCTBO MOHET, KOTOpOe
Ky3Heunk nomydaet Ha KaxaoM ctonbuke, ot 2-ro 10 N - 1 -ro. Ecin 3To uncio orpunarensaoe, Kysne-
YUK TepsieT MOHETHI. [ apaHTHpyeTcs, 4TO Bce Yncia no MoAayIto He mpeocxosat 10000.

BbixoaHble JaHHBbIE

B nepBoii cTpoke mporpamMma JI0JKHA BEIBECTH HAMOOJBIIIEEe KOJMYECTBO MOHET, KOTOPOE MOYKET
cobpath Ky3neunk. Bo BTOpo# cTpoke BBIBOJUTCS YHCIIO NPHDKKOB Ky3Heunka, a B TpeThel CTpPOKE —
HOMepa BCEX CTOJIOMKOB, Ha KOTOPBIX MoOkiBai Ky3Heunk (depes mpoOert B mopsaAKe BO3PACTAHUS).

Ecnu npaBUAbHBIX OTBETOB HECKOJIBKO, BBIBEAUTE 000 U3 HUX.

ITpumepsl
BxoaHbie maHHBIE BrixoaHble naHHBIE
53 7
2 -3 5 3
1 2 45

st perenus 3aauu OyaeM HCIIONIb30BaTh MaccuB auHaMuku d[], rae d[i] — HaunOombIee KoIu-
YEeCTBO 30JI0TBIX MOHET, KOTOPOE MOYKET COOPATh Ky3HEUHK, HAXOISICh B TAHHBIM MOMEHT Ha CTOJIOHKE |.

baza nunamuku. HauaneHoe 3anonHeHne MaccuBa quHaMuke d[1]=0 — eciii Ky3HEUHMK HaXOIUTCS
Ha MePBOM cToJI0uKe, To OH cobpai 0 MOHeT.

IIpaBwiio nepexona muHamuku d[i]=d[num_ max]+a[i], rae num max — HOMEp CTOJIOMKa C MaK-




CHMaJIbHBIM KOJIMYECTBOM COOPAHHBIX Ky3HEUMKOM MOHET, KOTOPHIA TPEeAIeCTBOBAI JaHHOMY. TO ecTh,
KY3HCUHUK, HAXOJSICh HA CTOJOWKE ¢ HOMEPOM I, MOXET coOpaTh TaKOe MAaKCHMATbHOE KOJIMYECTBO MO-
HET, KOTOPOE PABHO CyMMe TIPEAbIIYIIEr0 MAaKCHMAIBHOTO KOJIMYECTBA MOHET M KOJIMYECTBY MOHET Ha
TEKyIeM CTOJIOHUKE.
OtBeToM K 3a1a4e OyaeT aBasThes uncio d[n], rae N — HoMep MoCaeIHEro CTONOHKA.
d[1]=0; a[l]=0; al[n]=0;
for (int i=2;i<=n;++1) {
int num max = i - 1;
//TOoUCK MNpelbnymero CToJOMKAa C MaKCUMAJIbHBIM KOJMUECTBOM MOHET
for (int j=max(l,i-k);j<=i-1;++7)
if (d[j]>d[num max]) {
num max=j;

}
d[i]=d[num max]+a[i]; //Texymee MakCMMaJIbHOE 3HaueHME
pli] = num max;

}

printf ("$d\n", d[n]);

JIOTIOJTHUTENIEHO B TIPOrpaMMe HMCIIOJIb3YeTCsl MaccuB P[], rae p[i] — HOMep CToa0HMKa C MaKCH-
MaJIbHBIM KOJIMYECTBOM MOHET, MPEIIIECTBYIOIIETO i-My CTOJIONKY. DTOT MacCUB OYET UCIOJIb30BAThCS
JUIS. BOCCTAHOBJICHUSI OTBETA — TEPSUUCICHHS BCEX HOMEPOM CTOJIOMKOB, Ha KOTOPBIX MOOBIBA Ky3HE-
UK.

BoccraHoBJ/IeHHU e OTBETa

B 3anaue npo Ky3HEUHK U MHOTHX JPYTUX HY>KHO HE TOJBKO JaTh OTBET B BUIe KOJIUYECTBA CIIO-
cO0OB PEIICHUS MM HAWITYYIIEero PeICHHUs, HO U YKa3aTh BCEBO3MOXKHBIC CIIOCOOBI MM CIIOCO0 TOCTH-
JKEHUS 3TOT0 HAWIY4IIero penieHus. Hanpumep, B 3a1a4e npo Ky3HeurnKa TpeOOBaJIOCh YKa3aTh HoMepa
CTOJIOMKOB, TI0 KOTOPBIM TepeMelajics Ky3HeurK. B mporpamMme ObUT HCIIOJIB30BaH MacCUB TIPEIKOB Pl |,
KOTOPBIH JJIs1 KAKAOTO 1 CTONOMKA XpaHUIT 3HaUeHHE P[i] — HOMEpP TOTO CTOJIOHKA, C KOTOPOro Ky3HEUHK
MPBITHYJI Ha 1 CTOJIOUK. Ternepb MbI TPOCTO MOXKEM TEPEXOJAUTh K PEBIAYIIEMY CTOJIONKY ¢ KOHIIA pe-
IICHHS BOT TaKMM 00pa3oM - i=p[i]. DTO MO3BOJIUT BOCCTAHOBHUTh OTBET — YKa3aTh ICTIOYKY CTOJIOUKOB,
Ha KOTOPBIX ObLT Ky3He4HK. [ToydaeMble Ha KaKOM IIare MUKJIa HOMepa CTOJIOMKOB Oy 1eM 3alnChIBaTh
B MaccuB ans. [ToCKONbKY 3amoiHeHHe MacCHBa MMPOUCXOJIUT, HAUMHAS C MOCIIEHEro CTOIONKA U, 3aKaH-
YuBasi IEPBBIM, TO BBIBOJ] BEKTOPA ans HY»HO OCYILECTRIATh B 00paTHOM nopske. [Ipuseaem pparmMeHt
MPOTPAMMBI.

int i=n;i

vector<int> ans;

ans.push back(i);

do {

i=p[il;
ans.push back(i);
}

while (i>1);

printf ("$d\n",ans.size()-1);

for (auto i=ans.rbegin();i!=ans.rend();++1)

printf ("sd ", *1i);

Jlns TecTa, yKa3aHHOTO B 3a/iaue MPOUJUTIOCTPUPYEM 3aMOJHEHHE MacCHBa TUHAMUKHU d 1 Maccu-
Ba MMpEAKOB p BXOZIHBIC )IaHHBIeZS — KOJIMYECTBO CTOH6HKOB, 3 — KOJIMYECTBO ITPBIKKOB, KOTOPLIC MOXKET
nenath Ky3Heuuk (ot 1 10 3), 2 -3 5 — KoTM4ecTBO MOHET, KOTOPBIE JISKAT Ha CTOJIONKAX.

i - HOMep cToNIOnKa 1 2 3 4 5
a[i] - komuuectBo moner | 0 2 -3 5 0
d[i] 0 2 -1 7 7
p[i] -1 1 2 2 4

W3 3anonHeHHOM Tabnuikl ciaenyer, 9to d[S5]=7 — MakcHMManbHOE KOJIMYECTBO COOPAHHBIX MOHET.
Boccranosnenue oreera (CTOJIOMKOB, Ha KOTOPHIX OBLI Ky3HEYHK) MPOXOAHT CICHYIONUM 00pa3oMm: 5
CTOJOWK — TIOCIIEAHHN, HA KOTOPOM OH OBLI; €ro MpPEJKOM SBISICTCS CTOJIOMK 4; B CBOIO OYepeib €ro




MPEIKOM SIBJIIETCSI CTOJIOMK 2, a ero mpeakom, ctoouk 1. To ecTh moiydaercs MOCaeI0BaTeIbHOCTD
3JIEMEHTOB BeKTOpa ans: 5, 4, 2, 1. BriBenem ee B 00paTHOM MOpsiKe U moryanM: 1, 2, 4, 5.

3azavya o Hau6o0J1bLIEN BO3pacTaKLUie NOANOC/IeA0BaTeJIbHOCTH

PaccMmoTpuM KitaccHuecKyro 3aJady TUHAMUYECKOTo MPOrpaMMUPOBaHHs O HaMOOIbLIeH Bo3pac-
tatomei nopnocnenosatensuoctu (HBIT). B Helt TpeOyeTcst HaiiTH onTUMalbHOE pelieHre 1 BOCCTaHO-
BUTH OTBET.

JlaHa moce10BaTeNIbHOCTh, TPEOYETC HAUTH JUITMHY € HauOOJIbIIeH BO3paCTarOIIeH MOIoCe-
JoBaTenbHOCTH. [loAmocne10BaTeIbHOCTRIO TOCTIEIOBATEILHOCTH HA3bIBACTCS HEKOTOPBIA Habop eé
3JIEMEHTOB, HE 0053aTEbHO CTOSIIUX HOAPSIA.

Bxonauble faHHBIE

B mepBoii cTpoke BXOAHBIX AaHHBIX 3afaHo uyuciao N - gnmmHa mocienoBatenbHOCTH (1 < N <
1000). Bo BTOpO#i CTpOKE 3aAaeTcs cama MOCIe0BaTENILHOCTD (pa3aenuTenb - Npodei). DJIeMEHTHI Mo-
CJIeTOBATEIHFHOCTH - IIeJbIe uncia, He npeBocxosmire 10000 mo moxyro.

BpIxoauble 1aHHBbIE
TpeOyeTcst BBIBECTH JAJIUHY HAaUOOJBIICH CTPOro BO3PACTAIONICH MTOAIIOCIIEAOBATEILHOCTU U CaMy

HauOOJBIITYI0 BO3PACTAOIIYIO ITOAMIOCIEA0BATETHHOCTD.

Pa36op pemenusi 3agaun. OnpenenuM IJisl KKIOro | — HoMepa dJIEMEHTa B MOCIIeI0BaTEIbHO-
CTH Ty HaHOOJBIIYIO BO3PACTAIONIYIO MOMOCIIEI0BATEIFHOCTD, KOTOPasi MMOCTPOSHA U3 DIEMEHTOB pO-
MEXyTKa [y,..,8i] ¥ 3aKaHYMBAETCS dyeMeHTOM &;. B Maccuse d[] 6ynem B kauectse d[i] XpaHuTh KOIHU-
YeCTBO AEMEHTOB B cooTBeTcTByoIel HBII, 3akanuunBatomeiics snemenrom afi].

baza quramuku. d[0]=1. Jmmra HBII ms ogHOTO miepBoro cumBona pasHa 1. B kauectse HBII B
JTAHHOM CJTy4ae BBICTYTIAeT CaM JJIEMEHT.

[paBusio nepexona nuHaMuKU. [Ipeamnonoxum, 4o kaxaoe d[i] — yxke BIYUCICHHOE /TS KaXKI0-
ro 3JIEMEHTa | ONTUMalbHOe 3HaueHue JInHel HBII, cocTosmel 3 moaxonsiux 3JIEMEHTOB OCIEN0Ba-
TEIBHOCTH [&y,..,8j] ¥ 3akaHuMBarouieics memenToM afi]. Ytoosr onpenenuts d[i+1] Hamo mocMoTpeTh
Bce npeapiayiue snementsl d[0..1], st koTopeix BeimoHseTCs a[i]<a[i+1], BbIOpaTh HAUMOOIBINUI TAKO#
anemeHT d[k]| n mpubaBuTh K Hemy 1. To ecTh, HAWTH B MIpeAbIIYIIEH OCTIET0BATETFHOCTH HAHOOIIBIITYIO
mmay HBII, 3akaHYMBaronyocs 3eMEeHTOM, MEHBIIINM, YeM TEeKYIIH dJIEMEHT a[i] mociaenoBaTebHO-
cru. d[i + 1] = maxo<k<i(d[k]|a[k]<a[i])+1.

OTtBeTOM K 3ajaue OyneT HanboJbIee Ynucio Maccusa d[].

[MpowmmocTpupyeM pemienre npumepoM. Jlana nocnenosatenbHocTh a[]={1 4 2 5 6 3 7}. Pac-
CMOTPHUM HM3MEHeHue MaccuBa d[].

i 0 1 2 3 4 5] 6

a[i] MaccuB 1 4 2 5 6 3 7

d[i] Aunamuka 1 2 2 3 4 3 5

HBII. [Tpumep 1 1,4 1,2 11,25 1,2,56 |1,2,3 1,2,56,7
KoHkpeTHOH HBII

OtBeroMm i 3anaqn Oynet anuHa HBII, paBHas 5. D10 MakcumalibHOE 3HAUEHUE CPEAH dIIEMEH-
ToB MaccuBa d[]. Jlist BoccTaHOBIICHHSI OTBETa, HAYMHAS C MAXi=0..d[i] (OTBeTa K 3amaue), Oyaem JBH-
raTtbCsl K Hayajdy MaccuBa JUHAMHUKH. KakIplii pa3, OCyIIeCcTBIss MOUCK BJIEMEHTa MacCHBa JWHAMUKH,
Ha eJIMHUITY MEHBIIETO, YeM TEKYIIUI 3JIEMEHT, IepeMeIiaeMcs K Hadany MaccuBa d[] 1o Tex mop, Toka
He JoiaeM 1o kakoro-nu6o d[i]=1. Bropoii croco6 BOCCTaHOBICHHUST OTBETA 3aKIFOUACTCSA B TOM, YTOOBI
XpaHUTh B MaccuBe last[i] 3HaueHue uHaekca npeamnocientero emenTa B HBII, 3axanunBaromeiics i-m
aneMeHToM. BHauasie 3HadeHue 2J1eMeHTOB MaccuBa last[] 3amonusitorest 3HaueHusmu (— 1) — 6apbepamu,
YKa3bIBaIOUIMMU NpeABapUTENbHO Ha To, B HBII HeT 31eMeHTOB, npealecTBYIOMMX JAHHOMY 3JIEMEHTY.
B npusenennom npumepe last={0,2,3,4}. [1lo Takomy BcriomMoraTeTbHOMY MAacCHBY JIETKO BOCCTaHaBIIN-
Baetcs oteT: a[0]=1, a[2]=2, a[3]=5, a[4]=6, a[6]=7.

®parMeHT KoJia MPOrpaMMBbl, COOTBETCTBYIOLIMN MTOMCKY ONTUMAJILHOTO pelieHUs (IOUCKY IJTU-
uel HBII) npuBenen Hnxe.



d[0]=1; last[0]=-1; //Basa OuHaAMUKU
for (int i=1;i<n;++1i){ // IllpaBujo nepexoma IUHAMUKIN
max=0; last[i]=-1;
for (int k=i-1; k>=0; --k){
if (d[k]>max&&alk]<al[i]) {
max=d[k];
last[i]l=k; //3anoMmHaem HOMEP MNPENNOCJIEIHETO
} //2yeMmeHTa HBII

d[i]=max+1;
}

Jns Be1Boga otBeTa — aauHbl HBII, He0OX0aMMO BRIBECTH MaKCUMAIIbHOE 3HAUCHUE THHAMUKH.

max=d[1l];
for (int 1=0;i<n;++1)
if (d[i]>max) {
max=d[i]; 1l=i; //VHOeKC 3JeMeHTa,

} //Ha KOTOPEIM BakaHumBaeTcsa HBII
Boccranosienue orBera npu nmomoiu Maccusa last[]. B otsere ans[] momeraroTcs s1eMeHTHI B

00paTHOM TOpSIKE.

ans.push back(a[l]); //moBaBusnm nocrienHwii syieMeHT HBII
while (last[1]!=-1){ //loka He mounM OO OAPLEPHOTO 3JIEMEHTAa
ans.push back(a[last[l]]);//ﬂo6aBnﬂeM B ans Imnpemsn.sJi.HBII
l=last[1l]; //mnepexon Ha MHOEKC npemn.sJi.HBII

}

for (auto i=ans.rbegin();i!=ans.rend(); ++1)
cout<<*i<<" "; //BriBOm OoTBeTa B OOpaTHOM MOPSIKe

Cnoxnocts pemrerns O(N?).

JlBymMepHas JMHaAMMKa. 3a/,a4ya O ploK3aKe

B onHoMepHOH nuHAMUKE IS IPAaBUII Mepexo/ia TUHAMHUKHU UCIIONB3YEeTCsl OJTHOMEPHBIN MacCUB
JUHAMUKU. J[ByMepHas TUHaMHUKa MCIIOJIB3YET [Ba NapameTpa TUHAMUKU U COOTBETCTBEHHO JIByMEPHBIE
MacCHUBBI AMHAMUKH. PaccMOTpuM KilacCMUecKyro 3ajady O PIOK3ake, Ha MpHMepe KOTOPOW MpOMILIIO-
CTPUPYEM JABYMEPHOE TUHAMUYECKOE MPOrpaMMHUPOBAHHE.

Hano N npeameToB Maccoii My, ..., My © CTOUMOCTBIO Cy, ..., Cy COOTBETCTBEHHO.

MMy HamONHSIOT PIOK3aK, KOTOPHIHA BhIAEp)KHUBaeT Bec He Oonee M. Kakyro Haubonpiryro crou-
MOCTb MOT'YT UMETh NPEIMETHI B PIOK3aKe?

Bxoanble 1aHHBIE

B niepBoii ctpoke BBoauTCs HaTypaibHoe yrcio N, He npeBsimaroniee 100 n HaTypaibHOE YHCIIO
M, re npessrmatomiee 10000.

Bo BTopoii ctpoke BBoaaTcs N HaTypalbHBIX dncen M;, He npessimaromux 100.

Bo Tpertseii crpoke BBogsTcs N HaTypanbHBIX 4nced c¢j, He npeBbimaromux 100.

BbixoaHble JaHHBbIE

BriBetuTe 0HO 11€710€ YMCII0: HAMOOIBUIYIO BOBMOXKHYIO CTOMMOCTD PIOK3aKa.

IIpumepsl

BxoHbie 1aHHBIE BrixogHarle naHHbie
4 6 13

241 2

7 2 51

KommenTapun. ano 4 npeamera, MMEIOLINX apaMeTpsl (Macca, cToumMocts): {(2,7), (4,2), (1,5), (2,1)}.

Prok3ak BeiepxkuBaet Bec He Oonee 6 kr. UtoObl HaOpaTh B PIOK3aK NpPEeIMEThl HAMOOJIBIIEH CTOMMOCTH
onTHMalibHee Bcero B3sATh npeametsl {(2,7), (1,5), (2,1)}. B atom ciyyae prok3ak OyaeT MMETh Maccy
5 Xr u crouMocTh 13.




Pa360p pemenus 3agaun

HNudopmanuio o nmpeamerax OyaeM XpaHUTh B BeKTope map s(n), KaKIBIA DJIEMEHT KOTOPOTO —
napa (Macca, CTOMMOCTh): JIBymepHbli MaccuB auHamukd d cocrout u3 snementoB d[i][j], rme
d[i][j] - MmakcumanbpHOE 3HAYCHHUE CTOMMOCTH PIOK3aKa B CIIydae BO3MOXKHOCTH HCIIOJIL30BAHUS MEPBBIX 1
MPEIMETOB, KOTOPBIMH HAIOIHAETCS PIOK3aK BMECTUMOCTHIO j. 0<=i<=N, 0<=j<=m. Pazmep TaOmuiisl
JIUHAMUKH N X M.

baza munamuku. Hagansnoe 3amomaenne maccusa d[i][j]=0. IlepBorayanbHBIe CTOMMOCTH PIOK-
3aKa paBHbI HYJIO.

[paBuio nepexona auHamuku. Kaxasiit npenmer 100 OyaeT MOMEIICH B PIOK3akK, JH00 He Oy-
JIET TIOMEIIeH B Hero. Tun maHHoi 3ama4yn — prok3ak 0e3 moBTopeHui. B cirydae Tuma 3agadm — proK3ax ¢
HOBTOPEHHSMH, KX/l TPEIMET MOXKET OBbITh HCIIOIBb30BaH HEOOXOANMOE KOJIMYECTBO pa3. OnTuMalib-
Hoe 3HaudeHwue d[i][j] BeIOUpaeTcs Kak MAKCHMYM H3 IBYX BO3MOXKHBIX CITyJaeB:
- OpeAMEeT 1 He MOMENIAI0T B PIOK3aK. B 3TOM cilyyae CTOMMOCTH PHOK3aKa BMECTUMOCTBIO j
ocTaeTcsl Takoi ke, Kakoi oHa Obla 0e3 JaHHOTro mpeamMeTa, To ecTh d[i-1][j]. Pasymeercs,
IpeIMET He TIOMEIIACTCs B PIOK3aK €CIIM Macca mpeaMeTa 00JIbilie BMECTUMOCTH PIOK3aKa.
- OpeAMeT i MOMEIIAeTCsl B PIOK3aK. B 3TOM cllydae CTOMMOCTH PIOK3aKa BBIUHCISICTCS Kak
CyMMa CTOMMOCTH PIOK3aka 0e3 JaHHOTO mpeaMeTa W crommocTu 3toro mpeameta d[i-1][j-
mi]+Ci.
TakuMm o6pasom, oaydaem npasuiio nepexona guHamuku. d[i][jl=max {d[i — 1][j],d[i — 1][j — mi] + ci}.
OTBeTOM K 3a/aue OyeT sBisAThes 3aement d[n][m].
[MpuBeaem GparMeHT IporpaMMbl, HILTIOCTPUPYIOLIHIA PABUIIO IEPEX0/ia JTUHAMUKH.
for(int i = 1; i<=n; ++i) {//nepebop mno npenMeTam
for(int j = 1; j<=m; ++]j){//nepebop no macce pioK3akKa
//ecau npeIMeT MMeeT INONYyCTMMYyK Maccy IJis NOMEUeHMS €TI0 B PIK3ak
//% ecnu mpenMeT BHITOINHEE MOMECTMTHL B POK3akK, TO IIOMemaeM eTro
if ((§>=s[i].first)&&(d[i-1][j1<(d[i-1][]-
s[i].first]+s[i].second)))
d[i] [J]=d[i-1][]j-s[i].first]+s[1].second;
cllfse
//eciy He BHITOIHO HOGAaBJIATH NPEIMET B PIOK3aK, TO He mobamBiigeM ero
dfi] [J] = dli-11[3J1;

}

CrnoxHocts airoputma O(n X m).

PaccMOTpuM WILTIOCTpALMIO PELICHUS 3a/1a41 O PIOK3aKe Ha IpUMepe.
W=10 — BMecTUMOCTb prok3aka. N=4 - KOJIN4YeCTBO MPEAMETOB.

1 npenmer. m1=6 c1=30

2 npeamer. m2=3 c2=14

3 mpenmet. m3=4 c3=16

4 nmpeamet. m4=2 c4=9

0 1 2 3 4 5 6 7 8 9 10
0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 30 30 30 30 30
2 0 0 0 14 14 14 30 30 30 44 44
3 0 0 0 14 16 16 30 30 30 44 46
4 0 0 9 14 16 23 30 30 39 44 46

MakcumasbHasi CTOMMOCTh prok3aka — 46.

B tabnuie nBeToM 0TOOpaKEHO BOCCTAHOBJICHHE OTBETA — BBIJCICHBI SYCHKH, KOTOPBIC TIPei-
CTaBJIAIOT COOOHM ONTUMANBHYIO IPOMEXYTOUHYIO CTOMMOCTH prok3aka d[i][j].

[Momyunm onTUMabHBIA HA0OP BElIEH: B PIOK3aK moMemaroT 1 u 3 mpeamer.



LR aAvHaMuKa

B cnydyae 00paboTKH CTPOK M MOKMCKA B TAKHUX 3a/1a4aX ONTHMAIBHOIO PEIICHUS yI0OHO UCIIONb-
30Bath noaxoa LR auHamuku (IuHaMuKku mo mojacTpokam). L — neBast rpaHuiia paccMaTpUBaeMoOM MOJ-
CcTpokH, R — mpaBas rpaHuIia paccMaTpuBaeMOi MOACTPOKH. PereHue moazamad MpeAcTaBiIsIeT coOoi
MOUCK ONTUMAJBLHOTO PEIIeHUs JJIs MOJACTPOK cTpoku. Paccmorpum npumenenue LR nunamuku Ha npu-
Mepe KOHKPETHOM 3a/1auHu.

3agaya. YajgeHue cKoook

Jana cTpoka, cocTaBieHHas U3 KPYTJIbIX, KBAAPATHBIX M (PUTYPHBIX CKOOOK. OmnpenenuTe, Kakoe
HaMEHbIIIee KOJNIECTBO CHMBOJIOB HEOOXOAUMO YAAIUTH U3 3TOH CTPOKH, YTOOBI OCTaBIIAECS CUMBOJIBI
00pa30BBIBAIM MPABUIIbHYIO CKOOOYHYIO ITOCIIEI0BATENbHOCTb.

BxonHble n1aHHbIE

Crpoka U3 KpyriblX, KBaJpaTHBIX M (QUTYpHBIX cKOOOK. nmuHa cTpoku He mpeBocxoautT 100
CHUMBOJIOB.

BrixoaHble 1aHHbIE

BriBenuTe CTpOKY MaKCHUMAaNbHOW JUIMHBI, SBISIFOIIYIOCS TMPAaBIIIBHON CKOOOYHOH mocienoBa-
TEIHHOCTHIO, KOTOPYIO MOXHO TOJYYUTh W3 MCXOJHOW CTPOKH yJalleHHEM HEKOTOPBIX CHMBOJOB. Ecmm
BO3MOKHBIX OTBETOB HCCKOJIBKO, BBIBCIUTC JI}O6OI>'I U3 HUX.

IIpumepsl

BxoaHble 1aHHBIE Brixogusle qaHabie

(0] []

{raonl ()]

Pa36op pemenus 3agaun

CunthiBaeM CKOOOYHYIO MOCJIEIOBATENLHOCTh B CTPOKY S. J|ByMEpHBIM MaccuB AWHAMHKH CO-
crout u3 snemeHToB dp[i][j] — HAMMEHBIIETO KOJMYECTBA CHMBOJIOB, KOTOPBIC HANIO0 yNAIHWTH U3 TO-
CTPOKH $[i..j], JIEBbIil CHMBOJI KOTOPOH MMEET MO3HUIIMIO |, PaBblii cUMBOJ — J. Pasmep Tabmuip N X N,
rze N — JIMHA CTPOKH S.

basa unoyxyuu - dp[i][i]=1. Ecnu cTpoka cocTouTt U3 0HOH CKOOKH (JieBasi IpaHMIIa TOJACTPOKH
COBIIAJIAET C MPABOM I'PAHUIICH), TO HY)KHO yJIaJIUTh 3Ty CIMHCTBCHHYIO CKOOKY. 3aMETHM, YTO B JaHHOM
3ajaye HayaJbHOE 3aIOJIHCHUE JBYMEPHON TaOJMIBI JAWHAMHUKH TPOXOJHUT IO IUArOHAIH. 3HAYCHHS
dpl[i][j] ripu i>] 3anosHsOTCS Hy IstMu (JieBast TPaHHMIA CTPOKH HE MOYKET ObITh OOJIBIIIE IPABOi IPAHHITBI).

Ilpasuno nepexooa ounamuxu. PaccMOTpUM CHauana OTACIbHO Cliydali, korjaa B cTpoke s[l..r] Ha
HO3UIMAX | M T CTOST COOTBETCTBYIOIIHE JPYT JPYTY IO THITY OTKPBIBAIOIIASICS U 3aKphIBAIOIIAsICs CKOO-
KA. B 3TOM cilydae KOJNHMYECTBO yJalisieMbIX CKOOOK OyZeT paBHO 3TOMY KOJIWYECTBY UIS MOJCTPOKU
s[I+1..r-1]. Hanpumep, 1uist cTpok ({{)}) KOIUYIECTBO yaaasieMbIX CKOOOK PaBHO KOJIMYECTBY yIAIAEMbIX
CKOOOK B TIOCJIEIOBATENBHOCTH {{)} — 2 ckoOKu. McKiIFoueHne COCTaBIsIOT CUTYaIlH COBOKYITHOCTH H3-
HavyaJIbHO MPaBUIBHBIX NochenoBateabHocteid, Hanpumep (){}(). Ecau nepexoauts k moacrpoke S[I+1..r-
1] ="){}(*, To momyuum otBet 2. B TO xe Bpems, orBeT K cTpoke (){}() — O (Homp) ynanseMbix CKOOOK.
[ToaToMy, HY)KHO y4€CTh TaKOT0 POja CUTYaIUH JUIsd CTPOK S[l..r] ¢ COOTBETCTBYIOIIMMHU APYT IPYTY IO
TUIy OTKpBIBAaIOIIECS W 3aKpbIBaroLIeiics CKOOKaMH, M BbIOpaTh HauMEHbIEe 3HAYEHHWE — WM W3
TaONUIBl TUHAMUKH, WIK TIPH TIepexoie K noactpoke S[1+1..r-1].

Paccmotpum obmmii ciydaid. UroOsl Berauciuth d[1][r] — HauMeHbIlee KOIMYECTBO CKOOOK, KO-
TOPOE HYKHO YAAJIHUTh U3 MOACTPOKH S[l..r] pa3oObeM BCeBO3MOXKHBIMH criocobamu cTpoky s[l..r] Ha aBe
noactpoku s[Lk] u s[k+1,r], rne k=I...r-1. OueBuano, uto ecnu nmoxctpokwu s[Lk] u s[k+1,r] cnenats mpa-
BUWJIBHBIMH CKOOOYHBIMH ITOCTIEIOBATENILHOCTSIMHU, YJIAITUB JIMIIHUE CTPOKU B HUX, TO M cTpoka s[l..r] cra-
HET NPaBWIIbHOW CKOOOYHOH MOCIeA0BaTENbHOCTEI0. [l03TOMY OcTaeTcs HaWTH MUHMMAIBHOE 3HAUYEHHE
CYMMapHOT'O KOJIMYECTBA yIAISIEMBIX CKOOOK JIJISl BCEBO3MOKHBIX pa3OHEHHUIl CTPOKH Ha JIBE MOJCTPOKH



— minisk<r—1(S[L, K] + s[k + 1,r]). D10 3HaueHne m OyzmeT naBaTh HaWMEHBIIEE KOJIMYECTBO yAase-
MBIX CKOOOK B cTpoke s[l..r].
PaccMoTpuMm 3anosHeHne TaOUIIbI AMHAMUKY JJIs1 KOHKPETHOTO MTpUMeEpa.

Bxonubie nannsie. ({ {) } } — ckobouHas mocienoBaTeabHOCTb.

L\R 0 1 2 3 4 5
0 1 3 2 3 2
1 0 1 2 3 2 1
2 0 0 i 2 I
3 0 0 0 1 2 3
4 0 0 0 0 1 2
5 0 0 0 0 0 1

3HaueHne TUHAMUAKA

3HaueHe TUHAMAKT

HpHMep BBIYHCJICHUS 3HAUYCHUA

d[0][5]

Min({0,0}+{1,5},{0,1}+{2,5},{0,2}+{3,5},{0,3}+{4,5},
{0,4}+{55}) =2

[puBeneM HUKE parMEeHT MPOrPaMMbl PEIICHHs 331a4i. 3aMETUM, YTO MaTPHIA IMHAMUKH 3a-
MOJIHACTCS 1O CTOJIOIAM, HaYMHAS ¢ JUArOHAIN KaKJI0ro CTOJIONa (B MPOTUBHOM Ciydae MPHIETCS 00-
pamarhcs K HEeBBIYHUCICHHBIM €Ille 3HaYeHUsAM). B mporpaMme HCIONB3yeTCsl BCIIOMOTATEIbHbIA MAaCCHB,
aneMeHThl kKotoporo ep[l][f] xpauar wumHmekcsl K, yKaspIBarolle Ha ONTUMAIbHOE pPa3sOHEHHE CTPOK
s[l,k] ua mBe moxcrpokw s[l, k] u s[k + 1,r].

int n = s.size();
for (int r = 0; r < n; ++r)
for (int 1 = r; 1 >= 0; —--1){
if (1 == r)
dpl[l][r] = 1; // Basa OMHAMUKU
else{
int best = 1000000; int mk = -1;
if (s[l] == "(' && s[r] == ")" || s[l] == "["' &&
sfr] == "]1" || s[1l] == "{' && s[r] == "}")

//Cilyyall COOTBETCTBYIRIMUX CKODOK

best = dp[l + 1][r - 1];

//0Bumit ciydai npaBuila Iepexona OMHAMUKU

for (int k = 1; k < r; ++k)

if (dpl[l][k] + dpl[k + 1][r] < best) {
best = dp[l][k] + dplk + 1][r];
mk = k; //HOUCK ONTUMAJBLHOTO Pa3OMEHMS CTPOKM

}

dp[l] [r] = best; epl[l][r] = mk;

}
}

BoccranoBieHne oTBeTa s 33/1a4M PO yJalieHHe CKOOOK YJIOOHO peali30BaTh MPH ITOMOIIN
peKypcuBHOW mpoueaypsl rec(int 1, int r). Beixox u3 peKypcuu NMpOMCXOJUT B TOM Cilydyae, €Cli U3 CKO-
00YHOM TOCTIenOBaTENFHOCTH HYXHO yIalIuTh Bce CKOOKHM. Ecnmm 3 mocnenoBarensHocTH S[l..r] HU of-
HOW CKOOKHM YJaquTh HE HY)KHO, TO 3TO HpaBHIbHAsi CKOOOUYHAs MOCIEI0BATEILHOCTh — B 3TOM Cliydae
neyaTaeTcsl MOJTHOCTBIO MOACTPOKa s[1..r] M oCyIIecTBIsSeTCs BBIXOA U3 PEKYPCHH.
void rec(int 1, int r) {

if (dpl[l][r] == - 1 + 1)

return;



if (dp(l]l[r] == 0){
cout << s.substr(l, r - 1 + 1);
return;
}
if (epl[l][r] == -1) {//Eciu nomcTpoka MMEeT B Hauyajle M KOHIE
//COOTBETCTBYWIETO TUIA NPaBUJILHEHE CKOOKM,
cout << s[l]; //To meuvaTraeM JIEBYID CKODKY

rec(l + 1, r - 1);//BH30B PEeKypCHUIO BJIOXEHHOM MNOICTPOKM
cout << s[r];// meuaTaeMm mpaBylw CKOOKY
return;

}

rec(l, epl[l]l([r]); //BH3OB PEKYpPCHM OT JIEBOM MNOINCTPOKM
rec(ep[l][r] + 1, r);//BH30OB pPeKypCHMM OT MNPABONM MNOIACTPOKM

B ocHOBHOM TekcTe porpaMmbl mporieaypa rec() BeI3bIBacTCs IS BCEil CTPOKH.
rec(0, n - 1); // BHB30OB pPEeKypCUMM B OCHOBHOM TEKCTE MNPOI'PAaMMEI
ITo TakoMy e MPHUHIKITY, KaK ¥ PACCMOTPEHHAs 3ajada, peIraeTcs 3afada JA00aBICHHUS
HaUMEHBIIIETO KOJUYECTBA CKOOOK B CKOOOUYHYIO MOCIIEA0BATEILHOCTD JIs TOrO, YTOOBI OHA CTajia mpa-
BUJILHOM.

KoMGuHaTOpHBIN epeGop U peKypcus, aaroputmbl STL ajia
opraHu3al My nepeéopa.

Ilepebopnvie 3a0auu. Kiaccol cnoscnocmu 3a0au P u NP. PexypcusHvle aneopummbsl. /lepego pe-
KYPCUGHbIX GbI30606 HA NpUMepe PeKypCUBHo20 ebiuucienus yucen Quoonauuu. Ilpumep nepexypcuenozo
U peKypcuero20 aneopumma eviuucienus a co cioacrocmoio O(n) u O(log n). Kombunamopnwie 06vek-
mbl: NEPECMAHOBKU, COUYEMAHUSA, PASMEUJEHUSA, COUYECMAHUS C NOGMOPEHUAMU, PASMEWEHUs C NOGMOPEHU-
amu. Ilepebop nepecmano6ok: peKypCcusHbulil u HepeKypCcusHulll aneopummbl. I enepayus m-pazmewenull
0e3 nosmopenuil u ¢ nogmopeHusmu. I enepayus 6cex m-31EMEHMHBIX NOOMHOICECHE N-DJIEMEHIMHO20
MHodCcecmea (eenepayus m-coyemanuil 6e3 nogmopenuu u ¢ nosmopenuamu). Tpeyconvnux Ilackana.
IIpasunvrvie ckobounvie nocredosamenvhocmu. Yucna Kamanaua. Ilepebop pasznosicenuil wucia 6 cym-
my. Aneopmumsr STL 0ns opeanuszayuu nepebopa. lpumepst onumnuadusix 3a0ay.

O611ee nmpeacTaBIeHHE

C conepkaTesIbHONH TOYKH 3pEHUS KOMOMHATOPHBIM aHAU3 MPEACTaBIseT cOOOH COBOKYIMHOCTb
3a1a4, CBA3aHHBIX C HAXOXKICHUEM 4HuClia 00BEKTOB, 00JaJAI0MIMX ONpPEACICHHBIM IIEPEYHEM CBOWCTB.
Hampumep, BceM M3BECTHBIE 3a/1a4H O Pa3jI0KEHUH YHCIa B CYMMY BCEBO3MOXKHBIX CIIaraeMbIX, O T€He-
panuu BceX M-3JIEMEHTHBIX OAMHOKECTB N-3JIEMEHTHOTO MHOKECTBA, O PacKpacke BepUIMH rpada, o
«CYACTIMBBIX OMieTaxy, sIBISIOTCS KOMOWHATOPHBIMH 3agadyamMu. K OCHOBHBIM KOMOMHATOPHBIM OOBEK-
TaM OTHOCSTCS: TEPECTaHOBKH, pa3MEIIeHNs 0e3 OBTOPEHUH M C MOBTOPEHHUSIMH, coueTaHud. Marema-
THUYECKHUE MTOHATHUS O JAHHBIX 00BEKTAX, AITOPUTMBI HX TeHEpalul OyAyT PacCMOTPEHBI B 3TOM JIEKIHH.

[Ipu pemeHrr KOMOMHATOPHBIX NEpeOOPHBIX 3a/1a4 YAOOHO HCIIONB30BATh PEKYPCHUBHBIE AJrO-
putMbL. [ToaToMy paccMoTpeHUe TeMBI OyJIeT Ha4aTo ¢ M3JIOKEHHS JIOTUKU paboThl PEeKYPCUBHBIX allro-
PUTMOB Ha KOHKpETHBIX npumepax. Kpome Toro, B Visual Studio npencrasnenst axroputmel STL ams
opra"mu3anuy nepedopa, KOTopble MOTYT IIOMOYb B OBICTPOM PELICHUH HECIOKHBIX OJMMITHAIHBIX 3a/1a4.

Ilepe6opHble 3aga4u. Knaccel cioxxHoctu P u NP

3agauu, KOTOpble MOXHO pellaTh IPU I[OMOIIM AaJITOPUTMOB, HMMEIOLIMX I[TOJIMHOMHUAILHYIO
coxuocts O(NY), oTHOCATCS K 3a7auaM Kkiacca crovcnocmu P (Tak Ha3hIBAGMBIM, OBICTPO Pa3peIIMBIM



3amadaM). B 0003HaueHUAX TTOJIMHOMHUATBLHONW CIIOKHOCTH O(nk), N — 3T0 pasMmep 3aaauu, ONpeaeaIeMblil
BXOJITHBIMU JTAHHBIMH, K- HEKOTOPOE MOJIOKHUTEIBHOE TEJIOC YHCIIO0. 3a/1a4H, KOTOPhIC PEIIatoTCsl TIPHU T10-
MOIIIM TIOJTHOTO Iepedopa, OTHOCATCA K Kiaccy 3amad kiacca NP. [l oTux 3amad He yaaeTcsl HAWTH T10-
JTMHOMHAIBHBIA aJTOPUTM pEIISHHs, TIO3TOMY UX TaKXKe Ha3bIBAIOT mpyonopaspewiumvivu. B 6onpmmH-
CTBE CBOEM ATO MepeOOPHbIC 3aJaul, KOTOPbIE XapaKTePU3YIOTCs SKCIOHEHIUAIBHBIM MHOKECTBOM Ba-
PHAHTOB, CpeU KOTOPHIX HY)KHO HaWTH pemieHue. Takue 3a1adu MOTYT PemaThCsl IPH MTOMOIIH ITOJTHOTO
nepedopa, YTO BO3MOKHO TOJIBKO JUTS HEOOJNIBIINX pa3MepOB 3aauu, B IPOTHBHOM K€ CITydyae - C pOCTOM
pa3Mepa 3a7adu YUCIO0 BapUAaHTOB OBICTPO PACTET, M 3aJadya CTAHOBUTCS MPAKTHYECKH HEPa3perImMoit
METO/IOM IIOJTHOTO mepedopa.

Ipumepamu 3a0au kracca P SBASIOTCS 337]aud: YMHOKSHHUS MATPHIL, HAIPUMED, CO CII0)KHOCTHIO
O(n®); COPTHPOBKH MaCCHBOB; HAXOXKICHHU iiIepoBa LUKIA B rpade u3 m pebep (06xox rpada, HauMHAS
¢ KaKOW-TO BEPIIWHEI M 3aKaHYMBAas B HEH caMoii, TaKKM 00pa3oM, 9TOOBI KaXKaoe pedpo OBLIO MOCEIIeHO
1o ofgHOMY pasy). [lpumepamu 3aday xracca NP SBASIOTCS 3aAa4l: KOMMHBOsDKEpa (KOMMHUBOSDKED XO-
4yeT 00bexaTh BCe TOPo/a, TOOBIBAB B KAYKJOM POBHO IO OAHOMY pa3y, ¥ BEPHYTHCS B TOPOI, U3 KOTOPOTO
Hayato myTeriecTBue. M3BecTHO, 4TO Tepee3a u3 ropona i B ropox j crout c(i,j) pyoOseii, tpedyercs
HaWTU IIyTh MUHUMAJILHOM CTOUMOCTH.

Onna u3 mpoGneM TeopeTHdecKod MHGOPMATUKU 3aKIIOYAeTCsl B TOM, BEPHO JIM PABEHCTBO
P=NP? HedopmansHO TOBOpS, TOCTAHOBKA 33/1a9M 3aKIFOYAETCS B CIEAYIOMIEM: MOXHO JIH OBICTPO pe-
IINTh BCSKYIO IepeOOpHYIO 3aaady, Wi, HHaYe rOBOPs, MOXKHO JM HANTH MONMHOMHUAIIBHBINA aJrOPUTM
Ju1s 3ajad kinacca NP. B Hacrosiiee BpeMs TakuX alrOpUTMOB yKa3aTh HE yJanock. Eciau A HeKoTopoi
3aJa4u yoauoch oKa3arh ee NP-1oHOTY, TO €CTh OCHOBaHHUS CUMTATh €€ MPaKTUYECKH HEPAa3pPEIInMOH.
B aToMm cityuae mydiie mocTpouTh NpUOIIKEHHBIH aITOPUTM PEILICHHS 3a/Ia4H.

PeKprI/lBHbIe AJITOPUTMbI

PaccMoTpuM pekypCHBHBIE alrOPUTMBI HA MPUMEPE 3aJadd BBIYMCIICHHS Q™ - CTEIIEHU YHUCIIA.
[epBbIii c1OCOO BHIYKMCICHHUS OCHOBAH HA OJTHONPOXOHOM UTEPAI[MIOHHOM aJITOPUTME:
long long p=1;
for (int 1i=1; i<=n;++1i)
pr=a;
CroxHocTb paboTs! anropurMma 0 (n).
Bropoii crioco6 BeIYKCIIEHHs CTEIIEHH OCHOBAaH Ha peKypcuH. Pekypcust 6a3upyercst Ha Cleayro-
IIEM PeKyppeHTHOM cooTHomeHun: a® = 1, a» = a * ar1. To ecTh, KaXIbIH pa3 GyHKIMS PEKyPCUBHO
BBI3BIBAET caMy ce0si ¢ YMEHBIICHHBIM Ha €IMHMIly 3HAYCHHEM TOKasaTellsi cTereHn. TakuM oOpazom,
JUTSL BBIYKCIICHUST Q™ TIOTpedyeTcsi N peKyPCUBHBIX BBI30BOB.
long long power (int a,int n) {
if (n==0)
return 1; //BHXOI M3 PEeKypCUM B CJlydyae HYJIEBOM CTEIeHU
else
return a*power (a,n-1); //PeKypCHUBHEI BBI3OB

OKaSBIBaeTCH, CYHUICCTBYCT U 0ollee ONTUMATILHEIN AJITOpPUTM, OCHOBAHHBIM Ha PEKYPPECHTHOM
COOTHOIICHHUH



a * ar~1, eciu n — He4YeTHOoe

2
(an/?) ,ecnu n — 4yeTHOE

int power (int a,int n) {

if (n==0) return 1; //BuXOoI M3 pPeKypCUMU
else
1if (n&l) //CTerneHs HedeTHAad
return a*power (a,n-1);
else //CTeneHr ueTHada

return power (a*a, n/2);

OneHnM KOJIMYECTBO PEKYPCUBHBIX BBI30BOB IpH BhIYMCICHUH al00. B manmpHeHIInX paccyxie-
HUSX MOTPEOYETCsI IBOMYHOE TIpeAcTaBlieHue mokasarens crenenn - 100,0=1100100,=64+32+4.

al00 = (az)so = (a4)25 = (a4)24 * q4 = (a8)12 * qt = (a16)6 * a4=(a32)3 * q4 =

= (a32)2 x a32 = a* = as* x a3? = a*.

Kak Bumum, motpeboBanoch 8 peKypCHBHBIX BBI30OBOB, a B JIBOMYHOH 3ammcu mokaszarens 100
ceMb paspsinos: [log100] = 7. Beero xe, B 001em ciyvae Oyaer He 6osee 2 log n peKypCUBHBIX BBI30-
BOB P BBIYKCIICHUH CTENICHU. TakuM 00pa3oM, CIIOKHOCTh paboThl anroput™a O(logn).

Hcnosib30BaHMe CTeKa B pa6oTe peKypCHUBHBIX PYHKIMI. PekypcuBHBIC QyHKINH ITpH
KaXIIOM PEKYPCHUBHOM BBI30BE HCHOJIB3YIOT PEKYPCUBHDLI CHeK — O0JIACTh MaMSITH, B KOTOPYIO 3aHOCSITCA
3HAYCHUS BCEX JIOKAIBHBIX IEPEMEHHBIX (YHKLUH B MOMEHT pPEeKypcHBHOro obpameHus. Kaxnoe takoe
oOpamienue GOpMHPYET OJHMH CIOW JaHHBIX CTeka. [Ipy 3aBeplieHUH BBIYMCICHUI IO KOHKPETHOMY 00
pAIlEHUIO, U3 CTEKA CUUTHIBAETCS COOTBETCTBYIOIIMNA €My CJION JAHHBIX, U JOKaJIbHBIE IEPEMEHHBIE BOC-
CTaHABJIMBAIOTCS, CHOBA IIPUHUMAs 3HAUYEHHs, KOTOPbIE OHM UMETH B MOMEHT oOpameHus. Makcumab-
HO€ KOJINYECTBO CJIIOEB PEKYPCHUBHOTO CTEKa, 3aMOJHAEMBIX IIPU KOHKPETHOM BBIYHMCICHUM 3HAYEHUS pe-
KypCUBHOH (YHKIHUH, HA3bIBAIOT 271YOUHOU PEKYPCUBHBIX 6b130606. KOIMUecTBO 3J€MEHTOB MOJIHOH pe-
KYPCHUBHOI TPaeKTOPHH BCETJla HE MEHbIIE TTyONHBI PEKYPCHUBHBIX BBI30BOB. JTa BEJIIMYMHA HE JOJHKHA
MIPEBOCXOAUTH MAaKCUMAJIBHOTO pa3Mepa CTEKa MCIOJIb3YyEMON BEIUUCIIUTENBHOM CPEIBI.

BoruucsieHue yuces Pu6oHaY4YMn

B pasnene muHaMUUECKOro MpOTPaMMHPOBAHUS MBI PACCMATPUBAIM BhIUUCiieHUE uncen dubo-
HAY4YU MPH TIOMOIIU PEKYPPEHTHBIX COOTHOIICHHM, KOTOPBIC CIY>KUJIM OCHOBOW JUIsi 0a3bl M Iepexoia
munamukd: F[0]=0, F[1]=1, F(i)=F(i-1)+F(i-2). Berancnenue uncen OPuOOHAYYN MOKHO peaiM30BaTh U

PEKYpPCHUBHO.
int fib(int n) {
if (n<=1)
return n;
else

return fib(n-1)+fib (n-2);

Jnst naHHOW 3a1auM PEeKypCUBHBIE BBI3OBBI 00pa3yloT OMHApHOE JIepeBO, IO KOTOPOMY MOKHO
OLIGHUTH KOJIMUECTBO PEKYPCHUBHBIX BBI30BOB. Ha pucyHke n3o0paxkeHbl peKypcuBHBIE BbI30BbI s f(5),
Bcero norpedyercs 14 pekypcHBHBIX BBI30BOB. [Ipy BBIYHMCICHUN HEPEeKypCUBHBIM anroputMmoM f(5) Oy-
JICT TIOJIy4EHO JMHEWHO 3a 5 mrTepauuii. Pekypcus B gaHHOM ciiydae Hed(peKTHBHA, TaK KaK MHOTHE
yrcna @rOOHAYYH BBIYUCISIFOTCS HECKOJBKO pa3, HAIpUMEpP Ha PUCYHKE BUAHO, 4To f(3) BeMUmcHsIeTCS
nBaxiel, T(2) Tprkab.

a‘l’l
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O603raunm 3a T(n) - KOTMYECTBO CTPOK (Omepariuii), BHIOIHAEMBIX PEKYPCUBHOM MpOLeaypoi
fib(). T(N)=2 mna n<=1l. T(n)=T(n-1)+T(n-2)+3, npu n>1. To ects, T(n)>=F(n). K mnpumepy,
T(100)>3*10720. TakToBas yactoTa npoueccopa 1 GHz no3zBonser komnbroTepy npousBoauts 1079 one-
pammif B cekyHnay. Jlerko mpoBepuTh, 4T0 pekypcuBHOe Bbramcienune gucia F(100) B aTom ciaydae mo-
TpeOyeT OoJiee NeCITH THICAY JIET.

MosxeM cenaTh BEIBOI 0 HEOOXOIUMOCTH MPAaBHILHOTO BEIOOPA alTOPUTMOB IS 3 (PEKTHBHOTO
peLieHus TO WIK UHOH 3aJa4u.

KOMGI/IHaToprIe 00beKTbl. OCHOBHbIE MaTEMaTHYECKHE omnpeaesJieHuda

IlepecTanoBKoii U3 N 3MEMEHTOB (HanpuMep, yncen 1, 2, 3, ..., n) Ha3bIBaeTCs KaXKIBIN yIIOpsI0-
YeHHBIH HA0Op M3 A3THX 53JeMeHToB. [l mpuMepa paccMOTpUM BCE IMEPECTAHOBKU IpH N = 3!
{1,2,3},{1,3,2},{2,1,3},{2,3,1},{3, 1, 2}, {3, 2, 1}, mony4aem 6 BapuanToB. KonnuuecTBo mepecTaHoBOK
U3 M dIeMeHToB - P, = n! JleiicTBUTeNbHO, MycTh MMeeTcss MHOKecTBO A = {1,2,3,...,n — 1,n}, rae
|A| = n. IlepBblii 351eMEHT MHOXECTBA MOKHO BBIOpATh N CIIOCOOAMH ISl BKIFOUCHHUS €T0 B IEPECTAHOB-
KY, BTOpOH 3JieMeHT - n — 1 cmoco0oM, U Tak Jjaee 0 MOCIeTHEeT0 AIEMEHTa, KOTOPEI MOYKHO BBIOpATh
onmHNM criocoOoM. [Tonyunm mo npaBuily KOMOMHATOPHOTO MPOM3BENCHHUS (GOPMYITYy BBIYMCICHUS KOJIH-
YecTBa EPECTAaHOBOK.

Po=nxn—-1)XxMm—-2)X..x2x1=n!

Pa3meniennemM U3 n 3IEMEHTOB 0 M HA3BIBACTCS YMOPSAOYCHHBIH HAOOp M3 M Pa3IUYHBIX
3JIEMEHTOB HEKOTOPOTO N — 3JIEMEHTHOI'0 MHOXKeCTBa. Pa3nuuaroT pasmenieHus 0e3 MOBTOPEHUH U pa3-
MCUICHHA C IMTOBTOPCHUSAMMU. B pasMCUIICHUAX C TOBTOPCHUAMU IJICMEHTBI UCXOAHOT'O MHOXECTBA MOT'YT
BKJIIOYAThCSI B HA0OP HECKOJIBKO pa3. 3aMeTUM, YTO [EPEeCTaHOBKAMHU SBIISIOTCS pa3MelleHus 0e3 MOBTO-
PEHUI U3 N 3JIEMEHTOB 110 N.

Tak, npu npun = 4 um = 2 nonyuuM cienyomue 12 pazmeriennii 63 MOBTOPEHUN:
{1,2},{1,3},{1,4},{2,1},{2,3},{2,4},{3,1},{3,2},{3,4}, {4, 1}, {4, 2}, {4, 3}.

[MpuBeneM pa3MenieHust ¢ MOBTOPEHUSIMH it n = 3, m = 2 (9 BapuaHTOB):
{1,14,{1,2},{1,3},{2,1},{2,2},{2,3},{3,1},{3,2},{3, 3}.
Yucio pa3MenieHuii 6e3 moBTOpeHHii U3 1 0 M 0003HAUYaeTCs Kak A™, u paBHO: Am = _ ™
n n (n—m)!
JlefCTBUTENBHO, IEPBBIA 00BEKT MOKHO BBIOpaTh N criocobamu, BTopoii - (n — 1) crnocoGom, mociieaHuit
m-it 00bexT — (1 — m + 1) cnoco6om. [ToydnM 1o npaBuIly KOMOMHATOPHOI'O TIPOU3BEACHHUS POPMYJTY
pa3MernieHuii 6e3 MOBTOPEHUH.
An=nxnh—-1Dxn-2)x(n—-m+1) =
g (n —m3l
Yyics10 pasMenieHnii ¢ MOBTOPEHHSIMH H3 7L 110 M 0003HAYACTCS KaK 2 paBHO A= nm .
n n

JleficTBUTEIBHO, KaXIbIH 3JIEMEHT MOMHOKECTBA MOXKHO BbIOpaTh POBHO 1 CIIOCOOAMHM, a BCETrO dJie-
MEHTOB - M.

CoueTaHueM 13 N DJIEMEHTOB II0 1M, Ha3BIBACTCSI HAOOP U3 M Pa3TUIHBIX JIEMEHTOB HEKOTOPO-
ro N — BJIEMEHTHOT'O0 MHOXECTBA, IIPUYEM UX MOPSAOK CIeI0BaHMs B Ha0ope He BaxkeH. Pa3snmnyaroT code-
TaHus 0€3 OBTOPEHUI U COYETaHUs C IOBTOPECHUSAMU. B cOUETaHHUAX C TIOBTOPEHUSMU 3JIEMEHTHI UCXO/I-
HOTO MHOKE€CTBA MOTYT BKJIIOUAThCS B HA0Op HECKOJIBKO pa3

Paccmorpum coyeTaHus oe3 MIOBTOPEHUI s n=4m=2:
{1,2},{1,3},{1,4},{2,3},{2,4},{3, 4}. [Tonyunnu 6 coueranuii.



Yucjaom coyeTaHHii U3 M MO M HA3BIBACTCS YKCJIO BCEX M -3JIEMEHTHBIX IIOAMHOXKCCTB -

9JIEMEHTHOTO MHOXECTBa U 0603HayaeTcs Tak: C™, u paHo Cm = ' Dra (opMyIia BEIBOJUTCS U3
n n m!(n—m)!
dopmysbl pasmerieHuii: Am = 7' | HO MOCKOJIBKY B COYETAHHSIX HE BaXKEH MOPSIOK CICIOBAHHS
n (n—m)!

OJICMCHTOB, TO MbI ACJIIMM KOJIMYCCTBO paSMCH_IeHI/Iﬁ Ha M! — KONMMYECTBO BCEBO3MOXKHBIX CHOCO6OB,
CKOJIBKUMH MOXXHO U3MCHUTH ITOPAO0K CJICIO0BaHUA 3JIECMECHTOB Ha60pa 13 M 3JICMCHTOB.

N . n
Uwncno coderaHwii 6€3 MOBTOPEHUH M3 M 1O M PaBHO OMHOMHAIBEHOMY K03(hdummeHTy ).
m

HamomuumMm, uto 6HHOMI/I&J‘I§HHMBH KO:?((bq)Hu?eH_}T_aM)I/;I Ha3§BaIOTC$[ KO3 DUITUCHTHI B pa3IOKESHUN OHHO-
x+y)n = n

ma Herotona: (1 + x)» = WK Kk n—k,
k=0 (j) X k=0 (j) X ¥y
B kadecTBe cripaBoYHON MHGOPMAIMH ITPUBEIEM HEKOTOPHIC CBOHCTBA COUETAHUH.
n n
(@@= =1
n0 n

(m) = (n _ m) — CBOMCTBO CI/H:\l/IMeTpPII/I

() = (;;l—_nll)ﬂ"; ).
21‘:0(1-)1: 2

(n +m, _ ) - .TO)KILCCTBO Korm.

y=3k ™
k ~o s ) (k —S
J1st BEIYMCIICHUS OMHOMHUAIBHBIX KOA(Q(MHUIIMEHTOB MOXKHO UCIIOIh30BaTh TPEYTrobHUK [lackars,
110 6OKaM U Ha BCpIHI/IHC KOTOpOFO CTOAT COUHUIIBI, a I HOCTpoeHI/ISI TpGerJ'ILHI/IKa I/ICHOJ'IB3yeTCﬂ

n - - ..
ToxkaecTBo: () = (n 1) + (n )- llpuBeném nepBbie cTpokH TpeyroibHuka [lackans:
m m—1 m



1 4 6 4 1
Kaxnas sraefika 3amaéres AByMs KOOpAMHATAMH — HOMEPOM CTPOKH — N 1 HOMEPOM CToOIa B
91Ol cTpoke — m. TakuM 00pa3oM, YKCII0, CTOsIIee B siueiike ¢ KoopauHatamu (n; m) pasHo Gr. Hyme-
paryisi CTpOK U CTOJIOI[OB HAUMHAETCS C HYJIS.
[puBenem npumep I coderaHuii ¢ moBropenusamu maaa n = 3,m = 2: {1,1}, {1,2}, {1,3},

_%2'_,%, {2,3}, {3,3}. KomnuecTBo coyeTanuii ¢ MOBTOPEHUSIMH MOYXKHO BBIUMCIIMTE 10  (opmyie
= (m dopmyna BBEIBOIUTCS Ha OCHOBE CICAYIOIIUX COOOpaxeHHi. Bo3bMeM MHOXKECTBO
n n+m-—1

X={1, 2, 3,4, 5,...}. CocTaBUM H3 3JEMEHTOB MHOXeCTBa X MYJIbTHMHO)XECTBO M3 M SJIEMEHTOB (3J1e-
MEHTHl B MYJbTHMHOXECTBE MOTYT IMOBTOPATHCS). IIycTh B MYJNBTUMHOXKECTBO BXOJST 3JEMEHTHI:
a1 < a2 £ ... < am. [IpubaBuM K KaXKAOMY JIEMEHTY, HAUUHAsI CO BTOpOro, uncna 1, 2, 3, ..., m-1. [1o-
Jy4UM CTpOroe cooTHomenue: a1 < az + 1 < az + 2 < ... < am + m — 1. Oror Habop umcen ecThb
Habop U3 OoJiee MMUPOKOTO MHOKECTBA YHCEN, KOTOpOoe BKIItoYaeT B ceds (n+m-1) gucen. W3 sToro muo-

JKECTBA MBI BBIOMpaeM M uucesn A COCTaBICHUS codeTaHui - C,. ;. Takum oOpasom, momydaem
dopmyny = Cm .
n

n+m—1

KoMGHHaTOpHBIE 06 bEKThI. AJITOPUTMBI F€eHepauu

Ha mpakTuke yacTo BO3HHMKAIOT 3a7aydl TeHEPALMH KOMOMHATOPHBIX OOBEKTOB, a TAKXKE 3aJaud
HaxXO0XKJEHUSI 0OBEKTa [0 €ro HOMEPY U 3a/1auu OIpe/iesIeHHss HoMepa KOMOUHATOpHOro o0bekTa. Pexyp-
CHUBHBIE TIPOTPAMMBI SIBIAIOTCS YAOOHBIM CIIOCOOOM TOPOXKACHUS KOMOMHATOPHBIX OOBEKTOB, W ITO3BO-
JISIFOT TIPO3PAayvHO U CKATO 3aMKcaTh aITOPUTM pelieHus. B To e Bpemst, 110001 peKypCUBHBII aaropuT™
TpPaTUT BpeMs Ha 3allOMHHAaHUE TAaHHBIX B HE3aBEPILIEHHBIX BbI30BaX (HCIMOJB3yeTCS PEKYPCUBHBIN CTEK)
U Mo3TOMYy He Bcerna susercs 3¢pdexktuBHbiM. Kaxaplii peKypCUBHBIA alTOPUTM MOKET OBITH Mpea-
CTaBJICH HEPEKYPCUBHBIM HTEPAIIIOHHBEIM 00pa3oM, B 3TOM pazjiesie OyIyT pacCMOTPEHBI U PEKYpPCHB-
HBbIE, 1 HEPEKYPCUBHbIE peajiM3allii aJITOPUTMOB I'€HEpallil KOMOWHATOPHBIX 00bekToB. s mepecra-
HOBOK PacCMOTPEHBI TAKXKe 3a7ayd MOJYy4EHHs] NepEecTaHOBKM IO € HOMEpY W HOMepa AJsl 3aJaHHOU
HEPECTAHOBKH.

IlepectanoBku. [eHepanus BcexX NepecTaHOBOK. PeKypCUBHBII aJiropuTM
Hano maOXecTBO umucen {1, 2, 3,..,n}. Heo6XxonuMo BeIBECTH HA 3KPaH BCE IMEPECTAHOBKH 3TOTO
MHOkecTBa. OuepenHas nepectaHoBKa ynces (B 00IIeM BUIC KaKUX-THO0 00BEKTOB) XPAHUTCS B MaCCHU-
Be a[]. MHmekcaius 3JeMEHTOB HAYMHACTCS C HYJISA. t — MHJEKC 3JIEMEHTA, KOTOPhIM BKIIIOUAETCS B Oue-
PENHYIO TepecTaHOBKY. PexypcuBHas mpoleaypa nevyaraeT OuepeIHy0 MOydYeHHY0 IepecTaHOBKY, KO-
raat craHeT paBHBIM n-1 (HaOpaau n 31eMeHTOB). [1Jis TOro, YTOOBI CTeHEPUPOBATh OUEPEIHYIO IIepecTa-
HOBKY, HEOOX0OIUMO OOMEHSTh MEeCTaMH TEKYIIUH BKJIFOUYEHHBIA 3JIEMEHT B IEPECTAaHOBKY CO BCEMHU IIO-
CIIeTyIOIIMMH AJIEMEHTaMH MaccuBa (IIUKJ Tepedopa 3JIeMEeHTOB Uil OOMEHa HAYMHAETCs ¢ WHEKca t,
9TOOBI HE TEPSITh MEPBOHAYAIBHBIC MEPECTAHOBKHU MOCHe M00aBIIeHUS HOBOTO dyeMeHTa). CII0KHOCTD
anroputMma onenuBaercs kak O(n!). HMcnonp3yercs nononautensHas namats O (n).
void generate (int t) {
if (t==n-1){ //BeBOom ouepemHOM NEepeCTaHOBKU
for (int 1i=0;i<n;++1)
cout<<a[il<< " ";
cout<<endl;
}
else(
for (int Jj=t;j<n;++73) { //3anyckaeM mpolecc ofMeHa



swap (al[t]l,aljl)

Earar 2

generate (t);

//alt] co BceMmM MOCJIEIYIIVMA

//PEeKYPCUBHEI BEI30B

B ocHOBHOIA IIporpaMme MepBbIi peKypCUBHBINA BBI30B JIEJIaeM OT HYJIS (I00ABIIsIeM HyJIEBOM SIIEMEHT).

generate (0) ;

HporpaMMa BBIBCICT BCCBO3MOXKHBIC n! NEepeCTaHOBOK. HpI/IMCp BbBIBOJA JJIs1 n=3.

123,132,213,231,321,312.

3aMeTHM, 4TO MporpaMMa reHepHpyeT IepecTaHOBKU HE B JeKcHKorpaduyeckom nopsake. s

Pa3IMYHOrO poja 3a7ad HeoOXOAMM MMEHHO JIeKCHKOrpadHuyeckuil mopsaok resepanuu. [[se mepecta-

HOBKH HaXOIATCA B HGKCI/IKOI‘pa(I)I/I‘IQCKOM TMOpsAAKE, €CJIM IMEPBLIE WX J3JIEMEHTBI MOT'YT COBHIAAarhb, a

HaunHasg ¢ HEKOTOPOTO MHJEKCA, 3JIEMEHT BO BTOPOM MepecTaHOBKe OOJblIe, YeM 3JIEMEHT B MEpBOii T1e-

pecranoBke. Hanpumep, nepecranoBku 12453 u 12534 HaxoaaTcs B ISKCUKOTPAPUUECKOM MOPSIKE.

IlepecTaHoBKU. [eHepanus Bcex nepecTaHOBOK. HepeKypCUBHBIN aJIrOPUTM
PaccMOTprM HEpEKYPCHBHBIH arOPUTM FeHEPAIH IEPECTAHOBOK B JIEKCHKOTPA(HUUECKOM MOPSIIKE.

1.

3.
4.

IlocnenoBaTeaILHOCTD PJICMEHTOB IMpOCMaTpUBACTCA C KOHIIA 10 TCX ITOP, ITOKa HE 6yz[eT

BCTPEUCH MEPBBIii 3JIEMEHT, Takoit uro afi]<al[i+1].

B «xBocte» MoCJICA0BATCILHOCTHU, COCTOAICM M3 3JICMCHTOB, PACIOJJIOKCHHBIX 3a HalJIcH-

HBIM 3JIEMEHTOM, TIPOU3BOANM MTOMCK MHUHUMAJILHOTO 3JIeMeHTa min, 6osbimero, yem afi].

Mensiem Mectamu a[i] v HaliIeHHBIH 37IeMeHT Min.
CopTupyeM XBOCT HOCIIEI0BATEIbHOCTH.

Taxoli alTOpUTM TO3BOJISIET MOJYYUTHh BCE MEPECTAHOBKU B JIEKCHKOTpapUUECKOM MOpSJIKE.

[TpowuttocTpupyeM Ha puMmepe N=5 paccCMOTPEHHBII AITOPUTM.

i=0 i=1 i=2 i=3 i=4 KommenTapun

1 2 3 4 5 Omnpenenunn, uro a[3]<a[4]. Mensem ero mecra ¢ Mu-
HUMaJIbHBIM, OosbinuM a[3] B «XBOCTE» MoOCiea0Ba-
TEJIBHOCTH. TO €CTh, TOMEHsIN 4 1 5

1 2 3 5 4 a[2]<a[3]. Min=4. Mensiem 3 u 4. CopTHpyeM «XBOCT»
MOCJIEIOBATEILHOCTH, TO €CTh 2JIEMEHTHI 3 U 5.

1 2 4 3 5

1 2 4 5 3 Haiinen mepBblil 9JeMEHT ¢ KOHIIA, MEHBIINH MOCIEy-
forero — 3to a[2]=4. B «xBoCTe» MOCIIEI0BATEIBHOCTH
{5, 3} nmem MuanManeHEIE Min>a[2]. Min=5. Meunsem
4 u 5. Tlomygaem HOBBIH «xBoCcT» {4, 3}.CopTupyem
«xBocty. [Tomydgaem nepecranoBky {1, 2, 5, 3, 4}.

1 2 5 3 4

I'enepamus ouepeaHoOil mepecTaHOBKH peann3oBaHa B Buae ¢yHkmmu NextPermutation(). OyHk-
1151 BO3BpAlLaeT true, eciau Obljla CreHepupoBaHa ouepeiHas nepecraHoBka U false, eciiu ouepennoil ne-
PECTaHOBKHU B JIEKCUKOTpaQUIECKOM MOPSAAKE CreHEPUPOBATH HEBO3MOXHO (KOHEL] paboThI POrpaMMBl).




bool NextPermutation () {

for (int i = n - 2; 1 >= 0; 1--){
if (af[i1] < ali + 17){
int min val = af[i + 1], min id = 1 + 1;
for (int j =i + 2; 3 < n; Jj++)
if (alj] > ali] && al[j] < min val) {
min val = a[]J];
min id = j;

}
swap(a[i], al[min_id]);
sort (a.begin() + i+l, a.end());
return 1;

}

return O;

B 0CHOBHOM TeKCTe MPOrpaMMBI [Tl TeHEPAIUH BCEX MEPECTAHOBOK MOXKHO MCIOJH30BATh IUKIT
while(), paboTaroruii 10 Tex MOp, TOKA HE YAACTCSA CTEHEPUPOBATH OUEPEAHYIO TEPECTAHOBKY.
while (NextPermutation ()) {
for (int 1=0;i<n;++1i) cout<<ali]l<c " ";
cout<<endl;

OnpepesieHNe nepecTaHOBKHY N0 HOMEpPY U HOMepa nepecTaHOBKH

3adaua onpedenenus nepecmanogku no ee Homepy. PaccMOTpUM BCEBO3MOXKHEIE TTEPECTAHOBKU
U3 N MEPBBIX HaTypalbHBIX uucen. Takux mepectaHoBok n!. TpebGyercs 1mo HOMepy MepeCTaHOBKHU BHIBE-
CTH ee Ha 3KpaH. JloroBopuMcs, 9TO HyMepaIus epecTaHOBOK HaYMHAETCS C | (€AMHMUIIBI).

Hanpuwmep, npu n=5 nonyuaem 120 nepectaHoBok ¢ Homepamu oT 1 no 120. [lomyctum, HY>KHO
BBIBECTH Ha DKpaH nepecTtaHoBKy ¢ HomepoMm num=110. [IpoBenem crnenyrommue paccyxaenus. Bee nepe-
CTaHOBKH MOYXHO pa30WTh Ha TPyIIbL. BeraenM N=5 rpyri nepecTaHoBOK 10 X mepBoii mudpe — ot 1 110 5.

1 B nauane. IlepectanoBku 1**** 41=24 niepecranoBku ¢ 1 B Havane. Homepa 1-24
2 B Hauase. [lepecTaHOBKYU 2**** 24 nepectanoBku ¢ 2 B Havyajnie. Homepa 25-48

3 B Havare. [lepecranoBku 3**** 24 nepectanoBku ¢ 3 B Havane. Homepa 49-72

4 B Havare. [lepecranoBku 4**** 24 nepectanoBku ¢ 4 B Havyarne. Homepa 73-96

5 B Hauae. [lepectanoBku 5**** 24 nepectanoBkH ¢ 5 B Havane. Homepa 97-120

Takum 00pa3om, MOXKHO HAWTH HOMEP TPYIIIbI, K KOTOPOil OTHOCUTCS TiepecTanoBka — 110/24=4.
3HauwT, nepsas yugpa B nepecraHoske — dig=5. Homep nepecTaHOBKYU B rpymIie (a Takke ¥ HOBOE YUCIIO
[t oucka Bropoi nudpsr) Np=110%24=14. IlepectanoBku Buga 5**** B cBoro ouepeap pazOuBaeTcs
Ha 4 rpynmbl ¢ BTOpbIMH nudpaMu u3 MHOXecTBa {1,2,3,4}. KonndecTBO mepecTaHOBOK B KaXKJIOH U3
yeteipex rpymm - (N-1)!=3!=6. IIpomoimkaem aaroputM U gajee, UCIOJb3yss HHPOPMAIIMIO O IPYIIe Te-
PECTaHOBKM M HOMEPY IIEPECTAaHOBKHU B IPYIIE, OAHO3HAYHO 33/1a0IIYI0 TEKYILYI0 HU(PY MEepEeCTaHOBKH.
3aBenem BcrioMorarenbHbd MaccuB digit[], 3Hauenust kotoporo digit[i]=1, ecnu nmmdpa i yxe Obina uc-
MOJIb30BaHa B MepecTaHoBKe. B mepectanoBky Oyaem Opath dig-to mo cuety cBoOOIHYIO U DPY.

i - HoMep uudpel B uckomont | Hlabmon P=*****| Maccus digit[], xpausmmii napopmanmio 06
HepeCcTaHOBKE JO  ONpEeNeNeHUs | MCIOJIb30BaHUH IIH(D B IEPECTaHOBKE

dig — Homep cBoOOHO# 1TDPBI, | TUPPHI HA TIO3UIUH
KOTOpYl0 OyJneM CTaBHTh Ha | 1 M Iocie ee orpe-

MO3HIIMIO 1 B IEPECTAHOBKY JICTICHHSI

Np — HOMep MEepecTaHOBKH B

rpyIime

i=1; P=***** (41=24)

dig=110/24+1=5; p=5**** {1,2,3,4,5} — MHOXeCTBO 1P 715t BTOPOH *

Np=110%24=14




i=2; P=5**** (31=6)

dig=14/6+1=3; P=53*** {1,2,3,4,5} — MuOXecTBO 1P TSI TPETHEH *
Np=14%6=2

i=3; P=53*** (21=2)

dig=2/2=1; Np=2%2=0; Np=6 p=531** {1,2,3,4,5} — MHOXecTBO nU(p I YETBEP-
(ecm ocTaTOK paBeH HYIIO, TO TOH *

enuHuy Kk dig He no0aBisieMm,
HOMEp TEePECTAHOBKU B IpyIIIEe
JieaeM TOCIETHIM)

i=4; P=531** (11=1) {%, 2,345} — MHOXKeCTBO LUDP IS NATOH *
dig=6/1=6; Np=6%1=0; Np=6 P=5314*

Ha marom mare anroputma nomyunm P=53142

B mporpamme yno0HO 3aBeCTH BCTIOMOTaTeNbHBIA MaccuB (haKTOpHaIoB, HATPUMED
int factf[13] = {1, 1, 2, 6, 24, 120, 720, 5040, 40320, 362880,
3628800, 39916800, 479001600} ;

Cama miporpamMma BEITIISIIAT CIIEAYIOLIIM 00pa3oM.
for (int i=n; i>0;--1) {
Np=num%fact[i-1]; //OnpemejeHme HoOMepa TIPYNIE NEPEeCT.
d=num/fact[i-1]; //OnpemejyeHre MHIEKCA TeKyllelr LUMUOPH
if (Np) d++; else Npt=fact[i-1];
num=Np;
int pos=0;
for (int j=1;7j<=n;++j) {//OnpemeneHue Tekyumey LUUOPELL
if (!digit[j]) pos++;
if (pos==d) {
digit[j]=1;
res.push back(j); //dopMmpoBaHME NEPECTaHOBKMU
break;

}

OtBeT nmporpaMmsbl — MEPECTaHOBKA 110 €€ HOMEPY, XpaHUTcs B MaccuBe reS. CI0KHOCTh alro-
purma - 0(n2).

3aoaua onpedenenus Homepa nepecmano8ku no 3a0aHHou nepecmanogke. Tpebyercs 1o 3a1aH-
HOU mepectaHoBke P BeiBecTH Ha 3kpaH ee Homep. Hymepauus nepecraHoBok HaumHaeTcs ¢ | (exuHu-
1el). KonnuectBo mudp B mepecranoske — N.

PaccmoTpum nzero pemieHuss Ha KOHKpETHOM npumepe. n=5, p=53142. Homep maHHOI mepecra-
HOBKH C(OPMHPYEM CIETYIONIHM 00pazoM

p=53142. IlepBblii 371eMEHT NIEPECTAHOBKY, JaHHOU B yCIOBUHU — 5. [lepecTaHOBKY, HAUMHAIOIITH-
ecs Ha Udprl {1, 2, 3, 4} HaxoxsaTCa nepes JaHHOH HaM B yciioBuH. VX kommyectBo 4*4!=96. 3Hauur,
HOMEp TEepPECTAHOBKH, 3aJaHHON B ycioBud > 96. Crenyromuii 3JeMeHT epecTaHOBKH — 3. 3HAYHUT, 110
3TOr0 MIYT MEPECTAHOBKH, Y KOTOPBIX BTOpas Iudpa MoxeT ObiTh 1 wiu 2. CieqoBareibHO, MUHUMAIIb-
HO BO3MOXKHBII HOMEp NEepecTaHOBKH, 33JaHHOU B ycnoBuu > 4*41+2*31. Cnenyromuii 3JeMeHT nepe-
CTaHOBKH — | (MMHUMAaNbHO BO3MOXHBIH). TO €cTh, HOMEp MEePECTaHOBKY HE MEHAETCS — MHHUMAJIbHBIN
HOMEp 3aJaHHOW B YCJIIOBHM IEPECTAHOBKH OCTaETCA MPEXHUM > 41¥4+31*2+21*(0. Cnenyromuii sme-
MEHT nepecTaHoBKU — 4. HanmoMHUM, 4TO 3TO Ha 3TOM MecTe MOTJH OBITh He 3aHsAThie HUpel— {2,4}. B
MIEPECTaHOBKE MCIONB3yeTcsl 4 — BTOPOI HE 3aHATHIN 31eMeHT. CienoBaTelbHO, MUHUMAIBHO BO3MOX-
HBI HOMEp MEPEeCTaHOBKH, 3alaHHOH B ycloBUH > 4!*4+31*2+21*0+1!*1. C ydyeroMm mocnenHero sJe-
MeHTa noydaem - 41%4+31%2+21*0+11*1+0!*1=110 — HoMep nepecTaHOBKH.

Hudpa i i=2 1I=3 iI=4 =5 Uror
KomuuecTBo mepe- | 41*4 41*4+431*2 AV*4+31%2+421%0 | 41%4+31%2+21*0+ | 41*4+31%2+21*0+
CTAaHOBOK 10 | +11*1 +11*1+01*1=110
2 (0]0) 38




I'pymna mepecra- | 5-5 3-1 1-a 4-5 2-5
HOBKH (C y4E€TOM
3aHSTHIX ITUGD)

Bansteie  mubpsel | 12345 12345 12345 12345 12345
MOCJIC BBIYHCIICHHUS

Wrak, momyuaem otBer — 110. 3Orto HOMep mepecranoBku p=53142. CnoxxHOCTB
Mma - 0(n?).

Anropurmbl STL 414 reHepanuy nepecTaHOBOK
Yno6HbIM nipeumyiiecTBoM OubnmmuoTeku STL sBisieTcs HalMyue B HEMl pealn30BaHHBIX ajro-

PUTMOB, B TOM YHCJIE€ U OTHOCSAIIMXCS K KOMOMHAaTOpHOMY nepedopy. sl nCroiap30BaHuUs aarOpUTMOB
Tpebyercst HanmuKe 3arojioBka <algorithm>. [IpuBenemM HEKOTOpBIC U3 HUX.

Anroputm Omnucanwue. [Tpumep (msdn.microsoft.com)

next_permutation(itl, it2) | I'enepupyeT CaeayIOIIy0 IEPECTAHOBKY B YKa3aHHOM MOMHOXECTBE KOH-
TeiiHepa, KOTOpoe 3a/1aeTcs uTepartopamu itl, it2.

BexTop vl (-3 -2 -1 0 1 2 3).

[locyie nepeoro next permutation, BexTop v1 BHIVIAOUT CJe-—
oyouuM ofpas3oMm: vl = (-3 -2 -10132).

Oynknusa next permutation() Bo3Bpamiaet true, €ciiv CleAyromas JSKCH-
Korpagduyeckas epecTaHoBKa CreHEpUPOBaHa, B TPOTHBHOM CITydae —
false (cmemyromeit nexcukorpaduyueckoil mepecTaHOBKH HE CYIIECTBYET).

prev_permutation(itl, it2) | ['eHepupyeT HIPEABIIYILYIO EPECTAHOBKY B YKa3aHHOM MOJMHOKECTBE
KOHTEHHepa, KOTOPOE 3a/1aeTcsl uTeparopamu itl, it2.

BexkTop vl = (-3 -2 0 3 -1 2 1).

[locne prev_permutation BexTopa vl, BexkTOp V1 BHIJIAOMT

clenyomyMm obpasom: vl = (-3 -2 0 3 -1 1 2).
is_permutation(itll, it12, | ®ynkousa Bo3Bpamaer true, Koraa yka3aHHbBIE ITOJMHOMKECTBA MOYKHO Iie-
it21, it22) PEYIOPSIIOYNTD TaK, YTOOBI OHU CTAIH COBMAIAIONIMMHU. B IPOTHBHOM

ciyvae GpyHkius Bo3spainaer false.

B HepekypCHBHOM aJIrOpUTME T€HEPAIU BCEX M-Pa3MEIICHHI 3 N JIIEMEHTOB II0TpeOyeTcs uc-
N0JIb30BaHUe ajroputMma Next_permutation().

l'eHepanusa Bcex m-pasMelieHU U3 N 3JIeMeHTOB. PeKypCUBHBIN U HepeKypCUBHBINI
A/ITOPUTMBbI

Pexypcusnoiii areopumm. B MaccuBe a[] OyneTr XxpaHUTCS oudepeqHOe pa3MernieHne. Bcromora-
TeJIbHBIA MaccuB used[] mcmonb3yercs Uil MOMETKH 3JIEMEHTa, Kak YKe B3sToro B pasMmeineHue. CyTb
aIropuT™Ma B TOM, YTO B OYEpEAHOE pa3MEIIeHHE N00aBISIOTCS 1O OYepey BCEBO3MOXKHBIE IJIEMEHTHI,
KOTOpBbIE elle He ObLIM MCIIOIb30BaHb! B pasMelneHud. [Ipumep peanusaunu ¢pyHKUMHN generate, moayda-
IOIIUI1 Ha BXOJ HOMEP OYEepEeAHOr0 3JIEMEHTA, BKII0YaeMOT0 B pa3MellleHue.
void generate (int num) {

if (num == m){ //Eciam pas3MemeHre I'OTOBO, TO [NeyaTaeM eTo
for (int 1 = 0; 1 < m; i++)
cout<<a[i]<<™ ";
cout<<endl;
}
for (int 1 = 1; <= n; 1i++)

1
if (lused[i]){ //IobBaBigeMm elle HE B3ATHI S3JIEMEHT
used[i] = 1, a.push back(i);
generate (num + 1) ;
used[i] = 0, a.pop back();

BbI30B yHKITUH U3 OCHOBHOTO TEKCTa

generate (0); //HaumHaem moGaBJIATL 3JIEMEHT Ha HYJIEBOE MECTO
[Iporpamma BeIBENET [T N=3, m=2 cieayronue nepecrasoku: 12,13,21,23,31,3 2.

Hepexypcusnwitl ancopumm eenepayuu ciedyroueco pasmeujerust. Pabota anrroputMa oCHOBBIBA-




€TCd Ha reHepallii BCCBO3MOXXHBIX INEPECTAHOBOK IIEPBBIX HATYPAJIBHBIX YHCECI OT 1 J0 N 1 yMCHMHU
«B3ATb» HOBOC pasMCIICHUC M3 IICPECTAHOBKHU, KYAAJIUBY JIMINHUC JICMCHTHI U3 «XBOCTa» NCPCCTAHOBKHU.
PaCCMOTpI/IM npuMep i n=4 Bcex MEPECTAHOBOK U BCCX paBMeH.[eHI/Iﬁ npu m=3.

IlepecranoBku. n=4 Pasmenienus. n=4, m=3
1234 123
1243 124
1324 132
1342 134
1423 142
1432 143

[lo Tabnuite XOpOIIO BUIHO, YTO pPa3MEIICHHS MOXKHO TOJIYy4aTh U3 MEPECTAHOBOK, YIS
XBOCT HOBOM TEepPECTaHOBKU M OCTaBUB TOJILKO TEPBBIC M 3JIEMEHTOB B Hell. HoBoe pasmerienue moiy-
YaeTcs U3 TOH MEePECTaHOBKH, B KOTOPOH OyJIET MEHSATHCS 3JIEMEHT, CTOSIIUN Ha m —MecTe. DTO MPOUC-
XOJUT TOT/a, KOTJIa 32 M-M 3JIEMEHTOM CJICIYIOT JJIEMEHTHI B MOpsake yObiBaHus. [lomyuaem croco0
TreHepalny HOBOTO pa3MEIleHHs: T00aBHM K OUePEIHOMY Pa3MEIICHUIO HEHCIOIb30BaHHBIC DIIEMEHTHI B
IMopAaKe y6LIBaHI/I$I, CICHCPpHUPYEM HOBYIO IIEPECTAHOBKY, BO3bMEM IICPBLIC M 3JICMCHTOB U IMOJIyYHUM HO-
Boe pasmerienue. [IpuBenemM GparMeHT NpoOrpaMMbl F'eHEpaIi pa3MEICHHUH.
bool generate () {
int k=m;
for (int i=n-1;1i>=0;--1) {
if (lused[i]) {
alkl=1i+1;
k++;

}

if (next permutation(a.begin(),a.end())) {
for (int i=m;i<n;++i) used[a[i]-11=0;
for (int 1i=0;i<m;++1i) usedl[ali]-1]1=1
return 1;

}

else
return O;

Ha'-laJ'H)HI)Ie HpI/ICBaI/IBaHI/IH B OCHOBHOM TEKCTEC HpOFpaMMI)I
for (int 1=0;i<n;++i)al[i]=1i+1; //Bepem mocjaemoBaTeJIbHEE 3JI.
for (int i=0;i<m;++i)used[i]=1; //llomeuaem MepBLE m
while (generate()) {//Eciu dyHKLUS TEeHEPUPYET MIE€PECTaHOBKY
for (int j=0;j<m;++j)cout<<al[j]l; //meuaraem ee
cout<<endl;

}

CIJI0’KHOCTD aJIrOPUTMa FeHEpaIiy BeeX pasMmenieHuii orenusaetcs kak O(n!/(n-k)!).

l'eHepanusa Bcex m-coYeTaHUH N 3J1EMEHTOB. PeKypCUBHBIN U HEPEKYPCUBHBINA a/Iro-
pUATMBbI

Pexypcusnas gynkyua cenepayuu covemanuy. Coderanus u3 n=4 3J€MEHTOB MO0 M=3 OyIyT
MIPEJICTABIATE COOOW CIEAYIONIN HAaOOp MOMHOXKECTB N-3JIEMEHTHOTO MHOXecTBa: 123, 124, 134, 234,
Peanuszaius B Buje peKypcuBHOM (QyHKuuU generate() HUCHONB3yeT NepeMeHHbIe: last — mocueaHuid 10-
OaBJIIEMBII 2JIEMEHT B COYETAHHE W NUM — KOJIMYECTBO AJIEMEHTOB B couetanunu. Ecim coueranue cdop-
MHUPOBaHO (NUmM=m), TO BEIBOJJUM €r0 Ha dKpaH. B MpoTUBHOM cilydae J0OaBiIsieM HOBBIHM 3JIEMEHT B CO-
YeTaHHe, CICAYIONIUM 3a MOCICAHUM J00aBICHHBIM 3JIEMEHTOM, ¥ CHOBA BBI3BIBAEM PEKYPCHUBHO (PyHK-
o generate().




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

cout<<ali];
cout<<endl;

}

for (int 1 = last + 1; 1 <= n; 1++){
a.push back (1) ;
generate (num + 1, 1i);
a.pop back();

OCHOBHOH TEKCT IMPOrPaMMBI BBI3BIBAET (DYHKIHIO C HadaabHbIMU napamerpamu 0,0.
generate (0 , 0);

Ha skpane OynyT BeIBEJICHBI Jist n=5, m=3 cienyronue codetanus: 123, 124, 125, 134, 135, 145,
234, 235, 245, 345.

Hepexypcusnvtii ancopumm ecenepayuu couemanuii. B 0CHOBE anroputMa HCIOJB3yeTCs CIedy-
IOlIas uaes: MPOCMaTPUBasi COUETaHMs CIpaBa HAJEBO, HAXOANM IEPBBIN IEMEHT, KOTOPBI MOXKHO yBe-
JUYUTH. DTOT JIEMEHT yBeanunBaeM (OepeM ClieAyromunii BO3MOXKHBIN JIEMEHT), a BCEe 3JIEMEHTHI TOCIIe
HET0, 3aMEHSEM Ha HaTypaJbHbIE YMCIIA, CIEAYIOIIUE 332 HOBBIM 3JIEMEHTOM. 3a1aJiMCsl BOIIPOCOM — Ka-
KOH DIIEMEHT MOXHO YBEIMYHUTH B codeTannn?. Ecmu n=5, m=3, To MakcuMaabHOE JIEKCHKOTpaduIecKoe
couetanue 345. 3HaUUT, HA MECT€ M MOXET CTOSTh MAaKCHMAJIbHBIM 3JeMEeHT n, Ha MecTe (m-1) MoxeT
CTOSITh MaKCUMANBHBIN 371eMeHT (n-1). To ecTh, Ha MeCTe 1 MOXKET CTOSITh MAaKCHMAIbHBIN dJeMeHT (N -
m + i). Hymepanus s7eMeHTOB B MaccuBe a[| - ¢ eIMHUIIBI.

bool Next () {

for (int 1 = m; 1 >= 1; 1i--)
if (a[i] < n - m + 1 {
alil++;
for (int j = i + 1; J <= n; J++)
aljl = alj - 11 + 1;

return 1;

return 0O;

CJI0)KHOCTB arOpUTMa reHepaluu Becex coderannii onenuBaercs kak O(nl/(k!*(n-k)!)).

HpeACTaBJIeHI/Ie 4YHuCJia B BUA€ CYMMBbI L €JIbIX ITOJIO?KHUTEJ/IbHBIX C/Iara€MbIX

Heobxo0umo nepeuuciums 6ce npedcmagnenus yenoeo ROI0MCUMENLHO20 YUCAA I 8 8UOEe CYMMbl
ROCAE008AMENbHOCIU HEB03PACAIUWUX YETbIX NOTONCUNENbHBIX CIASACMDbIX.

Jlst n=5 mporpaMma BBIBEIET Ha dKpaH CISAYIOIIHNE MIPEACTABICHUS YUCHA IISTh B BUIE CYMMMEI.

1+1+1+1+1=5, 2+1+1+1=5, 2+2+1=5, 3+1+1=5, 3+2=5, 4+1=5.

IIporpamMma pernieHus 3agaun OyaeT ONEPUPOBATh MACCHBOM CllaraéMbIX a[], COCTOSIIMM U3 N
3JIEMEHTOB, TJI€ N — MAKCUMAIBbHOE KOJIMYECTBO ClaraeMbiX. MakCUManbHOE KOJIMYECTBO ClaraeMbIX J0-
CTUTAeTCsl B TOM Clly4ae, Korja Bce ciaraembie — equaunbl. [lycte a[l], a[2], a[3]...,a[last] — HeBO3pac-
TaloMIas MOCIET0BATENIbHOCTD IENBIX YHCEN, CyMMa KOTOPBIX He ImpeBocxoauT ducia n. CymMMma 3jeMeH-
TOB TMOCJIEAOBATEIILHOCTH XPAHUTCS B TiepeMeHHON s= a[l]+ a[2]+ a[3]+... +a[last], rue last — uHAEKC
MOCIIETHETO B3ATOTO 3eMeHTa. Eciin cymma crana paBHa 3aJaHHOMY YHCIY N, TO BBIBOJAMM IOCJEIOBa-
TEJILHOCTH YKcel. B mpoTrBHOM citydae, ipoOyeM 1mojo0parh clenyollee cliaraeMoe j, HaduHas ¢ eJiu-
HUIIBI, KOTOpPOE He 0OJIbIle MOCIeHero cnaraeMoro j<= a[last], u koTopoe He yBETHMUUT CyMMYy, TaK 4TO-
Ob1 OHa He cTaia OousbIre N, T.e. j<= (N-sum). B3sB ouepenHoe ciaraeMoe, KOMOHHHPYEM TOCIIEN0BA-
TEIBHOCTH Janbiie. DyHKIMS NpeacTaBICHHUS YKCIa B BUAEC CYMMBI IPUBEICHA HIDKE.



void generate (int last,int sum) {
if (sum==n) {
for (int i=0;i<last;++1i)
cout<<al[i]l<<"+";
cout<<a[last]<<"="<<n<<endl;
}
else
for (int j=1; Jj<=min(a[last],n-sum);++7) {
//BepeM cremyommMe cjaraeMble, HauuMHas C¢ 1, HO He OoJsibme al[last]

last++;

allast]=73;

generate (last, sum+j) ;
last—--;

B 0CHOBHOM TeKCTe MPOrpaMMbl HEOOXOIUMO BbI3BATh (DYHKITUIO JIJISI PA3INYHBIX MEPBBIX Cliara-
€MBbIX U3 HpeﬂCTaBJ’IeHHﬂ quciia B BUIC CyMMI:-I:
for (int j=1; j<n;++3) {

al0]=3;

generate (0, 3); //VHOeKC NocCJieOHErO 3JIEMEHTa, CyMMa

AHaJIOrHYHO MOYKHO COCTaBUTH AJITOPUTM NPEACTABJIICHUA YHCJia B BUAE CYMMBbI HGY6LIB3,IOH_II/IX
cJlaracMbIX.

l'lpanleble CKOGOYHbIE nocjeaoBarebHOCTH. Yuciaa KatasaHa

ITpoBepka ckOOOUHOMN MOCIIEIOBATEIBHOCTH C LIEJIBIO ONPEAEICHUS €€ MPaBUIbHOCTH ObLIa MPO-
JlellaHa HaMu B JieKuuu 1 npu uzydenuu temMsl «CTex». B 3TOM pazaene Mbl XOTHM PELIUTh CIAEAYIONIYIO
3aja4y: CeeHepuposams 6ce NpasuibHvle CKOOOUHble NOCIe008AMENIbHOCIU, COCMOosWuUe U3 N nap cKo-
6ox. HamomMHMM, 9TO CKOOOYHAS MOCIIEAOBATEIBHOCTD NIPABUIIbHAS, €CIIN [UIS Ka’KIO0H MO3ULIUHN CKOOOY-
HOH TOCIIeI0BAaTEeNbHOCTH BBIIOTHACTCS MPABIJIIO - YHUCIIO OTKPBIBAIOLIUXCSA CKOOOK B IOCIEI0BATEILHO-
CTH OOJIbILIE MM PAaBHO YHMCIY 3aKPBIBAIOIIMXCS CKOOOK, a 00IIee YMCIIO OTKPHIBAIOIIUXCS CKOOOK IS
BCel CKOOOYHOM MOCIeI0BaTENbHOCTH PABHO YUCITY 3aKPbIBAIOIIMXCS.

HepeKypcHBHBIH a/ITOPUTM reHepaluy NPaBIWIbHBIX CKOGOYHBIX II0C/1e[0BaTe/IbHOCTE!

[Mycts N=3 map ckoOok. PaccMoTpuM Bce COOTBETCTBYIOIIME MPABUIIbHBIE CKOOOUYHBIE MOCIIE0-
sarenbrocTH 13 6 ckodok. ()()(). 0(0). (0)0. (00). ((0))-

I'enepariuiro ouepeIHOM CKOOOUYHOM MOCIIE0BATEIBHOCTH OYIEM JICNIaTh CISAYIOUMM 00pa3oM:

- MpOCMATPHUBAEeM IOCIIEI0BATEIbHOCTD CIpaBa HaJeBO J0 MepBoil komOuHamu ckoook )(. Takas
KoMOuHanus OyJeT B JIF000H MOCIeI0BaTENbHOCTH, KPOME MOCIIETHEH;

- HafIEeHHYI0 KOMOMHAIIMIO Ha0 3aMeHHTH Ha ();

- TMOAICYUTHIBAEM C Hadaia CTPOKHU, Ha CKOJBKO YMCIIO OTKPBHIBAIOIIUXCS CKOOOK OOJIbIIE YnCIia
3aKPBIBAOIINUXCA U JOIMUCBIBAEM 3TO KOJIMYECTBO 3aKPBIBAIOIIINXCA CKOGOK;

- €CIIM JUTHMHA CTPOKU ellle He cTajla paBHa 2*N, TO ee HeOOXOIMMO JIOTIOTHHUTE HYKHBIM KOJIHYe-
CTBOM I1ap CKOOOK ().

PeKypcuBHBII a/ITOPUTM reHepalyi MPaBIWILHBIX CKOOOYHBIX TOC/I€J0BaTE/IbHOCTEN



JlekcukorpaguyecKuM MOPSIIKOM MPABIIBHBIX CKOOOYHBIX MOCIIEOBATEILHOCTEH OyeM Ha3bl-
BaTh cenyoumit ux nopsaok: ((0)), (00), (0)0, 0(0), 000 (mpuBener npumep A n=3 — Tpex Hap
CKOOOK). PexypcuBHas (pyHKIHS MOTydaeT CIASAYIOMHE MapaMeTphl: N — KOJUYECTBO Iap CKOOOK, S —
CTpOKa, MpeCTaBIIoNmas coboil CkoOOUHYIO MOCIEN0BATENLHOCTh, Op_br — KONUYEeCTBO OTKPHIBAIOLIHX-
csl CKOOOK B TEKYyIIEH MOocieqoBaTeNbHOCTH, ¢l br — KOMTMYECTBO 3aKpBIBAIOIIMXCA CKOOOK B TEKyIIeH
nocienoBaTenbHOCTH. DYHKIHS MeYaTaeT O4epeHy CKOOOUYHYIO MOCIIeOBATEILHOCTD, €CIIN yXKe HUC-
MOJIB30BaHO N Map ckoOoK. Eciii MOXKHO MOCTaBUTH OTKPHIBAIOLIYIOCS CKOOKY (HE BCE OTKPBIBAIOIIUECS
CKOOKH HCIIONB30BaHbI), TO CTABUM OTKPBIBAIOIIYIOCS CKOOKY. 3aKphIBAIOMIYIOCS CKOOKY CTaBUM B TOM
cllydae, eclii €€ MOXKHO TOCTaBUThb, TO €CTh KOJMYECTBO OTPHIBAIOIIUXCS CKOOOK OOJNbIIE KOJIMYECTBA
3aKpBIBAIOIINXCAL.
void generate(int n, string s, int op br, int cl br) {
if (op br+cl br==2*n)
cout<<s<<endl;
if (op br<n)
generate(n, s+'(',op br+l,cl br);
if (op_br-cl br>0) {generate(n,s+')',op br,cl br+l);

KosinyecTBO NpaBU/IbHBIX CKOOOYHBIX NIOC/TAeJoBaTeabHOCTel. Yncaa KaTtanana

KonmudecTBO mpaBUIIBHBIX CKOOOYHBIX IMOCIENOBAaTENLHOCTEN ompenensercs uncioMm Karamana
Cn, IpUMEHSIONIET0oCs] BO MHOTUX KOMOWHATOPHBIX 3amavax. J[is BeiBoga Gopmynsl OyaeMm paccMmaTpu-
BaTh X — MPOU3BOJBHYIO MPABIIFHYI CKOOOYHYIO MOCIIEN0BATEIHHOCTh AIUHBI 2n. OHAa HAYMHAETCS C
OTKpBIBAIOMICHCS] CKOOKH, €l COOTBETCTBYET ONpEeNICHHAsl 3aKpbIBarolnasicss ckoOka. Halimem ee u
MIPEJICTABUM HCXOTHYIO TTOCIIEIOBATENhHOCTh Kak X=(A)B, rme A u B — Toxe mpaBMIIbHBIE CKOOOYHBIE
nocnenoBatenbHOCcTU. [lycTh mmuHa mocnemoBarenbHOCTH A paBHa 2k, Torma mpaBUIIBHBIX CKOOOYHBIX
nocieaoBatensHocTel it A - Cr. Torma mmmHa mocnemoBarenbHoctd B — (2n-2k-2)=2(n-k-1), a npa-
BUJIBHBIX CKOOOYHBIX TocieaoBaTenbHocTed At B - Ch_r—1. BceBo3MOXHBIE KOMOWHAIIMH MTPABIIIEHBIX
CKOOOYHBIX TIochenoBaTtenbHocTel st k=0..n-1 1 magyT oOiee KOJMYECTBO MPAaBHIBHBIX IOCIEIOBA-
tenbHOCTEH. TO ecTh, moy4aeM peKyppeHTHYI0 GopmyIty:

C, =CoCpq + CCyy + CxC3 + -+ C,,_1Cy.

Havanensie 3Hauenus uncen Karamana: Co = 1, C; = 1 (HOmb CKOOOK W OJIHY Mapy CKOOOK
MOJKHO paccTaBUTh OJHUM criocobom), Cz = 2. [locnenyromniue 3Hau€HUS IPUBEACHBI B TAONIHIIE.
n 0 1 2 3 4 S) 6 7 8 9
Cn 1 1 2 5 14 42 132 429 1430 4862

Uucna Karanana npuMEHSIIOTCS W B JPYTHX 33Ja4ax KOMOMHATOPUKHU, C X IOMOIIBI0 MOXHO
BBIYUCIIUTD:

- KOJIMYECTBO OMHAPHBIX JICPEBbEB C 3aJ]aHHBIM KOJUYCCTBOM JIMCTHEB,

- KOJIMYECTBO PA3IMYHBIX TPUAHTYJISLIMM BBITYKJIOTO MHOTOYTOJIbHUKA JUArOHAJIAMH,

- KOJIMYECTBO pa30HMeHni Ha Tapbl YETHOTO YHCJIa TOYEK Ha OKPY>KHOCTH HETePECEKAIOIIMMUCS
XOpAaMHu.

Jlekuus 7. 'padbl: c1oCOOHI UX XpaHEHUS M 06X04a (B IIMPUHY U B IJ1y-
6uHy). [IpoBepka rpada Ha ABYA0/IbHOCTb, IOUCK LIUKJIOB U TOMOJIOTH-
yeckasi COpTUpPOBKa rpada

THousamue epagha. Cneyuanvuvie epagul. Cnocobuvl xpanenus 2pagos 6 ude Mampuybl CMeHCHO-
cmu u cnucka cmedcHocmu. Cnocobwi 006xo0a epagha: 06x00 6 wiupuny u 06x00 6 2nyouny. Komnonenmoi
ceaznocmu epaga. Opuenmuposannvle epaghvi. Ilouck Yyukios 6 opueHMuposaHHoOM U HeOPUEeHMUPOBAH-
Hom epaghe. IIposepka epagpa na 0yoonvrocms. Tononozuueckas copmuposka epaga. Paccmosnus é epaghe.

O6uiee npeacTaB/IeHUE




OCHOBHBIE MOHSITHE TEOPUH TPaPOB 3aHUMAIOT BAXKHOE MECTO U B MATEMATUICCKUX OJIMMITHAIAX,
U B OJIUMITHANAX 10 MPOTrPaMMHUPOBaHUI0. [1ouTH B KaXKII0W OJIMMITHAJIE 1O MPOTPAMMUPOBAHUIO OyIeT
BCTpeuaThes 3ama4da Ha Temy «['padb» u ans Toro, 9ToObl €e pemuTh He0OX0JUMO HE TOIBKO XOPOIIO
3HATh U3BECTHBIC AJITOPUTMEI Ha Tpad)aX, HO U OBITh MaTEMaTHUECKU OCBEJIOMIICHHBIM B TEOPUU TpadoB.
B aToii nexuuu OyayT OCBEIICHBI CaMble HEOOXOIUMBIC MOHITHS U aITOPUTMBI Teopun rpadoB. Kpome
TOTO, Tpadbl 3aHAMAIOT BAKHOE MECTO B MPHUKIAIHBIX MCCIETOBAHUAX 110 PA3IMIHBIM pa3zesiaM 3HaHUi:
reorH(OpMaTHKE, XUMHH, 3KOHOMHUKE U TCOPUU YIIPABIICHUSI, JIOTUCTUKE, OnonHpopmaTuke. Jluimb yBe-
PEHHO OCBOWB 0a30BBIE ANTOPUTMEBI, MTPUBEIEHHBIE B 3TOH JICKINH, MOXXHO OyJeT MPUCTYIaTh K Jallb-
HeHIIeMy U3y4eHUI0 00JIee CII0KHBIX aJITOPUTMOB TEOpHH IpadoB.

OcHOBHbI€ onpejesieHus rpados. Cnoco6bl XxpaHeHHs rpadoB

I'pagpom G uaswsiBaercs coBokymnuocth MHOKecTB G = (V(G), E(G)), rme V(G) — nemycToe Ko-
HEYHOEC MHOKECTBO DJICMEHTOB, Ha3bIBACMBIX gepuiunamu epaga, a E(G) — MHOKECTBO map 3JIEMEHTOB
u3 V(G) (HeoOs3aTeNibHO pasiMIHbIX ), HasbiBaeMbIX peopamu epaga. E(G) = {(v;, v;)} — MHOKeCTBO
pebep rpada G, coctosimiee u3 nap BepiinH (v;, v;) . Pebpo (v, v;) coenuHseT BepUIMHHI V; | Vj. [Be
BEPIINHBI, COeAMHEHHBIE peOpOM, Ha3bIBAIOT CMEKHBIMH BepiimHaMu. KommdaectBo pedep, ucxopsiee u3
BEPILHMHBI HAa3bIBAIOT cTeneHbio Bepiuntbl d(V). Eciu kakue-To ABe BEpLIMHBI COSAUHEHBI Ooliee, YeM O1-
HUM peOpoM, TO TOBOPSIT, UTO Tpad CONEPKUT Kpamuvle pebpa. Eciv pedpo coemuHsIeT BEPUINHY caMy C
co00i1, To Takoe pedpo Ha3BIBAIOT nemell. IIpocmoii epag) He CONEPIKUT TIETeNs U KpaTHBIX pedep. ['pad
Ha3bIBAIOT OPUCHMUPOBAHHBIM, €CITH pedpa rpada UMEIOT HaNpaBiIeHHe (B 3TOM CiIydae OHHM Ha3bIBAIOTCS
Oyeami), B IPOTHBHOM CIlydae rpad) — HeopueHmupoeanubili.

Mampuya cmescnocmu A anst nannoro rpada G COAepIKHUT IEMEHTHI @i = 1, €ClIU JIBE BEPILIH-
HBI V; U Vj SBISIOTCS CMEKHBIMU U a;; = 0, €ciM BEepIIMHBI V; U Vj CMEKHBIMU HE SIBISIIOTCS. MaTpuia
CMEXHOCTH IpocToro rpada cummerpuuHa. [Ipumep rpada G u MaTpuiia CMeKHOCTH A ISl JAHHOTO
rpada npuBeneHBl Ha PUCYHKE.

n Martpuia cMeKHOCTEH

5 0/1[2[3[4]5]6
0j{o0|[1|1]|0]0]|0]0
1]1(oj1[1[0]0]0O
2/1/1]0]o0[1]0]0O
3/o[1lo0|0[1]|0]0
4(olol1]1]0]1]0
5/0[0(0[0|1]|0]1
6/0[0jl0|0|0[|1]0O

V={0, 1, 2, 3, 4, 5, 6} — muoxectBo Bepmman E={(0,1),(0,2),(1,2),(1,3),(2,4),(3,4),(4,5),(5,6)}.
rpada. [V|=7 — KOJHYECTBO BEPIIIHH. |E|=8 — xommuecTBO pebep



Xpanenne mMatpuipl cMexxHocTd Tpedyer O(|V|2) mamsite, 9T0 BO MHOTHX CIydasX HEIKOHOMHO.
B psine anropuTMoB ynoOHee 1Mojb30BaThCs HEe MaTpHLeii cMexXHOCTeH rpada, a cnuckom cmedxcnocmu. B
CIIMCKE CMEKHOCTH JJIsl KayK/I0W BEPIIMHBI YKa3bIBAIOTCS BEPILUHBI, CMEXKHBIC C Hell. B ciemyromieii Tad-
JIMIE MPEJICTABICH CIIMCOK CMEKHOCTH BepiuuH st rpada G. XpaHeHHe CIUCKa CMEKHOCTH TpeOyeT
O(|V|] + |E|) mamsTh.

Ecnu BXO/iHbIC JaHHBIE K 33/1a4€ 3aIal0T MaTPUILy CMEXHOCTH rpada, To 0 Hell JIETKO MOJIy4YUTh
CIIMCOK CMEKHOCTH B BUJIC IBYMEPHOT'O MacCHBa g, I1ie g[i] — BEKTOP BEPIIUH, CMEKHBIX C BEPILIUHOM I.

Bepmmina | CMexHbI€ BEPIIUHBI [IpeobOpazoBanye MaTPHUIIBI CMEKHOCTH B CITUCOK
CMEXHOCTH

0 1,2 d(0)=2 vector<vector<int>> g(n);

1 0,2,3 d(1)=3 for (int 1=0; i<n;++1)

2 0,14 d(2)=3 for (int 3=0;j<n;++73) {

3 1,4 d(3)=2 cin>>a;

4 2,3,5 d(4)=3 if (a) g[i].push back(j);

5 4,6 d(5)=2 }

6 5 d(6)=1

Ecnu BXOIHBIC TaHHBIC K 3a1a4e HPEACTABISIIOT CO00i crHCOK pedep, TO MO JAHHOMY CIHCKY
JIETKO TIOJTy4aeM M MAaTpPHIly CMEKHOCTH, M CIIMCOK CME)HOCTU. Hibke npuseneH npumep mis rpada G
BXOJIHBIX JAHHBIX B BUJIE CITHCKa pedep: Ha BXO MPOTPAMMBI TIOCTYMAOT YHUCIa N — KOJMYECTBO BEPIIHH
B rpade u m (1<=m<=n(n-1)/2) — xonuuectBO pedep. 3aTeM ciaeayer M map 4yucen — pedbpa rpada.

7 8 Bxoansie nannbie: n=7, m=8. 8 pedep 3a1aHbl mapou
CMEXHBIX BepIuH. CUNTBIBAEM CITUCOK pedep u hopmu-
pyeM MacCUB CIHCKa CMEKHOCTH (.
cin>>n>>m;
vector<vector<int>> g (n);
for (int 1=0; i<m;++1) {
cin>>vl1>>v2;
g[vl] .push back(v2);
g[v2] .push back(vl);

O b WODNPFE PP OO
o O DD

Ilnomuvie epaghol, nmeronue OOJBIIOE KOIUIECTBO pedep ONTHMaibHEe XPAHUTh MPH TTOMOIIH
MaTpHIIBI CMEXKHOCTH, & BOT pa3pediceHHble 2paghbl, UMEoIe HeOONbIIoe KOMUYecTBO pedep, OINTH-
MaJlbHEee XPaHHUTh MIPH MTOMOIIN CITICKA CMEXHOCTH.

Ecnu rpad siBisieTcst OpHEHTHPOBAHHBIM, TO MAaTPHIIA CMEKHOCTH B OOIIIEM citydae He Oy/eT siB-
TAThCS cUMMeETpUIHON. st 838ewsennvix epagos, To ecth TpadoB, KaxIOMy peOpy KOTOPBIX COTIOCTaB-
JIEHO YHCIIO, HAlPUMEp, PACCTOSHUE OT OJIHOW BEPIIHHBI JI0 JPYrOd, COOTBETCTBYET MAaTpHIIA BECOB.
Marpuia BecoB SIBISIETCSI 000OIEHHEM MaTpPHUI] CMEXHOCTH, U COJIEPKHUT B Ka4eCTBE DIIEMEHTOB Beca

pebep rpada.

06xo04 rpada B riaiyouHy

Anroputm o6xoa rpada rayouny (depth-first search)

O6xox rpada B rmyouny DFS no3BosisieT onpeaenuTs BEpLIMHBL, JOCTHXHUMBIC U3 JaHHOW Bep-
mmHbL [Ipu 006xoxe rpada ucnonb3yercs MaccuB used|], XpaHsaimi nHGOpMaIUO O TOM, Oblia JIU IMO-
cemiena BepinHa: used[i] = 1, ecim BepiumHa ye Oblia mocemieHa npu ooxone u used[i] = 0, eciu
BeplIMHA enie He Oblla mocemieHa. B Hayane paboOThl anropuTMa BCE BEPIIMHBI  SIBISOTCS
HerocenieHupiMu: used[i] = 0, Vi = 1. . n. ®ynkius DFS monydaer Ha BXOJ OYepEIHYIO BEPIIUHY H
BBI3BIBACT ce0S PEKYPCHBHO JUIA BCEX €IIe HEMOCEIIEHHBIX BEPLIMH, JOCTHKUMBIX W3 JaHHOH. U3
OCHOBHOT'O TEKCTa IporpaMMbl BbI30B fS ocyliecTBiIseTcs OT CTapTOBOM BEPUIMHBI — TOM, C KOTOPOW MBI
HauuHaeM 00XO0/.

| HeopuenTuposanusiii rpad G | @ynxius o0xoza rpapa B rmyouny DFS




void dfs (int wv) {
used[v]=1;
for (auto i=g[v].begin();i!=g[v].end();++1i)
if (lused[*i])
dfs (*1);
}
BbI30B 13 OCHOBHOTO TEKCTa MPOTPaMMBI
dfs (0)

[Iporpamma obotinet BepmmHb rpada B cremyromem mopsaake: 0, 1,4, 8,2,5,3,6,7,9.
Or1ieHKa CII0KHOCTH aJITOPUTMA BKITIOYAET B CeOs CIICIYIONTUE ONIepaIliu:

- IPOCMOTP Bcex |V| BepIinH, T KAk I0H U3 KOTOPBIX V TPOCMATPUBAIOTCS €€ COCEIH;
- MPOCMOTP BCEX cocejieit BepiuHbl V. [Ipu 3ToM anroput™ mpoxoaut mo pedpy {v, u}. [pudem,

Kak10€ Takoe pedpo {V, U} npocMaTprBaeTcs ABaKIbI: Il BEPIIMHBI U M U1l BEPIIUHBI V.
Hrorosas cioxuocTh anropurma dfs, rakum oopasom O(|V| + |E]).

BpeMs Haya/1a ¥ KOHIIA 06PAaGOTKH BepPLIUHbI

Jns SICHOTO MTOHMMaHUS aJrOPUTMA ITONCKA B TIIyOWHY PacCMOTPHM BpeMs Hadana oOpabOTKH U
BpeMsl KoHIIa 00paboTku BepmnH. B cueTdnke time OymeT GUKCHPOBATHCS TEKYIIEe BpeMs, KaKIbIA pa3
YBEIMUMBAsICh HA eIUHMILy. B BekTopa time in[] OymeT 3amuchiBaThCsl Bpemsl Hadana OoOpabOTKH ISt
BEpINIMH, a B BeKTopa time out[] — Bpemsa koHma oOpadorku. [locne pabotsl anropurma dfs momydmm
BpeMeHa Havaja 1 KOHIa 00paboTku BepiwH rpada G, ykazaHHBIE B BUJIE TIap YnceN Ha rpade.

HeopuenTtuposansnsrtii rpad G Oynknusa obxona rpada B rmyouny DFS ¢ ¢dukcanmeit Bpe-
MEHH Hayana ¥ KOHIAa 00paboTKH BEpIIMH

void dfs (int v) {
used[v]=1;
time in[v]=time++;
for (auto i=g[v].begin();i!=g[v].end() ;++i)
if (lused[*i])
dfs (*1) ;
time out[v]=time++;

}

3ameTuM, uto [time in[v], time out[v]] — 3TO NpOMEXYTOK BpeMEHH, B TEUCHHE KOTOPOIO BEp-
muHa v ObuTa Ha 00padoTke. Anamornuno, [time_in[u], time_out[u]] — aTo mpomexxyTok BpeMeHH, B Te-
YeHHEe KOTOPOTo BepLIMHA U Obula Ha 00padoTKe. YKa3aHHBIE OTPE3KU MO0 HE IMepeceKaroTcs, TU00 co-
JEPKUTCS OJTMH B IPYrOM, TaK KaK €CJIM BEpIUHA U, HApuMep, Hadalia 00pabaThiBaThCs MOCIe BEPIIU-
HBI V, TO U 3aBeplIeHue ee 00paboTKU OyJIeT paHbllle, YeM y BEPIIHHEI V.

[Tpu momormm 3HaYeHHi BEKTOPOB time in[] u time out[] MOXXKHO MPOBEPUTH, SBISETCS U OIHA
BEpIIMHA JiepeBa MpeaKoM apyroi. OTBet MoxHOo HaiiTu 3a O(1): BepirHa i SIBISIETCS TPESIKOM BEpIIIHU-
HBI | TOT/Ia ¥ TOJIBKO Tora, koraa time_in[i]<time_in[j] u time_out[i]>time_out[j].

IloucK KOMIIOHEHT CBSA3aHHOCTH rpaga

Ilymenm B Tpade Ha3bIBaETCS MOCIE0BATENLHOCTD BepuH v; € V, i = 1. . k Takux, 4To JBE JIIO-
Oble TIocIeoBaTeIbHbIC BEPIIHMHBI COSIMHEHBI XOTsl OBl OJJHUM peOpoM, U Bce pedpa paznuunbl. Yucno k
BEPLINH B MyTH Ha3bIBaeTcs daunou nymu. I'pad G Ha3bIBaeTCS C643HbIM, €CIH BE €TO JIOOBIE BEPLIMHBI
coenuHeHbl myTeM. Ecnm rpad He CBSI3eH, TO €ro MOXKHO Pa30OWTh Ha HEMEPeceKalolIHecs] CBA3HBIE
MOJIMHOKECTBA, Ha3bIBAIOILUECS KOMHOHenmamu cesazanHocmu. Ha prucyHKe NpeacTaBiieH HECBA3HBIN
rpad, UMEIOHUNA TPU KOMITOHEHTHI CcBsizHOCTH. [lomck rmyOuny dfs OymeT oOXOMUTH Ty KOMIOHEHTY
CBSI3HOCTH, U3 BEPIIMHBI KOTOPOW, OH ObLT Bbi3BaH. [lodTomMy mpu momomu dfs jerko mpoBepuTh,
ABJISIETCSl I Tpad CBSA3HBIM, BBI3BIBAS BO BHeIIHeM IMkie dfs oT Bcex, elle HEMOCEIIEHHBIX BEpIIMH.
MoOXHO TakXke HAlTH BCE KOMIIOHEHTBI CBSI3HOCTH M JJUI1 Ka)KJOW BEPIIMHBI BBIBECTM HOMEDP TOU
KOMITOHEHTHI CBSI3HOCTH, KO- TOPOW OHA NMPHHAIJIC)KUT — HOMEPa KOMIIOHEHT CBSI3HOCTH BEpIIMH OyayT
XpaHUTHCS B BEKTOpEe CC_Numl].

| Hecasi3ubiii rpad G | Bor3oB DFS 13 0CHOBHOTO TeKCTa POrpaMMbl




o for (int 1=0;i<n;++1) {
(8) if (lused[i]) {
>

cct++;
o o dfs (1) ;

(o) }
)

o o B camy ¢ysaxmuro DFS HeoOxoammo 100aBUTH 3a0THEHNE
o @ BEKTOpa HOMEPOB KOMIIOHEHT CBSI3HOCTH ISl BEPILIMHA Tpa-

{0, 1,2 4,8}, {5} {3, 6,7, 9} - komnio- | pa-cc num[v]=cc;
HEHTBI CBSI3HOCTH. B

06x0/, OpEeHTUPOBAHHOTO rpada B r/IyGHUHY

PaccMoTtpum ocobeHHOCTH 00X01a rpada B TyOuHY JAJsi OPUCHTHPOBaHHBIX TpadoB. BxomHbie
JaHHBIC JUIS OPHUEHTHPOBAHHOTO Tpada B BUjae mepedHs pebep U V, MPU 3TOM MMOJAPa3yMEBAIOT, YTO
HarpasiieHue pedpa (U,V) - OT BepIIUHbI U K BepinuHe V. [Ipu cYUTHIBAHUU JaHHBIX J100ABISEM TOJIBKO
BEPIINHY V K CIIUCKY CMEKHOCTH BEPIIHMHBI U.

Anropurm DFS kak Ha HeopueHTHPOBaHHOM Tpade, Tak ¥ Ha OPUEHTHPOBAHHOM Tpade ocTpo-
UT niepeBo. /Jepeso — 310 cBs3HBIN rpad Oe3 mukioB. KopeHb JepeBa OyaeT HaXOAUTHCS B CTAPTOBOIL
BepiirHe (TOW, C KOTOpOW Hadancs o0xoi B TimyOuHy). OpHEHTHPOBaHHBINA Tpad M COOTBETCTBYIOIIEE
eMy JIepeBo MpUBE/ICHBI B TabiuIle Hibke. Ha rpade crpaBa MOKHO BBIICIHTH HECKOJIBKO THITOB pedep.

pesecnvle pe6pa. KpacHbIM IIBETOM B JIepeBe CIIpaBa MoMedeHsl Te peopa (U,V), KOTopble MOTYT
OBITh N300paKEHBI B COOTBETCTBHU C BPEMECHEM Hadayia M KOHIIAa 00pabOTKH BEpIIMH. JTO TaK Ha3bIBae-
MbIe JpeBecHble pedpa. st ux BepiuH BeimoHseTcs: time_in[u]<time_in[v]<time_out[v]<time_out[u].

IIpsimvie pebpa. BenyT oT BepIIMHBI K TIOTOMKY, HE SBISIOIIEMYCs: peOeHKOM. J[iisi HUX BBITIOIN-
HSETCS TO )K€ YCIIOBHE, UTO | IS ApeBecHBIX pedep (U,v): Ha pucynke crpasa peopo (0, 9) — mpsimoe.

Obpamuvie pebpa. BeayT oT BepImuHBI K ee mpeaky. To ects, aias obparHoro pebpa (U,V): BBI-
moHseTCs yciaoBre time _in[v]<time in[u]<time out[u]<time out[v]. CuHee peOpo Ha pUCyHKe — 00paT-
HOE.

Iepexpecmuvle pebpa. Jlns Takux pebdep BhIMONHAETCA ycioBue time_in[v]<time out[v]<
time_in[u]<time_out[u]. Ha pucyske cripaBa MOKHO HalTH IepekpecTHBIE pedpa, Hanpumep (8,4).

OpuentupoBansslii rpad G Hepeso, noctpoenHoe anroputMoM DFS no opuen-
tupoBanHOMY rpady G

(0,19)

\ (9.12)
(1.8) \ Ysrls) Ts’lﬁ)
AV Y
| 4

(14,17)

6.7 (10,11)

(2.3)




B ciydae neopuenmuposannozo rpada anroputM B INIyOMHY Takxke OyAeT CTPOUTH EpeBO Ha
rpage, a Bce pebpa mociie anropuTMa, IPpUMEHEHHOT0 K HEOPHEHTHPOBAaHHOMY Tpady, OyayT AByX TH-

TIOB: APEBECHBIC U OOpATHEIE.

Ilouck nUKJIOB B rpade

Luxnom B rpade G Ha3piBaeTcA MyTb, BEAYIIWH W3 BEpIIMHBI V B caMmy ceOs. ['pad HazbiBaroT
AYUKIUYHBIM, €CTH B HEM HeT UukioB. PaccmoTrpum rpad G Oe3 metenb U KpaTHBIX pedep, H IpOBEpUM
ero Ha amukIngHocTh. Oynkuus dfs 0OHapyKUT LUK B TOM CIIydae, €CIIM MBITAeTCs NPOUTH B BEPIIKHY,

KOTOpad HaxOOUTCA B JaHHBIA MOMEHT BpEMCHH B 06pa60T1<e. BCpHII/IHLI, HaxogsAmuecs B o6pa60TKe,

aNIrOpUTM OYJET KPACUTh B CEPBIN I[BET, BEPIIMHBI, HE HAXOMAAIIUECI B 00pabOTKH MPEIBAPUTEIBHO IM0-
KpaIIeHbl B OeNblil IIBET, a y’ke 00paboTaHHBIE BEPIIMHBI AITOPUTM OYAET KpacuTh B YepHBIH 1BeT. s
BBIBOJIa BCEX BEPILUH IHKJIA YA0OHO UCIIOIH30BATh MACCUB MPEIKOB,

IToMCK BMK/IOB B HEOPHEHTHPOBaHHOM rpade

Jlns HEeOpPHEHTUPOBAHHBIX TPa)OB HYKHO MPEAYCMOTPETh cUTyauuu, kKorja dfS u3 BepinHbI

HICT B €€ NpE€AKa — TaKUE€ CUTYallUH HE SABJIAIOTCA IMPHU3HAKOM IUKIIA. Z[J'I?I XpaHCHUA MacCHUBa IIPEAKOB

OyzieM UCIob30BaTh MaccuB P[].

HeopuenTtuposannsrtii rpad G. [lonck nukia

HeopuenTtuposanssrtii rpad G ¢ nukiom

void dfs (int v) {
used[v] = 1;
for (size t i=0; i<glv].size(); ++1i) {
int to = gl[v][i];
if (used[to] == 0){
plto] = v;
dfs (to);
}
else if (used[to] == 1l&&to!=pl[v])
cycle=true;
}
used[v] = 2;

Hukn 0->1—2

AnroputM nocetuT BepnHy 0: MOKpacuT ee B cepblil BET, 3aNMIIEeT NpeaAKoM BepiuuHbl 1 Bepmuny 0;

MIOCETUT BEPIUINHY 1: TOKPACHUT €€ B CephIi I[BET, 3aMMIIET MIPEIKOM BEPIIUHBI 2 BepUIHHY 1;

MoTBITaeTCA NPoWTH B BepunHy 0, HO OHa yXe cepasl U IPH 3TOM He OblIa elle OTMEYeHa KakK MPeIoK
BEPIIMHBI 2 — 3HAYHT, AITOPUTM OOHapykuBaeT UK. [lepemenHas cycle ctanoBuTCsl paBHOH true.

I[J'ISI BbIBOJA BCPIIMH HUKJIA H606XOZ[I/IMO B MOMCHT O6Hapy>K€HH$I OUKJIa (HOHLITKa nepexoja B

BEpILINHY, HaxOJsIIylocs B 00pabOTKe) HE TOJBKO HW3MEHHTh  3HAueHWE  MEepEeMEHHOW
CyC|e=true, HO U 3aIlIOMHUTH HA4YaAJI0 U KOHECI IUKJIA.

cycle=true;

cycle end = v; //Tekymasa BepurHa — KOHel LMKJa

cycle st = to; //BepumHa, B KOTOPYIO IBEITAEMCSH [IEPSTHA

— HadvaJio LVKJla

BLIBO}_I BCPILMH [HWKJIA OCYIICCTBIIACTCA 3a OAMH IIPOXO/ IO MAaCCUBY IPEIKOB, HAYMHAA C KOHILIA [HKJIA.

while (k!=cycle st) {
cout<<ks<"™ ";
k=p[k];

}

cout<<cycle st;

CnoxxHoctp anroput™a onenuBaercs kak O(|E[) — mocraroyno oauH pa3 mpoiTH MO KaXaoMy

pedpy rpada, 4ToObl 00HAPYIKUTH LUK U 3aKOHYHUTDH AJITOPUTM.




IIoMCK MK/IOB B ODUEHTHPOBAaHHOM rpage

[l OpyEeHTHPOBaHHBIX I'pad)OB AITOPUTM AHAIOTUYEH, 3@ UCKIIOUYEHHEM TOTO, YTO KaK TOJIBKO
AITOPUTM TIBITAETCS MMOCETHTh BEPLIMHY, HaXOISIIyIocs B 00paboTKe, cpa3y MOXHO JAeiaTh BBIBOI O
HAJIMYMU [MKJIA (JONOJHMUTENIBHBIX YCJIOBHH IPOBEPSTh HE HY)XHO). B OCHOBHOM TEKCTE IPOTrpaMMBI
HEOOXOIMMO OCYIIIECTBHTH cepuro 3amyckoB DFS oT kaxmoil HemocemeHHO! emle BEePIIWHBI, C IeNBI0
MIOWCKA [IUKJIOB.

OpuentupoBanusiii rpad G. [Touck nukia OCHOBHOI TEKCT MPOrPaMMBI
void dfs (int v) { for (int 1=0; 1<n;++1) {
used[v] = 1; if (lused[l]) dfs(l);
for (size t i=0; i<g[v].size(); ++1i) { if (cycle) {
int to = gl[v][i]; cout<<cycle;
if (used[to] == 0) { return 0;
plto] = v; }
dfs (to); }
} cout<<0;
else if (used[to] == 1) Cepus 3anyckoB DFS B ocHOB-
cycle=true; HOM TEKCTE MPOTPaMMBEI.
}
used[v] = 2;
}

BoccranoBnenne BepivH, 00pa3yromuX IUKI JETaeTcs, KaK M B CIIydac HCOPUCHTHPOBAHHOTO
rpada o MaccuBy npeakos. CiaoxkuocTh anroputMma - O(|E|)

OcHoBHBbIe cBolicTBa rpadoB. CnenuaabHbIe rpadbl

Jnst pemreHust omuMIUamHbIX 3aa4d mo teMe «I'padbny HE0OXOAMMO 3HATH UX OCHOBHBIE CBOW-
CTBa U CIICIUAIIbHBIC BUBI TPadoOB.

B neopuenmuposannom epaghe G cymma cmenenelii 6cex 6epuiut pagra y080eHHOMY KOAUYECMBY
ecex pebep. Ywey d(vi) = 2|E|. JlokasaTenscTBo cieayeT u3 Toro $akTa, uyto Kaxaoe pedpo yduThIBa-
eTCs B CTENICHSIX JIBYX BEPILUH, SBISIONINXCS €ro KOHIIAMH.

Konuuecmso eepuun 6 epage G, umerowjux neuemmyio cmenens, vemno. J|oka3aTeIbCTBO CIEIy-
€T U3 HEOOXOAMMOCTH YETHOCTH CYMM CTEIICHEH BCeX BEPIINH.

Ha n BepmmHax MOXHO ITOCTPOUTH 2 pasnnuHbIX rpados. Hampumep, Ha 3 BepLIMHAX MOXHO
MOCTPOUTH 8 PAa3NNYHBIX TpadoB, BKIItOYAil ITycTol rpad.

PaccmoTpuM HekoTOpBIE clielMaibHbIe BUIBI TpadoB.

Honnwvui epagp Ky — rpad, B KOTOPOM Jit00as €ro BepiinHa COCIUHEHA ¢ KaXKIOW APYroi BEpIIH-
HOH. Y nonHoro rpada K, oyzer n(n — 1)/2 pebep.

Ilycmoti cpagp K cOCTOMT U3 N M30IMPOBAHHBIX BEPIINH, U SBISETCS JOMOJIHEHUEM K TIOTHOMY
rpady. Jonoanenuem G x rpady G HazbpiBaeTcs rpad, y KOTOPOro MHOKECTBO BEPIIMH COBIIAAAET C MEp-
BBIM rpadoM, a MHOXKECTBO pedep rpada G nononHseT MHOXKecTBO pedep rpada G go monHoro rpada K.

llepeso — 310 IpOCTOM CBA3HBIN rpad Oe3 1uKiIoB. B AepeBe, MOCTPOSCHHOM Ha N BepILIMHAX, HME-
ercsi poBHO (n-1) pedpo. MOKHO 10Ka3aTh TEOpEMy, MOJIC3HYIO JUIsi ONPEICICHUSI TOTO, SIBISCTCS JIH
rpa¢ aepeBoM: Jloboil npocmoii cea3nbvill 2pagh, NoCmMpoenublll Ha N eepuiunax u umerowuti (n-1) pebpo —
depeso. [Tpumepsl TpadoB pacCMOTPEHHBIX BHOB IIPUBEICHBI HA PUCYHKAX.




Ionueiit rpad Kn, N=5

Iycroii rpad K , n=5

Hepeso

Jlsyoonvuuiil epagp — Tpad, BEpUIMHBI KOTOPOTO MOXKHO Pa30WTh HA JBAa MHOXKECTBA Tak, YTOOBI

KOHIIBI KaXXJ0T0 pe6pa MMPpUHAAJICIKATIN Pa3JIMYHBIM MHOKECTBaM. Ha PUCYHKE HUIKEC MPEACTABJICH IBY-

JonbHBIH Tpad, cocrosmmii u3 nByx poneii: {0, 1, 2} u {3, 4, 5}.

Q 1 e
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OO0patum BHUMaHHE Ha TOT (PAKT, YTO KaKJas AOJs ABYAOJBHOTO Tpada MOKET OBITh pacKpaiie-

Ha B CBOM OBCT, IPpUYEM BEPIIMHBI OJHOI'O LIBETA HE ABJIAIOTCA CMCKHBIMH.

[omusrii nBym0MBHEIH Tpad Kmn — 3TO rpad co BCEMHU BO3MOXHBIMHU peOpaMu MEXTY JOJSIMH.

IIpoBepka rpaga Ha ABYA0JIbHOCTD

Anroputm DFS npumensiercst amst npoBepku rpada Ha AByAonbHOCTE. [Ipu o6xone rpada B Toay-

OuHy AenaeM packpacky rpada B apa npera: {1,2}. Ecnu B nmporecce paboThl aJiropuT™Ma BCTpeyaeM ped-

PO, KOHIIBI KOTOPOT'O OKpall€Hbl B OAWH U TOT 7K€ IIBCT, TO l"pan SABJIACTCA ABYAOJIbHBIM. I[J'ISI HCOPHUCHTHU-

poBaHHOTO Ipadha TpeOyeTcsl MPOBEpPKa, YTO MBI MJEM HE B Ty BEPIIMHY, KOTOpas yXKe MOMEUYeHa Kak

NPEeIOoK pacCMaTpUBAEMOii.

[IpoBepka Ha 1BY10JILHOCTh HEOPUEHTHPOBAHHOTO rpada

[IpoBepka Ha ABYAOJIIBHOCTH OPUEHTHPOBAHHOIO
rpaca

void dfs (int v) {
for (size t i=0;i<g[v].size();++i) {
int to=g[v][i];
int try c=3-used[v];
if (lused[to]) {
used[to]=try c;
plto]=v;
dfs(to) ;
}
else if (to!=p[v]&&used[v]=used[to])
Two=false;

void dfs (int v) {
for(size t i1=0;i<g[v].size();++1) {
int to=g[v][i];
int try c=3-used[v];
if (lused[to]) {
used[to]=try c;
plto]l=v;
dfs (to) ;
}
else 1if (used[v]==used[to])
Two=false;

B OCHOBHOM TCKCTC nporpaMmMabl

OBET

CTapTOBOfI BCPIIHMHBI JciIacM PaBHbBIM

e - used[0]=1 u npexamnonaraem, uro rpad sBiaseTCS ABYIOAbHBIM - Two=true. [leiaeM cepuro 3ammycKoB

dfs ¢ HpOBepKOﬁ Ha ABYJOJIbHOCTH OT Ka)K}.IOﬁ HeHOCGH.[eHHOfI BCPIINHLBI, HAYMHAA C HCC KaK CO CTApPTO-




BOW. BBIBOJI BCEX BEPIIUH KaXKJIOM IO MOXKHO CJ/ieJlaTh COTJIACHO IMOJIYYEHHON pacKpacke BEpIIMH B
geta. CrnokHocTh anroputma - O(|E|).

Tonmosioruyeckas copTupoBKa rpada

Jlan opueHTHpOBaHHBIN Tpad), HE COAepKaIIUN UKIOB (TPEIBAPUTEIBEHO HEOOXOIUMO TPOBE-
pUTH OTCYTCTBHE IMKIOB). Tomomorndeckas coptupoBka (topologically sort) ymopsimodmBaeT BepIIHHBI
rpada Tak, 4To Bce pedpa UAYT OT BEPIIUHBI C MEHBIIIMM HOMEPOM K BEpIIMHE C OOJILITUM HOMEPOM B
TOTIOJIOTHYECKOM ITOPSIKE

OpueHTHpOBaHHBIH alMKInYecKuii rpad G Tomnonoruyeckuii MOPAAOK BepIINH rpada

304125 — oauH U3 BO3MOXHBIX TOITOJIOTHYECKUX
MOPSKOB. 3 — UCTOK rpada, 5 — cTok rpada.

—+ —-(—
——Y

Ha pucynke cnpaBa BepiuHb! rpaga G pacrosoXeHbl B TONOJOTHYECKOM nopsiake. [Ipoussene-
Ha, TaK Ha3bpIBacMas, JIMHeapu3anus rpada. B BepuinHy 3 He BXOJAUT HU OIHO peOpo — 3TO UCTOK Trpada.
W3 BepmmHBl 5 HE BBIXOAWT HU OJHO peOpo — 3TO CTOK rpada. ¥ KaKAoro aluKIndecKoro OpUEHTUPO-
BaHHOTO Tpada ecTb XOTs ObI OJIMH UCTOK U XOTSI OBI OJTMH CTOK.

B anuknnyeckoM OprHeHTHPOBaHHOM Tpade HEeT 0OpaTHBIX pedep, MO3TOMY JJIsl TONOIOTUIECKO
COPTHUPOBKHU CIIEyeT YHOPSIOYUTh BEPILIMHBI B MOPAAKE yOBIBAaHUS MX BPEMEHH KOHIA 00pabOTKH Bep-
el time_out[]. To ects, B mpouenype DFS npu BbIxoae U3 BEpUIMHBI €€ HOMEp J00aBiIsIeTcs] B KOHEll
BCEKTOpa C OTBETOM. OTBeT BBIBOAMTCA B ITPOTUBOIIOJIOKHOM IMOPAOKE. W3 ocHOBHOTO TEKCTa ImporpaMMbl
BBITIOHSIETCS cepus 3armyckoB DFS oT kaxmoii HermoceneHHOH BepIITHEI.
void dfs (int v)//dyuxumsa DFS
{

for (size t 1i=0; i< g[v].size(); ++1)
if (used[g[v][i]]==0)
dfs(glv][i]);
used[v]=2; //Tlo okoHUYaHUM 0BPaBOTKM

ans.push back(v); //BepumHel foGaBiyigseM ee B BEKTOP OTBeTa
int main() //OCHOBHOM TEKCT MNPOTPAaMMEI

/*CUumMTEHBaHMEe OaHHHX..*/
for (int 1=0;i<n;++1)
if (lused[i])
dfs(i); Bamnyck OT KaXIOOM HENOCEUEeHHOW BEePUMHE
for (auto i=ans.rbegin();i'!'=ans.rend();++1i)
cout<< (*i)<<" "; //BuBOI BEepUMH ans B OOpPaTHOM MIOPAIKe
return O;

Oana 3 pacpocTpaHeHHBIX 3224 Ha TONOJIOTUYECKYIO COPTHPOBKY 3aKJIFOUAETCs B IPOBEPKE
HEPABEHCTB HA HENPOTUBOPEYMBOCTb. ECTh N MEPEMEHHBIX, 3HAYEHHsI KOTOPBIX HENU3BECTHBI. M3BECTHO
JUIIb TIPO HEKOTOpBIE Maphl NIEPEMEHHBIX, YTO OJHA MepeMeHHas MeHbIne Apyroi. Tpebyercs mpose-
pUTh, HE IIPOTUBOPEYUBBI JIU 3TH HEPABEHCTBA, U €CJIM HET, BbIIATh IIEPEMEHHBIE B MOPSAJKE UX BO3pAC-




TaHus (€Clin peleHni HeCKOIBKO — BBIAATH JIt00o0e). JlaHHas 3aada penaeTcs ajaropuTMOM TOMOJIOTH-
YeCcKOH COPTHPOBKH Tpada.

06xo0a rpada B LIUPUHY

O6xox rpada B mmpuHy unu nouck B mmpuny BFS (breadth-first search) siBnsieTcs eme ogaum
criocodboM 00xoa rpada. B pesynprare moucka B MIMPUHY HAXOAUTCS MyTh KpaT4yailleid UIMHBI B He-
B3BEILICHHOM rpade (pedpa KOTOporo He MMEIOT BECOB), TO €CTh IyTh, COACPIKAIMI HAMMEHBIIICE YUCIIO
pé6ep. C105KHOCTh paboTHI ATOPUTMA TaKast JKe, KaK U airopurMma ooxoaa B riryouny - O(|V| + |E]).

Heopuentuposanusiii rpap G I'pad G, u3o0paxkeHHBIN B BHJE CIOEB IO yBEIHMYCHHIO
paccTosiHus OT BepirHbl 0

PaccTosinue OoT BepIiIMHBI
0 mo BeprmuH 1, 4, 2 pas-
Ho 1. PaccrosHue ot
BepmrHEI (0 0 BEPIIUHBI
3 paBHO 2.

CyTh alropuTMma 3aKJIIOUaeTcs B TOM, YTOOBI IIPOCMATpUBaTh CHayajla CTapTOBYIO BepmuHy 0,
3aTeM T€ BEPIINHbI, KOTOPbIC yIAJICHBI OT Hee Ha pacCTOsHUE | M Tak Jajgee CIOSMHU: 3aTeM MPOCMaTpH-
BaeM BEPILIHMHBI, KOTOPBIE YAAICHBI HA paccTostue d, manee d+1. Jljust 3TOro B alrOpUTME UCIIONB3YETCs
ouepeas Q, B KOTOPYIO CHavaja 3aHOCHTCS cTapToBast BepiurHa (. 3aTeM IMOBTOpSEM CIIEAYIOLIHE UTepa-
[IMK: TIOKA 0Yepe/lb HE IMyCTa, JOCTaeM U3 €€ TOJI0BbI OYEPETHYIO BEPIIHHY U MPOCMATPUBAEM BCEX COCe-
JIeil 3TON BEPIIWHBI, U €CJIM KaKHWe-TO U3 HUX €Ille HE MOMEIIEHBI B OYEPEb, TO MOMEIIAEM UX B KOHEII
ouepenu. [Ipu Takom 00Xo0/ie, KOTAa OYepeib CTAaHET IyCTa, BCE BEPIIMHBI OYIyT MPOCMOTPEHBI, TIPUYEM
B HOPSAKE YBEJIUYECHUS PACCTOSHUS OT CTAPTOBOM BEpIUMHBI. J[JIMHBI KpaT4alIlIMX MyTE€W CUHUTAIOTCS B
HpoLIECCe alrOpUTMa TIPH TIOMOIIM MacchBa pacctosiauil d[] 1 MaccuBa npeakoB BepiuH p[].

IMpusenem anroput™ BFS (uctoununk — caiir http://e-maxx.ru/algo/bfs)
queue<int> qg; // Ouepenb BepWMH
g.push (s); //IoBaBigeM CTApPTOBYK BEPIUHY
vector<bool> used (n); //BekTop npM3HaKa [IOCEHNEHHOCTU BEpPUIMH
vector<int> d (n), p (n); //BeKTop PacCCTOSHUM U NPEOKOB

used[s] = true; //CTapToByK BEPIMHY CUUTAEM IIOCEIEHHOM’
pls] = -1; //Y CTapTOBOM BepUMHH HET NpelKa
while (!g.empty()) { //Iloxka ouepenb He IycCTa
int v = g.front(); //V3BIeKkaeM M3 TOJIOBH OUEPEeNM BEPIMHY

g.pop(); //ymansem M3BJICUSHHYI BEPIIMHY
for (size t i=0; i<g[v].size(); ++i) { //IIpocMoTp BCEX

int to = g[v][i]; // CMEeXHEX BEPIIMH
if (lused[to]) { //Ecny BepuMrHa He [OCeleHa,
used[to] = true; //mocemaem ee
g.push (to); //um moBaBisgeM K KOHLY OUepenm
d[to] = d[v] + 1;//CuMTaeM paccTogHME OO BEPIMHE
plto] = v; //3anoMuHaeMm Openka



http://e-maxx.ru/algo/bfs

B OCHOBHOM TEKCTE MPOrpaMMBbI TSl BBIBOJIA ITyTH 10 KAKOW-TO BEPUIMHBI 10, AemaeM 310 Cleay-
IOIIMM 00pa3oM: IyTH HET, €CJIH BEPIIMHA OCTAIach HEMOCEIIEHHOM.
if (l'used[to])

cout << "No path!";
Eciu nyTh ecTh, TO €ro MOKHO BOCCTAHOBHTH B OOPATHOM IMOPSIIKE, UCIIOIB3YS MACCHB MPEIKOB M 3allu-
CBIBas BCE BepIIMHEI B MaccuB path[].

else {
vector<int> path;
for (int v=to; v!=-1; v=p[v])

path.push back (v);
Pazymeercst, myTh OyZeM BBIBOJUTH, HAUYMHAS CO CTAPTOBOHM BepIIMHBI. J[JIs1 3TOrO BBIBOAMM BEKTOP
path[] B o6paTHOM mopsizke.
reverse (path.begin(), path.end()):;
cout << "Path: ";
for (size t 1i=0; i<path.size(); ++1i)
cout << pathf[i] + 1 << " ";

st moHuMaHus pabOThI aJIrOPUTMAa PACCMOTPUM COCTOSIHUE odepenu Q IpU MOCEIICHUH KaX-
JTOH BEPILIUHBI.

I'pad G, m306paxkeHHBI B BUaE ciioeB mo yBenudeHuto | Ilopsmok nocemenns | CoctosHUE odepenu

paccTosHUS OT BepIInHbI O BEPILIHH
PaccrosHue ot Bepmiu- 0
uel 0 o Bepuwu 1,4,2 | 0 142
paeHo 1. Paccrostame ot | 1 423
BepimHbl 0 10 Bepmu- | 4 23
HBI 3 PaBHO 2. 2 3
3 Ouepenp mycra

OTOT aNropuT™M MOXKHO MPUMEHHUTH TAKXKE U K OpUEHTUPOBaHHOMY Tpady. PaccrosiHreM Mexmy
BEpLIMHAMHU B 3TOM ciy4ae OyJeT Takke MUHHMaJbHOE KOJIMYECTBO pedep, KOTOpoe Hago MPOUTH OT
CTapTOBOW BEPIUMHBI 0 JAHHOH, B HaIllpaBJIeHUU opueHTauuu pedep. IIpu 3ToM paccrosHue He Oyzer
CUMMETPHUYHO.

Anroputm JleMKCTpbI AJ14 onpeeseHUus KpaTyallliuX pacCTOSTHUMA BO B3Be-
HIeHHOM rpade

[MpumensieTcst U HAXOXKJCHHUS KPAaTYalIIMX MyTedl OT OJHO# BepUIMHBI (CTApTOBOI) 0 BCeX
OCTAJIEHBIX BEPIIMH B HEOPHEHTUPOBAHHOM (WJIM OPUEHTUPOBAHHOM) B3BELICHHOM rpade, IpH yCIOBUH,
4TO Bce pedpa B rpade MMEIOT HEOTPHUIIATENIbHBIE Beca. AJITOPUTM Ha3BaH B YECTh FOJUIAHICKOTO YYEHO-
ro Dacrepa JleiikcTphl 1 ObLT ipeiokeH B 1959 romy.

CnoxHocTb anroputma ouenusaercs kak O(|V|% + |E|)

0O0x01 B MIMPUHY MIPUMEHSIETCS JIJIsl OTIPENIEIICHUS PACCTOSIHAN MEX/Ty BEPIIMHAMU B TOM CIIydae,
KOr'Ja JJIMHa Kak1aoro pedpa oauHakoBa (HeB3BelleHHbIe rpadnl). Ha npakTuke 0osiee pacmpocTpaHeHa
CUTYyalusi, KOTAa Kaxkaoe pedpo UMeeT onpeeeHHyIo JUIMHY, TO ecTh pedpa B3BeweHsl. [Ipumepom Mo-
JKET CIIY’)KHUTh KapTa MECTHOCTH C PacCCTOSHUSMHU MEXKIY TOPOJaMHU, Takas, KaKk HalpuMmep, Ha PUCYHKE
Hke. TpeOyerca ymMeTh ONpenensaTh HauKpaTdaiflliee pacCTOSTHHE MEXAY J000i mapoi BepmunH. Pac-
CMOTPHM IOIpOOHEE anropuT™ JIeHKCTphI, KOTOPBIN MPUMEHIETCS UMEHHO JIJISl PEIICHUS TaKUX 3ajad.




BsserieHnblit rpad ymoOHO XpaHHUTh B BHAC CIHCKAa CMEXKHOCTH, /i€ JUIS KaKIOH BEPLIMHBI

ompeneneH  BeKTop map —  (cMexHas

BCpIIIMHA, pacCcTodHUC a0 JTOH BCpH_II/IHLI) .

vector<vector<pair<int,int>>> g — cimcok cmekHOCTH Tpada.

Kapra JInneuxoii odaactu

Tabanna paccTosiHUH MeKAy HEKOTO-
pbiMu ropogamu Jlunemnkoi odiaactu

Jluntenx — Enery 85
Jluneuk — 'psizu 31
Junenx — Jlebenstar 62
Jlunenx — 3amoHCK 89
Jlunenk — Jlankos 85
JIunenk — YcMmanb 75
Jlunenx — Xnesnoe 64

Onucanue ajaropurMa

I'pad G.

KonuuectBo BepiuH — N.

KommaectBo pebep — m.

S — CTapTOBAas BEpIIHMHA

d[] — maccuB TekymMX KpaTyallimux pac-
CTOSIHUI1 U3 BEPILIMHBI S B BEPILIMHBI V;.

d[s]=0, d[v]=00 - HauasjbHBIC MPUCBaHBa-
HHSI.

used[] — maccuB mocemieHust BepuuH. M3-
HavyalibHO BCE BEPIIMHBI HE MMOCCHICHBI.

B anropurme N urepauuii

1. Ha ouepenHoii urepannu BeIOUpaeTcs
BEpIIMHA V; C HAUMEHbIIEH BETUIMHOMN
d[vi] u ere He npoiineHnas panee. Boi-
OpaHHas BepIINHA V; OTMEYAeTCs Moce-
LIEHHOM.

2. IlpocmaTpuBaroTcs BCe BEPIIMHBI, HCXO-
JSITIAE U3 BEPIIUHBI Vi, U JUIT KOKIOW Ta-
KOH BEpIIUHEI tO aJTOPUTM ITBITACTCSI
yIIy4muTh 3HaueHue d[to] mo ¢popmyie
d[to]=min(d[to],d[vi]+len), rae len — pac-
CTOSIHWE OT BEPIUINHBI V 10 10

3. IlynkTs! 1-3 anroputMa MOBTOPSFOTCS

Peanuzanusi
const int inf=1e9;
int main () {
int n;
cin>>n;
vector<vector<pair<int, int>>> g(n);
// urenme rpada..
vector <int> d (n, inf), p(n);
vector<int> u(n);
int s; - cTapToBas BepUMHA
d[s]1=0;
for (int i=0; i<n;++1i) {
int v=-1;
for (int j=0; j<n;++7J)
if (luljl&s (v==-1]1d[j]1<d[v]))
v=7;
if (d[v]==1inf) break;
ul[v]=true;
for (size_t 3J=0; j<g[v].size();++J) {
int to=g[v][]j].first;
int len =g[v][]].second;
1if (d[v]+len<d[to]) {
d[to]l=d[v]+len;
plto]l=v; }

}

Bawm npemocraBisiercsi BO3MOXHOCTD TPOJIENIaTh MPAKTHYECKYIO pabOTy MO MPHBEACHHOMY MPHU-

MEpPY U ONPCACINTb Y€MY PABHO KpaT‘-IafIHICC PACCTOAHUC MCIKIAY .HI/IHCLIKOM " BCEMU APYTIUMU TropoJa-

MU. PazymeeTcs, Hy>)kKHO y3HaTh HE TOJIbKO KpaTdaililiee pacCTOSHHE, HO U COOTBETCTBYIOIIME KpaTyai-

M paCcCTOSIHUAM IIYTHU OT .HI/IHCLIKa A0 ApYyTrux ropoaos.




Hwmxe Ha pucyHKe MpHUBEICHA WILTIOCTpAnus paboThl anroputMa [[eHKCTphl Ha MpUMepe HEOPUSHTUPO-
BaHHOTO Tpada. 3HaUeHUsI 3JIEMEHTOB BEKTOpa paccTossHui d[| B BUJie METOK BEPIIIUH MPUBEICHBI HA PH-

CYHKE€ KaXXKJOIo 1iara ajJiropurma.

Ucxonnsrii rpad G.
CraproBas BepuiuHa — 0.
Hauansasie 3Havenus d[0]=0.

HNrepamusn 1.
0 - BepmIMHA ¢ HAMMEHBIIMM 3HAYCHUEM PACCTOSI-

ust 0 = {v;|d[vi] = min{d[v], j = 1. . n}. Orme-

d[vi]=c0. yaeM ee nocemniennoi u[0]=1. Jist Bcex CMEKHBIX €
HEll BEpIIWH TMbITaeMCS YIYUYIIATh PACCTOSHHE.
Jlnst BepiimH 3 v 5 anropyuT™ YITy Y1 PacCTOSTHHEE.

g 0
o0
o0 3 5
o0 :
o0 o S = o0
HUrepanus 2. Hrepanusn 3.

4 - BEpmirHa ¢ HAMMCHBIIUM 3HAYCHUCM pPACCTOA-
aus 4= {vi|d[vi] = min{d[vj], j = 1. . n}. Orme-
gaeM ee mocemeHHoi u[4]=1. 111 BceX CMEXHBIX C
HEH BEpUIMH, MbITAEMCS YIYUIIUTH PACCTOSHUE.
Jns BepmuHbI 1 anroOpuUTM OCTaBHII MPEXKHEE pac-
CTOSTHHE, JIJIsI BEPIITUHBI 3 YITyUIIINIL.

0

G
; @

n

14

1 - BEplIrMHa ¢ HAMMCHBIINM 3HAYCHUCM PACCTOA-
. OTMedaeM ee ImocemeHHon. s BceX CMex-
HBIX C HEW BEpIIHH, MBITAEMCS YIYIIINTh PACcCTOS-
Hue. Jlnsa BepmuH 2 U 3 3TO yIaaoch clenaTh.




Hrepanus 4.

2 - BeplIMHA C HAaUMCHBIIIUM 3HAYCHUEM PaCCTOSI-
Husa. OTMedaeM ee MOCCIICHHOM. YyuIieHuil pac-
CTOSIHUS ISl CMEKHBIX C HEll BEpPIIMH POU3BECTH
HE yIaJioCh.

: ©@

8 8

HNrepanus 5.

3 - BepIIMHA ¢ HAUMEHBIIIMM 3HAUYEHUEM pPACCTOS-
Husa. OrMmeuaeMm ee mocemicHHor. Ha sTtom amro-
PUTM 3aKaHYMBAET CBOIO PadOTYy.

: ©@

8

»

B koHIle paboThl ajdropuT™a mojiydaeM HaMMEHBIIUE PAaCcCTOSHHS OT Bcex BepumH rpada G mo crapro-
Boii Bepiunsl: d[]={0, 5 8, 8, 3}. Hanpumep, ot Bepumnbl 0 10 BepmrHbl 3 KpaTdaiiimM o0pa3oM HamIo

nsurarthbest o peopam (0,1) - (1,3).

Anroputm ®Jioiiga-Yopuesia AJis onpeaeaeHUs KpaTYal X pacCTOAHUA

BO B3BellIeHHOM rpade

[TpumensieTcs AJsl HAXOXKJICHUST KpaTyallinX MyTeH OT Ka)I0i BepIIWHEI Tpada 10 BceX ocTallb-

HBIX BEPIIMH B HEOPHEHTHPOBAHHOM (MM OPUEHTHPOBAHHOM) B3BEIICHHOM Tpade. AJIrOpUTM Ha3BaH B
yecTh PoOepra dioiina u Ctuena Yopieria ¥ ObL1 npeaioxked B 1962 roxy.

Ha Bxopn nporpamme nogaercs rpad, 3alaHHBIA B Buje MaTpuibl cmeskHocTH d[][] pazmepom nxn,

B KOTOpOH Kakablii anemeHT d[i][j] - umHa pebpa mMex 1y BepmmHaMu Vi U vj. Ecin i=j, To d[i][1]=0. Ec-

JM JBE€ BEPILUHBI Vi U Vj HE SIBISIOTCS CMEXKHBIMHU, TO HOJNaraeM paccrosHue mexay Humu d[i][j]=inf —

Oonbmomy uuciy (6OnbIIeMy, YeM JUTHHBI PACCTOSHUN MEKIY IPYTUMH BEpPIIUHAMU B rpade).

AJ'Il"OpPITM HU3MCHACT 3HAUCHUA paCCTOHHI/Iﬁ B MaTpune CMEKHOCTHU rpaq)a B TOM ClIy4aec, €ClIin

paccrosiaue d[i][j] MOXKHO yJIy4IIUTh, IPONAS OT Vi 10 Vj 4epe3 MIPOMEKYTOUHYIO BEPIIUHY Vi. Paccmar-

pUBas BCEBO3MOJKHBIE IPOMEKYTOUHBIE BEPIUMHBI U ONTUMU3UPYS KaXIbIH pa3 pacCTOSHUE C Y4ETOM

e11e OHOM MPOMEXYTOYHOH BEPIIMHBI, NOTY4HM N (a3 aaropurma.

for (int k=0; k<n;-++k)
for (int 1=0; i<n; ++1)
for (int j=0; j<n;

++3)

d{i] [J)=min(d[i][]J], d[i][k]+d[k][]]):

Cnoxuocts anroput™a O(|V|3).




Jlekius 9

OO01ue cBeJeHHs 0 CHCTeMe

«1C:Ilpennipusitie» sIBIsieTCS yHUBePCaIbHOM CUCTEMOM aBTOMaTH3al[ii SKOHOMUUeCKOU U
OpraHu3al[MOHHOM /IeATeIbHOCTH TIPeATIpUSTHs. [10CKOMbKY TakKast [esTelTlbHOCTh MOXKET OBbITh
JIOBOJIbHO pa3HooOpa3Hoi, cucteMa «1C:IIpeanpusitrie» MOXKeT TIPUCIIOCaOIMBaTLCS K
0Cc0OeHHOCTSIM KOHKPeTHOU 00/1acTH [iesiTeNTbHOCTH, B KOTOPO# OHa rpuMeHsieTcs. st
0003HaueHus TaKoM CIIOCOOHOCTH MCTIO/B3YeTCsI TEPMUH KOH(U2YpUpPyeMOoCmb, TO eCTh
BO3MO)XHOCTh HAaCTPOWKH CUCTEMbI Ha 0COOEHHOCTH KOHKPETHOTO MPeATIPUATHS U KJlacca
pelllaeMbIX 3a7iay.

910 focturaercs b6maropapsi Tomy, uto «1C:IIpearnpusiTie» — 3To He MPOCTO TIPOTPaMMa,
CyllecTBYyolI[asi B BU/ie Habopa Hen3MeHsieMbIX (aiisioB, a COBOKYITHOCTh pa3/IMUHbIX
TIPOrpaMMHBIX HHCTPYMEHTOB, C KOTOPBIMU Pab0Tar0T pa3pabOTUMKU U MO/Ib30BaTe/u. JlIoruuecku
BCIO CHICTEMY MOYKHO pa3/ie/IuTh Ha /iBe OOJIbIIIe YacTH, KOTOPbIe TeCHO B3aUMO/IEHCTBYIOT APYT C
IPYroM, — KOH(uzypayuto u naamegopmy, KOTopasi yrpassisieT paboToi KoH(GUTypaLyu.

17151 TOTO UTOOBI JIerye MOHATH B3aUMOZEHCTBHE ITHUX YacTel CUCTeMbI, CDaBHUM ee C
NpOWIpbIBaTe/IeM KOMMNAKT-A1CKOB. Kak Bbl XOpOILLIO 3HaeTe, IPOXIPhIBaTe/Ib CJIYKUT JIJIS1 TOTO,
yToOBI C/TyIIaTh My3bIKy. Ha BKyC U LIBeT ToBapuiIleii HeT, T03TOMY CYLI{eCTBYeT MHO)KECTBO
pa3HO00Opa3HbIX KOMITAKT-AUCKOB, Ha KOTOPBIX 3aliCaHbl My3blKa/lbHble IPOM3Be/jeHHsI Ha T000H
BKYC.

YT0o0OBI MpoC/1ylaTb KaKy'I-O-]II/I6O KOMITO3HUIJUKO, HY>)KHO BCTdABUTH KOMIIdKT-AWCK B ITPOUT'DBIBATEIb,
W TIPOUTPBIBATE/Ib BOCIIPOMU3BEAET 3dIITMCAHHOE Ha AU CKE MY3bIKd/IbHOE TIPOMU3BEAECHUE. Bbonee TOrO,
COBpEMEHHbIﬁ IPpOUT'PLIBATE/Ib KOMITAKT-IHWCKOB [a’Xe IMO3BOJ/IMT BaM 3dll1CAThb CO6CTB€HHYI'O
HO,I[60pKy MY3bIKd/IbHBIX HpOH3BeAEHHﬁ, TO €CTb CO34dThb HOBBIH KOMIIaKT-AUCK.

CamM 110 cebe MpoUrphIBaTe/Ib COBEPIIIEHHO Oecriosie3eH 6e3 KOMITAaKT/HMCKa, TOUHO TaK ke, KaK
KOMTIaKT-JUCK He MOXKeT MPUHEeCTH HaM HUKAKOH 1M0JIb3bl (KpOMe KaK CTaTh MO/CTABKOM IO/ YallKy
Ko(e), ec/ii y HaC HeT MPOUTpbIBaTe/Isl.

Bo3sBpaitasice kK cucteme «1C:TTpeanpusiTiie», MOXKHO CKa3aTh, UTO T1aTGopMa sIBJISIeTCs
CBOe0Opa3HbIM «IIPOUTPHIBATE/IEM», & KOH(PUTYpaLst — «KOMIAKT-AUCKOM». [Tnardopma
obecrieuriBaeT paboTy KOH(PUTYpAL[K U TTO3BOJISIET BHOCUTD B Hee U3MEHEHWsI WM CO3/1aBaTh
CoOCTBEHHYIO KOH(UTypaLUIO.

CyectByeT ofHa matrgopma («1C:Ilpeanpustre») 1 MHOXeCTBO KoH(uUrypauui. s
(YHKIIMOHHMPOBaHHs Kakoro-m1Mbo NMprK/IaZHOTO pellieHus Bcerjja HeoOxoAuma riardopMa 1 Kakasi-
6o (omHa) kKoHpuryparwms (puc. 1.1).

Mnarpopma ; @@@
Mnardpopma @ @

Puc. 1.1. Kondurypanuii MHOTrO, a ryiatopma ofiHa




Cama 110 cebe riaropma He MOXKET BBITTOJTHUTh HUKAKUX 33/lau aBTOMAaTH3alliK, TaK Kak OHa
co3jaHa fiyist obecrieueHus1 paboThl KakoH-Tn00 KoH(urypamuu. To >ke caMoe ¢ KOHGUTypalrei:
4TOOBI BBITIOIHUTE T€ 3a/IauH, JIsl KOTOPBIX OHA CO3/laHa, HeOOXOAMMO Ha/TUuKe TIaTGOPMBI,
yTIpaBJsitoLIeii ee paboOTOM.

KoHdurypanus u NpuK/IafgHoe perieHue

3mech cieyeT cKa3aTh O HeOOJBbIION JBOHCTBEHHOCTH TEPMUHOJIOTHH, KOTOpasi OyzeT
WCTIO/b30BaThCs B labHelIeM. [JBOMCTBEHHOCTh 3aK/TFOUAeTCsl B yIIOTPeOIeHUH pa3HbIX
TEPMHUHOB /1151 0003HaU€HUs OTHOTO W TOTO >Ke TIpeIMeTa: KOHGuU2ypayus U npukaaoHoe peuieHue.

OTU TepMUHBI 0003HAYAIOT Ty YacTh cucTeMbl «1C:TIpeanpusitue», KoTopast paboTaeT Mog
yIipaB/ieHHeM I1aT(OpPMbI U KOTOPYIO BUASAT BCe [10/1b30BaTe/d. bpiBaeT, KOHEUHO, UTO
T0/1b30Bare/iu paboTaroT U C MHCTPyMeHTalbHBIMU CPeCTBaMU T/1aT(OpPMBbI, HO 3TO IIPOJBUHYThIE
T0/Ib30Bare/u. YoTpebieHe 0fHOTO UM PYroro TePMUHA 3aBUCUT OT KOHTEKCTa, B KOTOPOM
BeZleTCsl U3JI0JKeHue.

Ecim peub uzieT o gelicTBUsAX pa3paboTurKa, TO yroTpedssieTcsi TEPMUH «KOH(UTyparys»,
TMIOCKOJIBKY 3TO TOuHbI! TepMuH «1C:IIpeanpusitusi». TepMUH «IIpUK/IajHOE pellieHre», HalPOTHB,
AB/sIeTCs Oosiee OOIIeNPUHATHIM U TIOHSTHBIM [I1s1 TI0JIb30BaTess cuctembl «1C:TIpeamnpusitues.

WTaK, MoCKoMbKYy 3a/laud aBTOMAaTHU3allH, Kak ObL/IO0 YITIOMSIHYTO BhIILIe, MOTYT OBITh CAMBIMU
pa3HbIMY, (rpMa «1C» 1 ee MapTHephI BLIMYCKAIOT MPUK/IaHbIE pellleHus], KaXj0e U3 KOTOPbIX
TpefHa3Hau€eHo /11 aBTOMATH3al[iK OJHOM orpezie/ieHHOM 06/1acTH Ue/ioBeueCKOM J1esiTe/TbHOCTH.
B kauecTBe nprMepa CylileCTBYIOLMX MPUK/IAAHbBIX PellleHU MOXKHO TIePeurCIuTh Cieyroie
TUIOBbIE PeLleHNs:

e «1C:byxranrepus 8»,

o «1C:¥YmpaBneHue HeOOMBIION GUPMOH 8»,

e «1C:YnpaBneHue TOprosneu 8»,

e «1C:3apmiara u yripaBJjieHHe TIepCOHAIOM 8»,

e «1C:¥YmpaBneHue Npor3BOJCTBEHHBIM MPEATNPUATHEM 8»,
e «1C:Hanoronnarenpuuk 8»,

e «1C:JokymeHntoobopot 8», «1C:KoHcomuzarus 8».

Cy1iecTByeT Tak)Ke MHOXKECTBO APYTHX THITOBBIX MPUK/IAJHBIX pellieHUiA. bosee moapo6HO 0 HUX
MOJKHO y3HaTh Ha caiite http://v8.1c.ru/solutions/applied_solutions.htm.

TuroBoe NpUK/aIHOE pellieHre SIB/ISIeTCS, 10 CyTH, YHUBEepPCaJIbHbIM U CIIOCOOHO Y/10B/IETBOPUTH
TOTPeOHOCTH CaMbIX PAa3HBIX MPEANPUSTHHI, paboTaloIIUX B OAHOM 00/1acTH JesiTenbHOCTH. U 310
XOPOLLIO.

C Apyroi CTOPOHBI, TaKasi YHUBEPCA/IbHOCTh HeM30eXXHO MPUBE/ET K TOMY, UTO Ha KOHKPETHOM
TIPeANPUSATAN OyIyT UCTIONB30BaThCS [Ia/IeKO He BCe BO3MOXKHOCTHU TIPUKJIATHOTO PEIeHus, a
KaKHUX-TO BO3MOXXHOCTeH B HeM OyzieT He/[0CTaBaTh (HEJb3sl YTOAUTH BCEM).

BOT TyT 1 BBIXOAUT Ha NepefiHUi TIaH KOHGU2ypupyeMocmb CUCTeMBbI, OCKObKY ryiaTdopma,
TIOMUMO yTIpaBJieHUsi paboToi KOH(GUTYypaLiK, COAep>XUT CPe/ICTBa, MO3BOJISFOIIe BHOCHUTh
M3MeHeHUs B UCI0/b3yeMyto KoHurypauuto. bosee Toro, niargopma no3BoJsieT co3/iaTb CBOO
coOCTBeHHYIO0 KOH(MUTYPALIMIO C HYJIsI, C/IU 110 KaKUM-TTM00 MPUYMHAM UCII0/Ib30BaHe TUTTOBOM
KOH(UTypaLuu MpeZCTaB/IsieTCsl Heljesiecoo0pas3HbIM.



Ob6paruTe BHMMaHUe, KakK Mbl B O[HOM ab3alie Tiepeliv 0T NpUKAaoH020 pelleHus K
KoHueypayuu. Hudero He rofiernaelis, Jjist TIOIb30BaTeIsl IOHSATHee TakK, a /i pa3paboTumrKa — I1o-

/pyromy.

Takum 06pa3om, ecii BePHYThCSI K CDABHEHUIO C TTPOUTPhIBaTe/IeM KOMITaKT-/IHCKOB, Mbl MOYKEM
W3MeHSITh 110 CBOeMY BKYCY MeJIO[JiH, KOTOpbie ObIT paHee 3aIltMCcaHbl Ha KOMITAaKT-AMCKe, U JayKe
CO3/J]aBaTh JUCKH CO CBOUMH COOCTBEHHBIMU MY3bIKaTbHBIMU TTPOM3BeieHusiMU. [1py 9TOM HaM He
noTpeOyrOTCs Kakue-mib0 My3bIKa/bHble MHCTPYMEHThI — BCe He0O0X0JuMoe /I/isi CO3/IaHusT MeJIOAUA
eCTb B HallleM TTPOUTrPbIBaTe/ie KOMITaKT-AUCKOB.

Pe)xuMbI padoThI CHCTEMbI

151 TOrOo uTOOBI 0OECIIeUNTh TaKKe BO3SMOKHOCTH, cucTeMa «1C:TIpeanpusTre» uMeeT pa3/iuuHbIe
pe>kuMbl paboTel: 1C:ITIped- npusmue u Kouguzypamop.

Pexxum 1C:IlpeanpusiTie sIBIsIeTCS OCHOBHBIM M CJTYKUT /111 pabOTHI 1TO/Ib30BaTe el cucTeMbl. B
3TOM pe)KUMe T10/Tb30BaTe/Td BHOCST JJaHHbIe, 00pabaThIBAIOT UX M TIOYYalOT UTOTOBLIE
pe3y/IbTarhl.

Pe>xum KoHdwuryparop ucrosb3yercs: pa3paboTumukaMy ¥ aIMUHUCTpaTopamMy MH(OPMALMOHHBIX
6a3. VIMeHHO 3TOT peXkUM U MPeoCTaBsieT UHCTPYMEHThI, HeoOXo4uMble /17151 MoAU(UKary
CYLLeCTBYIOLLe} UK CO3/laHKsI HOBOW KOH(UTypaLuu.

[MTockonbKy 3afja4a AULUIJIMHBL COCTOUT B TOM, UTOOBI HAyUMTh BaC CO37laBaTh COOCTBEHHBIE
KOHOUTrypaLuy ¥ U3MEeHSITh CYLL[eCTBYIOLINE, /a/ibHelilllee TTOBeCTBOBaHUe Oy/leT B 0CHOBHOM
TOCBsiIIeHo pabote ¢ crctemoii B pexxume KoHduryparop. U nviis nHorAa, 4TOOBI TPOBEPUTH
pe3y/bTarhl Hallleld paboThl, Mbl OyzieM 3amyckarth cucremy B pexxume 1C:TIpeanpusitue.

N3yueHue 3TOM AUCLMIIIMHBI TIPEATIO/araeT, UTO y BaC y»Ke yCTaHOB/IeHA Ha KOMITbIOTepe CUcTeMa
«1C:Ilpennipusite 8.3». Eciu 3To He Tak, TO celiuac camoe BpeMsl 3TO Cjie/laTh, TaK Kak jajiee
OyzieT HerocpeICTBEHHO OIMUCHIBAaTHCS TIOC/Ie/[0BAaTe/IbHOCTh PAOOTHI C MPOrPaMMOiA.

YTo TaKoe mojcucTeMa

[ToacucTeMbl — 3TO OCHOBHBIE 37IeMeHTHI /15l oCcTpoeHus uHTepdeiica «1C:Ilpeanpusitus».
[ToaTOMy TIEpBOE, C Uero cjefyeT HaunHaTh Pa3paboTKy KOH(MUTYpal[iH, — 3TO TPOEKTUPOBAHKE
COCTaBa MoJ|CUCTEM.

[Tpu 3TOM 1iepef; pa3paboTUMKOM CTOUT Ba)kKHasi U OTBeTCTBEHHasl 3aflauya — TIaTe/IbHO MPOAYyMaTh
COCTaB MO/ICUCTEM U 3aTeM aKKypaTHO M OCMBIC/IEHHO MPUBSI3aTh K MOJCUCTeMaM Te 00beKThI
KOH(UTypaLyu, KOTOpbie OH OyAeT Co3/1aBarh.

B npocTbIX NPUK/IaIHBIX PeLleHUsIX MOYKHO He UCI0/1b30BaTh MO/ICHCTeMbI, HO Mbl paCCMOTPUM
o0y ciryyaid, KOra MmoJCUCTeMbI UCITO/Ib3YHOTCS.

O6bekTh! KoH(pUryparmu [logcrctemMa Mo3BOSIOT BBIAEIUTE B KOHGUTypaLyy (pyHKI[MOHA/IBHbBIE
YyacTH, Ha KOTOphbIe JIorMuecky pa3buBaeTcs co3/jaBaeMoe MPUKIIaIHOe pellleHue.

OTH 00BEKTHI pacroaratloTcsi B BeTke 00bekToB OOI11e U M03BOJISIFOT CTPOUTH JPEeBOBU/IHYIO
CTPYKTYPY, COCTOSILLYIO U3 TIOJCUCTEM U MOAUMHEHHBIX UM nozcucTeMm (puc. 2.1).

Puc. 2.1. CTpyKkTypa nojcucreM KOHGUrypaLuu



[MoacucTemMbl BepXHEro YPOBHS SIBJISIFOTCSI OCHOBHBIMU 3/IeMeHTaMu UHTep@elica, Tak Kak 00pa3yroT
pa3zesibl PUKIAZIHOTO PeIleHuUsT

(puc. 2.2).
Puc. 2.2. Pa3pgesnbl IPUKIAAHOTO PeLIeHuUs

Kaxipiit 06beKT KOHGUTYpaLUK MOXKET ObITh BK/IFOUEH B OJJHY W/IM CPa3y HECKOJIBKO MOACUCTEM, B
COCTaBe KOTOPBIX OH OyzieT 0ToOpaXkaThCsl.

3aberas Briepe[;, CKa)keM, UTO C TIOMOIIIbIO TOICUCTEM, UCTIO/IB3Ys] BUAUMOCTD T10 POJISIM, MOYKHO
TpeJOCTaBUTh MO/b30BaTeM0 Y00HbIN U (PYHKI[MOHATBHEIN HHTEpdeiic, He colepKall[iil JIUIITHUX
3/eMeHTOB. Haripumep, K/1a/IoBIIYK JO/DKEH UMeTh BO3MOYKHOCTh IMPUHSTD U BbIAATH TOBAP, U eMY
COBCeM He HY)KHO BH/IeTh BCe, UYTO OTHOCHUTCS K 06/1acTH OyXrasTepCcKoro yueta ¥ OKa3aHUIO YCIIYT.

Takum oOpa3om, Ha/TuKe TIOACUCTEM OTIpe/iesisieT CTPYKTYPY MPUKJIaJHOTO PelleHus], OpraHu3yeT
BeCh M0/Ib30BaTeIbCKUM HHTepdeiic, T03BOIseT pacCOPTUPOBATh Pa3/iMyHbIe JOKYMEHTHI,
CTPaBOYHMKU U OTYETHI 110 JIOTUYeCKU CBSI3aHHBIM C HUMH pa3fiesiaM, B KOTOPbIX T10/1b30BaTe/I0
OyzeT Tipollje X HATH U yaoOHee c HUMU paboTtath. [Ipy 3TOM KaXkZIOMy KOHKPETHOMY
TI0/Tb30BaresTto OyAyT BUHBI JIUIIb T pa3zesibl, TO eCTh Ta (PyHKLMOHATBHOCTh MTPUKJIaHOTO
pellieHusi, KOTOpble eMy HY)KHBI B TIpoLiecce paboThl.

Hake B Takoi HeOOJTBIION KOH(UTYPALIMH, KaK Hallla, MO>KHO BbIIE/TUTH HECKOTBKO
(bYHKI[MOHAIBHBIX YaCTeH, TIPeCTaB/ISIOUX Co00l OTAebHbIE ITPeMeTHbIe 00/IaCTH.

Tak, MO>XHO BBIZIEJTUTh B OTZEIbHYIO MOACHUCTEMY BCe, UTO UIMEEeT OTHOIIIeHHe K OyXTalTepCKOMY
yuerTy.

Kpome 3Tor0, OT/1e/1bHOM TIPeAMeTHOM 00/1aCThIO SIBJISIETCS PacyeT 3apIiyiaThl COTPYAHUKOB
TIpe/ITIPUSITUSI.

Bcro mpousBocTBeHHYO fedTenbHOCTD Halllel upmbl OOO «Ha Bce pyku MacTep» MOYKHO
paszie/IuTh Ha y4yeT MaTepuasioB U OKa3aHue yCJIyr.

A KpoMme 3TOTO, /IJis1 BBITIOJTHEHUsI CTIeLMaIbHbIX a/IMUHUCTPATUBHBIX QYHKIMI ¢ 6a301 JaHHBIX
HaM HY)KHO UMeTb OT/IeJIbHYIO TIOAICHCTEMY, B KOTOPYIO OyZIeT UMeThb OCTYIT TOJILKO
aZIMUHUCTPATOP.

[TosTOMYy ceituac Mbl CO3AaMM B Halllel KOH(UTYpaLUK MATh HOBBIX 00BEKTOB KOH(MUTypaLiu
[Moacucrema, KoTopbie OyAyT UMETh UMeHa:

Bbyxrantepusi, Pacuer3apriartel, YuetMarepuanoB, Oka3zanueYcnyr u [Ipeanpusitie. UTobObl 3TO
C/le/1aTh, BBIMIO/THUM CJIelyIolIye JeUCTBUS.

Ha nepBbIii B3I7IsI/] OKHO pe/lakTUPOBaHUsI 00beKTa 1 MajruTpa CBOMCTB JyOMUpYIOT ApyT Apyra. B
CaMOM /ieJie B MAJMTPe CBOMCTB OTOOpakeHBI BCe CBOMCTBA 00beKTa KOH(HUryparun. 3aueM ObI0
CO3/1aBaTh ellle U OKHO PeJaKTUpOBaHUs 00bekTa? U ec/v CyIeCcTByeT OKHO PeaKTHPOBaHHMSI
00BeKTa, TO 3aueM TOr/ja MaIMTpa CBOWCTB, KOTOPasi COAEPIKUT BCE TO JKe CaMoe, TOIbKO B IPYTOM
BUze?

OKHO pe/jlaKTUPOBaHUsI 00beKTa KOHPUTypaly Tipe/iHa3HAYeHO B TEPBYI0 04Yepeb Jisi ObICTPOro
CO37IaHUsI HOBBIX 00BEKTOB. BrICTpOe co3ziaHue roApa3ymMeBaeT BBOJ, MCUEPITBIBAIOILEH



uH(opMalu 06 00beKTe. 3HAYMT, HY)KHO OUeHb XOPOIIIO 3HaTb CTPYKTYPY 00BEKTa, a Ha 3TO
TpebyeTcst BpeMsi... BbIxoauT, ObICTPO CO37aTh 0OBEKT He TOTYUUTCS?

[Monyuutcs! OKHO peakTUPOBaHUsSI 0OBbEKTa UMeeT B CBOeli OCHOBE MEXaHU3M «MaCTepPOB»:
pa3paboTurKy B HY’KHOM 110C/Ie/[0BaTe/IbHOCTH Tpe/jjlaraeTcst BBeCTU HeoOXoMble JaHHbIe.
[TocnenoBarebHOCTb BBOJ|A JAHHBIX pa3paboTaHa TakuM 00pa3oM, UyToObI Ipe/ibIAyIive JaHHbIe
MOIVIM C/IY’KATb OCHOBOMH /1151 BBOZIa IOC/IeyoLuX. JIBryKeHre ynpaB/sieTcsl KHoNKaMu Jlanee u
Haszaz. Ha kak/1oM 11are ripefijlaraeTcsi BBECTH I'PYIITY JIOTUUECKH CBSI3aHHBIX MeXXAy co00i
JlaHHBIX.

Ho, nipeAironoykum, BbI y)Ke 0CBOUIMCH CO CTPYKTYPOUM 0O0BEKTOB, U/ BaM MPOCTO HY)KHO
M3MEHHUTb HECKOJIbKO CBOMCTB 00beKTa. UTOOBI IPU 3TOM OMSTh HE «IIPOKPYYHBAaTh» BCE C CAMOTO
Hayajia, OKHO PeJaKTUPOBAaHUs 00bEKTa COAEP)KUT 3aK/Ia/[KH, TTO3BOJISIOIIME BaM MeperTU
HeroCpe/[CTBEHHO K TOMY IIIary, Ha KOTOPOM BBOASITCSI HHTEPEeCYIOIHe Bac JaHHbIe. TakuM
obOpa3oM, OKHO pe/lakTHPOBaHHs 00beKTa rToMoraeT ObICTPO CO37aTh He3HAKOMBIN 00BeKT
KOH(UTrypaLyK U B TO Xe BpeMst obecrieurBaeT y00HbIHM JOCTYI K HY>KHbIM CBOMCTBaM TIpH
pPeJaKTUPOBAHUU CYII[€CTBYIOIIUX 00BEKTOB.

YT0 Ke KacaeTcsi Ma/JMTPhI CBOMCTB, TO OHA MPeJ0CTaB/sieT OfHY aOCOMIOTHO He3aMeHHMYIO
BO3MOKHOCTb. J]e/10 B TOM, UTO OHa He MpHBsi3aHa 110 CBOeH CTPYKType K KaKOMY-TO KOHKPETHOMY
BU/ly 00beKTOB KoHbUryparmu. Ee cofep>kuMoe MeHsIeTCs B 3aBHCUMOCTH OT TOTO, KaKOi 00BeKT
SIBJISIETCS] TEKYIUM. 3a CUeT 3TOr0 OHA MOXKET 3aTllOMHHATh, KaKoe CBOMCTBO 00BeKTa B Held
BbIOpAHO, U TIPU Mepexo/ie B /lepeBe K IPYroMy o0beKTy OyzeT MojicBeurBaTh y cebst BCe TO e
CBOMCTBO, HO Y>Ke IDYroro 00beKTa.

Takast crtocOOHOCTB MaMTPhI CBOKMCTB abCOFOTHO He3aMeHUMa, KOr/ia, HarpuMep, CPeau Tpex
JIeCATKOB CIPABOYHUKOB KOH(UTyPaLMK BaM HY)KHO ObICTPO HAalTH MOJYMHEHHbIe KAKOMY-HUOYIb
Japyromy. B aToMm ciydae BbI BEIOMpPaeTe MBIIIBIO B MAJUTPe CBOMCTB CBOMCTBO Bazerer) 060ro
CIIPaBOYHMKA, 3aTeM Tepexo/iuTe B /lepeBo 00BeKTOB KOH(GUTYpalLu 1 TIPOCTO TIpoberaeTe ero rpu
TIOMOIIY CTPEJIOK WK

YTo TaKoe CnpaBOYHMK

OO6mnekT kKoH(puryparuu CripaBOYHMK TpejHa3HaueH Zijisi paboThl CO CMUCKaMU JJaHHbIX. Kak
TIpaBUJ/Io, B paboTe /000% (HUPMbI UCTIOMb3YOTCS CITUCKU COTPY/IHUKOB, CITUCKHA TOBApOB, CITUCKH
K/INEHTOB, TIOCTABIIUKOB U T. . CBOMCTBA M CTPYKTYPa 3TUX CITUCKOB OMUCHIBAIOTCS B 00BEKTaxX
koH(urypaiuu CripaBOYHUK, Ha OCHOBE KOTODPBIX TuIaTopMa co3ziaeT B 6a3e JaHHBIX TaOIUIBI 171sT
XpaHeHus1 UHOPMALIUU K3 3TUX CIIPABOYHUKOB.

CripaBOYHMK COCTOUT U3 31eMeHmos. Haripumep, /17151 ClIpaBOUHMKA COTPYHUKOB 37IEMEHTOM
SIBJIIETCS COTPYAHMK, 111 CTIPaBOYHKMKA TOBAapOB — TOBap U T. /. [Tosib30BaTe b B rpoijecce paboThbl
MOJKET CAMOCTOSATeTbHO ZI00aB/SITh HOBbIE 3/IEMEHTHI B CIIPABOYHUK: HarlpyuMep, A00aBUTh HOBBIX
COTPYAHUKOB, CO3/laTh HOBBIM TOBAp WX BHECTU HOBOI'O K/IMEHTa.

B 0a3e 1aHHBIX Ka)K/IbIiA 37IeMEHT CTIPAaBOYHMKA TIpe/ICTaB/sieT COO0ii OT/ebHYIO 3amuch B
OCHOBHOU Tabsuile, XpaHsiel HPOPMALIMIO U3 3TOTO CripaBouHMKa (puc. 3.1).

Kax/ip1ii 3/1eMeHT CripaBOYHMKA, KaK TPaBUIIO, COAEPXXUT HEKOTOPYIO [JOTIO/THUTETbHYIO
vH(opMaL1io, KoTopasi oipoOHee OIKChIBaeT 3TOT 37eMeHT. Harmpumep, Bce 3/1eMeHThI
cripaBoYHMKA ToBapbl MOTYT COJiepyKaTh JIOTIOHUTE/IbHYO0 HH(GOPMALIMIO O TIPOM3BOJUTENIe, CPOKe
rogHocTy U p. Habop Takoii nHbopMaLuu siB/isieTCs OJUHAKOBBIM /IJIs1 BCeX 37IeMeHTOB



CTpaBOYHUKA, U [/l OTMCaHUSI TaKoro Habopa UCTOb3YIOTCS peKeu3umbl 00beKTa KOH(UTypaljuu
CripaBOUHHK, KOTOPBIE TaK)Xe, B CBOIO OUepe/Ib, SIB/ITIOTCS 00beKTaMu KoHbuUrypaiuu (puc. 3.2).
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Puc. 3.1. CnipaBounuk «ToBapbi» B pexxume «KoHpuryparop», B pexxume «1C:I1peanpusitvie» v B

0ase JaHHBIX
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PEKBUINTLI, CO3AAHNHBIE Pa3paboTInKOM CrannapTHbIe PeKBNINTB! CNPABOYHHKA

Puc. 3.2. CTaH,Z[apTHBIe PEKBU3UTEI CIIPABOYHHKA U PEKBU3UTBI, CO3JdHHbIE pa3pa60T‘—II/IKOM

[MTockonbKy 3Ti 00beKThI KOH(UTypaIuy JIOTHUeCcKH CBsi3aHbl C 00beKTOM CIIpaBOUYHUK, OHU
HAa3bIBAIOTCSl NOOUUHEHHbIMU ITOMY OOBEKTY.

BobIIMHCTBO PeKBU3UTOB Pa3paboTUMK CO3/jaeT CaMOCTOsITENIbHO, OFJHAKO Y KaXKI0T0 00BeKTa
KoH¢wuryparu CripaBOYHMK 10 YMOTYaHUIO CyIIlecTBYeT Habop cTaH/apTHBIX PeKBHU3NTOB: Ko u
HaumenoBanue u nip. (cM. puc. 3.2). [IpyueM AOCTYMHOCTb CTaHAAPTHBIX PEKBU3UTOB 3aBUCUT OT
CBOWCTB CIIPAaBOYHHUKA.

Haripumep, ecim cripaBOUHMK HepapXUueckuii, y Hero OyzeT JOCTyIeH CTaHAPTHBINA PEKBU3UT
Popuresns. Ecv cripaBouHMK 1MOgUMHEH IPYroMy 00BeKTY KOH(Urypalyy, y Hero Oyzer AoCcTyrneH
pekBu3uT Brazenew. Eciu ycTaHOBUTH AJIMHY CTaHJAPTHOTO pekBU3nTa Koj paBHOM HYIO, TO Y

CIIpaBOYHMKA Oy7ieT HeJOCTYIIeH 3TOT PeKBU3UT. To ’ke caMoe OTHOCUTCS K PEKBU3UTY
HanmenoBanuve. OzHako Kak MuHUMYM 6o Koz, mibo HarmMeHoBaHMe [[O/KHBI IPUCYTCTBOBATH B

PEKBU3UTAX CIIPABOYHHKA, MHAUE TaKoM CIIPpaBOYHHUK HE MMeEeT CMbIC/IA.

Takum obpa3om, B 6a3e JaHHBIX CTIPAaBOYHUK XPAaHUTCS B BUZe Tab/IULIbI, B CTPOKAX KOTOPOU
PAacII0/I0KeHBI 3/1eMeHThI CITUCKA, a KaKZA0MY PEKBU3UTY (CTaHapTHOMY WU CO3/JaHHOMY



pa3paboTuuKOM) B 3TOM Tab/HMile COOTBETCTBYET OT/e/bHbIN cTo0er]. COOTBEeTCTBEHHO, B siueiiKax
9TOM Tab/MILIbI XPAHUTCS 3HAUeHHE KOHKPETHOTO PEKBU3UTA /111 KOHKPETHOT'O 37IEMeHTa
cripaBovyHUKa (puc. 3.3).
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Puc. 3.3. CnipaBounuk «ToBapbi» B pexxume «KoHpuryparop», B pexxume «1C:Ipeanpusitvie» v B
0ase JaHHBIX

Kpome 3Toro, Ka>kIbIi 371eMeHT CIIPaBOUHHKA MOKET COZlepP>KaTh HEKOTOPhI Habop nHpopMariy,
KOTOpasi OJUHAKOBA T10 CBOeM CTPYKTYpe, HO pa3/IMuHa I10 KOJIMUeCTBY U MpeJjHa3HaueHa /1Jis
pa3HbIX IEMEHTOB CIIPABOUHHKA.

(DOPMBI CIIpAaBOYHHUKaA

B 3aBHCHUMOCTH OT TOTO, KaKue JeMCTBHS Mbl XOTHUM BBITIOTHATH CO CIIPABOYHHUKOM, HaM TpeOyeTcst
n300pakaTh CTIPaBOYHUK B «Pa3HOM Bu/ie». Hampumep, /1715t TOro 4yto0bl BEIOpAaTh HEKOTOPBIN
3/IeMeHT CITPAaBOYHUKA, yZ00Hee TIPeACTaBUTh CIIPABOUHUK B BH/IE CIIMCKA, a /IS TOTO UYTOOBI
M3MEHHUTDb KaKOW-TO 37IeMeHT CITPABOUHHKA, yI0OHee Mpe/iCTaBUTh BCe PEKBU3UTHI 3TOTO 3/IeMeHTa
CrpaBOYHMKA B OIHOM (hopme

(puc. 3.9).
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Puc. 3.9. ®opma crivicka v popMa peJJlaKTUPOBaHUsI 3ieMeHTa ClipaBOYHUKA «COTPYIHUKN»

CucreMa MOXXeT CaMOCTOSITe/IbHO CreHepHUpOBaTh BCe (JOPMbI, KOTOPbIe HY>KHBI [I7Isl TIpe/ICTaB/IeHUsI
JIJaHHBIX, COZIepP>KaLMXCsl B ClIpaBOUHMKe. [Ipruem cricteMa 3HaeT, Kakue UMeHHO ()OpMbl HY>KHO

HCII0/Ib30BATh B KAKMUX CUTYydLIUAX.

Boobi1iie roBopsi, /7151 0TOOpa)keHusi CIIpaBOUHMKA B Pa3/IMUHBIX CUTYaLUsIX TpeOyeTcsi MaKCUMyM

nATh ()OPM /1J151 CTIPaBOUHKKA.

OO6paruTe BHUMaHKe, UTO B PAa3/IMUYHBIX MeCTax KOH(GUrypaTopa OHH U Te e (HOpMbI Ha3bIBAIOTCS
HEMHOTO0 1o-pa3HoMy (Tabs. 3.1). Cneayroijast Tabnuija peACTaB/sieT pa3IMuHble Ha3BaHUs opM:

® B KOHTEKCTHOM MeHI0 cripaBouHUKa (OTKPBITb OCHOBHYHO (hOpMYy...), B lepeBe

KOH(UrypaLyu U B NaJIMTPe CBOMCTB CIIPABOUHUKA;
® B KOHCTpYKTOpe ¢opM;
e Ha 3aksazike POpPMbI OKHA pe/JakTUPOBAHKS CIPAaBOYHKKA.

tabmma 3.1. Popmbl cripaBoUyHHKa



Ha 3aknazke

B KOHTEKCTHOM M€HIO U B TIaJIUTPe CBOWCTB B KonctpykTOpe popm

(puc. 3.12) (prc. 3.11) ;.CI;(())%)MBI» (puc.
OcHoBHasi popma 0ObeKTa @dopMa 371eMeHTa ClIpaBOYHUKa JjleMeHTa
OcHoBHas (popma rpyTirnbl @dopMa rpyrirbl CIpaBOYHUKA  ['pyTinbI
OcHoBHas (popma criMcKa dopma cnurcka CipaBOUYHHUKA Cnucka
OcHoBHas (opma BbIOOpa dopwma BbIOOpa CripaBOUHHKAa  Bbibopa
OcHoBHas (hopma BbIOOpa IPyMIIbI i{%[; ﬁgf;;izpa FPYHTE! Bri6opa rpymnmbl

ITpepomnpeje/ieHHBIE 3/1IeMeHThI

OO6paruTe BHUMaHKe, UTO CUCTeMa OTMeUaeT Pa3/IMUHbIMU MTMKTOrPAMMaMK OObIUHBINA U
ripefionpe/ie/ieHHbIN 3/1eMeHTbI ClIPAaBOUHKKA

(cm. puc. 3.73).

HecmoTpst Ha TO, UTO MOXKHO U3MEHHTD KO UM HAMMEHOBaHUe Y 000MX 3/IEMEHTOB, UMSI
TIpe/ioTIpe/ie/IeHHOr0 37ieMeHTa, KOTOPOoe MbI 3aziaiu B KoHduryparope (OCHOBHOI), OCTaeTCs
HEU3MEHHBIM, U B JJa/IbHEHIIIEeM Mbl CMOXKEM 00paTUTHCS K TIPeJoIpee/IeHHOMY 3/IEMEHTY
CTpaBOYHMKA 10 ITOMY UMEHHU M3 BCTPOEHHOTO SI3bIKa.

Takum o6pa3om, Ha mpeioTpe/ie/IeHHbIe 3/IeMeHThI MOT'YT OMUPAThCST a/ITOPUTMbI PabOTHI
KOH(UTrypaLuu.

W3 sToro BUJHO, B UEM 3dK/TFOUAETCA ITPUHLIUITIHAIbHAA C TOYKU 3PDEHUSA KOH(i)I/Il" Ypallir pa3HUIla
MeXay O0OBIUHBIMU U npeporpeaejeHHbIMU 3/7IEMEHTAMU CIIPABOYHHUKA.

OObIuHbIE 371eMEHTbI HETIOCTOSIHHBI /17151 KoH(Urypauyu. B npotiecce paboTsl 1osib30BaTenst OHA
MOT'YT MOSIBUTHCS, UCUe3HYTh. [103TOMY KOHGUrypaLus X0Tb ¥ MOXKeT OTJIMUMTh UX JPYT OT /IpyTa,
HO PacCYMTHIBATh Ha HUX B BBINTOJHEHUH KaKHUX-TM00 aJTOPUTMOB OHA HE MOJKET B CHITY UX
HeroCTOSHCTBA.

HPEAOHPQ,[[QHQHHBIE J3JIEMEHTBI, HalIpOTHUB, ITOCTOAHHBI. B rnponecce paGOTLI I10J1Ib30BaTe/Id OHHU
HaxXo[ATCAd BCerjda Ha CBOUX MeCTaX U UCYE3HYThb HE MOT'YT.

To ecTh TeOpETHUECKH TI0/Ib30BaTe/Ib MOXKET UX YAAIUTh, HO [Jisi 0O/IeryeHus 3a/jauy Mbl He laeM
TI0JTb30BaTeJII0 MPAB He TOJIbKO Ha MHTEPAKTUBHOE yajieHHe MpeAorpe/ie/ieHHbIX 31eMEeHTOB, HO U
Ha MHTEePAKTUBHOE yaajeHre 00beKToB BooOIIe.

HO3TOMy KOH('I)I/Il"yan"I/ISI MOXeT pa6OTaTb C HUMHU BIIOJ/IHE YBEDEHHO U OINMMPATbCA HAd HUX TIpHU
OTPBGOTKE PA3/IMUHBIX d/ITOPDUTMOB. Io stoit MpruyrHe Ka)K,I[BII‘/JI n3 ripegorpene/jIeHHbIX 3JIeMEHTOB
HMeeT YHUKA/IbHOe UM [JIs TOro, yTOOBI K HeMY MO>XXHO Ob1/I0 06paTI/IT]3C${ cpeacTBaMu
BCTPOEHHOT'0O A3bIKA.

OcHoBHas KOHUTrypanysa U KoHpUrypanus 6a3sl JaHHBIX



Kpome 3Toro, BHe MH(GOPMAI[MOHHOM 6a3bl MOXKET CyI[eCTBOBaThb XpaHWIuIlle. B HeM HaxoguTcst
KoH(UTypaIus, peiHa3HaueHHas /s TPYIITOBOM pa3paboTKH.

BHe uH(poOpMaIioHHOM 6a3bl MOXKET CYIT[eCTBOBAaTh TaK)Ke HEKOTOPOe KOMUYeCTBO (haiiioB
KOH(Urypalyii, B TOM urce ¢aiiibl HOBOW NMoCTaBKU (puc. 3.74).

Kondurypaijys mocrapiiyka, Haxosiiasicss B iHGOpPMaloOHHOW 0a3e, COeP>KUT TIpebIayliee
COCTOsIHUE TTOCTaBKU. BO3MO)KHa CUTYyalYsl, KOTia KOHGUTYpaLysi HAXOAUTCS Ha TMOAJepKKe
OZJHOBpEMEHHO Y HeCKOIbKUX MOCTaBIIUKOB, KaXK/IbIM U3 KOTOPBIX MOAJeP/KUBaeT TOJILKO CBOIO
YyacTh B BH/IE OT/Ie/IbHOM KOH(uUrypaiyu. B 3Tom ciyuae nHbopmaiimonHasi 6a3a OyzeT XpaHUTh
HEeCKOJIbKO KOH(UTypalyii TTOCTABILMKOB (COCTOsSIHME TIPeAbIYIIel MOCTaBKK /1JIs1 KaXK/I0TO
MOCTaBII[MKa OT/IeJIbHO).

@aiinibl HOBOM MOCTAaBKU MOT'YT CYIlleCTBOBaTh B BU/e ¢aliioB KoOHPUTypaLuii (noaHas nocmaeka) u
datinoB obHOBNeHUI (nocmaska obHo81eHUll).
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Puc. 3.74. CtpykTypa KOH(pUTrypaluu

Xpanunuuje koHgu2ypayuu cofiep>KUT KoH(UTrypaluto, npejHa3HauYeHHYO /sl TPYTIIOBOMH
pa3paboTku. OHa XpaHUTCS He B B/l eJUHON KOH(PUTypaIiy, a B BUZIe OTJe/IbHbIX 00BEKTOB B
pa3pe3e Bepcuii KoHGHUryparuu. TakuM 00pa3oM, Mbl MOXKeM TIOTYUHTh U3 XPaHUIUIIA
KOH(UTryparuio 0001 BepCUU — /IJIs1 3TOT0 OHA «COOMPAETCsI» U3 00BLEKTOB HY)KHOH BEPCHH.

Tenepb npeAcTaBbTe, UTO MEXK/Y BCEMU STUMU BUIaMU KOH(UTYypaLIUii CYILIeCTBYeT BO3MOXXHOCTh
CpaBHeHUs 1 0OHOB/IeHUs1. B 3TOM c/Tyuae OUeHb JIErKO 3aryTaTbCsi, U Ha3BaHue OCHOBHAS
KOHu2ypayus Kak HeJib3sl Jiyullle OTpa)kaeT KOHEUHYIO Lie/ib BCeX W3MeHeHHH.

YTo TaKkoe JOKyMeHT

O6mwexT KoH(pUryparuu JJoKymeHm ripeiHa3HaueH [jisi ONMCcaHust MH(GOPMaLMU O COBepIIeHHbIX
XO035IUCTBEHHBIX OTepalusiX Win 0 COOBITUSIX, MPOM30ILIeAIINX B )KU3HM opraHu3aiuu Boobiie. Kak
1paBu/Io, B pabote 000ii GHPMBI MCTIOMB3YIOTCS TaKle JOKYMEeHTbI, KaK IPUXOHbIe HaK/aJHble,
TIpUKa3bl 0 TIpHeMe Ha paboTy, TIaTe)KHbIe TIOpyJeHusi, cueTa U T. I. CBOMCTBa U CTPYKTYpa 3TUX
JIOKyMEHTOB OTMCBIBAIOTCSI B 00BbeKTax KOHGHUrypaun [JoKyMeHT, Ha OCHOBe KOTOPBIX TuiaTdopma
co3zaeT B 6a3e JaHHBIX TAOMUIIBI [J1s1 XpaHeHUsT MH(OPMAL[K U3 3TUX T0KYMEHTOB.



Jlorvka paboThl JOKYMEHTOB OT/INYAeTCS OT JIOTUKU paboThl APYTUX 00BEKTOB KOH(MUTypaL|H.
IokymeHT 00s1a/jaeT CriocOOHOCTEIO npogedeHus. PakT MpoBeZieHus JOKYMeHTa 03HauaeT, UTo
CoObITHE, KOTOPOE OH OTPaXKaeT, TIOB/US/IO Ha COCTOSIHUE yueTa.

o Tex mop, NoKa IOKyMeHT He TIPOBe/ieH, COCTOsSIHUE yueTa HeM3MeHHO, U ZIOKYMeHT He 6osiee yeM
YepHOBUK, 3aroToBKa. Kak TO/bKO 10KyMeHT OyzeT NpoBe/ieH, M3MeHeHH s, BHOCUMbIe JOKYMeHTOM
B yUeT, BCTYIISIT B CUJTY U COCTOsIHHE ydeTa OyzieT u3MeHeHO.

[ToCcKO/IBKY JOKYMEHT BHOCHUT U3MEHEHUs B COCTOSIHUE yUeTa, OH BCerjja «IpHUBsI3aH» K
KOHKDETHOMY MOMEHTY BpeMeHH. DTO MM03BOJISIET OTPa)kaTh B 0a3e JaHHbIX (haKTHUeCKYHO
I0C/Ie/I0BAaTe/IbHOCTh COOBITHH.

CrnenyroyM BaKHBIM (DaKTOM, BbITEKAIOLIUM U3 IBYX NIPeJbIAYILUX, SB/SETCS TO, UTO CUCTeMa
«1C:I1peanpusiTue» uMeeT MeXaHU3Mbl, TI03BOJISIFOLME OTC/Ie)KUBATh MPaBU/IbHOCTb COCTOSTHUS
yueTa. [IpeAnonoxum, 4To Mbl U3MEHU/IU OZIMH U3 TIPOBE/IEHHbIX PaHee JOKYMEHTOB M CHOBA
TIPOBEJIM ero 3aiHUM YucIoM. B 3Tom ciydae cucrema «1C:TIpearnpusitTie» criocobHa OTC/IeAUTS,
TIOBJIMSIIOT /T BHECEeHHbIe HAMU U3MeHeHHsl Ha TI0C/Ie/IyIOIiue MPoBe/jleHHbIe IOKYMEeHTbI, U, eC/TH
3TO TaK, CUCTeMa CIIoCOOHa TieperpoBecTd HeoOX0oJUMbIe JOKYMEHTHI.

B rnponecce pa6OTBI IMOJIb30BaTe/Ib MOXeT CAMOCTOATE/IbHO CO34aBdTh HOBbIE JOKYMEHTBI —
MPpUXOAHbIE M PACXOAHbIE HAK/IaJiHbIe, CYe€Tad U T. II.

B 06a3e JaHHBIX KaX/[bIi JOKYMEHT Ipe/ICTaB/IsieT COO0M OT/ie/IbHYIO 3aIiCh B OCHOBHOM Tabsuile,
xpansiei nadopmanuo 06 3ToM BUzie JOKyMeHTOB (puc. 4.1).
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Puc. 4.1. CranzapTHble peKBU3UTHI JOKyMeHTa «IIpuxonHas Hak/iasHas» B pexxuMe
«Konduryparop», B pexxume «1C:Ipeanpusitiie» 1 B 6a3e JaHHBIX

®opMbI AOKYMeHTa

st BU3yanmm3aliuu I0KyMeHTa CYI[eCTBYeT HeCKOTbKO OCHOBHBIX (DOPM, KOTOpBIe, KaK MbI yoKe
TOBOPH/TH, UMEIOT HECKO/TbKO BaPUAHTOB Ha3BaHui (Tabi. 4.1).

tabuna 4.1. OcHoBHbIe (HOPMBI JIOKyMeHTa



B KOHTEKCTHOM MEHI0 M B MA/INTPe CBOMCTB B KoHCcTpyKTOpe opM  Ha 3aKi1agke popmsbl

dopma obbekTa dopmMa 0KyMeHTa [JokymeHTa
dopma crnurcka dopma cnucka fokyMeHTa Crmcka
dopma BbIOOpA dopwma BbibOpa JokyMeHTa Bribopa

THIIBI JAaHHBIX, THII000pa3yoe 005eKThl KOH(QUTypauu

[Tpexkzie ueM Mbl IIPUCTYTIMM K TTPAKTHUYECKOMY CO3/IaHHUIO JOKYMEHTOB, He0OXOAUMO C/iesiaTh
OTCTYIJIEHHE O TOM, KaK1e TUIIbI IaHHbIX MOTYT MCIT0/1b30BaThCs B cucTeMe «1C:IIpeanpusitues.

Ha mipeabiyiiieM 3aHSTHH, KOT/Ia MbI CO3/jaBa/T PEKBU3UTHI CIIPABOYHUKOB MJTH TaO/IMUHBIX YacTeH,
MBI BCET/ia YKa3bIBa/IM THIT 3HAUEHHSs], KOTOPOe MOXKeT PUHUMATh 3TOT PeKBU3UT. JTO ObLIH
npumumueHble TUNbI faHHbIX: Yucno, Ctpoka, [lara u byneso. [IpuMUTHBHBIE TUIIBI JAHHBIX
M3Ha4yaIbHO Orpe/iesieHbl B CUCTeMe, U MX Habop OrpaHUueH.

Hapsizy ¢ TakuMu M3HauanbHO OMpe/ieNIeHHbIMU B JIF000M KOHGUTypaLuu TUIIaMH MOT'YT
CyLLIeCTBOBATh TUIIbI JAHHBIX, ONpeZie/isieMble TOJIbKO KOHKPeTHOW KoH(purypanueid. To ecTb Takve
THUIIbI, KOTOpPbIe He MPUCYTCTBYIOT B KOH(QUTrypaLy TIOCTOSIHHO, a MOSIBJISIFOTCS B pe3y/ibTare TOro,
4TO 0OaBIeHBl HEKOTOPbIe 00BEKThI KOH(UTYpaLIUH.

Hanpumep, rocsie Toro kak Mol co3zaanu 06bekT kKoHburypaiuu CripaBouHuK CKiIazibl, Cpa3y >ke
TMOSIBUJIOCh HECKOJIBKO HOBBIX THITOB JIAHHBIX, CBA3aHHBIX C STUM CIPaBOYHUKOM. Cpeay HUX,
Harpumep, CripaBouHUKCchiika.Ckiazibl. V1 eciv Terepb Mbl YKa)keM KaKOMY-/TH00 PeKBU3UTY 3TOT
THI JJaHHBIX, TO CMO)KEM XPaHWUTb B HEM CChIJIKY Ha KOHKPeTHBIN 00BeKT cripaBouHMKa CKIajpl.

OOBeKThl KOHGUTYpaLUU, KOTOPble MOTYT 00pa30BbIBaTh HOBBIE TUITbI JAHHBIX, Ha3bIBAKOTCSI
munoobpasyowumu.

Harnpumep, nocsie co3ganusi HOBOro CripaBOYHUKa HoMeHKatypa CTaHOBATCS JOCTYITHBI
cnepyromue Tvnbl JadHbix:  CripaBouHUKMeHemxep. HomeHKiaTypa,

e CnpasouHukCcbuika.HomeHknarypa,
e CrnpaBouyHMKOOBeKT.HomMeHK/IaTypa,
e CnpaBouHMKBbIOOpKa. HoMeHk/aTypa.

CJ'IEAYET elje pa3 OTMETUTh, UTO 3TU TUIIbI AdHHBIX HE MOAAEP>KUBAKOTCA HJIaTQ)OpMOI\/JI HM3HA4Ya/IbHO
M Cyl1eCTBYROT TOJ/ILKO B KOHKPDETHOM IIPpHUKJ/IaIHOM DEIlIeHHH.

910 HeboJbIII0e OTCTYTIIEHHE ObII0 He0OX0AUMO TIOTOMY, UTO yyKe TP CO3/IaHUH T1ePBOTO
JIOKYMeHTa Mbl CTOJIKHEMCSI C UCTIO/TIb30BaHUeM THIOB AaHHbIX CripaBoyHUKCchiKa. CKIazibl v
CripaBouHMKCchltka. HoMeHK/1aTypa, KOTOpbIe TIOSIBUIMCh B Halllel KOH(PUTypaliy B pe3ysbTare
co3zganusi 00bekToB KoHpuryparwu CripaBounuk Ckiazpl 1 HomeHkaTypa.

JokymeHT «IIpuxoaHas Hak/1agHaA»

I[Toce TOro Kak MbI MO3HAKOMHJIUCH C 00beKTOM KOH(UTypauyu [JoKyMeHT, CO3AaiM HeCKOJTbKO
TaKMX 00BEKTOB, UTOOBI UMETb BO3MOKHOCTH (PMKCHPOBATh COOBITHS, TIPOUCXO/SIIME B HAILIEM
OO0 «Ha Bce pyku macrep».



OfHUMM 13 caMbIX ITOMY/ISIPHBIX YC/IYT HALLlero MpejnpUsaTUs SBJISeTCS PeMOHT TelleBU30POB U
yCTaHOBKa CTHPA/bHBIX MaliH. V1 B TOM, U B [pyroM Ciydae TpeOyrOTCsl HEKOTOPbIe MaTepHaJibl,
KOTOPbIe paCXOZYIOTCS B IIPoLiecce OKa3aHUs 3TUX YCIyr. [TosToMy AByMS BaXKHEUILIUMU
COOBITHSIMH B XO3sIMICTBEHHOM >KU3HU Hallleld OpraHu3aliuu OynyT sIB/ISTHCS TIOCTYTIEHH e
MaTepuasioB U OKa3aHWe YCIIT.

st oTpaykeHHsI 3TUX COOBITHH B 6a3e JaHHBIX MbI CO3JaIMM JBa 0KyMeHTa: [IpuxogHast
HaksaHas 1 Oka3aHue yC/IyTHU.

HokymenTt IIpuxoznHast Hak/iafHast OyzeT pUKCHpoBaTh (akT MOCTYIUIEHHS B HAIITY OpraHU3aliHio
HeoOXOAMMBIX MaTepuasoB, a IoKyMeHT OKa3aHue ycayru — (GPUKCUPOBaTh OKa3aHUe YC/IyT U
pacxoj, MaTepuasioB, KOTOpbIe UCII0/b3YIOTCS TIPY OKa3aHUU 3TUX YCIYT.

MexaHu3M OCHOBHBIX (opM

Ha mipezbiyiiieM 3aHSITHU MbI CO3aH (hopMy JoKyMeHTa ITpuxoiHas Hak/IaZHas ¥ Ha3HAYM/IA 3Ty
¢bopmMy ocHOBHOM. UTO 3TO 3HAUUT?

Y Bcex MpPUKIaZHbIX 00beKTOB KOH(UTYpaLIMHU CYIIIeCTBYET HEKOTOPOE KOTMYECTBO OCHOBHBIX
dopm. OHM cyKaT [71st 0TOOpa’keHHsl JAHHBIX 00BeKTa B TOM WJIM UTHOM BU/IE.

Ecsiu pa3paboTurk He Ha3HAYUT B KaueCTBe OCHOBHBIX JOpM 00beKTa CBOM COOCTBEeHHbIE, CUCTEMA
OyzeT reHepupOBaTh He0OX0UMbIe (POPMBI 00BEKTa CAMOCTOSITE/ILHO, B Té MOMEHTHI, KOT/ja K HUM
TIPOUCXOAUT OOpaliieHue.

Hanuune Takoro MexaHu3ma Io3BOJISIET pa3pa60TqHKy He TpATUTb BpeMsA Ha CO34dHHUE (1)OpM AJIA
TEeCTUPOBaHHUA CBOei pa3pa60TKH, d BOCIIOJ/Ib30BATHECA T€M, UTO rmachopMa C034acCT 110 YMOJ/TUdHHIO.

Co3panHue 3TUX (OpM MPOUCXOJUT AWMHAMUYECKH, B TIpoLiecce paboThl cucTeMbl. Dopma co3zaeTcs
B TOT MOMEHT, KOT/la K Hell IPOUCXoAuT obpaiiieHue. IIpyuueM He BaXKHO, IHTEPAKTUBHOE 3TO
oOpaiiieHre WK MporpaMMHOe.

Tak, ¢popma crivicka fiy1st cripaBouHuKa KieHThI OyzieT co3ziaHa Kak TPy MHTePaKTHBHOM BhIOOpe B
meHto Bce pyHkuun  CripaBounuku — K/MeHTBI, Tak ¥ TIPU TPOTPaMMHOM BbI30Be I7100a/IbHOT0
Metoza [Tonyunte®@opmy() (mucTUHT 5.1).

sucTuHr IIporpaMMHeIii Be130B Metoga «Ilomyunts®@opmy()»
®opmaCnucka = [Tonyunte®@opmy("CrpaBounuk.Knventel. @opmaCrivicka™);

Tax>ke npuMeuare/IbHbIM (DAKTOM SIB/ISIETCSL TO, UTO COCTaB OCHOBHBIX (POPM, OMpezie/IeHHbIX /1151
00BeKTa KOHPUTYPaL[UH, MOXKET He COBIA/IaTh C repeuHeM Tex (hopM, KOTopbie BOOOILe MOXKHO
CO37aTh JJ1s1 JaHHOTO 00BEeKTa, UCIOMb3ysl KOHCTPYKTOP ()OPMBI.

Haripumep, fy11 60/IbIIMHCTBA PETMICTPOB B KOH(HUTypaTope MOXKHO 33/1aTb OCHOBHYIO (hopMy
cnvcka. OJHaKo eC/i OTKPBITb KOHCTPYKTOP (hOpM [i/1s1 perucTpa, Bbl YBUAUTE, UTO KPOMe (hOpMbI
CIYCKa IpejiaraeTcsi co3zarh U (popmy Habopa 3anvcell perucrpa, KOTopast OTCYTCTBYeT B IIepeyHe
OCHOBHBIX (DOpPM.

[eno B TOM, UTO COCTaB OCHOBHBIX ()OPM OIpeZiesisieTCst UCXOAS U3 TOro, Kakoe TpeZiCTaBeHre
JAHHBIX MOYKeT ITOHaZ00MTHCS B TIPOL{eCCe MHTePAaKTUBHOU PaboThI 1osb3oBaresis. [ 3Tux
TIpe/iCTaB/IeHHi pa3paboTUMK MOXKeT CO3/1aTh CBOM (DOPMBI 1 YKa3aTh MX B KaueCTBe OCHOBHBIX, a
MO)KeT MCI0J1b30BaTh Te (hOpMbI, KOTOpPbIe CUCTeMa CO37aCT aBTOMaTUYeCKH.



KoHcTpyKTOp (hOpM, HaNPOTHB, UCXOJUT U3 MOTpebHOCTel pa3paboTurka. Ecim pa3paboTumk
TIOCUMTAET HY>KHBIM UCTIO/Tb30BaTh /i1 KAKOT0-THO0 perucTpa BMeCTO 0ObIYHOM (HhOPMBI CITUCKA
¢dopmy Habopa 3amuceli, OH CMOXKET 3TO CZe/aTh, BOCIO/Ib30BaBIINCh KOHCTPYKTOPOM M OTIPe/ie/TiB
ee B KaueCTBe OCHOBHOM (hopmbl peructpa. Ho it morvku paboThbl CUCTEMBI 3TO He OyzIeT UMeTh
TIPUHIUTNAIBHOTO 3HAYEHUSI.

O6padoTunKu COOBITHI

[Tpu pabore c cobbrTusME Ha ratgopme «1C:IIpeanpusTre» creayeT pa3Muarh JBa TUMA
COoOBITHI: COOBITHS, CBSI3aHHBIE C (POPMOI U ee 37IeMeHTaMU, ¥ BCe OCTaJIbHBIE.

Pa3HuIja 3aK/TI0UaeTcsi B TOM, YTO 00pabOTurKY COOBITHM, CBSI3aHHBIX C ()OPMOI U ee 3IeMeHTaMy,
— Ha3Hauaemble, a 00pabOTUMKHU BCEX OCTA/IbHBIX COOBITHM — (DUKCHPOBaHHbIE.

dUKcUpoBaHHBINA 00pabOTUHK COOBITHS JO/DKEH UMETh UMs, COBITAZIAlOIIIe C UMEHeM COOBLITHS.
TonbKO B 3TOM C/ydae OH Oy/IeT BbI3bIBAaThCS MPU BO3HUKHOBEHUU COOTBETCTBYIOILIETO COOBITHUSI.

Ha3zHauaeMblii 060pabOTUMK MOXKET UMETh IMPOM3BOJIbHOE WM. EC/ii UMs TIpo1ie[yphl COBIAZIaeT C
“MeHeM COOBITHS POPMBI U/TH ee 37IeMeHTa, TOT0 COBCEM HeJJ0CTAaTOUHO [ijis BbI30Ba MPOLIeYPbI
006paboTKH COOBITHS C TAKUM HMeHeM. TpebyeTcst sBHOe Ha3HaueHUe TIPOLieypbl 00paboTUMKOM
3TOTr0 COOBITHS B TTA/IUTPE CBOWCTB, B COOTBETCTBYIOILEM COOBITHH.

Takum ob6pa3om, nrobast Iporieypa, pacrookeHHasi B Mofy/ie OopMbI, MOKeT ObITh Ha3HaueHa
06paboTurkoM JIr060ro coObITHS (MK Cpa3y HeCKOMBbKUX COOBITHIA) (hOPMBI UK ee 3/IeMEeHTa,
pacroiokeHHoro B (hopme. VIMst Mporieyphbl B 3TOM C/lyyae He UMeeT 3HaueHHst. Ba)KHO JIUIIIb TO,
YTO OHa Ha3HaueHa 0OpabaThIBaTh KaKoe-Tub0 COObITHE.

Ha3HnaueHue 06paboTurika MOKET BBITIOJIHATLCSI MHTEPAKTHUBHO, TP paboTe ¢ popmoii B
KoH(UTypaTope, WK MPOrPaMMHO, UCII0JTb3ysl MeTObl ()OPMBI U e 37IeMEeHTOB —
YcranoBuTthleticTBue().

Mopaynu

Ha mipezbiyiiieM 3aHSITUM MbI PACCMaTPUBAJIH KOZ, 00pabOTUMKOB COOBITHIA. MBI y3Ha/IH, UTO 3TH
NpoLieZlyphl PacIioyiaratoTcsi B Mozly/ie (popMbl — HEKOM XPaHWUJIHILEe TeKCTa MPOrpamMmbl Ha
BCTPOEHHOM $I3bIKe.

Ternepb pacckaxeM 0 MOZY/ISIX TTOAPOOHee ¥ BHUMATe/IbHee MO3HAKOMUMCS C YCTPOMCTBOM MOAYJIS
(hopMBI.

Buabl mogyneit

B koHdurypaiuyu cyiiecTByroT pa3/iduHble BU/bl MoAyneid. OHU MOTYT PUHA/|jIe)KaThb HEKOTOPbIM

oObekTaM KoHUryparuu (Harpumep, hopMaM), a MOT'YT CYIL[eCTBOBATh CaMH TI0 cebe
(mpuHaz/iexxath Bceli KOH(UTypaluu B LIeJIOM).

TekcT porpaMMel, COJIeP KaIlMics B MOAY/ISX, OyeT UCI0/Ib30BaThCs TIaTGopMol B 3apaHee
M3BeCTHbIe MOMeHTBI PaboThl crcteMsbl «1C:IIpeanpusitie» — cobbimusi, 0 KOTOPBIX MBI
paccKasbIBa/iv paHee.

B «1C:Ilpegnpusitun» CyIeCTBYIOT CJIe4yIOLIe BUbI MOAY/IEM.



Modynb ynpaensiemozo npuiodiceHusi. Moy/b yTipaB/isieMOro MPUIOKeHUsI BBITTO/IHSETCS TIPU
cTapte ¥ OKOHYaHUM paboThl cructembl «1C:TIpeanpusiTie» B pe’KMMax TOHKOTO K/IMeHTa U BeO-
KJIMeHTa.

B Hem B03MOKHO 00bsIB/IeHHe TIepeMeHHbBIX, a TakKe 00bsIB/IeHHe U OTMCaHue MPoLeAyp U
(bYHKIMM, KOTOpbIe OyAyT JOCTYIHBI B TF060M Mozy/ie KoHMUryparuu (KpoMe MO/y/si BHEIIIHeTro
coepuHeHus ). IX IOCTYITHOCTh Takyke obecrieurBaeTcs AJisi Heryio0aibHbIX 001X MOJY/IeH C
yCTaHOB/IEHHbIM CBOMCTBOM KitneHT (yripaB/sieMoe TIpuioykeHue). B KoHTeKCcTe MoAy/ist
YIIPaB/IIEMOTO TIPUJIOXKEHHSI JOCTYITHBI SKCIIOPTUPYEMbIe TIPOLieIypPbl M (PYHKIMU OOIIUX MOY/IeH.

YTOOBI OTKPBITH MOAY/Ib YIIPAB/SIEMOTO MPUIOKEHHS, HY’KHO BBIIe/TUTh KOPEHb iepeBa 00BEKTOB
koHowurypauuu (crpoky [Tocobue/lnssHaunHaromumx) v BbI3BaTh M3 KOHTEKCTHOTO MEHIO KOMaH[y
OTKpBITH MOAY/Ib YTIPaB/sieMOro NpuiokeHust (puc. 5.1).

Obwjue modyau. B obImx MOAY/AsIX XpaHITCS MPOLeyPbl U (PYHKLIMH, KOTOPbIe BBI3bIBAIOTCS U3
Opyrux Mofysent cucteMbl. CaMm 110 cebe o611l MOAY/b He UCTIONHSIeTCs. CronHsoTCs
OT/ie/IbHBIe ero TpoLeAypbl/ GYHKLIMA B MOMEHT MX BbI30Ba U3 IPYTUX MOJY/Iei.

YToObI OTKPBITH OOIUI MOJY/Ib, HY’)KHO pacKpbITh BeTBb OOIIIME B iepeBe 00HEKTOB
KOH(UTypalyy, 3aTeM packpbITh BeTBb OOIIIMie MOAY/IH U ABAXK/BI IIIEJTKHYTh MBIIIBIO Ha HY)KHOM
Mozyrne (puc. 5.2).

Mooynu ob6sekmos. Moziyny 06beKTOB — 3TO, HallpuMep, MOZY/Ib 37ieMeHTa CIIPAaBOYHUKA U
MOZY/b IOKyMeHTa.

OTH MOJY/TH BBI3bIBAOTCSI TOT/jA, KOT/]a IPOrPaMMHO CO3/IeTCs1 3TOT 00BEKT CPeICTBaMH
BCTPOEHHOTO s13bIKa, Harpumep, MetoaMu Co3aarbIieMeHT() MeHe)KepOB CIIPAaBOUYHHUKOB WU/N
Co3parb/JokymeHT() MeHeKePOB JOKYMEHTOB, JIM0O KOT/ia T0/Ih30BaTe/b CO3/aeT HOBBIN 3/IeMeHT
CTMPaBOYHKKA WU JOKYyMEHT UHTepaKTHBHO.

[Tpu 3ancu U3MeHeHHBIX IaHHBIX 00BbeKTa B 0a3y [JaHHBIX BbI3bIBAIOTCS pa3/IMuHble 00pabOTUNKH
COOBITHH, KOTOPBIE PACTIO/IArarTCst B MOAy/ie 00beKTa.

YTobbI OTKPBITE MOAY/Ib 00BEKTA, HY’)KHO B OKHe pelaKTUPOBaHUs 00beKTa KOHPUrypaljuu rnepeinTu
Ha 3aKknajKy [Tpouee u Ha)kaTh KHONKY Mogynb 06bekTa (puc. 5.3). Vinu, BbIe/IUB HY>KHBIH 00BEKT
B ZiepeBe 00BHEKTOB KOH(UTypaIvy, BbI3BaTh U3 KOHTEKCTHOTO MeHI0 KoMaHy OTKPBITh MOJY/Tb
oObekTa.

Modyau ¢popm. Kaxxziast popma, ompesiesieHHasi B KOHGUTyparjyiv, UMeeT CBOH COOCTBEHHBIH
MOZY/Tb. OTOT MOAY/b UCTIOJTHSETCS TPU CO3AaHUM 00beKTa YrpassisiemassPopMa BCTPOEHHOTO
s13bIKa. DTOT 00BEKT co3aeTcsi cucteMol B pexxuMe 1C:TIpearnpusiTie B TOT MOMEHT, KOTJJa MbI
nporpaMMHO (MeTogamu [Tonyunte®opmy() nnn OTKpeiTbPopMy()) UM UHTEPAKTUBHO
OTKpbIBaeM (POPMY HEKOTOPOTO 3/IeMeHTa.

YT0oOBI OTKPBITH MOAY/b (HOPMBI, HY’)KHO OTKPBITh TIOAUMHEHHBIN 00beKT PopMa HY)KHOTO 00BeKTa
KOH(Urypanuu 1 B OkKHe pefjakTopa (opm repeiTH Ha 3ak/azKy Moaysb (puc. 5.4).
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CrporaTabmriHoiUacT = SneMeHTH. [lepeueHeHoMeHRIATY pH . TeRywMe JaHHHE ;
PaboraClloryMeHTamu . PaccunraTeCyrery (CTporaTabmmibHoiYacTy) ;

L Koneullpouenyps

&HaKnuenre
B Opouenypa NepeuensHomeHrnaTypulleHallpul{sHMeHeHuy | 3IEMEHT)

CrporaTabmmHoiUacT = GneMeHTH. [lepeueHeHoMeHRIATY pH . TeRywMe JaHHEE ;
PaBoraCJoryMeHTamu. PaccunrareCyrmy (| CTporaTabmmuonYacTy) ;

L Koneullpouenyps

= Popma (=] Moayns )

Puc. 5.4. OTKpbiTHE MOAY/s1 (HOPMBI

Moodynb ceaHca. Mopynem ceaHca Ha3blBaeTCs MOZY/Ib, KOTOPbIM aBTOMaTH4eCKH BBITO/IHSETCS [1PU
crapTe cucteMsl «1C:[IpeanpusiTie» B MOMEHT 3arpy3ku KOH(Urypauyu. Mogynb ceaHca
Tipe/iHa3HaYeH [/ MHUL[AA/T3aly [TapaMeTpPoOB CeaHca U 0TpPabOTKU AeHCTBUH, CBSI3aHHBIX C
ceaHcoM paboTel. Mozy/b ceaHca He COZIePXKUT SKCTIOPTUPYEMBIX TIPOLieAyP U GYHKLUNA U MOXKET
WCIT0/Tb30BaTh TIPOLIeAYPHI U3 OOLIMX MOAY/el KOH(PUTypaLUH.

YtoObI OTKPBITH MOAIY/Ib CeaHca, Hy)KHO BBIJIe/IUTh KOPeHb /lepeBa 00beKTOB KOH(MUTypal[uu
(ctpoky ITocobue/lnstHaurHaroOmMX) ¥ BbI3BaTh U3 KOHTEKCTHOTO MeHIO KOMaHAY OTKDBITb MOAY/Th
ceaHca (puc. 5.5).

MoOynb gHewHe20 coeduHeHUs TIpefHa3HaueH AJIs pa3MellieHNsi B HeM TeKCTOB (QYHKLWHN 1
TIPOLIeAYP, KOTOPbIe MOT'YT BbI3BIBAaTHCS B CECCUM BHEIITHETO COeAUHEeHUSI.

YtoObI OTKPBITH MOAY/Ib CeaHca, Hy)KHO BBIJIe/IUTh KOPeHb /lepeBa 00beKTOB KOH(MUTypal[uu
(ctpoky ITocobue/lnssHaurHaromyx) ¥ BbI3BaTh U3 KOHTEKCTHOTO MeHIO KOMaHAy OTKPBITb MOZY/Th
BHeIlIHero coefiuHeHus (CM. puc. 5.5).

Modynb meHedxcepa. st KaxX[0ro TIPUK/IaJIHOTO 00beKTa CylL|eCTBYeT MeHe/Kep,
TIpe/iHa3HAUeHHbIM /11 YIIPaB/IeHHsI 9TUM 00bEKTOM Kak 00beKToM KOH(uUryparyu. C MoMoIIbio
MeHe/Kepa MOXXHO C03/jaBaTh 00beKThI, paboTarh C (hopMamMu U MakeTaMu. Moy/ib MeHepKepa
M03BOJIsSIeT PACIIMPUTD (DYHKIIMOHATBHOCTb MEHEe/PKePOB, TIPe/JOCTaB/IsIeMbIX CHCTEMOM, 3a CUeT
HamnucaHus npoLefyp U PyHKLMM Ha BCTPOEHHOM SI3bIKe.

Puc. 5.15. Omcanue 06beKTOB B CHHTAKC-TTOMOIIHHKE

Takum obpas3om, B Mofiysie pOpMbI, I7ie OCHOBHOW PEKBU3UT CO/IEPXKUT JaHHbIe J0KyMeHTa (pucC.
5.16), MO)XHO 0OPaTUTLCS K CBOWCTBY PACIIMPEHUs YIIPaB/sieMOol (hOPMBI /Jisl JOKYMeHTa
ABToBpewms (nuctuHr 5.7).

3aueM Hy)KeH perucTp HaKoInjieHUus

WTak, Mbl C BaMM TMOJOIIN K OFHOMY U3 IJIaBHBIX MOMEHTOB pa3paboTKu 0601 KOH(UrypaLuu —
CO3[laHHMIO0 MeXaHH3Ma yueTa HaKOIJIeHUs [JaHHbIX.

Kasanocs 6bl, Bce He0OX0MIMOE Mbl C BaMM y)Ke CO3[a/Ii: Y HaC eCTh UTO PacXofoBaTh U
NIPUXOZ0BATh (CIIPABOUHUKM), U Y HAaC eCTb UeM PaCcXOf0BaTh U NPUXO/0BaTh (JJOKYMEHTBI).
OcTanoce TOIBKO MOCTPOUTEL HEeCKO/IBKO 0TUeToB, U aBToMarusatusg OOO «Ha Bce pyku mactep»
OyzeT 3akoHYeHa.

O,ELHaKO 9TO He TaK.



Bo-nepebix, IyTeM aHaM3a JOKyMeHTOB MO>KHO, KOHEUHO, TIO/TyYUTh TpeOyeMble HaM BbIXOJHbIE
nmannble. Ho nipexcraseTe, uto 3aBTpa OO0 «Ha BCe pyKu MacTep» pelinT HEMHOI'O U3MEHUTh CBOU
OW3HeCTpOoLeCChl, ¥ HaM MOTpe0yeTcsi BBeCTH B KOHPUTYPALUIO ellle OfWH JOKYMeHT (HU/n
HECKOJIbKO [JOKYyMEHTOB).

Haripumep, ceituac Mbl mosiaraem, uto ToBaphl rocrynatoT B OOO «Ha Bce pyku MacTep» U 3aTeM
pacxoayroTcsi. PyKoBOACTBO 3aX0Te/I0 YCUIUTh MaTeprabHbld KOHTPOJ/Ib U PELLr/IO IPUX0Z0BaTh
TOBApbl HA OCHOBHOM CKJ1aJ| OpraHy3aliuy 1 3aTeM BblJjaBaTh UX MaTepUalbHO OTBETCTBEHHBIM
yvriaM. B aToM cityuae Ham npuzieTcst 1006aBUTh B KOHPUTYPALIUIO eIle OAWH JOKYMEHT, KOTOPbIH
OyzeT GpUKCUpOBaTh MepeMellieHrHe MaTePUaIoB MeX/y OCHOBHBIM CK/Ia[JOM U MaTepHaIbHO
OTBETCTBEHHBIMU JIUI[aMU. /I oueBHIHO, HaM MPU/IETCs repepaboTaTh BCe OTUEThI, KOTOphIe ObUIH
HaMH CO3/IaHbl K 9TOMY MOMEHTY, C TeéM, UYTOObI OHM YUUTBIBAIA U3MEHEHHs, BHOCUMbIE€ HOBbIM
JIOKyMEeHTOM. A Tpe/icTaBbTe, eC/Ti B Hallleli KoH(Urypaljuu He JBa, a Ba/illaTh JOKYMEHTORB?!

Bo-8mopblIx, 0TUYeThI, aHA/TU3UPYIOLLKe JOKYMeHThI, OyayT paboTarh JOBOIBHO Me/jIeHHO, UTO
OyzieT BbI3bIBaTh pa3pakeHHe MoJib30Baresiell ¥ HelOBOJbCTBO PYKOBOAWTEIEH.

[TosTomy B cucteme «1C:IIpeanpusTrie» ecTh HECKOJILKO 00bEKTOB KOH(UTYpaLIMH, KOTOpPhIE
TI03BOJISIFOT CO3/JaBaTh B 0a3e JaHHBIX CTPYKTYPHI, MpeJHa3HaueHHkbIe /1/Is1 HaKOTIeHHs1 MH(opMaLuu
B y00HOM ZIJ1s1 TIOC/IeIyIOIIero aHanr3a Buze. Vcriomp3oBaHre TaKUX XPaHUIULL JAHHBIX
M03BOJISIeT HaM, C OJHOW CTOPOHBI, HAKAI/IMBAaTh B HUX JlJaHHbIe, [IOCTaB/IsieMble Pa3TUUHbIMU
JOKyMeHTaMH (WU ApyruMu o0bekTaMu 6a3bl JaHHBIX), a C APYroi CTOPOHBI, JIETKO CO3/]aBaTh
HY)KHbIe HaM OTYeThl WM UCII0/Ib30BaTh 3T JIaHHBIE B aJITOPUTMax paboThl KOHPUTypaLyu (pHcC.
6.1).

AOKyMeHT Otuer
Perucrp
1 [ W
« rme
O6paboTka Apy
nonb3oBAarenm»
MCTOYHUKMU OAHHbIX «MOJMb30BATENU» AUHHbIX

Puc. 6.1. Anroput™m paboThl KOH(UTypaLu

B koH(wurypaium cyijecTByeT HeCKOIbKO 00BheKTOB, Ha3bIBAEMbBIX pe2ucmpamu, st OTIUCAHUST
noZo0HbIX XpaHuui. Ceiiuac Mbl paCCMOTPUM OZIMH U3 HUX.

Yro Takoe PEruCTp HAKOIIJIEHUSA

OO6mBekT KoHpUrypaluu Pecucmp HakonaeHus TipejHa3HauYeH JJisi OMTUCAHUS CTPYKTYPhI
HaKOTUTeHUs JaHHBIX. Ha 0CcHOBe 00beKTa KOHpUrypanuu PerucTp HakoruieHus riatdopma co3aer
B 0a3e aHHbIX TaO/MIIBI, B KOTOPBIX OY/yT HaKarIMBaThCs JAHHBIE, TOCTAB/ISEMbIE PA3/TUUHBIMU
oObekTaMu 6a3bl JaHHBIX.



OTH JaHHbIe OyAyT XPaHUTHCS B Tab/MLax B BUZe OTJE/IbHBIX 3alicel, Kax/jasi U3 KOTOPbIX UMeeT
O[IMHAKOBYIO 3a/laHHYI0 B KOH(UTypaTope CTPYKTYpyY (puc. 6.2).

Ha ocHoBaHUM TaO/UIBI IBMKEHUH PETUCTPA HAKOTIEHUS CHUCTEMAa PACCUMThIBAeT Tab/UITy UTOTOB
peructpa, Kotopasi XpaHUT B 6a3e JJaHHBIX UTOT'Y Ha MOMEHT BpeMeHHU T0C/Ie/IHeTO [IBUKEeHUS

(aKTyasibHbIE UTOTH).

1C:Npeanpustve

Kondpurypatop

Ne 1
Homep: 000000001 = 2] Peructpe: Hakonnerus
3"
Dara: [12.06.2013 12:00:00 ] fg——
L. Tosap
Crnan: | Ocoswoi -le 1 s
J Pecyposi
Acfsenny Bz J Kommecreo
J Cuaa
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1 Yaikmk 10,000 30 000,004 =] Popraei
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2 Bewmwnarop 5,000 25000004} B Maxerss
‘\‘ kY
Mpuxoanas naxnaanas He 2 \
Howmep: 000000002 N
s Basa AanHom, Perucrp Haxonenin "Ocrarkul osapos”
Dara: (15062013 12:00:00 o SN
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[Llo6aguTe Ewe ~ \

\
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Fi

W3 ] 4 Fel3 2 Yaiirwic Ocrasron 2 40000

Homep: 000000003 /

Hara:  |17.06.2013 12:00:00 B8
Crnap: |OcHoBHO#
| PoBasure Eue ~ |4

N Tosap Konuectso Cymma i

1 Meinecoc 5,000
2 HaitHuk 20,000 40 000,00

Puc. 6.2. Peructp HakorieHus: «OCTaTKu TOBapOB» B KOH(UTypaTope U B 6a3e aHHBIX

OTMunTe/TbHON 0COOEHHOCTBIO PErMCTPa HAKOTUIEHHST SIB/ISIETCS TO, UTO OH He TIpeiHa3HaueH Jijist
HMHTepPaKTUBHOIO pelaKTUPOBAHMUS M0/Tb30BaTe/IeM.

Pa3paboTurK MOXKeT Ipy He0OXOAUMOCTH TIPeI0CTABUTD TI0/Tb30BaTe/TF0 BO3MOYKHOCTh
pe/lakTHPOBaTh PeruCTp HakorieHus. Ho npefHa3HaueHe pervcTpa HaKOT/IeHUs 3aK/IF04aeTcs B

TOM, UTOOBI ero MoAu(dUKaI[sT POMU3BOIUIACh HA OCHOBE aJITOPUTMOB PabOThI IPYTUX 00BEKTOB
0a3bl JaHHBIX, a He B pe3y/IbTaTe HermoCpeCTBeHHBIX 1eHCTBUNA TI0/Tb30BaTe/Isl.

OCHOBHBIM Ha3HAUEHUEM PErvucCTpa HAKOIIJIEHUA ABJIAETCA HAKOIIJIEHH e YHC/IOBOM I/IH(i)OpMaL[I/II/I B
pa3pe3e HeCKOJIbKUX U3M€p€HUlj, KOTOPbIE OITMCBhIBAOTCA pa3pa60Tq1/1K0M B COOTBETCTBYHOLLIEM
00BekTe KOH(I)I/II“ypaL[I/II/I PEFI/ICTp HaKOIIJIEHUA U ABJ/IAKOTCA IMOAUMHEHHBIMUA obnekramMu

KOH(UrypaLuu.

Bup! urcioBoi MH(GOPMAaI[|K, HaKalJTABAeMOW PerucTpoM HaKOTIIEHHs], Ha3bIBAalOTCSI pecypcamu,
TaK)Ke SIBJISIFOTCS TIOJUMHEHHBIMU 00beKTaMH M OTMCHIBAIOTCSI B KOH(UTypaTope.

Hanpumep, peructp HakKOTIeHHUsI MOYKET HaKarTuBaTh MH(OPMAI[HIO O KOJIMUeCTBe U CyMMe
TOBapOB Ha CKJajiax. B 3Tom ciyuae oH OyzeT umeTh u3mepenust Toap u CK/afi U peCcypchbl

KomuectBo v Cymma

(cMm. puc. 6.2).

M3MeHeHMe COCTOSIHUS perucTpa HaKOIJIEHHs ITPOUCXOANT, KdK ITIpABUJIO, TIPU IIPOBEAEHUN
AOKYMEHTA U 3dKJ/IFOUAETCA B TOM, UTO B PErHCTP ,E[O6HBJIH€TCH HEKOTOPOe KO/IMUeCTBO 3aImcei.



Kakzas 3anuch coiep>KUT 3HaueHusl M3MepeHUi, 3HaueHus IpUpallleHnid pecypCoB, CChIIKY Ha
JIOKYMEHT, KOTOPbIY BbI3Bajl 3T U3MeHeHUs! (PerncTparop), U «HarpaBjieHre» MpypaleHus

(mpuxop nmu pacxof). Takoli Habop 3amuceli Ha3bIBAETCS 0BUNMCEHUSIMU PETHCTPA HAKOTI/IEHHSI.
KaxkoMy qBHKEHUIO perrcTpa HaKOTIJIeHUsl BCerjja I0/KeH COOTBeTCTBOBATh pe2ucmpamop —
00bekT MHPOPMaITMOHHOM 6a3bl (KakK MPABUJIO, IOKYMEHT), KOTOPBIA ITPOU3BEJT 3TU JABVKEHHUS.

Kpome 3Toro, perucTp HakoTieHUs] MOXKET XpaHUTh AOTIOJTHUTEbHYI0 WH(OPMALIHIO,
OIMMCHIBAIOIIYIO KaXkzoe ABmxeHre. Habop Takoit JoroHuTeIbHOM HHGOPMALMK 3a/1aeTCst
Pa3paboTUMKOM MPH ITOMOIIM peKeu3umos o0beKTa KOHUTypariuy PerucTp HakorieHus!.

Croco0bI padoThI C KO/UTEKIUeH

B miporiecce hopMupoBaHus ABWKEHUM JOKYMEHTOB, KOT/a B LIUK/e 00X0quix TablMyHbIe YacTh
nokymenToB [TpuxonHasiHaknagHas u Oka3aHue YCIyTu, Mbl CTOJIKHY/IUCH C OIHUM U3 00BEKTOB
BCTPOEHHOTO s13bIKa, KOTOPbIH SIB/ISIeTCS KOJIJIEKLUeH.

MHor#e 00beKTbI BCTPOEHHOTO SI3bIKa SBJISIOTCS KOJUIEKIUAMH. KosuieKius rnpecTap/isieT coboi
COBOKYITHOCTb 00beKTOB. CyII[eCTBYIOT OOIIMe TTPUHIUIBI pab0ThI C TF000H KOJIIeKIeH.

Bo-1epBbIX, AOCTYI K KaXKJO0MY 00bEKTY KOJUIeKLIMK BO3MOJKEH IyTeM repebopa 371ieMeHTOB
KOJUIeKLIUU B LYKJIe. [1j1 3TOro UCIo/b3yeTcss KOHCTPYKLUusA a3bika i Kaxkgoro U3 ... Hukr ...
(muctuHr 6.3).

sucTaHr 6.3. [TepeObop 3/71eMEHTOB KOJIJIEKIMH B IJUKJIE

Hnst Kaskgoro CrpokaTabmunoiiYactu 13 TabmiunasYacts Ly

Coobmmte(CrpokaTabmuunoiiYactu. Yeyra);

Konenllukna;

B sTOM nipumepe TabnnunassHacTh — 3TO KO/UIEKLMSI CTPOK Tab/IMUHOM YacTH 00beKTa
KoHurypauuu. [1pu Kak0M poxoze 1uksa B iepeMeHHOM CtpokaTabmuunoiiYactu Oyger
Cofiep>KaTbCsl ouepe/iHasi CTpOKa U3 3TOM KOJIeKLIMH.

Bo-BTOpBIX, CyIIIeCTBYeT AOCTYIT HAIIPSIMYIO K 37IeMeHTY KOJIJIeKI[|H, 0e3 repebopa KoJ/UTeKLUY B
I[UKJ/Ie. 37ieCb BO3MOXKHBI pa3/IMuHble KOMOWHAIIMY IByX OOpaleHui.

1. Bo BcTpoeHHOM si3bIKe ObIBAtOT MMeHOBaHHbIe KO/IIeKLMU. To eCTh KOJ/IeKL[MH, B KOTOPbIX
Ka)K/IbIi1 3/IeMEeHT MeeT HEKOTOPOe YHHKa/lbHOe UMsl. B 3ToM ciyuae obpaiiieHue K
3/IEMEHTY KOJUIEKIIMY BO3MOXKHO T10 3TOMY UMeHH (TUCTUHT 6.4). muctuHr 6.4. O6paijeHve
K 2/IeMEeHTY KOJIJIEKLIUU

CrnipaBoyHUKU.COTPY/IHUKY;
CnpaBoyHuKu[ "CoTpygHUKHU"|;

B sTtom rnpumepe CHpaBO‘—IHI/IKI/I — 2TO KOJ/UIEKLIMA MEHEDKEPOB BCEX CIIPABOYHHKOB, COAEPKAIHUXCA
B KOH(i)I/IpraL[I/II/I. Tak Kak Ka)l@[[blf/i CITPpaBOYHUK KOH(i)I/IpraI_[I/II/I HMeeT CBO€ YHHUKAJ/IbHOE M4, TO K



KOHKDETHOMY 3/7IeMeHTY 3TOU KOJUIeKL{UH (K MeHe/)kepy KOHKPeTHOIO CIIpaBOYHMKa) MOKHO
00paTuThCs, YKa3aB UMl 3TOTO cripaBouHHUKa: CripaBoYHUKHU[ «COTPYAHUKN» ].

1. Ecnu HeT cMbIC/a B «TTepCOHUMUKALIUK» 37IeMEHTOB KOJIeKLIUU (KOJIIeKLIUS
HeMMeHOBaHHas), Toraa obpalijeHue K 3/IeMeHTY KOJUIeKLIMM BO3MOYKHO TI0 UH/IeKCY (MHAEKC
MepBOro 3/IeMeHTa KOJIJIEKL[UU — HOJIb), JIMCTUHT 6.5.

JMCTHHT 6.5. O0pailieHue K 371eMeHTY KOJITIEKLIMY T10 HHAEKCY
TabmunasYacte[0];

B sToM nipumepe TabmmuHassUacTb — 3TO KOJIJIEKLMS CTPOK TaOJTMUHOM YacTH 00beKTa

KoH(wuryparuu. Y Mbl obpaliiaeMcsi K TepBoMy 3/IeMeHTY 3TOM KOJIJIeKLIUH, YKa3bIBasi er0 UHZEKC —
0.

CrnemyeT OTMETHTD, UTO CyIIIeCTBYIOT KOJ/UIEKLMH, coueTaromye oba Buja obparrenuii. Harpumep, k
KOJIJIEKIUHM KOJIOHOK TaOJUIIbl 3HaUeHUH MOYKHO 00paljaThCs Kak 10 IMeHaM KOJIOHOK, Tak U TI0
WH/IEKCY.

YT0 TaKoe oTYeT

O6mwekT kKoH(puUrypauu OTueT TIpeAHa3HAUeH /I/isi ONIMCAHKS a/ITOPUTMOB, TIPH TTIOMOILI[H KOTOPBIX
T10/Tb30BaTe/Ib CMOYKET T0JTy4aTh He0OX0JUMble eMy BhIXOZHbIe JaHHbIe. AJITOPUTM (DOPMUPOBAHUS
BBIXO/IHBIX /IaHHBIX OIMKCHIBAETCS NP MTOMOLLY BU3YyabHbIX CPE/ICTB U/IH C UCII0/Ib30BaHUEM
BCTPOEHHOTO s13bIKa. B peasibHOM >XU3HU 00beKTaM KOHGUrypariuu OTUeT COOTBETCTBYIOT
BCEBO3MO)KHBIE Tab/UIIbI BHIXOAHBIX JaHHBIX, CBOAHBIX JAHHBIX, JUArPaAMMbI U TIP.

JobaBieHue oTuera
B pexxume «KoHpuryparop»

Temnepb y HaC BCe TOTOBO /IJIs1 TOTO, UYTOOBI MOYKHO OBL/IO MOJTyYaTh BBIXOHbBIE JaHHbIE. [To3TOMY
MIPUCTYIIUM K CO3[JaHUI0 OTUYeTa, KOTOPBIM OyJeT MoKa3biBaTh HaM TIPUXO/], PaCX0/, U OCTaTKH
MarepuasoB (puc. 7.1).

Puc. 7.1. Pe3ynbrar otuera

Ha sTOM mpumepe MbI MOKa)keM, Kak OBICTPO U JIeTKO pa3paboTarhk OTUET C UCTIO/Ib30BaHUEM TOTHKO
BU3ya/IbHBIX CPE/ICTB pa3paboTKu «be3 eAMHON CTPOUKH KOJa».

OTKpoeM B KoH(UrypaTope Hailly yueOHY0 KOH(MUTYpal[|io U 100aBUM HOBBIH 00BEKT
KoHurypauu OTuer.

[yt 3TOTO BHIIENIM B ZlepeBe 00BbEKTOB KOH(GUTypayy BeTBb OTUeThl U HA)KMeM KHOTIKY
[o6aBUTH B KOMaH/[HOW TIaHe/I OKHAa KOH(PUTyparuu

(puc. 7.2).

B oTKphIBIIIEMCSI OKHe pe/JakTUPOBaHKsI 00beKTa KOHpUrypaluy Ha 3akiazike OCHOBHBIe 3a[ja/lUM
UM oT4yeta — Marepuarsl.

BoJibIlle HUKaKUX CBOWMCTB, OTIPeIe/ISTIONINX TPe/iCTaB/ieHre 00beKTa B MHTep(delice MPUIOKeHMS,
3aJaBath He OyneM. BmecTo Hux Oyzet ncnomnb3oBaTbcsi CHHOHMM 00beKTa, KOTOPBIN CO3/jaeTcs
aBTOMaTUuYeCKy Ha OCHOBAaHUU UMeHU 00beKTa.



CO3,E[EIAI/IM OCHOBY AJid IMOCTPOEHHA ]'1}0601"0 0TUETa — CXemMy KOMNOHOBKU OQHHbBIX. ,Z[JIH 3TOro
Ha)XKMeM KHOHKy OTKPI)ITL CXEMy KOMITOHOBKHU JdaHHBIX WUJIN KHOHKy OTKPLITI/IH 2/ co 3HauUKOM JIYTIbI
(puc. 7.3).

Maket

Tak KaK y oTueTa, KOTOpPbI MbI CO37IaeM, ellle He CYyLeCTBYeT CXeMbl KOMITOHOBKM /IaHHBIX,
nardopMa NpeaJyioKUAT Co3/aTh HOBYIO cxeMy. CxeMa KOMIIOHOBKU [JaHHBIX C TOUKW 3PEHUS
KOH(UTypaLUH SIB/SIETCS MAaKeTOM, TT03TOMY OyZieT OTKPBHIT KOHCTPYKTOP MaKeTa, Tipe/i/iaratoiini
BBIOpaTh eJUHCT- BeHHBI TUIT MakeTa — CxeMa KOMIIOHOBKHU JIaHHbBIX

(puc. 7.4).

Puc. 7.4. Co3gaHue cxeMbl KOMIIOHOBKH JJaHHBIX OTYeTa
HaxxmeMm kHomky ['oToBo.

CxeMa KOMITIOHOBKM JJAHHBIX

[Tnardopma co3macT HOBBIM MakKeT, CoZep Kalliii CXxeMy KOMIIOHOBKU JJaHHbBIX, U CPa3y >Ke OTKPOeT
KOHCTPYKTOP CXeMbI KOMIIOHOBKU JJaHHBIX.

KoHcTpykTop 00/1a71aeT GOJBIIMM KOJTMUECTBOM BO3MOYKHOCTEH [/ BU3ya/lbHOT'O TPOEKTUPOBAHUS
OTUEeTOB, HO MbI CelYacC BOCMO/Ib3yeMCs TOJIbKO CAMbIMU MPOCTBIMHU €70 BO3MOXKHOCTSIMU U
OTIpe/Ie/IUM Te ZIaHHbIe, KOTOPbIe XOTUM BH/IETh B pe3y/ibTare paboThl HAIIEro OTyeTa.

Habop gaHHBIX

[obaBrM HOBBII HAOOP JJaHHBIX — 3ar1poc. /st 3TOro HaxkMeM KHOTKY JJ06aBUTE UK BHI30BEM
KOHTEKCTHOe MeH0 BeTKM HabophI JaHHBIX

(puc. 7.5).
Puc. 7.5. [lobaByieHre Habopa JaHHBIX B KOHCTPYKTOPE CXeMbl KOMITOHOBKH
TekcT 3anpoca

1711 TOrO UTOOBI CO3/IaTh TEKCT 3arpoCa, 3alyCTUM KOHCTPYKTOP 3aripoca — Ha)KMeM KHOTIKY
KoncTpykrop 3amnpoca (puc. 7.6).

KoHcmpykmop 3anpoca — UHCTPYMEHT, CO3/JaHHbIM /1J1s1 TTIOMOIIYA Pa3pab0TUKKY, TT03BOJISIOLHI
BH3Ya/IbHO KOHCTPYMPOBATh 3arnpoc. [Jaxxe mosib30BaTesib, He 3HAKOMbIH C sI3bIKOM 3alIPOCOB, MOXKeT
C TIOMOLL[bI0 KOHCTPYKTOPA CO3/1aTh CUHTAKCUUeCKU MpaBU/IbHbIN 3arpoc.

B okHe KOHCTPYKTOpa 3arpoca, B CrucKe ba3a JaHHBIX Mpe/icTaBIeHbl TabMULIb /I CO3/aHus
3anpoca. Ha ocHOBe uXx [JaHHbIX Mbl IMeeM BO3MOXXHOCTh [IOCTPOUTh OTUET.

Eciu packpbITh BeTKy PerurcrpbiHakorieHusi, TO Mbl YBUAMM, UTO KpOMe TaOJIUL[bl PerucTpa
OcrarknMarepuasoB B 3TOW BeTKe MPUCYTCTBYIOT ellje HeCKO/IBKO 8UPMYd/abHbIX mabauy, KOTOpbIe
dbopmupyet cructema

YT0 TaKkoe MaKeT

O6mwexT KoH(pUrypaLuu MakeT rpejHa3HayeH J1Jisi XpaHeHUs! pa3/IMUHbIX (OPM Tpe/iCTaBIeHuUs
JTAHHBIX, KOTOPbIe MOT'YT MOTPe00BaThCst KAKUM-THO0 00beKTaM KOHGUTypaLiuu Ui BCeMy
MPUK/IaJHOMY PeLIeHUI0 B L]eJIOM.



MakeT MOXeT CcofiepsKaTh TaO/IMUHbBIN WM TeKCTOBBIM JOKYMEHT, IBOMUHbIe faHHble, HTML-
JOKyMeHT uiu Active Document, rpaguuecKkyto Uam reorpapueckyro CxeMy, CXxeMy KOMIIOHOBKU
JTAaHHBIX WK MakeT 0(hOpM/IeHUsI CXeMbl KOMITOHOBKU JJaHHBIX.

MakeTbl MOTYT CYIL[€CTBOBATh KaK caMu 110 ceOe (0011ie MaKeTbl), TaK U ObITh MOJUMHEHBI KAKOMY-
700 00bEKTY KOH(MHUTYPaLIUH.

OpHO 13 TIpeiHa3HaYeHUM MaKeTa, TIOAUMHEeHHOT0 00BeKTy KOH(PUrypaLvy U COoJiepyKalljero
TaO/IMYHBIN TOKYMEHT, — CO3/jaH1e TeuaTHOW (popMbl 3Toro o0bekTa. Co3zaHue reyatHoi Ghopmbl
3aK/TFOYaeTCsl B KOHCTPYMPOBAaHHUU ee COCTaBHBIX YacTell — IMEeHOBaHHBIX 00/1acTeld, 13 KOTOPBIX
3aTeM «CcoOUpaeTCsi» roToBas revyarHas hopma.

[Mopsimok 3aronHeHus obsacTeli JaHHBIMU U BBIBOZIa X B UTOTOBYIO (hOPMY OTMCHIBAETCS TIPU
TIOMOLL[M BCTPOEHHOTO0 si3bIKa. [leyaTHasi popMa MO>KeT BK/IIOUATh B ceOst pa3inuHble rpadruyeckue
o0bekThl: KapTUHKH, OLE-00BeKThI, ;uarpaMMbl U T. J.

[ToMrMO CO3[aHMST MaKeTa «BPYUYHYI0» KOH(UTYpaTop MpefoCcTaB/isieT pa3paboTUuMKy BO3MOKHOCTD
BOCITO/Tb30BaThCs CIelabHbIM HHCTPYMEHTOM — KOHCMPYKMOpPOM neuamu, KOTOpbIi 6epeT Ha
ceOst OOMBIITMHCTBO PYTUHHOW pabOoThI TI0 CO3AaHUI0 MaKeTa.

MakeTt neuarHoi ¢GopMbI
B pexxume «KoHduryparop»
Harmia tjesis OyzieT 3ak/mto4aThCsi B CO3/jaHUM TIedaTHOM (opMbl JokyMeHTa OKa3aHue yCIyTH.

OTKpoeM B KOH(UTypaTope OKHO peJJaKTUPOBaHus 00beKTa KoHpuryparmu JJoKyMmeHT
Okaszanue Ycoyru.

[TepetizeM Ha 3ak1afKy MakeTbl, Ha)kMeM KHOTIKY KOHCTPYKTODBI U 3aIyCTUM KOHCTPYKTOP IedaTH
(puc. 8.1).

B oTKpbIBLIEMCS] OKHE KOHCTPYKTOpA Ha MePBOM Ilare yKaykeM, uTo OyzieT co3ZiaHa HOBast KOMaH/ia
[Teuats A7151 popMUpPOBaHUs NeyaTHOM (OpMBI IoOKymMeHTa (puc. 8.2).

Haxwmewm [anee.

Ha BTOpOM 11are Ha)kaTrieM KHOTIKH >>| OTIPe/Ie/IM, UTO BCe PEKBU3MUTHI HALLIEro J0KyMeHTa OyayT
oToOpaykeHbI B IIarKe reyaTHoN (GopMbl

(puc. 8.3).
Haxwmewm [anee.

Ha TpeTbeM I11are TOYHO TakK ke OMpe/ie/IiM, UTO BCe PEKBU3UTHI TaOIMUHON YacTH JOKYMeHTa
OyznyT oToOpakeHbI B IeyaTHOM Gopme

(puc. 8.4).
Haxxmewm [anee.

Ha ueTBepTOM I11are KOHCTPYKTOP TPe/JIOKUT CHhOPMUPOBATh HaM TIOZIBa/T (HMKHIOKO UacTh)
rieyaTHoOM (hopMbl. MBI He CTaHEM HUYETO YKa3bIBaTh (I1OJBajl B JaHHOM C/Tydae HCII0/Ib30BaTh He
Oynem), HakmeM [lasiee U miepelizieM K nsgTomy tmary (puc. 8.5).



3aech HUYero U3MeHsITh He OyzeM. TemM caMbIM COTJIaCUMCSI C Te€M, YTO KOMaH/a /ijisi BbI30Ba
niporie1ypbl (hOpMUPOBaHUS MeyaTHOW (hOpMbI Oy/eT IoMelrieHa B KOMaH/JHYO TIaHe b (POpMbI, B
paszesn BaxHoe.

HaxxmeMm OK.

B koHduryparope otkpoetcs MoAy/b KoMaH/ bl [leuats, MOAY/Ib MeHeAKepa JOKyMeHTa
Oxka3aHueYc/yry ¥ MakeT 3TOro JOKyMeHTa

(puc. 8.6).
Puc. 8.6. Maket nokymeHTa «OKa3zaHue yCIyru»

3amMeTHM, U4TO pa3paboTUMK MOKeT CO3/jaTh MaKeT TiedaTHOW (hOpMBI C HYJISL U JI/IsT ee BbIBOJA
CO37aTh COOTBETCTBYIOLLYIO KOMaHZy ¥ KHOTMKY B (hOpMe JJOKYMeHTa, HO B JaHHOM C/ly4ae BCIO
paboTy caenas 3a HaC KOHCTPYKTOP TeyaTH:

e (Co3aaH MakeT neuyaTHol ¢opMbl JokyMeHTa Oka3aHue Yciayru ¢ umeHeM [leuats (cM. puc.
8.6).
e (Co3zaHa KoMaHa fokyMeHTa Oka3aHue Ycoinyru ¢ uMeHeM [leuars.

B Mozynb 3T0M KOMaH/IbI TTIOMeIlleH 00pab0TUK, BbI3bIBAIOIIINI MPOLIEAYPY ITeYaTH JOKYMEHTa,
BBINOJIHSIOLIYIOCS Ha cepBepe. CaMa rpoLieiypa reyarH rnomeliieHa B MOAY/Ib MeHe/Kepa
nokymeHTa OkazaHueYciyru (puc. 8.7).

Puc. 8.7. CtpykTypa fOKyMeHTa
«OkasaHue yciayru» B fiepeBe 00beKTOB KOH(UTypaLin

¢ B kxoMaH/HY0 naHesb GopmMbl JoKymMeHTa OKa3aHue YCIyru rnomelijeHa KomaHa [leuats s
(hopMrpoBaHus reyatHOW (hOPMBI JOKyMeHTa

(puc. 8.8).

[Tpuuem nockonbKy koMaHza Ileuats npuHanexXUT JOKyMeHTy OKa3aHue YCIyru B LeJIOM, a He
KOHKDETHOM ero popme, 3Ty KOMaH,[y MOYKHO OyzieT MoMelrath B Ji00yr0 GopMy, CO3MaHHYIO /ISt
JIOKyMeHTa.

B Oyaytiem mbl OyzieM caMOCTOSITe/TBHO CO3/JjaBaTh MPOLeAypbl 00pab0TUMKOB KOMaH/, U Pa3MellaTh
COOTBETCTRBYIOIIIIE€ UM KHOTIKH B )OPMe, HO MOKa BOCIIO/Ib3yeMCsI pe3y/ibTaTaMi paboThbl
KOHCTPYKTOpA TeuaTH ¥ IPOBEpUM MakeT B pabore.

Puc. 8.8. Maket fokymeHTa «OKasaHue yCIyru»
3aueM Hy)KeH NnepuouYecKuil perucTp cBejeHui

Haunem MbI € TOTrO, UTO O6paTI/IM Ballle BHUMdHHWE Hd JOKYMEHT Okazanue yCQiIyru. Kaxk BrI
IIOMHUTE, B 3TOM [JOKYMEHTE MbI BBI6I/IPBEM yQiyry, KOTOpasd OKd3bIBA€TCs, XU 3aT€M YKd3bIBAEM

LieHy.

OueBugHo, uto B OOO «Ha Bce pyku MacTep» CyLeCTBYeT IepeyeHb YC/IyT, KOTOPbIM ONpe/ensieT
CTOMMOCTB KaK/1oM ycimyru. Ka3zanock Ob1, CTOMMOCTB YCIYTH SIB/ISIETCS HEOTHEMJIEMBIM CBOHCTBOM
CaMOM yC/TyTH, ¥ TIO3TOMY ee cyiefiyeT 100aBUTh B KaueCTBe PeKBU3UTA CITPaBOYHHKA
Howmenkarypa.



O,ZLHEIKO CTOUMOCTB YCJIyI' UMEET 0C00EeHHOCTb MEHSIThCS CO BpeMeHeM. M MOXeT C/IOKUTBCS TaKasi
CUTYyallyd, KOr/ia HaM HOTpE6y€TCH BHECTH M3MEHEHNA WK YTOUHEHUA B OWH U3 paHee
MpOBeJEeHHBIX NOKYMEHTOB OkazaHue yCIyru. B stom C/Iy4yae MbI HE CMOXXeM IO/TyUHTb
MpaBUW/IbHYIO CTOMMOCTD YC/IYT'H, ITIOCKOJIBKY B DEKBHU3HUTE CIIpABOUYHMKA 6y,£[ET XPaHUTBCA
rnoc/jiegHee BBeieHHOe 3HaAUYeHMe.

Kpome 3toro, He ncktoueHo, 4to pykoBocTtBo OO0 «Ha Bce pyku MacTep» MoskejiaeT BUAEThb
3aBUCUMOCTb TIPUOBIIN TIPEATIPUSITHSL OT U3MEeHeHHsI CTOMMOCTHU OKa3biBaeMbIX ycyr. U Torma
MIPOCTO HE0OX0AUMO OyZIeT UMEeTh BO3MOKHOCTh aHa/TM3UPOBATh U3MEHEHHe CTOUMOCTH YCIIYT BO
BpEMEHMU.

[To3ToMy A/151 XpaHEeHHsI CTOMMOCTH YCJIYT MBI HCIT0/Ib3yeM HOBBIN TI0Ka elrle /11 HaC 00beKT —
Peaucmp ceedeHui.

UTo Takoe PerucTp cBeJeHuH

O6bekT KOH(pUTypamu Peructp cBefeHui npejHa3HaueH /ISl OTIMCAHUsI CTPYKTYPbI XpaHeHUst
JAHHBIX B pa3pe3e HeCKOJIbKUX u3MepeHuid. Ha ocHoBe 00bekTa KoH(uUryparwu Peructp cBeeHuin
riathopma co3zaeT B 6a3e AaHHBIX TAO/IUITY, B KOTOPOW MOXKET XPaHUTHCS TIPOM3BOJTbHAS
uHbOpMalus, «IIpUBsi3aHHass» K Habopy usmepenuit (puc. 9.1).
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Puc. 9.1. He3aBucumebiii meproguueckuii perucTp cBefiennii «LleHbl» B KoHbUTryparope U B 6a3e

JTAaHHBIX

[TpuHLMNMaIbHOE OT/IMYKEe PeruCTpa CBe/leHUI OT perucTpa HakoIIeH sl 3aK/IF0UaeTcsl B TOM, UTO
Ka)K7loe JIBI)KeHHe PerucTpa CBefleHU yCTaHaB/IMBaeT HOBOE 3HaUeHue pecypca, B TO BpeMsi Kak




JIBID)KeHUe PerucTpa HaKoTJIeHUs1 U3MeHsieT CyllleCTBYHOIllee 3HaueHHe pecypca. [1o aToli mpuunHe
PEruCTp CBeZIeHU MOXKET XPaHUTh JIFOObIe JaHHbBIE (a He TObKO UHC/IOBbIE, KaK PETHUCTP
HaKOI/IeHUs] ).

Crepyrorrieit BaKHOW 0COO€HHOCTBIO PETMCTpa CBe/IEHHH SIBJISIETCS ero CII0COOHOCTD (TIpU
HeoOX0IMMOCTH) XPaHUTh JJaHHbIe C TIPUBS3KOM KO BpeMeHH. biiarogapsi 3ToMy peructp cBeJjeHUi
MOYKeT XpaHUThb He TOJIbKO aKTyasibHble 3HaUeHHsI IaHHbIX, HO U UICTOPHIO UX U3MeHEeHUs BO
BpeMeHU. Peructp cBefieHnH, MCTOMB3YIOLINIA TIPUBS3KY KO BpeMeHU, Ha3bIBalOT nepuoouyecKum
peaucmpom ceedeHull.

[TeprogruHOCTH perucrpa cBefjeH!i MOXKHO OIpe/ie/IMTh OfHKMM U3 CIe[yIOIINX 3HaueHNN:

e B Ipefiesiax CeKyH/bI;

e B IIpejesiax JIHs;

e B Ipefiesiax Mecslla;

e B IIpe/iesiax KBapTasa;

e B IIpejesax roja;

e B IIpeJesiax perucrparopa (eciu yCTaHOB/eH pexxuM 3anvcy [logquriHeHre perucTparopy).

[TeproauuecKuii perUCTp CBe/IeHUH BCerja CoepKUT Cay»keOHoe rosie [lepuoa, mobasisemoe
cucteMoli aBToMaTnueckd. OHO uMeeT TUI Jlata ¥ CITY)KMT ZJIs1 yKa3aHus haKTa MPUHAZJIEXXHOCTH
3aITUCH K KakoMy-i00 riepuofy. I1pu 3anucy 1aHHBIX B PerucTp riatdopma BCerza MpUBOIUT
3HaueHHWe 3TOTrO I0JIs1 K Havajly TOro Mepro/ia, B KOTOPbIH OH MOMa/aeT.

HanpumMep, eciii B perucTp CBeieHUI € IepUOJUYHOCTBIO B MpejiesiaXx Mecsilia 3anucarhb JaHHbIe, B
KOTOPBIX Nepuoy, ykasaH Kak 08.04.2013, To perucTp COXpaHUT 3TH JaHHbIe CO 3HaUeHUeM Mepruoza,
paBHbIM 01.04.2013.

Kak u j1g pyrux perucTpoB, ccTeMa KOHTPOIUPYeT YHUKA/IbHOCTh 3alMCei [/1s1 perucrpa
cBefieHrH. OZIHaKO eC/Iu /1J1s1 IPOUMX PerCTPOB YHUKAIbHBIM UAEHTH(UKATOPOM 3alliCH SIB/ISIETCS
perucTparop ¥ HoMep CTPOKH, TO /i1 pErMCTpa CBeZleHUH MPUMEHSIETCS IPYTOM MPUHLUI
(dhopMUpOBaHUs KJTFOUEBOTO 3HaUEHUSI.

Kntouom 3anucu, ofHO3HAUHO UIeHTU(ULIMPYIOLIUM 3alKCh, SIB/ISIeTCS B JAHHOM CJlyuyae
COBOKYMHOCTb 3HaUeHU 3MepeHU perucTpa u rnepuoja (B cjiydae, ecyid perucTp CBeJjeHUi
repuouueckuii). Haripumep, [/1s1 mepuofuyeckoro perucTpa CBefleHri ¢ u3MepeHveM ToBap U
pecypcom lLleHa (cM. puc. 9.1) ktouom 3anucu OyzeT Habop 3HaueHui mosieit [leprog u ToBap.
Peructp cBeieHMI1 He MOXKET COZlepKaTh HECKOJILKO 3arvcell C OIMHAKOBBIMU K/IFOUaMHU.

Ecu npopomkaTth cpaBHEHHE C perMCTPOM HaKOIIeHUsl, TO MOYKHO CKa3aTb, UYTO PeTUCTp CBe/leHuH
nipefiocTaBsisieT 60sibIe CBOOOABI B pelaKTHPOBAaHUU XPaHUMBIX JIaHHBIX. Hapsiy ¢ BO3MOKHOCTBIO
WCI0JIb30BaHUsI B peXKUMe MOoJUMHEeHUs perrucTparopy (Korja 3aricu perucTpa cBejleHui
«TIPUBSI3aHbI» K IOKYMEHTY-PerucTpaTopy) PerucTp CBe/leHHi MOXKeT MPUMEHSIThCS U B
HEe3aBHCUMOM pe)KrMe, B KOTOPOM T10J1b30BaTesT0 MpeJoCTaB/IsieTcs ToHast CBo0oza
VMHTepaKTUBHOM paboThI C JaHHBIMU PerucTpa. Peructp cBefjeHuid, He UCTIOMb3YIOIIWI TIOAUYMHEHHEe
perucTparopy, Ha3bIBalOT HE3AB8UCUMbBIM pe2ucmpom C8e0eHuULI.

UTo TaKkoe nepeuucjieHue

O6bekT KOH(pUTypauyu [TepeuucneHue TipefiHa3HAY€eH Ji7IsI OTIMCAHKUS CTPYKTYPhI XPaHEHHUSI
TIOCTOSTHHBIX HaOOPOB 3HaueHWH, He U3MeHsIeMbIX B TpoLiecce paboTsl koHpurypanyu. Ha ocHoBe



obbekTa KoHuryparuu [epeurcienue raardopma co3zaeT B 6a3e JaHHBIX Tab/ULLY, B KOTOPOK
MOXKeT XPaHUThCSI HAOOP HEKOTOPBIX MTOCTOSIHHBIX 3HAYEHUH.

B peastbHO¥ >KU3HU 3TOMY 00BEKTY MOXKET COOTBETCTBOBATh, HAIIPUMeD, TIepeurcieHHe BAPUAHTOB
yKa3aHwus 1ieHbl («Bkmodas H/IC», «6e3 HIIC»). Habop Bcex BO3MOKHBIX 3HaUEHHH, KOTOpbIE
COJZIEP’KUT TepeurciieHne, 3a/1aeTcsi PU KOH(PUTYPUPOBAHUM CHUCTEMBI, U TI0JIb30BaTe/lb He MOXKeT
W3MeHSITh WX, YalsaTh WK 100aBsTh HOBBIE.

W3 storo cnenyet BaykHast 0COOEHHOCTD TIepeUCIIeHHS: 3HauUeHHsI TIepeurCyieHnst He «00e3/TueHbI»
[J1s1 KOH(PUTyparvy, Ha HUX MOT'YT OTIUPAThCSl a/ITOPUTMBI PAOOTHI TTPOTPAMMEBI.

Jlo6aB/ieHHe TIepeYHC/IeHUs]
B pexxume «KoHduryparop»

OTKpoeM KOH(UTypaTop U CO3/aiuM CHavajia HOBbIM 00beKT KoHburyparuu [Tepeuricienue c
rMeHeM BugbsiHomeHK1aTypel.

Ha 3aknagke [laHHble [00aBUM /1Ba 3HaUEHHMs TlepeuricieHusi: Marepuain U Ycyra.
[ist 3TOTO HA’KMeEM KHOTIKY [100aBUTH Hal CTIMCKOM 3HaueHW niepeurcieHus (puc. 10.1).
IIpuBs3Ka HOMEHK/IaTypPhI K 3HaYeHUAM MepeuncyieHus «BugHoMeHK/IaTypbI»
Yro6bI MpHBsA3aTh HOMEHK/IATYPYy K 3HaueHUsIM Tiepeurc/ieHusi, Mbl C/leflaeM Crefyioliee:

e B pexxuMe KoHburyparop co3paauM y cripaBoyHrka HomeHKIaTypa peKBU3UT, KOTOPBIMA
OyzmeT XpaHWUThb 3HAUEHHe TTePEUNC/IeHHS;
e B pexxume 1C:IIpeanpustrie NpoCcTaBUM HYy)KHble 3HaUeHUsI 3TOIO peK-

BU3UTA JIJIs1 BCeX 3/IeMeHTOB cripaBouHMKa HomeHkarypa.
B pexxume «KoHpuryparop»

[obaBuM B cripaBoYHUK HoMeHK/1aTypa HOBBIM peKBU3UT BrugHoMeHK/IaTyphl C TUIIOM
[TepeuncnenveCcoblika. BugsiHomeHKaTyphl.

[17151 3TOrO0 OTKpOEM OKHO pelakTHpOBaHUs 00beKkTa KoHpuryparuu CrpaBoyHUK HomeHKaTypa u
Ha 3aK/iajike [laHHbIe HaXXKMeM KHOTKY [106aBUTh Ha/l CIIMCKOM PEKBU3UTOB CIIPABOYHUKA (PHUC.
10.2).

Puc. 10.2. Tannble cripaBouHvKa «HomeHk/aTypa»
B pexxume «1C:IIpeanpustue»
[Tocne storo 3anyctum «1C:I1peanpustrie» B pexxume OT/IaJKU.

B pexxume 1C:IIpeanpusitve 3agaauM [J1s1 K&K0r0 371eMeHTa cripaBouHuka HoMmeHkaTypa
COOTBETCTBYHOILlee 3HaUeHWe pekBU3uTa By HomeHkaTypsl (puc. 10.3).

Tenepb MOCMOTPHM, KdK MO>XHO ITIPUMEHHUTHb HOBbIE [JaHHbIE, TI0JIyYEeHHbIE 6]'[&11"0,[[3[,)51
HCI10/Ib30BAHUIO TTepeUYrC/IeHUs BI/I,E[LIHOMEHKJ'I&TYPBI.
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Puc. 10.3. Jannble cripaBouHvKa «HomeHk/aTypa»
IIpousBoibHOE NIpe/cTaB/IeHNe HOMEHK/IaTypPhbl

Teneps, UCronb3ys peKBU3UT Byl HOMeHKIaTypel, 3aaiMM IPOX3BO/IbHOE TIpe/CTaB/lIeHre
HOMeHKJ/IaTypbl B uHTep(etice «1C:IIpeanpusatus».

[IpencraBneHrie HOMEHK/IATYPhI UCTIONB3YETCs Be3ze, Ije 0TOOpa)karoTCs MoJisl, CChUIAIOIIMecs Ha
3/1eMeHThI cripaBoYHWKa HoMeHkarypa. Takve mosst Mbl BUZMM B TabJIMUHOMN YaCTH HaIIAX
JIOKyMEHTOB, B PETMCTpPe CBeZleHUil, perucTpe HaKOIIeHUS U T. .

CranpiapTHOe TIpe/icTaB/eHre HOMEeHK/IaTyphl (Kak 1 JIFoO0ro Jpyroro 3jieMeHTa ClpaBOUYHHKA)
orpe/ie/isieTcsl CBOMCTBOM cripaBoYyHMKa OCHOBHOe npezicTaBiieHue. [1o yMoyaHNIo 3TO CBOMCTBO
yCTaHOBJ/IEHO B 3HaueHue B Buze HaumeHoBaHus (puc. 10.4).

[TosToMy, Haripymep, B TabIMUHOMN YaCTH JOKYMEHTOB B KOJIOHKe HoMeHK/1aTypa Mbl BUZJIM He
CCBIIKY Ha HOMEHKJ/IaTypy, a ee HauMeHOBaHue

(puc. 10.5).
Puc. 10.5. [JokymeHT «OKa3aHue yCayru»

Br11o 661 y06HO, UTOOBI TIPK OTOOPaXKEHUH CCHIJIOK Ha HOMEHK/IAaTypy B UHTepdeiice
«1C:Tlpeanpustvsi» psiZioM C HANMEHOBaHHEM HOMEHKJ/IaTyphl TIOKa3bIBasICsl ObI U ee BU/ (MaTepHasl
WY yCIyTa).

3auem HY)XHO ITPOBeAeHHE JOKYMEHTA M0 HECKOJIBKHM PErucrpamMm

[o cyx nmop Mbl C BAMH yUMTBIBa/IM TOMBKO KOJIMUECTBEHHOe JBrkeHUe MaTepranoB B OO0 «Ha
BCe PYKM MacTep». [I/1s1 3TUX Ljesiell Mbl CO3/ia/IM perucTp HakorieHus: OcrarkuMarepuaos.



OfiHaKo Kak Bbl, HaBePHOe, 10rajbiBaeTeCh, OLHOIO TOJIBKO KOJIMYeCTBEHHOI'0 y4yeTa COBepIlIeHHO
HeJJ0CTaTOYHO /il Hy’K7, Hallero npegnpustvst. O4eBUAHO, UTO HeOOXOAMMO TaKKe 3HaTh, KaKHe
JleHe>XXHbIe cpeficTBa ObI/IM 3aTpayeHbl Ha TIPUOOpeTeHre TeX UM WHBIX MaTepUasioB U KaKOBBI
MarepuasbHble 3arnacsl OOO «Ha Bce pyku MacTep» B [JeHe)KHOM BbIpakKeHUU.

[Tocsie TOro Kak Mbl HaYa/IM aBTOMAaTU3UPOBAaTh Hallle npearnpusTue, pykoBoactso OO0 «Ha Bce
PYKHU MacTep» BbICKa3aJo Mo)KelaHue, YToObl BeCb CYMMOBOM yueT MaTeprasioB Besicsi Obl Teriepb
T10 CcpeJjHeli CTOUMOCTH.

To eCTh MPH 3aKyIKe MaTepHaiOB OHU [IOJDKHBI YUHUTBIBAaThCS B [leHaxX NMPUOOpeTeHus, a TIpu
pacxofie — 110 cpeJjHel CTOMMOCTH, KOTOpasi paCCUMTBIBAETCS UCXO/sl U3 00IIIel CyMMBI 3aKyTIOK
JTAHHOTO MaTepuasia U o0IIero KoJimuecTBa 3TOro Marepuasna, Haxogsierocs B OO0 «Ha Bce pyku
MacTep».

[MTockonbKy nofo6Hast MH(GOpPMaLKsi UMeeT COBEPIIIEHHO IPYTYIO CTPYKTYPY, HeXXeu
KOJTMUeCTBEHHBIN yueT, /il XpaHeHHs1 IaHHbIX 00 0011iell CTOMMOCTH TeX WK UHBIX MaTepuasioB
MbI OyzleM HCII0/Ib30BaTh ellje OIUH PerucTp HakorieHust CToumocteMarepuaros.

Takum obpazom, qokymeHThI [TpuxogHasiHaknagHast 1 Oka3aHue YCIyTH JO/DKHBI OylyT co3/1aBaTh
JBWKeHUS He TOJIbKO B peructpe OcrarkuMarepurasoB, HO OJHOBPEMEHHO U B PervMcTpe
CroumocTeMarepuanos, OTpakasi U3MeHeHUs CyMMOBOI'O y4yeTa.

Jlo6aB/ieHHe ellie 0[HOT0 PerucTpa HaKoIIeHUsI
B pexxume «Konduryparop»

Peructp CroumMocTbMarepranioB COBCEM He CJIOKEH, TI09TOMY MbI He OyzieM 1mogpoOHO
OCTaHaBJ/IMBATbCs Ha €T0 CO3/IaHUU.

Co3pmaanM HOBBIM 00BEKT KOH(UTypaluu Peructp HakoruieHust ¢ iMeHeM CTOMMOCTbMarepuasos.

PacivpeHHoe nipe/jcTaB/ieHre CIMCKa 3aaiuM Kak [IBrkeHust 1o peructpy CTOMMOCTb
MarepuasoB. DTOT 3ar0/I0BOK Oy/ieT 0TOOpaXkaThCsl B OKHE CITUCKA 3ariCell perncrpa.

Ha 3aksnagke ITogcrcTeMbl OTMETHM, UTO 3TOT PervcTp OyzieT 0ToOpa)kaThCsi B IOACHUCTEMAX
byxrantepus, YueTr MarepuanoB U OKa3aHue yC/yr.

Ha 3aknaznke [JaHHbIE CO3[aAuM [IJI1 PETUCTPA OAHO U3MepeHre — MaTepuasn Tura
CnpaBounukCcblika. HomeHnknarypa v oguH pecypc — Ctoumocts Thna Yucsio gavHou 15 u
TOYHOCTBIO 2.

[Tocsne co3panus peructp CTOMMOCTbMaTepHasioB [JO/DKEH BBIT/IAETh B ZiepeBe KOH(pUryparyu
CJIeIyroIMM 00pa3oM

Temnepb oTpejakKTUPyeM KOMaHAHbIN HTepdetic, uToObl B pa3zgenax byxranrepus, Oka3aHue yciayr
¥ YdeT MarepuasnoB Obla ZOCTYITHA KOMaH/a Jyisi IPOCMOTPA Halllero perucTpa HaKoTJIeHHsl.

B nepeBe 065eKTOB KOHGUTypalu Bblie/IMM BeTBb [10/jcCTeMbl, BbI30BEM ee KOHTEKCTHOe MeHH0
Y BbIOepeM MyHKT Bce mopcucTeMsl.

B oTkpriBLIEMCcsl OKHe crieBa B crivcke IlopcrcTeMsl BbiZie MM nofcuctemy byxranrepust.
CrnipaBa B criicke KomaHHbIM nHTEp(deiic 0Tpa3sTcsi Bce KOMaHAbI BLIOPaHHOM MOJCUCTEMBI.

B rpynmne [Tanens Hapuraiyuyu. O0bIYHOE BK/TFOUMM BUJUMOCTh Y KOMaH/Ibl



CTOMMOCTBE MaTeprasioB U MBILIBIO TlepeTalliyM ee B rpymnmy [laHens
Puc. 11.2. HacTpotika komaHzHoro uHTepdetica mogcucreM

AHanoruuHo, BblJienuB noacucteMbl OkKasaHueYcayr U YuerMarepuasos, B rpymre [laHens
HaBuraluu.O6pIYHOe BKIIOUNM BUAMMOCTD Y KOMaHbl CTOMMOCTE MaTepHasioB U TiepeHeceM ee B
rpynny Ilanens HaBuranmu.CMm. Takxe.

Terepbs Mbl MO)KeM IPUCTYIIUTh K BHECEHUIO M3MEeHEHNH B IIPOLielyphl POBeIeHNsT HallIuX
JIOKYMEHTOB.

Haunem ¢ camoro npocToro — fokymeHTa [IprxoaHas HakiagHas.
ITpoBeeHHe NPUXOAHOM HAK/IAJJHOM 1O JBYM perucrpam

B pexxume «Konuryparop»

N3meHeHue TIpoLieiyphl IPOBe/IeHNs

OTKpoeM B KOH(UTrypaTope OKHO PeJaKTHUPOBaHUs 00beKTa KoHpuUrypauu JokymeHT
[MpuxoanasitHaknaHas v nepeiifieM Ha 3aKkiaAky [Br>KeHUs.

B crnivicke perucTpoB OTMETHM, UTO JIOKYMEHT Oy/ieT co3/1aBaTh Tereph JABWKEHHUS U 110 PETUCTPY
CroumocteMarepuasnos (puc. 11.3).

B peructpe «CTOMMOCTb MarepuaioB»

Haxxmem kHomKy KoHCTpyKTOp ABM>KeHHH. Ha BOrpoc cucTeMbl 0 3aMelleHUU MpoLielyphbl
TIpOBe/IeHUsI JOKyMeHTa Ha HOBYIO, C(DOPMHUPOBAHHYHO KOHCTPYKTOPOM, OTBETUM YTBEPAUTEBHO.
MpbI HUUETo He TIoTepsieM, Tak Kak KOHCTPYKTOP B 00paboTKe rpoBefieHus1 CPOPMHUDPYeET ABVKEHMUS
y’Ke TI0 IByM PervucTpam, a B TIPEXKHIOI0 MPOoLeAYyPY MPOBeleHHs] Mbl HUKAaKUX U3MeHeHU! He
BHOCHJIN.

B oTkpbIBIIEMCSI OKHE KOHCTPYKTOPA [JBU)KEHUW Mbl YBUIUM, UTO J/Is1 PErUCTpa
OcrarkuMarepuasoB Bce 10Jisi KOHCTPYKTOPA yKe cofiep>kat nHhopMaljrio, KOTOPYO MbI 3a/ilaBaiv
paHee 1ipu (OPMUPOBAHUU JBVKEHUM 11 3TOro peructpa. Haz crivickoM Peructpel HaxkmeM
KHOTIKY /]o6aBuTh 1 o6aBuM ettie opuH peructp CtommocteMarepuasnos (puc. 11.4).

Puc. 11.4. KoHCTpyKTOp [|B)KEHUU PErrCTPOB
3aueM HY)KHO CO3/aBaTh ellje OAUH PerucTp
ITpomo/mkuM paccmarpuBaTh paboTy Harero foKkyMmeHTa OkazaHue YCTyTH.

,Z[O CHX T10P MbI CO3aBd/IM B PETUCTPAX HAKOIVIEHUA ABV>XKEHUSA TOJIBKO OJId CTPOK JOKYMEHTA,
KOTOPbIE COAEP>KaT MaTepHaJibl. YCJ'IYFI/I, cogepyKaluecs B JOKYMEHTe, Mbl HUKdK HE€ YUUTBIBAJIH.

[lesio B TOM, UTO TMPU yUeTe YCIYT BaXKHbI COBEPIIEHHO IpyTHe KPUTEPHH, HEXKEJTH TIPU yUeTe
MarepHa’oB.

[Tpexxae Bcero, 6@CCMBICTIEHHO TOBOPUTB O TOM, CKOJIBKO YCJIYT OBIIO U CKOJIBKO UX OCTAaoCh,
Ba)KHa TOJTbKO CyMMa U KOTMYeCTBO YCI/IYT, KOTOPbIe ObUTH OKa3aHbI 3a OIpe/ie/IeHHbIN TPOMEeXYTOK
BpEMEHH.

Kpome 3T0Or0, MHTEpeCHbI C/eAyrollie MOMEeHTHI:

® Kakue UMEeHHO yC/IyTy ObI/TM OKa3aHbl (UTOOBI COCTAaBUThL PEHTHHT yCIIyT);



e KAaKOMY MIMEHHO K/IMeHTY OKa3bIBa/IMCh YC/IYTH (UTOOBI, HAarlpuMep, MpeJoCTaBUTh eMy
CKUZKY OT oObeMa oryiaueHHbIX PaHee YCIIyr);
® KAaKOW MacTep MpeAOCTaB/Isl YCIyrH (UTOOBI HAUMCUTE eMy 3apabOoTHYIO I1/1aTy).

OueBUIHO, UTO CYLIECTBYIOL[ME PeTUCTPhI HAKOI/IEHUSI COBEPILIEHHO He MOAXO0AAT AJisl pellieHus
TaKWX 3a/au.

[TosTOMY MBI CO3Aa¥M ellje OJHO XPAHWIHILE JaHHBIX, KOTOPOe OyZleT UCI0/Ib30BaThCs B Hallleh
rporpamme, — 0O0OPOTHBIN perucTp HakoruieHus [Ipopaxu.

YTo TaKoe 000pPOTHBII PerucTp HaKOIIEHHUS

Korga Me1 co3zpaBanu peructpsl OcrarkuMarepuanoB 1 CTouMocTbMareprasoB, Mbl CrielidaabHO
He 0CTaHaB/IMBA/IMCh Ha BU/IaX PETMCTPOB HAKOIIJIEHNs], KOTOPbIe CYLeCTBYHOT B CUCTEMe
«1C:TIpeanpusitue». Celiyac MpUIIIO BpeMsi CKa3aTh 00 3TOM HECKOJIBKO CJIOB.

PerucTpbl HaKOTUIEHUsI MOTYT OBbITh pe2cucmpamu 0cmamkoe 1 pecucmpamu 060pomos.

CymiecTByroiiye B Harleld yueOHoM KoHbUTypaluu perucTpbl OcTarkuMarepuasnoB U
CroumMocTeMarepuasioB SIBJISIIOTCS PerMCTPaMU OCTaTKOB.

Ec/ii BbI IOMHMTE, MPU CO3/IaHUHU OTUeTa Matepuasibl B KOHCTPYKTOPE 3arpoca Mbl BUE/H, UTO
JUIsl TAKUX PECUCTPOB CUCTEMA CO3/IaeT TPH BUPTYa/bHbIe TaO/ULIbI: TAOTUITY OCTAaTKOB, TaOIHUILTY
000POTOB 1 COBOKYITHYIO TabO/IHIy OCTaTKOB 1 000POTOB.

OO6OpOTHBIM PErMCTP HAKOTIJIEHUS] OUeHb TIOXOXK Ha 3HAKOMBIH y)Ke HaM PerrucCTp OCTATKOB, HO /IS
HEro TMOHSITHE «0CTaTOK» He UMeeT CMbIcjia. OOOPOTHBIN PEruCTp HaKalIuBaeT TOJILKO 000pOTHI,
OCTaTKu eMy Oe3pa3nuuHbl. [103TOMy eIUHCTBEHHOM BUPTYa/IbHOM Tab/MLeH, KOTOpyIo OyzeT
CO3JaBaTh CUCTeMa /Ijisi TAaKOTO PerucTpa, Oyzer Tabnuiia 060poToB. B ocTasbsHOM 000POTHBIM
PErucTp HUUEM He OTJIMUAeTCs OT PErMCTPa OCTAaTKOB.

Cnepyet cka3atb 00 0fHOM 0COOEHHOCTH KOHCTPYHUPOBAHUS PETUCTPOB HAKOTIIEHHSI, HAITPSIMYIO
CBsI3aHHOM C BO3MOYKHOCTBIO TIO/TydeHHsI 0CTaTKOB. [1pu co3aHny 060pOTHOTO pervcrpa
HaKOTIJIEHHUsT HeT 0C000# CTI0KHOCTH B OTIPeZie/IeHHH TOT0, KakKie MMEeHHO JIJaHHbIe JO0JDKHBI
SIBAIITBCS] U3MEPEHUsIMU PerrcTpa — Mbl MOJKEM Ha3HAUMTh B KaUeCTBE ero U3MepeHHi /Tro0ble
HY)KHbIe HaM JlaHHbIe.

CoBceM MHas CUTyalLys B C/lyyae perucTpa HaKOIUIeHHs], TI0AAep KUBAOLLero HaKoIjleHUe
0CTaTKoB. /15 Hero BeIOOP M3MEPEHUI JOJDKEH BBITIOJTHATHCSI UCXOAS U3 TOTO, UTO JIBH>KEHUST
perucTpa MoryT ObITh OCYIIIeCTB/IEHBI B [IBE CTOPOHBI: MPUXO0/ U pacxo[. Takum obpa3om, B
KaueCTBe U3MEPEeHHUI HY)KHO BbIOMpATh Te JaHHbIe, 10 KOTOPBIM JBYKEHHS] TOUYHO OyAyT
OCYILIeCTB/IATLCS KaK B O/IHY, TaK U B [IPYTYIO CTOPOHY.

HanpuimMep, eciu BefieTCsl yueT MaTepuasioB B pa3pe3ax HOMEHK/IATYPhI U CKJ/aJja, OUeBU/IHO, UTO U
HOMEHK/IaTypa, ¥ CKJIaJl MOTYT ObITb U3MEPEHUSIMH, TIOCKOJIbKY KaK TIPUX0]], TaK U PACXOf
MarepuasoB Bceria OyAyT OCyIeCTB/STHCS C YKa3aHHeM KOHKPeTHOM HOMEeHK/IaTyphl U
KOHKDPeTHOro ckiaza. Ecim ke B 9TOM CUTyal[uy MOSIB/ISIETCS JKe/laHWe 0TpasuTh yueT MarepuaioB
ellle ¥ B pa3pe3e MOCTaBLIMKa, TO 3/1eCh Y)Ke HY)KHO UCXOJUTh U3 KOHKPETHOW CXeMbI yueTa,
TIPUHSATON Ha TIPeATPUSITUN.



Ckopee Bcero, Ipu MOCTYTIJIeHWH MaTepyasioB MOCTaBIIUK OyJeT yKa3aH, a BOT IPU pacxXo/l0BaHUU
MaTepuasoB ¢ OOJIBIIION /J0/el BEPOSITHOCTH TTOCTABIIUK YKa3bIBaThCS He OyzeT. B O0/bIMHCTBe
CJlydaeB 3TO COBepIIIeHHO JIUILIHSSA WHGOpMaIusl.

3HauuT, MOCTaBLUKa CleyeT 100aBUTh He KaK U3MepeHHe, a KaK PeKBU3UT PerucTpa HaKOTUIeHUSI.

Ecsu >ke mpu pacxozie MaTepyasioB MOCTaBIIMK OyJieT yKa3biBaTbCsl HaBepHSIKA, UMeeT CMBICIT
[100aBUTH MOCTABLMKA B M3MEPeHHsI PeruCTpa.

VHbIMU C/10BaMy, 110 KaXKAOMY U3 U3MepeHUid perrcTpa HaKOIJIeHHsl OCTaTKOB peCypChl
00s13aTesTbHO [JO/DKHBI U3MEHSITHCSI B 00e CTOPOHBI: TIPUX0[ U pacxoy. He O/DKHO CyiecTBOBATh
TaKWX M3MepPeHUH, M0 KOTOPbIM OCYILeCTB/ISeTCS TOJIBKO MPUXOJ, UIU TOJBKO PacXof.

Hapy1ieHre 3TOro MpUHILUIIA TIOCTPOEHHSI PeTUCTPOB HaKOTIeHUs OyfeT BeCTH K
HeTIPOM3BOAUTETbHOMY HCII0/Ib30BaHHMIO PECYPCOB CUCTEMBI U KaK C/Ie/I[CTBHE K 3amMe/l/IeHUI0
paboTHI U Ta/IeHUIO TTPOU3BOJUTETHHOCTH.

,Z[J'IE[ PEKBU3UTOB X€ DErnCTpd 3TOT IIPUHIUIT HE Ba’>KEH. ITo PEKBU3UTAM PETrUCTpa peCypChbl MOT'YT
TOJIBKO ITPUXO0A0BATHCA WUJIN TOJIBKO pACXOA40BATbCA.

Job6aBieHHe 000POTHOI0 PerucTpPa HAKOIIeHUA
B pexxume «KoHpuryparop»

Terepsb, KOra Mbl 3HaeM MPaKTUUECKU BCe O PErMCcTpax HaKOIJIeH!Us, OTKpoeM KOH(puUryparop u
CO3aJ1M HOBBIM 00BEKT KOHPUTYpaL PeructTp HakorieHusl.

Ha3zosem ero ITpogaku 1 orpeziesiuM Bz, perrctpa — OO0POTHI.

Kpowme 3t10ro, 3agaaum PaciuvpeHHoe npecTrasieHde Civcka Kak JIBUKeHUs 110 perucTpy
[Tpogaxku. ITOT 3aro/ioBOK OyzeT 0ToOpaXkaThCst B OKHE CITHCKa 3amnucelt perucrpa (puc. 12.1).

Ha 3aknagke ITogcucTeMbl OTMETHM, UTO 3TOT PETUCTP OyeT 0TOOpaXkaThCsl B TIOACUCTEMAX
Byxranrepusi, Yuet marepuanoB u OkazaHue yCIyr.

Ha 3aknazke laHHble co34a4VM U3MepeHUs PerucTpa:

e Howmenkiarypa, Tun CripaBouHukCcbliika. HomeHkarypa;
e Kiuenrt, Tin CripaBoyHUKCchbUIKa. KiiveHTsl;
e Macrep, Tun CnpaBouHUKCcbuiKa. COTPYSHUKU.

Puc. 12.1. Co3zaHue 060pOTHOTO perucTpa HakoIIeHust
Y perucrpa Oyzet Tpu pecypca:

e KomumuectBo, Tin Yucno, amvHa 15, TOUHOCTS 3;
e Bripyuka, Tin Yucso, ayivHa 15, TOUHOCTS 2;
e (CroumocTs, Tin Yucno, fmvHa 15, TOUHOCTS 2.

ITocne co3manus pervctp [Ipofia>ku I0/DKeH BBITVIJETh B lepeBe KOHDH-
rypaLuu cjaefyrumm obpasom
(puc. 12.2).

Puc. 12.2. O60pOoTHBIN peructp HakorieHus «IIpogaku»



Terepb oTpejaKTUpyeM KOMaHAHbIN nHTepdeiic, uTobbl B oficucTtemMax byxranrepus, Oka3aHue
yCIyT ¥ Y4ueT MaTeprasioB Obla 0CTyITHA KOMaH/a /il IPOCMOTPa Harlero 060poTHOTO perncrpa
HaKOTIJIeHHSI.

B nepeBe 065eKTOB KOH(bUTypaljiy Bbiie/IMM BeTBb [10/iCHCTeMBbI, BEI30BEM ee KOHTEKCTHOE MEHI0
Y BeIOepeM MyHKT Bce mozcucTeMsl.

B oTkpeiBLIEMCsl OKHe creBa B crivcke IlopcucTeMs! BbifieiMM nogcucremy byxranrepus.
Crnipaa B criicke KomaHHbIM nHTEpdelic 0Tpa3sTcsi Bce KOMaHAbI BLIOPaHHOM MOJCUCTEMBI.

B rpynme ITanesns HaBuraiuu.O6pIHOE BKTHOUMM BUAMMOCTD Y KOMaH/bI [IpOfiayku ¥ MBILITBIO
nepetaium ee B rpynny [lanenb HaBuranmu.Cm. Takke.

AHanoruuHo, BblJenuB noacucteMbl OkasaHueYcayr U YuerMarepuasos, B rpymre [laHens
HaBuraiuu. O6pIYHOE BK/IIOUMM BUAWMOCTD Y KOMaH/bl [Ipofiayku 1 TiepeHeceM ee B TPYIITY
[Tanens HaBuraruu.Cm. Takxe.

Hacraso Bpemst, uT0ObI TT03HAKOMUTBCS C OZJHUM Ba>KHBIM UHCTPYMEHTOM T171aT(hOPMbI
«1C:IIpearpusitue» — cucmemoli KOMNOHOBKU OaHHbIX. Ha 3TOM 3aHSATHUM MbI paCCMOTPUM
TOCTPOEHHE HeCKOJTbKUX OTYETOB, KOTOPBIe Oy/yT UCIO/Ib30BaThCsl B Halllel KOHPUrypauyu, U Ha
UX ripyuMepe 00bSICHUM OCHOBHBIE BO3SMOXXHOCTH CUCTEMbI KOMITOHOBKH JIaHHBIX.

JIroboli 0TUeT, Kak MpaBUJIo, TOApa3yMeBaeT MoTyuYeHre CJI0KHOU BRIOODKU JaHHbIX,
CTPYIIITUPOBAHHBIX ¥ OTCOPTUPOBAHHBIX OTIPe/iesieHHbIM 00pa3oM. CrcTeMa KOMITOHOBKH /JaHHBIX
TIpe/iCTaB/IsieT COO0M MOIIHBIN ¥ TMOKHI MeXaHW3M, TT03BOJISTIOIINHN BBITIOIHUTH BCe HeOOXOAUMbIe
JIeVCTBUS — OT TIO/TyUeHUs1 JaHHbIX U3 Pa3/InYHbIX UICTOYHUKOB /10 TpeJCTaB/IeHUs STUX JaHHbIX B
BU/le, YA0OHOM [i71s TIO/Tb30BaTeJIsl.

Yairie Bcero UCXoHbIe JaHHBIE, HEOOXOAUMBIE /IJIs1 OTUeTa, HaXOASTCs B 6a3e JaHHbIX. [/t TOro
yT0OBI yKa3aTh CUCTeMe KOMITOHOBKU JIAHHBIX, KaKast MH(POPMAL[Us U OTKYZa JO/DKHA ObITh
T0JlyueHa, UCI0Jb3yeTCs SI3bIK 3anpocoB cucteMsl «1C:IIpegnpustue».

Ha sTane pa3paboTKy oTUeTa MOXKHO 3a/]aTh CTaHJAPTHBIE HACTPOMKHU OTUYETa [JIsl TOT0, YTOObI
T0J/1b30BaTe/ib MOT' Cpa3y ke 3allyCTUTb OTYeT Ha BbITIOJIHEHUe. B To >xe BpeMsi M0/Ib30BaTe/lb MOXKET
CaMOCTOSITe/IbHO U3MEHUTb HaCTPOMKU OTUeTa U BbITIOJHUTH ero. I1py 3ToM crcTeMa KOMITOHOBKU
JTAHHBIX CT€HePUPYeT APYTOM 3arpoc U [PyruM 00pa3oM TIpeACTaBUT KOHEUHbIe JJaHHbIe — B
COOTBETCTBUM C HOBbIMU HaCTPOMKaMH, 3aZJlaHHbIMU T10/Tb30BaTesIeM.

B Hauae 3TOro 3aHSITUS Mbl TI03HAKOMUMCS C O6H_[I/IMI/I CBeJEHUAMU O SA3bIKE 3dITPOCOB CHUCTEMBI
<<1C:HPEAHPI/IHTI/IG» M 0 CUCTeMe KOMIIOHOBKH [1dHHBIX.

3arem Ha rpuMepax CO3/jlaHUsi KOHKPETHBIX OTUeTOB Mbl HAyUMMCS UCTIOb30BaTh CUCTEMY
KOMITOHOBKY JIAHHBIX [IJ/Isl PellieHus1 Pa3/IMUHbIX MPaKTUYeCKHX 3a/ad.

Cnoco0bI JocTyna K JaHHBIM

Cucrema «1C:IIpearnpusiTvie» Mojep>KUBaeT jBa criocoba oCTyra K IaHHbIM, XPaHSAIUMCs B 6a3e
JlaHHBIX:

O0OBEKTHBIN ([/IsI UTEHUS W 3alUCH);  TaOJUUHBIN ([/1sT UTEHUSs).

ObwvekmHblll cnocob [0CTyTa K JAHHBIM pea30BaH MOCPeCTBOM HMCIOIb30BaHUsl 00BEKTOB
BCTPOEHHOTO S13bIKa.



C HEKOTODPBIMH M3 3TUX 00BEKTOB MBI YKe IT03HAKOMHWJ/IMCh Ha MpeAbIAYIINX 3aHATHUAX.

BaxHo# 0C00€HHOCTBIO 0OBEKTHOTO CII0Co0a ZI0CTYTIA K JaHHBIM SIB/IIETCS TO, UTO, obparrjasich K
KaKoMYy-/1100 00beKTY BCTPOEHHOT0 si3bIKa, Mbl 0OpalijaeMcsi K HeKOTOPOW COBOKYITHOCTH [JaHHBIX,
HaXOZSIIMXCS B 6ase JaHHBIX, KaK K eIUHOMY LIe/IOMY.

Hampumep, o6bekT [lokymeHTOOBeKT.OKa3zaHue Ycayru OyzneTr cofiepkaTh 3HAUeHUsI BCeX
PEKBU3UTOB IoKyMeHTa OKa3aHWe YC/TyTH U BCeX ero Tab/IMYHBIX UacTew.

OObeKkTHast TEXHHMKa 0becrieyrBaeT COXpaHeHHe I1e/I0CTHOCTH 00BeKTOB, KellTMPOBaHUe 00BEKTOB,
BBI30B COOTBETCTBYIOLMX 00pabOTUMKOB COOBITH U T. [,

Tabnuunbili docmyn K aaHHbIM B «1C:TIpeanpusitTuri» peasru30BaH € MOMOIIBIO 3arpoCcoB K Oaze
JAHHBIX, KOTOPbIE COCTABJISIFOTCS Ha s13bIKe 3anpocos.

B 3Toi1 TexHrKe pa3pabOTUMK MMo/yyaeT BOSMOXXHOCTb OTIEPUPOBATh OT/I€/TbHBIMU TIOISIMU TabIHL]
0a3bl JaHHBIX, B KOTOPbIX XPAHSTCS Te WA UHbIE JaHHbIE.

TabnuHas TeXHWKA MpeiHa3HaueHa J/1s 1o/TydeHust UHOPMaI[iK U3 6a3bl JAHHBIX 10 HEKOTOPBIM
ycnoBusiM (0TOOp, TPYNIMUPOBKA, COPTUPOBKA, 00beJUHEHHE HECKOJIBKUX BHIOOPOK, PaCueT UTOTOB
U T. 11.). TabmuuHasi TeXHUKA ONTHMH3UPOBaHa it 00paboTKH OOMBIIHMX 005eMOB HH(POPMALIUH,
Pacro/ioyKeHHO! B 6a3e JaHHbBIX, ¥ MOTyUYeHUs JaHHbIX, OTBEUAIOIINX 3aZlaHHBIM KDUTEPUSIM.

Pab6oTa c 3anpocamu

[lnist paboTHI C 3aripocaMyl UCTOJIb3YeTCsi 00beKT BCTPOEHHOTO si3blka 3anpoc. OH Mo3BoJsieT
To/Tyuath MH(OPMALUIO, XPaHSIIYIOCS B TIOJISX 0a3bl JaHHBIX, B BU/e BRIOOPKH, C(HOPMHPOBAaHHOM
I10 3a/JaHHBIM I1paBWiaM. VICTOUHMKY JaHHBIX 3alIPOCOB

Vcxopnyto nHbOopMaLyio 3arpoc noaydaeT u3 Habopa Tabmuil. T TabaULIbI TTPeCTaB/ISIOT
pa3paboTurKy JaHHbIe peabHBIX TaO/MMI] 6a3bl JAHHBIX B YAI0OHOM [/l aHa/IM3a BUJE.

Bce Ta6]'II/IL[I->I, KOTODBIMHM OIT€EPUPYET A3BIK 3dlIPOCOB, MOXXHO pA3[€/INTh Ha [iBe OosibIIIME TpYIIIbI:
peajibHbIe Ta6JII/IL[bI " BUPTYdJ/IbHbIE Ta6JII/II_[BI

(puc. 13.1).

UcxopHbie Tabnuubl 3anpoca

PeanbHbie Ta6nuubi

‘\ n & {"
) [ 1|l )
O61beKkTHbIE Heo6mbekTHbie BupryanbHbie
(ccbinouHbie) (HeccbinouHbIE) ‘ Ta6nuubI

ff

Puc. 13.1. Tabnuiip! 3ampocoB

HOCMOTPETI) COCTaB Ta6]'II/IL[, AOCTYIIHBIX [IJId 3alipocCad, U UX OIMKMCAdHHWE MOXXHO B CMHTAKC-
IMOMOILIHKKE B pa3jesie Pabora c 3alpocaMm Ta6J'II/IleI 3alpoCoB.

OTmMunTeTbHON 0COOEHHOCTBIO PeasTbHbIX Tab/HL] SIB/IIETCS TO, UTO OHU COJIeP>KaT AaHHbIe KaKOM -
b0 ofHOM peanbHOM TabULIbI, XpaHsielics B 6a3e JaHHbBIX.



Haripumep, peanbHoit siBisieTcst Tabnuia CripaBouHMK. KieHThI, COOTBETCTBYHOILas CIIPaBOYHUKY
KmuenTsl, wim Tabmmia PerncrpHakorenns. OcrarkuMarepranoB, COOTBETCTBYIOIIAsT PETUCTPY
HakoruieHus: OcrarkuMarepurasos.

BuptyanbHbie Tabmuibl POPMUPYIOTCS B OCHOBHOM M3 JJAHHBIX HECKOJIBbKUX Tabmui] 6a3bl JaHHbBIX.

Hampumep, BUpTYya/nibHOM siB/IsieTCst TabInLa
PerucrpHaxkoruienusi. OcrarkuMartepuanoB.Octatkul1O60poThl, hopMupyeMasi U3 HeCKOTBKUX
Tabsu1] peructpa HakoruieHuss Ocratku Marepuasios.

WHoraa BUpTYyasibHbIE TaO/IUIBI MOTYT (POPMUPOBATLCS M U3 OHOM peaslbHOM Tab/HUIIbI (Harlpumep,
BupTyasnbHas Tabsura Liensr.Cpe3llocieqHux ¢popMupyeTcst Ha OCHOBe Tab/IUIIbl perucTpa
cBefieHul LleHbr).

OpHako 00IIMM /17151 BCeX BUPTYaJIbHBIX Tab/HL SIB/SIETCS TO, YTO UM MOYKHO 3a/1aTh PSifi
rapaMeTpOB, OTpe/ieNAIoIUX, KaKie JaHHble OyyT BK/IFOUeHbI B 3TH BUPTYa/ibHbIe TaO/IULbL.
Habop Takux rapaMeTpoB MOXKET ObITh Pa3/TMUHBIM /ISl pa3HbIX BUPTYaIbHBIX TaOJHIL U
OTIpe/iesISIeTCS JaHHBIMU, XPaHAIIUMHUCS B UCXOAHBIX Tabimijax 0a3bl JaHHbBIX.

PeanbHble TabMULIBI TTOAPA3ZesSIOTCI Ha 06beKmHble (CCbUIOUHbIE) U He0OBeKMHbIe
(HecchUIOUHbIE).

B 00beKTHBIX (CChIJIOUHBIX) TabMMLIAX MpecTaB/ieHa WH(GOPMALKs CCbUIOUHBIX THUTIOB JAHHBIX
(CIIpaBOUHUKH, JOKYMEHTBI, T/IaHbI BU/IOB XapAKTEPUCTHK U T. /I.). A B HEOOBEKTHBIX
(HeCChUIOUHBIX) — BCEX OCTa/IbHBIX TUMOB JAAHHbBIX (KOHCTAHThI, PETUCTPHI U T. [1.).

OTMunTe/TbHON 0COOEHHOCTBIO 0ObEKTHBIX (CCHUIOUHBIX) Tab/IUL] IB/ISETCS TO, UTO OHHU BKJ/IIOUAIOT
B cebst moste CchblTKa, cofepykalliee CChIIKY Ha TEKYIIYIO 3amuch. Kpome 3Tor0, A71s1 TAKUX TaO/IUL]
BO3MOXKHO TOJTyueHUe TI0/Tb30BaTe/TbCKOTO TIpeicTaB/eHus 00beKTa. DT TabULIbI MOTYT ObITh
vepapXu4eCcKUMH, U TI0JIs1 TAKUX TaOJTUL] MOTYT COZiep>KaTh BJ/IOYKeHHbIe TabmuLibl (TabIuyHbIe
YyacTH).



Jlekuus 10

A3BIK 3anpocoB

ANropuUTM, 110 KOTOPOMY JlaHHbIe OyyT BbIOpaHbI U3 MCXOAHBIX TaOJIHUI] 3arpoCca, OMMUCHIBAeTCs Ha
CrelMaIbHOM S3bIKe — SI3bIKe 3anpocos.

TekcT 3arpoca MOXXeT COCTOSITh U3 HECKO/IBKMX YaCTeun:

e OmMCaHMe 3arpoca,

e 00BegrHeHHe 3arpOCoB,

e YIOPSZIOUMBAHKE Pe3Y/IbTATOB,

® aBTOYIIOpSZIOYMBAHUE,  OIMMCAHKE UTOTOB.

Obs13aTe/TbHOM YaCThIO 3arpoca sIB/sIeTCsl TOILKO TepBasi — OTKcaHue 3arnpoca. Bee ocrasibHbIe
TIPUCYTCTBYIOT 110 HEOOXOANUMOCTH.

OnucaHue 3anpoca oripe[ieisieT UICTOYHUKU JIAHHBIX, 110J1s1 BBIOOPKH, FPYITITMPOBKY U T. 1.

ObwveduHeHUe 3anpocos ompeiesisieT, Kak OyayT 00beJUHeHbI Pe3y/ibTaThl BHIMOTHEHHUST HeCKOTbKUX
3arpocCoB.

YnopsidouusaHue pe3y1bmamog onpeiensieT yCA0BUs YIIOPSAOUMBaHUS CTPOK pe3ysibTaTa 3arpoca.

AemoynopsidouugaHue T03B0JISIeT BK/IIOUUTL PEXXUM aBTOMAaTHUECKOTO YIIOPS0UUBAHKSI CTPOK
pe3y’bTara 3arpoca.

OnucaHue umozoe onpeiesisieT, Kakue UTOrd HeoOX0[UMO pacCUMTHIBaTh B 3aMpOCe U KaKUM
00pa3oM rpyryupoBaTh pe3y/bTar.

C]'IE,E[YET 3dME€TUTDL, UTO B CJ/Iydade, KOIrZid A3bIK 3dlIPOCOB HUCIOJIb3YyeTCA A1 OTTMCAHWA UCTOYHHUKOB
[AdHHBIX B CHMCTeéMe KOMIIOHOBKH [1dHHBIX, CEKLIKA OIIMCAHKA NTOI'OB A3bIKad 3dlIpPOCOB He
HCII0J/Ib3YeTCH. DTO CBSI3aHO C T€M, UTO CMCTE€Md KOMIIOHOBKH OdHHBIX CAMOCTOATE/IbHO
PaCCUNUTHIBAET UTOT'YM Hd OCHOBAHWH T€X HACTPOEK, KOTOPbI€ CAE/IdaHBL paBpa6OT‘—II/IKOM nin
I10JIb30BaTe/IeM.

[TpuMeHeHMe Pa3/TMUYHBIX CHHTAaKCHUeCKUX KOHCTPYKIIMH s13bIKa 3alpoCOB MO[POOHO OMHCaHO BO
BCTPOEHHOI cripaBke B pexxuMe KoHduryparop: CnipaBka  CopeprkaHre CripaBKu
1C:IIpegnpusitie  BcrpoeHHbIH 136K Pabota ¢ 3arpocamu, a Takxe B JOKyMeHTaLun
«1C:ITpeanpusitue 8.3. PykoBozCTBO pa3paboTurikar, rnaBa 8 «Pabora c 3arpocamu».

IleTasibHee C SI3bIKOM 3aIlTPOCOB MbI TTIO3HAKOMUMCSI Jlajiee, B MPOLIeCCe CO3/aHMsT KOHKPETHBIX
OTYETOB.

Mgl He OyzieM THCaTh 3anpOChl pykaMu. [jist 60/bIIMHCTBA OTYETOB, pa3pabaThiBaeMbIX C
TOMOILIbI0 CUCTEMbI KOMIIOHOBKHU JIJaHHBIX, 3alPOC MOYKHO CO3/iaTh MPU MOMOIIM KOHCTPYKTOpa
3arpoCoB.

HO3TOMy Hallla 3aJd4d Ha 3TOM 3dHATHU — HAYUYHUTbCA UNTATh YU ITIOHUMATh TEKCTHI 3TUX 3dIlIPOCOB,
yTOOBI B AaHBHEﬁMEM nMeTb BO3MOXHOCTb U3MEHATH UX.

BbI100p JaHHBIX U3 ABYX Ta0/1HI]

Oruet PeiiTHHT yciyr OyzeT copepyXaTb HH(GOPMALIMIO O TOM, BBIMOJTHEHUE KaKUX YCIYT TIPHHECIIO
OO0 «Ha Bce pyku MacTep» HaubOJIbIIYIO MPUOLUIL B YKa3aHHOM miepuoze (puc. 13.18).



Ha npumepe otueTa PelTUHT yC/iyT Mbl IPOWUTIOCTPUPYEM, KakK OTOMpaTh JJaHHbIE B HEKOTOPOM
riepro/ie, KaK 3a/laBaTh TIapaMeTPhI 3arpoca, Kak UCTI0/Ib30BaTh B 3aIpoce /JaHHbIe U3 HeCKOTbKUX
Tab/IMI] ¥ KaK BK/TFOUATh B pe3y/IbTaT 3arpoca BCe JaHHbIE OZJHOTO M3 UCTOUHHKOB.

Takke MbI y3HaeM, Kak paboTaThb € rapaMeTpaMy CUCTeMbl KOMIIOHOBKH /JaHHBIX, KaK
WCTIOMb30BaTh CTaH/japTHbIE [IaThl, ¥ TI03HAKOMUMCS C OBICTPBIMU M10JIb30BaTeIbCKUMU
HaCTpOWKaMH OTUETOB.

Kpowme 3Toro, Mel HayunMcsi 6osee jeTaabHO HaCcTparBaTh 0TOOP M YC/IOBHOEe 0(hOopMyIeHe B
oTyYeTax.

3ampoc j1st Habopa JaHHBIX
JleBoe coefHeHMe BYX TabJIHL]

B KauecTBe MCTOUHMKA /IaHHBIX /IS 3aITPOCa BbIOepeM 00BeKTHYIO (CChIIOUHYI0) Tabuily
HomeHk/iaTypa v BUPTYya/ibHYIO Tab/IuIly peructpa HakoruieHus I1pogaxku. O60poThL.

YTOoObI MCK/TIOYUTE HEOHO3HAUHOCTh UMEH B 3arpoce, repenMeHnyeM tabimiy HomeHksiatypa B
cripHomeHknarypa.

17151 5TOTO BbIZIE/IUM ee B CrCKe Tab/IuIIb, BEI30BEM ee KOHTEKCTHOE MEHIO U BbIOEpPEM MYyHKT
[TepenmeHoBath Tabmuiy (puc. 13.19).

Tatnuupl

) Lobasute

2% Yoanute Alt+Shift+Del

[epeureHoBaTE TatAUUY...

%% 3amermTb Tabuuy...

Puc. 13.19. [TepermeHOBaHUe TabJUILIBI B
3arpoce

B cricok nosnen nepenecem nosist CnipHomenknarypa.Cceuika u [Ipoga-
»uO60poTe1. BeipyukaO60poT 13 3Tux Tabmur (puc. 13.20).

Iona

= cnpHomeHknatypa.Cobinka
J MpogaxuDdooporelBeipyykalcopor

Puc. 13.20. Boibpanssbie niosnisi [Tepeiigem Ha 3akiagky Cesi3u.

Tak Kak B 3arpoce Telepb yuaCTBYIOT HECKOIbKO TabJIHI], TpeOyeTCs OTrpe/ie/IuTh CBSI3b MEeXIY
HUMH.

[To ymomnuanuto niatopmoii yxxe OyzeT co3zaHa cBsa3b 1o nomo Homenknarypa. To ecTb 3HaueHue
usmepenunsi Homenknarypa perucrpa Ilpogaxut 0/KHO OBITH PABHO CCHUIKE Ha 37IeMeHT
cripaBouHvka HomeHk/arypa.

Ho Ham Hy>kHO cHATB (aykok Bee y Tabsuiipl [IpoaakuO60pOThI U yCTAaHOBUTE €r0 Y TaO/IULIbI
cripHomeHkiatypa.



TeM caMbIM MBI 33/]aeM THIT CBSI3U Kak JIeBoe coe/iiHeHHe, TO eCTb B pe3y/IbTarT 3arpoca oyayT
BKJIIOUEeHbI BCe 3aliCH CripaBoYHUKa HoMeHK/aTypa u Te 3anucy peructpa [Ipogaku, KoTopbie
YZI0B/IETBOPSIFOT YCJIOBUIO CBSI3U M0 10Jit0 HomeHk/aTypa.

Takum obpa3om, B pe3ysibTare 3arpoca OyayT MPUCYTCTBOBATh BCe YC/IYTH, U /IS HEKOTOPBIX U3
HUX OyAyT yKa3aHbl 000pPOTHI BBIPDYUKH. [1jisi TeX yCJIyT, KOTOpbIe He TPOM3BOJW/INCH B BHIODAaHHOM
riepyojie, He OyZeT ykazaHO HUUETO.

OmnuicaHHYO CBsI3b JBYX TaO/IHL] CXeMaTHUYHO MOKHO TPeJICTaBUTh CIAYIOLIUM ITPUMEpPOM (pHC.
13.21).

Ceetnka

Homerknarypa Bupyuka
(Obopor)

AAAdAA

AMAha

Cebinka Bripyuxa
(OBopor)

Marepisans:

yeaym

CTpores

900,00
400,00
14,00
450,00
30,00

Pay

Nposee

Puc. 13.21. CpsI3b 3anuceli Tab/uI] B 3arpoce

B pe3ysibrare omnMcaHHBIX BbIIIe AeHCTBUM 3akiazka Cesi3u OyeT UMeTh CieqyroLui Buj, (pUc.
13.22).

Puc. 13.22. OnipeiesieHne CBSI3U MeXXAY TabmuiamMu
YcioBue oT6opa 3anuceit

[TepetizeM Ha 3aK/IaZIKy YCIOBHUSI M YCTAHOBUM OTOOP, UTOOBI IPYMITbI ClipaBOUuHKKa HoMmeHK/aTypa
He ToMajany B OTUeT.

[Inis aToro packpoem Tabmmmily cipHoMeHK/aTypa, repeTamiyM MbIIIbIO T1ojie DTol pyTirna B CITUCOK
yCJIOBUM, ycTaHOBUM (hr1a>koK [Tpor3Bo/IbHOE U HaMUILIEeM B 110/1e YC/I0BUe C/Ie[[yIOILUi TeKCT
(yuctuHr 13.5).

quctuHr 13.5. YcioBue 3aripoca
cnpHomenknarypa.Otol pynina = JIOXKb

Tem cambIM MbI YKa3ajii, UToO U3 0a3bl AdHHBIX HY>KHO BbI6paTB TOJIBKO Té€ 3aIllUCH CIIPABOYHHKA
HOMEHKJIaTypa, KOTOPbIE He ABJ/IAKOTCA IPYIIIIaMU.

PaboTy 3TOro yc/10BUsi MO>KHO TIPOM/UTFOCTPUPOBATh Ha ciefyroiieM npumepe. CrieBa — UCXOAHAs
Tabnuiia cripaBoyHrMKa HomMeHK/IaTypa, a cripaBa — 3aIltiCcH, KOTOpble OyAyT BhIOpaHbl U3 3TOU
Tabmmubl (puc. 13.23).



Bupyuxa
(OBopar)
% Cewinea Bupyuxa
(Obopor)

Puc. 13.23. Ot60p 3amuceii HOMEHK/IAaTyphl B 3arpoce

BTopeiM ycroBreM [O/KHO OBITH TO, UTO BHIOpaHHBIH 37IeMeHT sIB/sieTCst ycayroit. Jto [Ipocroe
ycnoBue. UToObI ero co3/iaTh, MepeTariyM MbIIIbO 1mosie BugHoMeHKIaTyphl B CITUCOK YC/IOBHM.

[Tnardhopma aBTOMaruuecku cHhopMUpyeT yCI0BHeE, COTJIACHO KOTOPOMY B/, HOMEHK/IaTyphI
Jo/bKeH OBbITh paBeH 3HaueHHIo Tlapamerpa BugHoMeHKIaTyphl.

B panbHeliliem nepes BITIOJTHEHWEM 3amipoca Mbl IiepeJjanM B apametp BugHoMeHKaTypbl
3HayeHue Tlepeunc/ieHus — Yciyra.

Paboty 3TOro yc/10BUs TOKE MOXKHO TTPOM/UTIOCTPUPOBAaTh Ha rpuMepe. CrieBa — 3aricu
cripaBouHrkKa HomeHK/1aTypa, BEIOpaHHbBIE COTIACHO TIepBOMY yc/ioBHIO. CripaBa — TOBKO Te
3aMMcH, KOTOphbIe SIBJISIOTCS yciyramu (puc. 13.24).

Cerinka Bripyura
(Obopot)

800 00

400,00
14,00
450,00 Ceeinka Beipyka

30,00 {OBopor)

Cipo-amsiih Tpamc

00,00
800,00
800,00
00,00

Puc. 13.24. Ot60p 3anuceii HOMEHK/IATYpPbl B 3apoce

B pe3synbrare 3akiagka Yciaosus npumet Bug, (puc. 13.25).

Puc. 13.25. Co3gaHue yc/ioBUs 3arpoca

BbIBOJ AQHHBIX 10 BCEM JHAM B BHIODAHHOM MepHoje

Cnenyrolyii 0TueT, KOTOPbIi MbI Jo0aBuM, OyZieT Ha3bIBaThCSI BHIpyUka MacTepoB.

OH Oyzet comeprkaTh MH(MOPMALIMIO O TOM, Kakast BbIpyuKa Obiia mosyueHa OOO «Ha Bce pyku
MacTep» Grarozapsi paboTe KaXkioro U3 MacTepoB, C ZieTa/li3alyeid 1o BCeM JHSM B BLIOpAaHHOM
riepro/ie ¥ pPa3BOPOTOM I10 K/IMeHTaM, 00C/Ty>KeHHbIM B KaX/[blii U3 AiHel (puc. 13.57).

Ha npumepe 3TOro oTueTa Mbl MPOUJUTIOCTPUPYEM, KaK CTPOUTH MHOTOYPOBHEBBIE IPYIITUPOBKU B
3arpoce 1 Kak 00XOAUTh BCe aThl B BLIODAHHOM TIepHO/Ie.

Tax>ke MPoZeMOHCTPUPYEM HaCTPOUMKY OT/le/IbHbIX 37IEMEHTOB CTPYKTYPbI OTUeTa, HayunMCsI
BLIBOJUTH /JaHHBIE B luarpaMMy U CO3/laBaTh HECKOIbKO BapUAaHTOB OTUeTa B KOH(UTrypaTope.

[obaBuM HOBBIN 00beKT KOHpuUrypauuu Otuet. HazoBeM ero BeipyukaMacTepoB U 3arycTum
KOHCTPYKTOP CXeMbl KOMIIOHOBKH JJaHHBIX.

[Nob6aBum HOBbIM Habop JaHHBIX — 3ar1poC ¥ BbI30BeM KOHCTPYKTOP 3arpoca.

B KauecTBe MCTOUHMKA JIaHHBIX /IJIS1 3a[TpOCa BbIOepeM BUPTYa/IbHYIO Tab/IMIly perucrpa
HakoruieHus [Tpogaxu.O60poThI.



3amnpoc /151 Habopa JaHHBIX
[TapameTpbl BUPTya/IbHOMW TaO/IUI[BI
3azia[uM OfIMH U3 MTapaMeTPOB 3TOM BUPTYabHOM Tabuibl — [1epruoguyHOCTD.

st aToTO TIepetizieM B iosie TabuIbl, BbIETMM TabMULY U Ha)kKMeM KHOTIKY [TapameTpbl
BUPTYya/IbHOM Tabmuiibl (puc. 13.58).

Puc. 13.58. V3MeHeHMe TTapaMeTPOB BUPTYa/IbHOU TaOIULIbI

B oTKphbIBIIEMCSI OKHE TTapaMeTpOB 3aZlaiIuM 3HaueHUe rapaMmeTpa IlepuoguuHocts — [JeHb (puc.
13.59).

Puc. 13.59. [TapameTpbl BUPTyaIbHOM TAaO/IHI[BI

Haxxmem OK. TTocsie 3Toro BeiOepeM 13 Tab/MILIbI CIEAYIOIIHE IO/

(puc. 13.60):

[MpogaxxuO6opoThl.Macrep,

[MpogaxxuO6opoThl.ITepuo,

[TpomakuO60poThL. KineHT,

[TpogaxuO60poThL. BoIpyukaOOOopOT.
Puc. 13.60. BeiOpaHHbIe 110J1s

Teneps repeiifem Ha 3akiaaky O6bequHeHns/IICeBIOHUMBI U 3ajaJUM TICeBOHUM BrIpyuka fjist
niosis1 [TpopakuO60poThl. BeipyukaOb6opoT

Puc. 13.61. O6neauHenus/I[1ceBqOHUMBI

AHa/M3 TeKcTa 3amnpoca

Haxxmem OK 1 paccMoTpUM TeKCT 3arpoca, c)OpMHPOBaHHbIN KOHCTPYKTOPOM (yiucThHT 13.10).
suctuHr 13.10. Tekcr 3arnpoca

BbBIBPATDH

ITpopaxxuO6opoThl.Macrtep,

ITponaxxuO6opoTel.ITepuoz,

[TpogaxxuO60poThl. KnueHT,

ITpomakuO60poThL. BeipyukaO6opotr KAK Bripyuka

n3

PerucrpHaxkorinenus. ITpogaxu.O6oportsi( , , [ens, ) KAK IpogaxxuO60poTh



B uvactyu onucanus 3anpoca obparyTe BHUMaHuUe, UTO Y UCTOYHMKA JJaHHBIX 3a/jaHa TIepUoJMUHOCTh
BbIOMpaeMbIX JaHHBIX — [lenb (yuctuar 13.11).

muctuHr 13.11. 3agaHue nMepuoAUYHOCTH BUPTYaIbHOU TaO/IULIbI

n3

PerucrpHaxkomnnenus. ITpogaxku.O6oporsi( , , ens, ) KAK TTpogaxkuO60poThI

VimeHHo Giaroziapst 5TOMy Y Hac TIOSIB/ISIETCSI BO3MO)KHOCTb OMUCATh CPeiv BLIOPAHHBIX TOJIel ToJie
[Tepuog. Pecypcoi

Tenepsb nepelifieM K peaKTUPOBAaHUIO CXeMbl KOMITOHOBKM /IaHHBIX.

Ha 3aknagke Pecypchl Ha)kMeM KHOTIKY <</ U yOeAMMCs1, UTO KOHCTPYKTOP BbIOpas eJMHCTBEHHbIH
HMMEIOIIUICS y Hac pecypc — Bripyuka.

[TapameTpel

Ha 3aknazke [TapameTpbl BBITIOJIHUM Te >Ke JAelCTBHUs, UYTO U MPU CO3[JaHUU Tpe/bIAYILero oTyeTa.
s mapametpoB Hauanolleprioga u Koneulleproza B nosie Tum 3agazgymM coctas gartel — [ara.
Hnst napametpa Konenllepuoga 3agagum Beipakenue (suctur 13.12).

suctuHr 13.12. BeipakeHue 15 pacueTta 3HaueHus napametpa «Koneullepuoga»
KonerlTepuoga(&Konerilleproaa, "leHp")

B pe3ysibrare repeuncieHHbIX IeHCTBUM MapaMeTpbl KOMITIOHOBKH JIaHHBIX OyyT UMeTh
cnenytrouii Buz (puc. 13.62).

Puc. 13.62. [TapameTpbl KOMITOHOBKH JIJaHHbBIX
JAuarpamma

[marpaMma ripejHa3HaueHa /ijisi pa3MelleHus B Tabuiax v (hopMax Auarpamm v rpayikoB
pas3aUuYHOro BUJA.

Jloruuecku ArdrpaMMa sBJ/IA€TCA COBOKYITHOCTBIO TOUEK, CepI/Iﬁ u 3Ha‘—IeHI/If/'I CepI/Iﬁ B TOUKe (pI/IC
13.76).

IHEYEHNE CEPMA B TOMKE

Tk Puc. 13.76. Ilpumep auarpammsbl

Kak rpaBu/io, B KaueCTBe moueK UCI0/b3YHTCsS MOMEHTBI UM 00BEeKThI, [17isi KOTOPBIX MBI
rojiydaeM 3HaueHUsI XapaKTepUCTHK, a B KaueCTBe cepuill — XapaKTepPUCTHKH, 3HaUeHUs1 KOTOPbIX HaC
MHTepecyroT. Ha mepeceueHnn cepuy U TOUKU HaXOJUTCS 3HAUEHUe JarpaMMmBbl.

Haripumep, fuarpamma npofax BUZIOB HOMEHK/IATYPhI TI0 MecsiljaM OyZieT COCTOSATh U3 TOUeK —
MecsLieB, Cepyii — BI/|0B HOMEHKJ/IaTyPbl M 3HaUeHU — 000pOTOB Mpofax.



[uarpaMma Kak 00beKT BCTPOEHHOTO si3bIKa UMeeT TPU 00/1aCTH, KOTOpbIe TI03BOJISIIOT YIIPaB/ISTh
odhopmsieHreM ariarpaMMBbl: 00/1aCTh TIOCTPOeHUsl, 00/1aCTh 3aro/IoBKa U 00/1acTh JiereH bl (puC.
13.77).

oBNacTs NPUMEHEHNR

Puc. 13.77. O6sactu Ararpammbl

[uarpamMmMa MoykeT OBbITH BCTaB/ieHa B CTPYKTYPY OTUeTa KaK OT/e/bHbIN 37IeMeHT. B cremyroiem
BapHaHTe HaCTpoeK oTueTa BripyukaMacTepoB MbI OyzieM HCII0/Ib30BaTh MarpaMMy B CTPYKTYpe
HaCTPOeK CXeMbl KOMIIOHOBKHU [JaHHbIX.

ITosiyueHye aKTya/IbHBIX 3HAYeHUH U3 ePUOJUYECKOr0 Perucrpa cBefieHum

Cnepnyroimii otuet — [TepeueHb ycayr — OyzieT cofiepkath MTHPOPMALMIO O TOM, KaKre YC/IYTH U T10
Kakol 1jeHe oka3biBaeT OOO «Ha Bce pyku mactep» (puc. 13.85).

Ha ero rpuMepe Mbl IT03HAKOMHUMCA C BO3SMOXHOCTBHO T10/Tyd€HUA MMOC/IeJHUX 3HAYEHUM U3
rnepnognveckoro perucrpa CBe'E[eHI/Iﬁ M C BO3SMO>XHOCTBIO BbIBOJd M€PAPXUUYECKHUX CITPABOYHHKOB.

3anpoc A/ Habopa AaHHBIX

B kauecTBe MCTOUHWKA JaHHBIX [/ 3a1IpOca BbiOepeM 00beKTHYIO (CChITIOUHYH0) Tabmuily
cripaBoyHMKa HoMeHK/aTypa 1 BUPTya/ibHYIO Tabuily peructpa cBegenuit [ennl. CpesllocieqHux.

[17151 TOrO YTOOBI MCK/TIOUYMTH HEOHO3HAUHOCTh UMEH B 3arpoce, TieperMeHyeM Tabiuiily
Homenknarypa B CipHomeHksatypa. [Ijist 3TOro BbiiesiuM ee B CIiucke TaOd1[bl, BBI30OBEM ee
KOHTEKCTHOe MeHI0 1 BbiOepeM MyHKT [leperiMeHOBaTh Tab/MLy.

ITapameTpsl BUPTYa/IbHOM TAaO/IULIbI
Bri3oBeM /iiasior BBoJja TapaMeTPOB BUPTYaIbHOW Tab/IUIbI

Lenn1.Cpe3llociegHux U yKaxkeM, 4To riepuo/, Oyznet riepefaH B mapametpe IaraOtuera. [ 3TOro
BBIZIe/TUM 3Ty Tab/MIy B crivcke Tabmmiibl ¥ HakMeM KHOTIKY [TapaMeTpbl BUPTYa/ibHOM TabMULIbI
(puc. 13.86).

3areMm BbIOepeM U3 TabuIy caegyroiue moss (puc. 13.87):

e CrnpHowmenknarypa.Pogurers,
e CnpHomenknarypa.Ccbliika,
e [lensiCpe3sllocnesnux.llena.

JleBoe coeriHeHre TabIHI]

[Tepeiinem Ha 3aknaKy CBsi3u. Mbl BUUM, UTO T1aT)OpMa aBTOMaTHUeCKH j00aBU/a yCIoBHe
CBsi3u TaOJIUL], TIPU KOTOPOM 3HaueHre u3MepeHUss HoMeHK/aTypa peructpa cBefieH1i 10/KHO
ObITH PAaBHO CChUIKE Ha 37IeMeHT cripaBoyHrKa HomeHkarypa. Hac 3To ycTpanBaer.

CHumeM (aykok Bee y Tab/uIlbl perucTpa ¥ yCTaHOBUM €ro y Tab/IulIbl ClIpaBOUHKKA, TEM CaMbIM
yCTaHOBUB BU/], CBSI3M KaK JIeBOe COeIMHeHHe [jist Tabnuiibl cripaBouHMKa (puc. 13.88).



Ha 3aknafike YcoBusi 3a/ja/iuM yCI0BHe BbIOOpa 3/1eMEHTOB ClipaBoyHrKa HomeHkiaTtypa —
BbIOMpaeMble 37IeMeHTHI ZI0/DKHBI COOTBETCTBOBATh BHy HOMEHK/IATyphl, TlepelaHHOMY B
napametpe 3anpoca BugHomeHnknatyps! (puc. 13.89).

[TceBnOHUMBI TIO/TE€H

Ha 3aknagke O6benuHenus/[IceBAOHUMBI yKaXkeM, UTO 1ojie PoguTtenb OyzeT UMeThb TICeBAOHUM
I'pynna¥Ycnyr, a nosie Ccbliika — Yoiyra (puc. 13.90).

Ha sTom co3zanue 3arpoca 3aBepiieHo, Haxxmem OK.
Hcnonb30BaHue BIUMC/IS€MOro0 NOJisl B 0TYeTe

Cnepnyroimii otuet — PedTHHT K/MeHTOB — OyzieT TOKa3biBaTh B rparueckoM BU/le, KAKOB JJOXO[] OT
OKa3aHMS YCIYT KaKJOMYy M3 KJIHEHTOB 3a Bce Bpems pabotel OO0 «Ha Bce pyku mactep» (puc.
13.99).

Ha ero rpuMepe Mbl IMTPpOAEMOHCTPHUPYEM BO3MOXXHOCTB MCITO0J/Ib30BaHHWA BBIUMC/IAEMOTO T10JI U
BBIBO/, pe€3y/ibTaTa B BUJE prTOBOﬁ AUdrpaMMBI U B BUI€ TUCTOI'DAMMEIL.

Kak noHsaTh paboTy Kojja Ha BCTPOEHHOM SI3bIKe

Ha mipezbiyiiieM 3aHSTHM MbI TIHICATA Ko7, 00paboTurKa cOOBITHS
MarepuasnsiKommuectBolIpuliameneruu (mucTvHT 4.1) ¥ KpaTKO 0OBSICHS/IA CMBIC/T HATTMCAaHHOTO.

Temnepb MbI TIOKa)KeM [IBa CII0C00a, Kak caMoMy pa300paThbCsi C MHO)KECTBOM He3HAKOMBIX CBOWICTB
Y MeTOZ[0B 00beKTOB KOH(HUryparuy, yTobsl B OyyIleM caMOCTOSATe/TbHO U3yuaTh ()parMeHThI Koza
WY CO3/laBaTh CBOU COOCTBEHHBIE TPOL{elypPbl HA BCTDOEHHOM $I3bIKe.

CuHmMaxkc-noMowHUK — UHCTPYMEHT, CO3/laHHBIH /1JIs1 TOMOLIM Pa3paboTurKy, Ccoziep Kariiii
orrcaHue BceX NMPOrpaMMHBIX 0OBeKTOB, KOTOPbIe UCTIOb3YyeT CUCTeMa, UX METOZ0B, CBOMCTB,
coObITHI U TIP.

YToObI OTKPBITH CUHTAKC-TIOMOIITHUK, HY>KHO Ha>KaTh COOTBETCTBYIOII[YIO KHOIIKY * Ha MaHen
WHCTPYMEHTOB KOH(UrypaTopa Wi BBITIOJTHUTL KOMaHAY ry1aBHOro MeHI0 CripaBka  CHHTaKC-
roMoIHUK (puc. 5.20).

Kak u yirobas ipyrasi cripaBo4Hasi CICTeMa, OH TIpe/ICTaB/sieT 000l APEeBOBUHYIO CTPYKTYPY,
COCTOSILLIYIO U3 I71aB, pa3zesioB, ozpaszeoB U T. . CojepkaHue CUHTAKC-TIOMOIIHUKA [TOJTHOCThIO
IyO/MpyeT ornvcaHue BCTPOEHHOTO s13bIKa B TISITH TOMAaX, BXOJSIINX B CTaHAAPTHbBIN KOMIUIEKT
noctaBku «1C:IIpeanpustusi». OHaKO MOMb30BaThCsl CHHTAKCIIOMOIIIHUKOM, Ha Halll B3IV,
ynobHee, Tak KaK OH HaXOAUTCS Cpa3y T0/ PYKOW U UMeeT BO3MOKHOCTh KOHTEKCTHOM TTIOMOIIIU
(Ctrl + F1).

Kpome Toro, B CMHHTaKC-IIOMOILIHUKE B KOHLIe Ka)KJJ0r0 OMMCaHUs HaXOAUTCS CCbUlKa MeToAnueckas
nHopmanus (cm. puc. 5.20). ITo 310 cChIIKe OTKPBIBaeTCS OKHO Opay3epa, B KOTOPOM T000paHbI
MeTo/InUecKe MaTepuasbl /s BbIOpaHHOTO pa3zesa. Victounukamu Matepuasos siesitoTcs: UTC,
rapTHepcKasi KoHpepeHLUs1, 6a3a 3HaHUI 110 TeXHOJOTMUeCKHUM BOIIPOCaM KPYITHBIX BHE/IPeHHH,
caiit «1C:IIpeanpusitusi», KOHpepeHIUs HauMHAILMX pa3paboTunkoB u p. CChIIKY Ha
MeTo/InUyeCcKre MaTepuabl IOCTOSIHHO 00HOB/IsIFOTCS. TakuM 06pa3oM, pa3paboTUMKU MOTYT
OBbICTPO, HEe OTPBIBAsICh OT PabOTHI, HANTH MH(OPMALHIO TT0 HY>)KHOMY BOITPOCY Ha Pa3/IMYHbIX
pecypcax ¢pupmbl «1C».



Ananu3 KO0/Jd C IOMOIIIBI0 CMHTAKC-IIOMOIITHUKA

[Tonb30BaThCsSI CHHTAKC-TIOMOIITHAKOM yI00HO B TeX C/Ty4asix, KOTia Hy’)KHO pa300paTbCsi B yke
HalMCaHHOM He3HaKoMoM Kozie. Ha nprmMepe Hartiero o6paboTurika coOBITHS
MarepuasnsiKomuuectsol Ipullamenennu

(cM. muctuHr 4.1) poAeMOHCTPUPYeM, Kak MOHATh Kof, 00paboTurKa, UCI0/Ib3ysi CUHTAKC-
MOMOIIHHUK.

HaliTu Hy>XHBIH pa3/ien B COJiepyKaHUU U CITyCKaThCsl BHU3 TI0 [iepeBY, paCKpbIBasi Hy)KHbIe
rozipasziesibl, CBOMCTBA, CCbLIKUA U T. II.

WTak, epes HaMH TepBasi CTPOKa Haillero oopaborunka (ucTaHr 5.19).
quctuHr 5.19. Iponeaypa «MarepuanbiKonnuectBolIpul3ameHeHun» (riepBasi CTpOKa)
CrpokaTabmuunoilactu = DnemenTthbl. Marepuanbl. TekyivielaHHbIE;

YTo6bI MOHATH 3TOT KO/, HY’)KHO TIPeXKZie BCero MOHNUMaTh, B KAKOM KOHTEKCTe OH UCTIOTHSIeTCS.
ITporpaMMHBI KOHTEKCT 3aBUCHT OT TOTO, B KAKOM MOZyJ/Ie pacriosiaraeTcsi Kog. B jaHHOM ciydae
niporieypa 06paboTurika HaXOAUTCs B MoAy/e (hOpMbI, C/ieloBaTeIbHO, Mbl HAXOAMMCS B KOHTEKCTe
MOZy7s POPMBI.

Bbynem usyuars Hally CTPOKY OC/Ie/j0BaTe/IbHO C/leBa HaripaBo. UTo Takoe
CrpokaTabmuHoitUactu? CieBa OT oriepaTopa MprCBauBaHUs

(=) HaxopuTCs MO0 Kakoe-TO CBOMCTBO, OCTYITHOe HaM HeroCpeICTBEHHO B 3TOM KOHTeKCTe, 00
repeMeHHasl.

CornacHo ajiropuTMy, Mbl 10JKHBI TIDOBEPUTb:

OO6msiBieHa i1 B Mogysie dhopMbl iepemenHast CtpokaTabmuuHoiYactu? OTKpoeM MoJy/ib (hOpPMBI.
MbI He BUJUM 371eCh CTPOKU ornvcanus rnepemenHol (ITepem CtpokaTabmmunonlacTy;), 3HauuT
3TO He TilepeMeHHasi MoAy/isi (DOPMBI.

e Ectb 1 y popmbl pekBu3uT CtpokaTabmunoiiYactu? OTKpoeM GpopMy JOKyMeHTa
[TpuxopHasHaknagHast v nepeiiieM B OKHO PeKBU3UTOB (DOPMBI, pacrio/ioXKeHHOe CrpaBa
BBepXy pefakTopa (Gopm

(puc. 5.21).

Mgl BU¥M, UTO ¥ OPMBI OIUH OCHOBHOMH (OH BBIZI€/IEH )KUPHBIM LIPUGPTOM) peKBU3UT OOBEKT.
3HauwT, pekBusuTa CtpokaTabmuuHoriYacTu y Gpopmbl HeT.

e Ecth /1 y o0bekTa Yipaensiemas®Popma cBoiictBo CtpokaTabmunoitHactu? ITocMoTpyM B
CUHTaKC-TIOMOLL{HUKE CBOWCTBA yIpaBisieMor (popMbl. OTKpPOeM CMHTAKC-TIOMOLLHKK Ha
3aksazike CofepykaHue. Yripassiemasi hopma — 3To 00beKT UHTepdeiica yrpap/sieMoro
TIpUJIOKEHUsI, TI03TOMY packpoeMm paszes ViHTepdetic (yripap/isieMblil) — Ympaisemasi
¢opma. 3arem packpoem 00beKT YrpasisiemassPopma 1 ero

CaoiictBa (puc. 5.22).

Puc. 5.22. Criicok CBONCTB 06beKTa «YrpapiseMassPopmMa» B CHHTAKC-TIOMOII[HHAKE



CBoliCTBa pacrioyio)KeHbl B ai)aBUTHOM TIopsifike. Mbl BUJMM, UTO CPeJJ HUX HET CBOMCTBA
CrpokaTabmuunoitYacTw.

e Ectb /in y pacimpenust hopMel cBoricTBo CtpokaTabmuuHoiiYacTty? Mbl 3HaeM, UTo
OCHOBHOU PeKBU3UT (HOPMBI COZIEP)KUT JJaHHbIe 00BEKTa
INokymenTOOBeKT. IIpuxoaHasiHaknagHast (cm. puc. 5.21). CnegoBatesibHO, B Moay/e GOpMbI
CTAHOBSITCS [JOCTYITHBI CBOMCTBA, METOZIbI 00BEKTa BCTPOEHHOT0 si3blKa PacivpeHue
yrpae/sieMoid (hOpMbI /17151 JOKYMeHTa (CMHTaKC-TIOMOIIHUK — VIHTepdeiic (yrpaB/siemMbiii)
YnpaBnsiemasi dopma  Paciivpenue gokymeHTa). [TocMoTpyuM Ha HUX (puc. 5.23).

JJ/151 [OKyMeHTa» B CUHTaKC-TIOMOLIIHUKE
MpbI BUIUM, UTO Cpeiv HUX HeT cBoiicTBa CtpokaTabmuHoiYacTy.

e Ectb /i1 cBolicTBO 1o6anpHOro KoHtekcrta CtpokaTabmmunoiHactu? OTKpoeM B CUHTAKC-
TIOMOII[HUKE CBOMCTBA I7100a/IbHOTO KOHTEKCTa (puc. 5.24).

MbI BUUM, UTO Cpeiv HUX HeT cBoricTBa CtpokaTabmuHoiiYacTu. BeipaskeHue
CrpokaTabmuHoitYacTy Tak)Ke He MOXKET ObITh IMeHeM Hersi00a/1bHOTro 0011ero MoAy/Is, TaK Kak
K ero IpoLeiypam cienyet obpaiarbcst yepe3 Touky (CtpokaTabmuunoitUactu.). Takxke 3TO
BbIpa)KeHHe He MOXKeT OBbITh IKCITIOPTHUPYeMOM TPOLieypoit r106abHOTo 00IIero MoAyJisi, Tak KakK B
3TOM CJTydae Mbl MOIJIM ObI TOJIBKO BBI3BATh 3Ty Tiporieaypy Kak CtpokaTabmiunoiiYactu (), a He
TIPUCBAUBATh €l UTO-TO.

e ECTb /11 B MOAy/Ie yIIpas/isieMOro IPU/IOKeHUsI SKCIIOPTHAs IlepeMeHHast
CrpokaTabmunoitUactu? OTKpoeM MOJY/Tb YIIPaB/isieMOro NpuioyKeHusi. Mbl He BUAUM
3Aeck CTPOKH omnrcaHus repemeHHbIX (ITepem CtpokaTabmmuroiUacTyt DKCMOPT;), 3HAYMT,
9TO He IlepeMeHHasi MOAY/Isl YIIPAaBJ/IsieMOr0 IPUJIOKEHUS.

TakuMm 06pa3oM, MOHATHO, UTO BeIpakeHre CtpokaTabmmuHoitYacT — 3TO JIOKanbHasi riepeMeHHast
nipouienypbl MarepuasnsiKonmuectBolIpuliamenenun. B nporjecce BbINOIHEHUS] TPOrPaMMBbI e
TpYCBanBaeTCs Kakoe-TO 3HaueHue. [lepeMeHHble BO BCTPOEHHOM fI3bIKe He TUIIU3UPOBaHHbIE,
M03TOMY B /TF000M MOMEHT eii MO>XKHO TPUCBOUTD 3HaueHue r060ro tura. Ecim nepeMeHHast
JIOKaJIbHas1, TO eCTh UCTIO/b3YeTCs TOILKO B KOHTEKCTe IaHHOM TpOoLieyphl, TO He TpebyeTcs U ee
SIBHOTO 00bsiB/ieHUs. OHa 0OBAB/ISAETCS B MOMEHT ITEPBOTO €€ UCTI0/Ib30BaHMS.

AHanus KO/ida C MIOMOIIBI0 0T/IaAUHKA

[Tonp30BaThCs OT/IA[UYMKOM HarboJsiee ynoOHO B TeX CTydasiX, KOTrJia Hy)KHO HalmicaTh KaKOW-TO
coOcTBeHHBIN Kozl [IoTOMY UTO B OT/IMUME OT CMHTAKC-TIOMOIIHUKA, T7le HY>KHO, BOOOI1[e rOBOPH,
XOPOILIO TIPeJCTAB/SATh KOHTEKCTHI UCIIOJTHEHHS], CTPYKTYPY OOBEKTOB U IIp., C TIOMOIIIBIO OT/IaurKa
HUYero 3TOro MpejCTaB/IsATh He HY)KHO.

MoxxkHOo MPOCTO OCTAHOBUTLCA B KOHKPETHOM MeECTe ITPOIrpaMMBI U TTIOCMOTPETD, KaKHe XKe CBOMCTBa
3/1eCb JOCTYITHBI UJIK KdKKe IMTPpOrpaMMHbIe 00BEKThI 31eChb UCIIOJIb3YIOTCHA.

Omaaduuk — BCTIOMOTaTe IbHbI HTHCTPYMEHT, 00/1eryaroniyii pa3paboTKy U OT/Ia[Ky MPOrPaMMHBIX
Mozyneit cucrembl «1C:IIpeanpusTre». OT1aJUUK NPeOCTaB/IseT C/ieAyol[e BO3MOXXHOCTHU:

¢ [IOLIdroBO€ BBITIOJIHEHKWE MO YA,
® DACCTaHOBKA TOYEK OCTAHOBA4,
® TJIpepbIBaHHWE U IMTPOAO/DKEHME BBITTO/JIHEHUA MOAY/IA,



® BO3MOKHOCTB OT/IAZIKK HECKOJIbKUX MOZIY/IeH O[HOBPEMEHHO,

e BBIUKC/IEHUE BBIDAYKEHHUH /11 aHa/TU3a COCTOSTHUS TTePEMEHHBIX,

e TPOCMOTP CTeKa BLI30BOB IMPOLeAYP U (PYHKI[HUH, BO3MOXXHOCTh OCTAHOBKH I10
BO3HUKHOBEHHUIO OLLINOKH,

® BO3MOXKHOCTb PeJaKTHPOBAaHUS MO/Y/ISI B TIPOLIECCE OT/Ia/KH.

Ho wmbI 11oka He OyzieM 1mojpoOHO 0CTaHaBIMBATLCS HAa BCEX ITUX BO3MOXKHOCTSX, @ PACCMOTPUM
WCII0/Tb30BaHKe OT/IafUMKa /il TOTO, UTOObI pa300parhcst ¢ 00pabOTUMKOM COOBITHS
MarepuansiKonvuectsolIpuli3mMeHnenuy, nprBejeHHOM B JIUCTUHTe 4.1.

Ecnu B pexxvime KoHuryparop pejakTUpyeTcsi TEKCT MOAY/IsI, TO CTAHOBSITCS JOCTYITHBIMU
KOMaH/IbI TTyHKTa TJIaBHOTO MeHt0 OT/1ajiKa, TT03BOJISIOLHe PAaCCTaB/ISITh U yOUpaTh TOUKU
octaHoBa. Touku ocmaHoga MO3BOJISIFOT TIPepPhIBaTh BINOIHEHKE TTPOrPaMMbI B TeX MeCTax, rje
OHU YCTaHOBJIeHBI. 3aTeM pPa3pabOTUYMK MOXKET MPOAHA/TIM3MPOBAThH 3HaUeHNe U TUIT BBIDAKEHUH U
riepeMeHHbIX MOZY/ISl B MOMEHT OCTaHOBKH U MTPOJIO/DKUTE BBINIOTHEHKE MPOrPaMMBbl 10
C/lefyrolel TOUKM OCTaHOBA U T. .

Wtak, otkpoem ¢opmy aokymeHnTa [IpuxonHasiHaknagHas, nepeiieM Ha 3aKi1agKy Moayib,
OTKpOeM TeKCT rpoueaypsl MarepuansiKonnuectsolIpulismeHneHun. Mel BUUM, UTO B ITYHKTE
rnaBHoOro MeHto OT/iaZiKa v Ha TlaHe/Id MHCTPYMEHTOB KOH(UIrypaTropa CTalu JOCTYHbI KOMaH/bl
JUTst paboThI C TOUKAaMU OCTaHoBa (puc. 5.36).

Puc. 5.36. Ilanesb UHCTpyMeHTOB «TOUKU OCTaHOBA»
0C00eHHOCTH UCIO0/Ib30BAaHHUA CCHIIOUHBIX JJAHHBIX

B sTtom pa3aesie Mbl IOrOBOPHUM 00 0COOEHHOCTSX UCIT0/Ib30BAHUS CCHIIOUHBIX [JaHHBIX, TdK KdK,
HCII0/Ib3yA OOCTYII K 3TUM dHHBIM C IMOMOIIBIO 3alIpOCOB, Mbl MO>XK€M 3HAUMTE/IbHO MOBLICUTH
CKOPOCTB IIPpOBEAEHNA JOKYMEHTA U OTITUMHW3HWPOBATE 3TOT IMPOLeCC.

TepMHUHOM «CCBIJIOUHBIE JaHHBIE» MbI OyZ1eM 0003HauaTh JaHHbIe, XpaHsIuecs B 6a3e JaHHBIX,
JIOCTYTI K KOTOPBIM BO3MO>KE€H MpH TTOMOIIA 00HeKTOB BCTPOEHHOTO si3biKa BUjja CChIIKa:
CripaBouHUKCchUTKa. <uMs>, JlokymMeHTCChI/TKa. <UMs> U T. 1. [171 TOro uTOOBI anbHellee
H3/I0KeHHe ObIJI0 TIOHSITHee, MbI IIOCTPOUM OOBsICHEHHE Ha TIpUMepe TOTyUYeHUs CChITKK Ha BUJ,
HOMEHK/IaTyphl [IPU NIPOBe/ieHur JoKyMeHTa OKa3aHue YCIyri.

He Bce faHHbIe, XpaHsiijecs B 0a3e JaHHbIX, IB/ISIOTCS CCbUIOUHBIMHU. DTO CBSI3aHO C TEM, UTO B
Mozenu fAaHHbIxX «1C:TIpeanpusiTysi» CyIeCTByeT /ieJieHHe Ha AaHHbIe, TIPe/[CTaBISOLIIe
00beKTHbBIE CYIIIHOCTH (CIPABOUYHUKH, T/IaHBI CUETOB, JOKYMEHTHI U T. /I.), U JIAHHBIE,
TIPe/ICTaB/ISIOIIEe HeOOBEKTHBIE CYIITHOCTH (PErMCTPhl CBEJIEHUM, PErMCTPhI HAKOTUIEHUS U T. [1.).

C ToukM 3peHusi I1aThOpPMbl HEKOTOPasi COBOKYITHOCTb OOBEKTHBIX [JaHHBIX OTpe/iesisieTCsl He
TO/IbKO 3HAYEeHUSIMU CBOMX T0OJIeld, HO U CaMMM (DaKTOM CBOErO Cyll|eCTBOBaHUs. [Ipyrumu Cl10BamH,
yzanviB u3 6a3bl HEKOTOPYIO COBOKYITHOCTh OOBEKTHBIX IaHHBIX, MbI HE CMOKEM BePHYTb CHCTEMY B
TO K€ COCTOsIHMe, KOTOpoe Obl/Io /10 yAaneHus. [laxke ec/ii Mbl 3aHOBO CO3ZIajUM TY JKe CaMyHo
COBOKYITHOCTb OOBEKTHBIX /JaHHBIX C TEMH >Ke CAMbIMU 3HaUeHUSIMU T10JIeid, C TOUKH 3PeHUst
cucrembl 370 Oyzetr IPYTASl cOBOKYIHOCTh OOBEKTHBIX JAHHBIX.

Kayro TaKyr0 COBOKYITHOCTh OOBEKTHBIX JIAHHBIX, YHUKAbHYIO C TOUKH 3PEHHsT CUCTEMBI,
Ha3bIBalOT 00bEKTOM 0a3bl JaHHBIX.



st TOoro uTOOBI CHCTEMA MOTJIa OT/IMUUTEL OFMH 00BEKT 0a3bl JAHHBIX OT IPYTOT0, KaXKAbIH 00BEKT
0a3bl JaHHBIX (COBOKYITHOCTb OOBEKTHBIX JJaHHBIX) UIMEET BHYTPEeHHUH HUIeHTU(HUKATOP.
Pa3nuHble 00beKThI 0a3bl JaHHBIX BCETZia OyAyT UMeTh pa3Hble BHYTPEHHUE UIeHTU(UKATOPHI.
OTOT UAEHTU(HUKATOP XPAHUTCS BMECTE C OCTa/IbHBIMU JIaHHBIMU 00BEKTA B CIEIMaTbHOM I10J1e
Cchblnka.

HeoOBekTHEIE [AaHHbIe XPAHATCA B BUE 3aIycei ¥ ¢ TOUKU 3peHKs CHUCTEMBI OIpeae /AT CA
HCKJTIOUMTE/IbHO 3HAUeHHUSIMU CBOUX ITOJIEH.

Takum 0Opa3oMm, yzjaiMB HEKOTOPYIO 3alKCh M 3aMKCaB IOC/Ie 3TOr0 HOBYIO, C TOUHO TAKUMH Ke
3HAUEHUSIMH BCEX TI0JIeH, MbI TIOJTYUHM TO K€ CaMOe COCTOsTHUe 0a3bl JaHHBIX, KOTOPOe ObLIO [0
yZaneHus..

Takum 06pa3om, MOCKO/IbKY MbI MOYKEM OJJHO3HAYHO YKa3aTb Ha Ka)KAbIi 00BeKT 0a3bl JAHHBIX, Y
Hac TOSIBJISIETCSI BO3SMOXXHOCTh XPaHUTh TaKOW yKa3aTesib B MOJISIX JPYTryX TabuL 6a3bl JaHHBIX,
BLIOMpATH €ro B 10Jie BBOZA, YKa3bIBaTh B MlapamMeTpax 3arpoca Ipy MOUCKe TI0 CChUIKe U T. .

Bo Bcex 3THX C/lyuyasix Kak pa3 ¥ OyZieT UCI0/Ib30BaThCsl 00bEKT BCTPOEHHOTO si3bIKa Bu/ja CChIIKa.
@daKTUUYEeCKH 3TOT 0OBEKT XPaHUT TOJBKO BHYTPEHHUM UEHTU(MUKATOP, HAXOSAIIUNCS B T10JIe
CchlKa.

Harnpumep, eciu B3saTh Haill JoOKyMeHT OKa3aHue YC/IyTry, TO B [10J1e, XpPaHsALeM PeKBU3UT
TabmuHolM yacTy HoMeHK/aTypa, Ha cCaMOM Jiejie HaXOJUTCsSI BHYTPeHHU uieHTU(UKaTop,
yKa3bIBalOIIMii Ha 3/IeMeHT cripaBoyHuKa HomeHkarypa (puc. 14.1).

4 N\

baza gaHHLIX

DokymeHT Oka3aHueYcnyru
Ccbinka Homep Ccbinka Homenknartypa KonuyectBo

o T - » O 1

Va4

CnpaBoYHukHomeHknaTypa
Ccbinka " Kop HaumeHoBaHue

O 11 MopgknioyeHue BoAabl

. V.

Puc. 14.1. Ccbliika Ha 3/1eMeHT cripaBoyHuKa «HomeHk/aTtypa»
Korza B o6paboTurike cobeitiisi O6paboTkallpoBejeHust JOKyMeHTa

Oka3aHueYc/iyrv Mbl TIpUCBauBaeM 3HaueHWe PeKBU3UTa TabMuHOM yacT HoMeHK/1aTypa Kakoii-
b0 TIepeMeHHOM, MBI IMeeM /1e/I0 C 00beKTOM BCTPOEHHOTO S13bIKa
HNokymeHTOOBEKT.OKa3aHye YCIyTH.

OTOT 00BEKT COZIeP)KUT B ceOe 3HAUEHUS BCeX PEKBHU3UTOB /IOKYMEHTA U PEKBU3UTOB €ro
TabIMUHBIX YacTel.

[TosTomy obpatrienue (JiucTUHT 14.1) IPUBOAUT K TOMY, UTO MBI IIPOCTO YMTAeM JlaHHbIe,
XPaHSILecs: B OTIepPaTUBHOM MaMsTH, B TOM CaMOM 00BbeKTe BCTPOEHHOTO si3bIKa (puc. 14.2).



muctuHr 14.1. O6pairieHre K peKBU3UTY 00beKTa
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Puc. 14.2. UteHyre laHHBIX U3 OllepaTMBHOW NaMATH

OpHako Korzia Mbl 0OpaljaeMcsi K BUly HOMEHK/IAaTyphl Kak K PEKBU3UTY TOTO 3/IeMEHTa
CMpaBOYHMKA, CChUTKA Ha KOTOPBIN YKa3aHa B TaOJMUHOM YacTH JOKyMeHTa (IUCTUHT 14.2),
NpoMCXoAuT OyKBanbHO ciieaytoiee (puc. 14.3).

suctuHr 14.2. O6paiijeHne K peKBU3UTY CCbUIKA

Ecmu TexCrpokallepeuensHomenknarypsl. Homenknarypa. BusHomeHKnatrypsl =

ITepeunicnenus. BuasiHomenknarypel. Marepuan Torga
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Puc. 14.3. Vicrionib3oBaHue Keilia 00beKTOB

[MTockonbKy B 00bekTe [JokymeHTOOBeKT.OKa3aHue YC/Iyry eCTb TO/IBKO CChIJIKA Ha 3/1IeMeHT
cripaBouHrKa HomeHkaTypa v 60siblile HUKaKMX JaHHBIX 00 3TOM 3/1eMeHTe HeT, 1yiatdopmMa
BO3bMET 3TY CCBITIKY U 00paTUTCs 110 Hell B Kelll 00beKTOB B HaZleXK/le HallTH TaM JIaHHbIEe TOTO
00BeKTa, CChIJTKA Ha KOTOPBIH Y Hee eCTb.

Ecu kelll 00b€KTOB He OyZIeT UMeTb HY)KHBIX JJaHHBIX, OH 00paTUTCs K 6a3e JaHHBIX C TEM, UTOOI
TIPOUUTATh BCe JaHHbIe 00BEKTA, CCHIIKOM Ha KOTOPBIN OH 00/1a/iaerT.

I[Tocne ToOro Kak BCe laHHbIE, XPAHSIIMECsS B PEKBU3UTaX HY)KHOTO /IeMeHTa CIIPaBOYHHKA U B
PEeKBU3UTaX ero Tab/IMUHBIX YacTel, OyayT CUMTaHbI B Kelll 00beKTOB, Kelll 00beKTOB BEPHET
3ampaliMBaeMyr0 CChUIKY, XPaHSIIYIOCs B peKBu3uTe BrjHomMeHK/aTyphl CripaBoYHMKA
Homenkarypa.

Ecnu ke B aroputMe mpoBeZieHUs1 TpeOyeTCst aHa/IM3UPOBAaTh JOTIOTHUTE/TbHbIE PEKBU3UTHI
00BEKTOB, CCHUIKM Ha KOTOPBIE COJIEPXKATCs B IOKYMEHTE, a TaK)Ke MCI0/Ib30BaTh Pe3y/IbTaThl
pacyeTa UTOTOB PETUCTPOB, C/IeAYeT UCTIOb30BaTh 3aMpOCkI /it 6osiee ObICTPOL BBIOOPKH JaHHBIX
13 0a3bl JaHHBIX.

To >xe camoe CITIpaBeyIMBO B OTHOIII€HWH BBITIOJIHEHWA JFOOBIX Y4aCTKOB IPpOTpaMMbl, KPUTUUYHBIX
110 IIpOXU3BOAUTE/IbHOCTH. MexaHu3m 3dlIpOCOB JIyullle «4UUuTaeT» I/IH(bOpMaL[I/IOHHy}O 633y N MOXeT
3d OAUH pa3 Bbl6paTI:> TOJIBKO Te€ OdHHbIE€, KOTODbIE HeO6XO,qI/IMbI. HOBTOMY, Haliprumep, B TUITOBbIX



pellIeHUsIX Bbl PAKTUYECKU He YBU/IMTE UCII0/Ib30BaHUsI 00beKTa BCTPOEHHOT'0 SI3bIKa
CrnipaBouHMKBBIOOPKA. <UMsT>. BMeCTo 3TOro rmoBceMeCTHO MCTIO/IB3YIOTCS 3arpocChl K 0a3e JaHHBIX.

OO0BeKTHI.

Yro Takoe 00bekT B TepMuHax «1C:IIpeanpustuisi»? 3TOT BOMPOC 3aUacTyl0 CTaBUT B TYITHUK He
TOJIbKO HaUMHAIOIIMX Pa3pab0TUMKOB, HO U JItOfel, UMEIOIIUX Ompe/ie/ieHHbIM OMbIT pa3paboTKX Ha
riatrgopme «1C:IIpeanpustue».

OcHOBHasi TPYAHOCTD 3aK/IFOYAeTCs B TOM, UTO BCerjja Hy)KHO sICHO TIpe/ICTaB/ISTh cebe, B KAKOM
KOHTEKCTe yroTpe0dsisieTCsi 3TOT TePMHUH.

Kak nipaBusio, TepMuH 06sekm yrioTpe0sisieTcst B OJHOM U3 TPeX KOHTEKCTOB:

e KOHUryparus,
e 0(a3a JJaHHBIX,
® BCTPOEHHBIM SI3bIK.

T'oBOpsI 0 KOHPUTYPALIUH, TEPMUHOM 00beKm KoHpuzypayuu Mbl 0603HaYaeM HEKOTOPYIO
COBOKYITHOCTb OTTMCAHUs JJAHHBIX U aJITOPUTMOB paboThI € 3TMMH laHHbIMU. Harpumep, B
KOH(UTypaLuy MOKeT Cy1iecTBOBaTh 00beKT CripaBOUHUK COTPYAHUKU.

Ha ocHoBaHuM KaXkoro o6bekTa KoH(Urypauu B 6ase faHHBIX C0371aeTcs MH(GOpPMAaLMOHHAs
CTPYKTYypa, B KOTOPOM OyAyT XpaHUTLCS JaHHBIE.

Tak BOT, KOrJja Mbl TOBOPUM O 0a3e JaHHBIX, TEPMUHOM «OOBEKT» Mbl 0003HaYaeM BCETO JIHIIb
HEeKHIA 3/IeMeHT TakKoi MH(POPMALMOHHON CTPYKTYPhl. XapaKTepHOW 0COOEHHOCTBIO TaKOTO
3/IeMeHTa SBJISIeTCS TO, YTO Ha Hero (Kak Ha COBOKYITHOCTb JIaHHBIX) CYILLIeCTBYeT CChI/IKA, KOTOpast
MOXKET SIBJIITHCS 3HaUeHWeM KaKoro-1100 Tosist APyrod MHGOPMAaL[MOHHOM CTPYKTYPHI.

Haripumep, B 6a3e aHHBIX CYIL[€CTBYET CIIPaBOYHUK COTPYAHUKH, B KOTOPOM €CTb COTPYJHHUK
VBaHOB. B 3TOM C/1yuae 37eMeHT CITPaBOUHHKA, COZieP>Kallvii HH(HOPMALIHIO O COTPYAHUKE
VBaHOBe, OygeT ABASTbCA 00beKTOM 0a3bl JaHHbIX. VI eciiu B JokymeHTe IpuxoaHasHaknaqHas
OyzeT cyiiecTBoBaTh peKBU3UT OTBETCTBEHHOEJIUII0, TO THIT 3HAUEHHUsT ITOTO PEKBU3UTA OyJeT
CCBUIKOM Ha 00BeKT 0a3bl ZIAHHBIX, TO €CTh Ha 3JIEMEHT CIPAaBOYHMKA, COZleprKallyi MH(GOpMAaIHIo
00 VBaHoBe.

Ec/u >ke Mbl HaUMHaeM TOBOPUTH O BCTPOEHHOM SI3bIKe ¥ O TOM, KaKUM 00pa3oM Cpe/iCTBaMU
BCTPOEHHOTO sI3bIKa pab0TaTh CO CIIPABOYHHUKAMH, TO TEDMHUHOM «00BEKT» MbI 0603HaUaeM THIT
JAHHBIX, TI03BOJISIOIIMN TIOJTYYUTh AOCTYT K JaHHBIM U 00/1aaro1i{1ii HAOOPOM CBOMCTB U METO/IOB.

Cy1iecTByeT Le/IbIi psifi 00bEKTOB BCTPOEHHOTO s13bIKa, TI03BOJISIOIMX paboTaTh €O
cnpaBouHrKamu (CripaBouHukuMeHepkep, CripaBouHUKMeHepKep. <umsi>,
CrnipaBoyHMKCChIIKA. <UMS> U T. [1.).

Cpeau HUX €CTh O/IUH 00BEKT, KOTOPKII TIPeA0CTaBIIseT JOCTYM K 00BEKTY CIIPaBOUHUKA B Oase
JaHHBIX, — CripaBOUHUKOOBEKT. <uMs> (puc. 5.45).
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Puc. 5.45. O6nekT KoHpUryparuu, o0beKT 06a3bl JAHHBIX,

00BbeKThbI BCTPOEHHOTO s13bIKa
CepBep 1 K/IMEHTHI

Ha mipezbiyiiieM 3aHSITHN MBI CO3ZIa/TM OJHY TTPOLIeAYPY AJisi 00pabOTKH HeCKOIBKUX COOBITUN U
roMecTH/u ee B 00muii moaynb PaboraC/JokymeHTamu. B cBoiicTBax 3TOro 0011[ero MOAY/Ist Mbl
ycraHaBivBamu ¢iaxku Kinvent u Cepeep. O6bsicHuM niogpobHee, oTkyzaa B «1C:TIpeanpustum»
B3s/TCh BOOOIIe KAKUE-TO «K/IUEHTBI» U «CEPBEPhI».

Cucrema «1C:IlpegnpusiTvie» TOAep>KUBaeT 1Ba BApUaHTa PaboThI CUCTeMBbI: (PaliIOBBIN U KITMEHT-
CepBepHbIN.

1C:Mpeanpusartue 8
(knueHTCKas 4acTb)

. e
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daiiy1oBbIN BapraHT PaboThl ¢ MH(OPMAIMOHHOM 0a30i pacCUMTaH Ha
TepCOHaILHYI0 paboTy OFHOTO TI0/Th30BaTeIsl MM paboTy HeOOIBIIIOr0 KO/IMYeCTBa To/b30BaTe el
B JIOKa/IbHOM ceTH. B 3TOM BapuaHTe BCe laHHbIe HHPOPMaI[MOHHOW 0a3bl (KoHpuUryparus, 6asa
JlaHHBIX, aIMUHUACTPaTUBHAs1 MH(OPMal[si) pacrionaratoTcsi B o4HOM (Qatine (puc. 5.46).

Puc. 5.46. ®aiinoBblii BApuaHT pabOThI



{ 1C:Mpepnpuarue 8
(knueHTCKAS YaACTDb)

Knacrep cepeepor
1C:Mpepnpuarua 8

[ CepBep 6a3bl AAHHBbIX
o Microsoft SQL Server
e PostgreSQL
o IBM DB2
e Oracle Database

u;;,qu:*.u AAHHBIX

OcHoBHOe Ha3HaueHHe (aiIoBOro BapuaHTa — OBICTPO U JIETKO
YCTAaHOBUThL CUCTEMY M paboTaTth C Heil. Haripumep, UTo6bI UTO-TO MOCMOTPETh WM AopaboTarh
Joma Ha HoyTOyKe. B (haitioBoM BapraHTe TOXXe MOXKHO BECTH PeasibHYI0 YUeTHYH0 paboTy, HO TIpr
3TOM HY)KHO TIOHUMATh, YTO OH He TIPeJ0CTaB/isieT abCOMFOTHO BCEX TeX yKe BO3MOKHOCTeH 110
MaciuTabupyeMOCTH, 3allUTe IaHHBIX, KaK/e UMeeT K/IMeHT-CepBepHbIi BapuaHT. [To3aTomy, eciiu
BbI CAMOCTOSITe/TbHO BeJieTe OyXTraaTepCKUil yueT WK Y Bac HeOOJTbIION KOJUIEKTUB COTPYAHUKOB, U
BaM He TpeOyeTCsl TapaHTUPOBaHHAs 3allUTa JaHHBIX OT HECAHKI[MOHUPOBAHHOTO HCIO/Ib30BaHUSs
COTPYAHHKAaMH, U Bbl UMEETe OTHOCHUTE/ILHO HEeOO/IBIIIONH 00beM JJaHHBIX, MO)KHO paboTaTh B
¢atinoBoM BapuaHTe. B oCTanbHBIX ke C/lyuasix Hy>KHO MCIIO/Tb30BaTh KJIMeHT-CepBePHbIN BapUaHT.

KiueHT-cepBepHbINM BapUaHT MpejHa3HaueH /1Jisl MCII0/Ib30BaHMs B pab0UMX IPyIINax WM B
MaciiTabe npeanpusitysi. OH pea30BaH Ha OCHOBE TPEXYPOBHEBOUW apXUTEKTYPhI «K/AUeHmcepseep

KnmeHT-cepBepHBI BapuaHT paboThI — 3TO OCHOBHOU BapUaHT [ijist pabOThI B
MHOTOTI0/Tb30BaTe/TbCKOM cpejie ¢ 60/1bIIMM 00beMOM JjaHHbIX. OH TIpefioCcTaB/isieT abCOMOTHO BCe
BO3MOKHOCTH T10 MaCIlITaOUPyeMOCTH, aIMUHUCTPUPOBAHUIO U 3all[uTe JaHHBIX. O[HAaKO OH
TpeOyeT 3HauUNTe/bHBIX YCUINM TI0 YCTAaHOBKE U a/IMUHHACTPUPOBAHMIO.

[Tpu aToM (hr3uuecku cepBepHasi U KJIMeHTCKHe yacTu cucteMsl «1C:IIpeanpusitue» MOryT
pacrosiaratbCs Kak Ha pasHbIX KOMIIBIOTepax, Tak ¥ Ha O4HOM. [71aBHOe, UTO [10/1b30BaTesb He
MMeeT HeTroCpeICTBEHHOTO /I0CTYTIa K cepBepy 0a3 /JaHHBIX, U 3TO M03BOJIsieT 00ecreynBaTh



6e30MacHOCTb IaHHBIX. A B (haiiJloBOM BapraHTe 0a3a JaHHBIX J0/DKHA HAXOAUTHCS Ha HEKOTOPOM
00111eM CeTeBOM pecypce, JOCTYITHOM BCEM T0/Tb30BaTesIsM.

Cucrema «1C:IIpegnpusiTvie» n3HayaIbHO PACCUMTAHA Ha K/IMEHTCePBepHbI BAPUAHT PabOTHI.
XoTs ceifuac BbI pa3pabaThiBaeTe CBOIO yueOHYI0 KOH(MHUTYpaLHio B (hait/loBOM BapraHTe paboThI,
oHa OyzeT paboTaTh U B K/IMEHT-CepBePHOM BapuaHTe 6e3 BalllX JOTOTHUTE/IbHBIX YCHUIINH.

[TpuknagHble pelieHus pa3pabaTbiBalOTCsl OAWH pa3 U O[JMHAKOBO paboTaroT, UTo B OZHOM, UTO B
Apyrom BapuaHTe. To eCTb Tiepexof; C OHOTO BapraHTa Ha /Ipyroi He TpeOyeT repesiesiku
KOH(Urypanuu.

OTO IOCTUTAeTCS 3a CUET TOTO, UTO KOH(MUTypariysi pa3padaTbiBaeTCs BCeryja UCXO/s U3 KIUeHT-
cepBepHOM apxuTeKTyphl. B cucteme «1C:IIpearnpusitvie» poCTo HET BO3MOXKHOCTU
pa3pabaTbiBaTh ee Mo-Apyromy. M1 B TOM ciydae, KOTZa UCI0/b3yeTcs (haiiyioBbIi BapuaHT PabOTHI,
CUCTeMa TIPU UCTIO/IHeHUM TPYKJIaZHOTO PeLleHUs MPOCTO «MMUTHPYET» Ha/uuve cepBepa Ha
KJIMEHTCKOM KOMIIbIOTeDe.

KnueHm-cepeepHas apxumekniypa pa3esisieT BCO pabOTarOLyI0 CUCTEMY Ha TPH Pa3/IMUHbIe YaCTH,
orpeziesieHHBIM 00pa30M B3auMO/IEMCTBYIOILME MEXY COOO0M, — K/TMEHT, CepBep
«1C:Tlpeanpustusi» ¥ cepsep 6a3 AaHHBIX.

Knuenmckoe npunodrceHue — 3710 rporpamma, 4actb cucteMsl «1C:IIpearnpusTtue». OCHOBHOe ee
Ha3HaueHUe — OpraHK3alus M0JIb30BaTeIbCKOro HHTepdeiica, 0ToOpa)keHHe JaHHBIX C
BO3MOYXKHOCTBIO UX U3MeHeHUs. Kpome 3TOro, KJIMeHTCKoe TIPUIO)KeHHe MOXKeT UCIIOMHATh KOZ, Ha
BCTPOEHHOM $13bIKe (TO eCTh KaKHe-TO a/lTOPUTMbI pPa3paboTurKa), HO OTIepUpYeT TPH 3TOM JIUIIIb
OYeHb OIpaHUYeHHBIM POCTPAaHCTBOM TUIIOB BCTPOEHHOTIO f3bIKa. TakoW Mojxo[ MO3BOJIseT
K/TUEHTCKOMY TIPU/IOXKEHHUIO OBITh OUeHb «JIETKUM», He TpeboBaTh MHOTO PECYPCOB,
«TIyTelIecTBOBaTh» 10 VIHTepHeTy 1 paboTarh Jake B cpesie BeO-Opay3epoB.

Knunentckoe npunoxenue Bzanmozenctyet ¢ cepepoM «1C:IIpeanpustusi». Cepsep
«1C:I1pednpusimusi» — 3TO TOXKe TIPOrpamMmma, uacTb cucteMbl «1C:TIpeanpusTue».

O,ELHa K3 OCHOBHBIX 3a/d4 STOMU MporpamMmmsal — 1iepeiaBaThb 3aripoChl OT K/IMEHTCKOT'O TIPUJIOXKEHUS K
cepBepy 0a3 AdHHBIX ¥ BO3BpPAllldTh 06paTHO K/IMEHTY pe3y/IbTdThl 3TUX 3dIIPOCOB.

[pyrasi 3ajaua cepBepa — UCTIOTHeHWe OOJBIIMHCTBA a/ITOPUTMOB Ha BCTPOEHHOM SI3bIKe,
TIOAITOTOBKA JAHHBIX /7151 OTOOpaykeHust (hopM, OTUeTOB | T. /1. To eCTb BCe C/I0)KHBIE BBIYUC/IEHHS,
TpeOyroIIre HeroCpeACTBeHHOW PabOThI C JaHHBIMH, UCTIOHSIOTCS IMEHHO Ha cepBepe. [1pu 3Tom
Ha cepBepe JOCTYITHO MPaKTUYeCKH BCe MPOCTPAHCTBO TUIIOB BCTPOEHHOTO S13bIKa
«1C:Ilpennpusitvsi» (3a UCK/IFOUEHHEM, eCTeCTBEHHO, YUMCTO MHTep(elCHBIX TUIIOB, IOTOMY UTO Y
cepBepa HET HUKaKol MHTep(deliCHOM YaCTH, TaK KaK OH 00IIlaeTCs He C M0JIb30BaTe/IsIMH, a TO/TBKO
C IPYTUMHU MPOrpaMMaMHU: KTMEHTCKUM TIPUIOKEHUEM U C cepBepoM 0a3 IaHHBIX ).

Cepsep 6a3 0aHHbIX — 3TO TOXKe TIporpaMma. OHa y)Ke He SIB/ISIeTCS YaCThI0 CUCTEMBbI
«1C:IIpeanipustie», 3TO CrieLiaIM3UpOBaHHas IporpaMma, rocrasisieMasi CTOpPOHHUMU
IIPOU3BOJUTE/IIMU.

Ee ocHOBHOe Ha3HaueHUe — 3TO OpraHu3alvda U BeJeHue 0a3 AaHHBIX — CTPYKTYPHPOBAHHBIX
OpPraHM30BaHHBIX H(:160p0B AdHHBIX, OITHCBIBAIOINX XdPAKTEPUCTHUKHU KaKUX-TH00 (i)I/IBI/IquKI/IX n/In
BHUPTYA/IbHBIX CUCTEM.



B Hacrosiee Bpems cricteMa «1C:IIpeanpusTre» MoxKeT paboTaTh CO CIeAYIOIIMMY CepBepaMu
0a3 aHHBIX:

e Microsoft SQL Server,
e PostgreSQL,

e IBM DB2,

e Oracle Database.

KoMnunsius o01ux Moy iei

Ha nipefpiyiiieM 3aHATHM MBI CO3/1ali OJHY TPOLIeAYPY /st 00pabOTKK HEeCKOIbKUX COOBITUN U
TTIOMeCTU/TH ee B 001[ui Moaynb PaboraCllokymeHTaMH. Y 3TOTO MOAY/ISA, KaK U y BCAKOTO 0011[ero
MO/y/sl KOHGUTYpaLMH, CYIIiecTBYeT Habop cBoicTB: KnueHT (yriparsisieMoe npunoxenue), Cepeep
1 BHelltHee coejuHeHre. 3HAUEHHUST 9TUX CBOMCTB (MCTHHA/JIOXKb) OMPe/IesIsioT, e OyayT
CKOMITU/TUPOBaHbI 9K3eMIL/ISIPbI 3TUX MOAY/IEH.

PacckakeM 1oZipoOHee 0 TOM, UTO IMPOUCXOJNT, KOT/ja Mbl yCTAaHAB/IMBAEM Te W/ UHbIe (JIaKKH Y
o011ero Mozysi.

[Tpexze Bcero, HEOOXOJUMO TIOHUMATh, 3a4eM HeoOXouMa KOMITUJISALMS. [1esio B TOM, UTO BCe, UTO
MbI pa3paboTasiu ¥ HamKcaau B KOH(MUTYpal[uK, — MOKa TOJILKO HeKasl «3arotoBka». I1nardopma,
KOTZia Mbl 3aryckaeM ee B pexkuMe 1C:IIpeanpusitue, npeBpaiijaeT BCe 3TO B POrpaMMYy, KOTOPYIO
y’Ke MO>KHO MCIIOJIHUTh Ha KOMIIbIOTepe, — KoMnuaupyeT. [Ipy 5ToM, Kak Mbl y>Ke CKa3au paHee,
€CTb pa3Hble YaCTU CUCTEMbI, B KOTOPbIX UCTIOJHSIETCS KOJ, — CepBep, KIMeHTCKHe TIPUIOKeHMUSI.
[To3ToMy ayist 001X MO/Y/IeH Mbl MOXKEM U JIOJDKHBI B IBHOM BH/IE YKa3aTh, I/ie, Ha KAKOU
«CTOPOHEe» OHU JI0JDKHBI OBITh CKOMITU/TMPOBAHBI — HA CepBepe WX KIIUeHTe.

Jlornueckasi CBSi3b 00HEKTOB
[171a peanu3ariyiy 3TOro MpUMepa HaM MOHA00STCSI TPY HOBBIX 00beKTa KOH(MUTypalIiH.

[Tpexxae Bcero, 3To I11aH BUAOB XapakTepucTvK. OH Oy/[eT XpaHUTh BU/Ibl XapaKTePUCTHK,
KOTOPBIMU B IPUHLIMIIE MOXKHO OMKCHIBATh MaTepHuaJlbl.

Kpome 3Toro, Ham moHaI00UTCS CrielfuaibHbIA CIIPABOYHKK, TIOAUMHEHHBIA CTIPaBOYHUKY
Homenknarypa. 31eMeHTbI 3TOTO CIpaBOYHMKA OyIyT UAeHTU(hHUIIMPOBATh MapTUH MaTepHasoB C
HEKOTOPbIM (PUKCHPOBAaHHLIM HAaOOPOM 3HAUeHHUI XapaKTePHUCTHK.

U TpeTuii 00bEKT — 3TO PETUCTP CBe/IEHHIA, B KOTOPOM COOCTBEHHO U OyZieT XpaHUThCS
COOTBETCTBUE KOHKPETHBIX 3HaYeHW XapaKTepUCTHK HEKOTOPOMY BapUaHTy mMarepuasa (CM. pUc.
15.4).

( I

CnpaBo4HUK
«HomeHnknarypa»

7 Mnax Bupos 1

CnpaBoYHUK
XAPUKTEPUCTUK

HomeHknatypa  O6wbekrt Cknaa Konuuectso O6bekT Bupa xapakrepuctuku 3HaueHune

Perucrp Hakonnexnus «OcrarkuMarepuanos» Perucrp cBegeHumn



Puc. 15.4. Jlornueckas CBI3b 0OLEKTOB

B pe3ynbrare uUCmoib30BaHus TaKOU JIOTHYECKON CTPYKTYPBl OOBEKTOB MBI TIOTYYHM BO3MOKHOCTb
OIUCHIBATH K&XX/YIO TIOCTYTIAOLIYIO MAaPTHUIO MaTeprasa JIFoObIM KOJTMYeCTBOM BUJIOB
XapaKTepUCTHK, TIOCKOJIbKY 3TO COOTBETCTBHe Oy/leT XpaHUThLCS B PeTUCTPe CBe/leHUH.

U BMecTe € 3TUM MBI TTOJTyYMM BO3MOKHOCTh BECTH yUeT B pa3pe3e BUIOB XapaKTePUCTHK, [00aBUB
B PErvCTPhl HAKOTI/IEHUS ellle OZJHO U3MepeHHe /s XpaHeHHs! CCbUIKU Ha 3/IeMeHT CIIPaBOYHMKa,
MOJUMHEHHOT 0 cripaBoyHMKY HoMmeHknarypa (puc. 15.4).

B pe3ysnbrare A1 TOro, 4TOObBI Y3HaTh OCTaTKW MaTepHasioB, 00/1a/Jaf0IUMX HEKOTOPBIM 3HaUeHHeM
XapaKTepUCTUKH, JOCTaTOYHO OyzeT BbIOpaTh U3 PeruCTpa CBeIEHUH BCe 3/IeMEeHThI TIOAUHHEHHOTO
CMpaBOYHKMKA C 3TUM 3HaYeHWeM XapaKTePUCTHKU U 3aTeM 10 HUM U UX BajiesibliaM MoJyuYnTh
OCTaTKU perucTpa HaKOIJIeHUsI.

Co3aH1e HOBBIX 00beKTOB KOH(UTypaLuu
Kak MbI y)ke TOBOPH/IM, HaM TIOHAIOOUTCS CO3/IaTh HECKOJIBKO HOBBIX 00bEKTOB KOH(MUTypaIyu:

e crpaBouHUK BapraHTbIHOMEeHK/IaTyphl, UTOOBI OMUCHIBATh TTAPTUX MaTepPUasIoB;

e crpaBouHuK [lonomHuTenbHbIeCBoticTBAH OMeHK/IaTyphl, UTOOBI 3alaBaTh 3HAUEHHST BU/IOB
XapaKTePUCTUK, J71s1 KOTOPbIX HeT MOAXOASIIMX TUTIOB B KOH(MUTypaLuy;

e T[UIaH BU/IOB XapakTepucTUK CBoticTBaHOMeHK/IaTypbl, UTOOBI CO3/IaBaTh BU/IBI
XapaKTePUCTUK;

e peructp cBeeHuit 3HaueHUssCBoHCcTBHOMEHK/IATyphI, UTOObI XpaHUTb 3HAUEHHsI BU/IOB
XapaKTePUCTUK [I/Is1 pa3/IMYHbIX NapTUii MaTepuasoB.

CHauasia co3faiuM 00beKT KoHpurypaumy CripaBOUHHUK C UMeHeM

BapuanTeIHOMEHKIaTyphl ¥ YKa)KeM, UTO OH OyzieT MmoJurHeH cripaBouHuKy Homenknarypa. s
9TOTO0 Ha 3ak/a/iKe Bazenbifpl o06aBUM cripaBouHMK HoMeHK/IaTypa B CITUCOK B/afiebIeB
cripaBouHrKa BapuaHThiHOMeHK/IATyphI.

3areM co37aiUM ellje ofiH 00beKT KoHburyparuu CripaBOuHUK C UMEHEM
HononxutensHpieCBoricTBaHOMeHK/IATypHI.

[Tocne aToro co3pazumM 00beKT KoHpUryparwu [11aH BUZIOB XapaKTePUCTHK C UMEHEM
CaorictBaHoMeHK/1aTyphbI.

YcraHoBUM ero cBOUCTBO THIT 3HaUeHUsI XapaKTepUCTHK.

1711 9TOTO HA’KMEM KHOTIKY BBIOOpA -- ¥ 3a/IaZiIiM COCTAaBHOW THTI JJaHHBIX CJIEAYIOIIUM 00pa3oM
(puc. 15.5):

e UYucno, pyvHa 15, TOUHOCTB 3;

e CTpoKa, A/1Ha 25;

e Jlara;

e byneso;

e CnpasounukCcsiika./JonomaurensHpleCBoricTBaHOMeHK/IATypBI.

Puc. 15.5. OnpesiesieHyie COCTaBHOI'O TUIIA JAHHBIX /I TUIA 3HAUeHUs XapaKTepUCTUK I/IaHa
BU/IOB XapaKTepPUCTUK



3areM cnipaBOYHMKY JlononHuTensHbleCBoOMCcTBaHOMEHKIaTyphl yKaXkeM Br1azesiblia — IJ1aH BU/I0B
xapakTtepucTuk CeoiictBaHomeHKaTypel

Omnucanue XdpPpAKTEPUCTUK BAPDHUAHTOB HOMEHK/IATYPbI

B 3akmtouenue 151 cipaBouyHuKa BapraHnTelHoMeHK/1aTyphl OnuIleM, Te XpaHsaTcsl CBOMCTBa
BapUaHTOB HOMEHK/IaTyPhl U KaK MOIYYUTh 3HAYEHUSI 3TUX CBOMCTB. DTO OlMcaHue Tiatdopma
OyzleT UCI0/Ib30BaTh ABTOMAaTHUeCKH TPU BLITIOTHEHUH OTYETOB U TTpU (HOPMUPOBAHUU Pa3TMUHbBIX
JMHaMUUeCKUX CIIMCKOB, B KOTOPBIX 3a/lelCTBYIOTCS BapUAaHTbl HOMEHK/1aTyphl.

B KOHTeKCTHOM MeHI0 cripaBoYHMKA BapuanteiHoMeHK/aTyphl BoibepeM KoMaHy XapaKTepUCTUKA
(puc. 15.10).

Puc. 15.10. ITepexos K XapakTepUCTHUKaM CIIPaBOYHUKA
«BapuantsiHoMeHK1aTypbI»

OTKpoeTcs AMasIor OMUCaHus XapakTepucTUK. C MOMOIIbI0 KHOTIKK J]06aBUTh B KOMaH/HOM
raHesiu 100aBUM B HETO HOBYIO 3aMKCh. B KauecTBe MCTOUHHKA XapaKTePUCTHK BbIOEpEM I/IaH
BUZIOB XapakTepucTuk CBoiictBaHomeHKMaTyphl. [Tnardopma aBTOMaTHUeCKH OTIPee/InT, UTO
ToJieM Kiitoua OyzeT siBisithest 1osie Ccblka 3Toro o6bekTa koHduryparuu (puc. 15.11).

[Ba ocrapimxcs noss, [Tone orbopa BUOB 1 3HaueHHe 0TOOPa, 0CTaBUM MYCThHIMU. B Halllem
CJTy4ae 3TH T10JIs1 He TIOHaZ00sATCS.

[TepeiiiemM K OMMCaHKIO TOTO, I7ie U KaK XpaHSATCS 3HaUeHUs HallluX CBOMCTB. B KauecTBe
WCTOUHHWKA 3HAUEHHH XapaKTepHUCTHK BbIOEPEM PErUCTp CBeJeHUN
3nauenussCaoiicTBHomeHknatypel. [1nardopma aBToMaTrueCcku OINpeJenT, UYTO B 3TOM PETUCTpe
rosieM o0beKTa siB/isieTcst u3MepeHre HabopCBoIiCTB, a mosieM Buzia — u3Mepenue BugCpoticTsa.

Puc. 15.11. OnucaHye MCTOYHMKA BU/IOB XapakKTepPUCTUK

[TosTOMYy eIMHCTBEHHOE, UTO HaM OCTAHeTCs yKa3aTh CaMOCTOSTE/IbHO, UTO 3HaUeHUsI CBOMCTB
XpaHATCS B pecypce 3HaueHue. B pe3ysbrare onuvcaHyde XapakTePUCTHK [1JIsi CIIPABOYHHMKA
BapuanteiHoMeHKIaTyphI OyzieT BBIT/ISAETh CleAyoM obpa3om (puc. 15.12).

Puc. 15.12. Oncanue xapakTepUCTUK /1S CTIPABOYHUKA
«BapuanteiHomeHk/1aTyphi»

Ha sTOM 3aHSTUM Mbl IPOWUTFOCTPUPYEM BO3MOKHOCTh BeJleHUsI OyXra/iTepCcKoro yJyera
cpeactBamu «1C:TIpeanpusTursi». B paMKax 3TOro 3aHSTHS Mbl He OyfeM 0ObSICHATD U
paccMaTpuBaTh OCHOBBI OyxranTepckoro yueta. [To3ToMy eciv y Bac HeT 3HaHUM OyXTaaTepuH, To,
KOHEYHO, JTyullle CHaya/ia MPOYMTaTh KaKyr-HUOYIb TOMy/ISPHYIO JIUTEPATYPy O TOM, Kak BOOOIIe
yCTpOeH OyXranTepcKui yueT B Halllell CTpaHe.

[l opranu3aiuy OyXraiTepCKoro yuera Mbl HCII0/Ib3yeM Y)Ke 3HaKOMbIH HaM 00BEKT
KOH(MUTypal[iu — TJ/IaH BU/IOB XapaKTEPUCTHK U /IBa HOBbIX 00beKTa — I11aH cuemos u Pecucmp
byxeanmepuu.

Peructp Oyxranrepuu OyzeT UCII0/B30BaThCSl HAMM /151 HAKOTUIEHHS JAHHBIX O COBEPIIeHHBIX
XO035IICTBEHHBIX OIepaLjusx.



C moMolIbHo MJ1aHa CUeTOB Mbl OyzieM OIMUChIBAaTh CUeTa, B pa3pe3e KOTOPHIX BeIeTCs yUeT, a IJlaH
BUJ/IOB XapaKTEPUCTUK OY/IeT CTY)KUTD ZIJis1 OTTMCaHUst 00BhEKTOB aHATMTUYECKOTO yUeTa, B pa3pese
KOTOPBIX J0/DKEH BECTUCh yueT Ha cueTax.

Cpa3sy OroBopuMCs, UToO TIJIaH CYeTOB, KOTOPBIH MbI OyZieM UCIT0/Ib30BaTh B Halllel yueGHOM
KOH(Urypaium, oueHb CUIbHO yripoiieH. OH CO/IepKUT BCETO HeCKOJIBKO YC/IOBHBIX CUETOB,
KOTOpbIe, O/[HAKO, ITO3BOJISIT HaM TI03HAKOMUTBCSI C OCHOBHBIMU MeTO/IaMHU OpraHU3aruu
Oyxrantepckoro yueta cpefctBamu «1C:IIpeanpusitusi».

I1naH BH/I0B XapaKTePUCTUK B OyXra/iITepCKoM ydeTe

O6bekT KoH(pUrypayu [11aH BUIOB XapaKTepUCTUK ObUT TOAPOOHO pacCMOTPeH HaAMH Ha
TpebIAYIIieM 3aHSITHH, TI03TOMY Ceifiuac MbI TPOU/UTFOCTPHUPYEM TOJIBKO HCIIOb30BaHKe 3TOT0
00beKTa B KOHTEKCTe OyXraaTepckoro yuera.

ByxranTepckuii yueT, Kak MpaBuio, MoApa3yMeBaeT BeJieHUe aHaTUTHUeCKOro yueTa Ha
OonbIIMHCTBe cueToB. [/ 0603HaUeHHUsT pa3pe30B aHATUTUYECKOTO yueTa Mbl OyeM UCI0/Ib30BaTh
TepPMUH 8UObI CYOKOHMO. To eCTh Ha KaXK/JOM CUeTe YueT MOXKeT BECTHCh B pa3pe3e HeCKOTbKUX
BU/IOB CyOKOHTO.

A a5t 0603HaueHUsI KOHKPETHBIX 00BEKTOB aHA/TMTUUECKOTO yueTa MbI Oy/ieM HCI0/Ib30BaTh
TEPMHUH CYOKOHMO.

Haripumep, Ha 41 cuete (ToBapsbl) yueT BefeTcsi 00bIuHO B pa3pe3e Homenksarypsl u CK1aJoB,
KOTODBIe SIB/ISFOTCS BUIaMH CYOKOHTO.

A BOT KOHKpeTHast HoMeHKs1atypa [lacra 1mokosiafHast ¥ KOHKpeTHbIN cKi1aZ, OCHOBHOM, yKa3aHHbIe
JJIsI HEKOTOPOM MPOBOJKY 10 41 cyeTy, — 3T0 CyOKOHTO.

Tak BOT, YdCTHBIM C/Tyda€M HMCITI0/Ib30BaHUA I/IdHa BU OB XaPAKTEPHUCTHUK ABJIAETCA IIpUMEHEHUE
ero ajsd OornruCaHuvs BUI0B CY6KOHTO. To ecThb BCe pa3pe3bl dHA/IMTUYECKOT'0 ydeTad OIMUChIBAIOTCA B
COOTBETCTBYIOILEM ITJ/IaHE BUA0OB XdPDAKTEPUCTHUK, U TaM XKe 3a4d0TCA TUTIbL 3HaquHﬁ, KOTOpPLIE
MOT'YT IIDUHUMATL T€ UJIN UHBbIE CY6KOHTO.

JloGaB/ieHHe N/IaHA BH/IOB XapaKTePHUCTUK

ITpuCTynUM K CO3/IaHUIO TJIaHa BUJIOB XapaKTePUCTHK, KOTOPbIH OyZieT cofiep>KaTh OMUCAHKS
pa3pe30B aHAJIMTUYECKOTO yueTa — BU/IOB CYyOKOHTO.

OTKpoeM KOH(pUTrypaTop U 00aBUM HOBBIM 00BEKT KOH(pUrypaiuu I11aH BUJOB XapaKTEPUCTHUK.
3agamum ero ums — BuasiCyokonTo. Ha 3aknazke ITogcrctemMbl yKaXkeM, UTO TJIaH CUETOB OyzeT
oTtobpa)kaThbCsi B oicucTeMe Byxranrepus.

[TocKo/MbKY HaM MOHAI00UTCsT HEKHI BCIIOMOTaTe/IbHbIN CITPABOYHHK, B KOTOPOM T10/1b30BATe !
OyZyT OCyIIeCTBSTh «CBOOOIHOE TBOPUECTBOY» 10 CO3ZIAHMIO 3HAUEHUI HOBBIX 00BHEKTOB
aHAJTUTUUECKOTO yueTa, o0aBuM 00beKT KoHburyparuu CripaBoYHUK 1 Ha30BeM ero CyOKOHTO.

3areM Ha 3aksajike BiiazsienbIibl yKaxkeM, UTO 3TOT CTIPaBOYHUK OyieT MoJjurHeH I/1aHy BU/I0B
xapakTepucTuK BupiCyOKOHTO.

[yt aTOTO Ha 3aKnajKe Biasenbiibl HAKMeM KHOTIKY Pe/lakTHPOBATh 3/IEMEHT CITMCKa U BbibepeM B
KaueCTBe BJla/ie/Tblia CTIPaBOYHMKA TI/TaH BH/IOB XapakTeprucTHK BuasiCybkoHTo (puc. 16.1).

BHKPOEM OKHO peJaKTHMPOBAHUS CIIPABOYHHKA WM BEPDHEMCA K HAILIEMY I/IaHY BU/IOB XdPAKTE€PUCTHK.



Ha 3aknagke OCHOBHbIE YCTaHOBUM CBOMCTBO Tl 3HaUeHUs1 XapaKTepruCTUK. Ha)kmMeM KHOTIKY
BbIOOpA M 3a/]a/IUM COCTAaBHOMW THIT JJAHHBIX CJIeIVIOIIMM obpa3oMm (puc. 16.2):

Bbyxranrepus Hauero OOO «Ha Bce pyku MacTep» BefleT yUeT [ABWKeHUs JeHe)KHbIX CPefCTB
TOJIBKO B pa3pe3e MaTepuasioB U KJIMEeHTOB, HO He UCKJIIOUeHO, UTO B la/ibHelIleM MoHafo0uTcs
JOTIO/THUTe/IbHAs aHaMWTHUKA (TI03TOMY MbI U UCIO/Ib3yeM CrpaBouHUK CyOKOHTO).

O6paruTe BHUMaHUe, UTO TOT CIIPABOYHUK, KOTOPbIH OYZeT UCI0/Ib30BaH B KAUeCTBe
JOTIOJTHUTE/TbHBIX 3HAUeHH XapaKTePUCTHK, TOXKE [O/DKEH BXOJUTh B COCTABHOM THIT JaHHBIX THUIIA
3HaueHWH XapaKTePUCTHK, MHaue KOH(UTypaTop BbIJACT coobijeHre 06 ommoke.

3aTeM yKakeMm, UTO JIOTIOJTHUTEe/TbHbIE 3HAUeHHUsT XapaKTePUCTHK OyyT HAXOAUTHCS B CITPABOUHHKE
CyOKoHTO.

[Tocne sToro nepeiiieM Ha 3aknazKy [Ipouee 1, HaxkaB KHOTIKY [1pezoripeziesieHHble, HaUHEM BBOJ,
Tripe/ioripe/ie/ieHHbIX 3HauUeHWM TJlaHa BUJOB XapakTepucTHK (puc. 16.3). To ecTb Tex BUJOB
AaHAJTATUUECKOTO yueTa, B pPa3pe3e KOTOPhIX Mbl OylieM BECTH yueT.

Puc. 16.3. IIpenornpegeneHHbie BUbl XapaKTEPUCTUK

Hakumasi kHomKy []06aBUTh, CO3/1a/iMM TIpeionpe/ie/ieHHbIN BU, CyOKOHTO Matepuarsbl ¢ KOZjoM
000000001 u Tunom CnpaBouHuKCchuika. HomeHkarypa.

3areMm co3gaauM Buf cyokoHTo KnuenTsl ¢ kogom 000000002 u Trrom
CnpaBouHUKCcblKa. KimmeHThI.

Ha 3ToM co3ganue BUZIOB CyOKOHTO 3aBepIIeHO, M Mbl MOYKEM TIepeMTH K 3HAKOMCTBY CO
CJIeIyIOIIM 00beKTOM KOH(UTypalvu, KOTOPbIi OyJeT ucronb30BaH HaMu, — [171aH cyeToB.

Yto Takoe «Il;1aH cueToB»

OOBeKT KOH(l)I/II‘ypaL[I/II/I Ilaan cuemos npeagHasHaueH AJId OITMCAHUA CTPYKTYPbI XpdHEHUSA
I/IH(i)OpMaL[I/II/I 0 COBOKYITHOCTH CMHTETUUECKHX CUETOB IIpeAIpUATHA, KOTOPhbI€ CO34dHbI AJId
IPYNITMPOBKHU JdHHBIX O €ro XO03slICTBEHHOM AedaTe/JIbHOCTH.

Ha ocHoBe o6bekTa kKoHburyparuu [1naH cueToB tuiatgopma coszaet B 6a3e JaHHBIX TaO/IUIBI, B
KOTOPBIX OyZIeT XpaHUTbCS1 MH(MOPMALHsI O TOM, KaKHe CueTa U KakuM 00pa3oM OyzieT UCIo/Ib30BaTh
TIpeTpUsITHE.

OTO MOXKeT OBITh CUCTEMa GYXI“aJITepCKI/IX CUETOB, YCTAHOBJIEHHAA roCy4apCTBOM, IJIdH
yIlipaB/IeHU€CKHUX CHETOB WU/IU l'IpOPI3BOJIbeII>i Ha6op CUETOB, UCITIOJ/Ib3yeMbIX /I dHa/IM3d TeX WU
HWHBIX BUI0B edATe/IbHOCTHU MPEATIpUATUSA.

[Tnau cuetoB B cucteme «1C:IIpeanpustie» Mojaep>KUBaeT HepapXxui0 CyOCUeTOB: K KaXKJOMy
CUeTy MEePBOT0 YPOBHSI MOXKET OBbITh OTKPBITO HECKOJILKO CyOCUeTOB, KOTOPbIE, B CBOKO OUepe/ib,
MOT'YT UIMeTh CBOU CyDOcueTa, U TaK Jasee.

Hampumep, 3akoHO/[aTe/TbHO YTBEP KAEHHBIH TJIaH CUeTOB [I7Is BefleHus1 OyxyueTa B Poccuu nmeer
cnenytouuii Buj (puc. 16.4).

Puc. 16.4. Poccuiickuii 1j1aH CUETOB



ITo mobomy cueTy UM CybCueTy MOXKET BeCTUCh aHATUTUUeCKUM yueT B pa3pe3e CyOKOHTO,
OIMMCAHHBIX B TUIaHE BU/IOB XapaKTepUCTUK. CBsA3b MEX/y TJIAHOM CUETOB U IJIAHOM BU/IOB
XapaKTepUCTHK 33/]aeTCst pa3pabOTUMKOM Ha 3Tare KOHPUTyPUPOBAHUSI.

[171s1 oTiMicaHusI UCTIOBb3YeMbIX CYyOKOHTO CHCTeMa CO3/jaeT B TIIaHe CYeTOB CIIel[Ha/IbHYIO
TabmuHyto yacte BuabiCyOKOHTO, KOTOpasi He BUIHA B KOH(Uryparope (HO AOCTYITHa CpeJiICTBaMU
BCTPOEHHOTO $513bIKa).

3aueM Hy)KeH IJIaH BH/IOB pacyeTa U PerucTp pacyera?

Ha 3TOM 3aHATHY MBI paCCMOTPUM, KaKre BO3MOKHOCTH /IJIs aBTOMaTHU3aLiy CJI0KHBIX
TepruoyYeCcKUX pacueToB mpegocras/seT cucreMa «1C:IIpeanpusTtue.

Takue pacueThl UCTIOb3YIOTCS TIPEXKAe BCEro MpH pacyeTre 3apaboTHOM miatel. [ToaTomy
JlaJibHelIlIee UX pacCMOTpPeHHe Mbl OyieM CTPOUTH Ha IpUMepe pacdeTa 3apaboTHOM MJiaThl
COTPYAHHUKOB, KoTopbie pabotatot B Halem OOO «Ha Bce pyku macrep».

B o61mieM cityuae cymma 3apabOTHOM TIaThl COTPYHUKA CK/IaZIbIBAETCSI U3 MHOXKECTBA YacTel
(HarpuMmep, orijiaTa 1o OKJiaAy, IPeMUH, ITpadbl, OTUIAThI 10 6OJILHUUHOMY JIUCTY, pa30Bble
BBITJIATHI U T. A1.). Kaykaast U3 3TUX yacTeld paCCUMTHIBAETCS TI0 HEKOTOPOMY a/ITOPUTMY, IIPUCYILEMY
TOJILKO 3TOM YacCTH.

Hanpumep, cymma mtpada MokeT oripefieisiTbCsi MPOCTO (PMKCUPOBaHHOW CYyMMOM, CyMMa TIpeMUU
MOJKET paCCUMTHIBATLCS KAk TMPOLIEHT OT OKJaJja, a CyMMa OI/IaThl 110 OKJ/Ia[ly PaCCUMThIBAeTCS
MCXOZIsI U3 KOJTMUEeCTBa paboumx JHEH B MecsIie ¥ KOJMUeCTBa JAHel, 0Tpab0TaHHbIX COTPYAHUKOM.
[TosTomy a1t 0603HAUEHUS KaXK0H TaKOM YacTH Mbl OyZ1eM UCI0/Ib30BaTh TEPMHUH 8UO pacuemd.

AJTOPUTM Ka>K[J0TO BH/Ia pacueTa OnMpaeTcs B 00IeM c/lyuae Ha /iBe KaTeropuy rlapaMeTpoB:
TIepro/, 3a KOTOPBIN HY>KHO TOJTyYUTh KOHEUHbIe JaHHbIe, 1 HAaOOp HEKOTOPBIX UCXOJHBIX [JaHHBIX,
WCII0JIb3yeMbIX TP pacueTe.

Kak nipaBu/io, B peasibHOM )KM3HU pa3/inyHble BU/bl pacueTa CyLeCTBYIOT He caMmu Tio cebe, a
OKa3bIBalOT HEKOTOPOe B/IMsIHKE Ha JIpyrve BU/bI pacueTa. Vlcxozs U3 Toro, 4yTo BUJ, pacueTa
OMUpaeTCs Ha /IBe pa3/iMuHble KaTeropyuuy NapaMeTpoB, TaKoe BUSIHHE TO)Ke UMeeT JABOWCTBeHHbBIN
Xapakrep.

3aBHCHMOCTBH 110 6a30BOMY NIEPHOAY
OTO MOXeT OBbITh B/IMsIHUE Ha UCXO/HbIe laHHbIe, UCIT0/Ib3yeMble TPU pacuerTe.

B kauecTBe rnprMepa MO)KHO TIPUBECTH HauMCJieHre TIpeMUU B BH/le TIPOLIeHTa OT OIIaThl 10
oksazy. [Tpy U3MeHeHUH OT/IaThl TI0 OKJIaZly pa3Mep MPEMUU TOXKe [IO/DKEH ObITh TepecunTaH,
WCXO/Isl U3 HOBOM CyMMbI HaUMC/IeHHOT0 OK/aza. [IpyruMu cioBaMu, CyMMa HauKlC/IeHHOTO OKJiaja
sB/sieTcst ©a30i /71 pacueTa IIpeMuH.

[TprueM MOCKO/IBKY OKJ/a/| paCCUMTHIBAETCS 32 HEKOTOPBIN Tepro/, IIpY pacueTe NpeMUy Ham
VMHTepeCcHO 3HaTh He 3HaueHue OK/a/jja BooOille, a CyMMYy, HAUMC/IEHHYIO B TOM Tiepro/ie, KOTOPbIi
B/IMsIeT Ha pacyeT npeMuu. Takoii meprof; Mbl OyZieM Ha3bIBaTh 6a306bIM, a TTOJO00HYIO 3aBUCUMOCTh
MeXXJy BUZIAMH pacueTa — 3d8UCUMOCMbIO no 6a308oMy nepuody.

B kauecTBe npyMepa pacCMOTPUM HauKC/IeHHe NpeMuu 3a arpesib. [IpeMus [J0o/mKHa HAUUCIATHCS B
pasmepe 10 % oT CyMMBbI, HaUMC/IEHHOM B KaueCTBe OIIaThl 10 OKiazny. CiefoBaTesibHO,



HeoOX0IMMO TTPOaHaTM3UPOBATh BCe 3allMCH 0 HAUMC/IEHHUSIX OTIaThI 10 OK/Iajy, KOTOpbIe
TIOTTaZIAl0T B UHTEPECYOIIUI Hac Oa30BbIM ME€pPUO/], a UMEHHO arperib.

Honyctum, ob1masi cymMMa Takix HauuciaeHui cocraBusia 8 000 py6sieif — B 3TOM ciiydae TipemMust
Jl0JDKHa OBITh HaurcieHa B pa3mepe 800 py6seii (puc. 17.1).

Basosbiii nepuop

Mpemus l 800 py6neii
Oknap | 6500 py6nei 8000 py6nei 9000 py6nei |
l i . | DakTuueckuii
: i : ! nepuon
Mapr Anpens Maii nevicreus

Puc. 17.1. 3aBUCUMOCTb TIPEMUH OT OKJIazia 10 6a30BOMY MepHOAY
BoiTecHeHHe M0 Iepuojy AeicTBus

OTO BIUSHUE MOXKeT ObITh He Ha UCXOZHbBIE JaHHbIe, a Ha CaM TTePHOJ, 32 KOTOPbIN MPOU3BOJUTCS
pacuer.

B kauecTBe rpriMepa MO)KHO TIPUBECTH pacyeT OTLIaThl 10 OK/Ialy U HEBBIXOZ Ha paboTy.
[TpeanonoxuM, Mbl HAUMC/IUIA COTPYAHUKY OIIATy 110 OKJ/IaAy 3a MapT. B aToM ciyyae nepuop
JercTBus Takoro pacyera Oyzet ¢ 01.03.2013 mo 31.03.2013.

[Tocsie 3TOr0 MBI MOTYYUIA UH(POPMALIMIO OT PYKOBOJUTE/IS OT/e/1a, YTO, OKa3bIBaeTCsl, COTPYAHUK
OTCYTCTBOBas Ha paboTte ¢ 1 mo 10 MapTa 1o HeM3BeCTHOM MpuurHe. B 3TOM cydyae HaM HY)KHO
OyzeTt mpou3BecTH pacueT HeBbixo/ (B KOTOPOM MOYKHO pacCUMTaTh KaKUe-TO yAepKaHus C
COTPYZHUKA).

Ho kpome 3T0oro Heo6xoquMo OyeT MepecunTarTh ¥ OK/aj COTPYAHUKA, UCXO/S U3 TOTO, UTO
dakTrueckuii nepuoy AeiictBus pacueta Oknaf ctan Terneps ¢ 11.03.2013 o 31.03.2013.

Takoe BrusiHE MbI OyzieM Ha3bIBaTh 8blMeCHeHUeM no nepuody oeticmeusi.

B pe3synbrare eciv 3a MoJHBIN Mecsil] paboThI COTPYAHUKY /I0/DKHO ObUI0 ObITH HauncieHo 9 300
pybreii, To Temepsk, 3a (pakTUUeCKUii Tieprof paboThl, HauKrcieHue coctaBut 6 300 pybseii (puc.
17.2).



DakTuueckun
Oxnap - 21 peHb, 6300 py6nen nepuopg AencTBua

Hessbixop - 10 gHen

| ) . Mepuop
| Oxnap - 31 aexHb, 9300 py6nei g
I I
01.03 10.03 31.03

Puc. 17.2. 3anuck pacueta «HeBbIX0A» BbITeCHsIET 3auch pacueta «OK/iaz» Mo Mepuoay AelCTBUs

Takum 06pa3om, UCXOs U3 ABYX BUJOB B3aUMHOTO BJIUSIHUSI PaCUeTOB, MOXKHO CKa3arh, UTO B
ob111eM ciyuae ¢ KaKIbIM BHOM pacueta OyZeT CBsi3aHO TPH Neproza: epuof, AeidCTBus,
(akTUyecKuii mepuof 1 6a30BbIi TIepHO.

e [lepuod Oelicmausi sSIBJISIETCS «3arpallirBaeMbiM». TO eCTb, yKa3bIBasi Iepuo/, 1eHCTBUS, Mbl
roBopuM: «MbI X0Ter Obl, UTOOBI pe3y/bTaT AeHCTBOBA/T B 3TOM TIEpHO/IE».

e dakmuueckuil nepuod — 3TO TO, UTO TOAYUYHUI0Ch U3 TIepHOAA AelCTBUS MOC/Ie aHaIu3a BCex
MePUOZOB [IeMCTBUS paCueToB, KOTOPbIE BBITECHSIOT Halll 110 [TIePUOAY JeUCTBUS.

e Fa3oebiil nepuoo — 3TO TIepUOJ, B KOTOPOM MbI aHa/TM3UPYeM pe3y/IbTaThl APYTHUX PacueToB,
B/ISTIOIIMX Ha Halll 110 6a30BOMY TIepHOAY.

Kak BuiTe, B3aMMHOE B/IUSTHUE MEX/Y BUZIAMU PACU€TOB MOYKET ObITh JOBOJIbHO pa3HOOOPa3HbIM
Y, UTO caMoe CJIOXKHOe, MHOTOYPOBHEBbIM. To eCTh OZIUH BU/J, pacueTa MOKEeT B/IUSITh Ha APYrou,
KOTOPBIW, B CBOIO OUepe/ib, BIUSET Ha TPeTUM U T. .

OueBUHO, UTO B 3TOW CUTYyal[u¥ TpebyeTcss HeKWi YHUBEPCaTbHbBIM MeXaHU3M, TT03BOJISFOIINN
OTKCaTh KaXX/IbIi U3 BU/IOB PACUYeTOB (ero airopuTM, B/WsIHUE Ha [IpyTHe BU/Ibl pacueToB,
3aBUCUMOCTbD OT ZIPYTUX BU/IOB PacyeToB), 006eCrieunTh XxpaHeHue JaHHbIX, TTOTyYeHHbIX B
pe3y/sibTaTe 3TUX PacueToB, U KOHTPO/Ib HE0OX0AMMOCTH TiepepacyeTa pe3y/bTaTOB 3aBUCUMBIX
pacueToB B C/yuae M3MeHeHUs pe3y/IbTaTOB MePBUYHbBIX PACUETOB.

B cucreme «1C:IIpeanpusitue» Takol yHHBepcaabHbI MeXaHM3M peai30BaH NPy MOMOLLH TI7IaHOB
BU/IOB pacueTa U PerMcTpoB pacuerta.

U nepBbIM 00bEKTOM KOH(MUTYpaI|K, C KOTOPbIM Mbl HAUHEM 3HAKOMUTbCSI Ha 3TOM 3aHSTHH, OyaeT
Ilnan BuAOB pacuera.

YTo TaKoe nyiaH BUAOB pacuera

O6bekT KOH(pUTYypauyu I1iaH eudos pacuema npejHa3HaueH J/isi ONMMCAHKS CTPYKTYPbI XpaHEeHUs!
MH(OpPMaLIMK 0 BO3MO)KHBIX BHZIax pacueToB. Ha ocHoBe o0bekTa koHburypauyu I1naH BugoB
pacueta 1uiardopma coszaeT B 6a3e ZaHHBIX TaO/IUITY, B KOTOPO Oy/ieT XpaHUThCs MH(OpMaLUs O
TOM, KaKHe CyIeCTBYIOT BHU/bl pacyeTa U KaKOBbl B3aUMOCBSI3U MEX/y HUMHU.



OTmunTeibHON 0COO@HHOCTHIO T/IaHa BUJIOB pacyeTa SIB/ISIeTCs TO, UTO TI0/Ib30BaTeb B IpoLjecce
paboThI MOXKeT 00aB/ISITh HOBBIE BH/bI pacyeTa. Takasi BO3MOKHOCTh /le/laeT MEXaHHU3M
TIeprUoINYeCKUX pacueToB Oosee rUOKKMM U TIO3BOJISIET TI0/Ib30BATe/TI0 CO3/jaBaTh COOCTBEHHBIE
BU/IBI pacueTa, TOMHUMO TeX, KOTOPbIe 3a/laHbl pa3pab0TUMKOM Kak TpeZionpe/ie/ieHHBIe.

O6mwexT KoH(puryparuu [11aH BUJOB pacyeTa UMeeT CBOMCTBO Vcronb3yeT nepuop Aeiicteusi. C ero
TIOMOLL[bIO OTIpe/iesisieTcsi, OyAyT /I B 3TOM IJlaHe HaXOAUTBLCS BU/IbI pacyeTa, KOTOpbie MOTYT ObITh
BbITECHEHBI 110 TIePUOAY JeHCTBUS.

Ecmm 310 CBOMCTBO YCTAaHOBJ/IEHO, TO pa3pa60Tq1/IK MojsiydaeT BO3MOXHOCTB yKa3daThb /I KaXKI0Tr0
BHa pacyeTa Te BH/bl, KOTOPbIE€ BLITECHAIOT €ro I10 Iepruoay AEﬁCTBHH.

CrnenyrolM BaXXHBIM CBOMCTBOM 00bekTa KoHurypaiuu [11aH BUZOB pacueTa siB/IsSieTCst
3aBrcuMocTh OT 6a3bl. OHO oripe/iesisieT, OyAyT /i B 3TOM T1IaHe HaXOJUThCS 3aBUCHUMBbIe 110
6a30BOMY Tepuo/ly BU/bI pacueTa.

Ecmm 310 CBOMCTBO YCTaHOBJIEHO, IMOABJ/IAETCA BO3MOXXHOCTD YKd3dTh, B KaKOM I1/laHE BU 0B
pacyueTa 6Y,ZLYT HaXOAWTbCA 6a30BLIe BHU/JBI paCyeTa U, KpoOMe 3TOI'o, Kak 6y,qu orpeneaaTbCd 3Ta
3dBUCHMMOCTb.

Cy1iecTByeT BO3MOXKHOCTD yKa3aTh OAWH U3 IBYX BH/IOB 3aBUCUMOCTH OT 0a3bl: 3aBUCUMOCTh 110
repuoay JelCTBYs U 3aBUCUMOCTh 110 TIePUOAY perucTpariu.

E1je ogHO# BaXkKHOM 0COOEHHOCTHIO T/IaHa BU/IOB PacyeTa siB/IieTCsl BO3MOXKHOCTDb CO3IaHUS
TIpe/ioTpe/ie/IeHHBIX BUZIOB pacueTa U OMMCAaHUS UX B3aUMHOTO BJUSHMS. [Ipy 3TOM B 00111eM
c/lyyae pa3pabOTUMK UMeeT BO3MOXKHOCTh YKa3aThb TPU KaTeropuy BUOB pacueTa, BAUSIONUX Ha
ripefioripe/ieJieHHbIN BU/J, pacueTa:

e FBasoeble — UX pe3y/abTaThl 0/DKHBI ObITH UCITO/IL30BAHbI ITPH ITepepacyeTe 3TOro BUa
pacuera;

e BbimecHsowjue — BbITECHSIFOT 3TOT BH/J|, pacueTa 1o Mepruoay AeUCTBus;

e Bedywjue — u3MeHeHHe UX Pe3y/IbTaTOB JI0/DKHO TIPUBOJUTH K He0OXOAMMOCTH TiepepacueTa
3TOrO BUZA pacueTa.

Terneps y Hac Bce TOTOBO /i/IsI TOTO, YTOOBI HauaTh Pa3paboTKy CHCTeMBbI pacueTa 3apaboTHOM T/IaThl
OOO «Ha Bce pyku macrep».

B 3Toi1 11aBe MbI CO3/1aZiIM ZIOKYMEHT, C TIOMOII[BI0 KOTOPOTO OYZyT BBITIOHATHCS Pa3/IMUHbIE BUBI
HauMCJIeHW; TOCMOTPUM, KakK U Korza rardopmMa ¢hopMupyeT 3arucy repepacueTa; yBUINUM, Kak
paboTar0T MeXaHW3MbI BBITeCHEHHS T10 TTePUO/y AeUCTBUS ¥ 3aBUCUMOCTH T10 6a30BOMY IT€PHOAY.

Kpowme 3TOr0, MBI CO3a/MM OTYeT, OKa3bIBaKoLIMK HaunucieHus: cotpygHukam OOO «Ha Bce pyku
MacTep», U cfiejlaeM Tak, UTOObI JaHHbIe pPacueTOB MOXKHO ObL/IO MO//IeP>KHUBaTh B aKTya/IbHOM
COCTOSIHUM.

B 3akstoueHre Mbl T03HAKOMUMCS C HOBBIM 371eMeHTOM (opMbl — /luazpamma I'auma — v ¢ ero
TIOMOIIIBIO HAIVISITHO TIPOMITFOCTPUPYEM paboTy HEKOTOPBIX MEXaHW3MOB pacuera.

Jlob0aB/ieHHe JOKYMeHTa 0 HAUHC/IeHHAX

st TOro uTOOBI UMETH BO3MOXXHOCTh PErMCTPUPOBATh B Oa3e JaHHBIX HAUMCJ/IeHUs, TIPOM3BOIUMBIe
corpygurukam OOO «Ha Bce pyKu MacTep», HaM TIOHaIOOUTCS CTielfia bHbIN JOKYMEHT.



OTkpoeM KoH(puUryparop u o6aBUM HOBbIN 00beKT KOH(puUryparuu JokymeHT. HazoBeM ero
HauncneanssCoTtpyaHukaM. 3aiafiiM Tipe/icTaBieHre o0bekTa Kak Haurcienue cotpynnyukam. Ha
3aksagke Hymepanusi yctaHOBUM:

e Tun HoMmepa — Yuciio,
e JlnuHa HoMepa — 5 (puc. 18.1).

Ha 3axnazike [TofcucTeMsl yKaskeM, UTO JOKYMeHT OyzieT 0ToOpakaTbCsl B TIOfCHCTEMe
Pacuer3apninarsl.

Ha 3dK/1aJKe ,[[aHHbIe YKaXeM, UTO 3TOT JOKYMEHT 6y,11€T HMETb Ta6J'II/I‘—IHy}O vactb Haurcnenwus,
coZep Kallyro Cjieayromye peKBU3NUThBI:

e Corpynnuk, Tun CripaBouHUKCcbliKa. COTPYAHUKY;

e I'padukPabotel, Tvn CripaBouHUKCcbuika. Bugpil'padrkoBPaboTsr;
e JlataHauana, Tun [ara;

e [laraOkoHuaHus, TuI [lara;

e BugPacuera, Tun [1nanBugosPacueraCcouika.OcHoBHbIeHauvicienusi;  HauuciieHo,
Yucno, gnvHa 15, TOUHOCTS 2.

| OcHoeHble
- ABTOHYMEPAUMA (v)
| MoacucTem
e Hymeparop [ i ,ax]
| PYHKUMOHANEHBIE ONUWM -
( JaHHele @nuﬂa HoMEpa [ 5 :D
( b Hymepaus KOHTpO/b YHUK 3NEHOCTH: (v]
- Heuwwenus
B Tun HomMepa
| NocnegosarensHocTy
( KypHane! B
| Popsl
[‘ Mone eBoga MepuoguiHoCTE [Henepuonuuecxuﬁ E]
| Komarael
( Marerel
\' BBoa Ha ocHOBaHUM
| MNpaea
| DiMeH aaHHbIMM
( Mpoyee
[ﬂeﬁcraun v] [ <Hazan ] [ Danee> ] [ Jakpbre ] [ Cnpaeka ]

Puc. 18.1. Hymepanus 0KyMeHTa

PexkBusuthel [latraHauasna u JlaraOKOHUaHUS ITOHA[00STCS HaM [ijis TOTO, UTOOBI 3a/1aBaTh TIepUO/, B
KOTOPOM [10JDKHA [IeMCTBOBAaTh 3alluCh pacyeTa.

Ha 3dK/1dJIKe ,[[BI/I)KEHI/IFI 3dlIpeTHM OIlepaTuBHOE IMMpoBeJeHNEe JOKYMEHTA.



Ot™meTuM, UTO JOKYMeHT OyzieT co3/jaBaTh JBU)KEHHS 110 perucTpy pacyera Hauncnenus, u
3aryCTUM KOHCTPYKTOD JBKeHuH (puc. 18.2).

Puc. 18.2. [IBrykeHUs JOKyMeHTa
B okHe KoHCTpyKTOpa BbibepeM TabnynyHyto yacTh HaurcieHust 1 HaKMeM 3aro/HUTh BbIpaXKeHHs..

Hnst pekBusutoB [lepuon/letictBusiKonel] u ba3zoBebitillepronKoHel| yka>keM BbIpaxkeHHe
Konen/Iusi(TekCtpokaHauvcnenusi. laraOKoHuaHus).

Hns nona [lepuopPerucrpanuu ykakeM BblpaxkeHue [lara.

Pekeusuty VicxogHbie/laHHBIE TIOCTaBUM B COOTBETCTBHE PEKBU3UT TabMMuHOM yacTh HaunceHo, a
JUist pecypca Pe3ynbrar ocTaBUM IyCcTOe BhIpaXKeHHe, TaK Kak MbI OyZieM ero IMoTOM PacCUMThIBaTh
(puc. 18.3).

WudopmarinonHas 6a3a Hamedt pupmbr OOO «Ha Bce pyku MacTep» TIOKa ellje OueHb Majia. B
CaMOM JieJie B MPOLeCCe CO3/aHus Y MPOBePKU paboThl KOHPUTYpaL[UK Mbl 100aBU/H B Hee BCEro
JIVIIIb HECKOJILKO 3JIEMEHTOB HOMEHK/IaTypPhl, [IPOBE/IM HEOO/IBbIIIOe KOTUUECTBO JOKYMEHTOB.

OpHako peanbHbIe HHGOPMAILIMOHHBIE Oa3bl Cozlep>KaT ropasgo 0oJIbIlle pa3HO0Opa3HOM
WH(OpPMaLIMH, U UHOT/IA TIOUCK HY)KHBIX IaHHBIX CTAHOBUTCS IOCTATOUHO CJIOXKHOM 3afiauei,
0C00EHHO /1J1s1 1T0JTb30BaTeIsl, TJI0X0 3HAKOMOTO C HOMEHK/IaTypOi TOBAapOB (YC/IYyT) WM C [IePeYHEeM
KOHTPAreHTOB, C KOTOPbIMU paboTaet ¢hrpMma.

CrerasibHO AIJ1s1 TOTO, UTOOBI 00/IETUNTh TOUCK He3HAKOMOM MH(OPMaIK B 0a3e JaHHBIX,
cuctema «1C:IlpeanpusTre» COlEeP>KUT MeXaHK3M T0JIHOTEKCTOBOTO TIOMCKA B JJAHHBIX.
[TpenmyiriecTBa 3TOr0 MeXaHHU3Ma 3aK/IF04Yal0TCsl B TOM, UTO OH T03BOJIsIeT UCKATh JJaHHbIe, BBO/S
TIOMCKOBBIH 3arpoC B MPOCTOM U ecTeCTBeHHOM opMe, Haripumep: «TenieoH abaynoBa». [1pu sTom
MOYKHO MCITO0/Tb30BaTh CIiel[iabHbIe OIepaTophl, HAMoAO0Ke TeX, UTO MPUMEHSIOTCS TIPH ITOMCKe B
Nureprete (U, WJIN, HE u T. 11.).

ITo/THOTEKCTOBKII TTIOMCK ‘lpeBBBI‘—IaﬁHD y,[[O6EH B TeX C/Iy4asX, KOrjaad Mbl He 3Hd€M TOYHO, I'Zie
HaxXo4ATCAd HY>KHbI€ HAM [IdHHbIE (HaanMep, B KdKOM CHpaBOqHI/IKE). Taxske MMOJIHOTEKCTOBKII
IMONCK OKd3bIBA€TCA HE3daMEHHUM TOI'ld, KOIld Mbl HE 3Hd€M TOUYHO, UTO HY>KHO UCKdTb (HaHpI/IMep,
He MTOMHKWM TOUYHO€ Ha3BaHWE€ HOMEHK/IaTypPbl W KOHTpaFeHTa).

Kpome 3TuX BO3MO)KHOCTel MOTHOTEKCTOBBINM MOUCK M03BOJIsIeT HAXOAWUTh JJaHHbIe TaM, IJie pyrue
MeTO/IbI TTIOUCKa KpaiiHe TPY/J0eMKU WU TPeOyrOT CO3/laHusl Cliel{iabHbIX aTOPUTMOB U
obpaborok. Haripumep, Mo/THOTEKCTOBBIH MOUCK XOPOILO yMeeT paboTaTh C TEKCTOBBIMU TOISIMU
60BN A/TMHBI U TIOSIMA TUTA X paHuIurie3HaueHusl.

Ha 3ToM 3aHSTHM MBI TTO3HAKOMUMCS C OOLIMIMY CBEZEHUSIMUA O MeXaHU3Me TI0THOTEKCTOBOTO
TIOMCKa B JIaHHBIX, CO3/1a/IMM TTOJTHOTEKCTOBBIN MH/IEKC U Ha er0 OCHOBE MOMNpo0yeM HaWTH HY)KHbIe
naHHbIe B 0a3e maHHbBIX Hamero OO0 «Ha Bce pyku Mactep».

Oﬁmne CBeieHudA 0 Me€XdHHU3Me MMO/THOTEKCTOBOI'0 IOMCKa B JdHHBIX

MexaHW3M NOTHOTEKCTOBOIO MOMCKA «1C:Hpe,qnp1/151TI/1;1» OCHOBdH Hd HCIT0J/Ib30BAHHUM [IBYX
COCTaBJ/IAOIIUX:

® [I0JITHOTEKCTOBOI'O MH/IEKCa,
® CpeacCTB BLITIOJTHEHHS ITO/THOTEKCTOBOI'O IMOKCKA.



1711 TOro uTOOBI ObI/Ia BO3MOYKHOCTD BBITIOJTHATD MOJTHOTEKCTOBBIHN IMOMCK, 00513aTe/TbHO J0/KEeH
CYIIIeCTBOBATh MOJTHOTEKCTOBBIA UH/IEKC. [T0/THOTEKCTOBBIN UH/IEKC CO3/IaeTCs O/IUH pa3 U 3aTeM
JIOJDKEH TTePUOINYeCKU OOHOB/ISATHCS.

ITouCK OCYIIeCTBIISETCA TI0 TEM JJaHHBIM, KOTOPbIE COZIEP>KATCsl B MOJTHOTEKCTOBOM UHZEKCe. Takum
obpa3oM, ec/ii Be[ieTCsl IHTeHCHBHast paboTa ¢ 6a30ii JaHHBIX (HalipyuMep, JaHHbIe U3MeHSIOTCS,
J00aB/ISIFOTCST HOBBIE), TO TTOJTHOTEKCTOBBIN MH/IEKC C/IelyeT OOHOBJISATH KaK MOXKHO varie. Eciu ke
00BeM M3MeHsIEMbIX WM HOBBIX /IaHHBIX HEBEJIUK, TO 0OHOB/IEHHE TIOTHOTEKCTOBOTO MHZEKCA
MOYKHO BBITIOJTHATH Pe’ke, HallpuMep pa3 B CYTKH, B TIePHO/], HAUMEHbIIIeH 3arpy>KeHHOCTH CUCTEMBI.

Co3pmanue v 00HOB/IEHHE TIOTHOTEKCTOBOTO WH/IEKCA MOKET BBITMIO/THATLCS KAK UHTEPAKTUBHO, B
pexxume 1C:IIpearnpusTue, Tak U IpOrpaMMHO, CpeZiCTBAMU BCTPOEHHOrO s13biKa. Ha 3ToM 3aHATUM
MBI PACCMOTPUM BO3MOXXHOCTU UHTePaKTUBHOI'O WH/IEKCUPOBaHKs, a Ha (JIe[[yIOLeM 3aHATUU BbI
y3HaeTe, Kak MO)KHO OOHOBJISITh ITOJTHOTEKCTOBBIN UH/EKC B aBTOMaTHUeCKOM peXXUMe.

B miporiecce paboThl MHGOPMAL[MOHHOM 6a3bl cCTeMa OTC/IeKHUBaeT (hakT U3MeHeHUs! JaHHbIX B TeX
o0beKkTax KOH(QUTrypaljuu, KOTOpble MOT'YT y4aCTBOBATh B TIOJTHOTEKCTOBOM MoKcKe. TakuMu
00beKTaMU SIBJISIFOTCS, HallpUMep, TJIaHbl 0OMeHa, CITPAaBOUHUKH, JOKYMEHTbI, T/IaHbl BU/I0B
XapaKTePUCTUK, TJIaHbl CUETOB, TJIaHbI BUJOB pacueTa, perucTphl (CBeeHU, HaKOTI/IeHUS],
OyxranTepuu, pacuera), OM3HeC-TIPOLIECCHI U 3a/jauM.

BriocsieicTBUY MPU CO3AaHUH UM OOHOB/IEHUU TIOJTHOTEKCTOBOTO MHAEKCA CHCTeMa aHa/Tu3UpyeT
JlaHHbBIe, COZIep>Kall[ecss B PEKBU3UTAX 3TUX 00BEKTOB, M BK/IFOUAET 3TH JAAHHbIE B TIOJTHOTEKCTOBBIM
HH/IEeKC.

[Ipu 3TOM aHaMM3MPOBaTHCA MOTYT He BCe PEKBH3UTHI, a TOJIBKO Te, KOTopble UMeroT Tvll CTpoKa,
Yucno, [lara, XpaHunuie3HaueHYsl WU CCbUIOUHBIN TUI (Haripumep,
CnpaBounukCcelika. HomeHknarypa).

Co6CTBeHHO caM TIO/THOTEKCTOBBIM TTOUCK BBITIOHSIETCS CPeICTBAMU BCTPOEHHOTO s13biKa. HeMHOT0
3aberas Briepe[, HeOOXOZAMMO OTMETHTh, UTO IMOJTHOTEKCTOBBIN TIOMCK BBITIOTHSIETCS B COOTBETCTBUU
C TpaBaMu T0/Tb30BaTteisi. Takum 06pa3oM, eciv Kakasi-To HHGOPMaI[si HeZOCTYITHA JaHHOMY
T10/1b30BaTe/It0, OH He CMOXKeT IOJIyUUTh ee U IIPU MOMOLLM [TOJTHOTEKCTOBOTO MOMCKa.

Pe3ynbTaThl MOMHOTEKCTOBOTO MOUCKA BO3BPALAFOTCS MOPLIUSIMHU, M, KDOMe 3TOr0, OHU
OTCOPTUPOBAHbI B OTIPe/IeJIEHHOM IMOPsiIKe. DTO CZeaHo /IJisi TOTO, YTO0BI C OOJIBIIION Jomei
BEPOSITHOCTH T10/Th30BaTe/Tb TI0TyYas Tpedyemble eMy JlaHHbIE B Hauasie TiepBoi ropiuu. Kak
TOKAa3bIBaeT MPAKTHKA, IPY MPABUJIbHO COCTAaBI€HHOM TIOMCKOBOM 3ampoce Tpebyemble JaHHbIe
BO3BPALLIalOTCS B TIEPBOW TPOMKe-TNATEPKe Pe3y/IbTaToB.

Tenepb, KOr'Zila MbI B O6H.l€‘M BHUJe ITpefCTaB/IdIeM C86e, KadK pa60TaeT ITOJIHOTEKCTOBBIM TIOMCK,
MPUCTYITUM K HepBOﬁ YaCTHU H606X0,Z[I/IM]:IX I,E[(:.‘I‘/JICTBI/II‘/JI — CO34dHHUIO IMOJTHOTEKCTOBOI'O MHAEKCA.

[anee c IOMOIIbIO CTAHJAAPTHOTO MeXaHW3Ma I71aT(hOPMBI MbI OyZieM COOCTBEHHO BBITIOTHSTh
MIOJTHOTEKCTOBBIM IMOMCK, UCTOMb3Ys CO3/laHHbIA HAMU UH/IEKC.

Yrto Takoe po/ib

st orcanust MOAOOHBIX pa3pelleHri UCTIoNb3YI0TCs 00beKThl KOHGUrypaiuu Poab. C MOMOIIbI0
Takoro 06beKTa pa3paboTUMK MoTydaeT BO3MOKHOCTD OTMHCAaTh HAaOOp MpaB Ha BBIMOHEHHE TeX
WM UHBIX JeMCTBUM HaJ, KaKbIM 00beKTOM 0a3bl JaHHBIX U HaJl BCell KOHUTypaliyeii B 1[eI0M.



Kak MMpaBWJ10, POJIKM CO3AaOTCA OTAEJIbHO OJId KaXKA0ro BJia AedaTe/IbHOCTH, U KaXKI0MY
I10J/Ib30BaTe/IF0 CUCTEeMBI CTABUTCA B COOTBETCTBHE OJHAa M/IM HECKOJIBKO pOJ'IGfI.

Ecnn nosib30Baresito oCTaB/ieHO B COOTBETCTBHE HECKOJIBKO POJiel, IpefjoCTaB/IeHre JOCTyIa
OyZieT OCyIIeCTB/ISATHCS 110 CIeYIOLIEMY a/lTOPUTMY:

e ec/ X0Ts1 OBl B OJHOM PO/K eCTh pa3pellieHue, TO JOCTYN OyaeT OTKPHIT;
® eCJIM BO BCeX POJISIX pa3pellieHre OTCYTCTBYeT, TO JOCTYII OyZieT 3aKpbIT.

Co3panue poseu

[Tpu co3manuu posieii UCXOJAT, KaK MPaBUIIO, U3 TOTO, KaKKe IMOJIHOMOYMST TPeOYIOTCs pa3IMuHbIM
rpyIiaM IoJib30BaTesieli Ha JOCTYI K MHGopMaLuu. [7s1 3Toro Mbl BOCII0/Ib3yeMcsi MOACHCTeMaMH,
KOTOpbIe 3HAaUMTeTbHO 00/ieryar Hairy 3ajaqy.

ApmuHHCTpaTop

I[TepBasi posib, KOTOPYIO MBI CO37aAuM, OyzmeT AamuHucTpaTop. OHa Jo/DKHA BK/IIOUATh B CeOst
TIOJTHBIE TPaBa Ha paboTy C ZAHHBIMU WH(HOPMALMOHHOM 0a3bl.

Packpoem BeTBb OO11[He epeBa 00beKTOB KOoHbUTypaluu. Beigenum ctpoky Ponu u 1obaBum
HOBBIN 00BeKT KOH(puUryparuu Posb. 3asagum ero nmst — A amuHucTparop (puc. 22.1).

Puc. 22.1. Co3zganue ponu
OTKpoeTcsl OKHO pe/lakTUpOBaHUs TIpaB 3Tou posiu (puc. 22.2).

CreBa, B CIiMCKe 00BEKTOB, Mepeurc/ieHbl Bce 00beKThI U BBl 00BeKTOB KOH(UTypaIiH, a CIIpaBa,
B OKHe TIpaB, — ZIOCTYITHbIE TIpaBa Jijisi BLIOpaHHOTO 00beKTa WK BU0B 00beKTOB KOH(MHUTYpalL[iHy.

Puc. 22.2. OKHO pejakTUpOBaHUs I1paB [J1s1 POIU «AJMUHHUCTPATOP»

AJZIMAHHCTPATOP AO/DKEH UMeTh TIpaBa Ha BCe 0OBeKThI U BCe BUbI 00beKTOB. /151 3TOr0
BBITIOJTHUM KOMaHy [lelficTBUsi  YCTaHOBUTH BCe TIpaBa B KOMaH/HOW MaHe I OKHa.

[Tocsie 3TOTO BCe TIpaBa /IJisl BCeX 0OBEKTOB OyIyT MOMEUEeHHbI.

O,I:LHaKO MO>XHO IMOCTABUTH W/IK CHATH OTMETKY [JIf IIPAB KOHKPETHOI'O oOnekTa KOH(i)I/IpraL[I/II/I,
MOJIb3ysAICb KHOTMIKAMH OTMeTUTB Bce 3/1eMeHThI U CHSTh OTMETKY CO BCEX 3JIEMEHTOB,
PacCIio/iIo’KeHHBIMU Hd/Jl OKHOM IIpdB.

Terneps e[MHCTBEHHOE, UTO C/IeAyeT Clie/iaTh, — CHSITh pa3pelleHre Ha MHTepaKTHBHOe yJjajieHre
JUTsE BCeX 00BbEKTOB. DTO HEOOXOAUMO AIJisi TOTO, UTOOBI aIMUHUCTPATOP C/Iy4aliHO He MOT YJa/IuTh
Kako-1160 o0beKT 6a3bl JaHHbIX. [I/1s1 3TOro MpoiieMcsi 1o BceM BUJjaM 00beKTOB KOH(UTypaLiiu
(CnipaBouHUMKH, [IOKYMEHTBI U T. [J.) U CHUMEM OTMETKY C KOMaH/ibl VIHTepakTHBHOe y/janeHue.
3ameTbTe, UTO OJJHOBPEMEHHO C OTKJ/IFOUE€HHEM MPaBa Ha MHTEPAaKTUBHOE y/iaseHre 00beKTOB
CHUMaeTCsl TaK’Ke OTMeTKa C rpaBa VIHTepakTHBHOe yziaeHue rpeionpeesieHHbIX (CM. puc. 22.2).

[yt TOrO uTOOBI HAIll A IMUHUCTPATOP MOT paboTaTh C 00BEKTaMU, KOTOPbIe MbI OyZIeM CO3/jaBaTh
TIOCJIe PACCTaHOBKHU T1paB, 3aIaiiM [IJisl HEro MapamMeTp YCTaHaB/IWBaTh Mpaea /ijist HOBBIX 00BEKTOB
(cMm. puc. 22.2).

Ha sTom CO3aHue poJirt A,E[MI/IHI/ICTpaTOp 3dKOHYEHO.

JupekTop



Cnepytoliiei posibto, KOTOPYIO Mbl CO3AaauM, OyzeT posib [JupexTop.
Co3panum HOBBIM 00beKT KoHuryparuu Posb ¢ umeHeMm [JupekTop.

Hac ycTpauBaer, UTo y HOBO# pOJIM HET MpaB Ha AOCTYIT KO BceM 00beKTaM, 3a UCK/TFOUeHHEeM TeX
BU/IOB 00BbEKTOB KOH(UTYpaLIMH, [7IsT KOTOPBIX He CO3ZIaHO HU OAHOTO 0ObeKTa. [l/isi TaKUX BU/IOB
00beKTOB KOH(UTYpaL[iK OCTAaHYTCs YCTAHOB/IEHHBIMU TTOJTHBIE TIPaBa.

Y6enumcst, uto mpaBo BeiBog As1st Bcelt KOH(UTypariuy y 3TOH POy yCTaHOBJIEHO.

Ternepb HaM OCTAHETCS JIMIIb TTPOMTH 110 BUZIaM 00BbEKTOB KOH(UTYPALIU ¥ YCTAaHOBUTD /1T HUX
ripaBo [IpocmoTp (rpaBa UteHue u Vcrosib30BaHye TIPY 3TOM YCTAaHOBSITCSI aBTOMaTHUeCKH).

3areM packpoeM BeTBb OO11IMe, BbiZie UM BeTBb [lofcrcTeMbl 1 oTMeTHM TipaBo [IpocMoTp y Bcex
nogicucteM. TeM caMbIM MbI TTPeJJOCTaBUM IMPEKTOPY BO3MOXXHOCTh IPOCMAaTPUBATh BCe JJaHHbIe
MHGMOPMAI[MOHHOM 0a3bl, a TI03//Hee C TIOMOIIbI0 YCTAHOBKH BUAUMOCTH KOMAaH/] 10 POJISIM MbI
WCKJTIOUMM U3 ero uHTepdetica Bce eiCTBYs, KOTOPHBIe T10 JIOTHKe Hallleil KoH(pUrypaiuu He
OTHOCATCS K TIPUKJIaZJHOU ee yacTu (puc. 22.3).

Bropas ponb Hallleit KoHGUTrypaLuu rotTosa.
Macrtep

Cnepytolijasi posib, KOTOPYIO MBI cO3AaauM, Oyzet posib Mactep. CHOBa J00aBUM HOBBIM 00BEKT
KoH(urypauu Posb ¢ uMeHem Mactep. BoinonHuM KomaHay lelicTBUs  YCTaHOBUTB 110
TIO/ICKCTEMaM. .. M BbIOepeM ToficucTeMbl YueTMatepuanoB u OkasaHue Yoiyr. Haxmem
YcTaHOBUTS.

B pe3synbrare 6yayT ycTaHOB/IEHBI BCe MpaBa Ha 00beKThl KOH(UTypaLiy, OTHOCSIIMECS K JAHHBIM
MO/ICHCTEMaM.

Eciu Terephb ycTaHOBUTH GUIBTP 00BEKTOB TI0 ofcucTeMaM Y uetMarepuanoB u OKa3aHue YCIyr,
TO MOYXHO TPU He0OXOANMOCTH BHECTU YTOUHEHUsI B yCTaHOBJIEHHbIe TipaBa (puc. 22.4).

Puc. 22.4. YcraHoBKa ¢uibTpa o noacucreMe

B wactHocTH, [71 cripaBouHMKa COTPYIHUKY MBI 3aripeTyM TipaBa /JlobaBnenue, V3mMeHeHue u
Ynanenue.

O6paruTe BHMMaHUe, UTO TIpY 3amnpeTe rpasa JlobaBneHre cyesia OTMETKA U Y TIpaBa
NHTepakTrBHOE A0OaB/IeHNe, TaK KaK OHO SIB/ISIETCS «yTOUHeHHeM» rpaBa J]obapyeHue. TouHO Tak
)Ke YTOUHeHHbIe MpaBa 3arpelaroTcsl U Py OTMeHe MpaB Ha U3MeHeHUe U yiajeHue.

Kpome 3T0r0, MBI CHOBa CHUMEM pa3pellieHus] Ha MHTePAaKTUBHOE yiajieHue ik BCeX 00beKTOB
6a3bl JaHHBIX. [IJ151 3TOrO MPOeM 0 BCeM BH/laM 00beKTOB KOH(MUTYpal[ii U CHUMEM Y BCEX
npaBo VIHTepakTHBHOe yziajeHue.

3arem cHUMeM (DUIBTP M YCTaHOBUM BCe IpaBa, KPOMe UHTEePaKTHMBHOIO yAaleHus [J1s C1eyIoInX
00beKTOB KOH(UTypaLUu:

e cripaBouHUK BapuanteiHomMeHK/aTypsl,

e cripaBouHUK JlononmHurensHbleCBoicTBAHOMEHKIATYPHI,

e IUIaH BHUJOB XapakTepucTUK CBorcTBaHOMEHK/IAaTyphl,  PerucTp CBefleHUn
3nauenussCeorictBHomMeHKnaTypsl.



OTH 00BEKTHI MBI HE MPUBA3bLIBA/IM HU K KAKKUM I104CUCTEMaM, HO OHU GYAYT HY>XHBI 4J14 paGOTBI C
XdpaKTepHCTHUKaMH HOMEHK/IATYPHI.

B 3akmouenne packpoem BeTBb OO111e, BbijeiuM BeTBb [lofcrcTeMbl M oTMeTM 1ipaBo [IpocmoTp
y nogcucrems! Ipeanpustre. Tem cambIM MblI IpeI0CTaBUM JOCTYIT K HOPMaTUBHO-CIIPABOYHOU
yuH(opMaLiry, KoTopasi OyZeT HaxXOAUTHCS B 3TOM MoZicucTeMe. A HEHY)KHYIO MacTepam
(YHKL[MOHA/IbHOCTh CKPOEM C ITOMOLLIbIO0 BUMMOCTU KOMaH/, 110 POJISIM.

Posns Macrep rorosa.

PacueTuuk

B 3akstoueHrie HaM C BaMUM OCTal0oCh CO3/arh ABe poau: byxranrep u PacueTumk.
MBpl pa3fenium Ipaga o pacyeTy 3apriyiaThl U TI0 BeIeHHI0 OyXTaaTepcKkoro yueTa.

Heno B ToMm, uto B OOO «Ha Bce pyku MacTep» eCTb Oyxranrep ¥ MOMOLIHUK Oyxranrepa.
[TomorHuK OyxranTepa 3aHSIT B OCHOBHOM pacyeToOM 3apIulaThl, HO MHOT/A 3TO JieJlaeT U TIaBHBIN
Oyxranrep.

[ToaTomy rmaBHOMY Oyxrantepy HeobxoaumMo OyzieT Ha3HauuThL 00e poJv, B TO BpeMs Kak
TIOMOL[HUKY — TOJIBKO POJib PacyeTuuk.

Co3manum HOBBIM 00beKT KOHUrypauyu Posb ¢ iMeHeM PacueTuuk.

B okHe pe/jlakTUpOBaHUSsI MpaB YCTaHOBUM MX T0 MoficucTeMe Pacuer3apruiathel (4 He 3a0ygem
3arpeTUTh UHTEPAaKTUBHOE y7jasieHre). A TakKe YCTaHOBUM IpaBo [IpocMoTp Ayist oObekTa
KoHQurypauuu: Pervctp HakorieHnus [Ipopaky u cripaBouHuKa KiveHTHI.

B 3akmrouenve ycranoBuM Ipaso [Ipocmotp y nogcucrems! IIpeanpustue.
Ponb PacueTunk rorosa.
byxranrtep

B 3akstouenue co3zpaanm 00bekT KoHburypaiuu Poss ¢ umeHem byxrantep. B okHe
peslakTUpOBaHUA IpaB YCTAHOBUM UX I10 TlogcucTeMe byxranrepus.

[Tocsie 3TOro OTHUILTPYEM CITUCOK OOBEKTOB M0 3TOM TOACUCTEME U /IS CIIPABOUHUKA
HomeHkiatypa 3anpetum fjo0aBiieHre, U3MeHeHHe U yialeHue.

Takoke 3ampeTVM UHTEPAKTUBHOE yAasieHue Jjisi BCeX 00beKTOB.

3areM cHUMeM (GUIBTP U YCTAaHOBHM BCe TpaBa, KPOMe MHTePAKTUBHOTO yAajieHus [/t 00beKTa
koHpwurypauu CripaBoyHUK CyOKOHTO.

A Takxe yctaHOBUM mpaBo [TpoCcMOTp /is C/IeAYIONIMX 00BEKTOB KOH(MUTYpaIUH:

e CnpaBouHuk Ckiafpl,

e (CripaBouHuK BapuanteiHoMeHK/aTyphI,

e CnpaBoynuk JlonosHuTensHbleCBoMicTBAHOMeHKIATyphI,

e [Inan BugoB xapakrepuctuk CBorictBaHomeHkatypel,  Peructp cBeseHuii
3nauenusiCoricTBHomMeHKaTypsl.

B 3aksrouenue ycranosum npaso [Ipocmotp y nogcuctemel [IpeanpusTue.



3ansaTue 1

1.

Hcnonb3ys oneparop if, BEIMUCIUTE 3aJaHHOE BBIpAKECHHUE:
¥ +3 ,x<0
flx)=16vx ,0<x<5
-x+9 ,x>5
Croumocts aknuii komnanuu Jxenepan - Motopc ot 0 mo 100 momrapoB (MammHa
TeHepUPYET NIBa CIIyYalHBIX 4uclia). Bel He 3HaeTe KoieOaHUN CTOMMOCTH AaKIUil.
MamuHa crpamuBaer, OyaeTe Ju Bbl MPOAABAaTh WIM MOKYyNaTh akuuu. Eciam Bbl
npojaeTe, a IeHbI MOAHITUCH — BBl OAHKPOT, €CIIM MOKYIAeTe, a IIEHbI MaJalT — Toxe. B
IPOTUBHOM cilydyae Oorareere Ha pa3sHOCTh croumocTu. CocTaBbTe IIPOrpaMmy,

OPraHMU3YIOIYIO 3TY TOPTOBYIO
CEJIKY U IeYaTaloIlyI0 PE3yJIbTaT.

3auarue 2

1.

Hcnonbs3ys omepaTop BeIOOpA, HANMIINTE NMPOrpaMMy pEIICHHs CIEAYIOISH 3amadu:
Apudmernueckue JeMCTBUS HaJ YMCIaMU [IPOHYMEPOBaHbI ClEAYIOIIUM oOpa3zom: 1 —
CIIO)KeHUE, 2 — BBIYNTAHUE, 3 — YMHOXXEHHE, 4 — neneHue. JlaH HoMep AeiCcTBUS U 1Ba
yucia A u B (B He paBHO Hynr0). BBINONMHUTE Hax 4ucnamMu yKa3aHHOE JCHCTBUE U
BBIBECTH PE3YJIbTAT.

Jlanbl nelCTBUTENBHBIC YKCHA a, b, ¢, X, Y. BbIICHUTE, IpOWAET M KUpHHY ¢ pedpamu
a,b,c B TPSAMOYroJbHOE OTBEPCTHE CO CTOpPOHaMH X M y. lIpocoBbIBaTh KHpmu4 B
OTBEPCTUE pa3peIlaeTcsl TONbKO TaK, YTOObI KaKJ0€ U3 ero pedep ObuIO MapaisieibHO
WJIY TIEPIICHINKYIJISIPHO KaXJI0M U3 CTOPOH OTBEPCTHS.

3anarue 3

COSﬂaﬁTe HpOGKT, npez[Ha3HaquH51171 JJIA peIlIeHI/IH 3aJa4n. BBOI[ JAHHBIX OCYH_ICCTBI/ITC C
IIOMOIIIBIO DJICMCHTA ynpaBneHHﬂ TEKCTOBOC II0JIE€, BBIBOJA — C IIOMOIIIBIO 3JIEMCHTA ynpaBneHm{
MCTKaA, BBIYMCIICHUC JOJI’KHO BBIIIOJIHATBHCA HpI/I HIICJIYKE 110 KHOIIKEC.

Pemenue ypaBHenuii Buga ax+b=0 mis moObix aecTBuTenbHBIX a, b. Koaddunments
BBOJIATCS TOJIH30BaTEIEM, MMPOTpaMMa BhIAET KOpeHb (B Buae x=4.56) win cooOIIeHue,
YTO PELICHUI HET WM OECKOHEYHO MHOTO.

Pemenune kBagpaTHBIX ypaBHEHUH ¢ uenbiMu Kodpouiuentamu. KoadduumeHTs
BBOJISITCS MOJIB30BATEJIEM, ITOCIIE YEero MPOorpaMMa BBIBOIUT KOPHHU (B BHIE X 1=-6, X2=-1)
WM COOOIIEHHE, YTO AEUCTBUTEIbHBIX KOPHEH HET.

HaiiTn xonnuyecTBO TOYEK C 1IEJTOYMCICHHBIMU KOOPAMHATAMH, JIEKAIIUX BHYTPU Kpyra
paauyca R ¢ neHTpoM B Hauaje KOOpAHUHAT.

3anartue 4

Co3paiiTe TPOEKT, MPEIHA3HAYECHHBI ISl pelieHus 3aaadyd. BBOJ JaHHBIX OCYIIECTBHUTE C
IIOMOIIIBIO DJIEMCHTA ynpaBHeHI/IH TEKCTOBOC II0JIC, BBIBOA, — C IIOMOIIBIO 3JICMCHTA ynpaBHeHI/IH
MeTKa, BBIYHCIICHUEC JOJJI’)KHO BBITIOJIHATHCA HpI/I IICJIYKE 11O KHOIIKE.

W3 nynktoB A u B HaBcTpeuy Ipyr Apyry Bblexand jaBa aBToMoOwis. M3BecTHO
paccTosiHMe MEeXJy MyHKTaMH, CKOPOCTh Ka)KJ0r0 aBTOMOOMJIS U BpeMsi, KOTOPOE OHHU
poObUIH B YTH (BBOATCA MOJIb30BaTeIeM). BBIICHUTH Kakoe paccTosHUE OyIeT MEeXay
HUMHU (Y4€CTb, YTO /10 BCTPEUYH PACCTOSHUE YMEHBIIAETCS, a MI0CIIE — YBEIUUUBAETCS).



W3 Tpex uucen HalTH cpeHee MO0 BEIUUUHE, Hanpumep, A 6, 5 u 9 3to uucio 6.
«KaccoBblil anmnapar». Mmerorcs aBa mosis 1 BBOAA LIEHBI TOBapa M €ro KOJIMYECTBa,
HQAMUCh C OOIeH CTOMMOCTBIO MOKYIOK, KHOIKA «1», IO3BOJIAIONIAs BBIYUCISATDH
CTOMMOCTb OYEPEIHOr0 TOBapa MU A0OABIATH €€ K HPEAbIAYIIEMY 3HAYEHHIO CYMMBI
CTOMMOCTEH, a Takxke KHonka «COpoc», OOHYIIA0Ias CyMMY.

3austue S

CoznaiiTe mpoEKT, NpeJHa3HAYEHHBIN AJI pelleHus 3ajaud. BBOJI JaHHBIX OCYLIECTBUTE C
IIOMOUIBIO JIEMEHTA YNPABICHUS TEKCTOBOE I10JIE, BEIBOJ — C MIOMOILBIO IEMEHTa YIIPABJICHUS
METKa, BBIYUCIICHUE JIOJKHO BBIITOJIHATHCS IIPU LIETYKE 110 KHOIIKE.

[To nuHAM CTOPOH TPEYTroJbHUKA BBISICHUTH MPSIMOYTOJIBHBIN OH, OCTPOYTOJBHBIN WIIH
TYIOYT OJIbHBIM.

«PemoHT». M3BECTHBI pa3Mepbl KOMHATBHI, B KOTOPOH IUIAHUPYETCS MOKPACUTH TOJ H
CTEHBI, a TaK)Ke pacxoj Kpacku (MJ/kB.M.). Kpacka nmpogaercs B 6aHKax €MKOCTBIO 3 JI.
HeobOxommMo paccunTaTh CKOJIBKO OaHOK HEOOXOAMMO KYIHUTH JJIsi TIOKPACKH IOa, a
CKOJIBKO JIsI TIOKPACKHU CTEH.

[To anmuHamM Tpex OTPE3KOB BBIICHUTH, MOXHO JIM MOCTPOUTH TPEYroJbHUK C TaKUMHU
cTopoHaMu. Eciu TpeyrojbHHUK MOCTPOUTH MOXHO, TO BBIUYUCISETCS €ro IUIOUIaAb U
BBIBOJIUTCS OTBET B Buje S=12.

3anarue 6

CosnaﬁTe IIPOCKT, HpeHHaSHaquHbIﬁ IJI1 pCHICHUA 3aJa4u. BBOI[ JAaHHBIX OCYH_IGCTBI/ITG C
IIOMOIIIBIO DJICMCHTA YHpaBJIeHI/Iﬂ TEKCTOBOC II0JIC, BBIBOJA — C IIOMOIIIBIO 3JICMCHTA ynpaBneHHﬂ
MCTKA, BBIYHCICHHUC OOJI’)KHO BBIIIOJIHATBHCS ITPH HICITYIKE 10 KHOIIKEC.

[To mnuHAM Tpex OTPE3KOB a, b M C BBIACHUTH, MOXKHO JIH TIOCTPOUTH TPEYTOJBHUK CO
CTOpoHaMHu a, b, ¢ H, ecnu Ja, TO Kakoi - paBHOCTOPOHHMH, paBHOOEIPEHHBIH WU
IIPOU3BOJIbHBIN.

[[IxonpHUK cen AenaTh YpOKH, Korna Ha yacax Obuto hl yacos, m1 munyT, sl cexyHn u
3aKOHYMJI, KOTJa yachl MOKa3bIBaIM h2 yacoB, m2 MuHYT, s2 ceKkyHA. OmpenenuTs,
CKOJIBKO BPEMEHHM B 4YacaX, MUHYTaX M CEKyHJax WIKOJbHHUK JEJal YPOKH, €CIH 3a
IIOJIHOYb OH HE 3aCHUJEIICH.

ITo HOMCpPY roga BbIACHUTD, ABJIACTCA OH BUCOKOCHBIM HJIM HET.

3ansaTue 7
1. CocraBbTe TAOMUIly CIOKHOCTH BBIMIOJHEHUS OCHOBHBIX omeparuil (mobaBiieHne
3JIEMEHTOB, y/1aJI€HUE 3JIEMEHTOB Ul CTPYKTYPaMuU: BEKTOp, CTEK, OUepeib, JIeK).
2. Tlo 3amaHHOMY TEKCTOBOMY (hailily MOIydnuTe HOBBIM TEKCTOBBIN (aiii, B KOTOPOM ClIOBa
U3 IepBOro (haiiina pacnoaokeHbl B 0OpaTHOM MOPSIIKE.
3. Jnga naHHOM MaTpuUIlbl HPSAMOYTOJIBHOCTH PACTPOBOIO H300paskeHHsl, CoJepXkKallei

HOMEpa LIBETOB IMHUKCEJEH, peann3yiTe (pYHKIHUIO 3aKpacKu CBsi3HOW obiactu. Ha Bxon
mporpamMma IMoJIy4aeT pa3Mepbl MaTPHUIlbI, JJIEMEHTHl MaTpullbl B Buae uucen [0;255] —
HOMepa I[BETOB TOYEK, KOOPAUHATHI TOUKH (1,]), C KOTOPOM HaUMHAETCS 3aJMBKa CBSI3HOM
obrnactu 1 1BeT 3a1MBKU. [Iporpamma J10/KHA BBIBECTH MaTpPHUILY MOCIE 3aJIUBKH.

3anarue 8



PeanuzyiiTe aex u MeToabl pabOTHI ¢ HUM MPHU MTOMOIIHA CTATUYECKOTO0 MaCcCHBA.

2. Peanusyiite npu nmomouu BeKTOpoB MeTo] Ban Xepka omnpeneneHus MUHUMAIbHOTO Ha
BCEX MOJO0TPE3KaX (PUKCUPOBAHHOM JUIUHBIL.

3. Jlyis 3a1a4u BBIYUCIICHUST OMHOMHAIBHBIX KO3 dunmeHToB Cm ykaxute 0azy JMHAMUKH,
MPaBUIIO Mepexoa TUHAMHUKUA U PACCMOTPHUTE NMPUMEP 3aMOTHEHUS TaOIUIbl JTUHAMUKU
JUISL KOHKPETHOTO 3HAUYEHHUs N U m.

4. YxaxuTte criocod BOCCTAHOBJICHHUS OTBETA B 33j[aUe O PIOK3aKe.

5. s 3aaud O PIOK3aKe PACCMOTPUTE MPUMEP 3aMOJHEHHUS TAOMUIBI AUHAMHKH JUIS
TECTOBO- I'0 IPUMEPA, IPUBEIEHHOT'O B 33/1a4€ JIEKIHH.

3ausTue 9

1. VkaxuTe pelieHue 3a/aqd O PIOK3aKe, €ClU IMpeIMEThl MOXKHO MOMENIaTh B PIOK3aK
HEorpa- HHUEHHOE KOJIMYECTBO Pa3.

2. Knaccuyeckas 3amaya Ha BBIYMCICHHUS PACCTOSIHUSA PEAAKTHPOBAHUS MpPEIIojaraet
ornpeze- JIEHUE MUHUMAJIBHOIO KOJMYECTBAa BCTABOK, YAAJEHUN U 3aMEH CHMBOJIOB,
HeoOxoaumoe Juisl mpeoOpa3oBaHUs CTPOKHU S1 B CTPOKY s2 (Tak Ha3bIBAEMOE PACCTOSIHUE
JleBeniureiina). [Ipennoxure cnoco® BblUMCIEHUS paccTosAHUA JleBeHIITeHHA A ABYX
CTpOK.

3. OnumuTe anropuTM TeHEpalud BCEX M-COYETAaHUH C MOBTOPEHUSMH U3 MHOXKECTBa
MEPBBIX N HATY- PaIbHBIX YUCEIL.

4. OnuiuTe anropuTM T'eHEepaluu BCeX Mm-pa3MelIeHUil ¢ MOBTOPEHHUSIMH W3 MHO>KECTBa
NEPBBIX N HATYPAIbHBIX YHCEIL.

5. OnummuTe anropuTMbl TMOJYYCHHS COYETAHHS [0 €ro HOMepy M, HaoOOpOT, HOMepa
COUYETaHMs 110 Ca- MOMY COYETaHUIO.

6. OnumuTe aNIrOpUTMBI MOJYYCHHUS pa3MENICHHUS MO0 €ro HOMepy W, HaoOOpoT, HoMepa
COYETaHMs 10 CAMOMY COYETaHUIO.

3ansaTue 10

1. U3o06pa3ute nepeBO PEKYpCUBHBIX BBI3OBOB ISl PEKYPCHBHOI'O BBIYMCIIEHUS CTENEHU
anroputmMoMm cnoxkHocth O(log n). B kadecTBe KOHKPETHOrO IpUMepa BO3bBMUTE
Bbruncienue al50.

2. IlpoBepuTe TPHAHTYISIIMIO  BBITYKJIOTO  IIECTHYTOJbHUKA —  pa3OMeHHe  ero
HEMepeceKaoUMICS ua- TOHAISAMU Ha TpeyroiabHukH. [loxcuuraiite KomuyecT
pa3IMYHBIX BapUAHTOB. BBIUMCINTE 3TO KOJU- YECTBO MPU MOMOIIM COOTBETCTBYIOLIETO
yucina Karanana.

3. Ilpemnoxure perieHue ciaenyromei 3agaun. JJansl maxmaTHble TOCKH ¢ pazMepoMm 2, 3,

4,..., B KOTO- PBIX 3aKpallleHbl BCE KBAaJAPAThl CEBEPO-3alaJHEE TIJIaBHOM JMaroHaju.
TpeGyercs mpoBeCTH JaJbl0 U3 JIEBOIO HIKHETO yria B NpaBblii BepxHuil. [Ipuyem,
JABUTaTbCA MOXKHO TOJIBKO Ha CEBEP U HAa BOCTOK, HEC 3aX0As IIPpHU 3TOM Ha 3aKpalllCHHBIC
kieTkd. CrpammBaeTcs, CKOJIbKO CYIIECTBYET Pa3IMYHBIX IMy- TeH JaJAbh Ha JIOCKE CO
CTOPOHOI n?
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1. B rpade G n Bepmmn u A(G)=k. Kakoe Hanbospiiee KoJIM4eCcTBO KOMIIOHEHT CBS3HOCTH
MOKeT ObITh B G?

2. Ckoubko pedep B rpade Km,n ? 3anumurte GopMyiy s JTFOOBIX N U m.

3. DiiepoBbIM IIUKJIOM B HEOPHEHTHUPOBAHHOM Tpade Ha3bIBaeTCs 3aMKHYTHIA IyTh, MPO-
XOJIIMA 1Mo BceM pebOpam rpada poBHO MO OJHOMY pasy. Jlokaxure, 4TO B
HEOPHEHTUPOBAHHOM Tpade dMIEPOB UK €CTh TOTJIa U TOJIBKO TOT/Ia, KOTJ]a OH CBSI3CH
U CTETICHU BCEX BEPIINH YETHBI.

Jloka3aTh, 4TO HEOPUEHTHPOBAHHBIN Ipad SBISICTCS NBYAOIBHBIM TOTJA U TOJIBLKO TOT/IA,
KOT'Jla B HEM HET I[UKJIOB HEUYETHOMN JJTUHBI.

3ansaTue 12
B cucreme «1C: Ilpennpusarue (yaeOHas Bepcusi)» CO3JalTe HOBYIO MH(POPMAIIMOHHYIO 0a3y ¢
umeHeM «Ha Bce pyku mactepy.
— Ortkpoiite koH(purypanuro. 3anaiite eit umsa — HaBcePykuMacrep.
— Co3pmaiiTe  MOJCHCTEMBI: Bbyxranrepus, Pacuer3aprnatel,  YuerMarepuanos,
OxazanueyYcnyr, [Ipeanpusarue. K kaxaoi moacucteMe NpUBSIKUTE COOTBETCTBYIOILIYIO
KapTUHKY U3 manku Image.

3ansaTue 13
B cucreme «1C: Ipennpusitue (yueOnas Bepcusi)» oTkporTe mHpopManmonHyro 6a3y «Ha Bce
PYKH MacTep» CO3AaHHYIO Ha MPEIbIAYLIEM 3aHATUH.

— MHW3menure  mOpSAOK  BBIBOJA  MOJACHCTEM  Opeanpusatus:  YderMarepuasnos,

OxazanueY cayr, byxranrepus, Pacuer3apmnarsl, [pennpusrue.

— CospaiiTe clIpaBOYHUKU:

e Crnucok kinueHToB (ums — KinueHntsl, cuHOHUM — KulneHTsl, npeacTraBieHue o0bekTa
— Kiuent, npencrasnenue cnucka — Kinuents!, noacucremsl — OxazaHueYciyr,
byxrantepus, nmHa koma — 9, anuHa HamMeHoBaHus — 50). [ moacuctemsl
OxkazanuneYcnyr no6aspre oniuio Co3znare Ha naHenb AeictBuil. B pexume 1C:
[Ipeanpusitue BBeauTe KiaueHTOB: MBanoB Muxaun IOpseBuu; CrnupumoHoBa
[Nanuna Cepreesna; [1aBnos Poman MBanoBuy.

e CrnpaBoyHuk «COTpPYAHMKM» C TaOJMYHOM dYacThlO, COJAEp)KAIIUN  CIHCOK
COTPYIHUKOB  TpeAnpusitds W uHpopMauuoo 00  uX  mpeabLaylien
npodeccuoHanbHOM AestenbHOCTH. Mms cripaBounuka — COTpYAHUKH, CHHOHUM —
CotpynHuku, mnpexacraBieHue o0bekTa — COTpPYAHMK, MPEACTAaBICHHE CIUCKA —
Cotpynnuku, moacucremsl — OxkazanmueYciyr, Pacuer3aprurarel, amuHa koma — 9,
mHa HanMmeHoBaHus — 50. Mms Ttabmuunodt uyactu — Tpynosas/leaTenbHOCTS.
PexBU3UTHI TaOIMYHON YaCTH — OpraHu3alys, Hayajio paboThl, OKOHYaHUE paldoThI,
nomwkHocTh. [l moacuctembl Pacuer3apmiarsl 1o6aBbTe omnuuto Cosnath Ha
naHenp naericteuil. B pexume 1C: [lpennpusitue BBeIUTE COTPYIHHUKOB: I'ycakos
Huxonait JImutpuesnd (oprannzanust — 3AO0 «HTLy», ragano padotst — 01.02.2000,
okoHYaHue paboTel — 16.04.2003, AOMKHOCTh — BEAYIIUH crenuaiuct); Jemosoit
NBan CepreeBnu (opranmzamusi 1 — OOO «ABTomaTu3anus», Ha4ajgo pabOThl —
22.01.1996, oxonuanue padotsl — 31.12.2002, nomxHOoCcTh — MH)XXEHep; opranu3aus
2 — 3A0 «HIIO CneuCss3by», Hauano padotel — 20.06.1986, okoHuanue paboThl —
21.01.1995, pomxnHocts — HauansHuk npousBoacTtBa); CumoHoB Banepuii



Muxaitnosuu (opranuzarus — OOO «CtpoitMactepy, Hadano padotsr — 06.02.2001,
okonuanue padbotel — 03.04.2004, momxHocTh — [Ipopad).

3ansaTue 14

B cucreme «1C: Ilpennpusrue (yueOHast Bepcusi)» OTKpoiTe nHpopmarmoHHyw 6a3y «Ha Bce
PYKH MacTep» CO3aHHYIO Ha MPEIbIIyIIEM 3aHITHH.

Co3pnaiite CipaBOYHUKH:

Hepapxuueckuii cnpaBoyHuk «HomeHkiatypa», coxepkKallvii NepedeHb YCIyT,
koTophlii oka3siBaeT OO0 «Ha Bce pyku mMactep» U Marepualiax, KOTOpbIE IIPU 3TOM
MOTYT OBITh MCITOJIb30BaHbI, CIPABOYHUK OyIIET CONEpKaTh JABE TPYIIBI — YCIYTH U
matepuainsl. UmMa — Homenknatypa. Iloncuctemsl — YuerMarepuaio, Oka3aHue
Yenyr, byxranrepus. Bup uepapxum — wuepapxus Tpynm W dJeMeHTOB. [l
noacucteM YderMarepuanoB u OxazanueYciyr no6asbre omnuuio Co3mare Ha
MaHelNb JIeUCTBUN Ui 3JieMeHTOB U rpynn. B pexxume 1C: [Ipennpustue: Coznaiite
rpynnsl: Yciayru, Marepuansl. s 3TUX rpynn pekBU3UT Poautens 3amonHsTh HE
cnenyer.B rpynne Matepuansl coznaiite snemeHThl: CTpouHbI TpaHchopMarop
Samsung, Ctpounsnii Tpancpopmarop GoldStar, Tpanszucrop Phillips 2N2369,
[Inanr pe3unoBsiid, KabGens anexkrpuyeckuii. B rpymme Ycinyru co3mpaite 31e€MEHTHI:
[uarnoctuka, PeMOHT OTEYEeCTBEHHOrO0 TeleBH30pa, PeMOHT HMMIOPTHOrO
tenesu3opa, [logknrouenue Boabl, [lonkmtouenue snextpuyectBa. Pazbeiite Yemyru
10 ABYM CMBICJIOBBIM Irpynmnam: TeneBusopsl u CtupanbHble MamuHbl. Jl1d 3T0T0 B
rpynne Yciayru co3JaiTe HOBbIE NOATPYIIIBL, I HUX PEKBU3HUT Ponurens NOJDKEH
comepxkate — VYciayru. B moarpynmy TeneBu3opbl NepeTaliuTe JIEMEHTHI:
[uarnoctuka, PeMOHT OTEYEeCTBEHHOrO0 TeleBH30pa, PeMOHT HMMIOPTHOrO
tenesu3opa. B moarpynny CrupanbHble MAIIMHBI IEPETAIUTE OCTAJbHBIE
a5IeMeHThl. BbibepuTe pexxuM mpocMoTpa CO3/1aHHOTO ClipaBOYHMKa B BUjae [lepeBa
(Bce neiictBus — Pexum npocmoTtpa — JlepeBo).

CnpaBouHuk «CHUCOK CKJIaJ0B», Ha KOTOPBIX MOTYT HAaXOIWUTBHCS MaTEpUANbI, C
npelonpeesieHHbIM 31eMeHTOM OCHOBHOHM (3TO OCHOBHOHM CKJaJ, Ha KOTOpPBIH
BHayaJjie MOCTymnarwT Bce MaTepuainsl). Mg cnpaBounuka — Ckiajpl, CHHOHUM —
Cknanpl, mpencraBieHue oObekta — Ckiaj, mnpeactaBieHue crucka — Ckiansl,
noxcucremsl — OxazanueYcnyr, YuerMarepuanos, anuHa kojga — 9, nnuHa
HauMmeHoBaHusA — 50. Jlns crpaBoyHMKa Ha BKJIajgke DOpMbI YCTaHOBHUTE (Ia’KOK
BeicTpbiii  BBIOOpP, KOTOpBIM TO3BOJMT OTOOpa)XkaTh pPACKPBIBAIOIIMNCSA CIIHCOK
CKJIaIoB. 3ajaiiTe INpeaonpeneiacHHbli neMeHT — OcHOBHOM. [l moacucremsl
YyerMarepuanos no6asbre onuuio Co3aarh Ha maHenb aeWictBuil. B pexume 1C:
[Tpennpusite no0aBbTe PO3HUYHBIN CKIaJl B CHPAaBOYHUK CKIIAJI0B.



CpencrBa KOHTPOJIA Ka4eCcTBA 00y4eHUsI

BOl'[pOCbI K 3a49€TYy:

OCHOBHBIE 2JIEMEHTHI 00BEKTHON MOJIEIIH.

OTHOWIEHUS! MEXKAY 0OBEKTaMH U KJIaCCaMH.

AGcTparupoBaHue.

Nukancynsmusi.

Hacienosanue.

[Tomumopdusm.

Oco6ennoctu matdopmel .NET.

Knaccer ¢ C#, mmomns kiaacca.

VYkazanue obnactu Bugumocth: public; private; protected; internal.
. Cratnueckue moJis.
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. KoncrauTsl.

[EEN
N

. MeTozp! kiacca: CHHTAKCHUC; TUIT BO3BPAIIaeMOT0 3HAYEHHS; CIIMCOK (POopMaIbHBIX
napaMeTpoB.

13. Momudukaropsl goctymna k Meroaam: public, private, protected, internal, static.

14. MeToabl ¢ IepeMEHHBIM YHCIIOM IIapaMeTPOB.

15. OnpeneneHue BEIXOIHBIX TApaMETPOB METO/IA.

16. Be3oB MeToxa.

17. PexypcuBHBIE METO/IBI.

18. KoHCTpYKTOPBHI.

19. lecTpyKTOpHI.

20. Ieperpy3ka METOJIOB.

21. Ileperpys3ka onepaTopos.

22. CpoiicTBa KJacca.

23. Nnnekcatopsl Kiiacca.

24. OynkunoHabHbIe TUIIBI B C#, nererarTsl.

25. OyHKIMOHANBHBIC TUTIBI B CH#, COOBITHS.

26. Hacnenosanue.

27. BuptyanbHbie GyHKINH.

28. AGCTpaKTHbIE KJIACCHI.

29. Cozanue uepapxuu UCKIIOUEHUH.

30. O0001IeHNS, OCHOBHBIC TTOHSATHS.

31. YTouHeHus1, UCIIONIb3yeMble B 0000IICHUSX.

32. O6001IeHHBIe HHTEP(EHCHI.

33. O60011IEHHBIE METOBI.

34. O60011IeHHBIE AeTIerarThl.

Bonpocel 3k3ameny:

1. TonsTtue anropurma. CoiicTBa alropuTMoB. CriocoObl OMCAHUS AJITOPUTMOB.

2. bazoBble anropuTMudeckre KOHCTPYKUUH. SI3bIK TPOrpaMMHUPOBAHUSI.

3. Tunbl 1aHHBIX: MOHATHE, MPOCTHIE TUIBI JaHHBIX, IPUMEPHI THUIIOB, COBMECTUMOCTh U
npeoOpa3oBanue TUNOB. [lepeMeHHbIe, onepaluu U BEIPAXKEHUSI.

4. Omnepatopsl. CTpykTypa nporpammsl. Opranu3zanus BBOAa U BbIBOJA.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

25.

26.
27.

28.

29.

30.
31.

32.

33

Omneparopsl BeTBiieHUsA. OnepaTopsl IUKIOB.

VYka3zarenu. J[uHaMu4eckue nepeMeHHble. MacCHBBI.

CrpokoBsiii TiI aHHBIX. CTpYKTYphl. OOBEINHEHHUS.

Oynkuuu. Panmsl.

TexHonoruu pa3paboTKu TPWIOKEHUH ¢ rpadudeckuM uHTepdeiicom. OCHOBHBIC
cBomcTBa (hopm.

. lob6aBnenue hopm. Bzanmoneiicteue mexay dhopmamu. CoosiThs opm.
11.

CranpapTHbIe 3JIEMEHTHl YIPABJIEHUS, UX OCHOBHBIE CBOWCTBA, OCHOBHBIE METOMbI,
OCHOBHBIE COOBITHSI.

DNeMeHTHI yIIpaBJIeHUs TSl BBOJIa/BbIBoIA. [lepekitouaTeny.

Cueryuk. Cnucku. CtannapTHble 1uanord. MeHro U nmaHejlu HHCTPYMEHTOB.

Jlunetinple cnucku. Crexku. Ouepenu. J[lexu. OcHOBHBIE OmEpany, CHOCOOBI
IIPE/ICTaBICHMUS.

Tunsl JaHHBIX, CTPYKTYPBI JAHHBIX, a0CTpaKTHBIC THUIIbI AaHHBIX./lepeBbs. OCHOBHBIE
MOHSTHSL.

Coznanue, 00xoj, mpeAcTaBlieHUE JepeBbeB. [IpuMep HCMONB30BaHUS JEPEBLEB: KO
Xaddmana.

I'padsr. OcHoBuble monATusA. CriocoObl npezacTaBieHus rpados. Iyt ¢ HaMMEHbIINM
KOJIMYECTBOM JIyT B Tpade.

BomnnoBoi 06xox rpados. [TyTe kpaTyaiimeit amuHbl B rpade. AiroputM J{edKCTph.
Kparuaiimmii myTs Mex 1y napamu BepiiuH rpada. Anroputm dmoiiga.

O6xo0x rpados. Meton noucka B riyOuny. [ myOUHHBII OCTOBHBIH Jiec TpadoB.

[{ukmsl B rpadax. AITOPUTM HaXOXKIACHUS IIUKIOB B Tpade.

CunbHasg CBA3HOCTb. HaxoXkIeHHe KOMIIOHEHT CHJIBHOW CBA3HOCTM B Trpade.
Xpomaruueckoe uncio rpados. HaxoxneHne XxpoMaTuyeckoro yucia rpagos.

Bhuemnsiss coprupoBka. CopTupoBka ciaussHueM. Metoj mosHoro mnepe6opa. IlepeGop
LIUKJIaMH, pEKYPCUBHBIH 11epedop.

Meron momHoro mepebopa. Ilomubrii  p-wusbld  mepebop.  JuHammueckoe
nporpammupoBanue. [lpunnun ontumansHocTH bennmana. "Xamubeie" anropuTmel.
Merto BETBEM U IpaHHIL.

3agaua copTUpoBKH. Meron mpsiMoro BbIOOpa. Meron mpsiMoro BkimroueHus. Meton
OpsMOro oOMeHa.

YayumenHnas coprupoBka. Merop Hlemna. IllelikepHast copTUpOBKa.

VayumenHas coptupoBka. IlupamupanbHas copTUpoBKa. beicTpas copTupoBKa.
"Kapmannas" copTupoBKa.

3amaua moucka. I[locmemoBarenpHbii moWCK. [lomck B ymopsmodeHHOW TabiuIle.
bunapnerit mouck. [Touck mo Ounapuomy nepeny. JlepeBo nmoucka.

ABJI-nepeBpsa. Xem-tabmuipl. OTKpbITOe XemupoBaHue. Xem-tadbmuupl. [Ipsimoe
XemupoBaHue. MeTopl pa3peleHus KOJIU3ni.

D¢ dexkTuBHOCTH anroput™MoB. NP-10IHbBIE U TPYIHO pelIaeMble 3a1auu.
1C:IIpennpusitue. [Ipunoxenus «1C» u ux HazHadeHwe, Tunonorusanus. [lnardpopma
«1C:ITpennpusiTie» Kak CpeACTBO pa3pabOTKU OM3HEC-TIPUIOKESHUH.

1C:IIpeanpustue. Kondurypaius u npukiagHoe peneHue. Pexxumbr paboThl CUCTEMBI
«1C:Ilpeanpusituey.Co3nanue HOBOM HHPOPMAITMOHHOM 0a3bl B CHCTEME
«1C:Ilpennpusitue.

1C:IIpeanpusitue. Boamoxuoctr pexuma «Konduryparop». BosmokHocTn pesxxnma



34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

«1C:Ilpennpustuey. Pabota ¢ moacucremamu.
1C:IIpennpusitue. CipaBouHuku. JlokyMeHTBI. MeXaHU3M OCHOBHBIX (hOPM.

1C:IIpennpusitue. Moxynu. @opma kak mporpaMmmMHbIid 00beKT. OOpabOTINKHN COOBITHI

B MojyJie (hOPMBEI.

1C:Ilpeanpusitue. AHaNMU3 KoJa ¢ TOMOIIBIO CHHTaKC-TIOMOIITHIKA. PaboTa ¢ o0bekTamu.

CepBep U KIIUEHTHI.

1C:IIpennpustue. JupektuBsl KoMnwALUK. VcnoaHeHne Koja Ha KJIMEHTE U Ha
cepBepe. Peructpel HaKOIUIEHMS.

1C:IIpeanpusitue.Pabora ¢ oTueramu. MakeTsl. PenaktrupoBanne MakeToB U (OpM.
1C:IIpennpusitue. llepuoauyeckuii peructp cenenuid. [lepeuncienns. OTueTsl.
1C:IIpennpustue. ITnan BunoB xapakrepuctuk. byxranrepckuit yuer. [1nan BunoB
pacueTa, perucTp pacuera.

1C:IIpennpusitue. Opranuzanus noucka. BolnosHeHue 3a1aHuii 0 paCUCAHHUIO.
PenaktupoBanue aBmxeHuit B popMe JOKYMEHTA.

1C:IIpennpustue. Crincok nonb3oBarenaei U ux poiau. Hactpoiika koMaHIHOTO
uHTepderica.

1C:IIpennpusitue. O6men nanHbIMU. DYHKIIMOHATLHBIE OMIMU. THIOBBIE PUEMBI
pa3paboTKHu.

1C:Ilpennpusitue. [Ipuemsr pazpadotku ¢popm. [Ipuemsr penaktiupoBanus Gopm.



