KopucHa moaenb HanexuTb A0 6e3KOHTaKTHOT TePMOMETPIi | MOXXe ByTW BUKOpUCTaHa AN BUMIpHOBaHHSA
TemnepaTypu o6'ekTiB, WO 06epTaloTbCH, 30KpemMa poTopa rigporeHepaTopis.

Bigomuin npuctpinn ona 6e3kOHTaKTHOro BMMIpIOBaHHSA TemnepaTypu poTtopa rigporeHepartopa [[lateHT
YkpaiHn Ne 80566, MIMK GO01K 13/08, bton. Ne 11, onyon. 10.06.2013], wo micTutb 06'€eKTUB, 3a SKUM N
A3epkarn 3akpinfneHi Ha ONTWUYHIA MiHINLI TaKUM YMHOM, LLO iX MSOWMHK YTBOPHOWTbL KyT 45° 3 ronoBHO
OMTMYHOK BICCKO i HA OAHIN ONTWYHIA OCi 3 A3epKanamy BCTAHOBMEHI n NiH3, BUXig AiflbHUMKA 4acToTu
nigknioYeHnin oo BxoAis 6ydepHoro perictpa, nidnnbHMKa Ta 40 NepLIoro BXOAY BifeOKOHTPONbHOro 61oka,
Opyrvi Ta TpeTiin BXoAW AKOro 3'edHaHi 3 BMXO4aMu NepLloro Ta ApYroro KepoBaHMX NigcunioBadis, nepuui
BXOOM SIKMX MNIOKMKOYEHi OO0 BUXOAY reHepaTopa Hanpyru, WO 3MIHIETbCA CTymiHYacTo, a Apyri Bxoau
3'egHaHi, BignoBigHO, 3 Mepwum Ta ApyruMm Buxogamm 6Gnoka nam'saTi, BxigHa uudgpoBa LWKMHA SKOro
nigknovyeHa oo BMXiAHOT LMAPOBOT WWMHK NiYUITbHUKA, YETBEPTUIN BXiO BiOEOKOHTPONbLHOrO Groka pa3om 3
nepwumM BXOAOM aHanoro-umndgpoBoro nepetsoptoBada (ALIM) 3'egHaHi 3 BUXO4OM komyTatopa, BxigHa
uugpoBa LUMHA AKOro NigknyeHa 00 BMXigHOT UMdpoBOi WnHKM BydepHoro perictpa, BxigHa umdposa
LUMHa SIKOro 3'eQHaHa 3 BMXO4aMM MiHiNkM n okpemux iHppayepBoHux (1Y) gatuukis, BuxigHa undgposa wnHa
AUM nigkntodeHa 4vepes iHTepdencHun 6nok B kona EOM, BuxigHa uudpoBa wuHa 6noka 3agaHHA
NOMNoXeHHs1 3'eQHaHa 3 MepLlo BXiAHOK UU@POBOIO LLMHOK NepLlioro LmndgpoBoro Komnapartopa, gpyra
BXiAHa uMcpoBa WMHA AKOrO pas3oMm 3 BXiAHUMM LMEPPOBUMMU LUMHAMKM MNEPLIOro Ta APYroro perictpis
NigKNYeHi 40 BUXIAHOT LMEPOBOI LWMHM AaTyMKa MOJSIOXKEHHS, BUXi4 neplioro LmMdpoBOro komnaparopa
3'egHaHMI 3 NepLUMM BXOOOM MNepLloro enemMeHta |, gpyrmi BXig SKOro nigkmnioveHuin 4o NepLioro BMXoay
apyroro Tpurepa, a Buxig 3'egHaHWi 3 nepLuMM BXOAOM NeEpLUOro Tpurepa, ApPYrni BXid SKOro pasom 3
BXOOOM iHOMKaTOpa NigKMYEHi O APYroro BUXOAY APYroro Tpurepa, Buxig apyroro enemeHTa | 3'egHanuin 3
apyrum Bxogom AL, gpyra BxigHa umdpoBa LWMHa Apyroro UMpPOBOro koMnapartopa nigkrnwoyeHa go
BMXIOQHOI LMPOBOI WKHK Broka 3agaHHA WBWAKOCTI, @ neplua BxigHa undposa WnHa 3'egHaHa 3 BUXIQHOK
UMPOBOI0 LUMHOKD LMAPOBOro cymaTopa, nepla i gpyra BXigHi uudpoBi LWMHM SKOro MigKMOYEHi,
BiANOBIAHO, A0 BMXiAHUX LNMPOBKX LLUMH NEPLLOro Ta APYroro pericTpis, BXOAN SKUX 3'€OHaHi, BignoBigHo, 3
nepwvM Ta ApyruM BUXOZ4amu po3nointoBaya TakTiB, TPETiM BUXIA SKOro NiAKMIOYEHWA A0 OpYroro Bxody
Jpyroro Tpurepa, BuXig Apyroro reHepatopa iMnynbCiB 3'€4HaHU 3 BXOAOM poO3noginioBava TakTiB, BMXia
nepLuoro Tpurepa nigkno4YeHnn 0o NepLlioro BXoAdy APYroro enemeHTa |, apyrui BXxig sikoro 3'‘egHaHuin 3
BMXOAOM MNEPLUOro reHepartopa iMnynbCeiB, a BUXig NigKMOYEeHW 00 BXOAIB AiflbHMKA 4YacToTu, reHepartopa
Hanpyru, LWo 3MiHIOETLCA CTYNIHYaCTo, Ta KOMyTaTopa, BUXiagHI LMGPOBI LMHM NepLIoro Ta Apyroro pericTpis
3'eQHaHi, BIAMNOBIAHO, 3 nNepwol i Apyrow BXiAHUMW ULMPPOBUMKU LUIMHAMW TPeTboro LndpoBOro
KoMnapaTopa, BUWXif SKOro nigknio4eHun OO0 neplioro BXoAy TpeTboro enemeHta |, gpyrum Bxig Gkoro
3'eQHaHU 3 BUXOOOM ApYroro uMdpoBoro komnaparopa, a Buxig nigknioyYeHnn o neplioro Bxody Apyroro
Tpurepa.

[OnoBHMM HegonikoM AaHOro MpPUCTPOK € Te, WO BiH He [O03BONISIE BU3HAYaTW MONOXEHHSA poTopa
rigporeHepartopa B NpoLeci Koro poboTu, OCKiNbKK rigporeHepaTop € cneundivHo enekTPUYHOK MaLlNHOK
3aKpUTOr0 BWMKOHAHHSA, WO YCKMAAHKE OMepaTUBHMIA MOLWIYK MiCLs MNPOrHOo30BaHoro neperpisy abo
NOLLUKOMXKEHHS i30n4Lii, BUSABNEHOro TENMOBI3iINHUM METOAOM.

Haibinbw 6nM3bkMM aHanorom KOPWCHOI Mogeni € npucTpin ans ©6e3KOHTAKTHOro BMMipHOBaHHS
TemnepaTypu poTopa rigporeHepaTtopa [nateHT Ykpainn Ne 109780, MINK GO01K 13/08, Bron. Ne 17, ony6n.
12.09.2016], wo mictuTb 06'eKTMB, ABa reHepaTopy iMMyMbCiB, QiNbHMK YacToTK (Hagani - NepLmnn QinbHUK
4acToTU), YOTMPU ENEMEHTHU |, TpU LMdPOBUX KOMMNAPaTopW, AATUMK NOSOXEHHS, ONOK 3a4aHHsI NOMOXEHHS,
po3nogintoBad TakTiB, ABa pericTpu, LMdpoBuii cymaTtop, ABa Tpurepu, 6ok 3agaHHs LWBUAKOCTI, iHOUKaTop,
n Asepkan, N niH3, NiHiNKy N OKpeMux iHPpavyepBOHNX AaTyMKiB, KOMyTaTop, OydhepHun pericTp, NiYnnbHUK
(Hapani - nepwni NiYMNbHKK), ABa KEPOBaHWX MiOCUITIOBAYi, BiOEOKOHTPONbHUI GIOK, reHepaTop Hamnpyru,
WO 3MiHIOETbCA CTyniH4acTo, 6nok nam'ati, AL, iHTepdencHmMiA 6nok, AudepeHLitoloYmMin  eNeMeHT,
enemeHT HI, npnyomy 3a 0G'eKTMBOM 3akpinfieHi n A3epkan Ha OMTWYHIN NiHIALI TakMM YMHOM, O iX
NIOLWMHM YTBOPIOOTE KyT 45° 3 TOMOBHOK OMTUYHOK BICCIO i Ha OAHIM OMTMYHIM OCi 3 O3epkanamu
BCTAHOBSIEHI N NiH3 Ta n okpemMux IY-gaTyukis, BiANOBIAHO, BUXi4 NepLUIOro AiflbHMKa YacTOTU NiAKNHOYEHN
00 BxopiB OydepHOro perictpa, nepLioro niyunbHMKa Ta [0 MEpPLUIOro BXOAY BiAEOKOHTpONbHOro 6noka,
Opyruin Ta TpeTin BXxoau SIKOro 3'egHaHi 3 BUXo4aMu MepLUoro Ta ApYroro KepoBaHUX MigcunioBayis, nepiui
BXOOM SIKMX NIOKMOYEHI OO0 BUXOAY reHepatopa Hampyru, Lo 3MIHIOETbLCS CTyniHYyacTo, a Apyri Bxoau
3'eHaHi, BIQNOBIgHO, 3 MNepwuM Ta ApYruM Buxogamu 6noka nam'sTi, BXigHa UM@POBa LUMHA SKOrO
nigknioYeHa o BUXigHOI UMAPOBOI LMHU NEPLUOro NiYnnbHUKa, YeTBEPTUIA BXid BiJ€OKOHTPONbHOro Groka
pasom 3 nepwimm Bxogom AL 3'egHaHi 3 BUXogoOM KoMmyTaTopa, BXigHa UmMdpoBa LUKMHA SKOro NigkmnoyeHa
00 BUXigHOI uMdpoBOi WKHK BydepHoro perictpa, BXigHa uMdpoOBa LWMHA SIKOrO 3'€edHaHa 3 BUXOZ4aMu
NiHiMkK N okpemux IY-gaTyukis, BuxigHa undposa wuHa AL nigkntodeHa yepes iHTepdencHMiA 6ok B Kona
EOM, BuxigHa umdpoBa LiMHa Ornoka 3agaHHs MOSNTOXKEHHS 3'eQHaHa 3 NepLUo BXIAHOW LMAPOBOKD LLUMHOK
nepLioro uMdpoBOro koMnapartopa, Apyra BXigHa UMpoBa LWMHA SKOrO pa3oM 3 BXiAHUMU UUPOBUMMK
LWMHaMM NepLUOro Ta ApYroro pericTpiB NigknioYeHi 40 BUXIOHOT LMAPOBOIT LUMHU AaTyMKa NONOXKEHHS, BUXIA
nepLuIoro UndpoBoro Komnapartopa 3'egHaHnin 3 NepLuInM BXO4OM MepLUOro enemMmeHTa |, gpyrmin Bxig sikoro
NigKNIOYeHn 40 NepLIoro BUXo4y ApYroro Tpurepa, a Buxig 3'eaHaHun 3 nepLuinMm BXOAOM NepLUoro Tpurepa,



Opyruin BXxig, sIKOro pa3om 3i BXOAOM iHOMKATOpa NiAKMYEHi OO OpYroro BMXoAdy Apyroro Tpurepa, apyra
BXifHa uMcpoBa WKHa ApYroro LMdgpoBoro komnaparopa 3'egHaHa 3 BUXiOHOK LUGPOBOID LUNHOK Grioka
3aflaHHsA WBMAKOCTI, a nepLua BxigHa umcpoBa LWKHA NigKnoYeHa 40 BUXIAHOT LMEPOBOI LWWMHU LM POBOro
cymartopa, nepwa i gpyra BXigHi LMdpPOBi LLMHM SKOro 3'egHaHi, BignNoBigHO, 3 BUXiAHUMMK LMPOBMMHK
WMHaMM MNepLlIoro Tta APYroro perictpis, BXoAM SKMX MNigKNOYeHi, BignoBigHO, 0O MepLioro Ta Apyroro
BMXOAIB po3nofintoBava TakTiB, TPeTih BUXig AKOro 3'egHaHuMi 3 OpyrMM BXOOOM APYroro Tpurepa, Buxig
nepLioro Tpurepa nigknovYeHnn OO NepLlioro BXoA4y APYroro enemeHTta |, gpyrun Bxig sikoro 3'egHaHuin 3
BMXOAOM MEPLUOro reHepaTtopa iMnynbCiB, a BWUXig MigKMOYEHUA OO0 BXOAIB MEpLUOro AinbHWKa 4acToTw,
reHepaTopa Hampyru, WO 3MIHIOETLCA CTyMiHYacTo, Ta KOMyTaTopa, BUXiAHI UMAPOBI LWWHK NepLlioro Ta
Opyroro pericTpiB 3'egHaHi, BignoBig4HO, 3 MEPLUOK i APYrow BXiAHMMWU UUGPPOBMMU LLUMHAMMU TPETLOro
undpoBOro kKoMnapaTopa, BUXig SKoro MigknioYeHUn 0o NepLloro BXoay TPeTboro enemMeHTa |, apyrun Bxig
SIKOro 3'€eQHaHWi 3 BMXOAOM Apyroro LMdpPOBOro Komnaparopa, a Buxig nigkniovyeHuin o nepLluoro Bxoay
Apyroro Tpurepa, Buxig apyroro enementa | 3'egHanun 3 gpyrum Bxogom AL, Buxig nepworo unmdposoro
KoMnapaTtopa nigknoyYeHnn 00 BXxody AudepeHLiloyoro enemeHTa, Buxig AKkoro 3'egHaHui 3 Apyrum
BXOJOM pO3MOAinioBaya TakTiB Ta 3i BXogoM enemeHTa HI, Buxig skoro nigknioyeHwuid 4O NepLuoro Bxoay
4yeTBEpPTOro enemeHTa |, Apyruim BXig SIKOro 3'egHaHMiM 3 BUXOAOM OpYroro reHepartopa iMnynbciB, a BuUXig
NiAKMIYEHMIA 00 NEPLLOro BXxoay po3nogintoBaya TakTiB.

[[ONoBHMM HegoMiKoOM AaHOoro NPUCTPOr € Te, WO BiH He O03BONAE nif Yac BUMIPIOBaHHSA TErMmoBOro
nopTpeTa poTopa rigporeHeparopa B Npoueci noro poboTn BU3Ha4aTu NOMOXEHHS poTopa rigporeHeparopa
Yyepes BiACYTHICTb MOXNMBOCTI AOCTYNy OO MOro 06epTOBMX YaCTWH, LLO YCKNaAHKE OnepaTUBHWUIA MOLUYK
MiCUsi NpPOrHo3oBaHOro neperpisy abo MOLWKOMDKEHHS i30nsduii, BHacnigok 4Yoro 36inblyeTbcd 4ac
AiarHOCTyBaHHSA poTopa rigporeHeparopa Ta 3BYXYyTbCA PYHKLiOHaMNbHI MOXIMBOCTI NPUCTPOIO.

B oOcHOBY KOpUCHOI MoAeni nocTaBreHa 3ajada CTBOPEHHS MNPUCTPOl0 Ansi OEe3KOHTaKTHOro
BMMIpPIOBaHHA TemnepaTtypu poTopa rigporeHeparopa, B SIKOMY 3a paxyHOK BBeOEeHHS HOBWX OnokiB Ta
3B'A3KIB MK HUMM 3'ABNSAETHCA MOXMMBICTb Ha NPaUIOOYOMY rigporeHepaTopi nNig 4Yac BUMIPIHOBaHHS
TENMOBOro MopTpeTa poTopa rigporeHepartopa BM3HaA4YaTM MOMOXEHHS WOro poTopa, WO [A03BOSE
onepaTMBHO BM3HA4YaTKM MicLS MNPOrHO30BaHOro neperpisy abo MOLWIKOMKEHHS i30nsuii, BHaAcnigok 4oro
3MEHLWYETbCA Yac [iarHoCTyBaHHA poTopa rigporeHepaTopa, a OTXe, PO3LUMPHTLCA (YHKLiOHANbHI
MO>XIMBOCTi MPUCTPOIO.

MocTaBneHa 3agava BUPILLYETLCA TUM, WO Y NPUCTPIN Anst 6€3KOHTAKTHOro BMMIpIOBaHHSA TemnepaTypu
poTopa rigporeHepaTopa, WO MiCTUTb OB'eKTMB, ABa reHepatopu iMMNynbCiB, NEPLUNA AifbHMK 4acToTw,
YoTMpKU enemMeHTn |, Tpyu UMPPOBMUX KOMMApPATOPM, OATYMK MOSIOXKEHHS, ONOK 3agaHHsA MOJIOXEHHS,
po3nogintoBay TakTis, ABa pericTpu, UMpoBun cymaTtop, Asa Tpurepu, 6nok 3agaHHsa WBWMAKOCTI, iHAMKaTOP,
N Asepkarn, n MiH3, MiHiRKy N OKpeMux iHpayepBOHMX AaTyukiB, KomyTtatop, bydepHui perictp, nepini
NiYUNBHUK, OBa KEPOBaHMX MiOCMMOBaYi, BiJEOKOHTPONbHUIA OMOK, reHepaTtop Hanpyru, WO 3MiHIETbCA
cTyniH4acto, 6nok nam'aTti, aHanoro-uMpoBun nepeTBoptoBaY, iHTepdencHnn 6nok, AudepeHuirynin
enemMeHT, enemeHT HI, npuyomMy 3a 06'eKTMBOM 3aKpinneHi N Asepkan Ha ONTUYHIN NiHINLI TaKUM YMHOM, LLO
X MAOLWMHN YTBOPKTL KyT 45° 3 rofioBHOK ONTWYHOK BICCKO i HA OAHIN OMTUYHIM OCi 3 A3epKanamu
BCTAHOBIIEHI N MiH3 Ta N OKpPeMUX iHpadYepBOHNX AaTUMKIB, BiAMNOBIAHO, BMXig NEpLIOro AiflbHMKa 4acToTu
nigknoydeHMn Oo  BxofiB  OydpepHoro perictpa, nepworo niynibHWKA Ta 4O MNEPLUOro  BXOAY
BiJ€OKOHTpONbHOro 6noka, ApyrMin Ta TPeTin BXogu SKOro 3'egHaHi 3 BMXOZamu MEepLIoro Ta OpYyroro
KepoBaHWX NiAcuNioBayis, nepLui BXoau SKUX NiJKMYeHi A0 BUXOAQY reHepaTtopa Hanpyru, Lo 3MIHIETbCS
CTyniH4YacTo, a gpyri BXxoau 3'egHaHi, BignoBigHO, 3 NepwyM Ta ApyrMM Buxodamu Gnoka nam'aTi, BxigHa
undpoBa LWMHA SKOro MiAKMYeHa A0 BWXIOHOI LM@POBOI LWIMHU MEPLUOro MiYuNibHUKa, YeTBEepTUW BXig
BiJEOKOHTPOSIbHOrO ©Orfioka pas3om 3 MnepluM BXOAOM aHaroro-umdpoBOro nepeTBoploBaya 3'e€dHaHi 3
BMXOAOM KOMyTaTopa, BxigHa uMdpoBa LWKMHa AKOro MigknoYeHa 0o BUXIQHOI LUMdpoBoi WwuHn BydepHoro
pericTpa, BxigHa uudpoBa LWnHa AKOro 3'egHaHa 3 BUxogamu FiHINKM N OKpeMux iHdppavepBOHNX OaTUMKIB,
BMXigHa uUMdpOBa LWKMHA aHanoro-undpoBoro nepeTBoploBava NigkniovyeHa yvepes iHTepdencHMn 6ok B
kona EOM, BuxigHa uumdpoBa LWrHa Ornoka 3aaHHs MOJIOXKEHHA 3'€dHaHa 3 MepLUol BXiAHOK LUGPOBOHO
LUMHOIO nepLlioro uMdcpoBOro komnapaTopa, Apyra BxigHa uUMdpoBa LUMHA SKOrO pasoM 3 BXiAHUMU
UMpPOBUMM LUIMHAMWU MEepLUOro Ta APYroro pericTpiB MigknoyeHi 4o BuXigHOT LMEPOBOT LUUMHK AaTyuka
MOMOXEHHS!, BUXi4 NepLloro UnugpoBoro komnapaTtopa 3'€4HaHMn 3 NepLUiMM BXOOOM MNepLUoro enemMeHTa I,
OpYruin BXia SIKOro NigknioYeHuin 4o NepLloro BUXo4y ApYyroro Tpurepa, a Buxif 3'eqHaHuii 3 nepLunm BXo40M
nepLworo Tpurepa, ApYrvi BXid SKOro MigknioYeHurn OO Opyroro BMxody Apyroro Tpurepa, Apyra BXigHa
uncpoBa WMHa Apyroro LMdpoBOro komnapaTtopa 3'eHaHa 3 BUXiZHOK LMdPOBOIO LWNHOK 6oka 3agaHHsA
WBMAKOCTI, a nepwa BxigHa uudpoBa WKWHA nigknwvyeHa A0 BMXIAHOT UMAGPOBOT LWMHM LMEPOBOro
cymartopa, nepwa i gpyra BXigHi UMdpOBi LUMHM SKOro 3'€gHaHi, BignoBigHO, 3 BUXiAHUMU LMpPOBMMHK
WMHaMM MNepLlioro Ta ApYyroro pericTpis, BXoAM SKMX MNigKMOYeHi, BigNoOBigHO, OO MepLlioro Tta Apyroro
BMXOAIB po3nogintoBava TakTiB, TPeTih BUXi4 SKOro 3'€AHaHWi 3 ApyrMM BXOLOM LPYroro Tpurepa, Buxig
nepLioro Tpurepa nigkno4YeHnn OO NepLlioro BXoAy APYroro ernemeHTta |, gpyrun Bxig skoro 3'egHaHun 3
BMXOAOM MEpPLUOro reHepaTtopa iMnynbCiB, a BUXig MiOKIOMEeHU 0O BXOAIB NEepLloro AiflbHMKa 4acToTy,
reHepaTopa Hanpyru, WO 3MIHIETbCA CTYMiHYaCcTO, Ta KOMyTaTopa, BUXIOHI LUUMPOBI WKMHM NepLloro Ta



Opyroro pericTpiB 3'egHaHi, BignoBigHO, 3 MEpLUOK i APYrow BXiAHUMWU LUGPPOBMMU LLUMHAMMU TPETLOro
LUMpoBOro KoMNapaTopa, BUXig SIKOro niakmioyYeHnn 4o NepLioro Bxoay TpeTboro enemeHTa |, gpyrunm Bxig
SIKOro 3'€e4HaHWI 3 BMXOAOM Apyroro LMdpPOBOro Komnaparopa, a Buxig nigkniovyeHuin o nepLluoro Bxoay
apyroro Tpurepa, Buxig Apyroro ernemeHta | 3'egHaHuMnM 3 OpyruM  BXOAOM  aHanoro-umMdpoBoro
nepeTBoptoBaYa, BuUXig Neplloro UudpoBOro KomnapaTtopa nigknioYeHun 0O Bxody AndepeHuitooyoro
enemMeHTa, BUXig SiKoro 3'egHaHui 3 Apyrum BXO4OM po3nogintoBada TakTiB Ta 3i Bxogom enemeHta Hl, Buxig
SKOro MigKMYEeHM 0O NepLloro BXo4y YeTBEepTOoro enemeHTa |, apyrunm Bxig sikoro 3'€egHaHuin 3 BUXOOOM
Opyroro reHepatopa iMnynbCiB, a BMXi4 NiAKNIOYEHUA 00 NepLloro BXo4y po3nofintoBaya TakTiB, 3rigHO 3
KOPWUCHOIO MOAENI0, BBEOEHO YETBEPTUI LMGPOBUIA KOMNapaTop, TPETIl pericTp, APYrun SinbHMK 4acToTy,
Opyruin nivnneHUK Ta gewmdpaTtop, NpMyOMYy BUXiAHa UMpPOBa LWIMHA faTyvMka MOMOXEHHs 3'eqHaHa 3
NepLUo BXiQHOK UMEPOBOK LIMHOK YEeTBEepPTOro LUMGPOBOro KomMnapatopa Ta 3i BXiAHOW LMGPOBOIO
LUMHOK TPEeTbOro perictpa, BuxigHa uMdpoBa LIMHA SKOro MigkniveHa A0 Apyroi BXiAHOT UndpOBOI LUNHK
YeTBEpPTOro UM@POBOro Komnaparopa, BuXig sKoro 3'egHaHvui 3 OpyrMM BXOOOM TPeTbOoro perictpa Ta 3i
BXOOOM [ApYroro AifbHMKa 4acToTu, BUXif SIKOTrO NiAKMYEeHWd A0 ApYroro Bxody APYroro niYunbHUKa,
nepLUnn BXig4 SIKOro pasoM 3 nepLiMM BXOAOM TPEeTbOro perictpa 3'€4HaHi 3 BUXOAO0M NepLuoro umdpoBoro
KomnapaTopa, BuxigHa uudpoBa LWMHA OPYroro NivuMnbHWKa MigknyYeHa A0 BXiAHOT LMAPOBOI LUNHK
JewmndgpaTtopa, BuxigHa umdpoBa LWNHa SKOro 3'egHaHa 3i BXigHO LMpoBOLO LLUMHOL iHAMKaTopa.

MpucTpin gna 6e3KOHTaAKTHOrO BUMIPIOBaHHS TemnepaTypu poTopa rigporeHepaTopa MOSICHETLCA
KPECIEeHHsIM, Ha sSIkoMy 300pakeHa Moro CTPYKTypHa cxema.

Ha cxewmi: 1 - potop rigporeHepartopa; 2 - ob'ektus; 3.1 — 3.n asepkan; 4.1 — 4.n niH3; 5 - onTuyHa
niHinka; 6 - niHivika n I4-gatumkie 6.1 - 6.n; 7 - gudepeHuitounin enemeHT; 8 - 6nok 3agaHHs NOMNOXEHHS; 9 -
nepwun undposun komnapatop; 10 - nepwwuin enemeHT |; 11 - nepwwnii reHepaTtop iMnynecis; 12 - nepwmn
Tpurep; 13 - gpyrun enemeHT |; 14 - nepwun ainbHUK Yactotn; 15 - BydepHun perictp; 16 - TpeTin pericTp;
17 - 4veTBepTMI umMdpoBUA KomnapaTop; 18 - Apyrvin AinbHWK 4acTtoTu; 19 - Apyrui niymnbHuk; 20 -
aewmdpartop; 21 - iHankaTop; 22 - enemeHT HI; 23 - gatynk NonoxeHHsi; 24 - opyruin reHepaTop iMnynbCis;
25 - yeTBepTUI enemeHT |; 26 - po3noaintoBay TakTi; 27, 28 - nepwunn Ta pyrum perictpu, BianoBigHo; 29 -
undcpposun cymatop; 30 - 6nok 3agaHHs weuakocTi; 31, 32 - TpeTin i apyrni umdpoBi KomnapaTopw,
BignoBigHo; 33 - TpeTii enemeHT |; 34 - gpyrun Tpurep; 35 - komytartop; 36 - ALI; 37 - iHTepdelicHnin 6nok;
38 - nepwmn nivunbHKK; 39 - 6ok nam'aTi; 40 - reHepaTop Hanpyru, WO 3MIHIETLCSA CTyniH4YacTo; 41, 42 -
nepwvin Ta APYrMA KepoBaHi migcunioBadi, BiAnoBigHO; 43 - BiOEOKOHTPOMbHWIA GrOK, Npuyomy 3a
06'ekTnBOM 2 n a3epkan 3.1 -3.n 3akpinneHi Ha ONTUYHIN NiHINLI 5 TAKUM YMHOM, LLO iX NIOLMHN YTBOPIOKTb
KyT 45° 3 rONOBHOIO ONTUYHOIO BICCHO | HA OAHIN ONTWUYHIN OCi 3 A3epkanaMn BCTaHOBMEHI n niH3 4.1 — 4.n Ta
n okpemux IY-gaTumkiB 6.1 - 6.n, BigNOBIgHO, BMXig NepLIOro AinbHWKa 4acTtoTy 14 Nigkni4veHun 0O BXOAiB
OycepHoro perictpa 15, nepworo niynneHuMka 38 Ta 0O MepLIoro BXo4y BiOEOKOHTPONbHOro Groka 43,
Opyruin Ta TpeTin BxoAu sKOro 3'e4HaHi 3 BMxogamu nepluoro 41 Ta gpyroro 42 kepoBaHuX MigcuroBadie,
nepwi BXogu AKMX MNIAKMYEHI OO BMXOAY reHepaTopa Hanpyru, Lo 3MiHIeTbCa cTyniHdacTto, 40, a gpyri
BXOAM 3'€dHaHi, BiANOBIAHO, 3 NepwnmM Ta gpyrum Buxogammu 6noka nam'ati 39, BxigHa undposa LLMHa SKOro
nigknoyeHa o BMXIQHOI UMEPOBOI LWIMHWM MEpPLIOro mivunbHuka 38, 4yeTBepTUN BXi4 BiA€OKOHTPOMbLHOrO
6rnoka 43 pasom 3 nepwwum Bxogom AL 36 3'egHaHi 3 Buxogom Komytatopa 35, BxigHa uudposa wWnHa
AKOro NigknioveHa 00 BUXigHOI UM@pOoBOi WKHK OydepHoro perictpa 15, BxigHa uUugpoBa LWKMHA SKOro
3'egHaHa 3 BUXogamu fiHikn n okpemmnx I4-gatymkie 6.1 - 6.n, BuxigHa umdposa wuHa AL 36 nigkniodeHa
yepes iHTepdericHuin 6nok 37 B kona EOM, BuxigHa undpoea wnHa 6noka 3agaHHs NONOXeHHs 8 3'egHaHa
3 NepLUol0 BXiOHOW LMPOBOIO LUMHOK NEPLLOro LngpoBoro komnapartopa 9, Apyra BxigHa LMdpoBa WnHa
AKOro pa3om 3 BXigHUMU LMPOBUMU LLIMHAMK nepioro 27 Ta gpyroro 28 pericTpiB NigkmoyeHi 4o BUXIgHOT
UMPOBOI WMHWN AaTymKa NOMOXeHHs 23, BMXig neplioro umMdpoBoro komnapatopa 9 3'egHaHui 3 nepLumm
BXo4oM neplioro eniemeHTta | 10, gpyrui Bxig SKOro NigkrtoyeHnin o NepLlioro BUxXo4y apyroro tpurepa 34,
a Buxia 3'eQHaHVIA 3 NMepwmnm BXOOOM neplioro Tpurepa 12, Apyrvi BXid SKOro nigkmnoyYeHnn o Apyroro
Buxody apyroro Tpurepa 34, gpyra BxigHa umdpoBa WnHa gpyroro umgposoro komnapartopa 32 3'egHaHa 3
BMXIiZHOM LMdpOBOK LWNHOK Onoka 3agaHHa weugkocTi 30, a nepa BxigHa undpoBa LWnHa nigkioyeHa oo
BUXIiAHOT LMPPOBOI WNHM LMPOBOro cymartopa 29, neplua i gpyra BXigHi LMPOBI LLMHU SKOro 3'eAHaHi,
BiONOBIAHO, 3 BUXIOHUMMW LIMPOBUMIN LLIMHAMM NepLuoro 27 Ta apyroro 28 pericTpis, BXOAM SKUX NiAKITHOYEHI,
BiONOBIAHO, 0O NepLUOro Ta ApYyroro BMXOAiB po3nofintoBava TakTiB 26, TpeTin BuXig sKoro 3'egHaHUn 3
Opyrum BxofoM Apyroro Tpurepa 34, Buxig nepluoro Tpurepa 12 nigknoyeHnin 4o nepLloro BXoAdy ApYyroro
enemeHTa | 13, gpyrum BXig sIKOoro 3'eAHaHWM 3 BUXOOOM MNeEpLUOro reHepaTtopa iMmnynecie 11, a Buxig
nigKnNioYeHnn 0O BXOAIB NepLloro AinbHuka Yyactotu 14, reHepatopa Hanpyry, Lo 3MIHIOETLCA CTyNiHYacTo,
40 Ta komyTatopa 35, BuxigHi uMdpoBi WKHK NepLioro 27 Ta gpyroro 28 pericTpis 3'egHaHi, BignoBigHo, 3
nepLUoo i Apyrow BXiGHMMU LMPOBMMU LWIMHAMKU TPETbOro umMdcpoBoro komnapatopa 31, BuXig sKOro
NiAKMYEeHUA 0O NepLUIOro BXOAY TpeTboro eniemenTa | 33, apyrum BXig sIKoro 3'egHaHui 3 BUXOOOM OpYroro
LuMdpoBoro kKomnapatopa 32, a BMXig NigknoYeHUn O NepLloro BXo4y Apyroro Tpurepa 34, Buxig gpyroro
enemeHta | 13 3'egHanmi 3 gpyrum Bxogom AL 36, Buxig nepworo uudpoBoro komnapatopa 9
nigknovyeHn o Bxody AudbepeHUiloloyoro enemeHta 7, BUXi4 SKOro 3'edHaHWin 3 gpyrMm  BXOAOM
posnoAinioBaya TakTiB 26 Ta 3i BxogoMm enemeHTa HI 22, Buxig Akoro nigknyeHWin 0O NepLuoro Bxoay



yeTBepTOro enemeHTa | 25, apyrmni BXig sIKOro 3'egHaHWn 3 BUXOOOM APYroro reHepartopa iMmnynbeciB 24, a
BVXiZ NiOKMIOYEHWA OO MNepLloro BXody po3nofinioBaya TakTiB 26, BuxigHa umdpoBa LUMHA [aTyvka
NnonoxeHHs1 23 3'egHaHa 3 NepLUOD BXiAHOK LMEPOBOK LLMHOK YETBEPTOro UundpoBoro komnapaTtopa 17 ta
i3 BXigHOM LMGPOBOLIO LUMHOK TPeTboro perictpa 16, BuxigHa umMdpoBa WKHA AKOro nigknideHa oo apyroi
BXiOHOT LUMPOBOI LUMHK YeTBEPTOro LMdpoBoro komnapatopa 17, Buxig sikoro 3'€eaHaHnin 3 4pyrnM BXOAOM
TpeTboro perictpa 16 Ta i3 BXOAOM APYroro AifibHMKa Yactoty 18, Buxig SIKOro nigkno4veHuin oo gpyroro
BXOAY OpPYroro nivymnbHuka 19, nepLiuni BXig SKOro pasom 3 nepLunm BXo4oM TPeTboro perictpa 16 3'egHaHi 3
BMXOAOM NepLioro LmMdpoBoro komnapatopa 9, BuxigHa umgposa LwmHa gpyroro nivunbHuka 19 nigknioyeHa
[o BxigHOI umdpoBoi WnHK gewmndpatopa 20, BuxigHa umdpoBa LWMHaA 4KOro 3'egHaHa 3i BXiAHOM
LUMPOBOIO LWMHOMK iHAMKaTopa 21.

MpucTtpin npautoe Takum YuHoMm. Mpu nogadi Hanpyru XmneneHHa nepwuin 11 Ta gpyrun 24 reHepaTtopu
iMNynbCiB  noynHatoTe  dopmyBaTu  BIiANOBIAHI  nocnigoBHocTi  iMnynbeiB.  [loTik  iHpayepBOHOro
BMMNPOMIHIOBaHHSA, SIKUA CTBOPIOETLCH NOBEPXHEK poTopa rigporeHepatopa 1, WO 3HaxXoAUTbCA Ha AesiKin
BiCTaHiI Big ONTUYHOI CMCTEMM NPUCTPOLO, NoTpannse Yepes 06'ekTmB 2, yepes n a3epkan 3.1 -3.n Ta yepes
n niH3 4.1 — 4.n Ha onTu4Hy ninHinky 5 n IY-gatumkis 6.1 - 6.n, po3TawloBaHMX B3OOBX pajiyca poTtopa.
OueBunaHo, Wo npu obepTaHHi poTopa rigporeHepatopa 1 B KOXXEH MOMEHT Yacy B rnone 30py MiHinku n Y-
patyukie 6.1 - 6.n noTpannsie nuwe parMeHT NOBEPXHi B3AOBX pagiyca potopa. OTpumytoun doparmMeHTu
TENNOBOro 300paXkeHHsl, MOXHa NobyayBaTy TENNOBUA NOPTPET BCiel NOBEpPXHi poTopa rigporeHepaTopa 1 B
npoueci noro poboTu.

Axwo poTtop rigporeHepatopa 1 3HaxoguTbCs B HEPYXOMOMY CTaHi abo Moro LWBMAKICTb 0b6epTaHHs
MEHLUA BiJ HOMiHANbHOI, TO Ha eKpaH BiAEOKOHTPONbHOro 6rnoka 43 TennoBe 306paxeHHs1 NOBEPXHi poTopa
He BmBOAMTLCS. Lle o6ymoBneHo HacTynHuM. [ig BNNMBOM Apyroro reHeparopa iMnynbciB 24 no4eproso Ha
BMXOAax posnogintoBaya TakTiB 26 dopmytoTbca curHanu. CurHanom 3 nepLioro BMxody po3anoAintosadva
TakTiB 26 B nepwun perictp 27 3anucyeTbCa KOA 3 BUXOAY AaTyuka nonoxeHHs 23. B gpyrun perictp 28
CuUrHamoMm 3 [pyroro BUXOZY pO3nogintoBava TakTiB 26 3anuMcyeTbCsA iHWMM KOL4 3 BMXOAY JAaTyuka
nonoxeHHst 23. PisHnusa 3a3HayeHux KOAiB 3a OAMHMLLIO 4Yacy, Wwo 3abesnedyyetbcs OpyruM reHepaTtopom
imnynbcie 24, sBnse cobot WBMAKICTE 0bepTaHHA poTopa rigporeHepatopa 1, WO i BM3HaAYaeTbCcsa B
uMdppoBoMy cymatopi 29 Ta nodaeTbCs Ha MNepLUMiA BXid Opyroro LudgpoBoro komnapartopa 32, B sikOMy
30INCHIOETLCS MOPIBHAHHA Y BUMMSAAI KOAIB NMOTOYHOI LWIBMAKOCTI 00epTaHHs poTopa rigporeHepartopa 1 3
HOMiHanbHO, fKa 3anucaHa B 6roui 3agaHHs weuakocti 30. OgHoYacHO curHanu 3 BMXoA4iB nepioro 27 T1a
apyroro 28 pericTpiB HagxogdTb Ha BXoAW TpeTboro uudpoBoro komnapatopa 31, ge BigbyBaeTbes
nepesipka Hanpsmy obepTaHHsA poTopa rigporeHepaTtopa 1. B pasi KOpeKTHOro BUMIpHOBaHHS LUBUAKOCTI, Ha
BMXOAi TPETLOro LMdpoBoro komnapatopa 31 3'9BNSETLCA CUrHan fnoriYHoi OAVHWLI, SKMIN BigKpUBae TpeTin
enemeHT | 33. Y BuMnagky, KOMM LWBMAKICTb MEHLIA Bif HOMIHANbHOI, Ha BMXO4i OPYroro uUMcpoBOro
koMnapatopa 32 3'ABMNsETbCA CUrHan foriYHOro Hyns, sikun yepes TpeTiv enemeHT | 33 nig gieto curHany 3
TPETbLOro BUXOAY po3nogintoBaya TakTiB 26 3anucyetbcs B Apyrun Tpurep 34. MNpu ubomy Tennosuin noptpeT
poTopa He iKCYETbCS.

Axkwo X weuakicte obepTaHHa poTopa rigporeHepatopa 1 cTae piBHOK HOMiHamMbHIN, TO Ha APYyromy
BMXOAi Apyroro Tpurepa 34 3'dBNSAETbCS CUrHam FOrYHOro Hyns, Ha WMOro nepomMy BUXOAi 3'ABNSAETbCS
curHan norivyHoi oAuHUUI, SIKMI NoAaeTbes Ha BXig neplioro enementa | 10. B MoMeHT obepTaHHs poTopa,
KOMn BiH 3HAX0OUTbCA B YMOBHOMY MOYaTKOBOMY MOMOXEHHI, KOAW 3 BUXOQY AaTymka NOnoXeHHs 23 Ta 3
BMxony Onoka 3agjaHHs MonoxeHHs 8 30iraloTbcs, Ha BuXxoA4i Meplioro LMdpoBoro komnapatopa 9
3'ABNSAETbCA CUrHaN NOriYHOI OAUHULI, SiKuM Yepe3 neplmnin enemeHT | 10 BCTaHOBMOETLCA B OANHUYHUIA
CTaH nepwun Tpurep 12. BHacnigok LbOro iMnynbcu 3 BMXOQY NepLioro reHepatopa imnynbcie 11 yepes
apyrun enemeHT | 13 noymHalTb HAAXO4MTU B BIOKM, 3@ AOMOMOIOK AKMX (POPMYETHCS TEMMOBUI MOPTPET
Ha eKpaHi BiJeOKOHTPOrbLHOro 6noka 43.

KopekTHiCTb BUMIptOBaHHS LIBMAKOCTI obepTaHHA poTopa rigporeHepatopa 1 3abesnevyetbcs Tak. B
MOMEHT MOSIBM CWUrHany foriyHOi OAMHMUI Ha BMXOA4i Mmepuoro uMdpoBOro komnapatopa 9 Ha BMXOAI
andepeHuioyoro eneMeHTta 7 3'9BMSETbCA KOPOTKUM iMNYNbC, SKMM BCTAHOBIIOETBCH Y MNOYaTKOBE
NoNoXeHHs1 po3nogintoBay TakTiB 26. B ueih momeHT 4yepe3 enemeHT HI 22 uyetBepTtuii enemeHt | 25
3aKpmMBaeTbCs | nojadva iMNynbCiB 3 ApPYroro reHepatopa iMnyneciB 24 B posnogintoBay TakTiB 26
6rokyeTbcs. lMicnsa 3aBepLUeHHs iMNynbCy 3 BUXOAY AndbepeHLitotodoro enemeHTa 7 pobota posnogintosaya
TakTiB 26 poO3noyMHaETbCA crnoyaTtky. Taka Aid 0O3BOMNSE YHUKHYTU CUTyaLlil, KOonu B nepwuin perictp 27 3
JaTtynka MonoXeHHs 23 3anucyeTbCsl Ko, sSIKMA Mae 3HayeHHsl, 6nv3bke OO MakcUMarbHOro, a B ApYrum
perictp 28 3anucyeTbCca koA, 3HAYEHHs1 Akoro gewlo Ginbwe 3a novatkoBe. O4YeBUOHO, WO MNpU LbOMY
0b4MCneHHs WBMAKOCTI poTopa rigporeHepatopa 6yge HEKOPEKTHUM.

3anexHo Big KyTOBOi LWBMAKOCTI 06epTaHHs « poTopa rigporeHepatopa 1 BubOpaHa w4actoTa
dopmyBaHHs iMnyneciB fi  nepworo reHepatopa iMnynbCiB 11, WO MOB'A3aHO  CHIBBIgHOLIEHHSAM
fi/in=w/(2n-m), ae m=360°/B, B - MiHiIManNbHMIM CEKTOP MOBEPXHi pOTOpa, WO NoTpansise B nosne 30py MiHiNkK n
IY-gaTtymkiB 6.1-6.n, n - KoediuieHT AineHHA nepworo AinbHUKa YactoTM 14, WO BiANOBIgAE KinbKOCTI
okpemux IY-gatumkie 6.1, 6.2,...,6.n. Omke, 3 yacTtoTolo fi/n, NpM HOMIHaMbBHIN LWBUAKOCTI 0b6epTaHHSA



poTopa, Ha BUXOAI NepLloro AiribHuKa Yactotn 14 3'aBnsioTbes iMAynbcu, SkuMu gikcyroTeca y 6ydepHomMy
perictpi 15 Ha yac AT=n/fi enekTpuyHi curHanu B aHanoroBomy BUrMaAi 3 BUXoAiB n okpemux 1Y-gatyukis
6.1, 6.2,...,6.n. AMNNiTYyam unx curHanis NponopLinHi TemnepaTypi eneMeHTapHnxX AiNgHOK NoBepxHi 06'ekTa
(kinbkicTe Takux AingHok N=n-m). Komytatopom 35 3A4iMCHIOETLCA 34nTyBaHHSA iHopmalii 3 6ydepHoro
perictpa 15 3 HacTynHuUM ii NepeTBOPEHHAM i3 napanensHOro BUrMagy NpeacTaBneHHs B MOCHiAOBHUN.
CdpopmoBaHum Takum YMHOM cuUrHan 3 BUXOAy KomyTaTopa 35 noTpannse Ha BXid BiAEOKOHTPONbHOro 6noka
43 i Ha Bxig AU 36, B sikomy BiH NepeTBOPIOETLCA B LMdpoBY opmy Ta vepes iHTepdencHun onok 37
nepepaetbcs B EOM.

["eHepaTop Hanpyry, WO 3MIHIOETLCA CTyniHYacTo, 40, nepwwnin 41 Ta gpyrmn 42 kepoBaHi nigcunoBavi i
6nok nam'siti 39 npusHadeHi ans opMyBaHHS CUrHasniB PO3ropTkM BigeoKOHTponbHoro 6noka 43. CurHan
yacTtoToto fi, LLIO HAOXOAMTb Ha BXiO reHepaTopa Hanpyru, WO 3MIHKETbCA CTyniHdYacTo, 40, Ha BMXoai
npuimMmae cTyniHyacTty dopmy (MICTUTb n CKNagoBux) i MogaeTbCcs Ha Bxogu nepworo 41 i gpyroro 42
KepoBaHMX MigcuntoBadie, KoeqilieHT NiACMNEHHS SKNX 3a4aeTbCs BUXIQHUMM curHanamm 6noka nam'aTi 39.
Mpu ubomy koedpilieHTV niacuneHHs nepworo 41 Ta gpyroro 42 kepoBaHWX NiACUIOBAYiB 3a4al0TbCA Tak,
Lo Ha ix Buxogax hopMyoTbCs cUrHanu, nponopuinHi Ri-singj Ta Ri-cosg; BignosigHo, ae Ri - pagiyc, ¢j - kKyT
KOOpPAMHATU eNneMeHTapHOI OiNSHKU MOBEPXHi poTopa B MOMSAPHIA CMCTEMI KoopauHaT, Wwo O6yMOBMEHO
cUrHanamu 3 Jatuuka nonoxeHHs 23. Mpu usoMy i=0,n, j=0,m.

Ha Bxig 6noka nam'ati 39 curHann HagxoasiTb 3 NepLIOro nidnnbHuka 38, koedilieHT nepepaxyHKy sIKoro
OopiBHIOE M. B pe3ynbTaTi Ha ekpaHi BigeoKOHTponbHOro 6rioka 43 npu HasBHOCTI ogHOro iHpopmMauinHoro
curHany, OBOX CUrHanis po3ropTkM Ta CurHamny 3 BUXOAY neplloro AdinbHuka 4vactotn 14 dopmyeTtbes
300paxeHHs, Lo BignoBigae TennoBomMy NopTpeTy poTopa rigporeHepartopa 1.

OuyeBngHo, WO 3rigHO 3 3anporNoOHOBaHMM anropuTMOM CKaHyBaHHs poTopa rigporeHepatopa 1
3OINCHIOETLCA crovaTky B34OBX Aesikoro pagiyca Rj. Konu 3akiH4eHO CkaHyBaHHSA N TOYOK, LUO fiexaTb Ha
pagiyci Rj, 3AINCHIOETbCA CkaHyBaHHA N TOYOK, WO nexatb Ha pagiyci Rj+1. Tak 3Haxoautbca KpyroBa
po3ropTka BCbOro TEMMOBOro 300paxeHHs poTopa rigporeHepaTopa 1 B npoueci noro poboTw.

BusHauveHHs1 nonoxeHHsa poTtopa rigporeHepatopa 1 B KOXKEH MOMEHT 4acy 3A4iNCHI0ETbCSA Tak. B momeHT
MosIBM CUrHamy Ha BMXOAi MepLIoro uMdpoBoro komnapatopa 9 TperTin perictp 16 Ta gpyrui nivymnbHuK 19
obHynawTbea. MpunycTMo, WO Le 34iNCHINETBCA B MOMEHT, KOMW Ha BMXOAi AaTyuMka MOSNOXEHHA 23
3'ABNAETbCA HyNboBUN koAd. [pu ubOMY Ha BMXOAi YeTBepToro umdpoBoro komnapatopa 17 3'ABNSETLCA
curHan noriyHoro Hyng. Yepes gesikuii yac npu MOBEpPHEHHI poTopa Ha NeBHWUM KYyT Ha BMUXOAi OaT4yuvka
NnonoXeHHst 23 3'ABNSAETbCA KoA, BiOMIHHWIA Big Hyns, BHAcnifoK 4Oro Ha BWUXOAi YeTBEepTOro LugpoBoro
komnapaTtopa 17 3'9BNAE€TbCA CUrHanm nOrivyHOT OAWMHWUI, SKUM KOO 3 BMXO4Yy AaTyMKka MNONOXEeHHa 23
3anucyetbcs B TpeTin perictp 16. B pesynbTtaTi Ha BMXxoAdi YeTBepToro undposoro komnapatopa 17 3HoBy
3'ABNAETLCA CUrHan noriyHoro Hyns. MNpu Yeprosin 3MiHi LMPOBOro KoAy Ha BUXOAi AaTuuKa NOMNoXeHHs 23
Ha BMXO4i YeTBEPTOro UMPOBOro kKomnapartopa 17 3HOBY 3'ABMSAETbLCA CUrHamM foriyHoi oguHuUui. Takum
YMHOM, chopMOBaHa MOCMIAOBHICTb IMNYNbLCIB MOAAETLCA Ha BXi4 APYroro AinbHWKa 4actotun 18, koedidieHT
JineHHs akoro fopisHoe M. [Npu ubOMy Ha BUXOAi ApYyroro nivynnbHuka 19 hopMyeTbCa NOCMIAOBHICTb KOAiB,
3MiHa SKMX 3AINCHIOETLCA NPW 3MileHHi poTopa rigporeHepaTtopa 1 Ha oguH nontoc. Li kogm nogatoTbes
yepes gewwmdpartop 20 B iHAMkaTop 21, 3a AOMOMOrOK SKOrO MOXHA BiACMIOKOBYBATU B KOXXEH MOMEHT
yacy, B AKOMY MOMOXeHHi 3HaxoauTbCS poTop rigporeHepartopa 1.
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