KopucHa mMopenb HanexuTb A0 BUMCOKOYACTOTHOI iHOPMaUiiHO-BUMIPIOBANbHOI TEXHIKM i Moxe 6yTu
BYKOPUCTaHa Ana nobyaoBu 3aBafoCTiMKMX cneuianizaoBaHUX OBYUCIIIOBANbHUX CTPYKTYP 3 4aCTOTHUM
MeToOO0M KoayBaHHS iHcpopMmaii npy 06pobui pagiocurHanis 6e3nocepeHb0 Ha HECYYi YaCTOTi.

Bigomuii  pagioiMnynbCHWA NOMYHUI eneMeHT, SKUW MICTUTb ABi NiHil nepefadi, OBa axepena
iHbopMaUiiHUX cuUrHanie, TPX 3cCyBalodi 3MilllyBadi 4acTOTW, LLO CKagdarTbCH i3 OCHOBHOI MiHiT i ABOX
po3ranyxeHb, AXepeno AONOMPKHUX CUrHaniB, CyMaTop NOTY>XHOCTI, WO CKNagaeTbCs i3 ABOX pO3ranyXeHb i
OCHOBHOI MiHii Ta niHito 3aTpumkn (gue. MateHT CLUA, Ne 3077564, H. kn. 328-1961). Hegonikom gaHoro
pafioyacToTHOro fOriYHOro eflieMeHTa € Moro CKragHiCTb, 3Ha4Hi rabapuTu i Maca Yepes3 HassBHICTb BEMUKOT
KiNbKOCTi enemMeHTiB. Llet eneMeHT Moxe BUKOHYBaTK NnoridHy onepadito "ABO" nuwe ana gBOX 3MiHHMX X1 i
Xa.

Bigomuin pagioiMnynbCHUIA NOTiYHWUIA €NEMEHT, KU MICTUTb y3aranbHEeHW NepeTBOpoBaY iMiTaHCY Ha
0a3i iHXeKUinHONPOMITHOr TpaH3MCTOpa OO CKnagy sKoro BXoAuTb [ABi MiHii nepegadi, ABa mxepena
iHcbopmaLiiHMX curHanis, cymaTop MOTYXKHOCTI Ta NONbOBUN TPAH3MCTOP, Ha BUXOAI SSKOro BMUKAETbCs LC-
¢inbTp. B po3pus ofHiel i3 NiHiN BMMKAETbLCA HaMiBNPOBIOHWMKOBUIN AioA, a B pO3puB Apyroi niHii nepeaavi
BMUKaETbCS po3nodinbumn koHaeHcatop (MateHTt Ykpainm HIMK HO3K 19/20, Ne 201000346, ony6. Bion. Ne
10, 2010).

Heponikamm UbOro nNPUCTPOD € HEe3HaYHU AMHAMIYHMIKA dianas3oH i3-3a HasiBHOCTI Ha BXxoi
HaniBNPOBIAHMKOBOrO Aio4a, BUCOKa YyTNMBICTb A0 Aii 30BHILLHIX BMAMBIB i3 3@ HASBHOCTI y3arafibHEHOro
nepeTBoptoBaYva iMiTaHCy, HM3bKa 3aBadoCTiVKiCTb. KpiM TOro Takui enemMeHT BMKOHYE FOriYHy onepawito
ABO nuwe gnsa ABOX 3MiHHUX.

Bigomui pagioimnynbCHUIM NOMYHUIA €NEMEHT, WO MICTUTb CymaTop NOTYXHOCTI (B NoganbLioMy nepLuni
CymMaTtop NOTYXHOCTI) Ta MOAINBHUK MOTYXHOCTi (a MoAanbLoMy MepLUMi po3ranyxysad), OavH 3 BUXOAiB
SIKOr0 € BXOAOM MEepLUOro 3CyBalyoro 3millyBaya 4acToT, OO FEeTEPOAMHHOrO BXOAY SAKOro Migknio4eHo
nepwe mKxepeno iHopMauiiHOro curHany 4acTtoTu 3CyBY, a BuXig nig'egHaHO 4Yepe3 nepwui inbTp
NPOMDKHOT YacToTu (B MoAarnbLUOMy MEpLUMin CMyroBui pinbTp), OO MEpPLIOro BXoAdy MEepLioro cymartopa
MOTYXXHOCTI, BMXig SIKOrO € BXOOOM JIOMYHOrO enemMeHTa, KpiM TOro B HbOrO BBEAEHO APYrun Ta TPETin
CMYroBi inbTpu, APYrMi 3cyBaloymii 3MmillyBay 4acToT, Apyre mLKepeno iHpopMauilHOro curHany 4acTtoTu
3CyBY, 3MmiwyBa4 iHopMauinHMX 4acTtoT (B MoAanbllioMy Meplni 3milyBad iHQopMaUiiHUX curHanie),
BXOZ4aMW SIKOrO € BXOAW JIOrMYHOro eflieMeHTa, a BuXig sSKoro Yepes TpeTin cmyrosui inbTp nig'eqHaHo go
nepLUIoro posranyxysada, ApYyruin BUXig SKoro 3'€HaHui i3 BXOAOM ApYroro 3cyBalyoro 3miyBaya 4acToT,
00 reTepoMHHOro BXo4y SIKOro MiAKNIOYEeHO Apyre axepeno iHopmauiiHOro curHany 4yactoTu 3cyBy, a
BVXid nig'eaHaHo Yepes Apyruin cMyrosui inbTp 4O APYroro BXody NepLloro cymaropa NoTY>KHOCTI (naTeHT
Ykpainm Ne 37971, m. kn. HO3D 7/12, HO3K 19/20, 6ion. 4, 2001).

Heponikom gaHoro npucTporo € obMexeHi yHKUiOHanbHi MOXIMBOCTI, OCKINbKM BiH BUKOHYE FOTiYHY
dyHkuito ABO nuwe onst 4BOX 3MiHHUX.

Ak Hanbnwkymnm aHanor BubpaHo pagioiMNynbCHUA MOTYHUA eNeMeHT, SKUA MICTUTb ABa 3MilyBaui
iHpopMaUinHUX curHanis, MEepLIMA 3 AKUX Yepe3 neplmi inbTp MNPOMIXKHOI YacToTu 3'€gHaHO 3 BXOAOM
nepLwloro posranyxysaya, fBa BUXOAM SIKOro 3'€4HaHO 3 3CyBalyMMKM 3MillyBayamMu 4acToTu, Apyri BXoau
AKMX 3'eQHaHO 3 JXepenamu AOMOMDKHUX CUrHaniB, a BUXOAM Yepes nepLunin Ta gpyrui cMyroBi ginbTpu
3'e¢4HaHO 3 NepLnMM CyMaTopoM MOTYXHOCTI, ApYyroro 3miwlyBaya iHopMaLinHUX curHanis, OA4uH i3 BXOAiB
Opyroro 3miwlyBayva iHoOpMaUiMHUX curHanis 3'€eAHaHO 3 nepwum iNbTPOM MNPOMDKHOT 4YacToTW, MOro
apyrun Bxig 3'egHaHO 3 TpeTiM DKeperom iHoOpMauiiHMX curHanis, a Buxig gpyroro 3miwlyBaya
iHdbopmaLiiHMX curHanis yepes Apyrui inbTp NPOMIKHOI YacTOTU 3'€QHAHO 3 MepLUMM po3ranyXyBayem,
KU Mae TpU BUXOAMW, TPeTin BUXi4 SKOro 3'egHaHO 3 BXOOOM TPEeTbOro 3CyBal4oro 3millyBaya 4acTorT,
Opyrmi Buxig €Kkoro 3'egHaHO 3 TpeTiM DKepenom LOMOMDKHWX CcurHanis, a Buxig 3'egHaHO 3 Apyrum
po3sranyxyBaveMm, OAVH BXif IKOro 3'€4HaHOo 3 NepLuvM CMYroBum (inbLTpoMm, Moro Apyrun Buxig 3'€qHaHo 3
OPYrMM CymMaToOpOM MOTYXXHOCTI, iKMW Mae Tpu BUXOAM, ABa iHWIi BUXOOW SIKOro 3'€qHaHO 3 BuUXogamu
nepLuoro i 4pyroro 3cysarouy 3MilLlyBadiB 4acToT, a BUXiA 3'€4HaHO 3 APYrM CMYroBuM DinbTPOM.

Hepgonikom LpOro NPUCTPOLO € Te, WO BiH BUKOHYE moriyHy onepauito ABO nuwe ang Tpbox 3MiHHUX.

B ocHoBY KOpMCHOI MoAeni NocTaBneHo 3ajayvy CTBOPEHHS pagioiMnynbCHOro norivHoro enemenTa ABO,
B SIKOMY 3a pO3paxyHOK BBeJEHHS HOBUX EeleMEHTIB Ta iX po3TallyBaHHS CTa€ MOXMMBUM BUKOHaHHS
noriyHoi onepauii ABO ans 4oTMpPbOX 3MIHHUX X1, X2, X3, X4, KOXXHA 3 SIKUX MOXe NpuruMaTti ABa 3HA4YEHHS
yacToT w1 abo wo, AKi BiANOBIOAOTL JNOMYHIA OOUHNWLI Ta HYIMIO, WO CNPUSIE PO3LUMPEHHIO OYHKLiOHANBHUX
MOXIMBOCTEN, TOGTO 3abe3nedyye MOXNMBICTL OyaoyBaTM YOTMPLOX BXOAOBI noridHi npucTtpoi. Kpim Toro,
3aCTOCYBaHHSA pafiovacTOTHOro KodyBaHHSA 3abe3nedye nigBULLEHHS 3aBafoCTiKOCTi npu  obpobui
BMCOKOYACTOTHUX PafioiMnynbCHUX CUTrHanIB.

lMocTaBneHa 3agaya BUPILLYETLCA TUMM, WO B pagioiMnyrbCHUIM noriyHMn enemeHt ABO, skuin MicTUTb
JBa 3MilyBaui iHopMaLiiHMX curHanis, Aki Yyepes nepnn i Apyrun inbTpU NPOMDKHUX YacToT 3'egHaHi 3i
BXOAOM MepLUOro posranyxyBaya, TpUM BXOOU SAKUX 3'€dHaHi 3 3cyBalouMMu 3MillyBavyamu 4acToT, OpYri
BXOAM AKNX 3'€dHaHi 3 [pKepenoM SOMOMDKHUX CUrHanis, a BUXOOM Yepes nepLunin i opyrn cMyrosi inbTpu
3'egHaHi 3 nepwnM cymaTopoM MOTY>KHOCTI, 3rgHO 3 KOPUCHOK MOAESN0, BBEAEHO YeTBEPTUIA 3CyBato4mi



3MilllyBay 4acToTu, TPETin iNbTp NPOMDKHUX 4acTOT Ta TPETin 3miwyBad iHPOpMaLiNHUX curHanis, BXif
SKOro 3'eQHaHO 3 ApYrMM CMYroBuM PinbTpoMm, a yepes TpeTii cMyroBun inbTp 3'€gHaAHO 3 MepLunm
po3sranyxxyBadyeMm, YeTBepTU BXia SKOro 3'€4HaHO 3 YeTBEPTUM 3CyBaluYUM 3MillyBayeM, APYrnii BXid SIKOro
3'e4HaHO 3 YeTBepTUM AXepernom AONOMIKHUX CUrHaniB, a BUXiA 3'€4HaHO 3 ApYrnMm posranyxysadyem, oavH
BXif, SKOro 3'egHaHO 3 nepwum CMyroBum inbTpoMm, a Apyrui BuXig 3 BXOOOM APYroro cymaropa
NOTY>KHOCTI, BMXiZ AKOro 3'e4HaHo 3 ApYyrMM CMYroBuMM QoinibTPOM i ApyrMM CyMaTopoOM MOTYXKHOCTI, KM Mae
YOTUPU BXOOM, TPMU iHWI BXOAM SAKOro 3'edgHaHi 3 BMXOJamu MepLuoro, ApYyroro i TPeTboro 3CyBakuux
3MilWlyBaYviB 4acToTW, a BXig4 Apyroro cymartopa 3'€gHaHO 3 OpyrMm CcMyroBum inbTpom i neplinm
CyMaTOpPOM MOTYXHOCTI.

Ha kpecneHHi npeacTaBneHa CTPYKTypHa cxema pafiodactoTHoro norivHoro enemeHta ABO. MNpuctpin
MIiCTUTB: 1 - NepLuMi 3MillyBaYy iHPOPMALIHUX CUrHanie; 2 - nepLumi inbTp NPOMIKHOI YacToTu; 3 - Apyrui
3MilyBay iHopmauiiHMx curHanis; 4 - gpyrun inbTp MNPOMDKHOI 4acToTn; 5 - TpeTin 3miwysau
iHdbopmaLiiHMX curHanis; 6 - TpeTil PiNbTp NPOMIDKHOI YacToTw; 7 - NepLuMi posranyxysay, SKUN Mae
4OoTUpY BXOAW; 8 - MepLIniA 3CyBato4uMi 3MilllyBay 4acTtoTu; 9 - Apyrui 3cyBarouun 3miwysad yactotu; 10 -
TpeTin 3cyBawuui 3MiwyBady 4Yactotu; 11 - 4yeTBepTWM 3CyBalOuMn 3miwlyBady 4YactoTw; 12 - Opyrumn
po3aranyxyBad Ha fBa Buxoam; 13 - opyrnin cymaTtop noTyXHOCTI; 14 - nepumin cmyrosuin ginbTp; 15 - apyrun
CMYroBuin ginbTp; 16 - NepLlmin cymaTop NOTYXHOCTI; NpMYOMy NepLUniA 3MillyBady iHpoOpMaLiNHMX curHanis
1, 3'eQHaHuI 3 gpyrum 3millyBayveM iHpopmaLuinHnx curHanie 3 yepes nepLumin dinbTp NPOMIKHUX YacToT 2,
BXif OpYyroro amiwysaya iHdhopMaUinHuX curHanie 3, Yepes apyrnin inbTp NPOMiKHUX YacToT 4, 3'egHaHni 3
TpeTiM 3MilyBadem iHoOpMaUiiHUX cUrHanie 5, Buxig SKOro, Yepes TPeTin inbTp NPOMIKHOT 4YacToTu 6,
3'eQHaHU 3 NepLIMM posranyxysadyem 7,9KMN Mae YoTMPU BUXOOM, KOXEH 3 AKkMX 3'€gHaHo 3 nepuum 8,
apyrum 9, Tpetim 10 Ta 4etBepTum 11, 3cyBalouMmmn 3MmillyBadamm 4acToTu BignosigHo. Buxig neporo
3CyBaloyoro 3miwyBaya 4actot 8 3’egHaHO 3 ApyruMm posranyxysadeM 12,9kun mae aBa BMXOAM, OOWH i3
BMXOAIB AKOro 3'€e4HaHO 3 APYrMM CymMaTopoMm NOTYXHOCTI 13, a Apyrvin Buxia 3'€QHaHO 3 NepLuInm CMyroBUM
dinbTpom 14; BUXiA AKOro 3'egHaHO 3 MePLUMM CyMaTopoM MOTYHoCTi 16; Buxoam gpyroro 9, tpetboro 10 i
yeTBepToro 11 3cyBarumx 3MillyBayiB 4acToTh 3'€4HAHO 3 OPYIMM CymMaTOpOM MOTYXHOCTI 13, BUXig sIKOro
3'eqHaHO 3 ApyrMm cMmyrosum inbTpom 15, i nepumm cymaTtopom NOTY>KHOCTI 16.

MpucTtpin npautoe TakMm 4YMHOM. Ha BXoOM X1, X2, X3, X4, HaAXOAATb iHOPMaUiMHI curHanu, siki €
pagioimnynbcamMn 3 4acTOTOK 3anoOBHEHHA o, | o1; WO BIiAMNOBI4ATL JIOMNYHOMY HYMO Ta OAMHWLI
BignosigHo. CurHanu 3 BXOAIB X1 Ta Xz HaAXoOdATb Ha nepluvi 3MmiysBad iHdopMauiiHMX curHanis 1,
BUXiOHWUW CUrHaN SIKOro HaaXxoAuTb Ha nepwuin inbTp NPOMIKHOI 4acToTU 2, SKUW BUAINSE CyMy ABOX
BXiAHMX YacToT i € hiNbTPOM BUCOKOI YacToTu. Ha Buxopdi nepLuoro ginbTpa NPOMIKHOT YacTOTU 2 MOXYTb
MaTu Micue curHanu 3 TakMMu Yactotamu 2wmo, 2m1, @o + o1. CUrHanu 3 UMMy YacToTamu 3arnoOBHEHHS
HagxodsTb Ha JApyrMn 3MmiwyBad iHoOpMauiiHMX curHanie 3, Ha [gpyrui BXig $KOro HaaxoduTb
iHcbopmauiiHM curHan xs. BuxigHuin curhan i3 gpyroro 3miwysada iHdopmauiiHux curHanis 3 HagxoauTb
Ha Opyrn inbTP NPOMIKHOT YacTOTU 4, AKUIM € TaKoX (PiNbTPOM BMCOKOI YaCTOTK i BiH BUAINSE CyMy OBOX
BXiOHMX 4acToT, fAKi HaaxodsaTb 3 nepworo inbtpa QinbTp nNpoMikHOI 4actoTm 3 Ta BXigHOro
iHpopmauinHoro curHany xs. B pesynbTati Ha Buxodi gpyroro dinbTpa NPOMiKHOT YacToTU 4 MOXYTb MaTu
Micue pafioiMnynbCHi CUrHanm 3 TakMMm YactoTamMu 3anoBHEHHs: 3wo, 2o + ®1, o + 2m1, 3m1.

Taki curHanu HagxogaTb Ha BXiA TPETbOro 3millysada iHpopmMauinHuX curHanie 5, Ha Apyrun Bxig SIKOro
HaaXxoAuTb iHPOpMaUinHWA curHan i3 BxoAy Xa. BuxigHun curHan i3 Tpetboro 3milyBaya iHpopmauinHnx
curHanis 5 HagxoauTb Ha TPeTiN (PiNbTP NPOMIXKHOI YaCcTOTU 6, HA BUXOAI SKOrO MOXYTb MaTu Micue curHanu
3 YyactoTamu 3anoBHEHHSA 4o, 3wo + 1, 200+ 201, o + 31, 4m1.

Taki cMrHanu HagxoAsTb Ha BXig NepLuioro posranyxysada 7. CurHanm i3 posranyxyBada 7 HagxogsaTb
Ha BXOOM YOTMPbLOX 3cyBaruux 3miysadis 8, 9, 10, 11. Ha gpyrui Bxig nepworo 8 HaaxoauTb JOMOMDKHUM
CUrHan, YyacrtoTa SIKOro 3anexuTb Big 4acToTn iHpopMaUiMHMX CUrHaniB i piBHAETbLCS 3wo | NULLE KoMK Ha
BXiZl NepLLOro 3cyBalyoro 3millysaya 8 HagxoauTb curHan 3 4acToTor 3wo + ®1, CUTHanN i3 BUXo4y nepLuoro
8 HagxoauTb Ha BXig Apyroro cymaTtopa MnoTyxHOCTi 13 Ta yepe3 gpyrun cmyroBuin cinbtp 15, Akui
HanalwTOBaHMIM Ha 4acToTy 1 HAaOXOAMTb Ha NMepLUnin cymaTop MOTYXHOCTI 16 Ta Buxig npuctpoto, Tob6To
BMKOHYETbCA noriyHa onepauis ABO. Akwo X Ha nepwui 3CyBHMA 3MillyBad 8 HagxoAWTb curHan 3
yacTtoTolo 4wo (TOOTO Ha BCi YOTUPWM BXOAM MPUCTPOK HAAXOASITb CUIHaNM 4YacTOTOK o), TO BMXIOHWNA
curHan 3 gpyroro posranyxysaya 12 HagxoauTb yepes nepLinin cMyrosumn inbTp 14 Ha nepwmin cymatop
NOTY>XHOCTI 16 i Ha BUXig NpPUCTPO, TOBTO BUKOHYETLCA JorivHa onepauia ABO. MNpu BCix iHWKMX curHanax
Ha BXOAi NepLUOoro 3cyBar4oro 3millyBada 4actoTu 8, 4acToTu BUXIGHUX curHaniB 6yayTb po3millyBaTUCh 3a
MeXxaMu CMyru nponyckaHHs nepioro 14 ta gpyroro 15 cMyroBux.

Ha ppyrvii Bxig gpyroro 3cyBalo4oro 3millyBada 4yactoTy 9 HagXxoAuTb AOMOMDKHUW CurHan, vyactoTta
SIKOrO 3anexuTb Bif YacTOTWU iHPOPMALIMHMX CUrHaniB i PIBHAETLCA 2mo + wi1. FAKWO X Ha neplmn BXxig
OpYroro 3cyBal4oro 3millysaya 4actotym 9 HaaxoauTb CUrHan 4acToTol 2mo + 21, TO HA BXOAi 3CyBalO4oro
3MiwyBaya vyactot 9 byge maTn MicLe curHan 4acTtoTol 1, AKUN Yepes Apyrnini posranyxxyead 12 i gpyrun
CMyroBui pinbTp 15 HagxoAWTb Ha MepLunii cymaTop NOTYXKHOCTI 16 i BUXia4 npucTtpoto, TO6TO Mae Mmicue
onepauia ABO. lNpu BCix iHWKX curHanax Ha BXogi gpyroro cmyroeoro ¢inbtpa 15, BuxigHi curHanu oyayTb



3HaxXOAMUTUCb 3a MeXamMu CMyru npornyckaHHs nepworo 14 ta gpyroro 15 cmyroBux ¢inbTpiB. Ha TperTin
3cyBatouuin 3miwysad 10 nogaeTbCa ONOMDKHUI CUMHaN YacTOTOK wo + 2m1 AKLO Ha 1Moro BxoAi byae matu
MicCLle cuMrHan 3 4acToTOK wo+3wm1 TO HA MOro BMXOA4i OTPMMAEMO CUrHan 3 YacToTo m1, AKMN HAAXOAUTb Ha
TpeTin BXig Apyroro cymartopa noTyxHOCTi 12 Ta Ha Apyrun cmyrosui ginbTp 15 i BUXig npuctpoto, To6TO
BMKOHYETbCA noriyHa onepadia ABO. Mpu Bcix iHWKWX curHanax Ha BXOAi TPeTbOro 3CyBark4yoro 3millysaya
10, BwxigHi curHanu 6yayTb HaxoOUTWUCb 3a MexXamu CMyru nponyckaHHsa nepworo 14 Ta gpyroro 15
CMYroBux (inbTpiB.

Ha 4etBepTuin 3cyBatoumii 3amiwyBay yactotm 11 HagxoguTb SOMOMDKHUA CUrHam 4acToTor 3wi. AKWO
Ha BXig 4YeTBepTOro 3cyBal4yoro 3miwysada 11 Big 4eTBepTOro BUXOAY APYroro posranyxkyeada 12
HaaXo4WUTb CUrHam 4actoTol 4wi, TO HA BMXOAi 3miwyBad Oyde maty micue CurHamy 4acToTow ®1, SKUN
NPOXOANTb Yepes apyrnn cmyroBuin inbTp 15 i HAAXOAMTE Ha BUXIA Yepes nepLunin cyMmaTop NoTYXHOCTI 16
TOOTO MpM IHWMKX CUrHanax Ha BXOAi YeTBEpPTOro 3cyBak4oro 3miwysaya 11 BuXigHi curHanm OyayTb
3HaxXoOWUTMCA 33 MEXaMMn CMYTM NPOMNYCKaHHSA NEePLUOro Ta APYroro CMyroBux qinbTpis.

!, 1 2 3 0Lt 8 6
x2
© |
X4
,I =
i l |
3wc [ =1 | ®)
Bt 9 10 n p—
pLOTEON r l
Mot+2m!

e 13 — ’

0 | I8

16 ’




