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Pepakuus:
Utkin, JTG, Anekceti Illynsra, Ceprett bamno

Ju3anH n BepcTKa:
Erop I'opoxos, Indian, Cepre#t Bagmo

ABTOPCKUMA COCTaB:

Utkin, Ivan32, Bnagumup [ertsps,
Henuc ITuckyHOB,

Bagum BypeHKOB

KoHTakThI:

Bonpocs! 1 aBTOPCKUE CTaThU HAIIPaBIIAiTe Ha
maindatacentr@gmail.com

Bomnpocs! ¥ TpefiIoKeHus A pefaKIui
reddatacentr@gmail.com

HubopmanroHHas MogaepxkKa
www.programmersforum.ru

MpumMmeyaHue:

Hzpanue Bce wmatepmansr,
TOBapHbIe 3HAK{, TOPTOBBIE MApKH U JIOTOTHIIBL,
VIOMSIHyTHIE B JKypHaje, IpUHAANIE)XaT UX
BllafiesibllaM. MHeEHuWe aBTOPOB He  Bcerga
COBIIAZla€T C MHEHMEeM peHakiuu. llepemedaTka
MaTepuasioB KypHajla M WCIONb30BAaHWE UX B
mo6oi hopMe, B TOM YHUCJIE B 3JIEKTPOHHBIX CMU,
BO3MOXKHO TOJIBKO C Da3pelieHus pemaKlIuu.
®opwmar A4, 58 ctp.

HEKOMMeEpYEeCKoe.

0O6510)kKa HOMepa:
Hcnonb3oBaH norotun Embarcadero Technologies.
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CnoBo pepakuum

Hoporue gpy3bsi! [JoO6PO moxkKaloBaTh B 0YEPEIHON U alpesibCKUM BHIMYCK XKypHana «[TPOrpaMMucT» OT Kity6Ga
IPOTPaMMUCTOB www.programmersforum.ru. B mpommioMm Mecsile meGioTupoBan Hall XkypHan. He Bce O6vII0
TJIagKO, HO IIOCTEIIEHHO BCE yTPSICIIOCh. MBI, YECTHO TOBOPSI, OKUAAIN IITKBaja THEBHBIX MHUCEM, COOOIIAIOINX
0 Hefo4YeTax, HO 000IIIOCH BCe GJIarOCKIIOHHBIM OTHOIIEHHUEM CO CTOPOHHI Halrero Kiry6a. Cracu6o Bam!

Kak m ofemanu, B CETOmHSIIHEM BBHIIIYCKE MHEI MPOOOJIXKUM ypokKu rpaduru oT Bragmmupa Hertsaps,
nodunocodpcrryeM BMecTe ¢ Utkin- 1M 06 adpderTuBHOCTU UMetomuxcs MexaHnu3MoB OOIT 1 paccMoTpuM, 4TO
HOBOT0 mpenopHecna pa3pabotuuky denbdu 2010. [Mennc [TMCKyHOB JacT CBOM COBETH HAUMHAIOIIUM «C YEeT0
COOCTBEHHO HAYMHATH» U KaK OTTOYUTH CBOE MAcCTEPCTBO HACTOSIIEr0 mporpaMmucta. B pybpuke «['paduka»
MPUBETCTBYEM HOBBIY YPOK IO CO3TaHUIO C a30B UTI'PHI «3MelKa» oT BaguMma BypeHKoBa, HageeMcsi COBCEM He
nocnenuuii. lvan_32 nmoppepzkan pyopuky «JlaGopaTtopusi». Ha 9TOT pa3, MBIl pacCMOTPUM 0a30BbI€ ITPUHITATILI
paboTtel ¢ pacmmmpenveM SSE. W KakoM-&Ke alpeyibCKUM BHIYCK 0e3 Kypbe3HBIX (HAKTOB M IIYTOK.
ITpuBeTCTBYEM HOBBIE IIUKJIBI CTaTeW, OyabTe aKkTUBHee. HacnmakgaWTech BHIITYCKOM M OCTaBauTeCh C HaMu!

PyOpuku xypHana (miaBaroliue)

* HoBocTu mporpaMMUpPOBaHus (HOBHIE SI3BIKM, KOHIIENIIINY, CPENEl, JOIOTHUTENIbHEIE YTUIIUTHI)

* OTmen TecTUpoBaHus (OIleHKa yooOCTBa UCIIOIB30BAHUS TOUM MUJIM UHOM CPEJIO)

» O611MEe BOIIPOCH! (BOIIPOCH! ITPABOBOT'0 UCIOIb30BaHUs, JINUHbIe MHEHUS O TEX UJIM UHBIX MeXaHU3Max U
A3BIKaXxX U T.MO.)

* AITOPUTMHI (OIIMCaHMEe HEKOTOPHLIX METONOB PaboThI 6€3 MPUBA3KY K SI3BIKY U IUIaThopMe)

* FOmop (cnenuduyeckre X0XMbI IpOrpaMMepoB)

* Peanuzanus (onucaHue pPa3NNYHBIX TOHKOCTEN IIPOrpaMMUPOBaHUA)

» PaspaboTka (IIUKJIBI CTATEH IO CO3TAHUIO TPOTPAMMHBIX ITPOEKTOB OT 9Talla IOCTAHOBKY 3ajlayiy [0
Toly4yeHus paboTaronieil mporpaMME)

» [IepeBopmHEIE MaTepuakl (IepeBof cTaTel 10 IPOrPaMMUPOBaHUIO)

» Py6Gpuka mpo xkene3ku / JTabopaTopus

[IeproOUYHOCTE BEIXOA - Pa3 B MecCsIl. AIMUK i KOPPECIIOHIEHIIUN U BOIIPOCOB: maindatacentr@gmail.com
O6wume TpeboBaHUA K NpUCbIJIaeMbIM MaTepuasiaM

YV Hac HeT KaTeropuyHbXx TpeGoBaHWM K OMOPMIIEHHIO MaTepHUasioB, HO B CBSI3U C OCOOEHHOCTSIMU BEPCTKH
(mcnomnb3yetcs ceobomuoe ITO «SCRIBUS») u obnerdeHus Tpyna pegakTOpPOB, €CTh HEKOTOPHIN JKejlaTeTbHbIN
MUHUMYM:

* CTaThs IOJI?KHA UMETh BEIpaXKEHHYIO CTPYKTYPY C pa3feaMu U cogepKaTh — Ha3BaHUe CTaTbU, CBeleHus 00
aBTOpax, 9KCKyPC WJIN BBEIEHNE, CBeOeHUs 00 NCII0Ib3yeMbIX CPEICTBaX Pa3paboTKU, TEOPETUIECKYIO
U/UY TPAKTUYECKYIO YacTh, 3aKJII0YeHMe (BEIBOIEI, Yero QOOMIINCE) U PECYPCHL K CTaThe (CCHUIKY Ha KOf,
UHTEPHET-PECYPCHI, IUTEPATYPY)

* TeKCT cTaThu B popMmaTe MS Word, VK WordPad wnm obbl4HbIM TeKCTOBbIM paisiom, mpudT Arial 10

* BCE PUCYHKH, TAOGJIUIIH NOJIXKHEI UMETh YIIOMUHAHNE B TEKCTE ¥ UMETh ITOAINUCH

* PUCYHKHU (CKPUHBI) K CTaThbe NOJIXKHBI IIpUjIaraThCs B BUOe OTHENbHLIX (daiinoB B dopmate PNG, BMP unu TIF

* pa3smensl cTaThy OTHensaTh OByMsa <ENTER>

* He UCIIOIb3yiTe Tabysamnuio 6e3 He0OXOOUMOCTH, B KOHEYHOM UTOTe€ IPUCJIAHHBIA MaTepuas BCe-paBHO
IIepeBOOUTCS B TEKCTOBBIM hopMaT

* 10 IIPUCJIAHHBIM MaTepuajaM aBTOp MOoJIydaeT PELeH3UI0 U KOPPEKTUPYET CTaThIO COTJIaCHO 3aMedYaHusaIM

* m1a6JIOH [JIsT HAallMCaHMs CTaThbH MOXKHO B3STh TyT, OecnnaTHbM pemakTop VK WordPad MOXKHO B3sTh TYT

3amMeuaHue pemakTopa 00s3aTeNnbHO MOOJKHO BHI3BIBATH peakKIWio aBTopa. Ecim aBTOp HE COTJIaceH C
KOMMEHTapHUeM WIIM MCIIPaBIeHWEeM PeNaKTopa, OH [IOJIXKeH Pa3bsICHUTH BOMPOC B BUAEe KOMMEHTApPHUsSI K CTaThe
Ha (opyme «OOCyXkpeHHEe CTATbU» WM Ha SIIUK-KOMHUIKY. ECIM pemakTop COTjaceH C TeM, 4TO owmwubes,
BOIIPOC CHUMaeTcs. Ecnu peakTop He COTJIaceH, pellaeT rpymnmna.

C yBa)keHueM, pepgakuma XypHana «MPOrpammucT»
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B aTOoM Mecsie naHHas pyOpuKa MOCBsAlIeHa KYpPbhe3HbIM I/I306peTeHI/IHM\
¥ IIPOUIIECTBUSM, KOTOPBIE XOTh U IOJIB3YIOTCSI COMHUTEILHOU CJIaBOH,
HO KTO-3HaeT, MOXKeT OBITh B HepmajeKoM OyaylieM Ha HUX OymyT
CMOTPETh yKe 0e3 ynblOKu. Y KoHeuHo-3Ke HeMHOKK0 UT HOBOCTE...

p.S.: pedakyuu no-npexcHemy mpebyemcs akmueHbill eedywuli 0aHHO020 pa3odenaa

J

CucteMy nepeBoma 4YeNI0OBEYECKOW peyYy B BOCIPUHMMAEMble XKHUBOTHBIMU 3BYKOBBIE CHUTHAJIBI
npencraBuia kKoMmmnanus Google. s mmatdopmel Android gyepe3 katamor Android Market mo6oi

— XKenamui
MOXKeT 3arpy3uThb
* }D COOTBETCTBYIOIIEE

@ O 00 Q0 n Qoo [IPUIIOKEHUEe
- «Translate for

A, Animals>
S

KocMmuueckum Gpaysep amoHcupoBana kKommaHus Opera (DOCTYIIEeH IIepeBOM Ha PYCCKUHM SI3BIK).
Ina pocTymma K CeTH 3aflelcTBoBaH crnenumanbHBIM OpoTokon INTP (Interplanetary Network
Transport Protocol), m3o0paxkeHue MOXKET IIPOEIMPOBATHCS HA CEUTYATKYy TIJjlasa, npu pabore C
CEHCOPHBIM 9KpaHOM B cKadaumape Opay3ep pacCYuThIBaeT Haubojee BeEpPOSATHYIO 001acTb Ha
KOTOPYI0 XO4YeT HaxKaTh MO0JIb30BaTeNlb. Pa3pabGoTKa MOJTHOCTHIO IMPOTECTHUPOBAHA Ha IPUTOOHOCTH
HUCIIOJIb30BaHUE B BaKyyMe.

MporHo3 ocagKoB No XxapakTepy KpoBooOpalieHuss B opraHu3Me AUKUX YyTOK

POCCHUHCKOE ATEHTCTBO
I1O ITATEHTAM U TOBAPHbBIM 3HAKAM
3AABKA HA U3OBPETEHHE

IData nomaum 3asaBKu: 2003.05.05 u geiicTByeT OO CUX IIOP.

Iarta my6nmukamuy 3aseku: 2004.12.10

3asiBuTenb(u): BypsATckas rocygapCTBEeHHas CeJIbCKOXO3SIWCTBEHHAas
aKameMus.

Meton ompemesieHWsT CPOKOB M MacChl BBIIANEHUSI OCAOKOB II0 XapaKTepPy KPOBOOOpAaIleHUs B
OpraHW3Me OUKUX YTOK, IIPUIETEBIINX Ha HAaHHYIO TEPPUTOPUIO OJIs BHIBOMAA ITEHIIOB, 3aKJIIOUYAETCSI
B OIIpeneJIeHWH MECT KPOBOIIOATEKOB M MHTEHCUBHOCTH UX Ha KUJIe TPYIHOM KOCTH.

ITpumevaHue pedakyuu: NMUYKY-y HCAAKO

Nokia naTeHTyeT TeXHOJIOrMIO CaMONOA3apPAAKU AKKYMYNATOPOB, IT03BOJISIOIIYIO0 ITPOMIUTDH
BpeMsI aBTOHOMHOM pabOThl MOOWMIIBHBEIX YCTPOHCTB, 3a CYeT IIpeoOpa30BaHUS KUHETHYECKOH
9HEPTWH B 3JIEKTPHUYECKy0. IIpuHITUN paboTH TeHepaTopa, Ha IIpuMepe MOOUILHOTO TenedoHa,
IpefcTaBisieT COOOM CIEeAyoITyl0 CxXeMy: IIJlaTa ¥ aKKyMyJISITOP paclojlaraeTcs Ha KeCTKOH
paMKe, MPUKPEIIEHHOW K KOPIyCy MOOHIBHOTO TenedoHa MOCPEICTBOM OMHOIO MW HECKOJIbLKUX
MTEe303IeKTPUYECKUX 3JIeMEeHTOB. TakuM o0pa3oM JTto0bie TTepeMelleHus ¥ KojleGaHus MOIBUKHOT0
OTCEeKa BBI3LIBAIOT T'eHEePaIHi0 3JIeKTPUUECKUX 3apsmoB, epeHanpaBIgiolInXcs yepe3 KOHTPOIIep
B aKKyMYJISITOD.
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Po6o-yHMTaA3 IMOOHUMAIOMWE ¥ ONyCKamomui OYKM [ANA MOPraHva s
CHIEHbEe B COOTBETCTBUU C IIOJIOKEHWEM Tejla, uslbexkaHUe CyxXoro rja3a BO

KOTOpoe OTCJIEZKUBAETCS o IIOMOIIBI0  BpeMs TpeObIBaHusI 3a
uH(ppPaKpacHoro jiyd4a. [locie BeIxoma OOBEKTa KOMIIBIOTEPOM. Korma
U3 30HBI CJIEXKEHWUS KpPBIIIKAa aBTOMATHYECKH II0JIb30BaTellb CcoXpaHsieT
3aKpPhIBAETCH. ria3a OTKPHITHIMH B TeYeHHe
5 CEeKyHI, 00BEKTUB
3aTyMaHHBaeTCs.

MouyBcTBYW cebs BOHAOM C IIOMOIIBIO
MerageBauca JetLev-Flyer, TI0O3BOJISIONIET O
MMapuTh HaM BOOON M 3eMiiel Ojaromaps OBYM
MOIITHBIM BOOSIHBIM CTPYSIM.

B R e S
B ey i

Komdopt pna nwobuMonm KOLIKM CO30aCT
CIleIlMaJIbHBIM IIY/IbT OJIS KOIIEK, IT03BOJISIOIIMMI
UM BKJII0YaThb CMBLIB B YHUTA3€.

¥

!

Mpo3payHbii OGeTOH Ha O0CHOBE OOBIYHOTO

pa3paboTanu BEHTE€PCKUEe WHXKeHepa-
uccnemoBatenu. CeKpeT  3aKIlOYaeTcsd B
HaCBIIEHHBIX ONITUYECKUMU BOJIOKHAMU

6J'IOKOB, IIPOIIyCKAIIUMMU CBET.

e : S

JeakTuBauuio U nNepeBos, B pPEXWUM CHa
3aUTrpPaBIINXCS B BUEOUTPEHI merTei
ocyIiecTBiseT ycTpoiictBo PediSedate, myTtem
BBe[eHHUs HapKo3a uepe3 rapHUTypy.

OTKpbITO Ka3uHO linuxfund.org, BECh
mojlydyaeMbli  goxom £ - : =SS,

P +
KOTOPOTO OYIET i

TpPaTUTCA Ha
E
‘ ¢ruHaHCHUpOBaHUE £
i o As i —— R : i
{ - CBOOOAHBIX IPOEKTOB | Msmncentl™ g o
A - ﬂq i R T T VISA:
- R http://linuxfund.org. 2 ., -
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Perncrtpaums pOMEHOB B 30He .ru c 1
arnperns HEMHOT'0O YCITOXKHUTCS. Tenepsn
KOOPOWHAIIMOHHBIM IIEHTP MOXKeT NIpPeKpaTUTh
IeJleTUPOBaHWEe NOMEHOB B 30HE .ru, BIamesibIlbl

KOTOPBIX He TTPOIIITH MMaCIOPTHYIO
uneHTU(UKauo. PerucTpaTop MOXKeT B JTI000H
MOMEHT 3alIPOCUTH y BaMenbila

OOKyMEHTa/JIbHble IIOATBEPXKOEHUSA JIMYHOCTH.
Ecnu pmomeH moaTBepzKOeH

paHee, TO Ha IOBTOPHOE
- MOATBEPXKAEHUE y HEro

Bcero 10 pgHel, ecnu
OOMeH B COCTOSIHUU unverified, CPOK
COKpalllaeTcsi [0 3 [HeW, TIIoClIe  dYero
IenerupoBaHue OymeT IIPUOCTAHOBIIEHO.

[lanHBle MepHI MOTYT OBITH NPUMEHEHBI U II0

TPeOOBAHMIO IIPABOOXPAHMUTENILHLEIX OPraHOB.
ITo 3asBIEeHUSM, 3TO OOJIKHO TTOMOYL B OOpnOe
CKBOTTEpPaMH, IIpaBia, He IIOHATHO KaKuM
o6Gpa3oM.

B KHOP Bbinyctunu cobcTtBeHHyw OC Ha
ocHoBe Linux «KpachHas 3Be3ma». Pabora Hapg
mpoekToM Onlyla Havata eine B 2002 romy, HO OO
cux mop OC Ownma CcKpeITa OT Mwupa. lLleHa
magHOoM OC mpubIU3UTENBHO 5 [IOJIIApOB.
BBI/IJIy MaJjioro KOJIn4eCTBa COBMECTHUMBIX
nporpamM, «KpacHas  3Be3ga»  elle  He
mojyumiia pacnpocTpaHeHus. KoMIbIOTepHEBIE

oy i

cruenmuanuctel u3 HWHCTUTyTa Hay4dHOU U
TexHoJioTu4Yeckoy monuTuku B FOxkHoM Kopee,
tectupytomue OC, TroBOpPAT, YTO B CHCTEMY
BCTPOEHHI (PYyHKIIMM, IIO3BOJIAIONINE CIEOUTH 3a
IEeNCTBUSIMH IIOJIL30BATEIICH. ..
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Mpopa>xu HoBoro iPad ot Apple crapToBanu
3 ampens. iPad -
IJIaHIIE THBIN
KOMITBIOTED
yopaBlIeHueM
IPhone
OCHaIIIeHHBIN
IIPOIIECCOPOM
Apple A4 c takToBoi wacrtotou 1 I'T1, 256 MB
omepaTUBHOM TmlamMsatTy u oT 16 mo 64 TIbB
IMOCTOSTHHOM maMsiThu. YTO KacaeTcs CeTH, TO
Ha maHHBIM MoMeHT iPad pabotaeT Tombko ¢ BT
2.1 u Wi-Fi, HO B CKOpPOM BpEMEHU BHUOET
MoOfeJib, HoAgepxKuBaloilasd Takxke um 3G ceTu.
I[Toka dYTO CTOMMOCTH [HaHHOTO [deBalica
durypupyert B npemenax ot 500$ mo 700$.

1010

oS,

OMutpun MepBepeB OymeT JIMYHO BeCTH
twitter. Panee B mukpo6Grnore - ru medvedev
TPaHCIUPOBAIUCH KpaTkue BEepCcUu
opUuIMaNbHBEIX COOOIIEHUN THIaBhl T'OCyHapCcTBa.
B wHauame aToro
Mecsilla B  9TOM
Osiore  TOSBUIIOCH
crepyrollee
COOOIIIeHME:
«PelieHuemM
aOqMUHUCTPAIUU
[lpe3upgeHTa, TpaHCAMpPOBaHUME  IIOCTOB C
@ru medvedev mpekpaTUThCA B Mae. [JaBa
rocymapcTtBa OyOeT JMYHO NHCATh B TBUTTEP».
Ons Omutpus MepgBemeBa TaKOW MOCTYIOK He
VOUBUTEJIEH, YYUTHIBAsi, 4YTO y HEro eCcTh CBOEe
coobmectBo B KuBom KypHasie u CBOM KaHal
Ha Youtube.

PeweHnemM AJIMHHHCTPALIMH
TIpe3n/ieHTa TPAHCAHPOBAHHE MOCTOB B
@ru_medvedev npexpartHres B Mae.
T'naBa rocyfapeTsa Gy/eT TIHYHO MHCATh
B TBHTTED.

ru_medvedev
Bl (o veaoeaen

MepBbLIN TEnesusop ¢ Google Android

BeITyIIeH coBMecTHO Google wu 1mIBenckou
kommnanuu People of Lava ¢ Ha3BaHUEM
Scandinavia u

mouaroHanamMu 37,
42 wm 55 OIOUMOB.
Temnesusop
MMOOepPKUBaET
Full
obecrieuuBaeT
moctynn K Google

HD,

Youtube,

Twitter,
Facebook. OpuenTupoBouHas 1eHa 2500%.

Maps,
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CTaThsd  TOCBSIIEHa CTEPEOTUIIHOMY  MBIIIIEHUI0O O  BBICOKOH
sappekTUBHOCTH UMeromuxcsa mexaHuamMoB OOII. [Ins mporpaMMHUCTOB

ucnonb3ytommx OOIl sa3weiku. Llenb cTaThu - [OaTh YrIIyOJIeHHOE
IpeacTaBieHre O 0a30BBIX KOHIIETIUSIX OOBEKTHO-OPHEHTHUPOBAHHOTO
IMpOrpaMMUPOBAHUS. ..

by Utkin www.programmersforum.ru

Kaxpgeiii u3 Tex, KTO 3HakoM c npuHiumamMu OOII, mpekpacHO 3HAeT 0 TeX IIPeuMYyIlecTBax,
ymoOCcTBax M OOJIBINIKMX IIJIIOCAX, KOTOPBEIE OHO MIpPEMCTaBlisgeT HporpaMmuctaM. Ho Tak jm 9TO Ha
camoM fesnie? Bce mo3HAETCsT B CPAaBHEHWM, TPEUMYIIIECTBA IT0 CPABHEHUIO C YeM?

Y10 Takoe 0O0I1?

IOa, uto Takoe OOII? HecmoTps Ha 3HA4YUTEJbHOE BpPEMS CYIIECTBOBaHUS OAHHOU KOHIEIIUU
ToyHoro ompepenenuss OOIl He cymiecTByeT u mo ced geHb. EcTh ompepgenenus OOII B paMKax
KOHKPETHBIX $3BIKOB IIPOTPaMMUPOBaHUS, HO BCe€ OHM pA3/IMYHBl, UMEKIT CBOI TEPMUHOJIOTHIO,
MeXaHU3MHEI MCIIONb30BaHUsI, 0COOEHHOCTU peanu3anuu u T.n. JIrobo#t yuebrHUK mo OOIl mact Bam
b0 oIpenesieHWe B MPUBSI3Ke K SA3BIKY IIPOrpaMMUpPOBaHMS, MO0 BeCchbMa TyMaHHOEe OObSICHEHUE
WU e BOBCE, C MeCTa B Kaphep, peyb MOUAeT O NMPUHIUIAX, ONpeNeeHusx Kjacca u obbeKTa u

T.0.
He umes touHoro ompepenenus, OOIIporpaMMHUCT - PSOOBOM MypaBel, yBeIHWYHUBAIOIIAN
00y4JaeMbIH, CJIOBHO Anuca BCEeMUPHYIO SHTPONUIO ITyTEM HAIKWCAHUS HUKOMY HE HYXKHOTO
IIpoOBajMBaeTCA B  KPOJIMYBIO  KOfa.

HOPY HOBOIO [Jsi Hero Mwupa. http://absurdopedia.wikia.com/wiki/OOII

Oco6eHHO OCTPO 3TO OLIyIIAeTCs, €CNIU yKe UMeJ HaBBIKM IIporpaMMupoBanus. Ho omymeHus
CyOBEKTUBHHI, PACCMOTPUM OCHOBHBIE KoHIIenIuu OOTI mom ApPyruM yriioM 3peHusI.

BasoBbie noHaTua O0I

Hx BCe 3HAIOT, 3TO:
. UHKaIICyIAusa
. HacjegoBaHUe
. TomuMopdu3IM

Celiuac Takxke m00aBIISIOT ellle IMOHsITHe abCTPaKIuKU JaHHBIX. PACCMOTPHUM MX BCEX IO IMOPSAOKY...

MHKancynauma — 5TO OPUHIUII, COrJIAaCHO KOTOPOMY JIFO0OM KJIacC HOJIXKEH PacCMaTPUBATLCS KaK
YepHHIA SAINUK. [Io/Ib30BaTeNb KJjlacCa [OJIKEH BHOETh M MCIOIb30BaTh TOJIBKO HMHTEP(HEHCHYIO
4acTh KJjacca (T.e. CIHCOK MOEKJIapHpPyeMEIX CBOMCTB M METOMOOB Kjacca) M He BHHKATh B €ro
BHYTPEHHIOI0 peain3aluio. [103ToMy HaHHbLIE HPUHSATO MHKAIICYJIXPOBATh B KJAacCe TAaKUM 00pas3oM,
4TOOBI JOCTYII K HUM 110 YTEHHIO WX 3AKUCH OCYIIECTBIISIICA He HANPSIMYIO, a C IOMOIIBI0 METOOB.
[IpUHIUI MHKANCYISUN* (TEeOpeTHYeCKH) I103BOJIIET MHUHHMHU3MPOBATH YMCIJIO CBSI3eH MEXOY
KJlaCCaMH W, COOTBETCTBEHHO, YIIPOCTUTh HE3aBUCHUMYIO Peanu3allnio 1 MOOU(HUKAIIHNIO KIIaCcCOB.

* ommpeneneHue B3SATO U3 Bukumneguu
http://ru.wikipedia.org/wiki/O6B-eKTHO-OpUEHTUPOBAaHHOE NIPOrpaMMUpPOBaHNe
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Ho, wuakancymnsmms He Hoy-xay OOII, oHa cylecTBOBaja M pPaHee - 3TO OOBIYHOE OIMCaHHue
dyuknui u npouenyp. [Ipumep Ha Ilackarne:

Function Sum (a, b: Integer): Integer; = ITOOB  MCIONB30BaTh  QYHKIHMIO, MHE  He
Begin 00s3aTeNIbHO 3HATh, KaK OHA yCTpoeHa (M B psge
Result := a+b CllydaeB TaKoe 3HaHHWe [aXe IIPOTHBOIIOKAa3aHo),
End; IOCTATOYHO JIAIIb omnucaHue uHTepdeiica

«Function Sum (a, b: Integer): Integer». 4
OOJIKEH 3HaTh, 4TO UM (PYHKIHU «Sum», YTO OHa IPUHUMAET [Ba IlapaMeTpa Tuna Integer (BaxkeH
TakXKe MOPSIOOK UX CJIeOBaHHUS), BO3BpalllaeT TakXKe Integer, a BOT KaKuM 00pa30oM ITPOBOOUTCS
CJIOKEHME — 3TO yXKe COBepIIeHHO 6e3pa3nuyHo. Eme mpumep:

Type Temeps, 4TOOE OTCOPTHPOBATh TAKOH BOT MacCCHB,
TMas = record MHe He HYXHO 3HaTh, KakK OH YCTPOEH, CKOJIbKO B
Data: Array of Integer; HEeM O5JIeMeHTOB X T.A. f IpoCTo IepedgaM ero
Count: Integer; nporenype «Sort».

End;

Tak ueM-kKe INOpuMedaTejlbHa HUHKAICYIALUSA?
Procedure Sort (var Mas: TMas); CrnpaBeOuBOCTH pafM, HaAOo0 OTMETHUTh, YTO

WHKAIICYISaIUs, KaK ONIHCaHue yKal3aHHOTI'O BHIIIE
SIBJIEHUS, Iony4mia npusHaHue ToabkKo B OOII. IloToMy-4TO Takoe OIpeQesieHUEe TaM SBJISEeTCH
OOHUM K3 T'JIaBHBIX 0COOEHHOCTEM ITOCTPOEeHUs mporpaMM. HUKaKuMX npeuMyLL,ecTB, B CpaBHEHUMU
C TeMU Xe CTPYKTYPHbIM WU (PYHKLUOHAJNIbHBIM NPOrpaMMMpPOBaAHUAMMU, UHKAMNCYNAUUA B
OOIl He HeceT.

OpHako, Ha 3TOM HWHKAIICYJIdnusa HEe 3aKaH4YNUBa€eTCH...

CokpbiTUE JaHHbIX (B3saT u3 Kuuru Tumoru Bagnm «OOII B meiicTBum») — HeotgenuMas 4actb OOII,
yIIpaBiIgiomas o0JacTIMU BUOUMOCTH. SZBISETCS JIOTUYECKUM IIPOAOJIZKEHWEM WHKAIICYJISITUH.
Llenbi0 COKPHITUS SBISIETCS HEBO3MOXKHOCTD AJIS IIOJIL30BATEJIsI Y3HATH WJIM UCIOPTUTH BHYTPEHHEE
cocTostHue 00beKTa. Ho 3TO ToXKe CyIIecTByeT B CTPYKTYPHOM ITPOrPaMMUPOBAHUH:

Function fact(x: integer): integer; Pa3Be s MOry mojyd4uTb JOCTYII K «i» U «n» HE B
var paMKax maHHOU (yHKIUN? TakKe CTOUT ellle pa3l
i, n: Integer; BHUMATEJILHO IIOYUTATh orpenesieHue -
begin HEBO3MOXXHOCTb AN noJsb3oBaTtena. Eciu peus
n:=1; UOeT O IPOrPaMMUCTE, TO OH HCIOPTUTL MOIKET
BCe W BCSI M HUKAKOEe COKPHITHE NaHHEIX Bam He
fori:= tox do IIOMOXKEeT, II0 OOHOM TIIPOCTOM NOpHUYMHE - pas
begin UMEIOTCS  [OaHHBEIE, TO TakKXe ¥ HUMEITCS
n:=n*i; HEKOTOphle MEeXaHU3MEl [JIs WX HCIOJIb30BaHUSA.
end; I[TosTomy o6nacTh BUOUMOCTH He 3alllUIIaeT
fact:=n; maHHBIE OT OIIMOOK B MeTOHaxX SaHHOTO Kjlacca.
end;

[Tpumep Ha Henbdu:
ONBITHBIM NPOrPpaMMHUCT yXKe€ OoTafajcs, O dYeM
WmeT peus - mo6oe obpamerHue Kk MyData Beizoser  1YPe

omubKy, MOCKOJIbKY MEepef MCIOIb30BaHUEM TaKHhe MyClass = class (TObject)
06BEKTHl HYXK[AIOTCS B MHMOManu3anuu (mexpy Frotected
IPOYUM OFHA M3 paCIpPOCTPAHEHHBIX OIIUOOK MyData: TStringlList;

Ha4YWHAIOMINX ITPOTPaMMHUCTOB). Tak 4TO Ke JaioT
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_ UTPHI C 00/1aCTSIMU BUAMMOCTHU?
Private

Public

Constructor Create;
Destructor Destroy;
End;

Ecnu-xKe roBOpUTH 0 MeTOHax APYruxX OOBEKTOB, TO
mocrtynma K «MyData» oHHM He [oiay4dar, HO,
cornacHo mpuHOunaMm OOII, oHM ¥ He [O0JIXKHbI
ero nonyvyartb. MHWubMu crnosamu, «MyData»
HUKOTHa He [OJIXKEeH HaXxOOUThCS B cekKiuu Public

Constructor MyClass.Create; (kctatu, [enbdu 9TO M03BOJIAeT). HOCTYO K IIOJISIM

BIeghm e Kjlacca Bcerpa [OOIXeH OCYILIECTBISATECA 4Yepe3
nherited Create MeTOfE! 160 CBOHMCTBA.
End;

To ecTh, 3Hmech M[OJIKHa ObITb aHamorus C

Destructor MyClass.Destroy; dyHKIHAME T pomenypaMu CTDYKTYDHOTO

Beghln . MPOTrPaMMHWPOBaHUS -  OOBSABIEHWE  CTPYKTYP
EIZ GRS U SEL)7 OAHHBIX [OOJIKHO OCYIIECTBIIAITHCS aQHAJIOTUYHO
nd;

CEeKIIMH «var». IJTO O4YeHb BaXKHBLIM MOMEHT -
COKpHITHE OJaHHBIX B paMkax OOII mpegHasHavyeHO OIS NPOrpaMMMpoBaHUsi NporpaMMucTa, a He
peanusaliuy aaropuTMa. g roBOpPIO O COKPHITUM OAHHHIX, IIOTOMY-4YTO S 00IOCH HONYCTUTH OUINOKY,
KOTOpas B paMKax CTPYKTYpPHOTO MIPOrpaMMHPOBaHHS HE MOXXEeT BO3HUKHYTb B MNpUHUMUNE.
KomMmniunssTopy 6e3pa3nuyHo, B KaKOW CEKIMM HAXOOUTCS IIONe, OH BBIJACT KOO B J000OM ciiydyae
(peun upet o [Ienbdhu Bepcuu 7), BCe OrpaHU4€HUA BUAMMOCTU BBEAEHbl AJiS NporpaMMucTa.

Ecnu Ber mymaeTe, uTto B C++ 3TO HEBO3MOXKHO, TO CUJILHO OInbaeTech U BUHOM TOMY yKa3aTenu (a
B C++ yKazaTenu He MeHee BaXKHBIM MexXaHu3M, Hexenum MexaHusMbl OOII). MMmes ykasaTenb Ha
KJIaCcC, MOXKHO He TOJIbKO MPOYECTDb €r0 IPUBATHLIE MOJIs, HO 1 MOOU(PUIIMPOBATh UX:

HNukancynsanusi TECHO CBsA3aHa C TaKUM NOHATHEM (Class Sneaky

Kak abcTparupoBaHue. JTo mpuaaHue OOBEKTYy {

XapaKTepHUCTHK, KOTOphle OT/JIMYAIT ero OT BCex private:

OPYTHUX 00BLEKTOB, YeTKO onpenensas ero, 1int safe;

KOHIleNTyasbHble  rpaHunbl. OcHOBHass  upesd public:

COCTOUT B TOM, 4UTOOBI OTHOENUTH CHOocob

KCIIOJIb30BaHUSI COCTABHBIX OOBEKTOB HAHHBEIX OT // WHUUManNU3uMpoBaTb none safe
meTaney WX peanusaluu B Bume Oojiee IIPOCTHIX // 3HadveHuem 10

0o0beKTOB. M 3mech CHOBa MOQOYNIM U CTPYKTypel Sneaky () { safe = 10; }
pemarmT 3Ty 3apmady ©Oe3 ydactua OOIlI - 1Int &sorry() { return safe; }
uHTepdenck GYHKIUN, Mpolenyp U Mopmyieu }

MOTYT MOJZIHOCTbIO CKpLIBATh BHYTpPEHHEee

IIpefcTaBjieHWe II0 peanu3aluu TexX WIN UHHIX || panee:

3amady. CoMHeBaeTeCh? Bort npuMmep | Sneaky x;

B3auMopgencTeuss Mopnyneu (Hensdu). Ilomecture x.sorry () = 17;

Ha ¢GopMy OHY KHOIIKY:

unit Unitl;
interface
uses

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, Unit2, StdCtrls;
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type
TForml = class(TForm)
Buttonl: TButton;
procedure ButtonlClick(Sender: TObject);
procedure FormCreate(Sender: TObject);

private
{ Private declarations }
public
{ Public declarations }
end;
var

Forml: TForml;

implementation
{$R *.dfm}

procedure TForml.ButtonlClick(Sender: TObject);
begin

AddX();

Buttonl.Caption:=IntToStr(GetX());

end;

procedure TForml.FormCreate(Sender: TObject);
begin
Init();

end;

end.

W mopkmo4YnTe BTOPOU MOAYJIb:

unit Unit2;

interface
procedure Init();
procedure AddX();
function GetX(): Integer;

implementation

var x: Integer;

procedure Init();

begin

X:=0;

end;

procedure AddX();
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begin
X:i=X+1;
end;

function GetX(): Integer;
begin

result:=x;

end;

end.

BrlmonHUTE MporpaMMmy, MOHaXKMMaMTe Ha KHOMIKY. Temepb MONPOOYHUTE IOJIYYUTL HOCTYII K «X»
0e3 ucnonb3oBaHusa GyHKIMM U mpoienyp u3 Unit2. Mooynb XpaHMT B cebe maHHBIE, CKPbIBAeT UX
IpeacTaBjieHde M OrpaHUYMBaeT K HUM fOocCTyIl. [Ipu sToMm B Unit2 HeT u HaMeKa Ha Kjiacc (1 He
oyManTe, 4TO BB CMOXeTe MPOYECTb MIIM U3MEHUTh «X» OOBIYHBIMU ITpOIlenypaMu U (QyHKIUSIMU
Unitl (ge u3 ¢popmzrr)).

HacnepoBaHMe - oOuH U3 4YeTHIPEX BaXHEUNIUX MeXaHU3MOB OO0BEKTHO-OPUEHTHUPOBAHHOTO
OIporpaMMHPOBaHMs, IIO3BOJISIONIMKA ONKMCATh HOBBIM KJlaCC Ha OCHOBE YyXKe CYIIEeCTBYIOLIETO
(poOMTENIbCKOT0), ITPU 3TOM CBOMCTBA U (PYyHKIIMOHAIBHOCTL POOUTEIBCKOIO KjlacCa 3auMCTBYIOTCS
HOBBIM KjiaccoM. He TO-uTOOBI S HE COTJIaceH C TaKUM oOmpefesieHHMeM, HO OaBaWTe IIOCMOTPUM
o4YepenHOU MpUMeED:

Type PasBe pms moctpoenussi «TGroupMas» g He
TMas = record onuparch Ha «TMas»? f Begp MOr HamucaTb
Data: Array of Integer; ompenenenue «TGroupMas» C HyJsI, HO, B MOEM
Count: Integer; cilyJae, KaXXObI 3JIEMEHT MacCHBa Data
End; CTPYKTypel «TGroupMas» SIBIsIeTCSI HU KeM UHEBEIM
kak «TMas». Bojee TOro, MHe HWYEro He CTOUT

Type HamucaTh [OpOLEenypy COPTUPOBKU YKa3aHHOTO
TGroupMas = record anemeHTa «TGroupMas». Bce uTo TpebyeTcs — 3To
Data: Array of TMas; JIUIIb NIPaBUJIBHO NepenaTh HapaMeTphl Hpolenype
Count: Integer; «Sort». TakuMm o00pa3oM, 5 OIIMCHBAIO HOBYIO
End; CTpyKTypy «TGroupMas» paHHBIX Ha OCHOBaHUU
cymecTBytomenn «TMas» © g MOr CO3HaTh

Procedure Sort (varMas: TMas); IpoLenypy COPTUPOBKU OJJleMeHTa MaccuBa Ha

OCHOBaHUU «Sort»:
I[Tpu aTOM, corjlacHO OIpefesieHUuI0 HacCJieJOBaHUs,
a 3aMMCTBYIO BCe CBOMCTBA «TMas» u
dyHKIIMOHAIBHOCTL «Sort». W Bce 9TO B paMKax

Procedure SortItem (var GropuMas:
TGroupMas; Index: Integer);

CTPYKTYPHOTO IporpaMMUPOBaHUS, HUKaKOTO SR

OOIl pns osrtoro He TpebyeTrcs. Botr mpumep, Sort (GroupMas.Data[Index]);

KOTOPHIM 4YacTo JIIOOAT HmaBaTh B ydeOHuMKax OOII ullF

(23BIK mporpamMMupoBanusd Henbdu):

Type WU noycte B MeHA KUHYT KaMHeM, €eCJH
TMaterial = record IporpaMMUCT B HOAaHHOU HepapxXuu He SABIAETCH
Massa: Integer; MJIEKOIHUTAIOIIAM M He o0JlajaeT ero CBOWCTBaMH
End; (mMeeT Maccy, NIpPUHAMJIEXKUT K OIpelesieHHOMY

BUMY):
Type
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TAnimal = record
Material: TMaterial;

Sort: String; Uhiitetie]
End;
Type
TMamal = record
Animal: TAnimal; TAnimal
Family: String;
End;
Type
THuman = record TMamal
Mamal: TMamal;
Race: String;
Floor: String;
Name: String;
Family: String; T,
End;
Type
TProgrammer = record
Human: THuman;
Sertificate: String; TProgrammer
End;
Type
TProgrammer of Pascal = record
Programmer: TProgrammer; TProgrammer_of_Pascal
IDE: String;
End;

IIns WCHoNIb30BaHUS MexXaHW3Ma HacjlegoBaHUs He TpeOyeTcsi UCIOIb30BaHUE OOBLEKTHO-
OPMEHTUPOBAHHOTO MpPOrpaMMHpPOBaHUSA. [[0CTAaTOYHO, YTOOB SI3BIK HMEJI  BO3MOIKHOCTH
OpraHu3al¥ CTPYKTYP OaHHBIX OIpPefesiaeMbIX IPOrpaMMUCTOM.

MHOXeCTBEeHHOE HacCJIeOBaHUE IIOJTHOCTHIO aHAJIOTUYHO - S MOTY ONpPENeUuTh HOBYIO CTPYKTYPY:
IIBET TJIa3 ¥ BKIIOYNUTH ee B TMamal, 1 Torma «mporpaMMucT» oOpeTeT HOBBEIE CBOMCTBa. KcraTwm,
MHOXKECTBEHHOe HacJiefOBaHMe OOHa M3 CaMbIX M3BEeCTHHIX Mo30jieli OOII, HO UMEHHO II03TOMY O
Hel MBI Oonblle ynmoMuHaTh He OymeM. llenmb maHHOM cTaThM KakK pa3 IMOKa3aThb Te, MOMEHTHI, O
KOTOPHBIX TOBOPUTH HE JIIO0ST.

MonuMmopdmaM - B3aMMO3aMeHIEMOCTb OOBEKTOB C OOWHAKOBHIM HHTepdercoM. A3BIK
IpOorpaMMUPOBaHMUA MOOAePKUBaeT HOIUMOPGU3M, €CIM KJIaCChHl C OOWHAKOBOU cleluduKanuen
MOTYT MMETh Pa3/IMYHYI0 Peajiu3alldio — HallpuMep, peanu3alus Kjacca MOXKeT ObITh M3MEeHeHa B
mpoiiecce HaciepmoBaHuA. KpaTKo cMbICI mnonuMopdu3Ma MOXKHO BBIpa3uTh ¢pazoi: «OpuH
uHTepderic, MHOXKECTBO pealn3aiun>».

MoOXHO CKa3aTb, YTO IIOJIMMOPPHU3M — OOHA K3 CaMBIX 3arajgouyHblx KoHienmuit OOIl. HTak, B
HEKOTOPOM poZe onmMopdpu3M TeCHO CBS3aH C HacjleJoBaHHeM. Brl mojydyaeTe HEKOTOpPHIE
MEeTOOHL OT POOUTEJILCKOTO Kjlacca ¥ MOXKeTe IepeonpelenuTh ux PyHKIIMOHAIbHOCTb. AJEKBaTHOT' O
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MeXaHM3Ma B CTPYKTYPHOM HOPOTPaMMHPOBAHMH HEe CYIIeCTBYeT, HO KaKue COOCTBEHHO BBIT'OMHI
maeT mnonmuMopduaM? HTakK, 3TO BHIISOUT CHIEOyOIuM o00pa3oM - HEKHH Kiaacc (HOmyCcTUM
«IIPOTPAaMMUCT») MMEET B CBOEM COCTaBe MeTOH (HONyCTHUM «MOHUThL 4dai»). IIporpaMMmucTt Ha fBe
nepeonpenenseT MeETOO W NbeT Yald MapKu fBa mog MMeHEeM MeToda «MOUTh 4Yau». 10 eCTb, MHI
nogpa3dyMeBaeM, YTO KOTJa IporpaMMUCT Ha flBa IIbeT Yal, TO OH ITbeT Yall Mapku fBa.

CraHpapTHO, GOopMasIbHO, HO TEIlePh BOIIPOC: «KaKKWe B 3TOM IINTIOCHI?» O4YeBHUIHO, OHU CIIEOVIOIINe:
1. YMeHbIIIeHNE CITOKHOCTU IPOrpaMM

2. TTo3BOJIAE€T TOBTOPHO UCIIOIb30BaTh OOWH U TOT e KOf

3. ITo3BOMNsIET UCIIOIL30BATh B MOTOMKAX OOMHAKOBLIE UMEeHa METOIOB [JI PEIIeHns CXO0XKUX 3a7ad.

He rycto. Hy uTo-2ke, paCCMOTPHUM KaXKIbIM HYHKT...

MepBbIA - YeCTHO TOBOPS, TaK W HE YBUOEJ, B UYEM 3TO BBEIPAXKaAeTCs (XOTS YIOMHHAETCs 00 3TOM
IpaKTU4YeCKU Be3me), KOHIIEMIIUS CTPYKTYP M MOOyJiedl OocTaTo4dHa MJis pPelleHUs Bcex 3ajady,
KOTOPBIE MOTYT OBITH pELIEHH MTOTUMOP(GUIMOM. C [Opyro CTOPOHEl, MHOTOYUCJIEHHEIE
OOHOMUMEHHEIE METOOBI YCIOXKHSIOT IpOorpamMMy. Pe3ysbTaToOM MONUMOPGU3Ma SBISIOTCS OOBEKTHI,
KOTOpBIE WMEIOT ¥ OOHOWMMEHHBIE METOOBl W MOTYyT pPaboTaTh C PA3HBIMH THUIAMHM [AHHBIX.
Hcmonp30BaHWEe OOHOMMEHHBIX METOMOB B TAKOM Ciy4ae HEe TaK TPUBUAJIBHO, KAK XOTEJIOCH OHI.
[Tpumiock CpPOYHO CO3JaBaTh HOBYIO KOHIENIWIO (BepHee CKas3aTh, BOPOBaTh KOHIIENIUIO,
nockonbky OOII cyTh psgma 3auMCTBOBaHUM oT apyrux napamurm) - RTTI. TIpomie Bcero ee MOXKHO
MPefcTaBUTh KaK MHGOPMAIIUIO O TUIle 00BbEKTa BO BPeMs BBHITIOJIHEHUS IMporpaMMbl. To ecTh mepeq
3aIlyCKOM HY2KHOTO MeToda MUCIIOIb3YyeTCs SBHOE OIpefesjieHHue TOr0 TUlla HaHHBIX, C KOTOPBEIM
npenctouT pabotatb. OOBYHO TaKasi CUTyalusi BO3HUKAET TOJIBKO B CJIOXKHBIX ITPOTPAMMHBIX
00BEKTaX, HO U MOMUMOP(PU3M B 00BEKTaX C HECJIOXKHBIM ITOBEIEHUEM HE MMEET CMBICJIA U MOXKET
ObITh 3aMeHeH pAaXke OOBIYHBIMK OIlepaTopaMM CeJleKTopaMu (Hampumep «case» B [lenbdu) u
BBEEHUEM [IOMIOIHUTEJIFHEIX ITepeMeHHbIX. Bonee Toro, RTTI mepeuepkuBaeT abcTparupoBaHUEe -
07 peLleHus 3afadyyd OUHAMWYECKM 3HaTh TUI JOAaHHBEIX [OPOTUBOIOKA3aHO, 3TO YBEJIWYUBAaET
CLENJISIEMOCThE OOBEKTOB - WX CJIOKHEW 3aMeHSTh, MEePEeHOCUTh, MomepHm3mpoBaTb. RTTI Takxke
YMEHBIIAET TaKyl0 BO3MOXKHOCTH MOMUMOP(}HU3Ma, KaK HMCIIOTb30BaHWE 0O0OMIEHHBIX anrOPUTMOB (0
nmapaMeTpu3aliuy pedb HUXKeE).

BTopo# - 06 9TOM yKe YIIOMUHAJIOCh:
A xe He mnumy QYHKIWIO COPTUPOBKH CHOBQ,

Procedure SortItem (var GropuMas: MIPOCTO Tepefal el HyXHble MapaMeTphl. Hamwuilpo,
TGroupMas; Index: Integer); sIBHOE MCIIOJIb30BaHHE y¥Ke CYIIEeCTBYIOIIEro paHee
Begin KOla ¥ COBEPIIEeHHO 6e3 eNMHOro KJacca, MO3TOMY

Sort (GroupMas.Data[Index]); HHUKAKOr0 MPEWMYIIeCTBa B CPABHEHUM CKAXeM C
End; GYHKIIMOHAIBHEIM — [POrPAMMHUPOBAHUEM  3[1€Ch

HeT. Ecnu ke peuyb MOET O ImapaMeTpU3alui, TO C
KaXXObIM HOBBIM HAaOOpOM ITapaMeTPOB TEHEPUPYETCS HOBAs BEPCHUS 3TOM Ke (PyHKUMU, MTO3TOMY
KOJ B TAaKOM CJTy4ae MCIIOJIb3yeTCSI He TTOBTOPHO, a KaXKIBIM pa3 HOBBIM.

TpeTui - MOXKHO HamOucaTh Ky4y MOOyJen
OIS pellleHusl KaxXKaou 3amayu (Bce PaBHO B
KjlaccaX KakKgoe pellleHue Haao OMNUCHIBATh
SIBHO) ¥ BBI3BIBATH WX ONHOMMEHHBIE (YHKIIMM TaKXKe dYepe3 TO4YeUHBIM cuHTakcuc (B enbdu),
TOJILKO B OOpaTHOM MOPSAOKe - «uMSA (QYHKIUU.UMS Mopmynsi». W s 6bI He cKasajl, 4YTO CHJIBHO
IIyTalOCh B MIpOTrpaMMe, eC/Id OOHOTHUIIHEIE OeHCTBUS Ha3BaHBI II0-pPa3sHOMY (mpuueM 0e3 pas3HUIIH
IBa y MEHS MeTofa MK JecsAToK). Eciiu uMeeTcs MOCTaTOYHO ITOTHOE OIMCaHue MEeTOMOoB (Te caMble
uHTepdeticer, KoTtopble OOII TakXkKe CYMTAET CBOUM JOCTUXKEHUEM), U OHU UMEIOT

OpraHu3aius THICIYH - TO XKe, YTO M OpraHU3alUs
OIHOT0. ITO BOIPOC OPTaHU3AIUH. .. | KoHpyuuti
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OCMFBICTIEHHBIE HMMEHa, TO HHUKaKuxX npobreM MeX[Oy BBEI30BOM MeToma ProgrammTea wu
Programm]javaTea #He Bo3HmKaeT. OOIl MOIHOCTHI0O UTHOPUPYET TaKMe MOOXOOLl KaK IIpaBUJIbLHOE
odopMmiieHrE KOfla U IIpaBUjla UMEHOBaHUS O0OBEKTOB (XOTS B HEM K€ HCIIOJTb30BaHWE OJHOMMEHHBIX
METOJOB CUMTAETCS IIJIF0COM).

Kpome TOro, s He cuMTal0, YTO BEIOOP HYXKHOTO METOHA OCYIIEeCTBISETCSH KOMIIMJIITOPOM - BCE
OeWCTBUS KECTKO IIPOIMCAHBl B KaXKOOM KJjlacCe, a IIOCKOIbKY JII000M KJlacC SBISETCS elle u
TUIIOM, TO OH HMUYETro He BLHIOMpaeT, BHIOMpPaeT IPOrPaMMHUCT B KaKOM KJjlacCe, KakKo¥ 4Yal [oJKeH
NUTh OOBEKT-IPOTPAaMMUCT Ha 3Tale IIepPeonpefesieHus POAUTEIbCKOro MeToma. BoT g 6wl 3apman
CIIMCOK METOHOB B0OOOIIe 0e3 NPUBA3KKM K KOHKPETHOMY KJlaCcCy, IIPOCTO KaK Habop QYHKIUN u
IIpoLEeayp B OTHENIbHOM MOAYJIe, a YK KOMIIHUJIATOP CaM BBI3bIBaJl ObI COOTBETCTBYIOIIUN METO.,
Torga s OBl COTJIACUJICA C 3TUM yTBepxkpeHueM Ha Bce 100. [larmee B coBpeMeHHBIE OMOIMOTEKH
KJIaccoB, OOLIYHO comepzkaT 6omee 100 KaccoB, KOTOPhHIE MOTYT COIOEPIKATh OECATKA METONOB, U
BCe HUX [epzXKaTh B TOJIOBE HUKAKOW MONIMMOP(U3M elle HUKOrOa He mnomoran... be3 pa3HuIlb
CckoibKO MHe Hapo 3HaTh 1000 meromoB munu 10 000, Bce paBHO MX BCE IOMHUTBL B JIFOOOM MOMEHT
BpeMEeHU HEeT HeOOXOOUMOCTH.

YTo KacaeTcs IapaMeTpu3allud - 3TO MOENCTBUTENbHO MOIINHBIM MexaHu3M. Ho ¢ TeMu xe
CUMIITOMaMH - 3TO He YHUBEPCAIbHEIN PEIENT, TO €CTh UMEET CMEICII €T0 IPUMEHATEL TOJIBKO B pSALe
ciiy4yaeB (YacTh M3 KOTOPBIX MOXKET OBITh pemeHa KOMOWHATOPHBIMM ajTOPUTMaMHU) U
IPEeuMYILIeCTBEHHO K IIPOCTEIM TullaM. BoT npumep anroputMa (C++):

He TtpymHO moramathCsi, YTO OHA BO3Bpallaer
MaKCUMAaJIbHBEIM 3JIEMEeHT M3 [ByX YKa3aHHHIX, HO
TOJILKO B TOM CJIy4ae, eCJii IMPOTPaMMUCT CMOXKET

// OnucaHne wabnoHHON QyHKLUM
template <typename T> T max(T x, T vy)

omucaTh CTPOroe H OOHO3HAYHOE CpaBHEHHE { )

060BEKTOB, TO €CThb ymOOHO [JIsi THUIIOB, KOTOPBIE IIO if (x <vy)
YMOTYaHUIO MMOONEePXKUBAITCS TPAHCIATOPOM. [iist return y;
CJIOXKHBIX THIIOB, OIpPEAesIsieMbIX MIPOrPaMMHUCTOM else
rmapaMeTpu3alusd He OaeT HUKAKUX TPEeuMYyIecTB 5 return Xx;

B CpaBHEHUH C TPAOUIMOHHLIMU IIOAXOOAaMMU.
Becvrma mpobGreMaTHyHa ITapaMeTpu3alius, KOrga B KayeCTBe THUIIA BBHICTYIIAIOT OOBEKTHI KJIACCOB,
XOTSI, Ka3ajoch OBI, UX CTPOTas Mepapxus, HaclegoBaHMWe MOoJied U MomIuMOopP(U3M OOJIKHEI KaK pas
Cc10coOCTBOBATh HANMCAHUIO OOOOIIEHHBIX AJITOPUTMOB [y paboTHl C TaKMMHU TuUIIaMu. [la 3TO
BO3MOXKHO, HO TpeOyeT TIIAaTeIbHOTO MHPOAYMBIBAHUS HEepPapXWy M HalHWCaHWe WHOUBUIYAJIBHBIX
MEeTOOOB [ KaxXKAoro Kjlacca MOXKeT OKa3aThCs MIPenIodYTUTEeNbHEeN.... 3IOecCh peIleHue
ananoruyHo RTTI, Ho mpoGrmema He B OOII, 3TO IONBITKA IEPEINIaTHYTh dYepe3 CTPOoroe
orpaHHMYeHUe TUNIOB (HapsAny ¢ TumoM Variant B [lenbdu). MoKHO IPOBECTU CIEOYIOUIYI0 aHaJIOTHIO
- CHayasa nepepn 6eryHOM ITOHACTaBUJIM 0apbepoB U CKa3ajiy, YTO TEIeph OH OymeT y4yBCTBOBAThb B
fere C MPENATCTBUSIMU, a HOTOM IILITAIOTCS HAYYUTh €r0 HpPHITaTh, BHIOAIOT €My CIellhajbHbIe
KPOCCOBKH, PEKOMEHAYIOT METOOUKU TPEHUPOBKHU...

Tak>ke He BCe TJIagKO C NMeperpy3koM OmIepaTOpPOB - TPAHCIISATOPHl S3BIKOB ITPOTPAMMHPOBAHUS
YaCTO He MOTYT IIPEeNOCTaBUTh HYXKHBLIE CpPeACTBa HOEHTU(UKAIIUN IIepeTrpyKeHHBIX 0IIepaTopoB (a
Te, YTO MOTYT, CJIOXKHHBI U He TaK 3(pGEKTHUBHBI, IMOPOXKAAIOT OONBIION M MEOJIUTENIbHBIN KOM), UTO
BBI3BIBAET [OBYCMBICJIEHHOCTH B TOJIKOBAHMM BCEro BhIpaxXxeHusaA. CaMblli IIPOCTOM IIPUMED -
olepanus «BbUMTaHUEe». [1e10 B TOM, YTO OHA CYIIECTByeT KaK MUHMMYM B OBYX BHOaxX: 9TO
VHapHas omepamnus U OuMHapHas («-X» U «X-y»). A B HEKOTOPBIX S3BIKAX €CTh eIlle ee pa3JInuyHbIe
dbopwmbr: nHGUKCHAas, mocTduKcHas u T.O. [anee, He0OOXOOAMMO ONPENENUTh IIPUOPUTET OMEpPaAlnH,
CKaxkeM, [OJIsI CTPOK ompefesieHHe IMOmOOHBIX Omepaluii MoxKeT OBIThb He TaK OYEeBMOHO, KakK s
yrcesl. He mymaliTe 4TO ClIOXKeHHUe B 3TOM Ciydae jydine. HampuMmep, ClIOXKeHUEe CTPOK «X + y» He
S5KBUBAJIEHTHO «y + X».
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Takke meperpys3ke CBOMCTBEHHHI o0mIne Oempl MOMUMOpP(H3Ma - OHA HE SIBISIETCS 00s3aTeIbHBIM
9JIEMEHTOM IIPOTrPAaMMHPOBAHUSA (3TO 3HAYHWT, YTO HET AaJrOPUTMOB, KOTOPhlE HEBO3MOXKHO
peanu3oBaTh 0€3 HCIIOJIE30BAHUS IIEPErPYy3KHM), U MOXKET IPUBECTH K 00paTHOMY Pe3yJbTaTy - He
VIPOIIEHWIO, a YCJIOXKHeHuI0 mporpaMMbel. [lomo6Ho Mmexanu3amy RTTI meperpy3ka yBemIudYuBaeT
CBA3HOCTb KOHa - MO/ MOHWMaHUS paboThl IeperpyzKeHHOro olepartopa TpeOyeTcs 3HATh THII
o6bekTa (mnu TpebyeTcsT ero yTOYHEHWEe [OJI MHOHWMAaHUS NTPOrPaMMMCTOM) HCIIOJIB3YEMOTO B
KOHKPETHOU CTPOKEe KOHa, OTCIOAA BCSKHWEe OOJSTYKUW - YMEHbIIEHHWE IIEPEHOCHMOCTH, CJIOKHOCTH
npu MOOUMUKAIIUY OTHETbHEIX 00BEKTOB U T.I.

9T0 elle OOUWH IIpHMep, KOTAa He MOPOrpaMMUCT CO3[aeT ajTlOpPUTM, a SA3BK «NnporpaMMupyert
nporpaMMucTa». Bl OOJKHBEI ClIegoBaTh 3TOMY IPUHIMIIY, TaK KaK 3TO IPUHOCUT HEKOTOPHIE
ymoOCTBa, HO MPU 3TOM BCE YMaT4MBAIOT O TOM, YTO 3TO HE IapaHTUS NIPEOJOJIEHUS HapacTamllen
CJIOXKHOCTH mporpaMm (u Ooyee TOTro, TAaKOM MEXaHWM3M CaM MOXKET SBIATHCS WMCTOYHUKOM
YCIIOKHEHUsI mporpamMMel). W eme omgwH MOMEHT - monuMmopdu3Mm He obsizaTenpHass yepra OOIIL.
9TO0 3HAYMUT, YTO eciu BB HamWmWTE NPOTPaMMy, HCIIOJB3VIOIIYI0 KJIacChl M OOBEKTH, HO HE
HCHOJIB3YIOIIYI0 MOoIuMOPGu3M, TO 3TO Bce paBHO Oymer OOII. Kpome Toro, ecinu Bam He xoueTcs
OTKa3bIBaThCSI OT MonuMopdr3Ma, €ero MOXKHO HMHUTHPOBATh B paMKaxXx MoAOyJleil (IOHUTOB)
IporpaMm.

YTO elle He TaK, KaK Hago

OOII «Bemmp B cebe», ¥ OHO He BIIMCHIBAETCS B PSAN 3amayd - HaAIpUMep MeXaHH3M ITOOKII0YEHUS
DLL. Ia, ¢yHKuuMs unu ImpolieAypa BO3BpalllaeT 3HaYeHMe, HO KaKoro Tuma? IOTO OTCIeOuTh
HeBo3MOXKHO (u RTTI Bam He mnomomiHuk). OOII ouYeHBb TIIJIOXO TOAXOOWUT [MOJIsI TapcUHTa
CTPYKTYPUPOBAHHBEIX TEKCTOB (HAIpuUMep, OporpaMM) B CpaBHEHHU C (QYHKIMOHAIbHBIM
nporpammupoBanueM. OOII He OPyXUT C peKypcuel (He To YTOOHI OHa TaM He BO3MOXKHa, IIPOCTO
He 3pdekTBHA B CpaBHEHWM C TeM Ke QYHKIMOHAJILHEIM IIPpOrpaMMHPOBaHHEM), KOTOpas
IIO3BOJISIET YIIPOCTUTH IIPEACTaBIeHMEe MHOTUX 3afad. Takxke HYKHO yYUTHIBATh, UTO IIporpaMma,
coctaBnenHas 6e3 OOII, kak mpaBuio, OvicTpe, yueM ¢ HUM. OOII oduIManbHO He IMOOOepPzKUBAET
KOHIIENINIO JIEHWBBIX  BHIYMCJIEHUH  (BOOOIIe 3TO 4YepTa  S3BIKOB  (DYHKIIMOHAIBHOTO
IIporpaMMUPOBaHMs) - MOTEHIMAlIbHOE yBeJNYeHHEe MNPOU3BOOUTEJIbHOCTH, YIIPOIeHHEe pelleHus
psma 3amad.

MoaBepem utorm

IlaHHas cTaThbs BOBCE He MPHU3BIBAeT OTKa3kIBaThCsA OT mpuHIunoB OOII, 3amava maThk 6ojiee MOJIHOE
IIpefcTaBjieHue O HEeKOTOphiXx acmekTax OOIl. be3 moHMMaHUS STUX MOMEHTOB IIPOTPaMMUCTHI
yBepeHE], 4TO0 OOII cymlecTBeHHBIN Iar BIepeqn (Ha caMOM [ejie CYMIeCTBEHHBIM IIar BIepen -
oOmupHLIe OMOIMOTEKH, KOTOPhIe B CBETE HOBBIX BesTHHU HamucaHbl B cTune OOII), X0TsS BO3MOKHO,
BCETO JIWIIb IIIar B CTOPOHY...

Bo3pMuTe mapaMeTpu3alnIo - HE CTOUT BO3JlaraTh Ha Hee OOJIBITNME HAmeXKOHl, OHA CYIIECTBYET yiKe
OABHO B TOM HWJIM WHOM BHUIE B (QyHKIMOHAIILHOM IIPOTPAMMUPOBAHUU (KaK W BECh MOIUMOPGU3M BO
BCeX €ero IIPOSIBJIEHUSX) U IIOKAa He IIpPUHEecC/ia KapOWHAJbHBIX M3MEHEHUW B Oeje CO3MaHUusd
IPOTpaMM.

CnucokK ucnosib30BaHHOMU NUTEpaTypbl

. Tumotu Bagn. O0OBeKTHO-OPUEeHTUPOBaHHOE ITporpaMMHupoBaHue B mercTBun. - C.IleTeplbypr,
INMuTtep, mepeBop 1o nuileH3uu n3garenbcTBa Addison Wesley, 1997
. I'. Iunpor. Teopus u npaktuka C++. - C.Iletepbypr, EXB-ITetep6ypr, 2001
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. Pazgen Bukunenun http://ru.wikipedia.org/wiki/O6BbeKTHO-OPHEHTUPOBAHHOE ITPOTPaMMUpPOBaHUE

. Pazgen abcypponenuu http://absurdopedia.wikia.com/wiki/OOII

. 9. XioBeHeH, U. Cennsauer. Mup Jlucna. - M., nepesop ¢ ¢puaCKOro usn.Mup, B 2-x ToMax, 1990

. ®. Bpykc. CepebpsaHoy mmyJsiu He cylecTByeT. - M., CumBoji-ITntoc, 1995, ro0unelinoe usnanmne
nepsou kHuru 1987 roma, nepesop 0o nulleH3uu usgarenbcTBa Addison Wesley
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MHorue XOTAT CTaTh IIPOrPaMMHCTAaMH UM K€ VIYYIIUTh CBOU
IIO3HAHUSA B 9TOM YyBJIeKaTEIbHOM 3aHATHMH. HO, KakK TOJIbKO YeJIOBEK
X04YeT HayvaTh YTO-TO OCBaWBaTh, IIepell HUM BCTAe€T BOIPOC: «...a C YEero
HadaTh?». COOCTBEHHO, B OAaHHOM CTaThe sI MOIBITAIOCh OTBETHUTL Ha
3TOT pPacIpPOCTPaHEHHEBIN BOIIPOC.

Oenuc IIuckyHOB
by spamer www.programmersforum.ru

B cBs3m c TeMm, 4TO B I/IHTepHeTe, O0a 1 He TOJIBLKO B HEM, NJOBOJIEHO 9YaCTO MOZKHO BCTPETUTH TIomen,
KOTOpPBI€ OaJIeKu OT IIPOTrPaMMUHPOBAHUA, HO 2KeJIal0OT IIOCTUTHYTh €ro U KOTOPhI€ 3HAIOT HEKOTOPHBIE
A3bI CETr0 3aHsATHSsA, HO HE 3HAIOT, YTO UM [eJlaTh Oajiblllie, 4 U IMUITY JaHHYIO CTAaThIO.

«B nepBbIX pa3 - B NepBbIA Kaacc»

Il Hayasia, YEJI0BEKY JKeJIaloIleMy Hay4YHUThCSA MPOrpaMMHUPOBATh, HEOOXOOWMO CKadaTh/KyIHUTh
KHUTY TI0 KaKOMy-TO $3BIKy IIpOorpaMMUpOBaHus. f OB COBeTOBajl [JI Haudaja CKadaTh
9JIEKTPOHHYIO KHUTY, IIOTOMY-YTO BIOPYT BaM 3TO 3aHSATHE He IIOHPABUTCS, a OEHbIW Ha OyMazKHYIO
Bepcuio OyOyT yKe IMoTpadeHbl. Tereps JaBalTe OMPEIEITUMCS C SI3bIKOM.

MHorue, yXKe 3HaWOIIWEe J0OW, HAaYWHAIOT CIOPHUTH HA CYET-TOTO, KaKOM S3BIK JIyYIllle BHIOPATh
HaYMHAIOMMUM [Jisi u3ydeHus. Ho B Hamem ciy4dae, S CIOPUTb HU C KeM He Oymy, a IIPOCTO
IIOCOBETYIO IJI Hadajia BHIOpATh SI3BIK mporpaMMupoBaHus Pascal. C uem cBs3aH Tako¥ BEIOOP? [la
BCE OYEHb IIPOCTO, HAYMHAIIEMy OymeT HaAMHOTO HPOINe IIOHSATHb JIOTHKY pPaboThl IIPOrpaMMbI
(amroputMa) B Pascal’e, uem ckaxeM, Haripumep B C++ unu Assembler.

Tak, ¢ S3BIKOM oOIpenenunuch. Temepb BepHeMcs K BbIOOpy kKHuUru. Kak B mMHTepHeTe, Tak M Ha
IpHjiaBKaX MaraswHOB, JIEKWUT OTIPOMHOe KOJIWYeCTBO pPa3HooOpa3HOM JNHTEpaTyphl II0
IporpaMMUPOBAHNI0. A KaKoW-Ke y4eOHUK cKadaTh/Kynuth HaM? CKaxXy cpal3y, HU B KOeM ciIydae
He MOKyIaWTe KHUTK Tuna «IIporpaMMmupoBaHHe [OjIs 4alHUKOB». I10JIe3HOr0 U3 TaKOM OGpPOUIIOPEHI
BBl He BO3bMETe HUYEro, a BOT IIpefCcTaBlieHue O IIPOrpaMMUPOBAHUMU, IIOCTIEe ee IIPOYTEHUs, y Bac
OymeT HeIlpaBUJIbHOE, a TO ¥ BooOIe myraiomiee. Co6cTBeHHO MO Pascal’to coBeTylo cliemyrolime
MaTepuanel u ydyeOHuku [1-4]. B manHOU nuTeparype IIPefoCTaBISETCS XOpoIllee M IMOHSTHOEe
OIIMCaHME CTPYKTYPHl S3BIKa, KOMaH[, CTPYKTYp OAHHBIX U T.O. TakXe OPUCYTCTBYIOT IIPUMeEPHI
pellleHus 3a7ayd U 3aJaHus [IJIsI CaMOCTOSTEIbHOT'O BEIIIOJTHEHHU .

Bbibupaem cpepny paspaborku [5-71]

C s3bIKOM ¥ 00yd4alolMM MaTepuajioM OIIpeneuinuch. M BOT Temepb OCTaloOCh BHIOpaTh H
YCTAaHOBUTH Cpeny [/ HalKMCaHUS IIPOrpaMMBI MM KaK IIpaBuibHee - «MHTerpupoBaHHYIO Cpeny
pa3paborku» (IDE, Integrated development environment). Co6CTBEHHO, YTO MPENCTABIISIET COOOM
IDE? Ilompocty, 3TO HaGOpP HOPOTrPaMMHEBEIX CPEIOCTB, IIPH IIOMOIIM KOTOPBIX ITPOrPaMMUCT
pa3pabaTeiBaeT mporpaMMHOe oOecmeueHwe. Tak Kak wm3ydaTh MBI OygeM 4YuCTHIE Pascal, To m
IIPUIIOKEHUS MBI OyIeM IHcaTh KOHCOJIPHBEIE, IIOCEMY SI COBETYIO CIIEOYIOIIYI0 Cpeay pa3paboTKu -
Turbo Pascal 7.0 u kpocc-tatdopMenHbli KomounsaTop FreePascal. KoHeuHO, MOXHO BHIOpATh U
4yTO-TO coBpeMeHHee, Hanpumep u3 IDE cpen: TurboDelphi wmmu Delphi 2010 unu ppyrue
armbTepHATUBHBEIE. HO [/ HOBHMYKA B IPOTPAaMMHUPOBAHUM, S CUUTAIO - 9TO OyOeT HEIIPaBUILHO, TakK
Kak B IDE Delphi yBumeTb moruKky paboTH OIPOTPaMMbI, CTPYKTYPY S3BIKA U T.I., OyOeT TSIKEeIO.
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[Tocrne BOT TaKMX HOPUTOTOBJIEHUHM - caguMCS YUTaTh BHIOPAHHYI0O KHUTY, U XO4y 3aMeTUTh, He
IIPOCTO YUTATh, & YUTATh, 3allOMUHATh U pa3bupaTbCsa B HanucaHHOM. Eciu OygeTe IPOCTO YUTATh
KHUXKKY, TO BBl IIOTPATUTE CBOe BpeMs B IycTyio. [lo3ToMy, IIOCJie IIOJIy4eHUS HEKOTOPOTOo
TEeopeTHUeCcKOoro Marepuala, 00sd3aTelbHO HeOOXOOUMO BCe IOJIydeHHBle 3HAHUSA 3aKpenuTh Ha
IpakTUKe. A TOUHee - CagUMCS M MIUIeM CBOIO IepByio nporpammy «Hello World»... CripaBunucs c
9TOH 3apauel, cTaBUM ceOe HOBYIO U peanu3yeM, He 3HaeTe, 4TO cebe 3amaTh - B yueOHUKaAX €CTh
IpakTU4YecKrue 3amaHud. [locine ONpodYTeHUS KHUTU U IIPU UMEIOIIUXCA 3HAHUSX - CHejlaiiTe CBOU
COOCTBEHHEBIN He OOJBINION NPOEKT, HanpuMmep «TenedoHHBIM CIPaBOYHUK», «BapUAHT UTPYIIKU» U

T.O.

Ilamee, mocjie TOTro, KakK BhI YyBCTBYeTE, UTO HOBOJIBHO XOPOIIO BjIafieeTe M3YYEeHHHIM SI3BIKOM, a
BO3MOXKHO U YyXK€ HEeKOH TeXHOJIOTHEeH, HeoOXOOMMO PeIuTh O cebsi: «...a HPaBUTCSI-IX MHe
OaHHAs OTpacib HOpPOTrpaMMHUpOBaHuA?». [[JiT oTBeTa Ha 3TOT BOOPOC, € MOMOLLbIO nioboro
NOMCKOBMKA UIleM HHPOPMAIIKIO O CIEOVIOININX, TaK CKa3aTh, BUOaX IPOTPaMMUPOBAHUS:

. CHCTEeMHOe IIPOrpaMMUpPOBaHUEe

. IpUKJIaJHOE TPOTrpaMMHPOBaHIE

. Be0 - MporpaMMUpoOBaHue

ITocne IIPOYTEHUuA COOTBeTCTBy'IOH.Ieﬁ I/IH(i)OpMaLII/II/I u IIpH yXKe HMEKIINXCd 3HaHUAdX B
IIPOrpaMMUPOBAHUU - BBI OOJI2ZKHEBI BBI6paTb OaTbHEMIINUW BUM IIOJISI CBOEHW OesTEeNbHOCTH. ECiu BEBI

OTIPENENINIIUCH, TOTHA HaunHaWTe yrioyOneHHoe n3yueHrne* BLIOPAHHOTO HATPaBIEHUS.

BoT emle Takou HIOQHC - He Hago OyMaTb, 9YTO IIPOTPaMMHUPOBaHHE 3aKJIIOYA€TCA TOJIBKO B 3HAHHUHU

SI3BLIKOB IPOrPaMMMPOBAHUA.
TMIOMUMO UYTEHWS JUTEePaTyphl, TaKXKe XKeJlaTelIbHO OO0IIaThCH

Ecnu BEI XOTHUTE CTaThb
B Ha COOTBETCTByMOIUX (Gopymax. Hampumep, BriOepuTte Ojisi ceds

OeMCTBUTEIBHO XOPOIIHUM
OOWH WM OBa ¢opyMa M, TaK CKal3aTh - «XKHBHUTE Ha HuUx». Ha

IIPOTPaMMHUCTOM, TO BaM

TakKux pecypcax HMHTepHeTa MOXKHO [OOBOJIbLHO MHOTO V3HaTh
none3HoM uHOOPMAIUM, IOOEIUThCI C KeM-TO TaKoM-XKe
nHdopmanuel. TakXke Bcerga MOXKHO IIOIIPOCUTH IIOMOIIU Y
npodecCHOHAIOB, HaOpuMep, dYTo OBl BaM  OOBSICHUIHN
HEIMOHSATHBIM MOMEHT IIPU U3yUYeHUH.

00g3aTeyIbHO  HYXKHO  3HATh
OOIOJTHUTEJIbHbIE  TEXHOJIOTHUH.
Hampumep, MOXKHO ITOJTHOCTBIO
MOCBATUTL  ce06sT  UIYyYEHUIO
MPOTPaMMUPOBAHUSA  T'paduKH,
TMONYTHO O3HAKOMUTHECS C pPA3HOOOpPa3HBIMH TrpaduyecKuMu OuUOGIMOTEKaMHU, aIrOpUTMaMH,
CBA3aHHBIMU C Trpadukoi u T.n. CrremoBaTenbHO, O/ OOCTUXKEHUS KaKuX-Tubo I[esel, BaM Bceraa
HEeoOXOOMMO YWTATh COOTBETCTBYIOIIYIO JIUTEPATYpPy, @ TaKXkKe 3aloOMHUTbL OOWH K3 OCHOBHBIX
MOMEHTOB - HAy4YMUTHCS MOJIb30BATHCSA MOUCKOM. TaK Kak OOJIBIIMHCTBO BOIPOCOB y2Ke 00CYyKOaloCh
B HTEpHETEe, TO IPaBUJIBHBINM 3alIPOC B ITIOMCKOBYIO CUCTEMY JACT BaM MHTEPECYIOIIUHN OTBET.

3akJiloueHue

N He OoiiTech cIpamuBaTh 3HAWOIIUX JIOOed O TOM, YTO He 3HaeTe caMH - HUYEero
IPenoCcyouTEeNbHOTO B 9TOM HeT. B 0011ieM, He Hafo XKaaTh JO0OPOTro OsiAeHbKY, KOTOPHIM IIPUOET, BCe
BamM pa3xkyeT ¥ B POT IIOJOXKHUT, a HauMHAWTE CcaMM [OCTUTaTh IMOCTABIIEeHHOMN lLemu. Tak dYTo,
mep3aure.

Pecypchbl

. T.A. TTaBnosckas. ITackanb. [IporpamMMupoBaHue Ha sI3BIKE BBICOKOI'O YPOBHS: IPAKTUKYM. —
C.IletepOypr, [Tutep-1Or, 2003

. Baneputii ITonos. [Tackans u Henbpu. Camoyuutens. - C.IleTepbypr, ITutep, 2003

. B.B. ®aponos. Turbo Pascal 7.0. HauanpHbIN Kypc: yueOHOe mocobue. - M., KuoPyc, 2007
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. A.4. Apxanrennsckuii. A3bIK Pascal u ocHOBEI IporpammupoBanus B Delphi. - M., Bunowm-IIpecc,
2008

. Ckauatp komnunaTop FreePascal http://www.freepascal.org/download.var
. Ckauatp IDE DELPHI https://downloads.embarcadero.com/free/delphi
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CraThss mNOpegHa3HayeHa [OJIsI IIPeAcTaBlIeHUss KpaTKoro o63opa
HOBOBBegeHUM B 130K [lenbdu (2010) mo cpaBHeHUIo ¢ lenbdu 7.
[TogoneiTHEIM KposimkoMm BheicTynuiaa IDE or Embarcadero® Delphi®
2010 Version 14.0.3513.24210...

by Utkin www.programmersforum.ru

Brnarogapsi akTUBHBIM ITONBITKAaM KoMIlaHuM Embecadero BnIusATE Ha PHIHOK IPOOYKTOB pa3paboTKu
nporpaMMm s3bIK [enb¢u OLICTPO pa3BUBAETCs, OMHAKO 3TO Pa3BUTHE HAIPaBJIeHO B OCHOBHOM Ha
IIONBITKY HaBEepCTaTh BCe HOBOBBEOEHMUS B COBPEMEHHBIX S3BIKaX IPOTpaMMMpPOBaHUA (TaKuUX KakK
C#). Hukakux IpUHIMUIINAJILHO HOBHIX Pa3paboTOK U KOHIUENNH He BHEOPSETCS.

OupekTusBa Inline (nossunace B lenbchpun 2005)

I[To amamorum c¢ C++, QyHKIMKM U TIPOILEOYpPhl Temepb MOTYT OBITH BCTpPaWBAaeMBIMU CO BCEMU

BEITEKAKIIIMMU IIOCIIE€OCTBUAMU. A UMEeHHO HCIOJIb30BaHUIE HaHHOfI OUPEKTHUBEI HE TI'aPaHTUDPYET

BCTaBKY Tejia QYHKIIMM BMECTO e€e BhI30Ba. Kpome TOro, CyILEeCTBYET ellle IIeJIbiM PAl orpaHuYeHuMl

(cormacHO CITPAaBOYHOM cuCTeMe). ITa OTUPeKTHuBa Oecrone3Ha:

. TIpU TO3OHEeM CBs3bIBaHUM (virtual, dynamic, message)

. o711 QYHKIUY M IPOIeAyp UMEIOIIUX acceMOJiepHble BCTaBKU

. IJIsT KOHCTPYKTOPOB ¥ AECTPYKTOPOB, TaM OHa paboTaTh He OymeT (0 yeM BaM KOMIUISATOD
00513aTEeNIbHO I10KalyeTCs)

. IIJIsI TJIaBHOTO OJI0OKA MPOTrpaMMbl, CEKITUY MHUIUATU3aIuY U GUHAIU3aIIuU MOIYIIeH

. eCJI¥ MeTO[ Kjlacca oOpalilaeTcs K 4jIeHaM Kjacca ¢ 60jiee HU3KOM BUAUMOCTBIO, YeM CaM METO[I
(mampumep, ecnu public meTon obparaeTcs K private MeTomy, TO oI TAaKOTo MeTofa inline-
TTOICTAHOBKA OCYIIECTBIISITLCS HE OYOEeT)

. OJ1s1 IpoLenyp U QyHKITUM, KOTOPhIe UCIIOIb3YIOTCS B BHIPAKEHUSIX IIPOBEPKHU YCIIOBUS ITUKIIOB
while u repeat

Kak cpenaTtb npoueanypy BCTPOEHHOU?
Procedure Add (var x: Integer; y: Integer); Inline;

PerynupoBaTh nmoBefeHue inline MOXKHO ClIeAyIOIUMU OIUPEKTUBAMU:

{$INLINE ON} - mo ymon4aHUIO BK/IIOYEeHa, pa3pemtaeT paboty Inline;

{$INLINE AUTO} - 6ymeT ocyIlecTBlIeHa IIOTBITKA BCTpauBaHue Koja GYHKIMHE U IPOLeayp, eCIIu:
a) OHH IIoMedYeHH Kak Inline;

0) ecnmu ux pa3mep OymeT MeHee 32-x OGaMT.

{$INLINE OFF} - He paspertaeT paboTty Inline.

CnenyeT OoTMeTUTh, UTO U B KjaccudeckoM C++4 Inline Hukorma He Oblyla BEICOKO3(M(MEKTUBHBEIM
MEeXaHM3MOM, a YYMUTHIBas OTrpaHW4YeHMs, HaKJaAblBaemMble KoMmnuiasatopoMm [lenbdhu, ee
HCIIOJIb30BaHue 101 OOJIbIIUM BOIIPOCOM.

Meperpy3ka onepatopoB (nossunacb B Delphi.Net)

B ornuume ot C++ meperpy3ka OCYIIECTBISETCSI HEMHOT0 IIo-gpyromy. [l Ieperpysku

0IIepaToOpOB IleperpyzKaeTcsi He CUMBOJI oOIllepaTopa, a ero CHMBOJIHYecKoe 00o03HaueHUe

(curnatypa). Ileperpyzatb MOXKHO TOJIBKO IJI Ollepaliuii C 3K3eMIIJITpaMu KJIacCoB (CM. TabIUILy):
20
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Tab6muia. OmmepaTopsl ¥ UX CUTHATYPHI

OnepaTop CurHartypa Tun onepatopa
HessHoe npeobpasoBanne |Iimplicit(a : type) : resultType; MpvBegeHue
ABHOEe npeobpa3oBaHne Explicit(a: type) : resultType; MpuBeneHne
- Negative(a: type) : resultType; YHapHbIN
+ Positive(a: type): resultType; YHapHbIN
Inc Inc(a: type) : resultType; YHapHbIN
Dec Dec(a: type): resultType YHapHbIN
not LogicalNot(a: type): resultType; YHapHbIN
not BitwiseNot(a: type): resultType; YHapHbIN
Trunc Trunc(a: type): resultType; YHapHbIN
Round Round(a: type): resultType; YHapHbIN
= Equal(a: type; b: type) : Boolean; CpaBHeHue
<> NotEqual(a: type; b: type): Boolean; CpaBHeHue
> GreaterThan(a: type; b: type) Boolean; CpaBHeHue
>= GreaterThanOrEqual(a: type; b: type): resultType; |CpaBHeHune
< LessThan(a: type; b: type): resultType; CpaBHeHue
<= LessThanOrEqual(a: type; b: type): resultType; CpaBHeHue
+ Add(a: type; b: type): resultType; BuHapHbIN
- Subtract(a: type; b: type) : resultType; BuHapHbIN
* Multiply(a: type; b: type) : resultType; BuHapHbIn
/ Divide(a: type; b: type) : resultType; BuHapHbIn
div IntDivide(a: type; b: type): resultType; BuHapHbIn
Mod Modulus(a: type; b: type): resultType; BuHapHbIN
shl ShiftLeft(a: type; b: type): resultType; BuHapHbIN
shr ShiftRight(a: type; b: type): resultType; BuHapHbIN
and LogicalAnd(a: type; b: type): resultType; BuHapHbIN
Or LogicalOr(a: type; b: type): resultType; BuHapHbIN
Xor LogicalXor(a: type; b: type): resultType; BuHapHbIN
and BitwiseAnd(a: type; b: type): resultType; BuHapHbIn
Or BitwiseOr(a: type; b: type): resultType; BuHapHbIN
xor BitwiseXor(a: type; b: type): resultType; BuHapHbIn

Hyxuo oOpatuth BHMManHue - TRUNC, ROUND, INC, DEC cuwmTaioTcsi olepaTtopaMHu, a He
npoienypaMu U QyHKIIUSIMU.

BoT npuMep UCOOIb30BAHUS:

TMyClass = class
class operator Add(a, b: TMyClass): TMyClass; // Tleperpy3ka cnoxeHue Ons
// TMyClass
class operator Subtract(a, b: TMyClass): TMyclass; // BeiuutaHue gna TMyClass
class operator Implicit(a: Integer): TMyClass; // HesiBHOe npeobpa3oBaHue
// Integer B TMyClass
class operator Implicit(a: TMyClass): Integer; // HesBHoe npeobpa3oBaHue
// TMyClass B Integer
class operator Explicit(a: Double): TMyClass; // fBHOe npeobpa3oBaHue
// Double B TMyClass
end;
// Tpumep onucaHuve curHatypol Add ona neperpy3sku cnoxeHusa gns tuna TMyClass
TMyClass.Add(a, b: TMyClass): TMyClass;
begin
end;
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var
X, y: TMyClass; begin

X 1= 12; // HesBHoe npeobpa3oBaHue u3 Integer

y = X + X; // BbizoB TMyClass.Add(a, b: TMyClass): TMyClass

b :=b + 100; // BbizoB TMyClass.Add(b, TMyClass.Implicit(100))
end;

[TompoGHel 0 meperpy3Ke OmepaTopoB MOXKHO MOYUTATh 30ECh:
http://www.realcoding.net/articles/delphinet-peregruzka-operatorov.html

MomowHukn kKnacca (Class Helpers)

HNuTepecHbi MexaHu3M (oTBeT [lenbdu Ha pacHIUpUTEnu KiaccoB B C#), IpU3BaHHLIN PEIIUTH
HEeKOTOophIe ITpobneMbl B 00xom HacimemoBauusa. CIyXKUT OIS OOIMONMHEHUS KilacCa HOBLIMU METOHaMU
¥ CBOHCTBaAMU:

type
TMyClass = class
procedure MyProc;
function MyFunc: Integer;
end;

procedure TMyClass.MyProc;

var
X: Integer;
begin
X = MyFunc;
end;

function TMyClass.MyFunc: Integer;
begin

end;

type
TMyClassHelper = class helper for TMyClass
procedure HelloWorld;
function MyFunc: Integer;
end;

procedure TMyClassHelper.HelloWorld;

begin

WriteLn(Self.ClassName); // 3pecb 6ypneT Bo3BpaweH tun TMyClass, a He TMyClassHelper
end;

function TMyClassHelper.MyFunc: Integer;
begin

end;
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var
X: TMyClass;
Begin
X := TMyClass.Create;
X.MyProc; // Bbizo TMyClass.MyProc
X.HelloWorld; // Bbi3oB TMyClassHelper.HelloWorld
X.MyFunc; // BbizoB TMyClassHelper.MyFunc
end;

I[To cyru, Bapwanus Ha TEeMy MHOXKECTBEHHOTO HACJIEJOBAHHUS, HO €CTh OOHAa OCOOEHHOCTH -
IIOMOIITHUKY KJjIacCa IIO3BOJISIOT [OOIONHSATH JII000M CYIIECTBYIOIIWY Kjacc, 0e3 CO3maHUs HOBOTO.
OO6paTuTe BHUMaHWE, YTO MEXaHM3M MOMOIIHHMKA KJlacCa He MCIOJIb3YeT SIBHOIO yIoMuHaHus Self
mpu oOpallleHWH K IIOJISM Kjacca (momoraeMmoro kKiacca). To ectb, «HelloWorld» mmeer mpaBo
obpamarbcss K moisim «TMyClass» (ITpocTo B HalleM IpuMmepe ux Her). AHajorudHo «TMyClass»
TakXe uMeeT pmoctyn K mnonaMm «TMyClassHelper» (B crydae, ecnm KjlacC W er0o IIOMOIIHHUK
0OBSIBJIEHH B OMHOM MO[YJIE).

C NpakKTU4YeCcKOM TOYKMU 3peHmus yIoOHBIM MexXaHN3M, KpoOMe OJHOM [eTajiu - KJIacC OOJIXKEeH UMETh
TOJIBKO ONHOTO IIOMOIIHWKA, HMMEeT JIM OH IIOMOIIHWKA [POBEPUTH BO BPEMS BBIIIOIHEHUS
ImporpaMMEl Hemb3s. ECIu B Kjlacce MMeeTCs HEeCKOJIbKO ITOMOIITHMKOB (HEeBaXHO B KaKOM IOHUTE,
quIrb OBl OH BHAEJ KJIaCcC), CYUTATLCS paboyuM OyImeT TONbKO CaMBIM MOCHEeOHUHN W3 00BbSBIIEHHBIX.
910 3HauuT, uTo ecnu «TMyClass» yxKe MMeN MOMOIIHMKA, TO OYOYT OOCTYIHBI METOObI MMEHHO
«TMyClassHelper», mOCKOIbKYy HMMEHHO OH OOBSBIIEH IIOCJIeOHMM. TakuM o0pa3oM, B JIy4IleM
ciydae, OBa u 0OoJjiee IIOMOIIHHWKA [JII OTHOI'O KjacCa BBI30BYT OMMOKY KOMIIMIIAIWAY, B XyZHLIIEM
TPYZHO OTJIaBIIMBaeMyI0 OIIMOKY, 3Kajo0wl mporpaMmmucTta Ha Oarru B IDE u KoMOUISTOPE U MHOT'O
IIOTEPSIHHOI'O BpeMeHH. UeM CJI0XKHeH IPOeKT, TeEM TPYOHeHN OyneT YCTaHOBUTH IPUYKUHY OIIUOKM.

C TeopeTUYEeCKOW TOYKM 3PEHUA MEeXaHW3M IIPOTUBOPEYHUBHINA - OH YBEJIMYMBAET CILEMJIIEMOCTH
00BEKTOB U IOHHUTOB MexXay coboii. [lepen MCIOIb30BaHMEM IIOMOIIHUKA, S OOJIKEH IIPOBEPUTH BCE
MOQOYJHW, W3 KOTOPHIX MOOCTYIEeH OaHHBIM KjacC Ha IIpegMeT IIPOBEPKU CYIIECTBOBAHUS TaKOTO
IIOMOIITHUKA (OpencTaBbTe OOJIBINIOW IIPOEKT). ITO HapPyIlaeT HPUHIIUIIEI WHKAICYJIAINU - €CJIH
paHbIlle Iepeqn UCIOJIb30BaHMEM KJjlacCa HYXKHO OBIJIO 3HAThb TOJIBKO €ro MHTepdelnc, TO Temeps O
KMCIOJIb30BAHUS TOMOIITHMKOB, sI MOJIKEH OTCJIEKHBATh CYIIECTBOBAHHME KjlacCa BO BCEX MOMYJISX,
rIe MMeeTCs OOCTYI K JaHHOMY Kiaccy. C 9TOro MOMEHTa MeXaHW3M HMHTepP(hENCoB yXKe He UrpaeT
0co00¥ POJIH, MOCKOJIBKY, oOpamiasck K 00beKTy KaKoro-mubo Kjacca, BCerga MOXKHO OOHApPYXKHUTh
Takou OyKeT HeM3BECTHBIX METOMOB, YTO MHTepP(eNCcHas 4acTb KjlacCa CTAHOBUTCS [ake BPETHOM.
9TO0 HapyllaeT IPUHIIUI COKPHITHS OAaHHBIX - OJlarogapsi MOMOIITHUKAM s MOTY MEHSTh PaboTy CBOUX
M 9yZKHUX KJIACCOB M MOT'Y MMETH OOCTYII K ero MmojsaM (B paMKax oHHTa). Kctatu, 9TO orpaHuYeHne
Ha [OOCTYyI K MOJIIM B paMKaX IOHMTA TaKXKe CBOOWUT Ha HET MHOTHE €ero IIJTIOCH - IPOIe BIIMCATh
HOBBIE METOIBI B CaM KJlacc (MM HacJIemoBaTh HOBHIM), YEM CO3[aBaTh IIyTAHUILYy B KjlacCe, IOHUTE U
IIPOEKTE.

3anucu ctasiu oobeKkTamMm

U Temeps UMEIOT CBOM METOIBI, CBOMCTBA M KOHCTPYKTOPEL. HO, COKpallleHHas 3aluCh HO-IPEXKHEMY
pa3peliieHa (II03TOMY CTaphble IIPOEKTHl MOJIXKHBI IIEPEHOCUTHCS U C COKpallleHHOM (OopPMOM 3aluceit):

type
TMyRecord = record

type
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TInnerColorType = Integer;

var
Red: Integer;
class var

Blue: Integer;
procedure printRed();
constructor Create(val: Integer);
property RedProperty: TInnerColorType read Red write Red;
class property BlueProp: TInnerColorType read Blue write Blue;
end;

constructor TMyRecord.Create(val: Integer);
begin

Red := val;
end;

procedure TMyRecord.printRed;
begin

writeln('Red: ', Red);
end;

AOCTpaKTHbIe KJ1acChbl

PaspeleHbl IMOMHOCTBIO AGCTPAKTHEIE KIIACCH | type

(paHbIlle  [OONMYCKAIMCh TOJNILKO KOHKPETHBIE TAbstractClass = class abstract
MEeTOMHI), comepxKalue OObSIBIEHUS METOIOB s procedure SomeProcedure;
OanbHEMIIero ux NepekKpPhITUS B IIOTOMKAX... end;

strict private u strict protected
type
TKlass = class(TForm)

Ctporoe private - MeTom umu CBOUCTBO MOJIsg :
strict protected

KJjlaCCa M HEBUIUMMOE€ HHUKOMY, BHE KJjlaCCa OaXe B

paMKax TeKyIIero IOHHUTA. proFected.
Ctporoe protected - MeTongrl B 9TOH CeKLIUHU StrlCt private
OyoyT BUOMMBI = caMoOMy  Kjlaccy U ero private
HacJegHUKaM. public
published
TakuM 06pa3oM, MONHOE OOBABIEHWE BBHITJISIUT au::mated
end;

Telneph Tak...

He HacnepyeMmbie Knacchbl

ITo anamoruu ¢ C#, B [denbdpu 2010 cyIirecTBYIOT KIaCCHl OT KOTOPBIX [ajibHeNIlee HacjlegoBaHUe

HEBO3MOXKHO:
BecbMa  COMHUTENIbHOE  VIOBOJLCTBHE IS
type psmoBoro paspaboTumka. HMKaKMX peasbHEIX
TAbstractClass = class sealed IperMylllecTB TaKoil Kiacc He faeT. TodHEBIe
procedure SomeProcedure; OPUYMHLL CO3[AHUs TaKOrO MeXaHHM3Ma He
end; M3BECTHHL ¥ IIPEUMYIIECTBa OT €ro UCII0Ib30BaHUsI
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OYeHb MPU3PAYHHl - HACJIEJlOBaHHWE He pas3pylnaeT Kjacca Ipefka, MO3TOMY M 3aledaThHBaTh HX
0c000# HeoOxomguMoCcTH HeT. CUuMTaeTCs, YTO 3aledaTaHHEIE KJIACChl paboTalT OBICTPel OOBLIYHBIX
(cam He mpoBepsi) u oHU npuMeHsOTcs st NET mmatdopmbl (cyry06o B yTUIUTAPHBIX LIENIIX - HE
BCce O00epTKM Hald HU3KOYPOBHEBBEIMMU OIEpalysMMi, TaKuMH KakK WinApi, MOXKHO chenaThb
HacCJIeOyeMbIMH).

KnaccoBble KOHCTaHTbl (BO3HUKNO B Delphi 8)

Knaccet MOT'YT UMETb KOHCTAQHTEI — CaMM KJIaCCEI, a HE IIOPO2XKOaeMble OT HUX OOBEKTHI:

type
TClassWithConstant = class
public
const SomeConst = 'This is a class constant';
end;

procedure TForml.FormCreate(Sender: TObject);
begin

ShowMessage(TClassWithConstant.SomeConst);
end;

Knaccosbie Tunbl (Bo3HuKNO B Delphi 8)

Knacc moxet Telleps copepzKaTh OIIMCaHHe THIla, KOTOpO€e MO2KHO HCIIOJIB30BaThb TOJIBKO B
IIpepgeiiaxX naHHOI'O KilaCCa:

type
TClassWithClassType = class
private
type
TRecordWithinAClass = record
SomeField: string;
end;
public
class var
RecordWithinAClass: TRecordWithinAClass;
end;

procedure TForml.FormCreate(Sender: TObject);
begin
TClassWithClassType.RecordWithinAClass.SomeField := 'This is a field of a class
type declaration';
ShowMessage(TClassWithClassType.RecordWithinAClass.SomeField);
end;

Eime ogHO COMHHUTENBHOE YOOBOJIECTBHE. OmnucaHue TUIIa 9TO HEe KOHKPpEeTHad CTPYKTypa, 3a4eM
IIpATaTh €ro OIIMCaHue B TeJIO Kiacca®?
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Knaccosble nepeMeHHble (Bo3HUKO B Delphi 8)

Krnacc moxet COoOep2KaTh IIepeMeHHEBIE I10 aHAaJIOTUHU C KOHCTAaHTaMu:

HO}KaHyfI, €INHCTBEHHOE€, roe 9TO MOZXKeT

Type
X = class (TObject) IpUroguThcsa - 9To pabora ¢ RTTI. Boobie
Public Kinaccel B [enbdu cTamu OOJbIIe HAIOMHHATh
Var IOHUTHI - TaKHe BOT IOHUTHI BHYTPU IOHUTOB.
Y: Integer;
End: OOpaTuTe BHHMaHHE, 4YTO IIepeMeHHBIe Kiacca
14

MOT'YT HAXOOWTBHCS B JI000M ceKIuu (CEeKIUU B
OAaHHOM CJIy4dae BIMSIOT Ha 00J1acTh BUAMMOCTH HAHHLIX MepeMeHHBIX). [IpuMeHeHUe CTaTUUYeCKUX
rmosie#t B Kjacce pesnaeT [lenbdu Bce O60mee OPUEHTHUPOBAHHLIM B CTOPOHY C# (1 MeHee B CTOPOHY
[Tackamns).

Bno>XeHHble KJiacCbl

type Temeps KacChl MOXKHO OOBSBISATH BHYTPHU
TOuterClass = class KJIaCCOB, Ielb u36exkaTb KOHQJIMKTA UMEH,
strict private JIOKaJIM30BaTh BCe CBS3aHHBIE KJIACCH MEXKIy
MyField: Integer; CcoBOii.
public
type Kmaccel Bce 0oJibllle IIEPEeHUMAIOT KOHIIEMIIIHIO
TInnerClass = class mopnysed. TIOHATHO, YTO OAaHHOE HOBOBBEIEHUE
public maub .Net, HO peaslbHOI IOJBL3BEl OT HETO OMIAThH
MyInnerField: Integer; J)XKe He 04eHb MHOIO - paHbIle KOH(MINKTa MMeH
procedure InnerProc; nzberanu npedpuxkcamu A u F. He mory ckaszars,
end; YTO HOBBIM MEXaHW3M [ajl [POrpaMMHCTaM
procedure OuterProc; HOBEIE BO3MOKHOCTH.
end;

Takke KakK U IOIBITKa HUCIOJIb30BaTh BIIOXKEHHEBIE
procedure KJIACCHI OJIs1 CKJIaAbIBAHUS BCET0 B OOHY OOJIBIIIYIO
TOuterClass.TInnerClass.InnerProc; Kydy Hapsily C [IOMOINHHKAMH KJIACCOB CHIIBHO
begin HAIlOMHHAIOT  «jebedb, paK ©  IIyKy»,

e pactackuBatomiue lenbdu B pa3Hble CTOPOHEI.
end;

duHanbHbIe MeToAbl KJlacca

B kimaccax MOXKHO CO3aBaTh BUPTYyaJIbHbI€ METOObI, KOTOPEIE IIE€PEKPEIThH HEJIb34:

TAbstractClass = class abstract
public
procedure Bar; virtual;
end;
TFinalMethodClass = class(TAbstractClass)
public
procedure Bar; override; final;
end;
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[Tepeomnpenenuts «Bar» yxke 00bIlle HEIb3S.

CTtaTMyeckue MeToabl KJslacca

VY kmaccoB MOT'YyT OBITH CTaTHUYECKIUe MEeTOOEI KJjIaCCa, TO €CTh MeTOObI, KOTOPEIE MO2KHO BEI3BIBATH OT
THIIa Kjacca. Takue MEeTOObI He MMEIOT OHOCTYyIIa K IIOJIsAM KJlaCcCa (TaK}Ke KaK ¥ HEe MOTI'YT IIOJIYyYUTb
Self Ha KOHKpPETHBIN 5K3eMIIJIIP JaHHOTO KJjlacca):

type
TMyClass = class
strict private
class var
FX: Integer;
strict protected

// Note: accessors for class properties must be declared class static
class function GetX: Integer; static;
class procedure SetX(val: Integer); static;
public
class property X: Integer read GetX write SetX;
class procedure StatProc(s: String); static;
end;

TMyClass.X := 17;
TMyClass.StatProc('Hello');

3mech ke MpeNcTaBjieH IPUMEepP OpraHU3alliM CBOMCTB KIAcCOB. WX HCIIOIL30BAHUE ITOJTHOCTHIO
AQHAJIOTUYHO MCIIOJIb30BAHHUIO IIePEeMEeHHEIX 1 KOHCTAHT KJjlacca.

for-element-in-collection

for Element in ArrayExpr do Stmt; Tenepb KOMIIMJIATOP CIOCOOEH paclio3HaBaTh

for Element in StringExpr do Stmt; WTepalyy B KOHTEeNHepax.

for Element in SetExpr do Stmt;

for Element in CollectionExpr do Stmt; O6paTtuTte BHuUMaHue, 4Tto I mMmeet tum String -
9TO He UHIOEKC MacCuBa, a KOHKDPeTHEIe

// BOT pa3BepHYTbLN Npumep 3HA4YeHMus, KOTOphle OymyT IoiydaTbCcid U3

var MacCHUBa.

A: Array [1..6] of String;

I: String; Koe-rge KOHEYHO aBTOMAaTU3UPYeT, HO

nmpencrtaBbTe, 4YTO MHE€ HY2KHO HaIIMCATb HEeKU#
" MeTOoZ, B KOTOPOM IIPOMCXOOUT KOIIUPOBaHUE
fori in A do OOHOTO MaccuBa B pOpyrou. Hcmonb3oBaTh Bce

begin paBHO HPHUOETCS CTaHOapTHBIH MK «for», mubo
Memol.Lines.Add(1i); IIKXCATh elle OOUH MeTof - moOaBIeHHe dJIeMeHTa
end; B MaCCHB.

AnHaMuyeckKkas UHMUMaaM3auua MacCMBOB

Ter[epb MaCCHBEI IIOJIYYHUJIX CBOX KOHCTPYKTODHI:
27
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Type
TMas = Array of String; 4, koHeyHo, He T1TipotuB «Create» Kak
KOHCTPYKTOpPA II0 YMOJTYaHUIO, HO yXKe cerldac u3-
Var 3a OTCYTCTBUA BHSATHOU PYCCKOSI3BIYHOM
Mas: TMas; JUTEPATYypPEl II0 HOAaHHOW TeMe BCTPeYaloTCs
CTaTbW, B KOTOPHIX AaBTOPUTETHBIE TOCIOZA
Mas:= TMas.Create("' 0 RN MMUIIYT, YTO KOHCTPYKTOP 00sg3aTebHO HOJIXKEH

Ha3eBaThCA «Create» (peub UOET HE TOJBKO O
MaccuBax, HO TakKXe O 3alucsAxXx U KOHCTPYKTOpax Kijacca). Tak BOT KOHCTPYKTOD [OOJIXKEH
Ha3plBaThCcaA «Create» TOIBKO [OJiE MacCUBOB. [Is1 BCeX OCTalbHBIX HUMsS KOHCTPYKTOpa He
00s13aTeNIbHO NOIKHO OBITH «Create» (HO KenaTeybHO, 0COOEHHO I KJIaCCOB).

Oo>xeHepuku

H_Ia6HOHbI, oHu u B C++ mra6nonHbsl. CYnUTaeTCcsa 4To IIePBLIE 1m1a6JI0HEl BO3HUKIIN B C++, HO BOO6H.[€-
TO OHH IIPHUIIIIN U3 (I)YHK].[I/IOHEIJ'IBHOFO IIPOTrpaMMHUPOBaHUA W IIPABUJIBHOE HWX HaA3BaHUE -
HapaMeTpI/I‘-IeCKI/Iﬁ l'IOJ'II/IMOp(bI/IISM. fBnenue, Korga KOMITHJIATOD caM B]:Ipa6aTI:IBaeT
COOTBETCTBYIOIIIMME BAPHWAHTHI KOdd Ha OCHOBAHUH O606U.I€HHOFO aJIrTOpUuTMa:

TList<T> = class
private
FItems: array of T;
FCount: Integer;
procedure Grow(ACapacity: Integer);
function GetItem(AIndex: Integer): T;
procedure SetItem(AIndex: Integer; AValue: T);
public
procedure Add(const Altem: T);
procedure AddRange(const Altems: array of T);
procedure RemoveAt(AIndex: Integer);
procedure Clear;
property Item[AIndex: Integer]: T read GetItem write SetItem; default;

property Count: Integer read FCount;
end;

Bot IIpuMep CIIMCKa coamepzXKallero IIPOM3BOJIBHEIE (HO OmHOTHIHEBIE SJ'IeMeHTbI). Tumn sneMeHTOB
ornpenendaeTcdad Ha MOMEHT OObSIBIIEHUSI HepeMeHHOﬁ:

ilist: TList<Integer>; To ecTh, MBI cO3manuM CIMCOK IelbIX Yucen (a

MOJKHO, K IPUMEDPY, CIHUCOK CTPOK). [[KEeHEepPUKH
ymoOHO HCIIOJTb30BaTh NMPUMEHUTEJbHO K aJiTOPUTMaM KOHTEWHEPOB OAHHBIX M KOMOMHATOPHBIM
anroputMaM. KOHKpeTHBIE peanu3aldu  aJITOPUTMOB  MOKHO TIOCMOTPETb B MOAYJE
Generics.Collections, rme ects TArray, TList, TStack, TQueue, TDictionary, TODbjectList,
TObjectQueue, TObjectStack, TObjectDictionary 1 TEnumerator, crmoco6Hble pa6oTaTh C Pa3HBIMHU
TUIMIaMU JaHHBIX.

Takxke HeE0OXOOHMO OTMETHUTb OCOOEHHOCTH HXKeHepuKoB (u mabrnoHoB B C++) - 0000IIeHHBIE
aJITOPUTMBI 9KOHOMSIT BPEMsI IIPOrpaMMMCTa, COKpalllasi TOJIbKO ero Ko, HO OJI KaxKOoro THIa (IS
KaxXaol KOMOWHALIMM THUIIOB) BCEerda TeHepHpPYeTCs HOBas BEPCHUS alropuTMa (II03TOMy pa3Mep
CKOMIIMIMPOBAHHEIX ITPOrPaMM YBEeIUYHBAETCS).
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3aknoyeHue

BonpmnHCTBO MEXaHN3MOB IIpenCTaBJIEHHBIX 30€Ch:
. obecrieunBaioT copMecTUMOCTE ¢ .NET

. DaHb MoJie

. IOIIBITKA yrHaThCA 3a Microsoft Visual Studio

fA3BIK HE CONEPKUT MPUHIIMOUAIBHBIX OTIIUYNUN U MOIIHBIX MEXaHM3MOB, KOTOPhIE MEMCTBUTEIHHO
Opl ObI BOCTPeOOBaAHLI HMMEHHO MporpaMMucTaMu Ha sA3bike [enbdu. Bce HOBOBBemeHUS
HaBs3aHbl, UCKyCCTBEHHBI U He Bcerma cooTBeTCTBYIOT KoHuenmusaMm OOII. Bosblioe KOIMYECTBO
ITPOTHUBOPEYUBEIX UHCTPYMEHTOB MOKET TOJIBKO 3allyTaTh IPOrPaMMUCTOB M B TeUueHUe OIUKaUIINX
JIeT MOXKHO OXHOaThb HEKOTOPOTr0 KOJIWYecTBa KPUTHUYECKUX CTaTeld B aJpec s3bIKa
nporpaMMupoBaHus [lensdu.

Pecypchbl

. XpoHUKHU «aWTUIIHUKa» http://skiminog.livejournal.com/33610.html

. ObmrecTBo pa3paboTunkoB Embecadero http://edn.embarcadero.com

. Yrny6neHHBIM MaTepHuarl IIo IIeperpy3Ke ornepaTtopos B lenbbu
http://www.realcoding.net/articles/delphinet-peregruzka-operatorov.html

. OHaliH-TIepeBOl aHTIOSA3LIYHLIX MaTepHUalioB cTaTby http://www.translate.ru

KoMmmMmeHTapumu aBTopa.
B pmomosmHeHMe K BHIIIIECKA3aHHOMY, BIIEYATIIEHUS O Cpeae
OCTaBNSIOT JKejaTh JIYYINEro: CIJIOIIHBIE HEeOOmesiKu (ma u B
2009-m He myule), XKOaTh CIEOVIOIIYI0O BEPCHUI0O HaABEPHO He
ctout. FrameWork uaeT B KOMIJIEKTEe, HUYETr0 [OIIOTHUTEILHO
yCTaHaBIMBaTh He Hago. HecmoTps Ha  3asBIeHHBIE
TpeboBanus He Huxke 1 rurabaiita O3Y, y meHs u nopu 512-Tu
C TOpMO3aMu, HO paboTaer.

Takxke, OBITH OTMEUYEHBI «Oarm»:

1) mpm BBOOe [OJIMHHBIX KOMMEHTApHEB KYypCOpP HAYWHAET
CKakaTh (mposBiseTrcs He Bcerga). OlyiieHue, Takoe, UYTO
KOMIIOHEHT BO BpPeMs OTPHCOBKM HEIIPABMIIBHO IIPOCTABIISIET
IIOJI0OZKEHHE KypCcopa.

2) monmyuun omubky debug failed. MecTomonoxkeHrue OIUOKU
OTCYTCTBYET, IPOEKT 3amyCTUTh HE gaeT. [IpumunHa OIuOKU
Heun3BecTHa (COOCTBEHHO [OJTO MHCAl KOf, a IIOTOM
WCIIPABISAI OMIMOKM, YTO U MPUBEIO B UTOTe K HTAaHHOMU
omubke). Pemun nepesamyckom IDE.

3) nocne ELSE, npu Hanucauuu begin, end aBTOMaTH4YeCKHU HeE
IIPOCTABIISAETCS. ..
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4 . . A
B aToli cTaThe s mOOpPOOHO PACCMOTPIO CO3OaHUWE UTIPH «3MeMKa» C

ucrnonb3oBanueM OOIl (0O6BEKTHO-OPUEHTUPOBAHHOTO IIPOTPaMMUPO-
BaHus). [enatb urpy Mbl O0ymem cpemctBamu GDI ma Delphi 7 (xoTs
OOJI2KHa IOOOMTH U Jobass gpyras Bepcus). [Is MOJIHOTO OCO3HaHUS
TOTO, O YeM TOBOPUTCS B CTaThe KeJIaTeIbHO MMETh XOTbh KaKOU-HUOYOb
OIBIT IIPOrPaMMUPOBaHMUA, 3HaTh 4TO TakKoe Canvas u TBitmap, 4To TakKoe KiaccChl
¥ B YeM 3aKJ/II04al0TCsI UX OCOOEHHOCTH... )

Banum Byperkos vadim burenkov@mail.ru

Boo061ie, ipu co3gaHuu J1I000# UTPEL MOXKHO BHIOEJIUTDL TPU Talla:

1. Co3maHue unmeu, IpUMEPHLIN IIJIaH peanu3anuu. [1pu xKelaHuy Pa3paboTYUKOM MTUIIETCS
«OU30O0K» (OU3alH-TOKYMEHT - 3TO HOKYMEHT, KOTOPBIM OMMCHIBAET TO, YTO BEI XOTHUTE CO34aTh).

2. Anroputmu3danusi. To ecTb, MBI IPEICTABIAEM IIJIaH CTPOEHUS UT'PHI, KaKWe TUITHI JaHHBIX OYIOyT
KMCHO0JIb30BaThCSA. OOMYMBIBAIOTCS aJITOPUTMBI PabOTH ¥ B3aUMOMENCTBUSA 9JIEMEHTOB UTPHI.

3. Bce BrIlllecKa3aHHOE MBI 3allUChIBaeEM B BUJe KOfa, TO €CTh IPOrPaMMHUPYEM.

B mpuHIiune, urpa He OyOeT MCIOIb30BaTh HACJIEOBAHUSA, ITO3TOMY MOXKHO-OBIIIO 000MTHCE U 6e3
KJIaCCOB, HO MHE 3aX0TeJIOCh COe/laTh Tak.

KpaTKum 3KCKypC...

IIpu cos3pmanuu 000 UIPHEl HYXKHO IIPUOEPKUBATHCS OIPeNesIeHHOI0 CTpoeHUs kKopma. Kaxkpmas

WUIpa UMeeT cilenyloline CEeKINu:

. MHUIMau3anusa (TyT MPOUCXOOUT HaCTPOMKa OKHA IJIA PeHaepa (BbIBoAa U300paKeHus),
3arpys3Ka BCeX UI'DOBBIX PECYPCOB U YPOBHS)

. 06paboTKa (Bcex UTPOBBEIX 0OBEKTOB, UX B3aUMOIENCTBIHE IPYT C IPYTroM. OTa CEeKIUS B OTJIMYHE OT
UHUITHAIN3alu} 1 DeNHUINaIU3allii BEIIOIHIETCS IIOCTOSIHHO, IIPUYEeM CKOPOCTH BHIIOJIHEHUS
u3MepsieTcss B MUWIIUCEKYHax 1 oOsuHO* paBHa 10-100 Mc)

. DemHuNIManu3anus (BEIIOJIHAETCS IPYU 3aBePIIeHuN paboThl IPUIOKEHUS U CIYKUT OIS OUUIIeHU S
3aHSITOU IIPUIIOXKEHNUEM aMsITH)

Cnenaem OCHOBY Ol UIrpbl

OtkporiTe Delphi, co3pmaiite HOBOe mnpunoxeHme. Cpa3y X0dy 3aMeTUTh, YTO UMeHaM BCeX
IIepeMeHHEIX, OKOH, (alioB, M T.II. HAAO OaBaTh OCMEBICIIEHHBIE MMeHa. KOHeYHO, KTO-TO CKaxKeT
4YTO M TaK 3allOMHUT, 4TO Takoe Form1l u Label2, Ho kKorpga muiercss npoekT He Ha 10 a ma 10000
CTPOK ¥ WUCIIONb3yeTCsd He OfHa, a NIATHaguaTtb ¢opm... Takxke He HaAJO MEJIOYUTHCS Ha
KOMMEHTapPHHU, ITIOCKOJIBKY CMEBICTI OITPeesIeHHOT0 KOoa Yepe3 MecCsI] IIPOCTOs He MOUMET U TOT, KTO
€r0 Hamucal, He TOBOPS yKe 0 TOM - YTO BaM MOKET IOHaA0OUTHCSI CTOPOHHSIS TIOMOIIb.

HazoBem ¢opmy MainForm, momyns GameMain, a mpoekT SnakeProject. [lockonbky 3Ta urpa
mpoctasi m HeOombinas, TO s OyOy WMCIOJIB30BaTh OOWH MOMAYJIb, HO B OCTAJbHBEIX CIIy4asX
PEKOMEHOYeTCS MCIIOJIb30BaTh CBOU MOAYAb [OJi OTHOENIbHOUW UrpoBor dYacTtu. Co3gamuM [OBa
coomiTus ¢opmeli: OnCreate() u
OnDestroy() koToprle u OyOyT
WHULMAJIN3aTOPOM u
OEeUHUIIMaIu3aTOpoM UTrphHl. 3a
00paboTKy UTrpel OyIeT OTBEYATh

* [IpuMedaHue.

O6patute BHuUMaHue! KommnonenT TTimer wuMeeT HUIKYIO
ToYyHOCTL. CTaBUTh Ha HEeM HH3KHe 3HaueHus (MeHee 30 mMc)
He UMeeT CMBICIIA.
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KoMmoHeHT-TatiMep TTimer (momecTtuTre ero Ha ¢opMy u3 BKIaOgKu System, Ha30BEM €ro
MainTimer), a uMeHHO ero coorrTue - OnTimer().

4 He Oymy menaThk UTPYy OYEHBb 'MOKOM B IJIaHE UT'POBOTO OIS (€TO pa3MepHl HENTb3sT OYOEeT MEHSTh.
[Tone Oymer 16x12 KIeTok, HO O HHUX OyOeT HAOKWCAaHO HUXKEe, OCHOBHBIE IIapaMeTpPhl OymyT
KOHCTaHTaMu. Hrposoe ke mone 640x480 mo meHTPy 3KpaHa 6e3 BO3MOXKHOCTH IIepeMelneHus (6e3
cuHel pamku). OOBSIBUM KOHCTAQHTHL M YCTAHOBUM ITapaMeTPHI OKHA:

Const // pa3peweHne UrpoBoro nons
SCR WIDTH=640;
SCR HEIGHT=480;

// YCTaHOBKa pa3MepoB OKHa

MainForm.Width = SCR _WIDTH;

MainForm.Height = SCR _HEIGHT;

// napameTpbl GOpPMb

MainForm.BorderStyle:= bsNone; // 6e3 paMku

MainForm.Position poDesktopCenter; // NO UEeHTpPY 3KpaHa

Temepdb 3acTaBuUM paboTaTh TariMep (M3HaYaIbHO IIapaMeTp TalMepa OojKeH ObITh enable = false):

40; Co3mamuMm u go6aBuM B coOwiTe OnTimer() mse
true; npouenypsl (moka mnycTtele) - Main Update() u

Main Draw(). Ona udero 3To? ME BeOb MOXKeM
mMcaTh BeCh KON HampsMyio B TaviMep. IloscHio. Hampumep, eciu MBI 3aXOTHM CHENaTh B UTpe
MEHIO, TO [OJIXKHHI OBITh OTHEJIbHBIE MPOIeOyPhEl 00paOOTKH/PHUCOBAHHUS NI MEHIO U WIPHl H
BBIIIOJTHATHCST OHHM OYIOYT B 3aBUCUMOCTH OT TOTO, IIe UTPOK HAaXOOUTCS:

MainTimer.Interval
MainTimer.Enabled

Scene: (sMenu, sGame);
if Scene = sMenu then Menu Draw;
if Scene = sGame then Main Draw;

B sToi1 cTaThe s He 6y,[[y geslaTb MEHIO, HO BCE 2XKe...

OTpucoBka

WTak, MBI IOJIy4YMIM HEKYIO0 3aTOTOBKY UTIPHL. Temepb Hafo MPaBUIbHO HACTPOuUTh peHpmep. Canvas
OTJINYAEeTCs IPOCTOTOM, HO €ro HEeOOCTAaTOK - Me[mJIeHHas CKOpPOCThb. EC/IM TPOCTO BHIBOOUTH
crpadThl (M300paxkeHusi) Ha ¢opmy, To OymeT BUOHO - YTO OHM BEIBOOSITCS HEe Cpa3y, a OOWH 3a
OpyTuM ¥ nosBiseTcs 3(pdekT mepuanus n3dobpaxkeHus. YToOs n36eKaTh 9TOT0 - HY’)KHO BEIBOOUTH
CIpaWTHI HEe Ha 9KpaH, a B Oydep mamaru. [locrme Toro kKak ¢(uHanbHOe un300pakeHme Oymet
IIOCTPOEHO, MOXKHO BBIBECTH €ro Ha ¢opmy. Ilocne BriBoga Oydep MOKHO OYHCTUTL U OH OymeT
TOTOB [Jig TIOCTPOEHWS CJIEOYIOIIEero Kagpa. Temeph peanu3syeM [OaHHYI0 cucteMmy. OOBSIBUM
nepemMeHHylo - Oydep scr Buffer kak Tbitmap. Ilepem wucnonb3oBanueMm, Oydep HYKHO
MPOVMHUIINAIU3UPOBATE U YCTAHOBUTH PA3MEPHI:

// wHuumanu3lauua bydepa

scr Buffer TBitmap.Create;
scr Buffer.width SCR _WIDTH;

scr buffer.Height:= SCR HEIGHT;

31
AJITOPUTMbI. TPA®PUKA B DELPHI coaep>xaHue ©



http://programmersforum.ru

[MPOrpamMmMmucT » GAMEDEV HA DELPHI. BEJIAEM 3MENKY
anpenb 2010

U B cobGpiTun Main Draw() HanumeM Koj OTPUCOBKH Oydepa (BCce puCOBaHUE MOJIKHO ITPOUCXOOUTH
IO 9THUX CTPOUYEK):

MainForm.Canvas.Draw(0, 0, scr Buffer); // KonupyeMm copepxuMoe Bypepa Ha 3KpaH
scr Buffer.Canvas.Rectangle(0, 0, SCR WIDTH, SCR HEIGHT); // ouuwaem bGydep
// 6ydep MOXHO He ouMmuWaTb, €CAU PUCOBAHUE MPOUCXOAUT Ha BCen dopMe

TyT ke MOXKeM IIPOBEpUTH, KaK Hallla 3ar0TOBKa CIIPaBISeTCS C pHCOBaHHeM. 3arpysum ¢GoH Ojis
UTPH B IepeMeHHYy0 Backlmage:

// co3paHune

BackImage:= Tbitmap.Create;
BackImage.LoadFromFile('fon.bmp');

// OoTpucoBKa

scr_Buffer.Canvas.Draw(0 ,0, BackImage);
// ouwnueHune

BackImage.Free;

HaxumaeM knaBuity <F9> u mio0yeMcst Ha pe3yibTaT (CM. PUCYHOK 1):

Puc. 1. BeiBox ¢oHOBOM KapTUHKU UT'PHI

KoHuenuua urpbl. [losirocpo4yHana crpaterus

WTak, MBI CHEJIaJii «CKeJeT» UTPHI, Ha KOTOPHIH OymeM HacaXkuBaTh UTPOBOM Kon. OOmyMaeM, 4TO
ke OymeT MpencTaBisaTh U3 ceOst urpa? EcTh 3MeliKa, OHA MOJI3ET 110 YPOBHIO, MAHEBPUPYET MEXKAY
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MIPeNnsITCTBUSIMU U €CT BCe ChemoOHoe Ha ee myTu. Ho 3Mest He HOJI2KHa €CThb CTeHBl U cebs, nHade
oHa moruOHeT. M3 BHIIlIe HAIIMCAHHOT'O IIOOO0OMS «OH3O0Ka» MOXKHO BHIOEJIMTH OBa Kjacca, KOTOpPHIe
MBI OymeM HCIIOIb30BaTh B Urpe: 3Mmesi (Ha3oBeM ee TSnake) um ocTambHble 00beKTH (TGameObject).
O6GbekTH OyoyT HuMETh IIePpeMeHHYI0, KOTopas oIpemessieT uX Tull: aubo 3To ema, aub0
npensaTcTBue. Kaxpabiii 00beKT MMeeT KoopauHaTy. ITone OymeT momeneHo Ha KJIETKH, 3TO ITO3BOJIUT
JIETKO OIIpedessiTb CTOJIKHOBEHHUS (eCIM KOOpPOMHATHI [OBYX OOBEKTOB COBIIQHAlOT, TO OHH
CTONKHYJINCE). PasMep Kaxpoi kimeTku OymeT ompepensaThes: KoHcTaHToM CAGE SIZE = 40. 3Has
KOOPOWHATY KJIETKH MOXKHO ITOJIyYHTh KOOPAMHATY Ha 9KpaHe, YMHOXKHUB ee Ha pa3Mep KJIeTKH. ITO
HaM MMOHATOOUTCS IPH PHUCOBAHUMH.

K mpumepy, ema MOXKeT HaXOOUTLCS B KJIeTKe C KoopauHaTou (5, 6). OTO 3HAYUT, YTO OHA OymeT
pucoBathcsi B KooppamHaTe (200, 240) Ha 9KpaHe. ITHU BCIOMOraTeJjibHble (QYHKIUM [elaioT

cremyoiiee:
Function G X(x:integer):integer; Function G Y(Y:integer):integer;
begin begin

result:= x*CAGE SIZE result:= Y*CAGE SIZE
end; end;

MporpamMmupyem noBegeHue 3MenKu

O6moymaeM, Kak ke OymeT paboTaThk 3MeiKa. Kaxmas meTanmb 3MeHUKU - 9TO OTHEJIbHBIM 3JIEMEHT CO
CBOMMHU KoopauHaTaMu. Korma 3MelKa [OBUXKETCS - MEPBBIM 3JIeMeHT (rojioBa) 3aHUMaEeT HOBYIO
MMO3UIIMIO, @ BTOPOM 3JIEMEHT 3aHMMaeT IIO3UIIMI0 IIPEObIAYIIero [0 IlepeMelleHus (TaM, TIfe
paHblllie OLIJIa TOJIOBA), TPETHH ITO3UITMI0 BTOPOrO HM.T.O. DTO CAMBIM JIOTMYHBINA BapHaHT, KOTOPLIH
MIPUXOOUT B TojIoBYy. Ho TOorma Hamo COXpaHSATh KOOPOWHATHI, rae OBIJI0O Teno 3Meukwu. s
VIIPOIIEeHUs KOofda ecTh 0ojiee JeTKui CIoco® - OBUTraTh 3MEHWKy C XBOCTa. IlepeimeM K CO3TaHUIO
KJlacca 3MEeUKH:

type

TSnake=class

Sprite:TBitmap; // CnpauT COCTaBHOM 4YacCTu 3MelKkwu

len:integer; // BNvMHa 3MeuKu (M3 Kakoro Kofi-Ba 4YacTen COCTOMT 3Meunka)
BodyPos: array of vect2D; // ouHammnyeckunm (!) MaccuB C KoopAauMHaTaMuM 4YacTen 3Menku
Speed:vect2D; // CKOPOCTb 3MeWKM (CKONMbKO KNeTOK OHa MPOXOAMT 3a Xofa)
MoveTo: (left, right,up,down); // NoKa3aTenb Hanpas/ieHUs OBUXEHUS

// co3paHuMe 3MeWKW CO CMpauToM, MO3MUUEN U OJINHON
Constructor Create(spr name:string;pos:vect2D;size:integer);
Procedure SetSize(size:integer); // w3MeHeHue pa3Mepa

Procedure Drive; // ynpaBneHue 3MenKOou

Procedure Update; // OOMH X0O 3MeuKwu

Procedure Draw; // OTpUCOBKaA 3MenKM
Destructor Free; // ypaneHue 3MeunKu
end;

Kak um B mo0oii urpe, B 3TOH HeNb3ss 000HTHCHL 0e3 mMaTeMmaTuku. Tum «Vect2D» obOmeruaer Ham
3aJavyy XpaHeH!us KOOPOUHAT ¥ B3aUMOMNEHCTBUS C HUM:
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type
vect2D = record
X,Y: integer;

end;
Function v2(x,y:integer):vect2D; // co3[aHue
begin
result.X:= X;
result.Y:=Y
end;
Function v2ident(vl,v2:vect2D):boolean; // npoBepKa OOMHaKOBbIX KOOPOWMHAT
begin

result:= false;
if (vl.x=v2.x) and (vl.y=v2.y) then result:=true

end;
Function v2add(vl,v2:vect2D):vect2D; // CnoXeHue KoopauHaT
begin
result.X:= v1.x+v2.X;
result.Y:= vl.y+v2.y
end;

U BOT KO[ BCex IIpoLiefyp Kiacca:

// Mbl CO30aeM 3MeWlKy

Constructor TSnake.Create(spr name:string;pos:vect2D;size:integer);
Begin

Sprite:= TBitmap.create; // 3arpyxaem cnpaut
Sprite.LoadFromFile(spr name);

Sprite.Transparent:= true;

SetSize(size); // YyCTaHOBKa [OJIMHbI
BodyPos[0]:= pos; // YCTaHOBKa MNONOXEHMUSA
MoveTo:= left; // W3HavanbHOe HarnpaBJieHue
end;

// yCTaHOBKa [OJIMHbl MacCuMBa 4YacTel 3MenKu
Procedure TSnake.SetSize(size:integer);
begin

len:=size;

SetLength(BodyPos, len)
end;

// BOT TyT caMoe CJIOKEHHOe U MHTepecHoe

// oTHOoCuTenbHo MoveTo ycCTaHaBIMBAeTCSi CKOPOCTb 3Menku
// W NPOUCXOOUT COBWUI 3MEWKU B CTOPOHY OBUXEHUS
procedure TSnake.Update;

var i: integer;

begin
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if MoveTo=Up then Speed:=v2
if MoveTo=Down then Speed:=v2
if MoveTo=Left then Speed:=v2
if MoveTo=right then Speed:=v2

// nBuraem xBocCT (downto o3HayaeT, 4TO Mbl uaem oT 6BonblWEero K MeHbleMy)
for i:= len-1 downto 1 do
BodyPos[i]:= BodyPos[i-1];
// OBWUraeMm nepsbii 3neMeHT (ronoBy) npubaBnds CKOPOCTb
BodyPos[0] := v2add(BodyPos[0Q], Speed);

// NpoBepKa CTOJIKHOBEHWUS TONOBbl 3MEWKW C XBOCTOM
for i:=1to len-1 do if v2Ident (BodyPos[0],BodyPos[i]) then TryAgain;
end;

TryAgain() - mpollemypa BbI3bIBaeMasi IIpu Ipourpriiiie. K Hell BepHeMcCs Io3Xke. B crenyiomiei
Ipollefype MBI yIIpaBisieM 3MeNKOM, 3afaBasi ee HallpaBjieHHe OBUXKeHus depe3 MoveTo(). 3To
otmenbHass oT Tsnake.Update mpomemypa, mockonbKy Update() GymeT BBI3HIBATBCS pexke TaWMepa,
4yTOOB KOHTPOJIMPOBATh CKOPOCTb MOBUXKEHWUS 3MeHKH. [Ipum 3TOM, JIOBUTb HazXKaThle KIIABUIIHN
yOopaBleHUs HaAo IOoCTOossHHO. OImpenerneHHe Ha)XaThIX KIIaBUII ITPOUCXOOUT dYepe3 GYHKIIUIO
Key Press():

function Key Press(key: byte): boolean;
var
keys: TKeyboardState;
begin
result:=false;
GetKeyboardState(keys);
If (keys[key] = 128) or (keys[key] = 129) then result:= true
end;

Kombl KJIaBUIII MOXKHO OIPENEeNNUTh CIelnuanbHoM mporpammoi [2]. Te, 4yTo HaM IMOHAmOOATCS, 5
3aHeC B KOHCTAQHTHI:

KEY_UP = 38;
KEY DOWN = 40;
KEY LEFT = 37;
KEY RIGHT = 39;
KEY ESC = 27;

HOCKOJ‘Ibe 3MeHKa MOXKeT TOJIBbKO IIOBOPAQ4YMBaAaTh BJIEBO HW BIIPAaBO, a HEe MOXeT MHN3MEHATH
HampaBJIEeHUS OBUXKEHMWS MITHOBEHHO Ha 180 rpanycoB, BBEOE€HE IIPOBEPKYU TUIIA
v2ident(v2(BodyPos[0].x,BodyPos[0].y-1),BodyPos[1])=false, koTopkie He TIO3BOJISAIOT €U
9TOTO CHEeJaTh:

procedure TSnake.Drive;
begin
if Key Press(KEY UP) then
if v2Ident(v2(BodyPos[0].x,BodyPos[0].y-1),BodyPos[1])=false then MoveTo:= Up;
if Key Press(KEY DOWN) then
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if v2Ident(v2(BodyPos[0].x,BodyPos[0].y+1),BodyPos[1])=false then MoveTo:= Down;
if Key Press(KEY LEFT) then

if v2Ident(v2(BodyPos[0].x-1,BodyPos[0].y),BodyPos[1])=false then MoveTo:= Left;
if Key Press(KEY RIGHT) then

if v2Ident(v2(BodyPos[0].x+1,BodyPos[0].y),BodyPos[1])=false then MoveTo:= Right;

end;

U pBe mocnepgHUE IIponuenypkrl. OTpI/ICOBKa OT06paSI/IT BCe 4YaCTU 3MEUKHU II0 KOOpOouHaTaM (romoBa
OTPUCOBEBEIBAETCA OBa pa3a OJId HarJIssgHOCTH):

procedure TSnake.Draw;
var i: integer;
begin
for i:=0 to len-1 do if not v2Ident(BodyPos[i],v2(0,0)) then begin
// He OTpPMCOBLIBATCA YacCTW C HyNEeBbIMA KOOpPOUHATaMu,
// TaK KakK UX WMeKT HOBble 4aCTu 3MeWKkW [0 OBUXEHMS
if i=0 then scr Buffer.Canvas.draw(G X(BodyPos[i].x)+
Speed.x*5,G_Y(BodyPos[i].y)+Speed.y*5,sprite);
scr Buffer.Canvas.draw(G X(BodyPos[i].x),G Y(BodyPos[i].y),sprite);
end
end;

// Npu ypaneHun 3MerWKW ouuwaeTCcsa CnpauT
destructor TSnake.Free;
begin
Sprite.Free;
end;

ITpouenypa TryAgain() OymeT BBI3BIBATHCS IpU Mpourpeimie. Hamuinem ee, HO TOKa OCTaBUM
mycTtod. 3Meiika HamucaHa M MoxKeT paborath (cMm. pucyHok 2). O TOM KakK 3aCTaBuUThb paboTaThb
KJIaCcC 3MEUKHU B UI'De HaIlluCaHo falee...

Puc. 2. OToOGpaxeHue Halllell 3MeUKHn

OO6GbekThl B urpe. He papum 3mMenke «noMepeTb C ronopy»

Teneps He06x0OUMO H00aBUTH 00BeKTE. OHU OYOYyT ABYX TUIIOB:
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Type

TObjType=(oWall,oFood); // CTeHbl U efa
type

TgameObject = class

0bjType:TObjType; // Tvn obbekTa
Sprite:TBitmap; // cnpant
Pos:vect2D; // nonoxexHue

Constructor Create(spr name:string;oType:TObjType;p:vect2D); // co3paHue

procedure Update(Snake:TSnake); // 0bHOBNEeHue (npoBepkKa CTONIKHOBEHUS CO 3MeeWn)
procedure Draw; // OTpUCOBKa
destructor Free; // ypaneHue

end;

TyT HU4Yero cJI0XKHOT0 HeT. MHOTrHue Iporenyphl aHaJIOrMYHEL 3MeKe:

Constructor TGameObject.Create(spr name:string;oType:TObjType;p:vect2D);
begin

Sprite:=TBitmap.create;

Sprite.LoadFromFile(spr_name);

Sprite.Transparent:=true;

pos:= p;
ObjType:= oType
end;

Procedure TGameObject.Update(Snake:TSnake);
begin
if v2Ident(Snake.BodyPos[0],pos) then begin // ecnu 3Mes CTOMKHynack C 0OBLEKTOM
if ObjType = oWall then TryAgain;
if ObjType = oFood then begin Snake.SetSize(Snake.len+l);
pos:= RandomFieldPos
end;
// yBenuunmeBaeMm pasMmep 3MeMu,
// nepemMewaeMm efy B [pyroe MecTo
// 410 Takoe RandomFieldPos cM. Huxe
end;
end;

Procedure TGameObject.Draw;

begin

scr Buffer.Canvas.Draw(G X(pos.x),G Y(pos.y),sprite)
end;

Destructor TGameObject.Free;
begin

Sprite.Free

end;
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MCHOHBBVEM KJiaCCbl B Uurpe

HTak, KOMIOHEHTHl UTPHl HallucaHHl. Tenepb UX HaOo co37daTh, H06aBUTH 06PabOTKy ¥ OTPUCOBKY B
Main Update() u Main Draw(). BoT momHBI KOoA WHHUUMANM3alUU 3MeWKM U cTeH. OObABUM
crepyolye IepeMeHHEbIe:

MySnake:TSnake; // 3MeWKa urpoka
Wall: array of TGameObject; // BCE CTEHbl Urpbl
WallNum:integer; // WX KONn-BO
Food:TGameObject; // epa pna 3MenKu

W mo6aBuM B MHUIIMATN3ALNIO CIIeOYIOIINHN KOm:

// co3paeM 3Menky MySnake

MySnake:= TSnake.Create(' ',v2(7,7),2);
// Tenepb co3paM eny. A Ha yXWMH y HacC anneTUTHEHbKUN MUHTBUHYMUK
Food:=TGameObject.Create(' ' ,0Food,RandomFieldPos);

YToObl HEe BBOOUTH KOOPAWHATY KaXXOOW CTEHKW YPOBHS, TaK KaK 3arpy3uyuKa YpPOBHEHW HEeT, s
IIpOCYUTAJI CO3MaHue BCceX CTeH B onepartope for:

WallNum:= 54;
SetLength(Wall,WallNum);
// BepxHad

for i:=0 to 15 doWall[i] := TGameObject.Create(' ', oWall, v2(i,0));

// HWXHASA

for i:=16 to 31 do Wall[i]:= TGameObject.Create(" ', oWall, v2(i-16,11));
// nesad

for i:=32 to 42 do Wall[i]:= TGameObject.Create("' ', oWall, v2(0,i-32));

// npaBas

for i:=43 to 53 do Wall[i]:= TGameObject.Create(" ', oWall, v2(15,1-43));

Breimre st mucan o ¢dyukumm RandomFieldPos(), koTopasi Bo3BpalllaeT CIy4YaWHyl0 KOOPOUHATY Ha
nosnie, rme HeT cteH. B OnCreate() Hamo mocTaBuTh randomize() mas MHUIIMATU3AIMKU TeHepaTopa
CIIy4YaWHBIX YUCEJ:
function RandomFieldPos:vect2D;
begin
// 9 npocuyMTan QONYCTUMble 3HaAYeHUs
result:=v2(random(13)+1, random(9))
// no X ot 1 po 14, no Y ot 1 po 10
// TYT HWYEro CJIOKHOrO HeT
end;

CoOupaem 3anyacTu

Temepb Hago HOOABUTH HAIy 3MEWKY, CTEHBI UM ITMHTBUHYNKA B 00pab0TKy U OTPUCOBKY. IIOCKOIBKY
CKOPOCTh OBMKEHHS 3MEeWKM Hago OTPaHUYUTh, MEI 3aBOOUM IIepeMeHHylo-cueTuukK WaitTime. OHa
CUMTaeT OO 5 u BHIIOJHSET IIPOIEeNypy IOBUXKeHHs u cOpackiBaeT cebs Ha 0. B wurore,
MySnake.Update() cpabaTteiBaeT B 5 pa3 pexe TatiMepa. OmubKOM MHOTMX HAYMHAIOIIUX
Pa3paboTYNKOB SIBJISIETCS MCIIOIb30BaHue OONIBIIOr0 KOJIHYeCTBa TAMepPOoB, YTO CUJIbHO YCIIOXKHSIET
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Kof. UYTOOB M3 MIPEl MOXKHO OBUIO HOPMAaJIbHO BBEIMTH, CHEJlaeM YCJIOBHEe HaXKaThs Ha KIIaBUILY
<ESCAPE>:

procedure Main Update;
var i: integer;
begin
MySnake.Drive;
for i:=0 to WallNum-1 do wall[i].Update(MySnake);
Food.Update(MySnake);
if WaitTime>5 then begin MySnake.Update; WaitTime:= 0; end else inc(WaitTime);
if Key Press(KEY ESC) then Application.Terminate
end;

procedure Main Draw;
var i: integer;
begin
scr Buffer.Canvas.Draw(0, 0, BackImage);

MySnake.Draw;
for i:=0 to WallNum-1 do Wall[i].Draw;
Food.Draw;

MainForm.Canvas.Draw(0, 0, scr Buffer);
scr Buffer.Canvas.Rectangle(0, 0, SCR WIDTH, SCR HEIGHT);
end;

HanwuireMm «mrpaBuUIbHOE OUHUINEHWE» BCEX PECYPCOB UTPHI:

procedure TMainForm.FormDestroy(Sender: TObject);
var i: integer;

begin

scr Buffer.Free;

BackImage.Free;

MySnake.Free;

for i:=0 to wallnum-1 dowall[i].Free
end;

[Tocne yero ocraeTcs mpoueaypa «mpourpeimna» TryAgain(). B He# cOpachIiBaeTcst gjiMHa 3MEWKH, a
caMa OHa ImepeMeIllaeTCss Ha CTapTOBYIO MO3UIIHIO:

procedure TryAgain; // cbpoc Bcex kKoopauHaT
begin

MySnake.SetSize(0);

MySnake.SetSize(2);

MySnake.BodyPos[0] := v2(7,7);
MySnake.MoveTo:= left;

Food.Pos:=RandomFieldPos
end;
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PasMep ycTaHaBIHMBaeTCsS OBa pas3a: IEPBBHIH OIS TOro, YTOOBI COPOCHUTH KOOPOMHATHI YaCTeH
3MeWKM Ha HyJIeBble 3HAYeHHS, BTOPOH [JIsi YCTAHOBKM HAYaJIbHON OIMHEL M BOT pe3ynbTaT (CM.
PHUCYHOK 3):

Puc. 3. Pe3ynbTaT HaIMxX TPYHOB. JIIoOyeMcst uTpou

3aknyeHue

Termepbs MOXKHO 3allyCTUTb UTPYy M HaclIaXKOaTbCd pPel3yyibTaToM. IlocMoTpeB Ha (UHAIBHBIA KOI
MOZKHO YBUAETbH, YTO pa3paboTKa MPOCTON UTPH He TpebyeT KakKux-mubo 0COOBIX YCUIWHN U 3HAHUM.
MHo# 3Ta wurpa Ajs cTaTbu OblTa HamucaHa 3a 2-3 4daca. Bech MCXOOHBINM KON TPOEKTA, a TaKXkKe
TEKCTYPHI, UCIOJIb3yEMEIE [/ CO3[aHUs WUTI'PHl MOXKHO HallTu Ha http://www.programmersforum.ru
B pasgerne «KypHan Kiy0a IporpaMMUCTOB. BTOPO# BHITTYCK».
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3HpaBCTBYﬁTe, YBaxXKa€MhbIi€ YUTATEIIN. CerogHs MBI C BaMU HpOJIOJ'I}KI/IM\
Hallll 3adHATHUA 10 HM3YYEHHUIO MEeTOOOB paGOTH C Fp&@HKOﬁ B cCpene
Heﬂb(bl/l O Ha4YWHAIOIMMX W [go0aBUM MHTEPAKTUBHOCTH B HaAIIy
«KOCMHUYECKYIO CTPEIIATIKY>».

S ITpodoadceHue. Hauaao uuksaa cmompume 8 nep8om 8vinycke dHcypHAAd... )

Brnagumup dertsapb
by DeKot degvv@mail.ru

OgHUM M3 OCHOBHBIX METOIOB II0JIy49eHusda 3(1)(beKTa OBU2KYIIET0CHA 00BEeKTa SIBIISIETCS IIPUHIIUII
YHUYTOXKEHUA o0beKTa Ha TeKylmeM MeCTe M BBEIBOO €Ir0O Ha HOBOM C 3dJdHHBIM IIPpHPAllleHHueM
KOOpOWHAT dX u dY. OpHako HpHMOHHHeﬁHOe IIpPUMEHEeHHNEe TAaKOro MeTOoOad Ha IIPAKTHUKe IIPHUBOOUT
K HEIIPpUATHOMY 3¢)(1)€KTy «MepumaHusa» 00BbeKTa BO BpeMs OBUXKEHUA. Yro-xkxe IIPDUBOOUT K 3TOMY?

Co3paHue OBUXYLLUXCA 00BbEKTOB (eLle HeMHOro Teopumu). Ypok 3

HpI/I‘-II/IHa 3TOro B TOM, 4YTO IIPpH IIPOBEOEHUHN I3TUX onepaum?l HEeIIOCPpeaCTBEHHO Ha KadHBe O6’beKTa,
roe IIPpOuCXOOUuT OBH2KEHHWE, MBI II0JIydaeM JIBOfIHYIO IIePEepPUCOBKY Yy49aCTKa KaHBEI. Takast gBouriHas
CMEeHa IIBeTa IMKCeJIel U SBJISEeTCS HpH‘-IHHOfI. CkazaHHOe HarjasgHO BHUAHO Ha PUCYHKE (CM.
pI/IC.l), BO BpPpeMd KaXOOTI'0 TaKTa OBUXKEHHA IIPOUCXOOUT OBa IIPOLeCCa PUCOBAHUSA: CHa4Yalla CTapoe
I/I306pa}KeHI/Ie «3aTHUpPaeTCa» (I)OHOM, a 3aTeM pPHCYeTCd HOBOE I/I306pa}KeHI/Ie OBUXKYIIET0CsA
00BbeKTa Ha HOBOM MECTE...

1-01 TakT Z2-0 TaKT J-0 TaKT
TaHMepa TaHHepa TaHMepa

%1 w2=wl+dx, w2 HI=w2+dlx, %3 ¥d=13+ilx,
yl y2=yl+dy y2 yi=y2+dy y3 yd=y3+ily

Puc. 1. lemoHucTpauusa apderra «MeplraHus»

N3b6exaTh OaHHOUW TPOOGIIEMBI MOXKHO, OOBbeOWHUB 00€ OIepaluu «CTUPAHUS» HU300paKEHUs u
BBIBOA HOBOTO B OmHY. CyThb 3TOTO COCTOHUT B TOM, 4TOOBI Ha KaHBE OOBEKTa, HEBUOWMOTO Ha
9KpaHe, BHIBECTU CTHPAIOIINHM y4acTOK (OHA, 3aTEM BBHIBECTH M300paXKeHWe ABUIKYIIETOCS 0O0BEKTa
Ha HOBOM MECTE M YK€ ITOCJIe 3TUX ONepallil BEHIBECTH IOJYUYEHHYI0 KOMOMHALINIO N300pakeHns Ha
BUOUMYIO YaCTh KaHBEI 9KpaHa.

It 9TOro co3maeM [IOMOJHUTENbHBEIM O00BEKT CO CBOMCTBOM KaHBHI (JIy4llle BCEro IOOXOOUT
OOIIOJIHUTEIbHEIE Oydep Tuma TBitMap), Ha KOTOPOM M MPOBOOHM IIpeIBapHUTE/ILHLIE OIMepPallyH.
Pa3Mep Takoro OOMOJHHUTEIbHOTro Gydepa ompemensieTcs B 3aBUCHMOCTH OT BEIHYHHBLI CMEIeHUS
OBUXKYIIEroCcs 00bEeKTa.
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Bo3MoOkHEI ABa BapuaHTa: KOIJla CTapoe M HOBOE IIOJIOXKeHWe 00BbeKTa MMeIoT o0y 00J1acThb
(IepeKpHIBalOT APYT OpPyra) 1 He IepeKpHBaloT (CM. puc.2):

WidthPicture +2*dx Pa3Mep 6y(1)epa B IIepBOM C(CJjIy4dae, KakK
-— Bydep ona BUOHO M3 PUCYHKaA 2 IO KaxX{aou us
dH:- - COXpaHeHHA KOOpOHMHAT PaBE€H pPa3Mepy 00BbeKTa IIIIOC
y4uactka (pona OBOMHOE IIpupalleHue KOOpAuHAT o
/ COOTBETCTBYIOIIUM KoopamHaTaMm (6epeTcs
abcomroTHAA BEIUYUHA). Temnepsb
OOCTAaTOYHO BHIBECTH B Oydep o6sacTh
doHa, COOTBETCTBYIOIIETO TEKyIeMy
i:l PHcyHoK ITOJIOKEeHUI0 00BbeKTa (CcTapoe II0JIOKEHUE)
" ¥  HaJOXHUTh IOBEPXy  M300paKeHHe

& 00BbeKTa, pa3MecTuB ero B 6ydepe co

Puc. 2. I[lepekpriTie 00BEKTOB

H,Y [ 4

HeightPicture+2*dy

B

cmemenueM dX u dY (omsATh ke 10 abCOIIOTHOM BeNUYMHE) OTHOCUTEJIBHO HYJIEBBIX KOOPIUHAT
Oydepa. ITocne BbIBoma m3o6pazkeHuss Bcero Oydepa Ha 9KpaH m300paxkeHHEe 0O0BEKTa MUCYE3HET U
IIOSIBUTCSI B HOBOM IIOJIOKEHUU.

Bo BTOpPOM cilydae, KOorga CcTapoe M HOBOe u300pakeHus He MMEIOT 00Iieil o061acTh TakKe MOXKHO
IPUMEHUTHh yKalaHHBIM MeTon. Ho mpm 3TOM, CyAs IIO PUCYHKY 3, 3HAQUUTENILHO YBEJIMYUBAETCH
pa3Mep HOmONMHUTEIbHOTO Oydepa. MOXKHO
VMEHBIIUTL  pa3Mep  OOIOJHUTEIHLHOTO
oydepa, IPUMEHUB HEMHOIO  OpPyro#
nomxon (cm. puc.4). 3mech  pasMep
Eg;'l’)‘;';;’:‘:ﬂ [OTIOJIHUTEIbHOr0  Oydepa 3HAYUTENIBHO
y4acTka droHa MEeHbIIe, 4YeéM Ha PHCYHKeEe 3, HO BBIBO[
n3obpaxkeHuss oOBEeKTa ITPOMCXOOUT HE B

XV ueHTp Oydepa, a B OOMH U3 YETHPEX

WidthPicture+2*dx

dx

=
@ cexkTtopoB. Ilepem 3amonmHeHueM Oydepa
é 2 HeoOXOMMO OIPENENINTh BEeJIMYMHY U 3HaK
= _‘ crnepytomiero npupamenus dx u dy. 3ateMm
E’ = 3anoyHuTE  Oydep  GOHOM  TEKYIIero
TIOJI0KEHUS 00BeKTa u BBIBECTH

/ Ao n3obpaxkeHne o0BbeKTa o y4eTOM

=]

CIlenyIoIero IpupameHuss KOOpOUHAT:
Puc. 3. Cny4a# oTCyTCTBUS IIEPEKPHITHUS N300paKeHu

WidthPicture+dx

IIepBoOro ciy4das (CM. TUCTUHT 1):

- if dx>0 un dy>0, T0 bx=dx un by=dy;
bx=dx if dx>0 n dy<=0, T0 bx=dx n by=0;
BYPERIAT !f dx<=0 u dy>0, T0 bx=0 wn by=dy;
# # X, ¥ COXpPaHeHHA if dx<=0 u dy<=0,70 bx=0 u by=0;
- ydacTka poHa
E ETH / 3uauenuss bx wu by npucsausarorcs,
= é w] €CTeCTBEHHO II0 abCOIIOTHEIM BeJIMYKWHAM
hg_ y dx u dy. PaccmoTpuM Kopm mporpaMMEI [
S
=

HCYHOK

Puc. 4. I[Tpunnun ymeHsilieHus 0ydepa
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Unitl,; JMCTUHT -1

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms, Dialogs;

type
TForml = class(TForm)
procedure FormActivate(Sender: TObject);
procedure FormPaint(Sender: TObject);
procedure FormKeyDown(Sender: TObject; wvar Key: Word;
Shift: TShiftState);
private
end;

var
Forml: TForml;

{ 6utoBbie 06bpa3bl pucyHka, ¢OHa M pONONHMT. Bydepa, COOTBETCTBEHHO }
Pic, Fon, Buf : TBitMap;

// obnacTtn BbiBOga ¢$oHa

RectFon, RectBuf : TRect;

// Tekylwne KoopouHaThl

X,y: integer;

// npupaweHus KoopaouHaT

dx, dy: integer;

// pa3Mepbl OONOSHUTENBLHOrO0 pUCyHKa M bydepa

W,H,WB,HB: integer;

implementation
{$R *.dfm}

procedure TForml.FormActivate(Sender: TObject);
begin // vHuunanusaums TBitMap u TRect

// 3arpyxaeM pUCYHOK (OHa

Fon:= TBitMap.Create;

Fon.LoadFromFile('fon.bmp');

{ 3arpyxaeM pucyHok obbekTa, KoTopbM OyneT mBuraTtbcs }
Pic:= TBitMap.Create;

Pic.LoadFromFile('picture.bmp');

// 3apaeM npo3payvyHoCTb 06bLEeKTy

Pic.Transparent:= true;

Pic.TransparentColor:= Pic.Canvas.Pixels[1,1];

{ onpepenseM n ycTaHaBAMBaeM pa3Mepbl ponosHuT. bydepa }

W:= Pic.Width;
H:= Pic.Height;
Buf := TBitMap.Create;

Buf.Width := W + 2*abs(dx);
Buf.Height:= H + 2*abs(dy);
WB:= Buf.Width;
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HB:= Buf.Height;

// Ha3HayaeM COOTBETCTBME MNaJMTp LBETOB

Buf.Palette:= Fon.Palette;

Buf.Canvas.CopyMode:= cmSrcCopy;

{ onpepensieM obnactb B gononHuT. bydepe ponsa 3arpy3ku yvactka ¢oHa }
RectBuf:= Bounds(0,0,WB,HB);

// VHuUUManu3auua KoopgouHart

x:=300; y:=150;
end;

procedure TForml.FormPaint(Sender: TObject);
begin // BbiBOOMM Ha 3KpaH GOH U 06BEKT
Forml.Canvas.Draw(0,0,Fon);
Forml.Canvas.Draw(x,y,Pic);
end;

{ nepeMeuweHne obbeKTa Ha OOMH WAr MPOUCXOAMUT MOC/SE KaXOOro HaxaTus COOTBETCTBYWIEN
Knasuum }

procedure TForml.FormKeyDown(Sender: TObject; var Key: Word; Shift: TShiftState);
begin

case Key of

37: begin dx:= -3; dy:= 0; end;

38: begin dx:= 0; dy:= -3; end;

39: begin dx:= 3; dy:= 0; end;

40: begin dx:= 0; dy:= 3; end;

end;

{ onpepensieM obnactb ¢doHa, KOTOPYyw Hapo 3anOMHUTbL }

RectFon:= Bounds(x+dx,y+dy,WB,HB) ;

// 3anoMHuM ¢oH B Bydepe

Buf.Canvas.CopyRect (RectBuf,Fon.Canvas,RectFon);

// Hanoxum B 6ydepe Ha (OH PUCYHOK C MPO3payHbiM GOHOM
Buf.Canvas.Draw(abs(dx),abs(dy),Pic);

// BbIBOOMM Ha (GOpPMY B HOBOW MO3ULUK

X:=x+dx; y:=y+dy;

Forml.Canvas.Draw(x,y,Buf)
end;

end.
A 3T0, O/ BTOPOTO ciiy4das (CM. TUCTUHT 2):

unit Unitl; JNCTUHT -2
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms, Dialogs;

type
TForml = class(TForm)
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procedure FormActivate(Sender: TObject);
procedure FormPaint(Sender: TObject);
procedure FormKeyDown(Sender: TObject; var Key: Word;
Shift: TShiftState);
private
end;

var
Forml: TForml;
{ 6utoBbie 06pa3bl pucyHka, GoHa M ponofnHMT.bydepa, COOTBETCTBEHHO }
Pic, Fon, Buf : TBitMap;
// obnactu BbiBOga (oHa
RectFon ,RectBuf : TRect;
// TeKyluue KoOopaouHaThl
X,y: integer;
// npupaleHna KoopauHaT
dx, dy: integer;
{ cMeweHne nzobpaxeHus obvekTa
B OononHuTensHoM bydepe }
bx, by: integer;
// pa3Mepbl 0OMOMHUT.pUCyHka u bBydepa
W,H,WB,HB: integer;

implementation
{$R *.dfm}

procedure TForml.FormActivate(Sender: TObject);
begin // wHuumnanuzauua TBitMap u TRect

// 3arpyxaeM pUCYHOK ¢oHa

Fon:= TBitMap.Create;

Fon.LoadFromFile('fon.bmp');

{ 3arpyxaeM pucyHok obvekTa, KoTopbM OyneT pgBuraTtbcs }
Pic:= TBitMap.Create;

Pic.LoadFromFile('picture.bmp');

// 3apaeM Mpo3payvyHOCTb 00beKTY

Pic.Transparent:= true;

Pic.TransparentColor:= Pic.Canvas.Pixels[1,1];

{ onpepenseM n ycTaHaBAMBaeM pa3Mepbl OonosHUT. bydepa }
W:= Pic.Width;

H:= Pic.Height;

Buf:= TBitMap.Create;

Buf.Width:= W + abs(dx);

Buf.Height:= H + abs(dy);

WB:= Buf.Width;

HB:= Buf.Height;

// Ha3Ha4yaeM COOTBETCTBWE MNajauTp LBETOB

Buf.Palette:= Fon.Palette;

Buf.Canvas.CopyMode:= cmSrcCopy;

{ onpepensem obnactb B pononHuTenbHoM Oydpepe Ona 3arpys3kuM ydyacTka ¢oHa }
RectBuf:= Bounds(0,0,WB,HB);
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// VHUUManu3auua KoopgouHart
x:=300; y:=150;
end;

procedure TForml.FormPaint(Sender: TObject);

begin // BbiBOOMM Ha 3KpaH GOH U 06bEKT
Forml.Canvas.Draw(0,0,Fon);
Forml.Canvas.Draw(x,y,Pic);

end;

{ nepeMeleHne obbekTa Ha OOWMH war nponcxoouT nocne KaXxnoro Haxatwud COOTBETCTByIOLI.I,eVI

Knasuuu }
procedure TForml.FormKeyDown(Sender: TObject; wvar Key: Word; Shift: TShiftState);
begin
case Key of
37: begin dx:= -3; dy:= 0; end;
38: begin dx:= 0; dy:= -3; end;
39: begin dx:= 3; dy:= 0; end;
40: begin dx:= 0; dy:= 3; end;
end;
if (dx>0) and (dy>0) then begin bx:=abs(dx); by:=abs(dy); end;
if (dx>0) and (dy<=0) then begin bx:=abs(dx); by:=0; end;
if (dx<=0) and (dy>0) then begin bx:=0; by:=abs(dy); end;
if (dx<=0) and (dy<=0) then begin bx:=0; by:=0; end;

{ onpepensem obnactb ¢oHa, KOTOPYH HaOQo 3aMOMHUTb }
RectFon:= Bounds(x+dx,y+dy,WB,HB);

// 3anoMHuMm ¢oH B Bydepe

Buf.Canvas.CopyRect (RectBuf,Fon.Canvas,RectFon);

// Hanoxum B bydepe Ha GOH PUCYHOK C MpO3payHbIM GOHOM
Buf.Canvas.Draw(bx,by,Pic);

// BbLIBOGUM Ha (OpMy B HOBOM MNO3ULUM

X:1=x+dx; y:=y+dy;

Forml.Canvas.Draw(x,y,Buf)
end;

end.

B mpunnune obe 3TH MPOrpaMMBl MOXKHO O0BEOUHHUTEL, BBEIS IIPOIENypPy IPOBEPKH Ha COBIANeHNE
CTapoi U HOBOU oOnacTel u3dobpaxenus. Ho 9To yxKe mpyras TeMa.

B pmaHHBIX TpuMepax IOAPa3yMeBajoCh, YTO MABUXKYIIMMUCA OOBEKT COCTOUT BCETO U3 OOHOTO
n3obpaxenus 'picture.bmp'. Ho, Ha mpakTuke, 00BIYHO TaKuX M300paxkKeHUM HeCKOJIbK0. Haubomee
yacTo, u300paxkeHuUsT XpaHATCS B ¢aiile B Bume HaOopa cmopadToB. BoT 3mech, €CThb OOUH
HeOOIbIION MMOABOOHEIM KaMeHb. OOBIYHO, BHIOOP HEOOXOOWMOTO CcIpaWTa IIPOU3BOOUTCS
npoienypoir CopyRect() u3 ©Oydepa Tuma TBitMap, Kyma mnpemBapuUTeNbHO 3arpyKeHBI
n3obpaxkeHus: Bcex crpaiTtoB. Ho, mpu TakoM MeTome BbIBOoAa M300pazkeHUS B HOOIOTHUTEJIbHBIN
oydep ¢ yuacTkoM (poHa HeJIb3s IPUCBOUTH N300PaKEeHUI0 CBOMCTBO IIPO3PAYHOCTH.

IInst o6xoma 3TOTO MPEMSATCTBUS CIeAyeT BBECTH ellle OOWH HOTIOTHUTENbHEIN Oydep Tuma TBitMap,
kKyma metomoM CopyRect() 3arpy3uTh n3obpaxkeHne HyKHOTO CIIpaiTa, a 3aTeM yKe, TTIPUCBOUB
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CBOMCTBO 1mpo3payHocTH, MeTomoMmM Canvas.Draw() BwiBecTH wu300pakeHHMe Ha  KaHBY
OOMOJTHUTEJIFHOTO Oydepa ¢ yyacTkoM oHa.

CnemyeT OTMETHUTb, YTO [JIsI CO3MaHHWsA «3(pdeKTa» MOBUKEHHUS MOXKHO OCTAaBUTh H300pakeHHe
rpa¢drueckoro o6beKTa HEeIOOBUKHEIM, a OBUTATh caM (oH. IIpu 3TOM pa3mep ¢GoHA MOIXKEH OBITh
Oombllle pa3Mepa OKHa (opMbl. Takke MOXKHO IMPUMEHSTH OTHOBPEMEHHO HIIM ITOOYEepPenHO CHOBUT
00BbeKTa u cOBuUr GoHa.

MpoekT ¢ aBUXXeHueMm 3Besposerta. Ypok-4

AHanornyHo «YpokKy 2» CO34agyuM HOBHIM INPOEKT M COXPaHUM €ro Ionm umMeHeM <Lesson2>.
[TapameTpsl ¢hopMbl Form1 TakXe yCTaHOBUM aHaJOTHYHO «YPOKY 2», U3MEHUB TOJIbKO 3arojIOBOK
Form1 Ha «Ypok mmo rpaduke Ne 2.

151 monydeHUs OBUXKEHUS 00bEeKTa MPUMEHUM METOH, KOoTrha caM OOBEKT (3BE3[0JIeT) HelIOOBUXKEH
Ha ¢opMe, a «gBuraercsi» cam ¢or. PoH co3maguM B ABa pas3a OOJIBIIE IO BBICOTE pa3Mepa OKHa
dbopwmebr. [Iast aToro ucmonblyeM ¢arner 'starl.bmp' u 'star2.bmp'. Ham Takxke moHamoOUTCs elre
omuH momoyHUTENnbHEIN Oydep BufFonDop. Kpome 3Toro, BBemem ellle nmepeMeHHBIE - KOOPOHHATHI
BBIBOAA Ha hopmy dhoHa U 3BE3[0JIeTa, a TaKXKe IIpUpalleHus K KoopauHaTaM (CM. JTUCTUHT 3):

var JIMCTWHT -3
Forml: TForml;
BufFon,BufFonDop,BufSpr,BufPic,Buffer: TBitMap;

xS1,yS1: integer; // KoopguHaTbl 3Be3pgoneta 'shipl'

xf,yf: integer; // KoopguHaTbl BbiBOOa obuwero 6ydepa Ha dopmy

dyf: integer = 2; // npupalweHue un3MeHeHuMs KoopauHaTtel yf no BepTukanu
dxS1,dyS1: integer; // npupaweHue KoopauHaAT 3BEe3[oJSIeTa MO FOPU3OHTANAM U BEpTUKaNM
ns: byte; // HOMep cnpaunTa

{ 3pecb-Xe BBOOWM Ha4yanbHble OaHHbIE ONS nepemMeHHbIX }

xsl := 250; ysl := 1006; // Ha4vanbHble 3HAYeHUA MEepPEMEHHbIX -
dxsl:= 4; dysl:= 2;
xf =0; yf:= -540; dyf:= 2;

{ WHuumanusauuiwo 6ydepoB nposepeM B npouenype OnCreate() ¢opmbl }

procedure TForml.FormCreate(Sender: TObject);

begin

BufFon = TBitMap.Create;
BufFonDop:= TBitMap.Create;
BufSpr = TBitMap.Create;
BufPic = TBitMap.Create;
Buffer = TBitMap.Create;

BufFonDop.LoadFromFile('data/starl.bmp'); // 3arpy3ka 1-ro pucyHka ¢oHa u3 ¢auna
BufSpr.LoadFromFile('data/shipl.bmp'); // 3arpy3ka cnpauTtoB u3 ¢dauna
BufFon.Width:= BufFonDop.Width; // pa3mepbl obwero bypepa ¢oHa
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BufFon.Height:= (BufFonDop.Height) * 2; // no BbicoTe = OBYM Height opgHoro
// pucyHka ¢oHa

BufFon.Canvas.Draw(0,0,BufFonDop) ; // 3aHOCuMM 1-U puUCYHOK ¢OHa
BufFonDop.LoadFromFile(" '); // 3arpy3ka 2-ro pucyHka ¢oHa u3 dauna
BufFon.Canvas.Draw(0,540,BufFonDop) ; // 3aHOCUM 2-U PUCYHOK ¢OHa

Buffer.Width :
Buffer.Height:

BufFon.Width; // pa3mepbl obuwero bydepa = pa3Mmepam bypepa ¢oHa
BufFon.Height;

BufPic.Width :
BufPic.Height:

round( (BufSpr.width) / 2); // pa3Mepb bydepa pucyHKa OOHOro crnpauTa
BufSpr.Height;

B mpouenype DrawShipl(i) moGaBiieHO ycClIOBHE IIPO3padyHOCTH (OHA PHUCYHKa 3Be3gosieTa (CM.
JUCTUHT 4):

// 3arpys3ka ofHoro cnpavTta B O6ypep pucyHka JCTUHI -4
procedure DrawShipl ( i: byte);
begin

BufPic.Canvas.CopyRect(bounds(0, 0, BufPic.Width, BufPic.Height),
BufSpr.Canvas,bounds( i * 66, 0, BufPic.Width,
BufPic.Height));

BufPic.transparent := true;
BufPic.transparentcolor:= BufPic.canvas.pixels[1l, 1]
end;

«9ddeKT» OBUKEHUS OpraHu30BaH B 00paboTuuke TaliMepa. B kKaxkmom TakTe TaviMepa 50 Mcek:

. CMelllaeM KOOPOUHATY BhIBofa obiero 6ydepa yf Ha dyf BHU3 (+ 2)

. KoopouHaTy yS1 BeIBOma 3Be3mosieta cMerniaeM Ha dyS1 BBepx (- 2). B aTom cny4dae u3obpaxkeHue
3Be3noseTa 6ymeT HeM3MeHHBIM B KOOPAMHATaxX (OPMEI, a ABUTAThCI OyIeT TOIbKO PoH

. B obmuit 6ydep (Buffer) BeiBogum GoH (IIpU 9TOM «yHHUTOXKAETCs» n300pakeHue 3Be370IeTa Ha
CTapoM MecTe)

. BRIBOOUM B o01muit 6ydep Ha ¢HoH HOBoe n300paxkeHUe 3Be37oeTa co cMelenueM dyS1

. BRIBOOUM 001utt 6ydep Ha popmy

B npouenype DrawShipl(ns) yepe3 mepeMeHHYIO NS, IPUHUMAIOIIYIO ITOTIepEMEHHO 3HadeHus «0»
unu «1» , BEIBOAATCS I00YePeqHO CIIPauThl n300paxKeHus 3Be3noieTa (CM. IUCTUHT D):

// opraHu3auus 3¢dpeKTa OBUXKEHMUSN JMCTWHTI -5
procedure TForml.TimerlTimer(Sender: TObject);

begin

ns:=ns + 1; ifns > 1 then ns:= 0; // CMeHa cnpamnTtos
DrawShipl(ns);

yf:= yf + dyf; ifyf > 0 then begin yf:= -540; ySl:= 1006; end; // npupaweHune yf
yS1l:= yS1 - dySl; // npupaweHune 3Be3posieTa ob6paTHO npupaleHu ¢oHa

Buffer.Canvas.Draw(0,0,BufFon); // BbiBOOMM GOH B 0bwuin 6ydep
Buffer.Canvas.Draw(xS1,yS1,BufPic); // BbBOOMM PUCYHOK CrnpanTa MoBepx (oHa
Forml.Canvas.Draw(xf,yf,Buffer); // BbiBOOMM BCe Ha ¢opmy

end;
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// OBWUXeHMe 3Be3[0JSieTa MO rOpUM3OHTaNM B npegenax OkKHa (OpMbl
// opraHu3oBaHo B o6paboTumke HaxaTuma knasuwm OnKeyDown()
procedure TForml.FormKeyDown(Sender: TObject; var Key: Word; Shift: TShiftState);

begin
case Key of
37: begin // Knasuwa "cTpenka" - BNeBO
if XS1 <= 0 then EXIT; // ecnu 3Be3pgoneT y NeBoro kpasa ¢popmbl
// XS1 He wu3MeHseTcH
xS1l:= xS1 - dxS1; // DOBWXeHWe 3Be3[ofleTa BJieBO
end;
39: begin // Knasuwa "cTpenka" - BMpaso
if xS1 >= 630 then EXIT; // ecnu 3Be3pofieT y nNpaBoro Kpas ¢Gopmbl
// XS1 He wu3MeHseTcH
xS1l:= xS1 + dxS1; // DOBWXeHWe 3Be3[oNleTa BMpaBo
end;
end;
end;

3amycTUM MPOEKT Ha KOMIIUISIIMIO U B3TITHEM Ha pe3y/IbTaThkl Halllero Tpymaa (CcM. puc.5):

¥por no rpagmre Ns 4

Puc. 5. J[IBuxeHue 3Be30JieTa II0-TOPU30HTAIA
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3akKno4yeHue

B CJIeOYIIINX YPOKaX MBI JIOGaBI/IM elle HEeCKOJIbBKO OBUXKYIIUXCA 00BEKTOB B IIPDOEKT.

PaccmaTtpuBaeMble B JaHHOUW CTaThbe IIPOEKTHI IIOJHOCTBIO IIPUBEOEHBI B pecypcax K CTaThe Ha
http://www.programmersforum.ru B paspmene «2KypzHan kinyba IpOrpaMMUCTOB. BTOpPOIM BBIITYCK»

(mamka Lesson2).

KomMmmMmeHTapum aBTOpa.

Ilepen 3amyckoM B cpeme [enbdu CKONUPYHUTE B
IanKy C IIpoeKToM Iamnky <data> c¢ rpadpumyeckumu

dartnamu.
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B pmaHHOM cTaThe paccMaTpuBalOTCS Oa30BbIe IIPUHLIUIIEI PaAbOTHl C
pacinupenueM SSE...

€ a0 0 0 B el rees
o0 A3 TH TR AC 1 TH

by Ivan 32 www.programmersforum.ru

C MOMeHTa CcO3ImaHHus IIepBOro MaTeMaTudeckoro cormpoiieccopa(FPU) mns x86-mpoiieccopos,
npouryio yxke okono 30 met. llenas smoxa TEXHOJIOTUM U (PU3WUYECKUX CPEICTB KX BOIIOLIEHUS
mpoIyia, C Tex Iop, u HbeHemHume FPU cTtanmm Ha NOOpsSmoK OBICTpee, 9HEProdddeKTHBHEH u
KoMmakTHel Toro nmepsoro FPU - 8087. C tex nmop FPU cTran yacThio IIpolleccopa, YTO, KOHEYHO XKe,
IIOJIOKUTENBHO CKa3aJIoCh Ha €ero IIPOM3BOOUTEJIBHOCTH. TeM He MeHee, HBIHEIIHSS CKOPOCTh
BeInoIHeHUs KoMmaHn FPU ocrtaBnseT xkemath ayumero. K cuacTeo 9T0 nydiiee yxke ectb. UM cTana
TEeXHOJIOruA nog Ha3dBaHuem SSE.

AnnapaTHoe BBegeHue

SSE - Streaming SIMD Extensions - Obl1 BIepBble HpPEACTaBIIEH B IIpolieccopax cepum Pentium III
Ha sgpe Katamai.

SIMD - Single Instruction Multiple Data. AumnapaTHoO, JaHHOe pacCIIMpPeHKe COCTOUT U3 8 (Io3Ke
16, onsa pexxuMma Long Mode-x86-64) 1 KOHEYHO KOHTPOJIbHOTO peructpa MXCSR.

B nocnepyromux pacmumperusax: SSE2, SSE3, SSSE3, SS54.1 u SSE4.2 nosaBiasaAnuck TOJIBKO HOBHIE
MHCTPYKLMH, B OCHOBHOM HalleJIeHHBLIE Ha CIIelMaIlu3upOBaHHbIe BEIYUCIEHUS.

K 2010-Mmy romy HOSBHUINUCH IIEPBBIE IIPOIIECCOPHI C IOAHAEPXKKON Habopa WHCTPYKLUUH OIS
anmapaTHoro mudpoanus AES, aToT Habop UHCTPYKINHM TOXKe UCHOJb3yeT SSE-perucTphl.
Peructpel SSE HaswBaoTca XMM u HanmudecTBYIOT XMMO-XMM7 mns 32-6utHOoro Protected Mode
U TOMOJTHUTENbHBIMU XMM8-XMM15 pnst pexxuma 64-6utHoro Long Mode. Bce peructper XMM-
peructpel 128-6uTHBIE, HO MaKCHMAJLHBIM pa3Mep OaHHBIX, Hag KOTOPHIM MOZXKHO COBEPIIATh
omepanuu, 3T0 FP64-uncia. [Tocnenuee, oOyCJIOBJIEHO MpeOHa3HAUYEHWEM HAHHOTO PACIIUPEHUS -
mapanienbHas 00paboTKa JaHHBIX.

MporpaMmMHOe BBepeHue

Korma s Tonmbko HauwmHan paborath ¢ FPU, MeHs mopasuia HeBooOpasmMas CIOXKHOCTbL PaboTHI C
HUM. Bo-TIepBBEIX, M3 BCEX 8-MH PErucTPOB, IPSIMON [OOCTyH OBII TOJNIBKO K ABYM. BO-BTOPEHIX,
HaIpsMYyIO 3arpyzkaTb OaHHBIE B HUX HEJb3s OBIIIO, TO eCcTh, CcKaxkeM, mHCTpykiusa fld 100.0 He
MMOAOePKUBAETCS. A, B-TPETbUX, U3 PETUCTPOB O0IIIEeT0 Ha3HAYEHUS TOXKEe

Heb3s OBIJIO 3arpy3uTh OaHHBIE. Eciu BTOpas mpo6siema B SSE He pelrreHa, TO O IIEPBOM U TPEThEH
mogoOHOTO CKa3aTh HEJIb34.

B mamHOM 00630pe paccMaTpwBalOTCA TONMbBKO SISD WHCTPYKIMH, NTpU3BaHHBEIE 3aMeHuUTh FPU
aHanoru. HauHeM-c. [lepBo-HamepBO CTOUT y3HaTh, KaK XKe MOXKHO 3alucaTh OaHHBIE B Xmm-
peructp. SSE moxker paboratk ¢ FP32 (float) u FP64(double) IEEE754-uncnamu. Ons ITPsIMOH
3aII¥Cy U3 IIaMATHU IIPEeRyCMOTPeHEl HHCTPpyKuuu MOVSS u MOVSD.

HNx MHEMOHUKHY PacCHIn(PPOBLIBAIOTCS TaK:
MOVSS - MOVE SCALAR(Bottom) SINGLE
MOVSD - MOVE SCALAR(Bottom) DOUBLE
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IHaHHBIe MHCTPYKIUU HOAOEPKMUBAIOT TOMBKO 3anuch Buga XMM-to-MEMORY u MEMORY-to-XMM.
[ 3anucu U3 perucrtpa obmero Ha3HadeHusa B peructp XMM u o6paTHO eCcTh MHCTPyKIuu MOVD
u MOVQ.

X MHEMOHUKY PacIIin(GpPOBLIBAIOTCS TaK:
MOVD - MOV DOUBLE WORD(DWORD)
MOVQ - MOV QUAD WORD(QWORD)

HepeﬁneM K OCHOBHBIM apI/I(I)MeTI/I‘{eCKI/IM oIlepanusaM:

s+ CroxeHue [IpumeuaHnue.

ADDSS - ADD SCALAR SINGLE XMM-perucTpsl MOTyT OBITh pa3fdeneHbl Ha [aBa 64-OUTHBIX
ADDSD - ADD SCALAR DOUBLE FP64 uucna wunu 4dethipe 32-O0uTHble FP32 uymcima. B manHOM
s: BhluMTaHMe cnyyae SINGLE u DOUBLE o6o3unauator FP32 u FP64
SUBSS - SUB SCALAR SINGLE COOTBETCTBEHHO. SCALAR - CKaJlipHoOe 3Ha4eHue,
SUBSD - SUB SCALAR DOUBLE BBIDAK€HHOE OOHUM 4YHKCJIOM, B OTJIMYHE OT BEKTOPHOro. B
:: YMHOXeHMe cnydae paboThl CO CKaJgpHBIMU 3HAYEHUSIMH MCIIOIb3yeTCs
MULSS - MUL SCALAR SINGLE HuxHUNE SINGLE mnu DOUBLE (t.e. HuXXHHe 32 uinu 64-0uta
MULSD - MUL SCALAR DOUBLE COOTBETCTBEHHO) XMM-perucrpos.

;3 DeneHwue Hepgoctatok SSE 3aknouyaeTcss B TOM, 4YTO Cpegu HUHCTPYKIIUU
DIVSS - DIV SCALAR SINGLE HeT TpuroHoMmetrpuueckux ¢yHkuuiu. Sin, Cos, Tan, Ctan - Bce
DIVSD - DIV SCALAR DOUBLE 9TU GYHKUUU OPUIOETCS peajn3oBaTh CaMOCTOATeNbHO. [IpaBpma,

ectb OecmnatHasa Intel Aproximated Math Library, ckauaTh ee
MOXKHO IT0 ampecy: www.intel.com/design/pentiumiii/devtools/AMaths.zip.

B cBsA3u c maHHBIM (AaKTOM, B Ka4eCTBe aJiTOPUTMa [JIg NMPaKTUYeCKOUW peanu3alnuy ObII BEIOpaH
psan Tewnopa O QYHKIUM CUHycCa. JTO ,KOHEYHO, He CaMbI OBICTDPBIM aJrOpuUTM, HO, IIOXKaJyH,
caMbI¥l mpocToi. MBI 6ymeM MCIOJIb30BaTh 8 YJIEHOB psAla, UTO IIPefOCTaBUT BIIOJIHE OOCTATOUYHYIO
TOYHOCTG.

B cBsa3u co cmenudukoii Protected Mode, a UMeHHO - HEBO3MOXKHOCTBLIO IIPAMOU Iepemauu 64-
OUTHBIX YMCEJI Yepe3 CTEeK (HeT, KOHEYHO MOXKHO, TOJIPKO IO YacCTSM HO HeymoOHO), PacCMOTPUM
elle OgHYy WHCTPYKINIO, KOTOPYIO MBI 3aIeiICTBYEM B HAIIIEH MpPOTrpaMMe:

CVTSS2SD - ConVerT Scalar Single 2(to) Scalar Double

U ee cectpa menaloias obpaTHoe:
CVTSD2SS - ConVerT Scalar Double 2(to) Scalar Single

IHaHHas MHCTPYKIUS IIPUHUMaET OBa apryMeHTa, B Ka4eCTBe BTOPOTO apryMeHTa MOKET BHICTyIIaTh
6o XMM-peructp nu6o 32-6utHas siueiika mamatu - DWORD.

[Tpumeps! ucnonb3oBanusa SSE-KkoMaHp:

movss xmm@,dword[myFP32] add/sub/mul/div:
movss xmmo@, xmml addss xmm0O,dword[myFP32]
movss dword[myFP32],xmmo@ subsd xmmO, xmml

mulss xmm@,dword[myFP32]
movsd xmmO, qword[myFP64] divsd xmm@, xmml

movsd xmm@,xmml
movsd qword[myFP64],xmm0O
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MaTteMmaTuyeckoe BBeaeHue

B KadecTBe TeCcTOBOTO ajlropuTMa MBI OyOeM HCIOIb30BaTh psn Teinmopa mansd QyHKIMKM CHUHYCA
AnropuTM mpencTaBisieT co00M IPOCTOM YMCIEHHBIN MeTon (cM. dopmyny-1):
B HameM crnydae MBI HCHOJIB3YEM 8 YJIEHOB 3TOTO oo

T
psga, 3TO He CIUIIKOM MHOTO M BIOJIHE OOCTAaTOYHO . ( ) (_1) 2141 ]
IJIS TOro, 4YTo OBl 00eCHeuYuTh [OOBOJIbBHO TOYHEBIE SINLX) = (ZTl-I- 1) ; (1)
BHIUNCIIEHUSA. Bo BCIKOM ciydae, OTKJIOHeHHe OT fsin n=0

(anmmapaTtHas peanusainus Sin - FPU) murumanesHO. [Ipu 3TOM, ucnonb3dyeMas (popMyia BBITJISOUT
Tak (cMm. hpopmyiy-2)
. X3 XS x? x? Xll X13 xlS
sin(x) =x——+———+——

+ — ; (2)
31 51 71 9 11! 13! 15!

MporpaMmMHan peanu3sauusa

B cnyuae ¢ SSE MBI BOCIIOJIb3yEMCS BCEMU BOCEMBIO peTrucTpaMH, a 4To KacaeTcss FPU - mb1 OymeMm
KUCHO0JIb30BaTh TOMbKO stO0 m stl. Bmaro, mcmonb3oBaHMe IaMsTH B KadecTBe Oydepa OKa3anoch
a¢hdeKTUBHEN, YEM UCIOJIb30BaHUEe Bcex peructpoB FPU, K ToMy-Ke TakK IIpoIe u yooOHeN.

Brruucienue OymeT mpoxoauTh Tak. CHaydasa MBI BHIYMCIIMM 3HAYEHUS BCEX YJIEHOB psifa, a IIOTOM
MIPUCTYIIMM K UX CyMMHPOBaHUIO. [TofcueT ¢aKTOpPHAsiOB TPOBOAUTH He OyfaeM, TakK Kak 3TO ITycTas
TpaTa IIPOIeCCOPHOr0 BpeMeHU B JaHHOM ciiydae. [IporpamMmHas peanu3zanus Ha SSE:

proc sin sse angle
;HaM noHapobsaTCA OBa 3K3emnnapa aprymeHTa:
cvtss2sd xmmO, [angle] ;; lMepBbii OypeT BhLICTYyNaTb Kak pe3yfnbTaT BO3BEAEHUSA B
CTeneHb
movqg xmml,xmmoO ;; BTOpon Kak MHOXMTENnb, 3TO CAEnaHo Ans Toro,
;3 4T06Obl MMHMMM3MpPOBaATbL OOpaWeHMs K namMaTu
;7 xmm@ = angle.

;7 xmml = angle. ;7 panee x=X=Angle
mulsd xmm@, xmml ;; Bo3sogouMM X B TpeTbio CTeneHb
mulsd xmmO, xmml .
movq xmm2,xmmo@ ;o Xxmm2 = xmmO@ = X3
mulsd xmm@, xmml ;» [lpoponxaeM Bo3BefeHue
mulsd xmmO,xmml ;3 Tenepb yXe B MATYW CTeneHb
movqg xmm3, xmmo ;o xmm3 = xmm@ = x"5

mulsd xmm@, xmml
mulsd xmm@, xmml

movq xmm4, xmmo@ ;3o xmm4 = xmm@ = x*7
mulsd xmmO,xmml
mulsd xmmO,xmml
movqg Xxmm5, xmmoO ;5o Xxmm5 = xmm@ = x"°9

mulsd xmm@, xmml
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mulsd xmm@,xmml

movqg Xmm6,xmm@ ;; xmm6 = xmmO = x"11

mulsd xmm@,xmml

mulsd xmm@,xmml

movqg xmm7,xmm@ ;; xmm7 = xmmO = Xx"13

mulsd xmm@,xmml ;; HakoHeu Bo3BOAMM X B 15-10 CcTeneHb M 3aKaHYMBAEM BO3BE[EHMUE
mulsd xmm@,xmml ;; xmm@ = x"15

;5 MepexoguM K pOeneHnw BCex MPOMEXYTOYHbIX pe3ynbTtatoB X ~ n, Ha n!.
divsd xmm@, [divers sd+48] ; X*15 div 15!

divsd xmm7,[divers sd+40] ; X*13 div 13!

divsd xmm6, [divers sd+32] ; X*11 div 11!

divsd xmm5, [divers sd+24] ; X*9 div 9!

divsd xmm4, [divers sd+16] ; X*7 div 7!

divsd xmm3, [divers sd+8] ; X*5 div 5!
divsd xmm2, [divers sd] ; X*3 div 3!
subsd xmml,xmm2 ; x - x~3/3!

addsd xmml,xmm3 ; + x~5 / 5!

subsd xmml,xmm4 ; - x~7 / 7!

addsd xmml,xmm5 ; + x~9 / 9!

subsd xmml,xmm6 ; - x*11 / 11!

addsd xmml,xmm7 ; + x~13 / 13!

subsd xmml,xmm@ ; - x*15 / 15!

;7 B EAX pe3ynbTaT He noMecTuTtcH

movqg [SinsdResult],xmml

;; Ho ecnu HyxHo no6aBUTb QYHKLMM MEPEHOCMMOCTb, €CTb [Ba BapuaHTa

cvtsd2ss xmml,xmml

mov eax,xmml

ret

SinsdResult dq 0.0

divers sd dq 6.0,120.0,5040.0,362880.0,39916800.0,6227020800.0,1307674368000.0
endp

Yro kacaetrcs FPU Bepcum naHHOM (QYHKIIMK, TO B HEW MBI IIOCTYIIMM HECKOJILKO HHade. MEl
Bocmonb3yeMcsi Oydhepom B Bume 16*4 6Gait. B mocnemumit QWORD 3ammmem pesynbTaT. U B
KayecTBe [menuTenss OymeM MCIOJb30BaTh IIaMATh, O9TO HE CTPAIIHO T.K. [OaHHBIE OyAyT
pacroJioKeHBl HAa OOHOW M TOM JKe CTPaHWIle, a 3TO 3HAUMT, YTO [JaHHAS CTPaHWIAa yXe OymeT
MPOKEeITMpoBaHa U ofpameHuss K Hel OyAoyT HOBOJIFHO OBICTPhIMH. CyMMWpPOBaHWE U BHIYUTAHUE
YJIeHOB psiia Tak xKe OymeT IpoBedeHO B KOHIIe. [IporpaMMHas peanusaius Ha FPU:

proc sin fpu angle
fld [angle] ; 3arpyxaem X. st0=X
fmul [angle]

fmul [angle] ; st = X73
fld sto ; stl st0
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fdiv [divers fpul]l ; Oenum X~3 Ha 3! He oTxogd OT Kacchl
fstp qword[res] ; NerkvMm peuxeHuem cteka FPU, stl npespawaetcda B stO :)
;7 qword[res] = x*3 / 3!

fmul [angle]

fmul [anglel]

fld sto ; stO = stl = X°5
fdiv [divers fpu+8]

fstp gword[res+8]

;3 gword[res+8] = x~5 / 5!

fmul [anglel]

fmul [anglel]

fld sto ; stO = stl = X7
fdiv [divers fpu+16]

fstp gword[res+16]

7 qword[res+16] = x~7 / 7!

fmul [anglel]

fmul [anglel]

fld sto ; stO = stl
fdiv [divers fpu+24]

fstp gword[res+24]

7 qword[res+24] = x~9 / 9!

X~9

fmul [anglel]

fmul [anglel]

fld sto ; stO = stl
fdiv [divers fpu+32]

fstp gword[res+32]

;7 qword[res+32] = x*~11 / 11!

X~11

fmul [angle]

fmul [anglel]

fld sto ; st = stl
fdiv [divers fpu+40]

fstp gword[res+40]

7 qword[res+40] = x~13 / 13!

X~13

fmul [angle]

fmul [anglel] ; stO = stl
fdiv [divers fpu+48]

fstp gword[res+48]

;7 qword[res] = x~15 / 15!

X~15

fld [anglel] ; stO = X

fsub gword[res] ; X - x~3/3!
fadd qword[res+8] ; + x5 / 5!
fsub gword[res+16] ; - x~7 / 7!

fadd gword[res+24] ; + x~9 / 9!
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fsub qword[res+32] ; - x”11 / 11!

fadd qword[res+40] ; + x"~13 / 13!

fsub gword[res+48] ; - x~15 / 15!

fstp qword[res+56] ; CoxpaHsieM pe3ynbTaT BblYUCIIEHUN
ret

res fpu dgq 0.0
res dd 14 dup(0)
divers fpu dq
6.0,120.0,5040.0,362880.0,39916800.0,6227020800.0,1307674368000.0
endp

O6e ¢yHKUMU ObIIM TPOTECTUPOBAHHI B mporpamMme WinTest u BOT ee pesyinbTathl: sin FPU - 145-
150 TakTtoB B mmkiae Ha 1000 wurtepammut u okono 1300-1800 mnpum mepBOM BBI30BE IIpPHU
ucnoinb3oBanuu FP64 u 150-165 g FP8O.

Takas moTepsi CKOPOCTH CBsI3aHa C TeM, UTO IPU IepPBOM BBHI30Be IIaMATh €llle He IPOKeIInpoBaHa.
sin SSE - okono 140-141 takTtoB B nuksie Ha 1000 uTepanuii, IIpu IIePBOM BEI30BE pe3yJbTaT
aHanoruuyssd FPU.

[Tpumeuanue. OCHOBHIBasiCb Ha pe3yjibTaTax TecTUpoBaHus, 1 Ha 3aMeTKy: TakXe s
MOTY CKa3aTh, UTO Pa3HWIIA B pPe3yJIbTaTaX MOXKET OBITh JIUIIb TECTHUPOBA SSE Jepes
MMOTPEITHOCThIO. IJTO OBIJIO TPOBEPEHO OMNBITHEIM myTeM. ¢ mamsaATh (aHamormuno  FPU-
HECKOJIbKO pa3 Ilepe3arpyzajl KOMObIOTED U B pa3HBIX Cilydasax anroputmy) u FPU 4epes

BeurpeiBanl SSE mnm FPU. OTo maeT moBOA HPENNONOXKUTH, YTO  HCIIOJIb30OBaHUE BCex
uMeja MeCTO HeMaJleHbKas IIOTPEeIIHOCTh M pPasHHIla B PETUCTPOB, B 000MX Clydasx
pe3ynbTaTax SIBJIIETCS €e U TOJIbKO ee ImopoxkpaeHueM. Ho Intel wumena MECTO cepbe3Has

Optimization Manual roBoput 06 o6paTHOM. [I0 HOKyMEHTAUW{W IOTEPSI IIPOU3BOOUTEIHLHOCTH.
pasuuiia Mexny SSE u FPU komaHmamu okomo 1-2 TaktoB B 220-230 TakTtoB pgna SSE-
nonb3y SSE, T.e. SSE-koMaHpgbl Ha 1-2 TakTa B CpedgHeM, BepCcuU C HUCIIO/Ib30BaHUE
BBITIOTTHSIOTCST OBICTPEE. O6ydepor u okomo 250-300 mis

FPU u4epes peructpel. FXCH -
OKasajlach O4YeHb MefJIeHHOU MHCTpyKIuel, a SSE He MOMOTJIO faxke TO UYTO CTPaHUIA C HaHHBIMU
HaxXoausach B KIlIIe.

3aknvyeHue

Kak mokasana mpakTuka, Opu ucnonb3oBaHuU SSE B KadecTBe FPU MBI ITOYTHM HUYEro HE TEPSEM.
BaxHo TO, 4TO TakKoe ofgHOIIOTOYHOe SISD ucmomb3oBaHUe He SBNseTCA 9OGEeKTUBHBIM. BCio CBOIO
HacTosIyio Moilb SSE moka3biBaeT UMEHHO B ITapajlIeIbHBIX BhIUMCIIeHUsIX. KaKoi CMBICT CUHUTATh
3a N TakToB, 1 FP32 crnoxeHue/BRIYNTAHWE HITH JTIIOOVIO OAPYTYIO apuPMeTUYeCcKy0 OIlepaliuio, ecjin
MOXKHO ITOCUHUTaTh 3a Te XKe N-TakToB 1Henblx deThipe FP32 unu 2 FP64. Bompoc ocTtaeTcs NUIb B
pacnapajieIMBaHUKA anropuTMoB. CTOUT 75U HucCnojab3oBaTk SSE? OpHO3HauHO cTOWT. [laHHOE
pacliImpeHue IPUCYTCTBYET BO BCEX Ipoleccopax, HaunHasa ¢ Pentium III u AMD K7.

Ba>xHo:
Peructpel XMM NpEAIonoOXUTEILHO HE COXPaHSIOTCS IIPU TEpPeKJIIoYeHWM 3afad M TOYHO He
coxpaHsaTcsa mpu ucnonb3oBaHuu API. ToT ke GDI+ He BocCTaHaBIMBaeT UX 3HAYEHUS.
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Nota Bene:

1. TecTupoBaHUE MIPOBOOUIIOCH Ha IIPOIIECCOPE C He cCaMbIM CTapbiM sAOpoM. Emle mpu pemnuse
MenbKana (¢pa3a 0 MacHITaOHBIX ONTUMU3AIMAX BO Bcex OJiokax. IIpu cxoxkel YacToTe HaHHBIM
IIpolleccop B Ppsifie IPUIOXKEHUM oKa3biBaeTcsa OwIcTpee, uYeM, ckaxem Core 2 Ha sape
Conroe(iepsoe nokomneHue Core 2). 9To co6CcTBeHHO K yeMy: SSE He Bcerpa OBITIO TaKUM OBICTPHIM,
kKak u FPU. Ha pa3HBIX apXuTeKTypaxX BBl YBUOUTE KaK BBIUTPHIII OT UCIONb30BaHUA SSE Tak u
Cepbe3HBIU TPOUTPHIIII.

2. laHHBIM 4YHCIIEHHBI METOH He SBJISIeTCS CaMbIM OBICTPBEIM, OH MHOaXe He pacrhapaiesieH.
Anmnapatabeii FSIN BrinmonaseTcs 3a 80-100 taktoB ¢ FP80/FP64 TouHOCTRIO. CyIIIECTBYIOT TaK XKe
Ipyrue YUCJIeHHBIE METOHBl OJI HaXO0XOEHUS TPUTOHOMETPHUYECKUX M OPYTUX (QYHKIMU, KOTOPHIE
HaMHOTO 3((dEeKTUBHEN [MAHHOTO M TPAKTUYECKH II03BONSIOT CHejlaTh 3TU BHIUUCIIEHUS Ooree
onicTpriMu, Hexkenu FSIN.

MporpamMHo-annapaTHas KOHdUrypaumsa:

CPU: Intel Core 2 Duo E8200 2.66 Ghz @ 3.6 Ghz 450.0 FSB * 8.0

RAM: Corsair XMS2 5-5-5-18 800Mhz @ 900Mhz 5-6-6-21. FSB:MEM = 1:2

MB: Gigabyte GA P35DS3L (BIOS Heu3BecTeH - HUKOI'Ia He U3MEHSJICS)

GPU: Saphire Radeon HD5870 1GB GPU Clock = 850 Mhz Memory Clock = 4800(1200 Phys)
PSU: Cooler Master Elite 333 Stock PSU 450 Wt

OS: Windows 7 Ultimate x86
FASM: 1.67 recompiled by MadMatt(Matt Childress)

Pecypchbi

. [Noneznniit pecypc http://users.egl.net/talktomatt/default.html

. [IporpamMma [/11 TECTUPOBAHUSI BPEMEHHU BHITIOJTHEHU S
http://programmersforum.ru/showthread.php?t=55270 (aBTOp maHHOU IporpaMMul HEKTO bogrus.
Ero npoduns ects Ha popyme WASM.RU HO, OH HeaKTUBEH yXKe 3- rof)

57
JIABOPATOPUSA copmep>xaHue ©



http://programmersforum.ru
http://users.egl.net/talktomatt/default.html
http://programmersforum.ru/showthread.php?t=55270

«KoMmmibioTep HMKOTHA He 3aMEeHHT dYeJloBeKa»
(c) JIromoem.

- C XKUOKOKPUCTAJUINYECKUM MOHUTOPOM Yy
MeHS He Jafbl.

- A 4TO0 TakK?

- He BEIKpHCTAIN3UPYETCH.

486 gHel BOKPYT CBeTa.

CPU not found! Users software emulation!

He 3abymy w™MaTh pPOOHYIO -
HaBcerpa!

ZX Spectrum

B Kurae co3maH HOBBIM CYIEepPKOMIIBIOTED,
o6beM omepaTuBHOM mamMsaATH 40 MHITHOHOB
CUYETHBIX ITajiodyexK.

BepHBIM KypCcOpoM upeTe, TOBapUILN...

Bunruecteprl? Bepy! A roe naTpoHBI?

HammoHambHOCTD - PYCCKUI, BEPOUCIOBEHaHHE
- IPOTPaMMHMCT.

Cnoama 60siTbCsI - COO@KY HE 3aBOOUTh.

Eciu  mporpamMma IIOJie3Ha, €e  HYXKHO
mopaboTaTh, a ecnu - OecIiole3Ha, TO CIIemyeT
pa3paboTaTh K HEHW HOKYMEHTAIHIO.

XKwunm y 6abycu gBa Becenbrx GUS's1...

HmeT MOATOTOBKA K 3aBHCAHUIO KOMITBIOTEDA. ..

KowmmbioTepsl genaioTr 3TO B ASCII...

Kynute cebGe ©Oomee MOIIHBIA KOMIIBIOTED,
4TOOHI OBICTPEE MTepe3arpyKaThbCs.

T'oToBO# paboTaromieli TPOTrPaMMOIl HA3BIBAIOT
Ko, comepKallui oKa enle He

oOHapyXeHHbIE OITUOKH.

Pykomucu He TOPAT - uX (HOPMATHUPYIOT TYHHIE
FO3€EPHL...

A y Bac MHTepHET KOIIepHBIN?

[MPOrpaMmMmucTt » IOMOP. XOXMbl MPOrPAMMUANCTOB
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HacTosmui IIPOTrPaMMUCT BCE€raa yYBEPEeH B TOM,
YTO OH HA B Y€EM HE YBEPEH.

3HaeTe NU Bbl, UYTO y KOMIILIOTEPOB cTapiie 60
JIET ollepalliOHHAas CUCTeMa yXKe He BCTaeT?

ITpon3BOKY OanaHCUPOBKY KOMITAKT-AHUCKOB...

.51 ellle U3 TeX, KTO y4uyics a30yke mo GyKBapio,
a He TI0 KJITaBHATYype.

CMepTB - 3TO BCero JINIITBb IIporpamMmma
3aJIOZKEeHHad B OPraHMU3M 4YeJIOBEKa U KdkK mobas
IIporpaMma OHa MMeeT CBOM KOIObI HOCTYIIA.

IToKyMeHTO0O0POT CTAHOBUTCS TI0 HACTOSAIIEMY
9MIEKTPOHHBEIM KOTAAa W3 €ero mpoTrpaMHOTO0
obecneuenus youpaercs KHomnka «IlegaTb».

B 20 - Bce mmyTt ®opmy, B 30 - ComepxkaHue, a
korma @opma npuobpetaer CopmepKaHUE,...
II0YEeMYy-TO BUCHET TOUCKOBLIM CEPBEP...

Boposne Bor #Ha Bxop nocnan 4 BonbTa...

CBouCcTBO 3epKasblle uMeno - DirectDraw oHoO
yMerJo...

Enter Haxar, K YyeMy TeIlePb PBIOAaHbAd...

Tam ObUIM nHITHKE (akiibl, KOTOpPhe He OaBalld
paborars...

Xoportmii MTPOTPAMMUCT XapaKTepU3yeTcs
YyMEHHUEM [OOKa3aTh MOYEMY 3afady HEBO3MOXKHO
BBITIOJTHUTH, KOTJA €My TIPOCTO JIeHb eé
BBITIOTHATh...

Tex, KTO mpe3upaeT MIPOTPAMMUCTOB,
MIPOTPAMMHUCTHI TPE3UPAIOT CHUJIbHEe, 4YeM Te,
KTO npe3upaeT
MIPOTPAMMUCTOB,
TIPe3upaioT
MIPOTPAaMMUCTOB,
KOTOPHIE TIPE3UPAIoT
TeX, KTO

ux |
npesupaer...
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