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(57) Pedpepar:

MpucTpin ansa TennoBi3iMHOro AiarHOCTyBaHHS OOMOTOK poTopa rigporeHepatopa MICTUTb 00'eKTUMB,
3a SIKMM N A3epkan 3akpinneHi Ha ONTUYHIN NiHIALI TAaKMM YMHOM, LLIO iX MSIOWMHN YTBOPIOKOTL KyT 45°
3 FONTOBHOIO OMNTMYHOIO BIiCCHO, N MiH3, WO BCTAHOBSIEHI HA OHI ONTUYHIN OCi 3 A3epKanamu, NiHinka n
iHbpavyepBOHMX OaT4YMKIB, OINIbHUK 4YacToTn, OydpepHUn pericTp, kKoMyTaTop, ABa aHanoro-uudposi
nepeTBoptoBadYi, iHTepdencHun OnNoK, ABa reHepaTopu iMMNynbCiB, ABa KepoBaHi nigcusoBadi,
BiJEOKOHTPONBbHUIA ONOK, OBa NiYUNBHUKW, rEeHepaTop Hanpyru, WO 3MiHIOETbCA CTyniHYacTo, Orok
nam'ati, 4aTynk MNONOXEHHS, BNOK 3a4aHHA MONOXEHHS, TPU UMGPOBI koMnapaTopu, ABa Tpurepw,
N'aTb pericTpiB, TpuM enemeHTn |, posnoainioBay TakTiB, uudpoBun cymatop, OGnok 3agaHHS
LLUBWAKOCTI, popMyBay curHany, nepLumi komnapaTop Ta ABa undposi ingukatopu. B Hboro BeegeHo
TPUW NiYMNbHUKK, TPU pericTpu, Tpu enemenTn |, enemeHt ABO, TpeTin Tpurep, opyrvi komnapartop,
YyeTBEPTUN LUPPOBMI KOMNapaTop, opmyBay iMNyrnbCiB Ta TPETIn LMPoBUA iHOMKaTOP.
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KopucHa mogenb HanexuTb 0O OEe3KOHTaKTHOI TepMOMETpIii i Moxe OyTu BuKOpuCTaHa Anst
BUMIpIOBaHHS TemnepaTypu o00'ekTiB, WO obepTaloTbCs, 30Kpema MoBepXxHi OOMOTOK poTopa
rigporeHepartopiB.

Binomnii npuctpin gns 6e3KOHTaKTHOrO BUMIPIOBAHHA TemnepaTypu poTopa rigporeHepartopa
(MaTeHT YkpaiHn Ne 66867, M. kn. GO1K 13/08, 6ton. Ne 2, 2012), wo micTute 06'ekTMB, 3a AKMM N
A3epkan 3akpinfneHi Ha ONTWMYHIN MNiHIALI Takum YMHOM, WO X NMOLWMHU YTBOPKOWTE KyT 45° 3
royIOBHOKO OMTMYHOLO BICCIO | HA OAHIM ONTUYHIN OCi 3 A3epKanamu BCTAaHOBMEHI N NiH3, BUXia AinbHUKa
YacToTM nigkniodeHnn 0o BxoaiB OydepHoro perictpa, nidvnbHMKa Ta OO MEPLIOro  BXoay
BiJEOKOHTPOSbHOro OrioKa, APYrMn Ta TPETi BXOAM SIKOro 3'€AHaHi 3 BUXO4aMuM NepLUoro ta Apyroro
KepoBaHUX niacunioBadyis, nepLli BXoAW SAKMX MiOKMIOYEHi OO0 BUXOQy reHepatopa Hanpyru, Lo
3MiHIOETbCA CTYMIHYACTO, a ApYri BXoau 3'edHaHi, BiANoOBiAHO, 3 NepwuM Ta ApyruMm Buxogamu Grioka
nam'sTi, BXxigHa uUunpoBa LWKMHA SAKOro MigkryeHa [0 BUXIOHOT UMAPOBOI LWWHW MiYUNbHUKA,
YeTBEPTU BXi4 BIJEOKOHTPONbHOrO ©Onoka pa3om 3 MepwuM BXOAOM aHanoro-umdpoBoro
nepeTeBopioBaya 3'egHaHi 3 BMXOOOM KOMyTaTtopa, BXigHa ULudpoBa WMHaA SKOro nigknideHa Ao
BUXiAHOI LUMcPOoBOI WrHKM BydepHOro perictpa, BxigHa UM@pPOBa LUMHA AKOro 3'€4HaHa 3 BMXodamu
niHiMkn n okpemux iHpadepsoHux (1Y) gatumkis, BuxigHa undposa wnHa AUI nigkniodyeHa vepes
iHTepdencHui 6nok B kona EOM, BuxigHa umdpoBa wwnHa 6rnoka 3agaHHA NONOXeHHS 3'egHaHa 3
nepLlo BXiOHOK LMMPOBOIO LUMHOK MEepLIoro uudpoBoro Komnapartopa, Apyra BxigHa umdposa
LUMHA SIKOro pas3oM 3 BXiAHMMM LUMPOBUMU LUMHAMMK MEPLUOro Ta APYroro pericTpiB MigKmoYeHi 4o
BUXiOHOT LMPPOBOI LWMHM JaTymKka NOMOXKEHHS, BUXig nepLloro ungpoBoro kKomnapaTtopa 3'eaHaHunin 3
nepLUIMM BXOOOM MepLloro enemMeHTa |, Apyrui BXig AKOro nigknioYyeHUn 4o nepLioro BUXody Opyroro
Tpurepa, a Buxig 3'egHaHui 3 NnepLuMm BXO40M MEPLLOro Tpurepa, pyrnn BXig SKOro pa3om 3i BXO40M
iHOMKaTopa nigKn4YeHi OO Apyroro BUXOAY APYroro Tpurepa, nNepwun BXig SKOro 3'egHaHun 3
BMXOOOM [Opyroro LMcpOBOro Kommnapartopa, gpyra BxigHa UudpoBa LMHA SKOro nigknioyeHa Ao
BMXiOHOI LM(pPOBOI WKHK Bnoka 3agaHHs LWBMAKOCTI, a nepla BxigHa umdpoBa wwuHa 3'egHaHa 3
BMXiOHOK UM(PPOBOIO LUNHOK UMEPOBOro cymartopa, nepwa i gpyra BXigHi LMAPOBI LUWHU SKOrO
NigKTOYeEHi, BiAMOBIAHO, A0 BUXIOAHMX UMAPOBMX LWMH NEPLIOro Ta APYroro PericTpis, BXOAU SAKMX
3'egHaHi, BigNOBIgHO, 3 Mepwum Ta APYruM BMXOZaMK pO3nogintoBava TakTiB, TPETid BUXig sIKOro
nigKnioYeHMn 4o Opyroro Bxody APYroro Tpurepa, BMXig Apyroro reHeparopa iMnynbciB 3'egHaHnn 3
BXOAOM pO3roAintoBava TakTiB, BMXi4 NepLloro Tpurepa MigKmoYeHnn 40 NepLuioro Bxody ApYroro
enemeHTa |, gpyrun Bxig Akoro 3'egHaHWin 3 BMXOOOM MEPLIOro reHepartopa iMnynbciB, a BuUXig
NiKNIOYEeHNN 0O BXOAIB AiflbHMKA 4acTOTW, FeHepaTopa Hanpyru, WO 3MIHIETbCSA CTyMiHYacTo,
KomyTaTopa Ta o apyroro sxoay ALIMM.

[(ONOBHUM HeJonikoM JaHOro NPUCTPOIO € Te, WO BiH He 03BONsE iAeHTUdIKyBaTK Ta (ikcyBaTu
BUTOK 3 MiOBULUEHO TemnepaTypolo nomntca obMOTkM poTopa rigporeHepartopa B MpoLeci
BMMIpPIOBaHHSA Oro TEMMOBOro MOPTPETY Mg 4Yac poboTu, OCKINbKX rigporeHepaTop € crneundidHoo
€NeKTPUYHOK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, LLO YCKNaaHKE JOCTYN A0 Moro 06epToBMX YacTUH.

3a Hanbnwkuymnm aHanor BubpaHo NpuCTpii Ans 6Ee3KOHTaAKTHOrO BUMIPIOBAHHA TemnepaTtypu
poTopa rigporeHepartopa ([ateHT YkpaiHu Ne 128524, M. kn. GO1K 13/08, 6ion. Ne 18, 2018), wo
MICTUTb O0'€KTMB, 3a SIKUM N A3epKan 3akpinfeHi Ha ONTUYHIN NiHINLI TaKMM YMHOM, O iX NIIOLUHM
YTBOPIOIOTb KyT 45° 3 rONOBHOK OMTUYHOK BICCIO, N MiH3, WO BCTAHOBMEHI HA OAHIA ONTUYHIN OCi 3
Asepkanamu, niHinka n 1Y pgatyukiB, QinbHUMK YacTtoTu, OydepHu perictp, komytatop, Asa AL,
iHTepdenicHMIA 6ok, ABa reHepaTopw IMNyNbCIiB, ABa KepOBaHi MiACUNoBadYi, BiieOKOHTPOMbHUIA GIIOK,
ABa NMiYUNBHUKK, reHepaTop Hanpyru, WO 3MiHIETbLCS CTyNiHYacTo, 610K Nam'aATi, 4aTYMK NONOXEHHS,
OnoK 3afjaHHs NOMNOXEHHS, TPU LMEPOBMX KOMMNApaTopu, ABa TpUrepu, N'sTb PEriCTPIB, TPU €NIEMEHTU
I, po3nogintoBay TakTiB, LMppoBUIA cymaTop, ONOK 3agaHHA LWBWAKOCTI, iHAMKATOp, dhopMyBay
curHany, komnapartop (B noganbLlioMy - NepLUnin komnapaTop) Ta ABa UMdpoBi iHAnkaTopu, Npu4omy
BUXiA AiNbHMKA 4acTOTM NIAKMYEHUA 00 BXOAiB OydhepHOro perictpa, neplioro nivyunbHUKa Ta go
nepLloro BXOAYy BiOE€OKOHTpOnbHOro 6noka, ApyrMi Ta TpeTin BXOAu SKOro 3'€dHaHi 3 Buxodamu
nepLUoro Ta Apyroro KepoBaHWxX nigcuriioBadis, nepLi BXoAW AKMX NIAKIIOYEHi 40 BUXOQY reHepaTopa
Hanpyry, Wo 3MIHIOETBCS CTyNiHYacTo, a Apyri BXoAW 3'€fHaHi, BigNoBigHO, 3 nepluvMm Ta ApYrum
BMxogamu Onoka nam'aTi, BXigHa uudpoBa WMHA SIKOTO MigKMOYeHa A0 BUXIOHOI LUEPOBOI LWIMHU
nepLloro niYunbHWKa, YeTBEPTUN BXig BiAEOKOHTPONbHOro 6rnoka pasom 3 nepmnm BXO4OM MEPLLOro
AUM 3'egHaHi 3 BUXOAOM KOMyTaTopa, BXigHa UMdpoBa LIMHA SKOro MigkNi4veHa [0 BUXIOHOI
uuncpoBoi WrHKU BydepHoro pericTpa, BxigHa LUMGPOBA LMHA SKOro 3'egHaHa 3 BMXOA4AMM TiHIAKM N
okpemux |4 gaTtymkis, BMxigHa uMdppoBa WwrHa nepworo ALM nigknioveHa Yepes iHTepdencHuin 6nok
B kona EOM, BuxigHa umdpoBa wWnHa OGnoka 3agaHHSA MOMOXEHHS 3'€QHaHa 3 MepLlok BXiOgHOM
LMPOBOIO LLIMHOK NEPLLOro LndpoBoro Komnapartopa, Apyra BXigHa umgpoBsa LUnHa AKOro pasom 3
BXiAHUMW LMPPOBMMU LWIMHAMWU NEPLLOro Ta APYroro pericTpiB MigkniodeHi A0 BUXIAHOT LMdPOBOI
LWMHW JaTymKa NONOXEeHHs, BUXIA neploro unudpoBoro komnaparopa 3'€4HaHuin 3 neplmm BXOAOM
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nepLlioro enemeHTa |, agpyrmi Bxig SKoro nigaknovYeHnin 4o NepLioro BMXoay ApYroro Tpurepa, a suxig
3'eQHaHMIA 3 MepuM BXOAOM MepLloro Tpurepa, ApYrni BXif sSIKOro pasoMm 3i BXOOOM iHOuKaTopa
NigKIoYeHi 4O ApYroro BMXOAY APYroro Tpurepa, nepLini BXig sSiKoro 3'€4HaHui 3 BUXOLOM OpPYroro
uMdpoBOro KoMnapartopa, Apyra BxigHa uudpoBa LWKMHA AKOro nigkniodeHa A0 BUXIAHOI LMAPOBOI
WwnHM Brnoka 3agaHHA LWBKUAKOCTI, @ nepLua BXigHa uMdpoBa LWKHA 3'egHaHa 3 BUMXIOHOW LUEPOBOIO
LUMHOK UMdPOBOro cymartopa, nepLua i gpyra BXigHi LMQpPOBI LWMHU SKOro NiAKMoYeHi, BiANOBIAHO, A0
BUXiAHMX LMPOBMX LLIMH MEPLUOro Ta APYroro pericTpis, BXOAWM SKUX 3'€AHaHi, BiAnoBIiAHO, 3 NnepLumMm
Ta OpyruM BMXOo4amun po3noginitoBada TakTiB, TpeTih BUXig AKOro nNigknovYeHun OO0 APYroro BXogy
Apyroro Tpurepa, BUXi4 Opyroro reHepaTtopa iMnynbCiB 3'€gHaHU 3 BXOAOM PO3MOAintoBaya TakTiB,
BUXiO nepwlioro Tpurepa nigknoyYeHMn OO0 MepLUioro BXody Apyroro enemeHta |, gpyrmin Bxig sIKoro
3'eQHaHMIi 3 BMXOOOM MNeEpLUOro reHepatopa iMnynbCiB, a BUXig MiOKMOYEHMA OO BXOAIB AiNbHMKA
4YacToTW, reHepatopa Hanpyru, WO 3MIHIOETLCA CTYNiH4YacTo, KoMmyTaTopa Ta OO Opyroro BXxoay
nepworo AU, BuxigHa uncposa wwuHa gpyroro AUI 3'egHaHa 3 BXigHOH LMGPOBOKD LUNHOK
TPEeTbOro perictpa, BuMXigHa UUPPOBaA LIMHA HAKOro nigknioyYeHa A0 BXigHOI UMEPOBOI  LUNHK
YeTBEPTOro perictpa Ta A0 NepLluoi BXiAHOI UUAPOBOI LWMHU TPETbOro LMEPOBOro Komnapartopa,
Apyra BxigHa LMdpoBa LUKHA 9Koro 3'egHaHa 3 BUXIAHOK LMdpoBoto WunHo apyroro AL, a Buxig
NigKNioYeHn 4o APYroro BXOA4y TPeTboro enemMeHTa |, nepwmn Bxig SKOro pasom 3 ApYrum BXOAOM
apyroro AUIM 3'egHaHi 3 BMXogom Apyroro enemeHTta |, a Buxig nigknioyeHWn Ao Bxody TPeTboro
pericTpa, Buxig komyTaTtopa 3'egHaHuMn 3 nepwwum Bxogom gpyroro AL Ta 3i BXxogom nepLuoro
KomMnapaTtopa, BMXi4 SIKOro nigknioYeHnin 4O NepLloro Bxody APYroro nivyvnbHKKa, BuXigHa umdpoBa
LWNHa sikoro 3'edHaHa 3 BXiAHOW LMMPOBOIO LUNMHOK N'ATOr0 perictpa, a Apyrun BXia NiaknioyeHnin o
BUXo4y oopMyBada curHany, Bxig SIKoro pasom 3i BXogammn 4YeTBEpTOro Ta N'aToro pericTpiB 3'egHaHi 3
BUXOAOM MEPLLOro LMdpoBOro koMmnaparopa, BUXigHi LMdpoBi LWNHN YeTBEPTOro Ta N'ATOro pericTpis
NigKNtoYeHi, BianoBigHO, 4O BXiAHMX LMMPOBUX LLIKMH NEPLUOro Ta APYroro unudpoBux iHauKaTopis.

["OnoBHMM HeaomnikoM AaHOro NPUCTPOIO € Te, WO BiH He Jo3Bonsde ideHTudikysatn Ta gikcysatu
BUTOK 3 MigBULLEHOK TemnepaTypol nonca oO6MOTKM poTopa rigporeHepatopa B Npoueci
BMMIpPIOBaHHS MOro TEMMOBOro MOPTPETY Mig 4Yac poboTun, OCKINbKM rigporeHepaTop € cneumdivyHo
€NeKTPUYHOK MALLMHOK 3aKPUTOr0 BUKOHAHHS, L0 YCKNaAHE AOCTYN 4O NOro o6epToBMX YacTuH.

B ocHoBYy kopucHOi Moaeni nocTaBneHoO 3agadvy CTBOPEHHS MNPUCTPOIO AMs TEnmnoBi3iiHOro
JiarHocTyBaHHsi OOMOTOK poTopa rigporeHepaTopa, B SIKOMy 3a paxyHOK BBEeAEHHsS HOBMX GnokiB Ta
3B'A3KIB MK HUMMK 3'SIBMSIETCA MOXIMUBICTb Ha NpaLtolyoMy rigporeHepatopi igeHTudikyBatn Ta
doikcyBaTn BUTOK 3 MiABMLLEHOK TEMNEpaTypOoLo nontoca obMOTKM poTopa rigporeHepaTopa B NPOLECi
BUMIipIOBAHHS NOro TEMMOBOro NOPTPETY, WO po3LWnpoe OyHKLIOHANbHI MOXITMBOCTI NPUCTPOLO.

lMocTtaBneHa 3ajaya BUPIWYETLCA TUM, WO B MNPUCTPIN OANA TENMOBI3IMHOro AiarHOCTYBaHHSA
0OMOTOK poTopa rigporeHepartopa, Wo MiCTUTb 06'EKTUB, 3a SKMM N A3epKar 3akpinfeHi Ha ONTUYHIN
NiHIALI TaKUM YMHOM, LLO X MNMAOLWLMHU YTBOPIOKOTbL KYT 45° 3 rONOBHOK ONTUYHOKO BICCHO, N MiH3, LWO
BCT@HOBMEHI Ha OHIN ONTUYHIN OCi 3 A3epkanamu, fiHinka n 1Y gatyukis, QiNnbHWK YacToTn, BydepHun
perictp, komytatop, Asa AU, iHTepdencHuin 6nok, gBa reHepatopw iMMNynbCiB, OBa KepoBaHi
nigcvnioBadi, BiAEOKOHTPONbHMI ONOK, ABa NiYMIbHWKK, FeHepaTop Hanpyru, WO 3MIHIOETbCA
CTyniHyacto, 6nok nam'ati, AaTyuk nNoONoXeHHd, O6MNOK 3adaHHA MOMOXEHHS, Tpu LMPPOBI
KoMmnapartopu, ABa Tpurepu, M'aTb pericTpis, TpU ernemMeHTn |, posnoginioBay TakTiB, LUDPOBUNA
cymartop, 6nok 3adaHHs LWBWMAKOCTI, hopMyBay curHany, Neplmin KomnapaTtop Ta ABa UUpoBi
iHOMKaTopW, NPUYOMY BUXIA AiNbHMKA YacTOTM NIOKMIOYEHUA 0 BXOAiB OydepHOro perictpa, nepLioro
niymMnbHYKa Ta 0O NepLloro BXo4y BifeOKOHTPONbHOro 6rnoka, opyruii Ta TpeTi BXOOWU SKOro 3'€4HaHi
3 BMXOAaMu NepLUoro Ta Apyroro KepoBaHMX NiAcunioBadyis, nepLui BXoAM SKUX NigKNIOYEHi 0 BUXoay
reHepartopa Hanpyru, Wo 3MIiHIETbCS CTYNiHYacTo, a Apyri BXxoau 3'e€dHaHi, BignoBigHo, 3 neplum Ta
ApyrMM Buxogamu 6rioka nam'aTi, BXigHa uudpoBa LWMHA SKOro MigKmoveHa 4o BUXIgHOT undposoi
LWMHM MEepLIoro NiYunbHMKa, YeTBEPTUN BXi4 BiOEOKOHTPONbHOro 6rioka pasom 3 nepmMm BXOOOM
nepworo AUM 3'egHaHi 3 BMxogom KomyTaTopa, BXigHa uUMdpoBa LUMHA SKOro nNigknwoyeHa Ao
BMXiOHOI LUMdPOBOI WKHN BydepHoro perictpa, BxigHa undpoBa LUMHA SKOro 3'egHaHa 3 BUXogamu
niHiMkn n okpemux 1Y partymkie, BuxigHa umdposa wWwuHa nepworo AL nigknioveHa 4epes
iHTepdencHuin 6nok B kona EOM, BuxigHa umdpoBa wwnHa 6rnoka 3agaHHA NOMOXeEHHSA 3'egHaHa 3
nepLUolo BXiOHOW LMAPOBOIO LIMHOK MepLloro uudpoBoro komnapatopa, gpyra BxigHa uudposa
LMHa AKOro pasoM 3 BXiQHUMU UUPOBUMM LLUMHAMMK MEPLUOro Ta APYroro pericTpiB nNigknodeHi 4o
BUXiOHOT LMPOBOI LWNHM JaTymKka NOMOXKEHHS, BUXig nepLloro ungpoBoro KomnapaTtopa 3'eaHaHuin 3
nepLUIMM BXOOOM MepLUoro enemeHTa |, Apyrui BXig SKOro nigkniovYeHMn 4o nepLuoro BUXoay Apyroro
Tpurepa, a Buxig 3'eaHaHui 3 NepLuInM BXOAOM MepLUOro Tpurepa, Apyrun BXia SKoro nigknioyeHun oo
Opyroro BmMxody Opyroro Tpurepa, nepLlivi BXif SKOro 3'€QHaHWi 3 BUXOAOM ApYroro umdpoBoro
KoMnapartopa, Apyra BxigHa uMdpoBa LWMHA SKOro MigkmnoyeHa 40 BUXIAHOT undpoBoi WnHM Gnoka
3afaHHa LWBMAKOCTI, a nepwa BXxigHa uudcpoBa LWMHA 3'€dHaHa 3 BUXIOHOK LMEPOBOK LUMHO
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LumdpoBoro cymartopa, nepLua i gpyra BxigHi 4MdpoBi LWMHM SKOro NigKntoYeHi BiANOBIiAHO 4O BMXIOHNX
LUMdpPOBMX LWIMH NEepLUOro Ta ApYroro pericTpis, BXOAW SKMX 3'€4HaHi BiANOBIAHO 3 NepLuM Ta ApYyrum
BMXOO4aMM PO3NOAinoBayva TakKTiB, TPeTin BUXI4 SKOro MiAKMIYEeHUA [0 OpYroro BXOAY ApYroro
Tpurepa, BuXig OpYyroro reHepaTtopa iMNynbCiB 3'€QHaHWA 3 BXOAOM pO3nofintoBava TakTiB, BUXig
nepLUoro Tpurepa nigknioyeHnn o NepLUIoro BXoA4y APYroro enemeHTa |, opyrum Bxig skoro 3'egHaHui
3 BMXOOOM MEepLIOro reHeparopa iMnynbCiB, a BWUXi4 MiKMIOYEHU OO0 BXOAIB AiNbHMKA 4acToTw,
reHepartopa Hanpyru, Lo 3MiHIOETbCA CTYMiHYacTO, KOMyTaTopa Ta o Apyroro Bxoay nepworo AL,
BuxigHa umdposa wuHa gpyroro AL 3'egHaHa 3 BXigHOK LUGPOBOK LUMHOK TPETLOro pericTpa,
BUXigHa UndpoBa LUIMHA SKOro NigknoYeHa 40 BXiOHOI LMPOBOI LUMHKM YEeTBEpPTOro perictpa Ta o
nepLloi BXigHOI UMdPOBOI WKHN TPETLOro LMAIPOBOro KoMnapatopa, Apyra BxigHa umdpoBa wWuHa
SIKOro 3'egHaHa 3 BUXigHow ungposoto wnHot apyroro AL, a Buxig nigknoyeHun 4o apyroro Bxoay
TpeTboro enemeHTa |, nepwnn Bxig SKOro pasom 3 gpyrum sxogom gpyroro AL 3'egHaHi 3 BUXogom
apyroro enemeHTa |, a Buxig nigknioYeHnin 4o BXoA4y TPEeTbOro perictpa, Buxig komytaTtopa 3'egHaHuin
3 nepwumm Bxogom apyroro AL Ta 3i BXoOOM nepLuoro Komnaparopa, BuXig SIKOro niaknoyeHun oo
nepLUoro BXody ApPYroro nivvnbHUKa, BUXigHa LUnpoBa LWMHA AKOro 3'egHaHa 3 BXigHOK LMEpPOBOIO
LUMHOK N'ATOro perictpa, a Apyrui BXid NiAKNoYeHun 0o Buxody dopmyBava curHany, BXig SKOro
pasoM 3i Bxogamum 4YeTBepToro Ta N'AToro pericTpis 3'egHaHi 3 BUXOOOM Mepworo uudposoro
KoMnapartopa, BUXigHI UMpPOoBi WWHM YeTBepTOro Ta M'ATOro pericTpiB MNigkmoYeHi, BignoBigHO, A0
BXiOHUX UUPPOBMX LUMH NEPLUOro Ta APYroro undpoBmx iHAMKATOPIB, 3rigHO 3 KOPUCHOIO MOENIHO,
BBEAEHO TPWU NiUWUNBbHUKWN, TpU pericTpu, Tpu enemeHTn |, enemeHT ABO, TpeTin Tpurep, opyrun
KomnapaTtop, u4eTBepTun uUMdpoBMI KOMMOapaTtop, dopmMyBay iMNynbCiB Ta TPeTin uudpoBui
iHONKaTop, NpUYOMy BUXig AiflbHMKA 4YacTOTM 3'€AHAHW 3i BXOAOM TPETbOro Tpurepa, neplunin Ta
ApYrvi BUXOAM SIKOro NiAKMNIoYeEHi, BignoBigHO, 40 NepLUMX BXOAIB YETBEPTOro Ta N'AToro enemMeHTiB |,
BMXOOU SKUX 3'€QHaHi 3 neplumMMyn BXogamu LLIOCTOro Ta CbOMOrO pericTpis, a Apyri BXOAW pasoMm 3
OPYrMM BXOAOM LWOCTOrO enemeHta | nigknioyeHi Jo BMXogy ApYroro Komnapartopa, BXid SKOro
3'eQHaHMIA 3 BMXOAOM KOMYyTaTopa, MepLMi BXig LWOCTOro enemeHTta | nigkniodeHun Oo Buxoay
YeTBEpTOro uUMpoBoro Komnapatopa, nepwa Ta Apyra BXigHi LUMPOBI LIMHW AKOro 3'€fHaHi,
Bi4NOBIOHO, 3 BUXIOHMMU LUUPOBUMM LIMHAMM LLOCTOrO Ta CbOMOrO PericTpiB, BXigHI LMPOBI WnHK
AKX NIAKMIOYeHi A0 BMXIOHOI uMPOBOI WMHM TPETLOro NidYWMbHYKA, @ APYri BXOOW SKUX pasoM 3
BXOAOM ¢hopMyBaya iMnynbCiB Ta BXOAOM BOCbMOrO perictpa 3'egHaHi 3 Buxogom enemeHta ABO,
nepLunin BXig SIKOro NigKmoYeHnin o BUXo4y YeTBEPTOro MivnsnbHMKa, NepLUMiA BXig SIKOro 3'eqHaHui 3
BMXOOOM TPEeTbOro nivvnbHUKa, a ApYrui BXid pasom 3 OpYrMMy BXoJamu TPEeTbOro mMivurnbHUKa 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
BMXOAy LOCTOro enemeHta |, a BuxigHa umdpoBa WKHa 3'egHaHa 3i BXIOQHOO LMMPOBOKD LLMHOW
BOCbMOrO pericTpa, BuXigHa undpoBa WNHa SKOro nigknoveHa 4o BXigHOI LMAPOBOI WMHN TPETLOro
LMdpoBOro iHAnKaTopa, NepLuni BXifa TPETbOro niYnnbHUKa 3'edHaHui 3 BUXOA40M APYroro enemeHTa
I

MpucTpin ans TennosisiHOro AiarHocTyBaHHA OBMOTOK poTopa rigporeHeparopa MOSACHIOETLCA
KPECNEeHHsIM, Ha AKOMY 300pakeHa MOoro CTPYKTypHa cxema.

Ha cxewmi: 1 - poTop rigporeHepaTopa; 2 - o6'ekTuB; 3-n A3epkan; 4-n niH3; 5 onTu4Ha niHinka; 6 -
niHirka n 14 gatyukie; 7 - 6GNOK 3ag4aHHSA NONOXEHHS; 8 - Nepwnin UMdPOBMIA KoMNapaTop; 9 - nepLni
enemeHT |; 10 - nepwwuii reHepatop imnynecis; 11 - nepwwun Tpurep; 12 - gpyrun enemext I; 13 -
AinbHUK vyactoTn; 14 - BydbepHnii perictp; 15 - gaTymk NonoXxeHHs; 16 - nepwun perictp; 17 - opyrumn
reHepartop imnynecis; 18 - posnogintoeay TakTiB; 19 - gpyruin perictp; 20 - undposuin cymatop; 21 -
Gnok 3afaHHs LWBUAKOCTI; 22 - apyrMin undpoBuii komnapaTop; 23 - apyrui Tpurep; 24 - TpeTin
niymnbHKK; 25 - komyTaTop; 26 - nepwwun ALIM; 27 - iHTepdpericHun 6nok; 28 - nepwunii NiYnnbHUK; 29 -
onok nam'aTi; 30 - reHepaTop Hampyru, WO 3MIHIETLCA CTyniHdacto; 31, 32 - nepwui Ta gpyrun
KepoBaHi nigcuntoBadi; 33 - BigeOKOHTponbHUN 6nok; 34 - gpyrvi ALMT; 35 - TpeTii enemeHT |; 36 -
nepwun komnapatop; 37 dopmysady curHany; 38 - TpeTin perictp; 39 - gpyrun niynneHuk; 40 -
yeTBepTUN perictp; 41 - nepwunn LMdPoBUN iHOMKaATOP; 42 - TpeTin umdposuin komnapartop; 43 -
n'aTun perictp; 44 - opyrun undpoBun iHgnkaTop; 45 - YeTBepTMI NiYNNbHUK; 46 - enemeHT ABO; 47 -
TpeTin Tpurep; 48 - YyeTBepTun enemeHT |; 49 - woctui perictp; 50 - n'atuit enemerT I; 51 - cbomui
pericTp; 52 - ueTBepTU LMdPOBUIA KOMNapaTop; 53 - Apyruin komnapartop; 54 - woctuii enemeHT |; 55
- copmyBad iMNynbCiB; 56 - N'ATUA NiYUNbHUK, 57 - BOoCbMUIN pericTp; 58 - TpeTih uudposui
iHOMKaTop, Npu4oMy 3a 06'ekTMBOM 2 n A3epkan 3 3akpinneHi Ha ONTUYHIM NiHIAUi 5 TakKMM YMHOM, WO
TX MMAOLWMHN YTBOPIOKOTL KYT 45° 3 rONOBHOK OMTMYHOIO BIiCCHO | HA OAHIN ONTUYHIN OCi 3 A3epKanamu
BCTaHOBMEHI N NiH3 4, BuXig AinbHUKa YacTtoTu 13 nigknodeHun go Bxogdis OydepHoro perictpa 14,
nepLloro niynneHMKa 28 Ta 40 NepLioro BXxoAy BiJeOKOHTponbHOro 6rnoka 33, Apyrun Ta TpeTin BXxoau
AKoro 3'egHaHi 3 Buxodamu nepworo 31 Ta gpyroro 32 kepoBaHuX MigcumnoBadiB, nepLui BXogn AKMX
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NigKNoYeHi 40 BUXOAY reHepaTopa Hanpyru, Wo 3MiHIETbCA cTyniHvYacTo, 30, a Apyri Bxogm 3'egHaHi,
BiQNOBIOHO, 3 MepwuMm Ta ApyrMMm Buxodamu 6Groka nam'sti 29, BxigHa uMdpoBa LIMHA SIKOrO
nigknioveHa [0 BUXigHOT UMGPOBOI  LWIMHM  MNEpLoro nivyvnbHUKa 28, 4eTBEpTUA  BXig
BiJE€OKOHTpOnbHOro 6noka 33 pasom 3 nepwum BxogoMm nepworo AL 26 3'egHaHi 3 BMXoOoMm
KomyTaTopa 25, BxigHa LMdpoBa LUMHA AKOro NiaKnyeHa A0 BUXIAHOI LMAPOBOI LWNMHKU BydepHoro
perictpa 14, BxigHa undpoBa LWnNHa SKOro 3'egHaHa 3 BMXog4aMu MiHinkn 6 n okpemux 1Y gaTtymkise 6.1-
6.n, BuxigHa undposa wuHa nepworo ALIM 26 nigknioveHa yvepes iHTepdencHiA 6rnok 27 B Kona
EOM, BuxigHa umndpoBsa LWmHa 6roka 3agaHHSA NOMoXeHHs 7 3'€QHaHa 3 NepLUO BXiAHOK LMGPOBOO
LUMHOK NepLloro LmMdpoBoro koMmnapaTtopa 8, gpyra BxigHa undposa LWnHa SKOro pasomM 3 BXiAHUMU
umdpposmMn WnHamu nepwioro 16 Ta gpyroro 19 perictpiB nigknoveHi 4O BUXIAHOT LMAPOBOI LUNHK
AaTtymka nonoxeHHa 15, Buxig nepworo umcpoBoro komnapatopa 8 3'egHaHMin 3 MepLrMM BXO40M
nepworo enemeHta | 9, gpyruin Bxig AKOro NigkrOYeHMn 40 NepLloro BUXoAy ApYyroro Tpurepa 23, a
BUXig 3'€QHaHWI 3 NepLunM BXO40OM nepLuoro tpurepa 11, apyrui Bxig 9Koro nigknovyeHuin oo Apyroro
BMXOQYy Apyroro Tpurepa 23, nepwuin BXig SKOro 3'€eAHaHMM 3 BMXOAOM [OpYyroro LmncpoBoro
KoMnapartopa 22, apyra BxigHa LmudpoBa LUMHa 9KOro nigknodeHa Ao BUXigHoi LmdpoBoi WwuHu 6roka
3afaHHea wemakocTi 21, a nepwa BxigHa uudgpoBa LWKHA 3'€gHaHa 3 BUXIOHOK LMPOBO LUMHOK
uucpposoro cymaTtopa 20, nepwa i gpyra BXigHi UMEPOBI WUMHM AKOrO MiAKMIOYEHI, BigNoBigHo, A0
BMXiOHUX LUMMPOBMX LWKMH nepioro 16 Ta gpyroro 19 pericTtpis, BXoAW sikuMX 3'€4HaHO, BiANOBIAHO, 3
nepLvM Ta Apyrum BUxogamuv posnogintoBada TakTiB 18, TpeTin Buxig SKoro nigknioveHuin 4o apyroro
BXOA4Yy Qnpyroro Tpurepa 23, Buxig Opyroro reHepaTtopa imnynbciB 17 3'€egHaHUMin 3 BXOAOM
poanogintoBada TaktiB 18, Buxig nepworo Tpurepa 11 nigknioyYeHUn OO nepLlioro BXody Apyroro
enemeHTa | 12, gpyrmin Bxig sIKoro 3'egHaHui 3 BUXOAOM MepLUOro reHepatopa imnynecie 10, a Buxig
NigKNoYeHnn 4o BXOAIB AiflbHUKA YacToTu 13, reHepaTopa Hanpyru, LWo 3MiHIETbCA cTyniH4YacTo, 30,
KomyTatopa 25 Tta go apyroro Bxogy nepworo AL 26, suxigHa umdposa wwuHa gpyroro AL 34
3'‘egHaHa 3 BXiOHOKW LUPOBOIO LIMHOK TpeTboro perictpa 38, BuxigHa uMdpoBa LINHA SKOro
nigknoyeHa oo BXigHOI uMpoBOI WKHKM YeTBepToro perictpa 40 Ta 4O NepLlioi BXigHOI LMdpoBOi
WMHN TpeTboro uMdPOBOro kKomnapartopa 42, gpyra BxigHa uudpoBa wWwmHa sKkoro 3'egHaHa 3
BUXiOHOK LMdpoBoto WwunHoto gpyroro AL 34, a Buxig nigknioveHun OO ApYroro BXOAy TPEeTbOoro
enemeHTta | 35, nepwmn BXig sikoro pasom 3 Apyrum Bxodom Apyroro AL 34 3'egHaHi 3 Buxogom
apyroro enemeHTa | 12, a Buxig nigknioveHnin o Bxoay TpeTboro perictpa 38, Buxig komyTtaTtopa 25
3'egHaHui 3 nepwum Bxogom apyroro AL 34 Ta 3i Bxogom nepluoro komnapartopa 36, BuXig sikoro
NiAKNIOYEHNA 0O NepLloro Bxo4y Apyroro nivunbHuka 39, BuxigHa uudgpoBa WnHA AKoro 3'egHaHa 3
BXiZAHOKO LUM(POBOIO LLINMHOW N'ATOro perictpa 43, a Apyrnin BXia NigKnoyYeHnn o suxody opmMyBaya
curHany 37, Bxig sikoro pasom 3i Bxogamu yetseptoro 40 Tta n'atoro 43 pericTpis 3'e¢4HaHi 3 BUXOOOM
nepLloro LUndpoBoro kKomnapaTtopa 8, BUXigHi ungposi wnHn YyetsepTtoro 40 Ta n'atoro 43 pericTpis
nigkrodeHi, BignNoBigHO, [0 BXiAHMX uudpoBux wWuH nepworo 41 Ta pgpyroro 44 uudpoBux
iHOMKaTopiB, BUXiA AinNbHMKa 4YactotTu 13 3'egHaHM 3i BXOAOM TpeTboro tpurepa 47, neplimm ta
APYrMn BMXOAM SKOrO MiAKMHOYEHi, BiAMOBIAHO, OO nepwmx BxodiB vetsBepTtoro 48 ta n'atoro 50
ernemeHTiB |, BUxoau sikunx 3'egHaHi 3 nepwimmmn Bxogamum woctoro 49 ta ceomoro 51 pericTpis, a gpyri
BXOAW pa3oM 3 ApyrMM BXOAOM LUOCTOro eniemeHTta | 54 nigknodveHi 4o BUXoAy ApYroro komnaparopa
53, Bxig fkoro 3'egHaHW 3 BUXOOOM KOMyTaTopa 25, nepwwun BXxig wocToro enemeHta | 54
NigKIIOYeHnA 00 BUXO4Y YeTBepToro uMdpoBoro komnaparopa 52, nepwa Ta gpyra BXigHi LMdpoBi
LWWHX sikoro 3'edHaHi, BignoBigHO, 3 BMXIAHUMU UMGPOBUMM WNMHAMK WocToro 49 Ta cbomoro 51
pericTpiB, BXigHi LMMPOBI WNMHN AKNX NiKNIOYEHi 40 BMXIAHOT LMAPOBOI WNHN TPETLOro NiYnIIbHUKA
24, a ppyri BXoan sikux pasom 3 BxoAoM dopMyBada iMnynbcis 55 Ta BX0O4OM BOCbMOro perictpa 57
3'egHaHi 3 BuxogoM enemeHta ABO 46, nepwuii BXig SKOro nigknoYeHUd 00 BUXOOY YeTBepToro
niynnebHuka 45, nepwmnn BXig SIKOro 3'€eAHaHUM 3 BUXOOOM TPETbOro nivunbHUKa 24, a apyrun BXxig
pasom 3 ApYyrMMu BXOZamu TPETbOro nivmnbHuka 24 ta enemeHta ABO 46 nigkntoveHi 4o sBuxogy
nepworo umMdpoBoro komnapaTtopa 8, suxig dopmysaya iMnynsciB 55 3'egHaHnin 3 ApYyrMM BXOAOM
nN'ATOro nivunbHUKa 56, NepLumi BXig AKOro nigknioyYeHWn 0o BUXoAy LIOCTOro enemeHta | 54, a
BUXigHa uudpoBa WKWHa 3'€AHaHa 3i BXigHOKW LMEPOBOKD LIMHOK BOCBMOro perictpa 57, BuxigHa
uucppoBa WMHaA SKOro MigkmnyeHa 4o BXiAHOI uMdpoBOI WWHKM TPETLOro uudposoro iHankaTopa 58,
nepLUnn BXif TPETLOro MivnnbHUKa 24 3'egHaHnn 3 BUXOOOM Apyroro enemenTa 112.
3anponoHoBaHUM NpPUCTPIn npautoe Tak. [pu nogadi Hanpyru xmneneHHsa nepwun 10 Ta gpyrun 17
reHepatopu iMNynbCiB MOYMHAOTL OpMyBaTU  BIiAMOBIAHI  MOCNIAOBHOCTI  iMnynbciB. [MoTik
iHdbpa4yepBOHOro BUMNPOMIHIOBAHHSA, KU CTBOPIOETLCS MOBEPXHEK poTopa rigporeHepatopa 1, Wwo
3HAXOAMUTbCA Ha [AeskKi BiAcTaHi Big ONTMYHOI CMCTEMW NMPUCTPOIO, NnoTpannsie Yepe3 ob'ekTuB 2,
Yyepes n A3epkan 3, 3akpinneHnx Ha ONTUYHIM NiHIALI 5 TaKUM YMHOM, L0 TX MMOLLMHM YTBOPIOKOTL KYT
45° 3 ronoBHO OMTUYHOIO BiCCHO, Ta Yepes N MiH3 4 Ha niHinky 6 n IY gaTuumkis 6.1-6.n, po3TalloBaHMX
B340BX pagiyca potopa. OuyeBnaHo, Wo npu obepTaHHi poTopa 1 rigporeHepaTtopa B KOXXEH MOMEHT
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yacy B none 3opy NiHinkn 6 n 14 gatumkie 6.1-6.n noTpannse nuwe parMeHT NoBepXHi B34OBX
pagiyca potopa. OTpumytoum parmMeHT TEnroBOro 300pakeHHs, MoxHa nobyayeBaTu TennoBun
nopTpeT BCi€l NOBepXHi poTopa 1 rigporeHepaTopa B NpoLeci Moro podoTu.

Akwo potop 1 rigporeHepaTtopa 3HaxXOAWTbCA B HEPYXOMOMY CTaHi abo Moro LWBUAKICTb
obepTaHHs MeHLUa Bif HOMIHANbLHOI, TO Ha eKpaH BiAeOKOHTpoNbHOro 6rnoka 33 Tennose 306paxeHHs
noBepxHi poTtopa He BuBoAUTbCA. Lle obymoBneHo HactynHuMm. [lig BNAMBOM Apyroro reHepatopa
iMnynbciB 17 nodeproBo Ha Buxodax posnogintosaya TakTiB 18 dopmyoTbea curHanu. CurHanom 3
nepLloro Bmxoay poanogintoBada TakTis 18 B nepLumit perictp 16 3anmcyeTbCcs koA 3 BUXOAY AaTyuka
nonoxeHHs 15. B agpyrun perictp 19 curHanom 3 Apyroro BuXody poanoginioBada TakTtiB 18
3anncyeTbeCd iHWKMIA KoL 3 BMXOQY AaTyvka NOnoxeHHs 15. PisHMuUS 3a3HayYeHuX KoAiB 3a OOUHULIO
yacy, Lo 3abe3nevyyeTbCcs ApYrMM reHepaTtopoMm iMnynbciB 17, aBnsie coboro WBMAKICTb 0bepTaHHs
poTopa 1 rigporeHepaTopa, WO i BU3Ha4YaeTbCcs B LmdpoBoMy cymaTopi 20 Ta nogaeTbCa Ha nepLuni
BXig Apyroro uudpoBOro komnapatopa 22, B SIKOMY 3[iACHIOETbCS MOPIBHAHHA Yy BUMMsS4i Ko4iB
NOTOYHOI WBNAKOCTI obepTaHHsa poTopa 1 rigporeHepaTopa 3 HOMiHanNbHOW, sika 3anncaHa B Groui
3afaHHea wBeuakocTi 21. Y BMNaaKy, KOMW WBUAKICTb MeHLWa Bi HOMiHAmNbHOI, Ha BUXOAi OpYroro
umdpoBOro koMmnapaTopa 22 3'aBnseTbCA CUrHAN MNoriYHOro Hyns, siKUn nig gieto curHany 3 TpeTboro
BMXOAY poanoginioBada TakTiB 18 3anucyetbca B gpyrun Tpurep 23. lNpu ubomy Tennosun noprtpet
poTopa He iKCYEThCS.

Akwo X wBmAakicTb 0bepTaHHA poTopa 1 rigporeHepatopa CTae PiBHOK HOMiHaNbHIA, TO Ha
apyromy Buxoai gpyroro Tpurepa 23 3'9BNSAETbCS CUrHan JIOri4yHOro Hyns, Ha Noro neplomy BUXoAi
3'ABNAETbCA CUrHan noriyHol oauHULI, KM NoAAETbCs Ha BXig nepworo enemeHTa | 9. B MomeHT
obepTaHHsi poTopa, KOMKU BiH 3HAaxOAWTbCSA B YMOBHOMY MOYaTKOBOMY MOJSIOXKEHHI, KOOU 3 BUXoady
AaTtdvka nonoXeHHs 15 Ta 3 Buxogy Ornoka 3ajaHHsS MOMOXEHHNA 7 cniBnagatTb, HA BUXOAi NEpPLUOro
umMdpoBoro kKomnapatopa 8 3'aBnsaeTbCa CUrHan foriYHoOl OguHULI, SKMM Yyepes3 nepLumni enemeHT | 9
BCTAHOBMIOETLCA B OAMHWYHWWA CTaH nepwwui Tpurep 11. BHacnigok ubOro iMnynbcu 3 BUXOAY
nepworo reHepartopa imnynecie 10 yepes gpyrui enemeHT | 12 noynHaloTb HAaAXoAMTN B BOKKM, 3a
AONOMOroK SKMX hOPMYETHCSA TENIOBMI NOPTPET HA eKpaHi BiAeOKOHTpOnbHOro 6noka 33.

3anexHoi Big KyTOBOI WBKMAKOCTI obepTaHHa w poTopa 1 rigporeHepatopa BubpaHa 4vactoTa
dopmyBaHHS iMnynbciB fi nepworo reHepatopa iMnynecis 10, WO MNOB'A3aHO CNiBBIOHOLIEHHAM
fi/n=w/(211-M), ge m=360°/B, B - MiHIManbHWIA CEKTOP MOBEPXHi POTOpPa, WO NoTpannse B none 3opy
niHivkn n 1M gatyukiB 6, N - koediuieHT AineHHa AinbHWKa YactotTy 13, WO BIAMNOBIAAE KiNbKOCTI
okpemmnx 14 gatyumkie 6.1, 6.2,...,6.n. OTxe, 3 yacToToro fi/n, NPN HOMIHaNLHIW WBNAKOCTI obepTaHHSA
poTopa, Ha BMXOAi AiflbHWKA YacToTu 13 3'ABMAKTLCA iMNYNbCK, SKMMK bikcytoTbea y BydepHomy
perictpi 14 Ha yac AT=n/f1 enekTpW4Hi curHann B aHanoroBoMy BUrMA4i 3 BMXodiB N okpemux 14
aatyukie 6.1, 6.2,...,6.n. AMNAITYyau LMX curHanis nNponopLinHi TemnepaTtypi eneMeHTapHux AinsHoK
noBepxHi ob'ekta (KinbkicTb Takux AingHok N=n-m). KomyTtatopom 25 30iACHIOETBCS 34UTYBaHHS
iHopMauii 3 OydepHoro perictpa 14 3 HacTynHUM ii MEPETBOPEHHSIM i3 MapanenbHOro BUAY
npeacTaBneHHs B nocnigoBHun. CopmMoBaHUA TakMM YMHOM CuUrHan 3 BuUxody kKomytatopa 25
noTpannsie Ha BXi4 BigeokoHTponbHoro 6noka 33 i Ha Bxig nepworo AL 26, B sikomy BiH
nepeTBOpPIETLCA B LndpoBy hopmMy Ta yepes iHTepdericHnii 6nok 27 nepepaetsca B8 EOM.

eHepaTop Hanpyry, WO 3MIHIETLCA CTyniHyacTto, 30, nepwwui 31 Ta Apyruin 32 KepoBaHi
nigcuntoBavi i 6rnok nam'aTi 29 npusHaveHi ansa opmMyBaHHSA CUrHaniB Po3ropTkn BiGEOKOHTPOSILHOMO
6rnoka 33. CurHan vacTtoToi fi WO nocTynae Ha BXig4 reHepatopa Hampyru, WO 3MIHIOETHCS
ctyniHdyacto, 30, Ha Buxodi nNpurMae cTyniHJacty ¢opmy (MICTUTb N CKNagoBuX) i NOOAETbCA Ha
Bxoau nepworo 31 i gpyroro 32 kepoBaHUX NiACUNIOBAYIB, KOeilieHT NiACUNEHHS AKX 3adaeTbCA
BUXiOHUMUW curHanamm 6noka nam'ati 29. Mpu uboMy koedpilieHTy nigcnneHHsa neporo 31 Ta gpyroro
32 kepoBaHUX nigcunioBayiB 3aaloTbCA TakK, WO Ha iX BUXogax dopMyTbCS CUrHanu, NPonopLinHi
Ri-singj Ta Ri-cosg; BianosiaHo, ae Ri - paaiyc, @j- KyT KoopAnHaTK enemMeHTapHoi AiNSAHKM NOBEPXHI
poTopa B MOMSAPHIA CUCTEMi KOOPAMHAT, WO 0OYMOBMNEHO cUrHanammu 3 gaTymka nonoxeHHs 15. Mpu
ubomy 1=0.n j=0m

Ha Bxig ©Onoka nam'ati 29 curHanuM HagXoAsiTb 3 MNeploro nidnnbHuka 28, koedilieHT
nepepaxyHKy SKoro JOPiBHIOE M. B pe3ynbTaTi Ha eKpaHi BiAeOKOHTPONbHOIo 6rioka 33 Npy HAasiBHOCTI
ofHoro iHdopMaLinHOro curHany, ABOX CUrHarniB po3ropTkM Ta CurHany 3 Bmxondy AifbHWKa 4acToTu
13 popmyeTbCs 306parkeHHs, WO BiANOBIgAE TENITOBOMY NOPTPETY poTopa 1 rigporeHeparopa.

BusHauyeHHs1 HanGinbL Harpitoi To4Ykn 06MOTKM poTopa rigporeHepaTopa B NpoLeci noro poboTtu
BiAOyBaeTbCA HAcCTyNHWM 4YnHOM. [locnigoBHICTE curHamiB 3 Buxogy Komytatopa 25 noTpannse Ha
nepwwun Bxig gpyroro AUI 34, B gakoMmy no curHany 3 neplioro reHepatopa imnynscis 10 yepes
apyruin enemeHT | 12 30iCHIOETBCA TX NEPEeTBOPEHHS B LMGPPOBUA KoA. 1o 3akiHYEHHIO nepLuoro
nepeTBOPEHHS B TPETbOMY LIbpOBOMY KoMnapaTopi 42 34iNCHIOETLCSA NOPIBHSAHHSA LMGPOBOro koay 3
Buxoay apyroro AL 34 Ta HynbOBOro kody, 3anucaHoro B TpeTboMmy pericTpi 38. MNpn LuboMy Ha



10

15

20

25

30

35

40

45

50

55

60

UA 162510 U

BUXOAi TpeTboro umdpoBoro kKomnapatopa 42 3'ABASETbCA CUrHaN fOriYHOT OAWHULI, SKUM
BigKpmBaeTbcsa TpeTin enemeHT | 35 i no curHany 3 Buxody Apyroro enemenTa 112 undposun kog 3
Buxoay apyroro ALM 34 3anucyetbca B TpeTin perictp 38. Mpn yeproBoMy LMKNi aHanoro-umpoBoro
nepeTBopeHHst Ha Buxoai apyroro ALIM 34 3'aBnaetbca UMPOBUIA KOO, KU MOPIBHIOETLCS 3 KOOOM,
3anucaHum B TpeTbomy pericTpi 38. | akwo umdposui kog Ha Buxodi gpyroro AL 34 nepesuuyye
Ko, 3anucaHui B TpeTboMy pericTpi 38, To BiabyBaeTbCca nepesannc koay B TpeTin perictp 38. Takum
YMHOM B MpPOLECi aHanoro-LMppoBOro NepeTBOPEHHSA CUrHaniB, LLO BiAMNOBIAATbL TEMNepaTypi pidHNX
TOYOK OOMOTKM poTopa rigporeHepartopa 1, B TpeTboMy pericTpi 38 36epiraeTbcs Ko, Wo BignoBigae
HamBULWi TemnepaTtypi 06mMoTkM poTopa. Mo 3aBepLUeHH0 NOBHOro 06epTy poTopa rigporeHepaTopa
1 Ha BMXxoai nepLuoro umMdpoBoro komnapaTtopa 8 3'ABNAETLCS IMNYNbC, AKMM iHOopMaLis 3 TPETbOro
perictpa 38 nepenncyeTbCsa B YeTBepTUin perictp 40 Ta BUBOAUTLCA Ha NepLumi unudpoBuin iHankaTop
41.

Po3mip obnacTi nigsuLLieHOi TemnepaTtypn obMOTKM poTopa 34iACHIOETbCS Tak. IHdopmauinHui
curHan 3 komyTtaTtopa 25, W0 HagxoauTb Ha BXig nepLuoro komnapartopa 36, 3aneXHO Bif 3Ha4YeHHS
BUMIipIOBaHOI TEMMepaTypu, Ha MOro BUXOAi NEPETBOPIOETLCS B MOMYHMI curHan Hynst abo oamHuLi Ta
y BUrnsAi iMnynbCiB NogaeTbCsa Ha BXig Apyroro niynnsHuka 39, kMM NigpaxoBYETbCS KiNbKICTb TOYOK
TENMOBOro MnopTpeTa poTopa rigporeHepatopa 1, Temnepatypa SKMX MNEpPEBULLYE 3HAYEHHS, LLO
BM3HAYaETLCS MOPOroM CrpaLbOoBYBaHHA MepLlioro komnapatopa 36. [1o 3aBepLUeHHI0 CKaHyBaHHSA
BCiX TOMOK TEMMOBOro nopTpeta obMOTKM poTopa rigporeHepaTtopa 1 Ha BUXOAi NepLIOro LugpoBoro
Komnapatopa 8 3'dABNsiETbCS iMMNYNbC, AKMM AaHi 3 gpyroro nidunbHuka 39 (KiNbKiCTb TOYOK 3
NigBULLIEHOK TEMMepaTypolo) NepeHocsTbC B N'ATUA pericTp 43 Ta BigoOpaalTbCsl Ha Opyromy
umdpposoMy iHanKaTopi 44. Mo 3akiHYEHHI iMNynbCcy 3 BUXOA4Y NEPLLOro LMdpoBoro KomnapaTtopa 8 Ha
Buxodi opmyBaya curHany 37 3'9BNSETbCA KOPOTKMIW iMAYNbC, SKAM OpYyrvi  nivvnbHuk 39
00HynseTbes. Yncno, wWo 3anucaHe B N'aToMy perictpi 43 cBigunTb NpO po3Mip fokanbHOi obnacTi
nigBvLweHoi Temnepatypu obmoTku poTopa rigporeHepatopa 1, 3a SKMM onepaTvBHWIA nepcoHan
npumMMae pilleHHs Npo poboTo3gaTHICTL rigporeHepartopa.

OuyeBnaHO, WO, 3rigHO i3 3anpPONOHOBAHUM anroOpUTMOM, CKaHyBaHHA poTopa rigporeHepatopa
30JMCHIOETLCS CnoYvaTKy B3OOBX Aeskoro pagiyca Rj. Konu 3akiH4eHO CkaHyBaHHS N TOYOK, LUO fexaTb
Ha pagiyci Rj, 30INCHIOETbCS CKaHyBaHHA N TOYOK, WO fexaTb Ha pagiyci Rj+i. Tak 3HaxoauTbes
KpyroBa po3ropTka BCbOro TeNMOBOro 306paxeHHst poTopa rigporeHepaTtopa B nNpoueci noro poboTu.

lopeHTndikauis BuTka oOBMOTKM 3 MiOBULLIEHOK TeMmnepaTypol poTopa rigporeHepatopa 1
30INCHIOETLCA Tak. Haragaemo, Wo Ha BMXO4i AiflbHMKa YacToT 13 curHan 3'aBnsieTbCA KOXEH pas,
KON 3aKiHYyeTbCHA CKaHyBaHHSA B3AOBX MiHIMKWM OKpeMux iHppadepBoHUX Aatyukie 6.1-6.n. [lo
KOXXHOMY iMMynNbCy 3 BUXoAy AinbHuKa yactoTu 13 TpeTih Tpurep 47 KOXeH pa3 nepeMmrKkaeTbecs 3
O[IHOTrO MOMOXEHHS B iHLLE.

B nepiog, konu poTop 06epTaeTbCcs 3 HOMIHANBHOK LWBUAKICTIO, HA BUXOAI Apyroro enemeHTa | 12
BCTaHOBMOETLCHA NOCMIQOBHICTb iIMNYMbLCIB, Aka (POPMYETLCS NepLUnM reHepaTopoM imnynecis 10, i ui
iMNyNbCU HaaxoOATb Ha MepLMin BXig, TPETbOro nidnnbHuKa 24, BHACMNIZOK YOro Ha WMOro Buxopgi
HapoLyeTbLCA LMMPOBUIA KOA Bif, HYNbOBOrO 3HAYEeHHS 40 MakCUMarbHOro, Lo BignoBigae KinbKOCTI
OoKpeMux iHpauepBOHNX AaTuukiB 6.1-6.n. MNMocnigoBHO 3a HAM BBIMKHEHWUI YEeTBEPTUI MiYUNBbHUK 45,
KoedilieHT AiNneHHsa SKoro BignoBigae po3Mipy ogHOro nosntca obMoTKu poTopa rigporeHepatopa 1 B
nepepaxyHKy Ha KifnbKiCTb CEKTOPIB MOro CkaHyBaHHS!.

AKWOo Ha BMXOAi OQHOMO 3 OKpeMMX iHpavepBOHMX AaTyuKiB 6.1-6.n.n 3'9BNAETbLCS NiaBULLEHE
3HA4YeHHsA Hanpyry, Wo BigNoBiAae NigBULLEHIN TemnepaTypi dparMeHTy NMoBepxHi 06MOTKM poTopa
rigporeHepartopa 1, To Ha BMXodi Apyroro koMmnapatopa 53 popMyeTbCs iMNYNbC, AKUA NOAAETLCA Ha
yeTBepTUn 48 Ta n'atuii 50 enemeHTn |. 3anexHo Big MONOXEHHS TPEeTboro Tpurepa 47 NOrivHUn
curHan 3'sensieteca abo Ha nepwomy, abo Ha Apyromy oro BuMxodax. BHacnigok uporo uudposui
Ko, WO Bignosigae Homepy iHpavyepBOHOro AaTyvKa B MiHiNLi 6 OKpemMux iHdpavyepBOHNX AaTyuKiB
6.1-6.n, 3 BUXOQy TPETHOro NiYnnbHUKa 24 HagxoauTb Ha Bxoau wocToro 49 Ta cbomoro 51 pericTpis.
| konu nig pieto TpeTboro Tpurepa 47 Ta gpyroro komnapartopa 53 BigkpyBaeTbCca YeTBepTUn 48 Ta
n'atuin 50 enemeHTH |, TO LMPOBUIA KOA 3 BUXOAY TPETLOro NiYnnbHUKa 24 3aHOCUTLCA B LLIOCTUA 49
Ta cbomun 51 perictpu. 3a3HaumMmo, WO Npu BBIMKHEHHI MPUCTPOIO, KON B LIOCTOMY 49 Ta CbOMOMY
51 pericTpax 3anucaHuin HynNLOBUN LUMPOBMI KO, MPpU 3anncy LndpoBOro Kody 3 BUXody TPETbOro
nivunbHUKa 24 B WwWocTtnin 49 ta cboMmuin 51 perictpu Ha BMXo4i YeTBEPTOro UMpoBoro Komnaparopa
52 npucyTHI curHan noriYHoro Hyns.

Mpu ckaHyBaHHiI HAacCTYMHOro cekTopa MOBEPXHi Nontoca poTopa rigporeHepatopa 1, To6To, konu
TUM Xe iHpadyepBOHUM [aTYMKOM, WO i B nonepedHbOMY CKaHyBaHHI, pikcyeTbcs nigsulleHa
TemnepaTypa, To B woctuin 49 abo cbomuii 51 perictpy (B TOW, B SIKOMY 3anMcaHUi HyNbOBMWI
UMdpoBMI KoL) 3aHOCUTLCA LIMADPOBUINA KoL 3 BUXOAY TPETbOro nidmnbHuKa 24, dkun cniBnagae 3
KOOOM, 3anucaHum npu nonepeaHbOMy CKaHyBaHHI, i Ha BUXOAi YeTBepToro LMcpoBoro komnaparopa
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52 3'aBNAeTbCA CUrHan, Wo HaaxoauTb Ha neplnin Bxig woctoro enemeHTa | 54. MNMpu uboMy Ha Moro
Opyromy BXOAi NPUCYTHI CUrHan 3 BUXoA4y Apyroro komnapaTopa 53, BHacnifoK 4YOoro Ha nepLuvi Bxig
n'aToro nivynneHUKa 56 HagxoauTb iIMMYMbC, SSKUM HapOLLYETLCA B HBOMY LIMADPOBUIA KO, LLO CBiAYMTb
Npo HasiBHICTb MiABULLEHOT TemnepaTypu B CYCigHIX CekTopax B OOHOMY BMWTKY Mnontwca oBMOTKM
poTopa rigporeHepaTopa 1.

Take ckaHyBaHHs Ta BignosigHa o6pobka iHdopMmaLii 34INCHINETLCA HaA KOXHMM MOSOCOM
obmoTkn poTtopa rigporeHepatopa 1 npoTsrom noBHOro o06epTy poTopa rigporeHepatopa 1,
BHaCMi4OK YOro oAHaKoBMIN LNPOBUIA KOA NepPioaNYHO 3 BUXOAY TPETLOro MivnrbHMKa 24 3aHOCUTLCS
no4yeproBo TO B wWocTun 49, To B cboMuii 51 perictpy (3a yMOBM, WO iCHye oOnactb NigBULLEHOT
TemnepaTypu OOHOrO BWTKa nomwca obmoTku potopa). [licna 3aBeplueHHs CKaHyBaHHSA OOHOro
nontoca oOMOTKM Ha BUXOAi YETBEPTOro NiunnbHUKa 45 3'9BnseTbcs iMNynbe, AKMM Yepes3 enemMeHT
ABO 46 obHynstoTbes wocTtuin 49 tTa cbomuii 51 perictpu. Lium xxe curHanom undpoBun Kog 3 BUXoay
N'ATOro nivymnbHMKa 56 NepeHocUTbCs B BOCbMUI pericTp 57 i No 3aBepLUeHHi iMnynbCy Ha BUXOAI
dopmyBaya iMnynbCiB 55 3'ABNSETbCA cUrHan, SkMm obHYNAETLCA N'ATUN NiYUNbHUK 56.

lMicnsa uboro po3noYMHAETLCA CKaHyBaHHA OPYroro nontoca obMoTKM poTopa rigporeHepartopa 1.

Mo 3aBeplueHHI ckaHyBaHHA BCiX nontociB obMOTKM poTopa rigporeHepatopa 1 Ha Buxogi
nepworo undpoBoro Komnapatopa 8 3'9BRASETbCS IMMYNbC, SAKMM OBHYnseTbCsa TpeTin 24 Ta
yeTBepTU 45 niyunbHukM i Yepes enemeHT ABO 46 obHynatoTbCA WwocTun 49 Ta ceomun 51 perictpu.
Lium e curHanom umdpoBuin Kog 3 BUXOAY M'ATOro nivymnbHMKa 56 nepeHoCuTbLCA B BOCbMUIA pericTp
57 i no 3aBeplleHHi iMNynbCcy Ha BuUXoAi dopMyBada iMMynbCiB 55 3'ABNAETbCA cUrHan, SKum
0OHYNSETbCS N'ATUN NiYNNBHUK 56.

Lndposuin kog 3 BUxoay BOCbMOro perictpa 57 3aHOCUMTbCA B TPETIN undpoBui iHankatop 58, Ha
SIKOMY MOYEpProBo BifobpaXkaeTbCcA JOBXMHA 00nacTi NiABMLLEHOT TeMnepaTypu B3OOBX OAHOIO BUTKA
KOXXHOrO nomtca obmoTku poTopa rigporeHepatopa 1, Wo i € curHamnom Ans obcrnyroByr4oro
nepcoHany LWoAo MOXIMBOCTI NoganbLUOi ekcnnyaTadii rigporeHepartopa.

Y pasi, konv nigBuLleHy TemnepaTtypy Mae Tinbku dparMeHT i3onsuii BUTka nomntoca obmoTku B
TpeTboMy UMdPOBOMY iHAMKaTOPI 58 ikcyeTbCa uYncno, WO MiATBEPAXYE BUHWKHEHHS IOKamnbHOI
obnacrTi nigByLeHol TemnepaTypu.

Linkn ckaHyBaHHs1 MOBEpPXHi poTopa rigporeHepaTopa 1 NOBTOPIOETLCS.

®OPMYIA KOPVUCHOI MOZESI

MpucTpin ans TenmnoBi3iMHOro [AiarHOCTyBaHHA OOMOTOK poTopa rigporeHepartopa, WO MICTUTb
00'ekTMB, 3a SKMM N [O3epkan 3akpinfeHi Ha ONTUYHIA NiHIAUi TakKMM YMHOM, WO iX MSIOWMHM
YTBOPIOKOTb KyT 45° 3 rofoBHOI ONTUYHOK BICCH, N MiH3, WO BCTAHOBMEHI HA OAHIN ONTUYHIN OCi 3
A3epkanamu, niHinKy n iHpadYepBOHMX OATYUKIB, AOiNbHMK YacToTu, OydepHuin perictp, komyTaTop,
ABa aHanoro-umdpoBuxX nepeTBoptoBadi, iHTepdencHu Onok, ABa reHepaTopw iMNynbCiB, ABa
KepoBaHi nigcumnoBadi, BiAEOKOHTPONbHUIM OnoK, OBa NiYUNbHUKK, TFeHepaTop Hanpyru, LWo
3MIHIOETLCH CTyNiHYacTo, 6ok nam'aTi, AaT4MK NONOXEHHS, BrIOK 3ag4aHHS MONOXEHHS, TPU LMAPOBI
KoMmnapartopu, ABa Tpurepu, M'aTb pericTpis, TpU ernemMeHTn |, posnoginioBay TakTiB, LUDPOBUNA
cymartop, 6nok 3agaHHsA LWBWAKOCTI, OpMyBay CUrHany, nepluni komnapaTop Ta ABa LM@pOBi
iHOMKaTopW, NPUYOMY BUXIA AiNbHMKA YacTOTK NigKNOYEeHNA Ao BxogiB 6ydepHoro perictpa, NepLioro
niymMnbHMKa Ta 0O NepLloro BXody BifeOKOHTPONbHOro 6rnoka, opyrui Ta TpeTi BXOOWU SKOro 3'€4HaHi
3 BMXOAaMu NepLUoro Ta Apyroro KepoBaHWX NigcunioBadis, nepLuli BXoAu SKkuX NigkniodeHi 4o Buxoay
reHepartopa Hanpyru, Lo 3MIHIETbCS CTYNiHYacTo, a Apyri BXxoau 3'e€dHaHi, BignosigHo, 3 nepluunm Ta
ApyrMM Buxogamu 6rioka nam'aTi, BXigHa uudpoBa LUMHA SKOro MigKMoYeHa Ao BUXIgHOT undposoi
LWMHX MNepLIOro MiYunbHUKa, YEeTBEPTUI BXiA BiO€OKOHTPONbHOro 6roka pas3oM 3 MepLivMM BXOOO0M
nepLloro aHanoro-ungpoBoro nepeTsoploBada 3'eqHaHi 3 BUXOAOM KomyTaTopa, BXigHa uudposa
LWMHa AKOro MigkmyeHa OO BuXigHOI undpoBoi WwnHM BydepHoro perictpa, BXigHa UMdpoBa WuHa
AKOro 3'eAHaHa 3 BMXO4aMu MiHIMKM N oKpemux iHdpadepBOHUX OaT4HMKIB, BUXiAHA UUdpoBa LMHA
nepLUoro aHanoro-umncpoBoro nepeTeoptoBava nigkntodeHa vYepes iHTepdericHuii 6nok B kona EOM,
BMXigHa uncpoBa WnHa 6noka 3agaHHs NOMOXKEHHS 3'eéQHaHa 3 NepLUOH BXiOHOK LUGPOBOHD LLUNMHOK
nepworo uUMPOBOro KommnapaTopa, fApyra BXigHa UuudpoBa LUMHA HKOTO pas3oMm 3 BXIGHUMMU
LUMdPOBMMU LLIMHAMUW NEPLLIOro Ta APYroro pericTpiB NigkmnoYeHi A0 BUXIOHOT UMPOBOT LWNHK AaTyuka
NMOMNOXeHHs, BUXi4 nepworo LMppPoOBOro komnapaTtopa 3'€QHaHUMA 3 nNeplimM BXOOOM MepLUOro
enemeHTa |, Apyrui BXig AKOro nigknoYeHui 40 NepLioro BUXo4y Apyroro Tpurepa, a Buxia 3'egHaHun
3 nepwuM BXOOOM MepLloro Tpurepa, APYrun BXig SKOro NigKMYeHWn 40 OPYroro BUXOAY ApYroro
Tpurepa, nepLunn BXig, SIKOro 3'e€4HaHMin 3 BUXOLOM ApYroro LmncpoBOro komnapatopa, Apyra BxigHa
UuMdpoBa LUMHA SIKOrO MNiAKMYeHa Ao BMXiOHOT LndpoBoi WNHM Groka 3agaHHs WBWAOKOCTI, a neplia
BXigHa uudpoBa LWMHa 3'egHaHa 3 BUXIOHOK LUMMPOBOK LWMHOK LMGPOBOro cymaTopa, neplia i
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apyra BXigHi UMPOBI LWMHM SKOro NigKMAYeHi, BignosigHo, A0 BUXIAHUX ULMAPOBUX LUXH NEpLLOro Ta
OpYyroro perictpis, BXoaun skux 3'e€4HaHi, BignosigHo, 3 nepwnm Ta ApyruMm BUXogamu pos3noginioBaya
TakTiB, TPeTin BuXig HAKOro nigknioYeHur OO ApYroro Bxody ApYyroro Tpurepa, Buxig Opyroro
reHepatopa iMnyneciB 3'€eQHaHWMIiA 3 BXOAOM pO3MnofintoBaya TakTiB, BuUXig nepLlioro Tpurepa
NiOKMIOYeHMn OO0 MepLloro BXxoAdy ApYroro enemeHta |, apyruid BXig sIKOro 3'€QHaHUi 3 BUXOAOM
nepLUoro reHepaTtopa iMMNynbCiB, a BUXig MigKNOYeHUNn OO0 BXOAIB AiNbHMKA 4acTOTW, reHepaTopa
Hanpyrn, WO 3MIHIOETbCHA CTYMiHYacTO, KOMyTaTopa Ta A0 APYroro BXO4y MEepLIoro aHanoro-
LMdpoBOro nepeTsoptoBaya, BUxigHa LMdpoBa LWNMHA OPYroro aHanoro-umM@poBoro nepeTsopioBaya
3'egHaHa 3 BXiQHOKW UMMPPOBOK LWMHOK TPETbOro perictpa, BuxigHa uUudpoBa LWKMHA SKOro
nigknioveHa Ao BXigHol UMpoBOi LUMHK YeTBEPTOro perictpa Ta 4o nepLuoi BXigHOI LMPOBOI LWNHK
TpeTboro uUM@POBOro Komnapartopa, Apyra BXigHa uudpoBa LWMHA fAKOro 3'€dHaHa 3 BUXIOHOK
LMdPOBOIO LUIMHOK APYroro aHanoro-umMdpoBoro nepeTsopioBaya, a Buxig nigknioyeHnn 4o apyroro
BXOoOy TPeTboro enemeHta |, mepwwuin BXig SKOro pasom 3 OpyruM BXOAOM [pYyroro aHanoro-
LUMdpoBOro NnepeTBopioBaya 3'e¢gHaHi 3 BUXO4OM APYroro enemeHTa |, a Buxig nigknoyeHnin oo Bxogy
TPeTbOro perictpa, Buxig KoMytatopa 3'eQHaHWi 3 NeplmMm BXOAOM ApPYroro aHanoro-umcpoBoro
nepeTBopioBaya Ta 3i BXOOOM MEepLUIoro Komnaparopa, BUXig SKoro nigkniodeHun 40 nepLioro BXoay
APYroro nidynnbHWKa, BMXigHa UMdpPOBa LWWHA SKOro 3'€4HaHa 3 BXiAHOK LMMPOBOIO LLUMHOK M'ATOro
perictpa, a Apyrun Bxig NigKMoYeHMn 4o BUXOA4Yy hopMyBaya curHany, Bxig SKoro pasom 3i Bxogamu
YeTBEPTOro Ta N'ATOro pericTpiB 3'€gHaHi 3 BMXOAOM MEPLIOro LMdPOBOro komMnapaTtopa, BUXigHi
LMdPOBI LUMHM YEeTBEPTOro Ta N'ATOro pericTpiB NigkMoYeHi, BigNOBIAHO, A0 BXiOHMX LMMPOBUX LINH
nepLuoro Ta Apyroro UugpoBMX iHOUKATOPIB, SKMA BigpPIi3HAETLCA TUM, LLO B HbOrO BBEAEHO TpU
NiYNNbHUKKN, TpU perictpu, Tpu enemeHTn |, enemeHT ABO, TpeTin Tpurep, ApyrMi Komnapartop,
yeTBEPTUN UMpPOBMIA KOMNapaTop, dhopMyBay iMMNyMnbCiB Ta TPETiM UUdPOBUIA iHOMKATOP, NPUYOMY
BUXiO OinbHMKa 4acToTK 3'€dHaHUN 3i BXOAOM TPETbOro Tpurepa, neplmin ta Apyrui BUXOAU SIKOro
NigKITOYEHi, BigNOBIAHO, A0 NepLINX BXOAIB YETBEPTOro Ta N'ATOro enemMeHTiB |, BUXOau sikux 3'egHaHi
3 nepwunmmn BXogamu LLOCTOro Ta CbOMOrO PericTpiB, a Apyri BXOAM pa3oM 3 APYrMM BXOOOM LLUOCTOro
ernemeHTa | nigknioveHi 4o BMxody APYroro Komnapatopa, BXig4 SKOro 3'€edHaHui 3 BUXOOOM
KOMyTaTopa, Meplmnn BXi4 LWOCTOro eneMeHTa | nigknioveHun 0o BMXody YeTBepToro uudposoro
KOMMnapaTtopa, nepwa Ta gpyra BXigHi uudpoBi WMHM AKOro 3'egHaHi, BiAMOBIAHO, 3 BUXIAHWMMU
UMPOBMMM LUIMHAMU LLOCTOrO Ta CbOMOTO PEricTpiB, BXiAHI UMMPOBI WMHU AKUX MigKMNOYEHi go
BUXiOHOT LMMPOBOI LUMHM TPETLOro MiUnnbHUKA, a OpYyri BXOAW SKMX pa3oM 3 BXOO4OM (hopmyBaya
iMNynbCiB Ta BXOAOM BOCbMOrO perictpa 3'egHaHi 3 Buxogom enemeHTta ABO, neplumi BXig sIKoro
NigKIOYEeHWA 0O BUXOAY YeTBEepTOoro NivymMnbHUKa, NepLunin BXig SKoro 3'€edHaHumn 3 BUXOOOM TPETbOro
niynnbHWKa, a Apyrvi BXi4 pasoMm 3 gpyruMmu BxodamMu TPeTboro nidunbHuka Ta ernemeHta ABO
nigKroYeHi 4o BMxoady neporo LumMdpoBOro kKomnaparopa, Buxig dpopmyBayda iMnynsLCiB 3'egHaHUn 3
OpYrMm BXOAOM N'ATOrO NiYnnNbHUKA, NepLUmin BXig SKoro NiakroyeHnin 4O BUXOAY LWOCTOro enemMeHTa
I, a BuxigHa uudposa wWnHa 3'egHaHa 3i BXiAHOO LMMPOBOIO LUMHOK BOCLMOrO perictpa, BUXigHa
uMdpoBa LUMHA AKOro MigkndeHa O BXiQHOT LMAPOBOI LUMHU TPEeTbOro umMdpoBOro iHaMkaTopa,
nepLUnn BXif TPETLOro MiYnrbHUKa 3'€QHaHUIA 3 BUXOOOM ApYroro eriemenTa |.
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