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(57) Pedpepar:

MpucTpin ana TennoeisiHOro AiarHocTyBaHHs OOMOTOK poTopa rigporeHepaTopa, WO MICTUTb
00'ekTMB, [OBa reHepaTtopu iMNynbCiB, AINbHUK 4acToTW, N'ATb eneMeHTiB |, Tpu UMdpOoBI
KoMnapaTopw, OaT4uK MOMOXEHHs, ONoK 3agaHHSA MOMOXKEHHS, pPO3MnodintoBady TakTiB, ABa pericTpu,
uMpoBMIN CyMaTop, YOTMpKU Tpurepw, 6ok 3agaHHs LWBMOKOCTI, N OKpeMuX iHhpavepBOHNX CEHCOPIB
iHppadepBoHOro npuiMaya, OMOK MiArOTOBKM AaHuX, KOMyTaTop, OydepHun perictp, nepLumn
NiYnMNbHUK, OBa KEepOBaHi MigCWIoBaYi, BiAEOKOHTPONbHUI BMNoOK, reHepaTop Hanpyru, 6rok nam'sTi,
andepeHuioounn enemeHT Ta enemeHdT HI. [lonaTkoBO BBEAEHO TPU NMIYUITBLHUKK, TPU PEricTpu, Tpu
enemeHTn |, enemeHt ABO, n'atmn Tpurep, komnapatop, 4eTBepTun UMpPOBUA KOoMNapaTop,
dopmyBay iMNyNbLCiB Ta UUDPOBUA HAUKATOP, MPUYOMY BUXiA AiflbHWKA 4acToTU 3'€AHaHUN 3i
BXOOOM N'ATOro Tpurepa, neplimMnm Ta OpYyruin BUXOAWM AKOro NiAKMOYeHi, BigNOBigHO, A0 nepLumx
BXO[iB LLUOCTOr0 Ta CbOMOro efnemMeHTiB |, BUXoau sKux 3'eHaHi 3 nepLimMMu Bxogamu TpeTboro Ta
YeTBEPTOro pericTpis, a Apyri BXogM pasom 3 ApyrMM BXOAOM BOCbMOro erieMeHTa | nigknoyeHi o
BMXO4Y KOMMapaTopa, BXid $KOro 3'egHaHWin 3 BUXOAOM KOMyTaTopa, MNepLliMn BXiJ BOCbMOrO
ereMeHTa | nigknoyeHnn 0o BUXOAY YETBepTOro LUmMcpoBOro kKoMnapaTopa, nepwa Ta gpyra BXigHi
UMPOBI WKMHM gKoro 3'€dHaHi, BiANOBIAHO, 3 BUXIOHUMW LMAPPOBMMW LUMHAMW TPETbLOro Ta
YeTBEpTOro pericTpis, BXigHI LMMPOBI WNHW SKUX NIGKNOYEHI A0 BUXIOHOT LMEPOBOI WWMHN OPYroro
niYvnbHUKa, a Apyri BXoAW SKUX pa3oM 3 BXOOOM hopmyBaya iMnyrnsciB Ta BXOAOM M'ATOro pericrpa
3'egHaHi 3 Buxogom enemeHta ABO, nepwwun BXig SKOro nigknioYeHWn [0 BUXOQY TPETbOro
nivYvnbHUKa, Nepwnin BXif AKOro 3'€dHaHM 3 BUXOAOM APYroro nivyvnbHUKa, a gpyrun Bxig pasom 3
ApyrMMM BXoZ4amu [Opyroro niyunbHuka Ta enemeHta ABO nigknioyeHi OO BuMXody MEpLUOro
uudpoBoro komnapaTopa, Buxig opmyBaya iMnynbciB 3'€QHaHWA 3 OPYrMM BXOAOM 4YeTBEpTOro
nivYnneHUKa, NepLUnin BXig AKOro nigknoyYeHnn 4o BUxoay BOCbMOro enemexTa |, a BuxigHa undposa
WnHa 3'egHaHa 3i BXigHOKW LMEPOBOK LUMHOK M'ATOrO perictpa, BUXigHa uudpoBa LLMHA SAKOro
nigknioYeHa o BXiAHOI UMPOBOI LWNHW UUPOBOro iHAMKaTopa, NepLunn BXig Apyroro nidnnbHUKa
3'eQHaHW 3 BUXOO4OM ApYroro enemeHTa .
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KopucHa mopenb HanexuTb 00 Ge3KOHTaKTHOI TepMoMmeTpii i Moxe 6yTu BuKopucTaHa Ans
BUMIpIOBaHHS TemnepaTypu o00'ekTiB, WO obepTaloTbCs, 30Kpema MoBepXxHi OOMOTOK poTopa
rigporeHepaTopis.

Bigomnii npucTtpin gnsi 6e3KOHTAaKTHOrO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHeparopa
(MaTeHT Ykpainm Ne 80567, M. kn. GO1K 13/08, 6ton. Ne 11, 2013), wo mMicTuTb 06'€KTUB, AiNbHUK
yacToTu, BMXig SKOro nigkniodeHnn go Bxopy OydepHoro perictpa Ta OO NepLIoro BXOAy
Bi[JEOKOHTPONBLHOro Ofoka, ApYyrMn Ta TPETii BXOAM SIKOro 3'edHaHi 3 BUXogaMuy NMepLuoro Ta apyroro
KepoBaHWX MnigcunioBayiB, NepLui BXOAW SKMX MiOKNHOYEHI OO0 BUXOAY reHepartopa Hanpyru, a apyri
BXOAM 3'edHaHi, BignNoBigHO, 3 nepwuM Ta Apyrum Buxogamu 6noka nam'siti, BxigHa LMdppoBa LUUHA
SIKOro NigknoveHa Ao BUXIAHOT UMAPOBOI LUMHW MiYMnbHMKA, YEeTBEPTUN BXid BiOEOKOHTPONbHOro
6noka pasom 3 nepwum Bxoaom 6Gnoka NiAroToBKM AaHUX 3'€4HaHi 3 BMXOAOM KOMyTaTopa, BXigHa
umMdpoBa LIMHA SKOro MigknioYeHa A0 BUXIAHOI UudpoBoi WnHW BydepHoro perictpa, BXigHa
umMdpoBa WKMHA SKOro 3'eAHaHa 3 BUXOA4AMM N OKPeMUX iHbpavyepBOHUX CEHCOopiB iHhpadepBOHOro
npunmMaya, Bmxia 6rnoka niarotoBkM gaHuX nigknioveHnn B kona EOM, BuxigHa undposa wnHa 6noka
3a[laHHA MNONOXEHHA 3'edHaHa 3 NepLluod BXIAHOKW UUMPOBOIO LUMHOK MNepLioro umgpoBoro
KoMmnaparopa, Agpyra BxigHa undpoBa LUMHA SAKOro pasoM 3 BXiAHUMWU LNPOBUMU LLUIMHAMU NEPLLOro
Ta OpYyroro pericTpiB NigkmnoveHi 40 BUXIQHOI LMAPOBOI LWMHM AaTyYMKa NOMOXKEHHS, BUXiO NepLuoro
umMdpoBoro komnapaTtopa 3'egHaHMn 3 NepLUMM BXOOOM MEpLIOro enemeHTa |, apyrum BXig sIKOro
NigKMIoYeHnn 00 NepLoro BUXOAY Apyroro Tpurepa, a Buxig 3'€QHaHui 3 nepLumMM BXOAOM MepLUoro
Tpurepa, Opyrui BXig SIKOro pasoMm 3 BXOAOM iHAMKaTopa NigknioYeHi OO Apyroro BUXOAY OpYroro
Tpurepa, nepwmn Bxig AKoro 3'€AHaHnn 3 BUXOAOM APYroro uMdpoBOro komnapartopa, apyra BxigHa
uncppoBa WKMHA AKOro MigkMoYeHa Ao BUMXIAHOT LMdpoBOi WrHM 6noka 3agaHHsA WBMAKOCTI, a nepLia
BXiAHa uudpoBa LWKMHA 3'egHaHa 3 BUXIAHOK LUUMPOBOK LUMHOK UMppPOBOro cymaTtopa, nepia i
apyra BXigHi UnMdpoBi LUMHM SAKOro NiAKIYEHI, BiANOBIAHO, OO BUXIAHMX LMMPOBUX LUXH NEpLIoro Ta
ApYroro pericTpiB, BXoAW Skux 3'€¢dHaHi, BignosigHo, 3 nepwum Ta ApyruMm BUXO4aMu po3nointosada
TaKTiB, TPETIil BUXiA SAKOro NigKNOYeHNn 4O ApYroro BXOAY ApYroro Tpurepa, Buxig Apyroro enemMeHta
| 3'egHaHun 3 OpyrMM BXoOoM Orioka NiAroTOBKM AaHMX, BMXiO MepLluoro Tpurepa nigknioveHuin ao
nepLuoro Bxody Apyroro enemeHta |, apyrui Bxig Akoro 3'€eAHaHMn 3 BUXOOOM MNepLLOro reHeparopa
iMNynbCiB, a BMXig NigKMOYEHMIA OO BXOAIB AiflbHMKA 4acTOTW, reHepaTtopa Hanpyrm Ta KkomytaTopa,
BUXiOHI UMCPOBI LWIMHM NepLIoro Ta APYroro pericTpiB 3'e4HaHi, BignoBiAHO, 3 MEPLUOD i Apyroto
BXiQHUMU UMDPOBUMM LLUMHAMW TPETLOro LMdpPOBOro kKoMnapatopa, nepLunni i apyrui BUXogm sikoro
NigKIToYeEHi, BiANOBIAHO, 40 NepLUMX BXOAiIB YETBEPTOro i N'AToro Tpurepis, Apyri BXOAW sSikux 3'€gHaHi
3 TpeTiMm BUXOAOM pO3MOAintoBaya TakTiB, a BUXOAW MiOKMYEHi, BiANOBIAHO, OO NepLuMx BXxoAiB
YyeTBEpPTOro i MN'ATOro enemeHTiB |, Apyri BXoAuM AKMX 3'€gHaHi, BigNOBIAHO, 3 BUXOAOM AiflbHUKa
4acToTH, a BUXOAM NiAKMNIOYeEHi, BignoBigHO, 4O NepLUoro i Apyroro BXoA4iB NiYuribHUKA, BUXig nepLloro
LMdpoBoro Komnaparopa 3'€gHaHMi 3 NeplivMm BXOAOM TPeTboro Tpurepa, OPYrun BXif SIKOro
NiAKIIOYeHUA O YeTBepToro BMXody po3nofinioBadva TakTiB, a BuXig 3'€QHaHUA 3 neplimMm BXOAO0OM
TpeTboro enemeHTa |, Apyrni BXig SIKOro NiAKMYeHWn 40 BUXOQY APYroro reHeparopa iMnynscis, a
BUXig 3'eQHaHUI 3 BXOAOM pO3rnogintoBaya TakTiB.

["ONOBHUM HeJonikoM JaHOro NPUCTPOIO € Te, WO BiH He A03BONsE iAeHTUdIKyBaTK Ta (ikcyBaTu
BUTOK 3 MiOBULUEHO TeMnepaTypolo nomnca obMmOoTkM poTopa rigporeHepartopa B MpoLeci
BMMIpPIOBaHHSA MOro TEMMOBOro NOpTPeTy Mg 4Yac poboTu, OCKINbKM rigporeHepaTop € crneuundivyHoo
€NeKTPUYHOK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, LLO YCKNaaHKE JOCTYN A0 Moro 06epToBMX YaCTUH.

Hanbnwkyum aHanorom Ao KOPUCHOI mogeni € npuctpii ans 6e3KOHTaKTHOro BMMIpHOBaHHSA
TemnepaTypu potopa rigporeHepaTopa (MateHT Ykpainm Ne 109069, M. kn. GO1K 13/08, 6ton. Ne 15,
2016), wo mictuTb 06'eKTMB, ABa reHepaTopw iMNYNbCIB, QiMbHWK YacToTW, M'ATb enemMeHTIiB |, Tpu
uuncppoBi komnapaTopu, AaTYMK NOMOXEHHHA, BNOK 3adaHHs MOMOXEHHs, PO3noaintoBay TakTiB, ABa
perictpy, uUMdpPOBUA CymaTtop, 4YOTupu Tpurepu, 6nok 3agaHHa LIBMAOKOCTI, iHOMKATOP, N OKPEMUX
iHpayepBOHMX CEHCOPIB iHpayYepBOHOro npurMMada, OnoK nigroToBKM [daHUX, KOMyTaTop,
OydepHMIn pericTp, NiYUNbHUK (B nodanblwioMy - Neplni NiYMNbHKK), OBa KepoBaHi niacunoBadi,
BiJEOKOHTPONbHUI ONOK, reHepaTop Hanpyrk, 6ok nam'aTi, AudepeHLitolYMIn ENEMEHT Ta eNeMeHT
HI, npuyoMy Buxig OinbHMKa 4YacToTM MigKMYeHUn Jo Bxody OydepHoro perictpa Ta 4O NepLuoro
BXOZY BiflEOKOHTPONbHOro Onoka, Apyrni Ta TPEeTi BXOAW AKOro 3'€AHaHi 3 BUXO4aMM MepLuoro Ta
OpYroro kepoBaHuX NiacunioBayis, nepLli BXoAu SKMX NiAKMYEHi 4O BUXOQY reHepaTtopa Hanpyru, a
Opyri Bxoau 3'edHaHi, BignoBigHO, 3 nepLuvMMm Ta ApYyrMM Buxogamu Onoka nam'siti, BxigHa umdposa
lWMHA $KOro MnigknioYyeHa [0 BUXiAHOT UMAPOBOI LUMHU MNEpLIoro NiYUibHWKA, YeTBEepTM BXia
Bi[JEOKOHTPOSIbHOrO Orfioka pa3om 3 MepLinm BXOAOM Orfioka MigroToBKM AaHMX 3'€dHaHi 3 BUXOAOM
KOMyTaTopa, BxigHa LM@pOoBa LWMHA SKOro MigknyeHa A0 BWXiOHOI UUPOBOI WKWHKN BydepHOro
pericTpa, BxigHa uUMpoBa WKNHA AKOro 3'€fHaHa 3 BMXO4aMM N OKPeMUX iHpavyepBOHUX CEHCOpIB
iHpayepBOHOro Mpuimava, Buxig Onoka MigroToBku AaHux nigknioveHun B kora EOM, BuxigHa
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umdpoBa LWMHa Ofnoka 3agaHHs MNONOXEHHs1 3'eQHaHa 3 MNepLlol BXIiAHOK UMGPOBOK LUNHOK
nepLoro uUMPOBOro KomnapaTtopa, fpyra BXigHa UuudpoBa LIMHA $KOro pa3oM 3 BXiAHUMU
LMdpOBMMU LWMHAMM NEPLLOro Ta APYroro pericTpiB NigkNioYeHi 40 BUXIAHOT LMGPOBOI WWMHM AaTymKka
NMOMNOXEeHHs, BUXi4 nepworo uMdpoBOro komnapaTtopa 3'€dHaHWA 3 nNeplmMm BXOOOM MepLUOoro
enemeHTa |, Apyrui BXig SIKOro NigKNYEeHNn 4O NepLloro BMXo4y Apyroro Tpurepa, a Buxia 3'€eaHaHnm
3 NepwuM BXoOOM MNepLUoro Tpurepa, Apyrun BXig AKOro pasom 3 BXOOOM iHAMKaTopa NiaKMoYeHi Ao
Apyroro Buxogy Opyroro Tpurepa, neplimim BXif SKOro 3'€gHaHWi 3 BUXOAOM APYroro umdpoBoro
KoMnapartopa, Apyra BxigHa umdpoBa LWMHA SIKOro MigkroyeHa A0 BUXIAHOI LMdpoBoi wnHM 6rioka
3a[aHHA LWBMAKOCTI, a neplia BXigHa uudpoBa LWKUHA 3'€gHaHa 3 BUXIOHOW LMMPOBOKD LUMHOK
umdpoBOro cymartopa, nepwa i gpyra BXigHi LMEPOBI LUMHW SKOrO MigKMIOYeHi, BignosigHoO, 00
BUXiAHMX LMPOBMX LLIMH MEPLUOro Ta APYroro pericTpis, BXOAWM SKUX 3'€AHaHi, BiAnoBIiaHO, 3 NnepLumMM
Ta Opyrum BMxXodamu po3nofintoBaya TakTiB, TPETiN BUXig SKOro nigknioyeHun o Apyroro Bxoay
Apyroro Tpurepa, Buxig apyroro enemeHTa | 3'egHaHun 3 apyrum Bxogom Oroka nigroToBkuM AaHuX,
BUXi4 MepLIoro Tpurepa NigkNIOYeHMn OO NepLuoro BXo4y ApYroro enemeHTta |, apyrun Bxig siKoro
3'eQHaHM 3 BMXOOOM MNeEpLUOro reHepartopa iMnynbCiB, a BuUXig MigKMYeHUn OO BXOAiB AinbHUKA
4YacToTW, reHepaTopa Hanpyrin Ta KomytaTtopa, BUXigHi ULMAPOBI LUMHU NepLIOro Ta Apyroro perictpis
3'eQHaHi, BiANOBIQHO, 3 NEpLIO i APYrok BXiAHWMU UUPOBUMMK WIMHAMKM TPETBOro L MgpoBOro
KomMnapaTtopa, NnepLunin i Apyrum BUXoAM SIKOro MigKmoYeHi, BiANOBIAHO, 4O NepLUnX BXOAIB TPETLOrO i
YeTBEPTOro TpUrepiB, Apyri BXOAM AKUX 3'€QHaHi 3 TPEeTiM BUXOAOM PO3NofifitoBaya TakTiB, a BMXOAU
NigKNtoYeHi, BigNOBIOHO, A0 MEpLUMX BXOAIB TPETbOro i YeTBEPTOro enemeHTiB |, apyri Bxogm sikux
3'egHaHi, BiONOBIAHO, 3 BUXOAOM [fiflbHMKA YacTOTWU, @ BUXOAM MigKIHOYEHI, BiANOBIAHO, 4O NEPLUOrO i
APpYyroro BXOfiB NepLloro niynrbHWKa, BUXiA OPYroro reHepartopa iMnynbCiB 3'€QHaHUA 3 nepLunm
BXOAOM N'ATOro enemeHTa |, Buxig AKOro MigKMOYEHUA OO0 NepLIoro BXOAY pO3noAintoBadva TakTis,
BUXiZ MepLioro umncpoBoro komnapaTopa 3'€4HaHUN 3i BXOAOM OUMEPEHLLiIIOIYOro enemMeHTa, Buxia
AKOro NiAKMIOYEeHN OO APYroro BXogy po3noginioBada TakTiB Ta 40 Bxoay enemeHTta HI, Buxig skoro
3'eQHaHWi 3 ApYrMM BXO4OM N'ATOro eniemeHTa l.

(ONOBHUM HeZoNIKOM 4aHOro NPUCTPOLO € Te, WO BiH HEe A03BONSE iAeHTUdIKyBaTh Ta ikcyBaTtu
BUTOK 3 MiOBWLUEHO TemnepaTypolo nomca obMOTkM poTopa rigporeHepartopa B MpoLeci
BMMIpIOBaHHSI MOro TensioBOro nopTpeTy nig Yac poboTu, OcKinbku rigporeHepaTop € cneundivyHow
€IeKTPUYHOI MALUMHOK 3aKPUTOrO BMKOHAHHS, LLIO YCKITagHIOE AOCTYN A0 Noro o6epToBUX YaCTHH.

B ocHoBYy KOpMCHOI Mogeni NocTaBneHo 3agady CTBOPEHHA MNPUCTPOK ANs TensoBi3ikHOro
JiarHocTyBaHHsi OOMOTOK poTopa rigporeHepaTopa, B SIKOMY 3a paxyHOK BBeOEHHSA HOBUX OnokiB Ta
3B'A3KIB MK HUMMK 3'ABMSETLCA MOXMMBICTb Ha MNpauloloyoMy rigporeHepaTopi igeHTudikysatm Ta
ikcyBaTU BUTOK 3 MigBULLIEHOIO TeMNepaTypol nonca 0OMOTKM poTopa rigporeHeparopa B NpoLeci
BMMIipIOBaHHS MOro TEMMOBOro MOPTPETY, WO pOo3LWNPIOE DYHKLiOHAIbHI MOXIMBOCTI MPUCTPOIO.

[MocTtasneHa 3ajava BUPIWYETHCH TUM, WO B MPUCTPIA ANA TENoBi3iMHOIMoO AiarHOCTyBaHHS
0oOMOTOK poTOpa rigporeHepaTtopa, WO MIiCTUTb OO'eKTMB, OBa reHepaTtopu iMMynbCiB, AiNbHUK
YacTtoTu, M'ATb enemeHTiB |, TpM uUUpPOBI KOMNapaTopwu, AaTyYMK MOSMOXEHHs, OroK 3agaHHSA
NOMOXEHHS!, PO3MoAintoBay TakTiB, ABa pericTpuy, unudpoBuin cymaTtop, YoTupu Tpurepu, 6Mnok 3agaHHs
LIBMAKOCTI, N OKpeMux iHbpayepBOHUX CEHCOPIB iHppaYepBOHOro NpuiMaya, 610K NiAroToBKM AaHuX,
KomyTaTop, OydepHuiA pericTp, neplni NiYMnbHUK, ABa KEpoBaHi NiACKIoBaYdi, Bi4EOKOHTPOSbHUN
Onok, reHepaTop Hanpyri, 6ok nam'aTi, AudepeHLitoynin enemMeHT Ta enemeHT HI, npnyomy Buxig
AiNbHMKA 4acToTW nigknioveHW [o Bxogy OydepHoro perictpa Ta OO Neplworo  Bxody
BiJEOKOHTPONbHOro Onoka, Apyrun Ta TPETIin BXOAW SKOro 3'€4HaHi 3 BUXOA4aMu MepLIoro Ta Apyroro
KepoBaHUX NiACUNIoBaYiB, nepLli BXOAW SAKMX MiOKMOYEHi 0 BMXOAY reHepartopa Hanpyru, a Opyri
BXOOM 3'€4HaHi, BignoBigHO, 3 nepwuM Ta apyrum Buxogamu 6noka nam'siti, BxigHa LMdpoBa LUMHA
AKOro nigkniodeHa [[o BUXIOHOT UMAPOBOI  LUMHM  MEPLIOro  NiYunbHMKa, 4YeTBEepTUN BXig
Bi[JEOKOHTPOSbHOrO Orfioka pas3om 3 Meplum BXOoOOM Oroka nigroTOBKM OaHUX 3'€dHaHi 3 BUXOL4OM
KOMyTaTopa, BXigHa LMpoBa LWMHA SIKOro MigkndeHa A0 BUXIOHOI UMEPOBOI WKHU GydepHOro
pericTpa, BxigHa uMdpoBa LUMHA AKOro 3'egHaHa 3 BMXOO4aMW N OKPeMUX iHpayepBOHUX CEHCOPIB
iHppayepBOHOro nNpuimMaya, Buxig Gnoka nNiaroToBKM AaHUX NigknodeHun B kona EOM, BuxigHa
uncppoBa WwKMHa Onoka 3adaHHA MOMOXEHHS 3'€4HaHa 3 MEpPLUIOH BXiOHOK UUPOBOD LUMHOK
nepLuoro UMpoOBOro komnapaTopa, Apyra BxigHa UuUudpoBa LUMHA $SKOr0 pasoM 3 BXigHUMU
LUMdPOBMMU LLIMHAMUW NEPLLIOro Ta APYroro pericTpiB NigkmnoYeHi A0 BUXIOHOT UMPOBOT LWNHK AaTyuka
MONOXEeHHs, BUXiA4 nepworo uMdpoBOro kKomnapaTtopa 3'€AHaHUA 3 NeplimMm BXOOOM MepLUOoro
enemMeHTa |, Apyrui BXig AKOro NiAKMoYeHnin 40 NepLloro BUXoAy ApYroro Tpurepa, a Buxig 3'egHaHun
3 nepwum BXOOOM MepLloro Tpurepa, ApYyrun BXig SKOro NigKMoYeHnn 40 APYroro BMXOAY ApYroro
Tpurepa, nepLwnin BXif AKOro 3'eqHaHUn 3 BUXOAOM APYroro LmMdpoBoro komnapaTopa, gpyra BxigHa
uMdpoBa LUMHA SIKOTO MiAKMYeHa A0 BUXIQHOT LMpoBOI WnHM Grioka 3agaHHsA WBWMAKOCTI, a neplia
BXigHa uudpoBa LWMHa 3'egHaHa 3 BUXIOHOK LUMMPOBOK LWMHOK LMGPOBOro cymaTopa, neplia i
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apyra BXigHi UMdpPOBI LUMHW SAKOro NiAKMYEHI, BiANOBIAHO, OO BUXIAHMX LMMPOBMX LUMH NepLioro Ta
OpYyroro perictpis, BXoau skux 3'egHaHi, BignoBigHo, 3 nepnm Ta gpyruMm Bnuxogamu posnoginiosaya
TaKTiB, TPETIil BUXIiA SAKOro NiAKNIOYEeHNn 4O ApYroro BXOAY APYroro Tpurepa, Buxig Apyroro enemMeHTa
| 3'egHaHun 3 gpyrMM BXo4OM Onoka niAroTOBKM AaHMX, BMXiO NepLUoro Tpurepa nigkroyeHui Oo
nepLuoro Bxody Apyroro enemMeHTa |, opyrum BXig SKOro 3'efHaHUi 3 BUXOAOM MepLloro reHepaTopa
iMNynbCiB, a BMXig NigKMOYEHMIA OO BXOAIB AiflbHMKA YacTOTW, reHepaTtopa Hanpyrm Ta KkomyTtaTopa,
BUXiOHI UMPPOBI LWIMHM MepLLoro Ta APYroro pericTpiB 3'€gHaHi, BigNOBIgHO, 3 NEepLUol | ApYyroto
BXiOHUMU UMPOBUMM LLUMHAMWN TPETLOro LMdGPOBOro koMnapatopa, nNepLini i apyrum BUXogm siKoro
NigKoYeHi, BiANOBIAHO, OO MepLMx BXOAIB TPETbOro i YeTBEpPTOro TpurepiB, APYri BXOAU SKMX
3'egHaHi 3 TpeTiM BMXOOOM pO3NnoAifitoBaya TakTiB, a BUXOAWM NiAKMNIOYEHi, BigNOBIiAHO, OO MepLumx
BXOAiB TPETbOro i YeTBepTOro enemMmeHTiB |, gpyri BXoan Skux 3'€dHaHi, BiAnNOBiAHO, 3 BWXOAOM
AiNbHWKA 4acToTW, a BMXOAW NIAKIOYEHi, BiANOBIAHO, OO NEpLIOro i Apyroro BXOAIB NepLUOro
niynnbHWKa, BMXig Opyroro reHepartopa iMnynbciB 3'€gHaHMA 3 NepLUMM BXOAOM M'ATOro enemeHTa |,
BUXi SIKOrO MNIOKMOYEHWA OO0 NepLUoro BXody Ppo3noAinioBava TakTiB, BUXI4 NepLuoro uudgpoBoro
KomnapaTtopa 3'€edHaHun 3i BXOO4OM ANMEPEHLIIOIYOro enemeHTa, BUXi4 SKOro nigknyeHun [o
Apyroro BXo4y po3nofifnioBada TakTiB Ta A0 Bxody enemeHTa HI, Buxig skoro 3'egHaHuin 3 apyrum
BXOOOM M'SITOro enieMeHTa |, BBegeHo Tpu NiYnUibHUKK, TpY pericTpu, Tpu enemeHTu |, enemeHT ABO,
n'aTMn Tpurep, Komnapartop, YeTsepTuin umMdpoBMI Komnapatop, opmyBay iMAynbCiB Ta LMdpoBUNA
iHONKaTop, MPUYOMY BMXid OiflbHMKA 4YacToTWM 3'€4HaHWA 3i BXOOOM M'ATOrO Tpurepa, neplumi ta
ApYrvi BMXoOM SIKOro NigkmntoYeHi, BiagNoBIigHO, 40 NepLUMX BXOAIB LLOCTOr0 Ta CbOMOro efleMeHTiB |,
BMXOAM AKMX 3'€QHaHi 3 NepLMMy BXo4amu TpeTbOoro Ta YeTBEpPTOro PericTpis, a Apyri BXoau pa3om 3
APYrMM BXOOOM BOCbMOFO eriemeHTa | nigknioyeHi 4o Buxody Komnapartopa, BXig SKoro 3'€gHaHui 3
BMXOAOM KOMyTaTopa, MeplimMn BXi4 BOCbMOro enemeHTa | nigknmioveHun o Buxody 4eTBepToro
uMdpoBOro Kommnapartopa, neplia Ta gpyra BXigHi UMpoBi WMHW SKOro 3'egHaHi, BignoBigHO, 3
BUXIOHMW UMPOBUMU LUMHAMU TPETLOro Ta YEeTBEpPTOro PericTpiB, BXiAHI UMMPOBI LWIMHU AKNX
NigKNoYeHi A0 BUXIQHOI UMAPOBOI WUMHW OPYroro nivyvrnbHUKa, a ApYri BXOOAM AKMX pa3oM 3 BXOL4OM
dopmyBaya iMnynbciB Ta BXOAOM N'ATOro perictpa 3'egHadi 3 Buxoaom enemeHTta ABO, nepLumii Bxig
SIKOro NiAKNIOYEHUN OO0 BUXOAY TPETbOro nivvnbHMKa, NEepLUMiA BXid4 AKOro 3'€AHaHWn 3 BUXOOOM
Apyroro nivynnbHUKa, a Apyruin BXig pasoM 3 ApYrMMn BXodamu OpYroro nivurnbH/Ka Ta enemeHTa
ABO nigkntoyeHi oo Buxody nepwloro LM@POBOro Komnapartopa, Buxig ¢opmyBaya imnynbciB
3'eQHaHWI 3 OpYyrMM BXOOOM YETBEPTOro MiYnrbHMKa, NEPLUNA BXi4 SKOro NiAKMNIOYEHWn OO BUXOAY
BOCbMOrO ernemeHTa |, a BuxigHa umdpoBa wnHa 3'egHaHa 3i BXiGHOK LUQPOBOIO LLIMHOK N'ATOro
perictpa, BuxigHa UudpoOBa LUMHA $KOro MigknioveHa A0 BXiAHOI UMPOBOI WMHM LUPOBOro
iHAMKaTopa, NepLuni BXig Apyroro nivynnbHUKa 3'€QHaHnMn 3 BUXOOOM ApYyroro enemMenTa l.

MpucTpin ans TennosisiiHOro AiarHocTyBaHHA OBMOTOK poTopa rigporeHeparopa MOACHIOETLCH
KPECNEHHsIM, Ha SIKOMY 300pakeHa Moro CTpyKTypHa cxema.

Ha cxemi: 1 - o6'ekTuB; 2 - iH(bpa4yepBOHUA NpUMaY, WO MICTUTb N OKPEeMUX iHPaYepBOHUX
ceHcopiB 2.1-2.n; 3 - gudepeHUiloYnini enemMeHT; 4 - GNoK 3agaHHsA MOMOXEHHS; 5 - nepLuvi
LUmMdpoBMI KOMNapaTop; 6 - nepLwnin enemeHT |; 7 - nepLumi reHepaTtop iMNynbCiB; 8 - nepLwnin Tpurep;
9 - ppyrun enemeHT |; 10 - ginbHKK YacToTh; 11 - BydepHun perictp; 12 - enemeHT HI; 13 - gatymk
nonoxeHHs; 14 - gpyruin reHepatop iMnynbeis; 15 - n'atTnin enemeHT |; 16 - posnoginosay TakTiB; 17 -
nepLwmi perictp; 18 - gpyrun perictp; 19 - undposun cymatop; 20 - 6ok 3agaHHs WBKAKoCT; 21, 22
- TpeTin i gpyrun umdposi Komnapatopu, BignosigHo; 23, 24, 25 - TpeTin, 4yeTBepTUA | Apyrun
Tpurepw, BignoBigHo; 26, 27 - TpeTin i YeTBEpPTMI enemMeHTH |, BignosigHo; 28 - komyTtaTop; 29 - 6nok
nigrotoBkn paHux; 30 - gpyrmi niymnbHuk; 31 - Onok nam'arti; 32 - nepwuin nidvnbHuK; 33 -
BiAEOKOHTpONbHUIN 6rok; 34, 35 - nepwuin Ta ApyrMn Keposadi nigcunioBadi, BignosigHo; 36 -
reHepatop Hanpyru; 37 - TpeTin niumnbHuk; 38 - enemeHt ABO; 39 - n'atun Tpurep; 40 - wocTun
enemeHT |; 41 - TpeTin perictp; 42 - cbomuii enemeHT |; 43 - YeTBepTU pericTp; 44 - YeTBEpTUN
umdposuin komnapatop; 45 - komnapatop; 46 - BocbMuin enemeHT |; 47 - popmyBay imnynecis; 48 -
yeTBEpPTUN NiunnbHUK; 49 - n'atui perictp; 50 - UMdpPoOBUIA HOAMKATOP, MPUYOMY BUXiO AifbHUKA
yactotu 10 nigknioveHni o Bxoay 6ydgepHoro perictpa 11 Ta 4o nepLuoro BXxoay BiAEOKOHTPOSIbHOMO
©noka 33, gpyrui Ta TpeTin BXxoam Akoro 3'egHaHi 3 Buxogamu nepluoro 34 ta gpyroro 35 kepoBaHux
nigcuvnioBavis, nepLli BXOAM AKMX NIOKMYEHI OO0 BUXOAY reHepatopa Hanpyrn 36, a gpyri Bxoau
3'eHaHi, BignoBigHo, 3 NepLwmMM Ta gpyrum Buxogammu 6roka nam'ati 31, BxigHa uudpoBa LWMHA SAKOro
nigkrodeHa 40  BMXIOQHOT  UUPOBOI  WMHM  MEepworo  nivunbHUKa 32, 4YeTBEpTUN  BXiA
BiJEOKOHTpONbHOro O6noka 33 pa3om 3 nepwuM BXodom Orioka nigrotoBku gaHux 29 3'egHaHi 3
BMXOOOM KOMyTaTtopa 28, BxigHa umcpoBa WMHa SIKOrO MigKMYeHa A0 BUXIOHOT LMAPOBOI LUNHU
OydepHoro perictpa 11, BxigHa uMdpoBa LWMHA $SKOro 3'€gHaHa 3 BUXO4AMW N OKPEMUX
iHpadepBOHMX ceHcopiB 2.1-2.n iHpayYepBOHOro npunmava 2, Buxig 6rnoka nigrotoBkM gaHmx 29
nigkrtodeHni B kona EOM, BuxigHa umdpoBa wnHa 6rnoka 3agaHHs MONOXeEHHS 4 3'eqHaHa 3 NepLloto
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BXiAHOK UUPOBOKD LWIMHOK MepLlloro undpoBoro Komnapartopa 5, gpyra BxigHa umdpoBa LUMHA
SKOro pasomM 3 BXigHUMMK LMdpoBUMU LIMHAMKU nepworo 17 Ta apyroro 18 pericTpiB nigknioyveHi oo
BUXiOHOT UMGPOBOI WWHK JaTynka nonoxeHHa 13, BuXig nepworo uUudpoBOro KomnapaTtopa 5
3'eQHaHWi 3 NepwmnM BXOOOM neploro enemeHdTa | 6, gpyruin BXig AKOro nNigkmnovyeHuin o nepLuoro
BUXOAY ApYyroro Tpurepa 25, a Buxig 3'egHaHui 3 nepLuimMMm BXO4OM MepLuoro Tpurepa 8, apyrun Bxig
SIKOro NiAKNIOYEHN 00 APYroro BMXo4y Apyroro tpurepa 25, nepLlunin BXig sSKoro 3'egHaHnin 3 BUXOAOM
Apyroro undpoBoro Komnapartopa 22, gpyra BxigHa uMdpoBa LUMHA SKOro MigkryYeHa Ao BUXIigHOI
uMdpoBOI WKNHM Bnoka 3agaHHs weuakocTi 20, a neplia BxigHa UMdpoBa LWWHa 3'eAHaHa 3 BUXiQHO
LMdpPOBOIO LLINHOK LMcpoBoro cymartopa 19, nepwa i gpyra BXigHi LMPOBI LUMHWN SKOrO MiKMNIOYEHI,
BiANOBIOHO, 4O BMXIAHUX LMAPOBKX LWKH nepworo 17 Ta gpyroro 18 pericTpiB, BXoan sSkux 3'€dHaHi,
BiQNOBIOHO, 3 nNepwuM Ta ApyrMm BuxogamMu po3nofintoBada TakTiB 16, TpeTin BuXig sKOro
NigKIYeHA 40 ApYroro BXxoay Apyroro Tpurepa 25, Buxig apyroro enemeHta | 9 3'egHannin 3 gpyrum
BxogoM 6noka migrotoBku AaHux 29, BUXi4 nepworo Tpurepa 8 nigknioYeHur OO0 NepLuoro Bxoay
apyroro enemeHTa | 9, gpyrun Bxig akoro 3'egHaHUin 3 BUXOOOM MEpPLUOro reHepartopa iMnynscis 7, a
BUXig nigknoyeHnn go Bxofis ginbHuka yactotn 10, reHepaTtopa Hanpyrn 36 Ta komyTtaTopa 28,
BUXiOHI undoposi WnHK nepioro 17 Ta gpyroro 18 perictpis 3'egHaHi, BigNoBiAHO, 3 NEPLUOD i APYroto
BXiOHUMW LMPPOBMMK LLIMHAMW TPETbOro LMGPOBOro komnapatopa 21, nepwun i gpyrmi Buxoam
SIKOro MigKItoYeHi, BignoBiAHO, 40 NepLInX BXoaiB TPeTboro 23 i yeTBepToro 24 Tpurepis, opyri BXxoau
AKUX 3'edHaHi 3 TpeTiM BMXOAOM po3nogintoBada TakTiB 16, a Buxoau MigkmoYveHi, BignoBigHo, Ao
nepLmnx BxoaiB TpeTboro 26 i 4eTBepToro 27 enemeHTiB |, gpyri Bxoan skux 3'egHaHi, BignosigHo, 3
BMXOOOM [AinbHUKa 4actotn 10, a BMXOAWM NiAKMHOYEHi, BiANOBIAHO, 0O MEpPLUOro i Apyroro BXOAiB
nepworo niyvnbHuka 32, BMXi4 Opyroro reHepartopa iMnynbciB 14 3'€gHaHui 3 MeplimMm BXOAOM
n'aroro enemeHTa 115, Buxig sKOro NigknNiOYeHUN 4O NEPLUOro BXOAY po3nogintoBava TakTiB 16, Buxia
nepLoro undpoBoro Komnapartopa 5 3'egHaHui 3i BXOOOM OMdEPEHLIIOIYOro enemeHTa 3, Buxia
AKOro MiAKIHYEHWIA 0O APYroro BXo4y po3nogintoBadva TakTiB 16 Ta oo Bxoay enemeHta HI 12, Buxig
SIKOro 3'egHaHun 3 gpyrMm BXoAoM n'storo enemedta | 15, Buxig ginbHuka 4Yactotn 10 3'egHaHuni 3i
BXOAOM N'aToro Tpurepa 39, neplwmi Ta gpyrui BUXOAW SIKOro MigKmoYeHi, BigNoBigHO, 4O nepLumnx
BxogiB wocTtoro 40 Ta cboOMoro 42 enemeHTiB |, BUXOON AKMX 3'eQHaHi 3 NepLuMMmn BXogaMm TPeTbOro
41 Ta 4yetBepToro 43 pericTpiB, a gpyri BXogn pasom 3 ApYrMM BXOLOM BOCbMOro enemeHta | 46
NigknoveHi 4o Buxody KomnapaTtopa 45, Bxig sikoro 3'egHaHnin 3 BUXOLOM KoMyTaTopa 28, nepLuni
BXig BOCbMOro enemeHTa | 46 nigknioveHnn 0O BMXOLY YETBEPTOro LMGPOBOro komnapatopa 44,
nepLua Ta gpyra BxigHi UMpOBi LUNMHK SKOro 3'€é4HaHi, BiANOBIAHO, 3 BUXiOHMMW LMAPOBMMU LWNHAMUN
TpeTboro 41 Ta JerBeptoro 43 pericTpiB, BXigHi UMPOBI WNHM AKUX MiOKAYEHi OO0 BWXIOHOI
undpoBOI WNHKW Apyroro nivnnbHuka 30, a Apyri BXOAM SKMX pa3oM 3 BXOAOM hopmyBava iMnynscis
47 Ta BxogoMm n'atoro perictpa 49 3'egHaHi 3 Buxogom enemeHta ABO 38, mepwwun BXxig sKoro
NigKITIYEHNA 0O BUXOA4Y TPETbOro fivnnbHuKa 37, NepLunn BXig sikoro 3'e€qHaHunin 3 BUXOOOM OpYroro
niymneHuka 30, a gpyrMn BXig pasom 3 Apyrumu Bxodamu gpyroro niyvneHuka 30 tTa enemeHta ABO
38 nmigkntoveHi 0o Buxody nepworo UmdpoBoro komnapaTtopa 5, Buxig dopmysava imnynbciB 47
3'eQHaHWI 3 OpYyrMM BXOOOM YEeTBEpPTOro nidnnbHuKa 48, neplumi Bxig SKoro niakrnoyeHni o Buxoay
BOCbMOro enemeHTa | 46, a BuxigHa undpoBa LWnHa 3'egHaHa 3i BXigHOK LMdPOBOIO LLUMHOK N'STOro
perictpa 49, BuxigHa uMcpoBa WKWHA AKOro nigkniyeHa A0 BXigHOT UMPOBOI LUNMHK LUGPOBOro
iHOvkaTopa 50, nepwwuin BXig apyroro nivuneHuka 30 3'egHaHuMn 3 BUXOOOM Apyroro enemexta | 9,
nosuuieto 1 no3HayeHo 06'ekTuB.

3anponoHoBaHW NPUCTPIN Npautoe Tak. [py nogadi Hanpyru XXUBNEHHs nepwuin 7 Ta apyrun 14
reHepatopu iMNyrbCiB MoYMHalOTb dopMyBaTW  BIAMNOBIAHI  MOCNIAOBHOCTI  iMnynbciB.  [MoOTiK
iHbpa4yepBOHOro BUNPOMIHIOBaHHS, KWW CTBOPIOETBLCS MOBEPXHEe poTopa rigporeHepartopa, Lo
3HaxXoAWTbCHA Ha AesKin BigcTaHi Big ONTMYHOI CMCTEMM MPUCTPOID, NoTpannse vyepes ob'ektmB 1 Ha
NiHIMKY N OKpeMux iHpayvepBOHMX ceHcopiB 2.1-2.n iHdpavyepBOHOro npunmava 2, postalloBaHuX
B3[OBX pagiyca potopa. O4yeBnaHO, Wo npu obepTaHHi poTopa rigporeHepaTopa B KOXEH MOMEHT
yacy B none 30py iHpayepBOHOro npunmMaya 2 notpannse nuwe dparMeHT MOBEPXHi B3O0BX
pagiyca potopa. OTpumyouM dparMeHTV TEMnoBOro 300paXKeHHsl, MOXxHa nobyayBaTh TensoBwUW
NopTpPET BCiei NOBEpPXHi poTopa rigporeHepaTtopa B NpoLEeci noro poboTu.

Akwo poTop rigporeHepaTopa 3HaxXoAUTLCA B HEPYXOMOMY CTaHi abo MOoro WBWUAKICTL 06epTaHHs
MeHLUa Big HOMIHAmNbHOI, TO Ha eKpaH BiAeOoKOHTPOsIbHOro 6roka 33 TennoBe 300paXXeHHs1 MOBEpXHi
poTopa He BMBOAUTLCS. Lle o6ymoBneHo HacTynHuM. [ig BNnnBom Apyroro reHepartopa imnynecis 14
MoYeproBo Ha BMXogax posnogintoBada TakTiB 16 dopmyroTbca curHanu. CurHanom 3 nepLioro
BMxody posnoginoBaya TakTiB 16 B nepwwuin perictp 17 3anucyetbca Kog 3 Buxody pAaTyuvka
nonoxeHHs 13. B gpyrun perictp 18 curHanom 3 Jpyroro Buxody posnoginoBada TakTiB 16
3anucyeTbeCa iHWKIA Ko 3 BMXOoQy AaTyvka nonoxeHHs 13. PisHMUS 3a3HayYeHuX KoAiB 3a OAUHULIO
yacy, Wo 3abes3nedyeTbCca ApYrMM reHepaTopoMm iMnynbCiB 14, siBnsie cobor WBMAKiCTb 0b6epTaHHS
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poTopa rigporeHepaTtopa, WO B pasi II KOPEKTHOro BUMIPIOBAHHS i BM3HA4YaeTbCs B LMPPOBOMY
cymaTtopi 19 Ta nopaeTbCs Ha neplwun BXig Apyroro LM@POBOro komnapaTtopa 22, B sKOMY
3[iNCHIOETLCA MOPIBHAHHS Yy BUrMsSAi KOAiB MOTOYHOI WWBMAKOCTI 06epTaHHA poTopa rigporeHepaTtopa 3
HOMiHanbHO, sika 3anncaHa B 6roui 3agaHHs weuakocTi 20. Y BMnagKy, Konu WBWMAKICTb MEHLUa Bif
HOMiHanbHOI, Ha BMXO4i APYroro UMGPOBOro komnapaTtopa 22 3'aBASETbCA CUrHam fOriYHOro Hyns,
KWW Nig Aieto curHany 3 TpeTboro BMXo4y po3nofintoBada TakTiB 16 3anucyetbcs B Apyrnn Tpurep
25. MNpun ubOMy TENMOBMUI NOPTPET poTOpa He (hikCyeThCS.

OpHovacHo curHanm 3 BuxogiB nepworo 17 Ta gpyroro 18 perictpiB HagxoAsTb Ha BXOAu
TpeTboro umdpoBoro komnapartopa 21, ge BiabyBaeTbCsl BU3HAYEHHs Hanpsimy obepTaHHA poTopa
rigporeHepartopa. Akwo obepTaHHA BiabyBaeTbCA B OQHOMY HanNpsIMKY, TO, Hanpuknag, Ha nepLiomy
BUXOAi TPeTboro umcpoBoro komnapatopa 21 3'9BNSETbCHA CUrHaAM JOMYHOT oAuHWLI. AKWO X
obepTaHHs BiabyBaeTbCA B iHLWIOMY HanNpPsAMKy, TO CUrHaN NOriYHOi OAMHULI 3'IBRSETLCA Ha OpYyromy
BUXOAi TpeTboro uudgposoro komnapatopa 21. CurHanu 3 nepLuoro i Apyroro BUXOAIB TPETbOro
umdpoBoro komnapartopa 21 3anam'sTOBYHOTbCH, BiAMOBIAHO, B TpeTboMmy 23 i uyeTBepTOMy 24
Tpurepax nia BASIMBOM CUrHany 3 TPeTbOro BUXo4dy posnogintoBaya TakTiB 16. [pu ubomy TpeTin 26
abo yeTBepTUN 27 enemMeHT | BiAKpMBAETLCA Ta HA OAMH 3 BXOAiB NEpLLOro fivyvnbHUKa 32 HagxoasaTb
iMnynbcu 3 Buxody AinbHuka Yactotu 10. Takum YMHOM BpaxOBYETbCS HanpsiM ob6epTaHHs poTopa
rigporeHepartopa npu nobyaoBi TENOBOro NOPTPETA OCTAHHBOTO.

AKLo X WwWBenakictb 0bepTaHHsA poTopa rigporeHepaTopa CTae pPiBHOK HOMIHANbHIN, TO HA ApYyromy
Buxodi apyroro Tpurepa 25 3'9BNAETbCA CUrHan JOrYyHOro Hymnsl, Ha WOro nepLiomy BMXOAi
3'ABMSAETLCS CUrHamn NoriYHoOl oaMHULI, KM NogaeTbCa Ha BXig nepworo enemeHTa | 6. B MomMeHT
obepTaHHs poTopa, KOMM BiH 3HAXOOWUTLCA B YMOBHOMY MOYaTKOBOMY MOSMOXEHHI, KOOM 3 BUXOZY
AaTyuka nonoxeHHs 13 Ta 3 Buxogy 6noka 3agaHHsA NOMNOXEHHS 4 cniBnagatoTb, HA BUXOAI NepLUOro
uncppoBoro komnapaTopa 5 3'ABNSETLCA CUrHan foriYHOI OAUHMLI, SKMM Yepes3 nepLunin enemenT | 6
BCTAHOBMOETLCHA B OAMHUYHUIA CTaH nepwmi Tpurep 8. BHacnigok Lboro iMnynbcu 3 BUXOAY NepLUOro
reHepartopa iMnynbciB 7 Yepes apyruin eneMmeHT | 9 noumHaloTb HagxoauTn B Groku, 3a AONOMOro
AKNX POPMYETLCSA TENSIOBMIA NOPTPET HA eKpaHi BiAEOKOHTpONbHOro 6rioka 33.

KopekTHiCTb BMMiptoBaHHSA LLUBUAKOCTI 00epTaHHA poTopa rigporeHepaTopa 3abe3nevyeTbecs Tak.
B MOMEHT nosiBu curHany norivyHoi ogMHWLI Ha BMXOAi NepLUoro LmgpoBoro komnapaTtopa 5 Ha Buxoai
andepeHruiooyoro enemeHTa 3 3'9BNAETbLCA KOPOTKUM IMMNYNbLC, AKMM BCTAHOBMIOETLCS Y NoyaTKoBe
NONOXEHHS po3noginioBay TakTiB 16. B uen MomeHT yepe3 enemeHT HI 12 n'atuin enemeHt | 15
3aKpvBaeTbCcs i nodava iMnyneciB 3 Apyroro reHepatopa iMnynscie 14 B posnoginioeay TakTis 16
bnokyeTtbeca. [licna 3aBeplieHHs iMnynbcy 3 Buxody QAudpepeHuitoloyoro enemeHta 3 pobota
posnogintoBaya TakTiB 16 po3noynmHaeTbCca crnovatky. Taka Aid A03BOMSE YHUKHYTW CUTyauii, komnw,
Hanpuknag, npu ymoBHOMY obepTaHHi "Bneped" B nepwwun perictp 17 3 gatymka nNonoxeHHsa 13
3anMCyeTbCa Ko, SKMM Mae 3HayeHHs, 6nu3bke OO MakcumarnbHOro, a B Jdpyrum perictp 18
3aNNCYETbCS KoL, 3Ha4YeHHa skoro pewo Oinbwe 3a noyatkoBe. OYeBMAHO, WO NpU LbOMY
064YMCNEHHS LWBMAOKOCTI poTopa rigporeHepatopa 6yae HEKOPEKTHUM.

B 3anexHoCTi Big KyTOBOI LWBMAKOCTI obepTaHHA W poTopa rigporeHepaTopa BMOpaHa 4YactoTa
dopmyBaHHS iMnynbciB fi neplioro reHepatopa iMnynbCiB, WO MOB'A3aHO cniBBigHOWEHHAM fi/n
=w/(2r-m), ge m=360°/3, B - MiHiIManbHUN CEKTOP MOBEPXHi poTopa, WO noTpannse B nomne 3opy
iHbpayepBOHOro npunmada 2, n - koedilieHT AineHHs ginbHuka Yactotn 10, Wo BiANOBIAAE KiNbKOCTI
OKpeMnX iHppadepBOHUX ceHcopiB 2.1-2.n iHppavepBOHOro npunmada 2. OTxe, 3 yactoTtoto fi/n, Npn
HOMiHanbHIN WBWAKOCTI 06epTaHHA poTopa, Ha BMXOAi AinbHuKa YacTtotn 10 3'aBnalTbCa iMNynbeu,
AkMMU dpikcytoTbesa y BydepHomy perictpi 11 Ha yac AT=n/fi eneKkTpu4Hi curHann B aHaroroBomy
BUMMA4I 3 BUXOAIB OKpPeMUX iHpayepBOHMX CceHcopiB 2.1-2.n iHdpayepBOHOro npunmada 2.
AvNniTyan umMx curHanis nponopuinHi TemnepaTypi eneMeHTapHUX AiNSHOK noBepxHi ob'ekTa
(kinbkicTe Takmx AingHok N=n-m). Komytatopom 28 3[iNCHIOETBCA 34MTyBaHHSA iHdOpmauii 3
OydbepHoro perictpa 11 3 HacTynHWM 1i NEPETBOPEHHSIM i3 NaparnensHoOro BuAy NpeacTaBlieHHs B
nocnigosHun. CopmMoBaHU TakMM YMHOM CWUrHam 3 BMXOAY KOoMyTatopa 28 noTpannsde Ha BXig
BiJEOKOHTpONbHOro 6noka 33 i Ha Bxig Onoka nigrotoBkM JaHux 29, B IkOMy BiH MEpPeTBOPHETLCS B
umdpoBy hopMy Ta NPUBOAUTLCS 40 3pYYHOro Buay Ang nepegadi 8 EOM.

leHepaTop Hanpyrn 36, nepwuin 34 Ta gpyrui 35 kepoBaHi nigcumntoBadi i 6rnok nam'ati 31
npu3HayeHi ons opmMyBaHHSA CUrHaniB po3ropTku BiAeOKOHTposibHoro 6noka 33. CurHan vactoToto fi,
Lo HaaxoaouTb Ha BXig reHepaTtopa Hanpyru 36, Ha BUXOAi NpuiMae CTyniH4YacTy opmy (MICTUTb n
cknagoBux) i nogaeTbes Ha Bxoau nepiuoro 34 i gpyroro 35 kepoBaHUX NigcunoBadiB, KoeilieHT
NigCUNeHHs AKUX 3adaeTbCcs BUXIOHUMWU curHanamu 6noka nam'ati 31. lMpu ubomy koedilieHTn
nigcvnexHst nepworo 34 Ta gpyroro 35 kepoBaHMX MiACMMOBaYiB 3a4alTbCsa TakK, WO Ha iX BUXOZax
dopmMmyloTbCa  curHanu, nponopuiiHi Rj-sincpj Ta Ri-cosg;j BignosigHo, e Ri - pagiyc, ¢j - KyT
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KOOpAMHATM enemMeHTapHOI [JiNsHKM MNOBEPXHi poTopa B MOASPHIA__CUCTEMi KoopauHAaT, Lo
06yMOBMNEHO CUrHanamMmu 3 gatyuka nonoxeHHst 13. MNpu ubomy i=0n j=0m

Ha Bxig ©Onoka nawm'ati 31 curHanuM HagxoAasiTb 3 Mepworo nidnnbHuka 32, KoedilieHT
nepepaxyHKy sIkoro AopiBHIOE T. B pe3ynbTaTi Ha ekpaHi BigeoKOHTPOorbHOro 6noka 33 npu HasiBHOCTI
OfHOro iHopMaLNHOro curHany, ABOX CUrHamiB po3ropTkM Ta CurHany 3 Buxody AinbHWKa 4acToTu
10 opmyeTbCs 306padkeHHs, Lo BiANOBIOAE TENOBOMY NOPTPETY pOTOpa rigporeHepartopa.

OueBMaHO, WO 3rigHO i3 3anpONOHOBaHUM anropuTMOM CKaHyBaHHS poTopa rigporeHepartopa
3INCHIOETLCA CnoYvaTKy B3A0OBX Aesikoro pagiyca R;. Konuv 3akiH4eHO ckaHyBaHHS N TOYOK, LLO nexartb
Ha pagiyci Rj, 30iACHIOETBCA CkaHyBaHHS N TOYOK, WO nexatb Ha pagiyci Rj+1. Tak 3HaxoauTbes
Kpyrosa po3ropTka BCbOro TEMN0BOro 306paxeHHsi poTopa rigporeHepartopa B NpoLeci Moro poboTu.

loeHTndikauis BUTka OOMOTKM 3 MNIABMLLEHOK TemnepaTypol poTopa rigporeHeparopa
30INCHIOETLCA Tak. Haragaemo, Wo Ha Buxogdi AinbHuka Yactotn 10 curHan 3'aBnsieTbCA KOXEH pas,
KON 3aKiHYYETbCS CKaHyBaHHSA B3[OBX NiHIMKM OKpemMux iHpavepBoHMX ceHcopiB 2.1-2.n. [lo
KOXXHOMY iMNynbCy 3 BUXoAy AiNlbHUKa Yactotn 10 n'atuin Tpurep 39 KoXeH pa3 nepeMmkaeTbcs 3
O[IHOTO MOSOXEHHS B iHLLE.

B nepioa, konun potop 06epTaeTbCa 3 HOMIHANbLHOK LUBUAKICTIO, HA BMXOAi Apyroro enemeHTa | 9
BCTAHOBMIOETLCHA NOCMIAOBHICTb iMMYNbCIiB, Aka (POPMYETLCA NEPLUUM reHepaTopoM iMNynbCiB 7, i Ui
iMNyNbCU HaOXOAsTb Ha nepwun Bxig gpyroro nidnnbHuka 30, BHACNigQOK 4YOro Ha MOro BUXO4i
HapOLLYETbCA LUMPOBUIA KOA Bid HYNbOBOIrO 3HAYEHHSA OO MAKCMManbHOrO, O BiAMOBIAAE KiNbKOCTI
oKpemux iHcppayepBOHUX ceHcopiB 2.1-2.n. [locnigoBHO 3@ HMM BBIMKHEHWIM TPETIN MNivnnbHUK 37,
KoedilieHT AiNeHHsa AKoro BiANOBiga€e PO3Mipy OAHOro Morca 06MOTKM poTopa rigporeHepaTopa B
nepepaxyHKy Ha KiflbKiCTb CEKTOPIB MOro CKaHyBaHHS.

AKWo Ha BUXOAiI OOHOrO 3 OKpemux iHbpavyepBOHMX CeHcopiB 2.1-2.n 3'9BNSETbCA NigBULLEHE
3HaA4YeHHs Hanpyru, WO Bignosigae NigBULLEHIM TemnepaTtypi doparMeHTy noBepxHi 0OMOTKM poTopa
rigporeHepaTopa, TO Ha BMxoAdi komnapatopa 45 dopMyeTbCs iMMNYNbC, SKUIA NOAAETLCA Ha LLIOCTUN
40 Ta cbomuii 42 enemeHTM |. 3anexHo Bi4 MNONOXEHHs1 N'aToro Tpurepa 39 NOriYHWMIA curHan
3'aBnsieTbcs abo Ha nepwomy, abo Ha gpyromy oro Buxogax. BHacnigok uporo umdposuin ko, LWwo
BignoBigae Homepy iHpayepBOHOro CeHcopa 2 B MiHiNLi OKpeMunx iHpavyepBOHNX ceHcopiB 2.1-2.n,
3 Buxogy gpyroro nidnnbHuka 30 HagxoauTb Ha Bxoaw TpeTboro 41 Ta yetBeptoro 43 pericTpis. |
Konu nig gieto n'atoro Tpurepa 39 Ta komnapatopa 45 BigkpuBaetbcs woctun 40 ta cbomun 42
enemeHtn |, TO uudpposun kog 3 Buxoay Apyroro niynnbHWka 30 3aHocuTbCA B TpeTin 41 Ta
yeTBepTUN 43 perictpu. 3a3HauMmo, WO MNpU BBIMKHEHHI MPUCTPO, Konu B TpeTbomy 41 Ta
yeTBepTOoMy 43 pericTpax 3anvcaHui HynbOBWA UMPOBUIA KOA, Mpu 3anucy uUmcpoBOro koay 3
BMxogy Apyroro niyunbHuka 30 B TpeTin 41 abo yeTBepTun 43 pericTpy Ha BUXOAi YETBEPTOro
umdpoBoro komnapatopa 44 NpUCYTHIN CUrHan noriyHoro Hyns.

Mpu ckaHyBaHHi HACTYNHOrO CeKTopa NOBEPXHi MOMca poTopa rigporeHepaTtopa, To6To Konu TM
Xe iHpavyepBOHNM CEHCOpPOM, WO | B MNonepeaHbOMY CKaHyBaHHI, IKCyeTbCHa nigBULLIEHa
TemnepaTypa, To B TpeTii 41 abo yeTBepTun 43 perictpu (B TOW, B SIKOMY 3anMCaHWA HyrbOBWN
uncppoBMin Kog) 3aHOCMTBCH UMAPOBUIN Ko 3 Buxody Apyroro nivunbHuka 30, skui cniBnagae 3
KOOOM, 3anucaHumM nNpu nonepeaHbOMy CKaHyBaHHI, i Ha BUXOAi YeTBepToro LMcpoBoro kKomnaparopa
44 3'aBNAeTbCA CUrHan, Lo HaaXoaAUTb Ha NepLUMI BXig BOCbMOro enemeHTa | 46. Mpu ubomy Ha 1ioro
OpYyromy BXOAi MPUCYTHIM curHan 3 Buxody Komnapatopa 45, BHaAcnigok 4oro Ha nepwun BXig
YeTBEPTOro niumnbHMKa 48 HaaXoOoMTb IMMYNbC, SKMM HAPOLLYETbLCA B HbOMY LMGPOBUA KOA, LUO
CBiAYMTb NpO HasiBHICTb MiABMLLEHOT TemnepaTypu B CYCiAHIX CeKkTopax B OAHOMY BUTKY Moftoca
0O6MOTKM poTopa rigporeHepaTopa.

Take ckaHyBaHHs Ta BignoBigHa oOpoOka iHdopmauii 3AINCHIOETLCA HaL KOXHUM MOJHOCOM
0oOMOTKM poTopa rigporeHepartopa MpOTSArom MOBHOro obepTy poTopa rigporeHepaTopa, BHacCHigoK
4YOro oHaKOBUN LIMPOBUIA KOO NepioaUYHO 3 BUXOAY ApYroro nivunsHrka 30 3aHOCUTLCS NOYEeproBo
TO B TpeTin 41, TO B YeTBepTUn 43 perictpu (3a yMOBY, LLO iCHYe obnacTb NigBULLEHOT TEMNEpaTypu
OZHOrO BUTKA nostoca 06MoTku poTopa). lNMicnsi 3aBepLUeHHs CKaHyBaHHSI OQHOro Nosikoca 0OMOTKM Ha
BMXOAI TPeTbOro nivmnbHuka 37 3'9BnsAeTbCa iMNynbc, Skum yepes enemeHT ABO 38 obHynsAwTbCH
TpeTin 41 Ta vetBepTu 43 perictpu. Lium xe curHanom umdpoBuin KO 3 BUXOOY YE€TBEPTOro
niynneHuka 48 nepeHocuTbCA B N'ATUIA pericTp 49 i No 3aBepLUeHHIo iMNynNbCy Ha BUXoAi popmyBaya
iMNynbCiB 47 3'ABNAETLCS CUIHarM, SKMM OOHYNAETbCS YeTBEPTUIA MiYnNbHUK 48.

MMicnsa yboro Po3NOYMHAETLCA CKaHyBaHHSA OPYroro nontoca obMOTKM poTopa rigporeHeparopa.

Mo 3aBepLUEHHIO CKaHyBaHHS BCiX NMOMciB 06MOTKM poTopa rigporeHepaTopa Ha BUXOAi NepPLLOro
uucppoBoro komnapatopa 5 3'ABNsieTbCcA iMMynbec, SkUM oBOHynsieTbea apyrun 30 Ta TpeTin 37
niymnbHUKM | yepe3 enemeHT ABO 38 oGHynstoTbea TpeTih 41 Ta yeTBepTuid 43 perictpu. Lium xe
cUrHanom umdpoBuin Koa 3 BUXOY YETBEPTOro nivnnbHUKa 48 nepeHocuTbes B N'ATui perictp 49 i no
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3aBepLUEHHI0 iMNYynbCy Ha BUXoAi (phopMyBaya iMnynbsciB 47 3'9BNAETLCA CUrHaM, SIKMM OBHYMAETLCSA
YeTBEPTUN NiYNNbHUK 48.

Lndposuin kog 3 Buxogy n'atoro perictpa 49 3aHocuTbCs B undpoBuin iHaukatop 50, Ha akomy
noyeproBo BigoOpaXaeTbCs OOBXMHA OOMNacTi MigBMLLEHOI TemnepaTypy B3OOBX OOHOro BWTKA
KOXXHOrO nosntoca OOMOTKM poTopa rigporeHepaTopa, WO i € curHanom Aana o6cnyroByto4oro
nepcoHany Woao0 MOXIMBOCTI NOAanbLLUOI ekcnnyaTadil rigporeHepaTopa.

Y pasi, Konu niaBuLLEHy TeMmnepaTypy Mae Tifbku pparMeHT i3onsuii BUTKa nontoca oOMOTKM B
umdpoBoMy iHankaTopi 50 dikCyeTbCsl YMCNO, WO NIATBEPOXKYE BUHUKHEHHS FOKanbHOi obnacTi
nigBULLIEHOT TeMnepaTypu.

Linkn ckaHyBaHHS1 MOBEPXHi poTopa rigporeHepaTopa NOBTOPIOETLCA.

®OPMYJIA KOPUCHOI MOLENI

MpucTpin ana TennoBi3iHOro pAiarHOCTyBaHHA OOMOTOK poTopa rigporeHepaTtopa, WO MiCTUTb
00'ekTMB, [OBa reHepaTopu IiMNymnbCiB, QAOINbHMK 4acToTW, N'ATb enemMeHTiB |, Tpu UMdPOBI
KoMMnapaTopu, AaT4yMK MOMOXKEHHs, 6NMOK 3a4aHHSA MOJIOXEHHS, PO3noAintoBay TakTiB, ABa PEricTpu,
uMdpoBMIA cymaTop, YoTUpK Tpurepu, 610K 3agaHHs LWBUOKOCTI, N OKPEMUX IHDpaduepBOHUX CEHCOpIB
iHppavyepBOHOro mnpunMada, Onok nigroToBKM AaHuX, komyTaTop, OydepHuid perictp, neplinmn
niYnnNbHYK, ABa kepoBaHi MigcurnoBadvi, BiA€OKOHTPONbHUIA BMOK, reHepaTop Hanpyru, 6rok nam'aTi,
andbepeHuitoounin enemeHT Ta enemeHT HI, npuyomy Buxig AinbHMKa 4acToTW NIAKMOYEHUIA OO BXOA4Y
OydbepHoro perictpa Ta 4O NepLIOro BXOAY BiAEOKOHTPONbHOro 6roka, Apyrnn Ta TPeTin BXOAM SKOro
3'edHaHi 3 BMXO4amMu MepPLLIOro Ta APYroro kepoBaHWX MigcunioBaYis, NepLui BXOAM SKMX NigKNIOYeHi o
BMXOAY reHepartopa Hanpyru, a Apyri Bxoam 3'egHaHi, BignoBigHO, 3 nepwum Ta gpyruMm Buxogamu
Onoka nmam'aTi, BXigHa uMdpoBa LUMHA AKOrO NiAKMYEHa A0 BUXIAHOI LMAPOBOI LIMHM MEPLUOro
niynnbHWKa, YeTBEPTUI BXig BiEOKOHTPOMNBHOro 6roka pa3om 3 nepLimMM BXOAOM Groka nigroToBKM
AaHux 3'edHaHi 3 BMXOAOM KOMyTaTtopa, BXigHa uMpoBa WMHA AKOro MigknyeHa A0 BUXIQHON
LUMdpoBOI WNHKU BydepHOro perictpa, BXigHa LMdpoBa LWMHA SKOro 3'€AHaHa 3 BUXOo4aMu N OKPeEMMX
iHgppa4epBOHNX CEHCOPIB iHpa4YepBOHOro NpuiMaya, Buxig 6rnoka niaroToBKM OaHUX NigKMOYeHU B
kona EOM, BuxigHa umdpoBa wWnHaA OGnoka 3adaHHS MOMOXEHHS 3'eQHaHa 3 MepLlol BXiQHOH
LMGPOBOIO LUMHOK NEPLLOro LMgPOBOro KoMmnapatopa, gpyra BxigHa undpoBa LMHa SKOro pasom 3
BXiQHUMW LMPPOBMMK LLUMHAMKW MEPLLOro Ta APYroro pericTpiB nigkmnoyveHi Ao BMXigHOI UMdpoBOi
LWMHX JaTyuKa MONOXEHHS, BMXi4 NepLloro uMdpoBoro komnapartopa 3'e¢4HaHUn 3 Nepunm BXOAO0M
nepLloro enemeHTa |, gpyrui Bxig SKoro nigkniovYeHnin 4o NepLioro BMxoay Apyroro Tpurepa, a suxig
3'eQHaHM 3 NeplnmM BXOAOM MepLUOro Tpurepa, Apyrun Bxig SKOro nigknioYeHnn oo apyroro suxony
Apyroro Tpurepa, nepLunin BXig SKoro 3'efgHaHun 3 BUXOOOM ApYroro uudposoro komnaparopa, gpyra
BXigHa LMpoBa LMHA AKOro NigknioyeHa oo BMXIAHOT LMPOBOI WNHNM 6noka 3agaHHs WBMAKOCTI, a
neplua BxigHa umMdposa LWKHa 3'€fHaHa 3 BUXIQHO LUM@POBOIO WNHOK LMdPOoBOro cymaTopa, nepLia
i Apyra BXigHi UMPOBI LWMHM SKOro NiAKNIOYeEHi, BiANOBIAHO, 00 BUXiAHWUX LMMPOBKX LLMH NepLIoro Ta
Apyroro perictpis, BXoAu skux 3'eqHaHi, BignosigHo, 3 nepwnm Ta pyruMm BMXo4aMu posnogintoBada
TakTiB, TPETIN BUXiA AKOro NiAKMYeHnn o ApYroro BXo4y ApYroro Tpurepa, BUXig Apyroro enemMeHTa
| 3'egHaHWn 3 OpyrMM BxogoM Orioka NigroToBKM AaHUX, BUXi4 MEPLUOro Tpurepa MigkmovYeHun o
nepLuoro Bxody Apyroro enemMeHTa |, gpyrun Bxig gkoro 3'€AHaHUN 3 BUXOOOM MepPLUOro reHepaTopa
iMNynbCiB, a BMXig NigKMOYEHUA 00 BXOAiB AiflbHMKA YacTOTW, reHepaTtopa Hanpyrm Ta KkoMmytaTopa,
BUXiAHI UMAPOBI LWIMHM MepLloro Ta ApYyroro pericTpis 3'efqHaHi, BiANOBIiAHO, 3 NepLUolo i ApYroko
BXiAHUMW LMPPOBUMUN LUIMHAMWN TPETLOrO LMGPOoBOro kKoMmnapaTopa, nepLnin i Apyruin BUXOAU SIKOTO
NigKNoYeHi, BigNOBIAHO, A0 MepLUMX BXOAiB TPEeTbOro i YeTBepTOro Tpurepis, Opyri BXOOU HAKUX
3'eQHaHi 3 TpeTiM BMXOOOM pO3nogifitoBaya TakTiB, a BUXOAM NiOKMOYEHi, BiANOBIOHO, A0 NepLumnx
BXOAiB TPETbOro i 4YeTBepToro enemeHTiB |, Agpyri Bxoan Akux 3'€dHaHi, BignoBiAHO, 3 BUXOL4OM
JiNbHWKa 4acToTW, a BMXOOW NIAKIOYeHi, BiANOBIAHO, OO0 NEepLIoro i Apyroro BXOAiB NepLUoro
niynnbHWKa, BUXig Opyroro reHepaTopa iMnynbCiB 3'€AHaHWI 3 NepLnM BXOO4OM N'ATOro enemeHTa I,
BUXi SIKOrO NIOKMOYEHWA OO0 NepLuoro BXoAdy po3nofinioBaya TakTiB, BUXI4 NepLuoro uugpoBoro
Komnapartopa 3'€edHaHUn 3i BXOOOM ANMEPEHLIOIYOro enemeHTa, BUXig SKOro nigknoyYeHun [o
Opyroro Bxofdy po3nofintoBada TakTiB Ta 0 Bxoay enemeHTa HI, Buxig skoro 3'egHaHuii 3 opyrum
BXOOOM MN'ATOro enemeHta |, AkMi BiAPISHAETLCA TUM, LLO B HLOTO BBEAEHO TPWU NiYUMBHUKK, TPU
perictpu, Tpu enemeHTn |, enemeHT ABO, m'atuyi Tpurep, Komnapartop, 4eTBepTuh UMdPOBUNA
Komnapartop, dopmyBay iMNynbCiB Ta UMPPOBUNA iHOMKATOP, NPUYOMY BUXIA AiflbHUKA 4acToTu
3'egHaHWI 3i BXOAOM M'ATOro Tpurepa, nepLumim Ta pyrun BUXoau AKOro nNigkroyeHi, BignosigHo, Ao
nepwmnx BXOAIB LIOCTOrO0 Ta CbOMOr0O efieMeHTiB |, BUxoau skux 3'egHaHi 3 nepwmmu Bxodamu
TPeTbOro Ta 4eTBEpPTOro pericTpie, a Apyri BXoAuM pasoM 3 OpYrMM BXOOOM BOCbMOro efiemeHTta |
NigknioYeHi 4o BUXoA4y KomMnapaTtopa, BXid SKOro 3'€4HaHuUn 3 BMXOOOM KOomyTaTopa, neplumin Bxig



10

UA 161502 U

BOCbMOro ernemMmeHTa | nigknioyeHun Ao BUXOAY YeTBEepTOro UmMcpoBOro komnapartopa, nepiia Ta
apyra BXigHi undpoBi LWNHW SKOro 3'eAHaHi, BiANOBIAHO, 3 BUXIAHUMU LIMPOBMMN LUIMHAMWU TPETLOrO
Ta 4YeTBEpPTOro pericTpi, BXigHI LMGPOBI LUMHK SKUX NigKAYEHi 40 BUXIAHOT LMGPOBOI LUMHK APYroro
nivunbHWKa, a gpyri BXogm sIKMX pa3oM 3 BXoAoM dpopMyBava iMnynbCiB Ta BXOAOM M'ATOro perictpa
3'egHaHi 3 BuxogoMm enemeHta ABO, nepwwuin BXig SKOro nigknioOYeHWn OO BUXoQy TPeTboro
NivUnbHWKa, NepLwunin BXig SIKOro 3'egHaHMi 3 BUXOOOM LPYroro fidnnbHWKa, a gpyrui Bxig pasom 3
ApyrvMMK BXogamu [Opyroro nivyvnbHuMka Ta enemeHTa ABO nigknioyeHi 0o BuMxody nepLlioro
umdpoBoro komnapartopa, Buxig dopmyBada iMAynbCiB 3'€QHaAHUA 3 OPYrMM BXOOOM 4eTBEPTOro
niynnbHWKa, NepLIMiA BXia4 SKOro NigKIYeHn 0O BUXody BOCbMOro enemexTa |, a BuxigHa undposa
WwmHa 3'egHaHa 3i BXigHOK LUMPPOBOIO LUMHOK M'ATOro perictpa, BUXigHa UMpoBa WKMHA SIKOTO
nigkrodeHa 0o BXigHOT LMdpoBoi WNHU LMdPOBOro iHauKaTopa, NepLunin BXig ApYroro nivnnbHUKa
3'egHaHW 3 BUXOOOM APYroro enemeHTa .
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