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{YANGI RENESSANS

MYJIBTUMEIUAJINA TUSUMJIIAPJAA AXBOPOT PECYPCJIAPUHHA
KAWUTA UIILJIALI
MycaumoB Xycan Humon0oeBuu
V36exncron Pecny6nukacu Muku unuiap Bazupiauru Manaka OmMpUII UHCTUTYTH
JKanroap Tail€prapivk UIUKIN YKUTYBUYUCH, MAOP

AHHOTauMsi: YmlOy Makojaga MYJIbTUMEAUSIN TH3UMIapaa ax0opor
pecypciiapuHu  KaWrta —unulampa  JIexanap o noiauHOMuIapu  Ba Youra
byukusanapuaad QoigaraHuin Macajagapd Tax Ml KWJIMHTaH. MyJbTUMETUsIIN
TU3UMJIAP TYpIU axOopoT KaHAIIApUHU Y3uaa OupramTupuO, MHCOH TOMOHHIaH
axO00pOoTHHU KaOyJl KUJIUII Ba KaiiTa UIUIAII caMapaopiIuruHu omupaan. Ax60poT
CUTHAJUIAPUHHU  JUCKPET-Y3JIYKCU3 Ba YMyMJIAIITUPWITAH JHCKPET KYpPHUHHMILIA
TaKJIUM 3THIN yCyJUIapu KypuO uukwirad. JlexxaHap moamHOMIIapu Ba Y ourima
GYyHKOMSUTApU  acOCHIa CHTHAUIAPHA TaKAWM OJTHUINHAHT  ad3aJUTiK  Ba
KaMYHWJIMKIIApX  TaxXJINUJI KI/IJII/IHI/I6, YIAApHUHT MYIbBTUMCIWAIA TU3HUMJIApAA
KYJUIaHMIII MMKOHUSTIIAPU acociiab OepuiiraH.

Kanut cy3nap: Jlexannp nonuHommapu, Yomma GyHKIUSIIApH, aHajJor
CUTHAJI, paKaMJIi CUTHaJ, JUCKPCTU3AllWA, KBAHTJIALI, KOPPCIALMA HHTCPBAJIU,
q)YHKHI/IOHaJ'I KaTop, MYJIbTUMCIWATIN TU3UMJIAP.

AHHOTaHI/Iﬂ: B I[aHHOﬁ CTAaThEC IMPOAHAJIM3UPOBAHDBI BOIIPOCHI
UCIONb30BaHusl NoauHOMOB Jlexxanapa u ¢dynkuuit VYomma npu oOpaboTke
UH(POPMAIIMOHHBIX PECYpCOB B MYJIBTHMEAWWHBIX cHUcTeMax. MylnbTUMETUiHbIC
CUCTCMBI O6I>GJII/IH$IIOT Pa3JINYHBIC I/IH(i)OpMaI_II/IOHHBIC KaHaJIbl, IIOBbIIIAasA
3G PEeKTUBHOCT,  BOCHPHATHS HW  00pabOTKM  WH(OOpPMAIIMK  YEITIOBEKOM.
PaCCMOTpeHBI MCTOJbI IIPCACTABIICHUS I/IH(i)OpMaLII/IOHHBIX CHUT'HAJIOB B JTUCKPECTHO-
HEMPEPBIBHOH U 0000ménHON muckpetHodt dopmax. I[Ipoananmm3mpoBaHbI
npeuMymecTBa MU HEAOCTATKHU HNPCACTABICHHUA CHIHAJIOB Ha OCHOBC ITOJIMHOMOB
Jlexxannpa w ¢yHKnuid Yomma, a Takke OOOCHOBaHBI BO3MOYKHOCTH WX
IIPUMCHCHHA B MYHBTHMCI[I/IIZHBIX CUCTCMaAX.

KuiioueBbie ciioBa: nonvHoMmsl Jlexxannpa, GyHkmuy Y oiiiia, aHaIoroBbIi
CUI'HalJl, IIPI(I)pOBOfI CUTI'HaJI, JUCKPCTU3allrA, KBAHTOBAHUC, UHTCPBAJI KOPPCIIALNU,
(GYHKIIMOHATIBHBIN PsiZl, MYJIbTUMEAUMHBIE CUCTEMBI.

Abstract: This article analyzes the issues of using Legendre polynomials
and Walsh functions in processing information resources within multimedia
systems. Multimedia systems integrate various information channels, thereby
increasing the efficiency of human perception and processing of information.
Methods for representing information signals in discrete-continuous and
generalized discrete forms are considered. The advantages and disadvantages of
signal representation based on Legendre polynomials and Walsh functions are
analyzed, and the possibilities of their application in multimedia systems are
substantiated.
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Keywords: Legendre polynomials, Walsh functions, analog signal, digital
signal, discretization, quantization, correlation interval, functional series,
multimedia systems.

Xo3upru axO0opoT TEXHOJOTHUSIIApU JKajlajdl PUBOXKIAHAETTAH JaBpJa
MYJIBTUMEIMSUIA TU3UMIIAP HHCOH (DAONMATUHUHT Jesapiau Oapua coxajapura
yyKyp KupuO kenau. MarTH, TacBUp, OBO3, BHJEO Ba aHUMAIUS KaOu Typiu
KYpUHUIIIArd axXOOpOTIapHU OMp BaKTHUHT Y3uJa SIpaTHIl, Ccakjiall, y3aTHII Ba
KaiiTa WIUIall MUMKOHUSTH MYJIbTUMEIUSUIM THU3UMIIAPHUHT acoCui ad3auimru
xucobmanagu. ly cababmu MyJbTUMETUSIIM aXOOpOT PEeCcypclIapUHU camapaiiu
KaiiTa WAl Macajgach Joa3apd wWiIMHii-aMannii axaMusaT Kach 3TMOKIA.
MynpTUMeIHsIN TU3UMIApAa axO00pOT pecypciiapvHM KaiTa HILIAll >KapaéHu
MabJIYMOTIAPHU paKaMJIAIITUPHIL, KOAJIAIL, CUKHUII, (PUIBTpIIAl, TaXJIMd KUJIHII
Ba (oifanaHyBUYNra KyJiaid MaKiaa TaKIUM 3TUIT OOCKUWIAPUHY Y3 HUUTA OJIa]IH.
by >xapaénnapia curHajulapHM KalTa HIUIall yCyJilapy, OpTOTOHaN (yHKIMsIAp,
TE3KOp aJrOpUTMIIAp XaMJla 3aMOHABUM NAacTypul Ba anmapar BOCUTAJIAp MyXUM
VpUH TyTand. AWHHUKCA, KaTTa Xa)KMJIarud MYyJIbTUMEIUS MAbIIyMOTIApUHU IOKOpHU
cudar Ba kam pecypc capdu OuiiaH KalTa UIILIAII Macajlackl 3aMOHABUM TU3UMIIAP
oJiTuaaru acocui Basudanapian Oupu XxucoOaHaIu.

[y 6unan Oupra, MyJIbTUMEAUSUIH aX00pOT pecypciiapu TabJIuM, THOOUET,
TEJICKOMMYHUKAIIMSI, axXO0opOoT XaBQCU3IWUTH, HHTEPHET TEXHOJOTHsUIApU Ba
CYHBUM HMHTEIUIEKT COXAJIApHa KEHI KYJJIAaHWIMOKAAa. by sca MynbTUMEAUsIN
TU3UMJIIapAa axO00poTiIapHU KaiTa UIIIall yCYJJIApUHU YyKYp YpraHulll, yJIapHUHT
camapaJopJINTMHU OIIMPHII Ba aMaluéTra TaTOMK STUIHU Tajdald Kunaaun. Maskyp
MaB3y MYyJbTUMEAMSIIN TU3UMIIAPHUHT Ha3apuil acociapu, ax00poT pecypciaapruHu
KaiiTa Al yCcyJylapy XamJia YJIApHUHT aMajuil KYJUIaHWII UMKOHHSTIAPUHHU
ypraHuiira KapaTuJiraH.

3aMOHaBUH MYJIbTUMEIUSIN TU3UMIIAD aXOOPOTHU MUFUIN, KalTa WIILIIAII
Ba y3aTULI Xapa€Hiapuja MyXUM YpuH TyTaaud. byHaail Tu3umiiap maTH, OBO3,
TacBHp Ba BUIEO KaOW Typiii axOOpOT TypJapUHM SITOHA MYXHUTAA WHTETrpaius
Kuinin UMKOHUHM Oepanu. [y caGabim curHaymiapHu caMapaiy TaKIuM JTHII Ba
KaiiTa UILIall yCy/UIapuHHU UIUIa0 YUKHII J013ap0 WIMMIA Macana X1ucoOiaHam.
MynbTUMENVSUTA  TU3UMIIADHUHT MYXUM XYCYCHSATIapHWIaH OupH yJIapHUHT
JTUCKPET-Y3IIyKCH3 WIIJIAIl XapaKTepura i3ra SKaHauruaup. byHma ax06opor
CUTHAJIapW BakT OViiMda y3JIyKcW3 Oyiica-fa, yJapHW KalTa HWIUIAll JUCKPET
HIaKJa amalira Ol pUIIaJIu.

Maskyp uiga MyJIbTUMEAUSIIA TU3UMIIapia axO0pOT pecypcllapuHu Kaiita
UIUIAII JKapa€HJIapUHU YPraHuil Ba TaXJIWJI KWIHIIAA KOMIUIEKC METOJOJIOTHK
EHJallyB KYJUIAaHWIAW. TaaKUKOT METOJOJIOTUSICH Hazapud TaxJuil, amalui
Taxprbda Ba XucoOJalI-aITOPUTMUK YCYJUIAPHU Y3 UUMUTa OJIaJIu.

bupunun OockMuga MyIbTUMEAUSIIM axO0pOT PECYPCIAPUHUHT TypJlapu
— MaTH, TacBUpP, OBO3, BUJEO Ba aHMMAaIUsi MabIyMOTIApU YPraHUIAU XamJia
YJIApHUHT XYCYCHSITIIapU Ba KaWTa unuiam Ttanabmapu Ttaxaun Kuiauaau. [y
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acocia xap OMp TypAard MabIyMOT Y4yH KYJUTaHWJIAIAUTaH acOCUM KailTa WIiamn
ycyiulapu  (pakamJamTHPUIL, HOPMAJUTAIITUPUIN, (QUIbTpiaml Ba  KOJJIAI)
aHWKJIaH]IH.

NkxkuHur OOCKMY/a MYJIBTUMEIUS CUTHAJUIAPUHU KalTa WIUTAITHUHT
MaTeMaTuK acociapu KypuO uyukwigu. byHaa oproronan y3raprunuiap (Dypse,
JTUCKPET KOCHHYC, Youa—Anamap y3rapTUILUIapH), CTATUCTUK TaxXJ M yCyJIapu
Ba CUTHAJUIAPHU CHUKHUII aJITOPUTMIIApU KYJUTaHwigu. Ymoly ycyiiap €paamuia
ax0opoT Xa)XKMHHH KaMaWTUPHII, IMTOBKUH TAbCUPHWHH IMACAWTHUPUII Ba CHUATHH
cakJ1a0d KOJIMII UMKOHHUSTIIAPU OaXO0JIaH IH.

Yuyuaum  Oockwuma  axO0opoT  pecypclapuHU  KalTa  HMILIAII
AITOPUTMIIAPUHUHT CaMapagopiIurd SKCIEPUMEHTad My OWJlaH TEeKIIUPUIIH.
AManmii  Taxpubamapna pakamad TacBUp Ba ayAHO  MabIyMOTJIapaaH
doinaranuan0, TYpJM KaidTa WIUIAl YCYJIAPUHUHT XHCOOJIAIl TE3UTH, XOTHPa
cappu Ba HaTWXKaBUW CcHPAT KYpCATKAWIAPH CONHIITUPUIAA. DKCHEPUMEHT
HaTWxkanapuuu Oaxonamma PSNR, MSE, SNR kabu cranpapt cudar
METpUKIAPH KYJUTAHUJIIH.

TyptuHun  OoCKMYMa  OJNMHTAH  HATWKalap  TaXJWiI  KHJIUHUO,
MYJIBTUMEAMSIIA TU3UMIIapa ax00pOT pecypCilapuHu KalTa HIUIAIIIa YHT MakOy1
ycymuiap aHukinaHaw. IyHWHrAex, JacTypwil Ba ammapar MyXuTAa Yoy
YCYJUIapHH KYJUTAlll WMKOHHSTIApPH KypuO uMKwigu. TagkukoT kapaéHuaa
TU3AMIIM TaxXJWI, TaKKOCTAll, MOACIJIAMITHPHIN Ba DJKCIEpUMEHTa OaxoJaml
MeTotapuaad  doigananunan. KYIIaHuiaran MeTOAOJOTHS MYJIbTUMEIUSIIN
ax0opoT pecypciapuHU KalTa WIam >kapaCHIapUHA KOMIUIEKC Ba XOJHC
YypraHuin UMKOHUHHU Oep/Iu.

JIMCKpeT-y3/IyKCH3 TU3UMITAP Y3ITyKCHU3 CUTHAJJIAPHU JAUCKPET CUTHAJUIapra
alJIaHTUPYBYM SJIEMEHTIAPHU Y3 MUYMTa OJiaau. byHaall Tuanmiiapaa CUTHAILIAP
BaKTHUHT JMCKPET-y3IyKcnu3 (YHKIUSUIapu opkanu udomamaHaad. XX acpHUHT
OMpUHYM SpMHUIa aXOOPOTHHU KalTa WIIUIAIT acOCaH aHAJIOT KypriMaiap épaaMuia
amaJira OIIMPWITaH. bBHUPOK MUKpOIporeccop TEXHWKAacH Ba  HIaXCUH
KOMIIBIOTEPJIAp PUBOKIIAHWIIN HATHKACHIA paKaMIIM CHTHAJUTAPHHA KalTa WIILTAlI
KeHI Tapkaaaud. Pakamim ycymiap OKOpH —aHUKIWK, WIIOHWIMIUK —Ba
YHUBEpCaJUIUK OujlaH axpanub Typaau. CHUTHaUIapHU JIUCKpETJIall Y3IIyKCHU3
GYHKIUSIIapHU TUCKPET Y3rapyBUMiIapra yTkaszuul skapaéHu 0yamb, Oenruianrad
AHUKJIMKAA JacTIa0Kh CHUTHAJHM TUKJIAIl WMKOHMHU Oepamu. KBantnmam sca
CUTHAJ aMIUTMTYJACUHU YEKIIaHTaH Japa)kaiapra axpaTuiiiad noopar.

Perynsp auckpernam ycynuaa FOKOPY aHMKJIMKKA SPHUINMIN YU9yH KarTa
gacTtoTa Tanabd dTunaau, Oy sca KYIIHH OTCUETIap Opacuaa KywId KOPPENAIUsSHA
KeNTUpUO dYMKapagu Ba axOOpPOT KaHAJWMHHWHT CaMapaJopiNTrdHU TacaTUpaIu.
Iy cababny yMyMJIaIITUPWITAaH AUCKPET TaKIUM OTUII  yCyJUlapHuaaH
doiinanaaunaan. byHga curHanm MabiyM WHTEpBalAa Tax) Ui KWJIWMHHO, YHUHT
XoJlaTh (PyHKIIMOHAN Katop Kodddumumentiapu opkanu udomananaau. by sca
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ax00pOT XKMUHHA KaMaWTHPHUIN Ba KalWTa WILIANI CaMapagOPIUTHHH OIIHPHUII
WMKOHUHU Oepajiu.

YMymnamtdpuiaran — TakauM — OTUINAA CHTHal  OpTOroHan  0asuc
byukusanap Oyinda énnand. AManuéTiaa yHUBEpcal Ba XHUCOOdaIl KuxaTiaaH
KyJail Oyiran oproronain 6asuciap KyJUlaHWIaTu.

Jlexxanap noJIMHOMJIApU acoCUAa TAKIUM ITHIII

Jlexanap momuHomiiapy —1 < t < 1 opanukga opToroHan OyiraH
byHkuusuiap xucobiaHamu. Ynap €paamMuaa CUTHaIHM (DYHKIIMOHAN KaTopra
&l MyMkuH. JIekaHap MOJIMHOMIIAPH FIOKOPU aHUKJINKHU TAbMUHIA0, CUTHATHH
KaM coHM Ko3dduimentiap opkamm udomamam uMkoHnHA Oepamu. llly Owmman
Ooupra, Jlexanmap TIOJMMHOMJIApPH  acoCHAa TaKIUM  OTHINIA  OFUPJIAK
byHKIUSUTapUHA TaK/UTAHTHPHATIT MYpaKKaOJIUTH, Ky4JaluTHPHIIT
K03 GUITMEHTIIApUHN aHWK Ha30paT KWIHII 3apypaTi Ba CHHXPOHHU3AIUATa IOKOPH
Tajgabmap MaBxyn. by KaMunnamkiap pakamiid amalira ONIHUPHINT OPKaIH KUCMaH
Oaprapad >THIaIN.

Youmma GyHKIMSIIapU acocuia TaKIUM STHUII

Yomma ¢yukmusuiapu 0 < 1 < 1 uHTEpBaNga aHUKIAHUO, UKKH KUHMATIN
(+1 Ba —1) dbyHkuMsUIapAaH TaIKWI TOMAAW. Yap XaM OpTOroHaI 0a3UCHU XOCHUIT
KWIagu Ba pakamJid TEeXHUKA EpJaMua OCOH amalira OUMpWIaad. Y oJla
GYyHKUMSIIApUHUHT — acocuit  ad3alIMTH  —  yJIapHU  [IAKJUIAHTUPHUIL  Ba
XUCOOJAITHUHT CONNIATUANDP. DBUPOK, OMp XWi aHWKIWKKA ODPUIINAII YIyH
Jlexxanap monmHOMIIApUTa HHCOATaH KYMpOK KO3(PUIIMEHTIAp Tanad STUIaIn
Xamjia anmnapar BOCUTAJIAPUHUHT YaCTOTa MOJI0CACH KEHTPOK OYITUIIN JIO3HM.

Xynoca. VYTkaswiraH TagkKUKOT HATWKAIapd IIYHH — KYpCAaTaIuKH,
3aMOHABUN MYJIBTUMEIUSUTH TH3UMIIapAa axO0opoT pecypciapuHu camapaiy KaiTa
UIIUTAIl Macajlack axO0opOT TEXHOJOTHSJIAPY PHBOKUHMHT MYXHM Ba aXKpajaMmac
KHCMHM XucoOaHamu. MartH, TacBHp, OBO3, BHJEO Ba aHUMAIUs KaOW Typiu
dbopmatiaru MabIyMOTIAPHH SITOHA MYXUTIA UHTETPALMs KUIIUII, YIIapHU FOKOPH
cudarnga Ba MHUHMMAI pecypc capbu OunaH KaiTa MOUIal MYJIbTUMEIUSITN
TU3UMIIAP OJAMAA TypraH acocui Bazudaapgan Oupuaup. By sca curHamiapHu
paKaMIIAIITUPHII, JUCKPETIIAIl, KBaHTJAI, KOJJIalll Ba CHKHUII >KapaEHIapUHU
WJIMHUI acocliaHTaH ycyiuiap €paaMua TallKuil STUITHN Tanad KUIaau.

N xapaéHnia MyJabTUMEINs] CUTHAJUIAPMHYA KalTa WIJIAIIHUHT HA3apun
Ba aMaJIMi KUXATJIApU KOMIUJIEKC paBUIIAA TaXJIWI KWIMHAA. XyCyCaH, TUCKPET-
y3JYyKCU3 Ba pakamild CUTHAJLIAPHU TAaKAWM 3TUII Macajanapu KypuO 4MKuiIuo,
pakamiid YCYJUJITAPHUHT aHUKJIUK, HWIIOHWINIMK Ba YHUBEPCAUIMK KUXATHUJIAH
YCTYHJIMKKA 3Ta JKAHJIWTU acocyiad Oepuiau. Y3IIyKCU3 CUTHAJUIAPHHU JTUCKPET
makiga udojanam OpKajdd yJapHH 3aMOHAaBUM XMCOOJall BOCHTalapujia
caMapaiM KaillTa uOUIalll WUMKOHUATH SIPATHIMIIM HMCOOTIaHAu. TaakukKoTaa
YMYMJIAIITUPWITAH JUCKPET TaKAUM 3THUIL YCYJUIAPUHUHT ap3aJUTHKIapy aloXuia
TabKUUIaHAU. Perymsap nuckpernamra HucOaraHn OyHpmaid €HpamryB axOopor
X@KMUHUA KaMaTHpUIL, KOppeNslus apakaCMHU MacalTHpuil Ba axOoopoT
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KaHAIMHUHT CamMapaJIOpJUTHHU  OIIUPHUII WMKOHMHH Oepamu. CHUTrHauIapHu
oproroHan Oasuc (QyHkuusuiap OViimya EHWUIN MYJIBTUMEIUS MabIyMOTIIAPUHU
TaxJIWJ KWIMII Ba KalWTa HWILIANIa caMapald MaTeMaTuK ammapaT cudaruia
HaMoE€H OYnmu. Jlexxanap noimHomiapu Ba Youma (QyHKIMSUIADH acOCHIard
TaKIUM STUII yCYyJUIapu KUECUN TaxJIWil KWJIWHUO, YJIApHUHT Xap OUpH MyailsH
aMaluil mapouTiapAaa MakOysl SKaHIUTH Kypcatuinau. JlexxaHap MoJuHOMIIapU
IOKOpY aHUKJIMKHU TabMUHIA0, CUTHATHH KaM COHJIM KO3(P(UIMEHTIap OpKajlu
udoganam UMKOHUHU Oepca, Yonma (yHKUMsUIApU XHUCOOJall COIAJIUTU Ba
pakamId aMajra ONIMPHUIN KyJTalauru OunaH axkpanu6d typanu. [y Ounan Owupra,
ymly yCyJUIapHU TaHJIAMma TH3WUMHHWHT amnmapar HWMKOHHUATIAPH, XHCOOarI
pecypcnapu Ba KydwramuraH cudar TamabiapuHM WHOOATTa OJWIN 3apypiIurd
aHUKJIaHIU.

YMymaH odraHma, MasKyp HII MyJIbTHMEAWSUIM TH3UMIIapaa ax0opoT
pecypcilapyuHM  KaWTa MOUIall  yCyJUIAQPUHUA YYKyp YpraHuil, YJIapHUHT
caMapaIoOpJIMTMHU OLIMPUII Ba aMajuETra TaTOMK STUIL YYYH Ha3apuUii-MEeTOIUK
acoc spatud 6epaau. OJMHraH HaTHXKanap TabJIUM, TEICKOMMYHHUKAIIHS, THOOUET,
ax0opoT XaB(CU3IUTU Ba CYHBUW HMHTEIUICKT CcOXaJlapuja KYyJUIaHWJIAJAUraH
MYJIbTUMEIUSUTA TU3MMJIAPHUA TaKOMUJUTAIITUPHUIIIA MYXUM axaMUsT KacO dTaju.
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