YKPAIHA

L

HALIOHANBHUA OPIrAH
IHTENEKTYAINbHOI BNACHOCTI
OEPXABHA OPIrAHI3ALIA
"YKPAIHCbKUA HALIOHATIbHUNA
O®IC IHTENEKTYAIBLHOI
BITACHOCTI TA IHHOBALIA"

A0,
SRS

a9 UA 1162511 a3y U
(51) MK (2026.01)
HO4L 43/00

(12) ONMC OO NATEHTY HA KOPUCHY MOJIEJ1b

(21) Homep 3asBku: u 2025 04331
(22) Data nopaHHs 3asBku:  05.09.2025

(24) Rara, 3 Akoi € unHHUMKU 02.04.2026
npaea iHTenekTyanbHol
BACHOCTI:

(46) Myb6nikauis sinomocter 01.04.2026, Bron.Ne 13
npo AepxXaBHy
peecTpaLito:

(72)

(73)

BuraxigHuk(n):

Ocapuyk Onekcangp BonogumupoBuy
(UA),

Ocapuyk AApocnaB OnekcaHgpoBuy (UA),
MapTuHiok Bonogumup Banepinosuuy (UA),
MeTpeHko Bitanin IBaHoBuY (UA),

3o3ynsa BnagucnaB OnekcangpoBuy (UA)

Bonopineup (BonoainbLi):

BIHHULbKUA HALIIOHANBbHUN
TEXHIYHWUN YHIBEPCUTET,

Byn. XmMenbHUUbKe woce, 95, M. BiHHMUSA,
21021 (UA)

(54) ABTOIMEHEPATOPHUN NEPETBOPIOBAY MAIHITHOro nonsi 3 PE3UCTUBHUM YYTIIMBUM
EJIEMEHTOM HA OCHOBI KOMIMMNEKCHOI CNOJTYKU

(57) Pedpepar:

ABTOreHepaToOpHMIN NepeTBOPIOBAY MarHiTHOro Nons 3 Pe3nCTUBUUM YyTIIMBUM €NIEMEHTOM Ha OCHOBI
KOMMIIEKCHOI CMONyKM MICTUTb pe3nucTop, OGinonsipHWi TpaH3MCTOP, KOTYLIKY iHAYKTUMBHOCTI Ta
Kepeno nocTinHoi Hanpyru. [loaaTtkoBO BBEOEHO PE3NCTUBHUIA YYTIIMBUA €NEeMEHT Ha OCHOBI
KOMMNIIEKCHOI CMOMyKW, APYry i TPETH €MHOCTI, APYrMn, TPeTin, YeTBepTuin Ta N'aTMn pe3ucTopu Ta

Apyrumn 6inonNspHUn TpaH3ncTop.
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KopucHa Mogenb HanexuTb [[O rany3i KOHTPOJIbHO-BUMIPIOBAIbHOI TEXHIKM i Moxe OyTu
BMKOPUCTaHa $K AaTyuKk BUMIPY MarHiTHOI iHAYKLUIT B Pi3HOMaHITHMX MPUCTPOSX aBTOMATUYHOIO
KepyBaHHS TEXHOMNOTYHMMK NpoLiecamu.

Bioomnii BMMiptOoBaY MarHiTHOro nons Ha OCHOBIi MarHiTodyTnMBOro TpaH3ucTopa [auB.
EnektpoHika Ta mikpocxemoTexHika: nigpyyHuk: y 4 1. / CeHbko B.l. Tta iH. - K.: BugaBHuuTtBO
"Obepern”, 2000. - C. 92, puc. 1.44], akMn MiCTUTb OOUH pe3ncTop, BINONSPHMIN TPaH3UCTOP, NepLue
Jxepeno NocCTiHOI Hanpyru, NepLUnn NOMC AKOro 3'€AHaHO 3 EMHICTIO, @ TaKOX MarHiTouyTnMBui
pesucTop, ABa NoSbOBi TPAH3UCTOPWU, ApYyre MKepero NOCTIMHOI Hanpyr Ta iHAYKTUBHICTb, BUBIg SKOT
3'eQHaHO 3 nepwuM MNOSIOCOM MEePLIOro mKepena MNOCTIMHOT Hanpyri, ApYrMi BMBILO iHOYKTUBHOCTI
3'egHaHO 3 KOmnekTopom 6inonspHOro TpaH3ucTopa Ta MeplMM 3aTBOPOM APYroro MofibOBOro
TpaH3ucTopa, CTiK SKOro 3'€dHaHO 3 BWTOKOM MEepLIoro MofnbOBOro TpaH3ucTtopa Ta 6asowo
finondpHOro TpaH3ucTopa, KpiM TOro BUTIK APYroro morbOBOrO TpaH3MCTopa 3'€4HaHO 3 eMITEpOM
OinonsipHOro TpaH3WCTOpa, EMHICTIO, APYrMM MOMIOCOM MEPLUOro JKepena MoOCTiMHOI Hanpyrn Ta
OPYrMm MOMCOM ApYroro mkeperna MNoCTiMHOI Hanpyrn, KpiM TOro nepLunin BUBIL MarHiTovyTnmBoro
pesucTopa 3'egHaHO 3 NepLyM 3aTBOPOM MEPLLOro NOMbOBOro TPaH3MCTOPA, CTiK AKOro 3'€4HaHo 3
ApYrMM 3aTBOPOM APYroro MonbOBOro TpaH3WcTopa Ta neplyM BUBOAOM MEPLUOro pesncTopa,
APYrvn BMBIA4 SIKOro 3'eQHaHO 3 MepLuyMM MOSIKCOM APYroro [Axepena MOCTiMHOI Hanpyru, npuyomy
APYrMn BUBIO MarHiTodyTnMBOro pesuctopa 3'egHaHO 3 nepwmM MNOMIOCOM MEPLLIOro mxepena
NOCTIVHOT Hanpyru.

Hepgonikom Takoro NpUCTPOIO € MOro HeAOCTaTHA YYTNMBICTb i TOYHICTL BUMIpPY. Lle nos'asaHo 3
TUM, LLO NPWY Manux MarHiTHUX NONAsX 3MiHa Hanpyru Ha MarHiToO4yTNMBOMY AioAi € HE3HAYHOHO.

Haiibinbw 6nmM3bkuM aHanorom KOPMUCHOI MoAeni MOXHa BBaXkaTW BMMIpHOBa4Y MarHiTHoOro nonsi 3
YacTOTHUM BMXOAOM [OuB. naTeHT YkpaiHm Ne 126876, MIK HOL1L 43/08, 2023, 6ton. Ne 7], skui
MICTUTb MarHiTOuyTNMBUIA PE3NCTOP, MOSMbOBI TPaH3MCTOPU Ta pe3ncTop, BINoNspHUIA TpaH3UCTOP,
Apyre mxepeno noCTIHOI Hampyrn Ta neplue [Xeperno MOCTINHOI Hampyri, neplmi Nosc SKOro
3'€0HAHO 3 EMHICTIO, @ TaKOX iHOYKTMBHICTb (B MoganblLUOMy KOTYLIKA iHAYKTUBHOCTI), BUBIA SAKOI
3'€eQHaAHO 3 MepwuvM MOMCOM NepLloro mkepena MOCTIMHOI Hanpyrn, APYrMn BUBIA KOTYLUKM
iHOYKTMBHOCTI 3'€gHaHO 3 KOMNeKTopoM OinonsipHOro TpaH3ucTopa Ta nepwmnm 3aTBOPOM ApYroro
NoMnbOBOrO TPaH3MUCTOPa, CTIK AKOro 3'€AHAHO 3 BMTOKOM MEPLUOro NOMbOBOro TpaH3ucTopa Ta 3
0a3ol0 GinoNnApHOro TpaH3MCTOpa, KPiM TOro BUTIK OPYroro MOSfibOBOro TpaH3ucTopa 3'eQHaHo 3
eMiTepoM OinonsipHOro TpaH3UCTopa, EMHICTHO, OPYrMM MOMOCOM MEPLIOro [mKepena MnocCTinHOi
Hanpyrm Ta ApYyrMMm MOfOCOM APYroro mKepena MOoCTiMHOI Hanpyrk, KpiM TOro nepwun BuMBIg
MarHiTo4yTNMBOro pesucropa 3'€gHaHo 3 nNepLliMM 3aTBOPOM MNEePLLOro NorfiboBOro TpaH3ucTopa, CTiK
AIKOro 3'e4HaHO 3 ApPYrMM 3aTBOPOM [PYroro NofbOBOro TpaH3ucTopa Ta NepLiMMm BUBOAOM MeEpPLLOro
pesncTopa, Apyruin BMBIA SKOro 3'€4HaHO 3 NepLuvMM MOMCcoM APYroro axepena MocTiMHOT Hanpyru,
npuyoMy [Apyruin BUBIA MarHiToOu4yTAMBOro pesucTtopa 3'€4HaHO 3 NeplmMm MOMCOM MNepLUOoro
AxXepena nocTilHOI Hanpyru.

Heponikom Takoro npucTpold € HegoCTaTHA YyThnMBICTb B AOCHIOXKYBAaHOMY Aianas3oHi iHAyKuil
MarHiTHOro nons.

B ocHoBY kopucHOI Mofgeni nocrtaeneHa 3agaya CTBOPEHHSA aBTOreHepaTopHOro nepeTsopoBava
MarHiTHOro nonsi 3 Pe3UCTUBHUM YYTIIMBUM €IIEMEHTOM Ha OCHOBi KOMMJIEKCHOI CMOMYyKX, B SIKOMY 3a
paxyHOK BBELEHHs1 HOBMX BIOKIB i 3B'A3KIB MiXK HUMW OOCAraeTbCsl MEPETBOPEHHS MarHiTHOI iHOYKUiT B
4yacToTy, WO NiaBULLYE YYyTNMUBICTb B JOCHIOKYBaHOMY Aiana3oHi iHAyKuil MarHiTHoOro nons.

MocTaBneHa 3agjava BUPIWYETbLCA TUM, WO B MPUCTPIN, SKMA MICTUTb pe3ucTop, GinonapHuin
TPaH3UCTOpP, KOTYLUKY iHOYKTUBHOCTI, [Xeperno MOCTINHOT Hanpyry, NepLmnii Nomntc sKoro 3'egHaHo 3
nepwnM BMBOAOM EMHOCTI Ta MeplnM BWBOAOM KOTYLUKW iHOYKTUBHOCTI, APYTMA BUMBIA KOTYLLUKK
iHOYKTUBHOCTI 3'€QHaHO 3 KONEKTOPOM OBinonsipHoro TpaH3McTopa, 3rgHO 3 KOPUCHOK MOAENSHo,
BBEOEHO PE3NCTMBHUIA YYTNIMBUIN €NEMEHT Ha OCHOBI KOMMEKCHOI CMOMyKW, OPYry i TPeTo EMHOCTI,
APYrvn, TpeTin, 4YeTBepTMA Ta N'ATMN pe3ncTopy Ta Apyrvn GIinonsipHU TpaH3WCTOp, MpPUYOMY
nepwun MNomc gxepena MnOCTIMHOI Hanpyrn 3'€4HaHO 3 NepwuM BUMBOAOM NEPLUOro pesnctopa,
APYrMn BMBI4 KOTYLWIKW iHOYKTMBHOCTI 3'€OHAaHO 3 MepluMM BUBOAOM APYroi €MHOCTI Ta MepLimm
BMBOLAOM [JpYroro pesuctopa, ApYyrvi BMBIO OpPYroi €MHOCTI 3'€gHaHO 3 BMXiOHOK kremoto, basa
nepworo OiNOMNsSipHOro TpaH3ucTopa 3'€dAHaHa 3 MepLiMM BMBOOOM TPETbLOrO pe3ncropa, a emitep
nepworo 6inonspHoro TpaHaucTopa 3'e4HaHoO 3 NepLuMM BUBOOOM YETBEPTOro pe3nucTopa, a Takox 3
nepwnMM BMBOAOM TpPeTbOi €MHOCTI, MpUYOMY ApPYrui BMBIL TPeTbOl €MHOCTI Ta Apyrun BuBIg
4eTBEPTOro pesuncTopa NiaKMioYeHo A0 emiTepa Apyroro GinonsapHoro TpaHsucTopa, 6asa apyroro
finonspHoro TpaHaucTopa 3'egHaHa 3 ApyrMM BUBOLAOM JpYroro pesucropa Ta nepluM BUBOAOM
n'ATOro pe3ucTopa, KonekTop Apyroro 6inonspHoro TpaHaucTopa 3'egHaHo 3 ApyrMM BUBOLOM N'ATOrO
pesncTopa, ApyrMM BUBOOOM PE3UCTUBHOMO YYTNIMBOrO enemMeHTa Ha OCHOBI KOMMMEKCHOT CMOMyKK Ta
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ApyrMM BMBOAOM MepLlOl EMHOCTI, Neplnin BMBIL PE3MCTUBHOMO YYTIIMBOrO e€fieMeHTa Ha OCHOBI
KOMMMNEKCHOI CNOMyKn 3'eQHaHo 3 ApYrMMu BMBOL4AMM NEPLLOro Ta TPeTbOro pe3mcTopiB.

MpunCTpi MICTUTL D)Keperno NOCTIMHOMO XUBMNEHHS 1, KOTYLUKY iHOYKTUBHOCTI 2, EMHOCTI apyry 3,
TpeTio 5 Ta nepwy 13, BiAnoBigHO, nepwwui i apyruin BinonspHi TpaH3ucTopu 4 Ta 8, pesuctopu
apyrui 6, n'atmin 7, yetBeptun 9, TpeTin 11 Ta nepwun 12 Ta pe3nCTUBHUN YYTNNBUIN €MNeMeHT na
OCHOBI KomnnekcHoi crnonyku 10. lMepwwuin nontoc mxepena xuereHHa 1 3'€egHaHO 3 mepwmmu
BMBOZAAMM NepLuoi eMHOCTI 13, nepwioro pesuctopa 12 Ta KOTYLWKW iHAYKTUBHOCTI 2, OpYrMn BUBIA
KOTYLLKW iHOYKTMBHOCTI 2 MiOKMOYeHO OO0 MepLllioro BUBOAY APYroi €MHOCTI 3, nepLioro BuBOAY
Apyroro pesnctopa 6, a TakoX OO KofekTopa neplioro 6inonspHoro TpaHsuctopa 4, Apyrvn BUBIg
Apyroi emHocTi 3 3'egHaHO 3 BMXiQHOW Knemoto, 6a3a nepuioro GinonsipHoro TpaH3ucTopa 4 3'egHaHa
3 nepLUMM BMBOAOM TpeTboro peanctopa 11, a emitep nepworo 6inonsapHoro TpaHsuctopa 4 3'eaHaHo
3 nepwum BUBOAOM TpeTboi EMHOCTI 5 Ta nepwvMm BMBOAOM 4YeTBEPTOro pesucropa 9, npuyomy
ApYyrvi BMBILO TPeTbOI EMHOCTI 5 Ta ApYrMn BMBIO YeTBepToro pesucrtopa 9 Migkn4yeHo OO emitepa
apyroro 6inongpHoro TpaH3ucTtopa 8, 6a3a dkoro 3'egHaHa 3 ApyrMM BUMBOAOM ApYyroro pesuncrtopa 6
Ta nepwunm BUBOAOM N'ATOr0 pesmctopa 7, KONekTop apyroro 6inonsapHoro TpaHsucTopa 8 3'egHaHo 3
ApyrMM BMBOAOM N'ATOro pesucropa 7, OPYrMM BMBOOOM PE3UCTMBHOMO YyTNMBOrO efieMeHTa Ha
OCcHOBI komnnekcHoi cnonyku 10 Ta ApyrM BMBOAOM nepLloi emHocTi 13, nepwwuid BuBIA
PE3NCTUBHOIO YyTMMBOrO efieMeHTa Ha OCHOBI koMmnnekcHoi cronykun 10 3'egHaHo 3 gpyrumu
BMBOLaAMM MepPLLOro peauctopa 12 ta TpeTboro pesucrtopa 11.

Mpn UbOMY, PE3UCTMBHUN YYTNIMBUIN €NEeMEHT Ha OCHOBI KOMMSEKCHOI CMOSIYKM BUKOHAHWA Ha
OCHOBI HaHOKOMMNO3MUTHOro Matepiany u-metokco(kynpym(ll), 6icmyT(lll)) aueTnnauetoHaTy (1), Takoro
cknagy: CusBi(AA)4(OCHzs)s, ne HAA=H3C-C(O)-CH2-C(O)-CHs.

ABTOreHepaToOpHUI NEpPETBOPIOBAY MarHiTHOro Mons 3 pPe3vCTUBHMM YYTIIMBMM €MEMEHTOM Ha
OCHOBi KOMMIEKCHOI CMOMYKN Npautoe Takum YMHOM.

B no4aTkoBuiA MOMEHT Yacy MarHiTHe nore He [i€ Ha Pe3VUCTUBHUIA YYTNUBUIA €NeMeHT Ha OCHOBI
komnnekcHoi cnonykn 10. [bkepeno NOCTiMHOI Hanpyrn 1 3agae pexunm XMUBMEHHSA PE3NCTUBHOMO
YYTNIMBOrO €feMeHTa Ha OCHOBI koMMnekcHoi cronykn 10 Ta GinonapHux TpaH3aucTopie 4, 8, Ha
KOMeKTopax sIKMX BUHWUKAE Big'€EMHUIA OMip, WO NPUBOAUTb A0 BMHUKHEHHS €NTEKTPUYHUX KONMBaHb B
KOHTYpi, O YTBOPEHUN napanenbHUM BKIKOYEHHSM MOBHOMO OMOpY 3 EMHICHOK CKMNagoBOK Ha
enekTpogax Komnektop 6GinonsipHoro TpaHauctopa 4 Ta konektop 6inonspHoro TpaHsuctopa 8, sKi
napanenbHO nNig'€AHYIOTbLCA A0 KOTYLIKW iHOYKTUBHOCTI 2. €MHICTb 3 BWKOPUCTOBYETLCH AN
Y3rogKeHHs1 BUXiQHOI YacTOTU 3 aHTEHO. Pe3nCTMBHMI YyTNMBUIA eNeMEHT Ha OCHOBI KOMMMEKCHOI
cnonyku 10 yTBOpPHOE AINbHUK HaNpyrn, iKMW pa3om 3 pesuctopamu 6, 7, 11, 12 3agaioTb pexumm
poboTun BinonapHMx TpaH3ucTopiB 4 Ta 8, a eMHicTb 13 3anobirae NPOXOAXKEHHIO 3MIHHOTO CTPyMy
yepes mxepeno nocTinHoi Hanpyrm 1. JlaHutor emHocTi 5 Ta pe3sucTtopa 9 3agae TepmocTtabinisadito
OinonapHux TpaHaucTopie 4 Ta 8. Npu HacTynHin Aji MarHiTHOro Nonsi Ha Pe3nCTUBHUIA YYTIMBUN
ernemMeHT Ha OCHOBi KomnnekcHol crnonykn 10 3MIHIOETLCA €MHICHa CKknagoBa MOBHOrO OMopy Ha
enekTpogax kornektop 6inonspHoro TpaH3uctopa 4 Ta Konektop GinonsipHoro TpaH3ucTtopa 8, Wwo
BUKMMKAE €PEKTUBHY 3MiHY 4aCTOTM KONIMBASNIbHOIO KOHTYPY.

®OPMYIJIA KOPUCHOI MOLENI

ABTOreHepaTopHUI NepeTBopOBaY MarHiTHOro nosis 3 Pe3UCTUBHUM YYTIIMBUM €rIEMEHTOM Ha OCHOBI
KOMMIEKCHOI CMONyKW, WO MICTUTb pe3ucTop, OINonspHUIA TPaH3UCTOpP, KOTYLUKY iHOYKTUBHOCTI,
Jxepeno nocTinHOT Hanpyru, NepLUUn NOMC SKOro 3'€AHaHOo 3 NepLInM BUBOAOM EMHOCTI Ta NepLunm
BMBOLAOM KOTYLUKM iHOAYKTUBHOCTI, APYrMiA BWBIO KOTYLUKW iHOYKTUMBHOCTI 3'€QHAHO 3 KONEKTOpOM
BinondpHoOro TpaHancTopa, KM BiApPi3HAETLCA TUM, O B HbOTO BBEAEHO PE3NCTUBHWUWA YyTNMBUA
erneMeHT Ha OCHOBiI KOMMMEKCHOI Cnonyku, Apyry i TpeTi €MHOCTI, ApYruin, TPeTin, YeTBepTuin Ta
N'ATUA pesnucTopy Ta APYruin GINONSIpHUA TPaAH3UCTOP, NPUYOMY MEpPLUMIA NOMOC SKepena NoCTinHOI
Hanpyrn 3'€edHaHo 3 Mepwum BMBOAOM MEpLUOro pesuctopa, ApYruii BUBIO KOTYLUKW iHAYKTUBHOCTI
3'egHaHO 3 nepwuM BMBOAOM APYroi EMHOCTI Ta nepLyM BMBOAOM APYroro pe3ucTtopa, Apyrin BuBIg
OPYroi EMHOCTI 3'e¢QHaHO 3 BUXiIZHO Krnemoto, 6asa nepluoro GinonsipHOro TpaH3aucTopa 3'egHaHa 3
nepwuM BMBOOOM TPETLOrO pes3ncTopa, a emiTep neplioro GinondpHoOro TpaHauctopa 3'€egHaHO 3
nepLnMM BMBOAOM YETBEPTOro pPe3ncTopa, a TakoX 3 MepliuM BMBOAOM TPETbOi EMHOCTI, MPUYOMY
Opyruin BUBI4 TPeTbOol EMHOCTI Ta OPYrun BMBIO 4eTBEpPTOro pesuctopa NigKryeHOo OO0 emiTepa
Apyroro 6inonsapHoro TpaHaucTopa, 6asa apyroro 6inonapHoro TpaHsucTopa 3'edHaHa 3 Apyrum
BMBOJOM OpYroro pesucrtopa Ta nepLuinMm BUBOAOM M'ATOro pe3mctopa, KofiekTop Apyroro 6inonspHoro
TpaH3uctopa 3'€edHaHO 3 ApyrMM BMBOAOM M'ATOr0 pe3ncTopa, ApYrMM BUBOAOM PE3UCTUBHOIO
YYTNIMBOrO efieMeHTa Ha OCHOBI KOMMIEKCHOI CNOMyKM Ta ApYrMM BUBOAOM MepLUOl EMHOCTI, NepLunn
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BMBIf, PE3VCTUBHOIO YYT/IMBOIO €fleMeHTa Ha OCHOBi KOMIMJIEKCHOI CMOSyKM 3'€4HaHO 3 ApYrMu
BMBOJaMM NEpLLOro Ta TPeTbOro pesncTopis.
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