YKPAIHA o UA 1162489 13U
(| (51) MK (2026.01)
5 F15B 21/00

Q

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

A0,
SRS

(12) ONMC OO NATEHTY HA KOPUCHY MOJIEJ1b

(21) Homep 3asBku: u 2025 03177 (72) BuHaxigHuUk(n):

(22) [Hata nomaHs sasekn: 01.07.2025 Cnabkun AHgpin BaneHTtuHoBuy (UA),

(24) Hara, 3 5ol € wnHmn 02.04.2026 06ep'r.|ox PomaH P.OMa.HOBVI'-l (UA)
npaBa iHTeneKTyansHoi (73) Bornogineus (Bonoainbui): .
BMACHOCTI: BIHHI/ILl,bK!/IVI HAUIOHAITbHUU

(46) Ny6nikauis sinomocTeit 01.04.2026, Bron.Ne 13 TEXHIMHUU YHIBEPCUTET,
npo AepXaBHY Byn. XmenbHuubke woce, 95, M. BiHHMUSA,
peecTpaliio: 21021 (UA)

(54) TEHEPATOP IMMNYJNbCIB TUCKY MNAPAMETPUYHOIO TUMy 3 PO3OIbHUM KEPYBAHHAM
3AMIPHUMU ENEMEHTAMU

(57) Pedpepar:

[eHepaTop iMNynbCiB TUCKYy MNapameTpuyHOro Tuny 3 pPO3A4iMIbHUM KEpyBaHHAM  3anipHUMU
erniemMeHTaMn MiCTUTb MaricTpani nigsogy Ta BigBoAy eHeproHocist i kopnyc. B kopnyci aMOHTOBaHi
OBa 3anipHi eneMeHTn nNepuloi i Apyroi NnoL repmeTumaadii, ski y BUXiQHOMY NOSOXEHHI YTBOPIOOTH
HanipHy, NPOMDKHY Ta 3NMBHY MOPOXHUHW. [1py LbOMY 3anipHUIA eneMeHT ApYrol NnoLi repMmeTmusauii
BCT@HOBIMEHUA OOHMM TOPLIEM B LIEHTparnbHy PO3TOYKY KOPMyCy, a iHWMM TOpPUEM BCTAHOBIEHWUA 3
MOXIMBICTIO KOHTaKTy 3 perynioBanbHMM CTakaHOM, Ha $IKOMY BCTaHOBIIEHO KOHTprawky
perynoBanbHOro CcrakaHa, 3 KpWLKOH. 3anipHui eneMeHT nepLuoi nnowi repmeTtusadii obneptum
OAHVMM TOpUEM B LiEHTparbHYy PO3TOYKY KOpMycy, a iHWWM TOPLEM BCTAHOBMEHMN 3 MOXMMBICTIO
KOHTaKTy u4epe3 MIyHXep 3 perynioBanbHMM [BUHTOM, Ha $SIKOMY BCT@HOBMIEHO KOHTPramky
perynioBanbHOro reuHTa.
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KopucHa mopgenb HamexuTb OO ranysi mMawuHoOydyBaHHsS, a Ccame CTOCYeTbCs anapaTtypu
KepyBaHHSA Ta perynioBaHHs BibpauilHMX rigponpueBodis, i Moxe OyTM BUKOpUCTaHa y npuBoaax
Bibponpecis, BUNpobyBanbHNX CTeHAIB, 6yaiBeNbHUX Ta KOMYyHanNbHNX BiBpoOMaLLVH TOLWO.

Binomnii reHepatop imnyneciB Tucky (INT) andepeHuianbHol gii [MaTteHT YkpaiHa Ne 29363, MK
F15B21/00, ony6n. 10.01.2008, 6Gion. Ne 1], wo MicTUTb KoOpnyc, NigNPYXMHEHWA KnanaH,
3'egHyBanbHi NaTpyokn, NiANPYyXMHEHUMN KnanaH BUMKOHAHWW [OBOCTYNIHYACTUM, MNpUMYOMY MepLia
CTyMiHb MEHLUOro pAiameTpa MNpUTUCHYTa A0 YCTaHOBOYHOrO Cigna, a Agpyra CTyniHb OinbLioro
AiameTpa BMKOHaHa 3 MOXIMBICTIO MO3UTUBHOMO NEPEKPUTTA KiNbLIEBOT PO3TOYKN Y KOPMYCi, 3B'A3aHOT
3i 3NMBOM, a BEpPXHs 4acTMHa APYroi CTyneHi nianpyXkmHeHoro knanaHa 6inblworo AiameTpa
pos3TalloBaHa y NPOMKHI NOPOXHWHI, YTBOPEHIN B Tini kopnyca, NpM4oMy Ha BEPXHiN YacTuHI gpyroi
CTyNeHi KrnanaHa BMKOHaHI MO3[0BXHi NPOTOYKN, SKMMU NMPOMDKHa NOPOXHMHA 3'€AHaHa 3 KinbLeBol
PO3TOYKOK, OKPIM TOro, BEPXHA YacTuHa ApYyroi CTyneHi NianpykMHEHOro KranaHa BCTaHOBMeHa 3
MOXJSTMBICTIO KOHTaKTy 3 MAYyHXEPOM-LUTOBXa4yeM, SKUN MignpyXMHEHUN BiOHOCHO KOpPMNycy i CBOELD
BEPXHBOK YaCTMHOK BXOAUTb Y HaAKNanaHHy NOpPOXHWMHY, L0, B CBOKO Yepry, CnosiydyeHa kaHamnom 3
nigKranaHHOK MOPOXHMHOK, HaA SIKOK po3TalloBaHa neplua CTyniHb NiANPYXMHEHOro KnanaHa i sika
MOCTIMHO 3B'A3aHa i3 HanipHOK MaricTpanmio, nepLua Ta gpyra CTyniHb KrnanaHa CnifibHO 3 KOprycom
YTBOPIOIOTE 3aMKHYTY MOPOXHWHY, LLO 4Yepes3 Apocenb MOCTIMHO 3B'A3aHa 3 KinbLEBOK PO3TOYKOLD,
AiameTp nepLuoi Ta ApYroi CTyneHi KnanaHa, a Takox NiyHXepa-lToBxaya BMKOHAaHI y HACTYMHOMY
cniBBigHOWeEHHI: di<d2<ds, ge di, dz2, ds - BignoBigHO, AiameTpu NNyHxepa-wToBXada i NnepLoro Ta
OpYroro CTyneHsa knanaHa, Mae B KOPMyci JOOaTKOBY BEPXHIO KiNbLEBY PO3TOYKY, fika 3'egHaHa 3
HamipHOK MaricTpannio, npu4yoMy nepekputTa hB (BigCTaHb Bi4 BEpXHbOro TOpusi MNNyHXepa-
lToBXa4a 00 BEepXHbOi MMOWMWHN BEPXHbOi KinbueBoi po3Toykn) ckrnagae 0,5...1 BenunuuHM
NO3NTMBHOIO NepekpuTTs hn, oKpiM TOro, HagKnanaHHa NOPOXHUHA Yepes3 Ao0AaTKOBUIA perynboBaHUii
Apocenb MNOCTIMHO 3B'A3aHa 3i 3NMBHOKO MaricTpansio.

Heponikamn KOHCTPYKUii € cknagHicTb 3abe3neyeHHs HanawTyBaHb reHepaTopa iMnyrnbCiB TUCKY
(F1T), wo noe'a3aHo i3 0COBMMBOCTAMMN KOHCTPYKLI.

Hanbinbw 6nu3bkum [0 3asBNEHOro NPUCTPOID € reHepaTop iMMymbCiB TUCKY NiABULLIEHOT
nponyckHoi 3gaTtHocTi [[ateHT YkpaiHa Ne 140788, MINK F15B21/00, ony6n. 10.03.2020, 6ton. Ne 5],
MICTUTb MaricTpani nigsogy Ta BiABOAY €HEProHocis, KOpryc, B SIKOMY PO3MILLEHWUA KnanaH, siKUn
BCTAHOBMEHMIN 3 MOXIUBICTIO KOHTAKTY 4epe3 MiyHxXep 3 peryntoBanbHMM BUHTOM, KpiM TOro, Lo
KnanaH po3MilleHo B rifb3i, sika O4HMM TOopLeM BrnepTa B OHO PO3TOYKM KOPMyCy, a iHWWM Topuem
nignepTa KpPUWLLKOK, KnanaH KOHTaKTye OAHUM TOpLEeM 4epe3 KOHIYHY acky 3 cignom, ske
BCTAHOBIEHO 3 MOXIIMBICTIO KOHTAKTy 3 BTYIKOK-KNanaHoM, sika obrnepta 4epe3 BUTY MPYXUHY Ha
CTyniHYacTy BTYMKY, WO BCTaHOBMNEHa Ha 30BHIlWHIA NOBEpXHi BTyMKU-kNnanaHa i 3adpikcoBaHa
CTOMOPHUM KifbLeM.

Heponikamu npucTpoto € cknagHicTb 3abe3neyvyeHHst HanawTyBaHb reHepaTopa iMMynbCiB TUCKY Ta
OBMeXeHHS1 PYHKUIOHaNbHMX MOXIMBOCTEWN, BIOCYTHA MOXIUBICTb MO (POPMYBaHHIO napameTpis
iMMyNbCY TUCKY.

B ocHoBy kopuCHOI MOAerni nocTaBrneHa 3agadya CTBOPEHHS Takoro reHepartopa iMnynbCiB TUCKY
napamMeTpuyHOro TUMy 3 PO3AiNbHUM KEpyBaHHAM 3anipHUMKU eneMeHTamu, B SKOMY 3a paxyHOK
HOBUX €erfeMeHTIB Ta iX pOo3TallyBaHHA KOHCTPYKTMBHO peanidyBaTu iHAMBIQyanbHi ABa 3anipHi
eneMeHTX nepLioi i Apyroi nnow repmeTtusauii 3 BiAMNOBIAHUMWU MeXaHi3MaMu perynioBaHHS, LWo
O03BOMUTbL HE3anexHo perynioBaTtv TUCKU BIOKPUTTS KOXHOMO 3anipHOro enemMeHTa 3 po3LMPEHHAM
napameTpiB Ta giana3oHy BibpOHaBaHTaXXEHHS.

lMocTaBneHa 3agayva BUPILLYETBLCA TUM, LLIO B reHepaTopi iMNynbCiB TUCKY NapamMeTpu4Horo Tuny 3
pPO34iNbHUM KepyBaHHAM 3anipHUMK eneMeHTaMu, WO MICTUTb MaricTpani nigsogy Ta Bigsoay
€HeproHocisa i Koprnyc, 3rigHO 3 KOPUCHOK MOAEennio, B KOprnyci 3MOHTOBaHi ABa 3anipHi enemeHTu
nepLoi i Apyroi nnow, repmeTm3adii, ki y BUXiGHOMY MOMOXEHHI yTBOPKOKTb HamnipHy, NPOMiKHY Ta
3MIMBHY MOPOXHUHU, MPU LIbOMY 3anipHUIA eNeMeHT APYroi NMoLli repMeTr3auii BCTaHOBNEHWI OOQHUM
TOPLEM B LEHTparibHy po3TOYKY KOPMyCy, a iHWMM TOPLEM BCTAHOBIIEHUIA 3 MOXIMBICTIO KOHTAKTY 3
perynioBanbHUM CTakaHOM, Ha $SIKOMy BCTaHOBIIEHO KOHTPramky peryrnioBanbHOro crakaHa, 3
KPUWLLIKOIO, a 3anipHWiA enemeHT MepLUoi Mol repmeTunsauii obnepTnii ogHMM TOpUEM B LieHTparnbHy
PO3TOYKY KOpMycy, a iHWMM TOpLUEM BCTAHOBMEHUN 3 MOXIMBICTIO KOHTaKTy 4epes3 MniyHxep 3
peryrntoBanbHUM rBUHTOM, HA SKOMY BCTaHOBINEHO KOHTPramky peryntoBanbHOro rBuHTa.

Ha kpecneHHi npeacTtaBneHo OydoBYy reHepartopa iMMAynbCiB TUCKY NapaMeTpuyHOro Tuny 3
pPO34iNbHUM KepyBaHHAM 3anipHUMU enemMeHTamu.

eHepaTop iIMMAYNbLCIB TUCKY MNapaMeTpuUyHOro TuMy 3 pPO3A4iNbHUM KepyBaHHAM  3anipHUMu
eneMeHTaMu MICTUTb MaricTpani nigsody Ta BiABOOY €HEeproHocis, B Kopnyci 3 BMOHTOBaHi ABa
3anipHi enemeHTN nepwoi 1 i gpyroi 2 nnow, repMeTu3auii, Ski y BUXiQHOMY MOMOXEHHI YTBOPOKOTb
HanipHy 4, NPpOMiKHY 5 Ta 3nMMBHY 6 MOPOXHWHM, MPU LbOMY 3anipHWA eneMeHT 2 Apyroi noLli
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repMeTm3salii BCTAHOBNEHUN OAHUM TOpUEeM B LEeHTparnbHY PO3TOuYKy Kopnycy 3, a iHWWMM Topuem
BCTAHOBMEHUA 3 MOXIUBICTIO KOHTAKTy 3 peryrnioBanibHUM CTakaHOM 9, Ha SKOMY BCTaHOBMEHO
KOHTpramky 11 perynitoBanbHOro ctakaHa 9, 3 KpULIKOK 7, a 3anipHUiA enemMeHT nepLluoi nnowi
repmeTmsadii 1 obnepTun ogHMM TopueM B LeEHTparbHYy PO3TOYKY Koprycy 3, a iHWMM TopLem
BCTAHOBMEHUA 3 MOXIMBICTIO KOHTaKTy 4epes nnyHxep 8 3 perynioBarnbHuM rBuHToM 10, Ha skomy
BCTaAHOBMEHO KOHTPramky 12 perynioBanbHOro reuMHTa.

[eHepaTop iMMAYNbLCIB TUCKY MapaMeTpuUyHOro Tuny 3 pPO3A4INbHMM KepyBaHHAM 3anipHumu
ereMeHTaMm nNpawe HaCTyNMHUM YMHOM.

EHeproHocin nogaetbcs B HaMipHy MOPOXHUHY 4 | NOYMHAE OisiTU Ha Topelb 3anipHUn enemeHT
nepLoi nrowi repmeTmsadii 1. B pe3synbTaTi 3pocTae TUCK eHeproHocis B HanipHin NOPOXHWMHI 4 00
BEMWYMHU TUCKY BIOKPUTTSA reHepaTopa iMnynbCiB TUCKY:

p1=Ka-yoi/f1, (1)

ae: ki, yo1 - BianoBigHO, XOPCTKICTb NPY)KHOrO efieMeHTa 3anipHoro enemeHTa 1 i Moro nonepegHsi
aedopmaldis; f1 - nnowa nonepeyHoro nepepisy 3anipHoro enemMeHTa nepLloi NMoLLi repmeTmaadii.

3a MpoxomKeHHs nepLloro 3anipHoro enemeHta 1 gopaTHoro nepekputta hai BiobyBaeTbcs
3'eQHaAHHSA HamnipHOI MOPOXHMHU 4 | NPOMIKHOT MOPOXHUHKM 5. BpaxoBytoun manuim ob'eM MPOMIKHOT
NOPOXHWHM 4, TUCK Mif Yac 3'€g4HaHHA NPOMIKHMX NOPOXHUH 4 | 5 3anuwaeTbes Ha PiBHI TUCKY 1.

B MoOMeHT 3'egHaHHA HamipHOI MOPOXHWMHU 4 i NPOMIKHOI NMOPOXHWHWM 5 dig eHeproHocia nia
TMCKOM p1 PO3MOBCHOIKYETLCA HA BCIO MIIOLLY NOMEpPEYHOro nepepisy 3anipHoro enemeHta 2 gpyroi
nnowi repmeTtumsadii - f2, WO CNpMYMHAE NpULWBUOWEHUA PyX Ha Wnisaxy haz-hai. icna npoxomkeHHs
AOAaTHOro NepekpuTTa BiabdyBaeTbCA 3'€AHaHHS HanipHoi 4 i 5 NMPOMIXKHOI NOPOXHWUH i3 3MMBHOIO
NOPOXHWHOK 6. BHacnigok 3'eaHaHHs NOPOXHUH 5 i 6 TUCK 3HWXKYETLCS B HaMipHIN NOPOXHUHI 4 OO
Tucky 3akputTa [T - BigGyBaeTbCa 3BOPOTHMI pPyX ABOX 3anipHWX enemeHTiB 1 i 2, 40 MOMEHTY
NOBHOI repmMeTm3aLii NopoxxHuH 4, 5 6.

[Ona peryntoBaHHs TUCKY BigkputTa [T BMKOpPMUCTOBYETBHCS perynioBanbHUin rBUHT 10, HA dkomy
BCTAHOBIIOETLCA KOHTpravka 12 perynioBafibHOro rBMHTa, WO BNMPAeTbCs 0O Topeub MNpPYXMHHOT
YacTMHM 3anipHOro enemeHTa 1 nepLlioi nnowi repmeTusauii. PerynioBaHHA TUCKY BIOKPUTTA ApYroi
nrowi repMmeTunsauii 34iNCHIOETLCA perynoBanbHMM CTakaHoOM 9, L0 BCTAHOBMEHUI B Kpuuwui 7, Ta
iKCyeTbCA KOHTpramkow 11 perynioBanbHOro crakaHa, sikMi obneptui 00 NPYXUHHY 4YacTUHY
3anipHOro enemeHTa 2 Apyroi nnowi repmeTusadii. [Ina nigsogy Ta BigBO4Yy €HeproHocis B kopnyc 3
BMKOHaHHI BigNOBIgHI MaricTpani Anga nogadi Ta 3NMBY EHEProHoCis.

®OPMYIJIA KOPUCHOI MOLENI

eHepaTop iMNynbCIB TUCKY MapaMeTpu4yHoOro TUMy 3 PO3AifIbHUM KepyBaHHAM  3anipHUMu
erieMeHTamu, LWo MICTUTL MaricTpani nigBogy Ta BiABOAY €HEProHoCis i KOpNyc, SKUN BiAPi3HAETbCA
TUM, WO B KOpMNyci 3MOHTOBaHi ABa 3anipHi enemMeHTW nepLlol i Apyroi nnow, repmeTmsadii, aki y
BUXiAHOMY MOMOXEHHI YTBOPIOIOTb HanipHy, NPOMIXKHY Ta 3fIMBHY MOPOXHUHKU, MPU LbOMY 3anipHWUiA
eneMeHT Apyroi NroLli repMeTu3alii BCTAHOBMEHUN OAHUM TOpLIEM B LIEHTpanbHy pO3TOYKY KOpMycy,
a iHWWUM TopLeM BCTAHOBMEHMW 3 MOXIMBICTIO KOHTaKTy 3 peryroBaribHUM CTakaHOM, Ha AKOMY
BCTAHOBIMEHO KOHTPraviky perynioBanbHOr0 CTakaHa, 3 KPULLKOH, a 3amipHMN eneMeHT nepLuoi nnoLwi
repmetusadii obnepTui OgHMM TOpUEM B LUEHTparnbHy PO3TOYKY KOPMycy, a iHWuM Topuem
BCTAHOBMEHUA 3 MOXIUBICTIO KOHTaKkTy 4epes3 MnyHXep 3 perynioBanbHUM [BUHTOM, Ha SKOMY
BCTaHOBIMEHO KOHTPramnky perynioBarnbHOro rBuHTa.
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