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(57) Pedpepar:

Mpuctpin ans Ge3KOHTaKTHOroO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHepatopa MICTUTb
00'eKTMB, N OKpeMux iHpa4yepBOHMX CEHCOPIB, MEPETBOPIOBAY Hanpyra-4actota, ABa LMGPOBI
KoMnapaTopw, AaT4YuK NOSOXeHHS, 6ok 3agaHHA NMOMOXEHHS, WICTb PericTpiB, po3noAintoBay TakTiB,
nepwmmn umdpoBuii cymaTop, reHepaTtop iMMynbCiB, NOCTINHUI 3anamM'aToByOYMIA BroK, ABa KepOBaHi
nigcunioBadi, BiAEOKOHTPOMbHUIA BMOK, reHepaTop Hamnpyru, WO 3MiHIOETbCA CTYMiHYacToO, aHanoro-
undpoBun nepeTeoptoBad, n'ate enemeHTiB |, enemeHT ABO-HI, enemeHT HI, gBa undpo-aHanorosi
nepeTBoOpoBaYi, TPU KOMMNapatopu, iHBepTOp, PEBEPCUBHUIA NIYUNBHUK, ENEKTPOHHUI KN4, Tpurep,
OBa NiYMMBHUKW, AiNbHUK 4acTtoTu, OydepHun perictp, komytatop, ¢opmyBady curHany Ta fBa
uncposi iHaMKaTopu. Y NpUCTPiA BBEOEHO CbOMWIA PericTp, Opyrui LmdpoBui cymartop, Onok
3aflaHHsa TemnepaTtypu, iHOuKaTop Ta TpeTin uudposuir Komnapatop. BuxigHa uudpoBa LWwnHa
n'aToro perictpa 3'e4HaHa 3 NepLUoo BXiAHOK LMGPOBOIO LWMHOK APYroro LmMdpoBoro cymaTtopa ta 3i
BXiZHOIO LMPOBOIO LUIMHOK CbOMOrO pericTpa, BuxigHa uMdpoBa WKHa SKoro nigknoyeHa o apyrol
BXiAHOT UMpOoBOT WNHW Apyroro undpoBoro cymaTopa, BUXigHa uudpoBa LWMHA SKOro 3'egHaHa 3
OpYyrol BXiAHOK LMMPOBOI LWKMHOK TPeTboro UMdpoBOro komnapaTopa, neplla BxigHa umndposa
lWUMHa $IKOro MNigKMyeHa [0 BMXIOHOI LMAPOBOI WKWHM OGnoka 3ajaHHA Temnepatypu, a Buxig
3'efHaHW 3i BXOOOM iHAMKaTopa. Buxig nepluoro umdpoBoro Komnapartopa nigkmoyeHnin 0o Bxoay
cboMoOro perictpa. BuxigHa undposa wnHa aHanoro-uMdpoBoro nepeTsopoBaYa 3'efHaHa 3 Kornamu
EOM.
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KopucHa mopenb HanexuTb 00 Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
BUMIipIOBaHHS Temnepatypu 0O0'eKTiB, WO 0bepTalnTbCH, 30KpemMa pPOTOPIB MOTYKHUX €NeKTPUYHUX
MaLluH (rigporeHeparopis).

Bigomnii npucTtpin gnsi 6e3KOHTAaKTHOrO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHeparopa
(nateHT YkpaiHm Ne 68779, MIK GO1K 13/08, ©6ton. Ne 7, 2012), wo MictuTb 06'eKTuB,
iHppa4yepBOHUI MpUIMaY, WO MICTUTb N OKpeMux iHdpadepBoHMx (1Y) ceHcopiB, nepeTBoptoBaY
Hanpyra-4acToTa, BUXogn n okpemMux |4 ceHcopiB 3'egHaHi 3 BXiAHOW LWMHOK OydepHoro perictpa,
BUXiOHaA LUMHA AKOro nigkntoveHa OO0 BXiAHOT LWMHM KOMyTaTtopa, BUXig siKkoro 3'e4HaHuin 3 NepLumMmu
BXogamMu BigeokoHTponbHoro 6noka (BKB) Ta aHanoro-umdposoro nepetrsoptoBayda (ALI), BuxigHa
LMHa SIKOrO MNiAKMYeHa A0 BXiQHOT LWWHKM iHTepdbencHoro 6noka, BMxigHa LWMHA 9KOro 3'egHaHa 3
konamu EOM, Bwuxig nepworo komnapatopa nMigKMYeHnn OO0 Meplumx BXOAIB PEBEPCUBHOMO
niynneHuka, enementa ABO-HI Ta no Bxoay iHBepTOopa, BMXig SIKOro 3'eqHaHuMiA 3 ApyrumMu BXogamu
peBepCcuMBHOrO nidnnbHuka Ta enemeHta ABO-HI, Buxig sIKOro nigknyeHWn A0 Apyroro BXoay
nepworo enemeHta | Ta o Bxoaoy enemeHta HI, Buxig fAkoro 3'egHaHuin 3 OpyrMW BXO4amu
OydepHoro perictpa, komyTtaTopa, BKB, gpyroro enemeHTta | Ta niyvMnbHUKa, BUXigHA LUMHA SIKOTO
3'egHaHa 3 BXiQHOK LUMHOK MOCTINHOro 3anam'atoBytodoro 6noka (M3B), neplwwnii i gpyrMi BUxogu
SIKOro NiAKMOYEHi, BiANOBIgHO, 40 OPYrMX BXOAIB MEPLUOro i Apyroro Kepylouux nigcunioBadie, nepui
BXOOU SKUX 3'edHaHi 3 BMXOOOM reHepartopa Hanpyru, WO 3MIHIETbCA CTYMiHYacTo, a BUXOAM
NigKntoYveHi, BignoBigHo, Ao TpeTboro i yeTBepToro Bxoaie BKB, Buxig ginbHuWka YactoTu 3'egHaHum 3
nepwvmMmy Bxogamu 6ydepHoro perictpa, nepLioro enemeHTa | Ta gpyroro enemeHta |, Buxig sikoro
NigKNoYeHn 4o TPETLOro BXOAY PEBEPCHBHOIO MiYUNbHUKA, BUXiOHA WNHA SKOro 3'egHaHa 3 BXigHO
lWMHOK nepworo uudpo-aHanorosoro nepetsoptoBada (LUAIM), Buxia nepworo enemeHta |
NigKITIOYEHNA 0O NEPLUOro BXOAY NiYunbHMKa, BuXigHa undpoBa WnHa 6noka 3agaHHs NMOSTOXEHHS
3'egHaHa 3 NepLlol BXiAHOK LMAPOBOIO WWHOK UMdpOoBOro koMmnapartopa, gpyra BxigHa umndposa
LUMHA SIKOro pas3oM 3 BXiAHMMM LUMPPOBUMU LUMHAMM MEPLUOro Ta APYroro pericTpiB MigKmoYeHi 4o
BUXiOHOT LMPOBOI LUMHK JaTymMKa NOMOXKEHHS, BUXi4 LMAPOBOro komnapartopa 3'egHaHui 3 NepLumm
BXOOOM TpeTboro ernemMmeHTta |, Apyrui BXig €Kkoro pasoMm 3 ApyrMMu BXxodamum Tpurepa Ta
€MeKTPOHHOro Krya nigknoyeHi Ao BUXO4Y APYroro komnapaTopa, BXid SIKOro pasom 3 nepLunm
BXOAOM €NeKTPOHHOro kriouya 3'egHaHi 3 Buxogom gpyroro LA, Buxig reHepatopa iMnynbciB
NigKNIOYEeHNn 0O BXO4Y PO3MnoAifitoBaya TakTiB, NepLunmn, Apyrui 1a TpeTii BUXOAWN AKOro 3'edHaHi 3i
BXO4aMK MepLIoro, Apyroro Ta TPETbOro PericTpiB BiAnOBIAHO, BUXiOHI LWUWHW NEpLIOro Ta APYroro
pericTpiB NigKrtoYeHi, BiANOBIAHO, A0 NEpLUOi Ta APYroi BXiGHUX WKH LMEPOBOro cymartopa, BuxigHa
uMdpoBa WnHa 9Koro 3'egHaHa 3i BXigHOK LMPOBOIO LLIMHOK TPETLOro pericTpa, BuxigHa uudposa
LWMHa SKOro NigknioyeHa Ao BXigHOi umdposoi wuHU gpyroro LIAT, Buxig enekTpoHHOro kntova
3d'edHaHM 3 MepwmMm BXOAOM MepLUOro Komnapartopa, ApYryid BXif, SKOro pasom 3i BXOOOM
nepeTeBopioBaya Harpyra-4acrtora nigknodeHi go suxoay nepworo LIAT, Buxig Tpurepa 3'egHaHun 3
nepwvMMm BXOOOM YeTBepToro ernemeHta |, Apyrun BXig AKOro MigKMmoYeHnn [0 BUXOAY
nepeTeBoploBaya Hanpyra-4actoTta, a Buxig 3'egHaHwin 3i BXodaMu AiNbHWKa 4acToOTW, reHeparopa
Hanpyru, Wo 3MIHIETbCA CTyMiHYacTo, iHTepdencHoro 6roka, 3 MepwvM BXOAOM KomyTaTopa, 3
apyrum Bxogom AL Ta 3 n'atum Bxogom BKB.

[[ONOBHUM HegoMiKOM [JaHOoro npuUCTpol € Te, WO BiH He [J03BOMSE BU3Ha4aTWM LUBUAKICTb
3pOCTaHHSA TemnepaTypy B Touui 3 HaWbinNbMM 3HA4YeHHAM Temnepatypu OOMOTKM poTopa
rigporeHepaTopa, WO 3BYXYyE QYHKUIOHaNbHi MOXMIMBOCTI MPUCTPOKD B 3agadvi 06'eKTMBHOrO
CMOCTEPEXEHHSA 3a TEMMEPATYPOHO OOMOTKM.

Hanbnuwkymm aHanorom KOpuUCHOI Moaeni € npucTpii Ans Oe3KOHTaKTHOro BMMIpHOBaHHSA
TeMnepaTypu poTopa rigporeHepartopa (nateHT Ykpainm Ne 124574, MMNK GO1K 13/08, 6ton. Ne 15,
2018), wo mictntb 06'ekTNB, N oKpeMmx |4 ceHcopiB, nepeTBOpIOBaY Hanpyra-4acTtoTa, ABa LMdpPOBi
KOMMapaTopu, AaTYUK NMOJTOXKEHHS, BITOK 3aaHHSA NMOJTOXKEHHS, LWICTb PEricTpiB, po3noAintoBay TakTiB,
umdposmi cymatop (B noganbLUOMY - NepLlnii LMgpoBUN cymaTop), reHepaTop iMMynbCiB, NOCTINHWUIA
3anamM'aToByouUMiA GIOK, ABa KepoBaHi NiacunoBadi, BioeoKOHTPONbHUA BMOK, reHepaTop Hanpyru, LWwo
3MIHIETbCS CTyNiH4YacTo, [Ba aHanoro-uudpoBi nepeTBoptoBadi, iHTepdencHuin 6ok, n'aTb
enemeHTiB |, enemeHt ABO-HI, enemeHT HI, aOBa uudpo-aHanorosi nepeTsoptoBavi, Tpwu
KoMnapaTtopu, iHBEpTop, PEBEPCUBHUNA NIYUNBHUK, ENEKTPOHHWIA KNiod, Tpurep, ABa NiYUMbHUKN,
AiNbHUK YacToTn, GydepHUIn pericTp, komyTaTop, bopmyBay curHany Ta gBa UMGPOBI iHOMKaTopw,
npuyomy BMxoam n okpemux |4 ceHcopiB 3'egHaHi 3 BXigHOW WKWHOKW BydepHoro perictpa, BuxigHa
LWMHa SIKOro MigKMYeHa A0 BXIQHOI WMHM KOMyTaTopa, BMXig SKOro 3'€AHaHuMi 3 nepluinuM BXOLOM
nepworo AL, Buxig nepworo komnapatopa niAKMOYeHUA [0 Mepliux BXOAIB PEeBEpPCUBHOMO
niynnbHuka, enementa ABO-HI Ta go Bxoay iHBepTopa, BuXig SIKOro 3'€eQHaHvi 3 ApYrMMn BXogamm
PEBEPCMBHOMO nidnnbHMka Ta enemeHta ABO-HI, Buxig SIKOro nigknmyeHWn OO0 Apyroro BXOAYy
nepworo enemeHta | Ta go Bxogy enemeHta HI, Buxig skoro 3'egHaHuMn 3 gpyrMMu BXodamu
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BydepHoro perictpa, komytaTopa, BKB, aopyroro enemenTa | Ta nepLioro nivyunbHuKa, BUXigHa WMHA
AKoro 3'egHaHa 3 BxigHot wuHow M35, nepwmi i apyrnin BUXoamM AKOro MigKnodeHi, BignosigHo, Ao
APYrvx BXOAiB MepLUOro i Apyroro KepoBaHMX MigcuntoBadie, nepLi BXoau AkUx 3'egHaHi 3 BUXOLOM
reHepaTtopa Hanpyru, Wo 3MiHIOETbCS CTYMIHYacTO, a BUXOAM NiAKMOYeHi, BiANOBIAHO, 4O TPETbOrO i
yetBepToro Bxogie BKB, Buxig ginbHuka 4yactoTu 3'egHaHMiA 3 nepwmmmn Bxogamu OydepHoro
pericTpa, nepworo enemeHTa | Ta gpyroro enemeHTa |, BUXig SKOro nigknoyeHnin o TpeTboro BXoay
peBEPCMBHOIO MiYUNbHMKA, BMXigHA LIMHA SIKOro 3'€dHaHa 3 BXigHOW LuMHOW nepworo LAT, suxig
nepLioro enemeHTa | nigknoyeHnin 4O NepLUIOro BXo4y NepLioro fidnnbHMKa, BUXigHa undgposa WwnHa
Onoka 3agaHHsA NONOXEHHA 3'e4HaHa 3 MEpPLIO BXiQHOK UMGPOBOO LLMHOK MNepLioro umMdpoBoro
KoMMnapartopa, gpyra BxigHa undpoBa LUKMHA SKOro pa3om 3 BXiAHUMU LNMPOBUMUN LLUMHAMM NEPLLOTro
Ta Opyroro pericTpiB MigknioveHi Ao BUXIAHOI UMGPOBOI LWWNHN AaT4YMKa MOMOXEHHS, BUXIA NepLUOro
umdpoBoro komMmnapaTtopa 3'€eQHaHMA 3 NeplvM BXOAOM TpPeTboro enemeHta |, Buxig €koro
NigKMIOYeHNn A0 NepLLIOro BXody Tpurepa, a Apyrui BXif SIKOro pasom 3 ApyruMu Bxogamu Tpurepa ta
€NEeKTPOHHOro KMya MigkMoyeHi A0 BUXOA4Y APYroro komnapaTopa, BXid4 SIKOro pasoMm 3 nepLumnm
BXOAOM €NeKTPOHHOro Krioya 3'egHaHi 3 Buxogom gpyroro LIAM, Buxig reHepatopa imMnynbciB
NigKNIOYEeHNN O BXO4Y PO3nofifitoBada TakTiB, NepLnn, Apyruim 1a TpeTii BUXOAM AKOro 3'edHaHi 3i
BXO4amu MepLuoro, Apyroro ta TPETbOro pericTpiB, BigNoBigHO, BUXiOHI LMEPOBI LUMHK NepLlloro Ta
Apyroro pericTpiB MigKMYeHi, BigNOBIAHO, 4O NepLlloi Ta APYrol BXigHMX LWMH NepLlioro Lmndposoro
cymaropa, BuxigHa undposa WnHa aKoro 3'egHaHa 3i BXigHOK LMGPOBOIO LLUMHOK TPETbOro pericTpa,
BUXigHa uudpoBa LUMHA SAKOrO MigKkMYeHa [0 BXigHOT umdposoi wuHM gpyroro LAT, Buxig
€IeKTPOHHOrO Krtoya 3'€gHaHui 3 NepLInMmM BXO40M NEPLUOro komnapaTtopa, ApYrMn BXiad SKOro pasom
3i BXOOOM MepeTBOpioBaya Hanpyra-4actoTa nigknioveHi Ao suxogy nepworo LIAM, Buxig Tpurepa
3'eQHaHMIA 3 MepLnM BXOOOM YETBEPTOro enemeHTta |, opyrui BXig sIKOro NigKMmYeHWn A0 BUXody
nepeTBoploBaya Hamnpyra-4acrtota, a Buxig 3'eQHaHui 3i BxoA4amMu AinbHWKA 4acToTu, reHeparopa
Hanpyrn, WO 3MIHKETBCS CTyMNiHYacTo, 3 BXOOOM iHTepdbernicHoro ©Onoka, 3 nepwum BXOAOM
Komytatopa, 3 Apyrum Bxogom nepworo AL Ta 3 n'atmum Bxogom BKB, Buxig komyTtartopa
nigkntoveHnn o nepworo Bxogy BKB, BuxigHa umdpoBa wwnHa nepworo AL 3'egHaHa 3 BXigHOWO
LUMdpPOBOIO WINHOK iHTepdencHoro 6rioka, BMXigHa UudpoBa WKHa SKoro nigkntoveHa B kona EOM,
BuXxigHa umdposa wnHa gpyroro AL 3'egHana 3 BXigHOH LMEPOBOIO LLUMHOK YETBEPTOroO pericTpa,
BUXigHa umdpoBa LKHA SKOro nigknoveHa Ao BXigHOT LMdPOBOI WWNMHKU N'ATOrO perictpa Ta 4o nepLioil
BXigHOT LMCPOBOI WKHKM Apyroro uMcpoBOro komnapartopa, gpyra BxigHa uudpoBa LUMHA SKOro
3'egHaHa 3 BuXigHOW uUMdpoBoto WKHOW Apyroro AL, a Buxig nigknoyveHWn [O Opyroro Bxoay
n'atoro ernemMeHTa |, nepwuin BXig Akoro pasom 3 apyrum sxogom apyroro AL 3'egHaHi 3 Buxogom
YyeTBEpPTOro enemeHTa |, a BMXig NigKNOYEeHWA OO0 BXOAY YETBEpTOro perictpa, BUXig komyTaTopa
3'egHaHuMi 3 nepwum Bxodom Apyroro AL Ta 3i Bxogom TpeTboro kKomnapartopa, BUXif SKOro
NigKIIoYeHUA 0O MepLlloro Bxody ApYroro nidunbHUKa, BUXigHa uudpoBa LWMHA sKoro 3'edHaHa 3
BXiQHOK LIMMPOBOIO LLMHOK LLIOCTOrO perictpa, a Apyrui BXig nigknioyeHun o suxody dopmysaya
curHany, BXig sIKoro pasom 3i BXogamu N'ATOro Ta LIOCTOro pericTpiB 3'€4HaHi 3 BUXOLOM MepLUoro
uMdpoBOro KomnapaTtopa, BUXigHI UWUMPOBI LWKMHW N'ATOr0 Ta LWOCTOrO PEricTpiB  NigKmoYeHi,
BiANOBIOHO, 0 BXiAHMX LMEPOBUX LLUMH NEPLLOro Ta APYroro LngpoBux iHankaTopis.

[ONOBHUM HeOoMiKOM JaHoro npuUCTpol € Te, WO BiH He [03BONfAE€ BM3HayaTW LUBWUAKICTb
3pOCTaHHSA TemnepaTypy B Touui 3 HaWbiNbWMM 3Ha4YeHHAM Temnepatypu OOMOTKM poTopa
rigporeHepaTopa, WO 3BYXYyE QYHKUIOHaNbHi MOXMIMBOCTI MPUCTPOKD B 3agadvi 06'eKTMBHOrO
CMOCTEPEXEHHSA 3a TEMMEPATYPOHO OOMOTKM.

B ocHoBy KopucHOI Mopgeni nocTaBrneHa 3ajaya CTBOPUTM MPUCTPI Ana Ge3KOHTaKTHOro
BUMIpIOBaHHS TeMnepaTypu poTopa rigporeHepaTtopa, B IkOMy 3a paxyHOK BBEAEHHs1 HOBMUX GrokKiB Ta
3B'A3KIB MK HUMU 3'ABNAETLCA MOXIMMBICTb Ha Npauiolo4oMy rigporeHepaTopi BU3HayaTu LWBUAOKICTb
3pOCTaHHA TemnepaTypy B Touui 3 HaWbiNblWMM 3HA4YeHHAM Temnepatypu OOMOTKM poTopa
rigporeHeparopa, Lo po3LUUPOE OYHKLIOHANbHI MOXIMBOCTI NPUCTPOIO.

MocTaBneHa 3agaya BUPIWYETLCA TWUM, WO B NPUCTPi Ana OGe3KOHTaKTHOro BMMIpHOBAHHS
TemnepaTypu poTopa rigporeHepaTtopa, Lo MiCTUTb 00'ekTUB, N okpemMmx |4 ceHcopiB, NnepeTBoptoBaY
Hanpyra-4actoTa, ABa LUM@pPOBi KOMMapaTopu, 4aT4MK MONOXEHHS, BrOK 3a4aHHSA MOMOXEHHS, LWICTb
pericTpiB, po3nofintoBady TakTiB, neplivn UMPPOBUA CymMaTop, reHepaTop iMnynbCiB, MOCTINHWIA
3anaM'aToByo4UMIA GIOK, ABa KEPOBaHI NiACKITIOBaYi, BiAEOKOHTPONbHUIA BMOK, reHepaTop Hanpyru, LWwo
3MIHIOETLCH CTYMIHYaCTO, aHanoro-uMdpoBun nepeTeopioBad, N'sTe enemeHTiB |, enemeHT ABO-HI,
enemeHT HI, aBa uudpo-aHanorosi MnepeTBOpIOBaYi, TPU KOMMapatopu, iHBEpTOp, PEBEPCUBHUN
NIYNNBHWK, ENEKTPOHHUIM KIKoY, Tpurep, ABa NiYUIbHUKK, LiINbHUMK 4YacTtoTu, OydepHun pericTp,
KomyTaTop, (hopMyBay curHany Ta asa LMdpoBi iHAMKaTopu, Npu4yomy Buxoam n okpemmx 14 ceHcopis
3'egHaHi 3 BXigHOW WMHOK OydhepHoro perictpa, BUXigHa LUMHA SIKOTO MigKMoYeHa 4O BXiOHOI WMHK
KomyTaTopa, BUXi4 fKkoro 3'egHaHui 3 nepwum Bxogom AL, Buxig nepworo komnapaTopa
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NigKIoYeHnA 0O nepLuux BXOAiB peBepCMBHOrO nivvnbHUka, enemeHta ABO-HI Tta go Bxoay
iHBepTOpa, BMXig SIKOro 3'egHaHMA 3 opYrMMuy BXO4amMu peBEpCUBHOIO MivnnbHUKa Ta enemeHta ABO-
HI, Buxig akoro nigknoyeHnn 4o Apyroro Bxogy nepwioro enemeHdTa | Ta go Bxogy enemerta Hi, Buxia
SKOro 3'egHaHun 3 apyrummn Bxogamum 6ydepHoro perictpa, komytatopa, BKB, gpyroro enemeHTa | Ta
nepLUoro NivnnbHKKa, BUXiAHA LWUMHA KOO 3'eQHaHa 3 BXigHo wwuHoto MN36, nepwwnii i gpyrun Buxogn
SIKOro MigKroYeHi, BigNoBigHO, 4O APYrMX BXOAIB NEPLUOro i ApYroro kepoBaHuX nigcunitoBadis, nepLui
BXOOU SKUX 3'eQHaHi 3 BUXOAOM reHepaTopa Harnpyru, WO 3MIHIOETbCA CTyniHYyacTo, a BMXoau
nigkntoYveHi, BignoBigHo, Ao TpeTboro i yeTBepToro Bxodis BKB, Buxig ginbHWKa 4yactotu 3'egHaHvi 3
nepwumMn Bxogammn 6ydepHoro perictpa, nepwioro eneMeHTa | Ta gpyroro enementa |, Buxig skoro
NigKIIOYEHNA 00 TPETLOrO BXOAY PEBEPCUBHOIO NiYUNbHMKA, BUXiAHA LUMHA SKOro 3'€AHaHa 3 BXiAHO
wuHoto nepworo LAM, Buxig nepworo enemeHta | nigknoyeHWn OO0 nepLuoro Bxody MepLuoro
niynnebHuka, BuUXigHa umdpoBa LwWMHA 6Gnoka 3agaHHA MNOMOXEHHs 3'€dHaHa 3 NepLUo BXIiOHOH
LUMpOoBOIO LLINHOK NepLuoro undpoBoro Komnaparopa, gpyra BxigHa umgpoBa WnHa SKOro pasom 3
BXiOHUMW UMPPOBMMM LUIMHAMK MEPLLIOro Ta APYroro pericTpiB NigKMoYeHi 4o BUXIQHOT LUMdpoBOi
LWMHW JaTymKa NONOXEeHHs, BUXiA neploro unudpoBoro komnaparopa 3'€4HaHui 3 neplmnm BXOAOM
TPeTbOro enemeHTa |, BUXig SKOro NigkNYeHWn 0o neplioro BXody Tpurepa, a Apyrum BXig SKoro
pasom 3 ApyrMMu BXO4aMu Tpurepa Ta €eNeKTPOHHOro Kwo4a MigknioYveHi Oo Buxody Apyroro
KoMnapartopa, BXif SKOro pasom 3 nepLumMM BXOAOM efleKTPOHHOro Knio4a 3'egHaHi 3 BUXO40M ApYroro
LIAIM, Buxig reHepatopa iMnynbCiB NigKIlOYeHMIA 40 BXOAY PO3NoAintoBaya TakTiB, Nepwnn, Apyrum ta
TPETIN BUXOAN SKOro 3'€dHaHi 3i BXOA4amMM MepLloro, APYroro Ta TPETbOro pericTpis, BignosigHo,
BUXiOHI UMPPOBI WMHM NEepLUIOro Ta APYroro pericTpiB MigKMYeHi, BiANOBIAHO, A0 NepLUoi Ta Apyroi
BXiOHUX LUMH MEepLIoro umdpoBoro cymatopa, BuxigHa umdpoBa LKHa SKOro 3'egHaHa 3i BXiQHOM
UMPOBOKD LUMHOK TPETbOro perictpa, BuxigHa UM@POBa LUMHA SKOro MigkmyeHa [0 BXiAHOI
umdppoBoi wuHu gpyroro LIAT, Buxig enekTpoHHOro Krnya 3'€gHaHui 3 neplunm BXOAOM MepLIoro
KoMnaparopa, ApYyrun Bxig SIKOro pasom 3i BXOAOM NepeTBOploBaya Hampyra-4actoTa NigknioYveHi oo
Buxoay nepioro LIAM, Buxig Tpurepa 3'egHaHui 3 neplumm BXOAOM YETBEPTOro enemeHTa |, gpyrmin
BXi SIKOro MigknoyYeHnn 4o BMXo4y nepeTBoptoBaYva Hanpyra-4yactoTa, a Buxig 3'€eaHaHnin 3i Bxogamm
OiNMbHWKa 4acToTW, reHepatopa Hanpyrn, WO 3MIHIOETbCA CTyniHYacTo, 3 nepwuM BXOOO0M
KomyTatopa, 3 gpyrum Bxogom AL Tta 3 n'atum Bxogom BKB, Buxig KomyTatopa nigknioyYeHun o
nepworo Bxogy BKB, BuxigHa umdgpoBa wwuHa AU 3'egHaHa 3 BXigHOH LMGPOBOKD LUNHOK
YeTBEpPTOro perictpa, BuxigHa undposa LMHA AKOro nigknideHa Ao BXigHoI LMGPOBOIT LWNMHU N'ATOro
pericTpa Ta 4O nepLloi BXigHOI UMMPOBOI LWMHW OPYroro LM@pOBOro Komnapatopa, gpyra BXigHa
umdpoBa WKMHA AKoro 3'edHaHa 3 BuxigHow uudposoto wnHowo ALM, a suxig nigknoyeHun 0o
Apyroro Bxogy N'atoro enemMmeHTa |, nepwmin BXig SIKOro 3'€e4HaHnn 3 BUXOLOM YETBEPTOro efieMeHTa |,
a BuXia4 NiOKMOYEeHUA OO0 BXOAY YeTBepToro perictpa, BuXif KomyTtaTopa 3'eQHaHWi 3i BXOOOM
TPeTbOro KomnapaTopa, BUXid SKOro NigknioYeHnin 40 nepLioro BXo4y ApYroro nivyurnbHUKa, BUXigHa
umdpoBa wWKHa AKOro 3'edHaHa 3 BXiQHOKW LIMPOBOK LUMHOK LLIOCTOro perictpa, a Apyruin BXig
nigkrodYeHnin oo Bmxody popmyBaya curHany, BXid SKOro pasom 3i Bxogamu M'ATOro Ta LOCTOro
pericTpiB 3'eqHaHi 3 BUXOAOM NepLloro uMdpoBoro komnapatopa, BUXigHi UMgpoBi WnHM N'aToro Ta
LIOCTOr0 pericTpiB  NigkMoYeHi, BigNOBIAHO, OO0 BXiAHWMX UWMPOBUX LWKMH NEepLioro Ta Apyroro
UMdpOBMX iHAMKATOPIB, 3riAHO 3 KOPUCHOK MOAENM, BBEAEHO CbOMWIA pericTp, ApYrun umndposuii
cymartop, Onok 3afjaHHs TemnepaTypu, iHOUKaTop Ta TpeTin uudpoBui KOMMapaTop, NpUyHoMy
BUXigHa umndpoBa LWKMHA N'ATOro perictpa 3'egHaHa 3 nepLluot BXiAHOK LMEPOBOKD LWNHOK ApYroro
LumdpoBoro cymaTtopa Ta 3i BXiAHOK LMQPOBOIO LLIMHOK CbOMOro pericTpa, BuxigHa uudposa LnHa
AKOro migknmdeHa [0 Apyroi BXiAHOI UMAPOBOI LUWHWM APYroro uMdpoBOro cymartopa, BuxigHa
umdpoBa WMHaA AKOro 3'edHaHa 3 ApYro BXIOHOK LMEMPOBOIO LUIMHOK TPEeTboro UngpoBoro
KoMnapartopa, neplia BxigHa undpoBa WKHa SKOro nigkrnoyeHa 4o BUXiAHOT LMPoBOI WKWHKM Broka
3ajaHHa TemnepaTtypu, a Buxig 3'egHaHuMi 3i BXOOOM iHOMKaTopa, BMXi4 nepworo umMcpoBoro
KoMMnapartopa nigkni4eHun 0o BXo4y CbOMOrO perictpa, BuxigHa uudpposa wwuHa AL 3'egHaHa 3
konamu EOM.

MpucTpin gna ©Oe3KOHTAKTHOrO BMMIPIOBAHHA  TemnepaTypu poTopa rigporeHepartopa
NOSICHIOETLCSI KPECMEHHAM, Ha SKOMY 300paXkeHa Moro CTpyKTypHa cxema.

Ha cxemi: 1 - 6rnok 3agaHHs NONMOXEHHS; 2 - nepLumi umdpoBuin KomnapaTtop; 3 - TPETi enemMeHT
I; 4 - Tpurep; 5 - gaTUMK NONOXEHHS; 6 - reHepaTop IMMynbCIiB; 7 - po3nodintosay TakTig; 8, 9 - nepLuun
Ta gpyrun perictpu; 10 - nepwwin uudposun cymatop; 11 - TpeTin perictp; 12 - gpyrun umdpo-
aHanoroBui nepeTtsoptoBay; 13 - gpyrui komnapartop; 14 - eneKkTpoHHUn kntod; 15 - ob6'ekTuB; 16 -
iH(bpavepBOHUI NpUIMaY, Lo MICTUTb N OKpeMUxX iHppadepBoHUX ceHcopiB 16.1...16.n; 17 - nepuunn
komnapatop; 18 - iHBepTOop; 19 - peBepcuBHU nivnnbHUK, 20 - nepwunin LMpPO-aHanoroBun
nepeTsoptoBay; 21 - nepeTBOpOBaY Hanpyra-4actoTa; 22 - 4eTBepTU enemeHT |; 23 - [inbHuK
yacToTu; 24 - 6ydepHun perictp; 25 - enemeHT ABO-HI; 26 - enemeHT HI; 27 - gppyrun enemeHT I; 28 -
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komyTaTop; 29 - nepwuin enemeHT |; 30 - aHanoro-undposuii nepeTeoptoBay; 31 - YeTBEPTUN pericTp;
32 - n'atui enemeHT |; 33 - TpeTin komnapatop; 34 - bopmyBay curHany; 35 - gpyrun NivmnbHuK; 36 -
n'aTun perictp; 37 - nepwuni umdpposun iHgukaTop; 38 - apyrmn umdposuin komnapaTop; 39 - WwocTumn
perictp; 40 - apyrun undpoBun iHankatop; 41 nepwmin NiYUNbHUK; 42 - NOCTINHUI 3anam'sATOBYOYMIA
Oonok; 43, 44 - nepwuin Ta OpYrMn KepoBaHi migcumntoBadi; 45 - BiAEOKOHTPONbHUN Onok; 46 -
reHepatop Hamnpyru, WO 3MiHIOETbCA CTyniH4acTo; 47 - CbOMWMI pericTp; 48 - OGROK 3agaHHsA
Temnepatypu; 49 - gpyrun umdgposun cymatop; 50 - TpeTin undposmin komnapatop; 51 - iHgukaTop,
npuyomMy Buxogmn n okpemumx IY ceHcopiB 16.1 - 16.n 3'egHaHi 3 BXigHO WKHOK BydepHoro perictpa
24, BuxigHa LWMHaA SAKOro MigkmnoyeHa A0 BXIAHOI LWMHM KoMyTaTtopa 28, BuXig AKoro 3'egHaHui 3
nepwum Bxogom ALM 30, Buxig nepworo komnapatopa 17 nigknioyeHUn A0 Nepliux BXOAiB
peBepcuBHoro nidnneHuka 19, enementa ABO-HI 25 T1a go Bxoay iHBepTopa 18, Buxig sikoro
3'eQHaHWIA 3 ApyrMMun BXogamu peBepcuBHOro nivuneHuka 19 ta enemeHta ABO-HI 25, Buxig sikoro
NigKrtoYeHni 40 Apyroro Bxoay nepioro enemeHta | 29 ta go Bxoay enementa HI 26, Buxig sikoro
3'egHanHni 3 apyrumun Bxogamm bydepHoro perictpa 24, komyTtatopa 28, BKB 45, gpyroro enemenTa |
27 Ta nepworo niyunbHMka 41, BUXigHa WKMHA SKoro 3'egHaHa 3 BxigHoto wuHow M36 42, nepwwun i
ApYrvi BUXOAM SIKOFO MigKMOYeEHi, BignoBiaHO, A0 ApYruX BxoAdiB nepworo 43 i gpyroro 44 kepoBaHuX
nigcunoBadis, nepwi BXoAM SIKMX 3'€dHaHi 3 BUXOOOM reHepaTtopa Hanpyru, WO 3MIHIETbCSA
CTyniH4yacTo, 46, a BUxo4u NigKItoYeHi, BignosigHo, Ao TpeTboro i YetBeptoro Bxoais BKB 45, Buxig
AiNbHWKa YacTtoTh 23 3'eaHaHui 3 nepwmmmn Bxogammu 6ydepHoro perictpa 24, nepworo enemeHTa |
29 Ta ppyroro enemeHTta | 27, BMXigd SIKOro MIOKMIOMEHUWM OO TPETbOro BXO4Y PEBEPCUMBHOIO
niynnebHuka 19, BMUXigHa WKWHA AKOro 3'egHaHa 3 BxigHow wuHow nepworo LIAM 20, Buxig nepioro
enemeHTa | 29 nigknoyeHMn OO NepLIoro Bxody MepLuioro niynneHuka 41, BuxigHa umdposa LWMHA
Onoka 3agaHHs NonoxeHHsa 1 3'egHaHa 3 NepLUol BXiAHOK LUPOBOKO LWMHOK NEPLLOro LngpoBoro
KoMnapaTtopa 2, gpyra BXxigHa uudpoBa WMHA SKOrO0 pa3oM 3 BXiAHMMU LUPOBUMU LLUMHAMMU
nepworo 8 Ta apyroro 9 pericTpiB MigKNOYeHi 40 BUXIAHOI LMPPOBOI WMHM AaTymKka MOMOXEHHS 5,
BUXig nepLioro undpoBoro komnapaTtopa 2 3'€4HaHUN 3 NepLunM BXOAOM TPETbOoro ernemexta | 3,
BUXiO SKOro NigKmoveHWn OO0 nepuoro Bxogy Tpurepa 4, a Apyrvi BXig sSiKOro pasom 3 Apyrumu
BXO4amu Tpurepa 4 Ta enekTpoHHOro KrnoYa 14 nigknoyeHi 4o Buxoay apyroro komnapartopa 13, Bxig
SIKOro pas3oM 3 NepLInuM BXOAOM eNfIeKTPOHHOro Kntoda 14 3'egHaHi 3 Buxogom apyroro LIAM 12, Buxig
reHepaTopa iMnynbciB 6 NigKNIYeHUn 4o BXo4y po3nointoBaya TakTiB 7, NepLunin, Apyruim Ta TpeTin
BUXOAWM sikoro 3'edHaHi 3i Bxogamu nepwioro 8, gpyroro 9 Ta TpeTtboro 11 pericTtpis, BianoBigHo,
BUXiOHI UMPOBI WKHK nepworo 8 Ta apyroro 9 pericTpiB NigKMOYeHi, BigNoBigHO, A0 MepLloi Ta
ApYroi BXigHMX WWH neporo uudgposoro cymatopa 10, BuxigHa uudppoBa wWunHa Skoro 3'egHaHa 3i
BXiQHOK LMMPOBOIO LIMHOK TpeTboro perictpa 11, BuxigHa uMdpoBa LWMHa SKOro MigkmdeHa go
BXigHoI umdposoi wuHu gpyroro LIAM 12, Buxig enekTpoHHOro krniova 14 3'egHaHuin 3 nepuumm
BXOAOM NepLUIoro komnapatopa 17, Apyruin Bxig SIKOro pasoM 3i BXOAOM repeTBopioBava Hanpyra-
yactoTa 21 migknoyeHi 4o suxogy nepworo LIAM 20, Buxig Tpurepa 4 3'egHaHui 3 nepumMm BXo4oMm
yeTBEpTOro enemeHTta | 22, opyrun BXig SKOro nigkmnYeHWn 00 BMXOAY MepeTBoptoBaya Hanpyra-
yactota 21, a Buxig 3'edHaHun 3i BXodaMu [inbHUKa 4YacToTu 23, reHepaTopa Hanpyru, Lo
3MiHIOETLCA CTyniHYacTo, 46, 3 nepwuM BXOAOM KomyTaTopa 28, 3 gpyrum Bxogom AL 30 Ta 3
n'atum Bxogom BKBE 45, Buxig komyTtatopa 28 nigkntodeHun go nepuworo sxogy BKBE 45, BuxigHa
umdposa wwuHa AUIM 30 3'egHaHa 3 BXigHOH LMGPOBOIO LIMHOK 4YeTBepToro perictpa 31, BuxigHa
uucppoBa WMHa SKOro MigkmnoydeHa 00 BXiAHOI undpoBoi WKMHKU n'aToro perictpa 36 Ta A0 nNepLuoi
BXigHOT LUMcpoBOI WKHM Apyroro uudpoBoro komnapartopa 38, gpyra BxigHa uUMdpoBa LIMHA AKOro
3'egHaHa 3 BuxigHow uudposoto wuHoo ALM 30, a Buxig nigknioyeHUn o gpyroro BXoAy M'AToro
enemeHTa | 32, nepwun BXig sKOro 3'€QHaHUN 3 BMXOOOM 4YETBEPTOro enemeHta | 22, a Buxig
NigKItoYeHnii oo Bxoay YeTBepToro perictpa 31, Buxia komytaTtopa 28 3'eaHaHui 3i BXOOOM TPETbOro
Komnapartopa 33, BUXi AKOro NigKMYeHWn 00 NepLloro BXOAY ApYroro nivunbHuka 35, BuxigHa
umdpoBa LUMHa AKOro 3'efHaHa 3 BXigHOW LMEPOBOIO LUIMHOK LWOCToro perictpa 39, a apyrun Bxig
nigkrodeHnn 0o Buxody dopmysada curHany 34, Bxig sikoro pasom 3i Bxogamu n'atoro 36 Ta
woctoro 39 pericTpiB 3'egHaHi 3 BMXOO4OM nepLlloro umMdpoBOro komnapaTtopa 2, BUXigHI LMPOBI
WnHK n'atoro 36 Ta woctoro 39 pericTpiB NigKNHOYEHi, BiAnoOBiAHO, A0 BXiOHUX UUMPOBUX LUMH
nepworo 37 Tta gpyroro 40 uncpoBux iHOUKATOpIB, BMXigHA LMdpoBa WKHA N'aTtoro perictpa 36
3'egHaHa 3 nepLUol BXiAHOW LMUMPOBOIO LUNHOW Apyroro uudposoro cymartopa 49 Ta 3i BXigHOWO
LUUpPOBOIO LLIMHOK CbOMOrO perictpa 47, BuxigHa UM@POBa LWIMHA SKOrO NIAKMKOYEeHa [0 Apyroi
BXiQHOT LMPOBOI LWMHU ApYroro undposoro cymaTtopa 49, BuxigHa undposa WwnHa aKoro 3'egHaHa 3
ApYyroto BXigHO LG POBOIO LUMHOK TPETLOro undgposoro komnapartopa 50, nepwa BxigHa ungposa
WMHa SKOro MigkmnoveHa Ao BUXiOHOI uudpoBOi WKHM Gnoka 3agaHHa Temnepatypu 48, a Buxig
3'egHaHMi 3i BXOAOM iHOouKaTopa 51, Buxig nepworo uMcpoBOro komnapatopa 2 nNigknioYeHnn 0o
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BX0A4y CbOMOro perictpa 47, sBuxigHa uudgposa wuHa AL 30 3'egHana 3 konamn EOM, nosuuieto 15
Nno3Ha4yeHo 06'ekTuB.

MpucTpin npauloe HacTynHUM YmHOM. [pwu nodadi Hanpyru KMBMEHHS reHepaTop iMnynbciB 6
noynHae opmyBaTM MOCAIQOBHICTE iMAynbCiB. [MOTIK iHpayepBOHOro BUNPOMIHIOBAHHSA, SIKUIA
CTBOPIOETLCS MOBEPXHEI poTOpa rigporeHepartopa, LWo 3HaXoAuTbCA Ha AedAKii BiACTaHi Big ONTUYHOI
CUCTEMU MPUCTPOLO, NoTpannsie Yepes ob6'ekTnB 15 Ha niHiiky n okpemux 1Y ceHcopiB 16.1 - 16.n 1Y
npuimava 16, posTawoBaHMX B3OOBX pagiyca portopa. OueBMaHO, WO MNpu 0bOepTaHHi poTopa
rigporeHepaTopa B KOXXEeH MOMEHT 4acy B none 3opy |4 npuimada 16 notpannse nuwe parmeHT
noBepxHi B34OBX pagiyca poTopa. OTpumyrounm parMeHTM TEennoBoro 300paKeHHs, MOXHa
nobyayesaTu TENMOBMI NOPTPET BCi€i MOBEPXHi poTOpa rigporeHepartopa B npoLeci noro poboTu.

Akwo poTop rigporeHepaTopa 3HaxXoAUTbCS B HEPYXOMOMY CTaHi abo obepTaeTbCcs 3 maror
wBsuakicTio, To Ha ekpaH BKB 45 TennoBe 3006paxkeHHA MOBEpXHi poTopa He BuBOAUTLCA. Lle
obymoBneHo HacTynHum. [lig BNNMBOM curHaniB reHepaTtopa iMnynbCiB 6 NO4YeproBO Ha BUXOAaX
posnogaintoBaya TakTiB 7 (hopMytoTbCs iMnynben. CurHanom 3 nepLioro BMXo4y po3noAintoBaya TakTis
7 B nepwwun perictp 8 3anucyetbCs KoA4 3 Buxody AaTymka nonoxeHHsa 5. B gpyrun perictp 9
CUrHanomMm 3 JApyroro BMXody PO3MOAintoBaya TakTiB 7 3anucyeTbCsa iHWWKW Kog 3 BUXOQy AaTyuvka
nonoxeHHst 5. Pi3HMUA 3a3HayeHuMx KOAIB 3a OAVHWLIK 4Yacy, Lo 3abe3nevyyeTbCs reHepaTtopom
iMmnynbciB 6, siBnse coboto LWBUAKICTb 0bepTaHHs poTopa rigporeHepatopa, WO i BU3HA4YaeTbCs B
nepwomy uundposomy cymatopi 10 Ta 3anucyetbcsl B TpeTbOMy pericTpi 11 curHanom 3 TpeTboro
Buxoay poanogintoeada taktie 7. Opyrmi LIAIT 12 34iACHIOE NEpPeTBOPEHHSA 3HAYEHHSA LUBWOKOCTI
obepTaHHs poTopa rigporeHepaTopa 3 ungpoBoi bopMM B aHanoroBy. AKWO 3HAYEHHS LUBUOKOCTI
MEHLLEe Mopory, 3agaHoro ApyruMm komnapaTopom 13, TO NPUCTPIN 3HaXoOUTLCSA B CTaHi OYiKyBaHHS i
TEeNnnoBun NOpPTpeT poTopa He IKCYeTbCH. AKWO X LWBUAKICTE 0BepTaHHsa poTopa rigporeHepartopa
nepeBuLye NOpIr CnpaubOBYyBaHHSA APYroro komnapatopa 13, TO Ha MOro BUXOAi BCTAHOBMHETLCH
curHan noriYHoi OAMHULI, SKMM PO3BrOKOBYETLCHA Tpurep 4 Ta BiOKPUBAETLCA TPeTin enemeHT | 3 i
€NEKTPOHHUI KoY 14,

B MomeHT obepTaHHs poTopa, KOnu BiH 3HAaXoQUTbLCA B YMOBHOMY MOYATKOBOMY MOJIOXEHHI, KOOM
3 BMXO4Y AaT4yMKka MonoxeHHs 5 Ta 3 Buxoady 6noka 3agaHHs NOMNoXeHHst 1 cniBnagatoTb, Ha BUXOAI
nepworo umMcpoBoro komnapaTtopa 2 3'\ABASIETbCS CUrHam NOriYHOI OOMHULI, SKUM 4Yepe3 TPeTin
enemeHT | 3 BCTAHOBMIOETLCS B OOMHUYHUI CTaH Tpurep 4. BHacnigok uboro imnynbcu 3 Buxoay
nepeTBoploBaya Harnpyra-4actota 21 yepes YeTBepPTUN enemMeHT | 22 NnouYnHaoTb HAaOX0AUTH B BIOKN,
3a JOMOMOroK0 SKMX POPMYETLCS TEMNOBUIA NopTpeT Ha ekpaHi BKB 45.

Yactota curHany ¢opmyBaHHsSi TEMNSOBOro MopTpeTa 06'ekTa 3anexHo Big LWBWAOKOCTI MOro
obepTaHHs BM3HAYaETLCA HACTYMHUM YMHOM. 3 BMXOAY €NEeKTPOHHOro kroda 14 curHan HagxoauTb
Ha nepwwui BXig nepworo komnapaTtopa 17, Ha ApYyrMn BXig SKOro HaaXOAWUTb CUrHam 3 BUXOAY
nepworo LAl 20, skui Bignosigae undpoBoMy KOAY Ha BUXOAI PEBEPCUBHOIO NivnnbHMKa 19. Akwo
cuUrHan Ha nepLuoMy BXoZi nepLuoro komnapartopa 17 6inblwuniA, TO Ha NOro BUXOAi 3'ABMSAETLCA CUrHan
NOriYHOI OOUHULI, AKUA HAOXOAUTb Ha NepLUMi BXi4 peBepcuBHOro nivunsHuka 19. Ha gpyromy noro
BXOAi MPUCYTHIA cCuUrHan noriYHOro Hyns, OCKifbKWM CWUrHam noridyHoi oguHWUUi 3 BUXOoZy MNepLuoro
komnapatopa 17 npoxoaunTtb Yepes iHBepTop 18. INpK LUbOMY cuUrHanu fnoriYHOro Hyngd Ta oauHUUI 3
BMX0AiB, BignNoBigHO, iHBepTopa 18 Ta mepworo komnapaTtopa 17 HagxoadTb Ha OPYrun i nepLuni
Bxoau enemeHta ABO-HI 25, Ha BMxoi Sikoro 3'ABNSAETbCA CUTHanM NoriYHOro Hyns. CurHan foriyHoro
Hynsa 3 Buxogy enemeHta ABO-HI 25 4yepe3 enemeHT HI 26 y Burnsgi curHany noriyHOi ogvMHWUU
HagxoOuTb Ha ApYyrMn BXig Apyroro enemeHta | 27, Ha nepwuin BXig AKOro HagxodsaTb iMMAynbCcU 3
BUXOAY AiNbHMKA 4acToTh 23, OCKINIbKM Ha BXi4 OCTAHHBbOrO Yepes BiAKPUTUN YeTBEPTUIA enemeHT | 22
HaOXo4sTb iIMNYNbCU 3 BUXOAY NMepeTBOptoBava Hanpyra-vyactota 21. NMpu uboMy Ha BUXOAI OpYroro
ernemeHTa | 27 dopMyoTbCH iMMNYNbCKU, SKi HAAXOASATb Ha TPETIN BXi4 peBepCcUBHOrO nivnnbHuka 19,
uncpoBMin KOO Ha BMXOAI SKOrO MOYMHae 36iMbliyBaTUChb. 3pOCTaE TaKOX i Hampyra Ha BWXOAI
nepworo LA 20 oo Tux nip, 4OKWM CUrHanM Ha Bxodax neploro komnapatopa 17 He 3piBHAIOTLCS.
OpHovacHo 3pocTae TakoX i Hanpyra Ha Bxofi nepeTBoptoBaya Hanpyra-yactota 21, Wo npu3soanTb
00 3pOCTaHHSA 4YacTOTM iMMYIbCIB, WO POPMYIOTLCA Ha NOro BUXOA.

B MOMEHT 3piBHSIHHA curHanie Ha Bxodax nepworo komnapatopa 17 Ha Woro BuMXoai
BCTaAHOBMOETLCA HyNboBMIW curHan. Mpu ubomy Ha Buxopni enemeHta ABO-HI 25 3'aBnseTbes curHan
noriyHoi oguHuUui (Ha BuxoAdi iHBepTopa 18 MPUCYTHIN TakoX HYMNbOBWW CUrHan), SIKMA BigKpuBae
nepwun enemeHT | 29, a yepe3 enemeHT HI 26 3akpuBae gpyrmi enemeHTt | 27 Ta po3bnokoBye
poboTy nepworo nivynneHuka 41, GydepHoro perictpa 24, komytatopa 28 Ta BKB 45. lMogava
iMNyNbCiB B PEBEPCMBHUIN NiYNMBbHUK 19 MPUNMHAETBCS, a Kog, WO 3anvMcaHui B HbOoMy, 3abesneuye
KOpPEKTHY poboTy OnokiB OO0 BMBEOEHHS TennoBoro 3obpaXkeHHs poTopa rigporeHeparopa npwm
BiNOBIOHIN LUBMAKOCTI KOro obepTaHHs.
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3anexHo Big KyTOBOI LUBMAKOCTI 00OepTaHHsA ® poTopa rigporeHepaTopa BubpaHa vacTtoTa
dopmyBaHHS iMNynbCiB fi nepeTBoptoBaya Hanpyra-yactora 21, o nos'A3aHo cniBBigHOWEHHAM fi/n
= w/(2n-m), oe m=360°/B, B - MiHiManbHUA CEKTOP MOBEPXHi poTOpa, WO noTpannsie B none 3opy 1Y
npunmada 16, n - KoediuieHT AineHHs AinbHUKA 4acToTu 23, WO BigMNOBigAae KinbkocCTi okpemux 1Y
ceHcopiB |4 npumada 16. OTxe, 3 yactoTow fi/n, NpyM NOTOYHIN WBKAKOCTI 0OepTaHHA poTopa, Ha
BMXOAi OiNbHMKA YacToTh 23 3'aBnsATbLCS iMNYNbCU, SKMMU (PiKCyoTbes 'y BydepHoMy pericTpi 24 Ha
yac AT=n/fi enekTpW4Hi curHanu B aHanoroBomy BurnsA4i 3 BuxodiB n okpemux |4 ceHcopis Y
npunmMmada 16. AMNAiTyamM LMx curHanis nNponopuiiHi TemnepaTtypi enemMeHTapHuX AiINSHOK NOBEpXHi
ob'ekta (KinbkicTb Takmx AinsHok N=n-m). KomyTtatopom 28 3[iNCHIOETECS 34MTYBaHHSA iHpopmaLii 3
OydbepHoro perictpa 24 3 HacTynHWM ii NEPETBOPEHHAM i3 MapanenbHOro BMAy NpPeAcTaBfieHHS B
nocnigoBHuin. CopmMoBaHUIA TaKMM YMHOM CUrHan 3 BMXOAy komyTaTtopa 28 noTtpannsie Ha Bxig BKB
45 i Ha Bxig ALM 30, B AkoMy BiH NepeTBOPIOETLCH B LNpoBYy hopmy.

eHepaTop Hanpyru, WO 3MIHIOETLCA CTyniHYyacTo, 46, nepwwuin 43 Ta AOpyrun 44 kepoBaHi
nigcvntoavi i MN36 42 npuaHaveHi ansa dopmMyBaHHs curHanis po3roptku BKB 45. Curdan yactoToto fi
O HAOXOAWUTb Ha BXiA reHepartopa Hampyru, Wo 3MIHIETbCS CTyniHYacTo, 46, Ha BMXodi Npuimae
cTyniHyacty dopmy (MICTUTb N CKMagoBux) i nogaeTtbcs Ha Bxoau nepworo 43 i gpyroro 44
KEepOBaHUX MNigCWMNIOBaYiB, KOeMiLlieHT MigCUMNEeHHS AKMX 3adaeTbCst BUXigHMMK curHanamu MN3b 42.
Mpy LuboMy KoediLieHTH nigcuneHHs neploro 43 Ta Apyroro 44 kepoBaHUX NiACKNIOBAYIB 3a4al0ThCS
Tak, WO Ha ix BmMxogax opMyloTbCs curHanu, nponopuiviHi Ri-sing; Ta Ri-cose; BignosigHo, ae Ri -
paaiyc, @j - KyT koopAnHaTV enemMeHTapHoOI AiNsiHk1 NoBepXHi poTopa B NONSRHIN CUCTEMI KOOPAMHAT,

110 0BYMOBIIEHO CUTHANaMM 3 AaTunka nonoxeHHs 5. Mpu usomy ' = on 1= om .

Ha Bxig M3b 42 curHann HagxogaTe 3 Neplioro nivyvnbHuka 41, koedilieHT nepepaxyHKy SKOoro
popisHoe m. B pesynbTaTi Ha ekpaHi BKB 45 npu HasBHOCTI ogHoro iHdbopMaLuiiHoro curHany, ABox
curHanis po3ropTkM Ta CUrHany CUMHXpOHi3auii (3 Buxogy nepeTBOptoBava Hanpyra-dyactota 21)
dopMyeTbCA 300paXKeHHs, LLO BiAMNOBIAAE TENNOBOMY NOPTPETY poTopa rigporeHeparopa.

BuaHauyeHHs1 HanbinbL Harpitoi To4kM 06MOTKM poTopa rigporeHepaTopa B npoueci noro poboTtu
BiAOyBa€ETbCSl HACTYNHUM 4YMHOM. [MOCNiQOBHICTL CUrHaniB 3 BMXOAYy KOMyTaTopa 28 HagxoauTb Ha
nepwwin Bxig AU 30, B skomy no curHany 3 nepeTBopioBaya Hanpyra-yactota 21 yepes 4yeTBepTui
enemMeHT | 22 3piicCHI0ETBCA TX NEepeTBOPEHHA B uudpoBui Kogd. [lo 3akiHYeHHIo nepLuoro
nepeTBOPEHHS B Apyromy uncpoBomy Komnapatopi 38 34iNCHIOETLCA NOPIBHSAHHSA LMGpPOBOro Kogy 3
Buxogy AL 30 Tta HynboBOro Kogy, 3anvMcaHoro B yeTBepTtoMy perictpi 31. [pu ubomy Ha BMXOAI
Apyroro umdgposoro komnapaTtopa 38 3'IBNAETbCA CUrHan MOriYHOI OAWMHWULI, SKUM BiAKPWBAETbCH
n'atuin enemeHT | 32 i no curHany 3 Buxoay Apyroro enemenTa | 27 uudposuii kog 3 suxogy AL 30
3anucyeTbcsa B yetBeptui perictp 31. Mpu YyeproBoMy LMKNi aHanoro-undpoBoro NepeTBOPEHHS Ha
Buxodi ALIM 30 3'aBnseTbcs umMdpoBUiA KOA, SKMIN MOPIBHIOETLCH 3 KOAOM, 3aMMCaHUM B 4eTBEPTOMY
perictpi 31. | akwo undposun ko Ha suxodi AL 30 nepesullye koA, 3anucaHuUn B YeTBEPTOMY
perictpi 31, To BigOyBaeTbCa nepes3anvc kogy B 4veTBepTui perictp 31. TakuM YMHOM B MpPOLECI
aHanoro-uMd@poBOro NepeTBOPEHHST CUrHaniB, WO BiANOBIgalOTb TemMnepaTypi Pi3HNX TOYOK OOMOTKM
poTopa rigporeHepatopa, B 4eTBepToMy pericTpi 31 30epiraeTbca Kod, LIO BiAnoBigdae HamBULLIN
TemnepaTypi o6MoTKku poTopa. Mo 3aBepLueHHI0 NOBHOrO 06epTy poTopa rigporeHeparopa Ha BUXogi
nepLuoro LmnepoBoro komnaparopa 2 3'aBrseTbCs iMMYMbC, SKUM iHbopMauis 3 YeTBepToro perictpa
31 nepenucyeTbea B N'ATMI perictp 36 Ta BMBOAUTLCA Ha nepLuni uudgposui iHamkatop 37.

Posmip obnacTi nigsuweHoi TemnepaTypy OOMOTKM poTopa 3AINCHI0ETbCA Tak. [HdopmauiiHun
curHan 3 komytaTtopa 28, Wwo HagxoAuTb Ha BXig TpeTboro komnapatopa 33, 3anexHo Big 3HaYeHHs
BMMIpIOBaHOI TemnepaTypu, Ha NOro BUXOAI MepPeTBOPIOETLCS B NOMYHMI CUrHan Hyns abo oamHuui Ta
y BUrNsgi iMnynbciB NoAaeTbCA Ha BXig ApYroro nidnnbHuKa 35, kMM NigpaxoBYETbCS KiNbKICTb TOYOK
TEeNnoBoOro noptpera poTopa rigporeHepartopa, TemnepaTtypa SKUX MepeBuLLYyE 3HAYEHHs, Lo
BM3HAYaETLCA MOPOroM CnpaubOBYBaHHSA TpeTboro komnapartopa 33. 1o 3aBepLUeHHI0 CKaHyBaHHA
BCiX TOYOK TEMNSIOBOro nopTpeta OOMOTKM poTopa rigporeHepartopa Ha BUXO4i nepLioro undpoBoro
komnapatopa 2 3'ABNSAETbCA IMNYNbC, AKUM [AaHi 3 Apyroro nidyunbHuka 35 (KiNbKiCTb TOYOK 3
nigBMLLEHOD TEMNEPATYPOID) NEPEHOCATLCA B LWOCTUIA pericTp 39 Ta BigobpaxaloTbca Ha OpyroMmy
umdposomMy iHamkaTopi 40. Mo 3akiHYeHHi iMNynbCcy 3 BUXOAY NePLLOro UnMdpoBOro Komnaparopa 2 Ha
Buxoai dopmyBaya curHany 34 3'ABNAETLCA KOPOTKUM IMAYMbC, SKUM OPYrUin RNiYMnibHUK 35
00HynseTbes. Yucno, Wwo 3anucaHe B LWWOCTOMY pericTpi 39, cBigunTb Npo po3Mip nokanbHOi obnacTi
nigBvWeHoi TemnepaTypy OOMOTKM poTopa rigporeHepaTopa, 3a SKUM OfnepaTVBHUA MepcoHan
npuinMae pilleHHs1 Npo nNpauesaaTHICTb rigporeHepaTopa.

KoHTponb 3a WBKAKICTIO HAPOCTAHHA TemnepaTypu B TOYLi 3 HAMBULLOK TEMMEPATYpPOr0 0OMOTKM
poTopa rigporeHepaTopa 34iINCHIDETLCA TakUM YUHOM.
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B MOMeHT, konvM Mo curHany 3 BuUxody MepLioro uudposoro komnapatopa 2 iHdopmauia 3
yeTBepToro perictpa 31 nepenucyeTtbcs B n'atui perictp 36, Ta iHdopmauig, wo 3bepiranacb B
n'aTomy perictpi 36, UMM Xe curHanom 3 n'atoro perictpa 36 nepenncyeTbcs B CbOMUN pericTp 47.
BHacnigok uboro B gpyromy umcdpoBomy cymatopi 49 oBuUMCIIOETLCA PisHULUSA LMAPOBKX KOs, L0
BiANOBIgAOTb HAMBULLIN TemMnepaTypi B NOTOYHUA MOMEHT Yacy (LMgpOoBUIA Kog 3anncaHuii B nN'aTomy
pericTpi 36), Ta HaNBULLOI TeMnepaTypu, sika Marna MicLe npu nornepegHbLOMY NOBHOMY 06epTi poTopa
rigporeHepartopa i 36epiraeTbcd B CbOMOMY pericTpi 47. 3a3HayeHa pi3HMUS KofiB i siBnsie coboto
LWBMAKICTb 3MiHM TemnepaTypu, dka y BUrnsgi ungpoBoro Kogy HagxoauTb B TpeTin LndpoBui
komnapatop 50 i NopiBHIOETECH 3 LMPPOBUM KOAOM, LLO 3anncaHui B 6noui 3agaHHa Temnepartypu
48. Y pasi nepeBULLEHHA OCTaHHLOrO KOAY Ha BUXOAi TPeTbOoro uudgposoro kKomnapatopa 50
3'ABNAETLCH CUrHanM, AKMM BMUKAETbCS iHAMKATOP 51 i onepaTUBHUIA NepcoHan NpMNMae pilleHHs Npo
TEXHIYHMI CTaH i30onsaLii poTopa rigporeHepaTopa Ta MOXMMBICTb MOro NoAanbLUOi ekcnnyaTtadii.

OuyeBMaHO, WO 3rigHO 3anpoMnOHOBAHOrO anropuTMy CKaHyBaHHS poTopa rigporeHepaTopa
30INCHIOETLCA CnoYaTKy B3A0OBX Aesikoro pagiyca R;. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, LLO nexartb
Ha pagiyci R, 30iNCHIOETbCA CKaHyBaHHS N TOYOK, WO NexaTb Ha pagiyci Rj+1. Tak 3Haxoautbeca
KpyroBa po3ropTka BCbOro TEMNI0BOro 306paXkeHHs poTopa rigporeHepartopa B NpoLeci Noro poboTu.

Akwo wemakicTb obepTaHHA poTopa rigporeHepaTopa 3MIHIETBCS, HaNnpPUKNag 3MeHLYETbCS, TO
Ha MepLUIoOMyY BXOAi NepLuoro komnapaTtopa 17 curHan 3amMeHLYeETbCS, Ha MOro BUXOAI BCTAHOBIHETLCH
CcUrHan Big'€eMHOI NOMSIPHOCTI, BHACNiAOK 4YOro Ha BUXOAi iHBepTopa 18 BCTAHOBMIOETLCS CUrHan
NOTYHOT OAMHULI | peBepCUMBHUI NiMUIBbHUK 19 NOYMHAE 3MeHLWYyBaTK 3anMCaHUn B HbOMY KOA A0
MOMEHTY 3piBHAHHSA CMrHamiB Ha Bxogax nepworo komnapatopa 17. B nepiog y3rogXeHHs WBWAKOCTI
obepTaHHs poTopa rigporeHepatopa 3 4acTOTOK CMHXPOHI3aLii MpUMCTPOK BUBEAEHHS TEMMOBOrO
306paxeHHs Ha BKB 45 6nokyetbces.

MepeTBOptOBaY Hanpyra-yactota 21 peani3oBaHUN TakuM YMHOM, WO MPWU HASIBHOCTI Ha MOro
BXOAi CUrHamy HynbOBOrO 3Ha4YeHHS Ha MOro BUXOAI MPWCYTHI iMNynbCcyu 3 3a4aHOK MiHIManbHO
4YacTOTO ChifyBaHHS.

®OPMYIA KOPVUCHOI MOZESI

MpucTpin ans 6e3KOHTAKTHOrO BMMIPIOBAHHSA TemnepaTypu poTopa rigporeHepaTtopa, WO MiCTUTb
00'ekTMB, N OKpeMux iHdpadepBOHNX CEHCOpPIB, MepeTBOptOBaY Hamnpyra-d4acrtota, ABa UMKPOBI
KOMMapaTopu, AaTYMK NOSNOXKEHHS, BNOK 3a4aHHA NOJIOXKEHHS, LWICTb PEricTpiB, po3noaintoBay TakTi.,
nepLmn undpoBUn CymaTop, reHepaTop iMNynbCiB, NOCTIMHUIA 3anaM'aToBYOUMA B6NOK, ABa KepoBaHi
nigcunioBavi, BiAEOKOHTPONbHUIA BOK, reHepaTop Hampyry, WO 3MIHIETLCS CTYNiH4YacTo, aHanoro-
umdpoBMIN NepeTBoptoBad, N'aTb enemeHTiB |, enemeHT ABO-HI, enemeHT HI, aBa umdpo-aHanorosi
nepeTeBoploBaYi, TpM KOMMapaTopwu, iHBEPTOP, PEBEPCUBHUIA NIYUITbHUK, €NEKTPOHHUIA KIod, Tpurep,
ABa NiYWMbHUKK, AiINbHUK 4YacToTu, OydepHuin perictp, komytatop, opmyBad curHany Ta [Ba
UMdpoBi iHOUKaTopK, NPUYOMY BUXOAM N OKpPeMUX iHPpaYepBOHUX CEHCOpIB 3'€dHaHi 3 BXigHOW
WrHo OydbepHoro pericTpa, BUXigHa LWMHA SKOTO MiAKMYeHa OO BXiQHOI WWMHM KoMyTaTopa, BuXig
AKoro 3'eQHaHWn 3 nNepwuM BXOAOM aHanoro-undpoBOro nepeTBopoBava, BUXi4 NepLuoro
KoMnapaTtopa MigKr4YeHnin 4o NepLinx BXOA4iB peBEPCUMBHOMO nivunnbHuka, enementa ABO-HI Ta go
BX0Ay iHBepTOopa, BMXig SKOro 3'eqHaHui 3 ApYrMMmn BXogamMun peBepC1BHONO NiYUIbHMUKA Ta enemMeHTa
ABO-HI, Buxig akoro nigknoyeHnin 4o Opyroro Bxoay nepLioro enementa | ta go sxony enemexta Hl,
BMXig SKOro 3'egHaHwi 3 gpyrumu Bxogamu BydepHoro perictpa, kKoMyTaTopa, BiGE€OKOHTPOSbHOMO
6noka, gpyroro enemeHTa | Ta nepworo nivmMnbHWKa, BUXiAHa LWMHA SKOTro 3'€dHaHa 3 BXiQHOK LUMHOM
MOCTINHOMO 3anamMm'aTOBYKYOro 6noka, nepwui i Apyrui BUXOAM SIKOTO MiOKMIOYEHi, BignoBigHO, A0
OPpYrnx BXOAIB MepLUOro i Apyroro KepoBaHWX NiAcuioBayis, neplui BXOAM SKUX 3'efQHaHi 3 BUXOOOM
reHepartopa Hanpyru, o 3MiHIOETLCHA CTYMNIHYacTO, a BMXOAM MiAKMIOYeHi, BiANOBIAHO, A0 TPETbOro i
YeTBEpPTOro BXOAIB BiAEOKOHTPONbHOrO Orloka, BuXig AiNbHMKA 4YacToTW 3'€dAHaHUMK 3 MepLUnMU
Bxodamu OydepHoro perictpa, nepworo enemeHta | Ta pgpyroro enemeHTta |, Buxig skoro
NigKIIOYEeHA 00 TPETLOrO BXOAY PEBEPCUBHOIO NiYUNbHUKA, BUXIAHA LUMHA SIKOro 3'€HaHa 3 BXigHO
LLUMHOKO NePLLOro Uugpo-aHanorosoro nepeTsoptoBaya, Buxig nepLuoro enemeHTta | nigknwoyeHun oo
nepLloro BXoAy NepLuoro nivyunbHuKa, BUXigHa undposa WwmHa 6n1oka 3agaHHA MNoNoXeHHs 3'egHaHa 3
nepLUolo BXiOHOW LMEPOBOIO LUIMHOK MEepLIoro uugpoBoro komnaparopa, Apyra BxigHa uudposa
LWMHa AKOro pasoM 3 BXiQHUMM LUUPOBUMM LLUMHAMMK NEPLUOro Ta APYroro PericTpiB NiaKMoyeHi o
BUXiOHOI LMIPOBOI LMHN AaT4YMKa NMOMOXEHHS, BUXIA NepLIoro undpoBoro koMmnaparopa 3'egHaHun 3
nepwmnmM BXOOOM TPeTbOro enemMeHTta |, BMXig SKOro MigknioyeHUWn OO0 nepLlioro BXody Tpurepa, a
ApYrnin BXig, IKOro pasom 3 ApyruMy BXodamm Tpurepa Ta eneKkTpoHHOro Kroya nigknioveHi o suxoay
OpYroro komnapaTopa, BXif, SIKoro pasomM 3 NepLinm BXOLOM €MNEKTPOHHOrO Kroya 3'€AHaHi 3 BUXOA0M
apyroro umdpo-aHanoroBoro nepeTsoptoBava, BUXig reHepaTopa iMnynbCiB NigKMYEeHUn OO BXody
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posnoAinioBaya TakTiB, nepwun, Opyrui Ta TPeTih BUXOAM AKOro 3'edHaHi 3i Bxo4amu MepLuoro,
OpYroro Ta TpeTbOoro pericTpis, BiANOBIAHO, BUXiAHI LMMPOBI LWMHM MNEPLIOro Ta APYroro pericTpis
NigKNtoYeHi, BigNoBigHO, 4O NepLloi Ta APYroil BXiAHUX LUWMH NepLloro LmdgpoBoro cymaTopa, BuxigHa
LuMdpoBa WnHa AKoro 3'egHaHa 3i BXigHOK LMPOBOIO LLUMHOK TPETLOro pericTpa, BuxigHa undposa
LUMHA SKOro NigknioYeHa Oo BXigHOT LmMdpoBOI WMHKM OPYroro umdpo-aHanoroBoro nepeTsoproBaya,
BVXiO €MNeKTPOHHOro Kroya 3'€eAHaHui 3 NepLiMM BXOAOM MepLUOro KoMmnaparopa, ApYrui BXid SIKOro
pasoM 3i BXOAOM MepeTBOpiBaya Hanpyra-4actoTa MigKMIOYeHi OO BMXO4Y NepLloro Ludpo-
aHaroroBoro nepeTeBoptoBava, BMXig Tpurepa 3'eQHaHWI 3 NEpLUMM BXOLOM YETBEPTOro eriemeHTa |,
OpYruin BXif SIKOro NigknoYeHun Ao BMXOo4y NepeTBoptoBava Hanpyra-4actoTa, a Buxig 3'egHaHum 3i
BXOOaMM [fifbHUKA 4acTOTW, reHepaTtopa Hanpyry, Wo 3MiHIOETbCA CTYMiHYaCTO, 3 NepLuMM BXOAOM
KoMmyTaTopa, 3 [ApYrMM BXOLAOM aHanoro-umcpoBoro nepeTsopioBadya Ta 3 N'ATM  BXOAOM
BiJEOKOHTPONbHOro 6roka, BMXig KoMyTaTtopa MigknioYeHuin OO NepLloro BXody BigeOKOHTPOMbHOro
6noka, BuxigHa undposa WnHa aHanoro-ungpoBoro nepeTeoptoBaya 3'eaHaHa 3 BXigHOW LUGPOBOIO
LLMHOKO YETBEPTOro perictpa, BUXigHa uMdpoBa LMHA SKOro NiaknoyYeHa A0 BXiAHOI LndpoBoi LWNHN
n'aToro perictpa Ta A0 Nepuoi BXigHOI LMEPOBOI LWKMHKM ApYyroro uUMcpoBoro komnapaTopa, Aapyra
BXigHa uudpoBa LWMHA SAKOro 3'edHaHa 3 BUXIQHOK LMEPOBOK LUMHOK aHanoro-umgpoBoro
nepeTBoploBayva, a BUXid MIOKIOMEHUI 4O APYroro BxoAdy N'AToro enemeHTa |, neplumin BXig sikoro
3'eQHaHWi 3 BUXOOOM YeTBEPTOro enemeHTa |, a Buxig nigkntoyeHnin oo Bxogy YeTBEPTOro pericrTpa,
BUXig koMyTaTopa 3'eqHaHMi 3i BXOOAOM TPETbOro KomnapaTopa, BMXi4 SKOro MigkryeHun Oo
nepLloro Bxogy ApYyroro nivyvnbHMKa, BMXigHa ungpoBa WMHa sKoro 3'egHaHa 3 BXigHOH UMcpoBoLo
LUMHOKO LLOCTOrO pericTpa, a Apyrui BXig nigknioyeHun Ao suxogy popmyBaya curHamy, BXig SKOro
pasoM 3i BxogamMu N'ATOro Ta LWOCTOrO PericTpiB 3'€gHaHi 3 BMXOAOM MEPLIOro uudpoBOro
KoMnapartopa, BuXigHi LUMPOBI WWHM M'ATOr0 Ta LWOCTOrO PericTpiB Nigkmno4eHi, BignosigHO, A0
BXiOHMX UMPOBUX LLMH NEPLUOro Ta APYroro UMgpoBmx iHauKaTopis, SKUN Bigpi3HAETbLCA TUM, LUO
BBEOEHO CbOMWW pericTp, Apyrui umdpoBuii cymatop, 6ok 3agaHHs TemnepaTypw, iHAMKaTtop Ta
TpeTin umdcdpoBMi KOMNapaTop, NPUYOMY BMXigHA UUdpoBa LWMHA N'ATOrO perictpa 3'egHaHa 3
nepLUOo BXigHOK LMEPOBOIO LLMHOK APYroro LndpoBOoro cymaTtopa Ta 3i BXigHOK LMGPOBOIO LLUNHO
CbOMOrO pericTpa, BuxigHa UMdpoBa LUMHA SAKOro MigKM4YeHa A0 ApYyroi BXigHOI LMGPOBOI LUMHK
apyroro uncpoBoro cymaTopa, BuxigHa umdpoBa LnHa SKoro 3'egHaHa 3 Apyroro BXigHo LUngpoBoto
LUMHOK TPEeTbOro uudpoBoro Komnaparopa, nepwa BxigHa undpoBa LUMHA SKOro MigknioyeHa Jo
BUXiAHOI UM(POBOI WMHK BNoka 3agaHHa TemnepaTypu, a BuUXig 3'eQHaHWi 3i BXOOOM iHAMKaTOpa,
BMXiO Mepworo umdpoBOro Komnapatopa MigKkMyYeHMn [O BXOAy CbOMOrO perictpa, BuxigHa
uuncppoBa WrHa aHanoro-uudpoBoro nepeTsoptoBaya 3'egHaHa 3 konamu EOM.
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