KopucHa mMopenb HanexuTb A0 BUMCOKOYACTOTHOI iHOPMaUiiHO-BUMIPIOBANbHOI TEXHIKM i Moxe 6yTu
BYKOPUCTaHa Ana nobyaoBu 3aBafoCTiMKMX cneuianizaoBaHUX OBYUCIIIOBANbHUX CTPYKTYP 3 4aCTOTHUM
MeToOOM KoAyBaHHs iHdopmauii npu obpobui pagiocurHanis ©esnocepefHbO Ha HeCydih 4acToTi B
pagionokauiHux Ta pagioHasiralinHnMX cuctemax.

Bigomuin  pagioiMnynbCHUA  NOMYHUIA  eneMeHT AKMW  MIiCTUTb ABi NiHil nepegadi, 3miwyBad
iHbopMaLiiHUX cUrHanis, Ha BUXOAi AKOro BMUKAETLCS (PiNbTP NPOMDKHOT YacTOTH, BUXIA SIKOrO 3'€QHYETLCS
3i BXOOOM posranyxyBaya Ha OBa BUXOAMW, KOXEH i3 fAKUX 3'€AHYETbCA 3 NepluMm i ApyrumMm 3cyBaouumu
3MilWlyBayamMu 4acToT, Ha OPYrvn BXi4 SKMX HaOXOAATb AOMOMDKHI CUrHanmm BignoOBiOHWX 4acToT, a BMXid
3'€QHYIOTbCA 3 NepLlnMm Ta ApYrMmMm CMYroBUMMK pinbTpamu, BUXOAM SKUX 3'€4HaHi 3 CyMaTopoM MOTYXHOCTI
(nateHT Ykpainu Ne 37972A, MKIT HO3D 7/12, HO3K 19/20, ony6. Bron. Ne 4, 2001).

Heponikom uUbOro npucTpold € obmexeHi yHKUioOHanNbHi MOXNMUBOCTI OCKiNbku BiH 3abesneuvye
BMKOHAHHS NorivyHoi onepadii "' nuwe ons ABox 3aMiHHUX.

Bigomuin Takox pagioiMnynbCHUA MOFYHUI enemMeHT SKWA MICTUTb y3aranbHEHUn nepeTBOpoBaY
iMiTaHCy Ha Ba3i iHXeKUiIMHONPONITHOro TpaH3ucTopa, A0 CKnagy SIKoro BXoAuTb ABi NiHil nepegadyi, 40 AKMX
nigeaHaHo ABa gxepena iHOPMAaUIMHMX CUrHanis, CymaTop MOTY>KHOCTI Ta MOMbOBWUWA TPaH3UCTOp, Ha
BMxoAi sikoro BmukaetTbcst LC-cpinbTp. B po3pumB ogHiel niHii nepefadi BMUMKaeETbLCS HaniBnpoBigHNKOBUIA aiog,
a B po3puMB APYroi niHii nepegadvi BKMOYAETbLCA po3noginbynii kKoHaeHcaTtop (nateHT Ykpaidu, MIMK HO3K
19/00, Ne u201000919, ony6. Bron. Ne 15, 2010).

Heponikom ULbOro NPUCTPOKD € HEe3HaYHUM [OUMHaMIYHUMI fianas3oH i3 3a HasiIBHOCTI Ha Bxoai
HaniBNPOBIAHMKOBOrO Aioda, BUCOKa YyTNMBICTb A0 Ail 30BHILWHIX (bakTopiB i3 3a HAsiBHOCTI y3arafibHEHOro
nepeTBoptoBayva iMiaHCTy, HM3bKa 3aBafOCTiVKICTb, OOyMOBNEHa 3acTOCYBaHHAM DKEKUiMHONPOMITHOro
TpaH3ncTopa. KpiMm LbOro Takuin eneMeHT BUKOHYE MoriyHy onepadito "I" niwe ans ABOX 3MiHHMX.

Hanbnmxymm aHanorom LbOro NPUCTPOK € PafioiMNyNbCHUI TOMYHUA nemeHT "I", akun MicTuTh ABa
3MilyBadi YacToTu iHpopMaLinHNX curHanie, 3'egHaHi Mix cobolo nepwmnm iNbTPOM MNPOMIXKHOT YacToTH, a
BMXig OpYyroro 3miwyBaya 4acToTu iHOPMAUIMHMX CUrHanis vepes Apyrum inbTp NPOMIKHOI 4YacToTu
3'¢QHaHO 3 MepLum posrany>KyBadem Ha TpWU BUXOOW, KOXKEH i3 SKUX 3'€QHaHWA 3 nepnumu BXOo4amMu
nepLloro, Apyroro Ta TPeTbOro 3cyBaloymMx 3MilllyBayiB 4acToOTU, Ha ApYri BXOAM SIKUX HAAXOASATb BiAMNOBIAHI
OOMOMDKHI CUrHanu, a BuxiJ nepLuoro 3cyBar4oro 3MillyBaya 4acToTu 3'eQHaHO 3 APYruM posranyXyBadem
Ha ABa BUXOAW, OOMH i3 AKMX 3'€QHAHO Yepes3 NepLUMii CMYTrOBUiA (PINbTP 3 NepLInM CyMaTopoM MOTYKHOCTI, a
apyruin Buxig 3'egHaHo 3 mepwmm BXOOOM ApYroro cymatopa MOTYKHOCTI Ha Tpwu BXoAw, ApYruid i TpeTin
BXOOM SIKOro 3'€HaHi, BiAMNOBIAHO, 3 BUXO4aMu APYroro i TpeTboro 3cyBalumx 3MillyBayiB 4acToTu, a BUXig
Yepes ApYyrvi cMyroBui inbTp 3'egHaHO 3 NepLUMM CyMaToOpoOM MOTYXHOCTI (naTeHT YkpaiHm Ne 152988
MIK HO3K 19/20, HO3T 7/12, ony6. 10.05.23 Bron. Ne 19, 2023).

Heponikom uboro npuctpoo € obmexeHi (PyHKUiOHanbHi MOXIUBOCTI, OCKINbKM BiH 3abesnevye
BMKOHaHHS noriYHoT dpyHKuii "I" nnwe Ansa Tpbox 3MiHHMX.

B ocHoBy kopucHOI Mogeni nocTaBrneHa 3ajaya CTBOPEHHS pagioiMnycHoro noriyHoro enemexta "l", B
AKOMY 3a paxyHOK BBeAEeHHsi HOBUX BrokiB Ta 3B'A3kiB 3abe3nevyeTbCs BUKOHAHHSA norivHoi dpyHkuii "I" ans
YOTUPBOX 3MIHHUX, KOXXHA 3 SIKUX MOXe MPUIAHATU ABa 3HAYEeHHSA wo abo w1, AKi BigNoBigat0Th NOriYHUM HYMHO
Ta oauHuLi, TOOTO 3abe3neyyroTb PO3LWMPEHHA (PYHKLIOHANBHUX MOXIIMBOCTEW NOriyHoro enemeHta "l".
KpiMm uUbOro 3actocyBaHHsi pafiodacTOTHOro KOAyBaHHA 3abe3nevye NiaBULLIEHHS 3aBafOCTIMKOCTI Mpu
06pobLi BUCOKOHACTOTHUX padioiMNyIbCHUX CUrHanIB.

MocTaBneHa 3agaya BUPIWWYETLCA TUM WO B padioiMnyrnbCHUIA NOriYHUA enemeHT "I", Wo MicTUTL ABa
3MilllyBayi 4acToTu iHpopMaLiNHUX curHanis, ki 3'eQHaHi yepes nepluvi iNbTP NPOMDKHOI YacToTu, a
BVXiZ ApYyroro 3MmillyBaya 4acToTu iHopMauiiHUX curHanis yepes Opyrun inbTp MPOMIKHOI 4acToTw,
3'e¢4HaHO 3 NepLInM po3ranyxysadem, Tpu BUXOAM AKOro 3'eqHaHi 3 TpbOMa BXOJaMu 3CyBalouMX 3MillyBayiB
YacToTW, Opyri BXoAW SKMX 3'edQHAHO 3 [Xepenamu OOMOMDKHMX CUrHanis, a BMXi4 Neplloro 3cyBak4oro
3MillyBaya 4acTOTM Yepe3 Apyrni posranyxysad 3'€AHaHui 3 neplimM CMYroBum iribTpOM i nepLumm
CyMaToOpOM MOTY>KHOCTI, BUXOOM OPYroro i TPeTbOoro 3CyBartuux 3MillyBadiB 4acToTM 3'€dHaHO 3 Opyrum
CymMaTOpOM MOTYXHOCTI, TPETIM BXif AKOro 3'€AHaHO 3 ApYrum posranyxysadyeM, a Buxig 3'€aHaHo 3 Apyrum
CMYroBMM (inNbTPOM, BUXif, SKOro 3'eqHaHO 3 NepLuinmM CyMmaToOpPOM MOTYXKHOCTI, 3rigHO 3 KOPUCHOIO MOZENNIo,
BBEJEHO YETBEPTUN 3CyBalOUuUn 3MilLlyBay 4acToTW, TpeTin inbTp NPOMDKHOI YacTOTK Ta TPeTin 3MilyBay
YacToTu iHopMaLiHUX cUrHaniB, OOWUH i3 BXOAIB SIKOro 3'€AHYETLCA 3 JKepenom iHpopmauinHUX curHanis,
a gpyrvi 3'egHaHui 3 gpyrum inbTpoM MPOMDKHOT 4acTOTW, a BuUXig depe3 TpeTin inbTp NPOMIXHOI
YacToTu 3'eQHaHUMI 3 MNeplIMM posranyxyBadeMm, SKUA Mae 4YOoTUPU BUXOOW, YETBEePTUA BUXiO SKOro
3'e4HaHWI 3 NepLIMM BXOJOM YeTBEepPTOro 3CyBatoyoro 3millyBada 4actoTu, BUXif SIKOro 3'eqHaHWiA 3 nepLumMm
BXOOOM [OpYyroro cymartopa MOTYXHOCTI, SKMN Mae 4YoTupu BXOAM, TpW iHWI BXOAM 3'€4HAHO 3 BUXOAOM
Opyroro posranyxysaya Ta BUXogamu ApPYroro i TPeTbOoro 3cyBakoymx 3MillyBadiB 4acToTu, a BUXig Opyroro
cymartopa NoTYXHOCTi 3'€gHaHO 3 ApPYrMM CMYyroBmmM pinibTpoM, BUXig AKOro 3'‘egHaHo 3 nepnmMm cyMmaTtopoMm
NOTY>XHOCTI

Ha kpecneHHi npegctaBrneHa CTPYyKTypHa Cxema pagiovacToTHOro foriYHOro enemeHTa MpucTpin
MICTUTb: 1 - Nepwunir 3miwyBad iHpopmaLinHUX curHanis; 2 - nepwumn QinbTP NPOMIKHOI YacToTu; 3 - Apyrum



3MillyBay YacToTu iHbopMauinHUX curHanis; 4 - apyrun inbTp NPOMIKHOT YacToTu; 5 - TpeTin 3miwysay
YacToTu iHopMaLiHUX curHanis; 6 - TpeTin INbTP NPOMDKHOT 4YacToTu; 7 - NepLUMn posranyxyBad Ha
4OTUpK BXOAW; 8 - MepLIniA 3CyBalo4uMi 3MilLlyBay 4acTtoTu, 9 - Apyrui 3cyBarouun 3miwysad yactotu; 10 -
TpeTin 3cyBaoymi amiwysad; 11 - YeTBEPTMIA 3CyBalOYNI 3MilLyBay YacToTu; 12 - Apyrui posranyKyBay Ha
[Ba BUXOAn 4acTtoTu; 13 - Apyruin cymaTop NOTYXKHOCTI; 14 - nepuni CMyroBui (pinbTp, SK1in HanawToBaHUN
Ha YacToTy wi1; 15-ApyrMin cmyroBumn inbTp, SKMIA HanawTOBaHUM Ha 4YacToTy wo; 16-mepwimi cymartop
MOTY>XHOCTIi; APWYOMY MepLUMi 3MillyBay 4acTtoTu iHdopmauinHMX curHanis 1, 3'egHaHun 3 gpyrum
3MiwyBayeM iHopmauinHux curHanis 3 4vepe3 nepwmn inbTp NPOMIPKHMX 4acToT 2, BXig OpYyroro
3MilWyBaya 4acToTu iHbopMauiiHuxX curHanie 3, Yepes gpyrmn inbTp NPOMiKHUX YacToT 4, 3'egHaHun 3
TpeTiM 3MillyBayeM 4acToTW iHpopMaLUiMHMX curHanis 5, BuUXig SKOro, yepes TpeTin dinbTp MPOMDKHOT
4acToTu 6, 3'€gHaHUI 3 NEPLUMM PO3rany>KyBayeM Ha YOTUPU BUXOAN 7, KOXKEH 3 SAKUX 3'€QHaHO 3 nepLumm 8,
apyrum 9, tpetim 10 Ta yetBeptMm 11 3cyBarouMmMu 3MmillyBadamu 4acToTu, BignosigHo. Buxig neplioro
3CyBaloyoro 3Millysayva 4actotu 8 3'egHaHo 3 ApyrMM posranyxysadyem 3 ABOMa BuxodamMu 12, oguH i3 Akmx
3'eAHaHoO 3 ApYrMM CyMaTopoM MOTYXXHOCTI 13, a Apyrui Buxig 3'egHaHo 3 nepLumm cmyrosum ginbTpoMm (o)
14, Buxig akoro 3'eAHaHoO 3 NnepLUIMM CyMaTopoM NOTY>KHOCTI 16, Buxoam gpyroro 9, Tpetboro 10 i yeTBepTOro
11 3cyBaroumx 3miwyBadiB YacToTu 3'€4HaAHO 3 APYrMM CyMaToOpOM MOTYXHOCTI 13, BuXig SKOro 3’€gHaHo 3
ApYrMM cMyroBum cpinsTpom (wo) 15 i nepwumm cymaTtopoM NOTYKHOCT 16.

MpucTpin npautoe TakuM YnHoM. Ha BXxoaM Xi, X2, X3, X4, HAAXogaTb iHOpPMaUiWHi curHanu, sk €
pagioimnynbcamu 3 4acTOTOK 3anOBHEHHS o, | ®1, WO BIiAMNOBIAAOTE NOMYHOMY HYMO Ta OOUHWLI,
BignoBsigHo. CurHanu 3 BXoAiB X1 Ta X2 HAAXOAATb Ha NEPLUNIA 3MillyBay YacToTu iHpopMaLinHMX curHanis 1,
BMXIOHWI CUrHan SIKOro HagxoouTb Ha Nepwmnin iNbTP NPOMIKHOI YacToTW 2, SKUA BMAINSE CyMy ABOX
BXiOHUX 4acCTOT i € iNbTPOM BEpPXHiX YacToT. Ha Buxoai nepworo inibTpa NPOMDKHOI YacTOTU 2 MOXYTb
MaTu Micue curHanm 3 TakmMmu Yactotamu 2wo, 21, wo + 1. CuUrHanM 3 UMUMKW YacTOTaMn 3anOBHEHHS
Hagxo4aTb Ha nNepLlunir BXig ApYroro 3millyBayva 4acToTu iHpopMaUinHUX curHanis 3, Ha OpYrvi BXig sSIKOro
HagxoauTb iHdopMaLinHWA curHan xs. BuxigHun curHan i3 gpyroro 3miwyBaya 4actoTu iHpopmauinHuX
curHanie 3 HagxoamTb Ha Apyrnin dinbTp NPOMIXKHOT YacTOTU 4, KM € TaKOX (PINbTPOM BEPXHIiX YacToT i BiH
BMOINAe Cymy ABOX BXiAHMX 4acToOT, siKi HAAXOA4ATb 3 nepworo pinbTpa NPOMIKHUX YacToT 2 Ta BXigHOro
iHcbopmauiiHoro curHany xs. B pesynbtaTi Ha Buxogi gpyroro dinbTpa NPOMIXHUX 4acToT 4 MOXYTb MaTu
Micue pafioiMnynbCHi CUrHanu 3 TakMM YacToTamMm 3anoBHEHHS: 3wo, 2wo + o1, wo+2m1, 31.

Taki curHanu HagxodaTb Ha BXi4 TPeTboro 3MillyBaya 4acToTu iHpopMauinHUX curHanie 5, Ha Apyrun
BXi SKOro HaaxoauTb iHdopMauiHUA curHan i3 Bxody Xa. BuxigHui curHan i3 TpeTboro 3miwyBada
iHpopmauinHuX curHanis 5 HagxoauTb Ha TPeTiN (PINbTP NPOMIKHOI YacTOTU 6, Ha BMXOAi AKOrO MOXYTb
MaTu Micue curHanu 3 YactotTamm 3anoBHEHHS 4wo 3wo + ®1, 2w0+2m1, wo + 3w1, 4 ®1.

Taki curHanyn HagxoOsaTb Ha BXig MepLioro posranyxkysada 7. CurHanu i3 neplioro posranyxysada 7
HaaXo4ATb Ha BXOOM YOTUPbOX 3CyBatouMx 3miwysadiB vactotv 8, 9, 10, 11. Ha pgpyrui Bxig nepioro
3CyBal4oro 3MillyBaya 4actotm 8 HagxoguTb SOMOMDKHWIA CUrHas, 4acToTa SIKOro 3aneXuTb Bif 4acToTu
iHpopMaUinHNX curHanie i piBHAETbCA 31 i NYLe KOMKM Ha BXiA MepLUIOro 3CyBaktyoro 3MillyBada yactotu 8
HaaXoAWTb CUrHam 4acToTor 4mi, CUrHan i3 BUXo4y NepLuoro 3CyBaro4oro 3millyeaya 4yactotu 8 HagxoauTb
Ha BXig Apyroro posranyxysaya 12 Ta yepes nepLumm cMyrosmi dinbTp 14, SKuii HanawwToBaHUA Ha 4acToTy
®1, HAOXoOMTb Ha nepwui cymaTop MOTYXXHOCTI 16 Ta BuXig NpUCTpo, TOBTO, BUMKOHYETHCA MOrivHa
onepauia "I". AKWo Ha nepLUMin 3CyBaOYMIN 3MilllyBay 4YacToOTU 8 HaaXoOMTb CUMrHan 3 4acTtoTor 4 wo (TO6TO,
Ha BCi 4YOTMPW BXOAM MNPUCTPOK HAOXOAATb CUrHaMM 4acToTOK o), TO BUXIOQHWA CUrHan 3 Apyroro
posranyxyBada 12 HagxoAuTb Ha APYrvi cymartop noTyxHocTi 13 i yepes Apyrui cmyroBun dinbtp 15
HaaXoAWTb Ha NepLmnii CyMaTop NOTYXHOCTI 16 i Ha BMXig NPUCTPOID, TOGTO BUKOHYETBLCS NOriYHa onepauis
"I". Tlpu BCiX IHWWX cuUrHanax Ha BXOAi NepLIoro 3CyBal4oro 3millyBada 4YacTtoTu 8 yacToTu BMXIOHUX
cvrHanis GygyTb po3MillyBaTMCb 3a MexamMu CMYrM nponyckaHHsa nepworo 14 ta gpyroro 15 cmyroumx
dinbTpiB.

Ha gpyrvii Bxig gpyroro 3cysBalo4oro 3millyBada yactoTu 9 HaaxoauTb AOMOMDKHWIA CUrHam, yacrtoTa
SIKOro 3aneXxuTb Big 4acToTM iHPOPMAaUINHMX CUrHanIB i PIBHAETbCA 2motmi. AKWO X HA Neplunn BXig
OpYyroro 3cyBaltouoro 3millyBaya 4acTtoTm 9 HaOXOAUTb CUrHam 4YactoTow 2wmo+2wmi, TO Ha BXOAI ApYyroro
3CyBaloyoro 3MillyBada 4actotu 9 6yge maTu MicLe curHan 4acTtoTol ®1, AKMA HE NPOXOAUTbL Yepes Apyrin
cmyroBui GinbTp 15. Y BUNaaKy, KONy Ha BXia ApYroro 3CyBato4oro 3millyBaya 4actotu 9 HaaxoauTb curHan
yactoToo 3+1, TO Ha BMXOAi POPMYETLCHA CUrHAM 3 YacTOTOw 3amnoBHeHHsA 0, SKMA HaaxoauTb Ha BXif
Opyroro posranyxysaya 12 i yepes gpyrum cmyroBui inbTp 15 HAAXOAUTb Ha NepLUNA CyMaTop NOTY>KHOCTI
16 i Buxig npucTpoto, TOOTO Mae micue noriyHa onepadis "I". Tpu BCixX iHWKWX cUrHanax Ha BXogi Opyroro
3CyBalYoro 3miwyBada 4actotv 9, BUXigHi curHanm OyayTb 3HaXOOAUTUChb 3a MEeXaMu CMYrU NMPOMyCKaHHS
nepworo 14 ta gpyroro 15 cmyrosux ginbTpis.

Ha TpeTi 3cyBatoumni amiwyBay 4actotn 10 nogaeTbCss JONOMPKHMIA CUrHAM YacTOTO mot+2m: | SAKLLO Ha
noro BxoAi 6yae matu Micue curHan 3 4acTtoTor 2mo+2m1, TO HA MOro BUXOAi OTPMMAEMO CUTHaI 3 YacTOTO
o, AKUA HaaXoOuTb Ha TPeTin BXig gpyroro cymatopa noTyxHocTi 13 Ta Ha apyrnin cMyrosuin inbTp 15 i



BVXiZ NPUCTPOI0, TOBTO BMKOHYETbCSA NoridyHa onepadis "I". Npu BCix iHWKX curHanax Ha BXOAi TPeTboro
3cyBaroyoro 3Mmiwyesaya yYactotn 10 BuxigHi curHanu 6yayTe HAXOOUTUCH 3a MeXaMu CMYrU NPOMyCKaHHS
apyroro cmyroBoro inetpa 15.

Ha yeTBepTun 3cyearoumii 3amilyBay 4yactotu 11 HaaXxoaUTb OOMOMIXKHUIA CUrHamn 4acToTor 3wo i SKLLO
Ha Oro BXi HAOXOAWUTb CUrHaN 4actoTow 4wo, TO HA BUXOAi ApYyroro posranyxysada 12 6yae matu micue
CUrHan 4actoTo o, SKMA MPOXOAUTbL Yepes Apyrun cmyroBun dinbTp 15 i HagxoauTb Ha BUXig 4vepes
nepwunmn cymaTop noTyxHocTi 16, TOBTO BMKOHYETbCA noridyHa onepadia "I". Mpu iHWKMX curHanax Ha BXoAi
YeTBEpTOro 3CyBaloyoro 3miwysaya 4Yactotu 11 BuxigHi curHanm 6yaoyTb 3HAXOAUTUCA 3a MeXamu CMyru
NponyckaHHs cmMyroBux inbTpis 14, 15.
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