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(57) Pedpepar:

MpucTpin Ana TennoBsi3inHOro AiarHocTyBaHHA 0OMOTOK poTopa rigporeHeparopa MIiCTUTb 06'ekTuB, n
O3epkar, 3akpinneHuMx Ha OMTWYHIN MiHIAL TakMM YMHOM, WO X MMOLWMHM YTBOPIKOWTbL KyT 45° 3
roNOBHOKO OMTUYHOIO BICCHO, N FiH3, O BCTAHOBMEHI Ha OOHIM ONTUYHIN OCi 3 A3epkanamu. JliHinka n
iHppayepBOHUX [aATUYUKIB, OiMbHUK YacToTW, OydepHun perictp, KomyTaTtop, aHanoro-uvdpoBuii
nepeTBoptoBaY, iHTepdencHun 6nok, OBa reHepaTopu iMNynbCiB, ABa KeEpPOBaHi nigcumoBavi,
BiJEOKOHTPONBHUIA OMOK, ABa NiYUMBbHWUKW, FEHepaTop Hamnpyru, WO 3MIHIETbCA CTyniH4yacto. bnok
nam'saTi, JaT4YMK MOMOXEHHS, ONOK 3a4aHHA MOMOXEHHA, OMNoK 3adaHHA LWBWMAKOCTI, po3nogintoBad
TakTiB, ABa pericTpu, ABa LngpoBi komnapaTopu, LM poBuin cymaTtop, ABa Tpurepu, ABa enemeHTu |,
6rnok 3anycky, Oydep gaHux Ta umdpo-aHanoroBuii nepeTBoptoBady. Buxig ginbHuka vacTtotu
nigknoyeHMn Jo BxodiB OydepHoro perictpa, MNepworo mivyunbHMKa Ta A0 MepLlioro Bxogy
BiJEOKOHTPONbHOro 6roKa, Apyrun Ta TPETIN BXOAM SKOro 3'€AHaHi 3 BUXogamMu NepLuoro Ta gpyroro
KepoBaHWX nigcunioBadie, neplli BXoAM SKUX MiOKNIOYEHi OO BMXOAY reHeparopa Hanpyru, Lo
3MiHIOETbCA CTyniHYacTo. [dpyri Bxoan 3'edHaHi, BignosigHO, 3 nepwmm Ta ApyruMm Buxogamu 6rnoka
nam'aTi, BXigHa undpoBa LMHA SKOro nigknioyeHa Ao BUXigHOI LMdpoBOI LWMHM NEPLUOro NiYnbHUKAE,
nepwun BXxig aHanoro-unudpoBoro nepeTeoproBada 3'€dHaHMM 3 BUXOAOM KOMyTaTopa, BXigHa
uncpoBa LWMHA SKOrO NigKMOYEHa OO0 BuXigHOI UMdpoBOi WKHKM OydepHoro perictpa. BxigHa
LMdpoBa LWMHA SKOro 3'€4HaHa 3 BMXOAaMM fiHIMKM N OKpeMUX iHppavyepBOHMX OaTuyuKiB, BMXigHa
uucpoBa WKMHA Onoka 3afaHHSA MOJNOXEHHsT MigkniYeHa A0 nepluoi BXigHOT UMdPOBOI  LUWHK
nepLoro uugpoBoro Kommnapartopa, Apyra BXxigHa UuudpoBa LIKMHA HKOro pasomM 3 BXiAHUMU
UMPOBUMMI LLIMHAMM NEPLLOro Ta ApYroro pericTpis 3'eAHaHi 3 BUXiAHOK LUQPOBOIO LMHOK AaTyunka
NOMOXeHHs, BUXiO meploro LMdpoBOro koMmnapaTtopa NiAKMoYeHNn OO0 NepLlioro Bxody nepLuoro
eremenTa |. [Ipyrun Bxig sikoro 3'eqHaHni 3 nepLimnm BUXO40M APYroro Tpurepa, a Buxif NigaknoyeHnin
[0 nepLuoro Bxody nepLlioro Tpurepa, Apyruin BXiO sIKOro 3'€QHaHWA 3 OpYruM BUXOOOM OPYroro
Tpurepa, nepwmnin BXig AKOro nNiAKMoYeHWn 00 BUXOAY ApYyroro umdpoBoro komnapartopa. [pyra
BXigHa UMpoBa LWMHA AKOro 3'efHaHa 3 BUXiAHOK LMEPOBOK LWMHOK Grioka 3afaHHA LWBMAKOCTI, a
nepwa BXigHa UM@ppOBa LUMHA MigKMNIOYEeHa OO0 BUXIAHOI LMEPOBOI WKNHU LMpPOBOro cymaropa,
nepwa i gpyra BxigHi LMAPOBI LWMHU AKOro 3'€AHaHi, BiANOBIAHO, 3 BUXIAHUMW LU(POBUMM LLIMHAMN
nepLuoro Ta Apyroro perictpis. Bxoau AkMx nigknoyeHi, BiaNOBIAHO, 40 NEpLUOro Ta APYroro BUXOAIB
posnoAinioBaya TakTiB, TpeTin BuMXig SKoro 3'eAHaHMK 3 OpyruM BXOLOM ApYroro Tpurepa, Buxig
Opyroro reHepaTtopa iMMNynbCiB NIOKMYEHUA [0 BXody po3nofinioBaya TakTiB, BuUXig nepLuoro
Tpurepa 3'eQHaHVn 3 MepLIMM BXOOOM ApYroro enemeHTa |, Apyrum BXxig AKOro nigknio4eHun [o
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BMXOAY MepLlioro reHepatopa iMnynbCiB, a BuWXig4 3'€egHaHWn 3 BXogaMu [LiflbHMKa 4acToTw,
reHepartopa Hanpyru, WO 3MIHIOETbCA CTYNiHYacTo, KOMyTaTopa Ta 3 ApyruM BXOOOM aHarnoro-
uMdpoBoro nepetBoptoBaya. BuxigHa umdpoBa WMHA aHanoro-undgpoBoro nepeTBoproBava
nigknioYeHa 00 nepLlloi BXigHOT undpoBOi WKHKM Bydepa faHux, BUXigHA UU@pPOBa LWIMHA SKOro
3'egHaHa 3i BXigHOKW UMEPOBOK LWIMHOK LNGPO-aHANOroBoro MnepeTBopioBaya, BUXig SKOro
nigKnioYeHnn 00 YeTBEPTOro BXOA4y BiAEOKOHTPONbHOro 6rioka, Buxig 6noka 3anycky 3'egHaHun 3i
BXogoMm Bydepa gaHux, gpyra BxigHa undposa LUMHA SKOro NigknoyeHa 4o BUXigHoT LMpoBol LLNHK
APYroro nivynnbHKKa, BXig SIKOro pa3om 3 Apyrm BXoOoM iHTepdencHoro 6rnoka 3'egHaHi 3 BUXOAOM
Apyroro enemeHTta |, BMXig KOMyTaTopa NiAKMOYEHUM OO0 Meplioro Bxody iHTepdencHoro 6roka,
BUXig sikoro 3'egHaHuin 3 konamm EOM. B HbOro BBeOEHO TpU NIYUNBHUKKW, TPU PEricTpu, Tpu
enemeHTu |, enemeHT ABO, TpeTih Tpurep, kKoMmnapaTop, TPeTin undpoBun komnapaTtop, popmysay
iMAynbCiB Ta UMdPoBUN iHOMKaTOP. Buxig AinbHUKa YacToTh 3'egHaHUI 3i BXOLOM TPeTbOoro Tpurepa,
nepLuMin Ta pyrmin BUXOAM SKOro MigKIoYeHi, BignoBiaHO, 4O NepLUMX BXOAIB TPETHOro Ta YeTBEPTOro
ernemMeHTiB |, BUXoam skMx 3'edHaHi 3 nepwmMmn Bxogamum TpeTbOro Ta YeTBepToro pericTpie, a Apyri
BXOOW pa3oM 3 ApYyruM BXOOOM M'ATOro enemeHta | nigkniodeHi 4o Buxoay Komnapartopa, BXig aKoro
3'eQHaHM 3 BUXOO4OM UMGPO-aHanoroBoro nepertsoptoBadva. [lepwmi BXxig n'storo enemeHta |
NigKNoYeHMn 4o BUXOAY TPeTboro LMgpoBOro komnaparopa, nepwa Ta gpyra BxigHi LMPOBI LWMHK
AKoro 3'egHaHi, BiANOBIAHO, 3 BUXIOHUMW LUMMPOBUMU LLUMHAMW TPETbOro Ta YEeTBEpPTOro pericTpis,
BXigHI LMMPOBI LUMHWN SKMX MiAKMOYEHI 40 BUXIQHOT LMAPOBOI WMHU TPETLOrO NiYunbHMKA, a Apyri
BXOAM SIKMX pa3oM 3 BXOAOM dpopMyBada iMnynbCiB Ta BXOAOM MN'ATOro perictpa 3'egHaHi 3 BUXOO40M
enemeHTa ABO, neplmnin BXia SKOro NigKMOYeHUn A0 BMXOAY YeTBEPTOro nivnnbHuka. Mepwun BXig
AKOro 3'eQHaHMI 3 BUXOOOM TPETBLOro NiYnnbHMKA, a APYrMi BXig pasom 3 ApyrMMy BXogamu TPeTboro
niyinbHuka Ta enemeHta ABO nigkniodeHi 4o BUXoAy nepLuoro UudpoBOro komnapaTtopa, Buxig
dopmMyBava iMNynbCiB 3'€gHaHWMiA 3 APYrMM BXOLOM M'ATOrO MNiYMnbHMKA, NEplnUin BXig SAKOro
nigknioYeHMn 0o Buxody n'storo enemeHta |. BuxigHa uudpoBa wwuHa 3'egHaHa 3i BXigHOWO
UMPOBOIO LUMHOK N'ATOr0 perictpa, BuXigHa uudpoBa WMHA SKOrO NigknioveHa [0 BXiOHOI
UMPOBOI LWMHU LUMEPOBOro iHaMKaTopa, NepLunin BXig TPeTbOoro NiyunbHMKa 3'€QHaHUA 3 BUXOAOM
apyroro enemexTa .
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KopucHa mogenb HanexuTb 0O OEe3KOHTaKTHOI TepMOMETpIii i Moxe OyTu BuKOpuCTaHa Anst
BUMIipIOBaHHA TemnepaTypu o0'ekTiB, WO o0b6epTalTbCs, 30Kpema MoBepxHi OOMOTOK poTopa
rigporeHepartopiB.

Binomnii npuctpin gns 6e3KOHTaKTHOro BMMIPIOBaAHHA TemnepaTypu poTopa rigporeHepartopa
(MaTeHT YkpaiHn Ne 66867, MINK GO1K 13/00, 6ton. Ne 2, 2012), wo mictutb 06'ekTUB, N A3epkan,
3aKpinnNeHnx Ha OMTUYHIN MiHINLI TakKMM YMHOM, LLO iX MAOLUHN YTBOPKTE KYT 45° 3 ronoBHOM
ONTUYHOK BIiCCIO, N IiH3, WO BCTAHOBMEHI Ha OAHIN ONTMYHIN OCi 3 A3epkanamu, MiHIMKYy n
iHppavepBoHux (1Y) gaTumkis, AiNbHMK YacToTn, OydepHUIA pericTp, kKoMyTaTop, aHanoro-undgppoBun
nepetsoptoBad (AUI), iHTepdencHuin 6ok, ABa reHepaTopu iMNynbCiB, ABa KepOBaHi MigcumnoBadi,
BiJEOKOHTPOSbHUIA ONOK, NiYUIbHUK, TEHepaTop Hamnpyru, Wo 3MiHIOETbCA CTyMNiHYacTo, 610K Nam'sTi,
AaTyvK MOJIOXEHHS, GOK 3agaHHs NMONOXKeEHHS, 6OK 3ad4aHHSA LBUOKOCTI, po3nogintoBay TakTie, ABa
perictpu, ABa uMdpoBi KomMnapaTtopu, uudpoBui cymaTop, ABa Tpurepu, ABa enemeHTn | Ta
iHOMKaTop, MpUYOMYy BUWXi4 AiNbHMKA YacTOTM MigKMYeHMA Ao BxopiB OGydepHoro perictpa,
niynnbHWKa Ta A0 NepLUOro BXoAy Bi€OKOHTPONbHOro 6roka, Apyrvi Ta TPeTin BXOAM AKOro 3'eaHaHi
3 BMXOZ4aMu NepLUOro Ta ApYroro KepoBaHMX NiACUNIOBAYIB, NEpLUi BXOAM SKUX NIOKNIOYEHI O BUXO4Y
reHepartopa Hanpyru, Wo 3MIHIETLCHA CTYNiHYacTo, a Apyri BXoAu 3'€4HaHi, BiAnoBigHO, 3 NepwmM Ta
Apyrum Buxogamu Groka nam'aTi, BXigHa LMdpoOBa LMHA SKOro MigknoyeHa OO0 BMXIOHOI LMdpoBOi
LUMHMW NiYnnbHUKA, YeTBEPTUI BXig BiGEOKOHTPONbHOro 6noka pasom 3 nepwmm sxogom AL 3'eaHaHi
3 BMXOOOM KOMyTaTopa, BXxigHa uudpoBa WMHA AKOro nigkndeHa A0 BUXIQHOT LUPOBOI LIMHK
OydepHoro perictpa, BxigHa uUudpoBa LWKMHA SKOro 3'eAHaHa 3 BMXOO4aMM MiHiMKM n okpemux 1Y
aartyukie, BuxigHa umdposa wuHa AL yepes iHTepdelicHmiA B6nok 3'egHaHa 3 konamu EOM, BuxigHa
uucppoBa wmHa Onoka 3adaHHA MOMOXEHHS 3'€dHaHa 3 MEepLUoH BXiOHOK UUGPOBOIO LUMHOK
nepLloro UMppPoOBOro kKomMnapatopa, gpyra BXigHa uudpoBa LIWMHA SKOrO0 pasoMm 3 BXIQHUMMU
LMdpPOBMMU LUMHAMKM NEPLLOro Ta APYroro pericTpiB NigknoYeHi 4o BMXiAHOT LMAPOBOI WNHN faTyuKa
NOMOXEHHs, BUXiA4 MNEepLoro uUugpoBOro komnapatopa 3'€AHaHW 3 MneplyM BXOAOM MEpLUOro
enemeHTa |, opyrvi BXig AKOro nigkroYeHnin 40 NEPLLIOro BUXOAY APYroro Tpurepa, a Buxig 3'egHaHun
3 nepLuMM BXOAOM MepLloro Tpurepa, Apyruin BXig SKOro pasom 3i BXOAOM iHAMKaTopa NiakmnoveHi 4o
OpYyroro BMxogy Opyroro Tpurepa, NepLuvMin BXig SKOro 3'€gHaHui 3 BUXOAOM APYroro umdpoBoro
KoMnapartopa, Apyra BxigHa umdpoBa LUMHA SKOro nigknioyeHa Ao BMXigHOT LMdpoBoi WwWuHKM 6noka
3ajaHHsA LWBMAOKOCTI, a nepwa BxigHa umdpoBa WMHA 3'egHaHa 3 BUXIAHOW LUMPOBOIO LUMHOW
umMdpoBoro cymartopa, nepwa i gpyra BXigHi UMGPOBI LMHM SAKOrO NigKNIOYeHi, BignoBigHO, 00
BUXiOHUX LM POBMX LUWMH NEPLUOro Ta ApYroro pericTpis, BXoAu SIKMX 3'€4HaHi, BignoBigHo, 3 NepLumnm
Ta Qpyrum BuXodamu po3nofifntoBada TakTiB, TPeTi BUXiA AKOro MigKNMIOYeHUWn OO0 ApYroro BXoay
Apyroro Tpurepa, BuUXig Apyroro reHepaTopa iMnynbciB 3'€QHaHUA 3i BXOAOM po3nofjintoBaya TakTis,
BUXiZ neplioro Tpurepa NigknoYeHUn OO0 Meplioro BXoA4y Apyroro enemeHTa |, gpyrum BXig siKoro
3'eQHaHWI 3 BMXOOOM MEepLIOro reHepaTtopa iMNynbCiB, a BUXig MigKMoYeHUn OO0 BXOAiB AinNbHuUKa
4YacToTW, reHepaTopa Hanpyry, LWo 3MIHIOETLCA CTYNiHYacTo, KOMyTaTopa Ta Ao Apyroro exogy AL,

["ONoBHUM HegonikoM AaHOro NPUCTPOIO € Te, WO BiH He A03BOoNsSE iAeHTUdIKyBaTK Ta (ikcysaTu
BUTOK 3 MigBULLEHOK TemnepaTypol nonca oOMOTKM poTopa rigporeHepatopa B Npoueci
BMMIpIOBaHHS MOro TEMMOBOro MOPTPEeTy Mig 4Yac poboTun, OCKiNbKM rigporeHepaTop € cneumdivyHo
€NeKTPUYHOIK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, L0 YCKNaAHKE JOCTYN A0 MOoro 06epToBMX YaCTUH.

3a Hanbnwk4ymnm aHanor BubpaHo NpucTpii Anst 6e3KOHTAKTHOrO BUMIPIOBAHHA TemnepaTtypu
poTopa rigporeHepaTopa (MaTteHT YkpaiHm Ne 127509, MIMNK GO1K 13/08, 6ton. Ne 15, 2018), wo
MiCTUTb OB'€EKTMB, N A3epkarl, 3akpinieHMX Ha ONTUYHIA MiHINLI TakKMM YMHOM, WO iX NAOLUHK
YTBOPIOKOTb KyT 45° 3 rofoBHOK ONTUYHOK BICCH, N MiH3, WO BCTAHOBMEHI HA OAHIN ONTUYHIN OCi 3
Asepkanamu, niHinka n IY-gaTyumkiB, AiNbHUK 4YacTtoTn, OydepHun perictp, Komytatop, AL,
iHTepdenicHMIA 6ok, ABa reHepaTopw IMNyNbCIiB, ABa KepOBaHi MiACUNoBadYi, BiieOKOHTPOMbHUIA GIIOK,
OBa NIYUNBbHYKKN, TeHepaTop Hanpyru, Wo 3MIHKETbLCA CTyMiHYacTO, 610K Nam'aTi, 4aTYMK NOMOXEHHS,
Onok 3agaHHs MONoXeHHsl, 6NoK 3af4aHHA LBMAKOCTI, PO3NointoBay TakTiB, ABa pericTpu, Aea
uuncpposi komnapartopw, UMdpPOBUN cymaTop, ABa Tpurepw, Asa enemeHTu |, iHgmkatop, 610k 3anycky,
Oydep paHux Ta umdpo-aHanorosun nepetsoptoBad (LIAl), npuyomy BuMXig AinbHMKa 4acToTu
nigkrodeHni o BxopdiB OydhepHoro perictpa, nNeplworo nidunbHWKA Ta OO MNepLloro Bxoay
Bi[JEOKOHTPONbHOro Onoka, ApyrMnm Ta TPETii BXOAM SIKOro 3'€4HaHi 3 BUXo4aMuy MepLuoro Ta apyroro
KepoBaHUX NiAcunioBadvis, nepLui BXoAM HAKMX MiOKNOYEHi 0 BMUXOdy reHepatopa Hanpyru, Lo
3MIHIOETLCS CTyNIHYaCTO, a Apyri BXoau 3'€4HaHi, BigNoBigHO, 3 Nepwnm Ta ApyruMm Buxodamum 6noka
nam'sTi, BXigHa umMdpoBa LWMHa SKOro nigkroyeHa 4o BUXigHoT ULMpoBOi WMHM NEPLUOro NiYnbHUKA,
nepwun Bxia AU 3'egHaHuin 3 BUXOOOM KOMYyTaTopa, BXigHa LMdpoBa LUMHA AKOro nNigkryeHa Ao
BUXiOHOI LUMdPOBOI WKHN BydepHoro perictpa, BxigHa uudpoBa LIKHA SKOro 3'eAHaHa 3 BMXO4aAMMU
niHinkn n okpemux 1Y gatyukie, BUXigHa LMdpPoBa LWIMHA Oroka 3agaHHS NONOXEHHS MigkmnoYeHa ao
nepLoi BXigHOI LUMEPOBOI WNHM MEPLLOro LMgpoBOro komnapaTtopa, gpyra BxigHa uudposa WunHa
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SKOro pasoM 3 BXigHMMW UMAPOBUMK LLUMHAMKU MEPLUOro Ta APYroro pericTpis 3'€gHaHi 3 BUXIQHOM
LUMAPOBOIO LLINMHOK AaTyMKa NOJOXKEHHS, BMXig neplioro umdpoBoro koMmnapaTtopa nigkrodeHni o
nepLioro BxoAdy nepworo enemMeHta |, gpyrmn BXig SKoro 3'€AHaHUn 3 NeplmMm BUMXOAOM APYroro
Tpurepa, a BuXig NigKOYeHWA OO0 NepLlioro Bxody MNEpLIoro Tpurepa, ApYrni BXig SKOro pasom 3i
BXOOOM iHOMKaTopa 3'egHaHi 3 opyrMMm BMXOAOM APYroro Tpurepa, nepLunin BXig SKOro NigkmoyeHunin
A0 BUXo4y Apyroro umdpoBOro komnapatopa, Apyra BxigHa uudpoBa LWMHA SKoro 3'egHaHa 3
BUXigHOIO UMCPOBOK LWKMHOK ©Onoka 3agaHHa WBWMAOKOCTI, a nepwa BxigHa umdpoBa LWKWHA
nigknoveHa 0o BMXIigHOT LMdpOoBOI WMHU LMGPOBOro cymaTtopa, nepLia i gpyra BxigHi LMdposi WnHN
SIKOro 3'eHaHi, BigNoBigHO, 3 BUXIOHUMN LMPOBNUMM LLUIMHAMMK NEPLUOro Ta APYroro pericTpis, BXoam
SAKUX NiAKNIOYEHi, BigNoBIigHO, 4O NepLloro Ta ApYroro BUXOAIB po3nointoBaya TakTiB, TPETin BuXig
AKoro 3'edHaHMi 3 OpyruMm BXOAOM ApYyroro Tpurepa, BuXid4 JApyroro reHepartopa iMnynbCis
NigKNIOYeHNn 40 BXOAY pO3nogintoBava TakTiB, BMXi4 NepLlloro Tpurepa 3'egHaHumM 3 NepLinmM BXo40M
apyroro enemeHTa |, gpyrnin Bxig SKoro nigknioYeHnin 4o BMXO4Y NEepLloro reHepartopa iMnynsCis, a
BUXia 3'€QHaHMIA 3 BXOOaMM [iNbHMKA 4acTOTW, reHepaTopa Hanpyru, Wo 3MiHIOETLCSA CTYNiHYacTo,
KomyTaTopa Ta 3 gpyrum Bxogom AL, BuxigHa undposa wuHa AU nigkntoyeHa oo nepLuoi BXigHoi
umdpoBoi WKHK Gydepa AaHMX, BUXiAHA UMdPOBa LWKMHA AKOro 3'eqHaHa 3i BXigHOK LMGPOBOIO
wrHoto LIATT, Buxiag sikoro nigknoyeHrin o 4eTBepToro BXoAdy BiAEOKOHTPONbHOro 6rnoka, Buxia 6noka
3anycky 3'egHaHui 3i Bxogom Bydepa gaHux, Apyra BXigHa LMdpoBa LUMHA AKOro nigkmnoyveHa [o
BMXiOHOI LMMPOBOI LUMHM APYroro MiYnibHUKA, BXi4 SKOTO pasom 3 ApYrMM BXOAOM iHTEpPdENCHOro
Onoka 3'egHaHi 3 BUXOAOM OpYroro enemeHTa |, Buxig komyTatopa nigknioYeHnin 40 NepLioro BXxoay
iHTepdercHoro 6noka, BUXia sikoro 3'egHaHuin 3 koriamm EOM.

(ONOBHUM HeZoNIKOM 4aHOro NPUCTPOIO € Te, WO BiH HEe A03BONSE iAeHTUdIKyBaTh Ta (ikcyBaTtu
BUTOK 3 MiOBWLUEHO TeMnepaTypolo nomca obMOTKkM poTopa rigporeHepartopa B MpoLeci
BUMIpIOBaHHSI MOro TEMNfioBOro MopTpeTy nig Yac poboTn, OCKinbKW rigporeHepaTop € crneundivyHowo
€NeKTPUYHOIK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, LLO YCKMNaaHE JOCTYN A0 Moro 06epToBMX YacTUH.

B ocHoBYy kopucHOi Moaeni NocTaBneHO 3agady CTBOPEHHS MNPUCTPOID AMs TEnmnoBi3iiHOro
JiarHocTyBaHHsi OOMOTOK poTopa rigporeHepaTopa, B SIKOMY 3a paxyHOK BBEAEHHSA HOBMX GMOKiB Ta
3B'A3KIB MK HUMW 3'ABNAETBCA MOXNUBICTb Ha MpaLolyoMy rigporeHepaTopi igeHTudikysatm Ta
dikcyBaTK BUTOK 3 MigBULLIEHOO TeMNepaTypoo nonca oOMOTKM poTopa rigporeHeparopa B npoLeci
BMMIPIOBaHHS MOro TENSIOBOro NOPTPETY, WO PO3LINPIOE DYHKUIOHaTbHI MOXITMBOCTI NPUCTPOIO.

MocTtaBneHa 3agava BUPILLYETLCA B MPUCTPOI AN TEMMOBI3IMHOIO AiarHOCTYBaHHA OOMOTOK
poTopa rigporeHepartopa, Wo MiCTUTb 0B6'eKTUB, N A3epKar, 3akpinneHMX Ha OMNTUYHIN NiHINLi TakuMm
YMHOM, LUO TX NNOLMHU YTBOPIOKOTL KYT 45° 3 rofloBHOK OMNTUYHOD BICCHO, N NiH3, O BCTAHOBMNEHI Ha
OfOHIN OMTUYHIN BiCi 3 A3epkanamu, MiHiika n 1Y gaTyukie, AiNbHUK 4YacToTu, OydepHun pericTp,
komyTtaTtop, AL, iHTepdencHuiA Gnok, OBa reHepaTopu iMNymnbCiB, ABa KepoBaHi MigcuntoBadvi,
BiJEOKOHTPONbHUIM ONOK, ABa NiYUMbHUKK, FeHepaTop Hampyru, WO 3MIHKETbLCSA CTymiHYacTo, Onok
nam'aTi, AaTynK NONOXeEHHs!, 6NOK 3agaHHs NONoXeHHsi, 6NoK 3adaHHA LWBWAKOCTI, po3nogintoBad
TakTiB, ABa pericTpu, ABa uMdpoBi KoMnapaTopu, Ungposuin cymaTtop, ABa Tpurepu, ABa enemeHTu |,
Onok 3anycky, 6ycdep gaHux Tta UAIl, npuyomy Buxig AinbHMKa 4acTOTW NIAKMOYEHWA OO BXOA4iB
BydepHoro perictpa, nepLoro niYnnbHWKa Ta 40 NepLloro BXoAy BiAeOKOHTPOnbHOro 6noka, apyrun
Ta TpeTin BXOAM AKOro 3'€AHaHi 3 BMXO4amu MepLloro Ta ApYroro KepoBaHUX MNiACUIioBadiB, nepLi
BXOOM SKMX NIAKMOYEHI A0 BUXOAY reHepaTopa Hanpyru, Wo 3MIHIOETbCS CTYNiHYacTo, a Apyri Bxoau
3'eHaHi, BigNOBIOHO, 3 Nepwum Ta gpyrMm Buxodamu Ornoka nam'siti, BXigHa UMdpoBa LWMHA SKOro
nigknioveHa o BMXIAHOI LUWGPOBOT LWMHW NepLllioro nivyunbHuka, nepwwun Bxig AU 3'eagHaHunin 3
BMXOOOM KOMYyTaTopa, BXigHa umdpoBa LWMHA HAKOro nigkniodeHa A0 BUXIAHOI LMAPOBOI LUMHK
OydepHoro perictpa, BxigHa umMdpoBa LMHA AKOro 3'eQHaHa 3 BMXOZaMu MiHiiku n okpemux 1Y
aartyukie, BuxigHa umdpoBa WMHaA Ofoka 3adaHHs MONOXEHHs NigkrdeHa OO0 neplloi BXigHoT
LUMpOoBOI WIMHKN MepLIoro UMdpPOBOro KoMnapartopa, Apyra BxigHa uMdpoBa LIMHA SKOro pasom 3
BXiAHUMWN LMPPOBMMU LUMHAMKW MEPLUOro Ta ApYroro pericTpiB 3'€dHaHi 3 BUXIAHOK LMGPOBOIO
LWUMHOIO AaTymKa MONOXEeHHs, BUXiA MepLlioro uudpoBoro Komnapartopa MigKnioYeHun A0 nepLloro
BXOAY MepLuoro enemeHTa |, gpyrun BXxig SKoro 3'€4HaHWn 3 neplumnm BUXOAOM APYroro Tpurepa, a
BUXiA MiOKNIOYEHUW 00 NepLuoro Bxody MepLloro Tpurepa, OPYrvn BXid SKOro 3'€AHaHun 3 ApYyrum
BMXOOOM [pYyroro Tpurepa, Meplwuni BXig SKOro NiAKMYeHWn [0 BUXody Apyroro LmMdpoBOro
KoMnapartopa, Apyra BxigHa UM@pOBa LUMHA SIKOro 3'eAHaHa 3 BMXIOHOK LMEPOBOI LUMHOK Onoka
3ajaHHa LWIBMAKOCTI, a nepwa BXxigHa umdpoBa LWMHA NigKnyYeHa A0 BUXIAHOT LMAPOBOI LUNHK
LumdpoBoro cymartopa, neplia i gpyra BxigHi LMPOBI LLUNMHW SKOTro 3'€HaHi, BigNoBigHO, 3 BUXiOHUMU
LUMdPOBMMY LLIMHAMW NEPLLOro Ta APYroro pericTpis, BXOAM AKX NigKNIOYeEHi, BignoBigHO, A0 nepLloro
Ta ApYyroro BUXOAIB po3nojintoBada TakTiB, TPeTi BMXig AKOro 3'€AHaHui 3 ApYrMM BXOAOM OpYroro
Tpurepa, BUXig Apyroro reHepaTopa iMnynbCiB NiAKNIOYEHM 00 BXOAY pO3nojintoBada TakTiB, BUXIA
nepLuoro Tpurepa 3'€4HaHUn 3 NepLuMM BXo40M ApYroro erieMeHTa |, Apyrin BXif SKOro NigkmoYeHnin
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00 BUXOAY Mepworo reHepartopa iMMynbCiB, a BuWXig 3'€dHaHW 3 BXOA4amMu [iflbHMKa 4acToTw,
reHepartopa Hanpyru, Lo 3MIHIOETbCS CTyniHYacTo, KomyTaTopa Ta 3 agpyrum Bxogom AL, BuxigHa
umdposa wwuHa AL nigknioyeHa Ao nepwloi BXiAHOI uMpoBoi wWnHM Bydepa faHux, BuxigHa
umdpoBa WKHa AKkoro 3'edHaHa 3i BXigHOK uudposoto wuHow LIAT, Buxig sikoro nigkmnoyeHun ao
YeTBEPTOro BXOAY BiAEOKOHTPONbHOro Gnoka, Buxig BGmnoka 3anycky 3'egHaHui 3i Bxogom Gydepa
OaHVX, Apyra BXxigHa umdpoBa LUMHA AKOrO NigKMYEeHa A0 BUXIAHOI LMAPOBOI LWMHM OPYroro
niynnbHKKa, BXig SIKOro pasom 3 ApYrMM BXOAOM iHTepdhencHoro 6noka 3'egHaHi 3 BUXOOOM ApYroro
enemMeHTa |, BUXig koMyTaTtopa NigaknioYeHnn 4o NepLloro Bxody iHTepdgencHoro 6rnoka, Buxig sikoro
3'egHaHni 3 konamu EOM, 3rigHO 3 KOPUCHOK MOAENS0, BBEAEHO TPU MiYUIbHUKN, TPU PEFICTPU, TpU
enemeHTu |, enemeHt ABO, TpeTin Tpurep, KomnapaTtop, TpeTin uMdpoBMiA koMmnapaTop, dopmMmyBay
iMNynbCiB Ta LMMPOBUI iHOMKaATOP, NPUYOMY BUXiO OiNIbHUKA YacTOTK 3'egHaHUi 3i BXOOOM TPETbOro
Tpurepa, nepwunin Ta gpyrmin BUXOAM SIKOrO MiAKMHOYEHI, BigNoBigHO, 4O NepLUMX BXOAiB TPeTboro Ta
4YeTBEPTOro enemeHTiB |, BUXOOM SKUX 3'€dHaHi 3 nepwvMy BXOoAaMW TpeTboro Ta 4YeTBepToro
pericTpiB, a Apyri BXogu pa3oM 3 ApyrMM BXOAOM M'ATOro enemeHta | nigkniouveHi go suxony
Komnapartopa, Bxig sikoro 3'eaHaHui 3 Buxogom LIAT, nepwimn Bxig n'aToro enemeHTa | nigknioyeHnin
00 BMXOAy TPeTboro LMgppoBOro komnaparopa, nepLia ta gpyra BXigHi UudpoBi WKHW S9KOro 3'€aHaHi,
Bi4NOBIOHO, 3 BUXIAHMMW UUMPOBUMM LUMHAMW TPETBOro Ta YEeTBEpPTOro pericTpis, BXigHi uudposi
LIMHM SKUX MigKNIOYEHi 0 BUXiAHOT UMAPOBOI LUNMHM TPETLOro NiYMnbHUKA, a OPYri BXOOW SKUX pasom
3 BXOOOM dhopmyBaya iMNynbCiB Ta BXOAOM N'ATOro perictpa 3'egHaHi 3 Buxogom enemeHta ABO,
nepLunin BXig SIKOro NigKmoYeHnin o BUXo4y YeTBEPTOro MivnsnbHMKa, NepLUMi BXig SIKOro 3'eqHaHuni 3
BMXOOOM TPETbOro MivvnbHUKa, a ApYrui BXid pasom 3 OpYrMMu BXoJamu TPEeTbOro MivurnbHUKa Ta
enemeHta ABO nigknioyeHi oo Buxogy nepworo uUMdpoBOro KoMnapaTopa, Buxia dopmyBaya
iMnynbciB 3'egHaHMin 3 OpPYrMM BXOAOM MN'ATOrO MiMUIIbHUKA, MEepLUMi BXig AKOro nNigknioYeHun Oo
BUXOAY N'ATOro enemMmeHTta |, a BuxigHa undpoBa wWKHa 3'egHaHa 3i BXiAHOK LWGPOBOKO LUNHOK
n'aToro pericrpa, BuUXigHa uMdpoBa LUMHA SKOro MigkmnoyeHa Ao BXigHoOI undpoBoi WuHM undpoBoro
iHOMKaTopa, Nnepwwnii BXig TPETLOro NiYnnbHUKa 3'€egHaHMI 3 BUXOOOM OpYroro enemenTa l.

MpucTpin Ans TennosisiHOro AiarHoCTyBaHHA OBMOTOK poTopa rigporeHeparopa MOSACHIOETLCA
KPECneHHsIM, Ha KoMy 306paxkeHa Noro CTPYKTypHa cxema.

Ha cxemi: 1 - poTop rigporeHepaTopa; 2 - 06'ekTuB; 3 - n g3epkan; 4 - n NiH3; 5 - oONTUYHa NiHINKa;
6 - niHivka n |4 gatumkiB; 7 - GNOK 3a4aHHA MOMOXEHHS; 8 - nepwui LMdpoBMi KomnapaTop; 9 -
nepwwnin enemeHT |; 10 - nepLumin reHepatop imnynecie; 11 - nepwmn Tpurep; 12 - Apyrun enemeHT I;
13 - pinbHUK YactoTtu; 14 - 6ydepHuir pericTp; 15 - gaTtyumk nonoxeHHs; 16 - nepwwui perictp; 17 -
apyruin reHepatop imnynbciB; 18 - posnoginioBay TakTiB; 19 - gpyrui perictp; 20 - umdposuii
cymaTtop; 21 - 6r1oK 3afaHHs WBWMAKOCTI; 22 - Apyriin umudposuii Komnaparop; 23 - Apyrun Tpurep; 24
- TPETIN NiunnbHUK; 25 - komyTaTtop; 26 - iHTepdencHun 6ok; 27 - Nnepwnin NiYnnbHUK; 28 - 6ok
nam'aTi; 29 - reHepaTop Hanpyru, Wo 3MiHeTbea cTyniHyacTo; 30, 31 - nepwuin Ta OpPYrMn KepoBaHi
nigcvntoBavi; 32 - BigeoKOHTponbHUM 651ok; 33 - ALIM; 34 - 6nok 3anycky; 35 - gpyrun NivunbHuK; 36 -
oydep gaHux; 37 - LUAI; 38 - yetBepTui nivmnbHuk; 39 - enemeHt ABO; 40 - TpeTin Tpurep; 41 -
TpeTin enemeHT |; 42 - TpeTin pericTp; 43 - YeTBepTUN enemMeHT |; 44 - yeTBepTUIn pericTp; 45 - TpeTin
umdpoBmin komnapaTop; 46 - komnapartop; 47 - n'atun enemeHT |; 48 - chopmyBay imnynecis; 49 -
n'atuin nivmneHuk; 50 - n'atui perictp; 51 - uudppoBur iHOuKaTop, Npuyomy 3a o6'ekTMBOM 2 n
A3epkan 3 3akpinfneHi Ha ONTWMYHIN NiHIALI 5 TakMM YMHOM, WO X NAOWMHN YTBOPIOKTL KyT 45° 3
rofIOBHOK ONTMYHOKO BICCIO i HA OAHIN OMTWUYHIN OCi 3 A3epkanamu BCTaHOBMEHI N NiH3 4, Buxig
AinbHWKa yacTtoTu 13 nigkntoyeHnin o Bxoais 6ydepHoro perictpa 14, neploro nivyunbHuKa 27 Ta oo
nepLIoro BXody BilEOKOHTPONbHOro 6rnoka 32, Apyrin Ta TPETin BXOAM AKOro 3'€fHaHi 3 BUXoaamu
nepworo 30 Ta gpyroro 31 kepoBaHMX NiACUNIOBAYIB, MepLli BXOAM SKUX MiOKMOYeHi OO0 Buxondy
reHepartopa Hanpyru, Wo 3MiHIETBCA CTyNiHYacTo, 29, a Apyri Bxoau 3'€aHaHi, BignosigHo, 3 nepumm
Ta Apyrum Buxogamu Onoka nam'aTi 28, BxigHa uMdpoBa LWMHA SKOro MigkM4YeHa OO0 BUXIAHOI
uncpoBOI WMHM NepLioro nidnnbHKka 27, nepwun Bxig AUM 33 3'egHannii 3 BUXogom KomyTaTtopa
25, BxigHa LMdpoBa LINHA SKOro MigKntoveHa 0o BUXIAHOI LMdpoBoi WwnHn BydepHoro perictpa 14,
BXigHa uudpoBa LUMHA AKOro 3'egHaHa 3 BMXOA4amM JiHIMKM n okpemmux 6.1 - 6.n |9 gaTymkie 6,
BUXigHa uncpoBa WrHa 6noka 3agaHHS MONOXEHHSA 7 MiAKMYeHa 0O MepLuoi BXigHOT UMdpoBOi
LUMHM MepLuoro umdposoro komnapaTtopa 8, Apyra BxigHa uMdpoBa LUMHA SAKOro pasoM 3 BXiAHUMU
uMdpoBMMUK LWIMHaMK neporo 16 Ta apyroro 19 pericTpiB 3'e4HaHi 3 BUXIAHOW LMAPOBOIO LLMHOK
AaTyuka nonoxeHHs 15, Buxig nepluoro umncpoBoro komnapaTtopa 8 nigknoyeHun 4o NepLioro Bxoay
nepworo enemeHTa | 9, apyruin Bxig sIKOro 3'egHaHWiA 3 nNepLUMM BUXOAOM Apyroro Tpurepa 23, a
BUXiA NiAKMOYEHWA 0 nepLlioro Bxoay nepiuoro tpurepa 11, Apyrun BXig Akoro 3'egHaHUn 3 Apyrnm
BMXOOOM Apyroro Tpurepa 23, nepLivin BXif SIKOro MiAKMAYEeHWA A0 BUXOAY ApYroro LndpoBoro
KoMnapartopa 22, gpyra BxigHa LmdpoBa LMHA SKOro 3'edHaHa 3 BUXiQHOK LMGPOBOIO LWNHOK Oroka
3a[aHHSA WBMAKOCTI 21, a nepwa BxigHa uMdpoBa LWMHA MNigKoYeHa 40 BUXIQHOT LMdPOBOI LLMHK
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umdgposoro cymatopa 20, nepwa i gpyra BXigHi UMGPOBI LIMHW SKOro 3'e€dHaHi, BignoBigHO, 3
BUXiAHMMW UnppoBUMM LWIMHaAMK nepwioro 16 Ta gpyroro 19 perictpiB, BXoAW SKMX MiOKNHOYEHI,
Bi4NOBIOHO, [0 NEPLUOro Ta APYroro BUXOAIB po3noAintoBaya TakTis 18, TpeTin Buxig sikoro 3'egHaHuin
3 ApyrMm BXOAOM Apyroro Tpurepa 23, BUXig Opyroro reHepartopa iMnynbciB 17 nigknoyeHui go
BXoA4y posnoginioBaya TakTiB 18, Buxig nepworo Tpurepa 11 3'egHaHun 3 nepumMm BXo4OM OPYroro
enemeHTa | 12, gpyrmn BXxig AKOro nigknioYeHurn OO BMXOQy NepLuoro reHepatopa imnynecis 10, a
BUXia 3'€4HaHUN 3 BXOA4aMu finbHuKa Yactoty 13, reHepaTopa Hanpyru, WO 3MIHIOETBCS CTYNiHYacTo,
29, komyTtatopa 25 Ta 3 gpyrum Bxogom AL 33, BuxigHa umdpoBa LIMHA SKOro NigkntoYeHa no
nepwoi BXigHOI uMdpoBoi WKHK Oydepa gaHux 36, BuxigHa umdpoBa LWIMHA SIKOro 3'edgHaHa 3i
BXigHoO uucppoBoo wmHoo LA 37, Buxig sSKkoro nigknioYeHWn [0 YeTBepToro BXxoay
Bij€OKOHTpOnbHOro 6noka 32, Buxig 6noka 3anycky 34 3'eaHaHui 3i Bxogom 6ydepa gaHux 36, gpyra
BXigHa UMdpoBa LWMHA SKOro NigknioYeHa 40 BUXIAHOT LMGPOBOI LWMHM ApYroro nivyvnbHuka 35, BXig
SIKOro pasoMm 3 ApyrMm BXOL4OM iHTepdpericHoro 6noka 26 3'eaHaHi 3 BUXogoM Apyroro eriemeHTa | 12,
BUXi4 KomyTaTopa 25 nigknyeHWn A0 neplioro Bxody iHTepdenmcHoro 6noka 26, Buxig sikoro
3'egHaHui 3 konamm EOM, Buxig ainbHuMka 4Yactotn 13 3'egHaHuin 3i Bxogom TpeTboro Tpurepa 40,
nepwun Ta Apyrui BUXOOW $KOro NiAKMOYEHi BiANOBIAHO OO0 nepluux BXoAiB TpeTboro 41 Ta
yeTBepToro 43 enemeHTiB |, BUXOAM SKMX 3'€4HaHI 3 NepwMMU BXOA4aMu TPeTboro 42 Ta 4eTBepToro
44 pericTpiB, a gpyri BXogn pa3om 3 ApyrMm BXOO4OM M'SATOro enemeHTa | 47 nigknioyeHi oo Buxoay
Komnapartopa 46, Bxig skoro 3'egHaHui 3 Buxogom LIAIM 37, nepwwui Bxig n'atoro enemeHta | 47
NigKNIOYeHNn OO0 BUXOAY TPETbLOro UMpoBoro komnapatopa 45, nepwa Ta gpyra BXigHi undposi
LUNHKN 9KOoro 3'edHaHi, BignoBigHoO, 3 BUXIGHMMKU LM POBMMU LLUMHAMKU TPETLOro 42 Ta YeTBepToro 44
pericTpiB, BXigHi LMMPOBI WWNHN AKNX NiKNIOYEHi 40 BMXIAHOT LMAPOBOI WNHN TPETLOro NiYnIibHUKA
24, a gpyri BXogn SKMX pasoMm 3 BXOAOM ¢hopmyBaya imnynbciB 48 Ta Bxogom n'storo perictpa 50
3'egHaHi 3 BuxogoM enemeHta ABO 39, nepwwuii BXig SIKOro nigknoYeHWn 00 BUXOOY YeTBEPTOro
niynneHuka 38, nepLimnn BXig SKOro 3'€eAHaHMI 3 BMXOAOM TPETbOro nivunbHUKa 24, a apyrun BXxig
pasom 3 ApyrMMKn BXOZ4amu TPeTboro nivnnbHuka 24 ta enemeHta ABO 39 nigkniodeHi oo Buxogy
nepworo umdpoBoro komnapaTopa 8, Buxia dopmysava imnynecis 48 3'egHaHuin 3 OpyrMm BXOO0M
N'ATOro nivynnbHMKa 49, nepLumn Bxig AKOro MigkmnovYeHnn 4o BUxody n'atoro enemexta | 47, a BuxigHa
uudppoBa WnHa 3'egHaHa 3i BXigHOK LMAPOBOIO LWNHOK n'AToro perictpa 50, BuxigHa umMdposa WuHa
AKOro migkmyeHa 0o BXiAHOI LMPOBOI WnHM undpoBoro iHgnkaTopa 51, neplwuin BXig TPeTboro
niyunbHuKa 24 3'egHaHnin 3 BMXOOOM [fpyroro enemeHTa | 12, nosuuieto 1 nosHayeHo poTop
rigporeHeparopa.

3anponoHoBaHUn NpPUCTPIn npautoe Tak. [Npun nogadi Hanpyru xmneneHHsa nepwuin 10 Ta gpyrun 17
reHepatopu iMNynbCiB MoOYMHaTb dopMyBaTU BIiAMNOBIAHI  MOCNIAOBHOCTI  iMnynbciB.  [MoOTiK
iHdbpa4yepBOHOro BUMNPOMIHIOBAHHSA, AKUA CTBOPIOETLCS MOBEPXHEK poTopa rigporeHepaTopa 1, WO
3HAXOAUTbCSA Ha AesKii BiAcTaHi Bifg ONTMYHOI CMCTEMW NPUCTPOIO, NnoTpannsie yYepe3 ob'ekTuB 2,
yepes3 n g3epkan 3, WO pO3TalIOBaHi Ha OMTMYHIN MiHINLI 5, Ta 4Yepe3 n niH3 4 Ha niHinky n Y
Jatyukie 6, posTalloBaHMX B3AOBX pagiyca portopa. OueBmaHo, wWo npu obepTaHHi poTopa
rigporeHepatopa 1 B KOXEH MOMEHT 4acy B none 3opy niHinku n 1Y gatymkis 6 noTpannge nuwe
parMeHT MOBEpPXHi B3AOBX pagiyca potopa. OTpumyroum dparMeHTM TennoBoro 300pakeHHs,
MOXHa nobyayBaTu TennoBu NOPTPET BCiEl MOBEpXHi poTopa rigporeHepaTtopa 1 B npoueci 1horo
poboTu.

Axkwo poTtop rigporeHepatopa 1 3HaxO4MTbCA B HEPYXOMOMY cTaHi abo 1oro LIBMAKICTb
obepTaHHsl MeHLLa Bif HOMIHAINbHOI, TO Ha ekpaH BigeoKOHTposbHOro 6noka 32 Tennose 306paXkeHHs
noBepxHi potopa He BMBoauUTbCA. Lle obymoBneHo HacTynHum. [Mig BnnvBOM Opyroro reHepatopa
iMnyneciB 17 nodeproBo Ha BUxodax posnogintosaya TakTiB 18 dopmyoTbes curHanu. CurHanom 3
nepLuoro Buxody posnogintoBayva TakTiB 18 B nepLumni perictp 16 3anucyeTbca Ko 3 BUXOAY AaTyuka
nonoxeHHs 15. B gpyrun perictp 19 curHanom 3 Apyroro Buxody posnofinioBaya TaktiBa 18
3anucyeTbeCa iHWKIA Ko 3 BMXO4Y AaTyvka NonoxeHHs 15. PisHMUS 3a3HayYeHuX KoAiB 3a OOQUHULIO
yacy, Wo 3abes3nedyeTbCca ApYrMM reHepaTopoM iMnynbCiB 17, siBnsie cobor WBMAKICTb 06epTaHHS
poTopa rigporeHepaTtopa 1, Wo i BU3Ha4yaeTbCcs B UnpoBomy cymaTtopi 20 Ta NOAAETLCA Ha NepLInn
BXii Opyroro uMdpoBOro kKomrapaTtopa 22, B SKOMY 3[iMCHIOETbCS MOPIBHAHHA Yy BUMAAi Kodis
NMOTOYHOI LUBMAKOCTI 0b6epTaHHs poTopa rigporeHepatopa 1 3 HOMiHaNbHOW, sika 3anucaHa B Grioui
3afaHHea weuakocTi 21. Y Bunagky, KON WBUAKICTb MeHLWa Bid HOMiHAmNbHOI, Ha BUXOAi ApYroro
LumMdpoBOro koMmnapaTopa 22 3'aBRseTbCA CUrHaN noriYHoOro Hyns, Sk nig gieto curHany 3 TpeTboro
BMXoAy posnojintoBaya TakTiB 18 3anucyeTtbca B Apyrun Tpurep 23. lNpu LUbOMY TENMNoBUMN NopTpeT
poTopa He iKCYETbCS.

Akwo X weunakictb obeptaHHa poTopa rigporeHepatopa 1 cTae PiBHOKW HOMiHambHIA, TO Ha
Opyromy BuXOAi Apyroro Tpurepa 23 3'dBNSE€TbCS CUrHaM NOriYHOro Hyns, Ha NOro NepLlioMy BUXOA
3'ABNAETLCS CUrHarn NoriYyHol OgMHULI, SIKAA NOJAeTbCA Ha BXig nepworo enemeHTta | 9. B MOMeHT
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obepTaHHs poTopa, KOMKU BiH 3HAaXOAWTbCH B YMOBHOMY MOYaTKOBOMY MOJSIOXEHHI, KOOU 3 BUXoady
AaTyuka nonoxeHHs 15 Ta 3 Buxogy 6noka 3agaHHsA NOMNOXEHHS 7 cniBnagaloTb, HA BUXOAI NepLUoro
umdpoBoro koMmnapaTopa 8 3'9BNAETbCHA CUrHan noriyHoi OAMHULI, SKUM Yepes neplumi enemeHt | 9
BCTAHOBMIOETECS B OAMHWYMHWIA CTaH nepwwumn Tpurep 11. BHacnigok uboro iMnynbcu 3 Buxony
nepLuoro reHepartopa imnynecie 10 yepes gpyrui enemeHT | 12 nounHaloTb HagxoauTu B 6roku, 3a
OOMOMOrOK0 SAKNX POPMYETLCA TEMMOBMIN NOPTPET HA eKpaHi BiAEOKOHTPONbHOro 6roka 32.

3anexHo Big KyTOBOI LIBMAKOCTI obepTaHHA o poTopa rigporeHepatopa 1 BubGpaHa yactoTa
dopmyBaHHS iMnynbciB fi nepworo reHepatopa imnynecie 10, WO nOB'A3aHO CNiBBIOHOLIEHHAM
fi/n=w/(2n-m), ne m=360°/B, B - MiHiManbHWI CEKTOP NOBEPXHi poTOpa, Lo NoTpannse B nomne 3opy
niHinkn n 14 pgatumkie 6, n - koediuieHT AineHHsa AinbHUKa 4Yactotn 13, WO BiAMNOBIAAE KiNbKOCTI
okpemmx 14 gatuumkie 6.1, 6.2,...,6.n. OTxe, 3 yacToToro fi/n, NpU HOMIHaNBHIW WBNAKOCTI obepTaHHSA
poTopa, Ha BMXOAi AiNbHMKa 4acToTu 13 3'9BRAIOTLCA IMNYNbCK, SKMMKU QiKCyloTbCsl Y OydepHoMy
perictpi 14 Ha 4ac AT=n/fi1 enekTpW4Hi CUrHanM B aHanoroBoMy BWUIMs4i 3 BUXoAiB n okpemux Y
aaTtyukie 6.1, 6.2,...,6.n. AMNAITYan uMx curHanis NPonopLinHi TemnepaTypi enemMeHTapHUX SinaHoK
noBepxHi ob'ekta (KinbkicTb Takux AingHok N=n-m). Komytatopom 25 3AiNCHIOETLCS 34MTYyBaHHS
iHpopmauii 3 6ydepHoro perictpa 14 3 HacTynmHUM i MEPETBOPEHHSIM i3 MapanenbHOro Buay
npeacTaBneHHss B nocnigoBHun. CdopmoBaHMIA TakMM YMHOM CUrHan 3 BuMxody komytatopa 25
noTpannse Ha BXig BigeoKoHTponbHoro 6roka 32 i Ha Bxig AU 33, B skomy BiH NepeTBOPIOETLCH B
umdpoBy opmy. 3 BUXOA4Yy komMyTatopa 25 curHan TakoX HagxoauTb B iHTepdencHun 6nok 26, 3
BMXOAY SIKOrO uew curHan nepegaersca 8 EOM.

3asHauumo, LWo NoTiK iHdhopmaLii 3 Buxogy Komytatopa 25 npo Tennose 306paxeHHs 0OMOTKM
poTopa noTtpannse Takox B bydep gaHux 36 depes AL 33 B uundposin dopmi. Mig ynpasniHHAM
apyroro niynneHuka 35 iHcbopMauis nocnigoBHO po3millyeTbesa B Oydepi aaHmnx 36. Po3mip 6ydepa
MOXe OyTW pi3HMM, ane He MEeHLUMM, HiXK ANsi po3MilleHHs B HbOMY iHdpopmauii npo Tennose
300pakeHHs1 poTopa, Lo OTPUMYETLCS 3a 0AUH 06epT poTopa. B noganbwomy uen noTik iHdbopmadii
yepesa LIAI 37 nepeTBOpOETLCA B aHanoroBy ¢opMy Ta MNOAAETbCS Ha BXiO BiLEOKOHTPOSIbLHOro
onoka 32.

eHepaTop Hanpyru, WO 3MIHIOETbCA CcTyniH4acTto, 29, nepwwuin 30 Ta apyrui 31 kepoBaHi
nigcvntoBavi i 6nok nam'ati 28 npuaHaveHi ons dopMyBaHHS CUrHaniB PO3ropTKN BifEOKOHTPOSbHOMO
6rnoka 32. CurHan 4yactototo fi, WO HagxoouTb Ha BXig reHepaTopa Hanpyru, WO 3MIHIETHCS
CTyniH4yacTto, 29, Ha Buxodi npurmMae cTyniHdacty ¢opmy (MICTUTb N CKNagoBWX) i NodaeTbcs Ha
Bxoau nepworo 30 i gpyroro 31 kepoBaHMX MigcuntoBayiB, koedilieHT NiACUNEHHS SAKMX 3adaeTbes
BUXiOHVMUW curHanamu 6noka nam'ati 28. Mpu ubomy koediuieHTn nigcnneHHs nepworo 30 Ta gpyroro
31 kepoBaHux migcunioBadiB 3ag4atoTbCH Tak, WO Ha ix BMxogax hopMylOTbCS CUrHamnm, NponopLinHi
Ri-singj Ta Ri-cose; BignosigHo, ae Ri - paaiyc, ¢j - KyT KOOpAMHATU eNeMeHTapHOI GiNsHKN NOBEPXHi
poTopa B MOMSIPHiIA CUCTEMI KOOPAMHAT, WO OOYMOBMEHO CUrHanamu 3 gatynka nonoxeHHs 15. MNpu

LibOMY i:O,n' j:O,m.

Ha Bxig ©Onoka nawm'ati 28 cwurHanuM HagXoAsTb 3 MNepLoro nidvnbHuka 27, kKoedilieHT
nepepaxyHKy SKoro JOpiBHIOE M. B pe3ynbTaTi Ha ekpaHi BiAEOKOHTPONBHOIo 6rioka 32 Npu HasBHOCTI
ofHoro iHdopMaLiHOro curHany, ABOX CUrHarniB po3ropTkM Ta CuUrHany 3 BmxoAdy AifbHWKa 4acToTu
13 popmyeTbCs 306parkeHHs, Lo Bi4NOBIgAE TENOBOMY NOPTPETY poTOpa rigporeHepartopa 1.

Y Bunagky, KOnM onepaTMBHOMY nepcoHany HeobxigHO BiACTEXWUTM parMeHT TennoBoro
300paXeHHs!, SIKUN MOXXe MaTun iHTepec Ansi NonepeaHbOro AOCNIMKEHHS, curHanom 3 6noka s3anycky
34 6ydep poaHuMx 36 NepeBOAUTBLCS B PEXMM MOBTOPHOIO HEMEPEPBHOMO 34UTYBAHHSA 3anucaHoi B
HbOMY iHpbopMaLii 3 nogansLwmm ii BUBeAeHHsiM Yepe3 LA 37 Ha BigeokoHTponbHuUi 6ok 32. Llewn
npoLec 30iNCHIETLCS 4O TUX Mip, MOKU akTUBHUM € CUrHan 3 Buxody 6noka 3anycky 34.

OueBMaHO, WO 3rigHO 3anpornoHOBaHOro anroputMy CKaHyBaHHS poTopa rigporeHepatopa
30INCHI0ETLCA cnoYaTKy B3A0BX Aeskoro pagiyca R;j. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, LLO nexartb
Ha pagiyci Rj, 30iMCHIOETBCA CKaHyBaHHS N TOYOK, WO NexaTb Ha pagiyci Rj+1. Tak 3HaxoautbecA
KpyroBa po3ropTka BCbOro TENIOBOro 3006paXeHHs1 poTopa rigporeHepaTtopa B Npoueci noro poboTu.

loeHTndikauis BuTka OOMOTKM 3 MiABMLIEHOK TemnepaTypol poTopa rigporeHeparopa
30INCHIOETLCA Tak. Haragaemo, Wo Ha BMXO4i AinbHUKa YacToTh 13 curHan 3'aBnsieTbCA KOXEH pas,
KOMWN 3aKiHYYETLCA CKaHyBaHHS B3AOBX MiHINKM OKpeMux iHpayepBOoHUX pdaTtymkis 6.1 - 6.n. o
KOXHOMY iMMynbcy 3 BMxoAy AinbHuKa yactotu 13 TpeTin Tpurep 40 koxXeH pas nepemMukaeTbes 3
O[IHOTrO MOMOXEHHS B iHLUE.

B nepioa, konu poTop 06epTaeTbCsA 3 HOMIHANBHOK LWBUAKICTIO, HA BUXOAI Apyroro enemeHTa | 12
BCTaAHOBMOETHLCA MNOCNIAOBHICTb IMMNYNbLCIB, iIka POPMYETLCSA NepLUnM reHepaTtopoM imnynecie 10, i ui
iMAyNbCU HaaxoOATb Ha Meplmin BXig TPeTbOoro nidunbHUKa 24, BHACMIQOK 4YOro Ha MOro BUXOAi
HapOoLLYeETbCA LMPPOBUIA KOA BiJ HYNbOBOIro 3HAYEHHA OO MaKCUMManbHOrO, LLO BiAMNOBIiAa€E KiNbKOCTI
oKpeMunx iHpadepBOHMX AaTtymkiB 6.1 - 6.n. NMocnigoBHO 3@ HUM BBIMKHEHWUA YeTBEPTUN MiYUMNBHUK
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38, koediuieHT AineHHs sikoro BignoBigae po3mipy ogHOro nosntoca obMoTKM poTopa rigporeHepaTtopa
1 B nepepaxyHKy Ha KifbKiCTb CEKTOPIB MOro CKaHyBaHHS.

Akwo Ha BuXOAi OQHOro 3 OKpeMux iHpadepBOHUX AaTyuumkiB 6.1 - 6.n 3'aBNAETLCA NiaBULLEHE
3HaA4YeHHs Hanpyru, WO Bignosigae nNigBuLLEHIN TemnepaTypi parMeHTy noBepxHi 0OMOTKM poTopa
rigporeHepartopa 1, To Ha Buxopai komnapatopa 46 PopMyeTbCS IMMYMbC, AKUA NOAAETLCS HA TPETIN
41 Ta yeTtBepTMM 43 enemeHTn |. 3anexHO Big NONOXeHHs TpeTboro Tpurepa 40 noriyHun curHan
3'aBnsieTbcs abo Ha nepliomy, abo Ha gpyromy roro Buxogax. BHacnigok uporo umdposuin ko, Lo
BianoBigae Homepy iH(bpavyepBOHOro AaTymKka B NiHiNLi 6 okpeMux iHppavyepBoHMx gatyumkie 6.1 - 6.n,
3 BMUXO4Y TPETbOro fivunnbHUKa 24 HagxoauTb Ha BXOAWM TPeTboro 42 Ta yeTBepToro 44 perictpis. |
Konu nig gieto TpeTtboro Tpurepa 40 Ta kKomnapatopa 46 BigkpuBaeTbca TpeTin 41 Ta yYeTBepTUin 43
enemMeHTn |, To unpoBun KoL 3 BUXOAY TPETbOro nivurbHUKA 24 3aHOCUTbLCS B TpeTin 42 Ta
yeTBepTUn 44 perictpu. 3a3Hauumo, WO MpU BBIMKHEHHI MPUCTPO, KoM B TpeTbomy 42 Ta
yeTBepTOoMy 44 pericTpax 3anucaHui HynboBUM LMGPOBMI KOA, NpU 3anucy uUMcpoBOro koay 3
BUXOQY TPEeTbOro nivunbHuka 24 B TpeTin 42 abo uvetBepTuii 44 perictpu Ha BUXOAi TPETbOro
umdpoBoro komnapartopa 45 NpUCYTHIN CUrHan norivyHoro Hyns.

Mpu ckaHyBaHHI HACTYNHOroO CEeKTopa MOBEPXHi Nontoca poTopa rigporeHepatopa 1, T06T0, KONK
TMM Xe iHdpayvyepBOHMM AaTyMKOM, LIO i B nonepegHbOMY CKaHyBaHHi, (iKCyeTbCs nigBuvLleHa
Temnepatypa, TO B TpeTin 42 abo 4etBepTun 44 perictpu (B TOW, B SKOMY 3anvCaHWA HyrbOBUM
uncpoBMIn KOA) 3aHOCUMTBCH LMAPOBUIA KoL 3 BMXOQY TPETbOro mnivunbHuka 24, gkuin cniBnagae 3
KOOOM, 3anucaHum npu nonepeaHbOMy CKaHyBaHHi, i Ha BUXOAi TPeTboro LMdpPOoBOro koMmnapaTopa
45 3'9BNseTbCA CUrHan, Wo HaaxoamTb Ha nepwunin Bxig n'atoro enemedta | 47. MNpu ubomMy Ha MOro
Apyromy Bxofi NPUCYTHIN curHan 3 BUxody komnapartopa 46, BHACMigoK Yoro Ha nepLunin Bxig n'atoro
nivunbHUKa 49 HagxoauTb IMMYMbC, SKMM HaPOLLYETLCA B HbOMY LMMPOBMIA KoA, WO CBiAYMTL MpO
HasIBHICTb NiABMLLEHOT TeMNepaTypu B CYCiOHIX CeKTopax B OAHOMY BWUTKY mositoca o6MOTKM poTopa
rigporeHeparopa 1.

Take ckaHyBaHHS Ta BignosigHa obpobka iHdopmauii 3AINCHIOETLCA Had KOXHUM MOSIHOCOM
obmoTknm poTopa rigporeHepatopa 1 npoTsarom noBHOro o06epTy poTopa rigporeHepatopa 1,
BHacnigoK YOro ogHakoBun LMMPOBUI KOA NEPIOANYHO 3 BUXOAY TPETLOro NiYunbHUKa 24 3aHOCUTLCS
noYyeproBo TO B TpeTin 42, TO B yeTBepTun 44 perictpu (3a ymoBM, WO iCHye obnactb NigBULLEHOI
TemnepaTypu OAHOrO BUTKa nomwca obmoTku potopa). [licna 3aBeplueHHs CKaHyBaHHA OOHOro
nomntocy obMOTKM Ha BUXOAI YETBEPTOro mnivmnbHuKa 38 3'ABNSIETLCA IMMYMbC, AKUM Yepe3 ernemMeHT
ABO 39 obHynsatoTbca TpeTii 42 Ta yveTBepTun 44 perictpu. Llum xe curHanom uudpoBuid kog 3
BMxoy n'atoro nivyuMnbHUKa 49 nepeHocutbes B N'aTun perictp 50 i No 3aBepLUeHHi iMNynbcy Ha
BMXoAi hopmyBaya iMnynbciB 48 3'IBNAETLCA CUrHaI, AKMM OGHYNAETHCA N'ATUIA NiYUNbHKK 49.

lMicns uboro po3anoYMHaeTLCA CKaHyBaHHSA Apyroro nomntca obmoTku poTopa rigporeHeparopa 1.

Mo 3aBeplUeHHi CcKkaHyBaHHs BCiX MOMCiB 0OMOTKM poTopa rigporeHepatopa 1 Ha BWXOAI
nepworo undpoBoro Komnapatopa 8 3'aBnAeTbCA iMNYMbC, SKMM OBHYynsieTbCs TpeTin 24 Ta
yeTBepTUn 38 niunnbHUKM | Yepe3d enemeHT ABO 39 obHynsioTbca TpeTin 42 Ta 4veTBepTun 44
perictpu. Lium xe curHanom uudposumii kog 3 BUXOAY N'ATOro niynnbHWKa 49 nepeHocnTbea B M'ATUA
pericTp 50 i No 3aBepLUeHHi iMNynbCy Ha BuxoAi chopMyBada iMNynbCiB 48 3'ABNAETLCS CUTHAT, SKUM
OBHYNSAETbCA N'ATUIA NiYMNbHKK 49.

Lincpposuin koa 3 Buxody n'atoro perictpa 50 3aHocuTbes B LMdpoBUA iHOuKaTop 51, Ha akomy
noyeproBo BigoOpaXaeTbCa OOBXMHA oOnacTi MigBMLIEHOI TemnepaTypy B3OOBX OOHOro BUTKA
KOXXHOrO noftca obmoTkM poTopa rigporeHepatopa 1, WO i € curHamnom gns obcrnyroByr4oro
nepcoHany Loao MOXMIMBOCTI NofanbLUoi ekcnyaTauil rigporeHepaTopa.

Y pasi, konu nigBuLleHy TeMnepaTtypy Mae Tinbku parMeHT i30msuii BUTka nontca obMoTku B
uncppoBoMy iHOuKaTopi 51 QiKCyeTbCA 4MCRO, WO NiOTBEPOKYE BUMHUKHEHHSI noKarnbHOi obnacTi
nigBULLIEHOT TeMnepaTypu.

Linkn ckaHyBaHHS NOBEpXHi poTopa rigporeHepaTopa 1 NOBTOPHETLCA.

®OPMYIJIA KOPVUCHOI MOLENI

MpucTpin ana TennoBi3ikHOrO [fiarHOCTYBaHHA OOMOTOK poTopa rigporeHepaTtopa, WO MiCTUTb
06'ekTVB, N A3epkar, 3akpinfeHnx Ha ONTUYHIN NiHINLi TaKMM YMHOM, Lo iX NIOLWUHM YTBOPIOKTb KyT
45° 3 rONoOBHOK ONTUYHOK BICCHO, N JiH3, WO BCTAHOBMEHI Ha OAHIA ONTUYHIN OCi 3 A3epkanamu,
NiHiNKy N iHppa4yepBOHUX JaTYWKiB, AINBHUK 4YacToTU, GydepHUI pericTp, KoMyTaTop, aHaroro-
uncbpoBuii NepeTBoOptoBaY, iHTepdencHui Onok, [Ba reHepaTopu iMNynbCiB, ABa KepoBaHi
nigcunioBadi, BiOEOKOHTPONbHMI OMnOK, OBa MNiYUNBHUKW, TFeHepaTop Hanpyru, WO 3MIHIETLCA
cTyniH4yacTo, 610K Nam'siTi, AaT4YMK NOJOXKEHHS, BNOK 3a4aHHA NONOXeHHS, 6GNOK 3aAaHHS WBUAKOCTI,
poanogintoBady TakTiB, ABa pericTpu, ABa UNGPOBI koMmnapaTtopu, umMdpoBuUn cymaTop, ABa Tpurepw,
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aBa enemeHTn |, 6rok 3anycky, 6ydep gaHux Ta undpo-aHanoroBun NepeTBoOpoBaY, NpMYOMy BUXIA
JiNbHWKa 4YacToTU NiAKMYeHnn 0o BXxoAiB 6ydepHoro perictpa, nepLioro fnivnneHMKa Ta 4O NepLioro
BXOAY BiJEOKOHTPOMNbHOro 6roka, Apyrui Ta TpeTii BXoaM SKOro 3'€AHaHi 3 BMXOA4amu nepLluoro ta
OpYroro kepoBaHuX NigcunoBadiB, NepLli BXoAM AKUX NiGKITIOYEHi 4O BUXOOY reHepaTopa Hanpyru, wo
3MIHIOETLCH CTYNIHYacTo, a Apyri BXxoau 3'€dHaHi, BianoBigHo, 3 nepwum Ta apyruMm Buxogamum 6noka
nam'aTi, BXigHa undpoBa WrHa AKoro nigknioveHa Ao BMXiAHOT LMEPOBOI LWNHM NEPLLOro MiYnnbHuKa,
nepwunn BXig aHanoro-umcpoBoro nepeTsoptoBava 3'eAHaHMA 3 BUXOOOM KOMyTaTopa, BXigHa
uMdpoBa LWKMHA AKOro MigkndeHa A0 BUXIAHOI LMEpPOBOI WKMHKM OydepHoro perictpa, BXigHa
uMdpoBa WNHA AKOro 3'egHaHa 3 BUXOA4aMM MiHIMKM N OKpeMMUX iHpadepBOHMX OaTUUKIB, BUXiOHA
umdpoBa WnHa 6noka 3agaHHsA NONOXEHHS NiAKMYeHa 40 NepLloi BXiAHOI LMJPOBOI LUMHU NEPLUOro
LuMdpoBOro koMmnapaTtopa, Apyra BXigHa uUMpoBa LUMHA SKOrO pas3oM 3 BXiAHMMU LUPDPOBUMMU
LUMHaAMM NepLLOro Ta APYroro pericTpiB 3'eAHaHi 3 BUXiOHOK LMGPOBOIO LLIMHOK AaTynKa MOMOXKEHHS,
BUXi4 nepworo UMdpoBOro koMmnapaTopa NigKMyYeHnn 00 MepLioro Bxody nepworo ernemedTa |,
OpYruin BXig sikoro 3'€4HaHUn 3 NnepLUMM BUXOO0M APYroro Tpurepa, a Buxifg nigknioyeHnin 4o nepLuoro
BXOA4Y NepLUOro Tpurepa, Apyruin Bxig sikoro 3'€eqHaHuii 3 Apyrum BUXOOOM OPYroro Tpurepa, neplumi
BXiZl IKOro MigKNIYEeHM 40 BUXO4Y APYroro undpoBoro komnaparopa, gpyra BxigHa uudpoBa LmHa
AIKOro 3'egHaHa 3 BMXiQHOK LUMAPOBOIO LWKHOK 6roka 3agaHHsA LWBUAKOCTI, @ neplia BxigHa umdgposa
LWIMHa nigKknoyeHa Ao BUXIAHOT LmMdpoBOi WWMHKU UnpoBOro cymartopa, nepLua i gpyra BxigHi umdposi
LUMHM AKOro 3'eQHaHi, BignoBigHO, 3 BUXIAHMMW LUMPOBUMU LUMHAMW NEPLUOro Ta OPYroro pericTpis,
BXOAW AKMX NiOKMNOYEHi, BigNOBIAHO, A0 NepLloro Ta APYroro BMXOAiB PO3MOAintoBaya TakTiB, TPETIN
BUXiO AKOro 3'egHaHuMi 3 OpyrMM BXOAOM LPYroro Tpurepa, BMXig ApYyroro reHepartopa iMnynbcis
NiAKNIOYEHNN 40 BXOAY pO3nogintoBava TakTiB, BMXi4 NepLloro Tpurepa 3'egHaHui 3 nepwmmMm BXO40M
apyroro enemeHTa |, gpyrnin Bxig sSIKoro nigknioYeHnin 4o BMXO4Y NEepLloro reHepartopa iMnynsCis, a
BUXia 3'€QHaHVIA 3 BXOJaMu [iflbHMKA 4acTOTW, reHepaTopa Hanpyru, Wo 3MiHIOETLCA CTYNiHYacTo,
KOoMyTaTopa Ta 3 OpYyrMM BXOAOM aHaroro-umdpoBOro nepeTsBoptoBada, BuxigHa umdpoBa LUMHA
aHanoro-uMdpoBOro nepeTBopoBada MigkNoveHa A0 nepuol BXigHOI LMdpPoBOi WKHK OBydepa
OaHVX, BUXigHa uMdpoBa WKMHA AKOro 3'€gHaHa 3i BXiQHOK LMEPOBOIO LLMHOK LMEPO-aHarnoroBoro
nepeTBopioBaYa, BMXi4 SKOro NiAKMIOYEHUA OO YeTBEepTOro BXody BiAEOKOHTPONbHOro 6noka, Buxig
6noka 3anycky 3'egHaHui 3i Bxogom Bydepa gaHux, gpyra BxigHa umdpoBa LWnHa SKOro MigknoveHa
A0 BUXIAHOT LMGPOBOT LWMHWM APYroro NiYnrbHMKa, BXig SKOro pa3om 3 ApyruM BXOOOM iHTePdENCHOro
Onoka 3'egHaHi 3 BUXOAOM Opyroro enemeHTa |, Buxig komyTatopa nigkntodeHuid 40 NepLioro Bxoay
iHTepdencHoro 6roka, Buxig Akoro 3'egHaHvn 3 konamm EOM, gkuin Bippi3HAETLCA TUM, WO B HHOMO
BBEOEHO TpU NiUUNBbHUKN, TpU pericTpu, Tpu enemeHTn |, enement ABO, TpeTi Tpurep, komnaparop,
TpeTi undcpoBuin Komnapatop, copmyBay iMNynNbCIB Ta UUGPOBUIA iHOMKATOP, MPUYOMY BUXig
JiNbHWKa 4acToTu 3'egHaHWMK 3i BXOAOM TPeTbOro Tpurepa, nNepwmini Ta ApYrud BUXOAU SKOro
NigKntoYeHi, BignNoBigHO, 0O MeEpLUMX BXOAIB TPETbOro Ta YETBEPTOro enieMeHTiB |, BMXoau sIKux
3'egHaHi 3 nepwmMy BXxogamu TPeTbOro Ta YeTBEpPTOro pericTpis, a Apyri BXOAW pas3om 3 Apyrnm
BXOOOM M'ATOro eriemeHTa | nigknioveHi 4o Buxody Komnaparopa, BXig SKoro 3'€fHaHun 3 BUXOAOM
LuMdpo-aHanoroBoro nepeTsoploBada, neplimi Bxig M'aToro enemeHTa | nigknioyeHun 0o Buxoay
TpeTboro uMdPOBOro kKomMnapartopa, neplia Ta Apyra BXigHi UM@POBI LUWHUM SKOro 3'edHaHi,
BiANOBIAHO, 3 BUXIAHUMMU LMMPOBUMU LLUMHAMW TPETLOrO0 Ta YeTBepTOoro pericTpis, BXigHi UMpPOBI
LUMHW SKUX NigKNIoYeHi o BUXiAHOT UMdpPOBOT LUNMHW TPETbOro MNiYnnbHUKa, a Apyri BXOAN SAKUX pa3oMm
3 BXOOOM dhopMyBaya iMMynbCiB Ta BXOAOM N'ATOro perictpa 3'egHaHi 3 Buxogom enemeHta ABO,
nepLUni BXig SIKOro MigKNIOYEeHUN 40 BUXOQY YEeTBEPTOro MivnrnbHWKa, NEPLUNA BXif SKOro 3'€AHaHum 3
BMXOOOM TPeTbOro nivvMnbHUKa, a Apyrui BXig pasom 3 ApyrMMn BXofaMu TPeTboro nidunbHUKa Ta
enemeHta ABO nigknioyeHi o Buxody neplloro uUMdpoBOro komnapatopa, Buxig ¢opMyBaya
iMNyNbCiB 3'€gHaHMA 3 OPYrMM BXOAOM M'ATOrO MiYMfbHUKA, NEpLUMi BXig AKOro nigknoyYyeHun Ao
BUXOAY N'ATOro erniemeHTta |, a BuxigHa uudpoBa wWuHa 3'€gHaHa 3i BXiOHOK LMEPOBOD LUNHOK
n'aToro perictpa, BUXigHa LMdpoBa LWMHA AKOro MigkmnoveHa 40 BXiAHOI LMdpOBOI LWMHU LMPOBOro
iHAMKaTOopa, NepLni BXig TPETbOro NiYnnbHUKa 3'€4HaHNM 3 BUXOAOM OPYroro enemeHTa l.
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