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(57) Pedpepar:

MpucTpin ana TennoBi3iNnHOro AiarHOCTyBaHHS 0OMOTOK poTopa rigporeHepatopa MICTUTb N OKPEMUX
iHppayepBOHUX ceHcopiB, OMOK 3agaHHA NOMOXEHHSA, TpY LMEPOBI KOMMapaTopu, YOTUPU eNEMEHTHU
I, YoTMpn Tpurepu, OBa reHepaTopu iMNynbCIB, AiNIbHUK 4YacToTh, OydepHUn perictp, AaTyuk
MONMOXEHHS, TPU pericTpy, po3nodinioBad TakTiB, cymaTtop, ONOK 3adaHHs LBWAKOCTI, KOmyTaTop,
KEpPOBaHWA AOiNbHMK 4YacToTW, OMOK NiAroTOBKM AaHux, ONok nam'aTi, nepwnin  NiYMIbHUK,
BiJEOKOHTPONbHUIA OnOK, ABa kepoBaHi MiacunoBadi, reHepatop Hanpyru. Mpu ubomMy n BuxogiB
iHppayepBOHOro Mpuimaya nigknoyeHi 0o BXigHOI wWuHWM BydepHoro perictpa. bnok 3agaHHs
MOMNOXEHHST Ta OATYMK MOMOXEHHS 3'€QHaHi CBOIMWU BUXIAHMMU LMAPOBUMKU LUMHAMMK, BignoBigHO, 3
nepLuol Ta APYro BXiAHUMW LMPOBUMA LLUIMHAMK MepLloro LmMdpoBOro Komnaparopa, BuXig siKkoro
NigKNioYeHMin 0o nepLloro Bxoda nepLluoro enemMeHdTa |, Buxig skoro 3'eqHaHUn 3 nepLuvMm BXOAOM
nepLloro Tpurepa, BuXig AKOro MigknioYeHWn 0o nepllioro Bxody Apyroro enemeHTta |, Buxig sikoro
3'eQHaHM 3 NepLUIMM BXOA0M Oroka MigroToBKM AaHUX Ta 3i BXOAAMM AiNbHKKA 4acToTW, KOMyTaTopa
Ta reHepaTopa Hanpyru, BUXig SIKOro nigkroyYeHni oo Apyrnx BXOAIB NepLloro Ta Apyroro kepoBaHUX
nigcvnioBavie, BUXOAN AKUX 3'€dHaHi, BIONOBIQHO, i3 TpPeTiM Ta ApYyrMM BXO4aMu BiAEOKOHTPONbHOIo
6roka. Buxig AinbHMKa 4acToTy MiAKMOYEHMI OO0 MEPLUOro BXOAy BiA€OKOHTPONbHOro 6rnoka Ta go
Bxoay OydepHoro perictpa, BMxigHa LUMdpPOBa LWMHA AKOro 3'egHaHa 3 BXiAHOK LMGPOBOK LUMHOK
KOMyTaTopa, BUXiZ SKOro MigkmnoyYeHun 4o Apyroro Bxody 6noka nigroToBkM AaHUX Ta 40 YeTBepToro
BXOAY BiJEOKOHTPONbHOro 6roka. BuxigHa umndpoBa WnHa NepLuoro nivnnbHUKa 3'egHaHa 3 BXigHO
LUMPOBOIO LLMHOK GrioKa Nam'aTi, Nepwnin Ta gpyrui BUXOAM SIKOro MigKMYeHi 40 nepLinx BXOAIB,
BiOMOBIAHO, Opyroro Ta MepLlioro KepoBaHWX nigcunoBadiB. BuxigHa undpoBa wwuHa gaTtymka
NnonoXeHHs 3'egHaHa 3i BXiOAHMMW LMMPOBMMU LUIMHAMW NEpLUIOro Ta APYroro pPericTpiB, BUXIAHI
UMMPOBI WMHW AKUX NIOKIHOYEHI 40 nepLuoi Ta Apyroi BXiAHWX LMdpoBUX LWKMH LMPOBOro cymatopa.
Buxig 6noka nmigrotoBku gaHux 3'egHaHui 3 konamm EOM. BuxigHa umdpoBa WwunHa 6noka 3agaHHs
LWBWAKOCTI MigknoveHa A0 Apyroi BXiAHOI UMPOBOI WKMHM Apyroro LUmdpoBoro kKomnapartopa.
BuxigHa uudpoBa LWKHA LMPPOBOro cymartopa 3'eqHaHa 3 BXiAHOK LUMPOBOID LUNMHOK TPETbOro
pericTpa, BuXigHa uudpoBa LWKMHA SKOro NiAKMyYeHa A0 nepLluoi BXiaHOT LUMEpPOoBOI LUMHU APYroro
LMdpOBOro koMmnapartopa Ta 40 BXiAHOI LMGPOBOI LUMHW KEPOBAHOMO AiflbHMKA YacTOTM, BXid AKOro
3'eQHaHU 3 BMXOOOM [JpYyroro reHepatopa iMnynbCiB. Buxig kepoBaHOro fAinbHWKa 4YacToTu
nigknioYeHnn o Apyroro Bxoay Apyroro enemedTa |. lNMepwwuin Ta gpyruin BUuxoam posnofintosaya
TakTiB 3'egHaHi 3 BXO4amu NepLloro Ta Apyroro perictpis, BignosigHo, a TpeTin BMXIA NigKMOYeH o
BXOAOy TpeTboro perictpa. BuxigHi LMdpoBi WMHW NepLuoro Ta Apyroro pericTpis 3'€4HaHi 3 nepLuoro
Ta ApYro BXiAHUMW LNPOBUMU LWLIMHAMU TPETLOro LMdpoBOro kKoMnapartopa, BiAnosigHO, nepLuni
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Ta Opyrvn BMXOOM SIKOro MigKmoYeHi, BignosigHo, OO NepLinx BXOAiB APYroro Ta TpeTboro Tpurepis,
BMXOAWN SIKMX 3'€dHaHi, BignoBigHO, 3 MEpLMMKU BXO4aMW TPETbLOro Ta YeTBEpPTOro enemeHTiB |,
BMXOOWN SAKMX MiOKMNIOYEHI OO MepLloro Ta ApYroro BXOZiB MepLUoro nivunbHKKa, BignosigHo. Buxig
apyroro umdcpoBoro Komnaparopa 3'€4HaHuMi 3 MepLunM BXOOOM YEeTBEpPTOro Tpurepa, BuXig SKoro
nigKknioYeHnn Jo apyroro Bxoay neplioro enemeHta |. [pyri Bxogu opyroro, TpeTbOro Ta YeTBepToro
Tpurepis nigKMOYEeHi A0 TPeTboro BMXOAy po3noAinioBaya TakTiB. [pyri BXxogu TpeTboro Ta
yeTBepToro enemeHTiB | 3'egHaHi 3 BMXOAOM QAinNbHMKA 4acTtoTn. Buxig nepworo reHepartopa
iMAyNbCiB NIAKNIOYEHU A0 BXo4y poanogintoBaya TakTiB. KpiM UbOro B MPUCTPIA BBEOEHO Tpwu
NiYNNBHUKN, TPU pericTpu, Tpy enemeHTn |, enemeHT ABO, enemeHT HI, n'aTun Tpurep, komnaparop,
yeTBEPTUN LNMPOoBUIN KoMNapaTop, opmMyBad iMNynbCiB Ta uudposui iHagnkatop. MNpu ubomy BUXIa
JinbHMKa 4acTtoTu 3'egHaHMA 3 BXOAOM M'ATOrO Tpurepa, Nepwui Ta APYrMin BUMXOOM SIKOTO
NiAKMYeHi, BignosigHo, 40 NepLUMX BXOAIB N'ATOr0 Ta WOCTOro efieMeHTiB |, BUXoamn skux 3'egHaHi 3
nepwnMm BXoAamMm YeTBepToro Ta N'ssToro pericTpis, a Apyri BXogn pa3om 3 ApYyrMmM BXOAOM CbOMOTO
ernemMeHTa | nigknioyeHi Ao Buxody KomnapaTtopa, BXig SKOro 3'eqHaHWi 3 BMXOAOM KOMyTaTtopa.
Mepwwuin BXia CbOMOro enemeHTa | nigknyYyeHUn 00 BMXOQY YeTBEpPTOro UMcpoBOro Kommnapartopa,
neplia Ta gpyra BXigHi UMdpPOBI WMHKM AKOro 3'€4HaHi, BignoBigHoO, 3 BUXiAHMMU LUGPOBUMM LWNHAMN
YeTBEPTOro Ta N'ATOro pericTpis, BXiAHI LMMPOBI LWNHM SKUX MIOKMIOYEHI A0 BUXIOHOI LMPOBOI LUNHK
ApYroro nivynnbHWKa, a gpyri BXognm Skux pa3oM 3 BXoAoM popMyBaya iMnynbCiB Ta BXO4OM LUOCTOro
pericTpa 3'egHaHi 3 Buxogom enemeHta ABO, neplumii BXig SIKOro nigkniovYeHUn 4o BUXOAY TPETbOro
nivnnbHUKa, Neplnin BXig AKoro 3'€eAHaHMin 3 BUXOOOM OPYroro fivuMnbHUKa, a Apyrun BXig pasom 3
ApyruMK BXodamMu pgpyroro nivumnbHuka Tta enemeHta ABO nigknitodeHi 0o BUxoA4y NepLUOro
LMdpoBoro Komnapatopa. Buxig dopmyBada iMnynbciB 3'egHaHui 3 OpyrM BXOAOM 4YeTBEPTOro
nivnnbHUKA, NepLni BXig SIKOro Nigkn4YeHnn 0o BUXOA4y CboMOro enemeHta |. BuxigHa uundposa
WnHa 3'egHaHa 3 BXiQHOK UMPOBOIO LUMHOK LIOCTOrO perictpa, BuxigHa umdpoBa LWKMHA SAKOro
nigknoyeHa 4o BXigHOI LundpoBoi WKHKU undpoBoro iHgukatopa. MNepwuin BXig Apyroro AivunbHuKa
3'edHaHW 3 BMXOAOM [pyroro enemeHTta |, Buxig 4eTBepToro Tpurepa MigKMYEHUn OO BXody
enemeHTa HI, Buxig Akoro 3'eaHaHni 3 opyrmm BXOAOM NEpLUOro Tpurepa.
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KopucHa mogenb HanexuTb 00 OEe3KOHTaKTHOI TepMoMeTpii i Moxe O6yTuM BMKOpUCTaHa Ans
BUMIpIOBaHHS TemnepaTypu o00'ekTiB, WO obepTaloTbCs, 30Kpema MoBepXxHi OOMOTOK poTopa
rigporeHepartopiB.

Binomnii npuctpin gns 6e3KOHTaKTHOro BMMIPIOBaAHHA TemnepaTypu poTopa rigporeHepartopa
[MaTeHT Ha KopucHy mogenb Ykpainm Ne 104551, MK GO1K 13/08, ony6n. 10.02.2016, 6ton. Ne 3],
o MicTUTb 06'eKTMB, iHPpaYepBOHMI NpUMaYy, WO MICTUTb N OKpeMux iHpavyepBOHMUX CEHCOPIB,
Onok 3apaHHA NONOXeHHs, ABa UudpoBi komnapaTopu, ABa enemeHTn |, enemeHnt HI, Tpurep, aea
reHepatopu iMnynbciB, AiINbHUK 4acToTu, OydepHUn pericTp, AaTyMK MOJIOXKEHHS, TPU PEricTpw,
posnogintoBay TakTiB, cymaTop, 6ok 3agaHHs LWBWAKOCTI, KOMYyTaTop, KEPOBaHUIM OiMbHUK 4acToTw,
Onok nigrotoBkM paHux, OMOK nam'aTti, NIYUNbHUK, BIOEOKOHTPONbHUA ©ONOK, OBa KepoBaHi
nigcunoBadi, reHepaTop Hanpyru, NpMYoMy N BUXOAIB iHGOPayYepBOHOrO npuMMada nigknyeHi 4o
BXiAHOI WWHKM BydepHOro perictpa, 650K 3a4aHHSA NONOXEHHS Ta AaTYMK NONOXEHHSA 3'€4HaHi CBOIiMU
BUXiOHUMU UMPOBUMN LIMHAMM, Bi4MOBIAHO, 3 MEPLLOK Ta APYrok BXiAHUMU LUAPOBUMM LLUMHAMMU
nepLuoro uncpoBOro Komnaparopa, BUxig SKoro niaknoyYeHnn o NepLUoro BXo4y nepLuoro enemMeHTa
|, BuXig Akoro 3'egHaHM 3 NepLUMM BXOOOM Tpurepa, BUXia SIKOro MigkniovYeHun OO0 nepLloro Bxoay
apyroro enemeHTa |, Buxig sikoro 3'egHaHuin 3 nepwvMm BxogomM 6noka nigroToBKM AaHuX Ta 3i
BXOOAMM JiNbHUKA 4acTOTK, KOMyTatopa Ta reHepaTtopa Hampyru, Buxig sIKOro MigknoYeHun 0o
APYrvx BXOAIB NepLloro Ta Apyroro KepoBaHUX NiACWMMOBaYiB, BUXOAM AKMX 3'egQHaHi, BigNoBigHo, i3
TpeTiM Ta gpyruM BXOOaMM BiOEOKOHTPONbHOro Groka, BuXig AinbHWKA 4acTOTWM MigKNHOYEHUA [0
nepLUoro BXoAy BiA€OKOHTPOSIbHOrO Grioka, A0 BXOAIB NivunbHMKa iMnynbciB Ta OydepHoro perictpa,
BUXiOHaA WKWHa SIKOro 3'egHaHa 3 BXiQHOK LUMHOK KOMyTaTopa, BUXig SIKOro MNigkmiovYeHnn 4o Apyroro
Bxody Ornoka nigroToBkM AaHWX Ta A0 YEeTBepToro BXOA4Y BiOEOKOHTPOMbHOro Ooka, BuxigHa
umdpoBa WnHa NivnnbHUKa 3'egHaHa 3 BXigHOW LMPOBOIO LWMHOK Grioka nam'aTi, nepLlunin Ta Apyrum
BUXOAWM €KOro MigKMHOYEeHi OO0 neplmx BXxofiB, BiONOBIAHO, APYyroro Ta NEepLloro KepoBaHMX
nigcvnioBavis, BuXigHa UMdpPOBa LWMHA AaTynKa MOJIOXEHHA 3'egHaHa 3 BXIQHMMU UMEPOBUMMU
LUMHaMW NepLLIOro Ta APYroro pericTpis, BUXiAHI LUPOBI WMHN AKX NIOKMHOYEHi 40 nepLloi Ta gpyroi
BXiOHUX UMMPOBUX LWIMH LUMEPOBOrO CymaTopa, BUXid MepLloro reHepartopa iMnynsciB 3'€gHaHun 3
BXOOOM pO3rnogintoBaya TakTiB, NepLumn Ta Apyrmin BUXOAM SIKOrO MiAKMOYEHi, BiANoBigHO, OO BXOAiB
nepLuoro Ta ApPYyroro pericTpis, Buxig 6mnoka nigrotoBku gaHux 3'egHaHum 3 konamym EOM, BuxigHa
undposa WrHa Gnoka 3agaHHsA WBMAOKOCTI NigKNYeHa A0 APYroi BXigHOI LMAPOBOI WWHM APYroro
umMdpoBoro komnapaTtopa, BuxigHa uudpoBa LWMHaA UMEPOBOro cymaTtopa 3'egHaHa 3 BXiQHOW
LMdpPOBOIO LLUMHOK TPETLOro pericTpa, BuxigHa LmMdpoBa LWMHa 9KOro nigkrnoveHa 4o nepLuol BXigHol
UMdpPOBOI LWMHU Apyroro uMdpoBOro Komnapartopa Ta [0 BXigHOT LMEPOBOI LUMHW KepOBaHOro
AiNbHWKa 4acToTu, BXid SIKOro 3'egHaHUn 3 BUXOAOM APYroro reHepartopa iMnynbciB, BUXiA4 ApYyroro
LumdpoBoro Komnapartopa nigkmoyYeHUnn [o Apyroro Bxody neploro enemeHta | ta go Bxoay
enemeHTa HI, Buxig sikoro 3'egHaHumn 3 Apyrum BXOAOM Tpurepa, BMXig KepoBaHOro AifbHuKa 4acToTu
NigKNIOYeHNn 00 ApYroro Bxody Apyroro enemMeHTa |, TpeTin Buxig po3nogintoBaya TakTiB 3'eQHaHuN 3i
BXOZOM TPETLOro pericTpa.

["ONoBHUM HeJonikoM AaHOro NPUCTPOIO € Te, WO BiH He A03BOoNseE iAeHTUdIKyBaTK Ta ikcysaTu
BUTOK 3 MigBULLEHOK TemnepaTypol mnonwca ob6MOTKM poTopa rigporeHepatopa B MNPOLEC
BMMIpIOBaHHS MOro TEMMOBOro MOPTPEeTy Mig 4Yac poboTun, OCKiINbKM rigporeHepaTop € cneumdivyHo
€IeKTPUYHOI MaLUMHOK 3aKPUTOrO BMKOHAHHS, LLIO YCKITAOHIOE AOCTYN A0 Noro o6epToBUX YaCTHH.

3a Hanbnwk4ymnm aHanor BubpaHo NpuUCTpii AN Ge3KOHTaAKTHOrO BMMIPHOBAHHA TemnepaTtypu
poTtopa rigporeHepatopa [[1aTeHT Ha kopucHy mogenb Ykpainm Ne131237, MIMK GO1K 13/08, ony6n.
10.01.2019, 6ton. Ne 1], wo MicTuTb 06'eKTUB, iHppaYepBOHMI MpUIAMad, WO MICTUTb N OKPEMUX
iHpayepBOHMX CEHCOpIB, ONOK 3a4aHHsI NOMOXEHHS, TPU UMPOBI KOMNapaTopu, YOTUPK ENEMEHTU
I, YyoTMpwu Tpurepu, ABa reHepaTopu iMMynbCiB, AiNbHMK 4YacToTu, OydepHuid perictp, OaTyuk
MOMOXEHHS, TPW PEericTpu, PO3NOAiMoBay TakTiB, cymaTop, GrfoK 3adaHHA LUBUOKOCTI, KOMyTaTop,
KEPOBaHUM AiNbHMK 4acToTW, ONOK MigroToBKM AaHWX, ONOK nam'aTi, NiYnnbHUK (B noganblioMy -
nepwuni MiYMnbHUK), Bi4EOKOHTPOMbHWMIA OMOK, OBa KepoBaHi NigcWMoBadi, reHepaTop Hanpyru,
npuvyoMy n BMXOAiB iH(PaYepBOHOro nMpuiMmaya nNigknioYveHi 4o BXxigHOI WuHM BydepHoro pericTpa,
Onok 3afaHHsA NOMOXEHHS Ta OAaTYMK MOJIOXKEHHS 3'€4HaHi CBOIMU BUXiZHUMWU LUAPOBMMU LLUMHAMM,
BiANOBIQHO, 3 MePLUO0 Ta APYrol BXiAHMMU LNMPOBUMU LLIMHAMU NepPLUOro LdpoBOro komnaparopa,
BUXiO SIKOro MigKMo4eHM 40 NepLUIoro Bxo4a nepLuoro enemeHTa |, Buxig sikoro 3'egHaHnin 3 nepLumm
BXOJOM MepLUoro Tpurepa, BMXig SKOro NiakMmoyYeHun 0o nepLuoro BxoAdy Apyroro enemeHta |, Buxia
AKOro 3'eHaHU 3 neplnm BXOAOM Orioka NigroToBKM AaHWX Ta 3i BXxogamu AiflbHUKa 4actoTw,
KOMyTaTopa Ta reHepaTopa Hanpyru, BUxif SKoro NigknioYeHun 4o Apyrnx BXoAiB NepLUoro Ta apyroro
KepoBaHUX nigcunioBayiB, BUMXOAW HAKMX 3'€dHaHi, BiANOBiAHO, i3 TpeTiM Ta ApyruMm BXxodamwu
BiJEOKOHTpPONbHOrO ©Onoka, BWXig AiNbHWKA 4YacToTW  NIGKMIOYEHWA OO MepLlioro  BXOAy
BiJEOKOHTpONbHOro 6oka Ta oo Bxony 6ydepHoro perictpa, BuxigHa LMdpoBa LUMHA SKOro 3'egHaHa
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3 BXiQHOI LM(POBOK LUMHOK KOMYTaTopa, BUXig SKOro MigknioveHMn Oo gpyroro Bxoay 6Groka
NigroTOBKM AaHMX Ta [0 4YeTBEpPTOro BXo4y BiAEOKOHTponbHOro Onoka, BuxigHa uudpoBa LIMHA
nepLuoro niynnbHUKa 3'egHaHa 3 BXigHOKW UMGPOBOK LUMHOKW Onoka nam'aTi, nepwun Ta Apyrum
BMXOOW SKOrO MiAKMOYEHi OO0 nepluMx BXOAIB, BIiAMOBIAHO, APYroro Ta MEepLUOro KepoBaHMX
nigcunoBadis, BuxigHa uMdpoBa WMHA OaTynKa MOSIOXKEHHSA 3'edHaHa 3i BXigHUMM UMpPOoBMMHU
LMHaMy NepLIoro Ta APYroro pericTpis, BUXigHI LMPOBI LWMHU SKUX NiAKAYEHi 40 nepLlol Ta Apyroi
BXiAHMX UMAPOBMX LMH LUMEPOBOro cymatopa, Buxig 6rnoka niarotoBkM JaHUX 3'€éQHaHWMA 3 KOonamu
EOM, BuxigHa umdpoBa wnHa 6noka 3agaHHs WBWAOKOCTI NiAKMOYMEeHa 0o ApYroi BXigHOT LMdpoBOi
LWMHW ApYyroro umndpoBoro komnapaTopa, BuxigHa umdposa WnHa ungposoro cymartopa 3'egHaHa 3
BXiQHO UMGPOBOK LUMHOK TPEeTbOro perictpa, BuxigHa uudpoBa LWKMHA AKOro nigknideHa [o
nepLloi BXigHOT LMMPOBOI LLMHM APYroro UudpoBOro KomnapaTtopa Ta 40 BXigHOI LMAPOBOI LUNHK
KepOoBaHOro AinbHWKa YacToTu, BXia AKOro 3'eaHaHuin 3 BUXOL4OM LPYroro reHepaTopa iMnynbCiB, BUXig
KepoBaHOro AifibHMKa 4acTtoTu NIAKMYEeHWA OO0 Apyroro BxXody Apyroro enemeHta |, nepwwuin Ta
Opyruin  BUXOAM po3nojinioBava TakTiB 3'edHaHi 3i Bxogamu nepLioro Ta ApPYroro pericTpis,
BiQNOBIOHO, a TpeTi BUXiA NiOKMIOYEHUA OO0 BXOAY TPETbOro perictpa, BuXigHi UupoBi LIMHK
nepLioro Ta APYroro pericTpiB 3'eQHaHi 3 nepwow Ta APYrow BXiAHUMU LUUEMPOBMMM  LLUMHAMM
TpeTboro uMdpoOBOro Komnapatopa, BiAMOBIAHO, NEpPLWMA Ta LPYrMA BUXOAM SIKOrO MiAKMOYEHi,
BiAMOBIAHO, OO Nepwmx BXOAiB OPYroro Ta TPeTboro Tpurepis, BUXOOWU SKMX 3'€éQHaHi, BiANoBigHO, 3
nepwnMMmM BXogamm TPETbOro Ta YETBEPTOro efnemMmeHTIB |, BUXOAM SKMX NigKMYeHi 4O nepLlioro Ta
ApYyroro BxofiB NepLuoro nivYnnbHuMKa, BignoBigHO, BUXi4 ApYroro umMdpoBoro kKomnaparopa 3'eqHaHum
3 nepwuM BXOO4OM YETBEPTOro Tpurepa, Neplmin BUXiO SKOro MiAKMIOYEHUn OO0 ApYyroro Bxoay
nepworo enemeHTa |, a gpyrmin Buxig 3'egHaHui 3 OpyruM BXOAOM MEPLUOro Tpurepa, Apyri Bxoam
ApYyroro, TPeTbOro Ta YeTBEpPTOro Tpurepis NiAKMYEHI A0 TPeTbOoro BMXOAY POo3nofintoBada TakTiB,
Apyri Bxogu TPeTboro Ta 4YeTBepToro enemeHTiB | 3'egHaHi 3 BMXOOOM JAinbHMKA 4acTOTW, BUXIg
nepLUoro reHepaTtopa iMnynbCiB MNiAKNIOYEHU OO BXOQY PO3MNOAintoBayva TakTiB.

[(onoBHMM HeaonikoM AaHOro NPUCTPOIO € Te, WO BiH He J03BoNsA€E igeHTUdikyBaTn Ta dikcyBaTtu
BUTOK 3 MigBULLEHOK TemnepaTypol mnonca ob6MOTKM poTopa rigporeHepartopa B MpPOUECi
BMMIpPIOBaHHS MOro TEMMOBOro MOPTPEeTy Mig 4Yac poboTun, OCKiINbKM rigporeHepaTop € cneumdivyHo
€NeKTPUYHOIK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, LLO YCKNaaHE JOCTYN A0 Moro 06epToBMX YacTUH.

B ocHoBYy kopucHOi Moaeni nocTaBneHo 3agadvy CTBOPEHHS MPUCTPOKD AN TennoBi3iNHOMo
AiarHocTyBaHHS 0OOMOTOK poTopa rigporeHepaTopa, B SIKOMY 3a paxyHOK BBEOEHHS HOBUX OIokiB Ta
3B'A3KIB MK HUMMK 3'SBRSETbCA MOXIMBICTb Ha MNpautolodoMy rigporeHepaTopi igeHTudikysatn Ta
doikcyBaTK BUTOK 3 MiABMWLLEHOK TeMMNepaTypoto nostoca obMoTKM poTopa rigporeHepatopa B NPOLECi
BUMIipIOBAHHS NOro TEMMOBOro NOPTPETY, WO po3LWnpoe OyHKLIOHANbHI MOXITMBOCTI NPUCTPOLO.

lMocTtaBneHa 3agaya BUPIWYETbCA TUM, WO B MNPUCTPIR ANA TENnoBi3iMHOro AiarHOCTyBaHHS
0OMOTOK poTopa rigporeHepaTtopa, Lo MICTUTb N OKpeMUX iHPpa4YepBOHNX CEHCOPIB, BIOK 3a4aHHS
MOMNOXEHHS, TpM UMEPOBI KOMNApaTopu, YOTUPU enemeHTu |, YoTupu Tpurepw, OBa reHepaTopu
iMNynbCiB, OiNbHWK 4YacToTu, BydepHuin perictp, AaTyvk MOMOXEHHHA, TPU pericTpu, posnoginiosad
TakTiB, cymaTop, 610K 3a4aHHs WBWMAKOCTI, KOMYTaTop, KEPOBaHUN AifbHUK YacToTu, 6Nok nigrotToBkx
AaHnx, 6nok nam'siTi, nepwui NiYUNbHUK, BiOEOKOHTPONbHUIA OMOK, ABa KepoBaHi nigcuntoBadi,
reHepartop Hanpyru, NpMyoMy N BUXOZiB iH(pAYEpPBOHOro nNpuiMada MigknioveHi Ao BXIgHOI LUWHU
OydepHoro perictpa, 610K 3agaHHA MOMOXEHHS Ta AaTyYMK MONIOXEHHS 3'€AHAHi CBOIMU BUXiQHUMMU
LUMPOBMMM LIMHAMKM, BiOMNOBIAHO, 3 MEPLLOK Ta APYrow BXiOHUMW LUGPOBMMU LUVHAMU MEPLLOro
LMdpoBOro Komnapartopa, Buxig sSKOro Nigkmo4YeHMin 40 NepLUoro Bxoaa nepLuioro enemexdTa |, Buxig
AKOro 3'€e4HaHWi 3 NepLUIMM BXOL4OM MEepLUIoro Tpurepa, BUXig SIKOro MigknioYyeHUn 0o nepLlioro BXoay
apyroro enemeHta |, Buxig skoro 3'egHaHviA 3 nepwum BxodoMm 6noka nigrotoBkM AaHuX Ta 3i
BXOoJaMu JifbHUKaA 4acTOTW, KOMyTaTopa Ta reHepatopa Hanpyru, Buxig §Koro nigkniodeHun Oo
OpYrx BXOAIB MepLUoro Ta ApYroro KepoBaHWX NiACUNIOBaYiB, BUXOAM SIKUX 3'€fHaHi, BiANOBIAHO, i3
TpeTiM Ta OpyrMM BXOOaMMW BiOEOKOHTPONbHOrO 6rioka, BUXig AifbHWKA 4acToTW MigKMHOYEHUA [0
nepLUoro BXoay BiA€OKOHTPONbHOro 6rioka Ta Ao Bxoady 6ydepHoro perictpa, BuxigHa umudpoBa LWnHa
AKoro 3'egHaHa 3 BXiOHOK LMGPOBOD LWMHOK KOMYyTaTopa, BUXi4 SKOro MigKMYeHUn 0o Apyroro
Bxogy Oroka nigroToBKM [aHUX Ta OO0 YEeTBEPTOro BXOA4Y BiOEOKOHTPONbHOro 6rioka, BuXigHa
uucppoBa LWKMHa NepLLOro NiYnfbHMKA 3'€gHaHa 3 BXIiQHOK LMEPOBOK LWIMHOKW Grioka nam'aTi, nepLumnn
Ta Opyrvn BUXoAM SIKOro NiAKMOYeHi 40 nepLumx BXOAiB, BiANOBIAHO, APYroro Ta nepLlioro KepoBaHmx
nigcunioBadis, BuXxigHa uMdpoBa WMHA JaTynKa MOSIOXKEHHSA 3'edHaHa 3i BXigHUMM LMpoBMMU
LMHaMn NepLloro Ta APYroro pericTpis, BUXIiAHI UMPOBI LLMHU AKUX NiAKMOYEeHi 40 nepLuoi Ta apyrof
BXiOHUX LMppOBMX LWNH LUncpoBOro cymartopa, Buxia 6noka nigrotoBkM AaHux 3'€gHaHuiA 3 Konamu
EOM, BuxigHa uudposa WunHa Brnoka 3agaHHsa WBWMAKOCTI NigKNOYeHa A0 Apyroi BXigHOI LMdpoBoi
LWMHW Apyroro umndpoBOro kKoMnapatopa, BuxigHa uudposa LWnHa LM poBoro cymaTtopa 3'egHaHa 3
BXiIHOKO LM@POBOIO LLMHOK TPETLOro pericTpa, BUXiAHa uUMpoBa LUMHA SKOro nigkmyeHa Ao



10

15

20

25

30

35

40

45

50

55

60

UA 162512 U

nepLlioi BXigHOT LMMPOBOI LWLMHM APYroro UudpoBOro KomnapaTtopa Ta 40 BXigHOI LMAPOBOI LUNHK
KepOBaHOro AifbHWKa 4acToTW, BXi SKOro 3'€QHaHuI 3 BUXOOOM ApYroro reHepaTopa iMnynbcis, BUXig
KepoBaHOro [AifibHMKa 4acToTW MiOKNIOYEHM OO ApYroro BXoAdy ApYroro ernemedTa |, nepwumn Ta
Opyruin BUXoam po3noAinioBaya TakTiB 3'eQHaHi 3 BXo4amm NepLloro Ta Apyroro pericTpis, BiAnoBigHo,
a TpeTin BUXia nigknioYeHnn 4o BXOAY TPeTbOoro perictpa, BUXiaHi umdpoBi WMHW NepLUIoro Ta apyroro
pericTpiB 3'egHaHi 3 MepLlol Ta JpYyrow BXiAHMMW LUUGPOBUMM LUIMHAMW TPETbLOro LMGPOBOro
KOoMMnapartopa, BiANOBIAHO, NEPLUM Ta OPYrMn BMXOAM SIKOrO MigKNIOYEHi, BiAnoBigHO, OO0 nepLumx
BXOAiB APYroro Ta TPEeTbOoro TPUrepiB, BMXOOW SIKMX 3'€QHaHi, BiANOBIOHO, 3 NepwumMuM BXo4amu
TPEeTLOro Ta YeTBEpPTOro ereMeHTiB |, BUXoau sKuX MigKMYeHi 40 Meploro Ta Apyroro BXOAiB
nepLloro nivyvnbHUKa, BiANOBIAHO, BMXi4 APYyroro LMGPOBOro Komnapartopa 3'egHaHuMi 3 MNepLumMm
BXOJOM YeTBEPTOro Tpurepa, BUXig AKOro NigkMoYeHnin o Apyroro BxoAy nepworo enemexta |, gpyri
BXOOW OpYroro, TPeTbOro Ta YeTBEpPTOro Tpurepis MigkMioYeHi 40 TPEeTboro BMXOAY po3nogintoBaya
TaKTiB, ApYyri BXOAM TPETbOro Ta YeTBEPTOro efieMeHTiB | 3'€gHaHi 3 BUXOAOM AiflbHUKa YacToTH, BUXIG
nepLUoro reHepaTopa iMNynbCiB NigKMHOYEHUIA OO BXOAY PO3NOAinioBaya TakTiB, 3rigHO 3 KOPUCHOM
MOAENMo, BBEAEHO TPU MiYUNbHUKW, TpWU pericTpu, Tpu enemeHTtn |, enemeHT ABO, enemeHT HI,
n'aTui Tpurep, kKoMnapaTop, YeTBEPTUMN LUGPOBMI KOMNapaTop, hopmyBay iMnynbCiB Ta LUGpPoBUN
iHOMKaTOp, MPUMYOMY BUXiO AifbHWKA 4YacToTu 3'€dHaHUMM 3 BXOAOM M'ATOrO Tpurepa, nepwmin Ta
OPYruin BUXOOM SIKOrO NiAKMOYeHi, BiANOBIAHO, OO NMepLumx BXOAIB N'ATOro Ta LOCTOro enemeHTis |,
BMXOAM AKMX 3'€4HaHi 3 nepwmnmn BXxogamm 4eTBEepPTOro Ta N'AToro pericTpis, a Apyri BXOAM pasoMm 3
ApYyrMMm BXOOOM CbOMOro enemeHTa | nmigknioyeHi 4o BuMxody Komnapartopa, BXig Akoro 3'egHaHun 3
BMXOOOM KOMyTaTopa, neplun BXid CbOMOro enemeHta | nigknoyeHWin OO0 BUXoOy 4YeETBEPTOro
umMdpoBOro koMnapatopa, nepwa Ta Apyra BXigHi LUMpOBi WKWHM sikoro 3'egHaHi, BignoBigHo, 3
BUXiOHUMN UMGPPOBMMU LUIMHAMWU YETBEPTOro Ta M'ATOro pericTpiB, BXiOgHI ULMAPOBI LLIMHU SKNX
NigKNoYeHi A0 BUXIQHOT UMAPOBOT WUMHW OPYroro nivymnbHUKa, a ApYri BXOAM AKMX pa3oM 3 BXOL4OM
dopmyBayva iMNynbCiB Ta BXOAOM LUOCTOrO perictpa 3'egHaHi 3 Buxogom enemeHta ABO, nepuun
BXiZl SIKOTO MiOKMIOYEHUN OO BMXOAY TPETBbOro NiYunbHMKa, NepLUni BXig SKOro 3'€gHaHui 3 BUXOOOM
OPpYroro nivyuvnbHUKa, a Apyruin BXig pasoM 3 ApYrMMW BXOAamu OPYroro nivurbHMKa Ta enemMeHTa
ABO nigknodeHi oo Buxogy nepLlioro uudpoBoro komnapatopa, Buxiga dopmyBaya imMnynbcis
3'eQHaHWIA 3 OpYrMM BXOLAOM YETBEPTOro mnidnnbHUKa, NeplivMi BXi4 sSIKOrO MiAKMIOYEHUA OO0 BUXOAY
CbOMOro enemeHTa |, a BuxigHa undpoBa WKHA 3'e¢gHaHa 3 BXiOHOK LMPOBOIO LLIMHOK LIOCTOro
perictpa, BuxigHa uMdpoBa LWMHA SKOrO MigKNYeHa A0 BXigHOI UMEPOBOI LWMHM LMGPOBOro
iHOnKaTopa, Nepwui BXig ApPYroro nivyvnbHWKa 3'egHaHWiA 3 BUXOAOM ApYroro enemeHTa |, Buxig
YeTBEpPTOro Tpurepa nigknodeHun o sxoay enementa HI, Buxig gkoro 3'egHaHuMn 3 Opyrum BXOAOM
nepLuoro Tpurepa.

MpucTpin ons TennosisikHOro AiarHoCcTyBaHHA OOMOTOK poTopa rigporeHepartopa MOSICHIOETLCS
KPECMEHHsIM, Ha SIkoMy 300pakeHa oro CTpyKTypHa cxema.

Ha cxemi: 1 - o6'ekTuB; 2 - iH(bpa4yepBOHUA NpUMaY, WO MICTUTb N OKPEeMUX iHPaYepBOHUX
ceHcopiB 2.1-2.n; 3 - 6NOK 3a4aHHSA NOMOXEHHs; 4 - nepwunin LMdpoBMIA KoMnapaTtop; 5 - nepmmn
enemeHT |; 6 - nepwwui Tpurep; 7 - opyrun enemeHT |; 8 - ginbHuK yacTtotu; 9 - 6ydepHun perictp; 10 -
APYrMn reHepaTop iMnynbCiB; 11 - kepoBaHMM AiNbHUK 4YactoTy; 12 - komyTtatop; 13 - gaTyuk
NnonoXeHHsi; 14 - nepwwni reHepaTop iMNynbeiB; 15 - posnogintosay TakTiB; 16 - nepwwun perictp; 17 -
apyruia perictp; 18 - TpeTin uudposun komnapatop; 19 - undposuit cymatop; 20 - TpeTin perictp; 21 -
Orok 3afaHHs LWBUAKOCTI; 22 - apyrvin undpoBuii komnapaTop; 23 - apyrui Tpurep; 24 - TpeTin
Tpurep; 25 - yeTBepTUIA Tpurep; 26 - TpeTin enemeHT |; 27 - yeTBepTM enemeHT |; 28 - Bnok
NigroToBKkM gaHux; 29 - BiA€OKOHTPONbHUIM 6nok; 30 - 6nok nam'aTi; 31 - nepwunin nivnnbHKk; 32, 33 -
nepLnn Ta Opyrun kepoeaHi nigcuniosadi; 34 - reHepaTtop Hanpyru; 35 - enemeHT HI; 36 - gpyrun
nivunbHKUK; 37 - TpeTin nivnnbHuk; 38 - enemeHT ABO; 39 - n'atui Tpurep; 40 - N'aTu enemeHrT |; 41 -
yeTBepTUN pericTp; 42 - woctun enemeHTt |; 43 - n'atui perictp; 44 - 4veTBepTUA LMDPOBUIN
Komnapatop; 45 - komnapatop; 46 - ccoMun enemeHT |; 47 - cbopmyBad iMnyneCis; 48 - YyeTBEpTUN
niynneHuk; 49 - woctuin perictp; 50 - undposBuin iHOUKATOP, nNpu4oMy n Buxodie 2.1....2.n
iHpayepBOHOro Mpunmaya 2 MigKMYeHi 40 BXigHOi wuHKM BydepHoro perictpa 9, 6rnok 3agaHHA
MONOXEHHs 3 Ta JaTyMK NonoxeHHs 13 3'egHaHi CBOIMM BUXIOHUMM LMGPOBUMM LLIMHAMM BigMNOBIOHO
3 NepLolo Ta ApYrow BXiAHUMU LMPOBMMA LLUMHAMKW MNepLUoro LndgpoBoro komMmnapatopa 4, Buxig
SIKOro MIAKMIOYEHNA OO NEepLIOro Bxoda nepuoro enemeHTa | 5, Buxig sikoro 3'egHaHuin 3 nepLumm
BXOOOM MepLUoro Tpurepa 6, BuXig SKOro MigknioyeHUn A0 neplioro Bxody Apyroro enemeHTa | 7,
BUXiO SIKOro 3'eQHaHWMIA 3 MnepliMM BXOAOM Onoka niaroToBkM AaHux 28 Ta 3i BXxodamu AinbHuUKa
yacToTn 8, komyTaTopa 12 Ta reHepaTtopa Hanpyri 34, BUXif SKOro NigKMYeHU 00 OPYrux BXOAiB
nepworo 32 ta gpyroro 33 kepoBaHUX nigcunioBayiB, BUXoAM SKUX 3'€HaHi BiAMNOBIAHO i3 TpeTiMm Ta
APYrvMM BXOfaMu BiA€OKOHTPOrbHOro 6rnoka 29, Buxig AinbHYKa 4actoTu 8 nigknioveHunin 4o nepLioro
BXOAY Bi€OKOHTpOsbHOro 6noka 29 ta go Bxogy OydpepHoro perictpa 9, BuxigHa uudpoBa LWKMHa
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SKOro 3'eqHaHa 3 BXigHOH UMPPOBOIO LLIMHOK KOMyTaTopa 12, BMXi4 SKOro nigknoyYeHun o apyroro
Bxoay 6noka nigrotoBku gaHux 28 Ta OO YETBEPTOro BXOAY BiAEOKOHTPOMbHOro 6noka 29, BuxigHa
umdpoBa WnHa nepworo niyuneHuka 31 3'egHaHa 3i BXigHOK LMEPOBOIO LWKMHOKW Grioka nam'ati 30,
nepLunn Ta Apyrun BUXOAM SKOro NiAKMYEeHi A0 nepLumMx BXoAis, BiANOBIAHO, Apyroro 33 Ta nepLioro
32 kepoBaHUX MigcunioBadie, BUXigHa UM@pPOBa WNHA gaTynka nonoxeHHs 13 3'egHaHa 3i BXigHUMM
uncppoBmMMM WIMHamMK nepworo 16 Ta gpyroro 17 perictpis, BUXiOHI UMPPOBI WNMHN SKUX NiOKMOYEHI
0O nepLuoi Ta Apyroi BXigHUX UMpOoBUX LWIKH LMdpoBoro cymatopa 19, Buxia Gnoka niaroToBKu
paHnx 28 3'egHaHunm 3 konamu EOM, BuxigHa uudpoBa wWmHa Onoka 3agaHHs WBMAKOCTI 21
nigknioveHa Ao gpyroi BXigHOT LMpoBOT LLMHM APYroro UMdpOoBOro Komnapartopa 22, BuxigHa
umdpoBa WnHa uudpoBoro cymatopa 19 3'egHaHa 3 BXigHOM LMGPOBOIO LLMHOK TPETLOro pericTpa
20, BuxigHa uMdpoBa WMHA SKOro nigknoveHa A0 MepLlloi BXiOHOI LMAPOBOI LWWMHW OpYroro
LmdpoBoro komnaparopa 22 Ta Ao BXigHOI LUMPOBOI LWMHM KEPOBaAHOrO AiflbHMKa Yactotn 11, BXig
SIKOro 3'e4HaHU 3 BUXOOOM ApYroro reHeparopa iMmnynsciB 10, BMXig4 KepoBaHOro AiflbHMKa 4acToTu
11 nigknoyeHun o Apyroro BXo4y Apyroro enemMeHTa | 7, nepluvi Ta Apyrui BUXo4mM po3nofinioBaya
TakTiB 15 3'egHaHi 3 Bxogamu nepworo 16 Ta gpyroro 17 pericTpis, BigNOBiAHO, a TpeTin Buxig
nigKrodYeHnn 4o Bxody TpeTboro perictpa 20, BuxigHi undposi WwWnHU nepworo 16 ta gpyroro 17
pericTpiB 3'egHaHi 3 MepLwol Ta APYyrol BXiAHMMWU LUPOBUMU LWIMHAMWU TPETbLOro LMUEGPOBOro
Komnapartopa 18, BignoBigHo, nepwnin Ta Apyrui BUXOAM SIKOrO MiAKMIOYEHI, BiANOBIAHO, 4O NepLUmX
BXOQiB Apyroro 23 Ta TpeTboro 24 tpurepis, BUXOAM SAKUX 3'€QHaHi, BiANOBIAHO, 3 NeplwMn BXO4aMu
TPeTboro 26 ta 4yeTBepToro 27 enemMeHTiB |, BUXOAN SKMX NiKNHOYEHI 40 NEPLUOro Ta Apyroro BXoAis
nepworo niyvneHuka 31, BignosigHO, BWXi4 APYroro uUMdPOBOro Komnapartopa 22 3'egHaHnin 3
nepinMM BXOAOM YeTBepTOro Tpurepa 25, Buxig SKOro MigKNIOYEHUMW OO0 OpYroro BXoAdy MepLloro
enemeHTa | 5, gpyri Bxogu apyroro 23, TpeTboro 24 Ta 4eTBepTOro 25 TpurepiB MigKroyeHi go
TPeTbOro BUXo4y poanogintoBada TaktiB 15, gpyri Bxoan TpeTboro 26 ta 4eTBepToro 27 enemeHTis |
3'egHaHi 3 BUXOOOM AiNbHMKA 4YacToTy 8, BMXig NepLuoro reHepartopa iMnynbciB 14 nigknioyeHun o
BXOAY po3nofinioBaya TakTiB 15, Buxig ginbHuKa Yactotu 8 3'eaHaHuMi 3i BXogoM n'satoro Tpurepa 39,
nepLun Ta Apyrmin BUXoam SIKOro MigkmoYdeHi, BignoBigHo, A0 nepwmx Bxogis n'atoro 40 Ta LWOCTOro
42 enemeHTiB |, BUX0an AkMx 3'€4HaHi 3 nepimMMm Bxogamu yetseptoro 41 Ta n'atoro 43 pericTpis, a
Apyri BXOAM pasom 3 OpyrMM BXOAOM CbOMOro enemeHTa | 46 nigkntoyeHi 4o Buxogy komnaparopa 45,
BXiZl SIKOro 3'e4HaHU 3 BUXOOOM koMyTaTopa 12, neplumn BXxig cboMoro enemeHTa | 46 nigkntoyeHnn
00 BuXody 4YeTBepToro LuMdpoBOoro kKomnapaTtopa 44, nepwa Ta gpyra BXigHi UMdpPOBI LLUMHK SKOro
3'egHaHi, BignoBigHo, 3 BUXigHUMU LMdpoBUMM LIMHaAMK YeTBepToro 41 Tta n'atoro 43 pericTpis, BXigHi
LUMdPOBI LWNMHWM SKMX NiIgKNIOYEHI 40 BUXIAHOI LMPOBOI WKMHM ApYyroro niynnbHuka 36, a apyri BXxoau
AKUX pa3oM 3 BXo4OM dhopmMmyBaya iMnynbciB 47 Ta BXOAOM LLOCTOro perictpa 49 3'eqHaHi 3 BUXOO0M
enemeHTa ABO 38, nepwwnin BXia SIKOro MigKNIOYEHUN OO0 BUXOZY TPETbOro niunnbHuka 37, nepLinn
BXifl SKOro 3'eAHaHUn 3 BUXOOOM ApYroro nidnnbHuka 36, a gpyrun Bxig pasom 3 ApyrumMu BXodamu
apyroro niumnbHuka 36 Ta enemeHTa ABO 38 nigknwouveHi oo Buxogy neplioro UmMdpoBoro
Komnaparopa 4, suxig dopmysava iMnynecis 47 3'€AHaHUn 3 ApYrMM BXOAOM YETBEPTOro nidnnbHuKa
48, nepLumn BXig SKOro NigknioyYeHun 0o Buxody cboMoro enemeHTa | 46, a BuxigHa uudposa WwrHa
3'egHaHa 3 BXigHOK UMGPOBOK LUMHOK LWOCTOro perictpa 49, BuxigHa uudpoBa LIKHA SKOro
nigknoyeHa go BxigHoi umdpoBoi WuHK LmMdpoBoro iHavkatopa 50, nepwuii BXig Apyroro nivmrnbHuKa
36 3'egHaHMIA 3 BUXOAOM Apyroro enemMeHTa | 7, Buxig yeTBepToro Tpurepa 25 nigknioveHun 4o Bxoay
enemeHTa HI 35, Buxig akoro 3'eaHaHui 3 gpyruMm BXOAOM nepLioro Tpurepa 6.

3anponoHoBaHU NPUCTPIn Npautoe Tak. [pun nogadi Hanpyru XxXmneneHHsa nepwwmin 14 ta gpyrun 10
reHepatopu iMNynbCiB MOYMHaTL dopMyBaTU  BIiAMNOBIAHI  MOCNIAOBHOCTI  iMnynbciB.  [MoTik
iH(bpa4yepBOHOro BUNPOMIHIOBaHHS, KWW CTBOPIOETLCHA MOBEPXHEK poTopa rigporeHepaTopa, Lo
3HAXOAMTbCS Ha Aesikil BiAcTaHi Bid ONTMYHOI CMCTEMW MPUCTPOLD, NOoTpannsie vyepes ob'ekTuB 1 Ha
NiHIMKY N oKpeMunx iHdpavepBOHNX ceHcopiB 2.1 - 2.n iHppayepBOHOro npuiMaya 2, po3talloBaHuX
B34OBX papgiyca potopa. OueBugHo, Wwo npu obepTaHHi poTopa rigporeHepaTtopa B KOXEH MOMEHT
yacy B rorne 30py iHpayepBOHOro npunumMaya 2 noTpannse nuwie dparMeHT MoBepxHi B3OOBX
pagiyca potopa. OTpumytoum dparmMeHT TEMnoBOro 300pakeHHsl, MOXHa nobyayBaTy TEmnioBum
NMOpTPET BCi€i MOBEPXHi pOTOpa rigporeHepartopa B NpoLeci noro poboTu.

AKLWLO poTOp rigporeHepaTopa 3HaXOAUTbLCS B HEPYXOMOMY CTaHi, abo oro WBMAKICTb 00epTaHHSA
MeHLa Big Oesikoi MiHiMarnbHOT LWBWMAKOCTI 00epTaHHs, TO Ha eKpaH BideOKOHTPOsbHOro Grioka 29
TennoBe 300paxxeHHs MOBEepxHi poTtopa He BMBOAMTbLCA. Lle 3ymoBreHo HacTynHum. [lig BnnnBom
nepLUoro reHepaTopa iMnynecis 14 noyeproBo Ha BMxodax pos3nofinioBaya TakTiB 15 dopmyroTbea
curHanu. CurHanom 3 nepLuoro BMXoAy posnogintosaya TakTis 15 B nepwmi perictp 16 3anucyeTtbes
Kog 3 Buxody pJaTuvka nonoxeHHa 13. B pgpyrmin perictp 17 curHanom 3 [pyroro Buxoay
posnoginioBaya TakTiB 15 3anucyeTbCca iHWWMA kod 3 BUXody AaTyvka nonoxeHHs 13. PisHuug
3a3HadeHux KofdiB 3a OAMHULIO Yacy, Wwo 3abe3nevyeTbCcsa NepLmM reHepaTopoMm iMnynecie 14, aBnse
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coboto wBnakictb obepTaHHs poTopa rigporeHeparTopa, Wo i BU3HAYaeTbCsl B LMAIPOBOMY CymaTopi
19. CurHanom 3 TpeTboro BMXOAY PO3MOoAinioBaya TakTiB 15 usa pisHUUA KOAIB 3anUCYETbCS B TPETIN
perictp 20, 3 AKOro BOHa NOAAETLCH Ha BXiAHY LUMAPOBY LUMHY KEpOBaHOro AinbHuka 4actotn 11 Ta
nepwy BXigHY UMMPOBY LUMHY APYroro uUM@POBOro Kommnapatopa 22, B SIKOMY 3[iINCHIOETbCA
NOPIBHSIHHA Y BUrNAAI KOAIB NOTOYHOI LWBUAKOCTI 06epTaHHs poTopa rigporeHepartopa 3 MiHiManbHOLo,
ska 3anucaHa B 6roui 3agaHHsa WBMAKoCTI 21. Y BUNaaKy, KONW LWBUAKICTb MEHLUA Big, MiHIManbHOI,
Ha BuxoAi Apyroro uMcpoBoro Komnaparopa 22 NPUCYTHIM CUrHaAMN NOriYHOro Hynsi, BHAcMigoK 4oro
CUHXPOIMNYMbCK 3 BUXOQY KepOBaHOro AinbHuKa Yactotm 11 B noganblli kona He HagxoasTb. [pu
LLbOMY TEMNSIOBUN NOPTPET poTopa He hiKCyeTbCS.

OpHovacHo curHanu 3 BuxogiB nepworo 16 Ta gpyroro 17 pericTpiB HagxoasaTb Ha BXOAuW
TpeTboro uudcpoBoro komnapaTtopa 18, ge BioOyBaeTbCA BM3HAYEHHsI HanpsaMy obepTaHHA poTopa
rigporeHepatopa. Akwo obepTaHHsa BiabyBaeTbCA B O4HOMY HanpsiMKy, TO, Hanpuknag, Ha nepomMy
BUXOAi TpeTboro uudpoBoro komnapatopa 18 3'aBNSETbCA CUrHaM JNOMYHOI OAUHMLI. AKWO X
obepTaHHs BigbyBaEeTbCA B iHLIOMY HanNpPsAMKy, TO CUrHaN NOriYHOi OAMHULI 3'IBRSETLCA Ha OpYromy
BUXOAi TpeTboro umdgpoBoro komnapatopa 18. CurHanm 3 neplioro i Apyroro BMXOAiB TPETbOro
umdpoBoro komnapartopa 18 3anam'sToBYHOTbCS, BiAMOBIAHO, B Apyromy 23 i TpeTbomy 24 Tpurepax
nig BNIMBOM CUrHamy 3 TPeTboro BMXOA4y posnogintoBadva TaktiB 15. MNpu ubomy TpeTin 26 abo
yeTBepTUN 27 enemMeHT | BiOKpMBAETLCA Ta Ha OOWH 3 BXOAIB MepLloro nidnnbHuka 31 HagxoasTb
iMNynNbCu 3 BUXOAY AinbHUKA YacToTn 8. TakMm YMHOM, BPaxOBYETbCSA HanpsM obepTaHHs poTopa
rigporeHepartopa npu nobyaoBi TENNOBOro NOPTPETA OCTAHHBOTO.

Akwo X weuakictb obepTaHHA poTopa rigporeHepaTopa cTae piBHow abo Oinbwot 3a
MiHiManbHYy, TO Ha BMXO4i ApYroro umdpoBoro kKomnapaTtopa 22 3'aBnseTbCa CMrHan norivyHoi oguHuLi,
KWW NOAAETbCS Ha MepLUMi BXig 4YeTBepToro Tpurepa 25 i npym HasiBHOCTI CUrHany Ha TpeTbomy
BMXOAi posnogintoBaya TakTiB 15 3 Buxogy 4veTBepToro Tpurepa 25 curHanom po3brioKoBYETbCS
nepwwun enemeHT | 5 Ta nepwun Tpurep 6. MNpu ubomy Ha Buxodi enemeHTa HI 35 BCTaHOBMOETLCH
curHan noriyHoro Hyns. B momeHT obepTaHHs poTopa, KOnM BiH 3HaxoguTbCs B YMOBHOMY
NO4YaTKOBOMY MOJIOXEHHI, KOAM 3 BUXOQYy AaTymka nonoxeHHs 13 Ta 3 Buxogy 6Gnoka 3agaHHA
NonoXeHHs 3 cniBnagatoTb, Ha BMXOAI nepworo umdposoro komnapatopa 4 3'aBnseTbCA curHan
MOriYHOI OAUHWLI, SKUM Yepes3 nepwmnin enemeHT | 5 BCTaHOBMNIOETLCA B OOUHWYHWUIA CTaH MEpLUMn
Tpurep 6. MNpu LbOMY curHan NoriYHol OAMHWLI 3 BUXOA4Y MEPLUOro Tpurepa 6 nogaeTbCcs Ha NepLumn
BXig gpyroro enementa | 7. 3asHaunmo, WO iMNynbCcy 3 BUXOAY APYroro reHepartopa imnynbcis 10
nofalTbCs Ha BXig KEPOBaAHOro AinbHuKa 4actoTn 11, KM KepyeTbCsa KOLOM 3 BUXIAHOT LMdpOBOI
WwnHK TpeTboro perictpa 20. OTxe, 3 BUXO4Y KepoBaHOro AinbHuka Yyactotu 11 iMnynscn nogatTbes
Ha Opyrum Bxia gpyroro enemeHTa | 7, BUXigHi MOCNIAOBHOCTI iMNYNbCIB NOYMHAOTL HAOAXOOAUTU B
Onokn, 3a Jonomorol Akux (opMyeTbCcs TEMNmnoBUI MOPTPET poTopa rigporeHeparopa Ha ekpaHi
BiJ€OKOHTpONbHOro 6noka 29.

3anexHo Big KyTOBOI LWBMAKOCTI o 0ODOepTaHHs poTopa rigporeHepaTtopa BubpaHa 4acTtoTa
dopMyBaHHA iMnynbciB fi HA BMXOAi KepoBaHOro AdiNbHuMKa 4actotv 11, WO noB's3aHo
cnisBigHoweHHAM fi/n=w/(2n-m), ae m=360°/B, B - MiHIManbHWN CEKTOp MNOBEPXHi poTopa, Lo
noTpannse B nomne 3opy iHppayepBOHOro npunmaya 2, n - KoeilieHT QiNeHHs AinbHWKa Yactotu 8,
IO BiAMOBIOAE KiNMbKOCTI OKPEMUX iH(PPaYepBOHMX CEHCOpIB iHpavepBoHOro npunmava 2. Omxe, 3
yactoTot fi/n, Npu HOMIHAMbHIN WBNAKOCTI O0BepTaHHA poTopa, Ha BWUXOAi AiNbHUKA 4YacTotTn 8
3'9BnAOTLCA IMNYNbCK, AKMMKU dikCyloTbes 'y BydepHomy pericTpi 9 Ha yac AT=n/fi enekTpu4Hi
CUrHanu B aHanoroBoOMy BWIMA4i 3 BUXOAIB N OKpeMux iHpavepBOHUX ceHcopiB 2.1-2.n
iHppayepBoHOro npuiiMada 2. AMMAITYAW UUX CUrHarmiB MpoMOpLinHi TeMnepaTtypi enemeHTapHux
AiNAHOK noBepxHi o06'ekta (KinbkicTb Takux AingHok N=n-m). KomyTtatopom 12 3aiiCHIOETLCH
34MTyBaHHA iHdopmauii 3 BydepHoro perictpa 9 3 HACTyMHUM Ti NepeTBOPEHHAM i3 napanernbHOro
BMAY NPeAcTaBrneHHs B nocnigoBHun. ChopMoBaHUin TakMM YMHOM CuUrHan 3 Buxogy KomytaTtopa 12
HaaxoOuTb Ha BXig BigeoKOHTpornbHoro 6roka 29 i Ha Bxig 6noka nigrotoBkn gaHux 28, B AKOMY BiH
nepeTBOPIOETLCA B LMdPOoBY hopMy Ta NpMBOAUTLCS A0 3pYYHOro BUrmsaay And nepegadi 8 EOM.

leHepaTop Hanpyrn 34, nepwuin 32 Ta gpyrui 33 KepoBaHi nigcumntoBadi i 6rnok nam'ati 30
npu3HayeHi Ans opMyBaHHSA CUrHaniB po3ropTKM BiA€OKOHTPONbHOro 6noka 29. CurHan 4actoToto fi,
Lo HaaxoOouTb Ha BXig reHepartopa Hanpyrn 34, Ha BuMXxoAdi NpuiMae cTyniHJacTy opmMy (MIiCTUTb n
CKIagoBmx) i nogaeTbCcs Ha Bxogu nepworo 32 i gpyroro 33 KepoBaHUX MigcunioBayiB, koedilieHT
NiOCUNEHHST AKMX 3aJaeTbCa BUXiOHUMKM curHanamm onoka nam'ati 30. lMpu ubomy KoedilieHTu
nigcvneHHst nepworo 32 Ta gpyroro 33 KepoBaHMX MiACUMIOBaYiB 3a4alTbCs TakK, WO Ha iX BUXodax
dopmyoTbCA curHanu, nponopuinHi Ri-sing; Ta Ri-cose; BignosigHo, Ae Ri - pagiyc, wj - KyT
KOOpOWHATX ereMeHTapHoi [AifsHKW MOBEpXHi poTopa B MONSAPHIA CUCTEMI KOOpAMHAaT, WO
06YMOBMEHO curHanamm 3 Jartymka nonoxeHHa 13. Mpu uboMy i=0,n, i=0,m.
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Ha Bxig ©Onoka nawm'ati 30 curHanm HagxoasTb 3 MNepLioro nivunbHuka 31, koediuieHT
nepepaxyHKy SKoro JopiBHIOE m. B pe3ynbTaTi Ha ekpaHi BiAeOKOHTpONbHOro 6noka 29 npu HagBHOCTI
OZHOro iHbOpMaLINHOro curHany, ABOX CUrHaniB po3ropTky Ta CUrHany 3 BUXOAY AiflbHMKA YacToTu 8
dopMyeTbCS 300padkeHHs, LLO Bi4NOBIgaE TENMOBOMY NOPTPETY poTopa rigporeHepaTopa.

OuyeBMaHO, WO 3rigHO 3 3anpPOMOHOBAHWM anropuTMOM CKaHyBaHHA poTopa rigporeHepatopa
30INCHIOETLCA CnoYvaTKy B3A0OBX Aesikoro pagiyca R;j. Konuv 3akiH4eHO ckaHyBaHHS N TOYOK, LLO nexartb
B34OBX papjiyca R;, 3AINCHIOETbCA CKaHyBaHHA N TOYOK, WO nexatb B34OBX pagiyca Rj+1. Tak
3HaXOAWTbCH KpyroBa pO3ropTKa BCbOro TEMMOBOro 300paXeHHs1 poTopa rigporeHepaTopa B NpoLeci
noro poboTu.

loeHTndikauis BUTka OOMOTKM 3 MNIABMLLEHOK TemnepaTypol poTopa rigporeHeparopa
30INCHIOETLCA Tak. Haragaemo, WO Ha BUXOAI AinNbHWKA 4YacToTWM 8 curHan 3'aBhsETbCA KOXEH pas,
KON 3aKiHYYETbCS CKaHyBaHHSA B3[OBX NiHIMKM OKpemux iHdpavyepBoHUX ceHcopiB 2.1-2.n. [lo
KOXXHOMY iMMynbCy 3 BMXOAQy AiNbHWKa 4actotn 8 n'atum Tpurep 39 KOXEH pas nepemMuKaeTbCsa 3
OZIHOIO MOMOXEHHS B iHLLE.

B nepioa, konun potop 06epTaeTbCa 3 HOMIHANbLHOK LUBUAKICTIO, HA BMXOAi Apyroro enemeHTa | 7
BCTAHOBMIOETBLCA MOCMIAOBHICTE iMNYyNbCiB, Aka (popMyeTbCa ApyrMMm reHepaTtopom imnynbcis 10 i
NPOXOAMTb Yepes3 KepoBaHUW AinbHWK YyacTotu 11, i Ui iMNynbCcyM HaAXoAaTb Ha NepLIMi BXig Apyroro
niynnbHuka 36, BHACMigOK YOro Ha MOro BUXOAI HapOLLYETbCS LMAPOBUI KO Bif, HYNbOBOrO 3HaYEHHS
A0 MaKCMMarbHOro, Lo BiANOBIAA€E KiNMbKOCTi OKpeMux iHppavepBoHnx ceHcopiB 2.1-2.n. MNMocnigosHo
32 HMM BBIMKHEHWI TpeTin niunnbHUK 37, koedilieHT AineHHs SKoro Bignosigae po3mMipy OAHOro
nontoca obMOTKM poTopa rigporeHepaTopa B NepepaxyHKy Ha KiflbKiCTb CEKTOPIB MOr0 CKaHyBaHHSI.

AKWo Ha BUXOAi OOHOMO 3 OKpeMUX iHpavyepBOHUX CeHcopiB 2.1-2.n 3'9BnsETbCA NiaBuLLEHE
3HaA4YeHHs Hanpyru, WO BignoBigae MigBULLIEHIM TemnepaTypi dparMeHTy NoBepxHi 0OMOTKM poTopa
rigporeHepaTopa, TO Ha BUXoZ4i komnapaTopa 45 popMyeTbCs iMMynbC, AKMA NogaeTbes Ha n'atuin 40
Ta wocTtun 42 enemeHTtu |. 3anexHo Big NONOXeEHHS n'atoro Tpurepa 39 noriyHuin curHan 3'aBnseTbes
abo Ha nepwomy, abo Ha gpyromy noro Bmxogax. BHacnigok uboro umdpoBui kog, WO BignoBigae
HOMepy iH(ppayYepBOHOrO CeHcopa B MiHiNUi OKpeMux iHppadepBOHMX CeHcopiB 2.1-2.n, 3 Buxoay
Apyroro niyunbHuka 36 HagxoauTb Ha Bxoau YeTBepToro 41 Ta n'atoro 43 perictpis. | Konu nig gieto
n'aroro Tpurepa 39 Ta komnapatopa 45 BigkpmBaetbca n'atun 40 Ta woctun 42 enemeHTtun |, TO
uncbpoBmIn koA 3 BUXOAY APYroro nivunbHuka 36 3aHOCUMTbLCS B YeTBepTun 41 Ta n'atni 43 pericTtpw.
3as3Haunumo, WO npu BBIMKHEHHI MPUCTpPOlO, konuM B 4eTBepToMy 41 Ta n'atomy 43 perictpax
3anMcaHnin HynboBUIN LNMAPOBUIA KOA, NPY 3anucy LMdgpPOoBOro Kody 3 BUXo4y ApYyroro nivyvnbHuka 36
B YeTBepTuin 41 Ta N'aTun 43 pericTpn Ha BUXOAi YETBEPTOro LMdpoBoro komnapaTtopa 44 NpUCyTHIn
CcuUrHan noriyHoro Hyns.

Mpu ckaHyBaHHi HAcCTYNHOro cekTopa MOBEPXHi Momca poTopa rigporeHepatopa, To0To, Komu
TUM Xe iHpavyepBOHNUM CEHCOPOM, WO i B nonepedHbOMYy CKaHyBaHHIi, (pikcyeTbca nigsuileHa
Temnepatypa, To B yeTBepTuni 41 Ta n'atum 43 perictpu (B TOW, B SIKOMY 3anucaHuin HyrbOBWM
uncpoBMIn KOO) 3aHOCMTBCS UMEPOBUA KOA 3 BUXOAY APYroro nivunbHuka 36, Skuid cnisnagjae 3
KOOOM, 3anucaHumM nNpu nonepeaHbOMy CKaHyBaHHI, i Ha BUXOAi YeTBepToro LMcpoBoro komnaparopa
44 3'9BnAeTbCA CUrHan, WO HaaXo4MTb Ha NepLuui BXig cboMoro enemenTta | 46. MNMpu uboMy Ha 1Aioro
Apyromy BXoAi MPUCYTHIM curHan 3 BuXody KomnapaTtopa 45, BHacnigok 4oro Ha neplivMm BXif
YeTBEpPTOro niunnbHWKa 48 HaaxoAuTb IMMYNbC, SKMM HapPOLLYETLCA B HbOMY LMGPOBUA KO, LIO
CBiAYMTL NpO HasiBHICTb MiABMLLEHOI TemnepaTypu B CYCiOHIX CeKkTopax B OAHOMY BUTKY Montoca
06MOTKM poTopa rigporeHepaTopa.

Take ckaHyBaHHs Ta BignoBigHa oOpoOka iHdopmauii 3AINCHIOETLCA Had KOXHUM MOJIHOCOM
0oOMOTKM poTopa rigporeHepatopa MPOTSArom MOBHOro obepTy poTopa rigporeHepartopa, BHacnigok
4YOro ogHaKOBUN LIMPOBUIMA KOO NepiogNYHO 3 BUXOAY APYroro nivunbHuka 36 3aHOCUTLCA NOYeproBo
TO B yeTBepTui 41, TO B n'ATun 43 perictpu (3a ymMOBM, IO iCHye 0bracTb NigBuLLEHOI TeMnepaTypu
OZHOro BMUTKA Nositoca 0OMoTkM poTopa). licns 3aBepLlUeHHs CkaHyBaHHA OLHOrO Mositoca 06MOTKM Ha
BMXOAI TPETbOro nivmnbHuKa 37 3'9BnseTbCs iMNynbc, Skum vepe3 enemeHT ABO 38 obHynsoTbeA
yetBepTuUn 41 Ta n'atui 43 perictpu. Lium xe curHanom uuMdpoBUA KOO 3 BUXOOY YETBEPTOro
nivunbHUKa 48 nepeHoCUTLCA B LLIOCTUI pericTp 49 i No 3aBepLUEHHIO iMMYNbCy Ha BUXOAi (hopMyBava
iMNynbCiB 47 3'ABNSAETLCS CUTHArM, SKMM OOHYNAETLCS YeTBEPTUN NiYNNbHUK 48.

MMicns uboro po3anoYMHAETLCA CKaHyBaHHSA ApYyroro nomntca obMoTku poTopa rigporeHepartopa.

Mo 3aBepLUEHHIO CkaHyBaHHSA BCiX NOMociB 0OMOTKM poTopa rigporeHepaTopa Ha BUXOAi MNepLLOro
uncppoBoro komnapaTtopa 4 3'ABMAETLCS iMMYNbC, SKUM OOHynseTbcs Apyrmn 36 Ta TpeTin 37
niymnbHUKM | yepe3 enemeHT ABO 38 obHynsioTbea veTBepTUid 41 Ta n'atuii 43 perictpu. Lum xe
curHanom uUmMdpoBuiA Kof 3 BUXOAY YETBEPTOro NidunbHuka 48 nepeHocuTbCs B LLOCTUMI pericTp 49 i
Nno 3aBepLUEHHI iMMYNbCy Ha BMXxoAi doopMyBaya imnyneciB 47 3'9BNAETbCA CUTHaM, SKMM OOHYNsAeTbCA
YeTBEPTUN NiYNNBLHUK 48.
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Lndposuin kog 3 Buxody woctoro perictpa 49 3aHocuTbCca B ungposmi ingukaTop 50, Ha sskomy
no4yeproBo BigobpaxaeTbCAa OOBXMHA obnacTi nigBuLLeHOT TemnepaTypu B3OOBX OOHOrO BMUTKa
KOXXHOro nontoca 0OOMOTKM poTopa rigporeHepartopa, WO i € curHanom Aans obcrnyroBykoyoro
nepcoHany Loao MOXMIMBOCTI NOA4anbLUOI eKcnryaTauii rigporeHepaTopa.

Y pasi, konv niaBvLLeHy TemnepaTypy Mae Tinbku cparMeHT idonsuii BUTka nontoca obmoTky, B
umdpoBoMy iHankaTopi 50 iKCYETbCSA 4MCNO, WO MiATBEPOAXYE BUHMKHEHHSI NOKanbHOI 06nacTi
nigBULLIEHOT TeMnepaTypu.

LiMkn ckaHyBaHHS MOBEPXHi poTopa rigporeHeparopa NOBTOPIOETLCS.

®OPMYIA KOPVUCHOI MOJEN!

MpucTpin ons Tennosi3ikHOro AiarHOCTyBaHHA OOMOTOK poTopa rigporeHepatopa, WO MIiCTUTb n
OKpeMMX iHppa4YepBOHUX CEHCOPIB, OOK 3a4aHHA MOMOXEHHS, TpU LM@POBi KOMNapaTopu, YoTUpK
enemeHTu |, 4yoTuMpu Tpurepw, ABa reHepaTtopu iMNynbCiB, AiNbHUK 4acTtoTu, GydepHuii perictp,
OaTyuK MOMOXEHHS, TpW pericTpu, pOo3nofinioBay TakTiB, cymaTtop, OnNok 3agaHHsa  LIBWAKOCTI,
KOMYTaToOp, KEpOBaHW AiNbHUK 4YacTOTK, BGMOK NiArOTOBKM AaHWX, 6roK nam'aTti, neplmn niYnnbeHUK,
BiJEOKOHTPONbHMI OrOK, OBa KepoBaHi NiACWUMOBadYi, reHepaTop Hanpyru, nNpuMyoMy N BUXOLIB
iHppayepBOHOro MNpuMMadva MigKMiYeHi Ao BXigHOI wWuHWM 6ydepHoro perictpa, 6nok 3agaHHA
MOMOXEHHSI Ta AAaT4YUK MOSNOXEHHS 3'€AHaHi CBOIMM BUXIOHMMU LMPOBMMU LUMHAMW, BiAnoBIgHO, 3
nepLUolo Ta ApYrow BXiGHUMK LMdPOBMMY LUIMHAMKU NepLioro uMdpoBOro Komnaparopa, BuUxig siKoro
NiAKNIOYEHNA OO NEPLIOro BXOAY NEepLloro enemeHTa |, Buxig sikoro 3'€gHaHui 3 neplumm BXO40M
nepLuoro Tpurepa, BUXig SKOro NiAKMYeHWn 00 NepLloro BXOoAy Apyroro enemeHTta |, Buxig sikoro
3'egHaHM 3 NepLuMM BXoAoM Boka MiaroToBKM OaHWX Ta 3i BXo4amu AiNbHUKa YacToTu, komyTaTopa
Ta reHepaTtopa Hanpyru, Buxig sikoro nigknioyeHun Ao Apyrnx BXOAIB NepLuoro ta Apyroro kepoBaHmx
nigcunioBavis, BUXoAWN SKMX 3'€4HaHi, BiANOBIAHO, i3 TpeTiM Ta ApPYrMM BXOAaMWU BifeOKOHTPOMbHOMo
Onoka, BuXig AinbHMKa 4acTOTU MIQKMHOYEHMI OO MEPLUOro BXOAY BiAEOKOHTPONbHOro 6roka Ta go
Bxody OydepHoro perictpa, BuxigHa LMdpoBa LMHA SKOro 3'€gHaHa 3 BXiOHOK LMEPOBOIO LUMHOK
KOMyTaTopa, BUXi4 SKOro NigknoyeHun 0o apyroro Bxogy 6noka nigrotoBkM gaHMX Ta 4O YeTBEpPTOro
BXOAY BiA€OKOHTPOrbHOro 6noka, BuxigHa undpoBa LWMHA NEpLUOro nivnnbHUKa 3'egHaHa 3 BXigHOM
LUMpPOBOIO LIMHOK Oroka nam'siTi, NepLINA Ta APYruin BUXOOWN AKOro MiAKMYEHi OO NepLumx BXOAiB,
BiANOBIOHO, OPYroro Ta MNepLlIoro KepoBaHMX MigcunioBadiB, BUXigHa uMdpoBa LWKWHA [aTyumka
NONOXEHHs 3'egHaHa 3i BXiGQHMMW UWMGPOBUMM LUMHAMW MEPLUOro Ta LPYroro pericTpiB, BMXigHI
LUMdPOBI WNHM SKMX NIgKNIOYEeHi 40 nepLuoi Ta Apyrol BXiAHWUX LMMPOBUX LWNH LUGPOBOro cymaTopa,
BMXig Groka niarotoBkM AaHumx 3'egHaHuii 3 konamu EOM, BuxigHa umndpoBa wnHa Groka 3agaHHS
LIBMAKOCTI NigKMoYeHa Ao Apyrol BXiAHOT LMdPOBOI LUNMHK ApYroro umMdpoBoro komnaparopa, BuxigHa
umdpoBa LWKNHA LngpoBoro cymatopa 3'egHaHa 3 BXiOHOW UUGPOBOIO LUMHOK TPETLOro pericTpa,
BMXigHa UMMPOBaA LUMHA SKOro MigkmnoyeHa A0 NepLloi BXigHOT LndpoBOi WWHN APYroro umdpoBoro
KoMnapartopa Ta A0 BXigHOI LMdpOoBOi WWMHM KEPOBAHOTO AiflbHUKa 4acToTW, BXi4 AKOro 3'egHaHvmn 3
BMXOOOM [pYroro reHepartopa iMnynbCiB, BWXif, KepOBaHOro AiNbHWKa 4acToTW MiAKMIOYEHUNn [0
Jpyroro Bxogy Opyroro ernemeHTa |, nepwun Ta gpyrmin BUXOAW po3nofinioBada TakTiB 3'egHaHi 3
BXOZaMu MepLUoro Ta Apyroro pericTpis, BigNOBIAHO, a TPeTi BUXig NigKMoYeHn 0O BXo4y TPeTboro
pericTpa, BWXiAHI UMCPOBI LUMHM MNeplioro Ta ApYroro pericTpiB 3'e4HaHi 3 nepLio Ta ApYroto
BXiAHUMW UUPPOBUMMU LLUIMHAMU TPeTbOoro UMdpoBOro kKoMnapaTopa, BignoBigHO, NepLunin Ta Apyrum
BMXOOM SIKOTO NiAKMYeHi, BiANoBiAHO, A0 NepLunx BXoAiB ApYroro Ta TpeTboro Tpurepis, BUXoamn SKUX
3'egHaHi, BIgNOBIgHO, 3 MEpPLWMMW BXO4aMW TPETbLOro Ta YeTBEepPTOro enemMeHTiB |, BUXoaum SKuX
nigKroYeHi 0O nepworo Ta Apyroro BXOAiB MepLloro nidunbHWKa, BiANOBIAHO, BUXiO4 ApYyroro
umdpoBoro komMmnapaTopa 3'€eQHaHUMA 3 NepwyM BXOAOM 4YeTBepToro Tpurepa, BuMXig $SKOro
NigKNIOYEeHNn 40 OpYyroro BXo4y nepLlioro enemMeHTa |, gpyri BXoan Apyroro, TpPeTbLOro Ta YeTBepToro
Tpurepis MigkNioYeHi 00 TPeTboro BUXOAY Ppo3nodinoBava TakTiB, Apyri BXoAW TPeTbOoro Ta
YeTBepPTOro enemeHTiB | 3'edAHaHi 3 BUXOAOM AiNbHMKa 4acToTW, BMXiO NEpLLOro reHepartopa iMnyrnbscis
NigKIoYeHnA 00 BXoQy po3nojintoBada TakTiB, SKUA BigpisHAETbLCA TUM, WO B HbOrO BBEAEHO TpU
NiYMnbHWKN, Tpy pericTpu, Tpu enemMeHTn |, enement ABO, enemeHT HI, n'stun Tpurep, komnapartop,
YyeTBEPTUN LMdpoBUN KoMMapaTop, popmyBay iMMNynbCiB Ta LUUPOBUA IHOMKATOP, NPUYOMY BUXI
JiNbHWKa YacToTn 3'egHaHNn 3 BXOAOM N'ATOro Tpurepa, NnepLumin Ta Apyrum BUXoamn SKOro NiakmoyeHi,
BiANOBIOHO, OO MEpLUMX BXOAiB M'ATOrO Ta LUOCTOro efnemMeHTiB |, BUxoam skux 3'egHaHi 3 nepLummn
BXOJaMu YeTBEPTOro Ta N'ATOro pericTpie, a Apyri BXoan pasom 3 ApyrMM BXO4OM CbOMOIO efnieMeHTa
| nigknoyeHi oo BMxody KomnapaTtopa, BXia sIkoro 3'€gHaHun 3 BUXOAOM KOMyTaTtopa, nepluvi BXig
CbOMOro enemMeHTa | nigknio4YeHnn 4o BUXOAY YeTBEPTOro LngpoBoro Kommnapartopa, nepLia ta gpyra
BXiOHI UMPOBI WMHKM sikoro 3'e4HaHi, BignoBigHO, 3 BUXIAHUMU LMGPOBUMM LLUMHAMWN YETBEPTOro Ta
N'ATOr0 PericTpiB, BXigHI UMAPOBI LIMHN SKMX MigKMOYEHI A0 BUXIAHOI UUPOBOI LWIMHM APYroro
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nivunbHWKa, a gpyri BXoam SK1x pasom 3 BXOAOM hopMyBada iMnyrbCiB Ta BXOAOM LLOCTOro perictpa
3'egHaHi 3 BuxogoMm enemeHta ABO, nepwui BXig SKOro MiOKNIOYEHUM [0 BUXOQY TPETbOro
niynnbHWKa, NepLUnn BXig AKOro 3'€qHaHU 3 BUXOAOM APYroro nivunbHUKa, a ApYrui BXig pasom 3
Apyrmmun Bxodamu Apyroro nidmnbHuka Ta enemeHta ABO nigkniodeHi go Buxody nepLloro
umdpoBOro Komnapartopa, Buxia dopmyBada iMnynbCiB 3'€gHaHUA 3 ApYrMM BXOOOM YETBEPTOro
niynnbHWKa, NepLInn BXi4 AKOro NigKryYeHnn 00 BMXody CbOMOro ernemeHTa |, a BuxigHa uudgpoBa
wmHa 3'egHaHa 3 BXiQHOK LMGPOBOID LUMHOK LWIOCTOrO pericTpa, BuxigHa uMdpoBa LUMHA SIKOrO
nigknioveHa 4o BXigHOI UMdPOBOI WKHM LMEPOBOro iHAMKaTopa, NepLinin BXig APYroro nivuibHUKa
3'eQHaHM 3 BUXOAOM [pyroro enemeHTta |, Buxig 4eTBepTOro Tpurepa nMigkNOYeHUn OO BXOAy
enemeHTa HI, Buxig sikoro 3'egHaHnn 3 opyrmM BXOA0M MEPLLOro Tpurepa.
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