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PE(DEPAT

O6beruolv{ HccrteAoBaHvfl Marl4crepcxofr Ar4cceprarlar4 pa3nvlrHbre Sopnaarrr

Qaft:ron ('re.rccr'<terre, rparfuqecKr4e, MynbruMe ;:za).

B AaFIH,LT.M npoeKTe coAepxl4Tcr 109 nrzcroB MarrruHorrncHoro reKcra H 6

rHcroll rlraQllrvecxofr -uacrn. Marucrepcrar Ar{ccepraqr4r BbrrroJrHeHa c

rpa$tl'rec,rcclfi qacrbro I,I3foroBJrensofi B BrrAe Sonufi, pa3Mepbr xoropofi

orpellerltlFo.rcrtt $opviarou A4. Co4epxzrca 19 nurccrpaqnfi 9 ra6nnu v 15

(ropvy'r.

llle.rrro ,,Tnccepra\r4r4 flBnflerc.s I4cc.[eAoBaHr4e pa3r'urrrHbrx Sopuaroe $afinon

lrfl l4cllonlb3ctbaHul r4x KaK "KoHTefrHep" [nfl xpaHeHr4t rt nepeAar{r4 cKpbrrblx

coo6tuesvld't. fli,,st;x AoclI4N(eHH-s ceoefi uenn BbrAeJ'rrn 3a/la.glv Paccuorperr Sopuaru

{rafi,r,rni 'reKcloBrre (txt, doc, fif), rpa$nuecxue (bmp, jpeg, gif, tif), Mynbrr4Merva

(avi, Lrt6reg, mp3); Pac:cvorperb Bo3Mo)KHocrb r4crroJrb3oBaHLrfl MnaArrrHX 6wton gtn

xpaHc)Hltt 14 [epeAar{pt cKpbrrbrx coo6rqenufi; Pa:pa6oraru a]rropr4TMbr vr

nportr)enl.\{Hoe o6ecneqe,une nnfl crefaHorpaSuuecxofi nepeAarru v xpaHeHH{

r.rH$opverqz:u.

ll repnofi \acrkr rrpoeKTa BbrrroJrHrerc-q [ocraHoBKa

c'reraHorpa<pun H rrraH p(3rueHr.i{ 3aAaq.

npo6:revu

I3'r<rpirr n{acrb tualrl4crepcxofi tvceeprarJnzr rocBrrrleHa Sopnrarau $aftnon
pa3nl4ri:Il(lia uailpaBJIeHHocrl4, TaKr4x KaK: TeKcroBbre (txt, doc, r1f), rpa$ravecxue (

b*p,.ipfl, gif, til) u M)/.rlb'ruMe4na (avi, mpeg, divx).

13 rptlrteit eacrkr rlpoeKra rpeAcraB.neHa, pa:pa6oran*afl uuofi nporpaMMa

Stegano,[]raph,,,;\,122, ee ocHoBHbre 3JTeMeHTbr (uo4ynt Gtaph.tpu w

BrlroNro|a:re"tlHr'rfr MoAytr nurep$eilca) nrrnolHeHHbre sa Delphi7.
r{el'.aepralr qartb croAepxl{T pe3ynbrarbr MapKerl4HroBoro r4ccJreAoBaHr.rr ro

B0rrpoc:v [rHeApeHur [pofpaMMbr Ha pbrHKe IT-rexnolorafi
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1'.ES/EEitJ (,Auctio Engineers Society / European Broadcast Union) - O6ruecrso
liny'xorlux(eHepoB / Iieponeftcxoe BeularenbHoe o6:seluHeHue - uuspoeofi
r,r rrrep $ e i cr,xn-rr c ny4uiino il p aguo arr ap aryprr. I]ra $poeoii HHrep S efi c
rto3Bor.f,e'u [epelilBarb 3ByKoBbre cr4rHaxbr MexAy antraparypoii 6e: norepu
I1:atqe;TIla, l(.OTOpOe Hena6exuo TepqeTC9 IIpw ilepeAar{e C11rHaJrOB e aHarorOeOfi

!ro1ln,r:e

A.VI - ,Audio \''i.,jse Interleaved, opurlruanbHafl a66penuarypa A,'rq Microsoft Video
Irclr \/1/iPd13'uYg

A.vI l/tF'l-,G (Ectitable IMI'EG) - pa:rioeuAHocrb MPEG-SopMara. crpyxrypa AVI
ltlPE tll oc H oBaHa roJIbKo ua V-xa1pax, [oAAarorur4xcq peAaKrr4poBaHgro B

rrrc(5<1fr BaAeo-pe,qaK'rope. {rtlt 4aruuefiruero upeo6pa:oBaHnr 3roro $opvara e
craH,laprrtntfr MPEC}-Safi"rr ueo6xo4nMo repeKoAapoBarb ero Ha ocHoB e V-, ll-
zt n -t:toc,rcJloBarejlruocrefi (IPB ).

BitMrp - 6nroBaq Kapra r.r:o6paxeHH-s. ono xe BMP. @opuar xpaHeHr4t
rp aQ rl.rec.K r.{x AarrHbrx

CCIR-IS() l - CC][R flBrtidelc-s a66peeuarypofi I4nrepHaqr4oHa.ubHoro Konaurera ro
1'e-rer-pa$y' r.i Terre$oHl4r{ (International Committee on Telegraph and
1'elephones;), crangapr 601 onuclreaer $opvar qn$poBoro BaAeo c
pa3peueHpt;ew 72Cl x 486 rpr qacrore 30 fq

CoDIltC (rco4er<) - Corler and Decoder - coxpauleHHaq al6peswarypa [nn
NtlIIipocxeN'lbI I4JII4 rlP'orpauvHoro lpafieepa, ocyqecrBurolrlr4x KoArzpoBaHHe n
I eKo.qupo BilHI4e orpeAeJeHHbrx AaHHbrx (uanpuvep annaparutril CODEC
N4oli,ln-Jp'I:iG)

D,ecocle ,i;ielrolr,rponanue) - repMuH, onperenqrourzii [poqecc AeKoMupe ccr4u
.iIAHFIt,I>(

DVI - Dig:ital \/ideo Interactive. cxeMa clr(arr4r Br.rAeo-AaHHbrx $npvsr Intel, Koropa-s
se (ill,ra yT'Bepx(A(lH€t KoMlzreroM ISO e cBere pa3Bzrrvfl MPEG craHAapra

Encoi.er ('x<tAtlpcleaHuerjl -lepMlIH, onpeAensrorqiafi upoqecc e>Karvfr AaHHbrx

Field-- fl.o"re,. C)llelrrr,re u:o6palKeHge B cocraBe Br4Aeo-noroKa. KaxArrfi xaAp
c'lc'fc)I4't'I'I.x LIerHr,IX pI Her{erHbIX cTpox (vepescTpor{Har pa3BepTKa). HeuerHrre
c'flloFir4 scpvrapyt()r Her{erHoe no.[e, qerHbre crpoKa - r{erHoe [one.
Bu;leoct{rlliL.rr Mol{(er 3a[I4cbrBarbcr c no:lrofi pa3BeprK oit (25 xaapos/50
no,reirr) rr qircr,qFr,oii pa3Beprxofi (25 rcarpon/25 no,refi)
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I.EC - lntcrrLational Elerctrotechnical Cornrnission, IzlHrepHauvoHairr,Hafl
l).nenrpor e xHlIqercKa.t KoAaL{c cus. - rocyAapcrBeHHar opraHr43aqun, pa6orarorr1as

c: M(-)

Irrdeo - ol)rrrur{i,rllur,rii cfopual qrzSpoeoii eu4eo:ailucr4 Szpurr Intel

Interprolati.on - uHrepronj{rlHs, cfierltaa,rsssrii anropr.rrM uacrura6upoBaHr4t
Itc>:o,[noii KaprlillKlr c qexblo [oryqr,rrb [onHosKpaHHoe n:o6paxenne. Ha
:rf'oM rlpntrllIHrIe pa6oraror MPEG-pacnaKoBrUr4Kr4, "pacrrrueal" xa4ptr c
tr)er:porrreHr.reu 35il x 240 Ao nonHo3KpaHHofo $opuara

IiSO - InterrnLational Stiandards Organization, MeN4yuapoAHar Opraun:aqrq ro
(l'rarrAaplerH,r

K.uocK - atBT'oHClMHa.s crrcleM? Anf, npeAocraBneHnr nusopMarlur4

NJTSC - lrJatiorral television Standarls Committee, Haquoua:nssrfi Kounrer no
T'eJr e Br.1:3r.rouHbrM Cran4apranr

Pre-filterin€i - rpeABallrlrenbHar $n,rrrpa1ufl, - npoqecc o6pa6orxwuzo6pax{eHufl
119:pe)I (Jlnil'rHeM

Post-liltel'ing - nocneA)'rc,ulaq d)Hnbrparlnq, - ilpoqecc o6pa6orrcunzo6pa)r(eHrrt
Ito()Jl(l {lxilutlt

Quicl.:-finle - cLIcreMnble pacuupeHHx $upusr Apple Anr rpocMorpa 14 MoHra)Ka
r1urp1:,oeor o Br4Aeo; coorBercreyroruuli BHAeo Sopuar

PCM (PuLser C,lrle Modulation) - nunyrrbcHo-KoAoBafl MoAynrqur - craHAaprurui
c,nOco6i r1r,tr:ppoeoro I(oAI4po Ba]cj/.fl 3ByKoBoro cr{rHa"lla npH rloMotqtr
rr o c:r e!,o B a-f e,u bHrl c ru a6 c o:uorH bIX s H a.r e uz ii aM rrlrl4TyA bI

R.eal-firne - ilpouecc, [p(]Hcxogru1r.rfr B pe]Kr{Me pea,'rE,Horo BpeMeHn (Hanpranaep, Ha
3arr.rcb or|}roii MprHy:rbr MPEG rpe6yercf oAHa Mr4Hyra npelreHr,r)

RGB -'lf aelonarq rraJrlrTpa oAHoro rrr.rKceJra. Red - xpacuufi, Green - :e,reuuir, Blue -
r crrlr(js 6

SIF - relllvtl{ H, o nl4cbll}ialorqraii xol,rnbrorepHoe pa3perueHr4e 3 52x240 ro qeK,

coorBerct'Byroule(l pa3pelreHnro VHS (QSIF - Quarler SIF, r.e. r{erBeprb or
Fla3perreH r.,rq SIF: 17 6x120)

S/PDIF (Sion1'/Philips Dig5ital Interface Format) - @opuar I{H$poeoro HHrep$efrca
{lrapH,r: Sionv r.r Philipsr - qrldlpoeofr uurep$effc A,r-f, 6srronoit pa4uoarraparypbr;
S;/PDIF rpeAcraBjlter co6ofr yrpouleHHlrfi napaanr AES/EBU u r.lcrro,rrb3yercr,
B r{ilcTHocTIi. An.g BbIBoAa B UH$poeou Sopuare cr.irHaJTa c KoMnaKr-ArrcKoB.



S, cluare ll i xe:l R.c,s oluti c'n - KoMr brorepHoe pa3peueHue BHAeocHf H aJra,
c)oc)rnerc'l.Bvroqee craHAaprHoMy VGA-peNutry 320x240

VFw -'v'idc:o tor wirLdows, nHrepcpeiic u Sopvar qaQponoro Br4Aeo Qupuu
lu4icrosofl

VTR - \/ideo'i'i,rpe Rercorder, MafHI4ToSou 4nr 3arfircpr H BocnpoH3BeAeHHr BrrAeo

VoD - \/ideo on Demanc[, wr4eo no rpe6oeaHtrrro, repMHH, onucuearcrqufi
rio3Nl o)KHocTb AJltt no.lrb3oBareJIr B 4aHurnZ MoMeHT BpeMeHr{ :arpe6oears
lro,5r:,ii nrrdpaHutsrfr ar,r Anr rpocMorpa eu4eoSu:nv

SMP fE - Soci:1y of XltotiLon Picture and Television Engineers, Coo6rqecreo
tr{uxeueprls KnHo H Teireeu reHzfl. oAuoaueHsrri.r $opvar KoAa Ant
c a Frx ll oH Ll'i,arJJ4u ia y,I r{ o - H Br{Aeo -AaHHbtx.

V/AV - ul4poxo pacrlloc'rpaHeHHbri.r:eyxonofi Qopvar a,'rs pC.

LI-RL - a6t,ipeer,rarypa IIT'TP aApeca e Internet

3LI - 3arqLtra unQopvzLqnn.

KolnroBr(rI - cpoprular rpr3Acrae,rreHr4q cr.rMBo.na e (tafi,re (DOS, ISO, KOI8,
\Vinclo,'vs')

KoHreiirrerp -* llcxoAHr,rfi $afin ilpeAHa3HaqeuHrrfr Anf, xpaH eHVfl cKpbrroro
coo6ureHlrr.

K C - Ko\rnE,rolcpHa-f, rlrer-aHofp a$ut.

flnxce:r -- (Ficr';el- Picpure elernent)24x6urssrfi pasuep BKrtolraer e ce6q Ha6op
F:GB H Tax Ha3brgaetv{rri.r a-rrda-KaHaJr

nO - ilporpaMNrHoe oCiecreqeHue.

ClIr'ts'ln: uracfpoeoe rpeilcraBJreHr4e urr$po-6yKBeHHoro 3HaqeHr4s B KoAr4poBKe.
Pa:lrr.:p cr.lx/rBoira 1 6itilt.
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BBEAEHI,IE

Ccrapeveruqafl Ter{AeHquq pa3BrTr4fl Mr4poBoro coo6rqecrna HarronHeHa

I{:OJIOCC€t-lbFtbIr,I KOJTLIIIeC)TBOM CeKpeTOB, KOTOpbre B CBOIO OqepeAb CTaHoBrrcrr

N,tolUI{bINI clpyx(:neM B pyKax, KaK 6enblx, TaK n TeMHbrx czn. IIoMHMo BnaA eHvrfl r4MLr

Ba)KHyK) lto-[b t'rfpaer n NfexaHn3Mbr KoMMyHr.rKaunfi. Belt yMenoe H cBoeBpeMeHHoe

Iltpl4MeHellHe r,lilKpera B HyxHoM Mecre Moxer npoI43BecTI4 B3pbrB OTnaXeHHOfO

orpr?rll{iivtil crpyKTypbl (or 3KoHoMnrrecKoro 6ata]Hca crpaHbr, Ao JroKaJrbHbrx

xouQ:rurlon B, (ropsqtlx rouxax>). HaAexHr,rMn cnoco6alrn repeAarrn 3Toro

pa3p)'rrra'fe.-rbrrofo opyxt{r sB:rfltorcr rrr4Hwu rereKoMMyuuxauuft. K npnMepy,

n:ocJIe co6rrrrari, ilpott3oule.Irulix 11 ceurq6pr e ClllA, MHoftre 3aAarorc-f, BorrpocoM,

r.qe ){ie 6olrln clueucit)'x6rt. no.{eMy oHH He cMor:lr4 [peAy[peAr.rrb o roroBru]eMct

TepaF.Te raKofo Maculra6a? llpeacraBltreJiu rt Areurcrea Harlr4oHa6Hoi.r

6esortacttocrl.{, li IJerrrpelJlblroro pa3BeAbrBareJTbHofo yrrpaBneHLrfl,, ra @e4epa,rbHoro

6ropo paccreit,oeaHfiLi 3aqBJl-{ror o cnoxHocrrx nepexBara coo6ureuufi, xoroplrvz

o6l,te{I'rearcrTc:{ TeppopllcTbr. r{ He B [ocJeAHroro oqepelb peqb r.{Aer o6 :,rexrposHoii

KoMMyHlrltaullt't:. Koropyrc 9TI4M BenoMcrBaM He y.uaerc-tr 3acer{b z pacurn$poBarb"

I,luenHo flourof/Iy OI;P u cefiqac aKTI4BHS rrptr3brBaer K corpyAHr4llecrBy B9AyUHX

aMeptlKilt-tcrKIz>i. npooaLii4epoB, ycraHaBnnBaer co6creeuHbre cucreMbr MoHr,rropr4Hra

?xeKTpoilHc)ro rpa{rura u cHoBa [oAH[Maer Borrpoc o Heo6xo4uMocr]1

c)'ule0'r1l[)BitHl,ll Ant IrpaBureJrbcrBeHHbrx opfaHtr3aqufr <uepHoro xoAa)> IJlq cucreM

coKpt,I'rl4fi lrHdloptrarJlrv, co:lAaHHbrx s CILIA. 3au]nrHr4Krr xe rpaxAaHcxrzx ceo6o4

cqHTetIo'f, rlTO cneUr:,rv.x6lt [pocro nblTarorcq Bocrlonb3oBarbcq MoMeHToM w

,[efarbHo \/c]'a.HoBLI'llb c14 creMbl, ilplr3BaHHbIe Ha CaMOM Aene He CToJlbKo

o6uallvlxt.'tBarl reppr<tp1,1groB, He orpaHnr{r4BarolUt4xcr tr4urepHerov, cKoJtbKo

)ltoHnTosl{TL ..II4r{Hyrc nepertucKy ilpocTblx rpa)KAaH CLIIA, qTO, KoHer{Ho )Ke.

.f,Bilterct Hap)'rueHHeM fpaxAaHcKr4x npaB 14 yuleMneHr.reM AeMoKpaTHr{ecKHX

ceo6OA. C),{Hilllo ocraBHM pa:6opr<r,r o npaBax u ceo6oAax aMepr4KaHual,r pI

nonpo6'ie.N,r noplfparb t3 itrfitloHoB.

OcHoBuit:;I 3anagta ceKpera, qro6rt oH ocraBarTcr ceKperonr. OAHo AeJro, KofAa

oH Haxolll{Tcfl Hi ([ot:oe)) u coBeprxeHHo Apyroe, KofAa Bo3HHKaer Heo6xoAr4Mocrb
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flepellal'b ero. l( [pl4Mepy: cb]H cryAeHT roJroAaer B AaneKoM ropoAe r4 npocr.rr o

nocu"Ibtr0ir MilrepuaJIruofi [oMox]H po4wre,rei. 3a HeHMeHr4eM Bo3Mo)KHocrrz

leHe)KHbll( flepeBoAol] H:t ce:ra faAroKHHo orerl petuaercfl or[paBnTt 5000 TeHfe 11c)

noqre. I(ttx nu ,lyMaere, roecr J'II4 B 3ToM Mec-sue ro,ronHrrff cryleHr? fl sanrenesHcr

ocTaEJ'IIo 31'oT lsorlpoc oTKpbITbIM. llpn rpaHcnopTt{poBKe CeKpera Sa4efiCTByroTcrr

pa3nl4rlFlble Ka'}llaJlbl r3Bfl:ll4 (or novrbl, Ao BblcoKocKopocTHofo otIToBoJloKoHHofCl

xa6errr) w cyulecrByel BepoqrHocrb He,lo6pocoBecrHoro rrocraBulprKar

'rpaHcr[c)l)'r'Erbr]: vcnyr .Haflrero ceKpera. Beat BJro)Ktr orerl B KoHBepr c 5000_nru napy

{lorot-par]llril c ,locror-Ipl4MeLlare,ubHocr-sMr.i rocerKa, Bo3Mo)KHo H He cry.{r4,Tocr 6br

ronoltHoL o o(5tvtopoxa Ha IeKIIHLI <3au1nra uusopuauura B KoMrrbrorepHbrx

cl'IcreMa.x>>. Hel BAaBatcb B HIoaHcbI rloBeAeHr.rr Brracreii naoxno cAenarb BbrBoA, Lrro

repeltaeit ceKpe'rHofi uHQopua]-Jj/^r4 ueo6xoAnMa 14 npocrbrM cMeprHbrM.
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1. IIOCTAHOBKA IIPOEIEMbI

FIa cefrljri{rur{Hfr AeHb c}'qecrByror IBa cnoco6a coKpbrrur coo6uleuafi. 3rc,

Kplin'totltaQ'tun:. (c Ap.rP,es. - t{3MeHeHHoe nrzcrr,ro) H creraHorpaSrax (. Ap.rpeq.-

TanHOe t]]4CbMrJ )

(lo,r6rqeulre, rpr:6yrou1ee xon$Hgenqraa,rrnoii nepeAar{n, [pr.rHrro Ha3brBarr,

otnKpbtL,4btv tlt'?KCWrct,v. llpoqecc npeo6pa:oBaHHr orKpbrroro reKcra c rre,rrErc)

cAe.[€rTb He[o]-I'{THbIN,r ero cMbIcJr An-s flocropoHHr{x Ha3brBaercn tuuQpoeauueu. E]

pe3y.r.:bra're urrr,:ppoBZLrr4sL coo6rueHl4q ilonyLlaercr u,tuQpmerccm. flpogecc o6parHorc)

npeo(iptr:oEraHHtI ruHcppr:excra B orxprrrf reKcr Ha3brBaercf deruQpo6aHtter,,t.

(roacttruQ-tpoearuetr). lJa'yxa, r43yqaroula{ N{eroArr upeo6pa3oBaHnq (ruaSpoeaswi,l

zHSopvraqrlta c Ilerbto ee 3ailIlrrbr or He3aKoHHbrx rroJrb3oBare,refr, Ha3brBaercrr

Kpltnmoep,(ubuei!.i.

I)accmorprrlr ocHouHLre 3JreMeHTbr cxeMbr rpaAl4uI4oHHoro

( Puc. 1 ).

Ilctol rr,r ri

coo6uleurr;r

PucvHorc I

14o,r e,,.,r r, Tp trillrurronu o il Kprr rrro cH creM[,r.

A,rropurnr
geurH$ponaaHl

urnSpoeauar

,\: A;rropurur
'-----D- u.lHQpoBaHLrf

KplrnroaHeur nrrrx

3autuuteHHrrii xaHa-r csRl14

14crclqurrx

ficronb3yMoeFo
K tr]NU 2



I4c'rcr.rnnx co3Aae)T coo6rueslle n SopMe orKpbrrofo reKcra X:[X1,X2,..., X,J j

l),reuesraMn -,\;' orKltblTofo reKcra X l.enxrorcr cAMBoJrbr HeKoroporo KoHerrHorcl

arrlawrra. ,l{n:'r ruliSponilHrifl r'eHepnpyercfl KJrroq n $opue K:[K1,K2,..., K1J. flpu;

Harl{r{1114 B Ka'qecrBe l4c}tolHbrx AaHHbrx coo6ueHLrfl X ra rurrcva urn$poeaHus K c:

fIoMo LIJt,Io arfopHTr4a urn$poeaHr.rx Qopuupyercx uruSpoeansslfi reKcl

l': [Y t,l'2,,.., I1,/. 3ro MoxHo 3a[r.rcarb B BHAe $opnay,ru

Y:EK(X). (1)

f{ar*leur H:olaql4t o3Harlaer, qro I noryvaercr nyreM npnMeHeHr4fl anrop4TMa

naSpronasvts I'i K orKllblToMy reKcry X [pr4 Hcno.]rb3oBaHr4rz x,rroqa K.

Ilperlrro"ualaeurtti. IroJrvrlareJrr, coo6tqenux, pacnonaraf, urc.rorr K, AoxxeH

HMerr, Bo3MOxErocrb rlbrrroJrHr{T'b o6paruoe npeo6pa:oBaHue

X:DrU) (l)

llportleutlx, o6,ra.Aarculrai.r Bo3Mo)KHocrblo o3HaKoMt4 Tbcs c Y" Ho He

liN'leroull{ii locr':!'na Hl4 K K, nwx d uoNer [onbrrarbcq BoccraHoBr{TE, X wttu K utu
orda e'rn;< o6rexra. llpn orov ronpa3yMeBaercfl, r{To nporr{BHHK 3Haer r,r anropl4TM

urradlpona,u.ax (lil). i4 alrollnrr,r leruu$poBaHur (D). Ecnra rporaBHr4K 3auHrepecoBaH

pacrro3Halr, ToJlbKo onHo KoHKperHoe coo6rueuue, eMy cneAyer cocpeAoroqr4Tb

cllou ) cllt;rl{rt't Ha IloccraHoBJreHur4 X nyreM rrocrpoeHr4r BeporrHo

coorBerclB)Iro[lero L]cxonHoMy orKpbrroro rexcra X. OAuaxo qaule [porHBHr.tK

6bteaerr 3a.t{t{Te])ecoBer}I B nonyqeHl4n Bo3Mo)KHocrLr qrlTarb r4 Bce [oc.]reAyrorur4e

coo6ulettltq. B sToM c.rlyr{ae ero ocHoBHbre ycrinr.{r Aon}KHu 6rrrr cocpeAoroqeHbl Ha

BoccltH()BrreHrr{ K nrzrerr nocrpoeHus Bepo_srHo coorBercrByroxlero zcxoAHoMy

n.rroqa ff-'.

B or:"rz.Il.r13 or Kpalrtrorpacpuvecxrzx MeronoB c qBHo 3aMerHbIM fIpHcyrcrBLIeM

unQotrlntilqltlt, crelaHOrp,ahufl. IiMeer nper4MyrrlecrBo B ToM, r{To coo6rueuue

crr:pbrroe :rT'trM A4eroAOM rre npeAflo.]rafaer seFroi.r BT4AHMOCTTZ COO6UIe]HWs. vctopufl
crefarlol'pa{tu'le:cxHX IrplIe\IoB HarluHaerc.f, co BpeMeH rroflBJreHr{f, rrr4cbMeHHocrrr.



flepnsre c:JIOALI crerallolpa(bl4rrecKr4x MeroAoB Teprrorcr B rny6oKofi ApeBHocrH.

T'ax, Hitlt pltl,{el), o6rueuggecrHo, r{To B ApeeHefi fpeqr.ru reKcrbr rrr4cailvcb Hel

nolueqKal(, roKpbrrbrx BocKoM. Bo wz6exanpte norraAa1r4fl coo6u{eHHt r{:

ilporrlBrrr.rK\r,, L{c[oJrb3o}anr4 cneAyroII{ee yxHrqpeHHe. cOCXa6ru4Barv BocK c

.qo[IeqeK, -.trrl\:atIrH cclo6iqestte rtp;lMo Ha [oBepxHocrr4 AepeBa, rroroM cHoBa.

rIoKpI>IB,lJIrI AOL-qeqKy BocKOv. Ta6,rrzr{Kt4 BbIfJ'IflI;eilw 6e: z:ueueuufr H noToMy He

Bbr3br Ba.lu tolcl:peHu i.i.

l.opouro tl3BeclHbl par3nur{FlbIe cnoco6br cr(pbrroro rrr4cbMa Me}KAy crpoK o6rt.rHoro

He 3atUl{ruaeMoro rlllcbN/la: oT rIpI4MeHeHH-q MoIOKa AO uc[onb3oBaHH_q CJTOXHbIX

xLIMH qec F:Ilr{ p eaxunfr c noc,reAyroruefr o6pa6orxoii npn r{TeHr.ir4.

dP"r-rae MeTOIbr crefaHofpaLwu BKJ]IOqAIOT I{CTIOJIb3OBAHT{C

MI'IKp()CpO'rOcHt'l:v{KOB, H(l3HarlltTe"llbHbIe pa3nlr1r:9'wfl B iF'allir/r}alnr4u pyKOrrr{CHbrx

ct'{MBOJIOEi, N{il.ileHbKHe |IpoKonbr onpeAeneHHbrx Ha[erraraHHbrx cr4MBo.]loB 14

MI{oxec'rBo Ap),rrlx crroc,c6oB no cKpbrruro rrcrtrHHofo cMbrcJ,ra raiisoro coodrueHu_s

B orKpbt:roii nepe[Hclie. Cero4u-a, B To BpeMr KorAa KoMlbrorepHb]e rexHoJtorr4q

npl4ArLrlll HoBl:II"I HNtll)'JIbc pa3BHTI4ro 14 coBeplxeHcTBoBaHHrO CTeraHorp a$wu,

[oqBLfJ'ICrcb ]F{ol}oe Ha[paBneHhe B o6lacra 3arII4Tbr IzHSopnrarJr4v 
- 

KoMtlblorepHafl

c"reral{ot-Frac[lurr (KC).

Crlnpen'tcuuttit upofpecc B o6racrn uo6amnrrx KoMrrbrorepHbrx cereii 14

cpeAcrB l/Iy.tlb1'llMel]4eL |]pl'lBen x pa:pa6orKe HoBbrx MeToAoB, npeAHa3HaqeHHr,rx

Arl[ o{5ecrtelqeHI.tt 6e:ona,cHocrl4 [epeAarIn AaHHbrx rro KaHanaM Te,rreKoMMyHLIKallufr

v HCrIC'.r'Ibt3OBtIIIHt IZX B HeO6gqereHHbIX Ilen.f,x. 3rr,r MeroAbI, yr{HTbIBa_rI

ecTec:fB€)ll.HLIe IIeToLIHoc'fZ ycTpoficre orlucppoexu H zs6rgo.{HocTb aHaJroroBoro

Bl4neo virt4 ay,lHo cl/tllHaJIa, ro3Bo,rlsror cKpblBarb coo6rqenur B KoMrrbrorepHbrx

cpail,reLx <<KOsrreilsepax:)). llpnuev, B orJrr4que or KpunrorpaSn:u, Aa1;g1bre MeroAbr

cKpr,rErax)r' caM rpaxr nepeAaqu uuSopvaqura.

K. LLIesuoH- rtan Hart o6lryro reopurc tafiruonucu, Koropar flBrrflercfl 6a:zconr

crerallorpa(tr'ia KaK HayKH. B conpevenuoii KoMnbrorepnoii creraHorp a$uw

c)'ruecrB)'c):f ABa ocHollHbrx rnila Qafi,ros: coo6ruen safin, xoroptrfr

[peAHa3]{aqeH ,qn{ cKpbITHq. v xoureiiHep-Saill, roroprifi Mo)r(er 6urs



1at.

ficfIoJIb:iOBaH ,AJIfl CKpr5lTnq B HeM coo6uleHrfl. fapu 3ToM KoHTeiiHepbr 6btBaroT

.xByx rI4rIoB. K,r:nreiirrep--opr{rrrwat (ntu "llycroii" r<osrefiHep) 
- 

3To KoHTefiuep,

xoropltt,i ll:e coAepx(Hl cxpstroie nn$opuaqlrr.r. Koureiiuep-pe3ynbrar (u1u;

"3anortter:rllbli{" KoHTefiHep) 3To KoHTeItHep, Koropbrfr coAepxuT cKpblTyrc

urr$oprlaqlalo. Ilol x.rroqoN{ rroHnMaercr ceKperHbrfr elenaenr, Koropbrfi onpegeJrler

nopqllori :l€U,rec eHr.lq c,l,o6uleH:.1^fl B xoHreiiuep.

C)cHoeHsrt\{Ii trc),roxeFlI{tr\4I{ coBpeMeHHofi xonnnuorepuofi creraHofp a$uu.sBrflrorct

cle,q)'Io.rIrze):

1. V[e'roAsr cKpbllt4-s ronxHbl o6ecne.ruearr ayreHTuqHocrb w uenocrHocrb

$ai1ua.

2. IIP..:;]NO.:IAIACTC]J{, LITO IIPOTI,IBHHK}/ TIOJIHOCTbIO II3BCCTHbI BO3MO)KHbIC

cleraHo lpa$nvecxHe \,reloAbr.

3. Ee:,crtacrtocrb r\,IeroAoB ocHoBbrBaercq Ha coxpaHeHr4u creranorpa0uvecKaM

nllero6per:roBaHueM ocHoBHbIX ceoi.rcre orKpbrro [epeAaBaeMoro $affna npra

BI{e'c€rHI4:Ii B uefo ceKperHofo coo6rqeuux 14 Hexoropoir neugeecrHofi

nl)olr{BFr:}rxy uH rpollMar_lr4r.r 
- 

Krroqa.

4. la;rte erlJrrl $eLxr cr(pbrrr.ifl coo6rueHus craJ'r H3BecreH [porr4BHrzKy r{epe3

c0ot5usl,'1rca, I4:iBJIeLIeH14e caMoro ceKperHoro coo6rqeunr npeAcraBnrer

cJro.x(.Hvr o Bbrrr u O.llHTeJrbHyro 3aAaqy.

B ceg:ltt c Bo3pacraH.aeNl ponn r,ro6arrubrx KoMrrr,rorepHbrx cereir craHoBr4Tct

Brle 6ol::e BiI)KHbIt,{ 3Har{eHHe creraHorpafiwu. AHa,rns wndtoplraquoHHbrx

IICTOTIHI.iKOET I,.C)NIllbK)Tepruotr ceTI4 Internet rtO3Bo.[qeT BAe.[aTb BbtBon. qTO B

Hacroql]It-(3 BperMt crefiaHorpa$Huecxze cucreMbr aKTHBHo Hcilonb3yrorcr nnfl

pr3rllel{I]i{ 0 Jle/]''/rc tllHx OCI{OBHbrX 3aAaq :

1. 3eiur.rra xou$lrAerHuua.rrurofi r,ru(ropuaqrzra

AOC'f y[a;

flpecl,lolteHue ct'tcreM MoHHTopI4Hfa 14 y[paBneHur cereBbrMu pecyp caMr4;

Ka vv,:p,r r.i'poBaHlre trpo rpaMMHofo o6ec neuenat ;

3antltla aBTotr(tKoro npaBa Ha HeKoropbre Blt.ilbr r4HTe-u-neKrya,uHofi

co6c'reerrltocru.

oT HecaHKur4oHr4poBaHHofo

2.

a-l

,4T.



r:i

C)crauo:lrMcr rroApo6uee Ha Kax{Aoii u: neper{r4cJTeHHbrx 3anaq.

3ou1u,mc; rcout[tudeu4ttatuuoti uujtop.vra4utr om H E C Q HKI.IU O HUD O 6 AH H O Z CI

docm.yna. i)ro o6-uac'r'b l4cnorb3oBaHuq KC qBrqercs narz6olee :rfSer<rueHofi npLl

perleHfln rpoo,neMbl 3aIIII{rbI xouQu4euuHanbHofi raHoopuaUr,ru. Tar, uanpr{Mep,

roirt,Il:o cJlla ce.KyHAa oqa$ponaHHoro 3ByKa c qacrorofr 4r.rcr<perr43arplr4 44100 frl zr

ypoBl{el'{ orcqera 8 6wr B crepeo pexlrMe [o3BoJr.rrer cKpbrrb 3a cqer 3aMeHbI

HaHMeH3e :tHerrlHMbIX MJIaAtuHX pa3pflAoB Ha cKpbrBaeMoe coo6u-(enue oKoJro 1Ct

F.6aiir nH4l,lpt,,laquu. Ilpm 3ToNI, H3MeHeHHe 3Har{eHr4i.r orcqeroB cocraBJrser veHee i

9'0. Ttrxcre I{3N{,ilIleHHe r.IpaKTHr{ecKLI ne o6HapyxnBaercs.rrpLr rpocnyuvBaH:zra $aitrcr

5 o;rsrutt nc'rBorvl lroleii.

flLr'::,tdo.tt7HLle cuctne.v ,vroHumopuHea u ynpalJteHutr ceme6bm4u pecypcatlu.

flrerztHclrpa"Su.lecxtre Mero.qbr, HartpaBneHHbre Ha nporriBoAeiicreue cr.rcreMaMl

ltoHl{Top]4Hfa r.I y[pa.B-IeHns ceTeBbrMH pecypcaMr4 rrpoMbl[neHHofo [rrrHoHaxa,

n<l3Bc)"utiru'u ttporuBOcrotrr norrbrrKaM KoHTpon-s HaA nnSopnaaur4oHHbrMl

rpoclp€mrllBou rtpr4 npoxo]ItAe:n:a:a aH$opvaqraa qepe3 cepBepbr ynpaBneHurr

,'I oKaJIbnbt r H l'.llo6airl HbIX BbIr{IrcJltrreJrbHrIX cerei.t.

Ka"u.y'cp;,t.ttposah'ue npozpailxrHozo oSecne,teuun (lIO) fpyrofi eaxHoir

zanaeefi c'reral{orpaQtuu tBJr-{ercr r<anry$:rupoeaulre lIO. B rex c.[yqa-sx, KorAel

Hcrlo,']b:ioBa.HLle fICl He3aperl.Icrpl,rpoBaHHbrMr4 no.rrb3oBareJrtMti tBr'rterct

Hexe.ra'fe'J1bHb,rrr,{, orjo Mo)r(er 6um :axauyS,rupoBaHo noA craH.uaprHbre)

yr{LlBepca-qlHbter [porpaN{MHble [poAyKTbr (uanpral,rep, TeKcroBbre peAarropr,r) r.r:ru

cKpbl'ro B {rafilax M\/JrbruMeAHa (Haupnrrep, B 3ByKoBoM corrpoBox [elnui
KOMn bK,]'gPH sr x r.r rp).

3oulumct azmopc'Kux npas. Eure oAHofi o6riacrsro rrc[o,rr63oBal:at:,

crefaHor1)tzlt:pL4):,4;, tBrrlerct 3alur4Ta aBTopcKoro npaBa or [HparcrBa. Ha.

KoMrIblc'TepHblle rpaQuuecxtte rz:o6paxeuax HaHocr4Tc{ crteUHanbHa{ MerKa,,

Korotr)at ocraer,ct HellllAl{Moi.t 4;ts rJTa3, Ho pac[o3Haercs cneqr4anbulru lIO. Taxoe

rporpal\r\lHOe o6ecrreqeuue y)Ke ncnonb3yercq B KoMrrbrorepHbrx Bepcr4rx

HeKol'oFrblx )KVllHanoB. daHlloe Ha[paBJ'IeHHe crefaHofpaclnu [peAHa3Har{eHo He

Toilbxo Jlns 06pa6omH l.i:o5paxennfi, Ho Lr il,nfr $aiiloe c ayAr4o- rz



1,1

BuAe(lr4 H (f o pv zrqrzefi

c o6ct:ee'H rHclcrh.

LI IIprr3BaHo o0ec|Iequrb 3arlury HHTCJIJICKTYANbHOA

[] saclos.ulee BpeM.f, \{eroAbl KoM[blorepHofi creraHofpaSHr.i pa3BuBarorcq [o AByNr

c)cHollHt:I 1,{ HanpaBneIIut,M :

L N'[e:ro1:1t,t. ocHCrBsHFIbI€ Ha HcrtoJlb3o tsaHru4 c[euHaJrbHbIX cBoficrr]

Ko \{ fr bror epH srx rpoltvaron:

2. Me'ro,AbI. ocHoBzrHr{ble Ha ug6rrrorrHocrn ayAno LrBl3yanbuofi nu$opMarlnr4.

.[Iepaoe FIaIIpaBJIeHI{e ocHoBaHo Ha ac[oJrb3oBaH:zra cfleur.ranbHbrx ceoficrB

K:oMllbK)'teprHbi\' (toprvraroe npeAcTaBIeH[r AaHHbrx, a He Ha rls6lrroqHocTr4 caM[]l

AaHH;IX. (lnet(lla,uusle ceolicrsa Sopuaron err6uparorcr c yqeroM 3aulrrrbr

cKpblBaeNtolo c,oo6lur3Hl{t or He[ocpeAcrBeHHoro rrpocnyuvBaHr4fl.) rrpocMorpa wrLr

[poq'felrl'ttf. Hra ocHoI]laHI.IL4 aHarrr 3a Marepl4anos ra6r. I uoxno cAenaTb BbrBoA, rlro

clcHollHl)I\4 HallpaBJlel{HeM KoN'IrlE,toTepuoil creraHofpa$uw {Brqercq acnoJrb3oBaHue

n36brto'ltltocru ayila;o tl el.i:ya,rsuofi rlu$oprrarlrlrz. IJuspoelre Qororpa$urz,

uucppoea;'lt M1,'361qs, quQponoe BHAeo [peAcraBrrrorcq Marpr4r]aMrr r{HceJl,

Korol)bl3 .Kc)Allpyior LIHTeHcLiBHocrb B Ar{cKperHbre MoMeHTbr B rrpocrpaHcrBe wlutvt

Bo Bl)el,Ierll{. I{a$pc'nar $o'rorpaSun - 
3To Marpr.rqa quceJ.r, npeAcraBrqroxlnx

I'iHTeIrcIiEiHocf b cBera B onpeAe,rennr,rfr MoMeHT BpeMeHH. IJu$ponofr :nyx 
- 

3Tc)

\laTpl4uie qI{(le.ll, rrpeAcraB,rl.flroxlar r{HTeHcttBHocTb 3ByKOBOfO CLlfHa[a B

rlocJleAoB'&f'e"lbuo t4A)/rq]le MOMeHTIT BpeMeHrr. Bce:ru r{I4cna He roqHbr, T.K. HC)

TorrHI)I 'y'c'rpr:iicrea oqrz@poexz aHaJTofoBbrx cr4fHaJroB, aMerorcq rxyMbl

KBaHI'oBilllttfl. .M,ra4ullie pa3pqAbl qraSponux orcr{eToB coAepxar or{eHb MarrlC)

no,le:lHcrti r'rH(lclpuawru o rer{yulr.rx [apaMerpax 3ByKa v Br43yanbHofo o6pasa. tr4x.

3a|IoJrHe)H.ae o]:q)/TtlMO He BJTH{eT Ha KarrecTBo BocnpHfl-il4s., rITo I4 AaeT BO3MO)KHOCTL

r,Tq cKpbr r 14r rlor]oJrHure"[bHoit uHSopMar]r.ru.

fptr$t4ur:cKHe LiBelHbIe rfafi,rsI co cxeMofi cnaeruenrzq RGB KoAupy]or Ke)K[]rcr

Tot{K)' pl'tc)iHFia rpeNlg l5ainatm. Kax<:faq raKafl TorrKa cocroar H3 a.rInHTHBHbrx.

cocTaBJTtlrclliH:{: KpaClHOfo,:le,rleHofo, cIlHeto. tr4:lreHeHt{e Ka)KAofo t43 TpeX

HaHMtSH(l€: ::lHilqI'lMbIX 6nt npnBoAlrr K r43MeHeHr4ro MeHee 1% uHTeHcIrBHocrIZ

.laHHoI'i 'IrctlKlzl. 3ro rto3BoJlter cKpr,rBarr, B craH4aprnofi rpa$r,rvecxofi r<aprprHKe



l:i
c)6bet!{oNI 800 .K6aiil c)KoJo 100 K6afir Hu$opvaqHu, rrro He 3aMerHo npr4

r.rpoct{o rpe H3rl0paxe,Hr4JL

flplzror"r npuM€:ll. 'romxo oAHa ceKyHAa oqzsporaHHoro 3ByKa c .racroroii

!,l4cKl)el lj:3311L1il 44100 f'q H YpoBHeM orcqera 8 6nr B crepeo pexr{Me rro3Borr{er

cKpblrb :lil cqo']] 3aM€illbl HaI4NreHee 3Har,rHMbIX MIaAIXIX pa3prAOB Ha CKpbrBaeMOe

coo6luenae o'KOJlo 10 K6ar,ir nHSopvaqun. llpa 3ToM ri3MeHeHr4e sua.{enr.rii

orcLI€:ToIl cocTaBrte)T N{eHee t'1, Taxoe r.r3MeHeHI4e [paKTnqecKl4 He)

o 6 n alry;Nr4 B aercri rlp r4 irpic cny ur4 B aH un $ aft ta 6 or ruruucrBoM,'r roAe ii .

Ana,rr:r.rpyx '::enAeurlufi pa3Bw:Tttfl KC MoxHo rrpeArronoxr4Tb, r{To

6-uuNaiirur're I'oiIbI r'urrepec K pa3Br4rnro MeroAoB KC 6yaer ycvnvBarbcfl

So,rlrue n 6rl:rrure. llpe4nocu,rxrz K DroMy yxe Qopvlrpyrorcr ceroAHr.

qacrFrocT!i, ciciueussec'fHo, r{To aKTyanbHocrb npo6letru

SesorracHocrrr nocroj{HHo pacrer n crnMyJrr4pyer [or{cK HoBbrx

r.rHQopvaqzrrl (:31.{). C apyrofi cropoHbr,6ypHoe pa3Br4rr4e an$opuarluoHHbrx.

'rexH()rc)fl'{?t o{lrsclleqtIBaer Bo3MoxHocrb peanrt3arlrlr4 3THX HoBbrx MeroAoB 3V. I4;,

KOHeTIHO CI'IJTbI{bINI I(:aTlaJLI3aTOpOM 3TOrO ilpOqeCCa qB.llqeTCt ,raeIaHOO6pa3HOel

pa3Blzrlle l(oMllbtorepruoi.r celn o6ulero [oJrb3oBaHr4r Internet, B ToM qrzcJre raKue

Heperue.ll:tbIe ilporHBopeqlrBrte npo6,reuu Internet, xar 3auJaTa aBTopcKoro [paBa.

:3ilu-lH'fa rllpaB Ha nl'Ir{Hyro 'tarrluy ) opraHa3auur :,rexrpoHuoii TopfoBnu.

npoTlrBolt paBE:ar. neqT(3rr,HocTb xaKepoB, Teppopt4cToB H T.fr.

Electl,ra )iirq)ar1:T'erpuoir reu4enuuefi B Hacrorrqee BpeMr e o6racru 3V sBJTrerc,

BHeApeFit413 Kpr.InroJl()fLlLIecKr4x MeroAoB. OAuarco Ha 3ToM rryrr4 MHoro eug

Hepel[e]llltblx npo6len, cBt3aHHbIX c pa3pylrr,rreJrbHbrM no:4ei.rcrBueM Ha

Kpr{rtr]oc:pe!,crga rar(H]l cocraBJr*oruax uu$opuaqrzoHHoro opy)Krz, KaK

KoNITIbFoTepHbte BI4pr1g61, .lrorHqecKr4e 6ol,r6u, aBToHoMHbre pe[nr.rKaruBHbre

fIpofprz1v1x151 L|t. r.rI. O6t,eluseHHe MeroAoB KoMrrbrorepHofr creraHorp aSuu u
Kpnnl'orpa$tuu ttBI4JIOcb 6rr xopourI4M BbIXoAoM 143 co3AaBrxerocr rrojloxerin-s. B

3'toM c"-ly9:?(l ylla,.Iocb 6r,I ycrpaHnTb c,ra6ue cropoHbr r43BecrHbrx MeroAoB 3atur4Tr,r

rrH@opmaL\wv v pa:pa6orarr 6o,ree e$$exrunHbre HoBbre Herparr4ur4oHHbre MeroAbr

B

ece)

B,

anQopuaquonnoiZr

MCTOAOB 3ATUHTb

o(5 e c n eq e r lNx r,r r lrf opMarlr.itoH Holi 6 esonac Ho crn.
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T e l,,t a la<r c ti nH c: c eprTa rJVtT'. vcnor b3 oB aHa e n u $ opM aqlroH H ofr ttz6snor{H o crr4

{lafr,r,rn i-t,rItT llepeAar{H w xpaHeHlr-s cxpslrofr nHSoprr,raqan. lawuax reMa 6star

-BbIOpIHB lB cBtt:lr1 c reM qro cr.rryarlr4r BoKpyr creraHorpaQuuecKofo nporpaMMHorcl

OOCCIICIICHH,[ CKJIANbIBACTC' TAKHM I{TO BBI4J]Y CBOCft CJIO)KHOCTIjI

tlpoftr)al\{N,ltlloH pr-'&JII{!li1L{\1r4, tlMeeTcq Ma_[O npofpaMM c TaKtrMI4 BO3MO)KHOCT'MT4 Ir:

3ar{acr}'CI :3-ro ltorlpo0Ty MotueHHl4qecrBo. A nr{Teparypbr c orrHcaHrreM MeToAoB rz:

BOBCC Her'.

I-le.rs At4ccepralinra: Hai4Tvr Bo3MoxHocrb xpaHeHu-s v [epeAaqn cKpbrrbrx.

coo6tuesnli B (lali,ra.x ((KoHleiiHepax)), 6e: ri3MeHeHnr pa3Mepa caMoro Sartm.
Zlcxo,qr Id3 3ToI'cr orIpeAeJr{JT 3aAar{[ HeoSxo4aMbre nJIr Aocrr4]KeHr4tr \env:

1. pacc\rorper:r tfopuaru Safi,roB: reKcroBbre (txt, doc, r1f), rpa$HqecKne

(bmp, jp.g, gii, tif), Mynbrr4Metrva (avi, mpeg, mp3);

2. pacc.\,Iorperb llo3Mo)KHocrb r{crroJrb3oBaH:aflMnaArxHX 6utos ilrs
>( paH eHr4-s r.{ nepeAaqn cKpbrrbrx coo6u euui,t;

3. pa:1ria6orrca anropr4rMoB u rrporpaMMHoro o6ecneqenu.q nn,

ripr4 r r rro fp a cp u,r ec xo r"{ 3 aruHT br ilH $ opl,r arJwu;

4. trla:p'tl6orxa anfoptirMoB 14 rrporpaMMHoro o6ecne.reF{raq r,nfl

cre.ra Horpa(tu.rec xoir uepe4aur4 H xpaHeur.u nuS opMar_lnr,r.

f[p'sx(^,' qeM rt]blTarbcl tITo-To rre-To cnprrarb Heo6xo4anao uai.rru fAe oro

6y',uer )1N{€c'rlIrJ [r He BbI3oBer rBHoro nporBneHzfl HaqvHKr.l Harrrero nr4pora. Ettn

3Tofo pttcc,vtorp lrrvr $c'prnlltrbr xpaHeHr4r AaHHbrx Harlrefo ceKpera.

o6pa:ou,
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2. @ .\fr.,II OI} bIE C T PYKTYPrI TIPEAIIOTAI AEM OIZ AX C TIAH C I,IH

B .lanuorvr pa3,ler(3 JtbBrlHafl Aonfl 6yaer oTBeAeHa rpasr.ivecrtzv safirroBbn/r

crpyr{:rvpavr. Il.aHAy uofo, rrro oHH rBHo AOMHHHpyTOT HaA ApyfaMra sopuaral,rzr

ocHollblBiltcrb ll€txe Ha o6uiux npeAcraBJreHu-tx o crpyKType HHTepecyrcu{r4x Hac)

(rafi:r,rn I,1'lar: B rryrh, no [pocropaM $ail:roerrx crpyKryp.

2, 1. llex:croBr,re SafrLrtr

llp,::,fcrallJteHue reKcroBbIX AaHHbrx: Bce r4cnonb3yeMbre cnoco6u

|IPCNCTAE,,I€HH,[ TCKCTOBbIX AAHHbIX, TAK L1TIT4 }IHAI{C, CBOA-STC' K HYMCPAqUU:

cI{MBoJIorl a"ncpannra ll,utu MHoxecrBa cHMBoiIoB cr4creMbr rp{cbMeHHocrr4

HHTetr)ecyrclqero Hac ,I3bIKa, Koropoe HcrroJlb3yercr BMecro a,r$anrara 
- 

croroeofi

a:6yxu, tleporltr$oB LI r. g.) ri xpaHeHuq nonyqeHHbrx uerErx q6cer HapaBHe c

o6st'{t{ltvll qI'tcJaMI'i, Cnoco6 HyMepalrr4r{ Ha3blBaercr rcodttpoercoti, a rrr4cra 
-

rco d a.tt tt (:,t.t.r,,t 6 o.7 o 6.

tr.u 6r:l.nsurnn,crsa KorI4poBoK r3brKoB, r4cnonb3yroqr4x an$aeuruyro

fILIcbt{eIIHocrl (,rarlruuqa, Kr4pr,r.llnr4rJa, apa6cxtth a,rQaerar) AocrarorrHo 127

cl{MBo-rloE;. Cal'ttls pacrpocrpaHeHHar cHCTeMa KoAt4poBaHar rrarLrHnUbr 
- 

ASCII 
-

I4cfIo,-tE,3)'r3T 7 (.iut FIa (ILIMBoJI. lpyrue anSanrartr o6r,r.{uo KoAr4pyrorcr 6o:ree

c.:IoxlrblNl obpa:lol,t: ctIMBo"[rr a:rQaeura [onyqaror KoAbr B Ar4a[a3oHe or 128 ao
?55, ir rioAr,I cl'r'0 go I2"7 coorBercrByror KoAaM ASCII. Taxnv o6pa:ou, go6oi
c14r{BoJT 3f i{K a.lcpaent-,cB. B Toivl LIacJTe H B MHofos3bILIHr,IX TeKcrax, uctloJlb3yloultix

coqeraHLle HalurlrfHa,qbHo.fo a-rSaenra v IrarvHzr]br, Moxer 6rrrr [peAcraBlen 8-ro

6tnrax,v tl.rfl o,[.HLIu 6':riiTOv. Ho 4,rr q[oHcKr4x c.]lofoBbrx a:6yr, a reM 6olee 4,rx

xzraiicrcoli H,ilpornl{()r4t:.v, 255 KoAoB qBHo HeAocraroqHo, w npr{xoAr{Tct

IIcrloJlb3oBarb NII{orodiailr:onbre KoAI4poBKH. PacnpocrpaHeHHoe o6o:ua.reHve raKrix

Korr.ipotsoK -- DllCS -- ita6op cu-tlBotol, rcodupye.vait deytrn 6aiimatru.

tr4cnolr:1'Hf,Tct ,{Be ocHoBHbre KoAnpoBKkr rrarvHLrrlbr -- ASCII u EBCDIC.

{:rx rrper;tcraB.ireHllt p)yccKoro BapI4aHTa Knpr4JrJTHrIbr cyurecrByer rpr4 ocHoBHbrx

KOAapoBK,a: anbIepHaTVBHafl (ttrnecruall raK)Ke r<ar cp866) re KOI-S r.r pr4 MeHee

urrpor(o r.rononb3'y.eMbr( (ISO 8892-5 rr Ap.).



lti
AJlradtur,:r'r4r{ecF:.ae o[epal(Lr H HaA TaKI4MLI ".rrlcraMr.r" o6br.rHo

Seccntucll€)IHbn,, 3aro 6onruofr cMbrcn riMeror ortepaqlru cpaBHeHur. llol
reKcroBblv SririlnoM IvIbI 6yAernt [oHr4Marb nro6ofi $afi:r co4epxarqnft TeKcr. C]

txt-Qopvar, cocror4T Lr3 oAHofo 6,roxa.

riefo Kpoue rexcra. B

BVre oro6paxaeMbrx

HU

o

1.

)

HarIaJIa rJllolrtr ltitz6t'ttt' nce Qafi,roBbre crpyKTypbr Ha ABe Karef opr4r4:

H r: clloprra arr{poBarHH trfi r'e ricr;

cpopv:arra ponaHnsril rercr.

H eQ ctp-tt t:tnntpoe auu ut ii tneKC m'.

(lPuc. 1). 1'excrraxoir Safilonofr crpyKrypbr He coAeplKr.{r

CIpoKaX o'rc)/ltCTByeI',qofiO.IIHLITeJlbHar rzH$Opuaqux

caMBoiroB. lla''{aJlo nrrQoprvralluoHHofo 6noxa He o6o:uaqeuo Lr Har{r4Haerct

HellocperllcrBel:{l{o c nepeoi.t crpoKu reKcra. Koueq crpoKtr o6o:uaqeH cneqzanbHbrM

ctIMBoJroN'I, ToLI]Hee AByMr: #1O-cuvrnon KoHUa crpoKi{, #13-cltrurson nepexoAa Ha

HoByFo cIpoK)' it,rlfl r3KC'roBbtx peAaKropoe (6,ror<Hor, DOS- copy con ffilename]),
3areM ullKn rIoBropflr3rcq. llocireAHflt crpoKa $afi;ra Hecer cHMBoJT KoHrIa $afi:ra

f#1#13) alR't'ox,Iiit'rarlecKH Bt,IcraBr'rreMoro reKcroBbrMr{ peAaKTopaMH, a B cilyqau

t)OS Bp'y.rsyro rlbrcraB,rrq ercfl C.ff1+2.

Crpyx:rl' p itlencloBoro Safi ,ra rxr-Soplrara

,ilrp,rr:eL Ter(cra
(He: 5o,ree ll55 orMsc',loe)

Pucyuorc 2

fllttletll.rl rlccneroEiaHne 3Toro rnla Safi,roeofi crpyKTypbr, MolKHo cKa3arb

LI'ro naHFIaq cl'p'y'KTypa c ,ruxeofr Harpy)KeHa cMbrcJroM. EguucreeHusrfi BapqaHT

lIcfloJrlb3ollalFlHj;I gToro lpopvara B cTefaHorpa$uw raK 3To 3aMeHa cuMBorToB

pl/ccKor() alQetwtra Hat alrarofltt{Hble rlo HanucaHr4lo cr4MBoJlbr narr{Hr.rrlbr (ra6:rraqa

1,t. OeipalHslfi npouecc nlpollcxoAl4r ryreM rrorzcKa Jrarr4HcKrrx 6yxe. OAHaxo 3Aecb

ec'fb rJfl)elltl{tlerl:llu.q |I0r cJ-IoBoo6pa3oBaHltto. Mgorne Lr3 cLlMBo,rIoB He qB-[troTcq

aHa"IIOfaMl.l pt tlr),{BJIeHHe HX B TeKCTe He }KenaTenbHo.

Ta6;ruua 1

Cnrtcortt 6\xn t.trretouIIIx II.iIeHTuqHoe HarrucaHue A.xq KHpnJjrurrbr r,r JraruHr.rubr.

ctlMBoJr

KOHUa CTpOKH

cne-]yIouar croKa CItN,I BOJI

rouua Qar.i,ra

u1u1 1
t'f tt+ t -)
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K KM M H o o P C T X X

Srccnep.err{eHTa-nbHbINt rI}'TeM Bbr.rrBr4-rr, r{To raKoii crroco6 c[oco6eH [ofJlort4To 2-301t

or oeiuer-o o6letr,ta reKcra. A raxofi pe3ynbrar He Moxer 6brrb trorrycrlrMr,rM Anrr

[epellatt].r coo(jrqerntVt. lA 6onee rofo, qurarb [onyqeHHufi rexcr He AocraBrrer

oo,Tbrrroro ),[,crBoJtbcrBr.rq r433a orcyrcrBuq B HeM npo6enoB, Korol]bre)

BblcritBiltlotcrl ilo cN{bIcJIy. V raK ocraBr.rM B rroKoe He$opMarnpoBaHHbrfr TeKcr,

N{aJO y.r,oBn eTBOprrcLqHfr HarrrLlM 3a[pocaM.

G''ct,p,+r.ar.r'ntpogtl,qut',ri'r nteKcm: crpyKTypa $afi,roe 6noqHaq (pac.3),

cyuecrn'yer 6,Lrox coIIocraB J7eHVfl TIenOCTHOCTTT COAepxHMOfO $airma, 6:ror:

conepxlal"{oro ()afrra, 6roK HHTerpupoBaHHbrx KaprnHoK n 6,rox xpaHeHr.rr napoleir

Ll arlllt(ivloe 3auII4lbI. Or,u.r.rlire,rlsofr oco6euuocrbro or neSopnrarnpoBaHHr,rx:

{lafi,r,rnrtx crpy'KTyp Sraiinu raKoro rvila qBr-srorcr Bo3MoxrHocrb r43MeHeHr4r:

arpuoyToe reKcra (tz::ueueune pa3Mepa, uBera, B]|^ra, HaKJroH, [OAr{epKr4BaHHe)

Bblne.lelllle xuprurrv), at raK)I\e BcraBKa rpaSr.rvecxux o6r,exroe. Ha phcyHKel

tIPeAcrae;IeHa o6rqan crpyKTypa $aii,ron, c BbrHeceHHbrM 6,lorcoira xpaHeHut

TeKcroBoii tlur*ropltaL\Lrr4. llpoee4r aHalnr3 4aHHofi crpyKTypbr, rrpr4lrren K BbrBoAy:

,rro6oe t't3MeHeHI'Ie clyNe6Hoi.i raH$opvaqr.rvr [pr4BoArrr K roBpe)KAeHrrro

uenoc:Tnocul r:f ari.ua. Bo::,qeiicrBr4e sa 6lox reKcroBoff rausoptraluLr He rpnHocr,rr

pa3pyurr4l'eJlbFloI-o eos4eficren-r. llprzueHll MeroAnr(y, anpo6upoBaHHyro Ha

nerlopnrarupoBtlllHoM TeKcre MoxHo npoBecrr4 aHa,rrorHqHbre rrpeBparueHr4r.

C),1naro, t4l4et Ito4o6emrii onur, Mo)r(Ho c yBepeHHocrbro cKa3arb rrro rrpoqeur e 2-

3o,/o c)craerct n B 3ToN,t Qopuare. Ho ec.ul4 Im HeQopvarr4poBaHHoro reKcra

rlplIMr3Hl{crcq l'€:l{croErble peAaKTopbl KJIacca <Bloxuor)), To 4,r.a SopvarnpoBaHHoro
T(3Kcra tll)I{MeHidtorct, KitK [paBr,rJro, aHa-riofri (MS Word>. A eor r4MeHHo v3.3a

3Toro Bc)3HHKa|t)r AononHI4TeJtbHble npo6lerrbt coKpbrrHr coo6rqe14fl. Tax xax B 3Tr4

P13A?KTOPI'I BC'rpoer{br 3KcIleprHble cHcreMbl aBToMarr.l.{ecKofi [poBepKr4

opSorpeL{rrlr'r, 'I'cr tBHbIM o6pa:ol,r BrzAHbI ciroBa c r43MeHeHHbrM TeKcroM nyreM

rlpHMeHeHl4J{ ttoIMerIbI cltM:Bo.uoB. Tarne c,rroBa oro6paxarorcr c KpacHbrM

nrcnrrepKl'IBaHI4el\{ eorHltcrori nwsneit (----) Taxar Kpacora o6_f,:are,Trgo

HllTorKHe'l Ha pa3X)/lltbfl o rlpHpoAe ourn6ox B cJroBax reKcra. C:reloearejrr,Ho.
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Ij:cro.lb:toBarHlie 3Toro Sopuala KaK KoHTefiuep xpaHeHnr cKpbrrbrx coo6rueHurZ

erue \4ene y4oi5no rro cpaBHeHr4ro c ue$opl,rarr.lpoBaHHbrM TeKcroM.

Crpyrry pa r-eKcl'r)Boro t[aii,ra doc/rtf-QopMara

5.[,cx xoFrrpo.,q

ue.locTHocTti .itaHHbllt

Teir0 [oK'/NreHTa ONOK 3AUII{TbI 6,roxxpaneuul csoiicreaAoKyMeHra

HacTpor"{ Ku cc bl,] Kt.t ccbrrrxa ua rpaQ.
o6r.,exr. ero Hacrpoiixa

$arila rpa$nuecxux raHHblx (uur no.rl:oearelr u iLp.)

--^r('lreckS rrl #DocrrnrentBody
il

#oocuPioperry 
]

rC KCT

-----"'
Te[(cT TCKCT

ar;ru6;,'t.r urlnue alptr6rrrlt fillr rlrnepccbrJ'ltt4

r-\ rf,] rLi ,.-^-

f _f IllI,L _ 

--tti.. 
"d'1"

Plrcyuon 3

flogee;1:l't nrorlr rlrl reKcroBbrM Soprr,rarann $afrnoe Molr{Ho cKa3arb rrro, ux

HcrIoJIbsoBaHI{e He orBeqaer rpe6oBaHrrsM, [peAT,qBnfleMbrM K Saii:rav
roHrefirtepaM. I( rpuN{epry, cperHr4fi pa3Mep coo6rueHn-s croco6Horo Hecrr{ B ce6e

3lHar{!:M\iI{l l4H(brJpMaLtlaro cocraB,uter 1-1,5u8. C,re4oearerrbHo, pa3Mep KoHTei.rHepa

B 50-6ClvrB H:rfopua'rnpoBaHHoro reKcra Aocraror{Ho BerHK ;.nfl Tofo, Lrro6bl

norb3oBa'rboe IltM Kal( KoHTei4HepoM. BeAr raKofr o6lev BeJrzK Anr perynrpHoro

[OnL3OBa]:II4t, X.OTfl vt He uCKn]OqaeT BO3MOXHOfO I4ctrOJIb3OBaHvIfl. r{fO xaCaerCq

Q'OpMaTl4POu&HIIrf,rO TeKC'Ta, TO TIpOUQHT y[aKOBKI4 TeKcTa B KoHTeiiuep OCTaeTCT TOT

N:e 2-3ot'o. Fl[o ue cror,rr 3a6r,rBarb ro qro, K npr4Mepy, nycrofi $alir e Sopvare MS

V/ord HVlr3e'r pa:jMep e 16x8. llpulteur.rB erue HecKoJrbKo KoJrroHTrl.rynoB 14 ccbr.1oK

pra3Mep l4lv{eeT T'r3HIeHUIrFo K cYUecTBeHHoMy yBenaqeHuro. VIrc caMbre 1-1,5uE ug
clMo)Kr3M rtol{ecTlrr}, H,3 B 50-60ruB, a e 100-3OOrtrE. r{ro qeHo npr,rHecer HeyAo6crBa B

H,aIIlliK rllAecHblll{ flpeBpaxleHll-sx. OAnaxo KaKoii, HnKaKoii, Ho 3To 'fo)Ke pe3ynbraT.

14 ne 6)ri:"oo crrlllcblBarb ero co crreroB, TaK xax 2-3o/o r Bce-TaKr{ r43BJreK. Byay

#SecurityBlock #PictureBlock

rllll,.moto14x4.narod,ru #HyperText #PictureLink
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HaAeflTbc.fl ]tla T'o. r{T0 3To He caMble

H aIIIe N{ llO,T.lIfOI'l 13. Tel ep s Ha Or{epeAI4

nyqtllwe [oKa3aTenr4 cpeAr{ HcrbrryeMbtx

KADTIIHKI,l.

HA



2,,2. I> ae:l po Barr rpa$ n rca

HauHy, rroxzuyfi, c loro, qro cKaxy cpa3y: eAr4HcrBeuHufi $opnar, c)

Koropbrvr lla0cllaror KC)MrrbrorepHbre

6rrronoir Kaplr,r u:o6pa;Nenr.m). Bce

\,rarerv{a'r r.rr{ec K r.r x anropH TMoe 6fi roeofi xaprsr u:o6paxeHuq.

u:ro(ipaxenutl,

AJIropH'rtvlbl c;tnarvfl u:o6paxeuuii 6ypno pa3Br.rBarofi\aflcn o6.nacrr,

ItaurrtHrroti rpeL$r.rxn. OcuoeHofi o6rexr nptrno)KeHrrr ycuttwit B nefr

u:o6parrceunx rlBoeo6pa:uttil rrirr naHHErx, xapaKTepu:yeurrfi TpeMrr

oco6currcrc'lqMu{:

l) Vzo6paNeFrr.r.s (rrax u uu4eo) odbrtuo mpeSyem dnn xpaHeHufl. eopazdc,

Solutn:rc,2o o6bev,,ta na.r4nmu, qef,i meKcm. Tax, cKpoMHat, HO or{eHb

KilqeclBeHHa.t I4niIIocrpaL\ufl ua o6,roxKe KHr.rfr.r pa3MepoM 500x800 Tor{eK,,

3€fHIIN{or3T |.2 M6-- cro.llbKo x€, cKonbKo xyAoxecrBeHHa-s KHrrra as 40Cr

clip€;Hltr{ ((50 :HalloB B crpoKe,42 crpoKn Ha crpaHtlrle). B xa.{ecrBe npr4Mepel

MCX:HO peLCCMOTpeTL TaKXe, CKOIbKO TbICflr{ CTpaHHII TeKCTa MEI CMOXeM

[oMec-fl{Tl, na C[)-R(JM, u KaK N{aJTo raM [oMecruTcq He cxarbrx SororpaSui
BI>IC,J1(OlO KaqeCTBa. 3ra oco6eHuocrr ra:o6pa>xeHrafi orlpeAen_ser

arir)'anE,H c, c lb anroptdrMo B apxuB arJr4u rpa$uxra .

Bropoii ocr-ri5euurl,clbro rz:oSpaxeuuit sersercq ro, r{To qenoBeqecKoe 3peHr,rej

nl)r'I aHanr.r:e a:o6p?AKQHVfl, onepnpyer KoHTypatru, o6rquM nepexoAoM rIBeroB r4

ctr)aErllpITeJ'IbHO HectyBCTBI'ITeIbHO K MaJrIblM I43MeHeHI4qM B rz:O6paNeutrrZ. TarUl,t

o6per:lovr. .\rbr \4OlKeM CO3Aarb e$$exrrznHue airfopr4TMbr apxr4BarJzru

B Koropbrx AeKoMrpeccllpoBaHHoe u:o6paxeuae He 6y4er

cc)BrlaAarTb o opurz.HaloM, onHaKo r]e,qoBeK 3Toro He 3aMerI4T. lauuan
oco(ieuuocl'1, r{erJror}eqecKoto 3peHHg rr03BOJraJra co3Aarb cneL{tlaJ'ILHbIe

arroparMbl c)Karr4fl,, oprreHTnpoBaHHbre rorbKo Ha nso6paxeHz_r. 3ru
alfopt'lrMb[ rlo3Bo'iltlror cxllMarb tr:o6paxe:n:atr c etrcoxofi creneHb]o c]KaTufl

I4 He3I{aLIHTeJTbHbL\ItrI 13 19t1614 3peHHt r{enoBeKa IIOTepTMH.

3) Mr,r N{o}I(eM.tl(lfKo'taMerl4Tb. rITo r.r:odpaxeHl4e, B orJrr,Ir{He, Ha[p[Mep, or reKcra,

oCi,ralaer lgdr,troqnocrblo n 2-x I43MepeHH-sx. To ecrb, KaK [paBr.riro, coce ,'Ht4e

2:l

rrpocMorpulrrKr4 3ro

OCTAJIbHbIC 3TO JII4IIIb

BitMap files ($afil

cxaTbre flpu rroMoru?t

?\
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Tor{ltll, Kal:( IlO rOpII3ioHTaIIV, TaK H ITo BepTtIKaJII4, B I43o6pa]KeH4tt 6,rn:ru no

u.Ber). Kpr<llae roro, ME'I Mox{eM Lrc[o.]lb3oBarb no4o6ue Me)KAy rlBeroBbrMrl

|I.Tor]Fiocrxl,t.t.t R, G r.r B B HaIIHX anfoprrrMax, qro Aaer Bo3MoxHocrb co3AaTr,

eUe 6r0,rI0e: 3QQ,eK1xsH1'1s anropl4TN,fbl. Taxnnt O6pa:ou, npll cO3AaHI4I,t

zuIrc)pll't MEI" KoMrlpeccI4LI rparpuxra Mbr ucnonE,3yeM oco6ennocrn crpyKTypbr

u'lo6pal<errrr r.

Bcero na ,:lrassrtii rdoMelrr r43BecrHo Mr.rHHMyM TpH ceNteiicrea anropuTMoB,

Korol)bl3 peL:pll6oraHttrI I4cK,TIoLIHTe,rrbHo Anr c)r.arr4fl a:o6paxenufi, w [pHMeHreMr,Ie)

B HH:: Nle',rOAbI IIpaKTIiqe(lKn HeBo3MOXHO nptiMeHI4Tb K apxuBar\Lltl eu1e KaKrix-,ru6cr

BI{Aoll ltaFtrlblx. {,rr r-oro .{ro6st foBopLITb o6 a,rropr4TMax c}Karr4fl ra:o6paxeuufi,

NIbI lrf,n 41HbI O tl.preAen L'lTbct C F{eCKOJlbKt4Mh BaXHbTMA BO[pOCaMH :

i) Karn,: KpI,ITepHrr \,{br Nro)KeM npennoxurb D.nfl cpaBHeHtlf, pa3 jlr4r{Hbr}:

sJIf Crl)lI1'M0Ilril

2) Kaxae F:rraccbr neo6paxeurail cyruecrnyror?

3) Kaxa,: K..IilccbI npl4noxeuwiz, r4c[onb3yrou-lhx anropr4TMbr KoMnpeccr4rr:

rllacpttrl'r, ,;)/UecrflyFlr, H KaKLIe rpe6oeaurlfl oHw [peAb-{Bnqror K alropuruatr?

Par:cl'rorpul,,r lru Bonpocbr noApo6uee.

2.2,,1 . K.rilccsr ln:o(dpaxeslr fi

Ctit:rtlqc'cr.cue pacrpoBbre ir:o6paxeHux npeAcraBJTqlor co6ofi 4eynaepHrri:

MaccIlB tiI,IceJI" lheuersrtl 3Tofo Maccr.iBa Ha3brBaror nuKceJta,ttu (ot anunficxotc,

<pixel> -- <<prir:tttre element>). Bce u:o6paxeHr.rr MoxHo rroApa3Aerr.rrb Ha ABei

rpynllbl c na,rurpoii 14 6es Hee. y rz:o6paxeHlrfi c na,rrlrpoii B rrurKcere

xpaHr{Tcr qi.l:ciro r.lHAeKc B HeKOTOpOM OAHOMepHOM BeKTOpe rlBeroB.

Ha3bllla€)trr:ottl tttu.rtumpof.t. 9aUe Bcero BcrperrarcTcfl rarrr4Tpbr r43 16 u 24 6ntsoit
|IaJTI4r'pbI u[]eT,a.

I'{:o6pa>rieHHt 6e: [anurpbl 6rrearcr B xaxoii-ru5o cucreMe rrBero-

rpeAcraB"leHl{j'I u B zpodaqttsLx cepozo (grayscale). [Jts nocneAHHX 3HaqeHrze

KaX(IOro nli:Kci3Jla l'rHTepnpeT[pyeTcq KaK qpKOcTb CooTBeTCTByrOqeie IO.{X1,I. t{arqe

Brrero Bc'rp,eqarrlrcr uzo6paxeuun e 2, \6 w 256 ypoBH_sMr4 Cepofo. olHa r43

lrHTepecFIbIX [piaKTl{qecKl'ix 3aAaq 3aKnroqaercfl B rrpr{BeAeHun UBerHoro nng r{epHo-
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oeJOI'O r.r:3c)OpaI{eHr,rrr K AByM fpaAar{r4qM .f,pKocTa, Harrpr4Mep, !.rrfl [eqaTr.l Ha

i1o3eprfl6rv[ npl4rlTepe. flplr I4cr]o-IIb3oBa]H]1.Lr HeKofr cucmeMd Ll7emo-npedcmaeneuust

KaxlLIii rI14K(te,ll nFrL-Ac:raB-[ter co6ofi 3atrrrcL, (crpyxrypy), ilorqM14 Koropoii

'BJT'IOTCTI 
I{:ONilIIrlHeHTbI rqBeTa. caUOfr pac[pocTpaHeHHor{ flBrr.f,eTcf, cucmewa RGB,

B Koropot{ uB(:t'nepeqaelc-s 3HarIeHuflMr4 r4HTeHu.rBHocrr{ KpacHoii (R), se,reuoii (G)

r. clilleii (B;) ll<l.r,rnoHeHr. Cyrqecrayror 14 Apyrne cncreMbr rlBero-npeAcraBrreHnr,

raKrle, r<zrx Clll-/K, CIE XYZccir60-1, YVU, YCrCb u r.rr.

/.l:t ror-o .{rotiirt KoppeKTHee orleHr4Barb crefleHb c]Karvfl,, Hy)rcHo BBecr?r

noHflrlle KrQC'(:(l. uso1paorceuuti. lIoA KnaccoM 6y4er noHr4Marbcr coBoKyrrHocrr,

u3o6palKeH)4rt., rtpI4MeHeI{I4e K KoropbrM anropr4TMa apxr4Baqr4i{ Aaer Kar{ecrBeHHc)

onHHilKOBbIe pe)3ynbfilTbl. HanprznreP, AIq onHofo K,rracca anfopr4TM AaeT o9eHr,

BbICOKyO CTe[eHb C)+iaTVA) AJrs Apyf iloqTH He cx{HMaeT, Arq TpeTbefo --
yBenIIqI{Baer rllatti,r B pa3Mepe. (Hanpr.rMep, Bce arrropt4TMbr cxarnq 6e: norepr n

x yAu eM c.rr-/Lrae yBenll:qr.r Baror (lafi :r. )

l{a.qnN,r HecpcrplaaJlblloe ortpereneHr{e uau6o,ree pacfipocrpaHeHHbrx K,rraccoEi

Ll3OOtr)a)Ke}JLrV.',::.

l) Kracc 1. L'I:to6puf:eHr4r c He6onE,ult4M KoJrHr{ecrBoM uBeroB (4-16) u 6o,rtrunuli

o6litcrrmrl, 3arto.rlHeHHIIMI{ oAHrrM r]BeroM. flraeHrte rrepexoAbr uBeroEi

o'tc\/'tclByltl't. ll.p,uueprr: AenoBar rpaSuxa rqcrorpaMMbr, AprarpaMMbr,

fpaclrrKr4 fi T,r.

2) K;racc |J. [,1[:lo6paxeHHq c rJraBHbrMH nepexoAaMn r-lBeroB, locrpoeHHF,re Hal

KoMrt.brcTepe:. llplrMepbl: rpaSnxa npe3eHTaqnfr, ecxr{3Hbre MoAenr4 e CA[P,

n:lo6pralxer{rir, rroc)TpoeHHbre rto MeroAy fypo.

3) Knacc 3. <DoropearHcrlzr{HbIe r,r:o6paxeur.u. llpuuep: orcKaHHpoBaHHbrel

Qorrrlpa$r.rn.

1) K.nar:c: 4. Gtotopea:twcrwv^Hrre ra:o6pa)Kelr4fl c HaJroxeHueM ge:ronofr rpaSuxH.

llpnvrep: peKJIaMa. Paseneaq raHHyro xracclrsllKar-Inro, B KaqecrBe

orAeJtbFtbIX K-liilccoB lvtoryr 6rtrl [peAnoxeHbr HeKaqecrBeHHo orcKaHr{poBaHHbre B

256 rlla;1at1r.rii ceporo qBela crpaHuubr KHHI r4nw pacrpoBbre u:o6paxeHur

T(lrlorpadluqecKl'lx Kapr. (3arure'rl4M, rITo 3Tor K,rracc He rol1AecrBeHeH ruraccv 4).



25(Dopt'ta-rlHo ttliirttcb 8- utu 24-6utuuwtu, oHr{ Hecyr He pacrpoByro, a r{r4cro

IleKTopl{\/rc unr$opvaultrc. Or4enturre KJlaccbr Moryr o6pa:oeuBarb w coBceM

cneqa$livultcr t'tgo6paxeHl{t: peHrreHoBcKr4e cHr4MKH unu $ororpa6uu n npo6z,rr
lr QaO H3 3neK"fpoHHor.o llocbe.

f]ocrar0vu'J cloNuofi u zrirepecHofr zagauefr rBJrrerc{ rror4cK Ha14nyqruefo

arTropr4lNr a AJT is r(o HKp erlroro KJrac ca uzo6paNeuufi .

2.2:^.2. Qropual BIyIp

3ra <;ra.rbf, npo r,o, K?K Bbrrn-sAar rpaSnvecxnfr Sopuar bmp. Xorl 3ro ?t

orI4H rl:i flnpoc]'r r,rx QopvaroB, Ho B w3.:,a roro, r{To cyqecrByer MHoro sapuaryuit

lrofo SoPvaria, ro He Bce MoMeHTbI or{eBr,rAHbr. kItax, xBarI4T,rrgTb BoAy. Har{HeM.

2.2.2.1 C.rpyxlypbr Qopnrara
(Doprvlar b'mp ('rlr cJIoB BitMaP - 6zroear Kapra, r4Jrrr, roBopr ilo-pyccKr4.

6I'rrorlrrtl nracct'te) rpeAcraB.nrer r.r3 ce6q Hecxaroe (e ocuoeuovr) u:o6paxeHze.

KoroFroe .IoBoJIbHo JIerKo rII,ITaerc{ H BbrBoAr4Tcr B OC Windows, B xoropofr ec*
ci[euHaJrrHbr€(fy'Hrqr,r.a ltPI, xoropbre B 3ToM rroMofaror.

lA.u H:a'rra:la rprlBeAent rpa$zqecKoe npeAcraB,rreHr4e AaHHbrx e bmp (puc 4).

BIT h'1,.iF FILE H E,[,D E H

E lT l',lA,P ll'lFll H E,l,trE H

Fi ti B E t_t,q[r arr,r_r,

llnlnr-irljer:,:rr,=!

Pucyuon 4

B FIar{aJ]e croz::f :iaforroBoK $afina (BITMAPFILEHEADER). on orprcaH

c"neAyrorlrrv o(ipraaona :

ty'trre d er f str uct tag;B ITMAPFI LEHEADER

{

V/OFD bfType;

DV/ORJD bfSiz:e;

\ /OR.D bfRer;,:rved1;



L0
\\rCtRD bfReser:ved2;

DWOILD bflJffl}its;
.} 

Ern'MAPFIL EIIIUADI]R, *PBITMAPFILEHEADER;

b,Qj;pte oilpeAe.rr-qer rurr Safina. 3Aecr oH tronxeH 6urr BM. Ec:ru Brr
crrKpoet'e ,'rro6ioil $aitl l3MP B reKcroBonr (a nyque

vBr,rrr4re, rlro rrepBble I(Ba czMBoJra _ aro BM (or

H aBepHoe, .Itora.tar ncu ).

e 16-pavHoM peAaxrope), rcr

cnoBa BitMap, KaK Bbr yxo,

Bblcr{.arl)IBarb (.'rro PeKoMeHlyercx), Ho fl craBHJr pa3Mep $afr,ra HenpaBr4nbHc)

(npanga, HgHi:tPrcluHcr :)) v Frr.rKaKVX npo6:rev He 6trno (ACDSee qr.rraJro 6e:l

npo6lreu, Ir4oj;I npofpaMMa pa6orara), Ho s. BaM He peKoMeHAyro rucarb efcl

3laBeAoMlo I{eilpilBlrJrr'tFlo, BAp),r roqBuTcfl 4o6poconecrHar nporpaMMa, Koropa,

CBepliT:)IOl piiil:il\,{ep Cr HaCTOrrttr4M upa[lvrT, r{TO 3TO Ue bmp, a.{rO_HU6yAb Apyroe.
El [AeaJre BC:]e nporpaMMbr Anr roro, .{ro6rr y6e4utcr, qro nepeA HwMu

treilcrezleirbHr) bmp, il H:e [orreJrKa, AoJrxHbr, Bo-[epBbrx, rrpoBepnTb, r{To bfType

c0Aepxr{r' "BI\,I" (6e: lcanrruex), a, Bo-Bropbrx, qro bfSize paBeH pa3Mepy $afina.
bJRe,s'ert'e'clI u L"'fR.eservecl2 3ape3epBnpoBaHbr 14 Aon)KHbr 6rrrr Hyn.rrMH.

b"fO7'/B|t.s. ?lo onr'ru Ir3 caMbIX BaxHbrx no:rei.r e:roii crpyKrype, OH roxa:srBaer. rAe

rlaqHHilerct cilM iilrroestit MarlcuB ol'HocrireilbHo Har{a-[a Saii:ra (l.r,ru, xax HarrrcaHo n MSDN, "or
Har{arra cl'pyK'fypbl BITNILAPIIILEHIIADER"), xoropstfi r{ orprcbrBaer Kaprr.rHKy. To ecrr, uro6u
fctp&HrlIp)EraHHo llrcns4uT" Ha Haqilrlo MaccrIBa BbI .{on)KHbr rrucarb: SetFilePOinter (hFile.

b,th.bfOfilJirs. l\tJLL, IFI[.E_BEGIN);

3leor vt; A?,rr€i3 6y4ervr cqr4Tarb, rITo rlepeMeHHa,

B ITMAP TiII-E]III]ADIIR bfh;

A ri,*ruc: r{ner .rrpyKrypa BITMAPNFOHEADER. xoronas

struct tagsEf M'M APINFOHEADII R

o6r,-f,ereHa rax: typedef

L)W'ORD biSi;ze;

LONG biWidth;

LONG biHeight;

\ /OFD biPlan,es:

QlSize: - 3lo pa3Mep caMoro Safina s 6afirax. Crporo roBopr Bbr AonxHbr erc)

bfh o6:sqe,'reHa KaK



\\iOrRD biBitCount;

DWOIU) biCompression;

DWOI;U) biSizelmage;

.Lt31g6 biXPelsf,erMeter;

l-Ol{G biYPelsF,erMerer;

DWOIiUI) biClrljsed;

D WOFiiIlr biClrlmportant;

] I]I]'MAI]INFOHEADE,R, *PBITMAPINFOHEADER;

hiSize - 3ro pa3Mep carraofr crpyKrypbr. E,e HyxHo LrHr4L\wyrr43rrpoBarr,

cneA)touln,r rl6pzuiou: bih.biSize : sizeof (BITMAPINFQHEADER):

Cluosa :iAecb LI ,qa.Jrb[te {5yaena cqr,rrarb, qro bih o6rss,TeHa cneAyrorquM o6pa:onr:

EIITN/IA P IN FOIIEAD'1IR bih;

bill;iclth u biHe:,ight zanator coorBercrBeHHo rrrr4pr4Hy H Bbrcory KapTHHKH B

IIPIKCEJI'X.

biPlanes:3araelt KC)JIHr{ecrBo IrJrocKocrefi. llora oHo BcefAa ycraHaBJrr4Baerct

e l.

biBit(,)ourt[ - X.onra'reclBo 6ur Ha oAr{H rrr.rKceJrb. llo4po6Hee npo 3To

nofoBoprrNf HH:xe.

bi)ompretssion cl6o:na.{aer rrr[ cxararfl. He y4nn,r-sfirecr r{ He nyrafrrecr, vro
e bmpr H BApyr cxarae. JI laqno He BHAen ue o4Hoil cxarofi bmp (Ho r He roBopro,
qTo rtlKIIl. He (;J/ulecrelyer). Ec.nn c>r<arvfl Her, To eror S,rar HaAo ycraHaBnr.rBarb B

BI_RGB,. B :'r:oil crirrbe Mbr roBopHM npo uecxarufi Sopuar, no3roMy Apyr1re

Slarz -tl Ja)Ke He, 6ya.y nepeqzcnqm. lloxox(e, r{ro DTa )Ke crpyKTypa r4cnoJrb3yerct

u n Q'aittrax JPEG n .PNG, [oroMy r{ro, Harrtr{Has c Windows 98 ryr roqBp1.rzcb

Bapuaglbr BI_JP]]G, i{:orc)pafl rroxa3brBaer, r{ro Dra Kaprr4HKa - JPEG ra BI_pNG, r{ro

:r'o Pl'ic (npo rfopual Jprog s rll4qero He 3Haro, r roJTbKo cAenan 3TH BbrBoAbr r4cxonq

ns roro, rlro Ha.nr{caHo n IvISDN).

billi.ze'[muge o6osHaqael pa3Mep KaprrrHKr4 B 6afirax. Ecna u:o6paxeuae
Hecx(aro (lO er:'ns npe,4brAyrqee rore ycraHoBneHo B BI_RGB), TO 3AeCb AOJTXSH

6urr :r€lnl4:car{ HoJlb. bi}'PetsPerMeter H biYPetsperMeter o6ogHa.iaror



COOTIIeI'CTBeHl:Irlr fopzt3OHTarbHOe A BepTHKa,,IbHOe pa3pelXeHne (B rrtaKcenrx Ha

r4erp) l(c)Heqr:lol.o ycrpoficrBa, Ha Koropoe 6y4er BbiBoAHTbcr 6uroerrfi Maccr4ll

(pacrp) fllprznoxeHl{e Moxer HcnoJrb3oBarb 3To 3HaqeHr4e r,nfl roro, r{ro6br

EibI6I4paTb II3 tpyttilbl pecypcoB Hal46onee roAxotrflrilnfr 6nroerrfr Macci4B nrJr

Hyxrloro ycrlroficrna, l[eno B roM, uro Sopnar bmp - 3ro iro cyr1a arrilaparHo-

He3ariHcrllvltrl p0crP, 'ro ecrb KorAa BHeIrIHI4it su1 Tofo, qro [onyqaerc-rr He 3aBr4cl4.]l

crT Tofo, Ha rlro sTor F)acTp npoelll4pyercn (ecll4 MoxHo raK B6rpa:Hrcx). HanpHuep,

KaprrlHl(a 6y4,:T BbIfJIsAerb olI4HaKoBo BHe 3aBr4cr.rMocrrr or rofo, pucyercr oHa H€r

3KpaFIe r4oFIHTopa wrv ile'9aTaeTcf, Ha npl4HTepe. Ho BoT pa3perueHrre y ycrpoficrs

pa3Hoe, Iz{ I4Mcr}ll{o A.l{jd rofo, .lro6rt err6parr uan6olee lroAxoArtuyro Kaprr4HKy H.

u N4 gICtUJ I,l )(CttI 14 LIc[On]r3yIOT 3TI,t napaM eTpbr.

ht'C'lrUs,zcl onpe4eJr-{er Ko.[r4r{ecrBo r4clonb3yeMbrx rIBeroB uz ra611uqu. Ecrn
3To 3HaqeHI4e lllaBHO Hy.[iO, To B pacrpe [cnonb3yercfl MaKcKMar'IbHO BO3MOXHOC)

KOJIT{qeC)TBO IlBL-TOB, KOTOpbIe pa3peueHbr 3Har{eHr4eM biBitCount. 3ro &KT}?nbHC

r'oJrbKo,lJL[ cx;arblx K€tprI4HoK. EcnI4 biClrUsed He Hynb H biBitCount MeHbrxe 16, ro
biClrlJsr:cl olpe4elrer reKyrree quc,ro rIBeroB rpa6zvecKoro ABaxKa vrfi1

,IocrynElo|o ,{pa.finepal ycrpoficrna. E,c,rn biBitCount 6olrrue nnr4 paBHo 16, ro
biClrlJsecl clnpre4e:rter pa3Mep ra6nurlbr rIBeroB, r4crroJrb:yeuofr Anr onrrrM13arrvu

rexyuletl rl[cT0x4Hor.i na,rzrpu.

biClrt'mtr.tortant - 3lo KoJIlrqecrBo BaxHbrx rIBeroB. Onpe4erqer rrucro rIBeroB,

Krf,Topbl() neo6xrlAaMr,l Airt rolo, qro6r,r vtzo6pazurb pncyHox. Ec,rlr 3To 3HaLreHr4e

pilBHo 0 (rcax:"ttl o6ltquo H 6ugaer), ro Bce rlBera cr{r,{Tarorcs Ba)KHbrMr4.

2.2,2.2. BuArr ,sopvrara b-p
Bce pa:uoBurHc)cr.a Soptrara bmp ycnoBHo MoxHo pa31en: rT5 Ha ABa rvna;

naJrl4rpoBble r4i, (iecnastnttpoBble (Ta6nur\a 2). To ecrb rrc[onb3yercr B AaHHoM

ccpopNlal'e IIaJ]-r{'rpa wru, Her. 3auerrre, qro naJrr4Tpa Mo)Ker 6rrrr Aaxe B

6ecnartl'rpoBbli( Qopvarax, ToJrbKo raM oHa He Hcrto,ub3yercr. B 6ecna,rqTpoBbrx

brnp ueeT BLIcrll'I'TbIB&r3TCj{ rlprN4o r43 Tex 6utos, Koropbre u[yr e Safrne, H'or4Hafl c

HeKoropo|o Mecra. A s na,rurpoBblx xaxnttfr 6afir orrr4cbrBaer gAI4H r4JTH HecKoJIbKo



rlHKCr3JIeii, npll'leu 3.F{ar{eHI4t 1afita (wtu 6uroe) - 3To r{HAeKc IlBera 
" 

n-rrpa.'''
ll:rq uaqana rpr4BeAlr ra6:u4rly, Koropar cpaBHr{Baer Bo3MoxHbre BapHaHTbr. Bprl

KaprllH](r.r (rra.;rlrrpoBirfl r4;"Iru 6ecna,rurpoear) 3aBncnr or rofo!, cKoJIbKo 6Hr orAaercrr

Ha ollr4H rrrdKcerb, To ecrb or 3HaqeHr4.fl biBitcount crpyKTypbr

E} ITNIAPII\IFOI_IEAD ER.

Tatdnssv 2

CnparncruHbre AaHHbre Ha Sopnrarsr BitMap

lla"rrnrpo

ri p,

6ecua;lHrrposrrfi

Q,opua'r

I lanrarpcrnrrii

n
IIJ'" 

l

-]

I__r;;_---__.-
I I I a,rII{TtrlOElbIH

8 flanrrrFoerrii

il|--J-l6 .i..c'narrrrlJrorurnrir1
1.._--I

llB[,I

II!'Ill

ii

Maxcu

Ma!'IbHO

BO:]MO)I(HOe

KO!'ITIqECTBO

IIBE'IOB

flpuuevaunn

flnyunerua.rr, 3aMerbre, He o6_sgarersuo

.repuo-6e:ra.s, ila,-rurpoBa.rr Kaprr4Hxa. Eclll 6ur

pacrpa (vro oro raKoe rryrb Hr.rxe) c6pouien

(paneu 0), ro 3ro 3Harrur, r{To Ha 3TOM Mecre

rqonxeH 6srru nepnrtfi qeer rr3 [altr.rrpbr, a, ec.]lu

ycraHoBneH (panen 1), ro nropoi.r.

16 Kax.qsri.r 6aitr onucbrBaer 2 l.uxcets.

Bor npulrep v3 MSDN.Eclu nepnrrfi 6afir s

Kaprr.rHxe 0x1F, ro oHa coorBercrBye.r AByM

ruKce_rrqM, uBer nepBofo - nropoil uBer r43

nanr.rrpbr (uorolry qro orcqer rrAyr or uy:ra), a

nropofi rruKce.ilb - l6-ir rlBer ra-qvrpbr.

256 Oauu r43 caMbrx pacnpocrpaHeHHbrx

BapHaHroB. Ho B To xe BpeMr Lr caMbrx

rrpocrbrx. fla,rurpa 3aHrrMaer olr.ru xpr:ro6afir

(Ho na 3ro nyqIire He paccr{Hrsmarr). Ognu 6afii
- 3To o.qrru qaer. llpuqeM ero 3HaqeHr{e _ 3To

HOMep uBera B na!'rr.rTpe.

l" lo u:ru l" li 3ro cal,rtrfr :anyrauHrd.r BapuaHr.

Ha.{uer,r c rofo. r{To oH 6ecna,rurponltfi, To ecrb



1/l -t-

KDKAbre IBa 6aftra (oguo crroBo WORD) ri

pacrpe oAHo3HaqHO OnpelenqroT OAHH rrHKce.lrb.

FIo Bor qro nonyqaercq: 6uros-ro 16, a

KoMrroHeHToB r_tBeroB - 3 (KpacHrrfr, 3e:reusrfi,

CuHuil). A 16 Hr.rxar< Ha 3 Aer[Tbcq He xoqer.

flo:rovy 3Aecb ecrb .qBe BapuaHra. llepnuii -

lrcrroJrF,3oBarb He 16, a 1 5 6uron, .ror.Aa 
Hzr

Ka)KIyro KoMrroHeHTy uBera BbrxoAHT no 5 6ur,

Tarurv o6pa:ou Mbr MoxeM r4croJrb3oBarr,

MaKcr{MyN{ 2nl5 : 32768 rIBeroB tr rorryqaercr:

rpoirxa R-G-B 5-5-5. Ho rorAa 3a 3pt

repqercs qe:nrii 6ut 113 f 6. Ho raK yx:

cnyr{uilocb, qTo HatrrH tjIa3a cpeAH BCeX TIBeTOB

ryqme Bocnpr4HaMaror 3eJreHstii qnet, no3ToMy

rr perxunr4 STor o.{riH 6nr ornasarb Ha 3eneHyro

KoN{IroHeHTy, To ecrb ror.qa nonyqaerct rpofixa

R-G-B 5-6-5, a renepb Mr,r Moxer

r.rcrroirb3oBars 2^76 : 65536 uBeroB. Ho qro

caMoe HenpuqrHoe, qro Hcrlon[,3]Tor o6a

BapuaHra. B MSDN npeAnafarcr AJrr roro.
qro6u pa3nr4rlarl, cKoilbKo x(e uBeroB

HC[Onl3yeTcq, 3aIIOJIHqTb 3TI4M 3Har{eHHeM IIOne

biClrUsed H3 crpyKrypbl

BITMAPINFOHEADER. r{ro6sr BbrAe_rrurb

Ka)r{Iyro KoMnoHeHTy HaIO 14 CnOIb3oBaTb

cnelyroqr.re MacKr4. [:u Soplrara 5-5-5: 0x00lF

r,rq cr.rHei.r KoMrroHeHrrr, 0x03E0 n,r.rr :ereHofi z

0x7C00 l,rq xpacuofr. Ats $opuara 5-6-5:

0x001F - cuHqq, 0x07E0 - 3eneHas v 0xFg00

KpacHat KoMrIoHeHTbI COOTBeTCTBeHHO.

A oro caurrit npocrofi $opr,rar. 3aecr 3

laieta onpegelxror 3 KoMrroHeHTrr ueera. To

ecrb rro KoMrroHeHTe Ha 6afir. fipocro LrHTaeM

no crpyxrype RGBTRIPLE 14 rrcrro,rrb3yeM efo

no:rr rgbtBlue, rgbtGreen, rgbtRed. OHn r.ilyr

Eecra,r.lrrponrrfi
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I{MCHHO B TAKOM rIOPqNKC.

Eiecnarur lpoe;rii ;3lect 4 6ai.na o[peAenq]or jl

L_-_-_L

KoMrroHeHTbr. Ho, [paBAa, oA]IH 6aitt He

HcrroJb3yercq. Ero Mo)KHo orAarb, Hanpr4Mep!

r,nfl ausrpa-xaHa,ra (npo:pavHocru). r{nrarr,

pacrp B AaHHoM cnyqae y4o6Ho crpyKrypaMrzr

RGBQUAD, Koropar orrucaHa raK:

typedef struct tagRGBQUAD

{

BYTE rgbBlue;

BYTE rgbGreen;

BYTE rgbRed;

BYTE rgbReserved;

} RGBQUAD;

2,2.2.3. X.paueHlre AaHHbrx n Qopnrare BMp

Bo'r I'I noitorrInl4 K caMoMy rrHrepecHoMy. lloc,rre crpyKrytl

ETITN/TAPFILEFTEADE R u BITMAPINFOHEADER vrer rarrurpa. llpzueu, eelra:

{ropvar 6r€c;r?'rllrtrponr,tit, To ee Mo)Ker z He 6ttrb, oAHaKo, Ha 3To paccr{I4TblBarb He)

HaAo. fe"ro B 'rrlM, ri'tto, .KofA€t fl ToJrbKo Har{HHuLT paz6uparbcq c $opnaaronr bmp, n,

oltHoi'I KLII{I(K,P fl BbIquraJI, r{To, rxo6rt, ec.ltr4 $opnaar 6ecna,rrlrpoertfi, To y Hee

Boo6ue He:l raJll4rprr. I'anr Aaxe 6rr:ru ABe KapTHHKH - cxeMbr Sopuara: oAHa c

nanulpcrl"l ) lp)yrafl 6e:. A s B 3To BpeMq rrHCaJr [pofpaMMy, KOTOpa' ycepAHo

orleprtp)/eT r: bmp-rul(iaMz:. H vue HaAo 6sr:ro npeo6pa:oBbrBarb BXoArrIHe KaprHHKn

uz 256 Ilselon s 24-Surnble (ecnr raKoBbre r4Menprcb) Bo BpeMeHHbre Safinrr. V s s
24-6ururtx r:ranarp), npocro He co3AaBan (bfOffBits n3 crpyKrypbr

BITM:ArPFII-EHIIADE,R y MeHq 6ru paneH cyMMe sizeof(BITMAPFILEHEADER)
+ sizeof ('I3I1'IV{API),IFOHEADER), a BxoAf,rurze 24-pazprAHbre ocraBrrrJr 6es

t{:uerreH:t1fi. C ll56-userHbl\,Ill pacrpaMr4 ece pa6orar'ro KaK HaAo, rroKa MHe He

lrJnaJacb 2)'4-pazpngttan KaprI4HKa, y rcoropoft BHr{3y BMecro nyxnofi 11acru

oro6pa3iilct \'t\/rlop. -,!i[ ne cpa3y roHqr B rreM Aeno. lloxa He cpaBHr4n pa3Mep

p{cxolHolo (lai;trra c Teoperr4rlecKrrM, roroprrrZ AonxeH 6111 6rnr, He 6yAb rranaTpbr.
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Pa:unrl,a oK.a3i:ilacb poBHo 1 K6 (ponno 1024 6ai,na). Tau 6:,;^rra raJrrrrpa. llosrony

FIHKofAil FIe pilccrll4TblBafrTe Ha ro, ecrb JIr4 ilanwrpa r4 He ua4efirecb Ha ee pa3Mep

(xorr BLre Kap'fplHKI4, Koropbte MHe rrorraAa-[r4cb r4MeJrr{ pa3Mep uanrrrpbr 256 qneroe,

vl"rrw 1I(6), BcerAa rrepreMerqaftrect ro Safiry Ha HaqaJTo pacrpa, r4crronb3y,

b,foflBits. lllanu'rpa rpe,qcraBrr.f,er uz ce6s Macc]rB crpyKryp RGBeUAD a4yrqn>;

Apyr 3a Apyr(lvr. faxe ecrl4 B [annrpe HcrroJrb3y]orcf, He Bce UBera (a rolrxo,
Hanpr4Mep. 16). ro uercrc) Bce paBHo rroA rranr4rpy orBo an 256 uonefi. A 256 * 4 -,

1024. r4e '{ - pa3Mep c'rpyKrypu RGBQUAD, ro ecrb u nonyqaercr ror carvruir

s,ghH xralo6afir.

Cpa:'y 3a raJrr{T'pofr lr:ter caM pacrp. Tyr yxe 6onee 3aryraHo. Bo-nepBbrx,

|II'IKCOJTII TyT OIIprCbItsarcTCfl TaK, KaK Ha[I4CaHO n ra6lnqe BbIIxe B 3aBI4CI4MOCTII Ot.

(roprtaara. 14 rdoryl c:aMI4 coAepxarb 3HarreHue KoMrroHeHToB rJBera (4.rur

Secner,rurpcrBblx,l, a N{oryr 6rrrr I4HAeKcaM[ Maccr4Ba-nan[Tpbr. Caua Kaprr4HKtr

3raIII4cbll]aeTct IITcCTpOL{H0. Bo-sropblx, KapTI4HKa I4Aer xax 6rr ilepeBepHyTar BBepx.

HoraN{H. 'fo et::t't, cHarIaJla 3arrrlcaHa Hrlx{H-sr crpoKa, [oroM [peAnocneAHflfl H Tari:

Ianee A'l cetMo|o Beplxa. H,, n-rperbax, ecJIH pa3Mep crpoKrr pacrpa He KpareH 4, TC,

oHa nonoJ'IFtterct or .[ lo 3 nycrrtltlz (Hyreerrlru) 6aitravu, qro6tr [n;||Ha crpoKl,

oKa3aJracl lr:pa'rHa ne4laryla$y. Bor 3To H ecrb caMoe HenpuqrHoe. leno B ToM, r{To

Ant Ka)K.Ioro tllopvara flpuxonl4Tct [oAcrpauBarb 3To r{r4c.]ro rrycrbrx 6afiroe

(Irpae4a, tt;, nlr(jinrc 'tyAit 3a[HcbrBarb qacTb rranzrpbr, npocro MHe He xoqerc,

3ilBoAI4Tb Jlllllluuie rrplzl€Ilble" [epeMeuHble, ecJIpI Bce paBHo sru 6afirbl npo[ycKaror

v Hr{r(or\l'l oHr4 He nyxurr). f nprrBoxy ra6lHqy c SopnryrraMz (Ta6luua 3),

KrcTopblc noKa::iblBaroT {j1.[ KaKofo Qoplrara cKo.]rbKo 6aitr HaAo AongcbrBaTb B KoHerI

c'rpoKli. 'liavl no4 nepleM:eHHofi Width, KaK MoxHo AoraAarbc-rr, noApa3yMeBaerct

lLtwpu:Ha l(utllrl'1l{lKl4' Eice errl $opuylrr 6rr;ru ycraHoBJieHbr 3Kcnepr4Mesra,rlHo. fl
n,pr4BeAy rrp.r{Mr3p roJtr,t(o,4tn uaw6onee r4cfl onb3yeMbrx $optraron.
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Ta6Lrruua 3

Cloo'rnelc:TBne 6afrr Sopmary

2,2.3,, K,"n arccu nplr,roxeuufi

fl prarlep u rpt{noxr euuit, r4cnonb3yroulux

Paccrr,rolpuv cneuyroulyro npocryro

pr cno.rrb:l)'rcrul1 x €tJ'rf o'pHTMbr Ko M [p e c cvr4i

a-rrropr4TMbr KoMrrp eccLrkr rpaSilxr.r.

xnaccz$uKarlurc npzloNeurafi,

Klacc L X.apaxrepl43yrorct BbIcoKHMr4 rpe6onaHr4flMLr Ko BpeMeHpr

u:lo6pa;neHr4fl. t4 noucK e 6ase AaHHbrx u:o6paxeuwit. Ilpuuepbt; LIzga^tem,cKr{c)

CI{CTCMI)I B IIIHpOKON,I CMbICJI€ 3TO|O CJIOBa, [pl4r{eM KaK TOTOBIIIIHc)

Kar{ecrEieHFIrIe ny(i.n;ux.atluv (NypHalg) c 3aBeAoMo BbrcoKHM Kar{ecrBoN,t

z.:o6parrenmfi v.t I4crIoJIb3oBaHHeM anfopnTMoB apxvBarlvrl 6e: norepb, TaK v.l

rorotltlt{l4e I'a:ierbl, v WWW-cepBepa rAe ecrb Bo3MoxHocrb o[epupoBarr,

z:o6pax<eH)irrfrtvu4 Melibrrlefo Kar{ecrBa 14 I4ctroJrb3oBarb itJTfopt{TMbI c}Karwfl c

noreptN4tl" B no4o6nlrx cucreMax ilpuxoAlrrc,a l4Merb Aeno c nonHorlBerHbrMrzr

u:o6par<eHr.{m,{r{ carvroro pa3Horo pa3Mepa (or 640x480 $opuar qzsponorg

rfroroirntrztpara., Ao 3'1300x2000) kt c 6omrunuu AByrlBerHbrMr4 H:o6paxeH;,|11MW,

I-locx,llsli)/ I4lJ]I.ocrFrarlHH 3aHnMaror nbBr4Hy]o AorTro or o6rqero o6reua Marepr4aret

apxHBalllfir v pa3ap>il4Bal-ll4l{. Hepe4xo rpe6yercr lpocMorp yMeHbrueHuo[ Ko[Hr,r

I4CTIOJIb3OBATE.

3apaHee, 3To TO.

Il Aox:yNIeHTe, rxllobreMa xpaHeHl4t croar or{eHb ocrpo. llpo6nenabr raK)Ke co3Aae.r.

oo,[bua.rr pa.:rHopo,qHocrb ullrocrpaqufi (npuxo4arcx

)/HI{BepcaJrE,Hble aJrr(lptrl'Mrr). E4rancrBeHHoe, r{To Mox{Ho cKa3ar6

'rro 6y4.y':: npeoCi"raAilT'b cporopea,rucrr4qHbre r.r:o6paxe:nr4fl Lr AenoBar rpa$Hr<a.

K.nacr: 2. )Kaperxrepl43yercfl BblcoKvruu rpe6oBaHvrflMH K crereHu apxvBarJ1y4

r.r BpeMerru pa3allxt4EttrLlv".w. Bpelra apxHBaunv ponw He r4rpaer. tr4Hor4a ro4o6urre
rlpHnoxel{Ht TaK)re) rpebyror or anropl4TMa KoMnpeccul{ JrerKocrq

biBitCount (Dopuy,ra

8 (3 * Width)%4

t6 (2 * Width)%4

24 Width% 4
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l\lacIrtra6 vl,ptoButt^, II3o6pa)KeHr4r |IoA KoHKperHoe pa3perxeHHe MoHr.rropa y

lltojrb3oMTeJrt, Ilpr.t"vep: Cupanouuuxu v 3HrIZKnonetrr4r4 Ha CD-ROM. C)

liIoqB,reIIltet't 6icr"lluroIo I(oJrI4qecrBa KoMrrbrorepoB, ocHaxleHHbrx 3Tr4M npraeo4ou (n

(ll[LA' '/poBel{b B 50% MaIIII{H AocrlIrHyr eue B 1995), AocraroqHo 6srcrpcr

cSopuupoBarlilfl pbIIloK rlporpaMM, Br,r[ycKaeMbrx Ha na3epHbrx Ar4cKax. Hecnaorpl

Ha rcr, rIT'o eMKOcrb rlAHoro Ar.rcKa AoBonbuo Be,rr4Ka (npzvepuo 650 M6), ee, Kali

IlpaBIrJIO, HO )i.EiilToe'r. llpu co3AaHlru 3HrIr4KJTorreguit 14 Lrfp 6oltruyro qacrb AHcKa

3aHi{l,{alor oralT'I4rleclKlle n:o6paxetwfl pr BnAeo. Taxnu o6pa:ov, Anfl oTofo KJracc€t

upu,rrlNenufr 0KTyaJIbHocrb npno6peraror cyqecrBeHHo acuMMerpr.rrrHbre rrcf

IlpeM(lH,z anr()puTMbr (cu.r4j4empuqHocmb no npeMeHu orHorrreHze BpeMeHzr

I( oMII p e rJ CI.1l4 K o lBpexile HI4 AeKoMIrpe c cnu) .

Klac,; 3. XapaxreplI3yerct or{eHb BbrcoKrrMr{ rpe6onauuflvrw K cre[eHzr

apxHllal(u:lr. llpunoxeHl4e KTIHeHTa [onyqaer or cepBepa uH$opMar]]rrc [o cerrr

)\[puu'ep.' I-loerefl 6trclpo pa3Br.rBarorla{cr clrcreMa <Bceurapnar nu$opMarlr4oHHa,

Ilayrl'tHit)) -- IJ/W\ i. B :roil rnnepreKcroeofi crcreMe AocraroqHo ?KTr{BHo,

IIc[o"rb:t]torcJ;l I4n.[rcc'rpar]wfi. llprn o$opnaneuHn zHSoprr,raquoHHbrx vlru

peKJTetMlILI.K crpaHl4u xoqeTcq cAeJ'IaTb I4x 6olee flpKuMu t4 KpacoqHrrMLI, qTo

ecTecTBeHHo rlKa3blBaeTc{ Ha pa3Mepe tr:o6paxeuufr. Eolsure Bcero rrpn 3ToM

c'rpalaH)l' ltoJIb3oBareJII4, nOAKnIOqeHHbre K cerr.r c rroMorrlbro MeAneHHbrx KaHaJIoB

cBfl3u. ficrur crpaHtlu€r WWW [epeHacbru]eHa rpa$raxofi, To oxr4AaH:ae ee [oJrHoro

rlotBreltl4t Hct sKpaHe t\4oxer 3arrHyrbcr. llocxolrxy npr4 3ToM Harpy3Ka Ha

llpo[ecc)op Me|jrul, TO ]3Aecb Mor)/T :uaircn [pl4MeHeHrae e$$erraBHo cxuMaroulr4e

c:.lloxF{b'e anropI4TNIbI 0o cpaBHHTeJrbHo 6o,nrruuu BpeMeHeM pa3apxuBar\vzt.

I(pove 'foro, I,,4bI Mo)KeMI BLIAoIT3MeHI4Tr anropr.rrM ra $opnrar AaHHIIX tax, uro6rt

npocN{allpflr}ar!' orpy6le,Huoe uso6paxeHne Safina 4o ero roJrHoro [onyqeHplr.

llloNrro rpI4Br3crl4 Mllo)KecrBo 6oree y3Krrx KJraccoB uparoxeuufi. Tax, cBoe

Iltpl{Mt)H€Flllto ::ilat-Irr4HTafl rpaQHxa HaXoAHT tr B pa3nr4r{Hbrx un$opuarJqoHHbrx

cl'{creMax. Flarrp,anaep, yxe craHoBl4Tcr npr4Bbrr{HbrM uccneAoBarb ynETpa3ByKoBbre

u- peHTrr3l{o.BcFi:lte CHI'IMKI4 He Ha 6yltare, a Ha 3KpaHe MoHHTopa. llocrerreHHo B

3JleKTpoHurtfr BIIA n€:peBol.qr w vrcroptlH 6oresuerT. lloHqrHo, rrro xpaHHTb 3TH
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l\{areltuaJlbt .rlofI4rIHee B eAHHofr KaproreKe. llp, 3ToM 6e: HcrroJrb3oBaHvrfl

(ltreu]za.lLH.sIX aJIrollHTMoB 6oruuryro qacrb apxnBoB safiuyr $ororpaSun.

'(Ioentottlt (,!.pu co3daHuu eQtQercmugHbrx aneopumt4o6 pelueHun emoil sada,tu H)DtcHo

"N'Ltecl,nb cnetlutbury) peHmeeHolcKux cHu,\tKo6 npeo6nadaHue paswbtma)c

1V'4AClYlKt)(1.

B reror4HcbopN,rarIr4oHHbrx crrcreMax rpu xpaHeHnu a:poSorocHr4MKorl

6o,ruuofi pa3Mepr,{ecrHocrrr crrequcpirqecKI,IMH npo6,reuauz qBJTtIorcfl

lrro6pa.x?HVfl L4 u<zo6:uodu.uocmb eu6oprcu itutr.tb qacmu uso6patrceHun NO

3rcrrnpe(ioe,ouatrc. Kpovre rofo, Moxer norpe6oearbcff -n4acutma6upoeauue.

nen:,5e:xuc) HiaK.[aAblI]aerT cBoH orpaHar{eH:aflHa arropr4TM KoMnpecclil4.

B :l"rr,oxlpoHHbln KaproreKax kr Aocbe pa3nurrHbrx c,nyN6 Arrn uzo6paNenuii

xapa.KrellHo lo4o6ue MexAy Sororpa$uLMr4 B npooranr kr loAo6ue MexA),

Sororpa$r,rm,{H B drac, Koropoe raKxe Heo6xoAunro yr{r4TbrBarb npr{ co3AaH}rr.r

anropl4r'.Ma" apxlaBallvu. Aodo6ue uecrcdy r$omozpa(tunttu na6lroAaercfl v e irro6trr:

4py|lll. cIIelIuaiTI43]4poBaHHbIX cnpaBorlHv Kax. B Kar{ecTBe [pr4Mepa MoxrHc)

fl|rp nB e cr T 14 3Hr u4 Kn o rrt? Ar4vr rrTHu r4nlr IIBeTOB.

2,2,4, Tpe6oeaHr{fl rlpnr'roxceunfi K aJrropHTMaM KoMrrpeccrru

B flperbli]yueN{ pa3Aene MbI o[peAerrrrnr4, KaKr4e [ppuo)KeHr4-s qBrrrorcrr

norpre6ltreJtlv{ll anx)p?trMoB apxhBar\r4w u:o6paxeuufi. OAHaro 3aMerrrM, r{TC)

fIpHJIo)KeIII{e orpeAeJrqer xapaKrep uciloJrb3oBaHr4fl u:o6paxenufi (tu6o 6olnuoer

Ko.lr?tqe)crBo a:o6paxeur.ui xpaHHTc{ 14 Hcnonb3yercr, nr.r6o uso6paxeHur:

cKarlLIBa.orct llo cerll, rrn6o u:o6paNeHuq BeTHKH no pa3MepaM, r4 HaM Heo6xo4nuar

Bo3MtoxFIOcrb [onyr{eHEDI Jrnrrrb .racrn...). Xaparrep HcrroJrb3oBaHyr zso6paxeuzir

3?!?'3T cTe[€:)]Ib B?)triHorCTH cneAyroqHx HLIXO npoTnBopeqr.{Bblx rpe6Oeannfi X:

leJ'IfopHrl"fy:

1 . Butcor:ott crt'teneHb t{o.A,Inpeccuu.3auerau, qro AaneKo He nnfl Bcex npnroxeHHfi

aKTya-lbHa IlblcoKa-s cre[eHb KoMnpeQCr4v. Kpoue roro, HeKoropbre anropr4TMbr

Aalo't nyqlrlee coolHolueHne Kar{ecrBa K pa3Mepy Qailla npz BbrcoKHX creneHflx

KCMIIpeCCUn, OAHCIKO rlpoHfpblBarcT ApyfHM anfopr4TMaM IIpH HH3KI4X CTerIeHf,X..
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4.

)l- . B u c o x' o c Kr;u € c m6 o us o 6p aJrc e Huil. B rrnorseHr4e 3Toro rpe6oBaHnfl HarrprMyro

fr'3o'rrrBopc:ril4T BE,r[oJrHeHHrc npeAblAyrlefo... Butcorcon cKopocmb KoMnpeccuu.

3ro 'rpe6oBa.Hl4e ,t,,rlt HeKoropblx €LrrroptrrMoB c rrorepefi au$op:vrar\uu rBr-sercJ{

B:iaulvtol'Icllllloqarcull4M c rlepBbrMr4 AByM.I. tr4Hryarunuo IroHrrHo, r{To r{eNr

6tut,tue Bpet\leHll narr 6yAeM aHalTr43r,rpoBarb ra:o6paNeHr4e, rrbrra-rrcb norlyr4Tr,

Hal4nE,rcuyro crefierrb KoM[peccr4r4, TeM nyrrue 6y4er pe3ynbrar. 14,

coollBercrBellHo, l:eM MeHb[Ie Mbr BpeMeHH [orparl4M Ha KoMrrpeccurc (ana,rra:),

TeM Irr4xe ,i5yAer x.ar{eicrBo n:o6paxeHwfl 14 6olrure efo pa3Mep.

Bbtcor:ct:E (Kopoc'lr,tb derconnpeccuu. locrarouuo yHr4BepcaJrbHoe rpe6oeauue,

aKTya.iILl:Iofi Anfl MHofHX npuloNeunfi. OAnaro MoXHo rrpr4BecTr4 rrpaMepbr

lFrratr <t x r: Hr'r i'r, 14 e rlpeMr A e KoM np e c cr4r4 nane Ko H e Kp 14 Tr,rr{H o.

Mcrcu:ana6u,oa,eauue' u:ro6pacrceuuti. lanuoe rpe6onauae noApa3yMeBaer ,qefKocrr,

H3MCH'3HI4fI pa3Mepon r,r:o6pa)(eHz-s Ao pa3MepoB oKHa aKTr{BHoro npnnox(eHVfl.

/{e,,rc, B Tota, r{'ro oAHI4 aJIfopI4TMbr [o3Bonqror nefKo uacrura6[poBarr,

ug,c6parreHae nprMo Bo BpeMr AeKoMnpeccvr4, B To BpeMs KaK Apyfrze Hel

To.llbKO He llo3Bo.flfl]otf rerKo uacurra6HpoBarb, Ho ir yBennr{I4Balor Bepo-qrHocrr,

IIoqB.]leHlrq He[plurHblx apre$axron nocre [pr4MeHeHr4r craHAaprHbrx.

aJIrol)t{:t'lvIoIl nracurra.6npoBaHI4t K Aer(oMrtpeccr4poBaHHoMy g:o6paxeHr4ro.

Hanprllntep, MoxHO rllll4Becrl4 IIpHMep ([Jroxofo> u:o6pa)KeHr.rr Anr anropr4TMa.

JP-EG ?r,o u:o6paxeHue c AocraroqHo MeJrKr4M peryn_spHblM pHcyHKoM

(nr.i4;Nax B .r\,{enKyKr xlerxy). Xapaxrep BHocr4Mbrx aJrropr4rMoM JPEG acraNesafr

TaI(oIl, LMo ''y'MeHbureHrae ilnlr yBenuqeHue n:o6paNeHnt Mo)Ker Aarb He[putrHble

:SSerru.

5;' Bc's"t'irt,vt'uocnlb no,Ka3emb ozpy6neuuoe uso6pacrceHue (uusrcozo pasperueuua),

t'tct1o'tb3aBaB morbKo HaqQl-to Qaiua. lauuan Bo3MoXHocTb aKTyanbHa D,nfl

pa3rttrlHofo,poAa cereBblx npz.rroxennfi, rAe nepeKaqaBaHr4e uzo6paxenwit

Mox€:T 3aHi,{Tb AooraroqHo 6o;rsuoe BpeMr, u N(eJtareJrbHo, nonyqnB HaqaJro

Sa.[:ra, Kop]leKTHO rroKa3arr preview. 3anreu4M, r{To rrpprMzTrrBHaq peanu3a[tvg

yKa3alrHC)ro 'rpe6onauaa nyreM 3arHcbrBaHr4,

]NIr3H:rIIe tru o r,i KoIr r.rr4 3aMeTHO yxyAlur4T cTe[eHb

B Harrano a:oOpaxenr.rr ero

KOMrlpeccHH.
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Y'cnu;'trquloc'tnb (: otmtdxa.u. faurioe rpe6onaHue o3Har{aer JroKaJrbHocrb

Hlp'/IlieHUI'i e u:06piIXeHI{t4 rpl4 nopqe vrv rrorepe SparueHTa [epeAaBaeMoro

$afrla. f{llnHati Bo3MoxHocrb Hcronb3yerc-rr npr4 rxupoKoBeuaHgrr

(Lrroarlcastinlg - nepeAarra IIo MHorr{M aApecal.r) z:o6paxenufi ito cerh, ro ecrb B

Tex cnyqajdx, Korlla HeBO3MoxHo I4C|IOJTb3OBaTb IpOTOKOI [epeAar{I4, IIOBTOpHO

3tr[tr)aurr4nllrcrqlrfr n,aHHbre y cepBepa rprr oruz6icax. Hanpuvep, ecJrr,r

[(]peAaerct Br{AeoptA, To 6rtlo 6rt uenpaBaJrbHo rrcrroJrb3oBarb anropuTM, y

Koropollo c(iofi [pLtBoAIrn 6tr K rlpeKparqeHr4ro [paBr4nbHoro rroKa3a Bcex

[(]c"relrr/rouax K€tApon. 2]annoe rpe6oBaHr4e nporr4BopeqaT errcorofi crereHr,r

apxl{BttuHl{, nocKo.[bKy I4HTyHTHBHO rrOHqrHO, rrro Mbr Aon)KHbr BBOAHTb B rroroK

r'r:l6t,t'roqu'yxr ranrfoprMaur{rc. OAHaxo Anr pa3Hbrx anropuTMoB o6lena arofi

u:l6t,I:rcl,luofi nu$ cpMaqr{u Moxer cyurecrBeHHo orJrnr{arbcq.

Vqe;m c:net.sutf4uxu usc,1patrceHufl. Eo,ree BbrcoKas crefleHb apxr4Baur414 [nfl K"]racca

ulo6prax<911sfi, Korollble crarucrlrrrecKn r,raqe 6yayr npuMeHqrbcr B HarrreM

npu"rolKeul.il't:. B [penbrAyrrluxpas Aenax:ro rpe6oBaHHe yNe o6cyx{Aanocb.

PedoKln'up"\)€:x/toc/,\b. lloa peAaKTnpyeMocrbro rroHr4Maercr MHHkrMaJrs1afl

creleHb y){yAlxeHl4{ Kaqecrea Llso6pa>lceHl4-a rrpz ero [oBTopHoM coxpaH eHtru

l.

B.

rlocJle peIaI{:TI4poIlaHHt. Muorue aJTropI4TMbr c norepeii an$opMar1r4r4 Mory1

c)'rqec'|BeFt.II() LrcnOpTHTb

peAe.KT14 poBaHH_S.

H30opaxeHr4e 3a HCCKOJIbKO r4TeparJrlw

t). H,?6otuuan cmou.\4ocrnb annapantuoit pecnu3aquu. SQQercmuzHocmb

nTtoz'patnuto{t peanLBa4uu. lanHrre rpe6onaHnx K anfop}rrMy peanbHo

[pellbrrl]rt[roT He roJIbKo npor.r3BoArTenl1l r4fpoBbrx rrprrcTaBoK, Ho U

rlpoll3noAl4reJTI4 MHofI4x nH$opuaIII4oHHbIX c14creM. Tax, AeKoMnpeccop

Spar<r'a:rrFlor-o a.rropt4rMa or{eHb eSsexuaeHo Lr KoporKo peanu3yerc, c

HcrIo'rlLSioBaHHeM TelKHo.[orl4z MMX v pacnapall rerLrBaHnfl BuvncleHrafi, a

cxal'I4e rIo craHAapry CCITT Group 3 :rerxo peaJrr43yercr a[naparHo.

oueBlrl1rlo, ,{To ,Anr xoHxperuofr 3araqrl HaM 6ynyr orreHb Ba)KHbr 9AHH

rpe6oaannfl 14 Merree BalKHbr (rz gaxe a6co,rrorHo 6e:pa:nrzvurr) Apyrre.
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2.2.5, Kpurepru cpaBHeHr{r arrropHrMoB

3aluetutul, r{To tKapaKTepwc'tr4Krr anfopuTMa orHocuTeJrbHo HeKoropbrx

lpe6oeitn.t'iii npwloN:eHuil, c$opuy:u4poBaHHbre Bbrrrre, 3aBr4c-sr or KoHKperHbrx

'y'c,ront'ifi. B Koropbt:e (5y4er IIocraBJreH anropr4TM. Tar, ctneneHb Ko.,\4npeccuu

|JaBltrC:LL1' 'f,'r rofo, Ha KaKoM KJIacce ra:o6paNenzfr anropr4TM Tecrzpyercr.

.l\ua-,totlt,-rHo, c'KopoctnL, Kox4npeccuu HepeAKo 3aBncvrr or roro, Ha xaxoit

n.uartfop;rae FreaJILI3crBaEI anropHrM. flperzuyrqecrBo oAHoMy iLrroptrrMy [epeA

.ftpyfl{M MO)KeT A?TL, Ftanpl4Mep, BO3MO)KHOCTb I4CIIOJTb3OBaHHfl B BbIqHCJIeHIiflX

ililropHllNla relKHoJTorufr HH)ItHero ypoBHq, Ttrna MMX, a 3To Bo3MoxHo AaneKo He

,Urfl Bcell alIropHTNIoB. Tax, JPEG cy[]ecrBeHHo Bbrr4rpbrBaer or npHMeHeHHrr

-rexHo.rror'[{r.r ]v{l\4x, a ,LZW Her. Kpoue roro, HaM npuAercr yr{r4TbrBarb, rrrc)

HeKOTotr)bIe aJ TOpUTMLI pacIapannenl4BaloTct JIefKO, a HeKoTopble HeT.

Taxt'tr,r o6pa:c,ttt, HeBo3Mo)KHo cocraBr4T[, yH14BepcanbHoe cpaBHprreJIbHoc)

(lllrHcilHl4e l43llecrHblt{ arfopl4TMoB. 3ro MoxHo cAenarb roJrbKo [nA TurroBbrx

KiTacc:oEi rqrn;Ioxeuuil llpu ycnoBl4lr I4cnoJIb3oBaH:afl Tr4rroBbrx anropl{TMoB Ha

TllroBblx IlJIar(){lpMax. C)4uarco raK[e AaHHbre ueo6u.{afino 6rrcrpo ycrapeBaror.
'l-ar<, 

H€Irrtrlrl{Mep., eue B 1994, HHTepec K rroKa3y orpy6reuHoro wzo6paxeuunn

lalc[o.[b:])'q rrf,JlbKo Haqano $afita, 6ur qr4cro a6crpaxrHbrM. Pealruo 3Ta

Ilo3MoxHoclb npaKT{4r{ecKl4 Hr4fAe He rpe6ona,ract Lt Knacc npuloNeuufi.

I4:c[o:lb:t-yrcu]I4X AaHHyIo T'exHo.rlofa]o, 6su rpafiHe HeBeJruK. C B3pbtBHbrM:

pac[pocrpa.Hel]LlteM Irrtennet, rcoroprrfi xapaKTepr43yercq nepeAaqefi uzo6paxeHrafi no

cpaBHl4lletIbHo MeAreHrIbIM KaHaJraM cBfl3vr, r.rc[olrb3oBaHr.re Interlaced GIF

(iarropullu LZ\') n J?rogressive JPEG (napuaHr anropr.rrMa JPEG), pe€urr43yrorrlux

3Ty Bo3h4(lx:HocTb, pe:rKo Bo3pocno. To, uro Hoetrfi anfopr.rrM (nanpuuep, wavelet)

IIoAA(lp;KaBaer laKyrc Bo3MoxHocrb, cyruecrBeunei.tunft ilJrroc An_rr Hefo cefoAHr.

B ro iKe Bpet\4t MbI MoxeM paccMorperb raKoe peAKoe Ha ceroAHt

rpe6onanAe, KaK ycloil.rranocrb K ouru6xar,r. Moxuo npeAnonolKr4Tb) rrro B cKopoM

Bper'Iellu: (uepe:l 5-1C) :rer) c pacrpocrpaHeHueM ur4poKoBeqaHr4r B cerr{ Internet

,AJIfl efrJ 06ecneqeuux (iygyr LlcrloJlb3oBarbc.f, HMeHHo anropuTMu, ycrofir{HBbre K

ouH6xala, Aal{ie He paccMarpliBaeMbre B ceroAHqruHrlx crarbrx l.r o6:ooax.
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L,O BCleN,lII C[r3:1211116ttt, Bbr[re ofOBopKaMr4, BbrAenHM HeCKOnbKO HaH6Onee

BaxHbtx )\nr' llac I(p['repneB cpaBHeHn.s a^rrfopurMoB KOM[peCCnI4, KOTOpbre pt

6yA,:u [IclloJlb3oBarb B AanbHeftrxeM. KaK J]erKo 3aMerATr,, Mbr 6y4eu o6cyx4a',
MeHbllle KpHTepI4eB. qeM 6rr,ro c$opnay,rupoBaHo Bbrrrre. 3ro uo:soJrr4T H36exarr,

.-rz n:Hr,rx g erar"re fr nptr KID arKoM r43Jr o )KeH:/^tl AaHH Of O Marepr4aJra.

1. Xltdtuan, c'peduast. u ryqruan cmeneHb ctcamtut. To ecrr AoJrr, Ha Koropyrc

Bo3prgsTsr tl:lo6paxeHue, ecJltr ucxoAHbre AaHHbie 6ylyr Har4xyArrikrMrr; HeKat

cFre!,HeC'Ta'.fllcTl4r{(lcKilt CTe|I€HE, Ant TofO Knacca z:o6paxeuuil, ua rcomoputu

ofrueHn'n,tpr)6eH t2',r?OpLtfttn4i V, HaKOHeU, nyqlua.fl CTe|IeHb. lIOCle4H.Ar

He)o6xoAHl,Ia JIHIIIb reoperl4r{ecKpr, rrocKoJrbKy rroKa3brBaer crerreHb c}Karvr.

Ha.I4.rlyqrllefo (xarc llpaBlrJIo, a6co,rroruo uepnoro) a:o6paxeuz-a, HHorAa

Qnxczrp()na Hr{oro l0a3rv{epa.

il'. Ktacc u.?o6pctJtcer-:uit, Ha Koropbrfi opr4eHrr4poBaH anropnTM. I4uorAa yKa3aHo

TaKx:e' IIorleMy ]Fia ApyrHX Knaccax z:o6paxeurafi [onyqa]orcr xyAtxr4e

pe3y,[bTaTbr.

3i' Ctnt.v,zmpllltLtoctTnt. Oruoureuue xapaKTepnervKrr aJrropurMa KoAr4poBaHH{ K

aHalorr{qHoi.r xapa.KTepacrHKe npH AeKoAHpOBA]F.|IW. Xapaxreprnyer

pecypcoeMl(o,crE' npoUeccoB KoAt4poBaHwfl rl AeKoArzpoBaHr4r. I.in uac Haz6olee

eaNrroli t B,-tterc.q cuMMerpvqHocrb rro BpeMeHu: orHolxeHr4e BpeMeHr4

KoApIpoBaHl,iq Ko EtpeMeHa AeKoArrpoBa:r':afl. I4uor4a HaM norpe6yercq

cHMNreTF)r49HOCTb rro ilaMrTr{.

'1'. Ecmt, -7u n('ttneplt Keuecnlea? V ecJrn ecrb, To 3a crler rlefo rr3MeHterct crereHb

cxarfist'? fle"rro B 'rol\4, qro y 6o,ruuaHcrea iurroplrrMoB c]Karvfl c norepefr

I4H pOplvl €lqHLI cyqecrByer Bo3MoxHocrb r43MeHeHHt CTeneHr4 clKarufl .

5. XapetxrepHrte oco6euHocru anfopr4TMa v n:o6paxeuafr, K KoropbrM ero

rphMeHqlor' 3recl lloryr yKa3blBarbc{ uau6olee BaxHbre rnfl anropqTMa

csofrc:rea. KrDT,opbre Mofyl'crarb onpeAensrculaMH npr4 efo esr6ope.

vrc:nom'z',vx 7l?HIJbIr3 Kplzrepaz, npr4cryflaM K paccMorpeHr4ro anfopr4TMoB

alpxHBraII.aI'I rl:o6paxeuuii. I1pex4e, LIeM He[ocpeAcrBeHHo Har{arb pa3roeop o6

arfoplarlvl0x, x:oreJloct, 6bI cAenarb ofoBopKy. Olran r4 Tor xe aJrropr4TM qacro
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\4o)Kr{o pea'rlH:loBarb pa3HbIMI4 clloco6awu. Msorne a3BecrHEIe anroparMbl, TaKr4e

lK:aK ItLIl, l;'-ZW Hn:Ir JPEG, I4Meror AecrrKlr pa3nr4r{aFoxluxcr peanr43arlzfr. Kponae

Tofo' y irJiropI4'rMOB 6Hsaer HecKoJIbKo -sBHbrx lapaMerpoB, Bapbvpyfl Koropbre,

lvroxFto Ii3r{eEr-slrb l(apaxrepvcrrrKr4 npoqeccoB apxwBar\an v pa3apxnBarJkrLr. (Cr,l,

Irpr4Mepbl B piB,{ene o cpopnaarax). llpu KoHKperHofr pea,rr.r3ar3ul 3rv ilapaMerpbr

tflraxc.apyrorc-s,, HcxoA{ tr3 saH6o,ree BeporrHbrx xapaKTepncrqK BXoAHbrx

tl:o6trraxerrr4fi., rpe6onauvfr sa 3KoHoMr{ro [aMqrn, rpe6onauurt sa BpeMq apxvBarJ^u:

ri r.A. flo:)tloNl'',' )/ €LrIfopH'rMoB oAHofo ceMeficrea nyquat u xyAlrrar crereHg c)r<arLr1;

MtofyT orJrr.rqaTbcr, HO Kar{ecrBeHHo KaprHHa He r43MeHI4TC.S.

2.2,,6. Odune n4oMeHTr,r Arq rtpqMoyrorrrbHbrx MeroAoB

B lrcr6o u{ c,rlyqae MoxtHo Har{arb c oAHofo tz3 qerbrpex yrnoB, r.r AaJrbrrre

i[Bl{rarbc,I B ()/lHoll w3 AB),x HanpaereHuil: ro Beprr4Kanr4 v 11o roprr3oHTan'.

I.J[epntle, TO ec'fb rIoJIo)KeHI'Ie neptsoro yf,qa. BIrLrflHr4fl Ha crerleH b c]Karvfl rorrru He

oKa3blBae'r! oco6euuo npa cltarr4w llso6paNeuufi. A Bor BTopoe, err6op

Ftanpa.Bne.HA-q, Moxe)T cyuecrBeHHo ynyqrxuTb c)Karr4e, [ocKoJrbxy o6lacrr{ B 3THX

!f.B)rx cJryr{ilj{x (ocHclanoe Ha[paBneHue no BeprprKanr{ urv no roprr3oHTatu) 6y4yr
c fpyn rr4p cBaH.br rro- pe[]HOM]'.

FJanplluep, o't:cr(aHlapoeeruHrrfi TeKcr nyr{rue cxnMarb, o6xoAs rro BeprHKarTH,

IltlJcKo,rlbK'y B HeN{ 6o.nsrue I.llI4HHbrx crIJroIrIHbIX BepraKanbHblx lvtmtft, r{eM

fOpI{3rCHTil"'lbHt,IX.

a'(iu'trtrc .,\toMt?utrtbt d'ttt .wemodoe cnocrcuoti (top-ttt t. Moxer Bo3HHKHyrb

Heo6xo4t'tlMOcrb noMeqarb 1'xe o6pa6orauunre roqKu [JTocKocru, vro6lr ns6exa*
JII{lrrH14x I}}'IqHr)JIeHufr, nltegorBpaqarculux noBTopHoe prx 3aHecenhe e D. Toraa

ecrrb !,Ba ocl{orlHbIX Bitpl4aH^ta: tw6o 4o6aauru ro oAHoMy <SlaroBoMy)) 6ury gnn

xarxAofi r'or{Ktr [JrocKocrv., sttt6o etr6parr (unu Ao6aenrs) :HaveHz e ilnfl <S,rara>>,

rloKa3blBaloulero, qro rorrKa yxe eueceua n D, I{ 3aflncblBarb 3.ro 3HarteH[e Ha

MecTo yx€r BHe(iletHHbrx TolreK.



2,2.7,,A.rrropHlMbr apxuBaur.ru 6e: uoreps

2,,2.7 .1.,,{lroplrru RLE

f['epeutii r3QputtHtTl' aneopumn4a. lLauru;;tft anropzrM Heo6rr.{afiHo rrpocr r}

lpearrl{3etllalr. ll=pynnoBoe KoAI{poBaHr4e 
- or aHrJrlrficroro Run Length Encoding

rIRLE) On.aH 143 calv{blx cTapbIX W CaMbIX npOCTbIX aITOpHTMOB apx:aBarp4vl

(;ra*.:. 5). {4:o6paxeHne B HeM (xar< u B HecKoJrbKr4x aJrropurMax,npaQnxa

(lrrll{citHlfllx Ht'tN:e) BblTtrl4Baerct B IIelorIKy 6airc no cTpoKaM pacTpa. Cauo c111aTI4€)

n RLE ilpol4crxoArT 3a crler roro, rrro B HcxoAHoM ra:o6paNeHt,tn Bcrper{arorcfl

ueilo.lKl4 oltlrFlal(oBrrx 6etfrr. 3anaeHa vrx Ha napbr (cqerqux noBTopeHuit, zuaueuue).

l/NIeHblilae'r lt:6lrrorIHoc;Tb AaHHIIX. B AaHHoM anroprlTMe ilpH3HaKoM crIerrlr4Ka

(.Countel') c.[y],i:ar eAuFrr4rtbr B AByx BepxHr4x 6urax cqrrraHHoro oaftna:

Pucyuon 5.

Crl<llnel,crBeHHo ocraBlrl[ect 6 6ut pacxoAyrorc-s Ha crrerqr4K, xoroplrfi
l{o)Ke'r npH}Ilzl,farb 3Hiar{e]Flr4fl or 1 lo 64. Crpoxy uz 64 rroBToprrcfl]11xc_f, 6afiros iulr

rpeBpauaer,{ B IBa 6aiira, r.e. coxMeM B 32 pasa.

l\,rropv':lllr pailcr{HTaH rra renoByro rpasnxy u:o6paxeHa_a c 6olrurvnrz
cr(5rracrqva noBTopqrc.uleroct uBera. Cutyagwx. KorAa Safil yBer11qp1Baercfl, nrrfl

Slloro rlpctcTof) anropt4Tlv{a He raK yx peAKa. Ee uoNHo JrerKo [onyqprrb, rrplrMeHr{

rpynnoBot3 KoJll].poBaFlne K o6pa6oraHHblM rlBerHbrM $ororpaQurv. Arq roro,

'{:lo6bt yBe"u.Iql{Ts l'i:o6paNeHl4e B ABa pa3a, ero HaAo [pr{MeHqrr x zso6pa}(eHr.rro, B

KOTopoM :iFtilq€:HIt.s BC.3X rII{Kce,'IoB 6o.rrsrue ABourrHoro 11000000 rz no4pf,A flonapHo

He norlrc)prK)rc:tr. [auurrii aJrfopr4rM peanH3oBau n $opuare pcX.

Bntrrytr'til B(tpuQl1tnt alreopumt4a. Bropofi Bapr4aHT 3Toro anrop14TMa r4Meer

6olrnty'ro MaKL-I'tMaJrIbIlyFo cre[eHb c]Karur r{ MeHbIxe yBen,qvBaer B pa3Mepax

ucxo4urti;i $afi.n' llpn:naroM roBTopa B AaHHoM arropaTMe rBJgercr eA11Hnua B

claptneM pa3pr:Ie coorBelcrByrorlero 6afrra (przc. 6):

\X $t;r,rc'ttnc
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I 7 ii:r r LIir-r n,-r*triuat!

PucyHorc 6.

'r'ilrc ltox:Ho JIefKo noAcrlaTarb, B nyr{rxeM cnyqae 3Tor aJrfoprrrM c)KI4Maer,

$aftn B 64 pa3a (ur He B 32 paza, KaK B rpeAbrAyqeM Bap'aHre), B xyArxeM

vBeJII{ql'lBaer tla IlI2i3. Cpe4uIze [oKa3areJrr,r crerreHr4 KoM[peccr4rr AaHHoro

a.[fc)plrr N{il HijlxoAsroq H:a }'poBHe floKa3arenefi nepeoro Bapr4aHTa.

,\',t tz c c LB o 5 p a ut (. H u ti ;

()praeurlrpclBalH anrop14TM Ha I43o6paxeHH.f, c He6onbrrrr4M Konr4qecrBoM

TIBeTC)B: /teJroByrll H HayqHyro fpaouKy.

CuvrvrelptalrHo'clbi llpnuepuo eAaHr4ua.

l(apaxrep'nue oco6eHHr)crl4: K rrolroxHTe,rrbHbrM cropoHaM aJTroprrrMa,

rlo;{{alyll, .Mo)'i.Hro oTIecrI4 ToJIbKo ro, qro oH He rpe6yer AononHr4TenbHofi

rraMfffH [|pr4 apxnBarurlu r4 pa3apxtrBar\vtw, A Tarur{e 6rrcrpo pa6oraer.

tr4lureltecn:al oco6eHrlocitb rpyrrnoBoro KoAHpoBaHHq cocrorrr B ToM, r{To

c'fel|IeHb ttpxlzErallltv A.rIfl HeKoropbrx H3o6paxenufi Mo)Ker 6urs cyqecrBeHHo

flollbl[IeHa BC(3rO ,rIH][Irb 3a crler I43MeHeHr{fl tlopf,trKa rIBeroB B [anr4Tpe

r,l:o6paN:e'uur.

2.'.2.7 .'.2.,,\,1 rop n r w LZW

Ha3ea.FIz,e anropr,rrM lonyr{Hn no [epBbIM 6yxnanr Savalzfr
pa3pa{lo'rqlr.Koli -- Lem1tel, Ziv w Welch. Cxarue B

ocy'ruecTBrrrrer0q y)Ke 3a cqer oAHHaKOBbTX rrenor{eK 6aftt.

HeM, B OTJII4T{Ue OT

efo

RLE,

2.t',.7 .:l . lr\,rlropur M LZ

C1'qer:rny'er AoBo.lrbHo 6orsuroe cenreficreo LZ-norolnax aJrropr.rrMoB,

peB.lll'ir{alolltl'{xc:t. Ha[pHM:ep, MeroAoM rroHCKa [OBTOpflTOU]r4XCfl Ue[OqeK. olHH ]rs
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llocTilTogIlo npocTblll BapHaHToB 3TO|O anfoprirMa, Harrpr4Mep, ilpeAflo,Taraer, qro

tlo BXoAltoI\4 rloToKe IIAer nH6o napa {c.rerqur, cMe[IeHr4e orHocl4TerbHo reKyuleii

IIO3HtlI4H>, J,-Il'I6o |IFroc]'o (c.let.{ax) (ilponycKaeMbrx)) 6afir vr ca;1y1w 3HaqeHr4.,{

eiafrrrte (,rcarc no BropoM Bapl4aHre anropr4rMa RLE). flpn pa:apxkrBarywkr An.f, napbr

'1c'{etqulc. cN4elrleHl4e> Koflr4py}orc.s (cqerqux) 6afrr kr3 BbIXoAHoro MaccI{Ba,

uoxyqeeHofo B pe3vJll,Tare pa3apxrrBaL\vw, Ha (cuerqeuHe) 6ain paHbue, 2r

'1c'{erqulc:t (T.e. qncJlo paBHoe cqerr{r4Ky) :uaueHrzfi <nponycKaeMbrx>> 6aftt [pocro

F.orIHpyH:,TCfl li:l Ilblxo,l,Hoil Macctts I43 BXoAHoro rroroxa (pnc. 7). fanurrfi a,rropnrrrr

.ttBrterc)t HecLrMMerpHr{I{bIM rro BpeMeHr{, rrocKonbKy rpe6yer rroJrHofo nepe6opa

teiyQepa npa rol4cKe oAHHaKoBbIX rroAcrpoK. B pe:yrrrare HaM cJrox{Ho 3aAarr)

riiorrurcri;i 6yr:pep v'-t-3a pe3Koro Bo3pacraHzr BpeMeHu KoMrrpeccr4u. OAriaxcr

[oTe]{qaaJI.t,Ho rlocTpoeH[e anropuTMa) B KoTopoM ua (cqetqux] H ua (cnaerqesue)'

t:iyae'l rtbtl[ereH(t no 2 lafita (crapruaii 6zr crapruero 6aiira cr{err{nKa 
- rpr{3Har(

.ttoBTopit c:lpcrKll / xclnr.rpoBaH4fl noroxa), Aacr HaM Bo3MoxHocrb c)KHMarb Bce

.rroBropj{lrJulllec{ rloAcrrp,oKH pa3MepoM Ao 32K6 n 6ySepe pa3MepoM 64K6.

tl;rt rlpnltl'cxil n,

PucyHorc 7.

flpn ar,llv: MbI rtotrytll{M yBenur{eHrze pa3Mepa Safira B xyAueM cnyqae Hir

?-7701327 68 (r'r AByx (jaitlax 3anllcaHo, r{To Hyx{Ho repe[r4carb B BbrxoAuofi [ororc

cJIeA)/rou,IIe :::ls 6aitt"), qro coBceM HenJToxo. MaxcultarrbHafl crerreHb cltarvtr

cocra.Blzl' Il [peAene 819t2 pa3a. B upe4e:re, [ocKoJrbKy MaKcr4MarTbHoe cx{arr4e Mbr

n orryqael\r, rpeBpauaf, 32K6 6y$epa B 4 6ai,na, a 6y$.p raKoro pa3Mepa Mbr

IlaKoIIl'Ilv1 lle cloa"3)'. C)4H,axo, MLIHI4MaJ'rbHafl noAcrpoKa, ilIrfl xoropoi.r HaM BbIroAHc)

IlpoBotrl4'Ilb cx:arHe, IOJI)KHa cocro-srr n o6qeM cnyqae MuHHMyM wz 5 6afi7 qro rut

orpeAe.irfleT ]'i aryro u[eHHocrb AaHHoro anropl{TMa. K AocrouHctsaNr LZ Mox{HC)

orl{ecrlr {pe3Bbrr{afrnvrc rpocrory anropr4TMa AeKoMrrpeccun.



4J.

2.2.8. A.,nropurM6r apxuBaur.ru c rrorepsMn

)7po6-netttut (Lt,?o])i!tm'r,tor apxunaquu c nomepsLMu. lleperrua rnfl apxr4BarJ.vr

ll:o6pa.xeuafi cru:^u npllMeH-srbcfl npr4Bbrr{Hbre anropr4TMbr. Te, r,rro

I{CrIOJlb3OIlilJII'lCb 14 lt4cilonb3yloTc-q B cI4CTeMaX pe3epBHOfO KOII4pOBaHI4_S, npLI

co3AtIHI'rLt 71Iac,r1lu6yTHBoB LI T.rI. 3ru a,rropr4TMbr apxr.rBupoBanv zusopuaqzro 6e:

t't:Haeuesufi. f)4Haxo ocHoBHofi reHAeurlzefr B rrocneAHee BpeMs cralTo

t'lcro.llb:lc)B€tHI'[e HoBbIX KJIaccoB z:o6paxenufi. Craptre €LnfoptrrMbr nepecrana
'!'roB-lertsiopqr.b rpe6onaHrrflM, [peAbrBnreMbrM K ApxvBar]r4u. Muorue
.n:o6pa;xeHa-a [paKTI'rqecKI4 He c)Kr,rMaJrr4cb, xor-s ((Ha B3IJI nE>> o611a;1anv -seuo;.r

m:lSltroqt{ocrblo. 3lo npllBeno K co3AaHrto HoBoro -tura aJTropr4TMoB

(lxuMarculLtx c nolepeil zu$opnaaquz. Kax rpaBr4Jro, cre[eHb e]Karufl vt,

cJIeAOBUII'eJIbHr), CTeIIeHb [orepb Kar{ecrBa B HI4X MOXHO 3aAaBarb. llp" 3TOlv{

,t.ocrprfae'rcjrr KoNrrrpon,{ucc MexAy pa3MepoM 14 Kar{ecrBov z:o6paNeurafi.

Onua H3 c(3pbe3urI;< npo6neM Maluznuoi.r rpaQrrxa 3aKJrroqaercq B ToM, r{To Ao

clrx nop ue Heril4eH aAeKBarsrtfr xpr.rreplrfi orIeHKH norepb KaqecrBa H:o6paxeuux.

l\. repxeTc.f, ollo r{oc'ro-fllt{H npn oqu$poBKe, rpr4 rrepeBoAe B ofpaHr4rreHHyro

rlaJIlrlp)' ullerrfEi. rp?I [epeBoAe B Apyryro cncrevy r-lBero-npeAcraBneHr{r [nfl
neqarH' t{. qro Ant Hac oco6euno BaxHo, npl4 apxr4BarJazr c noreprnrz. Moxno
ttpI4BerCTl'] IipHl.'4ep npocrofo Kp[Tepi{r: cpeAHeKBaAparur{Hoe orKJIoHeHrre sHa.{eHrai{

rttiKceJIoB ([-2 l,tepa, HJrH rOOt mean square 
- RMS):

r' f {r,, ,,',,,f
,1/.t...rr-ti," ' .

I II- (3)

ll<l uelrl,' tr:o6praxr3Hue 6y4er cr4JrbHo r4cnopqeHo npu rroHHXSHHH rpKocrr4

Bcefo Hzt :io/o (r';rra: 3Trlro He 3aMeT y pa3Hbrx MoHrrropoB HacTpofixa spKocrr.I

BapbnpyeTcj,t I'opa3ACr clrltHee). B ro 111e BpeM{ r1:o6paxeH4, cO ((cHeroM)) _
pe3KHt\4 ta3[4eHeH.neM ]t,Be'Ia oTAenbHbIX TOr{eK,

6yayr npLr3rraHbr (([orrru He rt3MeHHBIUHMrrcr)>.

y 4py|H:: rq)rrrepueB.

cra6rruu rtorocaMr4

Ceoz Herrpr4flTHbre

nnw <<MyapoM)

cTopoHbr ecTb 14

Pa ccrrorp u M, HarIpI4Mep, MaKcnMa.rrbHoe orKroneHue :
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(4)

3la M(:pa' KtlK MoxHo AoraAarbc.s, xpafine r{yBcrBnreJrbHa K 6wenux>

(ITAeJIbIIEIX rlrlKceron T.e. Bo BceM rz:o6paNeHlrl4 Moxer cyuecrBeHHo r43MeHqTbcrr

'IoJIbI(o 3l{aqel:lHe OAFIOI'O III4Kcena (vro npaxTur{ecKl4 He3aMeTHo Anr rla:a), oAHaKO

co fJrercE:o :'rTopi: Nrepe nso6paxenr,re 6yAer cr4JrbHo r4cfloprreHo.

1\4epa, IioTc)pylo ceilqac Hcnonb3ylor Ha rpaKTrrKe, Ha3brBaerc-rr Mepoff orsorueHurr

flrr-H€rrr€r K r[ry]\4y (peak-to-peak signal-to-noise ratio - 
psNR).

li{r ' ":rlf.r'.r) - l0 . loq, "' 
- '1

Yl' , l'?, '' :'
()l

[\avnan M:epa, r'o cyrl4, aHanorr4r{Ha cpeAHeKBaAparar{HoMy orKJroHeHHro.

oIIHaFio ro.rlb3oBilrbct eit HecKoJrbKo yAo6Hee 3a cqer:rorapz$u6r{ecKoro Macrrrra6a.

IIK:aJIbI. [:ii npracyulu Te )Ke HeAocrarKl4, qro H cpeAHer(BaAparr4rrHoMy orKnoHeH'ro.

Jl-y'{ne Bcel'o norepli KaqecrBa ra:o6paxenrzii oqeul.rBaror Harrrg rna3a. Or,uzqHofi

CqIITAETC'I A]I)XHBAI]llfl, TIPH KOTOPOfr HEBO3MOXHO fJra3 pa3nI4rII4Tb

rrepBCHS.rIa-rIbHr)e h pa:tapxvBHpoBaHHoe ra:o6paxeHl4r. Xopourefr 
- 

KofAa cKa3aTb,

Kil!:oe u: lr:o(ipsxeuzrfi [oABepranocb apxvBarJr4r4, MoxHo roJrbKo cpaBH[Bafl ABe

Hra>lontxli'Ixct pttAoM KaprI4HKI4. lIpH 4alruefirueM yBenhqeHwu cre[eHr4 c]Karr4fl,,

K:ilF: Il]lalll'Ulo, crilHoBtt'rct 3aMerHbI no6o.{HlIe :$Sexrbr, XapaKTepHbre Arq AaHHoro

aJIropt{T\1a. Fi-a npa.KlLIKe, Aa)Ke rtpu or.]lr4rrHo\4 coxpaHeHr4g KaqecrBa, B

l'i::O6pax:eune Mofyr 6r,trr BHeceHbr perynqpHbre cneqzsravecKHe H3M9HeHr4-s.

flotrc,nr'tr a.[foplrrMbr arpxaBa]\Lrr4 c rtoreprMu He peKoMeHAyercq r4crroJrb3oBarb [pr4

c)Kilrl'lH tl:cl6praxteHl'ril, Koropble B 4a,rurefiruena co6Hparorcx lg6o uerrararb c

BLICOKHN{ KaL{erJTBov, .nn6o o6pa6arllBarb [porpaMN[aMr4 pacro3HaBaHr4.s o6pa3oB.

F[eupltxlHlle 3rf(beKTbl c raKI,IMI4 raso6paxeHr4flMr4, KaK MbI y]Ke roBopulwr, Moryr
BO3HH KHy.fr, Aa:)Ke npH rrpocroM Mac[rta'upouauuu uso6paxeHnr.

2.2:,.11.1 " A, nropnrnr JIPEG

.IP]EG--

llperxrzveclca

OAIIH W3 CaMbIX HOBbIX V AOCTaTOTTHO

oH rtBrrerc.rr craHAaproM 4e-$axro

MOirlHbrx aJrfopnTMoB.

lnfl IOJ'IHOUBeTHbIX
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Ir3o6pa)ieLIr4i.:. Onellapyer anroparM o6:racrqN4u 8x8, Ha Koropbrx spKocrb h
qBier NIeHtIoTcJI cpiaBHI4TeirbHo trJraBHo. Bcle4cleue 3Toto, npH pa3noxeHHI.i

N4arrpr,rrlbr Taxoii o6rac|I.u B 4nofiHOfi p.a4 rro Kocr4HycaM (cr*. sopvry,rti uuxe)

3I{aqIIMbl\,lII oKa3blBasf,T'ct roJTbKo nepBbre xosSQzqr{eHTbl. Taxnu o6pa:olr, cxarge

,Er JPF,G ocyure)crB,rlterct 3a cqer [,rraBHocrr4 H3MeHeHr4t rlBerog n a:o6paxeHr4r4.

A.rrropulvr pa.:rpa6oraH rpynnofr 3KcneproB B o6,racru Qororpa$ur,r
(rreUzaJLFIo llrli{ cxilrllrf, 24-6ursnx z:o6paNeurafi. JPEG 

- Joint Photographic:

JEixperl r[iroup -- roApa3AeneHze B paMKax ISO - MeN4ynapo4iroft opraHr43arlr4r,r

ro craHllaprl43al-lnlt. f-{a:naHre a^rropurMa r{Izraerct{ [jei'peg]. B rlenoM anropnrlvr

OclHoBalI HiI IlllcKpeTllolv{ KOcI4HyCOHAanbHoM npeo6paeOBaH4LI (n 4anrneiiurevr

rf[F:fl), ]rpl{MerrreN{oNr K Marpnrle u:o6paNeH:zfl LJrfl [onyrreHr.r.rr HeKoropofi noeoil

l{arpl'Illlil xrr:clrrN'ltql4erllToB. fl,rx no,ryqeHHr 14cxoAHofo A:O6paxeHnr [pr4MeHrercrr

o6palnoe rr peo6pa:oBaHtre.

/l[F.il pacK"-IariblBaer lt:]ro6p2x<."". ro aMnnHTyAaM HeKoropbrx qacror. Taxuv

cl6pa:onr. ilplI npeo6pa.:oBaHrlv Mbr flonyqaeM Marpr4r]y, B r<oropofi MHorHe

lloe0$uul4eHTL,I rtr6,J, 6,ur:xa, lra6o paBHbr Hynro. Kpoue rofo, 6naro4ap.a

rlecoBepruel{cr ts)/ q:e.iloBeqecKofo 3peHn,r, MOXHO annpoKcr4MnpoBarb

I.:orQrpuqaeHT.t,I 6olee, rpry6o 6es :aNaeruoil norepr4 Karrecr na nzo6pa)KeHur.

,{llr er,clo llclloJ'Ib3yercr KBaHroBauHe xo:$saqlreHroa (quantization). B cayou
rlpocroNl cryqi:Ie 

- 3!to apuQueruqecrzfi uo6arostrfi cAsrar B[paBo. Ilpra orona

ilpeo6pa:loBaH aI{ TeprtEgl'gs qacrb Izu0opuaqr4r4, Ho Mo}r(er Aocrrlfarrcs 6orruraq

CTe|IeHb C){taTLtfl.

I{ct,rc pa6Lttnaer,n aJ't?op,ttnt-'\4. tr4tax, paccMorprrM arrrropr4TM rroApo6see. llycrr v*t
c;,{itaM,aeru 2zl -6,m:uoe r,r:o6paxeHlre.

Lllarl. rlepeeo4rana z:o6paxeHze h3 r1BeroBoro npocrpaHcrBa RGB, c
KON{TIOHC)IITa.MIZ|, orBee:aK)[IuMi4 3a KpacHyro (Red), 3eneHyro (Green) u c6H]oro

()Ellue) coc'rilB.ltrlForuue IJBera roqKu, B rrBeroBoe npocrpaHcrBo yCrCb (rauorla
HiriblBarcr YU\,,i)

B nev \' -- rpK(lcrH€tjfl

IIBer (xltonrari,rqr:cxHii

COCTABI'IOT]J&fl, A Cr, Cb 
- 

KOMIIOHCHTbI, OTBCI{ArcIUHC 3A

xpacurrfr v xpoMaruqecxrafi crzuufi). 3a cr{er rofo, rrro



47qe,ToBerleclcl4ll rJIa3 Merlee qyBcrBHTereH K IJBery, r{eM K tpKoc.r.a, ro_sBrrerc,
[]o3MOX:llOCrTb a-pxl4Bl'rpoBarb Maccr4Bbr Enfl Cr v cb KOMIOHeHT C 6Olrruuvu

trorel]tl\411 H, coollBercrBeHHo, 6ollruultu crerreHrMr4 unarufl. lloAo6Hor:

.rrpeo(5pil:lollaH t{e yxe AaBHo HcrloJlb3yercr B TeneBr4AeHZr{. Ha cr4fHaJIbI.

{lrTBeqaFctrllte ::ta IIBer. Tat\4 BbiAeJlrercr 6o,'ree y3Kar nonoca qacror.

\/nporqeullo ilepeBo!, Ir3 IlBeroBoro rrpocrpaHcrBa RGB B rlBeroBoe npocrpaHcrB.)
'\fCrClb N{o)iHo ilpeAclaBr.{rb c rroMoulbro Marpr4ubr nepexoAa (Ta6mua I2):
'['ar6,ruuar 

1[.

l,l

rl'uli

r{,r.1 (',Y i

lJ iii i
i.} 1l|it
Lt _i"1 l.i

{},1:i i iR, itil
{} ils t.t i - iti r 1ll. 

ILi.j i .ts: 'lltl

xarx4oi'r rpa pa6oulre Marpr4rlbr AKII no g 6ar orAenbHo r,nfl xaxaofi
Ir:ol\4nrfHeuri'r. flpn 6clnr,urux creneHtx c;lt.arr4fl oror rxaf Mo)Ker BbrsoJrH{Tbcfl rtyrb

cr'[oxHee. lI:lo6ipraxeHl,te AenI4Tc-s tlo KoM[oHeHTe Y -- KaK r4 B nepBoM cJryr{ae, a [nfl
x.r:rl4s.r".'ttT Cr ra Cb Nlarplrubl ua6upatorc-s qepe3 crporrKy rz rrepe3 crol6eu. T.e. r43

ric>io4;ucril rtaTpt'tt1bl Pa3fdepotr 16xI6 ronyqaercr ro.nbKo oAHa pa6oua5 Marpr4ua

llKfl. llpn orc:u, KaK I{erpyAHo 3aMerr4rb, Mbr reprew 3l4 no.rre:nofi Hu$opuarlr4r4 o

U.BeToBbIx cocTarlJltlol-qux r'i:o6paxeHLrfl vr [onyqaeM cpa3y cxarHe B ABa pa:a. Mrr
NIO;Kel\,{ l[ocT'{'/rarb ral( 6,raro4apt pa6ore B [pocTpaHcrBe YCrcb. Ha

pe3ynbrl4pyitou{eNr RGB nso6paNeHal4, KaK noKa3ana npaKTr4Ka, 3To cKa3brBaerct

Hecz,ubHo.

LLIar .3. 13 ynporrler{HoM Br4Ae trKlI npu n:g MoN(Ho npeAcraBnrb raK:

lil:
)'[rr.r,1. -] ] C'ti,rrrx{'t.i.rix r.fi,,;1

+ i::{r.i-:{!

r. r,,. t { i. rr } = ..i{ ru } or ..,s(---lLil' )

i tirl u ,- (,r^fir) 'l dl
L irrr u+11

O6paru,:re npeo6pa3oBaHue ocyxlecrBrqercr yMHo)KeHr4eM BeKropa yW ua.

0OpaTH)'rc NIarlllztqy.

lllar' 2. Pa:6neaeM HcxorHoe u:o6paNeHr4e Ha Marpr4r]br 8x8. @opMr4pyeM r43

(4)
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l-IplEr'leuNerta lJ[KlI x xaN4ofi pa6ovefr Marpr4rle. llpr,r :rona Mbr ronyqaeM Marpr4rly,

Il lKolropoii xo:lcNr0aqueHTbI B JIeBoM BepxHeM yrny coorBercrByror Ha3Kor{acrorHoi.r

cocrilBJltroueli z:o6llaxteHw\ a B [paBoM Hr4)KHeM 
- BbrcoKor{acrorHofi. llou.qr,e

Llacrorr,r c)ne,;ly'er rr3 paccMorpeHr4fl r.'3o'pDKeHvrfl KaK AByMepHofo cr4rHa,Tii

(auarro|ttvno prlccMorpeHHlo 3ByKa KaK c14rHuura'). flraeHoe I43MeHeHHe rlBeril

C:oorrlercrrByet' Hrr:il(oqacroruofr cocraBnrlouefi, a pe3Klle cKaqKLI

FIlr 3Kor{itc totnrlit.

lllar' 4' flpolt:ecl4av KBaHToBaHr4e. B npr{HrIr4ne, oro rrpocro AeJTeHr{e

prar6o.reil l,{a'l:'prrubr Ha Marpurly KBaHToBaHH, rro3neMeHTHo. Als rcax4or,i

r(oMrroHeHTbr ('Y', U .ar V), e o6rLIeN{ cJlyr{ae, 3a;laercfl cBoq Marprrua KBaHToBaHHrr

qIu,vl (:ra-lee ]VIK).

liTl*. r'J lr:trurrR*un<l 
i 
f+ t

!.<7grr.r'l j .-.())
]-la srov lrafe ocyluecrB lrflercfl y[paBneHue creleHbro c]r(aru fl, v npo1rcxoArr caMbre)

bo.nrruue s1'v1(':pr{. llou-srHo, rrro, 3al.aBafl MK c 6oruurunau xoe66uur{eHTaMr{. Mbl

roJIyrIHl\4 6cllr,ure Hylefi 14, cJreAoBareJrbHo, 6onruyxt cre[eHb c]I(arltr.

Bl crrlH,Ilap'r JP.EG IlKJIIoqeHbI peKoMeHAoBaHHbre MK, nocrpoeHHbre orrbrrHbrM

IIy'reNI. Nz[a:r'pr'rqr'I Ani{ 6o:mrueii IIJIII MeHbruefi creneHa cxarrrr rronyqaror nvreM

)/N'rHO:KeFrLiS ACTXOAHOi1 UarpHrlbr Ha HeKoropoe ql4cJro gamma.

C .KeaHTOBaHI4.3N,I cBq3iaHbl H cnequsaqecKue oSsexrrr anroptrrMa. flpu 6ollruux
3Hetr{eHI4tl{ xOecprpnqlleHTa gamma [orepl4 B Hr{3Kr4x r{acrorax Moryr 61116

Flacro,rlbK() B€JIaKI4' rITo Hso6paxeHne pac[aAercs Ha KBaAparbr 8x8. llorepu B

EilslrsoliH>i qacTOTilX MC)ll-yT rlpo5IBl4TbcII B TaK Ha3blBaeMov <e$Sexre fra66ga)), KOrAa

BioFipyr lioH'l'yprori c pe:rKaM nepexoAoM IIBera o6pasyercr ceoeo6pa:nrrfi <uutr6>.

lll.ar lr. llepeeo,qr4M Marpuuy SxB s 64-sreNaenr.urrfi BeKrop (Ta6,rzua 13) npn
fl(lr4ollll4 (:(:]laruiar'))-cKiiHI'IpoBaHprfl,, r.e. 6epeM s.rreMeHTbr c HHAeKcaMra (0,0), (0,1),

(1,0), (2,Ct)...

T':16"rnrua 5.
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,a.:.,d:" 
. i ; . 'rq,,rr,,;, i I i I l. ':*.i-Ii:-

'l-axr{\'r c'6pasor,t, B HaqaJ'Ie BeKTopa Mbr [onyqaeM xoeSQraqaeHTbr Marpr4ubr,

corf,TrleTc'tB'yrolt1ae HH3KI4M rIacToTaM, a B KoHrIe 
- 

BLrcoKr4M.

IIIar' (,' Ceeprsleaev BeKrop c roMoulbro anroparMa fpy[rroBorc)

I(o,qI4PoIla.HIt-f,. .tlpu 3roM nonyqaeM napbr rLrila (nponycrzrr, vuc-rro), rA€)

(IIporyc'r[1']'b)) tBil-f,eTct crreTrII4KoM npo[ycKaeMbrx nylefr, a (qzcJro))- 3HaqeHI4e.

I(o'ropoer Heo6.r(oAI4MO IlocraBl{rb B cneAyroqyrc xvefixy. Tax, eexr op 42 3 0 0 0 -2,

000C, 1 .. dyrrel cBep,r{yr B rapbr (0,42) (0,3) (3,-2) (4,1)....

lllar' 7. ceeprrrBseM nonyqnB,uuecr napbr KoAr4poBaHHeM no XaSSMaHy c

cpr uxcr.rpo nanucl fi r a6 mqeir.

IIporlecr: BoccraHort.rleHI4t rEso6paxeuax B 3ToM anfoprrrMe [oJrHocrbro

c.al\4M3TPt{tleH. Vlerol ro3Bon.f,er cxnMarb HeKoroprie uso6paxeHu-s e l0-15 pas 6e:

cepbe3H.btx rroTepb.

Ko H s o ti e, p,o n e p oLlltil, Lt c n o n b 3y e_tt ut it s an z o p um"w e J p E G.

CyutecrBoFIt:IbLlvIlI tIoJTOlKI4Te,rIbHbIMI,r cropoHaMl4 anropHTMa tBr-gercq ro, r{To:

1) 3irAaelc"q c:re[eHb c;Karwfl.

"2) 
Bri>lo11rloe llBerHrf,e u:o6pax{eHrre Mo)Ker HMerb 24 6nra Ha roqKy.

o:rprr'rqal eJt bHbIvrH cropoH aMu uLTropr4TM a rBjr f, erc-s ro, qro :

3) flpz rtoBbIllIeHIZ.h creneHu cltarur n:o6paxeHne pacnaAaercr Ha

o:|,4e"]bFlble I1:BaApa$r (8x8). 3ro cBs3aHo c reM, qro ilpor4c xoA.sr 6olr111ue

noreprl{ B liI'l3KI4x rtacrorax nppl KBaHToBaHI4a, 14 BoccraHoBtrrb LlcxonHble

AaHI{ E,Ie CTi:lHOBI4TCrt HeBO3MOXHO.

zl) llporrr.lrxelcrr eS$exr fu66ca 
- 

opeo,rrbr ro rpaHkrrraM pe3Kr4x nepexoAoB

urleT'oB,

Kax \';re rc)Bopzt-locb, craHAapra3oBau JPEG orHocr4TeJibHo HeAaBHo- B

1991 roA.I' H.t 'y'xe T'orAa cyurecrBoBaJrpr anropr4TNrbr, cxrrrMarcque cr4rrbHee



50flllH Mer{bt:rrr4.K rrorelprx Kar{ecrBa. [e:ro B ToM, .rto trefrcrBLrfl pa:pa6orr{HKoB

craHAapra 6rl,ta ory)aHl4r{eHbl MotllHocrbro cyrqecrBogasruefr Ha Tor MoMeHT

TeXHI'IKlI. fo ec;rl ,Iax{e Ha [epcoHanbHoM KoMrrbrorepe anropr4TM AonxeH
(5i,r,'r pa6orarib MeH6[re Mr4Hyrbr Ha cpeAHeM r.r:o6paxeHkrv, a ero an[apar1afl

peanH3rill[{fi ,.IOJIXH€I 6rtrr OTHocHTe,rrbHo npocrofi tt 4eurenofi. A-'roparnr

rron)r(eH 6rr,1 6srrb cr.rMMerpr4r{HrrM (npeur pa3apxrrB arJLlu rrpuMepHo paBHo

IipreMsHtt apxl: eaquH ).

Bltncllnellue noc,rleAHero rpe6oeanwfl crenaJro Bo3MoxHbrM no-f,BreHIae

raKHK yc'rpoi.:rc'rB, KurK qHspoerre soroan[aparbr, cHr4Marou]we 24-6nroBbre

rpororparfzru Ha 8-2ji6 M6 $,r:ur Kapry. llorov 3ra Kapra BcraB.rr-sercq B

p?3br3M Ha. Eia[reM uoyr6yxe u coorBercrByrolrlaq [porpaMMa ilo3Bor-f,er

6u anropuTM 6r,rn

xAaTb, rroKa a[napaT

crII4TrlTb fi:<r,6paxeHHx. He npaBAa nv, ecJrr.r

FrecH.MMerprrqeH, 6rrlo 6rr Henpr{rrHo Aonro

<(n 9p,3I i1p fl [\vt' r: s>>- c oxMer H:o6paNeua e.

Lte orlellb nputrHbl:t!{ ceoficreola JPEG -sBnqercfl TaKXe TO, qro HepeAKo

|opH3oHTilJrbHble H Beprl4KarlbHble [o,rrocbr Ha Ar4cnJree a6con]orHo He BHAHbI 14

x4ol-y]' Ilpof,BaTbctTojlbKo npl4 [er{aTr4 B BrrAe MyapoBofo y3opa. ou eogHaKaer [pH
FIaJIO)teHI'lrI HIIKJTOHHOfO pacTpa [er{arH Ha fopa3oHT€lJrbHbre v BeprHKanbHbre

rtoJrocrbl ksO6p,a)resws. Vz-za STLIX crcpnpu3oe JPEG He peKoMeHAyercr aKTrrBHo

IutrCIIOJlb3o.Bit'rb r] nOnUrpaQlru, 3al.aBafl BbrcoKr.re xoe$$raqaeHTbr Marpr4rlbr

K:llatHToBal{I4[. f)4uaxO IIpa apxnBarJvrh uzo6paxeunit, npeAHa3Har{eHHbrx gne

I]:]cocl\,rotpa '-IeroBeKo]4, oH Ha AaHHbrfr uonteur He3aMeHZM.

Lllr'rpoxoe [phi\,Ie)HeHue JPEG Aonfoe BpeMr cAepxr{B€Lrrocr,, rrox anyi4, Jrqr]rb reM,
gtlo' oH onerpl4]l)'er 2t!-6utwatx,tw u:o6paxe1uflM4. [Io:romy nnfl Tofo, .{ro6rr c

fIpLIeMrerN4:bI\4 lKar{ecrBoM nocMorperb KaprzHKy Ha o6rr.rHoNa MoHrrrope B 256-

ullerHrlfi [a-[urpe, TFre6oeanocr npuMeHeHr4e coorr]ercrByiollr4x rLTropr4TMoB H)

c'lIeAoBarerlr'HCr, olpeAeneHHoe BpeMt. B rtpunoxe:nnflx, opr4eHTr4poBaHHbrx Ha

npI'llAZpLIpIBofo rloJlb3oBare[rfl) TaKax, Ha[pHMep, KaK plfpbi, no4o6ur,te 3aAep]KKI4

HenplzeMrr3M-bl. Kpoue rolo, ecnl4 HMeIo[II4ecr y Bac u:o6paxeHn-s, Aonycralr, e g-

6'nTHoru 
'l'rpua're GIF nepeBecru e 24-6musrfi JPEG, a rroroM o6palro e GIF arq



)tflprocvot]ru, Tr) rioTep-q KaqecrBa [por43ofiAer ABaXAbr trpv o60Hx

-tlpeo6pa:to]laFlHiax. '['elr He MeHee, Bbrr4fpbrrx B pa3Mepax apxzBoB 3aqacryK)

Ittilcro.[LKo Be..rlIK (n 3-20 pa3), a rlorepli Kar{ecrBa rracroJrbKo MaJrbr, r{To xDaHeHHe

ra3,o6pa)KeHrrfr B JPECi oKa3brBaercfl oqeHb :QSexrranHbrM.

He,lKorl,K,c cJIoB ueo6xo4uMo cKa3arb o nro4usuxa\urx SToro anfopl4TMa.

)(ors .IPEG v .rrBrrrercr craHAaproM ISo, Sopvar ero Qafrnon He 6rrrr

:larpuxcupollaFi. llo:u,:lyrcb 3TI4M, npoH3BoAvrrerrv co3Aaror cBogo HecoBMecrr4Mbr€)

lvlg)K!] co6oii Sopvlarrr, u, cneAoBareJrbHo, Moryr r43MeHHTb anropgTM. TaK,,

IlHyrpeHii:I4e raOnHULl a^ilropI4TMa, peKoMeHAoBaHHbie ISO, 3aMeHrrorcq r4Mr4 H,

cBoI4 cc'OctnellHHe. I(poMe roro, rerKaq Hepas6eprrxa [pr4cyrcrByer ilpu 3a1aHr4ui

crerleHlj: [OTepr'. Hanpnrraep, npl4 TecrapoBaH:|^n BblqcHqerct, r{To ((or.]TI4r{HOe))

Kar{ecrBo., <'l10l)9/o>> w <<10 6a,r:roB)) Aaror cyqecrBeFiHo pa3nr4r{arcul1aecr Kaprr4HKH.

I-[pu :rrc,l4:, I(crilrn, (100%) Kar{ecrBa He o3Haqaror cxarr4e 6e: norepb. Bcrpevalorcr

rarilr(e Bapr{rlH]bt JPECI Anfl creqaorzvecxax rpunox ertuir.

I(arc crilrlAapt ISO JPEG Haql4Haer Bce ruzpe r.rcrroJrb3oBarbcr rrpr4 o6uege

It:cl6p,3116sHIIqN4H B K:oMlrblorepHbrx cerrx. llo44epxuBaercq anroparM JpE,G B

cpopnaarar. ()uil::k Time, PostScript Level 2, Tiff 6.0 u, Ha AaHHbrfi uouenr, 3aHaMaer

EtHlIHOe .Vgg'19 B OHCTerMaX MynbTr4Me4r4a.

)hp ann,zp Lt c m i,.t KLt. an z op umxt a J P E G ;

O nt e n,z u,; c.>c a t tn u. : 2 -2!.00 (3 a4aercx ro,rrb3oBaren eu).

I'Ltacc Lt:?o'5PoJt('euuir:,llonuoqeerHbre 24 luruue a:o6pa)KeHr4r utw nzo6paxreHr4, r]

rpa.rarJr4fl.K oeFrolo 6e:l pe:xnx nepexoAoB uBeroe ($ororp a$uu).

(l tuv.u enl Ttu rt u o i.: n t a ; I

.l'apax'meptH ttt€ or?o\euuocmu ; B HeKOTOpbiX Cnyr{aflx, arrlfopHTM CO3AaeT ((opeon))

BOKpyr pe3Kux fopl'l3oHranbHblx I4 BeprHKanbHbrx fpaHr4rl n u:o6pa)r(eHnrr (e$$exT

fr.r66ca). Itpovre rofo, nptr Bbrcoxofi cren eHV ,,r<arw'

6noxa 8>18 nuxr::e.jroB.

r43oopaxeHrre pacn al.aercfl Ha.



52.
2.2.8.2. @ parcr.a.nrHrrfi arroprrrM

hrdea ;,4etnod(t, (Dpaxralr,uar apx'Bar\Hfl ocHoBaHa

[pre4^1',oiJrrre\rr a:o6paxeuue B 6oree xonanaxrnoi{ Qoprre

Ha TOM, qTo MbI

c rroMorrlbK)

r:o:Q0I4ulleHloI| cuc)'reMbl Hrepr4pyelmrx Qyrixquit (Iterated Function System-

apxr4Bar\1111,Aanee ilo reKcrrl/ KaK IFS). llpex4e, r{eM paccMarpr.rBarb caM npoqecc

prar6epervf, Kar{: IJrS crilorar r.i:o6paNeHrre, T.e. [poqecc AeKoMnpeccr4r4.

(J'rporo r-c)Bolpr, IF's rpeAcrasJrrer co6ofi Ha6op rpexMepHbrx aQ$uHrmrx

npeo6ptuloniauait, B LtarreM cnyqae nepeBoA{rrlr4x oAHo zso6paxeH4e B Apyroe.

I-lpres[pzlouaHHIo rloABepfarorcx roqKrr B rpexMepHoM rrpocrpaHcrBe (x-

I(OTOP,IH H iiIT il,'t,z - 11 gOp,t,I4HaTa, Xp X<lCrr,).

Flar16o;ree llal nttAHo :lror npoqeoc [poAeMoHcrpr{poBaJr EapnclH n ceoefi KHHre

<F'.ractal Image Compression> (Pn,;. 7). Tau BBeAeHo rroHrrr4e Soroxonnpoea,rsuofi
lv4aiiruHsr, cocrortueii n: 3KpaHa, Ha Koropolr a:o6pa)KeHa HcxoAHa_rr KaprirHKa, H

cacreMhr :ruH3, rrpoeqlrpyrculux n:o6paNeHue Ha apynofi 3KpaH:

n ,l[.augr,I MOI)/T [poeqt{poBarb r{acrb u:o6paxeHua rrpou3Bonrsofr $opnarr B

rr.cooe Apyroe Meoro HoBoro n:o6paxeuHx.

or5,r ac'rH, Br x orop bre npoequp'rrorcr rz:o6paxeHr.{r, He nepeceKarorcq.

,l[HHga N{o)Ker Me]rrrb rpKocr.b a yMeHbrxarb KoHTpacrHocrb.

,Ih'ilr:aL Mo)Ker 3epKaJrbHcr orpaxarb u noBopaqr4Barb cnofr Sparlreur
n:o6p,ax:eH,ax.

' JII'ru:la Aorl)Klrla vacurra6upoBerrb (npn.rem ro,rrbKo yMeHbrxax) cnofi Sparueur
a:o6paN:eur.rr.

/' 
\ir\ 

"*'

Plrsl r+tln. }l*uur nn Eapuc.,trt

PucvHon 7.



):
Pa.c'an,rtr' Irv*r3br 14 MeHflfl ax xapaKTepl4crr4Kr4, Mbr Mo)KeM ynpaBr.srb

[on]9?r3l\4blM ]43o6pa:t(eHl4eM. Olna wrepar\Hfl pa6orbr Maruunsr 3aKJrror{aerc-rr B ToM.

rLltro ilo uc)iollHoMy ld3o6paxeHl4lo c IIoMoIlbIo npoeKTrrpoBaHr4-s crpourcq HoBoe,

IltocJTe qero HoBrle 60ll€TCs B Kar{eCTBe r4CXOAHOro. YraepX4 aeTlr^, qTo B trpOUeCCe

z:repaqttt't NIbI rlonyqttnl H:o6paXeHI4e, KoTopoe [epecraHeT r43MeH 11rbcfl. Ono 6y1er

3allHcerb ro.[b]Kcr or pac[oJIo)KeHVr 14 xapaKTepr4crt4K .r1r4H3, w He 6y[er 3aBucerb otf

t4cxo21Hoii xaprrtluxH. 3ro n:o6paxeHue Ha3brBaercr <uenodeutrcuoit moqKoil)) wrLr

olnlmpctr:t\'toleojtt AaHuoil IFS. CooreercrBylorqat reopur rapaHrrrpyer Harrv."ve

poBHo oAsoft rreroABl4xnofr ro.rxv Anr xaxaofi IFS.

I-lo'ct<,l,tslty orl6pa)Kerul4e -nL{H3 flBilflercl cxl,IMarorulzM, KaxA afl lrvH3a B flBHoM BnAe

:lilAaer coA'I()n()tdtt(1uarc: o6tactu B HaIrreM n:o6paxerrau. BlaroAapr cauono4o6nro

l/:bl IIO"lyr:[&'3M cjloxHvlo crpyKrypy H:o6paxeHl4fl npH nro6oM yBen6r{eH4yr. Taruu
oopa3oNI. I,lHT"!'I'trI4BHto rloHtrHo, r{To c14creMa HTepr4pyeMbrx Syuxqrafi 3aAaer

cltp arc,n a: "u ( rrec'rporo --- caMonoAo6nrift MareMarr4.recxufi o6rexr).

HarI6(cnere Ll3Br:crnlr ABa u:o6paxenux, nonyr{eHHbrx c IloMou]bro IFS:

((q)eyronbHr.rK Cr:pnnucxoro)) (Pnc. 8) n <nanoporHr4K Bapuclz>> (pnc.9).

I'pey ro,rr, HHK CepnnucKoro

PucyHox 8.

.<Tp,:yr-o.rubl.rHK Cepur.rucxofo)) 3a1aercfl

9r3rt51pr*tr aQr.pr,ruHr,rrrrH npeo6pasoBaHHqMr4

(nanopoTHrrK EapHc,ru>

Haurefi TepMr4Honorrla,

rpeM.rr,

(nlu,

qq

B



(JrHH3at\4lz)). KaN4oe upeo6pa:oBaHr4e

'eiafititwvt. ri ro Bper\4r KaK u:o6paxeHne,

:lariuldarE, H Hecl:oJ.Itxo uera6aiir.

)4
KoAHpyelcfl 6yrcna,rruo cr{r4TaHHbrMH

nocTpoeHHoe c r4x noMotrlbro. Mo)KeT

Iranoporulrn Eapuc,ru. 3a4a ercs 4 npeo6pa: oBa'uflMLr.

PllcyHorc 9.

Vz BbIrIecKa3a.IlHoro craHoBprrcfl rroH{THo, KaK pa6oraer apxvBarop, 14

nor{eA4y el,Iy 'rpe6yercx raK MHoro BpeMeHrr. (Daxravecrz, Spaxranruar
Irlrolr{flPeccr4t; --:)To rlolrcK caMonoAo6urrx o6nacreit n H:o6paxeHukr 14 onpeAeneHr4e

i(.nr{ H.ax rlapaMlerpoe a$QzuHbIX rpeo6pa:onauuir.B xyArxeM cnyqae, ecJrrr ue 6yAer

npl4MeHj{'r'bc:q r}rtruMll3l4pyrcruufr anropr.rrM, norpe6yercr nepe6op v cpaBHeHr4e

BiCelx B(f,3MOXlHL,lX Cpparnaenroe u:o6paxeuux pa3Hofo pa3Mepa. faNe nnfl

ure6olrxrrx u:l6paxerurzfi npn yriere Ar{cKperHocrr4 Mbr nonyqqM acrpoHoMrrqecKoe

qlac,[o uepr:6t'lplleMblx BapHaHToB. llpr.rvena, Aaxe pe3Koe cy)KeHr4e KJraccoB

n:peo6pa:oe;lHl'[fi, HaI]ltI4Mep, 3a cqer lracura6upoBaH4r roJrbKo B o[peAeneHHoe

Ko;tuqecrllo pa:1, He naer 3aMerHoro Bbrarpbrrrra Bo BpeMeHpr. Kponre rofo, rrp11 DT9M

Tep-serctt Kaqe0TBo tz:o6paNeunx. flo4ae,rarorqee 6ontruqHcrBo HccJ,reAoBauwit s

o6:lacln {lpaxlurrHoii t<ovnpecctru cefiqac HanpaBneHbr Ha yMeHbueHr4e BpeMeHr4

apxr4BvrJl4t4, He,l)6xoArIl4oro Int nonyrfeHafl Kar{ecrBeHHoro uso6paxeuax.

la:ree rlpaBo.qjdrct ocHoBHbIe o[peAeneHru 14 TeopeMbr, Ha Koropbrx

oet3ap'/ellct QpaKTanbHat KoM[peccut. 3ror Marepir€tlT 6onee AerarbHo w c

roKa3€rrerrbc'rBi:i"Mrr poccystpuBaerc{ e [3] ra B l4l.

'on].ted'et,::.u,ue.llpeo6paeoBaHue w: R2 -> 42, npeAcraBr4Moe B BHAe



5i;
i'rl

N'(l)= 1y1 =
tr ,

!'l 'r

n b'r i'.y\ i s lrl rl It' il | lr.t' ., l, .f ) (6)

r,\e tt, ,b, c, cl, e, f geilcrBl4TerbHble r{I4cna u (x y)e Rt Ha3brBaerc,

cl e.y ue p u t t.v a qb qb t t H H tt,t t4 np e o 6 p a s o 6 a H u e.,\4.

C'n.ped e.teuue. [Ipeo6pa:

ir'l 
l

lt'{ } i :r }t' "tt i

1

t a.lr t1

fAe a., Lr, c, d, e, i p, q, r, s, t, u 4eficrnl4TeJlbHble rll4cna u (x V z) e R3

rr €t:lbr llael'crr r1:) e.KNr eprrbrM aQ QlluntrM rp eo6pa3 oBar{HeM.

onpe'dei"euue. lllycrr _f : X -> x - npeo6pa3oBaHae B rpocrpaucrne X.

I'oqra -,KJ^ e ]l raKar, r{ro f(Xf) : Xf Ha3brBaercq uenodeucrcuoir mo,trco;t

(' o /,n m,p a K t7t o p ct.l r') npe,r 6p a: o BaHufl .

o,nTtec)ei,t.en,ue. frpeo6pa^:onauuef : X 
-> X e rvrerpulrecKoM npocrpaHcrae (X,

cl) ua:runarercq c)Kr4Marou-lr.rM, ecJ'rr.r cyrllecrByerqr{cJro s: 0 (:s < l. TaKoe" qro

d'(ft'xrt,f(y),) {: s* d(x,y) -}X,y r x
3aveqaHtlle: (Drlprraa-nrso MbI Mox(eM r4crroJrb3oBarb mo6oe c)Kr4Marouee

crTo6paxieHue npz Spraxral*rofi KoM[peccrrr4, Ho peanbHo Hcflonb3yrorcr .]raurb

Tpe)xM eplrsle ar p$HHHbIe npeo6pa:oBaHhs c Aocrarorl Ho cnnbHr,rMr4 orpaHur{e :rr:lrfl,tlu

H:a rcoo$rfraqaeHrbr.

T',3op€Ms:. (C) ctlrntrarolleM npeo6pa:oeaur.rz)

flyr:E l: X- - --)> X cxl4Maloqee npeo6pa^:oBaHr,re B noJrHoM Merpur{ecKoM

npocrpa.HcTne t'-X, d). Torna cyulecrByer B Tor{Hocrr4 oAHa HenoABr4xHar ror{Ka xt

nertadrex:um X sTrlro npeo6pa: oBaHLrs, 14 rnei ryo6ofi ToqKr.r x = x
nocJre,{oBilreJrE,Hocrb {fn(x): fl :0,1,2... } cxo4Hr cn x Xf.

Eoree oeiulara {r.pnry,rrzpoBKa erofi TeopeMbr rapaHTr4pyer HaM cxor'Mocrb.



)tt
c)r,:peDe.teHue. Jr37SpacrceuueM Ha3brBaercfl (rynxqzx S, onpe4eJreHHa, Ha

eIuHI4r{HCNt KBaApaTe w npr4Hr4Ma}Oqar 3Har{eHHu

f;<,y -,[0.".1]

11y,31v, 'fpoxr,,repHoe aS$uHHoe [peo6pa:oeanLre wi: Rj 
-> R3 , sanr.rcaHo B BHre

or 0 Ao 1 wtu S(r,y) - [0 ]J

,/ t /r r
' {J iJ lt'.

j

r: 11 {1ir
,,{} {J pri

" '(g)

,f

l'

:

t1 I

t;

t4 onpeAeneH0 Ha r,IOMIaKTHOM TTOAMHOXOCTBe Di AeKaproBa KBaApara

[l]..1]x[0,'1] (r'tr'r norb3yeMct oco6stu Br4AoM Marpr.ir-{br npeo6pasoBaHHfl,.{ro6rr

)/MeHr;mr1rb pa3n4epHocrb o6lacru onpeAeneH:ar e R3 Ao Rl. Torga oHo nepeBeAer
rlacrb noBepxrl:ocru S a o6racrb R,, paclonoxeHHyro co cABHroM (",-fl 

^ 
iloBoporoM,

:iitllaHHbr rt ual plruefr

L[pr.r :roN/r, er;ru

iu I {)r

t d 0

.0 {) (};161
\/)

rrH'reprperr4poBarb 3Har{eHaa $ynxqrau S(x,y) e 10...1J xax

ttpr(oC:TE' CCroTlBeTcTB)'Io[{HX Tor'IeK, oHa yMeHbtUI4TCt B p pa3 (npeo6pa3oBaH6e

cr,5qaso 6ir,rr ;x(r4Maroluuw) u r43MeHr4Tc f Ha cIBWr cl.

Ilo{:tltpot?Hlte art?opumila. Kax yNe craJro or{eBr4rHbrM pr3 r{3Jro)KeHHoro Bbr[re_

c)otloBHCtIi za,,\aqeia ilpv KoMnpeccl4l4 $paxranrrurr €LnroprrrMoM rBrsercs
Frfil>roll(treHl4e (:oorBercTByloqux a$Sunurrx npeo6pa:osaHuir. B caMoM o6rqeu

cJl)'qae \{bI N{o,rK€M fIe'preBoAI4Tb lro6ue no pa3Mepy 14 Soplre o6lacru raso6pa)r{eHrry,

oirHaKo Ei SToM cJrlzqsa tronyqaercr acrpoHoMr4eecKoe qac.]ro nepe6rapaeMbrx

B€IpI{aFITTJB pa:}tblx {rp?rM€HToB, KoTopoe HeBo3MoXHo o6pa6oraTb Ha rexvruuri
NllrClv{eIIT 4i}Xe },t{l CyleltKOMIIbrcTepe.

B; {ollHrctv{ BC'!,L)uaHt7tr2' anzopum.,\4e, p{3,qoxeHHOM Aa,rree, cnenaHbl cnenvrciune

otpaHt4rI(3Flnrl H ia <16 lracltu:

1) Bce cl6.nac:r, fl,:rntomcfl rceadpama.ttu co c,mopoHe-tttt, naparnerbHbt*u
clutopot"tct'tt ittsoSpa:HceHutt.3ro orpaHhr{eHue AocrarorlHo xecrKoe. (DaKTr{qecKH

l\4bl cool{pa(:Mct af,llIpoKcHMHpoBarb Bce MHoroo6pa3l4e reoMerpqr{ecKqx $".yp



,rr arrrb KBa/(paTaMIr.

tl) flpr, 
''epr;Bo{€ ,louenuoii o6,'actu B paHroByro yMeHbrueHrze pa3Mepo'

|r]loa3BOAI'It(lq tr)oqHo 6 dea pa3a. 3ro cyrqecrBeHHo y[pouaer KaK

KoMfi'peccop, TaK H AeKoMnpeccop, T.K. 3aAalia MacIrITa6nposanr4.rr He6onbrri6x

o6,rac,rerfi rBr.qercr Herpl4BHanruofi.

3) Bce {crM€:rIIlbIe (5loxtl KBaAparbr }i r4MeFor Qurccupoeauuatil pa3xrep.

I4:o6paxeHI'le paBHoMepHofr cerx ort paz6wBaerc)r Ha na6op AoMeHHbrx 6,roxoe.

'1) lcveuusie o6ta<::tu 6epyrc.r (qep% moqKy, u no x, u no y, qro cpa3y

yMer{b[raer:'nepe6crp B 4 pa3a.

it) lIp" tI€)peBCrAe 4oueHHofi o6racru B paHroByro rroBopor xy6a Bo3MoxeH

t/tr)"'tt>/tto ua 0o' 90t, lB0o unu 270". Taxxe AonycKaerc{ 3epKanbHoe orpaxeHl4e.

ot5rqe e quc: Jro Bo3 r*oxHbrx npeo6pasoeaHafi (cuut an uycroe)

,5.) Mac:ru'ra(iuponauue (Pnc. 10) (cNauae) ro Beprr.rKanr,r (xpxocrn)

O,lyllIeC'IB.1ItI3TCfl ,s Qurccupo7aHHoe quc.ryo pcts 
- s 0,7 5.

Pucyuon 10.

l)

Srrr orpajFIHr:teHI4t Lt()3BoJTtror :

flrlc:rprotlrb eLrlropLrtM, rlrfl Koroporo rpe6yercr cpaBHHTe.]rbHo MaJroe rrqcno

orre;raqlrfi Aa.xe Ha AocraroqHo 60rrruux ra:o6paxeHHqx.

OqeHt, lioN'tlaKTHO npetrcraB:aTb AaHHbre Errfl 3arrr4cn n $aitn. Halr rpe6yerca
H3 Kil.rl(A,oe aoorzmuoe upeo6pa3oBaHae s IFS:

o ,qBa qr,::cjra Arrf, Tofo, vro6rt 3aI.arb cMeueHue AOMeHHOTO 6lox a. Ecnu
i!4br clrpaHr4rrr4M BXOnHbre H:O6paxeuux pa3MepoM 512x512, TO

/) \,



,qocri:r'roquo 6yler no 8 6ur Ha Ka)KAoe rrr4cJro.

' 'fpr4 6wra A.nfl TOfO, .{ro611 3alarb upeo6pasoBaHr4e

repenoile AoMeHHoro 6loxa n pauronrrfr.

' '7 -t) 6nr Er,x loro, .rro611 3aAarb cABrrr no rpKoc TH npr4 nepe BoAe.

5ti

czMMeTpr4H npai

CrenoeareJrbHo, ecrH Hcxoluurfi

yqera :aro,rouxa), To

Cleueut cxarn_s- 18 pa:. llpz

l4,uQopnrararcr Q pa3Mepe 6,roKoe MoxHo xpaHr.lrb B 3afonoBKe hafiIa. Taxuu

rrpeo6pa:oeaHufi 6y4er 4096

$afin c

3r'foM MbI He 'vr{I'lTbIEtaeM, qro Safil c xo:S$zrlr4eHTaMr.r roxe Mo)Ker o6lalarr
I't3obMor{FtoOTEIo v aP'xr4BLrpoBarbcq MeroAoM apxvBar\Lrpr 6e: rorepb, Hanpr4Mep

LZW.

O,r,pnqale,rrE,Hbre cropoHbr npeAno)KeHHbrx orpau,venafi :

1) llocxo,r,x1,' Bce o6:racru -sBrrrorc.s KBaAparaMr4, HeBo3MoxHo

BocrloJlbl3ollarbc{ no4o6zeu o6teKroe, [o Sopve AaJreKr4x or KBaAparoB

(x'rrOpue B crperlarcTcfl B peanbHbrx rz:o6paxe HuflxAocrarorruo uacro.)

2), Aualorltqr'lo MbI He cMoxeM BocnoJrb3oBar.bcr no4o6zervr o6lexros B

llso6paNceHI'I14, r<oSSSaqI4eHT no4o6ax MexAy KoropbrMn canbHo ornr4qaerc-s.

3) A-urolrltru He cMo:xer BocloJrb3oBarbca no4o6uev o6reKToB n u:o6pa>KeH1r4,

yfifJl M{())K{'yr I1:OTOp[,IMI4 ue xpareu 90o.

f'arona llJlara r:]a cKopocrb KoMtIpeccr4r4 14 3a npocroly ynaKoBKr4 xoeSSHqr4eHToB B

Qaii,r. Catra a,rt'opl4TM y[aKoBKI4 cBoAr4Tc-s x nepe6opy Bcex AoMeHHbrx 6roKoe ra

flort6opy {n,{ Kilx:troro coorBercrByroruero eMy paHroBoro 6rora.
Kax BITTHO r43 llpI'IBeAeHHoro anropr4TMa, LJrfl Kax(Aoro paHroBoro 6,rora

AeJIaeIU efo rlp0BepKy co BCeMu BO3MOXHbrMr.r AoMeHHbrMr4 6,roxanrz (n rou r{r4cJre c

<leipa:ona., r/lbl 3ilrparvlrr4 MeHee 4 6ahr Ha oAHo a$snnnoe npeo6pa:oeaune. B
3i&BI4tlI{MOCTH O'r TOIC), KaKOB pa3Mep

(iiloxtt' lv4ox.Ho Bblcr{I4Tarb, cKoJIbKo 6roxoe 6y4er a u:o6pax eHr41r. Taxun o6pa:ou,
lvlbl MolI(€M [On]'rII4Tb OrleHKy cTeneHu KOM|IpeCcHn.

Hanpnvepr, AIJI Safuia B rpaAailntx ceporo 256 uBeroB 5I2x512 nzxce.roe

IpIr paBl\4epe t5lor3 8 ruKceJroB a$SrzHurrx

(:i12ll3x:5l2lB), Fla xa;*cAoe norpe6yercq 3.5 6ailra.

cpaii,r 3ar{r4Ma.r 262"144 (512*512) 6afir (6e:

lro:SQnul,reHrtrMH 6yr1er 3aHr4Marb I4336 6afrr.



)]r'llpoL-Ie/Jrxl'tMl:t Jtlp€o6pa:oeaHze cHMMerpHr4), HaxoAr4M BapHaHT c HavMeHbrxefi
tuti:pofr '['2 (uairnaeu;IULTM cpeAHeKBaAparr4rrHbrM orKJroHeHaeu) u coxpaHreM
r(c,300lrLu.r0'Hrbr 3To.o npeo6pa: oBaHur B Safi,r. Ko:$$uqrreHrbr 3ro ( 1)

Fioop,4l4Hilrbl safrAeuHoro 6noxa, (Z) rrr4cro or 0 tro 7, xapaKTepr,r3yrouee

upeoi5pa:iollaFHe cHNtl\{erplrlr (nonopor, orpaxeHrre 6loxa), u (3) cABr4r no f,pKocr'
,i1.ul lroil [apbl 6,'ioxc'B. c4nnr IIo rpKocr[ Bbrrrzc,rr_flerc, KaK:

r/-
lt li

)- )-,i f )-,' ,t'H+;a*l
iljlil;l

(10)

I Iprz :rrovl Mepa cr{r.rra.ercr KaK:

.li,t,f;]= II{{).i.5r: r L1 o/.1:
-'-'j (11)

lvht He llEJrlncjrqeM KBaAparHoro KopHt uz L2 Mepbr I4 He AenI4M ee Ha n, rocKoJrbKy

i[aHHr'Ie rrpeo(ipa:oBet]fH-s MoHoroHHbI H He rroMeruaror HaM wafitu SKcrpeMyM,

c),4HaKo 1\4bI cN{r:)xeM BblrrorTHrrb Ha ABe onepaql4n MeErblre An{ Kax{Aoro 6:roxa.

lIcOYlf{T?eM Korl4r{ecrBo onepaqrzfi, ueo6xoAr{Mbrx HaM An{ c}Karvfl
zt:cr6paNre]ts^ufl B rpatrar\Hrx ceporo 256 qneroe 512x512 nnxceloB rrpu pa3Mepe

6"roxa 8 [I4KceJIoB. liarvna o6pa:ov, HaM yranocb yMeHbrrraTb r{hcrTo onepaqzft
ailfopt4TMa Ko}4llpeccvlr4 Ao BnonHe BbIrrI{cJT-f,eMbIX (nycrr I4 3a HecKoJtE,Ko rIacoB')

BCJII4IIIIH.

Cxe mu a' rzopttnt"wa dercounpeccuu uso5pacrceuuil. {exonanp eccufl aJrfoprrrMa

qlpaKTaJbHol-o clKarkr'fl, vpe:nrtvafiHo rlpocra. Heo6xo4nuo ilpoBecri{ HecKoJrbKo

ar:epaqa;[ rpe,(MepHbrx a$$raHuux npeo6pa:oaaHlrfr, xo:sQzqreHrbr Koropbrx
6sltu t.IoI\/LI.SHI:,I Ha 3Tilfle KOM[pe ,CVH,

B raq'eclBe Har{alllbHoro Moxer 6rrrr B3rro a6comoruo :rro6oe aao6paxenze
(nanpultepr, a6r:olrornto vepuoe), nocKonbKy coorBercrnyrorqufr MareMara.{ecxzfr
allllapaT fal]aIITHpyei: HaM cxoAI4Mocrb nocJreloBareJrbHocrr4 r.r:o6paxeur.ril,
troilyr{aer4blx B xoAe utepaunit IFS, r< He[oABH)KHoMy rz:o6paxe uwto (6tm3KoMv K

r{cxorHorarT). QrrlrrqHo,4nr 3TO.O rocraror{no I 6 wtepalwit.



llpo''z'aev r43 $afrm xoessHrrrreHrbr Bce), 6roxoe; cosAaA'ra u.oro.u"
a:o6 pa;xeHVe Hyx(Ho ro pa3Mepa;

LI*tiI(ra:,ro6paxe,nae He craHer HenoABrrxHsrlr)

{ I'ortievery rangp (R.) )

{ D:irna ge I >Co;pyBlock(D coord for R);

For(every pixel (ij) inthe block

t..R,.:,| === 0 75Dij -- oni ) /Atrext pixel

//Next block

Until end

flocxrl,rr,xy Mbr 3arncbrBanu xo:s$r4r-rr4eHrbr 4:r.a 6roxoe Rii (roroprre. KaK

lltbt ctroBt)Pl4"rl4, B Ha.IrIeM rlacrHoM cnyqae -flBntrcTcfl KBaAparaMu oAI{HaKoBofo

pa:nrepa.) n<tcnedoeenlerbHo, To rtonyq aercfl., r{To Mbr trocneAoBarenbHo 3arIoJIHreM

tr3oopa)KeHt4e IIo Kr]aAparaM cerKr4 paz6ueuun nc[oJrb3oBaHHeM aSSzuuoro
IIptlOC)p eB rCBilHJ.I_fl .

Krlll Mr)XHo [oAcr{I4Tarb' Ko,rll4qecrBo onepaqHfi Ha oArrH [I4KceJl

rl:O6paNceultr B rpaAilllpl-f,x ceporo npz BoccraHoBJreHrrr4 Heo6uqafruo MtuTo (N
cll:lepallHl,i c"ro]xeH4fl <<+>> H N onepa4uit yMHoxeHulfl <<*>>, r4e N 

- 
Ko,T'r{ecrBo

nTepaqut'i, T.o' 7 -1ti). Elaro4apr 3roMy, AeKoMrrpe ccufl u:o6paxeurafi D,nfl

Qpirxra,rsl{ol:o alropltrMa [poxoArrr 6lrcrpee Ae](oM[pe ccr4Lr, Ha[pHMep , rrrfl
ailtop.arr\{re JPEIG. B lpocrofi peatruzaLluu JPEG Ha roqKy npnxoAr.rr cs 64 oneparlr4r4

cIIo')K€'H?tl <<]->> pI 64 ovspallJl4rr yMHoxeHur u*r. llpr peanr43ar{uu 6ucrporo {KlI
MllJ)KH() TICTJI)iqplrb, 7 cloNeuwitu 5 ynanoxenufr Ha ror{Ky, Ho 3To 6e: yvera [raroB
R-1..8, KBar{roBi:rHp\fl u KoAapoBaHr4r no XaSQvaHy. llpa 3roM 4rx Spaxrarrr,Horo
&[r'oPI{TI'{il VM]:{OXeHUie [pol4cxoAvrr Ha pauI4oHaJIbHOe qncJIo, OAHO Anr Ka]KAO|O

6noxa' 3)To osllaqaer' r{To MbI Mo}KeM, Bo-nepB6IX, lrc[o.]rb3oBarl rlenoqacneHHyro

pilllHo.F{a'[LH'fro apn$v,:rzKy, Koropan 6ucrpee apzsnrerr{Klr c [naBaroruefr ro.{xofr.
Bo-erclpr,Ix, Mo.KHo I4crlorlb3oBarb yMHo)KeHr.re BeKTop a Ha vvcno 

- 
6o,ree lpocryro

14 6rr,:rp1'ro o[epau]4ro, qacro 3aKJraAbrBaeMyro B apxHTeKTypy [poueccopa
(npoueccoltur iijcl, Irrtel MMX, BeKropHbre onoprsqnq Athlon h r.A.). ilnl



6tlloJIEoqBerHoro z:o6paxeHr4n cvryaL\rrfl KarrecrBeHno He H3MeHrerct, frocKonbKy
Ir€)peBo,[ B,4p.r,'roe rJBe)TOBOe [pocrpaHcrBo Ll0[On63y]or o6a a,rropr4TMa.

()t1<.,rca' nomepb u cnoco6at ux peeyrupo6aL,tu,fl. llpn xparKoM H3JloxeHhr.r

)'npotllelriHorc Bapl{ar{ra anroparMa 6ntmt nponyueHbr MHorr.{e BaxHbre Bonpocbr.

Flant'r'rl,rep, q'ro AeJra.Tb, ecJII{ anropurM He Moxel no4o6p arr) rnfl xaxoro-,ra6o

$prar,r'reu'ra ullo6p a>KeHVfl noAo6nrrff euy? focralovHo oqeBaAHoe perxeH he 
-p'a:6lttt' oT0r dlparMeHT Ha 6o:ree MeJrKHe, 14 norrbrrarbcr rrozcKarb AJl, Hr4x. B ro

''l(e Bpelvlt rloHtrHo, r{To 3Ty npoqeAypy HeJrb3f, rroBToprrb Ao 6ecxoneqHocrh,
I4Har{e K()"iIHtrocrBo ueo6xo4nMbIX npeo6pa:oeaHt.Ifi craHer raK BeJI14Ko, r{To

iln'ropH!ll\1 [(rp€craHer 6rtrr anropHTMoM KoM[peccI4r4. Cre4onareJrbHo. Mbr

lloflycK€re\{ rro repa s Kaxofr_ro qacrn H:o6paNeHux.

{n;a ,fp;1KT?,rrbrr,ofo €LTrop[TMa KoM,,pecc'W, riaK H AJ' Apyrax anropr{TMoB

c)'XaTrIfl g I1l1grpf,MH' OrIeHb BaXHbI MeXaHI43MbI, c IoMolIIF,Io KoTopbIX MoxtHo 6y4er
pefyJTlzpoBa'rb cTe[eFIb ctKaTufl 14 cTerreHb noTepb. K HacTo-srqeMy BpeMeHr]

prra:rpar50'reru A)crarorluo 60,rr,ruofr ua60p raKrrx MeroAoB. BO-nepnr,x, M9)KHO

c)'rpaHl4ql4Tb Kollnr{ecr.ao a$$14 HHbIX npeo6pa: onauuiz,3aBeAoMo o6ecneqr.rB crerreHb

c){iilrzt I{e Hlllxe $r'filcHponasnofi Be,ru4qaHbr. Bo-eroprrx, Mo)irHo no rpe6oearr,
.l'rcr6lr B cwr,,\/ar].uw. KofAa pa3Hprrla Me)KAy o6pa6aruBaeMbrM Qparurenrov H

HilltnyqxIltM ero npz6nuxeHl4eM 6y4er BbIIrIe o[peAe.[eHHoro rroporoBoro 3HaqeHr4r,

alor Qlpal'NiI€)HT Apo6r'r.rrcr o6-s:are,TrHo (lnx sero o6s:rareJrbHo 3aBoAr{Tc, HecKoJrbKo

<<IItilH3'>))' J3- rPeru4x, Mo)KHo 3a[perzrr 4po6rzrr $parMeHTbr pa3MepoM MeHb[re,

.qonyc'tl11\4' '-Ierblpex roqeK' Il43weunx [oporoBbre 3,F{arreHr.{r Lr npr4opq Ter 3Tax
y,c:,roeHfr,, Mbr Sygev or{eHb rn6xo y[paBnrrb xoesszqlreH .r.oM KoMrrpeccr4 p1

tz:ro6paxeHrt'rr B rl{ana:ioHe or uo6uroBoro coorBer crBr4-s Ao -r1o6ofi crerreHr4 c)Karr4r-

3ra.nrerrEM, e:To 3Ta ln6xocrs 6yaer ropa3Ao Bbrrue, rreM y 6luxapiuero
(i(oHKyp orrri:r))- - anroparMa JpEG.

'Yqoorcme.pltcmtth:'tt QparcmanbHozo an?opuml4ct; Cmeneuu clcamun; 2-2000
(3liulae'rc.rr no.frb::ioBare"rreu).

t{7ac:c t'ito1pata:euuil; llorHoqnerHbre 24 6arrmre wzo6paxeuux rrrru
I4'lropaxelill'IJ{ Er rPanauusx ceporo 6e: pe:xux nepeKoAoB uBeron (QororpaQuz).



un) 6unu6on..u-
I(c,HTPS'0]]HbIMI'I I{ pe3I(rrMV, a olracra MeHbirefr 3HarluMocrrr 

- 
HeKoHTpacrHbIMI4 14

pa3MbrTbtM]|l.

C)uttnempuqHa,cmb ; l 00- I 00000

l'apa'xrr:pusre oco6eunocru: Moxer ceo6o4uo lracrura6r4poBarb
;[:o6pa;x3Hr{e Ilpu l]a3apxr4B arJLrV, yBenwmBafl er.o B 2-4 pa3a 6e: ro.f,B,rreHr4,
(3irecrHrlrlHofcr oSSe'r<ra>. llp" yBenurreHtlnr crerreHrr KoMrrpeccr4rz .,orBJrrerc,

'r6n0'r''1il> e![sexr Fria rpaHr4r]ax 6roKoe n a:o6pax eHuLr.

2,,2.8.3. Percypcu eu rr fi (eo;r noeofr ) a!.r rop nrM

Aur'raiicKoe Ha3BaHHe peKypcl4BHoro clr<arrrfl - wavelet. Ha pyccxrzfr .s3brK

oH'o rleFe.Bo,ql4'rc.g KaK: BoJIHoBoe c)Karl4e, KaK cxarl4e c I4crIoJTb3oBaHrIeM BcnJrecKoB.

tr B froc.reAnree BpeMrr a KanbKofi esfisrer_c)Karr4e. 3ror BHn, apxuBar\Hw rz3BecreH

iloBoJjbEto AaBHO H HanpflMylo I4CXOAIIT r43 Vrev r{crroJrb3o BaHr4f KO|epeHTHOCTT{

Or5'"uttt"' OpIreHrHpoBaH anropaTM Ha rIBerHbre lr vepno-6ellre H:o6pa)KeHr4, c
Lt'llilBHbiI'4I'I [e]pexoAalvf]r. tr44ea-ueH Ans KaprHHoK Tr4ila peHTreHoBcKrrx cHr4MKoB.
(lrene'Hr' cxarl'It 3aAa.erct a Bapbapyercr B rrpeAenax 5-100. llpu rorrbrrKe 3aAarb
6rur'rzil rto:rrf SHuI'ieHT Ha pe3KHX rpaHr{rlax, oco6enno npoxorqur4x .,o

'ul4€troHalll'I' rpof,BJl-sellct ((JrecrHllrlHrrfr e$SeKT)) -- cryneHbKa pasuofi rpKocr'
pa3Me pO N,t B HeOKOJIbKO tII4KCerrIOB.

vlen anlfopllTMia. 3aK.llloqaerc-s B TOM, qro Mbr coxpaHrena n $afil pa3Hr4rly 
-qLIc'rIo Me,Klty cpeAHl'rllH 3HaqeHa.trMrz coceruax 6loxoB B r43o6paxenzg, Koropa,

ofirrrEro npr.rHrzMaer 3Har{eHun, 6tuzxtre x 0. Tax 4na qr4crra a21 w a2i_i Bcertra MoxHo
rpe4craBr'rrb B BH!,e bt i:@'+a2i+r/2 v b2j:1a2ra:,)/2. AHa,rora.{Ho
fltcrcrl€ilollareJTbHocrb o'1 Moxer 6rtrr noflapHo [epel]eAeHa B nocneAoBareJlbHocrb
r /. .-'D ," rr13oc'pe'M KoHKper:rulrfi [pl4Mep: nycrb Mr,r c)Kr4MaeM crpoKy u3 8 sHaqeHufi
f,pKrocl'z rrrKce)rroB (a,,): (220,21r,2r2,219,217,214,210,202). Mu noryuur,r
creAyron:r{e roo-rreAoBrrrerrbHocrr.r b\, ra b-',. (215.5, 215,215.5, 206) u (4.5, _3, 1.5.
4)' 3arraetttv, tITo 3HaqeHI'{t b2, goctaror{Ho 6tmzxtr K 0. llonropuv oneparl'ro,
psLr:clr31pr4)safl ,r:tt, ]Ka:K Qt. lauuoe 4eficreze Bbr[o,[rl.f,ercq KaK 6rr peKypcHBHO,
or()/tra H Ij€r3BarrHe anr-opurMa. Mri nony.uwM w3 (21:j.5, 215, 215.5,, 206):(215.25,
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:1I0.'75) (:0.25, 4.75). llonyueunrre xoo$$uqzeuru, oKpyrnnB Ao ue,rrbrx Lt c)KaB,

F{a[pI4Mep, c IIoMoIIIbIo arTropvrMa Xa$Suaua c $wrcczpoBaHHbrwura6mrqaMn, Mbr

N4Olr(eM rroN{ec,'rHTt e lpafin.

3auetnvI, r-ITo lvlbl npl{MeHtnr4 Harrle npeo6pa:oBaHrre K IIenorIKe ronbKo ABa

pa3a. Pearr,Hc, MbI MC,i(eM rto3Boll.rrs ce6e npuMeHeHue wavelet- npeo6p azosatuq 4-

6 pa:. Eiorree rofo, AoIIonHr4TeJrbHoe cxarr4e MoxHo nonyr{r4Tb, r{crroJrb3yr ra6:rraqrr

etJropl4'rl\la Xa$$nIaHa c HepaBHoMepHbIM rrraroM (r.e. uav npr4Aercr coxpaH.f,Tb KoA

)(aS$nrana rnfl 6llINafiruero B ra6rzqe :uaveuur). 3ra rpr4eMbr ro3Bor-sror

IIocrr4r{ri 3a\{e'[HbIX c:reneuefi cxa'r'r4r.

El uepnofr, Ka.K ,[erKo AoraAarbcq, 6yaer xpaHr4Tbcfl yMeHbrxeHHaf, Korrnt

It:o6pa;retl4fl. Bo nropoii 
- 

ycpeAHeHHbre pa3Hoc'fr{ rap 3Haqeuwit rrr4KcenoB rlo

t'opH3oll'r'2tu. B rpe'rtefi 
- 

ycpeAHeHHbre pa3Hoc'lr4 rrap 3Har{ eunfi rruKceJroB rro

.Eteprl{Killlll. I} qslsgrproft ycpeAHeHHbre pa3Hocrll sua.{eHrafi rrr4KcenoB rro

,4I4afoHiLnII. flo aHa:lornrr c AByMepHbrM cnylraeM Mbr MoxeM [oBToptrrb Harrre

rlpeo(JplnoBaHue v [onyr{HTb BMecro neprofi Marpr4rlbr 4 Marpr4rlbr pa3MepoNt

128x12i8. flonropl4B Fla[re npeo6paaoBaHr4e n rperzfi pa3, Mbr nonyr{r4M s rarore: 4

r\{arp.aubl 6'4x64,3 raarpuqu 128x128 w 3 varpuu,sr 256x256. Ha rpaKruKe rplr

3anvcr4 n {,aftn,3HaqeHZ{MH, noJryrlaeMbrMr4 B nocJreAuefr crpoxe (b4,,), o6rr.{Ho

l[peHe0p(3fi:tlor (cpa3;'/ [onyr{afl BbII4rpbIIx [pIIMepFIo Ha TpeTb pa3Mepa $aitta -
1- ll'l -Il1(; - 1164...). K locrouHcrBaM 3roro anropr.rrMa MoxrHo orHecrr.r ro! r{ro oH

(lrrleHl, JIerI'F.o fio3Boirtter peanl43oBarb Bo3MoxHocr[, flocreneHHofo ((ilporBJIeHI,It))

zt3o6pa)KeHl{fl npl4 nepeAal{e n:o6paxeuu-x ilo celr4. Kpoue rofo, rrocKonbKy B

HaqaJIe asO6paxeuvu MbI $axrHuecxn xpaHr4M ero yMeHblxeHHyro Korrr4ro,

'Il Ilpo]fla.eYfc.'I rr oK&3 <o rpy6leHHofo)) u:o6paxeHH{ rro 3afonoBKy.

B orJltlqne or JPEG A Spaxra,rrHoro arropuTMa 4auHrrfi Meror He

oilepi{pr/e'r 6,roxavu, Harrpvlnaep, 8x8 IrHKcenoB. Touuee, Mr,r onepnpyeM 6,rorarurra

'.?.x.2, ,[y,[,8tr8 r.r r.a. OlHaKo 3a cqer roro, r{To xoe6SrallneHTr,r An, 3Tr4x 6loxon ur,r

corKperHrre\r He3aBHcrrMo, Mbr Mox(eM AocraroqHo JrerKo rzs6exarr Apo6neHrar

Ii3OOpaxerl{Irtt l:{a ((MO3 aUqHLIe)) KBaApaTbI.
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Xallarcm,epucmlmu 6or,rHo6ozo

r oJrb3onare.rerw).

an?opumma: Cmeneuu; 2-200 (3a4aercr

Kttuct:: uso6paca:ewuit:Kax y Spaxra,rrHofo rz JF,EG.

Cu.un ennpuqHocmb.' - 1 . 5

XaparcrepHue clco6eunocru: Kponre rofo, rrpr4 errcoxofi cre[eHr4 cx<arr4t

ra:o6paxreHr4e pacnaAia.ercr Ha orAenbHrie 6,Toxra.

2.2.8,4. Arropurm JPEG 2000

ArLropn'rnr JPE,G-2000 pa:pa6oraH rofi Ne rpynnofi 3Kcreproe e o6racrn

(rororpatfnlt, LIro Iz JPEG. (Doprr,rrzpoBaHze JPEG K€rK Mex{ryHapoAHoro craHAapra

6u-rro 3etxoFlqeHo e 1992 rogy. B 1997 cralo rcHo, qro neo6xoAuM Hoerrfi, 6oree

rw6xnir Lr. naoruurrfi craHAapr, xoroprril rr 6lu 4opa6orau K 3r4Me 2000 roAa.

C)urosHsre orJllrqfit aJlropr4rN,la e JPEG 2000 or €rJrropurMa B JPEG 3aKnroqarcrcr B

crleAylo]]{eNr:

I.y'uutee Kaqecmqo usoSpacrceHun npu cuJtbHoil cmeneHu cicamua.Vtu, r{To ro

iF.e caMoe, dolluraq creneHb clKarwfl tlpr4 ToM xe KaqecrBe Anq BbIcoKI{x creneHefr

cxarllf,. (DaxrnqecKI4 3To o3Har{aer 3aMerHoe yMeHbrxeHne pa3MepoB rpaSnr<u

<<$/gl,-63.{ecrEia)), r4cflonb3yeuofi 60lrruuucrBoM caftroe.

I|oddepxrca rcctdupoeauun omdenuuurx o6nacmeil c jtyltutuM KaqecmloM.

tra[3eecrHo,, r{To orAe:JbHble o6racru a:o6paxeuar KpuTrzqHbr Anr Bocrtpr4qrzt

LIeJIoEieKou (H0npr.rMep, rna3a Ha (rororpaSran), B To BpeMq KaK KaqecrBoM ApyrHX

r4oxHo IlolKep'I'BoBarb (Hanpuuep, za1wurt nlan). llp" <pyvnofi> onruMr43aqr4a

\/Be"llrrle)I'tlle crerreHlz c)Karn-s [poBon.vrcfl Ao rex ]rop, rroKa ne 6yler noreprHo

Irir?YecrB,o s xaxofr-lo eaNHofi qaerr4 wzo6pa'xeuun. Cefiqac no{Bnqercq

Elrcrsta,*tocllb 3aAarb Kar{ecrBo B KpI4TI,Ir{HbIX o6lac'rgx, cx(aB ocraJrbHbte o6,racrn

claJlbHee, T.9. \{bI rloJryqaeM erUe 6onlrtryrc oKoHrrarenbHyro crerleHb cxarqr rIpH

c;gtilexraBHo paBHoM r(aqecree n:o6pa)r{eHrr_{.

Octrosuofi anfopl4TM cllarLrfl 3aMeHeH Ha rvavelet. llouuuo yKa3aHHoro

|trCIlbIIIeHI4t C:T€IIeHII C)KaTILfl 9TO IO3BOJTHIO UZ6a BuTbCfl. OT B-nAXCe,rtsOff

6lclvtloc'ra, Bo3HuKat:orrlefi npw [oBbrmeHr4r.r crerreHu c]Karvfl. Kpoue rofo,
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[JaB]1oe |Ipoi'{BneHue) H3o6pa)KeHvrs. Te[epb Lr3Haq^ailbHo 3aJro)KeHo B cTaHAapr

(Pro 13ressir,'e .[PEG, IIKTI{BHo npr4MeH-selmrfi n tr4Hrepuer, [orBr4Jrcr MHofo no3AHee

JP.EG).

f n:t norbtlueHu.r cmeneHu cJrcamufl 6 qJtzopuml4e ucnottb3))emcn

atpuQue'nntqec'Koe c)t{amue. I4:Ha.{anrHo B craHAapre JPEG raK)Ke 6rrro 3€LroxeHo

ttp.n$HaeliIllecl(oe c.il(arne, oAHaKo [o3AHee oHo 6ruo 3aMeHeHo MeHee

:lQ$eruanHbINI cxarlreM rro Xa$Snauy, rrocKonbKy apra$rnrernqecKoe cxarue

6rl:ro 3€trlnllc)Ho nareHTarrn. Cefiqac cpoK Aefrcreus ocHoBHofo [areHTa r4creK, Lr

l]OtBI{.lIilC b IIO :riM O)KHC, CTb ynyqIIII4Tb a-[f OpI4TM.

f1'odi,ep;trcKa cJh:Amua 5es nomepb.llovuvo rtpnBbrr{Horo c)Karnq c ilorep{Mr{

E.oertfi .II'}EG renepb (5y4er roAAepxrrBarb 14 cxarr4e 6es norepr. Taxunr o6pa:onr,

cr:}HOBIII'ctt Bo3MoxHbIM 14crro.rrb3oBaHr4e JPEG Anfl uKarv'_ MeAHuIrHcKrrx

u:,l6pax<eutEfi. B no.l.n:Irpa$nu, npu coxpanetkrvr reKcra noA pacno3HaBaHr4e OCR

Cl.irlTeMellvill t1 l .A.

f['oddeptrcKa c)ramufl oduo1umuutx (2-tleemuutx) uso1pacrceuuil. I\tn
co.KpiIHeHHj;{ oAHo6nlHrrx ra:o6paxenufr (pucyHxra ry[rbro, orcKaHr4poeaHHrrfi

TelKcl' 14 r,n. ) p&He €: [oBceMecrHo peKoMeHAoBarc-s Sopvar GIF, nocKonbK]'

o)I{arlae c ucnoJIb3oBa"HIreM AKn BecbMa He:S$er<rl..tBHo x nao6pa)KeHhrM c pe3Kr.r

lvrli nopoXolaN/lH IIBerclB. B JPEG ilpl4 cxarvm |-6vntrar Kaprr4HKa [pr4Bo4Hlacr r 8-

6r.truofi. r.e. 'yBenl4qllB€ulacb e 8 pas, rtocre r{ero AeJraracb fiollbrrKa c)KI4Marb,,

HeperKo N{eHOe qeM B 8 pa3. Cefi.rac Mox(Ho peKoMeHAoBarb JPEG 2000 KaK

\/ Hr4Bepcalrrur,rfi aJIro prHTM.

h'ct ypolHe Qop.uama noddepcrcuaeemcfl npospaqHocmb. llraeuo

l'laK-rrilAlilaa'rl SoH nl)H co3Aa:n:all WWW crpaHr4r-t re[epb Mo)KHo 6y4er He roJrbKc]

Ir GIF, FIo tI B JPETG 2000. Kponre rofo, rroAAepxhBaercfl, He roJrbKo | 6ut'

Irpo3parIH:ocrlil (nuxcel npo3par{eu/nenpo:paueu). a orAe.lnurrfi KaHaJr, r{TC)

Ilo3BoJrrl't 3a,{aBarb nraerislfr [epexoA or Henipo3paqHoro uso6paxeuur K

Ir p o3palrH orny r:pouy.

Kp')Me roro, Ha ypoBHe Sopnaara noAAepxr4Barorc-s BK.[rorreHue Ei

ll:o6trraxe:ulte un$opMaqun o xonapaftre, roAAepx(r<a ycrofiqr.rBocr[ x 6]rrosrrNa
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l:)trrvoKatM: npu nepeAaqe u rxr4poKoBerJJaHr4rL MOXHO 3anparxr4Barb Enfl

,TeKolv{flp(lccl4l't vnw o6pa6orxz BHeIrHr4e cpeAcrBa (plug-ins), Mo}KHo BKJrrorrarb r}

mr,c6parrceHrlre 3fo orprroaHr{e, uH$opMarlurc Anfl noncKa a r.A.

h'den a.'t.topumtxct. Easosa.f, cxeMa JPEG-2000 oqeur iloxoxa Ha 6a3oBy6)

cx(3Ml/ JPEG. (,)uuqutr 3aKmoqarcTcr B cneAyrorleM:

1) Brrecro Al{cKperHoro KocnHycHoro npeolpazonauun (DCT) r4cronb3yercrr

A.a cKper Hoe e:iler er-npeo6pa3oBaHre (DWT).

2) Bn,rec'ro r(oAnpoBa:g^r4r no XaS$MaHy rcnonb3)/erc.f, apaQueruqecKoe c)Karr.re.

3) B aJlrcrpI4TM ta3HarraJlbHo 3aJroxeHo ynpaBneHne Kar{ecrBoM o6:racreir

u:o61lalceuar.

He t4cltloJrb3yerct flBHo Ar4cKperr43aur4r KoMrroHeHT U pr V rrocJre)

npeo6pzrroBaHat IlBeloBbIX npocrpaHcrB, [ocKonbKy npz DWT uoNuo Aocrr4r6,

lloro ;,Ke Fre3yJbTaTa, IIo 6olee aKKypaTHO.

KrDueefiep orepaulrfr, ucnorrb3yeMbrfi e a,rroprrrMe JPEG-2000.

I t.'r:ust

i ;!qJ

3l[lii]1r r.'rltr

5.,'\prrrlils*
f lFiL:r li.t::i

* iH..i l $l ii

Pucy'non 11.

Paccnlor pr4M a[fopr4TM rro ruaraM.

II[cu: 1 B JPE(ri-2000 rpeAycMorpeH cABrr npKocrr4 (DC level shift) r<aN4ofi

Ir:,clv{roHerrrnr (RGB) z:o6paxeHr4r nepeA npeo6pa:oBaHr4eM e YUV. 3ro 4elaercr

i(.llrl BbIpaBHr4BaHLrfl n,l4HaMHrrecKoro Ar4a[a3oHa (nplz6lv]Koanfl x 0 rncrorpaMMbr

uacror), Ltro TIpHBoAI'l:t K yBenar{eHr{ro cre[eHr4 c)r<arvfl.3Ha.rel{ze cre[eHr4 ST an"
Kill'l xaxA0fi KoMfIOHeHTbI R, G Lr B cBoe (onpe4en flercr npa clKarw
K:ol4npeccop,ovr). llpz: BoccraHoBJreHrrr{ r.r:o6paxe,nux BbrrroJrHrerct

nqpeo6pa:0BrrHlle.

o6parHoe

/.(,r,.r i.'_ /i.r.. r )i f : 
12)

ILrcte 2. I_leperro4tlna n:o6paxeune w3 uBeroBoro rpocrpaHcrBa RGB, c
KO\{rIOHeIlraMIzl, orBe'qaIolUnMH 3a KpacHylo (Red), 3eneHyro (Green) W cr4Hrorg

t.il\'n



6]
(Eilue) c()c]raB.rtrcrllte IlBera roqKlr, B r1BeroBoe rrpocrpaHcrBo yUV. 3ror ruar

aHarlf,rr4qel{ JPEG (cu. MarpI4II6I upeo6pa:oBaH4tr B onr4c4p;4u JPEG). 3a reM

lIcKJrFoLteHI'leN/l, r{To ltpoMe npeo6pa:oBaHl4t c noTepqMr4 npeAycMoTpeHo TaKx{e I,I

[pr€aijp n:ior]aH ue 6e: norepr.

, (.r 
l

I,\'.l

];' i'l
LU, z 3 lacxp,erHoe wavelet

.LtByx Ba.loB ,qns cnyqSq cxaTr,rr c

1 _1

{r ..'^,(lJ)

npeo6pa:oBaHue (DWT) raKxe

[orepqMu v Lnfl cx(arwq 6e:

Mo)Ker 6urt

rorepb. Ercr

H Lltr.lxt,trl rte Tt]'t l,: Ll r'

rt,: -rtfr -rlrur trr c urlr lrl ndli
0.t;{):94'}{} } fif .l{r-l_i?'.}
-i). l6{rlifr-l } I N4-l: $ 7 I -'1

-(l.fDlt: il.l lr,r{i-i I i(c}R 7s-{
u,0t {i$(i4l I 844:,\?,{U5
il. |]lt:,7-111 75 l+ I 0,!{}9 7{i
{l

* R * lrFrtFuIll]cllrr,r nil! []itr*nilii{,rBr'*r.

fl
ll
{:J

I Itr riit.t;ttrnr'] r]rrLr

liLrirll6pllnrrrtrr t br er fll
fi .ti{): rl4qil I g:"1fi"t 5 7$
-ti.f {itr,\(r-l I lS4'+2811-l
-11. {l?t{::l:6{15 } H98lS j

I Jt.lcttll' mur{r"t'l ; i,1 g

ilu.:rrbillt:ItrrCrr r r,t .qy;1i7
I . I i "itl8 lfii2+,5iiqq4
{.}.,ir} I l7 ti 7(;l I t,+147(l
-( i.{)5 ?5.t J 5:6: :X4C95 7

mooS0u:ure)Hrbl 3aAarorct ra6rHqauu (Ta6nur\a 14), npraeeAeHHbrMg Haxe. [,sr
c)\:arwfl c norepflura rcoo$$r4uueHTbr Bbrfr_rrArr KaK:

'['a,6,ruuar 6.

* _ liu llgl]rrrul,:jjrr,r IJ{ul }'rilrrnx}:

(l

ll
ll.
t-l
+d

ol[yry'r rllc i

II]trKtl'llrtDl.ilt iu
5- qliriF rfllrr It r*lru /r I f rl

| . I I 5{1,\ 7{}il4_isq9.1
{r.59} :l I 7h,l I't jl:d7(}
-Li. {},i ?,54.} -5 I {: I I H.i r) 

-q i 7
-'*'.()'i l l; I fr,'l I l'l:;u"l I
il
irr
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CauO uprecl6pla:oBaHue B oAHoMepHoM cnyqae npercraBJrrer co6ofi cK€LrrrpHoe

tlprol43Br'l{eFluc: xo:St[rHiIHeHToB $r.rnsrpa Ha crpoK;f npeo6pa3yeMbrx :uaueuufi ('
Frarr€)M cJTyqae Ha crpoKy uso6paxewwn). llp, 3roM

3HarreHr{rr sopnarzpyrrorcr c noMorqbro HH3Koq?CTOTHO|O

FIEqCTHbI(] C] IIOMOIIIbTO BbICOKOqACTOTHOfO:

'l'a6;ruua'/.

qCTHbIC BbIXON'[II4E

npeo6pa:oBaHr4fl, aL

, I Hlllroqac-
I

I TOTHbre

| rcorrfQuuu-

I eut'st h1o

Br,rcorco-
TIACTOTHbIE

norQSu-
UIIEHTbI

hHfi)

Hu:roqac-
TOTHbIE

rcoaSQuqu-
eun; tu(i)

Brrcomo-
IIACTOTHbIE

norSQuqr-
errrrr {s(i)

0 I 6t8*l 2t8 1/a-t/L U2 -2t8
1-'' -118 0 0 -118

.!l

. r -r.. t .-... \* ..
.1 ..... {.:t,t-Lr,,, i./) /;,,r.r -?n1

i l.l

i)i?r'r-\', tillt.ti )n ll*'',\t, "''t "(14)

flocxo,rsry 6orrsruuHcrBo hr.(i), KpoMe oKpecTHocTr4 /:0, panHu o,
,,.,,.,,;,;;; ; ; ;;;;:; :" ;#; ' il; j*" 

"" _ ;,.". 
" 

^",Ilpt3gl's1u- pacr,lMorpl4lv{ cnyqait cNatuq 6es norepb. Ierro rroKa3arb, rrro AaHHyro

SiilIIHCb NIO.KHO 3KBI4lBaneHTHO |Iepelrr4caTb, yMeHE,IIIr4B erUe BTpoe KoJrr4r{ecTBo,

orr3p21qp17 )'MHoxeHlz'II w AeneHl{.fl (o4Haxo renepb ueo6xo4uuo 6yler [oAcr{HTarb

cHar{arTa I}ce Her{erHbt;e v). lo6aeau raKxe orteparlua oKpyrneH;afl [o 6luxafiruero

ueJrot'o, He rrpcrBbrluaroulefo 3aIaHHoe r{vcJro a, o6o3aarraeMble xar< fal..

( 1s)

cruverprarrHoe pacmupeHlre u:oOpaxeuux (npxoc'r AE...E) no crpo*e



PncyHon 12.

fl1'crr N{br rrpoo6pasyenr crpoKy r43 10 nzrceros. pacruLlpg{M

BilpaBo 14 B.rreBo H npt/:MeHuv DWT npeo6pa:oBaHr4et:Ta6:Iaqa l6):
lfar6;rraurl 16,
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ee 3HaqeHI4i[

li 9il0 ll
10 5 lli) f)

s -5i

f[o'11'qv6tuatc.,{ crpoKa 1, 0, 3, 1, 11,4, 13,.-2,8, -5 u flBrrflercr qenouroi.r,

'o.ilHo3HliltlHr.) 3aAaFc)rqefr ucxoAHble AaHHbIe. Conepruzn aHaJrorr{rlHble

flpeor5pa:iollaElufl c r<oeS$nql4eHTaMr4 Anq pac[aKoBKH, [pr4BeAeHHbrMr4 Bbrrrre B

larSluu r:, [oJr),'q r4M He o 6xo.qu urre Sopuynbr :

.r, ,.. { f ir I - .l'..., (l rr i
r .tlrr It r r ilrioll r l

.,|

ru - -1 i0 I I j .+ *i $ l
.rri;,I: I: -1 1ltj15I:liJ
!',,,,, il , | {l -1 I I I .l l:i -l

( 1s)

!'n,oa:orcueuue: loxaxrare, r{To Bo Bcex crlrqSr^ oKpyfneHu_s Mbr 6ylevr

l:lloJIyLIa'rt' on,LIHaKoEible BXoAHyro v BbrxoAHyro LIerorrKn. JIerxo npoBepr4Tr,

('l{tlncr.ttt,:l'yt [peo6pa3oBaHae y[aKoBKr.r), vro 3HaqeH]4-f, Ha KoHrIax cTpoK B lout TaKx{o

cl'l.MMerlll{qirbI orHocztTeJlbHo n:0 w 9. Kax Bi{Ar4M (Ta6nHqa 17), urr nonyr{r4n?r

I4c.KollH\/r() uer or{K}, (){,.in: x o,) .

'['a6,riluar [i.

r .,. {Jr -;- I I - .1 ,.,,, {Jr; ,t- I I ,r I ,r ,-{,lri)r r,,,,G,r r-?};
tl

H eI0 il
t ".5 fi l
Itl j . l{J

rr -.1 -l
l',:iir {l I ll

7 1{.J

tl

I

I

t.i
rll
'1 1
.: -l

.t6i-
"jil 2

l5 !l {j

!a^re; K crpoKe) nprrMeHterct qepeccrpoqHoe rrpeo6pa3oBaHne, cyrb Koropofo

:iraliJlK)Llaerc-s ll roM, qro Bce qerHtte roeQSl4llrreHlbr [epenucblBarorcr B H&v?Jror

crpol{I4, il BrSe HeqerHEIe 
- 

B KoHeq. B pe:yJTbrare 3'rofo [peo6pa3oBaHwfl B Haqane

c'rpoKI4 $opvrupyercl (yMeHbIUeHHar Korrur)) Bceii crpoKr{ (na:xovacrorHat

CrC6'tu"-trOrqa}l'), a B KOHUe CTpOKT{ ausOpvaqr.1a O KOne6aHr4_sX gHa.{eHr,rfi

IIpoMe)Ky'Tot{H,bIX IIHKrteJroB (Ta6ruzqa 18) (eucoKoqacToTHar cocraBnrrouar).
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lfar6;ururl 19.

I t] .l I ll ,l

r i lt lt $ (]

3tlo npeo6pa:onauae npnMeHrercr cHaq€ua KO BceM crpoKaM H3o6pax{e H1rfl) ,<t

3€rfeNl Ko BceI,,I cro:r6qau n:oSpaxenuq. B pe3ynbrare ueo6pa)KeHge 1eilv-rcr Ha tI

.K:BaAPaI{'r'a (npulrepr,r cMorpl4re B orrLrcaHnt peKypcqBHoro cxarr4r). B repBor\r

lK:BaApaI{Te 6y,[er c$OpunpoBaHa yMeHbue:nHafl Korlr-rr Hso6paNeHLtfl,, a B ocr€L'rbHbr]i

Tp'ex -- Br,ICOKor{acrorHar I,ruQopMa\r4fl. llocle r{ero [peo6pa:oeaHrre [oBTopHO

l-tpHMeHfl(l'rct yxe ro.flbKo K nepBoMy KBaApaHry n:o6paxeHu-rr rro reM )Ke npaBr4na1,r

(.upeobpra3oBaI{ne Broporo yponHx).

flJrr rcoppeKTHofo coxpaHeHl4-tl pe3yJTbraroB rroA AaHH:sre 2 u 3 xvagpaHTori

IlblneJ-{(ll ct{ H,a oArrF. 6ur 6oltlre, a rtoA AaHHrre 4-ro KBaApaHT sa 2 6wtit

6o.nrue.'t.e,. erlJru I4clloAHble AaHHbIe 6stu 8-6arurre, To Ha 2u3 KBaApaHTbr HyxHC)

\) t54:7, a Ha tl-rt 
- 

[0, ue:au4cr.rMo or ypoBHr rrpuMeHeHllrfl Dwr. llpu:anuczi
rco:r$$nuaeHri)B n $afrl Mo)KHo I4crloJrb3oBarb r4epapxuqecKyro crpyKrypy DWT.,

IloMeirla.t xoer:pSaql4eHrbl npeo6pa:oeaHr.ifr c 6o:rtruero ypoBHr B HaqaJro $afila,
.-l'to rlo3l3olrte'r nor)/qIlTb <ra:o6paxeHlre rnfl [peABapnTeJrbHofo rrpocMorpa)).

Ilprcr{I11itt se6rururoii yvacroK AaHHbix Ir3 HaqalTa Saftta, a He pacnaKoBbrBaq BecE,

c[rairl. KtlK 3lo rrpt'txoAlznocb AeJrarb npr4 c]KarvLr z:o6paxeuur qenHKoM.

V[epapxtzt{Hoct'b nper:6pa:oBalr4fl Moxer raKxe r4crro.rrb3oBarbcfl nnfl rrJraBHoro

\/Jl'y'qtueHt4q Kaqecrna u:o6paxeHr4r trpr4 [epeAaqe efo rro cerH.

lllcr;: 4. Tax :ffe, KaK rr B anroprrrMe JPEG, nocJre DWT npr4MeHrerct

Il:B€lHToBaHHe. KoeS$nuI'leHTbI KBaApaHToB Aensrcfl Ha 3apaHee 3aAaHHoe qr4c.[o.

I'Jtpn r/EieJII4! eHI'IZ 3Tofo qr.rcJra cHrrxaercfl Ar4HaMurrecxufi Arrana3oH

rr:'ce0cbuq,aeHT(lB, oHll craHoB-srct 6lzxe x 0, u Mbr rronyqaeM 6onguyro crerreHb

ci'r(ilr?tt. Elaprr'rpyx 3rlt r{I4c.lla Infl pa3Hbrx ypoeueii npeo6pasoBaHufl, An{ pa3Hbrx

LfBeroBbIX I(ox,InoHeH'r' u !,Irfl pa3Hbrx KBaApaHToB, Mbr or{eHb rz6xo ynpaBnreM

cllelle]fblo Ltorepb n n:o6pax(eHl4lz. Pacc.{HraHHbre B KoMnpeccope o[TrrMaJIbHbIe

xo:S$lrulIel,IT[,I KBaE:'roBaHHt nepeAarorcr B AeKOMnpeccop Arrfl o4Ho:Havuofr

pac|IalroBF.r4.

l-r '! r\ --\ I

1 ".!, -1 _i l.-*i



7l
LUae 5' Ann clKar%fl nonyqarcqhxc-s MaccnBoB AaHHbrx B JPEG 2000

LIcfIorIb3)/erct BapvaHT apn SvernqecKoro clKarvfl) uasrreaer4rrfi Me-xo4ep,

npoeflpul Kolloporo (QM-rolep) paccMarpzBarrcfl er]le B craHAapre JpEG, HO

'peanbHo He Hc[oJIb,3oBaJlc-q H3ra rareHTHbrx orpaHraueuufi. llolpo6uee o6

ieJrfopullru-re aprlr0naerl:qecKofo cxarl4{ qnrafire B coorBercrByroqefi r,raee pa3Aena.

Clli,tc'cmtr nolb,tuteHHozo Kaqecmla. OcnoeH at4 3a1aua, Koropyrc Mbr peuaeNr

rIoBbIIrIeHI'Ie crerleHl4 cxarl4r u:o6paxeHizii. F.orla [paKT4qecKH Aocrr.rHy.]l

lTpeAen Q)\iarnfl zao6paxeuar B IIenoM vr pa3nr{r{Hbre MeroAbt Aaror or{eHr,

tle6o;rlmofr BibII,IrpbItlu, MbI Mo)KeM cyrqecrBeHHo (n pa:rr) yBenHqHTb cre[eHr,

0xarr4q 3il crr{er r,l3MelreHl4q Kar{ecrBa pa3HbIX yqacrKoB a:o6paxeHn_a.

fllloCile:vrofi sroro noAXoAa flBrrercfl To, rrro neo6xo4HMo KaKaM_ro o6pa:ovr

noflyqal]b pacllono)Kel{I4e uau6olee Ba)KHbrx Anr qeJroBeKa yqacrKoB q:o6paxeuux

Flanpr'rvrep riPlrc. 13),TaxnM yr{acrxoM Ha $ororpa$ar4 r{e.rroBeKa rBJTrerc{ Jrr4r-lo, a.

Il€t illtu(l --- r'"Ta3a. .Eicln rIpH cxaral4 [oprpera c 6orr,runMn rrorep-rrMu 6yayl
pa3MLITbt npeA\4eTbI' ItaxoAslUl4ec-s Ha 3aAHeM LrIaHe 

- 
DTo 6y4er HecyqecTBeHHo.

C),ruarco ecJI4 CiyAer pil3MblTo nl4uo vrLr ura3a 
- 

3Kc[ep rHafl orIeHKa crerreHr4 norepb

61';tel x'y)Ke.

Pucyuorc 13

fox'cu,t,uu'ce yn)utaeHue KaHecmna o6tacmeil uzo1parceHun. pa6oru ro
aBToMarlzr{ecKoM}' BbIAeneHI{}o raKIrx o6lacrefi aKTrzBHo BeAyrc.rr. B r{acrHocrg,

co:l,AaI{bI alfopI4T\4bI aBTOMarLrqecKofo BbIAeJ'reHl.rt nHI_l Ha a:o6paxe Hprflx.

fl['po4O:rlrca]o'Tcjr{ Hcc-TerAoB aHtrfl MeroAoB BbrAeneHHr Haz6o:ree 3Haqr{Mbrx (npu

Fl)6;aclt
il$ebl HlrlHHOfi]

tiil tfftr t'ilit



a.Haru43f, H3o6paxeHrrfl Mo3foM rrenoBeKa) KoHTypoB u -t.[,. oAuaro o"au"o"o,'''

''lfr,o )/HlIEfepca.rlbHbtfi a,rropurM B 6lwxafiutee BpeMr co3traH ue 6yAer, [ocKoJrbK)/

.lt:rs 3ror0 r'pe,6yerct rocrpouTb roJrHyro cxeMy Bocrrpr4rrun wzo6paNeuufi Mo3ror,r

q.eJIoBeIia.

H.a cero4Ht BIToJIHe pea^[bHo npnMeHeHue [onyaBToMarurlecKrrx cr4creM, r]

xoropblX l(aqecrBo o6nacrefi z:o6paNenur 6y4er 3aAaBarbc-f, HHTepaKTHBHo.

,l{a.Hnuli nor.KoA ylv{eHblxaer KoJrr4r{ecrBo Bo3MoxHbrx o6,racrefi npr4MeHeHr4rr

lvloALI0ltllrlpoBaHHorcr aJIropHTMa, Ho no3lonnem docmuqu 6onuweit cmeneHLt

cJA:Al,nLt.S.

Tarcoii loAXoA nori{qHo [p]rMeHflTb, ecJrr4:

1) fll.x npll"rloxeH.t4t AonxHa 6urr Kpr4Tr4qHa (nraxcnuanrua) cre[eHb c)Kar1tfl.,,

['pl{qeM HaCTOJILKO, qTO BO3MOx{eH uHglBr{yalrurifr TTOAXOA K KaXAOM},.

n:o6paxeHr4ro.

:l) vzo6pa:;NeHr.re oxr4Maerc fl orvH pa3, a pa3)Kr4Maercq MHolxecrBo pa3.

B xaqeclBe rtpllMepoB rlp[noxennfi, yAoBnerBop{rcunM 3TrrM orpaHuqeHr.rrM.,

flloxHo IIpfiBCTJTH rpaKrl4qecKI4 BCe MynbTHMent4fiHbre npoAyr(rbr Ha CD-ROM. 14

,Inrr CDr-l{OM: 3Hlll4ti.[o[eguit, v ilnfl r4rp BaxHo 3arr[carb Ha AncK KaK Mo]KHo,

6o.nlrue lrurfopuarfntr, a rpa$nxa, KaK [paBr4rro, 3asvMaer ao 70oA Bcero o6reva.

ilpl(lKa.. llpu :lonr re)iHoJIofl4t rlpor{3BoAcrBa Ar{cKoB Ilo3Bonrer c)Kr4Marb Ka)KAoe

Itso6F'axteHIle tt,IHAHBhAYa"qtHo, MaKcI4MaJIbHo tloBbltrlat crelleHb c>Karzrfl.

I4u'repecutrlr rpl4MepoM rB.rqrorcs WWW-cepBepa. ttrs Hr4x roxe, KaK

rlpilBztJTc), Bh,I|Io,[H-srorcs o6a u3iroxeHHbrx Br,IIUe ycnoBrIr. llpn :rotr coBeprrleHHo He

O6sgare.rlH() IzIHAHBHTIy€LtbHo noAxoAnrb K KalKAoM)' lz:o6paxeHr4lo, rrocKoJrbKy rro

c:.TatTLlcr;4rce 1Ct9lo I,r:o6paxewuit 6ylyr 3anpauhBarbcfl 90oh paz. r.e. An-s KpyrrHbrx

crllpaBorlllbll{ I4lJIrI I{fpoBbIX CepBepoB rlogB,rlterct Bo3Mo}I{HoCTb yMeHblIarb BpeMt

3arpy:lKI{ n:o6paxenvfi u crerreHb 3arpyxeHHocrr,r KaHarToB cBt3v aAarrrr4BHo.

B .lPECi'-2000 rcronb3yerct o4uo6uruoe ra:;o6paxeHr4e-MacKa (Puc. l4),

3€t!?ICtu1r3c llto[lbllrreHZe KaqecrBa n 4aHuofr o6:racru rz:o6paxeuz_s. llocKonbKy 3a

Kaqec'rBo o6lar:refr y Hac orBeqalor rcoo$QhrlrreHTbr DWT npeo6pa:oBaHr4r no 2,3 u



7.)

'4f xeaL4praHTax,, To MaoKa npeo6pa:yercq raKr.rM o6pa:ona, qro6sr yKa3brBarb Ha Bce

l:oa Q Snu ueHT'bI, c oo'llBercrByrorqze o6racrsrr roBbrrrreHr4r Kar{ecrBa :

PucyHon 14.

firpeo'6pa3oBeH1.,te .x4acKu o6nacmu nolbttaeHttr. ,KaLrecmea dnn o6pa5omrcu DW1"

x'oeQQm.lue'Hnto6. 3nr o6lacru o6pa6arrrsarcrc{ Aanee ApyrHMH aJrropr4rMaura (c

l\IeHbulINIH ilorepqntu), vro I4 rlo3BoJrrer Aocrr4r{b ,[4cKoMoro 6alauca no o6ruelry

lK:a qecTE;)/ I4 cTr3neHI4 C,.>KaTr4fl .

X'ct.,o arcrt ep ucmltKu aitzopum 4a JP EG - 2 0 0 0 :

Crr,,enertr.t cJ{atllufl: 2-200 (3a4aercr [o,rrb3oBarenelr). BogN4oxHo cxarne 6e:r

]1oTepb.

I7':t,tcc t.tsoSroatrceuutiz lloluoqeerHbre 24-6nrst;e n:o6paxeHux.

J['lao6paNeE^:at;, B rpaAiaql4tx ceporo 6es pe3Kr4x repexoAoB rIBeroB (Sororpa$rr).

1 - (5ur:su e u:o6pax eHvrfl .

C'tt.vtt,tetnpuqHoc'mbi 1- 1 ,5

Xaparctn'epuwe oco6euuocmu; llo:eorqer yAa[-srb Br43yanbHo Henpr4qrHbrc)

:lQSexrsrt [oBbIrrIa.{ KaqecrBo B ore,rrbHbrx o6racr-f,x. llpru crzJrbHoM c;lKarvrv.l

I1oflBJlteTct 6loquoctr v 6o:tlurue BoJrHbI B Beprr4KaJrbHoM vr ropr43oHTaJrbHoNt

H.a-tlpiIBJreHlrqx..

fJ p r.rop z lerbr 
Fr ii3 B vrr4s. anroptr rMoe rp a0uKr.r n oc JreAHrr x rer :

1) oplre:Hlallnfl Ha $oropealprcrzrrHbre ra:o6pa)KeHur c 16 ualJr{oHaMkr uBeroEr

(24 6uta);

:l) lIc[o'JIr'3oBaHrIe c)Karvfl c norep fl,Mr4) Bo3MoxtHocrb 3a crrer rrorepE,

per)/.r rz po Barb KaqecrBo cxarbrx Hso6paxenu il ;

3) HCrroJrr,3oBaHHe us6rrroqnocrn z:o6paNeHwh e AByx r43MepeHurx;

& &
& @

s & &s &

ffi &
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IIOJ{EIJIEHIIC CYTUE)OTBCHHO HCCHMMCTPNqHbIX A^II|()PIITMOB;

\/Be.rrr!.r{Ba}orrar o{ creneHb c)Karr{r nso6paxeuufi .

F'cg.nlyt.tun netrcdy (top.ttamo"w u atzoputruwolr4. Hanocle4ox

3all{eLIaHI,lI4 OllHOCIlTe.[bHO pa3HIrIIbI B TepMr4HOJIOtt4]t, nyTaHIIIIbr trpr

preftrr.rurcrn aJrropnTr\{oB Lr r.rr. llocvorpzre Ha xparrufi [eperreHb

HCCKOJIbKO

cpaBHeHr4lr

Qop.n'tamoe,

,[ocraror{Ho r]acro I4cronb3yeMbrx na PC, Apple u IINIX nnarSopuax: ADEX,

l\lphrt l\4icrosr,vstems BMP,, Autologic, AVHRR, Eiinary Information File (BIF),

CalcorrLp CCRF, C,z\LS, Core IDC, Cubicomp PictureMaker, Dr. Halo CUT,

ErrLca,psulated PostScript, ER Mapper Raster, Erdas LAN/GIS, First Publisher ART,

GIrM \r[)I Image File, GIF, GOES, Hitachi Raster Format, PCL, RTL, FIP-48s>r

Graplnic: ()krject (GROB), HSI JPEG,, HSI Raw, IFF/ILBM, Img Software Set, Joviarr

\i I, J.PEGiJFIIF, Lume,na CEL, Macintosh PICT/PICT2, MacPaint, MTV Ray Tracer

F:ormat, ()S;i2 Bitmap, PCPAINT/Pictor Page Format, PCX, PDS, Portable BitMap

llPBN,{), ()Dry, QRT ll.aw, RIX, Scodl, Silicon GraphLics Image, SPOT Image,, Stork,

lSlun IcorL, Sun Rastr:r, Targa, TIFF, Utah Raster Toolkit Format, VITec, Vivid

.Frormat, \lrindlrws Bitrnap, WordPerfect Graphic File, XBM, XPM, XWD.

B orJIilBJIeHIzIr Bbr Mo)Kere BrrAerb crrr4coK arzopumwor Kottnpeccuu.

,ElAtzHcreeHl{EItvI coBriaAeHI4eM oKa3blBaerct JPEG, a. 3To, cofJracl4Tecb, He fIoBoA,

'ltro6l'l tIrfBcelvIecrHo Hcllo-llt,3oBarb cnoBa <Qopuatn, 14 (aJleopumM KoMnpeccuu))

rKaK cr4HoFrr4 ME,r (uro,'/Bbr, MoxHo qacro Ha6mo4arr).

N{ex;1y 3TIrNtM AByMq MHo)KecrBaMr4 r{er B3ar4MHo oAHo3HaqHoro

(loorllercrBnq. Tar, pa:Jrr4r{Hbre uo4rz$Hr<arJwvr anropnTMa RLE, pean[3oBaHbr r]

(lrl-pol,{Hoh4 Ko.nnqecr.ae SopMaroB. B rou qr.rcJre e TIFF, BMP, PCX. VI, ecrru g

cr[peileJleHliol,{ Sopva.re xarofi-lz6o Safin 3aHHMaer MHoro Mecra, 3To He o3Harraer,

rl.T,o rlJIo,X c0oTBeTcrnl'rcrqzi.t anropHTM KoM|Ipeccrau. 3ro o3HaqaT, 3aqacrylo Jrr{[rb

-[o, 9TO pr94,1ld3aI]atl anroplzTMa, HC[OJIb3OBaHHilt B sTOM SOpnrare, AaeT Anrr

i1aHHoro .aso6paxeHr.trr rrJToxr4e pe3ynbrarbr. He 6oler: Toro.

B 'ro ixe BpeMl MHofHe coBpeMeHutte Qop,wamd [oAAep)KaBaror 3anrrcb c:

I'lCtIOiIL:tOBa.HIzeM HeCKO.IIbKIIX afl?opum.Mo+ apxunaryuu tu6O 6eg uCnOnb3OBaH;g,tl

ilprKHlrauzl'i. l{anpuvep, Qop.uam TIFF 6.0 Moxer coxpaHrrb rz:o6paxeuzr c)



7.5

Lrcrorlb:ronaHrreM qt.topum"vo6 RLE -PackBits, RLE-CCITT, LZw, Xassvr aHa c

,flur<cupoaaHHrf,fi ra6rrauei.r, JPEG, a Moxer coxpaHru r.rso6paNeHze 6e: apxan a\vr4.

.l\na,roraquo Qopnamaz BMP 14 TGA no3Bonrror coxpaHrrb Safi,ru KaK c

.acro.rlb:rcrB€lHzreM aracpumMa KoMnpeccwr4 RLE (pazHbrx MoAr4or.rxaqnfi!), rax v 6e:t

l?t C IIIO.Ib 3 C tBiIHV.t g. OH Oti.

Buterctd'. frr ruruorux Qopaemol, roBopr o pa3Mepe Safi:ron, ueo6xoAr4Mo

'l'Ka3E'IBilT'b, I4CIIOJIb3C)BaJTC-S nV AnZOpUmx4 KOMIpQCCI4I{ V 1Cl;1I4 HCIIO,II63OBaJICg, TC)

ra.rcoli.

Nlcrxno [oro.IIHI4Tb neper{eHb culyatlufr HeKoppeKTHoro cpaBHeHurr

ilJIl|-ot)H]'MloI]. flpt coxpaHeHI4LI a6coitorno r{epHoro rzso6paNeunl B Sopuare:
.[0'00><10[)0)r:i;6 uBeroB n Sopnrare BMP 6e: xovnpeccnn Mbr norryqaeM, KaK rzr

Irono;KeHrf,, Qrafin pa:iMepoM r{yrb 6o:ree 1000000 6afii, a rpr4 coxpaHeHr4r4 cl

xcr:unper:flreri RLE,, MoxHo nonyqr4rb Safrn pa3MepoM 64 |afira. 3ro 6111 6u
Ilp3sllgr',rAnrti'i pe3yrlbrar 

- 
cxarl4e B 15 000 pa:(!), eclu 6rr K HeMy uMeJra.

OTHOIIICHl4e KcrN{rlpecQltlt. !e,ro B ToM, r'ITo IaHHrrft Safi,r s 64 6aiata cocTorrT ToJrbKo,

l'I3 3afoJlcrllri& .lz3o6pa'.|(te:nr4s, B KoropoM yKa3aHbr Bce ero AaHHrre. Heclrorp{ Ha ro,
LIl'o raK:er.fl KoporKar 3arracb u:o6paxeHur cra,rra Bo3Mo)KHa I4MeHHo 6tarogapn

crc<l6euuoc'tLI7)eanL3a"tJtlw RLE e BMP, etlle pa3 [oAqepKHeM? r{TO B AaHHOM Cnyqae

ct:tatopum,ll rcol,r[pecctrr{ datrce He npu-,\4eHnjtcn. V ro, r{To Antr a6colroruo qepHofo

t't:cr6paNreulrs '4000x4t)00x256 r,ru ronyqaeM xoeS$lrqtreHr cl1arvfl 250 rscsq pa3,

C:(]BCCM HC IIOEIOI] ANg NPOAOJIXHTCJIbHbIX 3MOIIUft UO IIOBOAY ASSCXTHNHOCTI4 RLE.

ICclarn --- AaHHbIil pe:ynrrar Bo3MoxeH Jrr4rrrb npr.r o[peAeneHHoM [onoxeHr4rr

t(BeroB B IIan?[Tpe 14 ,]aJIeKO He Ha BCeX flpofpaMMa)i, Koropbre yMe]or 3arrHcbrBarb

EllvIP c aplluBaqaefr RLE (o4uaxo Bce craHAaprHbre cpercrBa, B r.r{. cpeAcrBa

cr{cre\,{br'Wlndows, qtrrraror rarofi cxarrrfi $afrn noprrra,rrHo).

Bcel!;a lrorle3Ho rIoMHr{Tb, r{To Ha pa3Mep Qairna oKa3brBaroT cyrqecrBeHHoe

BJrvttrHr4e 6o,tlutoe Kon[qecrBo rlapaMerpoB (eapz:aHr peanw3aL\Hu aJTroparMa,

trapaMerp.bl aJII'opllTl\4a (xar< BHyrpeHHlre, TaK v 3aAaBaeMbre [oJrb3oBare,reu),

flop-snoK L[BCTOB B naJHTpe tl MHoroe 4pyroe). Hanplrnaep, Anr a6conroruo qepHoro

I4306pax:eHIas 11000x1000x256 rpatauui'r ceporo n Soplrare JPEG c roMoijlbro oluofr



.tlpofllalvl]\4bl npH pa3.[HtIHbIX [apaMeTpax lcezda nonyqaJrcn $afil npHMepHo s 7

|:Hnot5atil1t. B 'ro xe BpeMs, MeHqt orqr{H e 4pyrofi rporpaMMe, r rroJryvz,r Qafinrr

l:)a3MepoN{ or' 4 A,o 68 K6 (ecero-ro Ha nopqAoK pa:Hrzqrr). llpu sroNr

,{eKolv{rlp(lcoHpoBaHHoe uso6paNeHne Anfl Bcex Qafinon 6trlo oAr4HaKoBbtM

o'(icoluorytH6) rrepHbrfi rga4par (rpr<ocrr 0 4lrg Bcex roqeK u:o6paxeuun).

!,e.iro B roM, qro Aaxe Anfl npocrrrx $opna aros oduo u mo crce uso6pajceHue 6

o't)uo-w ll tl,to.tt trce Qtop"\4eme c ncfIoJ'Ib3oBaHHeM oduozo u mozo Jtce aneopuml4ct

ilp.Kl'lllallltl{ MO)KHO 3illIHCaTb n Qafi,r HecKoJtbKur\,IU tloppeKmHdr\41.t cnOCoSA.Nru. lttSt
oJllf,)KHb.tx {ropvaron I'r anrop[TMoB apxI4BaIIHa Bo3HrrKaror cr4Ty arJvru) KorAa MHofr4e)

lll)ofpaA4NIbli coxpaHtl.tor tt:o6paxeunr pa3HbrMr,r cnoco6anav. Taxas e71ryar\t1fl,,

HarplaMep, croxl4rlacb c $opnaarou TIFF (e culy ero 6olrruofr ru6rcocrn). /{o:rroe:

Iipt31414 llo-pa3HoNly coxpaHtnl4 u:o6paNeunr B Qopuam JPEG, ilocKoJTbK)'

coorEiercrB'rrorua.rr fpynna ISO (Mex4ynapo4nofi opraHu:aquu rc)

CllaH;laltrvsau;,,ttu) ro,qroroBzJra ro.rrbKo craHAapr eJ,tzopumwa, Ho He craHAapr.

rtto'p'uantcl. Cge,raHo laK 6rtro Ant roro, vro6rr He Bbr3brBars <<sofrurr SopnraroB)).

rar6ico.nrorHc) nporHBoIIoJIoxHoe rroJroxeHrre ceffqac c Spaxra,rruofr xounpeccuefr.

rlorcKOrrbl()' r3CTb craHAapr <ge-saxro> Ha coxpaHeHhe spaxra,rrurr1
rco3$Onu.aeHr,)B B rpafin (craH4apr Qop.,vama), HO anzopumw r4x HaxoxtreH11,

(6rrclpc,r,c Hr:txoxAelmxl) flBrrflerefl TexHoJrorHqecxofi rafinofi cos4arelefi

rlpOrpalll\4-Kolv{[peCCrtpss. B pe3ynbTaTe [,nfl B[oJrHe craH4apruofi ilporpaMMbr-

.IIeI(oNIIIperccopa Mo|yr 6rrru noAroroBJreHbr cpaft:rrr c xo:$Suqr4eHTaMr4,

cyuecrlleHHo pa3nl4r{illotunec-s KaK [o pa3Mepy, TaK r4 rro KaqecrBy nonyqarcuefoct

r.r:cl6p axieulrr.

flpune4euurte npuMepbl rloKa3brBaror, r{To Bcrpeqarorcfl avrya\vvr, KofAa

aflr'opl4TN'lbl 3alll4cu u'to6pa]I(eHu-q e Safrr B pa3n[qHErx nporpaMMax pa3nur{arorcr.

ot;1naxo ropr43,;1s qatue npuuauofi pa3Harrbr Safi,roe qBr-srorcq pa3Hbre napailempbt

d'.-7a'opun,txto. K,ax yxr: roBoprznocb,

rulpeAenax MeHirTb cBOr4 napaMeTpbr,

Il(lJIb3 OBieTeJIfO

MHOtI4e aJ'IfopHTMbI tIo3BO.ll_f,IoT B I43BeCTHbIX

HO He BCe npofpaMMbr [o3Bor_s]oT 3To AenaTb



aa

B'urectd .?,Ecwr BbI He yMeere rloJrb3oBarbcr rrporpaMMaMr4 apxlBarJr4r4 HrrH

l-toJlb3yeTecb llpofpalvlMaMl4, B KOTOpbIX (AJIfl npOOTOTbr HCrroJrb3oBaHHr)) y6pauc>

'y'IlpOllnOHIIC ilapaMeTpaMl{ €t:IrOpI4TMa 
- 

He yg.Unlrlittegb, IIOqeMy Int OTJIr4r{HO;C)

iiJLf ot)HTM a KOl',{ rrpe Q g4;,H B pe3ynbrare II onyqarorcfl 6 Olturue S aft nrr.

2. 3. l,Iy,nbrrrMeAHfi urre crpyKTypbr

2.3.1. O,opnaar,AVI-Qafi,ra

CeloilsllruHl4e K:oAeKH rlo3Borqror xpaHr4Tb rro.[yropa-AByxqacoBofi Su:rru uar

Oll.Holv{ I(C'MIl&I'i'l-.qncKe, a o6leuu XecrKrIX AL{cKoB nepeBaJTHIrLr 3a coTHro rura6afit.
E,crec:reeHHo, rrro >:paHr4Tb BHAeo- w ayaaorausopMarrzrc B qraSponovr BuAe)

:i.F{ilqzlreJlbHo }'AooHee: UHQpoBat cl4creMa xpaHeF{r4q ynpoxlaer oSoprvuenue u

cacreMa.TA3aUl:IIo, 3Har{vreJlbHo o6rer.{aer rtollcK ueo6xo4uMoto, a raKxe

riolBbl.uaer yArc6crBo H KaLIecrBo [pocMorpa. Kpolae roro, qzQponoe xpaHeHr4e

)/nlloulaer 3aKpbITI4e) Aocryrla K ran$opvaqzu Lr pe€urlr3arlr4ro 3aulrrrbr or

lre c aH KIJ,u o Fr r4p o BaHHC).f o Korrr4poBaHwfl BU EeO - h ay rLloM arepuano B.

HaeepH<le, cilN{bIM pacrpocrpaHeHHbrM $opvarona rnfl xpaHeH14s

rrallec,uud)ollMiilqul4 ;lllnserct ceroAH.s @opvar AVI. Kounarig.r Microsoft nneperre

Etbltlycrrl.ra nalKer Vicleo for Windows Anr onepaqvousofi ctrcreMbr Windows 3.1 e

rror6pre 1')92 foAa, 14 c rex nop $opuar AVI (Auctio Video Interleave) xn,r-aercx

CIIJHOBHbIN'r ilm XpaHeI{Ht BHAeo B onepaqnoHHblx clrcreMax ceveficrsa Windows.

Orsosuoe [pe)HMyqecrBo yHr4BepcaJrbHoro Sopvrara AVI (u, Kcrarr4,

((,(leKper)) ero Aonro.ne,tux), B ornl{r{He or [oroKoBbrx Sopnaaroe rr4rra MPEG, a reM

6io"uee or raKZX crelluarh3r4poBaHHbrx pa3HoBr4AHocrefi, xax MP3 (MPEG Audio

L.ayer 3'), B TCrM, t11s (craHAaprHbrx) AVI-SafinoB [paKTurrecKr4 He cyrqecrByer:

I[V'I dlarruvecxu He 6olee rIeM <<xonrefiHep>>, roroprrfi coAepxr4T o6rqee

ollplcaHr]e co,,qepx(rrN{oro B craHAaprr43oBaHHoM BrrAe. Haneprioe, MHofr4M

npuxonllilocb craJlKaEarbct c curya[uei1 KofAa n.rreftep, ycraHoBnenurrfi B ux
cLIcTeIvIe' OTKOi:ibIBB-iIcJ{ IlpoafpblBaTb nepeHeceuHrtfr C ApyrOrO KoMrrbrorepa AVI-
Qraii,r' {e"rro B 1'oM, r{To BuAe o- 14 ayilvorroroKn, Koropbre coAep)Karcq e AVl-$afi,re,
\4(llyr r.icfroJrb3osaG rro6yrc xou6r4HarlHro KOAeKOB. 3rn XOAeKT{ ycraHaBJrr4BaroTc_f,
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v pefr{c:rptirp,/rorcfl B oneparlr4oHHofr cr4creMe He3aBHCHMO Apyf or Apyfa, a

flpofllarvll\4bl I(oII4poBaHnq Xpa]F'flTcfl B oTAeJTbHbtx DLL-S aimax. Taruv O6pa^:Ou,

[tf,MZMO craHAaprHbl.K KoAeKoB, Koropble 6aum ycTaHoBneHbI rrpz HHcTaJrnrUHrl

rl.t.Mofi cI{creI,IbI, [allera o6Hosrenufl vrJrLr oqepeAHoir uepcwu nporpaMMtr Media

-Pliryer, co Bp,ilMeHeM Ha BaIrIeM KoMrrbrorepe Mofyr ro-sBHTbefl Ll HecraHAaprHbre

lK:oAel(n. ycrilHoBneIIHbIe xaxofr-sn6yAr KoMrrbK)TepHofr zrpofi, nporpalruoii

J3I4{€oMollT,il}K,a, .{paueepou BL{AeoKaprbI vr np. Ec:rH rrocJre 3Toro Bbr

lsoc[o.]lb:3]'elrer;b r<axclfi-ln6o uporpavnaofi, Koropar coxpaHrer Br4treo B AVI.-

rfc,pvare. u B KaqecrBe KoAeKa nsr6epnre xaxofi-uu6ym HecraHAaplrrrii

I(oMilpeccoll, To c 6o:rr,urofi Bepo-srHocrbro rror),qeHHoe BlrAeo MoxHo 6yael

[pocrvloTpeTb'.fo.]rbKo rra BarxeM KoMnbroTepe.

Tarura o6pa:ona', AVI-Safirur roJrbKo BHerrrHe BbrrJrf,A-{T oAaHaKoBo, Hc)

BrIyrpI4 oHI,l Moryr cnJrbHo pa3nrzr{arbcfl., 14) B ro BpeMr KaK MPEG-, MP3- z MJpEG-

rfrafi,r.st soAep)iKar noToKl4 ToJrbKo onpeAeneHHoro Bu;La elqa-r7r1 (xovnpeccura), AVI
l4oxer c()Aep;)(arb Mlloro pa3nHrIHbIX BHAoB KoMnpeccr4r4 s rro6lrx coqeraHr4f,x.

(uetnpultep, B Hacrotlllee BpeMr oco6ofi rtonynqpHocrbro nonb3yercfl TaKafl napa:

I-)i'vX Anr{ t3nAeo u IilM A trq ayalio). Orsaro pa6oraru c AVI-Safi,roHr MoxHo

61'.qel roJrbKo [oKa ueo6xo4Hnmrfr KoAeK AocryneH rnt
FCOilHpOrlanus/,;1er<oAr.rpoBaHr4fl. Bnpouev, HHSopMarlHr o KoAeKe MOXer

coAep'x<itlbcs It AVI-rN,afiJre, H ecJrlr Bbr HMeeTe AocTy[ n I4urepHeT, ro nlefiep cav

cr6palnrc,q wa caitr M.i.crosoft r4nr4 Apyrofi xorrnaHr4rz, cKarraer ueo6xo4znmrfi KoAeK

H 'ycralioBltr ero B cl4creMe. VIz Apyrlrx no4o6urrx yHzBepc€L'rbHbrx SopHlaron
Ir.'olv{rlbroTepHon'o B}lAeo uail6olee rr3BecreH Sopval QuickTime MOV KoMrraHr4r4

l\.pple. \\'inrlolr's Mult.imedia System

Bocnl:rot't3Betren.neu AVl-Safi:roe e OC Windows ynpaBnre,r. yHzBepcarrbHat

cpeAa K()r,{IraHZI4 Microsoft, cocrotu1afl v3 rznrep$efica BbrcoKoro ypoBHfl 
- MCI

(lvledia CorLtrol Interface) a,rrz MCI API (Application Programming Interface) a
H:rt'r3KoypoBHeBibIX MCII-Apaiinepon. @opnrar AVI (Audio Video Interleave
riepleAoBal{He €xyAl{o rI BI4Aeo) no:eolter oAHoBpeMeHHo xpaHHTb n:o6paxe HLre 14

3ByK. fltrlu nocnpolr3Br3[eHVr4 BHAeo[oroK 14 Aopo](Kr.r 3ByKoBoro KaHaJra (waveform
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atudicr, urLr'r WAV) arra,ru:Hpyrorc-s, pa3Aenf,rorcr u a6pa6arcrBarorcr ApafiBepaMg

pa3nuqHr,rx ycrpofrcrn.

,{rafile

f,lpocrrte ayALto- H Bl4AeororoKr4 Moryr coltepx(arbcr B WAV- unra AVI-
6er rcaxoro-.nu6o c>Karvrr (xonnpec cwr), rlpocrefiuinfi wAV rrMee:l

rrrrau4atrrTHltfr 3arorIoBoK rwtra PCM (Pulse Cocled Modulation) v coAepxh:l

il.,v",ArroAilFrH6re,, o6r,r.{rro HeKoMrrpeccupoBaHHbre, [oJryr{eHHbre g- wnu 16_paspr4Hrrlr

{J3l\{JI14p}Ilil}IHoM aHaJroroBoro 3ByKa. OAnaxo raK xe, KaK H s AVI, e WAV-Safile
llICrx{€)T coA,3p)Karbcq :lByKonar uuQopMal1ut co cxarneM, a raKxe npongcbrBarbcrl

r,,jrnsopnraultr (:) seo6x0AraMoNr Anfl BOCnpOrz3BeAeHr4r KO.[eKe.

Crpyrcr;rpa A\/I-SopMara .f,BJrrercr BapHaHr,oM Sopnara RIFF (Resource:

J-.nterc:ha.nge File Format), B cBoe BpeMr pa:pa6clraHHoro HeAoJrrr{M aJ,rbqHcoNr

l(oMrlaHali IBM H l\{icrosoft 4nx o6tresa MynbrrrMegwi,;p1srwu AaHHbrMLt. @afing

3Toro rpopv.aril HMeIor BnoxeHHyro 6louHyro crpyKTypy, To ecrb cocrorr H3 6lorco'
(r;hunks), Koropble, B cBoro oqepeAb, Moryr coAep)Karb Apyrr4e BroxeHHrre 6:ror<u,

c)cnoeuoi'r RIFF-6:rox coAep)Kur wgewrwswKaro'p Qopuara <<avi>>, xoropnri:

)/Kil3blBeter Ha 'fHrI Safi,ua (ua cauoM Aene Enfl v1enrasaxaropa orBeAeHo r{erbrpe)

clil\4BoJrit, Ero oAr4H 
"vn3 

HHX He Hcnonb3yercx). Blpoveu, z caM $oplrar RIFF

ttBJrsercfl Klrolr.IoM H3llecrHoro Sopvara IFF, e[]e B 1984 roAy pa:pa6or?HHoror

F(ol\{rlilHla(:fi Elrlctronic Arls 4.rrr nnarsopMbr Amiga KoMnaHr4r4 Commodore.

2.3,,I.1 Crpyrcrypa AVI-S afi,na

vrax, B coorB€):rcrBur4 c o6rqefi crpyKrypofi RIFF-rtrra, AVl-daftn AonxeH

H N4erb c.fI e,f)'ro uI wit nvl,t1'.

Rtt'F'A'\/I' llue:rrrpex6l,xeeuHufr rz4eurnsurarop Safrna (e RlFF-Soprnrare)

LIST'hc[rl' ll cnttcox3aro.]roBKoe 6roxoB, orpeilenrrorqux Sopnaaru roroKoB

LIST 'mrf,vi' ll lrcrcn IaHHbrx (noroxoe) AVl-$afr:ra

'ic[x1' II rteolszarenrusrlZ 6lor<, o[peAen{rorquri pa3MerqeHne 6roxoB AaHHbrx

BEtlTprs AVl-$airla <AVI Index>

TO ec'rt, n AVI-Safine AonxHo 6rrrr no xpariuefi naepe 4na o6x:areJrbHbrx

O:IOKa: 3itfoJtoBKa v AaHHbIX, KOTOpbre, B cBolo oqepeAb, MOfyT COAep)KaTr,
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uoA6roKla. [Iepnltfi (i.uox 6yler coAep)Karr o6rqyro rznsopuarlr4ro o Br{AeoponrrKe:

lpa3petllelrtre li:aApoB pI I4x Lracrory, $opnrar ay1pro lr r.A. cHa.ra,Ta ts 3afoJroBKe Ant
3al[lrcH IIJII'IHE,I rlorol:a orBoAl4nocr 32 6afit,, rlocKoJrbKy n $afrnosofr cucreMe FAl
16 Nlal.cl4r{a^rluruil pa3AeJr Awena He Mor rrpeB.btrxarb 2 f6afit, no3ToMy ll
NraKcHMa-rruuit KycoK: BIrAeo, xoroprrfi MolItHo 6trlo 3arrr4cbrBarr s AVl-6afine. ue:

Iuclf rpellbltx€:rr' 2 l-6afrt (c yverou 3HaKa repevteHHoii pastrepa). Bo BpeMeH€r

llo3HrrKrroBeHr,rr Qopr,rara Ka3anocb ecrecrBeHHbrM, rrro AnuHa hafita He Moxeu

ilpeBLI[IaTb paBMep JIOrI4r{ecKoro AI4CKa. C noseleHl4eM Safinonux cHcreM F AT 32 vt

lVl- Fsi BepxHtjtt rparlI4Ila pa3Mepa pa3Aena 3Har{r4'reJrbHo oroABr4Hyrracb, oAHaKc)

lorpe6clnaJliocb erue HeMano BpeMeHr4, .{ro6tr BBecrrr pacuapeHue $opvara ut

JIO:)KAaT]rC:rr [pr]fpaMM, crrocooHtrx 3To ofpaHur{eH[e o6xoArarr.

Cnucox 'hdrl' n4o)Ker cocrof,Tb H3 rroncur.rcKoB:

LIS'f 'h<1r1' ll crmcox3aroiroBKos 6roxoB, orpe,4en-rrrcqzx Sopuarrr roroKoB

'avih' ll 'r'ranur,rii :aroroeox AVI-Saftta

LlSl'f 'str:l'

'strh' ll zarorosoK rroroKa

's1.rtf' /l '$opval roroKa

'sl.r<J' I I,lo[oJrHprre,rurrpr 3aroJroBoK raHHbIx

Cnucorc'movi', r] cBoro oqepeAb, cocror4T u: no46noKoB:

LIIST 'm,DVi' ll 6rcxw AaHHbrx (noroxoe) AVl-$afi,ra

SrrbrChunk I LIST'rec' llnoA6rox I cnucox sanucefi

'#;#r,r,b" ft;a:naep 6noxa 4 6afua) (data)

'#;#<lc' (pa:nrep 6nor<a 4 lafrra) (data)

'#;lclb'(pa:uep 6roxa 4 6atua) (data)

TeLxntt o,6pagov:, noA6nox AaHHbrx opraHr43oBaH B BHAe [ocneAoBare.]rbHocrr4

3€1ilI4c'3ii, ](a.KAat Ia3 KroroPbIX cocrozr rr3 oAHofo KaApa BI4Aeo r{ coorBercrByrollefo

3 ETyKO.BO jrc) COrrlf, oBolKAe HH_S.

llepeouavaJlbHo ##dc-6:rox 6rt-rr rpeAHa3HaLreH gnfl xpaHeHa-f, c)Karoro

aso6paxe Hr4fl', a ##db-6rc Anq Hecxaroro DIB (Device Independent Bitmap).

// sryxonue AaHHbre (6lox)

/ I v;wgeo gaHHbre (6lox)

ll snneoilaHHbre (6lox)

F[o $axrHr.recK]{ oHra otia Moryr coAepxarb ciKarbre AaHHbre.
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Copre:H:ntv HeAocrarKoM AVI-$opMara qBr-sercr ro, r{ro ayAHo- 14

nnleo$lletf\{eFitrbl He coAep)Kar Hr{KaKr4x MeroK BpeMeHr4 urrLr r4HAeKcoB KaApa.

fl[anH.sre )'roprirroql4Bzttorct no BpeMeHn [ocreAoBarerrbHo, B [op-rrAKe [ocryrlneHgt.

I.[pnnoN:eHvre lutfl 3axl]ara r{nr4 trpourpbrBaHr4fl Br{Aeo AonxHo caMo no3a6orl4Tbct o

c.t4l{xpoHll3aLr\r4i'Lr BI4Aeo- tr ayAr{orroroKoB. Ho ec.lrr4 AeneHHe BHAeo Ha KaApbr

c:tctlgO-.ra,tt,, rJcrecrBeHHo, To 3ByK [peAcraBn-ser co6ofi HenpeprrnHuff roroK,

l:oroprrir |IpHxoAI4Tct I4cKyccrBeHHo pacqneH.flTb Ha r$parrr,reurbr, coorBercrByroqr4e

F.iaApaM rila:-:il 3Toro roqHa-{ cliHXpoHpr3a\vfl z:o6paxeuux LI 3ByKa rracro

o'rcyrcrll)/e'l: w 3ByK Moxer (pacxoArrrbcfl)) c z:o6paxennetr). B npocrefiruev

c"l)/qae I(a.)K,Uol'v{y KaApy BI4AeO cooTBeTcTByeT KyCOK 3ByKOBOro cO[pOBO)KAeHuq, Ho

AiaJreKo r{e) Bce AVI-QailJrbr renarorcr rro:rofi npocrofi cxeMe.

H,:Aor;raroK BpeMeHHbIX MeroK 6rr"rr ycrpaHeH B pacrrrup eHvrLr AVI-SopMara

--- Op,enI)VtL AVI (noaAepxaHHbtfi:aren e DirectStrow z e ActiveMovie), Koropoe

.atrc6aer.{er FIoBibre KycK:rr no MerKaM BDeMeHu.

2.3.1..2. Jl]neroBbre rrar rrrpbr

Btl4e<i n AVI-SopMare Moxer 6rrrr rroAroroBreHo a coxpaHeHo B pa3n[r{Hbrx

IllBeroBblx []pocrpaHc:I'Bax, Koropbre MoxHo ycnoBHo pa3Aenarr no r:ry5r.{He rlBera:

.8-€ir.rlHels ul6 natwrpa (256 rpagagwi.r ceporo);

.8-6irrlHas RGB -na,r vrpa (25 6 uneron) ;

.9 - Ci u'r' u erx n anv,rp a YIIV 9 ;

. l 2_6rlrHias yU.\r (4: 1 : I );

. 1,5-6rrrn as YIJ'\r 2 (4 :2 :2);

.1r5-6ltulaq RGII (5 6ur Ant KpacHoro, 6 - Anfl 3eneHoro u 5 - 4rx cznero):

.2,1 - 6urn aq RGII (cran4 aprHaq RGB -nanrzrp a) ;

.3'.2-6ynntaq RGII (c a,rr$a-xaua,rou).

flo qrreloeofi rlu$opvaraBHocru aHaJ'rofur{Ha 24-6vruoir (crapruafi 6aitr
c'l'ryx{llr ,A"rt oilpeAerTer}Il4t npo3paqHocru). Ocrauoel4Mc-f, nolpo6Hee Ha rIBeroBoM

nporcrllal{crr}e YUV. Koropoe mupoKo rrpr4MeHrercr B f.eneBeuraHr{r4 14

c(:)orBercrllB€IlHr.) llpl{tttJlo Ha KoMrrbrorep BMecre c MPEG-$optraronr. f,eno B ToM,
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!t'ro fJla:i {e.llol:leK? Halr6onee qyBcrBI4TeJIeH K .f,pKocTr4 pI3o6panreHvtfl, v HecKorrbKo

N{ellee) -- K IIBOTHOCTI4,

Ec,,ur alAnrr4BFrbre cocraBr-qrcur4e RGB-cerrHana (.e. R, G v B

coorBerrll'BeHHo Kpacnat, 3exeHaf, u cvtuxt) rpeAcraBnrb B Br4Ae rpKocrn (Y) 
" AByx

F)a3iJtl4qHblx cooraBnqIOuIHX cl4rHaJra qBerHocrlz (U u V) uo cneAyrorqunr $opuynaM:

Y == 0,29t9 R + C1,587 G + 0,1 14 B

U == 0,4913 (B - V)

v == 0,877 (R - V),

TO LI e rarcoM coorHoIrIeHI4I4 Bblpa)Kaer pa3nLrqvfl MexAy cranefi u xelrofi
cocra.BJTi{r-olJr{r"{H rlB€,lfHoro n:o6paxenax, a v Me)rqy r<pacuofi kr :elesofi

x:(lt4IIOHeHTutMII UBerI{ofo u:o6paNeuzr. IrlseecrHo, r{To fJla3a Jrefrle pa3nl4r{alor

rpa.IagLrr4 tpKrDcrlr I4 orreHKI4 3eneHofo, [osToMy U z V uoNuo oro6pa]Karb c

Iteusrue.[ :t'oL[Hocrblo, r]To cnoco6so cyulecrBel{Ho yMeHbIxt4Tb KoJII4r{ecrBo

coxpaHrettaoff rlu$opnaaquz. Taxnnt o6pa:ona" r4c[onb3y-s oco6euuocra

9e;toBer{ecKofo 3peHI4t, eule Ao rofo, xax 6yAer rlpr4MeHrrbcr KoMtrpeccnr AaHHbrx,

NIbI MOX:CN,I IICIJIYIIHTb, BbII4fPbIIII TOJIbKO 3A CIICT |ICPCXOAA K APY|OMY IIBCTOBOMY

nlpocrpaHcluy. lloerouy, KorAa roBop{T, Hanpr4t\4ep, rrro cxarue B MpEG

o,c)'UeC'I'IlJtterc-s c xoeSSrzLIueHToM 100:1 z 6olee, qacro :a6trsarcT, r{To rracrb

a:nrpopr,raqur.r 6rrla ,(noreprHa)) yxe rpr4 nepexoAe K ApyfoMy rlBeroBoMy

illlocrpaHc'il3y.

@r)pMar KoAIlpoBaHI4s YUV 4:l:I orJrnrraercr or 4:2:2 cnoco6ona

Il4CKpeTa3allHr{ CHrHaJta' KOTOpaf BbITII4CJI!€TCfl [nfl KOHKpCTHOTO KaHalia KaK

rlloI43BeAeHI{e 6asoeofi qacrorbl quSpoeofo KoAr{poBa:rtnfl Ha coorBercrnyrorqufr

xo:Q$nqllet-IT: Harpl4N{ep ua 4 orcqera An.f, KaHara Y 6eperc-s rto oAHoMy orcr{ery

nJlrl K€tX,4OfO 143 I{BCTCrI)8.3HOCTHbIX KaHatrOB.

2.:\.1.:\. I| uAeo r oAeKn

3aruncr Bl4.ueo t4 ayruo B AVI-SopMare MoN(er npoa3BoALrrber KaK 6eg

c)K€lTI{q' TaK 14 co c)K€rrl{eu (ronaupeccuefi). llpravenr KoMrrpeccr4r Mo)Ker 6rrrr xar

6eg nrlteF,t HrlSopMaqI4I4 (ueo6paxeHne [pr4 AeKor,r4poBaHrrr4 BoccraHaBrr4Baercs
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rlo"lHocl'bt(J.l, TaK u 0 noTepflMlj, KoTopble, TeM He MeHee, He oTpa){tarorcfl Ha

B.a3yarbH(lM: Bocnpl4ttrl4u. Hexoropue a,Tropr4TMbr AorrycKaror 3Harrr4TenbHoe

)'BeJII'lqeHI4e TJTeIIeHIZ KOMIIpeCCHH 14 npoqBnflrctUl4ecfl npH 3TOM OUIa6rU

EN :tyaIrn3tLr\llr4 ocralolc.a Ha B[oJIHe npr4eMneMoM ypoBHe. lpyrae €rJ'rropr4TMbr rrpu

rtollbl[IeHnn rl::S$Hqneura KoMrlpeccvu AeMoHarppfpyror JrerKo o6HapyNr4BaeMbre

vr orreHr, pa:irpaxarc[Il4e AeoeKTbr. Cyuecreye'r or{eHb MHoro pa3nar{Hbrx

T'ex:HoJlo|nfr, ptcnonb3YeMblx KoMrrblorepHbrMr4 KoAeKaMr4, Ho B Hacrorrqee BpeMt

nau6cr:re,e iloilynqpHl{ ocHoBaHHbIe Ha pa3nur{Hbrx Bapua\:aflx DCT-anropr4TMa

(llztcKperHol\4 KocI4HycoHAaJIbHoM [peoopa3onanuu) vr a-[ropr4TMax KoMneHcarIr4H

ABrixeHr4rr KoAeKH -tvraH26l,H.263, MPEG-1, MPIiG-2 u MPEG-4 w Ep.

Hll'rlluall c Vicleo for Windows 1.1e, o cr4creMe Windows no yMoJrrraHr{ro

y'cTaHaB.[r{BaeTcq Hecr(oJrbKo cTaHAapTHbrx KoAeKoB:

. Inte:l lndeo;

Micrc'soft Video 1 ($opvar pa6oraer rorrbKo c 8- ra 16-6aruuNr rlseroNa);

. Microsoft RLE (Run Length Encoding), rco-roprrfi ncnonb3yer rorrbKo 8-

6u'rr:rr,tfi uBer;

. Cinepak ('nprzur,3Alrlttii c n:rar$opvu Macintosh BMecre c QuickTime).

Bucrc.rlelcrBlrr K HI4M ao6asurwcb noJ'rHorlBerr{bre KoAeKrr, Koropbre ilpuunr4

B]v{ecre c IrJIarzlMV I.n8'; 3axBara 14 MoHTa)Ka Br4Aeo Ha KoMnblorepe:

. Motic'n JPEG;

. Ecli.lable MPEG, xoroprrfi Hcronb3yer rorrbKo I-xa4prr.

Ecrs t,{ AoBonbHo peAKHe:, KoMMepqecKHe KoAeKH, Koropbre 6rrru co3AaHbr An.s

cileUZa^llblforo ncrroJTb3oBaHufl. Tax' Hanpl4Mep, rorBnrc-s KoAeK Sorenson Video,

xoTopul'i HcnoJIb3oBaJIcs Ha KoMnbrorepax KoMrralruu Apple B 1999 roAy Lnfl

Koitl4poBa):Jr4fl. n nepe4ar{H no I4urepHery $zlrnra <<3ne:4urre sofiHni. 3nusoA I:

flp.a:pavrlat yrpo3a>. A c pa3Bllrwexr ll1:nrepHera K craHAaprHbrM go6avwrucb 14

.4p)'rl4e lKotreKpl I43 TaK Ha3blBaeMofr noeoii BoJrHbr, rropoxAeHHbre npoABHHyTbrMH

TexHo.llorvtrl\411. e o6retcrH |tcnxoJIofzqecKoro Boc[ptrsrr4s, 14 cJro)r(Hbrx aJrropHTMoB

KONlIIeHca JuLt )\Br4]KeHrrfl. Hanpuraep, ec,tlr BbrAenrrb uz uzo6pa>KeHufl,, ABHXyrLIr4ect

I4 H.e[oIB]4N.HhIe r{acrl4 B orAeJTbr$ie o6teKTbI, To, npllMeHsr K Hr4M pa3AenrHbre



84

I\4e'roltbl a Kos$$uULIeHrbI clnarkrfl (n npocrefiuren cnyqae qeM 6rrcrpee

rlBI.IlI((tHrae up€r)AMera Il KaApe, TeM Bbrue Moxer 6r,rrr xoe$SHrlHeHT KoM[peccHH

A[r{ ero c,To6praxenvtlg), MoxHo yo6wtsct 3HaLrr4TeJrbHoro ynyqrxeHvrfl BkrcyarrbHoro

E|ICCIIPII4'TWfl NPI4 TOM ,XC I4NV TA}KE MCHbIIIEM IIOTOKE AaHHbIX,

Crrrtpeut:Hulte KoAeKH (n nocJreAHee BpeMr Bce 6orruryro noryn-spHocrb

rpuo6pelael tfopMar KoMrlpeccur{ ro anropr4rMy DivX) o6ecne.{uBaror BbrcoKoe

I(]I]TI€CTBI] BCICIIPOH3BC,4CHTI' IIPI4 OTHOCI4TCJIbHO HCBbICOKOM IIOTOKC AAHHbIX.

2.3.2 [uQponoe BnAeo: MPEG

Eo.n.truumcrBy lonb:oearerefr IIK xoporro 3HaKoM repMuH MPEG. B nepnyro

c)'qepeAb c .LIHM a.ccoqnHpyeTct Bo3MoxHocTb cMoTpeTE, Ha KOMrrbrOTepe

rtoJIHOMe'I'putxIIbIe rIOJrHo3KpaHHbre eH4eoSHlrlru (CD-i, Video-CD), qro Bcero

FtecKo.trbKo JIer Ha3aA Ka3a[ocb npocro HeBo3MoiKHbrM. llpan4a, Ao cr{x [op

6;lcJIbflaHc'tl,to nrogeil Bocrlpr4HuMaror r.rAero o6 r4crroJrb3oBar'wLr KoMrrbrorepa B

K:aLtecrBe Blz[r]91'44pnlrro$oHa v reneBl43opa KaK HeKyro 3K3orr4Ky, Syuxquro,

rtrpeAHa3HillleHlHyro 6o.nrure Ans AeMoHcrparlr4n Bo3MoxHocrefi cBoero ruo6avua.

tl(31,f AJII tlclBceAHeltHofo npr4MeHeHr4.s. Ho [ocrerreHHo ueHa ir"]rar [nfl
I]poH|pblEiaHvtt MPEt[i craHoBaTc-s Bce 6olee 4ocrynnofi, Aa vr 6omruuHcreo

coBpeMerlHbix KoMrlblorepoB Pentium Moryr cflpaBlrrbcq c srofi za1a\efi 3a cqer

|:l0ofpaM:M:Hrlrx cpeAcrB. fpr4yqax 3pa MVIX oKoHr{areJrbHo cAenaer

Kol4llblorepl-Ioe BH{ecr npI4BbIqHbIM 3JTeMeHToM Ira :rn6otr AoMarxHena lIK. LI ec;'u

pilFlblrle vaiutt Vide:o-CD $unrvu 6rrro AoBonbHo cJroxHo, ro cefiqac vx

accop'rul\,{eH'r cocronl y)Ke u3 coreH Har4MeHoBauu{,t, npr4rreM rax4ufi MectI_I Ha

P'occtliicxrf,Ml pbIHKe IrotBrlttorc-s rectrKlr HoBbIX Ar4cKoB, MHorr4e r43 Koropblx -

npeKpac Hbre oreqecrBeHubre Sra,rrnarr.

B o'r;Inrlue or AVI-SopMara, roroprrfi o6uqso r4cflonb3yer arropuTMbr

c)Kirrl4.q .fl0ticrn-JPEc, MPEG-$ aittst 3aHrrMaror r3Har{[TerrbHo MeHbrr]e Mecra.

Cleitua.c, KolA.r wilefl Aouaruseir Brrneo-cryAuu yx.e Br4Taer B Bo3Ayxe, .{ro6rr

ouzSponaTb w orpeAaK:rr4poBarb oAHy Mr4Hyry Br4Aeo c KaqecrBolr VHS (uanpuvep,

rlplt tl(lMou{l'l tlrlarbr nriroVideo DC20) rpe6yercq or 100 Ao 200 M6aftr 4ucroBoro
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flpocrpaHcrBa. ,]lerxo noAcql4Tarb, qro An.f, MoHTa)Ka nonyqacoBoro cea4e6noro

poJrl4r.a ue<16>lo4zuo raKoe KoJu4qecrBo ceo6o4Hrrx M6afir, Koropoe BpsA rrv

I'tN{eerct I} FIa[I4qI4w Ha Bar]teM x(ecrKoM Ar4cKe. B ro xe BpeMr c rroMorqrro MPEG-

c'',il<,vrprfl ltrt 6tr 6e: npo6neM ynoxnlrvrcb n 1f6aftr. I{o:4ecb ecrb cBoH npo6lellrr:

Ei(J-nepBbtK MPEG, B orJrkrqw or AVI oqeHb 'rrxeJro peAaKrupoBarb vr Ao

rtoc.lleAnero BlleN{eHI.r He 6r,tro coorBercrByrourr4x peAaKTopoB; Bo-BTopbrx, qeHa

clrcreM 4.nx oquSpoBKI{ MPEG HecKo.trbKo Bbrrrre, ueM Ha o6br.{Htte rr.[arbr BBoAa

Ermllec. JB vrar,:pttale "floqeM HbIHrIe MPEG Anr HapoAa?" urr paccMorpuM rptr

Ftollble cn,l)TelrMbl rt.rlf, oqr.roponxH vr peAaKTHpoBaHur MPEG, Koropbre

)'lKranblllalo]rcfl B IleHOBbIe paMKH AO AByX Tbrc'rq /lonnapoB r{ rrpeAHa3HaqeHbr B

[epByro otlepeAb Anl AoMalxHero 14 Kopnoparr4BHoro rrpr.rMeHeHa{. Ho BHarra-[e

xlrerrxufi o6:lopr ro crp\/Krype 14 cneqaszKarlnqM MPIIG.

MPFIG (Moving Picture Experts Group) - o6reAnHesnrrfi KoMr4rer

I,l.nrepuaur.rouzlrnuofi Oprauw:aqr.rrl [o C'raH4aprr43awr4 (ISO) v

I,l.HrepHaqr.roHelrnuofi 3nexrporexHu.{ecxofi Kouuccnz (lEC). 3ra rpynna

3r(crepr(lli BcTpeqaeTcq npl4MepHo r{erblpe pa3a r} foA, qro6rr pa:pa6orarl V

)rrElep4Hrb craHAapTbI Ha cxarl4e qIz$ponoro BHAeo H 3ByKa. OcHoeuoir xpurepufi,

xoloprtii cldcyrx4aercrt KoMI4TeroM MPEG - 3To [rr{TeHczBHocrb loroKa cxarbrx

!:ilFIHbIX, ()flpe,IeJlteN,Iia.t B 3aBr4CHMOCTI4 OT COBpeMeHHOfO ypoBHq KoMtrbIoTepHbIX

rex.uo,rorllft H c$etrlsr rpuMeHeHnfl AaHHoro Sopuara. Tax, MPEG-1 6rrl
pa:pa(ro'reLu c yqeloM Bo3Mo)KHocrefi 2-cxopocrHbrx Ar4cKoBoAoB CD-ROM v

Kor4rlLrorepoB c 486-npoqeccopoM. Arropur*mr cxarn-fl Mofy't' onpeAenqrbcq

cilNIIrN{I4 llpoI43BoAureJLlIMH o6opy4oeaHWfl H MHKpocxeM, rro3ToMy s srofi o6lacru

u,qer rroc'ror: HH ar KoHt{}/peHrlr4r 3a Aocrr,r)KeHHe nyqtll ax pe3ynbraroB.

Cr:alyc J\{PEG: B tHBape 1992 roAa KoMnrel MPEG ony6,rrnKoBaJr o61lue

xapaKTeplrQlt?lk'I MI'}IIG-1, a x 4exa6pro 1993 r. oun 6rr,rv npvHfl-tbr B KaqecrBe

craHAiep'ra. (,ilouolru4TeJrbHble Marepr4€IrTbr Bbr Moxere sai,nw B crarbe "XuBoe BI4Aeo

Hil BLIC'rerBI(e Corrptek'95", M"p IIK J\!7-8/95)" llo 3rr4M cneqrzSHrarlr4rM

HIITeHChBIIOCTb rIOTCrKel AaHHbIX CX{aTOrO BI4AeO r4 3ByKa AOn)KHa yKnaAblBarrcs e 1.5

N4.6afiTlc, xort Srrrlr rpeAycN{orpeHbr pexr4Mbr BrrJro'rb lo 4-5 M6afirlc. BaNuocrt
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IIOI]H)(eHHO|O nOTOKil AaHHbIX O[peAenrnacb CyrqecTByrou[MK Ha ToT MoMeHT

clrarHAapraMlr Video-CD, CD-i u xapaKrepr4crr{KaMr4 AHcKoBotroB CD-ROM.

Iia:]osrrii anfopurM olpaHl4rirzBaer cKopocrb [epe [aqv AaHHbrx AHa[a3oH ot*r 150-225

I(bafr'rlc c pa3pelileHnr 352 x 288 (PAL) unu 320 x 240 (NTSC) npa Lracrore cMeHbr

2"5 wrw iiCt xa.ulloB B ceKyHAy coorBercrBeHHo.

OrosqalerlbHoe yrBepxAeHae MPEG-2 B KarrecrBe MexAyHapoAHoro

c,'ra.HAapra (5ri.uo AaHO sa 29-vr cbe3Ae MPE,G (Cauranyp, nor6pe 1994). B ero

c,neuu$tllialll{ttx ofipe),TeneHa Ao[ycrvMafl HHTeHcr4BHocrb rroroKa AaHHbrx or 2 Ao

1'0 Ml6etilt'lc. flepeauuo MPEG-2 pazpa6arbrBaJrcr Anfl unsponofi nepeAar{r4 rI

O'ro6paNceFlrt{ B}tAeo lleulareJlbHoro Kar{ecrBa, Ho rro3}Ke B HeM 6u,r npe4ycMorpeH

dlo'pvrar rerJleBHAeHLII ebtcoxofi r{erKocrz (TBrl). {o SToro ueo6xo4ravrre

cleqzQtlF:itIII{I't a,ts T[]9 AoJIXHIT 6rum 6rnt BKrror{eHbr B rrocJre.uyrorqufi MPEG-3

cra.HAapr, o pa3petneHrreM Brrrrorb Ao 1920 x 1080 rpa qacrore 30 fq 14

pIHTeEcurlHCrcr],l rlor(f,I(a AaHHbIX or 20 lo 40 M6aitrlc. Oxa:a:rocb, r{To c uexoropofi

ArrPa6orxrlfi KoA MF'EIG-2 Ir Aaxe MPEG-1 pa6orael BrroJrHe HopMaJrbHo An-s 3aILae

FIIIT\/. .B pe:y,rsrare pa3pa6orxa MPEG-3 6rua npeKpaqeHa.

3a.r,l Haqarll4cb lra6orrr Haa MPEG-4. Honrrfi crau4apr 6yaer paccr{HraH Ha

ollleHb I-tH3KL{e IIOT'OKI{ AaHHbIX Anfl npl4MeHeHufl B BHAeOTeJTe$Ouax,

NI)'"lbTHI\{eiAliI4IIou SJre:KTpoHHoil no.{re, 3JTeKTpoHHbIX nuSopuaquoHHblx r43!:a:H]/Iflx

H: 'r.fl. Ot5bqBreHo o6:trovr 6rrlo Ha Bcrpeqe a Eprocce.rre B ceur-a6pe 1993. MPEG-4

6i:/.uer olllllt\4u:I4poBau Arrs. MprHuMar'rbHbrx pa3perxeHrzfi, nn.norb Ao 176 x 144 npw

rrilcrTo're I (J frr, c l4rlreHchBHocrbro rroroKa AaHHbrx or 4,800 eo 64.000 6ur u

ceKyH4y. tr+ttx Aoc]lljxeHLIt uoplta:rlHofi [polr3Boilr4TeJrbHocrr4 v rrprreMneMoro

Kaqiec'rBil rpt{ croJlb HpI3KHX rpe6oeauHrx K pecypcaM cr<opefi Bcero 6yaer

rlPllMeHeHa HoBat rexHo.[orar c]Karr4fl BHAeo kr ayilwo AaHHbrx. llpunaepHue

TexHur{ecKue cneqlt{lraxarJr4r4 HoBoro craHAapra oxuAarorcr B 1997 foAy,, a

orpraqrralbHoe ero yrBep)r{AeHne cocror4rcq He paHee uox6px 1998 roaa.
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2.3,2.1 Crpyx:rypa MPEG

B lr{PEG }rcfloJlb:3yercfl nororlHoe cxarr4e BuAeo, r. e. o6pa6arrrsaercq He

l:rarnAlrfi 8:aAp l.Io orile.[bHocrH (xar< sro [por4cxoAHT rrpH c]Kurvvr Br4Aeo c [oMorlbro

ar[ropl4TN{onr Motic,n-JPEG), a aHaJrw3r4pyerc.f, [uHav.krKa zgN{eHeHnfi

Ef.t4ilec,0pa.r'NteF:ToB t;n ycrpaHqrcTc{ Hg6rrro.{Hne AaHHbre, T. K. B 6oruurrancree

llparueul'clrr {tou oclaercs AocrarorrHo cra6urlubrM, a Aeficrsue reM BpeMeHeM

rpol4cxc)illlT Ha nepeAHeM nJIaHe. MPEG Hartr{Haer c)Karr4e c co3AaHr4r HcxoAHoro

(rc,nrouenoro) xa4pa, FIa3bIBaeMofo "I" vrv "Intra" (LI) xaap. Irl-xa4prr r4rparor ponb

c)ttopFIbLK rIpI{ BocoraHoBJreHur4 ocrairbHbtx ra:o6paxeuafi v pa3Meqarorct

rlocneAoRareJlbHo r{epe3 Ka)KAbIe 10-15 KaApoB. To,rrr<o HeKoropbre $parueurrr
ulcr6paNleHllil, Kotollble Haxol.flTcfl Me)KAy I4-xa4pauu rrperepneBalor r4avreHeHz\ 14

Ilt\I'eHI{O 3'Ti:l pa3HHUa coxpaHteTcfl rlpll cx(aTlII4. KpOue I4-xa4pon B MPEG-

ft 0 c JIeAo rutTrSJIrrHo cTI4 r,rM eeTcr eule nBa T],1^na Hso 6p axe HHfr :

Pre,Cir:terj (P) - rpeAcKa3yeMble (lI) xaapu, coAepxauhe pa3Hocrb reKyrrtero

u:ro6prax:eHnfl c npeAblAyuluw V utm fI c ),qeroM cruerqenufr orAenbHbrx

Speu-venlon;

. Bi-<Jirecl.ional h:Lterpolated (B) - AByHanpaBJrer{Hbre (A) raapbr, coAepx{axrr4e

Tc,JIbKo OTcbIJIKa K [peAbIAYt{Hu I4JII4 rlocJreAyrcIq}IM nso6paNe]lj^uflM twna VI

ulu fl c yqerovr cMeqeHr4fi or4e,rsurix SparueHToB.

tr4-xap,ptr cocrarlrtror ocHoBy MPEG Saiina a qepe3 Hux ocyqecrBlr-{ercs

cll''raftulrli 4ocryn K KaKoMy-r^u6o orpbrBKy BprAeo, Ho rrpr4 3ToM y Htlx AoBonbHo

H.n3rzfi xoerpSuqzet:Il c)Karvrfl. ll-r<a4prr KoAr4pyrorcq orHocr4reJrbHo rpeAbrAyuIHX

KaApoB (LI wnw lI), rt, o6rrvuo, ucnonb3yrorc-s KaK cpaBHr4reJrbHbrfr o6pa:erl Anr

I iutlnefr ueli nocleloBarenbHocru ll-r<a4pon. B erou cnyqae trocrrzraercq errcor<t4fi

xo:Sdrurlrlellr cxtalllfl. l-r<a4psr o6ecnequBaror uau6om,utrlfr xo:SQaqHeHr

c)Kllrufl, HO rlpu 3ToM [nfl vx rrpr4B.q3Kr4 K BrrAeonocneAoBareJrbHocrrt neo6xoAr4Mo

Iicfto'rlb3rCllaTb F{e TO"II'KO [peAblAyllee, HO L{ nOcneA)'Iolqee u:o6paxenue. Cauu !-
Karpbl HlIKorril He ItclloJrb3ylorcr nnr cpaBHeHr.lr. Iz[so6paNeHLrfl o6re4rauxrorc.f, B

rpynnbl (G.OP - Cir,rup Of Pictures), rpeAcraBn{rotque co6oil Mr4Hr.rMaJrtsuil
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rIolBTCrpteME,Iii Ha6op' nocneAoBareJrbHbrx H3o6pa)KeHHfr. THnzquofi flBrrflercA

ll)2n13 l3llAi:t:

t,va !' ,Ii2 l:l I1 15, 16 n7 n8 Il9 110 ;11) (14i2 nr3 xl4 Il15 116 nt7 lltS ...)
OlAellntle I4r3o6paxeHlrt cocrorr H3 crpyKT)'pHbrx eAr4Hr4rI - MaKpo6.rroKoB,

crlorBer,lllB\irolJ]ux )/qacrKy I43o6palKeHl4fl pa3MepoM 16x16 [r4Kce.]roB. Kountrorep

?Hilnli3Hp/e'r rl3o6palKeHue kr rrqer r4AeHTpIr{Hbre vrLl [paKTHrrecKI4 tloxo)I(He

nlarcp{r6;rc,xlr, cpaBHuBa-s 6asoeufi 14 [ocneAy]orque KaApbr. B pe3ynbrare

cr(l>ipaHtrcTcq rorbKo AaHHbIe o pa3nHqvflx MexAy KaApaMH, Ha3brBaeMbre BeKTopoM

crl\'Ieu-leHa.i{ (vector nlovement code). Maxpo6noxv, Koropbre He npereprreBaror

I,t3N{eFteHI4[{ prfHOpI4p}',IOTC.fl, Vr KOJII4T{eCTBO AaHHb]X Anr peanbHofo c}Karvfl LI

x:'paHeHztt cyllecrBerlHo cHI4x{aeTcq. !.ns 11oBbrrrreHrzr ycTofiriqBocTH npoqecca

ErrJCCTnH,oll,rleHuq u:OtSpaxeulrfi K Bo3MoxHbrM ourlt6xana nepeAar{u AaHHbIX

ilocneAoBrlr3JIbHble r{aKpo6noKI4 o6le4HHruor B rre3aBr4cr4Mbre Apyr or Apyfa

e:(3]'bltr)e H3 lioTopblx llecyr rzHQoprraallulo o rpKocrrr Y, a no oAHoMy orrpeAen{}or

LtBeroBble lu- u v-rovnoHeHTbr. Elorn qBn-srorcr 6asoerrNara

eiIrIHIitII€tNII.I, HiIA llglcrpblMH ocyulecrBJrflIorcs ocHoBr{bre oneparlHr4

prtt3iAe.rlb] ('slices). B ceorc oqepeAb KaxAbrfr MaKpo6noK cocrorrr pr3 rrrecru 6roKoB,

crpyKrypHbtMH

KoArrpoBaHwfr., B

rol\4 rIl{cn(l llblrloJlHtelcl Ar{cKperHoe Kocr4HycHoe npeo6pa:oBaHr4e (DCT - discrete

cosine transforrn). B pe3ynbrare npr{ r4crroJrb3oBaHnr MPEG MoxHo Ao6nrbct

p'ileioqer,c xoe{,SnqneHTa c}Karrrfl 6oree .{ela 200: 1, xorr 3To rrpr{BoAr{T x Her<oropofi

n:rlTepu r(a.qecTBa.

2..3.2:./ NIPEG-l

llo cnor,tM KaqecrBeHHbIM napaMerpaM Bo Mr{oroM aH€LIIorIrr{eH o6blr{HoMy

\/H.S-.an,ueo, nosToMy' eMy Haxo [wrcfl rrpr4MeHeHue B [epByro olrepeAb raM, rAe

He)'Ao6Ho l/I-I1l{ HenpaKTI4r{Ho rrcrro,rrb3oBarb craHilaprHble aHanoroBbre BI4Ieo-

HOCHTCJA.

Blr4qeo lcI4ocKH (tttu uusoprraqr{oHHbre xnocxz) Aaror Bo3MoxHocrb rro

HOEIOM:y OpIAHI'1:IOB&Tb H aBToMaTI{3IIpOBaTb au$oprtraquonnufi cepB}rc B paMKaX

aatureit opraHrnarJwrl. Oco6eHno 3To BaxHo ilnfl po3Hr4rrHbrx Mara3uHoB,

aerrol,ro6n.Tbrfbrx caJroHoB v 6aHxoe. flpo4aeeq He BcerAa cnoco6en yAeJrr4TE
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Iocraroql:Io Bl:iI'IMaHvtfl, cpa3y HecKo,ItbKr4M KJrr4eHTaM, TeM 6olee os rrpocTo He

LIMeer Bo3Mox t{ocrl4 nro,lpo6Ho paccKa3arb o Bcex oco6eHHocrflx tr cnequ$uKailuqx

'I'if,I-o I4JIII I/tHoro npcr,lyKTa, HarJrflAHo Ia oQ$eKTHo efo [poAeMoHcTpr4ponarr. A

BA,IeCr Kr4rf,CK BCefAa 1jy4er B BarrreM pac[opfxeHHr4, B setr MoxHo pa3MecTllTb He

r'lf,JlbKo no4poi5Hyro rln{topMalltroHHyro 6a:y o r4Merorlaxcr npoAyKrax r4 ycnyrax,

FIo tr BK"rrcqlzTb rylta I4HTepaKTI4BHbre eu4eoQr.rlbMbr, rlo3BoJltloulrre [pocro Lr

FIafntnHO c)TBerHTb Ha MHofr4e Bonpocbr. K npt{Mepy: "KaKue y Bac I4Merorct

N4o,AeJIu eteroN4o6zreil/". "Paccxaxure o6 ux oco6eHHocrqx?", "KaKofi rlBer .s Mory

n.sI6patt?". Lln$opvrit\krs., Koropar paHee BbrBoAHJracb B BHAe clafi4on vr

crorpcrBc,llHT'enbHoro T'excra reflepb craHoBtrrcfl 6onee 4ocrynuofi 14 eSSexlrofr

6i.naro4apj{ BHeApeHHIo loJIHo3KpaHHoro Br{Aeo. tr4clo,rr:yr MPEG- 1 paspa6or.{nx

N{o.x(er pe|ynqpHo a {5e: oco6ux AorloJtHr.rreJrbHbrx 3arpar o6noersrb coAep)Ka:n:ae

EilzAeo KI,locKa" Pasnurlae [pofpaMMHbIX cpeAcrB H 3BoJuoqr4fl rroJrb3oBareJrbcKoro

uu'repSefica. BeAyr tK Bce 6o,ree Brrer{arJrmouIefr HHTepaKTr4BHocrr4 no4o6Hlrx

a.rrapaTots.

Bra4eo no rpe6oBaHllro (Video on Demand). TeprraH "Br.r4eo no rpe6oBaHr4ro"

rt,cflBZJrcfI cpaBHrrreJlLHo HeAaBHo. Bsaqa,re no4o6Hufi cepBr4c MoxHo 6ulo
BCTpe'IH'ft' To"IbKo B; lloporHx oTeJrqx, a Te[epb y)r(e [onHbIM xoAoM r4Aer

preaflv3al-Il{-q r:lo6altuofi prhev o6 14HrepaKrneHofi UuSpoeofr TeJreBr{3rrosuoff

cl4creMe, qepelr3 11g1cr1l/rc nro6ofi [oJlb3oBareJrb cMo)r(er 3a[pocrrrb xaxofi-lu6o

Qllurrra Lt-rpr nepeAa.{:y B onpeAeneHHoe BpeMfl Lr rrpqMo Ha AoM. ConpeueHHue

Tex.Horlorl'rl{ no3BoJIqI.c}T roBopl4Tb o6 erov [poeKTe, KaK o rpx4yu1efi peaJrbHocrr4,

xorq Ao rlo-sBJIeril4fl ncl4o6noro ycrpofrcrBa B rxrzpoKoM ynorpe6noauw npofr4er erqe

H:CCKOJII,KO j{CT,

Hexor opule re'JreSoHHbIe KoMnaHHH cefi.{ac pazpa6atbrBaror cacreMbr,

KOTopbIe [cr3B(]JItr Ha.M 3aKa3blBarb Sr.urulr qepe3 o6rmHoseHHbre releSouurre

Irr4Lrvvl. I1paa4a, rlpl4xoAuTct yql4TbrBarb orpaHnqeHHyro nponycKHyro c[oco6Hocrr

I4lv{erorJll'txct T(lJIeSoHuux KoMMyHI4xaqwrt, Ho rroBceMecTHoe BHeApeHr4e ISDN u
Ap)'ru x HCrBr,rX T'exHoJrofni4 csszu rroMofyr perxr{Tb:ry npo6neuy.
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Ba.1e,o 6u6:tucrrercu: Opraun:aqizu, HMero[]]re 6o,rrurae Br4Aeo-apxgBbr,

r/oryl c'yuercrBeHHo It6ll4rparb, nepeKoAr.rpoBaB rrx B rlaQponofi Soptrar H roMecrqB

rra CI)-rrc)cI{TeJII{ tlnu cllequarrurrfi cepBep. B ouH.{I4H or aHaJroroBbrx HocnTenefr

4atrHr'lt7 N{e'roI rapaHTl4pyer AJIHTeJrbHoe xpaHeHr4e, MHoroKparHoe nponrpblB aH:ae

6e: norepll Kar{ecrBa -a 6rrcrprrfi 4ocryr r ruo6ouy SparrueHry. K rony xe, o6-ua4aa

no.lo6nlll\4 Bl4.4eoMarepuanoM, Bbr JrerKo cMolKere orKpbrrb yAaJIeHHbifr 4ocryn x

rlelv{y qep33 BH}'rpeHHlolo ,rloKanbHylo cerr (I4urpaner) Hnr4 qepeg WWW. llo:rouy
N4)/3eu, 6pr6.rruoreKr4, r-ocyAapcrBeHHbre rrpeArrpHflTLrfl H HayrrHbre yqpex(AeHzr, TaK

x:e KelK peK.llal!{Hbte Quputr z nn$opMarIr{oHHbre areHTcrBa nepexoAqr cefi.{ac Ha

LIH(pp(lB()Cr BHtr3O.

2,3.2'3 N,IPEG-2

CneqltStlKaul4li MPEG-2 noApa3yMeBaror r4c[onb3oBaHr4e BbrcoKr4x

plil3ipeu€)Hl,lli An-s Aocru)KeHufl MaKcnM€urbHoro KaqecrBa zso6paxeHas. rro3ToMV

3TC,r dlollllalr npuMeHlerct B repByro oqepeAb e npo$eccr4oHarrbHrrx cSepax.

Ka6iertuoe rereBI4AeHHe (CATV: Cable Television). WAes repeBecru

xaeie;rruoe re.[eBI4re]:l:He Ha uu$ponoe BerraH14e Ha[parur4Baerc-s caMa co6ofi.

I,lNterc,ulaec.,{ N'1afl4cTpr1y14 AJr rlepellaqw BtrAeocr4fHaJra Brro.[He MOfyT BbrAep]KaTb

I4:HtfeHcl4rlHocrb 14 o6seu AaHHIIX, Heo6xoAr4Mbre Anfl BeulaHqfl MPEG-ezAeo

Bbl(lor:olo pa3pelxeHr4tr ('MPEG-2). VNe s 6,rnxafiuee BpeM.f, Ao,rr)KHbr iloqBr4rbct

rlepBbte nono6Hrre cI4creMrr. Bnepnbre flo.]rb3oBarer.rb peanbHo cMo]Ker [pr4Hl4Marb

TeJe[3p(]{ar{I4 B Bbicol{or,{ pa3perxeHr4v co crepeo z Dolby Sur:round 3ByKoM.

HartpaueHHoe cryrHrrKoBoe BeqaHHe (DBS: Direct Broadcast Satellite).

I(.oncopquvl,r HugfLes/USSB co6r.rpaercx acro.rrb3oBarb MPEG-2 nnfl

HilrtpaBneI{Horo BeuletHL'lq. KoMnaHa.f, Thomson y)Ke rtporr3BoAr4T cneqpranbHbre

AeKoAepbI, )/craHoBI4B KOTopbIe Bbr cMoxere npnHt4Nrarb Ao 150 xana,roa. llpar4a,

noAo6urre cr'rcleMbr padoraror rroKa roJTbKo e Ceeepnofi Avepuxe.

TIlq - re-rreBuAcHue srtcoxofi rrerKocrr4 (HDTV: High-Definition Television).

B CIU:\ co3raH KCrHcopqhyM xounanuft (U.S. Grand Alliance), xoropufi
pes,palat'LtBiler Hoertfi craHAapr I{DTV rJrr rer,reBWileHLrfl BbrcoKoro pa3peueHux.B



rlerv{ 6yne'r llciloJrl3oB€Irbct MPEG-2 c roAAepxKofi cneAyrorqzx pex(zMoB: 1 440 x

9)6() npur .10 frr u l2ti0 x 720 npu 60 fq. ,Ilerxo ce6e npeAcraBr4rb, cKorrb BbrcoKo

6y'ler KaqecrBo uo4o(5rl,rx renenepeAarr.

B llrore MolI(Hc) yrBepxAarb, trro MPEG flBrflercfl AoMr.rHr4pylorqnM

c'falHnapTOM Ant ilrcJl116*atpaxHoro qr.rQpoeoro BHAeo, 3a r4cKJrror{eHr4eM

neluueiiHclro qu$poBoto MoHTaxa, rAO n gauHrrfr MoMeHT 6onee pacnpocrpaHeH

lvl0ticn-JPE,G. O,1uaxcl, no Mepe roro KaK ece 6o,'milee KoJrnqecrBo KoAr4pyrcrlr4x

N,II'EG-cu:creM 6yaer ro-sBrf,rbcfl Ha pbrHKe, MPEG-2 BHeApr4rcfl pr B ery Hnury. B

fi.ntlNrtirulee BpeNIq rlo{Btrrcfl 6omuroe KonuqecrBo HoBbrx c$ep npr4MeHeHLrfl anfl

T'el:HoJror'l4u MPE,G, Ha-tnHafl OT BbrCOKOKarreCrBeHHbrx qnsponux DVD-

EilaAecAIztcKoB Lr HoIleHIrII4X r4fpoBbrx cHcreM H 3aKaHrIIZBa_S COBepIrreHHbrMr4

qu rf prx r,r\4lzt B e ulareJrr.b HLIMT4 H \4OHTa)I(HbIMI4 KoMrIre K caMr4.

2..3.2.,4. Bonpocr,r rr orBerbr rro MPEG.

PeL:l.nuque MexAy MPEG-I ra MPEG-2. MPEG-I z MPEG-2 paztwrarorcf,

crl5lenlola lrrrSopruaql4ll, coAepNarqefict B BuAeo-rroroKe, clxaroM B coorBercrBLrvr c

3tlt'lfM?t {,opltarau14, vr, KetK cneAcrBr4e, Kar{ecraoN{. Xors MPEG-1 uoNer pa6orarr c

pra3pel.uelt-:lrttlrrvt Brnolrb Ao CCIR-601 (720 x 480), o6rrqso oH KoArrpyerc.s rpr4

3IIA.I{I4TC.iII,HI) i5O,TCC HHSITOi1 I4HTCHcIIBHocTI4 noToKa AaHHbIX, I{To IIpI4BoAIIT K

x'/Alx(lMy Kilr{ecrBy BIlAeo. MPE,G-1 o6rt.{Ho accorlr4r4pyerc-q c SlF-pa:perxeHr.reM

(.3;52x.24'0',t, olo aHaJrortrrrHo Kar{ecrBy VHS. llp" Boc[por43BeAeHnpr raKoe

li:cr6pax:eune pacr-sltaBaerct annaparHbrMr4 vnv nporpaMMHbrMr4 cpeAcrBaMr4

BIUIOTb ,40 IIO"-IHO|O 3Kp?114 14 XOTfl. rrpr4 3TOM Teprercr KaqecrBo, 3aro ocraercf,

B()3MO)I{HOCTb rIpOI4f prbrBaTb [onHosKpaHHoe BHAeO Aa)Ke c AByxcKopocTHbrx

nucKoBon,le CD-ROIVI,

MP.EG-2 noAAepxreaer 6oree BbrcoKr4e pa3perxeHvrfl (n r.v. CCIR-601). llpa
3I'oM rl6leu AaHHbIX rr I/IPEG-2 6oree qeM B rrerbrpe pa:a 6onb[re orHoc[TeJibHo

l\4tPECi- 1 , ul'o no3BoJt.qer 3arlucbrBarb c ero rroMoxlbro [onHo3KpaHHbre Qu,rrnarr
".Eretr1are.|IlHr)fotr (Betacam) xauecrna. Sror Soprrar wz6pau AJrr r4cnorb3oBaHr4s B

HOBioM rlol(oJre}{tIll BHAec,AI4cKoB Ha ocHoBe rexHo.,ToraH DVD, a B cKopoM BpeMeHn



c:'IaHeT .r,olvfnr{r4poBaTb rt Ha PC. B

Heo6r3arc-ltrHO Ha,rrnerr4e GOP-rpynn, u

h4oxHo ]lo.ryr{lrTb ltprrMofr Aocryrr K
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orrr4rrptL4 or MPEG-I Als MPEG-2

Aa)Ke nprr orcyrcrBr4r4 GOP-garoJroBKa

nrz4eoSparMeHry. {pyrofi KnroqeBofi

oco6eHHocr.bror MPE;G-.2 flBrrrercfl HaJrlrqr4e B HeM pacmprpeHvrit Koropbre

rto3Bo'llqlc)T tI.pI4 3arrwcv Br4Aeocrrf HaJra pa3AeneHr.re ero Ha ABa vrtr 6olee

FIE:iABI4CI,]]\4CI KICAUPYCMbIX TOTOKA AAHHbIX, IPCACTABN'IOLIII4X BUACO B PA3II,II{HbIX

pia:ipetll€)Il,rrttx, C nyqltll4\,1 I4Iru XyAIIIIM Kar{eCTBou a:o6paxeHr{fl. 3rO Ae:raeTc-fl C

L[eJIbH) co3!,aHl4fl He3aBLtcI4MbIX tIoToKoB AaHHrIX onpeAeneuHofr HHTeHcI4BHocTr{ B

F)ar{Kutx oilHoro Bulecr CIITHIIJ'Ia. Taxas $ynxqur BaxFra An-[ [punoNesrafi Tnrra TBrI,

x:orna neoSxoAuuo oAHoBpeMeHHo rpaHcnapoBarb TBr{ w crauEaprutrfi

T e.lleB a3lao.n uu l,t carHitJr.

Qt-rickTime 14 lncleo He rlo3BoJrrror [onHo3r(paHHoro Bocnpon3BeAeHutr c

BetqaTelLH:b,IM Kar{eCTEtOlvf H He [oAAepXI4BaIoT OUllQpOnxw uzO6paxesilfi C noluOfi

praaeeprroii ({ea noJIf, Ha KaAp), r{To ueo6xo4uvo 1rrfl npo$eccraoHaJrbHoro

Irt'pI'IMeHeHI.IJ{. 3ro rlpI4fI4HarrIbHbIe paspa6orxH xounanufi Apple v Intel,

otplieHTrlpoBaHFlble B [epByro oqepeAb Ha MynbrHMeAr4a-pbrHoK. Tolrro MPEG

lvlo;)Ke'r Crb.trl p(3anl43ollal{ KaK [porpaMMHo, TaK Lr anilapaTHo Ha o6eux n:raroopuax

(F'}C H Mtac) K rovry x:e, B ro BpeMt xax MPEG no:eorfler Aocraur r<oe$Sr4rlueHra

c)xarlr:f, Ito 2ll0:1, QuickTime npeAycMarpr4Baer 50:1, a Indeo o6ecre.{r4saer

)'lloBeHb c{{arl.{t ue (i,rnee 10:1. llpu:rona QuickTime n Indeo Aaxe rpr4 Hrr3Kr.rx

xo:S$nr1II€t:{TCtx c}KetTr4fl He Aocruraror Kal{ecrBa MPEG. A Bo3Mox{Ho rrv

rtllorpal\4Mrloe BocrpoM3BeAeHr{e MPEG? fa. B 3aBucr{Mocrn or xoHsurypaqrrr4

NIOIKH,o ,qobtt:fr,cfl Brlcr,rHe npHnHqHoro Kar{ecrBa npofpaMMHoro Boc[porr3BeAeHtlt

N4PEG 14 \"ideo-CD Ha KoMnblorepe c npoueccopoM Pentium. Tp, Saxropa,

BJI tzrrc ru pr e Ha tKaq e crrrrc llp or.rrp bI B arLrs, MPE G :

1. llpcu:lno,AHTeJrbr{ocrb rrpoqeccopa

.2. llllourno2IHreJIbI{oc:rr rpa$uqecKoro aAarrepa 14 noArepNr<a MS DirectDraw

.3. Clcc'llocrlAr{cKoBCrAaCD-ROM

lltrlc,rpranaMHble nprlrlrpblBarerrLt MPEG o6rr.rHo npnnararorc.f, B [ocraBKe c

rpraSu'{gsr(r4MH rrnaral{u; TaK xe HX Mo}r(Ho uafttu e Internet.
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llouelty HMeerc-a croJlb 6orruras pa3Hr{r1a B rleHe MexAy cr{creMaMr ilnfl

orlH$]?osrr4 v Bocnpou3BeAeHhq MPEG? Oqu$ponNa MPEG, oco6euuo ecrrr4 3ro

rp()ucxoitlll B pex(lrMe peanbHofo BpeMeHH rpe6yer oqeHb 6omlrux an[aparHbrx 14

EtbItIH()Jrt4t'eJIbHbtx pecypcoB, no3ToMy coorBercrByroqee o6opy4onaHkre r4Meer

AC)CTarOqLrO BblCOKyrc CTOI4MOCTb. Ha CerO4Hfl MVLTLIMa-[bHbre UeHbr Ha cr4creMbr

3atvckr lvtPEG ronr:6:lorc-f, B paMKax or 1,000 Ao 10,000 Aonn. MPE,G-

rrpor4r'prrtrineJrb MolKEro Kyriurb sa 100-300 Aonn.

9lo rarioe Video-CD? Video-CD - 3ro npoqecc (u coorBercrnyrouprfi

Qopnrrar,t, xoloprrft [o3BoJTf,er 3a[r4cbrBarb MPEG-suleo Ha CD AucK kr

Ei(f,crrpout:lBoAuTb erc, Ha lro6ott o6opy4oeaHLrLr, noAAepxrrBaroqeM Aauurrfi

(loprta,ar.

2,3.3. fIoA seAeH rre HToroB rr o My.,'r brr{ M e4u fi H u m eop u ara na

tllc racaerct M)/irbrl4Merl4a Sopuaroe xax o6lerra r4ccneAor,antuit, To MoxHo

C )'BepeHHOCTLIO CKal3aTb, r{TO eAI4HCTBeHHIIM OTKpbITbIM Anfl uaU:efi 3KCnaHCI,rr4

QopMilTo\f, He HMeIour{M KoM[peccr4oHHoro c)Karvtl ocraercr AVI $opMar. Ho e

cBcfro oqepeAb AVI, KaK taxoeofi, B r{r4croM Br4Ae ruai.rtn cJloxHo. Tax KaK c

I.l:(lxBJIeHtteM BceBo3MOXHbrx KoAaKoB B Harxe BpeNu Br{Aeo [oroKa AVI ner.

CneAoea.rteJlbH(f, ero I,IcroJrb3oBaHr4e B HaueM Aene AocraBHT TpyAHocrrr e[Ie Ha

slrare roacKa v err{5opa xourefiuepa. Xors [nfl 6olrruoro o6reua cKpbrroro

coo6ulerr?rrr oH f,B:lsercr -]raKoMbrM Kycor{KoM AJrr crerauorpa$zcra. Eclil cpaBHr4Tb

To, qro AV.t QopMar orreHb rloxo)K na BitMap $oprvrar ro 3Ha-s crereHb y[aKoBKr4

EtN/lP Molti:I{o [peAnono)Ic4Tb, qro AVI r4Meer raxofi lre npouenr. r{ro B npr4HuH[e -s

noxa3irr rpiiKrurlecrrz. B 204 xrB AVI Saii:ra (uy,rrr$unru "Totr rz !xeppu") s

ylraKoBarl IlJ,2rvrB (18634 xB) rercronofi HnSopuaqlla. Vpa no6ela! OEHar<o ecrr

.{Ba. "Fr:o":

1. MHe ltpl{mnocb HcKyccrBeHHo KonnpoBarb HeoAHoKparHo reKcr u 6e: roro
He N{a[oro coo6rrleuza;

|2. Btrreror Hia ylaKotsKy cocraBr{Jro 56 nalrnyr.
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Pe:y'lmar y[aKor]Klr, B o6rqelr, ilopaAoBaJr. I{o eor noHa4o6urc-g J'rr4 HaM

laxoi o6:serul? ff cxlouxlocb Bce xe K BitMap. A raxue rorprcarculr4e pe3yrbrarbr

JIln-IIUe rlpr1l'1srt"tb KaK: BaprraHT 4nII lIO. Kcrarz roB()pr, 3To MecTo An.s BHpy ca VnLl

e)iule qero crpa.IxHeft. I3e4l An.f, ero aKrr4BaUHr{ HyxHa ,rrnrub npofpaMMKa AeKoAep.

Il[o ac, 3'roro rr(]Ka raneKo.
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3. C TETAHO| PAOI4IIE CKI4E PE IIIEHII.fl ,

cKPbITbIE COOFTUEHT4fl HA EA3E BTTMAP

flp,reer;r MaccztpoBaHHylo araKy Ha pa3nhr+rre, $opnrarrr $afi:roBbrx crpyKryp

)ipaH€)Hr.rr He x{eHee pa3nr4rrHbrx rro poAy AaHHbrx, [pr4rxeJr K BbrBoAy, rtro uan6olee

palrHoHitlbFto cJreAyel cAenarb yrrop Ha 3oJroryro cepeArauy. B pe3ynbrare Mor4x

llccJreAorla]Hvtit Saillc,ttux crpyKTyp 6rtlru [onyr{eHrrr or{eBr4AHbre AaHHrie. Zcxo4-a

I'I3 [cr"Il]T{erl:Hblx pe3yJrbraroB, t ocraHoB.trlocb Ha BMP $opnaare (ra xar Bapr4aHT

r.rc:roeHr,tK Jl'}Etii). A Ae,rraro r ero Bor noqeMy:

l. B.MIP Sopttar ptveer AocraroqHo Mecra (10-12.o/o) ryx yrraKoBKr4 coo6rqeuua,

ul'{etcqefo BrroJrHe noAxoAqull{fi pa3Mep HMeHHO KaK COO6TUeHUq

ilp{,t3BaH}IOfO AOHeCTZ AO r{HTaTeJIr ITMeHHO TO qro fl tI I4MeJI B B]l1^!y,

nepeAaBa-s raKoe coo6lleHze;

2:"., B cnoro oqepe,qb BMP caM rBruercr cpeAnlrv(50-2 300rE), no pa3MepaM,

3aFII{NlaeMbINI Ha Hocr4TeJre tro cpaBHeHuro c reKcroesrnaz(10-100x8) u

N,Ir/Jtb1.l4N{e4ufius,ruu (150-800u8) Safi,raun. r{ro BbtroAHo cKa3brBaercfl Ha

Bc):.tMOXI{ocrtr lpaHcnoprl4poBKr4, KaK B IBC, TaK v B cert{ ZurepHer.

Cpe4nee, BpeMj{ nepeAaqr,r qepe3 WWW npn cpeauefr cKopocrll 26xBar

gailr,terr or 40 ceKyHA Ao 5 uzuyr, n 3aBzcr4Mocrr4 or p€BMepa BMp

xouleftHepa;

3 ' llpclq,:cc ynaKorlKa e " BMP-xonrefrnep" ro KoJraqecrBy onepauzfi He 6yaer

ne)perpy;ffarb [poueccop. BeAr Aa]Ke ecrv coo6rqeuue 6yler cocro_srb r43

o!,Horo cHMBoJIia, rtpnAerc-f, Bce paBHo o6pa6aurBarb nect $afrJr UeJltaKoM, TaK

K?K Hr;)BO:IMO)KHO nepe[zcarb .]rHrrrb r{acrb safila. K npuuepy, sneMeHTapHoe

nepenacblBaHl4er Safim pa3MepoM 2.5u8 no 6u'lau cocraelqer I wunyry n 32

ceK\y'H,JbI arq Cleleron 633 Knacca Pentiumll. A perur,rcb fl ylal.{oBarb cBoe

coo(5u{enHe B i'l]OnaB Sopuara AVI npzrrrJrocb 6rr orrauyrbc-s Ha crr4HKy

Kpec.[ijr no MeroAr4Ke vHcrannflr\w MS Windo\,r/s Ha 7 qacor.. -fl Ayvaro. STor

AoB()A nc)craBr4T TorrKy n eu6ope rrpuopr4TeroB.

lru navaua onpeAenlaMcq c t3bIKoM pa:pa6o'rKn npaKna4Hoii rporpaMMbr.

fl|lslxu:. [p()rpa],IMr4poBtLHLrfl, TaKue xax Pascal, C, C+l- ocraBr4M B rroKoe BBIrav rofo



96qro coBpeNleHllblfr [oJlb3oBarenb Hc[brrbrBaer y>Ka.c, Br41fl crpoKy 3a[poca Ha

Jlejiclez:e. l{ara6o"rree pacrpocrpaHeHHsrfi eonpocl z: iloqeMy Mbrrrrb ue pa6oraer?
r{ro relarr'/ nporpecc! fa r<craur Ha3peBaer yMeclnufi Bonpoc: a ror{eMy aBTop

3a6bul o Mor)'IqecrBeHHou Assembler. A Bor 3Aec)b errle r4HTepecHeft. Eclu n,1rr

[]/l:a^lllr I'aslca.l 'eM cl6rtqgoro rroJrb3oBareJr-f,, To ltssembler'a 1oyncg yxe caMa

o[(3pa.qnoHI{at o6oro.Ixa. Her, oHa He c[paulrBaer fAe Mblllrb, Ho tlpf,Mble

l{H(lKc)BEIe o[epat]I4l4 c Safinaurz B o[epaquoHHbrx ct{creMax "ro,ry6rrx rponefr"

FIeAo[ycrHNIbI. llorolenrle Windows NT cneAyer ynparrrlrBarb Ha BbrnoJrHeHr4e roro

I,lJrl4 I4HCIir ileiicrelaf r; Sgfi1gt, a corJracr4Tc-s oHa r4-lw HeT, 3To yxe ed cre:q. Xors

l\.srsenrb.ler t\{o;*ier o6ler.Itlrb MHorI4e crpaAaHr4 fr ts HailkrcaHlr4 nporpaMMbr, Ho Bce

xe Her )KeJaHlI-a n rpe:(5onaHzrflx K nporpaMMe 3arBJlfl:rr Windows'98 r{ Hr4xe.

Ll TaK rra JIaIlKe ocrarll4cb q3brKr4 (rouHee cKa3arb cpeAbr pa:pa6orr<n)

orcl.ut".-o'pueHrltpoBaHHbIe(Delphi7, C++Builder, MS VisualBasic). Ha VB

HiaIIlICraTb T0JIK:OM Mo;r(Ho ToJrbKo MaKpoc Als rdrenr,Ku c 6yxra,rrepuw, urlo6br oHa

Et,3 M\iqlrracb c co3AaHI4eM HoBoro Jrprcra e Excel. C++Builder Bor 4ocrofrurrfi

)'r{eHL K Assombler'a, Ho ecrb oIHo HO. B HarrreM pefr4oHe oH He oqeHb [onynrpeH,

B]lpoqeN/t. l:aK 14 Ha, Apyrl4x "n,'IaHerax". Hafiru rloMorrlb B HecraHAaprHbIX

ctl'I'yaukrfli{ r-:Ta.HoBHrcrr{ Herle. tr4 rax 4o6paJrucb ao Delphi. 3ro cpeAa o6lexrno-

oplieHrl4poeauuolT pa:pa6orru Object Pascal 7.1. Kor.rer{Ho ecrb Macca HeAocrarKoB

o'rFlocl{reJlbl:{o C** nepcr4vr or Borland, Ho c 3Tr{M MoxHo MHpI4Tbcfl, I{cronb3yt

o6>lo4Hrr€: M&HeBpbr.

.{iuee peqb lofi4er HerocpeAcrBeHHo o nporpanalruoii peanv3ar\trL1

crerarlorpaQluvecrux npHHUI4noB B BMP Sopnaare dtafinoe. rluraren-sv

HeI4CKyITIeHIIbII\4 B rtpOfpaMMr4poBaHr4H peKoMeHA'yercr npocTo r{HTarb reKcT

IlrHtopup)r.fl ]{ettcHble 3aKoplorrKu flpr4ceoeuufi w vHr4Llvaruzaryufr. Ceorc [porpaMMy

,' Ha3BarI orleHb He3aMbIcJIoBaro. 3ro Ha3BaHr4e cnox(r{Jrocb caMo co6ofi ro
r4rrLrrJutat.tr'r tpaltultrv v LIMeHH. Crerauof pa$ux Bepcr{H 2.2, rax KaK nepBa fl Bepcvfl

OblJlo crcraBreHa v3-3a y)Ke orIHcaHHbIX xoH(l:rnxroe c oneparlr4oHHbrMa

o6o,roqxauz.
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lnn Hel.IocpeActnenHofi peanrna|'w ceoefi :ta1arru [prrMeH]o crparergro

l/:l4HHMaJIa3Ma BLI3yaJt.bHrrx o6:sexron. Be4r 3To Hafpy3Ka 14 6es roro HacbrrleHHoro

rIltKJliIMla rl[)orpaM]\{Horo KoAa. fl rarxe He craHy r4cKyccrBeHHo paz6vzatb pora'r4ro

cpalilit l\::^ti npopnrloBKl4 npoMexyror{Horo pe3ynbrara n3-3a BeporrHocrr4

relraJlbHo,ro HcxoAa npeo6pa3oBaHnfl. Bce ofieparlr4r4 c Safinolr 6yAyr BbrHeceHbr B

crrTie:rrHuri Mr)Aynb Lr pa:6urrr Ha rpoueAypbr r1 $yur<qnu q.ro cyrqecrBeHHo

)',cl(op'trlT pa6c,ry c lpa$rznofi. Tar< KaK Kax{Aar rporleAypa onepr4pyer .llurrrb

r,ol(aJlbHrt:MlI [epeMerIHbIMI4, He o6rqaxcr c euerrrHefi cpe4ofi [p[no)KeHtr_s. llo
c:pcrefi c)"tn nporpaMMa cocrort H3 AByx orAenbHbrx uo4ynefi. Koroprre Hecyr

Flia:tHyro Harpy3Ky.

llepemfr rHrrrr, BcrroMofareltutrfr, B Mep)/ Apyxenio6ntrfi IaHrepSefic

ttpofpaMMbl rlF)eAnarae)T onepaqiroHHbre 4eracrenfl Hal\ ronrefrHepoM rj coo6rqeHueu.

[-4e o,;o(5c1fi 4ocronpl4lv{er{areJibHocrbro sBrf,rorcr cBeAeHr4r o pa3pa6orqHre.

Blopal qacrb nporpaMMbl c ruxeoi.r Harpy)KeHa npeo6pasoBareJrbHbrMrl

dl)'.ttt<qa;run no trla6ore c rpaQr4r{ecKr4Mr4 Sopnaaraura v 6zrosul4r4

upeo6pa:oBiaHl'IflN{H. [Io cyru, 3ro 14 ecrb cepAr]e np(lrpaMMrr. Mo4y:n TGraph.pas

5nr.n orlloMlIH.lHpoBau e 6u6rworeKy [paBr4.]r HcrroJrb3oBaHzr pecypcoe rpaSlrxz

cryptt3peral.ion,dll w reM caMbrM He Bbr3brBaer xous,ruxr c orepauuoHlloii

cucrelroii,

Htl pzrcynrce 15 ilpeAcraBJIeHa cxeMa [porpaM]vrbr, [peAnararou]ar pa3brcHr,rrb

o(iuurt rpnFrrlz:mr ee 1ta6omr.

Oi6ure rprrHur{ru pa6oru nporpaMnrsr SteganoGraphy y2.2

l-- -JtI R'rll_-- l

--A AFt--) ,/auA.[D L_)v lr--{ " " )rr\ V

'L \4!ut-l
---\

tlct(o!,Hbte' MaTepui,r!'I bt

fr,)jlfol or|".IeH uoe: coo(i rqe uire
u nlr6parHtrii BI\4P

npofpaMMa
iSteganoGraphy

KoHequtrii pe3ynbrar nepe,qaqa

no ceTH

PHcvsorc 15
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flporpatutnaa SteganoGraphy V2.2 rro3Borrrer coxpaHrrb reKcroByro

irnQopvetllt4:Fo B pacrpoBblx KaprllHr<ax. Cyrb rrporFraMMbr cocror4T B cneAyloqeM:

6eperca ler<cloertfi Safin u ua6op Saifuoa pr4cyHKoB. fa,ree nu6upaercx

IIO,4xoAJIt',\uft pnc>/Ho'l( I{ Ha ero ocHoBe co3Aaercrr nropofi pr4cyHoK:, HecKoJrbKo

I'I3lvleHellF,rr,Iil. Ilpuqelu crereHb Ir3MeHeHHfl 3aB4cvrr or Korl4qecrBa "BrlI4BaeMbIX"

IaI{Hr'IX, Ilplr se6olrruov Ko,[uqecrBe raH$opvaqlrn w errcoKofi crerreHr4

qpparverrlrtr:ta\trw Iasl,reueHl4fi orJrr4r{HTb pHcyHKt{ [paKTur{ecKr{ HeBo3MoxHo. A
rlo-fytll4llb o6plarHo re)lKcroByro un$opMaqnlo, MoxH() ToJrbKo ,Tlrrrrb coBMecrrrB 3Tr{

i(Ba pI{c)'l:IKa, a raruKe HMe-s 6w1tworeKy, peanu3yrcUyro a-rrroplrrM "cKrer4BaHLtfl,"

3'rr{x pHc}'HlroB.

l-ax nsrrLtflL\vr rrporpaMMa e "pa6o.reM" cocrorHrrw (puc. 16). A reKcr fl B3flt r43

x:ilrioro-:tc {rafrna, BaJTrBrxerocr y MeHr uo4 pyxofi.

HH'repQ efi c SteganoGraphy V2.2

Iffi@ ifiiiii

t-il? Loil: t1eJD
-1,. l:i

e,:i I'Jr.rsl,: [] rjver

C: :l]ettun o rloErf,tecrllt4orlt !1

! rraHosr'reF Hbri:i ApsiiBep !,dHH0r0 gcrpLriicrEa
He,rc,Er'1ecrr.h1 c aaHH0itr ae:clreri t'licrosoit \r,rindows r.r 6juer
o-[]'rhlLreH n[:rH crdHoB,teHtlH

^lrc nC,rg,teHr.in gr:rn[r]tHi.{TeflbHE,tit f BEAeHHtI 0 Jl,jHHL]tvj
!.!r liliEE pe rrliFr,irr.n'eDb ri !.i:trorDaHTethl lrrplriir:TBd rr'It
nL:,,lETfTe eTo Eie6-q3en

fl D nHE,tii nEE E,.leHb !::Tpoic rB, noJljlEp)ifltE,3et"1E lit ,t,aHHot1
eelicutii l4ic,rosofl \'lrindo,lr,, coJl,eF,1it1rf,F E :nldDr\E l'lir,rosolt

indour )iP t-omfrat bility l-ist Hd BE6-y_'ne
r r1'1'ltl,'t+, I trrrsrrFt, r,:m,

T:<t Ficture

-l
ta; oPen 

I
,

h!Seve 
I

€J Assemblvl 17 ,Auto

ru"to'' lT-j
6!' cut I I*--- ---i ;1F L.tear I

"r r_rnOo I I

.ACD W$llp,:per.bmp [10?+j 768]

Pucynon 16
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Ka* n,Jtb3o^*nbcfl npozpauuoil. Arx rofo .{ro6rr co3Aarb "cre[oK"

c),J!e 3TB)TouI€)fo pHc./HKa, HyX(HO :

. 3arp)'slrlb reKcrosrrfi Saft.n (cexqru text, xuonr<a Open)

. 3iirp)':I'IT'b rloHpaBrrBlrrnec-s pr4cyHr<z (cexqraq Picture, KHorrKa Open, MoxHo

3Arf'pyxaTb HecrioJrbKo pa3, 3afpyxeHHbre paHee Kaprr4HKr4 He nponaAyr)

. BsrAelru'b uyNnsrfi pHcyHoK B KoMrroHenre TCiraphGrid

' llpn x(lraHlIIt, orMactura6npoear; ero (xuonxa Resize, lrac1IIra6Hpyer

prrcryHor{: B cooTneTcTBZH C efo nponoprlnlnaa)

' Ha;ra'rb Ha I{HorIKy Reflect. gepe: HecKonbKrl ceKyHA (ero ecnu Kaprr{HKa

6o.nbilrall, a rax - qepe3 HecKonbKo Mr4Jrrrr4cexyH4) B KoMnoHenre TGraphGrid

notBltrcs creHepnpoBaHHoe u:o6paNeHne, co3AaHHoe Ha ocHoBe nu6paHofi

KatpTI4 HKI'I u reKcroBoro $afina. Hoea-f, Kaprr4HKa 6y4er r4Merb vrMfl "Data" .

. Crr>rpaHrIlb nplt neo6xoAl.IMocru HyxHbrfi $afu u:o6paxemul^, ntt6paB ero B

Kc)NruoHeHre TDrawGrid u HaxaB Ha KHorrKy Serve.

Ilttx 'fot'c "IT06rI nc).tyr{I4Tb reKcr r43 AByx oAr.rHaKoBbrx (tra nepnrrfi n:r,rr4)
KtlF)TI4HOK., HyXHO:

. 3arpy:inrfb Kaprr4HKy, Ha ocHoBe roropofi 6rrr cAeraH "cre[oK"

. Hilxa'xb Ha KHotrKy Assembly. llp" oroM no{Burcq AaanofoBoe oKHo 3arpy3Kr4

lr:o,5paNerlkrfl 14, Ha STor pas Bav HaAo 6y4er elr6parr Safi,r "cre[Ka", T.e.

u3N4 eHeHFryro KapTr.lHKy.

. !a-ree', qepe3 l{eKoropoe BpeMfl (e 3aBucr4Mocrr4 or Ko.[aqecrBa AaHHbrx,

co4ep631qr4xcfl B KaprI4HKe 14 pa3Mepa cauofi xaprznrz) n KoMrroHeHTe

Tltich Ed it nossHrc-s 3ror canrifi 3aKoAr{poeauHrrit reKcr.

Hexomoltde Ga.xcHde iloweHmd. Brrure 6r,r,ro cKa3aHo, qro npu 6orslrux
peBMella)( Kap:fI,IHKLr lt npr4 He6o,rruretr o6senre reKcroBoro ilafi,ta orJr'r{t4Tb

I4c:xoAgyKl L "c.[er.[erlHylo" KaprHHKy [paKTr4r{ecKu HeBo3MoxHo. 3ro npangJrbHo,

HO 'fo.l.fbK:o o]'qacrl4. Ec.nu B3u.sHyrs ua uzo6paxeHl4t, B KoropoM "3aurl4T" 6onquofi

TeKrJTCrBhIii Sailr, To cpa3y xe B rna3a 6pocarorcx qyxepoAHbre rrr4Kcerr6,
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pil,CnpeI€JIerHHLIe rO

lvlrf,XE|O 1v{efit'rb) a

ollHopoilrrbr.M (boHoM.

A. -- lr:lo(ipa;)r(eHue Ao BHeApeHuq reKcra;

Ii -- usodprairteluue c BrreApeHHbrM TeKcroM.

PucyHox 17

H0 npranoM pI{c)'HKe orqerJInBo Br4AeH riiyM. 3roro orrracrr4 MoxHo 6rr:ro 6rr

truCiex:arr. ucrtorb3yq HeoAHopoAHbre prlcyHKu c pe3K[rMr{ nepexo lanr4 qBera, a

TaKXe pl4cyllKrr 6o.rrnero Sopnrara. I4ru nroxHo Harr[carr raxofr xurpufi aJrropr4TM

KOitI4poBarHI4t, llro BTOpoe tl:o6paxeuze 6yAer HeBo3MoxHo orrnqr4Tb or nepBoFo.

Ei rlpzuelle ItMecro yBenur{eHut pa3Mepa pI4cyHKa r npocro yMeHbrrrr4Jr KoJrrrqecrBo

rarrcpotrxlaqzrr (.Pr.rc. 1 8) :

BceMy nso6paxennro (rcrala, i<oeS$rzqneHr pa:6poca

oco6enuo xoporuo 3TH

Cpanuirre cneAyroqr4e ABa

[I4KCeJII4 BtrAHbt Ha

prrcyHKa (Puc 17):

prrcyHKe, c

I1[punr ep H Crr o,irr,3oBaHHfi rrporpaMM[,r

PucvHorc 18.
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R'a* lta1rtmaem npozpax,rMa. llporpaMMa Hc[onb3yer KoMnoHeHT Graph, o

xorotrlrrii He[()cpelcrBeHHo Bbr[orH.ser Bce 3a1auv

rpa$r.ixrtii" flpeN4e Bcefo, oH rpeAHa3Har{eHa

pa(5olarrrrqux c rpaQzxofi. llpe4craaJreHHbre

Ilo:lMO)KH()CTII, KaK :

1. pa6ior.a c rpo3paqHocrbro;

2. 6uclpar u ru6t,aq 3aMeHa seo6xonuMbrx rlBerots;

3. yrr)'qIuerHnuii rcwrnoHeHr TDrawGrid:

4. pa6clla c Macc[BaMI4 Kaprauox (n r..{. 6rrcrpoe BoccraHoBJieHr{e KaprrrHKH,

frocJre rofo KaK rlga 6rila r.r3MeHeHa, 6trcrpoe coxpaHeH:ae w 3afpy3Ka

KelprEiHoK, pa3;rplr{Hble npoqeAypbr lnfl Lrx o6pa6orxr.r (no44ep)K6Barorc fl rBa

Qopnara: bmp z jpg);

5. He](crTopble rlore3Hble AorronHeHufl, Ha[pr4Mep, TaKae KaK ABa)Kyt4wftcxreKcr

Ha HeoAr{opoAHOM QOUe - [OJre3HO Anr raKHX c.[yqaeB, KaK co3AaHrre

AlraJTC)ro Boro ontF{a About.

A lelepr' paccN{orpI4M Bbllxeneper{HcneHHbre nyHKTbr HeMHoro no4po6nee.

FIo ln.fl l.IilqitJTet, HecKO.lIbKo c,rloB o nprrHur{nax pa6orbr 3Tr4x KoMnoHeHron. llpex4e
Bcero' oHl4 l.IocTpoeHll: Ha ocHoBe MaccI4Ba o6lexroB ralla TBitmap. B 32 6urnrrx
u:lo6paN:es'r4;rx IIBer rcograpyercr 3 6ai,nalvt - rro oAHoMy Ha cnwufi,:e-rreurrfi pr

xpa.cuslii: (c rarr;1aprur,rfi Ha6op RGB), rJrroc 4o6anlxercr oArzH 6afir na anr$a

KaHaJI I) :llor a,rrSa KaHaJr 3anncbrBaercr rausopMarlr4r o roM, cneAyer nr4 npr4

BcraBr(e o.Tuofr Kaprr4rrKlr B Apyfyro r4crrolrb3oBarb cor)TBercrByrorqnfi nuxcelr (alu
I4rHopl'lponalr ero). TO ecrr [o HAee oH Mo)Ker rrpnH:r4Marb ABa 3HaqeHHq: 0 ra 1. B

3-tlrx riol4IIOHeI{Tax Hclo.lrb3oBaH HecKonbKo nuofi [pr,rHIIu[ HcfIoJIb3oBaHr4fl a,rrda

KE.H?JIII. 1y'p:,a 3aflI4cbll]aerct r{r4cJro, Koropoe npe4c'raBJrrer co6ofr xooS$raqr4eHT,

I4c)lloJIb3\/€Mblfi npH pia.cqere AByx nuxce,refi AByx pirnurrHbrx KaprrrHon. To ecrb,

CCJI,A, CX:EIX{CM, A,rrQA KAHAJI PABCH I27, TO PC3Y,IITHPYTOIrII4fi NIIKCEJI6 6YIC1

f,IlJIl[TE'ct cF'eAuau apaQueruqecKnM AByx Apyrrzx nurcelefi. 3Ha.reHrae a,rrda

ueo6xo4uMbre Anr pa6oru c

Enfl nporpaMMr4croB Delphi,

KOMIIOHCHTbI I{MCIOT TAKUC

KaH,aJTet, pa.Brloe 0 coo:leercrByer no,rnofi Henpo3par{Lrocrr4, a paBHoe 255 - noluofi
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Ilpo3paltHOcrI'I BcraBJlteMofr KaprHHKI4. llpoqeAypa SetAlphaChannel

)/c:raHaBJ'IaBAeT 3aAaHHOe 3Har{eHlle a,rsQa KaHana Anl BceX nnxce.rreft KapTZHKIZ.

3a-veua 4sento6. Taxxe B KoMrroHenr TGraph 2lo6aereHo HecKoJrbKo SyHxqrzr

Jnrq :laN{eI{I,,I IIBeroB. Bce 3Ta npolleAypbl pa6olaror ronbKo c 24 6nrutrlril
p14llyFrKe[{r.r.

procerlure ChangeColor(ChangeColorProc: TChangeColorProc; Bitmap: TBitmap;

color: TClol,c; 
-l'chanSsecolorProc : procedure(var R, G, B: Byte);

l{aeePnoe,, ooNI&f, rlpc)(lrat rpolleAypa. flpoqeAypa l-ChangeColorProc Bbr3brBaercq

xa>rc4r,rfr pa3 npr,r 3aMer{e oqepeAHofo nr4KceJrr.

prro'|cedure CtrangeColorEx(Bitmap: TBitmap; OldColor, NewColor: TColor;

Chran5ling'I'y pe : TChangingType);

3avena llBelotd Ne',vColor rtpor4cxoAr]T, K,ofAo 3HaqeHue 3aMeHfleMoro

rraKce"[q oKasbrBaercr Mexry 3Har{eHr4rMr4 OldColor v NewColor ecrta

chang;ing'ryp" : ctEqual, ec,rrlr changingType : ctNotEqual, .ro 3aMeHa r1Bera

nllollcxoAaT, K:ofAa 3HarIeHHe 3aMeH-{eMOfO rIHKCen-S OKa3brBaeTcfl BHe 3TO|O

nl'{ana3oHil. Bo Bcex rocneAylotlll4x nporleAypax 3ror rrapaMerp HMeer ror x(e

carvriii cN,rbrcJr, rro3Torvry r ne 6y4y onr4cbrBarb ero 4eircrwre.

proceclure Clha.ngeColorRange(Bitmap: TBitmap; IntensityReclo, IntensityRecHi,

NlerruIrrte n sit'yRec : Tlnrtens ityRec ; changingType : r'changingType) ;

T'llnterLsilyl'1,pe = (itRer,C, itGreen, itBlue);

TJinterLsilyRec == array[-flntensityType] of Byte;

Kax ut't4lto BbIuIe, rr.rn TlntensityRec npeAcraBr-ser co6oii He r{To r4Hoe, xax 24

6prrsufr rrnKrleJrb. feficrer.re erofi npoqerypbr aHarorzqHo rpoueAype

ClrangeClolorE>r, 3a I4cK:JIIor{eHr4eM Tofo, rrro ?Ta HeMHrf,ro 6oree ru6xan,qro.rrq.

pror:eilure C)heLngeCoJorRange(Bitmap: TBitmap; IntensityType: TlntensityType;

Intensity.L,o, Ir:Ltensity,Fli: Byte; NewlntensityRec: 1-IntensityRec; ChangingType:

TChanging'I'ypt:);

tCaxras 6rrcrpar rpoueAypa sroro rLrna. flpou:no4rzr 3aMeHy nr4Kcenr [o
oiluoft t42i efo cocraBJltlollrzfr: cIrHeMy, 3eneHOMy LtlH KpacHoMy rlBery.

Cclc'tnr:tclBeHHO Intensitylo n IntensityHi 3ro Ar4ara3oH oAHoro H3 cocraB;rqrorur4x
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lqBera []aKceJIeIi, rlo, rpaHI,IUaM Koroporo [polr3iBoArrrcfl 3aMeHa IIHKceJIeM

l).lewlntr: rrsityFlec.

Flor, c<l6ic'neuHo Bc:e nporleAypbr co3AaHHbre AJI' 3aMeHbr uBera. Buecre oHrr

IrpeAcr€tlirlttol' wz ce6n AoBoJrbHo ru6roe cpeAcrBo gr.r_ pa6orbr c rpaQnxofi. Erqe

ollHo Aocrol'lF[crBo - oura pa6oralor Aocraror{uo 6eicrpo. 3ro Kacaerc-s rarcKe H

irpyrrlx rpol{t3ll}p, lH:anpl4Mep Ha KoMrbrorepe Pentiumll Celeron 633 pacr{er

Irpo3paqHocrl'I AByx KaprI4HoK (o6e 6rtnu KoHer{Ho xe 32 6Arutre, pa3MepoM

1024><768i) :lar::rEua-r He 6olee 500 HlunnuceKyHA.

Ko,vtn,oue:um TgraphGrid. C,re4yrou1ee, r{To Mr,r paccMorptrM, 3To KoMrroHeHT

l'Ciraphtliricl, co:4auuufi Ha ocHoBe KoMnoHeHra TDrawGrid. 3ror KoMnoHeHr

cnoc06e:n Oro6paNar'; KaprI4HKZ c reKcroM. 9ro6tr Kaprr4HKH oro6paNarrzcr B

Kol\{rlrfH3l{re B lropsA.K:e I43 3arpy3KII, cneAyer ycraHgBl4rb ceoiacrso DefaultOrder n

T'rue. Boo6tqe, 3To He tyuutufr cnoco6 A,rr oro6pa)KeHr4r KaprHHKH. B xovnoHeHTe

l[t,rar,r,zCirid ec'rr, cnoilcreo :

Il.efArray : T'[nt.z\rray;

l.lntArray : array of Irrteger;

Ourl ilpe,llcraBJltter uz ce6s Maccr4B ccbrJroK. floqcHro Ha npr4Mepe. llycrr y na

frpoplrcc)Bbillae'Icf, q.{efixa K KoopAHHaraMH col : 2, Row : 1, fAe B KOMTTOHeHTe

l-DtrarvCirid 10 cror6lon. B rarcolt cnyqae r4HAeKc quefiru (ee uopa4xosrril uouep)

6i:ylt.t plllleH 12 (nyrraeparJr4fl cror6rloe 14 p.sAoB Har{.aHaercq c Hynr, c Hyr-s raK}Ke

F,raqHHaef'cs Hri Mepawrfl r4HAeKca .avefixz). llpw ero.ra RefArrayll2] : 1. B raKoM

cJr)'qae n qqt)illce Col == 2, Row : 1 6y4er [popncoBbrr]arbcq Kaprr4HKy c rau4excou 1.

flpa crcy-rct'Blrr.r ccbrlrxrr He Apyryro rveilxy RefArral,lN] : -1. B raKoM cnyqae, rpr4

)'croBHrI De:faultOrder : False e q.refixe Col : 2, Row : 1 npopvcoBbrB€urocr 6rr

I'rr\4(3Hrlo Kilp tI{l-IKa c IlFIAeKcota 12. /{nx 6o:ree yAo6Horo Aocryrra K MaccuBy ccbrnoK

ec'rr cnoiicrgo:

property l{el'brenceiCo.[, Row: Integer]: TGridCoord;
-f(fridCoord : record

Co[, Fi.ow: In.l,3ger;

end;
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J\iw :tap:,etu r4:f, rrep eueuuofi rvrra ecrr SyuKulrf, :

function (fridCoord(Co1, Row: Integer): TGridCoord;

Praccuo::pl4M Tenept co6rrrue, Bo3HHKarouIee npn npopr4coBKr{ KapTHHKH B

rqefir(e:

'['Dra'wF'ir:tttre]Er,'ent 
== procedure(Sender: TObject; Fi.ect: TRect; Index, Col. Row:

Jnteger; '\ial' ,"(' Y: Integer; Picture: TBitmap; van Background: TBitmap; var

Cl,rntinue: B;oolean) of object;

llaPalae'rptr X rr Y upe4craBJrrror co6ofr KoopAuHarbr JreBoro BepxHero yrna

KallrlztHl:I4 (no yMo.[rIaHIrIo paBHbr 0), Koropbre Mo)KHo r43MeHrrb, Picture:

co6creeH.Flo, caMa KaprHHKa, Background xaprr4HKra, no yMonr{aHr4ro paenax nil.
Ec.na np]{cBol{rb sroMy rapaMerpy 3HaqeHrre, To Kaprr{HKa Background 6y4er

rlpr3Ac:TaB.ltrb co6ofi ()on xvefircu. Taxxe, ec,rra Kaprr4HKa Background no pa3MepaM

Me.HbIIIe, .ruefr;rcu, To oHa aBToMarI4r{ecKI4 6yler pa3t{Hoxeua. Taxxe B KoMrroHeHTe

1. G,raph(3r:idl er:ls pap, ceofrcrB, Koropbre, fl AyMaro, o6l.f,cu_srb He Hyx(Ho, TaK KaK

c)Hl4 I'IH'r)'nrHrtllo rIo.H:flTHbI (uanpravep, csofrcreo iscale - Anr aBToMarl4r{ecKofo

uacrula6r.rpr)BurHnr KaprHHKr4 ra r.A.)

H, natcotleq, [oc)JleNtptit TIyHKT - trononHeHr4e B Br4Ae ABr4xyqeroc-s reKcra. B

K:ol'{rloHeHre TGraphl'axNe eqe ecrb oAHa $yHxqar Appearance, Ho o sefi -f, roKa

prilcrcKril3blllaTb l:I e' 6)rI),,

pr"ocedure 'fCraph.ArrimatedText(Canvas: TCanvasr; Application: TApplication;

Srf,urcr3l 'T'.Bit;mrap; Lisl: TStrings; Alignment: TAlignment; X, Y, Decrement: Integer;

Delay: Long,W,crd);

CBol'tcrso Canvets npeAcraBJrrer co6ofi o6rexr rurra TCanvas, Ha KoropoM LI

6luer ocr/LileclBJltrbcf, rlpopl4coBKa. Application crryxr{r rnfl Bbr3oBa $yHxqzrz
Proces;sN4ess;ages. Source npeAcraBrrqer co6oii $oHonyro KaprrrHKy, Alignment -

cno'co(5 IlbIptIBrIHBaH:nfl TeKcra, X, Y, KoopAr4Harbr, rro Hr.rM o11pe4enrercr rpaH,r{br

I[]I'i)I(eHI'trI TeKc'I'a, Decrement seilu'tuHa, onpeAe.[r]olUar qepe3 cKoJrbKo nzxce:refi
T€K'cr 6ivAe'r repep)z coBaH. Delay - coorBercrneHHo, 3arepx(Ka TeKcra B

MIIJIJTI4 ceK:'/H, al{. lloltun'to SToro ecrb erle BcnoMOfareJIbHbIe dryuxqaz, e HeM

fr c)fl Bl4.to,tt, JBe HoBbrx rfvHrcuH n :
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1. fiLnc,tiorL lteflectData(BaseBitmap, DataBitmap; TBitmap; List: TStrings;

lri.eflection: TReflectionProc; ScatterType: TScatterType; Factor: Integer : 1):

'l'Fiefl.ection Re,sult: vi rtual:

',2. fr"rn,;tion AssemblyData(BaseBitmap, DataBitmap: TBitmap; Assembling:
-['.Ars 

s,:mibl irr gF'roc) : Boolean; virtual ;

flepnar $yHrcqraa co3Aaer rz:o6paxeHne, coAepxaqee HHsopvaqzio;

[oJryr1&5"p r.ru{lopuaqraro vr3 AByx uso6paNeurafi, KaK fl, paccKa3blBzLrr

I-lapauerpu $-yuxqnra Refl ectData:

. ])aseBttmap - Benoeoe a:o6paxeHr4e, Ha ero ocHoBe co3Aaerc-s nso6paxeHue,

c)oAepxaruee uHSopMarlurc.

I) a,f a B i t m aF, - Vzct6pa)KeHg e, coAepxarqee raus o pM arlu rc.

IleJle'ctlor,r - flporte[ypa, Koropas r43MeHfler coolBercreyroulrafi 6aftrr4cxoAHoro

u:o6pa:xerrur u $opvzpyer DataBitmap. 3ra rporreAypa orBer{aer 3a

coxpaHeHne rau$OpMarlrrr4 no nropofi KaprrrHKe. llfo o nefi - qyrb rro3xe.

. Slcatter'Ty1te - l. Hn pacnpeAe IreH:zfl rausopnaaqrzu Moxer npuHr.rMarb .uBa

3HaqeHI4t: stGive:n v stEvenly. llo ynro,rr{aHurc B [porpaMMe ycraHoBneHo

3Har{eHhe stEVerLly. 3ro o:uar{aer, qro Bcr lEHsopua\un 6yger paBHoMepHO

pacflpeileireHa IIcr Bceil KaprIrHKe. Ec:ru raK, To 3i]AaBarb 3HarreHr4e cneAyroqero

rapa.\4errpa Factor rIe HyxHo. Ec.ra ScatterType ycraHoBr4rb B stGiven, ro
paclr]pe,xe"reHl4e rzrrrQoplaar\r4v 3aBtrcr4T or xoe$SrEqHeHTa pacnpeAeJreHgr.

. I-Qctor - I(oe$SI'IIlI4eHr pacnpeAereHr4r. Ecru rapaMerp ScatterType paBeH

sfGir,en, 'ro $ax:ruuecxu Factor o3Haqaer s€p,e3, cKoJrbKo 6afit Ao rra.qlaJra

KaprlrHKH (se cclBceM or HaqaJIa - repBbre BoceMb 6afil n[yr Ha AnrrHy

Bropar -

BbIIIIC.

3anacblBa(3Mofo 'reKcra 14 Ha eror xoa$Szqnerrr) 6y4er B[r4caH cne4yroqzfi

KoA c)HI\(BoJra reKc)Ta. B nporpaMMe :ror rco:SSuqzeHr 3aAaercr B KoMrroHeHTe

T'Edirt.

Te:nepn HecxolbKo c,rroB o6 14crronb3yenroii

{ry'uxquro t; Br,rHec rB 6r.r6nzorexy. 3ra 6u6lraorexa

KJII1CrIeM., [apo.[eM Anr. COeAHHeHHT AByX xaprnuOx. B

Synxqzrz Reflection. 3ry

flBrrfler cfl c nequSraqecKr4M

Hee Moryr 6srrr 3aJro)KeHbr
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tlaMble pa3Hble Mero,Abl ulu$poBaHat, B IaHHbrfi )Ke MoMeHT ucrroJrb33yercq

{la.MbIfr Irpl'IMI'lllHnHrtfr: flpu uruspoeanurz KoA or{epeAHoro ct4MBoJra npocro

r-rpr4oaB-lflet.c{ K 3Har{eHa}o pr3 KaprHHKr4 BaSef}itmap, npr4 pacrxHQpoBKe

uaoo6op0r. 3ra rporelypa aMeer rarr:
'l'FieflectionProc : procedure(var Value: Byte; Text: string; Index: Integer);

J lapa.raerprt dt'yrlr<qnz Refl ection:

. \/allue - BeluquBiil r.r3 BaseBitmap. IrlrrenHo 3To 3Har{eHne ruH$pyerc_s.

. lle>it -'.fexc'r B BrrAe e4unoft crpoKr4.

' Inde;< ' T'eryulzii caMeor B reKcre, r<oroprrfi Aon)KeH 6urr :aruuSpoeag. B

:rot'i npo.rpaMMe KoA 3Toro cHMBoJra cKnaAbrBaercr c [apaMerpona Value npa

:autr,rSlronxe.

B npoxeAype AsseblyData rpol4cxoAr.rr o6patmrfi npoqecc, BbrAerreHrre

IaHHr'ix H a ()crroBe AB)/x z:o6paxeuufi . flapaMerpbr oyuxquz AsseblyData:

. Ilas;eBitmap - Ba:lonoe u:o6paxeurae.

. DatalBitmap - H:o6paNeHr4e, coAepxrau-(ee uu$opMarluro.

. ltssembling - llpc,qe4ypa, Sopnaupyrouar reKcroBbre AaHHbre.

lI p oqe41,p a A s s; emb I ing r.rMe er cn eAyro ru wir ruu :

l-:\ ssembl ingProc : p.rocedure(BarseValue, DataValue: Byte);

E:e napal.lerpbr:

. Eiase'Valur: - Tex1,u1ax BeJrHr{?rHa ras BaseBitmap.

. t)ata'y'alue - Texl'qax Be.rrr4rrzHa z: DestBitmap.

E! erofr nllot-paMMe Ka.xAoe 3HaqeHI4e cHMBoJIa Bbrcr{r4TbrBaercq nvreM Bbrqr4TaHr4t

DataVal ue z:s llaseVallue.

V [ot]rerlHee qro cr](f,I4T cKa3arb raK 3To ro, r{TO B cnyqae ecJrl4 Aaxe B3{Tb

x<xreffneP pa3l\{epou ]1024x768 (uro yxe He ualo), Ho npg 3roM coo6rqeuue6yaer

orrerHb €N{R.Hrr{, "fo Bo3HrrKner npo6JreMa, Koropar or{eB.aAHa HapHcyHr<e 1g.
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.[{:l6nrro.rHr]c:l'b coodqeHuq B "Konrefiuepe"

PucyHon l9

Till: xax o6leu coo6ulen4fl cocraBJrrer 10o/o ot pa3Mepa "xoHrefruepa", To

rlpll{Mr3Hr3Hnrl 6,loqHofi: ynaxoBKrl He fipeAcraBJTf,ercr Bo3MoxHrru. tr4 K ToMy xe
c:'rpyKTyp 11 t:apT'r4HKH iq BH O r43M eHr4Jrac b.

14 ..IocJIr3AHee, .F{e cronr pe3ynbrar KoHBeprr4poBarb B JPG $opnaar. Mtr
pl4cK)'elvl ()epbe3Ho rIOElpeAI4Tb TeKcT. lIpoHCxoAHT 3To I43Ia Tofo, qro JPG flBnfleTefl

cr(,iIrE,IM .BitMap'ou. W npw o6paruofi rpaHcSopMitrJvrr4 Mbr repreM coo6rqeune.

Coxpanen:I'Ie I,IAer c norepefi qacrr4 AaHHbrx, qro Aenaer coo6ueHr4e npaKTur{ecKr4

Ht3rIHT'?e I\IbIli{.

Fla :rTrl:x peKoMeH!,,a\vflx noxa,ryfr 14 3aKoHqr,rM HauJLr nepBbre Lrfarv B

(lleraHorlla,:pur'o. A npunreueHl{e AaHHoro rrpoAyKTa naii4er cBoHX rroJrb3oBarerefi.
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4. MAPKETIIHTOBOE I,ICCIEIIOBAHITE

E[aurtl BpeMt )tapaKTepv3yercr 6ypuofr AerrerJrbHocrbro, KaK [oJrl4rraqecxoii,

Ta.K Lt 3Kr.l111114gqecl:ofr. A orHolrleH[t Me)r(Ay nroAbMZ r{acro Ha3blBalorct

lJrb.tHoYHLJtl/|.n. LI:a se6oltruofi cpoK o6nlecrno ycneno HaKonr4Tb Maccy ceKperoB

ir,pyr or ltp'!/ra. llo el,cvy uuoii 6rtlo npoBeAeHo MapKeruHroBoe zccneAoBaH:ae Ha

ilpeArv{er ueo6 xo4u Mo crrrr rrpofpaMMHbrx rrpoAyKToB rro4o6uoro poAa.

Cpe4a pec[oH,!,eHToB: LracrHble [peAnpr4rrr4r MaJrofo rr cpeAHero 6wzrueca,

6 a.nKoecK r4e cl p./KTyp.br.

P'ecr<luilerH:t'bI:

.l . A() <<riaurciry,pauA:rex4>> r. llaero4op, yn. Coeeroe 22ren:51-07-04, 5l-0g-02

:l' TOC' "Rttlc,t Ltd" r. Arvarrr, y,r. llyuxwua 729, o$uc 1rer.:8(3272)507878. e-

mai l : r' aI,ot- kazakhstan@ itt. kz

:i. Or\C) "Al.'asouepeot<a6enu"f. llaBroAap, yn.Coeeroe 56 o$ilc I re:r.:39-66-53,
39-6i-5',1
TOO " 3cteot) .r4em(t.ttJ'tousde",tut1" r. 3xa6acry3, yn. Hoeocero e 64 ter.: 5- 15-82, 5-
I 5-83
Eaux l\C)t ",4.qunuc ljaurc" r. llaeronap, yn. Topafir,srposa64 TeJr.: 55-39_34
T oo"'a A B "r[ OI A F'.) KC Ir E P Ttr{ 3 A" r . llanno4ap, yn. Topailrrrpona 9 5, oSzc 1

TOo cpupver "PoCKoM'r. llaero4ap, yn. KpuneHKo 49, o$wc 17 ren.:5r-07-
88

B. O,z\Cr " Kttsrnp,aHccetpsuc"r. flaeroAap, yn. CoseroB 1/1 ren. : 32-I5-64

Iiunrz 3aAaH.Hbl: cneAyroqne Bonpocbr :

1. Heo6>ror,r.rMocrb 3aullrrbr an$opnaaquu;
2. HtyrercuIt{itc.a yponeHb 3auluru unsopu ar1aa;
3. ueo6>lop,r{Mocrr, rroBbrrrreHr4r ypoBHr 3aulrrrbr;
4. r4l{eer ntn )\nfl Bac nurepec Harxe npeAnoxeHr4e;
5. rpi4eNrneMa.s ueHa lIO.

Hra r:lrc) [on)i qnr crleAylorqtle pe3ynbrar]br. Heo6xol]rMocrr 3arur.rrbr
11rcl{I4tr4?Ior BCre pecl.toHAeHTbI. Vponeur 3alII4Tbr B ocHoBHoM cpe4uHfr, 3a
I'xrlr(JrK)eoFuaelt C)AO "Ka:SueproKa6elr" Koropbre yrBepxAaror rrro r4x ypoBeHb
3€lxlnIIIeHHocTI'I MaKcI{MaJIen. Heo6xoAl4Mocrb rIoBbIl[eHkrfl ypoBHq 3aqr4x{eHHocrr4
rlcrlbllrbl.BeLro'r [i0(%. 3araurepecoBaJlocb [peAnoxeHze]\4 60%. C qeuoeofi nolzrHrofr
e l0-20'y.e.

Buno4: E coupeMeHHoM MI{pe cyrqecrBye'r Macca qacrHF,rx ceKperoB
Hr/)KIaroLl:HXct Er 3alulrre. Ha qro rparfrTcl He Manr,re cpeAcrBa. O4Haxo 

"o.rpan"BLIcoKoNI} npoueHTy' 3aHHTepecoBaHHbIX pec[oH,qeHToB, ecrb TeHAeHuHfl K
cI4etUeHI'IFo l] c'fopoHy cropoHHi{x pa3pa6orqaxoe. H Uesa sa IIO cocTaBnqer 15 v.e.

4.

:i.

6.
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3AKIIOIIEHI4E

N{rroii 6u;ru pilccMorpeHbl pa3nuqHbre Sopvarrr Safiroe i4 anropr4rMbr r4x

]K:oMnpec(:z.lt ('rexcrorlble, rpaSnuecK:ae v Mynbrr.rrvre4ufiHlre @afinrr). B [or4cKax

IloAxrlArfirqefo "KoHTr3fiHepa" Moryr Bblcrynarb Bce Qoprrlarlr. O4uaxo fl orAalo

rpeAlrotlTeHl'I€r Qopvlary BitMap. 3ro 3onorar cepeAr4Ha cpeAr4 uuoroo6pa:zr

BAD14€IHI'OB.

flpo6apa-rcr cI(Bo3b repHl4crble MoAynr4 D,elphiT cq4Taro r{To go6wlcn

pe3ynbTaTa tlocTaBrTeHHoro ce6e e rpe6oeaHlrIz. MHe yA€L'rocb saittu cnoco6 cr4HTe3a

ABYx pa3rIbLK qSopnlaroe, raKl4x xax BitMap (BMP) r4 reKcroBtril Qopnlar (DOS, ISO,

IiOI8, \V'iLn<lorvs). Co:4aunaq NaHofi rpofpaMMa noA Ha3BaHrre xr SteganoGraphyV2.2

rlo:3Bcr.rlte'r, llolloJlb3\/f, nro6oe 24-x 6uruoe u:oCipaxeHue, nnaeroulufr Sopnaar
(il'r'ronoii Kaprbl, yilaKoBblBarb B Hero reKcroByro zusopMarli{rc. llo pe:y,rbraraM

l{ccneAoB,v}lvrfl IlbItBJIeHo qro, eMKocrb "KourefrHepa" cocraB.llqer Ao 10o% or ero

co6creeHlrloro pmNlepijl. 3ro orltn I43 nyqruux noKa3arelefr cpeAq paccMorpeHHbrx

ErilpraHroe' .floN,tm,{o 3roro 6rtll pa:pa6orau co6creeHuuff xounoHeHr e Delphi, lrq
pra6orlr c 6r{roeofi Hudloprurailuefr .

B paM*an voefi nporpaMMbr s, ro6vtcs rrocraBJreHuoi ueJrr4 14 cMor

BocrIoiIb3oB[ITE,cfl "H3JII4urKaltu " Sopltara BMP. f4e B Kar{ecrBe Hocr4TeJrr cKpbrroro

coo6lleul[q BElc'ry[aer raK Ha3blBaeMrrfi a,rrSa-KaHaJr. Cnoco6utrii 11ecrz e ce6e

3ua.r{e.Frue or 0 rlo 255 on orJ'rr4rrHo BMeulaer e ce6q mo6ofr Auana3oH cl{MBo,rrbHbrx

KolltrpoBOK or.[arHHI4LIbI Ao Kuptrnnr4rlbr pacunpeHuoff r<asaxcKlrM alr$anurou.

B [.]nHilx pa:pra6orra cBoero anropr4TM c]r<arvrfl no npuHqarry jpg, He

Hclr:ax:aH)ilIero cMbIcJI ynaKoBaHHoro coo6ulenuq. Tr:x4 caMbrM rroBbrcrrrb rrpo'eHT

e\4l(ocrl4 "KctHTeiiHepa'' 40 30o/o za cr{er cxarraq BitMerp o6xoga 3oHbr c r43MeHeHHbrM

a,nr$a-xaFrailoN{
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