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KopucHa mogenb HanexuTb 4o GioHiku Ta ob4ymcroBanbHOI TEXHIKW | MOXe ByTn BUKOpUCTaHa K
eneMeHT B HenponodibHux Mepex Ana moaentoBaHHA GionoriyHMX npoueciB 'y NPUCTPOSAX
00po6neHHs, aHani3y i po3nisHaBaHHs1 0bpasiB, a TaKoX SK eNleMeHT naparnesfbHUX 004YNCoBanbHUX
CTPYKTYP ANS BUPILLEHHS 3aday umndpoBoro oOpobneHHs curHanie, cucteM anrebpaiyHux piBHSIHB,
KpanoBux 3agad Teopii nons.

Bigomnii npucTpii ons MoaentoBaHHS HelpoHa (nateHT YkpaiHu Ne 52771, m. kn. GO6G 7/60,
2006 p., 6ton. Ne17), sikniA MIiCTUTb KepOBaHi Pe3NCTOPHI eneMeHTun, Br1I0kM MOAENOBaHHSA CUHAarCIB,
AKi CKMagalTbCs 3 NOCMiAO0BHO 3'€AHAHMX Y3roMpKyumnX MigcuoBaYiB, BXOAM SIKUX € BXogammn 6rokiB
MOAEMOBAHHA CUHAMCIB, HaKOMWYYUYUX €NEMEHTIB, eneMeHTIB 3aTpuMKn, OnokM MoaentoBaHHA
OEeHOpUTIB, sIKi CKNagalTbCs 3 CyMaTopiB, eNeMeHTIB 3aTpMMKM Ta iHBepTopa, YTBOPKOYUX NPSAMURA
Ta 3BOPOTHUN MaHUIOrM TakK, WO efleMeHTU 3aTpUMKU i CyMatopu MO MnepLlioMy HeiHBEpTOBaHOMY
BXOAY BKIMIOYEHI OO0 HWX MOCMIAOBHO | YeprylTbCs MK COBOI0, MPUYOMYy 3BOPOTHUIW MaHuor
NMOYMHAETLCA 3 CymaTopa, a BUXia NOro OCTaHHbOro eneMeHTa 3aTpuMKK 3'eQHaHni Yepes iHBepTop 3
BXOOOM MEpLUIOro eneMeHTa 3aTpUMKM MpPsSIMOro naduiora, Apyri HeiHBepTOBaHi BXOAM CymaTopis
npPsMOro nadutora 3'egHaHi 3 iHBEPTOBAHMMM BXO4AMW CYMDKHMX 3 HMMW CyMaTopiB 3BOPOTHOrO
naHutora i € Bxogamm 6noka MoAentoBaHHS OeHOPUTY, ki 3'eQHaHi 3 BUXOA4aMu BignoBigHOT 40 HbOro
rpynn OnokiB MOAESOBaHHSA CUMHANCIB, BUXiO4 KOXHOrO erieMeHTa 3aTpuMMKM MpPsIMOro nadutora
3'egHaHMn 3 OpyrMm HeiHBepTOBaHMM BXOAOM BIiAMOBIAHOMO CymaTopa 3BOPOTHOrO faHutora i €
BMXOOOM Orioka MOAENOBaHHSA AEHAPUTY i OeHOPUTHUM BMXOAOM MPUCTPOID, a BUXiA KOXHOMO
efieMeHTa 3aTpMMKKN 3BOPOTHOrO NaHutora 3'eaHaHnin 3 TpeTiM HeiHBEPTOBaHMM BXOAOM BignNoBiAHOMO
cymaTopa npsAMOro naHutora, NPAMUN MNaHLUOr 3aKiHYYETbCA €NeMEHTOM 3aTPUMKW, BUXILO AKOro €
NpoKCUManbHMM BUXOAOM Ornoka MoaentoBaHHA OeHApuTy, opmyBad BUXIOHMX iMOYMbCIB, BUXIg
SIKOro € BMXOAOM NPUCTPOID, MPUCTPIN TaKoX MICTUTb GIOK CMHXPOHi3auil, BXoAu SKOro 3'€dHaHi 3
BMXOO0M MPUCTPOIO | MOr0 BXOAAMM, @ BUXOAW 3a KiNbKICTIO CMHANCIB MiKMIOYEHi 40 Kepyoumx BXO4iB
PE3NCTOPHUX EMeMEeHTIB, MPUYOMY KOXHWA ONoK MOAEentoBaHHA AeHAPUTY MICTUTb AOAATKOBI
€NeMeHTM 3aTPMMKM 3a KifbKICTIO HasiBHUX Y HUX €fleMeHTIB 3aTpuMKM 6e3 ogHOoro Ta ABOBXiAHI
cymatopu, BUXOAM ABOBXiOAHWX CyMaTopiB € AEHOPUTHUMMW BUXOA4amu, MEpLUMA BXig KOXHOro
cymartopa nig'egHaHnin Mk BUXOO4OM efeMeHTa 3aTPUMKKM | BXOAOM A04AaTKOBOrO efieMeHTa 3aTpumMKu
NPSMOro nadutora, a gpyrum Bxig - MK BignoBigHUMM M enemMeHTamu 3aTPUMKM 3BOPOTHOIO
naHutora, KinbKicTb ABOBXiAHWX CyMaTopiB OOPIBHIOE KiNbKOCTI AiNSHOK AEHAPUTY MK CUMHaANTUYHUMMU
KOHTaKTamm.

Heponikom gaHoro npucTporo € CKNagHiCTb MOro CTPYKTYPW.

Bigomun npuctpivi gna mogentoBaHHSA HenpoHa (a. c. CPCP Ne 482766, m. kn. GO6G 7/60, 1975
p., 6on. Ne 32), gkMn MIiCTUTb TPaH3UCTOP, SKUA € aKTUBHUM €NeMEeHTOM MPUCTPOLD i Npaule B
NaBMHHOMY peXumi, M'aTb Pe3nCTopiB, TPN KOHAEHCATOPU Ta ABa AioAu, NPpMYOMY nepLunn, Apyrui 1a
TpeTin pe3aucTopu Ta nepwmi KoHAeHcaTop 3abesnevyyloTb 3agaHun pexum poboTn MpUCTPOLO,
ranbMiBHUA Ta 36yoKylOUMA BXOAWN MICTATb OiOAHO-EMHICHI IHTErpyoYdi NaHuorm i CTpymMoobmMexytoui
YyeTBEPTUN Ta N'ATUIN PE3UCTOPU.

Heponikom JgaHoOro npuCTpold € enekTpuyHa npupoda BXigHMX Ta BuXigHWX curHanie (Lo
YCKNagHIOE TEXHOMOrI0 YTBOPEHHSA Ha Takux eneMeHTax HeMpOHHUX Mepex 3 BEeNUKOK KiNbKiCTo
MiX3'eQHaHb), Ta HEODOXigHICTb BIAHOCHO BENWKUX AN iHTerpanbHUX CXeM Hanpyr (4nst XXMBMEHHSA
NaBMHHOIO TpaH3ucTopa).

Hanbinbw 6nm3bknum OO 3anponOHOBaHOrO MPUCTPOKD € MPUCTPIN ANs MOAENOBaHHSA HEenpoHa
(maTeHT Ykpainm Ne 55921, m. kn. GO6G 7/00, 2009 p., 6ton. Ne24), akuin MiCTUTb AXepeno XMUBMEHHS,
sKe 3'€eQHaHO 3 KaTodoM nepLloro otofioda Ta 3 BMBOAAMU NEPLUOro Ta APYroro pesvcTopis, aHoq
nepworo ortogioga 3'egHaHo 3 KaTogoM Apyroro cpotogioga, 3 nepwyMm BMBOAOM MEPLUOro
KOHAEeHcaTopa, ApYruM BMBOOOM APYroro pe3uctopa Ta Kepyruum enekTpogaoM TUpPUCTOpa, OpYrum
BMBIO MepLoro pesucrtopa 3'€eQHaHO 3 MNepwyM BMBOOOM APYroro KOHAEHcaTopa Ta aHOAOM
TUpUCTOpPAa, KaTtod TMpucTopa 3'egHaHO 3 €NeKTPUYHMM BUXOAOM MPUCTPOLD Ta NEpLUMMKN BUBOOAMM
TPEeTbOro pesucTopa Ta TPEeTbOro KOHAeHcaTopa, APYrMi BMBI4 TPeTbOro pesucropa 3'€4HaHo 3
aHoZOM CBITNIOAIOAA, KaTOA4 AKOTO pa3oM 3 ApYrMMM BMBOAaMMU MEPLUOro, APYroro Ta TPeTboro
KOHOEHCcaTopiB 3'€4HAHO i3 3aranbHO0 LLMHOLO.

Heponikom gaHoro NMpuUCTpolo € Hu3bka pobova YacToTa Ta HEMOXNUBICTb peanisauii AaHoro
HEeMPOHHOro enieMeHTa Ha CTPYKTypax MeTar-oKcua-HaniBnpoBigHUK.

B OCHOBY KOpPMCHOI MoZeni NocTaBneHo 3agady po3pobKM Takoro HEMPOHHOrO enemeHTa Ha R-
HeraToHax, B SKOMY 3a paxyHOK BBeAEHHSI HOBUX efNeMeHTIB Ta 3B'A3KiB MiXK HMMW [OCAraeTbCs
30inbLUeHHs giana3oHy pobounx 4acToT.

lMocTaBneHa 3agaya BUPIWYETLCSA TUM, WO B HEWPOHHUA eneMeHT Ha R-HeraTpoHax, SAKun
MICTUTb Keperno XUBMEHHS, dke 3'€QHaHO 3 KaTogoM nepLuoro goTtofioga, aHog siKkoro 3'€gaHaHo 3
KaTogom gpyroro dotogioga, aHog gpyroro dpotogioga 3'egHaHO 3 HeraTMBHMM MOJSIOCOM JKepena
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XWMBMEHHS, 3rigHO 3 KOPWUCHOK MOAENM0, BBEAEHO HYOTUPWU MOMbOBUX TPAH3UCTOPU, NMPUYOMY CTiK
nepLioro nonboOBOro TpaH3ucTopa 3 BOydoBaHMM kaHanom (B nopanswomy [1T) 3'egHaHun i3
)KEpernom >KMBIEHHS, a Woro BWTIK 3'egHaHui 3 BuTokom pgpyroro [T, 3atBop nepworo [T
TpaH3ncTopa 3'egHaHui 3i CTOKoM apyroro Ta TpeTtboro T, 3ateop gpyroro MNT 3'egHaHo 3 gkepenom
XUBNeEHHs, BUTIK TpeTboro INT 3'egHaHo 3 BUTOKOM 4vetBeptoro MT, cTik YeTBepToro MNT 3'egHaHo 3
HeraTMBHUM TOMIOCOM [Kepena >XMBMNEHHdA, 3atBop Tpetboro [T 3'egHaHO 3 aHO4OM Apyroro
doTogioga, 3atBop 4detrBeptoro T 3'egHaHo 3i cTtokom apyroro [T, aHog nepworo doTtogioaa
3'egHaHo 3i ctokom TpeTboro NT Ta 3 NoTeHuianbHMM BUXOLOM.

Ha kpecneHHi HaBeeHO cxeMy HEVPOHHOIo enemMeHTa Ha R-HeraTpoHi.

MpucTtpin micTuTe Nepwnin doTtogioa 1, aHon sikoro 3'eAHaHO 3 Katodom Apyroro dotoaiona 2,
katog nepworo ¢otopioga 1 3'egHaHO 3 [OXepernom XMBMEHHA 7, aHod Apyroro dortogioga 2
3'eQHaHO 3 HEraTMBHUM MOMNIOCOM [xepena xuBneHHsa 8 ctik nepworo MT 3 3'egHaHui i3 gxxepenom
XuBnewHs 7, BuTik nepworo MT 3 3'egHaHuii 3 BuTOoKOM pApyroro MT 4, 3atBOp nepworo MNT 3
TpaH3ucTtopa 3'egHaHun 3i ctokam apyroro MNT 4 ta 3i ctokom TpeTtboro T 5, 3ateop gpyroro MNT 4
3'eQHaHO 3 JXXeperiom XuBneHHs 7, BuTik TpeTtboro MT 5 3'egHaHo 3 BUuTOoKOM YetBepToro MT 6, cTik
yeTtBepToro T 6 3'egHaHO 3 HeraTMBHMM MOSIOCOM pKepena XufeHHa 8, 3atBop Tpetboro MNT 5
3'egHaHo 3 aHoAoM apyroro ¢oTo gioga 2, 3atBop YetBepToro NT 6 3'eaHaHo 3i ctokom gpyroro MT 4,
aHop nepuioro cdoTtogioga 1 3'egHaHo 3i ctokom TpeTboro MT 5 Ta 3 noTeHuianbHUM BUXo4om 9.

MpucTpii Npautoe TakuM YMHOM.

Mepwwuin doTtogion 1 npuimae 30ymKyBanbHi BXiOHI ONTWMYHI CUrHanW, SKi NepeTBOPHTLCS B
CTPYM, WO NpU JOOCArHEHHI MOPOroBOro 3HayeHHs nepeBefde R-HeraTtpoH, peanisoBaHWi Ha A-
npunagi, nobygosaHomy Ha Tpetbomy [T 5 Ta yetBeptomy T 6, B CTaH BIiACIHYKM, O CNPUYUHUTL
NnosiBy BMCOKOroO MOTEHLiany Ha noTeHuianbHOMYy Buxodi 9, a ranbMiBHi BXigHI ONTUYHI CUrHanm
nepeTBOPIOTLCA APYyrMM  OTOL4I0AOM 2 B CTPYM, WO MPU AOCATHEHHI MOPOrOBOr0 3HAYEHHS
nepesefe R-HeratpoH, peanisdoBaHui Ha A- npunagi, nobyaosaHomMy Ha nepwomy MNT 3 Ta gpyromy
MT 4, B CTaH BIACIYKN, WO CNPUYNHUTDL NOSIBY HU3LKOrO MoTeHUiany Ha noTeHuianbHoMy Buxogi 9.
Hanpyra »xMBneHHs npuknagaeTbcs Mk knemamm 7 1a 8.

®OPMYIA KOPVUCHOI MOZESI

HenpoHHNIN enemeHT Ha R-HeraTpoHax, SKU MICTUTb QXXEPEesio XUBMNEHHS, sike 3'€dHaHO 3 KaTOAOM
nepworo ¢otogioga, aHoq SIKOro 3'€d4HaHO 3 KaTOAOM Apyroro ¢potofioda, aHo AKoro 3'edHaHoO 3
HeraTMBHUM MOJSIIOCOM [Kepena >XUBMNEeHHs, Skl Bigpi3SHAETbLCA TUM, WO B HbOIO BBEOEHO 4OTUPU
NoNbOBUX TPAH3UCTOPU, MPUYOMY CTiK MEPLIOro MOMbOBOrO TPaH3UCTopa 3'€QHaHWMi i3 [Xepernom
XWBIEHHA, BUTIK MEepLIOro nonboBOro TpaH3ucTopa 3'€4HaHU 3 BUTOKOM [pYroro mMosfiboBOro
TpaH3UCcTopa, 3aTBOP MNEepLIOro MOMNbLOBOrO TPaH3UCTopa 3'€4HaHUM 3i CTOKOM APYroro nosiboBOro
TpaH3ucTopa Ta 3i CTOKOM TPEeTbOro MoNbOBOrO TPaH3UCTOpa, 3aTBOP [APYroro MOfbOBOro
TpaH3ucTopa 3'€4HaHO 3 AXepernoMm XMBIEHHSA, BUTIK TPETbOro MoMbOBOro TpaH3ucTopa 3'€4HaHo 3
BUTOKOM YETBEPTOro MOMbOBOr0 TPaH3MCTOpPa, CTiK YETBEPTOro NMonbOBOro TpaH3ucTopa 3'€4AHaHo 3
HeraTMBHUM MOSOCOM [Xepena >XMBIEHHHA, 3aTBOP TPEeTbOro MonbOBOro TpaH3ucTopa 3'€dAHaHO 3
aHogoM apyroro ¢potogioa, 3aTBOp YETBEPTOro NOMLOBOro TpaH3ucTopa 3'€AHaHo 3i CTOKOM Opyroro
NnonbOBOro TpaH3ucTopa, aHoA nepworo doTofioda 3'eQHaHO 3i CTOKOM TPeTbOoro MnonbOBOro
TpaH3ucTopa Ta 3 NoTeHLiaNbHUM BUXOO0M.
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