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SHITC: TonIrCorace],
begin —
case Key of B HOMepe .
37: begin // xrapma "crpenxa" - Baeso
if xS1 <= 0 then EXIT: {( ecan 3BesxOneT y NEBOro Xpaa Popnel {
L ) XS1 He usMenzeTCa) //HPMMeHeHMe
gxS1:= -5
X31:= x31 + (dxS1+2): // ZBmxenne IBESXONETI BACEO M3OMeTqueCKMX KOOPHMHaT
i B Delphi.
: begin //  Xrasmua "crpeaxa” BIIpaso

if xS1 >= 630 then EXIT: ({

xS1:= x51 + dxS1-2): // zxBioxexsue sBesxoneTa BOPABC
g // YcTaHOBKa OTCTYIIOB MOJS
JoOTrMuyeckmux OJIOKOB
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[nporpaMMMCT MbI HaYMHaeM...

O XxypHane

Hoporue apy3bsa! C mapra 2010 roma BEIXOOUT B CBET IIEPBBIM HOMED HOBOTrO XypHana «I[IporpamMmmuct». 310
COBMECTHBIH ITPOEKT KiIyGa MPOrPaMMUCTOB WWW.programmersforum.ru.

Bce ero copepxkaHme CO3@aeTcss ~ HAYMHAKIMMU ¥ OpOdECCHUOHAIBHBIMH  IIPOrPAaMMUCTaMHU,
9JIEKTPOHINUKAMKA ¥ WHXKEeHepaMd, ¥ pacCYMTAHO Ha INMUPOKMH Kpyr uuTarejedl. MBI cUuTaeM, dYTO
MaTepuabl XypHasjla OOJIXKHLI HOCUTH HEe TOJIBKO TEOPEeTHYEeCKUM, HO U IPaKTUUYEeCKUM XapaKTep U OBITh
OEeVCTBUTEIIPHO IIOJIE3HBI IIPOTPAMMUCTy B €Tro IIOBCcemHEBHON pabore. OO ypoBHe M XapaKTepe CTaTel BEHI
MOJKeTe CyOuTh II0 MaTepwanaM Hamero ¢opyma. Ha Hamem dopyme BB MOXKeTe IIOOOIATHCS C aBTOPaMHU
cTaTey, 3afaTh KOJyIeraM BOIIPOCH U MOAEIUTLCS C HUMU MHEHUSMHU 110 MHTepecyomuM Bac Temam.

PyOpuku xypHana (miaBaroliue)

* HoBoCTH TpOrpaMMUPOBaHUS (HOBBIE SI3BIKM, KOHIIEIIIIUK, CPEBI, MOTOTHUTEIbHBIE YTUIATHI)

» OTmen TecTUpPOBaHUA (OIleHKa yOoOCTBA UCIIOIE30BAHUS TOUW HUJIM WHOU CPEO)

» O61Ime BOIIPOCH! (BOMPOCH! ITPABOBOTO UCIIOTb30BAHUSI, MTUYHbIE MHEHUS O TeX WU MHBIX MEeXaHU3Max U
I3BIKaxX U T.MO.)

* AITOPUTMHI (OIIKCaHME HEKOTOPHIX METONOB PaboThI 6€3 MPUBA3KH K SI3BIKY U IIaTGopMme)

* FOMop (cmernudpuyeckre XOXMEI TPOTPaMMEPOB)

* Peanu3zanus (onmucaHue Pa3TUUYHBIX TOHKOCTEH ITPOTrpaMMUPOBAHMS)

* PazpaboTKa (IIUKIIEI CTAaTeH 10 CO3TMaHUI0 ITIPOTrPAMMHEBIX IIPOEKTOB OT 9Talla ITIOCTAHOBKY 3ala4yy OO
Ioy4yeHus paboTaromieil mporpaMMEH)

* [IepeBoHbIE MaTePHUAJIH (IEPEBOM CTATeH MO IPOTPaMMUPOBAHUIO)

» PyGpuka mpo xkene3ku / JTabopaTopus

[IeprOOUYHOCTH BEIXOHA - Pa3 B MecCsIl. AIIUK s KOPPECIOHIEHIIUN ¥ BOIIPOCOB: maindatacentr@gmail.com
O6wume TpeboBaHUA K NpUCbIJIaeMbIM MaTepuaJsiaM

Y Hac HET KaTerOpHUYHHIX TPeOOBaHUM K OGOPMIEHHI0 MAaTEpPHAJIOB, HO B CBSI3M C OCOOEHHOCTSIMHU BEPCTKU
(ucnomnb3yetcs cBobonHoe 1O «SCRIBUS») u obneruenus Tpyoa penakTOpPOB, eCTh HEKOTOPHY XKeJlaTeJIbHBIN
MUHUMYM:

* CTaThs [OJI2KHA UMETh BEIpaXKEHHYIO CTPYKTYPY C pa3deiaMu U cooepKaTh - Ha3BaHUe CTaTbU, CBemeHus 00
aBTOpax, 9KCKyPC WJIN BBeIEHUE, CBeOeHUs 00 NCII0Ib3yeMbIX CPEICTBaX Pa3paboTKU, TEOPETUIECKYIO
W/UTY TPAKTUYECKYIO YaCTh, 3aKJII0UYeHME (BEIBOMEI, Yero HOOUIINCE) U PECYPCHL K CTaThe (CCHUIKU Ha KOf,
UHTEPHET-PECYPCHL, INTEPATYPY)

* TEKCT CTaThu B opmaTe MS Word unu 06BIYHBIM TEKCTOBBEIM (haiijiomMm

e mpudrT Arial 10

* BCE PUCYHKHU, TaGNIUIILI MOJIXKHLI UMETh VIIOMUHaHNE B TEKCTe U UMETh ITOANNUCH

* PUCYHKHM (CKPUHBI) K CTaThe [OJIKHBI IIPUJIaraThbCs B BUE OTHEJIbHLIX ¢aiinoB B popmaTe PNG, BMP unu TIF

* pa3spensl cTaThy OTHensaATh OByMs <ENTER>

* He UCIIOIBL3YiTe Tabynsanuio 6e3 HeoOXOIUMOCTH, B KOHEYHOM UTOTe IPUCIIAaHHBIM MaTepuas Bce-paBHO
IIepeBOOUTCS B TEKCTOBBIM opMaT

* 10 IIPKCJIAaHHBIM MaTepuajiaM aBTOp IIojIydaeT PeleH3UI0 ¥ KOPPEKTUPYET CTAThIO0 COTJIaCHO 3aMedYaHusaAM

3aMeuaHWe pefmakTopa 00s3aTeslbHO MHOMXKHO BBHI3LIBATH PEakKIIWi0 aBTopa. Eciu aBTOp He COTJIacCeH C
KOMMEHTapHueEM HIIX HCIIPaBJIEHHEM pPenakKTopa, OH [OOJIZKEH Pa3bsiCHUTHL BOIIPOC B BHOE KOMMEHTApPHA B
ctathbe Ha ¢opyme "OOcCyxKmeHue CTAaTbU"' WIM Ha SIIUK-KOMUIKY. ECIM pemakTop COrjaceH C TeM, 4YTO
omuGCesi, BOIPOC CHuMaeTcsi. Eciiu peakTop He COTjlaCceH, pelllaeT TpyIia.

C yBa)keHueM, penakuus XypHana «lNMporpaMMucT»
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Jlio6onbiTHbIEe paKThlI...

[lauHasa pyOpMKa moxajayd caMas AUHaMHW4YHas B HaIlleM JXXypHaljie, TaK Kak
OymeT BKIO4YaTh B ceOs pas3nuyHBIE «BKYCHOCTM», KaK: HOBOCTU K3 MHUpa
TEXHOJIOTUN, UCTOPUYEeCKHe (haKThl, HOBUHKM 3JIEKTPOHUKU, PAJUOTEXHUKU U
nporpamMMupoBaHus. MoxkeT OBITh HOaXe CTOUT IIepeuMeHOBaTh ee B
"MUpOBYIO CONSAHKY"?

p.S.: pedakyuu mpebyemcs akmueHbil sedywuli 0aHHO20 pa3odena

- J

Pasron 3G.USB mMopeMma: [ IIOBHIIIEHUS YPOBHS [
CHUTHaJla ¥ KaK CJIeICTBHE CTaOWJIbHOCTH KOHHEKTa Hu
CKOPOCTH, MOXKHO  BOCIIOJIb30BAThCSA  IIPOCTHIM, HE
TpeOyromuii 3aTpaTr, cunocoboM. I[IOOOMBITHBIM BBICTYIIHII
«BunaiinoBckuin» mopem ZTE MF-622. HyxeH mnpoBon .
~20cM [OIWHBEL, KeJaTeIbHO MEOHBIM (B PEe3WHOBOW g
onyéTtke wunu 0Oe3, HeBaxHO). OOopaynBaeM HECKOJBKO |
BUTKOB BOKPYI' MOJIEMa, PACCTOSTHHE MeXKy BUTKaMu 1cM.
Takxke HaMm moHamobuthca CD wmmm DVD puck, mro6oi
HEHYXKHBINA, W MIPOYTIOKMUB €r0, Clerka COTHUTE KaK IT0Ka3aHo Ha ¢oro. Hamparmsiem Haim
MMIIPOBU3UPOBAHHEBIN JEBANC B TY CTOPOHY, I'le HaXOOUTCS BHIIIIKA OIlepaTopa H... Bya-Jis.
(aBTOpP, Hawm popymuanuH Vasekl23)

BbICOKOYACTOTHbIN TpaH3ucTop Ha OCHOBe
rpacdeHa: I1POAEeMOHCTPUPOBAIN WCCJIEIOBATENN U3
IBM, paboTamoinii Ha PEKOPOHON TPAaHMYHOM YacCTOTe,
Korma-mubo OOCTUTHYTOM rpadeHOBEIM
IMOJTyITPOBOOHUKOBEIM 3rneMeHToM, 100 mupm paboumx
nukiaoB B cekyHny unm 100 I'T. I'padeH mpepcraBiisieT
co60o¥ CJIoM aTOMOB YTJIEpPOMda TOJIIIIMHOM B OOWH aToOM,
COEIWHEHHBIX B  T'€KCaroHaJIbHYIO COTOIIOA00HYIO
KPUCTAJIINYECKyl0 PpelleTKy. 9Ta [AByMepHasa ¢opMa
yriepoma o60jamaeT YHUKAJIbHBIMU 3I€KTPUYECKUMHU,
ONITUYECKUMH, MEXaHWUYECKHMMH M TEIJIOBEHIMKM CBOWCTBaMHU. lIpumeuaTesibHO, 4YTO pabouas
yactoTa rpadeHOBOT0 3JeMeHTa VyXKe IMIPEBHIAaeT TPAaHUYHYI0 YacTOTy COBPEMEHHBIX
KPEeMHHEBBIX TPAH3UCTOPOB C TakKo¥ XKe [OinuHoW 3aTtBopa (40 ITm). Tlomob6Has
MTPOU3BOOUTEJIFPHOCTL OBIJIa OOCTHUTHYTA Yy 9JIEMEHTOB Ha OCHOBe rpadeHa, MOTyYeHHBIX U3
npupogHoro rpadura.

MepBbiM B MUpe NpPOrpaMMMCTOM: ORllla JKEHINMWHA - aHraudYaHka Apa JlaBmaiic. B
cepenuHe 19 Beka OHa COCTaBHU/A MJaH olepanui O mpoobOpal3a coBpeMeHHOu IBM -
aHAIUTUYECKOoN MamuHbel Yapnb3a bebOumka, C IOMOIIBI0O KOTOPHIX MOXKHO OBIJIO PEIIUTh
ypaBHeHHe BepHyIm, BeIpazKawlllee 3aKOH COXPAaHEHUS SHEPTUU OBUXKYIEHCS KUOKOCTH. B
1975 romy MunucrtepctBo o6opoHbl CIIIA npuHSNIO peleHwe O Hadaje  pa3paboTku
VHUBEPCAJIPHOTO  SI3bIKa MOPOTrPaMMHPOBAHUS. MUHUCTP HOPOYUTAJI  ITOATOTOBJIEHHBIN
CeKpeTapsMu HCTOPUYECKHN OKCKypc u 0e3 KonebaHuii omoOpujl M caM IIPOEKT, H
IIpefnojlaraeMoe Ha3BaHMe [jisg Oyaymiero s3eika «Ama». 10 pekabpsi 1980 roma Onin
YTBEPKAEH CTAHOApPT S3BIKa.
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Npakckue 60eBUKM «NpoOCAyLIMBAJIN» aMepPUKaHCKue
BMJIA: c moMmoIkio poccuiickou mporpammbl SkyGrabber.
IIpu oTOoM, 4TOOGBI [OCTHYRL CBOMX Ieell OoeBUKaAM
MPAKTUYECKU HE IPUIIIOCh TPATUTh KaKHWe-TO OTPOMHBIE
menbru. OHM TIPOCTO BOCIIOJIF30BAIMCH COBEPIIEHHO HE
cnoxHou  yrunurtoi. Kak oxkasanoch, SkyGrabber
cnocoOHa TMepexXBaThIBAaTh CUTHAJNIBI U C OECIUIOTHUKOB.
Ucnons3yst  ee, WpPaAKCKWE  TIOBCTAHLBI  IOJIYYUIIN
BO3MOXKHOCTb HOOBIBAaThH BaXKHBIE CBeOeHUS 00 Omepaiusax
BOMHCKUX KOHTUHTEHTOB.

3awuTHblie auoabl Ha Bxogax KMOIN normku: MOXXHO HMCHIOJIL30BaTh KAaK OUOOHBIA MOCT.
IocTaToOYyHO IOHZaTh HepeMeHHOe HampsaxXeHue Ha Bxodbl 3anemeHTta 2U-HE (2WUJIU-HE) u
ojlyd4aeM IIUTaHMe OIS OCTaJIbHBIX 3-X 9JIEMEHTOB.

MporpamMma pna 3anucu pauckoB Nero Burning ROM: monyuyusna CcBoé Ha3BaHUE
Hecay4YauHo. ITO KanmamOyp, B OyKBanmbHOM IepeBone «HepoH, xkrymmit Pum».

Ecnm y Bac 3aBansanacb COBeTCKas JIOrMKa: B 4YacTHOCTH Mukpocxema 155JII17, Tto ee
MOXKHO pacCOWIWTh Ha TPaH3UCTOPHL. B HEE BXOOAT [OBa JIOTMYECKUX IJJIeMeHTa U [Ba
TpaH3UCTOpa U OO0BOMbHO Hermoxue, okoyo Uke=30B u Iki=300-500MA. YT0oOH moruuyeckas
4acTh He Melllajiach 1o HOTaMU, OTIHNJIMBAeM ee B IIPSIMOM CMBICTIE - HOXKOBKOM 0 MeTaly
Mexnay 3-M u 4-m BeIBogaMu (unu Mexpny 11-m um 12-m). Ilonmydaercs 2-X TpaH3UCTOPHas
cbopka B 8-MU BEIBOOHOM KOPIIyCe.

Mony4yuTb COJIHEYHBLIA 3JIEMEHT: MOXKHO IIPONUIINB OTBEPCTHE B KOPIIyCe TPaH3UCTOPA.
Oco6eHHO XOPOIIN MOJEIU COBeTCKOTo nepuona tura MIT u I1. KII]l omHako mManoBar...

BNoKk ynpaBsieHUs OT CTAapOW MUKPOBOJIHOBKM: MOXKHO HCIIOIb30BaTh MJIsi IIJTAaBHOM
PeryIupoBKYU MOIIHOCTHU TasIbHUKA, TaK KaK OHa COOEePKUT roToBelil [IIMM KOHTpPOIIED.

OTeyecTBeHHble cTabunusatopbl KPEH142 wunu wumMmnoptHble LM317: 3ameuaTenbHO
paboTaloT KakK... 3afalolllie TeHepaTOpel IIPM IIOOKIIOYEHUM Ha BHIXOL KojiebaTelbHOTO
KoHTypa ¢ KIIE.

Mukpocxembl guHamuyeckon namatu DRAM: (NEC 4164 u oOwbIuHBIE
KP565PY5) MOXHO uCHOIb30BaTh KakK BHAeOKaMepy. CaM OpUHIUI
HUCIOJIb30BaHU OCHOBaH Ha abdexTe YCKOpEeHUS paspsana
KOHJIEHCATOPOB B siYeMKax IaMsTH [PY BO3[ENUCTBUM Ha HUX cBeTa. s |
9TOT0 HYXKHO II0 BCEM afapecaM MHUKPOCXEMEBI CO CHSATOM KPBIIIKOM :
3anucaTh EeOUHUIE, Yepe3 HeKOoTopoe BpeMs (6e3 pereHepanuu) - Sl
npouuTaTh. Te gYeWKUM MaTpULLl HaMATH, Ha KOTOphle IafjaeT CBeT,
pa3psaKaloTCA U NepexonsaT B cocTosHUe ( paHbIlle, KOTOPLIE OCTaNIUCh B
TEHU - TI03Ke.

DRAM gaBnsgeTCcd MHKPOCXEMOW TIIaMsATH, II09TOMY paclpefesieHue
JIOTUYEeCKOT'0 afpeca OOJIZKHO COOTBETCTBYeT (U3UUYECKOMYy MecTy Ha
Kpucrtanne. YTob6sl y3HaBaTh 3TO paclpenesieHre HeOoOXOOUMO IIPOBECTH
HEeCKOJIbKO ucmnblTaHul. B mMumrpocxeme DRAM, agpeca syeek KOTOpPOHU
COCTOAT U3 IBYX COCTaBJIAIONUINX - aipeca CTPOK U afipeca CTOJOIOB,

0x04

4 N
(_HEBEPOATHO, HO ®AKT )




MOZKHO TTPEAIONIOKUTh, YTO ¥ B GUIUIECKOM CTPYKType KPHCTalllla OHM PACIOJI0KEeHBEl TOYHO
TakkKe. Kak 00HapyXKumoch, 3TO (HaKTHUYECKM TaK M eCTh, T.e. JIOTHYECKHe ajpeca CTPOK
COOTBETCTBYIOT (QU3MYECKHM CTpPOKaM, U JIOTHYECKHEe aJpeca CTOIOII0B COOTBETCTBYIOT
dusmyeckuM cTOIOIAM.

Jlorudyeckue ampeca B IIpefesiax CTPOKU COOTBETCTBYIOT pa3yMeeTcss He QU3UYECKOMY MECTY
dYelKe MaMsITH Ha MHTETrpaiIbHOM cxeMe Ha MOHOKpHcTasie. B o6paboTanHoM m3oOpaxkeHue
BUOHO 9TO OIMMOOYHOE paclpefereHre IIepecTaHOBIEHHBIMU CTPOKAMU M CTOJIOIIaMHU.
ITepecTaHOBKa Pa3psigoB agpeca MO3BOJIsIEeT 3TOT AedeKT YCTPaHUTh, HO, TeM He MeHee, 3[0eCh
BCe-TaKW HYXKEH 9KCIepHMEeHTalIbHBIM moaxom. [eoMeTpusi WHTETrpPaldbHBIX CXEM Ha
MOHOKPUCTAJJIe PA3UYHBIX U3TOTOBUTENEH MOXKET OBITH IPYTOH.

HHTerpanpbHas cxeMa Ha MOHOKPHCTAJIe

NEC 4164
He obecrneymBaeT BBICOKYIO
YYBCTBUTEILHOCTh, TaK YTO BpeMs | Speichermatrizen 1.

B R I
o0Iy4yeHus KpHcCTamiia Ooree

OJuTeNnbHOEe, 4YeM Yy Hacrtosmel CCD-
BHUOeoKaMephl. OTMedYeHO, YTO KPUCTa
Mukpocxembl DRAM 6Gonee BOCOPHUMMYUB
K KpacHOMY CHeKTPy OIITHYeCKOIO
ouara3oHa, 4eM K Troiay0oMy, BO3MOXKHO
OH WUMeeT XOpOIIyI0 CHeKTpalbHYIO
YyBCTBUTEJILHOCTE B  HH(pPaAKpacHOM
CIIEKTPE U3JIY4YEeHHUSs.

&
Kleinbild

DRAN

ITpumeuyanve. KoHeYHO, MOXKHO PEKOMEHAOBAaTh 3aHUMATHCSA ITOJOOHBIMU 3KCIIEPUMEHTaMH,
ectu COBCEM BOJIBIIE HEYEM 3aHATBCA UM [OJI9 HU3Y4YEeHUS (PU3NYECKUX MTPUHIUIIOB
npouecca. Ecnu TpebyeTcss peasjibHas KaMmepa, TO [ellleBIe ¥ II0 3aTpaTaM BpeMeHH
nmpuobpectu memreByo CCD co cxemoi yrpaBieHUs.

Mano6iop>xeTHblW BapuaHT raAywuMnku GSM: MoxHO cobpaTh U B JTIOOMTEIBCKUX
ycimoBusix. st 9TOro BaM MoHamo6sTcs mBe MmukpocxeMbl ['VH TDK-2127/2128 u3 craphix
mMobOunok Siemens C25 u oreuectBenHass KMOII nmoruka K561JIA7 g I'KY. 111 HOBBIILIEHUSA
BBIXOJJHOM MOIITHOCTH MOIKHO [00aBUTh, CHSITHIE C OJTOH-)ke Mobunku, BY ycunurenu
PF08105A. TlutaHue - 0OBIYHBIN 6B aKKyMynIsiTOP OT Opejika CUTHATU3allui.

I[Tpumeuanue.
[ToTpebnenue B cxeme
OOCTHUTaeT mopsigKa

mojiyaMiepa, II09TOMY
AKKyMyJIITOP BCe-XKe
CTOUT HWCII0NIb30BaTh
TIOMOIIIHEE, HAallpUMepP
IBe TIOClemoBaTebHO
coequHeHHBIX AKB ot
MOOHIIOK.
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HoBble obpasubl nAUC: (mporpamMmmupyemMou
aHaJIOTOBOU HC) cTanu OOCTYIIHBL MacCOBOMY
moTpebuTento, B yacTHocTu AN221E04. B oTnuyue OT
IIJINC, TyT BH MOXKeTe pa3pabaTeiBaThb JIIOOBIE
aHanorosble Ieny, IIPUEeMHUKU, GuibTpel. OCHOBHOE
IIPEUMYyIIeCTBO - OUHaAMUYeCKoe
nepekoH(pUrypupoBaHue B Iporecce paboTel (Ha JeTy).
Hyxen mnpueMHUK C  (GUIBTPOM,  3ajuBaeTe

External Bus

KOHGUTYypalui0o M BOT OHO, HYXEH PerucrpaTop e
o o AN1/221E04 J
celiCMHUYeCKUX  KoyebaHuu - OJIy4YuTe ero . PT——— ﬁ
GPIO ERRb
MTrHOBeHHO. HoBasi KoHGUTrypalusi aKTUBUPYETCS 3a e 1 o cronm
o Addr %§
OOWH TaKT CHUHXpOHHu3aluu. PupmMoi-pa3zpaboTYuKoM AL e
npunaraercss OecmiatHoe I[1O Oiisi MPOEKTHPOBAHUS csto ey o=
1 1 F - . ACLK DOUTCLK (—
AnadigmDesigner c¢ mnopgmepxkkoi CHU Koma. <amru-|.|-|.—|—m e | <oy [ R vk

l'IpaB;[a, OeHa Ha CaMKHu MHKPOCXeMbl OO CHX
OTHOCHUTEJIBHO «€KycCadasi», OKOJIO 25 ye.

Mepepavya paHHbLIX NO (PAHTOMHbIM LENAM: KM3BECTHO, 4YTO Kabe/lbHbIE JIMHUHM CBSI3H,
comepzKalllie TPYIIy BUTHIX IIap MEOHHIX IIPOBOHOOB, 00/Jagal0T HEKOTOPBIMH «CKPHITBIMH
BO3MOXKHOCTsIMK». OHH 3aK/IIOYAIOTCS B TOM, YTO IIOMMMO WCIIOJIb30BAHUS BUTHIX IIap IO
MIPSIMOMY Ha3HA4YeHWIO (/s mepemadyy OAaHHBIX) KaXaas M3 HUX MOXKET pacCMaTpPHBAThCS KakK
oTHenbHEIM MPoOBOA. COBOKYIITHOCTh TaKHWX IIPOBOIOB MO3BOJIsIeT 0€3 OOHOJIHUTEIIEHOTO
yBeIMYEHUs 4Yucia XKuil Kabens cOOPMHPOBATH [IOIOJHHUTENbHEIE ((haHTOMHBEIE) KaHAaJIbI
CBSI3W wiu (M) LEenu MUTAaHWS YHOaJlEHHBIX YCTpPoMcTB. OCHOBHBIE HOEU IIOCTPOEHUS
(aHTOMHBEIX KaHAJIOB U liemel IpemIoxkeHbl O0omee 30 ymeT Halam M, IO CYIIECTBY, C TeX IIOP
MaJio U3MEeHHJINCh. TeM He MeHee, MPEICTaBIEHHOE peIleHHe MOXKET OKa3aThCs IMOJIE3HBIM
IpY MOPOEKTUPOBAHUM CHCTEM Mepemadyyd OaHHBIX, HaIpUMep IIPH HCIIOIb30BaHUU OOIIeH
KabeTbHOM HMHOPACTPYKTYPHI OJIs MOCTPOeHUs OoGUCHOU TenedOHHOIU ceTu M3 ceTu Ethernet
(CM. PUCYHOK):

i S S e e S
K T 13
OHLeHTpaTop Komnetotep
{(hub) i —|_ j ?

| |
OdmcHan ATC Lt

YtoO6bl HEe BBOOWTH M3MEHEHUS B CYIIECTBYIOIIYI0O Pa3BOAKY, OJIOK TpaHCHOPMATOPOB
pa3MelllaeTcsd B BUJIKE TPOWHUWKE, COOEPIKAIIUM IOBE PO3ETKU [JId MNOAKIII0OYEeHUs Kabess
TeneOHHOTO amnmapata ¥ Kabeyns ceTeBOM KapTel KoMmObioTepa. QPaHTOMHBIE IIeTH
00€eCcleYrBaIOT TIOBBIMIEHHYIO [OAJBHOCTh CBSI3W (MM CKOPOCTb mepenayu) Oraromaps
YOBOEHHOMY CEYEHWIO JKW/IBI MEOHOTO IIPOBOOHMKA (BUTasi Ilapa pacCMaTpPUBAETCS Kak
€OUWHBI TPOBOM) W MEHBIIEW IIOTOHHOW EeMKOCTH MeXKOy BUTBIMH IIapaMHu, 4YeM MeXOy
MIPOBOJAMM BUTOU HAPHI.
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I'Iepcouaanblﬁ A3bIK NPpOrpaMMunpoBaHusA

CraThbsd HMMeeT IeJIbI0 II03HAKOMUTHL YHTATEeNIsI C OOHUM IIpedcTaBUTEeJIeM
OTPOMHOM apMUU HEU3BECTHBIX SI3LIKOB MNPOTrPAaMMHUPOBAHUSA. IJTOT S3HIK 4
mpugyMal caM [jisi ce0s, OH HU Ha KaKOW S3bIK HEe MOX0XK U 3TUM MOXKET OBITh
MHTEepPEeCeH.

BuxkTop KoH http://kohnvict.narod.ru

I[Ipo s3BIKM MNPOTPAaMMWUPOBAHUS HANKWCAHO OYEHb MHOTO cTaTed U  (QuIocoPcrux
pasMebIlieHni. Ux MHOTO M €CTh HEeOOXOOMMOCTh B MX KilacCU(UKAUWU. [ JTaBHBIA aCIeKT -
9TO TO, YTO S3BIKM MOTYT OBITH MHOTOYPOBHEBHIMU. ECTh accem0biiep, eCTb 6a30BbIE SI3BIKU
Oomee BEICOKOTO yYpoBHSA: Basic, C++, Java u MHoro gpyrux. C ux IIOMOIIbI0 MOXKHO HalXCcaTh
KOMITUJISITOPHI ¥ WHTEPIIPETATOPH APYTUX SI3LIKOB elle 0ojee BEICOKOTO YPOBHS M TaK Aajee.
BTopoi#i acmekT - pa3geneHue S3BIKOB Ha KOMIIMIWPYEMbIE M WHTEPIpPEeTUpyeMmbie. IlepBoie
WUCIIONB3YIOTCSA [/ CO3[aHWS HEe3aBUCHUMBIX M KOHEYHBIX MPOrpaMM, HATPUMEpP HPOTPaMMBbI
pellleHusT KBaAPaTHOTO ypaBHeHUS. BTophie SIBISIOTCS TEKCTOBBIMU WHCTPYKUMUSIMU OJIST OJHOM
eIVHCTBEHHON TpPOTpPaMMbI - WHTEPIpeTaTopa. BHIBAIOT M IepecedyeHwus, KOrga MIporpaMma
YaCTUYHO KOMIUIUPYETCS B MPOMEXKYTOUHBIM KOM, KOTOPBIM 3aTeM WHTepmpeTupyetcs. Hy u,
HAKOHeIl, TPeTUH acMeKT - CTPYKTypa CcaMol MpOrpaMMEl, TyT TPU YPOBHs. Bcsi mporpamma
OOHMM KYyCKOM, TpOrpaMMa C HpolLiefypaMu, mporpamMMa ¢ oO0bekTaMu. Kako# S3BIK ¥ KakKas
mporpaMMa ymoOHee [Jid KOHKPETHOTO TIIOMb30BaTeJIsT 3aBUCHUT OT CBOWCTB CaMOTO
II0JIb30BaTeIs.

BMmecTOo BBepeHus

4 xouy pacckasaTh 0 cebe. 4 Momb30BaTesIb B TOM CMBIC/IE, YTO IMUIIY IIPOTPAMMEI IJig CBOEH
Hay4yHOU paboThl. [IouTH BCe mMporpaMMbl MOIENIMPYIOT Te UM Apyrue Guandeckre IMpolleCChH
U 4aCTO MCIIOIB3YIOTCS TOJIBKO OOWH Pa3. YCJIOBHO KOHEYHO, MHOTO pa3 B IIpollecce OTIagKu

IO Tex IIOp NOKa He IOJIy4eH [OCTOBEPHEIM pe3ysbTar.

KoH BukTop ITocre Toro, Kak pe3ynbTaT MOIY4YeH - IIporpaMMa yikKe
FepmaHoBuY He HYyXHa. ONgaTb HETOYHO, HYXKEH ee Kof, 4YTOOH
pomuncs 22.09.1944, pa3BuBaTh €ro maibllle U Yy4ecTh 0o0Jjiee CIIOXKHEIE
dusuK, TeOpeTHK, IIPOIeCChl, HO Ha KaXXOOM 3Talle IporpaMMa ITUIIeTCS Ha

MOKTOp (u3.-MaT. HAyK. pe3ysbTaT, KOTOPHIM IIOJIydYaeTCs KOHEYHBIM YHCJIOM €€
3anyckoB. Kak mnucaTte Takue mIporpaMMmbl? MOXKHO
KOHEYHO OOHUM KyCKOM U Ha acceMOiepe. Ho aTo OymeTt
OTPOMHBIM TPYH C OYEeHb HU3IKUM KO3(DGUIIMEHTOM
TlocTosiHHAs MOMKHOCTS: TJABHBIA HaydyHsld = [IQJIE3HOTO [HOEUCTBUSA. MOXKHO @HcaTh [OpPOLEOypH U
COTDYMHUK TeopeTH4eCcKoro Otmema = KOMIIMJIMPOBATh MX B HOBHIE COOPKM mporpaMm. Ho u 3ato
HHctuTyTa CBepxmpoBommMoctd 1 dusukk | He OINTHMaJIbHO. B KaxXmol mporpamMMmMe OyIOeT OYeHb
Teepporo  Tema  Poccumiickoro — Hayuoro = MHOIO OOHOTO ¥ TOTO e KOfla, KOTOpPHIH# OymeT
Lentpa «KypuaTosckuit Huctutyr» (PHIL | [TOBTOPATHCS, 3acOpsig HoOCUTenu uHpoOpMauuu. ITO He

KH). TaK BaXHO ceMyac, HO OBII0 BaXXHO paHbllle, KOTaa

KOMIBIOTEPHl OBTM  MajomolllHbkle. Cama TIpakTHKa

Anpec PHIL KH: moAcKasajia, 4YTo Haubojiee ONTUMaJIbHBIM TYTEM
1. KypyaTosa 1, 123182 Mocksa, Poccus. SIBJISIETCSI IPOrpaMMa-MHTEePIPeTaTop, BEIIOIHSIONIAA
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KOMaHOLI OOHY 3a APYyro#, a Haubonee ymOOHBIM M IPOCTHIM MOJIS BBIITOTHEHWS KOHKPETHBIX
paboT SIBNISIETCS KOMAHIOHBINM SI3BIK ITPOTPAaMMHPOBAHUS C BO3MOXKHOCTBHIO IPYIIHUPOBATh KOOI B
ITPOLIEYPHI.

Tak mONIy4YHIIOCH, YTO S MIPHUILNE] K 3TOMY BBIBOLY B majmekom 1991-m ropy, Korga mporpamMm
ere OBIJIO Majio, Bce paboTanu B omepalmoHHon cucteMme [1OC, KoTopass Majao 4YTO yMela U O
nporpamMmMmax Tuma Mathematica, IGOR-pro #u uM aHaJOTHUYHHLIX [axKe W He MeudTanu. Mos
upes COCTosJia B TOM, YTO HYXXKHO CHelaTb HMHTEPIPEeTaTop S$3blKa IPOrpaMMHPOBaAHUS
BBICOKOTO YPOBHSI, KOTOPBIM uMeJl Obl KOMaHObI BCEX YPOBHEHN, Ha4yWHas OT IIPEPBIBAHUU
acceMm0Oyepa ¥ KOHYAas 3alyCKOM pemakKTopa TEKCTOB HJIM IIPOrPaMMbI IMOCTPOEHUs Tpaduka
OOHOY KOMaHMOoM. B To XKe BpeMs CTPYKTypa S3BIKa OOJIKHA OBITH TaKOM, YTOOHI YETKHUE WU
KOHEYHEIe OIlepallyd MOXKHO OBIJIO CIOejlaTh HAIMCaB HECKOJIBKO CTPOK TeKCTa. f MmoTpaTuil
oBa roma paboTwl U cOeraln cebe Takyo mporpammy. Patortast B8 [I0OC, oHa uMersa rpadudecKkue
BO3MOXKHOCTHA, HEOOBIYHBIM PEOAaKTOP TEKCTOB C YHHKAJIbBHBIMH BO3MOXKHOCTSIMH, XOPOIIIHE
BO3MOZKHOCTH I10 MHTEPGhENCY U OUeHb MHe ImoMorasia B pabote. CaMblil TJIaBHBIN IIJIFOC TaKOH
ITPOTPaMMBI COCTOSII B TOM, YTO S MOT O4YeHb OBICTPO ITOJIyYUTL OTBET HAa MHOTHE CJIOXKHEIE
BOIIPOCHI. A OBICTPOTA IMMOJYUYEHUsI OTBETA MHOTHOA MMeeT pelllallee 3HadeHue. YacTo IIPoCTo
HeT BpeMeHH! Ha HaOucCcaHue M OTJIafKy OTPOMHOTIO KOfa, OTBET HYyXKeH, KaK TOBOPSIT, elle
BYepa. M g Mor 9TO OenaTk.

MuHyCHl y IIpOrpaMMBI TOXe OBIIM - OTCyTCTBHe MIpudTOB. KOHEYHO, s co3masl CBOMU
MacImTabupyeMbiii (DOHT, KOTOPHIM MOXKHO OBIJIO MCIIOTB30BaTh, HO 3TO OBIJIO HE OYEHb OBICTPO
¥ He OYeHb KpacuBo. Korpma mosiBujiacb BMHOOBC, a KOMOBIOTEPHI CTali 0Ojiee MOIIHBIMH,
HeoOXOOMMOCTh B WHTepmpeTaTope otmana. CaMblii TJIaBHBIE MHHYC OBIT B TOM, YTO
mporpamMma Morjia paboratk Tonbko B JOC. BHHOOBC He paspelnan MHOTHE OIIepPallyH,
KOTOPBIE OHA MOTJia AejlaTh, Ja U IIPOCTO ee He 3amyCKal II0 cooOpaxKeHusM 0e30macHOCTH. 5
CHOBa pacchIliajl IporpaMMy Ha OTHelbHble KYCKH, HO U OHM IIOCTEIIEHHO CTaHOBUJIMCH BCe
MeHee IpUBJIeKaTeTbHbIMH.

ITpomno Bpems - mosBunuch KIIK (KapMaHHBIE IepcOHalIbHBIE KOMIIIOTEPEHI), 3TO YyHOO Ha
JTafoHU C OOJBIITMMH BO3MOXKHOCTSIMH II0 YaCTH ITOUTPATh MY3BLIKY HJIM ITOKa3aTh KUHO. Ho oHu
He yMenu OejlaTh BBIYHUCIIEHWs, He OBIJI0O IIporpaMM. A yK O TOM, YTOOBI MPOTrPaMMHPOBATH
npsaMo Ha KIIK He ObIIo M peun. 9 CHOBa BCIIOMHMII IIPO CBOM SI3BIK HPOTPAMMHPOBAHUS U
cBou mHTepupeTtaTtop. Kom mHTEpnpeTaTopa Obll HanucaH Ha ¢optpane, HO mist KIIK HyKHO
OBIJIO TIHCAaTh HA YEeM-TO OPYroM. Tak IMOIy4uIIoCh, YTO S B TO BpeMs (3To yxke Ovu1 2004 rom)
Havasn pabGoTaTh Ha Java, H03TOMY BEIOOP OBIIT coesiaH. f mPOCTO IepeTpPaHCINuPOBall BPYYHYIO
BecCh Kop ¢ popTpaHa Ha Java, gaxe IOPOHU yKe He IMOHKMMAas, YTO 3TOT KOO KOHKPETHO JejaeT.
W Bce momyuumnock - Kopm 3apaboTan. KoHeEYHO, NPUIIOCH OTKa3aThCs OT IIPEePHIBAHUH,
HEMHOT'0O IIO-OPYyTrOMYy HalucaTh pPefaKTOp TEKCTOB, IO-OPYyTroMy chenaTh uHTepderic. Ho cam
SI3BIK MIPOTPaMMUPOBAHUS KU €ro MHTepIpeTalus IIOYTH He U3MEHHJIMCh. JTa IIporpaMma Oo
cux mop paboraeTt y meHs Ha KIIK, KOTOphIl 5T KakK pa3 u Kynun B Haudame 2004 roma. OH mo
cux 1mmop paboTaeT C TOU e caMou OaTapeel. ITO OTHeNbHAsA TeMa W s He Oyoy ee pa3BUBATh
37EeCh.

BaxkHO, 4TO MHe CHOBa IIOHPaABHWJIOCH paboTaTh Ha CBOEM S3BIKE, UM S CHejall KJIOH 3TOU
nporpaMMEl TakXke u misg [1K, To ecTs HaCTONIBPHOTO0 KOMIIbIOTEPA ¥ HOyTOyKa. JTa mporpamMma
uMeeT OOJIbIlIe BO3MOXKHOCTEHN M HACTOJILKO yHmoOHAa, 10 KpaliHel Mepe, OJIsi MEeHs, UTO 5 yiKe
He MBICITIO cebe Opyroi Xu3HU. BoT Buepa MHe IOHamoOUiIoCchk BeimenuTh 3 pdf daiina KHUTH
B 150 cTpaHnull Bcero 4 cTpaHUIIL ¥ 3anucaTs B gpyrou pdf daun. Ha MoeM sbike 3TO gesaeTcs
B HECKOJILKO CTPOK, HO M UX ITMCATh He HAJl0 - OHM yXKe HalKCaHbl. A BEIYHUCIINTD, CKaXeM,
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Tabnuiy 3HaYeHui QyHKIWH Beccess U MOCTPOUTH rpaduK MOXKHO C IIOMOIILIO IIPOTPAMMEI B
OZIHY CTPOUKY.

Ho 3To TonmbKO mpuMephl. PeanbHO IporpaMMa yMeeT OYeHb MHOI'O BCEro, MpPakKTUYEeCKHU BCe,
YTO JINYHO MHE HYXKHO M CaMoOe TJIaBHOE - €CJIM 4Yero-TO HeXBaTaeT, TO IIPOCTO [OMUCHIBaeM
MHTEPIPETAaTOp U CO37aeM HOBYI0 KOoMaHAy. CJI0XKHOCTh TOJIBKO B TOM, 4YTO, KaK M y JII060T0
WHTEePIPETUPYyeMOTo sI3blKa, KOMaH[ OYeHb MHOTO. HO OHM XOPOIIIO CTPYKTYPUPOBAHHLI U €CTh
omMCaHWe C XOopolleid HaBurauwed. TakK YTO MEepPedYuTaB OMNHUCAHWE MOXKHO BCE JIETKO
BCIIOMHUTHL. Hau3yCTh 51 CBOM SI3LIK HE ITOMHIO.

BMecTO peknaMbl

Ilens 3TOM CTaThu - MPOCTO MO3HAKOMUTH yBaxKaeMyl0 NIyOIUKy C TeM, YTO y MeHs ecCTb. C
caMOro Hayajla s He CTpPeMHJICS OejlaTb KOMMEePUYeCKH¥ NOPOOYKT, HO B KAKOW-TO MOMEHT
paboTHl Hap IIpPOrpaMMOM $ IIOATOTOBUJI BapHWAHT, KOTOPBLIM COOEPXKUT TOJILKO KOMAaHIHI
00I1ler0 Ha3Ha4YeHUs, MOTYIIINe MPEeNCTaBIsaATh UHTEePEC AJI BCeX. DTOT BapUaHT S BBIJIOKHUI B
WHTEepHEeT Ha OTHeNbHBEIM caiT http://vkacl.narod.ru, a Takke pa3MecTUs B KaTajoru
nporpaMM. HeoxkupgaHHO IporpaMMa CTajia HOIylspHoO#M Ha caviTe FreeSoft, rme ee ckauanu
yxke Oosiee 40 TeiCc. pa3. BeIIM U muUCbMa, U3 KOTOPHIX A IOHSJ, UTO KOE-KTO [eNCTBUTEJIbHO
HAy4uJICad II0JIb30BaThbCS. Y MpoTrpaMMbl €CTh HECKOJIbKO BapHaHTOB. [IepBHIN, OCHOBHOH,
COOEePKUT HHTEPIpPeTaTop si3blKa, KOTOphi# s Halan ACL (advanced command language),
cpeny pa3paboTKM, BKIIIOYAIOIIYI0 BCTPOEHHOE ONHUCaHWEe S$3blKa, U IIPUMEPHl TOTOBBIX
nmporpaMM. JTa nporpaMma Ha3biBaeTcsi VKACL.jar. Kak miobasi Java mporpaMma, OHa cama
3aIlyCKaeTCsl 4Yepe3 BUPTyalbHyl0 MawmuHy Java unu JRE, KOoTOpylo NIpenBapUTesIbHO Hano
YCTaHOBUTL Ha KomnbioTep. HuctpubytuB JRE MOXKHO OecmjiaTHO cKadaTh XOTh C POOHOTO
caliTa, XOTh C Pa3HBIX 3epKaJibHBEIX caiToB, Hanpumep [1]. CKpPUHIIOT mporpaMMbl MOKHO
IIOCMOTPETH BOT O 3TOMY azpecy [2].

EcTh Takke BapMaHT NIPOUTPHIBATENSI C OKHOM, TO €CTh 3TO HIporpaMMa, KOTOPYIO MOIKHO
HACTPOUTH TakuM o6pa3oM, uYTO oOHa OymeT TIOKa3blBaTh MEHI0O U  BHIIOJHATH
(maTepnpetupoBath) oxmHy ACL nporpammy. Takoll BapuaHT He COOEPXKUT TIOMOIU U
BRITJIIOUT KaK KOHeYHas IporpaMma Ha onmHy ¢yHKuuio. IIpu atom jar-gaiin MoxkeT UMEThb
moboe uMmsA. [IporpaMMmy B TaKOM BapuaHTe $ HCIONb3YI0 [JId Pa3paboTKM KOHKPETHBIX
mporpaMM, C KOTOPLIMM MOT/IM OBl paboTaTh MOU KOJIJIETH, He YMeIIIne IIPOorpaMMUpPOBATh.
OTU TporpaMMbl BHITJIIAAT KaK OOBIYHBIE Java IporpaMMbl. ECTh ellle ¥ BTOPOM BapuUaHT
IIPOUTpPHIBATENS, KOTOPHIM COBCEM He HMeeT TOJIOBHOTO OKHa. Takas mporpamma Jubo
BBIIIOJIHSIET CBOIO paboTy, He o0OIMasch C I0Ib30BaTejleM coBceM (Tak paboTanu cTaphle
nporpaMMel B amoxy Ao I1K), nmu6o cpepncTBa obIeHUs C IIOJIb30BaTejIeM HaINMCaHBl B caMOM
ACL nporpamMme. MHOrfa Tako¥ BapuaHT ObBIBAET ONTHUMAJIbHBIM.

HaxkoHel, ecTh BapuaHT IporpaMMbl B BHIe Java-ammjeTa, KOTOPHIM cpa3y paboraeT B
WHTEepPHEeTe M 3aIllyCKaeTCs BOT II0 3ToMy ampecy [3]. DTOT BapuaHT cHelaH COBCEM HeOaBHO U
s1 ero celuac pa3BuBalo. Eciiu y KOro ecTh OBICTPHIM MHTEPHET, TO MOXKHO Cpa3y II0JIb30BaThCsA
mporpaMMmoii ¢ Job6oro komnbioTepa. K coxkanenHuio Java-anrieT He MoxkeT pabotaTh C
(darinamMmu moNb30BATENISI, HO I OPraHU30BaJl BBOM M BBHIBOM [MaHHBIX Yepe3 PemaKTOp TEeKCTOB.
JIroOyto mHOpMaIHnio, B TOM YHCJIe U KapPTUHKM, MOXKHO BBECTH B IIPOrpaMMy U BBIBECTU U3
IIporpaMMEbl KOIIMPOBaHUEM TeKCTa depe3 Oydep obmena (kmaBuinu Ctrl-A, Ctrl-C, Ctrl-V), a
TOTOBBIE KaPTUHKKU MOXKHO CKOIMPOBAThH C 3KpaHa, MCIIOIb3ys I00yI0 mporpaMMy ¢ QyHKIUEN
snapshot, To ects ¢dororpadupoBaHusa 4YacTu 3KpaHa B ¢ain. Takux mporpaMm MHOTO,
moApoOHOCTHU MOXKHO ITPOUYMTATh B Moel cTtaThe http://kohnvict.narod.ru/Data/advice.htm.
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Java - allllJieT COOEepP2KHUT HECKOJIBKO I'OTOBBEIX IIPOIrPaMM o0IIero Ha3HA4YeHWs, B YAaCTHOCTHU
T&GHHHY MeHpgeneeBa B BUAe KHUTHU, a TaKXKe MOM Hay4YHBbI€ IIPOTrPaMMEI OJId KOJIJIer. Takxe
KaXXObIM MOXKET CKOITMPOBATH U BBIIIOJIHUTE CBOIO IIPOTPaMMYy.

Y10 Takoe ACL?

HeB03MOXKHO B [ABYX CJIOBaxX OOBSCHUTH, KaK paboTaeT KOCMHUYECKUH KOpPabiib, CIUIIKOM TaM
MHOTO meTajied. Takas ke mpobreMa C SI3BIKOM ITPOrPaMMUPOBAHMS, KOTOPBIM PAaCCYMUTAH Ha
TO, 4TOOBI fenaTh Bce Ha cBeTe. Korga s Ha4YWHAJ, TO HE MMEJI HMKAKOT'O OMbITA, Aa TOTOa
B0OOIIIe BCe OBIJIO B OYEHb OTPAaHUYEHHOM acCopTUMeHTe. [109ToMy s HMUYEero He 4YWUTaJl, a BCe
BRIOyMas caM. [IepBbIi MOMEHT - HUKAKHX CTPOK M MeTOK. CMMBOJI KOHIIAa CTPOKU HUYEro He
3HauuT. B 3moxy JOC 3To ObUIO PEBOJIONMOHHO. [IporpaMma mUIETCS TaKuM 00pPa3oM, YTO
KaK pa3 KOMMEHTApUN HUYEM He BBIOEJIAIOTCS, OHU ITHIIYTCS CBOOOMHO, @ BOT CaMM KOMAaHIHI
sI3bIKA IIPOTPAaMMHUPOBAHUS HAYMHAIOTCS C CUMBOa (#). OTOT CHMBOJ [OJid MHTEPIpPeTaTopa
CIIy’KWUT 3HAKOM, YTO NHOpa Ha4yWHaATh pabory. Ilocie 3TOro 3HaKa MHUINETCS WMsS KOMAaH[HI.
[TpUHIUT HaIKMCaHUSA BCEX UMEH CJIEOVIOIINIM: MOXKHO IIHMCAaTh CKOJIPKO YTOOHO OYKB, HO CIIUTHO
(6e3 mpobenoB). PealbHO KOMaHIB! PA3/IMYAIOTCS MAaKCUMYM II0 TPEX IIEPBBIM OyKBaM, a 4acTo
maxke IPOCTO II0 OmHOM OykBe. ¢ He mI0OII0 MHOTO IIHCATh, IO3TOMY MHE He HPABUTCS HaxKe
Java, X0Ts1 s1 cumMTa ee JIyYIIWUM S3BIKOM ITPOTrpPaMMHpPOBaHUs. KOMaHOL M3 OJHOM MM OBYX
OyKB aOCTPaKTHBI, HO 3TO HEJI0 MPUBBIYKH. JIF000M S3BIK XOPOII, KOTOPHIN 3Haemb. BoT y MeHs
damunust Kon. M ato HamHoro ymo6Hee, yeM KOHCTaHTHHOIONIEB. MTak, 4YUTaAeTCs CJIOBO OO
mpobesia ¥ BEIOMPAETCST TPYU IepBble OYKBHI UIX MEHBIIE, €CITU UX MEHBIIIE.

Y10 pansbuwe?

Kaxkpgas kKoMaHOa - 3TO OTHAENBHBEINA OJIOK ITPOTrpPaMMEBI, KOTOPHIM 3HAET, YMEET U BHIIOJIHSIET
cBOIO pabory. Ho wacTto emMy HYXKHBI DaHHBIE, KOHKPETU3UPYIOIINE 3amady. BxomHble maHHBIE
pagesieHBl Ha OBa TuNa. [IepBBIM TUII - 3TO I€JIOUMCJIEHHBIE IIapaMeTpPhl, KOTOPHIE HMMEIOT
uMeHa. CroenaHo 3TO UCKIIOYUTEJIBHO MJist 0Oojiee ymoOHOTO IIOHMMAaHWS IIPOTPAaMMEHI.
I[lapaMeTphl yHHBepCalbHBIE MW HCIOJb3YIOTCS Pa3HLBIMM KOMaHAaMH, IpUYeM OOUH pas3
OIlpefe/IeHHBIM IIapaMeTp COXpaHseT CBOe 3HadeHUWe [0 CIEeOyIoUlero OomnpeneeHus.
OnpepensaTh mapaMeTPhl MOXKHO IIOCJIe KaXKOoM KOMaHIbl B II0JIe, 3aKJIIOYEHHOM B KBaJpaTHLIE
CkOOKM. ECTh [OTONTHUTENBHO K IIEJIOYMCIIEHHBIM HECKOJIBKO TEKCTOBBIX IapaMeTpPoB. A BCIO
OCTaJIPHYI0 WH(pOPMAITUIO HAOO 3aIllMChIBAaTh KaK apTryMEHTHl Cpa3y II0Cjie KBaJpaTHHIX CKOOOK.
AprymMeHTH! 3a1al0TCSI KaK BO MHOTHUX KOMaHOaX MHOTHUX MHTEPIPeTaTopoB, x0Tk B JIOC (6aTu-
¢aiiniel), XOTh B KOMIIMJIATOPAX M IPOYMX IporpaMMax C KOMaHOHOMW CTPOKOU. [ToToMy S3BIK U
Ha3bIBaeTCs KOMaHOHBIM.

CaMmoe wuHTepecHoe, 4YTO OOJbIIe HHYEro M HeT. ToyHee HET TIpaMMATHKU s3biKa. OmHU
KoMaHnbsl. Y Bca rpaMMaTHKa TOXKe peajii30BaHa depe3 KoMaHAbl. OpHa KoMaHOa 3alyCKaeT
OTPOMHYIO TOTOBYIO IIpOTpaMMy, [Opyras peanusyeT TIpaMMaTHUKy, HO CTPYKTYPHO OHU
Hepa3nmu4YuMEbl. BO3HMKaAeT 3aKOHHBIM BOIIPOC - a KaK [ejlaTh BHIUYKUCIEHUS? A rOe IUKIIHI,
ycioBus, nOorukKa? Bemb S3BIKM MPOTrpaMMHUPOBaHMS, KaK U Pa3TOBOpPHBEIE SA3BIKM - KakK HU
IIUITY, a ITPegMeT TO OOWH W TOT XKe. Bce BepHO. Ho y MeHs «OBICTPHIN» SI3BIK, OH KCTAaTH B
IIepBOY pemakIuu HalbBasics quick. [l Hero riaBHOE - 3aIlyCcKaTh T'OTOBHIE OJIOKHM, a BCe
OCTaJlbHOE BCIIOMOraTeyibHOe. [loaToMy BCe OCTajJbHOE PeaNn30BaHO 1[I0 MUHUMYMY.
ITlepeMeHHBIE BCe peasibHBIE M UX MMEHa KOPOTKHE - OOHOUM OYKBOM OT (a) mo (z), 3aTem oT (A)
oo (Z) u eme Tpu cuMmBona ($), (%), (&). MoxHo nucaTh ogHy OYKBY M OOHY IU(PY, HaIpUMeEP
(z1=x3;). Y Bce - Oosbllle IIepPeMEHHLIX HET, a 3aYeM MHOTro? MacCCHBH - €CTh OOWH ITeJIBLIH
MaccuB i(), OOMH peasyibHBIM MaCCUB I'() U OOWH MacCUB CUMBOJIOB (YHUKOLOB) t(). MHOEeKCH B
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KPYTJIBIX CKOOKax. KaxKmbelii M3 MacCUBOB MMeeT (UKCHUPOBAHHBIN (0OJIBINONM) pa3Mep, a Bce
KoMaHAhl paboTal0T C 4YacTIMH 3THX MaCCHUBOB, IpUYeM eCTh CliellhanbHble MapaMmeTpsl (b
[begin]) u (le [length]), KoTophle Kak pa3 M BHIOENSIOT UHOEKCH MaCCUBOB, MCIIOJIb3yEeMbIE B
nporpamMe. To ecTh (paKTHU4YeCKM BMECTO MMEHM MacCCHUBa HCIIOIb3yeTCSd ero HadaJlbHBIN
UHOEeKC B OOJBIIIOM MaccuBe. A 3adem ummeHa? IIpo6nema BriOOpa [/ HEKOTOPBIX JIOOEU -
HEeIpeoaoIuMoe MPEensATCTBUEe. A TakK BCe MAaCCUBHI IIJIOTHO U OUHAMUYECKU YIIAaKOBHIBAIOTCS B
ogHoM. HeT cTpok. MaccuB CUMBOJIOB ¥ CTPOKa - OOHO U TO ¥Ke. bojee TOro, CUMBOJIBL U YHUCIa
- TOXK€e OOHO U TO XKe. DJIEMEeHTHl CUMBOJIBHOTO MacCHBa MOTYT y4aCTBOBATh B BHIUUCJIEHUSX.

Kak pmenatoTcst BbIumcieHus? A odeHb MpocTo. OTKpPHEIBAeTCS KOMaHMa BeIYMCHIeHUM #cal umu
#C unu npocTo #. OTO eOQUHCTBEHHAas KOMaHIa, KOTopas MOXKeT MMeTh HyjleBoe uMs. M Bce
(GopmMysnEl BHIUKCIIEHUM SABASIOTCS ee aprymMeHTaMu. OHa BBIYMCISET U IepeolpenesisieT
ImepeMeHHbBIe ¥ MacCCHUBH, 3TO ee pabora. B BHIYUCIEHUSIX MOXKHO MCIIOJIL30BaTh UMeHa
yHKIINN, KpOMe CTaHAAPTHHIX ecTh emle PyHKIMUU beccena u unterpansl ®penens. [Tpumep:
# z=sin(3.14*20/180); X1=5/exp(-2.7)+1r(25); #% A uto c umknamu? ECTb IpPOCTOU LUKI,
penu30BaHHEIU KoMaHOou #rep N (repeat) ¢ omHUM apryMeHTOM (YUCJIOM HIOBTOpeHuUu). Bce
KOMaH[HI IOCJIe 3TOM BHIIIOJHAIOTCS A0 KoMaHOH #end , KoTopas BO3BpalllaeT CKaHUPOBaHUE
IporpaMMBl B CaMyl II€pBYI0 KOMaHOy mocje #rep um Tak poBHO N pa3. Bce uHIOEKCH u
IIepeMeHHbIEe OOJIKHBI [IepeonpenensaThCs BHYTPU IIUKIIa BPYYHYI. A YCJIOBHEIE ITUKIIBI? BoT
TyT MHTepeCHee. Bce cOesnaHO C MOMOIIBI0 BCErO OOHOU KOMAaHOLI - W YCJIOBUS, U YCJIOBHEIE
UUKILL. 3a4eM MHOro? OusaTh NpoKisATas npobieMa Beibopa. IIpocTo ecTh ellle ofgHa KOMaHIa
LIMKJIa, OHa Ha3kBaeTcs #case N.

DTa KOMaHpa TaK e TOYHO, BBINIOJIHSET BCe KoMaHAHI A0 KomaHAwl #end. Ho mpu omHOM
YCJIOBUH, UTO €e apTyMeHT CoBIIajaeT CO 3HaueHUeM nepeMeHHOU (&). Ecnu He coBnazaeT, TO
BOOOINle HHWYEro He JeJiaeTcss. B maHHOM cioydae KoMaHIa #end cHOBa IIPOBEPSET 3TO XKe
camoe ycnoBue. Ecnu He u3MeHUTH nepeMeHHyIo (&), To UK OymeT gesaThbcd OECKOHEYHO.
ITosToMy BHYTpM Tena IIMKJIa ee Hago M3MEHUTHh KakK pa3 Torha, Korga Hamo. Takum croco6oM
MOJXKHO cHejaTh BelIOOp: # &=2; #case 1 ... #end | #case 2 . .. #end | #case 3 ... #end |
BoT B 9TOM KOZe BEIIOJTHUTCS TOJIBKO MHOTOTOYME IoCJie #case 2. 3HaK BePTUKAJIbHOU YePTHI
(])) mocne #end uepe3 npobGen oO3Ha4YaeT aBTOMATHMUYECKYI0 CMeHy mnepeMeHHO# (&) Ha
3HauyeHue 12345. TakuMm oOpa3oM, TeO IIUKIIA BHIIOIHUTCS OOUH pa3. IlepebGop BapuaHTOB
MHL menaeM. Ho HaMm HyKHa noruka. [IporpamMmma goiKHa yMETb MBIC/IUTE.

Ha 3TO 51 MOTY aBTOPUTETHO 3asiBUTh. He yMeeT KOMITbIOTED MBICIIUTh. BCe YTO OH yMEET - 3TO
CpaBHUBATh [Ba YWCja Ha OOJbllle ¥ MEHBIIE, a ellle TOYHee - OIpedeNsTbh 3HaK uucia. U
OHOM 3TOM oIepaliu eMy XBaTaeT, YTOOBl OOBITPHIBATH Ye0BeKa B IIaxMaThl. M1 HEe TONMBKO B
IIaXMaThl, @ BOOOIIEe [AeflaTh pa3yMHy0 paboTy. 1 He CTayl HAIpSTaThCs U AelaTh KakK Y BCEX.
S1 IpoOCTO BBEJI OBe HOBBHIE ONEpalMy < W > B MaTeMaTHYeCKHe BBIUHCIIEHHs. Pe3yibTaToM
omepamnuu a<b SBASEeTCST MUHUMYM M3 [BYX 3HA4YeHWH a ¥ b. AHaAJIOTMYHO a>b BHIYUCIISIET
MakcuMyM. KM Bce, OOJbllle HHUYEro He Hago. ITO IIO3BONSET NHUCATh IIOJHOLIEHHEIE
MIPOTPaMMEbI, Peau3yollne JTI00YI0 TOTUKY IIPpH ITepebope BapuaHTOB.

3akJiloueHue

EcTh ellle MHOTO MHTEPECHBIX HIOAHCOB B SI3bIKE M MHOT'O TAaKOTO, YTO IO3BOJISIET €My UMETh
HEOrpaHWYEeHHBIe BO3MOXKHOCTHM II0 CO3[IAHUI0 O4YEHb OOJIBIION MPOTPaMMbI, BKITIOYAOIIEH
pa3HBIe KYCKHU KOfla, HallMCaHHbIE B Pa3HbIX (aiinax rjie yrogHo, B TOM YHCJIe U Ha CepBepax B
vHTepHeTe. EcCTh ToToBasi HayudHas rpaduKa, BO3MOXKHOCTh pPaAbOTHI C KapTUHKAMH, Zip-
apxuBaMH, [ejaTh JI00ble onepauuu ¢ painamMu U TeKCTOM. Ho 06 9TOM MOKHO OYE€Hb [OJITO
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myucaTth. MoOsi 3afada COCTOsI/Ia B TOM, 4YTOOH 3aMHTEPECOBATb YHUTATEJNA OOPaATHUTHCA Ha
YKa3aHHBIE BHIIIE CAaWTHI 3a 0o0jiee mompobOHOM mHpopManuen. I HagelocCh, YTO 3Ty 3amady s
BeImoyTHmJI. Hamocimemok ckaxy 4dero HeT. HeT paGoTel ¢ 6a3aMu OaHHBIX CTAaHOAPTHOI'O BHUMOA,
XOTsI anmapaT padoTel ¢ HeOoIbIIUMY 0a3aMM OJAaHHBIX eCTh. f He paboTaio ¢ 6a3aMu JAaHHBIX U
MHE 9TO He HY2KHO. [[0 CUX mop s1 He OCBOMJI ammapat padoTsl ¢ xml ¢aiinamu, kKarock. Ho u 310
MHE He HYXKHO. [lepCoHaIbHBIN A3BIK IIPOrPaMMUPOBaHUS He 00513aH ObITh YHUBEPCAIbHEBIM.

Pecypchbl

. IuctpubyTtus JRE http://java.sun.com munu http://www.java.com/ru/download/index.jsp
. CKpHHIIIOT IPOrpaMMbI
http://img-fotki.yandex.ru/get/3904/kohnvict.12/0 24d12 9b5a6¢cf9 orig
. BapuaHT nnporpaMMtI B Bufe Java-anmierta http://vkacl.narod.ru/applets/00/vkACLa.htm
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YcTaHoBKa OTCTYNOB AONA NNOrM4YecKux 6nokoB nporpamMmmmabl

IlaHHas cTaThsl pPaACKpPhIBAeT HEKOTOPHIE TOHKOCTU aJirTOPUTMa OOHOTO U3
971eMeHTOB (OopMaTUPOBAHUS HCXOOHBIX TEKCTOB IIporpaMM. PaccuuTaHa Ha
IIUPOKUN KPYT IPOTrPaMMUCTOB U He TPeOyeT clelnuaabHbIX 3HaHUH.

by Utkin www.programmersforum.ru

HaBepHoe, KaxXOplli 3aMedall - B XOPOMIUX pedakKTopaxX KO, 3aKIIYeHHBI B OIepaTOPHEIE
CckoOKM, Takue Kak {-}, begin - - end um mp. aBTOMATUYECKH BBIPABHUBAETCS IIO
orrpefesIeHHOMY OTCTYILy CjieBa. JTO AejlaeT Kopm Oojiee ymOOHBEIM [Jis YTEHWS W IPUOAET eMy
ONpefeleHHBEIM CTuilb. Kak 9TO BHIIOIHUTE caMoMy? [laBauTe IIpPEOCTaBUM YCJIOBHBIU
penakTop Kofla ¥ Hay4YHUM ero BBEIIIOJIHATL TaKOM 371eMeHT aBTOhOpMaTHUPOBaHUS. ..

KpaTkum 3KCKypC...

[Ipexme Bcero, KaK COBETYIOT KJIACCUKH, HYKHO OTPEIOeIUTHhCS CO CTPYKTypaMHu HaHHBIX, B
KOTOPBIX OymeT MPOBOOUTLCS OCHOBHAasi paboTa mo (GopMaTHpoBaHUIO. BOJBITUHCTBO S3HIKOB
MTPOTPAaMMUPOBAHUS UMEIOT TMOOOEePKKY MAaCCUBOB PA3/TMUHLIX THUIOB JaHHBIX. [I09TOMYy OymeMm
MIPEACTaBIISITh BXOOSIINY TEKCT IPOTPaMMbI KaK MaCCHUB CTPOK. Tereph pacCMOTPUM BOMIPOC O
MPefCTaBJIeHUHM OTCTyIa. B 3aBUCUMOCTM OT pPeanu3alluu 3TO MOXKeT OBITh 3ajlaHue OTCTyIa
OTPUCOBKM CHMBOJIOB B KOMIIOHEHTE BHIBOJAa TEKCTa Ha 9KpaH, nub0 3ajaHWe CUMBOJIa
Tabynsauu (B ciiydae ecjiM TPAHCJISTODP I03BOJISET MCIO0JIL30BaTh TaOyJIAIUI0 B IporpaMMax),
60 MPOCTO OIpenesieHHOe KOJIMYeCTBO CHMBOJIOB IIpo0esia B Ka4eCTBe 3aMEeHUTENIsI CUMBOJIa
Tabynsauu. Temepb 0 caMHX OTCTyIax - BCe, YTO HaM TpebyeTcs, 3To nubGo mobaBiieHUE B
HayaJio CTPOKU OIpeNesleHHOT0 CHMMBOJa (MJIM TPYNIbl CUMBOJIOB, B CjIy4ae €CJIH CUMBOJI
tabynauuu OymeT 3aMeHeH Ha mpolOenbl), au00 Tmepemada WHGOPMaAUUMU KOMIIOHEHTY
OTPUCOBKY TEKCTA MPOTPAaMMBI O BEJIMYMHE OTCTYIA OT JIEBOTO Kpas A KOHKPETHON CTPOKM.
BaxHoe ycnoBue - BeMYMHA OTCTyIa MEHSIETCS B 3aBUCHMOCTH OT YPOBHSI BJIOXKEHHOCTH
JIOTUYECKUX OJIOKOB TporpaMmbl. Ellle HEMHOTO KOHKPETHWKM - HaM HYXKHO 3HaTh, KaK B
OAHHOM TIporpaMMe MPEeACTaBIISIIOTCS ONepaTOpHBie CKOOKU. [laguM HaHHOMY TIOHSTHIO CBOE
ompenesieHNe - MapKep Hayaja JIOTUYeCcKoro 6JI0Ka U MapKep KOHIIa JIOrudeckKoro 6ioka. [1as
HAIleTo aJIrOPUTMa 3TO IIPOCTO CTPoKa-obpasel, comepkalias B cebe 0IepaToOpHY0 CKOOKY.

Takxke HaM HYXKHO TI[le-TO IIOMHHUTb TEKYIIyl0 BeIWYHHy OTCTyIlla, B 4YeM OHa OymeT
BBIPAXKaTLCS - B IMUKCEJISIX OTCTyIIa [JIsT KOMIIOHEHTA, YKMCJIO CHMBOJIOB TAOVIISIIMKA WA YHCIIO
CHUMBOJIOB IIpo6eria, 3aBUCHUT TOJIBKO OT KOHKPETHHIX peau3alliil TaHHOTO aJropuTMa. Temepsb
BBeeM TaKxKe OIpefeleHHWe Imara OTCTyMa - TO eCTh, Ha CKOJIBKO CMEIAeTCsd OTCTYH OT
JIeBOTO Kpasi B 3aBHCHUMOCTH OT YPOBHS BJIOXKEHHOCTHU JIOTHYECKHX OJIOKOB IIPOrpaMMEL. Tax,
BeIMUYMHA OTCTyIla [JiT COOEPXKUMOTO JIOTHYecKoro Ojoka OymeT paBHa CyMMe OOIIETO
OTCTyIla M OTCTyIla TeKyIlero 670Ka, a Imar OTCTyma OymeT paBeH OTCTYIy TeKyllero 6jioKa
(cMm. TabmuIly):

Tab6nuita. YcioBHOE IIpenCTaBJIEHHNEe JIOTUYEeCKUX 0JI0KOB

NOrNMYECKMM BINOK NPOrPAMMBI

o6 OTCTYN |MapKep Havana nornyeckoro brnoka

o6 oTcTyn [oTeTyn Tekyuiero 6noka | COOEPXUMOE BJTOKA
o6 OTCTYN |MapKep KOHLA NornMyeckoro brnoka
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B ob6mem, umetoreticss nHGopMaluuu yKe OOCTAaTOYHO [JIs IIOCTPOEHUS aJirOPUTMa YCTaHOBKU
OTCTYIIOB [JISI JIOTUYECKUX OJIOKOB IIPOTPAMMEI.

UTak, npuctynum

CHauvana OOBIYHO HMeEeT MeCTO OBITh HMHHULMAJN3allds, TO €CTb CO3JaHue He0oO0XOOUMBIX
CTPYKTYp ¥ YCTAaHOBKA KOHKDPETHHIX 3HAUYEHWU [OJIs BEeJIMYMHBEI OTCTyMa, Iara OTCTYIIQ,
MapKepoB Hadvajla M KOHIIa JIOTU4YeCKuX OJI0KOB. Bech anroputm* OymeT mpefacTaBisTh coOoM
OWH IIMKJI I0 BCEM 3JIeMEHTaM MaCCHBa CTPOK - XPAaHUIIUIIlE HAIIIEeTro Koma IPOTrPaMMbI:

1. ITonnyyuM o4yepenHyl0 CTPOKY IIPOrpaMMBbI U3 MacCHUBa CTPOK.
Yoanum u3 j1eBoii ee 4acTU BCe IPOOeJIbl ¥ CUMBOJIBI TaOynalUuy, eClId OHU TaM
UMEIOTCS.

3. [MTony4yuM nepByIO JIeKCeMY si3bIKa MPOTrpaMMUPOBAHMUS U3 Hallled CTPOKU. TO MOXKET
OBITH CHMBOJI UJIM KJII0YEBOE CJI0BO.

4. CBepuM Hallle CJI0BO C MapKepaMu.

5. Ecnu crnoBo siBsieTCs MapKepoM Hadaja JOTHYecKoro 6J10Ka, TO...

5.1. B 3aBUCHUMOCTHU OT OCOOEHHOCTEMN peanu3aliuu - 10OABUM B Ha4al0 CTPOKKU CUMBOJIBLI
TalOyJIsAIuU UIIM CHMBOJIIB IIpobeia, 0o epemanuM nHGOPMalUo B KOMIIOHEHT II0
OTPUCOBKE CTPOK IIPOrPaMMEL B COOTBETCTBUU C TEKYIIUM OTCTYIIOM.

5.2. VBenuuyuM OTCTYII Ha BEIMYUHY IIara OTCTyIa.

5.3. 3aKOHUYUM TEKYIIyIO UTepalluio UKIa.

6. Ecnu cnoBo sfIBNsieTCS MapKepoM KOHIIa JIOTUYecKoro 6JI0Ka, TO...

6.1. Ecnu pa3Hulla MexXAy OTCTYIIOM U IIaroM oTcTyna OymeT Goblile UKW PaBHO HYIIIO, TO
YMEeHBIINM OTCTYII Ha BeJIMYUHY 1lIara OTCTyIa.

7. B 3aBucuMOCTH OT 0COOEHHOCTE! peanu3anum - mo6aBUM B Ha4yajlo CTPOKU CUMBOJIHI
TalOyJIsAIuU UIINM CUMBOJIEL Ipo0eria, MO0 IepefaniuM nHGOPMAaIlUIo B KOMIOHEHT 110
OTPUCOBKE CTPOK IIPOrpPaMMEL B COOTBETCTBUU C TEKYIIUM OTCTYIIOM.

* TakoU crnoco6 BecbMa IIPOCT, HO UMeeT OAWH HeIOCTaTOK - ero HeJlb3sl MCII0Ib30BaTh
OJIsT SI3LIKOB MMPOTPAMMUPOBAHUS, B KOTOPHIX OTCTYIIHI BIUSIOT Ha MMPOIECC BBIYUCIIEHUS
MTPOTPaMMEI - 9TO [ITUTOH, HEKOTOPHIE Bepcuu XacKesa u T.1.

HeKOTOpre KOMME@HTapuMm no NyHKTaM aJiIropuTtMa

Bropo#i ©myHKT ajropuTtMa HalleJIeH Ha yIajleHue CyIIecTBOBAaBIIEro OO  3TOro
dopmatupoBanusa. IIporpaMMuCT WM KakKas-nuOO Opyras IIporpaMma MOTJIM HMCIIOJIb30BaTh
Opyr¥e NOPUHIUIIE (OopMaTUPOBAHUS Koma, W eciau Obl JAaHHOTO ITIYHKTAa He OBIJIOo, TO
BO3HUKJIa-0bl IyTaHUIIA: OTCTYIHl HAJIOKHUIIMCh APYT HaA Apyra M pe3ynabTaT OTJIMYajCsS OT
0XXUaeMoTo.

Peamzl3aum{ TPETBETO IIYHKTa 3aBUCHUT oT KOHKPETHOI' O A3BIKa IIPOrpaMMHPOBaHUA
nporpamMmmy, Ha KOTOPOM IPEencTouT ¢dopMaTupOBaTE. s MHOTUX SI3LIKOB
IporpaMMUPOBaHUA JIEKCEMY MOXKHO OIIPEdEeNIUTh KaK II0CJIefOBaTeIbHOCTH CHUMBOJIOB (WU
OOUHOYHBIA CHUMBOJI) OTHAEJIEHHEBEIM OT OPYTrOM JIeKCEMHI pa3fesiuTesieM, B KaueCcTBe KOTOPOTO
MOT'YT BBICTYIIQTh npo6em;1, CHUMBOJIBI Ta6ym{u1/m U Oapyrue JJeKCeMEl - CII€LICUMBOIJIEI, CKOOKHU
T.0O.

I[IyHKTBI 5 M 6 MOTyT OBITH M3MEHEHBI B 3aBUCHUMOCTH OT $I3BIKa IIPOTPAaMMHUPOBAHUS. ITO
CBSI3@HO C TEM, YTO HEKOTOPHIE U3 SI3BIKOB BOCIPUHUMAIOT PETUCTP BBEIEHHBIX JIEKCEM,
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a HEKOTOphkle €ero WrHopupyioT. Eciu mnporpaMma, KOTOPYI0 HYXKHO (opMaTUpOBaTh
COCTaBjleHa Ha S3bIKE IIPOrPAaMMHUPOBAHUS HE YYBCTBUTEJIBHOTO K PETUCTPy, TO Iepeqn
IIPOBEPKO# MePBOM JIEKCEMBI Ha PAaBEHCTBO MapKepaM Haualla ¥ KOHIIa JIOTUYECKOTO 0JI0Ka MX
Heob6xoouMo Tpeo6pa3oBaTh K OQHOMY PETUCTPY.

[IyHKT 5.3 mpemHa3HaA4YeH [Jis TOro, YTOOLI Cpa3y He COBUTAJICA MapKep Havalla JIOTHYeCKOTO
OJI0Ka.

[TyHKT 6.1 Hy>KeH [is TOro, 4TOOBI OTCTYN HE TOJIYYMJI OTPULIATEILHOTO 3HA4YeHus (He cTan
BEICTyTIOM). II0 CyTH, mporpaMMa pacCMaTpPUBAeTCs KaK HEKWM MOTOK KOMAaH[ OJIsi CTeKa.
WTak, mepen HaMu CTEK - 9TO TeKyllas BeWYWHA OTCTyma. Kakmelli Mapkep Havasa
JIOTUYECKOT0 OJI0Ka yBeTMYMBAET €Tr0 Ha BEJIMUYMHY Ilara OTCTyIa, a KaX[bsli MapKep KOHIA
JIOTU4YecKoro OJ0Ka yMeHbIlaeT ero Ha Ty Ke BeluuuHy. T.e. myHKT 6.1. OTBETCTBEHEH 3a
3alUTy OT OIYCTOIIEHWS CTeKa: Heslb3sl OpaTh M3 CTeKa OoJbllle, 4yeM TaM uMeeTcs. B Toxe
BpeMsi, B CaMOM TporpaMMe TaKue OIIMOKW BIIOJTHE BO3MOXKHBI - K HTPUMEPY, MPOTPAMMUCT
npu Habope TporpaMMbI MOT 3a0BITH TOCTABUTH OOHY (MM HECKOJBKO) M3 OTKPBIBAIOIINX
OIlepaTOPHBIX CKOOOK...

3akJs4deHue

IaHHBEIM aJTOPUTM SBJISIETCSA TOJBKO IIPUMEPOM CII0CO00B 00pPabOTKH MCXOOHEIX TEKCTOB
nporpamMm. Kak mpaBmio, B HaACTOSIIMX cpefax pa3paboTKH IOmOOHLIE aJIrOPHUTMBI BXOOSAT B
coctaB 0ojiee CJIIOKHOI'O aJIrOpHUTMa BKIIOYAIIIEro B cebs Takke (QYHKIIWK II0 Pa3meleHHUo
CTPOKM Ha CHHTAKCHUYECKHE 3JIeMEHTHI, aBTO3aMeHBl, IIpUBEeeHHe K 3aJaHHOMY PeTrucTpy,
yIOaJIeHWIO0 JIUIMHUX NPOoOesioB M T.O. B ToXe BpeMs OH OaeT HadajibHOE IIpefCcTaBIeHHE O
paboTe MmMOmOOHBEIX CHCTEM B pPemakKTopax TeKcTa (He 0053aTejIbHO pefgaKTopax HMCXOIHOTO
TEeKCTa IIporpaMmM).

Peanusaius pacCMOTPEHHOT0 anropuTMa Ha [enbdu 7 npularaeTcs B pecypcax K CTaTbe Ha
http://www.programmersforum.ru B pasgesne «2KypHa KiTy0a IpOrpaMMHUCTOB. I1epBBIH BBIITYCK».
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anMeHEHMe M3OMEeTPpUnYeCKUuX KoOopaouHaTt B D,enbdm

B maHHOI cTaThe PacCMOTPEHBI METOOBI ITPUMEHEHUS U30MEeTPUM Ha KaHBe,
TIO3BOJISIOIINE TTOJIYYUTD ITceBO0-3¢ddekT 3D Ha ABYXMEPHOU MIIOCKOCTH.
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Puc. 1. I/IrpOBoe II0J1€ B IIPAMOYTOJIBHBIX 1 USOMETPHUYECKHUX KOOPOUHATaX

IIpu co3maHum OPOCTHIX 2D urp (apkKamgbl, «CTPEJISAJIKU» U T.I.) OOBIYHO [OJIST IIOCTPOEHUS
UTPOBOTO IIOJISI HCHOJNIb3yeTCs OBYXMEepHas MaTpulla C KoopauHaTaMu, IPUBS3aHHBIMU K
KoopauHaTtaM 3kpaHa (¢popmel). [Ipu oTOM, HampaBlIeHUsT KOOPOUHAT UTPOBOIO MOJIS ¥ 3KpaHa
COBIIQMIaIOT, W IIJIOCKOCTL IIOJISI pacIliojlaraeTcsl KakK Obl BEPTUKAIbHO Iepeqd II0Ib30BaTeJIEM.
HekoTopyio 06beMHOCTH n3o6paxeHus u 3¢pGeKT MepCHeKTUBEI, ITpaBaa, MOXKHO IIOJIYYUTH 3a
CYeT MaHUIIyIUpPOBaHUs MacmiTaboM rpaduyeckux 3jeMeHTOB. Ho Bce 3TO mocTuraercs
IyTeM 3HAYUTENbHOTO YCJIOXKHEHUS KOoOa IporpaMMbl U TPebyeT CIO0XKHBIX MaTeMaTUYeCKUX
BBIYHCJIEHUN.

MocTpoeHue nsoMeTpmyeCcKom MaTpuubl

3HAYUTENBHO JIYYIIWHA  BU3YyaJIbHBEIM 3(G(PEeKT MOXKHO TONy4YUTb TPU IPUMEHEHUU
M30MEeTPUYECKUX KOOPAUHAT IJIsT UTPOBOTO IOJsA. B 9TOM crydae mose [Jist IIOJIb30BaTeNsl Kak
Obl HAKJIOHEHO TIO[ OMNpPeAeleHHLIMHM YIJIaM{ II0 OTHOINEHWIO K TIJIOCKOCTH, a 3HA4YUT U
KOOpOWHATaM, 9KpaHa. IIpM TOpPUMEHEHWHW MaTPUIBEI B W30METPUYECKUX KOOPAWHATAX
TpebyeTCcss MPUBECTH KOOPAWHATH SAYEEK TOJIsT M MHAEKCH MAaCCHUBOB, OMMUCHIBAIOIINX TAKYIO
MaTpUIly K TPSIMOYTOJbHBIM KOOPAWHATAM 3KpaHa. g ciaydasi, KOTAa MaTpUIla UTPOBOTO
TIOJIS BHITIOJTHEHA B M30METPUYECKUX KOOPAMHATAX, MOXKHO IMPUMEHUTDH Clenyolre QyHKIuH
OJIsT OTIpeNeJIeHus MHOEKCOB MacCCHBa MO KOOPAWHATAaM (GOPMEBI MM K€ KOOPOUHATHL STYEEK
MaccuBa o uHgekcaMm. Heob6xogumble JaHHBIE TPUBENEHE HA PUCYHKE 2:

mass [i,]]

Puc. 2. Heo6xonouMble DaHHBIE
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HYMaIO IIOHATHO, YTO TaKasi MaTpPHUIlA OIIMCBIBAETCSA CIIEOAYIOIIUM MaCCHUBOM:

mas: array [ 0..m,0..n ] of < Tun paHHbBIX >,

roe 1 - B guana3oHe O .. m, j - B AmManasoHe 0..n;

Left, Top - cMeweHue OT Kpas QoOpMbI;

dxc, dyc - war KoopauHaT f4YeeK MaTpuLubl;

dxc := 2 * dyc;

wp, hp - wupuHa u BbiCOTa A4YENKM MaTpuuUbl B KoOpaMHATaxX (OpPMsl;
wp = 2 * dxc; hp := 2 * dyc;

x0 = Left; yo0 = Top;

71 onipeneneHnsa KOOPAMHAT SYENKU 110 UHAEeKCaM:

function Kord X(i , j : byte) : integer;
begin

Result:= ((m + ( j - 1)) * dxc ) + Left
end ;
x = Kord X(i , j);

function Kord Y(i , j : byte) : integer;
begin
Result := ((i + j) * dyc) + Top
end;
y = Kord Y(i , j);

s oIpenejieHnsa MHOEKCOB II10 KOOpAWHAaTaM:

function Ind I (x , y : integer) : integer;
begin
Result := ((m - ((x - Left) div dxc)) + ((y -Top) div dyc)) div 2
end;
i:=1Ind I (x, vy);

function Ind J (x , y : integer) : integer;
begin
Result := (((x -Left) div dxc) + (((y -Top) div dyc) — m)) div 2
end;
joi=1IndJ (x, vy);

Ilpu ompepmeneHMW KOOPAWHAT II0 KYpPCOPY MBI, HEOO0XOOuMO Ha3HA4YUTL 00J1acTh
«YYBCTBUTEIBHOCTH» Kypcopa B Iipegejiax 00acTH, IMMOKa3aHHOW Ha PUCYHKE OPAHXKEBBIM
nBeToM. Torga KOOPAMHATHL X, ¥ sS4YeUKH MaTpUIB IO KOOpOWHATaM Kypcopa Xm, ym
OIIPefesiIIoTCS CIeAyIuM 00pa3oMm:

procedure TForml.FormMouseUp (Sender : TObject ; Button : TMouseButton ;
Shift : TShiftState ; xm , ym : Integer) ;

begin
X = ((((xm — Left) + (dxc div 2)) div dxc) * dxc) + Left;
y := ((((ym = Top) + (dyc div 2)) div dyc) * dyc) + Top

end;

Ox11
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rpad)ld'-IECKMe 00beKkThbl B U3omMeTpmiyecCcKux KoopamnHatax

st ymo6cTBa paboThl ¢ rpaduKON B U30METPUYECKUX KOOPAUHATAX CJIEOYET TIATETbHO
MMOOXOOUTDh K COOTHOIIIEHUSM Pa3MepPOB 0OBEKTOB M pa3MepaMu sT4eeK MaTpHUIlkl. Tak, yriasl
pacIoioKeHUsT MaTPULEL - 272 u 632 ykKa3aHBI He ciy4anHo. [Ipu paboTe ¢ TUKCETbHBIMU
n3zobpaxenusasmu popmatoB BMP, JPG, PNG 1 aHamOruYHBIX 9TOT HAKJIOH Hauboee ynobeH
OJist OTOOPaXKeHUs PA3TUYHBIX 3JIEMEHTOB.

Ins gBuXKymmuxcsd OOBEKTOB, pPeann3yeMbIX B BHUAE OTHOEIbHBIX PUCYHKOB WJIA CIIPANUTOB
CJIeilyeT IPUMEHSTH CJIEAYIOIINE MPOMOPIIMY B pa3Mepax:

Sprite.Width:= 1 / 3 * wp; Sprite.Height:= 2 / 3 * hp;
nnu
Sprite.Width:= 2 / 3 * wp; Sprite.Height:= hp;

rae: Wp U hp - COOTBETCTBEHHO IIMPHHA U BBICOTA SYEMKU MaTPHIE! (CM. puc.3).

- wp - - wp .
L [ &
E & E
g HsoGpamescre ép Hsobpaswene \ ™
'E CTpaiira & ﬁ s / s
%“ &
¥ L ¥
 SpriteWidih  SpriteWidth
SpriteWidth = 1,."3 WP, SpriteWidth = 1/, wp ;
LK 2
SpriteHeight = =/3hp ; SpriteHeight = hp ;

Puc. 3. Opranuzanus OBUXKEHUS CIIpanTa

HpI/I OpraHu3alvy OBU2KEHUA cnpaﬁTa IIpupalieHud M0 KOOpOruHAaTaM dx u dy OOJIZKHBI UMETDb
COOTHoIIeHUeE 2:1 1 COOTBETCTBOBATH YCIIOBHIO:

N step = dxc / dx, wnm N step = dyc / dy;

roe: N_step - KOIM4eCTBO IpHpallleHUHM 3a OOWH TaKT (LIar) B LIUKJIe WX 10 TauMepy; dxc,
dyc - mar KoopAuHAT s4yeeK M30MeTpUUYeCKOU MaTpuubl. [IpuBegeM npuMep:

for i:= 1 to N step do begin

Sprite(x,y) ; // npouegnypa BbiBOga cnpanmta Ha QopMy B KOOpAgMHaTax X
X =X+dx ; y =y +dy ;
end;

v Y

HpI/I BEITIOJIHEHHMHK TaAKOI'O YCJIOBHSA KOOPOWHATHI cnpaﬁ’ra BCerga IIOCJI€ BEIIIOJIHEHHA IIIara
OBUKEHHsA IIOMMagal0T B KOOPOWHATHI Cne;[ylou.[eﬁ SAYEUKHU. HpI/I HUCIIOJIb30OBAHUU 06pa6OT‘-II/IKa

HaXXaTus KJIaBUII «CTPEJIKW» IIpUpalleHuss KOOpPAMHAT CHOpaWTa NPUHUMAKT CIeOylollue
3Ha4yeHud (CM. puc.4):
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VK_Left_: -dx:-d

Puc. 4. Ilpupaiesre KOOpauHAT cIpaiTa

MHoromepHasi MaTpMua UrpoBOro MNoJiA B U3OMEeTPUYEeCKUX KoopauHaTax

Ilo cux mop MBI pacCMaTpPHBaIXd ABYXMEPHYI0 M30METPUYECKYIO MAaTPHUILY, PACIOJIOKEHHYIO B
OOHOM IIJIOCKOCTHU. [nss Tony4YeHUS peaslbHOTO TPEXMEPHOTO H300pazKeHUsT MOXKHO
MIPUMEHSTh MHOTOMEPHYIO MaTPUIy B TPEX U30METPHUUYECKUX KOOPAUHAaTaxX (CM. pucC.5):

Puc. 5. OTo6pakeHre MHOTOMEPHOM MaTPHUIILI B U30METPUUECKUX KOOPAUHATaX

Takas MaTpHUIla OIIMCBEIBAETCS CIIEeOAYIOIINM MaCCHUBOM:

mas index : array [ 06 .. 1L, 0 .. m, 0 .. n ] of < Tun pgaHHbIX > WN..
mas index [ k , I , j 1 ; 30ecb MHOeKC k HaxomuTca B OMana3oHe 3HaveHun 0..1;
rge: i - 0.m; j - O.n. PabGora c Takoii MaTpullell B IIpefejlax OOHOI'O CJI0S aHaJOTHU4YHa

OIIMCAHUIO B Hayajie Halllell CTaTbd B COOTBETCTBUM C PUCYHKOM 1. OmHakKo Ipu Iepexome C
OOHOTO YPOBHS Ha APYTroM ClefyeT YYUTHIBaTh CIEeAYIOIIue OCOOEHHOCTH:

0x13
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. KaXIblil TTIOCITIeAYIONINH CII0M B 9KPaHHBIX IPSIMOYTOJIBHEIX KOOPAUHATaX CABUTraeTCs Ha
BenuuuHy dyc

. IpY OpTraHU3alluy ABUKEHUS rpaduiecKux 00beKTOB IPUpPAIeHNsT KOOPOUHAT 06 beKTa
B 9KPaHHBIX KOOPAWHATAX 3afal0TCs ONMHAKOBHIME dX := dy ¥ BBIIIOIHSETCS YCIOBUE

dx * N_step = dxc

B aToMm cnyuae, mpu mepexomax MeXAy YPOBHSIMH (IIPU MCIOIb30BaHUK 00paboTYMKa KJTaBUII
«CTPEJIKU») NU3MEHEeHHUS NHIEKCOB siueeK MaTPHUIIH ciaenyromiue (CM. TabGIuIly U PUCYHOK 6):

Tabnuia. U3MeHeHNe HHOEKCOB SYeeK MaTPHUIIbI

HavanbHble 3HaYeHWs NHOEKCOB Cnepyowume 3HavyeHna nHaekcos | lMpupalleHns koopavHat
VK_ Left mas_ index [k, i, j] mas_index[k+1,i,j-2] -dx; -dy;
VK_ Right mas_ index [k, i, j] mas_index [k-1,i,j+2] + dx; +dy;
VK_Up mas_ index [k, i, j] mas_index[k+1,i-2,j] + dx; -dy;
VK_ Down mas_ index [k, i, j] mas_index [k-1,i+2,j] -dx; +dy;

mas_index [3,6,2]

mas_Index[2,8,2]

Puc. 6. Busyanuzamnus nepexonoB

Ilamee, mocme Iepexofa Ha CIEOVIOIINNA YpOoBeHb 00pabOoTKa KOma MNPOMCXOOUT KakK C
OBYXMEPHOM MaTPHUIel C YYeTOM HOBBIX HHOEKCOB B MaCCHBE MHIEKCOB.

3aknoyeHue

[IpuMmep npuMeHEHUS MHOTOMEDPHON M30METPUYECKONW MATPUIH (IOJHBIM HTPOEKT HeOOJIBIION
«OpoOouKM») IPUBEOEH B pecypcax K cTaThe Ha http://www.programmersforum.ru B pa3szesne
«XKypHan kmyb6a IporpaMMHUCTOB. [IepBEIH BBIIYCK». B ClEOyOMMX ypoKaxX MBI HAy4YUMCS
paboTtath ¢ rpadukoil Ha KaHBe B cpene Henbohu.
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Kak paboTtaTtb c rpachukou Ha KaHBe B cpeae fenbdu. Ypok 1-2

[MorsiTUS M MeTonmbl PAbOTHE ¢ rpadukou B cpene [lenbdu OIsi HaUMHAIOIINUX
(mome3HO [y CO3MAIOIIMX IEpPBBIe UTPHI). Bce compoBoxkpaeTcss MOOPOOHBIMU
MpuMepaMu «KOCMUYECKOU CTPETISIIIKU...

Brnapumup [ertsapb
by DeKot degvv@mail.ru

OmnepamnuonHas cpema WINDOWS sgaBnsieTrcs rpaduyeckol cCcpemoud u OIS BHIBOZA
rpajpuyueckor wuHOpMaAIUKU Ha 9KpaH unm OpuHTep ucnonblyeTr ¢yHKIuu GDI (Graphics
Devices Interface - HWuTepdeiic rpadudeckux ycTpoucTtB). GDI - (QyHKOUM SBISAIOTCA
anrnapaTHO-HEe3aBUCUMBIMY, II09TOMY B3auUMOJENUCTBUE IMPUJIOKEHUU (B TOM dYHCJIe U
co3maHHBEIX B cpeme Delphi) ¢ anmapaTHEIMH yCTpOMCTBaMM KOMIIBIOTEPA OCYIIECTBIISIOTCSH
4yepe3 [OpalBepa YCTPOUCTB U Uepe3 CHeUuaJbHYyI0 CTPYKTYPY MHAHHBIX - Ha3blBaeMOU
KOHTEKCTOM OToOpaxkeHus (mucrinedHbisi KoHTeKCT - DC (Display Context)). Koutekct
OoTOOpaXkeHUsI COMAEPIKUT OCHOBHBIE XapPaKTEPUCTUKU YCTPOMCTB BHIBOJA TI'pPadUyuecKou
uHdoOpMaIuy, a TakKe UHCTPYMEHTHI [JI11 PUCOBaHUSA (IPUPT, I€PO U KUCTD).

Mpacdmka B Delphi (HeMHOro teopum). Ypok 1

Cuctema Delphi npennaraeT CIelHaJbHBIE KJIaCCH, YIIPOLIAIOIUe UCIIOJIb30BaHUue
rpauyUecKux CpeacTB:

. TCanvas - aj1s1 KOHTEKCTa OTOOpaxKeHus

. TFont - gnsa mpudra

. TPen - gmnga niepa

. TBrush - gnsa xuctu

CBs3aHHEIE C 3TUMU KjaccaMy OOBEKTHI I10JIy4dal0T COOTBETCTBYIOIINE CBOMCTBa - canvas, font,
pen, brush, koTopkie y:Ke Kak 00BEKTHI, B CBOI0 OUYepenb, UMEIOT PSI[i CBOUX CBOUCTB.

Ins pabGoThl ¢ pucyHKamu wunu wuslobpaxkenusmu Delphi mnpepmaraer knaccel: TGraphic,
TPicture, TImage, TBitMap, T]Jpeglmage, TShape, TIcon, TMetaFile u gp. OcHOBHOU Kiacc
OIS CBSI3aHHBIX C pHCOBaHUMEeM rpaduyeckmx omnepanmii - 3170 TCanvas. C momomipio e€ro
CBOUCTB K METONOB MOXKHO pPHCOBaATh Ha IIOBEPXHOCTH BHU3YyaJIbHEIX OOBLEKTOB, KOTODLIE
BKJIIOYAIOT B cebs 9TOT KJjacC U MMeEIOT CBOMCTBO canvas. [I1s BBIIOJIHEHUS Pa3TIUYHBIX
rpaduyueckux olepanuil HCHonb3yloTcsa Tunbl TPoint u TRect, omuckiBaeMble CJeOyOIIUM
o6pa3oM (CM. TUCTHUHT):

TPoint = record // 3ajaHue KOOPAWHAT TOYKMU
X : LongInt;
Y : LongInt;
TRect = record // onpepeneHue npaMmoyrofibHouW obnactu

Left : Integer;
Top : Integer;
Right : Integer;
Bottom : Integer;
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nnu
TRect = record // onpepeneHve MpaMOyronbHoOW obnactu
TopLeft : TPoint;
BottomRight : TPoint;

TRect := Bounds ( X,Y, Width, Height : Integer );

roe: X, Y - KOOpOMHATH JIEBOTO BepxHero yria obimactu; Width, Height - mmpuHa u BeICOTa
MIPSIMOYTOJILHOM 00JIaCTH.

OOHMM U3 OCHOBHBIX OOBEKTOB HJISI PUCOBAHUS SBJISIETCS - IOBEPXHOCTH PHUCOBaHUS (OHa XKe
XOJICT WJIM KaHBa) - 00BeKT Kjacca TCanvas. YV Xo0JjicTa eCTh Psjf CBOMCTB M METOMOB MIJIS
oToOpaxkeHuss rpaduUyecKor HHOPMAIUK, IepeMelleHnss TrpadudecKuXx OOBLEeKTOB IIO
IIOBEPXHOCTH PHCOBAHUS, KOIUPOBAaHUS M300pakKeHUM U/UINU UX OTOENbHBIX 001acTel, BEIBOOA
TEKCTOBOI MH(OPMaITUH.

Hamnbosee yacTEIMU MPUMEHsSIEMBIMH MeTOIaMHi 0ToOpaxKeHusa (BrIBoga) rpaduKHU SIBISIOTCS:

. Canvas < pucoBaHHe reoMeTpudeckux Guryp (IpuMuTuBkl) > Arc (gyra), Pie (cexTop),
Ellipse ( annurnc, kpyr), Rectangle (mpssMOyronbHUK) 1 OpyTHE

. Canvas.Draw - BeIBOJ rpadudecKkoi nHpopMaluu

. Canvas.StretchDraw - BeIBO rpadruueckoii nHGOPMaIlliU C H3MeHeHneM MacirTaba

. Canvas.CopyRect - konmupoBanue rpadpudeckou o6r1acTu

. Canvas. TextOut - BBIBOJ TeKCTOBOU MHOOPMAIUHU

KpomMme aToro eie MCHOJIB3YIOTCSI METOOHI 3arpy3KH rpadudyeckux oO0BEeKTOB M3 (aMiioB, U3
OPYTHUX KOMIIOHEHTOB UJIH 00BEKTOB.

CamMoe npocToe npusioxxeHume Cc BbiIBOAOM rpacduku. Ypok 2

Co3pmaguM HOBEIM npoeKT B cpene Delphi «File => New => Application» (npu 3amycke Delphi
HOBBIM IIPOEKT CO3HaeTcs aBToMaTwuecKu). Cpaldy XkKe coxpaHuUM mpoekT - File => SaveAll.
Ha mepBrIfi 3ampoc - coxXpaHseM MOAOYJb IIof MMeHeM IpemoxkeHHBIM Delphi - Unit 1. Ilo
BTOPOMY 3aIpocy U3MeHHM uMs npoekTa ¢ Projectl ma Lesson 1. Delphi B HOBOM ImpoeKkTe
co3maeT 00beKT Forml u B pemakTope Koma momyis Unitl mosBisieTcss 3aroToBka Kopa (CM.
puc.1):

& Unit1. pas

— A i
w3 TFoml

) [ Yariables/Corstants unit Unitl; .

#[C] Uses

interface

uses
Vindows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Form
Dialogs:

type
TForml = class([TForm)
private
{ Private declarations )
public
{ FPublic decdarations )
end;

var
Forml: TForml;

implementation

fER T.odEm)

end.

< | b3

T Madifisd Insert \ Code ADiagram
Puc. 1. Co3gaeM HOBBIM IPOEKT 0x16

CAHFOPI/ITMI)I. I'PAOUKA B DELPHI)




B Object Inspector B cBoiicTBax ¢opmbl Forml mamenum 3aronoBok Caption Ha «Ypok 1o
rpaduke Nel» u BhICTaBUM pa3Mephsl oKHa ¢opmul: Top (100%*), Left (230), Width (700), Height
(575), ClientWidth (700), ClientHeight (540).

* moueMy MMEHHO 3TH ITU(PHI pa3bepeM I1o3xKe

Temepb C TOMOIIBI0O METONOB IpadUUecKUx IMPUMUTUBOB HapuUcyeM, 4To-u00 Ha ¢opme. B
Object Inspector mepeiimeM Ha BKiIaagky Events (CoOBITHS) U «KIHUKHEM» OBAXKOHLI ITI0 COOBITHUIO
OnPaint(). B pegakTope kKoma MmosABUTCA 11a6I0H Ipolenyphkl obpaboTyrka cobeiTuss On Paint
(cM. puc.2):

& Unit1.pas
T

+-pg TFom1

+- [ Procedures ~
+-[_] Wariables/Constants type
+-[0 Uses TForml = class|(TForm)

procedure FormCreate|(3ender: TObject):
procedure FormPaint (Sender: TObhject):;
private
{ Frivate declarations !
public
{ Fublic declfarations |}
end;

var
Forml: TForml:

implementation
JER *.dfm)

procedure TForml.FormPaint (Sender: TOhject):
begin

end;
< | >

31 Modified Inzert \,Code,n{Diagram.'
Puc. 2. Co3manue o6paboTunka OnPaint()

|«

Temeps 3anulilleM B 3TOM IIPOIEAype CIeAyIouui Ko (CM. JTUCTHHT):

with forml.canvas do begin
pen.color:= clred; // uBeT nepa
rectangle(350, 50, 550, 100); // PUCYEM NpSAMOYroOJfIbHUK C KOOpPAMHaTaMu
// BepxHero nesoro yrna x1=350, yl=50 u
// NpaBoOro HuWxHero x2=550, y2=100

pen.color:= clgreen;

pen.width:= 4; // wupuHa nepa

brush.color:= clskyblue; // UBET 3amnosiHeHUs QUrypsl
ellipse(60, 100, 250, 400) // SNAMNC, BMWCaHHLIA B MPSMOYTOJIbHUK
end;

3anyctute npoekT (Run mmu F9 umu @ P ) u mocMmoTpure pesynbraT. KOHEYHO, 3TO CIHIIKOM
IIPOCTOM TPOEKT, IO3TOMY VCJIOKHHMM HAIly 3afa4dy C HWCIIOJIb30BaHUEM PUCYHKOB
HaxomsAmwmuxcss B ¢ainax (popmartr dainor .bmp). I'padudeckue ¢annabl, KOTOPhlE HaM
TMOHANOOSATCS [/ TOCIeAyIoINIuX ITPOEKTOB, HAaXOOATCSA B manke <data> B COOTBETCTBYIOUIUX
IankKax IPOeKTOB (CM. PECYPCHL K CTaThe).

Ilanee, BriBemeM Ha ¢opMy u3lobpaxkenue 3Be3gosneTa (¢aiin «shipl.bmp») Ha ¢hoHe 3BE3THOTO
Heba (daiin «starl.bmp»). B ¢datine «shipl.bmp» pBa m3obpaxkeHus 3Be3gosieTa (CIIPaNTHI —
OHM HaM IOHaHOoOSATCS /IS OpraHu3alluy OBUXKEHUS 3Be3pnoeTa), pain «starl.bmp»
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UCIIONb3yeTCcsd MOJigd co3maHusa ¢GoHa u uMeer pasMep 700x540 (mom oTu pa3Mepsl H
YCTaHOBIIEHBI pa3Mephl OKHa ¢opmel depe3 Object Inspector). Ham Takxke mOHamoOSTCS
o0bekTH THa TBitMap: BufFon (6ydep mns 3arpy3kum dona u3 daiina «starl.bmp»), BufSpr
(bydep mmst 3arpy3Kum CcIpaWToB u3 ¢aina «shipl.bmp»), BufPic (6ydep mns 3arpy3ku
pucyHKa omHOro m3 cmpaitoB u3 BufSpr), Buffer (ob6mmuii O6ydep mns oObemgmHEHHS BCEX
PHCYHKOB C IIOCJIEAYIOIIUM BEIBOOOM Ha GoOpMYy).

Pazmepsr BufFon u BufSpr ycTaHaBmmBaiTCS B COOTBETCTBHH C pa3MepaMu H300paxKeHuu
mpu 3arpy3ke. Pasmep obmiero Oydepa Buffer ycramaBmuBaem paBHbBIM BufFon, a pa3mep
BufPic - paBeH pa3Mepy OOHOTO CHOpaiTa, 4TO B OOIEM CiIydae OMpPenessieTCs CJIeOyIOIIuM
o6Gpa3oM:

BufPic.Width
BufPic.Height:

round ( BufSpr.Width / n );
round ( BufSpr.Height / m );

rme: N - KOJ-BO CIIPaAdTOB B TOPHU30HTAJIBHOM pPsimy u300paxeHuid B (daiine «sprite», m -
KOJI-BO PSIIOB C n300pazkeHnueM CIIPauToB B (daiine.

Nuannmanusarmuio 6ydepoB npoBegeM B mporenype OnCreate() popmer (cMm. puc.3):

Forml: TForml:
EufFon, BufSpr,BufPic,Buffer: TBitMap:

implementation
fFR Todfm)

procedure TForml.FormCreate (Sender: TObject):

begin
EufFon:
Eufipr:

TEitHMap.Create;

TEitHMap.Create;

BufPiec: TBitMap.Create;

Euffer: TEitHMap.Create;

SS Farpysra pHCVERS 5 padaa
BufFon.LoadFrowFile|{'data/starl.bmp');
Buflpr.LoadFrowFile{'data/shipl.bmp'):;
S pasmeps obmero Syfepa = pasweparm Sydepa goma
Euffer.Width := BufFon.Width:
Buffer.Height:= BufFon.Height:

LS pasmeps Bygepa pHCVHES OSHOMO cOparTa

BufPic.Width := round{ (BufSpr.Width) / 2):
EufPic.Height:= Buf3pr.Height:
end; v

< |
ﬂﬂ 39 18 Modified Inzert \Code/{Diagram.'
Puc. 3. Ununmanusaius 6ydepoB

[ BBEIBOZA omHOTrO crpairta depe3 BufPic** co3spmaem mpolienypy KONMHMPOBaHUSA CHpaiiTa U3
BufSpr B BufPic metomom CopyRect (cM. muCTHHT):

procedure DrawShipl ( i: byte); // 3arpy3ka omHoro cnpanta B Oydep pucyHka
begin
BufPic.Canvas.CopyRect(bounds(0, 0, BufPic.Width, BufPic.Height),
BufSpr.Canvas,bounds( i * 66, 0, BufPic.Width,
BufPic.Height));
end;

BriBog wm300pazkeHWM IIPOM3BOAMM aHAJIOTUYHO MIPEOBIAyIIeMy IpuMepy (pucoBaHUE
MIPSIMOYTOJILHUKA U 3JIIKUIICA) B ITpouenype OnPaint(). Heo6xoguMo BBeCcTH repeMeHHbIe XS1 1
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ysl (koopmuHaTH BhIBOOA 3Be3mosieTa). IIpomemypa DrawShipl(0) ¢ mapameTpoM O BBIBOOUT
mepBeM copadt B Oydep pucyHka BufPic. [lanee BhBoguM GOH U CIpPadT Ha KaHBY
mononHUTeNbHOTO Oydepa Buffer u 3ateM u3 Hero BHIBOOMM Bce Ha ¢dopMy. Yoanute u3s
OpoleoypH Ko NpeObpayllero npuMepa U BCTaBbTE CIEAYIOIIUN (CM. TUCTHUHT):

// 3arpy3ka opgHOro cnpavWta B 6ydep puCyHKa

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));
end;

procedure Tforml.FormPaint(sender: tobject);

var xsl, ysl: integer; // KoopguHaTbl 3Be3pofsieTa SHIP1
begin

xsl:= 250; ysl:= 466;

DrawShipl(0);

Buffer.canvas.draw(0, 0, BufFon); // BbiBOOMM ¢OH B obwmm Bydep

Buffer.canvas.draw(xsl, ysl, BufPic); // BbIBOOMM PUCYHOK cnpanTta noBepx
// ®oHa B 0bwmun
Buffer.canvas.draw(0, 0, Buffer); // BbiBOO 0b6eux pucyHkoB (obwero 6ydepa)

// Ha dopMy
end;

ITocrne 3anycka MpoeKTa U KOMOUJISIIUU IOIy4YaeM CIIedyollyl0 KapTUHKY (cM. puc.4):

¥pox no rpacuie Ne=1

Puc. 4. TecToBBIY TPOEKT 3BE3TOJIETA
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3aknoyeHue

MBI TOMy4YMIIM CTaTU4YEeCKOoe H300pazkeHWe U Telepb B IIOCIEAYIOIINX YypPOKaxX CO3mamuM
oBUXKyIuecss rpadpuueckne o6BeKThl. Ho m[nms Hadama MTO3HAKOMUMCS C OCHOBHBIMH
MIPUHITAIIaMHU ITONy4YeHus «3dderTa» OBUKEHUS 00beKTOB (rmanka Lessonl**¥),

PaccMmaTpuBaeMble B aHHOU CTaThe IIPOEKTHI IIOJTHOCTHLIO ITPUBEIEHH B pecypcax K CTaThbe Ha
http://www.programmersforum.ru B pa3gene «XKypHan Kiay6a TpoOorpaMMHCTOB. IlepBeI#
BBIITYCK».

** ga Canvas BufPic B o6iacTs C KoopamHaTaMu JIeBOTO BepxHero yrima X= 0 u Y = 0,
IIMPUHON M BBICOTOM COOTBETCTBYyIOIIHe pa3MepaM Oydepa BufPic kommpyem usobpazkeHue
cupanTa u3 obnacTu ¢ 00671acTh C KOOpPAMHATAMM JIeBOTO BepxHero yria X=1* 66 u Y = 0,
IIMPUHON M BHICOTOM COOTBETCTBYyIOIIME pa3dMmepam Oydepa BufPic. B koopaunate X nudpa 66
COOTBETCTBYET LIMPHUHE OOHOTO CIIpaiiTa. B mepeMeHHOU i mepemaeTcss HoMep coparita (0 - 1-
u, 1 - 2-1).

¥ mepen 3amyckoM B cpepe Henbdy CKONUPYHTE B IIalKy C NPOEeKTOM mnanky <data> c
rpaduyeckuMu harimaMu.
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MpocTtenwas nporpamma WinAPIl Ha C++

~
MHorue, KTO IiepexoguT C «y4debHoro» [1OCOBCKOro KOMIIUJISAITOPA, BPOE
Borland C++, Ha Bu3yaJlbHOE NpPOrpaMMHPOBaHHE OBICTPO 3aIlyThIBAIOTCSA B
CJIOXKHBIX O0ubnuorekax tuna MFC unu VCL, ocoOeHHO u3-3a TOT0, YTO HOBEIE
co3laBaeMble TIPOEKTH YK€ comepxkKaT C HOecsATOK (alioB U CIO0XKHYIO
CTPYKTYpPYy KjaccoB. PaHO MM NO3OHO BCTAET BOIPOC: «...a MOYEMYy HeJIb34
HanucaTh OKOHHYIO IIpOrpaMMy C IIPOCTOU JIMHEUHOU CTPYKTYPOHU, COCTOSIILIYIO
U3 ogHOTOo (panina .cpp?» Ha camom gene MoxKHO. [I719 9TOTO HY2KHO paboTaTh
C HU3KOYPOBHEBLIMHU (PYHKIIMSIMHU ONEPallMOHHON CUCTEMEI - API. )

IMutpuit ®eqopKoB B WinMain sample
by ds.Dante www.programmersforum.ru

Windows API (application programming
interfaces) - o0ilee HauMeHOBaHHE II€JIOTO
Habopa 0a30BEIX (QYHKIUN HHTEPGENCOB,
OIPOTrPaMMHUPOBAHUS IIPUIOKEHUMN oOIlepa-
IIMOHHBIX cucTeM cemencTtB Windows wu
Windows NT kopnopauum «Mauikpocodr».
fBnsIeTcsa caMbIM IIPSIMBIM CIIOCOOOM B3a-
MUMOEeNCTBUS Npuioxkenuu ¢ Windows...

Bukunenus

Bce uTo memaeTt miobasi mporpaMMa - AejaeT Tub0 HEOCPENCTBEHHO C ITOMOIIbI0 MHCTPYKIIMH
mporeccopa, obpalmasick K GYHKIUSIM Ouoca (XOTs UX MOPSIMbIE BBHI3OBHI MCIIOJIB3YIOTCS BCE
pexe), nubo yepe3 cuctemubie ¢pyHkuuu (API). K mocieqHUM OTHOCUTCS: IPOPHUCOBKA OKOH,
IoJIy4yeHUe KOOPOWHAT MBIIIH, YTeHue (HaiioB U T. 1.

3ayeMm HaMm BooOLue API

WinAPI - 3T0 oCHOBa, B KOTOPHIY MOIXKEH pa3bupaTbcs 000N TPOTPaMMUCT, MUIMYIIUN IO
Windows, He3aBUCUMO OT TOT'0, UCIOJb3yeT-mu oH Oubnuoreku Bpome MFC (Microsoft Visual
C++) unu VCL (Borland Delphi / C++ Builder). HacTo 6rIBaeT mpollle HalucaTh IPOCTEHBKYIO
IporpaMMy, COCTOSNIYI0 M3 OOHOTO (alijia, YeM HacTpauBaTh OTHOCUTEJILHO CJIIOXKHEBIN IIPOEKT,
CO3JaHHBIM BU3apmaMu. f He TOBOpPIO YyXKe, UYTO IporpaMMma IIOjydaeTcs TIopasfo
ONITUMU3VPOBaHHEE (BCE-TaKU HU3KOYPOBHEBOE IIPOrpaMMUPOBaAHME) M B HECKOJIBKO pa3
MeHbIlle. K TOMy ke y HUX He BO3HUKAeT IIPO0JIeM COBMECTUMOCTH, €CJIM Y KOHEYHOTO
II0Ib30BaTEJIsA HE XBaTaeT KaKux-To OubnuoTek, yeMm uHorga rpemut MFC.

Hawa nporpamMmma

HanwuiieM mpocTyio IporpaMMy: OKHO, B HEM - CHUHYCOHMIa, KOTOpas ABUXKETCS BJIEBO, KakK
rpapuk o¢yHKIIMU y = sin (x + t). Eciu KIUKHYTHL MEBIIIKOM II0 OKHY, aHUMaIus
ITPUOCTAHOBUTCS, UM HAOOOPOT IPOAONKUTCSA. UYTOOHBI-OBIJIO IIPOIle pa3obpaThcs, g cpasy
IIPUBENY BECh MCXOOHBIM KO, a IIOTOM IIPOKOMMEHTHUPYIO KJII0UueBble MecTa. llompolyiiTe
CaMOCTOSITEJILHO MOAUGUIMPOBATh pa3Hble YacTU NIPOTPaMMbI, MPOOYHUTE ONTUMUIUPOBATH
MOIO IIPOTPaMMy, MOXKET BaM [iake yAacTCs HauTH OIIUOKY B KOOE (CM. JIMCTUHT):
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#define WIN32 LEAN AND MEAN
#include <windows.h>
#include <cmath>

LRESULT CALLBACK WindowProc (HWND, UINT, WPARAM, LPARAM);
HDC dc;

int WINAPI WinMain (HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR
1lpCmdLine, int nCmdShow)
{
// Create window
WNDCLASS wc
wc.style
wc. lpfnWndProc
wc.hInstance hInstance;
wc.hCursor LoadCursor (NULL, IDC ARROW);
wcC.lpszClassName= L"CMyWnd";
RegisterClass (&wc);
HWND hWnd = CreateWindow (L"CMyWnd", L"WinMain sample",

{0};
CS_OWNDC | CS HREDRAW | CS_VREDRAW;
WindowProc;

WS OVERLAPPEDWINDOW, CwW USEDEFAULT, 0, 320, 240,

NULL, NULL, hInstance, NULL);
dc = GetDC (hWnd);
ShowWindow (hWnd, nCmdShow) ;

// Message loop (timer, etc)
SetTimer (hWnd, 1, USER TIMER MINIMUM, NULL);
MSG msg;
while (GetMessage(&msg,NULL,0,0) > 0) // while not WM QUIT (0)
// nor some error (-1)
{
TranslateMessage (&msg);
DispatchMessage (&msg);

return msg.wParam;

// Message processing function
LRESULT CALLBACK WindowProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM
1Param)
{
static bool Move = true;
static int Phase=0, Width, Height;

switch (message)

{

case WM LBUTTONDOWN:
case WM RBUTTONDOWN:
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Move = !'Move;
// no break

case WM TIMER:
if (Move)
Phase++;
// no break
else
break;

case WM PAINT:
Rectangle (dc, -1, -1, Width+1l, Height+l);
MoveToEx (dc, 0, Height * (0.5 + 0.3*sin(0.1*Phase)), NULL);
for (int i=0; i<Width; i++)
LineTo (dc, i, Height * (0.5 + 0.3*sin(0.1*(i+Phase))) );
break;

case WM SIZE:

Width = LOWORD(1Param),
Height = HIWORD(lParam);
break;

case WM _KEYDOWN:
if (wParam !'= VK ESCAPE)
break;
// else no break

case WM DESTROY:
PostQuitMessage (0);

return DefWindowProc (hWnd, message, wParam, lParam);

OfpaIlaio Ballle BHEMaHKHEe Ha TO, YTO 3Ta HporpaMma mucanack mop Visual C++. YV Bungepa
MOKeT OBITh mpobyieMa M3-3a 3arojioBka <cmath>, BMecTo Hero Hy:kKeH <math.h>. [Insa sTo#
IIporpaMMbl TTIOHALOOUTCS IIYCTOM NPOEKT C eNMHCTBEeHHBIM (atinioMm .cpp. B Visual Studio B
CBOMCTBAxX CO3aBaeMOr0 IIpOeKTa HYXKHO OTMeTHTh ranodky «Empty project». Hrax,
OPUCTYIIUM...

MponpemMmcsa no Koay

B mporpamme MBI moGaBiigeM 3arojiOBOYHHIM (aiin <cmath>, KOoTOpuiMi HyXKeH OIS pacdyeTa
cunycounbl, © <windows.h>, koToprii comepxkuT Bce ¢GyHKUMU WIinAPI. Ctpouka #define
WIN32 LEAN AND MEAN oOTkIl0OYaeT HEKOTOpPhle PeaKOo WCHOoJIb3yeMble (QYHKIMU U
YCKOPSIET KOMIIUISIIHIO.

dyukunio WindowProc() moka nmpomnycTuM, OCTaBUB Ha CJIafKoe.

HDC - KOHTeKCT ycTpoicTBa prucoBanus. He 6ymem moapo6HO ocTaHaBIMBaThHCS Ha rpaduke -
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9TO HEe OCHOBHAsI TeMa CTaTbH, Ja U MCIOJIL3YeTCs He O4dYeHb 4acTo. CKaxXy JIHIINb, YTO 3Ta
nmepeMeHHas riobOanbHasi, IIOTOMY-UYTO HCIIONb3yeTcsa B obeux ¢GyHKIHsIX. Hamo moGaBUThH, 4TO
6ykBa «H» B Tmme manHbix WIinAPI (B8 «HDC») o6eiuHO o3HauaeT «Handle» (x3Hmm), T.e.
IIepeMeHHYyI0, [Oalomyl0 MOOCTYII K CaMBIM pPa3HBIM YCTPOMCTBaM, OOBEKTaM U IIPOYUM
cymuocTsiM WinAPI. XaHanm - mpencraBisieT coO0¥M OOBIYHBINM yKasaTeslb, paboTa C KOTOPHIM
3aBHCHUT OT KOHTEKCTa (0T THIIa IIepeMeHHO). BoobIe, XoHIIb - CJI0XKHAsA TeMa, 6e3 KOTOPOM
TOKe ITOHaYay BIIOJTHE MOXKHO 0OOUTHUCH.

Teneps rmaBHOe (main) - Todka BXoda. B KOHCOJNBLHBIX IporpamMmax GYHKIIMS main MoXKeT
Bo3BpamaTh n1ub0 void, nmubo int, a TakKe MOXKET MMeTh WM He MMEeTh apryMeHTH (int argc,
char **argv). Urtoro 4 BapuaHTa. B HameMm ciydae ucnonbdyercad ¢yHknuga WinMain(),
KOTOopasi MOXKeT HMeTh TOJBKO TaKol Bupa, Kak B mnpumMmepe. CmnoBo WINAPI (koTopoe
mogMeHseTcs IpenpoueccopoM Ha _ stdcall) o3HadaeT, 4TO apryMeHTH GYHKINU ITIepefaloTCsa
yepes cTek (mompobHee - B yueOHUKax 1mo accembnepy). AprymeHT HINSTANCE hinstance —
X9H[JI TEeKYIIero mpoilecca, KOTOPHIM ObIBaeT HY2KEH B HEKOTOPHIX cUTyalusx. Ha3HaueHue
cnepyomero aprymeHTa HINSTANCE hPrevinstance BeceMa CMyTHOE, U3BECTHO TOJIBKO, YTO
9Ta mepeMeHHas Bcerga paBHa NULL. B mcxogHMKax KBeWKa MOXKHO [OaXe HaAWTU TakKylo
ctpouky: if (hPrevinstance != NULL) return O.

AprymeHT LPSTR IpCmdLine - KomaHOHas cTpoka. B oTnuyme oT KOHCOIBHOTO main (int argc,
char **argv), aTa cTpokKa He pa3pgejieHa Ha OTHeIbHBIe apryMeEHTHI M BKJIIOYAe€T MUMS CaMOU
mporpaMMbl  (uTo-HHOymb Tuma “C:\WINDOWS\system32\format.com C: \u”). [lamee int
nCmdShow omnpegensieT mapaMeTpbl OKHa, YKa3aHHBIE HaAIpUMeP, B CBOMCTBax spjikiKa (3TO
OymeT HyKHO IPU CO3TaHUU OKHA).

IleperimeM, HakOHeI, K BEIIIOJIHAEMOMY KoAy. B mepByr odyepens HaM HYXKHO CO37aTh OKHO.
Crpykrypa WNDCLASS xpaHUT CBOMCTBa OKHa, HAIpUMeEP TEKCT 3arojioBKa W 3HA4OK. 4-pe u3
9-TH TIOJIeH CTPYKTYPHI OOJIZKHBI OBITh HYJIEBBIE, II0O3TOMY CpPaly HWHUIIMAIU3UPYEM ee HYJISIMU.
Hanee CS_HREDRAW | CS_VREDRAW o3Ha4aeT, 4TO OKHO OyfeT IepepHuCOBHIBATHCS IIPH
U3MEeHEeHWN pa3Mepa OKHa. wc.hlnstance 3amaéT Tekymmil mporecc (TyT-TO M ITOHAZOOUIICS
9TOT apryMeHT u3 WinMain). Emle TakkKe HYKHO SBHO yKa3aThb MEBIIIMHBINA KypcOp, MHaUe,
€CJIM 3TO IIOJIe OCTABUTL HYJIEBHIM, KypCOp He OymeT MEeHSITbCs, CKaxeM, IIPU IIepexome C
TpaHUILl OKHA Ha caMo OKHO (mompoOyite camm). wce.lpfnWndProc - sto apmpec dyrkumu,
KoTopasi OymeT oO6pabaTeiBaTh BCe COOBITHSA. TaKWe KaK HaxKaTWe KIIaBUINY, OBUIKEHHE MHEIIIH,
IepeTacKuBaHNWe OKHa M T. O. [locjie 3HaKa «=» IIPOCTO yKa3blBaeM MMS Hallel (QYyHKIIUU.
ITo3:ke MBI HamHUIIEM 3Ty (QYHKIIMIO, KOTOpas u OydeT ONpemessaTh PeakIWio IIPOrpaMMbI Ha
WHTEPEeCYIOIIue HaC COOBITHS.

WNDCLASS - 3TOo He camM0 OKHO, a Kiacc (dhopma), 3K3eMIJIIP KOTOPOTo ¥ OymeT HalluM
okHOM. Ho mepeq co3maHneM OKHa HYXKHO 3aperucTpUpoBaTh B CHUCTEME 3TOT Kjacc. 3amaeM
ero uMs B cucteMe CMyWnd 1 peructpupyeM Kiacc.

dyukumss co3maHuss okHa CreateWindow() mocTaToOYHO mpocTasi M BMECTO TOTO, YTOOBI
IIEePeYnuciIsiTh BCE €e apTyMEeHTHl, ONSTh COLUIIOCh Ha MHTEepHeT. KoMy Majo omuHHaAlaTH
apryMeHTOB, MOTYT Iompo6oBaTth ¢yHkimioo CreateWindowEx(). OOGpaTuTe BHMMAaHHE, BCe
CTPOKOBBIE apryMeHTHI IPEeaBapsA0TCsS OYKBOM L, UYTO O3HaAYaeT, YTO OHU - IOHUKOOOBEIE. [IJIs
MHOTUX (yHKIME WinAPI cymecTByeT mo ABa BapuaHTa: OOBYHBIM ANSI M IOHHUKOIOBHIH.
CooTBeTCTBEHHO OHM uMelT cypdukc A wunu W, Hampumep CreateWindowA wu
CreateWindowW. Ecnu BB TOCMOTPHUTE olpeneneHue GyHKIUU B <windows.h>, To yBumure
yTo-TO0 THIAa #define CreateWindow CreateWindowW. Bmecto CreateWindow() MBI MoOXKeM
sIBHO BBI3EIBATh CreateWindowA() ¢ oOLIYHEIMH CTpOKaMu (6e3 IpucTaBKu L).
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Onucanue GetDC() 1 ShowWindow() cHoBa mpomylily (KOMy HMHTEPECHO - TOT JIeTKO HaHmerT).
[arnpile HauyMHAETCS caMoe WHTepecHoe - paboTa c cobwiTusamu. [[yig Hadaaa CO3TamuM
TaiMep, KOTOpHI OymeT TeHepupoBaTh COOTBETCTBYyMOIllee COOBITHE 65 pa3 B CEKyHOY
(bakTUyecku MaKcHUMaJibHasg YacToTa, Mo KpaiHeu Mepe miasgs Windows XP). Ecimu BMecTo
nocnenHero aprymenTta SetTimer() HanucaTth uMsa ToOxonsained QYHKIUM, OHa OynmeT
BBLI3HIBATHCSI BMECTO TeHepalluu COOBITHUA.

I[lamee upeT TO, YTO Ha3kIBaeTCcs message loop - UK 06paboOTKM COOBITUN. MBI TPUHUMAaEM
cobsiTie 1 oOpabaTeiBaeM ero. B HameM ciydae MoxkHO yOpaTh TranslateMessage(&msg), HO
9Ta (QYHKUMS TOHAZOOWTCS, €CTM Ha OCHOBE 3TOTO TpuUMepa KTo-HMOymh OymeT co3maBaTh
foriee CIOXHYI0 mporpamMMmy (c o6paboTKOM CKaH-KOOOB KJIaBHATyphl). ECIM MEI ITOmydaeM
coOblTMe BBIXOHa IporpaMmbl, TO GetMessage() Bo3BpalllaeT HOJb. B ciy4dae OIMHOKH
BO3BpAIIlAETCsST OTPHUIIATENbHOE 3HaUYeHUe. B 000uxX ciiydasX BEIXOOUM U3 ITUKJIA M BO3BpalllaeM
KOl BBIXOHa IMTPOTPaMMHI.

Teneppb 3aitimeMmcsa ¢GyHKIMeH obpaboTku coObiTuit WindowProc(), KoTopyio MBI OCTaBUJIM Ha
crnagkoe. JTa (QyHKUUMsS BBI3BLIBAETCA IIPU JII000M coOwviTuH. Kakoe MMEHHO ceWdyac y Hac
COOBITHE - ONpEeNseTcss apryMeHTOM message. JOMOMHUTENbHBEIE MapaMeTphl (Hampumep,
KOODPOWHATHI MBIITA B COOBITMM «MBIIIh ABUHYJIACh») HAXOOSATCA B apryMeHTax wParam u
lParam. B 3aBuCHMOCTH OT TOro, 4eMy paBHO message, MBI COBepllIaeM Te UM WHBE (HIU
BoOOIIe HUKaKKe) MeUCTBUS, a HOTOM B JiioboM ciydae Bhi3biBaeM DefWindowProc, uTtobnr He
GJIOKMPOBATh €CTECTBEHHLIE PEAKIIMM OKHA Ha pPa3HbIe COOBITHS.

Boob1mie TO, uTO A cmernan c omepatopoM switch Gosbille TTOX0Ke Ha CTUJIL accembOiepa u
MOPHUILIAETCS OONBIIMHCTBOM CEPhEe3HBIX Pa3paboTUYHMKOB. I MMeE0 B BHUOY CKBO3HLIE IIE€PEXOMLI
MexXnay case- MM (TaMm, rme HeT break). Ho mpuMep IpPOCTOH, K TOMY XK€ y MeHsI OBIJIO
HACTPOEHHE «IIOXAaKePHUTL», TaK YTO He OyOy JIMIIATh BaC YOOBOJILCTBMS PAa300paThCsS B 3TOM
KOJe.

ViMeHa KOHCTaHT message I'OBOPSAT caMH 3a ce0s U yxKe 3HAKOMBI TeM, KTo pabortan ¢ MFC.
ITpu cobsiTuu WM _PAINT pucyem Genbiii IPsIMOYTOJILHUK, @ HAa HEM — YEPHYI0 cuHycouny. Ha
kKaxneii WM TIMER cwMmemtaeM ¢a3y CHUHYCOHUOLI M IIepepucOoBBIBaeM ee. Ha KJIMK MBIIIN
3amyckaeM WM OCTaHaBJIMBaeM [IBUIKEHMWe, IMpPU ITOM, €CJIM HaxaTb o00e KHOIKHU
OOHOBPEMEHHO, TO ¢ha3a yBEIWYUTCSI POBHO Ha 1, Ay 4dero 3mech u yb6bpaH break (cwm.
pucyHoK). IIpu usMeHeHUU pa3Mepa OKHa Mbl 00HOBIsseM nepemeHHble Width u Height 3a
CYéT Toro, 4uTo B lParam XpaHSATCS HOBBIe pa3Mephl. Bcerma HyXKHO BpPy4HYI0 oOpabaThiBaTh
cooriTue WM_DESTROY, nHaue OKHO He OyHeT 3akpelBaTbCs. Hamla mporpaMma 3akphIBaeTcs
TaK»Ke MPU HaXXKaTuu KiaBuiln <Escape>.

Foe 3To ewie MOXeET NPUroauTbCS

BoT u Bcsi mporpamma. YenoBeK, MMEBIINM ONHIT HamucaHus mom WiIinAPI cpa3y obOparlmaet
BHUMaHMNE Ha XapaKTepHBIe CTPYKTYPHl - ITUKJI 00paboTKU COOBITUM U BHIOOPKY B (QYHKIIUU
WindowProc(), maxe ecnm 9Ta IIporpaMMma HamucaHa Ha accemOiepe. BooOie, 3HaHHe
IIPUHITUIIOB PabOTHI OMEPAIMOHHOM CUCTEMEI MHOTTIa OLIBaeT OYEeHb MOJIE3HBEIM, 0COOEHHO, ITpUu
ONTUMM3alUu TIporpamMMmbl. He roBops ykKe o TOoM, 4yTo 3HaHue WinAPI m36aBUT Bac OT
«n300peTeHuss Benocuriena». Hampumep, ecim IIporpaMma [OOXKHA K3MIMPOBaTh (Gaiikl.
Takxke MHorme mecta B pab6ore MFC um VCL cTaHyT ropasmo IIOHsATHee. TeX, KTO XOdYeT
U3YUYUTh 3Ty TeMy IonompobHee, OTOIUIIO K KjlacCUuecKou mnurtepartype: [xebdpu Puxtep
«Co3pganue adpdexkTuBHEIXx WIN32 mpuinoxeHuit ¢ ydeToMm crenuduku 64-pa3psagHON Bepcuu
Windows». Ecnu HeOHATHa KakKasg-To QYHKIIUS - He THYIIaUTeCh M0Ib30BaThCsa ['yrioM.
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BbicTpoe npeobpasoBaHue dypbe. NMpakTuka ncnonb3oBaHua. Yacrtb 2...

TpagulIMOHHO, W3MEPUTEJIbLHBIM NpPUOOpP MpencTaBiigieT Cco00W aBTOHOMHOE
CIlelnaTu3uPOBaHHOE YCTPOMCTBO, K KOTOPOMY MMOOKJIIOYal0TCS
aHaJIM3UpyeMble BXOOHBLIE CUTHaJIbl U Ha BBIXOOE KOTOPOTO MMEETCS HEKUU
pe3ynbTaT. IIlpuyeM BHYTPEHHSAS apXUTEeKTypa OCTaeTCsi HEW3MeHHOU, B
OTIWU4YMEe OT BUPTyaJbHBIX TIpubopoB. W ecnu Onss  U3MEHEHUS
(GyHKIIMOHATLHOCTU B IIEPBOM, TpebyeTcs cylllecTBeHHas IepepaboTKa CXeMbl
U KOHCTPYKIIMH, TO [JI BTOPBIX [OOCTAaTOYHO U3MEHHUTh IIpOrpaMMy.
[Mpopmonzkasi  HAIl LWKJI 10 NOpaKTUKE  UCIIOJIb30BaHUS  OBICTPOTO
npeobpa3oBanus ®ypre [1], cerogHss MBI C BaM{ Hay4YUM Halll BUPTYaJIbHBIU
npubop paboTraTh HE TOJIBKO C HM3KOYACTOTHOM YaCThI0 [Ouama3oHa U
ayOuoyCTPOMCTBAMM, HO U C BHICOKOCKOPOCTHOU IIJIaTOM cOopa JaHHBIX U OIS
ymoO6cTBa IIpUHMMATh KOMAHOLI yHOpaBIEHUS OCHOBHBIMU pPeXUMaMM
MMporpaMMHbI C MyJibTa... [JaHHas CTaThs paccCYMTaHa IIPeXKOe BCEro B IMOMOIIb
MporpaMMKUCTaM M HHXeHepaM-pa3paboTumkaM B o001actu ILHPOBOM
obOpaboTku curranos (DSP).

Cepreit bagmno
by raxp www.programmersforum.ru

DSP - (Digital Signal Processing)
npeobpa3oBaHME CUTHAJIOB,
IIpefCcTaBJIEHHBIX B U poBo# popme

3onbl HalikBuCTa - 3epKaJlbHBIE OTOOP-5
CIIeKTpa IPU YaCTOTaX BHIIIE IOJIOBUHEL

86,0008

YaCTOTHI OJUCKPETU3aliun e e Gore o B e 1548

Puc. 1. BuptyanbHbiii mpubop

3aueM-)ke BCe 3TO HYXKHO? Kak MBI yKe 3HaeM, BUpTyaibHbie mpubopsl (BIT) Grmaromaps
THOKOCTH B UX TTIOCTPOEHUU BCE OOJNBIIE BHITECHSIOT JOPOTOCTOSIIIINE aBTOHOMHBIE aTllllapaTHRIE
pelleHus, TaKUX KaK OCHUIIOrpadbl, CIEeKTPOAHATU3aTOPH U ApP. [Ipy 3TOM TOJB30BATENL HE
OTPaHUYEH B BHIOOPE CPEMACTB [JI aHajn3a W 00paboTKu MHOpPMAIMuU, 4TO CBOOUTCS JUIIHL K
W3MEHEHUIO TMPOTPAaMMHOTO ofOecrnedyeHus. [IpuBemeM NOPUMED: BB KYMUIH <UMHUOKEBBIN»
ocuuyiorpad, HCHOIL3yeTe ero OO0 IOphl OO BPEeMEeHW.. M BOT HacTaeT MOMEHT, Korma
MeHsIeTCs 3ajla¥a ¥ BaM IoHapmoOwmiica aHanu3 crnekrpa ALITI. CHoBa 3atpaThl? Paccmorpum
noapoOHee...

KpaTKuUM 3KCKYpC...

B HacTosIlee BpeMsi OCHOBOMOJIATalIUM IIPUHIMIOM In¢poBoi obpaboTku curxHamoB (I1OC)
SIBIIsIETCS TpeoOpa30BaHWE aHaJOrOBOTO CHUTHAaja B UMAPOBOW HA TPOMEXYTOYHOU UHaCTOTe
(mepeHOC cmekTpa). DTO TMO3BOJIIET WMCKITIOYUTL TaKWe HEOOCTAaTKM aHaJIOTOBOTO Ccrocoba
dopMupoBaHus KBaOpaTYPHHEIX CHUTHAJIOB, KaK: HEBBICOKHME CTAOMIbHOCTh W HEIWHEWHOCTD,
HEeUJeHTHYHOCTb KaHaJIOB, cMelleHue (a3bl U TPYOHOCTH IIOCJIeayiolnei ¢umbTpainu. Kpome
TOTO, 3TO HECKOJIbKO CHHXKaeT XKeCTKue TpeOoBaHUS K 3JIeMEHTHOH 0as3e II0 YaCTOTHBIM
XapaKTepucTukKaM. Ho IpaBHJIO OCTaeTCs, YeM BEHIIIe OLICTPOMENCTBHE allllapaTHOIN JIOTHKH,
TeM OOJBIIHNY OTHala30H HaOMOeHWsI MOXKHO OXBAaTUTh, He mIpuberas K pas3IHuIHOT0 poaa
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IIPOTPAMMHBIM YXUIIPEHUSIM U OTPAaHUYEHUSM IIPU BHIOOPE 4acTOT IpeoOpa30BaHUS 110 30HAM
Ha#ikBucTa, IMCKPETHOCTH, TAKTOBOM YaCTOTH U [aKe IMUTAHUS U MHOT0e-MHOT'0€ OPyToe.

IMpomemmnnenssle mmaTtel Hammerhead ot Bittware ¢ ycmexoM CHpaBisilOTCS C  9TUMU
YCIIOBUSIMHM.  ANNapaTHYI  dYaCThb  BUPTYAJIbHOTO  0OOPydOBaHWS  IIOOK/IIOYAKOT K
IIPOMBIIIJIEHHOMY KOMIIBIOTEDPY, Kak mpaBuio, yepe3 muHbsl USB unu PCI. [lepBhIil BapuaHT He
TpeOyeT BCKPBHITHSI KOMITBIOTEPA, @ BTOPOM HaeT 00MeH Ha HmOpsAoK OwicTpee (cmenmduraims
USB3.0 yBBI IIOKa PEOKO BCTpedaeTcCs). 3afjada BEPXHET0 YPOBHS CBOOUTCA K OKOHYATEIbHOMY
aHanu3ly IIONyYEHHBIX [aHHBIX C COYETAHMEM CEPBUCHOTO yaoOCTBa IIEPCOHAJIBHOTO
koMmmbioTepa (I1K). Kpome TOro, MOKHO BEIOEIHUThH JIHUINL HEOOJILIIOE KOJIHYECTBO GUPM,
ITPOU3BOMSIINX KOMIIJIEKTH IJI CO3[AHUsI BUPTYaJIbHOTO 0OopymoBaHus Oiisi paboTel ¢ DSP B
o6nactu BY/CBY. Haubonee kpynHele u3 HuUX - Analog Devices, Bittware, Kontron, National
Instruments u Texas Instruments.

AnnapaTHas 4YacTb. KpaTkoe onucaHue obbekTa

AnmapaTHOY OCHOBOM (CM. pHC.2-3) BHUPTyalbHOTO IIpubopa CIyXKUT 8-MH CJIOTOBOE IIAacCH
VD3U ot kommnanuu Kontron [2] ¢ 1npowmbiniieHHBIM KoHTposuiepom CP-306, c
yctaHoBneHHbIMU TnepudepuvinsiMu cPCI (Compact PCI) mnatramm Hammerhead dupmb
Bittware ¢dopmara 3U (1U - mpuHsiTasg BeICOTa KopIiyca 44 MM) C YeTHIPbMS CUTHAJIbHBIMU
mponeccopamu SHARC ADSP-21160 ot Analog Devices. IlmaTtel o06ecmednBalOT IIPUEM U
00paboTKy B peajbHOM BpeMeHU (eIMHUIIBEI MUKPOCEKYH[) OaHHBIX OT 4-X kKauanoB ALl c
4acTOTOM BHIOOPKM 32 MI'm Kaxkpabeii. Ilutanue obecrieuynBaeT BCTPOEHHEBIM B IIACCH MCTOYHUK
+3.3V/+5V/+12V/-12V. OO6mMeH maHHBIMH ocyinecTtBasercsi mno PCI mwumne. IIporpamMmMHas
000J7I09Ka BUPTyaJbHOro Impubopa B KOMIIJIEKCE C alllapaTHOMW CIYyXKUT [OJIsI OIIEHKHU
paboToCIIOCOOHOCTH, YPOBHS IITYMOB, AXKUTTEPa, AUHAMHUYECKOT 0 auana3oHa monyinen ALITL.

’ :
’.:rﬂ' = r—

Puc. 2. TectoBoe 1maccu ot Kontron Puc. 3. ITpomeitnenHass DSP nnata Hammerhead

Mpepnocobiniku peanusauun MO

Kak xe monyuuth gaHHble ¢ DSP nnaTtel? Bce moctaTouHo mpocTo. s gocTyna K nepudepuu
ITPOU3BOOUTEIIE MPEHOOCTaBIsieT HabGop pgpadiBepoB u Oubnuoreky <Hil.dll> wmm
<Hil32v60.dll> B 3aBUCMMOCTH OT Bepcuu, mompoOHoe ommcaHue APl KOTOpoO#l BEI MOXKETe
y3HaTh B AOKyMeHTauumu [2, 3], a IOJHBIM CHHCOK SKCIOPTUPYEMBIX (PYHKLMMI BBl MOXKETE
IIPOCMOTPETH B MOayJie <dsp.pas> (CM. PeCypcCHI K cTaTbe). HaM-Ke ToHagoOsITCS CleayIolme:

. dsp21k open by id() - MaCCHB yKa3aTejel Ha 06/1acTh maMsTH KazXKIoro IIpolieccopa

. dsp21k reset bd() - permHUIINANIU3allusa IPorpaMMhbl B IIpoIleccope

. dsp21k load exe() - 3arpy3Ka IPOIIUBKU B IIPOIIECCOP

. dsp21k start() - CTapT IporpaMMhbI B IIpoIleccope

.dsp21k dl int() - 3aMKCh 3HAYEHHS B 00JIaCTh ITaMsITH IIpoIeccopa
.dsp21k ul int() - CUMTBEIBaHME 3HAYEHUS C 00JIaCTH IMaMsTH IIPoIeccopa
.dsp21k ul 32s() - CUMTBEIBaHME 3HAYEHUS C 00JIaCTH IMaMsTHu IIporeccopa (32 6uT)

B ocHOBY paGoTH IPOTPaMMEI ITOJI0KEH BCE TOT-3KEe aJITOPUTM OBICTPOTO ITpeoOdpa30BaHUsd
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®Oypre (BII®), mpuMeHSeMEBI# K IIOJMy4YEeHHBIM OTCYeTaM CHUTHaja Ha HHUXKHEM YPOBHE U
nepemaHHBIMU OJ11 00pab0TKU HaBepX.

TakuMm o6pa3oM, yKe MOKEM OIPedeuTh OCHOBHBIE TpeOOBaHUS K HaAllleMy BUPTYalIbHOMY
npubopy:

. BOBMO2KHOCTb 3arpy3KH IPOIINBKYU B CUTHAJIbHEIE MPOIlecCOoph! maThl Hammerhead

. BU3yanmn3alus IIePBUYHBIX OTCYETOB, HOTyYEeHHBIX ITPOMBILIIIEHHON ITaTOu ¢ Moy ALITT

. moctpoeHue cuekrpa (bII®) B peambHOM BpeMEHHU U C BO3MOXKHOCTHIO COXpaHEHHUS AaMIIOB

. BOBMO2KHOCTb pacrnedyaTKyu 0ToOpaxkaeMbIX (COXpaHEHHBIX) JaHHBIX

. yIIpaBJieHMEe OCHOBHBIMM pPeXXUMaMM C IryJibTa 1Y

MpakTuka. Pazpaborka NO u cpeacTBa oTNnankKu

WTak, IpuCTynuM K OCHOBHOM 3apade. [ paboThl HaM IOHaA00UTCs Clenylollee:

. IDE cpegna pa3pa6oTtku Borland Delphi 5-7 (gns paspabotku ITO BepxHEro ypoBHs)
. IpoMbIIIeHHas miata Hammerhead u momynem ALITT

. TeHepaTop curHasnoB tuna ['4-301 unu mobou apyrou go 100 MI'n

. USB npueMHUK OUCTaHIIMOHHOTO VIIpaBJIeHUsa U3 MaTepuana [4] (cM. puc.4)

Puc. 4. USB.IR npuemMHUK

. mo60i UK mynmbT OMCTAHIIMOHHOTO YIIPABJIEHUS [JIsI TECTUPOBAHUS

PaboTta ¢ DSP nnaTtou

BremHu#l BUA IporpaMMBI peajn30BaH dYepe3 CKUHOBYIO cCHUCTeMy, Oojiee moapoOHO (cM.
UCXOOHUKN). PacCMOTPUM OCHOBHBIE KIIIOUEBbIe MOMEHTHI MO HOOCTYIy K HaHHBIM... [Ipexkne
BCero, HeoOXOOMMO MOAKJIIOYUTH U IIPOMHUIIMANIM3UPOBATL OMONUOTEKY [mOJist pPaboTel C
OpanBepoM (CM. TUCTHHT 1):

noslyyaeM OOCTyn K ApanBepy JIMCTUHI-1

function LoadMyDll: bool;
var HLib: THandle;
NewLib: Boolean;
begin
result:= false;

Hlib:= LoadLibrary('Hil.dll'); // ocywecTBnseM OuMHaMM4eCKOe MNOAK/YeHne—
NewLib:= (HLib<>0);

if not NewLib then HLib:
if Hlib = 0 then exit;
dsp21k open by id

LoadLibrary('Hil32v60.d11"');

GetProcAddress(HLib, 'dsp2lk open by id');

0x22

CHABOPATOPI/IH. B 3AITMCHYIO KHU2XKKY I/IH}KEHEPA>




dsp21k close 1=

if NewlLib then begin
dsp21k load exe 1=
dsp2lk dl exe =
end else begin

dsp21k load exe 1=
dsp2lk dl exe =
end;

dsp2lk start =
dsp21k reset bd 1=
dsp21lk ul 32s =
dsp21lk dl int =
dsp2lk ul int =
dsp21k proc running =

if @dsp2lk open by id = nil then exit; // obpabaTtbiBaeM MCKNYEHUA—

GetProcAddress(HLib,

GetProcAddress (HLib,
dsp21lk load exe;

GetProcAddress (HLib,
dsp21k load exe;

GetProcAddress
GetProcAddress
GetProcAddress
GetProcAddress
GetProcAddress
GetProcAddress

HLib,
HLib,
HLib,
HLib,
HLib,
HLib,

~ o~ o~ o~ o~ o~

if @dsp2lk close = nil then exit;
if @dsp2lk dl _exe = nil then exit;
if @dsp2lk start = nil then exit;

if @dsp2lk reset bd = nil

then exit;

if @dsp21lk dl 32s = nil then exit;
if @dsp21lk dl _int = nil then exit;
if @dsp2lk loaded file = nil then exit;
if @dsp21lk ul _int = nil then exit;

result:= true
end;

'dsp21k close');

'dsp21k load exe');

'dsp21lk dl exe');

'dsp21k start');
'dsp21k reset bd');
'dsp21k ul 32s');
'dsp21lk dl int');
'dsp21k ul int');

'dsp21lk proc_running');

ITocrme 4ero, 3aBegeM MaCCHBHI [Jid XPaHEHUS OTCYETOB KOMIIJIEKCHBIX UM KBaJpPaTYPHBIX
cocTtaBnsromux curHana dim[], qcos[], gsin[] u pacyeTHBIX 3HaueHui crnekrpa bpf[]. U

UHUIIMNAJIN3UPYEM IPOILIECCOPHYIO II/IaTy (CM. IMCTUHT 2)

WHUUNanNn3npyem npouecCopHyr mnarty

Dim : array [0..10000] of
gcos : array [0..10000] of
gsin : array [0..10000] of
bpf : array [0..20000] of

procedure TForml.init adc;
var i,j: integer;
p : pointer;

real;

extended;
extended;
extended;

JINCTUHI -2

adr _en data:= $50000; // agpec ¢nara paspeweHus nepepayu O HUKHEroO YpPOBHS
// appec obnactu nmamMaTM C OaHHbIMU

begin
adr val data := $52713;
cnt_data 1= 1000;

// KON—BO OTCYETOB

(J’IABOPATOPI/IH. B 3ATTMCHYIO KHU2KKY I/IH}KEHEPA)
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id mod = 0; // O — cnoTt gna nnatbl cbopa AaHHbIX
id proc = 1; // 1 — npoueccop Ha nnate
try
SetLength(ArrData, cnt data); // 3apjaeM MaccuB [/iI1 OTCYETOB
//

// TaK KakK Mbl 3apaHee He 3HaeM, B KakKOM C/loTe M B KaKOM Mnpoueccope 3arpyxeHa
// npouwuBka, To “npoberaeMcs” no BCeM CnoTtaM M npoueccopaMm U CHUTLIBAEM
// BO3BpallaeMbli yka3aTenb (X3HAon)
// B OByMepHbin MaccuB—MaTpuuy indata[][], nocne 4yero ocywecTBnsem cbpoc,
// 3arpy3Ky NpowMBKM M CTapT npoueccopa Ha nnate Hammerhead
//
for i:=0 to 63 do //
for j:=1 to 4 do begin
p:= dsp2lk open by id(i, j);
if p<>nil then indata[i,j].PHandle:= p // npocTo OBYMEpHbIN
end;
dsp21k reset bd(indata[id mod, id proc].PHandle); // c6bpoc npowuBK#u
dsp2lk load exe(indata[id mod, id proc].PHandle, 'data\21160.dxe');

dsp21lk start(indata[id mod, id proc].PHandle); // CcTapT MpOWWBKMK
sleep(10) // penaeM Ha BCAK MOXapHbIN 3adepXKy—
except show tn(2, 'Owubka pocTtyna. Het Mogyns unu cBa3u...','SPEKTRA');

gl adc:= false end
end;

ITonydyeHue KBaZpaTyp CUTHAJIa IIO3BOJSET CYOUTh O (Ha30BbIX HEPABHOMEPHOCTSX B KaHajax
¥ TO3BOJIIET IIPOM3BOOUTHL 0Oojlee TOHKYIO MOOCTPOUKY ™Mopmyinei ALITI. Teopus wux
(popmMupoBaHMS BEIXOOUT 3a pPaMKM OAHHOTO MaTepHajla U BPAO-JIM 3aWHTepecyeT JYUTaTessd,
IIO3TOMY IIPUBEOEM JIUIIb caM Kof (CM. JIUCTHUHT 3):

BblYUCIEHNE KBafpaTyp CuUrHana JIMCTUHI-3

procedure quadr(auto:boolean;m:integer;var qcos,qsin:array of extended;
var dim:array of real; var quad:integer);
var k1, k2, k3, k4, k5, k6, k7, k8, kcos, ksin,
a, aa, b, bb, ¢, cc, d, dd, f, vcos, vsin: real; i: integer;

begin

kl:= 0.1169777; // KO3QPUUMEHTL OKHa—

k2:= 0.4131758;

k3:= 0.7499999;

k4:= 0.9698463;

k5:= 0.9698463;

k6:= 0.7499999;

k7:= 0.4131758;

k8:= 0.1169777;

kcos:= 4*(kl — k3 + k5 — k7 — k2 + k4 — k6 + k8);

ksin:= 4*(kl — k3 + k5 — k7 + k2 — k4 + k6 — k8);
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randomize;

if auto then // ¢dopmmpoBaHume nceBOonocCiieqoBaTeNIbHOCTH
for 1:=0 to m do dim[i]:= trunc((512 * sin((sink * i * pi/2) + pi/4) +
random(4)) / 4);

m:= ceil(m/32); // otcyeT = 32 buTta

quad:= m; // KONl—BO OTCYETOB

for i:=1 to m do begin
a:= (dim[i*32+1] + dim[i*32+8] + dim[i*32+17] + dim[i*32+25])*k1;
b:= (dim[i*32+1+1] + dim[i*32+8+1] + dim[i*32+17+1] + dim[i*32+25+1])*k2;
c:= (dim[i*32+1+2] + dim[i*32+8+42] + dim[i*32+17+2] + dim[i*32+25+2])*k3;
d:= (dim[i*32+1+3] + dim[i*32+8+3] + dim[i*32+17+3] + dim[i*32+25+3])*k4;
aa:= (dim[i*32+1+4] + dim[i*32+8+4] + dim[i*32+17+4] + dim[i*32+25+4])*k1;
bb:= (dim[i*32+1+1+4] + dim[i*32+8+1+4] + dim[i*32+17+1+4] +

dim[i*32+25+1+4])*k5;

cc:= (dim[i*32+1+2+4] + dim[i*32+8+2+4] + dim[i*32+17+2+4] +
dim[i*32+25+2+4])*k6;

dd:= (dim[i*32+1+3+4] + dim[i*32+8+3+4] + dim[i*32+17+3+4] +
dim[i*32+25+3+4])*k7;

f = a—Cc+ aa — cc;
VCoSs :=f —b +d - bb + dd;
vsin :=f +b—-d+ bb — dd;
gcos[i]:= vcos + kcos * 10; // Re — penctBuTenbHas 4acTb
gsin[i]:= vsin + ksin * 10; // Im — MHMMas 4acTb
end
end;

W coOGcTBeHHO TO, pafgu 4Yero BCe 3adyMEIBAJioCh, BEHIOOPKa [AHHEIX C HUXKHETO YPOBHI,
epefada OTCYETOB B yKe 3HAKOMYH HaM npouenypy BII®, mouck MakcuMyMa U OlpenesieHue
CpefHeTro ypPOBHA IIIyMa B IIOJIy4YeHHOM CIIeKTpe (CM. ITUCTHUHT 4):

pnar paspeweHMs Ha HUXKHWA YPOBEHb WM CUHXPOHHOE UYTEHWEe OaHHbIX JIMCTUHI -4

procedure TForml.load adc;
var a : array [1..20000] of double;
b : array [1..20000] of double;
st: array [0..10000] of real;
exp, mant, lab: string;
i, nf, nn, ns, n: integer;
signoise, re, im, 1, m, druc, dmax: extended;
begin
series2.Clear; series3.Clear; inwavl.Clear; // ouuuaeM npu Kaxmon Bbibopke
dsp21lk dl int(indata[id mod, id proc]l.PHandle, adr en data, 1); //set bit
while dsp21lk ul int(indata[id mod, id proc].PHandle, adr _en data)<>0 do ;

// nepepaeM Ha HWXHUN ypoBeHb yKa3aTenb Ha MaccuB ArrData pns 3anofHeHus—
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dsp21k ul 32s(indata[id mod, id proc].PHandle, adr val data, cnt data,
©ArrDatal[0]);

for i:= 0 to length(ArrData) — 1 do begin
inwavl.add (ArrDatal[i]l);
dim[i]:= ArrDatal[il]l; // 3aHOCUM 3Ha4yeHus oTcyeToB B MaccuB dim[] pns
// pacyeTa KBagpaTyp
end;

if not gl viborka then begin // Bbibop pexuma Bu3yanusauumum — OTCYETb / CNEKTp
series2.Assign(inwavl);
series2.SeriesColor:= clred // fix — uBeT cepuu nponapgaert
end else begin
//
quadr(false, 999, gcos, qsin, dim, quad);

signoise:= —-1000; // Tix — 3apaeM MUWHMManbHLI YPOBEHbL WyMa
nf:= 999;
ch.Title.Text.Text:= 'CnekTp curHana Ha BbIXOOE MPMEMHOro Mopyns npum ' +

inttostr(nf-1) + '—To4yeyHoMm BNO';
nn:= ceil(20000000/nf);
for i:=0 to nf do begin

ali]:= dim[i-1];
b[i]:= 0
end;

re:=0; im:=0;

//
// nonyyeHune cnekTtpa
//
fft(a, b, nf, 4, 1);

for i:=1 to nf-1 do begin

st[i]:=sqrt(a[i]*al[i]l+b[i]*b[i]); // nony4yaem Mopaysib
if st[i]=0 then st[i]:= 1e-100;
bpf[i]:= 20 * loglO(st[i] / nf) // nepesoguMm B Ob
end;
//
// BN HOPMMPOBAHMA MO YPOBHI HeobXoOouMO onpefennMTb MakCUMyM, OJiS 3TOro
// CKaHMpyeM OTCYeTbl M onpefensieM ypoBeHb O0nbWMW 3apaHHOro signoise = —1000
//

signoise:=-1000;
for i:= 10 to nf div 2-5 do begin
if bpf[i] > signoise then begin
signoise:= bpf[il];
k:i= 1
end
end;
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//
// NMOWCK cpepHero wyma
//

nn:= 0;

re := 0;

druc:= -1000;

for i:= 10 to nf div 2-5 do begin

if 1 < k-10 then begin
re:= re + bpf[i] * bpf[il];

inc(nn);
if druc < bpf[i] then druc:= bpf[i]
end;
if 1 > k+10 then begin
re:= re + bpf[i] * bpf[il];
inc(nn);
if druc < bpf[i] then druc:= bpf[i]
end
end;
re:= —sqrt(re/nn);
//
// OTpUCOBbIBAEM
//
for i:=0 to ceil(nf/2-1) do series3.Addy(re, '', clred);
end;

CKOMHI/IJII/IpOBaB IIPOEKT, 3allyCTHUM €I'0O Ha BBIIIOJIHEHHUE. HOJIKJ'IIO‘-II/IB reHepaTop CUIrHaJIOB Ha
BXOJl IIPUEMHOT0 MOQYJS, MOOaAuWM TEeCTOBBIM CHHYCOWOAIbHBLIM CUTHAI. B pe3ynbTaTe yxke
MoOxKeM HabmgaTh OTCYETHl M IIPHM HEeOOXOOWMOCTH CaMM KBaOpaTyphl (Yepemyroliuecs
MHUMBIE U IEeMCTBUTEJIbHBEIE COCTABJIAIOIINE) CUTHaIa (CM. puc.b> 1 6):

k:..’\l k}ﬁ\l \:H!illl\' ké\l k::g.'\l _ QII/N LI:B\\ Ul‘m‘\‘ \é\l l._;"\' _

Puc. 5. Otrcuetst ¢ ALITT. REAL-TIME Puc. 6. KBagpaTtypsl curtana ¢ ALITT

PaboTa c nynbTtom 1Y

HecmoTps Ha TO, 4TO OaHHasA «(duya» He SBJISETCS OCHOBHOM (YHKIMENH B TaKoro poma
ImporpaMMax, a B HEKOTOPHIX CJIydasx W BpeOHOM :), HO 000OUTU ee CTOPOHOM HUKAK HEe MOTY.
Yro mnsa aToro Hy>kHO? [la Bcero Hu4dero, nu6o cobpaTh npueMHUK Ha COM mopT M ynpaBasTh
yepe3 WinLirc, nu6o ucmonb3oBath USB.IR mpueMHUK, 4TO OacT ropa3go Ooiee cTaOHIILHEIE
pe3ynbTaThl. BEIJIO peann3oBaHo 00a BapuaHTa. 0x27
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YroObl HEe yBeJIMYMBATH KO, CUTHATYpPhl HECKONMbKUX KHOMOK ¢ WK mynbra OBITM CHSTHI
3apaHee ¥ BBeOeHH B BuAe KoHCTaHT. Cama KoHCTpyKnus USB.IR npueMHuKa, IporpaMMa Hu
aJTOPUTM OEeKOOWPOBAHUS MAKeTOB OBIIM ITOAPOOHO PAaCCMOTPEHHl B cTaThe [4], mOo3TOMYy TYT
3a0CTPSATh BHUMAaHUE Ha HUX He OymeM u IepenmeM cpa3y K Koay (CM. TUCTHHT 5):

ynpasJjieHne pexuMamm C nynbTa yepes npuemMHuk USB JIMCTUHT=5

procedure tforml.ic(i: integer);

begin

case i of // HaxaTua Ha KHOMKM

1: imagel.OnClick(nil); // 4TeHue C TeKylwero ycTponcrteBa—

2: image2.0nClick(nil); // 3arpy3untb ¢pann WAV/MP3 unm noTOKOBble OaHHble—

3: image3.0nClick(nil); // NepeksnyeHne pexmMoB "crnekTtp / oTcyeTb”—

4: image4.0nClick(nil); // BbBIBOO Ha neyaTb—

5: image5.0nClick(nil); // wHbopMaums O nporpamMMe—

6: image6.0nClick(nil) // 3aKpbiTb MporpamMmy—

end
end;
//
// curHatypel KHonok 1, 2, 3, 4, 5, 6 nynbta SR-003
//

var remote: array[0..5] of string = (
'12-08-13-07-07-07-13—-08-12-08—-06—07-06—07—06—08—-09—-05—07-14-06-14-07-12",
'13-07-14-07-13-08-05—08-13-07—-06—08-13—-07—06—07-13—08—06—07—06—07—-14—07—06—
07-13-08-06-07-12",
'13-08-13-07-13-08-13-07-13-07-07—-07-06—07—06—08—-05—08—06—07—06—07—06—08—06—
07-13-08-12-08-11",
'13-08-12—-08-13-07-13—-08-13-08—-06—07-13—-08—05-08-06—07—06—07—06—07—-06—08—05—
08-13-07-06-08-14",
'13-08-12-07-06—-07—-06—07-14—-08—05—08-05—08—05-08-13—-07—06—08—13—07—-13-08—06—
08-12-07-14-07-12",
'14-07-13-07-06—-07-06—08—-06—07—13—08-13—-07—06—08—-05—-08—06—07—-14—07-13-07-13—
08-06—07-06—07-12");

procedure TForml.tuTimer(Sender: TObject);
var i: integer; s: string;
p: boolean;
j,k,z: smallint;
begin
//
// nony4yeHue kopga KHonku ¢ USB npueMHuka (CUrHaTypbl)
//
if (GetInfraCode('ra usb') = 1) then Exit;
if DataLength = 0 then Exit;
for i:= 0 to DatalLength-1 do begin
s:= s + inttohex(InputInfraDatal[i], 2);
if i<> DatalLength-1 then s:= s + '-'
end;
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//
// nNpoBepKa CUrHaTypbl C Y4Y4eTOM WHTepBajla QOBepus M nepepava Ha
// VHTepnpeTaTop KOMaHp
//
for i:=1 to 6 do
for z:= 0 to DatalLength-1 do
if (strtoint('$'+copy(s,(z*3)+1,2))—dover >=
strtoint('$'+copy(remote[i], (z*3)+1,2)))or
(strtoint('$'+copy(remote[i], (z*3)+1,2)) <=
strtoint('$'+copy(s, (z*3)+1,2))+dover) then begin
p:= true;
ki= z
end else begin p:= false; break end;
if p then ic(k)
end;

Ocranoch nmpoBepuTh paboTocnocobHoCTh yapasnenus mo MK. [Ins atoro, momkmiouuB USB.IR
OpHEMHUK, I[IOHaXXUMaeM KHOIIKY «2» Ha M[OyJIbTe, OTBEYAIOIIyI0 3a CMEHY pexXuMma

0TOOpaXKeHUs «OTCUETH / CIeKTP» (CM. puc.7 u 8):

, . OTEMETHI
BTPE (2BTO) 2345678907 %¥abcd  <<Play DTHF

\@@@ﬁ@@ I

Puc. 7. Otcuets cursana c ALTT. REAL-TIME. ITepekniouyeHue peXUMOB C IIyIbTa

L
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Puc. 8. Cnektp curgrana c ALIII. REAL-TIME. IlepekniodyeHue peXXKUMOB C IyJIbTa

3akJilo4yeHue

PaccMoTpeHHBIN BUPTyaIbHBIM HNPUOOP IMTO3BOJISIET CIKOHOMHTL BPEMSI U CHHU3UTHL CTOUMOCTH
moboi cucteMbl cOopa M aHajam3a HOaHHBIX ¢ Momyned ALIIl 6e3 mpuBIedYeHUS OOPOTOH
CIelMaJIn3UPOBAHHON allllapaTyphl, 3a CYeT npuMeHeHus ruOkoro IIO B codeTaHHUH C
OpOM3BOOUTENBRHOCTEIO DSP.

IlonHble MCXOOHEIE TEKCTHL W KOMIUJIALOUWIO BUPTYaJIbHOTO cIeKTpoaHanu3aTtopa SPEKTRA
(aiinm fft2.zip) B MOzKeTe 3arpy3uTh Ha GopyMme Kiyba mporpaMMHUCTOB (pa3men «ZKypHai
Kiryb6a mporpaMMuCTOB. IlepBBIi BHITYCK»). Ecimu TeMa IpedcTaBisieT OJid BaC HHTEPEC -
MIUINNTE, 3afaBaliTe BOIPOCH Ha ¢popyMe http:// www.programmersforum.ru

Pecypchl

. C.Bagyo. BricTtpoe nipeo6pasoBanue ®ypoe. [IpakTHKa UCIIOIb30BaHus. - bior kiyba
nporpamMmucTtos, 05.02.2010 http://pblog.ru/?p=658

. Data Sheet Kontron Modular Computers GmbH, 2003, ID26799, rev.01

. Practical Design Techniques for Sensor Signal Conditioning, Analog Devices, 1998

. E.bagno, C.bagno. USB TepMoMeTp ¥ OMCTAHIIMOHKA B omHOM (iakoHe. HYacTb 2. -
Papuomobutens, 2010, Nel, ¢.48 http://raxp.radioliga.com/cnt/s.php?p=us2.pdf

. Pecypcel u komnunanus npoekta SPEKTRA http://raxp.radioliga.com/cnt/s.php?p=£ft2.zip
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Urpa Fortress. KoHKypc Ha co3paHue ny4ywero 6ora. Utorm

3OpaBCTBYHNTe uuTaTenu Onora mnporpaMmMuctoB. 18 sHBaps Ha ¢opyme
IMPOTPaMMUCTOB CTAapTOBall KOHKYPC Ha CO3HaHUe JydIlero 00Ta [OJis UTPHl B
Fortress...

Ab6ms130B Pycran
by rpy3uH http://pblog.ru/?author=_38

Bornee noppo6HO IpaBujia ONUCaHLL B 9TOM TeMe [1], a o6cyXkOeHre KOHKypca IIPUBEIEHO TYyT
[2]. Takke TaMm ecTb Bcs HeoOxomuMasi mHopMalus s co3maHus 6ota. bor mpepcrasnser
coboit 6ubnuoreky (DLL) c TpeMst 9KCIIOPTUPYEMBIMU (HYHKIMSIMU.

KpaTkum 3KCKypC...

HUrpa paccumTaHa Ha ABYX UT'POKOB. ¥ KaxKIOOro ecTh 0a3a. Y 06as3bl ecTh IUT. ECTh TakXke Tpu
Tuna pecypcoB: sHeprusa (En), metann (Me) u anektpoaneMeHTH (El). Ecth HaGop IPOEKTOB,
KOTOpPBIE UT'POKM MOTYT peanu30BbiBaTb. OHM OBIBAIOT PA3HBIX TUIMOB: aTakKa YyXKou 6a3sl,
PEMOHT cBoeM 0a3kvl, pa3BuTHe cBoel 06a3kl U T.O. Bcero mpoekToB 30, mepen HadasioM HUI'DHI
UTPOK [OJIZKEH BHIOpaTh TONBKO 15 M3 HUX Ha CBOE YCMOTpPeHHEe (COTJIacHO BBLIOPaHHOM
cTpaTeruu). KaxXawili IpPOEKT CTOUT HEKOTOPOe KOJIUYeCTBO pecypcoB. UTpOKU OenaroT XOObI
(BEIOMPAIOT MPOEKTHI) MO ouepenu. Eciu y urpoka He XBaTaeT PECypCOB HU Ha OOWH IIPOEKT,
OH IIPOITyCKaeT XOH. 3ajada UIPOKa YHUYTOXKUThH 0a3y MPOTUBHUKA (YMEHBIIUTH OPOHIO Ga3bl
IO HYJIS).

KoHKypcHasa ropadka. Yero pobunucob

Ha co3pmaHme 6oTa y4yacTHUKaM OBUIO OTBedeHO Oojiee OBYX MecslleB. B urore, OO,
HaIKCaHOo IITh OOTOB:

. bot «PazpymmuTtens-1» or Somebody [3]

. Bot «FTBotPro (Neeter)» ot Neeter [4]

. Bot «VovanZ ExBot8» ot VovanZ [5]

. Bot «Crusader v1.4» ot rpy3uH [6]

. bot «Alar BOT v 1.19» ot Alar [7]

71 Hayana y3HaeM, KakK-Ke OHM Xopowu urpas npotuB SimpleBot v1.0, Tak KakK UMeHHO OH
OBIJT HOCTYIIEH BCEM U IIOCTABIISJICSI BMECTE C caMo¥ urpou (cMm. tabmuiry 1):

Tab6nuua 1. Pe3ynmbTaThl UTP CO BCTPOEHHBIM 60TOM SimpleBot v1.0

( HUT'POBAA HJ'IOH.[A,]:[KA)

Mapametp / Bor «PaspywwmTenb-1» | «FTBotPro | «VovanZ |«Crusader| «Alar BOT

(Neeter)» ExBot8» v1.4» v1.19»
KonuuecTtBo nrp 10000 10000 10000 10000 10000
KonuuectBo noben BCTp-ro 17 8 1534 337 3290
KonuuyectBo noben npoTuBHMKA 9197 9990 8275 9440 6710
Konn4ectBo «HUYBbUX» 786 2 191 223 0
% noben 9 99 82 94 67
% «HUYBUX» 7 ~0 19 2 0
3aHATble MecTa 3 1 4 2 5
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Temepb caMoe HHTEpPECHOe - OOTH UTPAIOT APYT ¢ ApyroM. Mrpanm OoHM MO KPYTrOBOHM CHCTEME:
KaXObIl C KaXXOBIM, y KOro Oojblne mobGen TOT ¥ BHUTPaln. HWrphl IIPOM3BOOUINCHE B
CTAaHOAPTHOM pexKuUMe UTPH (CM. Tabmuiy 2):

Tabnuna 2. Pe3ynbTaThl UTP IO KPYToBOU cucteme. Payna-1

MapameTtp / Bot ¢ 60oTOM | Alar BOT | Alar BOT | Alar BOT | Alar BOT | VovanZ| VovanZ | VovanZ
v1.19 v1.19 v1.19 v1.19 | ExBot8| ExBot8 | ExBot8
Vs Vs Vs Vs Vs Vs Vs
VovanZ | Paspy- |Crusader| FTBotPro| Pa3py- | Crusader FTBotPro
ExBot8 | wutenb-| v1.4 (Neeter) |wurtenbt v1.4 (Neeter)
1 1
KonuyecTtso urp 10000 10000 10000 10000 10000 10000 10000
Kon-Bo no6ep / kon-Bo ownbok | 1226 /0 0/0 2542/ 0/0 0/0 |2213/0| 354/0
nepsoro 6ota 1258
Kon-Bo nob6ep / kon-Bo owmnbok | 8774 /0 | 10000/0| 7458/0 | 9996/0 (8824 /0| 7685/0 | 9168/0
BTOpOro 6ota
Konn4ectBo «HUYBbUX» 0 0 0 4 1176 102 478
Kon-Bo oukoB nepsoro 6ota / 420680 / | 200000 / | 657560 / | 200000/ |200000 /| 598340 / | 263720 /
BTOpOro 6ota 1779320 | 2000000 | 1542440 | 1999280 |1788320| 1583300 | 1850240
Mobeputens VovanZ | Paspy- | Crusader | FTBotPro | Paspy- | Crusader | FTBotPro
ExBot8 | wwurens- v1.4 (Neeter) |wwutenb-| v1.4
1 1
MpoueHT nobea, % 87 100 74 100 100 76 9

ITpomto 7 cpaxkeHWH U oCcTaeTcs ele 3 OUTBHI, U y2Ke MOXKHO ITOOBECTH HEKOTOPHIE UTOTHU:

. «<FTBotPro (Neeter)» - 2

. «Crusader vl.4» - 2

. «Pa3pymmuTens-1» - 2
. «VovanZ ExBot8» - 1
. «Alar BOTv 1.19» - 0

MoxHO yXkKe cKa3daTk, 4TO «VovanZ ExBot8» momy4uT nmpepnocienHee MeCTO, TaK Kak yXKe HU
c Kem wurpatb He OymeT. [locMOTpEeB €ero CTaTUCTUKYy MOXKHO CHeJlaTh BBIBOH, YTO €ro
ITPOUTPHIII OOYCJIOBJIEH TeM, YTO OH He KCHIOJIb3yeT IMIMHOHax BoobOmie. «Alar BOT v 1.19»
OejlaeT YIIOP TOJIBKO Ha MeJIKMEe aTaKW, IOJTHOCThIO UTHOPUPYET IMPOEKTHl 110 MOYMHKEe 0a3bl U
moYTH He pas3BuBaeT 06a3y (yBeIWYWBAET TONMBKO KOIWYEeCTBO Oartapell) W HUKAKOTO
mmuroHaxa. [IInroHa) B 9TOU Urpe OOVH U3 KIIYEBEIX MOMEHTOB. [lepexonuM K CenymollemMy

KpyTy (cM. Tabnuiy 3):

Tab6mnuia 3. Pe3ynmbTaTH UIP IO KPYTOBOM cucTteme. PayHn-2

MapameTp / BoT ¢ 60TOM

PaspywuTtens-1

PaspywuTtens-1

Vs Vs
Crusader v1.4 FTBotPro (Neeter)
KonuuecTso urp 10000 10000
Kon-Bo noben / kon-Bo owwmbok nepeoro 6ota 3972/0 1437 /0
Kon-Bo nob6ep / kon-Bo owmnbok BToporo 6ota 5712170 794210
KonnyectBo «HUYBbUX» 316 621

Kon-Bo oukoB nepsoro 6ota / BToporo 6ota

914960 / 1228160

458660 / 1629560

MobepuTtenb

Crusader v1.4

FTBotPro (Neeter)

MpoueHT noben, %

57

79

ITepen mocnegHUM CpazkeHUEM CJIOXKHUIIACh CIeOyIolasi CUTyallusi:

. «<FTBotPro (Neeter)» - 3

. «Crusader vl.4» - 3

(I/IFPOBAH HJ'IOH.[AJIKA)
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. «Pagpymmrens-1» - 2
. «VovanZ ExBot8» - 1
. «Alar BOTv 1.19» -0

OnaTh-Ke, IPOUTPHI «Pa3pymuTesnb-1» 00yCI0BIeH TEM, YTO OH M3 IIMHOHAXKa HCII0Ib30Bajl
TOJIBKO 26 U 28 IPOEKTH (IoXullleHNe MeTajljla U YHUYTOXeHNe pygHuKa). CHOBa BUOHO, YTO
BCTPETUIIMCh [IBA MOOCTOMHBIX COIlepHuWKa, HO «Crusader v1.4» okasarncs cunbHee. ITobembr
«kpectoHOCua» - 54 %, Huubu - 10%. W3-3a MwunumanpHOro nepesBeca «Crusader vl1.4
Heo6XoauMOo OBIJIO IIPOBECTH OUTBY MEXKOY HUMM B PACIIMPEHHOM PeKUME UTPHI, IPU JIMMUTE
xomoB B 1000 (cMm. Tabnuiry 4):

Tabnuua 4. Pe3ynbTaThl UTP 10 KPYTroBOM cucTteMe. CTaHOAPTHLIN U PaCHIMPEHHBIN PEXKUM

MapameTp / BoT ¢ 60TOM Crusader v1.4 Crusader v1.4
Vs Vs
FTBotPro (Neeter) FTBotPro (Neeter)
CTaHOaPTHbLIA PEXUM pacCLUMPEHHBLIN PEXUM

KonuuecTso urp 10000 10000
Kon-Bo noben / kon-Bo owwmbok nepeoro 6ota 5442 /0 4907 /0
Kon-Bo noben / kon-Bo owWMboK BTOporo 6ota 3494 /0 4708/0
KonnyectBo «HUYBbUX» 1064 385
Kon-Bo o4koB nepsoro 6ota / BToporo 6ota 1179560 / 828920 1083260 / 1047440
Mobeautens Crusader v1.4 Crusader v1.4
MpoueHT noben, % 54 49

CHOBa BHIOHO, YTO BCTPETHWJIUCH OBA OOCTOUHEIX conepHHKa, HO «Crusader v1.4» oka3zancs
cuncHee. [lobGenwbl «kpecToHocHa» - 49 %, HUYbUM ~ 4%. BuTBa B pacIIMPEHHOM peXHuMe
IIoKa3ajia MUHHMaNbHEY nepeBec «Crusader v1.4». [lo utoraMm Urp B CTaHOApPTHOM peXUME
UTPHI, CJIOKUJIACH CIIeOyIoas CUTyalus:

. «Crusader vl.4» - 4

. «<FTBotPro (Neeter)» - 3

. «Pazpymmrens-1» - 2

. «VovanZ ExBot8» - 1

. «Alar BOTv 1.19» - 0

3akJiloyeHue

HTak, MecTa pacupenenuiIuch CleayoiuM o6pa3om:
. [TepBoe MecTO - «Crusader v1.4»

. Bropoe mecto - «<FTBotPro (Neeter) »

. TpeTbe MecTO - «Pa3pymurens-1»

. HeTBepToe MecTO - «VovanZ ExBot8»

. [IsToe mecTo - «Alar BOT v 1.19»

TakxKe MOXKHO CHellaTh BHIBOM O TOM, YTO 4YeM OOJIbIlle MCIIONIb3yeTCs IIMMOHAaXK, TeM OOJIblle
IIIaHCOB Ha Iobeny. «Pa3pymurens-1» moYTH He KCIIONb30Ball MNKOHaXK, a «VovanZ ExBot8»
BoOOIIe mpeHebper mMmuOHCKUMHU mpoeKTamu. «Alar BOT v 1.19», BooOIle BHIOMBaeTCsS U3
o0I1Iel KOJIeW - OH «CIaMHUJI» MEJIKUMHM aTakKaMu. A Telephb KaX[Obl MOXKET cKadaTh UTPY C
foTaMu U TPOBEPUTH UX.

Pecypchl

. [IpaBuna urpst http://programmersforum.ru/showthread.php?t=79260
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http://pblog.ru/wp-content/uploads/Fortress-competition-results.zip
http://programmersforum.ru/showthread.php?t=79260

. O6cyxpeHue KOHKypca http://programmersforum.ru/showthread.php?t=81296

. BoT (ucxomuuku) «PazpymuTrenb-1» oT Somebody
http://programmersforum.ru/attachment.php?attachmentid=23203&d=1269771063
. BoT (ucxomuuku) «FTBotPro (Neeter)» ot Neeter
http://programmersforum.ru/attachment.php?attachmentid=23199&d=1269767005
. BoT (ucxoguuku) «VovanZ ExBot8» ot VovanZ
http://programmersforum.ru/attachment.php?attachmentid=23193&d=1269718900
. bot (ucxoguuku) «Crusader v1.4» ot rpy3uH
http://programmersforum.ru/attachment.php?attachmentid=23175&d=1269684979
. bot «Alar BOT v 1.19» ot Alar http://programmersforum.ru/member.php?u=1

. Urpa Fortress u 60oTh http://pblog.ru/wp-content/uploads/Fortress-competition-results.zip
. O3HaKOMUTEIbHAS Bepcus Urpel Fortress 2
http://programmersforum.ru/showthread.php?p=488246
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