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KopucHa mopenb HanexuTb 00 Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
©e3KOHTaKTHOro BUMIpIOBaHHA Temnepatypu o6'ekTiB, WO ob6epTalTbCs, 3 NOOANbLUOK OLHKOK
pagianbHoro 6uTTs, 30Kkpema poTopa rigporeHepaTopiB.

Bigomnii npucTtpin gnsi 6e3KOHTAaKTHOrO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHeparopa
(MateHT YkpaiHn Ne 66866, M. kn. GO1K 13/08, 6ion. Ne 2, 2012), wo MicTUTb 06'EKTUB, AiNMbHUK
YacToTu, BMXifg SIKOro MigKNIoYeHnn 4o BXodiB 6ydepHoro perictpa, nivnnbHMKa Ta 40 NepLloro Bxoay
BiJEOKOHTPONbLHOro 6110Ka, ApPYrMn Ta TPEeTin BXOAM SKOro 3'€dHaHi, BignoBigHO, 3 BUXO4aMM NepLUOro
Ta Qpyroro KepoBaHUX NigcunoBadiB, NepLli BXoAN AKUX NigKMYeHi 0 BUXo4y reHepaTtopa Hanpyru,
a apyri Bxogu 3'egHaHi, BignosigHo, 3 nepwnm Ta gpyrum Buxogamu 6rnoka nam'siti, BxigHa uudposa
WNWHA SKOro MigKnoyMeHa A0 BMXIiOHOI  UMAPOBOI  WIMHM - MiYMNbHUKE, YeTBEPTUMA  BXig
BiJ€OKOHTPONbHOro 6rnoka pasom 3 neplmnm BXxoAoM OGnoka nigroToBKWM AaHUX 3'€4HaHi 3 BUXOO4OM
KOoMyTaTopa, BXigHa LM@poBa LUMHA AKOro NigKnyeHa A0 BMXigHOT LMdpoBOi WnHKM BydepHoro
pericTpa, BxigHa UMcpoBa LIMHA AKOro 3'efHaHa 3 BUXOA4AMU N OKpPeMUX iHPpavYepBOHUX CEHCOpIB
iHppayepBOHOro npunmada, Buxig Gnoka nNigroToBkM AaHUX nNigknoyveHun B kona EOM, BuxigHa
uncppoBa wmHa Onoka 3adaHHA MONOXEHHS 3'€4HaHa 3 MepLIok BXiAHOK UUpPOBOIO LUMHOK
nepLioro uUMPOBOro Komnapatopa, gpyra BXigHa Uuud@dpoBa LKWHA HAKOro pasoM 3 BXiAHUMU
LMdpOBMMU LUMHAMKM NEPLLOro Ta APYroro pericTpiB NigknoYeHi 4o BMXiAHOT LMAPOBOT WNHN faTyuKa
NMOMNOXEHHs, BUXi4 MNepLloro LMdppoBOro komMmnapaTtopa 3'€4HaHMK 3 NeplmMm BXOAOM MepLUOoro
enemeHTa |, apyrui BXig SIKOro NigKNYEeHNn O NepLIoro BMXo4y Apyroro Tpurepa, a Buxia 3'eaHaHnn
3 NepwuM BXOOOM MepLUOro Tpurepa, Apyruin BXxig SKOro pasoMm 3 BXOOOM iHAMKaTopa NiAKMoYeHi oo
OpYyroro BMxogy Opyroro Tpurepa, NepluvMi BXif AKOro 3'€egHaHuMm 3 BMXOOOM OPYroro LmdpoBOro
KoMnapartopa, Apyra BxigHa umMdpoBa LWMHA AKOro MigkmnyeHa A0 BUXIAHOT uudposoi wnHM Bnoka
3ajaHHsA LWBMAOKOCTI, a nepwa BxigHa umdpoBa WMHA 3'egHaHa 3 BUXIOHOW LUMPOBOIO LUMHOW
uucppoBoro cymartopa, nepwa i gpyra BXigHi LM@POBI LWWHM SKOrO MiAKMKYeHi, BignoBigHO, OO0
BUXiAHMX LMPOBMX LWMH MEPLUOro Ta APYroro pericTpis, BXOAW SIKMX 3'€QHaHi, BiAMOBIAHO, 3 NepLmMmM
Ta OpyruM BMXOod4amun po3nogintoBada TakTiB, TPETiM BUXiA SKOro MigKMYeHMrW OO OpYroro BXxoay
apyroro Tpurepa, BUXi4 OpYyroro reHepartopa iMnynbCiB 3'€qHaHuiA 3 BXOAOM po3noginioBava TakTis,
BUXiO nepwloro Tpurepa nigknoyYeHUWn OO0 MepLloro BXody Apyroro enemeHta |, gpyrmin Bxig siKoro
3'eQHaHMI 3 BMXOOOM MNEpLUOro reHepartopa iMnynbCiB, a BWUXig MigKMYeHUn OO BXOAIB AinbHUKA
4YacToTW, reHepaTopa Hanpyru, KoMyTtaTopa Ta 40 ApYyroro BxoAy 6roka nigrotoBku AaHuUX.

"ornoBHMM HeZoMiKkoOM AaHOro NPUCTPOKO € Te, WO BiH HE A03BOMSE BMMIpOBaTK pagianbHe 6utTa
poTopa rigporeHepaTtopa B npoueci horo poboTu, OCKiNbKM rigporeHepatop € cneumdiyHow
€NeKTPUYHOK MALLUMHOK 3aKPUTOrO BUKOHAHHS, LLO YCKNaAHIE OOCTYN A0 MOoro o6epToBMX YacTUH.

Ak Hanbnwkumn aHanor BubpaHo NpuCTpii Ans 6Ee3KOHTaAKTHOrO BUMIPIOBAHHA TemnepaTtypu
potopa rigporeHepaTopa (MateHT YkpaiHu Ne 80569, M. kn. GO1K 13/08, Gion. Ne 11, 2013), wo
MiCTUTb 0B'EKTUB, AINBHUK YACTOTU, N OKPEMUX iHDpayepBOHMX CEHCOPIB iHppa4YepBOHOro Npunmaya,
BydepHMIn pericTp, BiAEOKOHTPOMbHWUIA BOK, ABa KepoBaHUX MigcuntoBadi, reHepaTop Hanpyru, 6rok
nam'siTi, NiYUNbHUK (B NoganblUOMy - NEPLUNA NiYMIbHMK), BNOK NiAroTOBKM AaHuX, KoMyTaTop, 6ok
3aaHHA MOMNOXEHHS, iHOMKaTop (B MoAanblioMy - Neplui iHaukaTtop), 6ok 3agaHHsa LWBWAOKOCTI,
LUMdpoBMI cymaTop, TpU UngpoBuX KoMnapaTtopu, ABa pPericTpu, AaTYMK NONOXKEHHS, TPU enemMeHTn
|, po3noginioBay TakTiB, ABa Tpurepu, ABa reHepaTopu iMMynbcCiB, NPUYOMY BUXiA AiflbHUKA YacToTH
nigknioyeHMn o BxopiB OydepHoro perictpa, Meplworo nivyunbHMKa Ta OO MNEPLIOro BXOAy
BiJE€OKOHTpONbLHOro 611oka, Apyriin Ta TPeTin BXOAW SKOro 3'€dHaHi, BignoBigHO, 3 BUXo4amMu NepLLoro
Ta Qpyroro KepoBaHUX MigcumoBaYiB, NepLli BXoAM AKUX NIJKMIOYEH O BUXOAY reHepaTopa Hanpyru,
a Aapyri Bxogu 3'edHaHi, BiANoBiAHO, 3 NepLuMm Ta ApyruM Buxodamu 6roka nam'sTi, BXigHa undposa
lWMHa €KOro nigknioveHa [0 BMXIOHOT UMPOBOI LUMHW MEpLIOro MiYunbHUKA, YEeTBEPTUMA BXia
BiJEOKOHTPONbLHOrO 6roka pa3oMm 3 neplmMm BXoA4oOM 6rioka nigrotoBKM OaHWX 3'€dHaHi 3 BUXOOOM
KOMyTaTopa, BxigHa LM@pOoBa LWMHA SKOro MigknyeHa A0 BWXiOHOI UUPOBOI WKWHKN BydepHOro
pericTpa, BXigHa uMdpoBa LWKHA AKOro 3'egHaHa 3 BMXOO4aMW N OKpeEMUX iHPpa4yepBOHUX CEHCOpIB
iHppayepBOHOro npuimMaya, Buxig Gnoka nNiAroToBKM AaHMX nigkntoveHun B kona EOM, BuxigHa
uncppoBa WwKMHa Onoka 3adaHHA MOMOXEHHS 3'€4HaHa 3 MEpPLUIOH BXiOHOK UUPOBOID LUMHOK
nepLuoro UMpoOBOro Komnapatopa, gpyra BXigHa UuudpoBa LIKMHA $KOro pasoM 3 BXiAHUMU
LUMdPOBMMY LLIMHAMUW NEPLLIOro Ta APYroro pericTpis nigknoYeHi 4o BUXIAHOT LMAPOBOI LUMHKU JaTvmKa
NMOMNOXeHHs, BUXi4 nepworo LM@ppoOBOro komnapaTtopa 3'€4HaHUMA 3 NepliMM BXOOOM MepLUOoro
enemeHTa |, Apyruim BXig SKOro NigKNYEeHNn O NepLloro BMXo4y Apyroro Tpurepa, a Buxia 3'€eaHaHnn
3 nepwuM BXOAOM MepLIOro Tpurepa, OPYrun BXif SKOrO pa3oM 3 BXOAOM MepLloro iHaukartopa
NigKNoYeHi 0O Opyroro BMXo4y ApYroro Tpurepa, neplunin Bxig SKoro 3'€AHaHuin 3 BUXOOOM TPETbOro
enemeHTa |, nepwun BXig SKOro MigKMAYEHUMA OO0 BUXOZY TPEeTbOoro LMdpoBOro komnapaTopa, a
Apyruia Bxif 3'egHaHuin 3 BUXOOOM Apyroro umdpoBOro komnapaTopa, Apyra BxigHa umdposa LiMHa
SIKOro MigknoyeHa 0o BUXiAHOI LMcpoBoi WKHKM Groka 3agaHHs LWBUAOKOCTI, @ nepLua BxigHa undposa
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WwnHa 3'egHaHa 3 BUXIOHOK UMpoBOIO LINHOK LMdpOBOro cymartopa, nepLua i gpyra BxigHi undposi
LWMHM SIKOTO MiAKIHOYEHi, BignoBiAHO, A0 BMXiOHUX UMCPOBUX LUMH MEPLUOro Ta APYroro pericTpis,
BXOAW SKUX 3'€QHaHi, BiANOBIgHO, 3 MepwuM Ta ApYyrMMm BMXO4aMu po3nointoBaya TakTiB, TPeTin
BUXiO SIKOro MigKMOMeHUn OO ApYroro BXOAY APYroro Tpurepa, BMXigHi uMdpoBi LLMHM NepLloro Ta
Apyroro perictpiB nigkmntoyeHi, BignNoBigHO, A0 NepLuoi Ta ApYroi BXiOHMX LMMPOBUX LINH TPETbOro
LMdpoBOro KOMnapaTopa, BUXig ApYyroro reHepaTtopa iMnynbCiB 3'€gHaHui 3 BXOAOM pO3nogintoBaya
TaKTiB, BUXig NepLluoro Tpurepa nNigknioyYeHnin 4o NepLuoro BXOAy ApYroro enemeHta |, apyrum Bxig
SKOro 3'€eQHaHU 3 BUXOAOM MEpPLUOro reHepartopa iMMynbCiB, a BuMXig MigKMYeHUMn OO0 BXo4is
AiNbHUKa 4acTOTN, reHepaTopa Hanpyru, KoMyTaTopa Ta 4o ApYyroro Bxoay 6510ka NigrotToBKM AaHMX.

[[ONOBHUM HeJonNikoOM [AaHOro NPUCTPOID € Te, WO BiH He A03BONSE BMMIpOBaTW TENnoBUi
nopTpeT poTopa rigporeHeparopa B Npoueci Moro poboTn 3 NoganbLIO OLHKOK PiBHS padianbHOro
OuTTA poTopa, Yepes BiACYTHICTb MOXITMBOCTI JOCTYNY A0 MOro 06epToBMX YAaCTUH, BPaxoBYyO4K, LLO
rigporeHepaTop € cneunivHo enekTpMYHO MaLLMHOK 3aKPUTOr0 BUKOHAHHS.

B ocHoBYy kopucHOi Moaeni nocTaBneHo 3agadvy CTBOPEHHS NPUCTPOIO ANS TEennoBi3iiHOro
AiarHOCTyBaHHSA poTopa rigporeHepatopa, B sSikOMy 3a paxyHOK BBeOEHHS HOBMX OrOKiB Ta 3B'A3KiB
MK HUMMK 3'ABNSAETLCS MOXIMBICTb Ha MpautoloyoMy rigporeHepaTopi 3a BMMIPIOBAHUM TEMNSI0BUM
NnopTpPeTOM poTOopa B MPOLECi Moro obepTaHHs OLiHIOBaTU piBEHb pagianbHOro 6utta poTtopa, Lo
003BONSE PO3LLMPUTU (DYHKLIOHaMNBbHI MOXNNMBOCTI NMPUCTPOLO.

lMocTaBneHa 3agaya BUPILLYETbLCA TUM, WO B NPUCTPIA ANs TEnnoBi3iMHOro AiarHOCTyBaHHSA
poTopa rigporeHepatopa, WO MiCTUTb O0'€KTUB, AINbHMK 4acTOTW, N OKPeMMX iHdpa4YepBOHUX
CeHcopiB iHPpayYepBOHOro npunmaya, 6ydepHUn pericTp, BiAEOKOHTPOMbHWUIA BMOK, ABa KepPOBaHUX
nigcvnioBadi, reHepatop Hanpyrn, 6nok nam'sTi, Nepwui niYunbHUK, OMNOK NiArOTOBKM AaHuX,
KoMyTaTop, GfoK 3agaHHsA MONOXEHHHA, Nepwwui iHamkaTop, BnoK 3agaHHsa LWBMAKOCTI, LMdpoBUi
cymaTtop, Tpu UudPOBMX KOMMapaTopw, OBa PEricTpu, AaTYMK MONOXEHHHA, TpU enemeHTn |,
posnointoBad TakTiB, ABa Tpurepw, ABa reHepatopu iMnynbCiB, NPUYOMY BUXIA AiNbHUKA 4acToTu
nigkrtoyeHnii 4o Bxoay 6ydepHoro perictpa Ta 4o NepLIoro BXoAy BiAeoKOHTPONbHOro 6noka, apyrum
Ta TpeTin Bxogu SKOro 3'edHaHi, BignNoOBIAHO, 3 BMXO4aMW MEPLIOro Ta [APYroro KepoBaHMX
nigcunoBadie, NepLli BXoau sSKMX NigKOYeHi 4O BUXOA4Y reHepaTtopa Hanpyru, a apyri Bxogu 3'egHaHi,
BiQNOBIOHO, 3 NEpLUMM Ta Apyrum Buxogamm 6noka nam'sti, BXxigHa LMdpoBa LUMHA SKOTO NiAKIYeHa
A0 BUXiAHOI LMPOBOI LUMHM NEPLLOro MivnibHUKA, YETBEPTUIA BXiA Bid€OKOHTPOSbHOro 6r10ka pasom
3 MepLinMM BXo4oM Brioka MiaroToBKM JaHWUX 3'€4HaHi 3 BUXOAOM KOMyTaTopa, BXigHa undpoBa wnHa
AKOro nigkmntoYeHa Ao BMXigHOT LMdpoBOi WuHKM BydepHoro perictpa, BxigHa undpoBa LIMHA SKOro
3'egHaHa 3 BUXo4amm N OKpemux iHPpavepBOHMX CEHCOPIB iH(PpaYepBOHOro npunmaya, suxig 6noka
nigroToBKkM AaHux nigknioveHun B kona EOM, BuxigHa umdposa WwnHa Groka 3agaHHS MOMOXEHHS
3'egHaHa 3 nepLuo BXiAHOKW LMAPOBOIO LUMHOK NepLUOro LMdpoBOro Komnaparopa, gpyra BxigHa
umdpoBa LWKNHA AKOro pasoM 3 BXiAHMMU LUMAPOBUMW LLUMHAMM NEPLUOro Ta APYroro pericTpis
nigkrodeHi 00 BMXiOQHOT UMGPOBOI LWIMHM JaTyuka MOMOXEHHS, BUWXig Neploro uudgpoBoro
KoMmnapaTtopa 3'€e4HaHui 3 NepLmnM BXOAOM NepLloro enemMeHTa |, Apyrui BXig SKoro nigknioYeHun o
nepLUoro BUxody Apyroro Tpurepa, a Buxia 3'€QHaHUin 3 nepLiuM BXOAOM MepLuoro Tpurepa, Apyrum
BXiZl IKOr0 pas3oM 3 BXOAOM NepLUoro iHaukatopa nigkniodeHi 40 Apyroro BUXO4y Apyroro Tpurepa,
nepLunin BXxig sIKOro 3'egHaHMin 3 BUXOAOM TPETbOro eniemeHTa |, nepLmi BXig SIKOro nigaknioYeHnin o
BMXOAY TPEeTbOro LMdpoBoro komnaparopa, a Apyrun Bxig 3'eQHaHUn 3 BUXOAOM APYroro LundgpoBoro
KoMnapartopa, Apyra BxigHa umdpoBa LUMHa SKOro nigkmntoyeHa A0 BUXiHOT LMdpPOoBOi WuHM 6noka
3a/laHHA LWIBMAKOCTI, @ neplwa BXxigHa uudposa WMHa 3'€fHaHa 3 BUXIOHOK LM@POBOIO LUNHOK
umdpoBoro cymartopa, nepwa i gpyra BXiAHi LMAPOBI LWIMHW AKOro NigKNIOYeEHi, BignoBigHo, A0
BUXiOHUX LMGPOBUX LUWH MNEpLUOro Ta Apyroro pericTpis, BXoau SKUx 3'€dHaHi, BignosigHo, 3 nepLumnm
Ta gpyrum BuXodamu po3nofintoBada TakTiB, TPETin BUXiA AKOro MigKMIOYEeHUn OO0 ApYroro BXoAy
Apyroro Tpurepa, BuxigHi uMdposi LWWMHW NepLioro Ta ApYroro pericTpis MigknioYveHi, BignosigHo, 0o
nepwoi Ta Apyroi BXigHUX UMGPOBUX LWNH TPETbLOro LUMEGPOBOro KoMnapaTopa, BuUXig4 Apyroro
reHepartopa iMnyneciB 3'€¢QHaHWiA 3 BXOAOM pO3MOAinioBaya TakTiB, BUXig Mepworo Tpurepa
NigKroYeHnid OO0 nepLlioro Bxody Apyroro enemeHTa |, Apyrun BXig SIKoro 3'egHaHuii 3 BUXOOOM
nepLUoro reHepaTtopa iMMNynbCiB, a BUXig MigKNOYeHUN 00 BXOAIB AiNbHMKa 4acTOTW, reHepaTopa
Hanpyru, kKomyTatopa Ta OO [Apyroro Bxody Onoka niaroToBKM AaHuX, BBEAEHO KoMMapartop,
YeTBepPTUN enemMeHT |, ABa NiYnnbHUKK, YeTBEPTUN LMPOBUIN KoMNapaTop, 6rok 3agaHHs Bibpadii Ta
ApYyrvia iHaMKaTop, NpuyoMy BUXiO KOMyTatopa 3'eQHaHuiA 3i BXOAOM KOMMapaTtopa, BUXif SKOro
NiAKNIOYEHNA 0 TPEeTbLOro BXo4y 4eTBepToro enemMeHTa |, gpyrmin Bxig SKoro 3'€eAHaHuin 3 BUXOAOM
AiNbHWKa 4YacToTW, a nepwni BXig NIAKMIYEHWA OO0 OpYroro BMXOAY OPYroro nivuribHuKa, nepunim
BUXig AKoro 3'egHaHMM 3i BXOAOM MEpLUOro niYuribHUKA, a BXig MigKMlYeHUn A0 BUXOAY AifbHUKa
YacToTW, BUXiA NEPLUOro NivunbHUKa 3'€dHaHui 3 opYrMM BXOAOM TPETbOro nivunbHUKa, nepunn Bxig
SAKOro MigKrYeHnnn 0o BUxXody YeTBepToro enemeHta |, a BuxigHa uucpoBa wWuHa 3'egHaHa 3
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nepLUol0 BXiAHOK LMEPOBOIO LLIMHOK YeTBepTOoro LmncpoBoro koMmnapaTopa, apyra BxigHa uudposa
LIMHa SIKOro NifKroyeHa Ao BuxigHol umMdpoBoi WnHKW Bnoka 3agaHHs Bibpalii, a Buxia 3'egHaHui 3i
BXOOOM ApYroro iHankaTopa.

MpucTtpin ana  TennoBi3iMHOro AiarHOCTyBaHHSA poTopa  rigporeHepatopa MOSICHIOETbCSH
KPECNEeHHsIM, Ha KoMy 300pakeHa Moro CTpyKTypHa cxema.

Ha cxewmi: 1 - o6'ektuB; 2 - iHppayepBOHMI NpuUMady, WO MICTUTb N OKPEMUX iHppa4YEepPBOHMX
ceHcopiB; 3 - 60K 3agaHHs NONOXEHHS; 4 - nepLuMii LMPOBUN KOMNapaTop; 5 nepwnin enemenT |; 6
- NepLUMn reHepaTop iMNynbCiB; 7 - nepwui Tpurep; 8 - apyrmn enemeHT |; 9 - ginbHuk yactoTu; 10 -
OydepHun perictp; 11 - gaTymk nonoxeHHs; 12 - nepwmn perictp; 13 - opyrui reHepaTop iMNynbCiB;
14 - posnoginoBad TakTiB; 15 - gpyrun perictp; 16 - uncposun cymartop; 17 - 6nok 3agaHHA
wemakocTi; 18, 19 - TpeTin Ta apyrmi undposi komnapaTopw, BignosigHo; 20 - TpeTi enemeHT |I; 21 -
apyrun Tpurep; 22 - nepwuin iHaukaTtop; 23 - KomyTaTtop; 24 - BMNoK NigrotoBkM gaHux; 25 - 6nok
nam'aTi; 26 - nepwnin NiYMNbHUK; 27 - BIGEOKOHTPONbHUI 6nok; 28, 29 - nepwunn Ta ApYyrun KepoBaHi
nigcvntoBavi, BignosigHo; 30 - reHepatop Hanpyru; 31 - gpyrun niynneHuk; 32 - komnapartop; 33 -
yeTBepTUN eneMeHT |; 34 - TpeTin NiuMnbHUK; 35 - 6rok 3agaHHsa Bibpauii; 36 - YeTBepTUN LUdPOBUIA
Komnapatop; 37 - Apyrni iHgukaTop, NpuyoMy BuUXig AiNbHUMKa YacToTh 9 NigKMYeHun 0 Bxoady
OydepHoro perictpa 10 Ta 4O nepLUOro BXoAy BiAeOKOHTpONbHOro 6noka 27, opyrun Ta TpeTid BXoan
siIKoro 3'e4HaHi, BignoBigHO, 3 BMXogamMu nepluoro 28 Ta gpyroro 29 kepoBaHuX nigcunioBadis, nepuui
BXOAW SIKMX MiOKMoYeHi 4o Buxoay reHepartopa Hanpyrm 30, a apyri Bxogu 3'edHaHi, BignosigHo, 3
nepwum Ta Apyrum Buxogamu Onoka nam'siti 25, BxigHa uudpoBa LIMHA SKOro nigkrdeHa Oo
BMXiOHOI UMMPOBOI LWIMHN MEPLLIOro NiYnrbHUKa 26, YeTBepTUn BXig BiOEOKOHTPONbLHOro 6noka 27
pasom 3 nepLiMm BxoooM Ornoka migrotoBku gaHux 24 3'egHaHi 3 BUXOAOM KoMyTatopa 23, BXxigHa
uMdpoBa LWMHA SKOro MigkrnoyeHa A0 BuxigHoi umdpoBoi wuHu GydepHoro perictpa 10, BxigHa
uucppoBa WMHA HAKOro 3'e¢gHaHa 3 BUXO4AMM N OKPEMWUX iHpadepBOHMX CceHcopiB 2.1-2.n
iHdpayepBOHOro npurmMada 2, Buxig 6noka nigrotoBkm gaHmx 24 nigkntodeHun B kona EOM, BuxigHa
umdpoBa WKMHa Groka 3adaHHs MONOXEHHS 3 3'edAHaHa 3 NepLUo BXiOHOK LUMGPOBOH LUNHOK
nepLioro uudgposoro KomnapaTtopa 4, gpyra BxigHa uudpoBa LWKHA SKOro pas’oM 3 BXigHUMU
umdpposmMn WnHamu nepworo 12 ta gpyroro 15 perictpiB nigkntoyeHi 4o BMXigHOT LMAPOBOT LNHK
AaTtymka nonoxeHHsa 11, Buxig nepwioro umdpoBoro komnapatopa 4 3'egHaHMn 3 NeEpPLUMM BXOO0M
nepworo enemeHta | 5, gpyrmi BXig SAKOro Nigkno4YeHUn 4o NepLuoro BMxXogy Apyroro Tpurepa 21, a
BUXig 3'egHaHniA 3 NepnM BXOL4OM NepLloro Tpurepa 7, Apyruin BXig SKOro pasom 3 BXOAOM NEPLUOro
iHOMKaTopa 22 MigKmnoYeHi 40 ApYroro BUXOAY ApYroro Tpurepa 21, nepliunin BXig SKOro 3'egHaHui 3
BMXOOOM TPETbOro enemenTa | 20, nepunin BXig SIKOro MigknioYeHUn 4o BMXody TPEeTbOoro LndgpoBoro
komnapartopa 18, a gpyruv BXxig 3'€gHaHuiA 3 BUXOOOM ApPYroro umdposoro komnapartopa 19, Buxig
apyroro enemeHta | 8 3'egHaHui 3 gpyrum Bxogom 6roka nigrotoBku AaHux 24, Apyra BxigHa
umdpoBa WnHa apyroro umdpoBoro komnaparopa 19 nigknoyeHa oo BUXigHOT LMdpoBoi WKHKU Grioka
3agaHHsa weuakocTi 17, a nepwa BxigHa umdposa LWKuHa 3'egHaHa 3 BUXIOHOK LMMPOBOIO LUMHOK
umdpposoro cymatopa 16, nepwa i gpyra BXigHi LUPOBI WNMHW SKOro NigknioYeHi, BignoBigHO, A0
BUXiOAHMX LUMPOBMKX WKH nepworo 12 Tta gpyroro 15 pericTtpiB, BXoAn skux 3'egHaHi, BignoBigHo, 3
nepLnM Ta Apyrum Buxogamu posnogintosada TakTiB 14, TpeTin BUXiA SKOro NigknioyeHuin 4o apyroro
BXoOy pApyroro Tpurepa 21, Buxig Qgpyroro reHepatopa iMnynbciB 13 3'€egHaHuii 3 BXOOOM
posnoginioBaya TakTiB 14, Buxig neplioro Tpurepa 7 MigKMNOYEHUA OO MepLlioro BXody Apyroro
enemeHTa | 8, gpyrui Bxig AKoro 3'eAHaHWi 3 BUXOAOM MEPLLOro reHepartopa imnynbcis 6, a Buxig
NigKIYeHnA 4o BXOAiB AinbHMKa YacTotn 9, reHepatopa Hanpyrum 30 Ta komytatopa 23, BUXigHI
undposi WwuHM nepworo 12 Ta gpyroro 15 pericTpiB 3'egHaHi, BiANOBIAHO, 3 MepLUOK i ApYrow
BXiQHUMW LMPOBUMU LLIMHAMU TPETbOro LudpoBoro komnapaTtopa 18, Buxig SKOro nigknoyYeHun o
nepworo Bxogy TpeTboro enemeHta | 20, gpyrui Bxig AkOro 3'€egHaHUM 3 BUXOOOM OPYroro
umdposoro komnapaTtopa 19, a Buxig nigknioYeHUn OO nepLioro Bxody Apyroro tpurepa 21, suxig
kKomyTaTopa 23 3'efHaHui 3i BXOAOM KoMnapatopa 32, BMXig SKOro nigkniovyeHun Ao TpeTboro Bxoay
yeTBepTOro enemeHta | 33, Apyrui BXig SKOro 3'€4HaHU 3 BUXOOOM AiNbHMKA 4acToTu 9, a nepLumnn
BXid MigKMOYeHWn 00 ApYyroro BUXOAY ApYroro nidvnbHuka 31, neplivnm Buxig sikoro 3'egHaHun 3i
BXOJOM MepLIoro nivnnbHuKa 26, a BXia NigknioYeHuin 4o Buxoay AinbHrKa YyactoTn 9, BUXia nepLioro
niynneHuka 26 3'egHaHUM 3 OPYrMM BXOAOM TPETLOro nivunbHWka 34, nepwui BXig SIKOro
nigKroyYeHnn 4o Buxoay yeTseptoro enemeHTa | 33, a BuxigHa undposa LWMHa 3'€gHaHa 3 NepLloto
BXiOHOI LMEPOBOIO LLMHOK YeTBEPTOro UMdpoBoro KomnapaTtopa 36, Apyra BxigHa uudposa WnHa
AKOro MigkmyeHa A0 BMXIOHOT uMdpoBOi WKHM Onoka 3agaHHa BiOpadii 35, a Buxig 3'egHaHun 3i
BXOOOM Apyroro iHankaTtopa 37.

MpucTtpin npautoe Tak. MNpu nogayi Hanpyry XMBReHHA nepwunini 6 Ta apyrun 13 reHepartopu
iMMyNbCIB  NOYMHaATL opMyBaTW BIAMNOBIAHI NocnigoBHOCTI iMnynbciB. [oTiK iHdpayvepBOHOro
BUMPOMIHIOBAHHSA, SIKMA CTBOPIOETLCS MOBEPXHEeI poTopa rigporeHepaTopa, WO 3HaxoauTbCHA Ha
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OesiKii BiAcTaHi Big ONTUYHOI cCUCTEMU NPUCTPOLO, NoTpannse Yepes 06'ekTnB 1 Ha MiHINKY N OKpeMmx
iHppavyepBOHNX ceHcopiB 2.1-2.n iH(ppayepBOHOro npuimada 2, po3TalloBaHWX B3[OBX papjiyca
potopa. O4yeBuaHO, WO Npu ob6epTaHHi poTopa rigporeHepaTtopa B KOXXEH MOMEHT yacy B rnore 3opy
iHbpayepBOHOro NpuimMaya 2 noTpannde nuwe parMeHT MNOBEPXHi B34OBX pagiyca poTtopa.
OTpumMytoun parMeHTU TEMNOBOro 300paXkeHHs, MOXHa nobyayBaTv TEMnoBUA MNOPTPET BCi€l
NoBEpPXHi poTopa rigporeHepatopa B NpoLeci noro poboTu.

3ayBaXknmo, L0 YacTMHA CEHCOPIB NiHINKM iHdpavYepBOHMX CEHCOpIB iHppayepBOHOro NpunMaya
2 3HaxoguTbCs 3a MeXXaMu HanBigAaneHiwol To4YKM poTopa rigporeHepartopa.

Akwo poTop rigporeHepaTopa 3HaxoAUTbCS B HEPYXOMOMY CTaHi abo 1Moro WwBmnakicTe obepTaHHs
MeHLLa Big HOMiHArNbHOI, TO Ha eKpaH BiAEOKOHTPONbHOro 6roka 27 TennoBe 300paXeHHs MOBEpXHi
poTopa He BuBoauTbCA. Lle obymoBneHo HacTynHuMm. ig BnnuBom apyroro reHepatopa imnynecis 13
no4yeproBo Ha BMXogax posnofinoBaya TakTiB 14 dopmyloTbCca curHanu. CurHanom 3 nepLuoro
BMXody posnogintoBaya TakTiB 14 B nepwwuin perictp 12 3anucyetbca Koa 3 Buxody [AaTyuuvka
nonoxeHHs 11. B pgpyrun perictp 15 curHanom 3 gpyroro Buxody posnogintoBaya TakTiB 14
3anncyeTbeCa iHWKA Kogh 3 BMXOQY AaTyvka nonoxeHHs 11. PisHMUS 3a3HayeHuX KogiB 3a OOUHULLO
yacy, Lo 3abeaneyyeTbcs ApYrMM reHepatopom iMnynbciB 13, aBnse coboro WBMaKiCTb obepTaHHSA
poTopa rigporeHeparopa, Wo i BU3Ha4YaeTbCca B LUMppOBOMY cymaTopi 16 Ta nogaeTbCs Ha nepLini
BXig Agpyroro umdpoBoro komnapatopa 19, B sikOMy 34iICHIOETbCS MOPIBHAHHA Yy BUMMs4i Koais
NMOTOYHOI LUBMAKOCTI obepTaHHsi poTopa rigporeHepatopa 3 HOMiHamNbHOW, sika 3anucaHa B Groui
3agaHHsa weuakocTi 17. OgHoyacHO curHanu 3 BuxodiB nepworo 12 ta gpyroro 15 perictpiB
HagxodsTb Ha BXoAWM TPeTboro uMdpoBoro komnapartopa 18, ge BiabysBaeTbcs nepeBipka Hanpsmy
obepTaHHs poTopa rigporeHepatopa. B pasi KOpEeKTHOro BUMIPIOBaAHHA LUBWAOKOCTI, Ha BMXOAi
TpeTboro uudpoBoro komnapaTtopa 18 3'9ABNAETLCSA CMrHan fOriYHOT OAMHULI, SKUIA BigKpUBAE TPeTin
enemeHT | 20. Y BMnagky, Konu LWBMAKICTb MEHLUA Big HOMiHaNbHOI, HA BUXOAi APYroro undgpoBoro
koMmnapartopa 19 3'aBNSETbCA CUrHan fOriYHOro Hyns, SkMm Yyepes TpeTii enemeHT | 20 nig Aieto
CUrHany 3 TpeTboro BUXoay poanogintoada TakTiB 14 3anucyeTtbcsa B apyrun tpurep 21. MNpun ubomy
nepLnin iHaukaTop 22 3anuaeTbCsi BBIMKHEHUM, TENSTOBUIA NOPTPET poTopa He (hikcyeTbes.

AKWo X Wwenakictb 0bepTaHHsA poTopa rigporeHepaTtopa CTae pPiBHOK HOMIHANbHIN, TO HA Apyromy
Buxogi apyroro Tpurepa 21 3'9BNseTbCS cUrHan foriYHoro Hynd, nepLmrin iHankaTop 22 BUMUKAETbLCS,
Ha nepwoMy Buxodi gpyroro Tpurepa 21 3'aBNS€TbCA CUrHamM NOrivHOT OAMHWLI, 9KMA NOOAETbCH Ha
Bxig nepworo enemeHta | 5. B MomeHT obepTaHHsA poTopa, Konu BiH 3HaxoAMTbCs B YMOBHOMY
NMo4YaTKOBOMY MOJIOXEHHI, KOAM 3 BUXO4y AaTymka nonoxeHHs 11 Ta 3 Buxoay ©Onoka 3agaHHSA
NnonoXeHHs 3 cniBnagatoTb, Ha BMXOAI MepLloro UMdpPOBOro komnapatopa 4 3'ABNsSeTbCA CurHan
MOriYHOI OAUHWLI, SKMM Yepes3 nepwmnin enemeHT | 5 BCTaHOBMIOETbCA B OOUHWYHWUA CTaH MepLUMn
Tpurep 7. BHacnigok ubOro iMnynbCuM 3 BMXOZY MEpPLUOro reHepaTtopa iMnynbciB 6 4yepes Apyrun
enemeHT | 8 nounHalTe HagxoauTn B 6N10KK, 3a JOMOMOro AKMX POPMYETLCSA TEMNMNOBUIA NOPTPET Ha
eKpaHi BigeoKOHTpOnbLHOro 6noka 27.

B 3anexHoCTi Big KyTOBOI LWBKAKOCTI obepTaHHA W poTopa rigporeHepatopa BubpaHa yactoTa
dopmyBaHHS iMnynbeiB fi mepworo reHepatopa iMNynbCiB, WO MNOB'A3aHO CNiBBIgHOWEHHAM fi/n =
w/(21-m), ge m=360°/B, B - MiHIManbHUN CEKTOP MOBEPXHi poTOpa, WO NoTpannsie B none 3opy
iHbpayepBOHOro npunMaya 2, n - KoeilieHT AineHHs AinbHUKa 4YacToTn 9, WO BigNOBIgAE KiNbKOCTI
OKpeMUX iHpavyepBOHMX CeHCOpIB iH(payepBoHoro npurMmadva 2. OTxe, 3 4acTtoTow fi/n, npwu
HOMiHanbHIN WBMAKOCTI 06epTaHHs poTopa, Ha BUXOA AiNbHWKA YacToTu 9 3'ABNSATLCS IMNYIbCH,
AkMMK doikcyroTees y OydpepHomy pericTpi 10 Ha yac AT = n/fi enekTpu4Hi curHanu B aHanoroBomy
BUIMAAI 3 BUXOAIB N OKpeMuX iHhpayepBOHNX CEHCOPIB iH(bpayepBOHOro npunmaya 2. AMnniTyau umx
curHanis NPonopLinHi TemnepaTtypi enemMeHTapH1X AiNAHOK NOBEPXHi 06'ekTa (KINbKICTb TakuX AiNAHOK
N=n-m). KomytaTopoM 23 3giliCHIOETbCA 34MTyBaHHsA iHdopmalii 3 OydepHoro perictpa 10 3
HaCTYMHUM ii MepPeTBOPEHHAM i3 napanenbHOro Buay npeacrtaBneHHs B nocnigosHun. CcopmoaHui
TakuMm YMHOM CUrHan 3 BUxogy KomyTtaTopa 23 noTpannsie Ha BXif BifeOKOHTPOSbHOro 6noka 27 i Ha
BXig 6r0Ka nigrotoBKM JaHuWX 24, B SKOMY BiH MepeTBOPHETLCHA B UudpoBy opmy Ta NpuBOAUTLCA
A0 3py4HOoro Bugy ans nepegadi 8 EOM.

leHepaTtop Hanpyrn 30, nepwuin 28 Ta gpyrui 29 KepoBaHi nigcmntoBadi i 6nok nam'ati 25
npu3HayeHi Ans opMyBaHHSA CUrHaniB PO3ropTKY BiAEOKOHTPOsbHOro 6rioka 27. Curdan yacTtoTtoto f1
Lo HagxoauTb Ha BXig reHepatopa Hanpyrn 30, Ha BUXOAI NpuAMae cTyniHyacTy opMy (MIiCTUTb N
CknagoBux) i MOAAETbCs Ha BXOoAM nepluoro 28 i gpyroro 29 kepoBaHUX NigcunoBadiB, KoeilieHT
NigCUNEHHs AKUX 3adaeTbCa BUXIOHUMKM curHanamy Gnoka nam'ati 25. MNpu uboMy KoediuieHTK
nigcvneHHst neporo 28 ta gpyroro 29 kepoBaHVX NiacMMOBaYiB 3aal0TbCs Tak, WO Ha iX BUXodax
dopmMyloTbCa curHanu, nponopuinHi Ri-sing; Ta Ri-cosgj, BignosigHo, Ae Ri - pagiyc, @ - KyT
KOOpOWHATU enemMeHTapHOi [AiNsHKW MOBEpxHi poTopa B MONSAPHIA CUCTEMI KOOpAMHAT, WO

06YMOBIEHO CUTHaNamm 3 aartuuka nonoxentst 11. Mpu ypomy ' =0N J=0m
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Ha Bxig 6noka nam'ati 25 curHann HagxogaTb 3 AiflbHMKa 4YacTtoTn 9 yepes NocnigoBHO BBIMKHEHI
apyruin 31 Ta nepwmi 26 nNiYUNbHUKK, 3aranbHUA KoedilieHT nepepaxyHKy sikux gopiBHoe m. B
pe3ynbTaTi Ha eKkpaHi BigeOKOHTpoNbHOro 6noka 27 npu HasBHOCTI OAHOro iHpopMaUiHOro curHany,
ABOX CUrHarniB pO3ropTKM Ta CUrHamy 3 BMXody AinbHuKa 4YactoTn 9 hopmyeTbCs 3006paKeHHs!, Lo
BignoBigae TennoBoMYy NOPTPETY poTopa rigporeHepartopa.

Migkpecnumo, Lo YacTUHa ceHcopiB iHpa4YepBOHOro npunmaya 2, aki Hanbinblwe BigganeHi Big
OCi poTopa rigporeHepaTopa, BUKOHYIOTb (OYHKLIIO He TiNbKM nepedadi TENIOBOro 300paXKeHHs, Lo
noTpannisie B iXHe nosie 3opy, ane n yHKUito popmyBaHHA TEMSIOBOrO NOPTPETY Kpak poTopa npu
nosiBi B HbOMY pafianbHoro 6utTs. Lle 3abesnevyeTtbea Tak.

Ak 3asHavanocb, gpyrui 31 Ta nepwui 26 nNiYUNBHUKM MalOTb 3aranbHUR  KoeqilieHT
nepepaxyHky m. BpaxoBytoun Te, LLO NULLIE HE3HAYHA YacTUHA CeHCopIB iHppaYepBOHOro npurMaya
2 BUKOPUCTOBYETBbCS ANA BiACMIOKOBYBaHHA pagdianbHOro OuTTa poTopa rigporeHepartopa, To,
0YEBMAHO, L0 KoeilieHT nepepaxyHKy Apyroro nivyvnbHuKa 31 gewo MeHwui Big m, a 4O 3HaYEHHS
m 1A0ro AOMOBHIOE NEPLUNIA NiYNNbHUK 26.

A TOMY Npy HagXOAXEHHi NOCMiAOBHOCTI iIMMYNbLCIB 3 AiflbHMKa 4acToTu 9 B MOMEHT 3anOBHEHHS
iMnynbcamun gpyroro nivnnbHuKa 31 Ha NMOro ApyroMy BUXOAI 3'IBMSIETbCA CUrHan NOriYHOl oguHuLi,
KWW pa3oM 3 NOCNIAOBHICTIO IMNYNbCIB 3 AiNbHWKA 4YacToTM 9 HaAXoAWTb Ha BXOAW YETBEPTOro
enemeHta | 33. OpgHoyacHO MOCNIAOBHICTL CUrHamiB, NPOMOPUINHMX TemnepaTypi CKaHOBaHOI
NoBepXHi, 3 BUXoAy komyTaTopa 23 nogaeTbCcs Ha komnapaTop 32 i 3 BUXOAY OCTaHHbOro y BUMMAAI
curHaniB noriyHoro Hyns abo oAuHWLI HagXoAuTb Ha TpeTih BXig 4eTBepToro enementa | 33.
O4yeBngHO, WO KOMM Temnepatypa CKaHOBAHOI MOBEPXHi MeHWa Mopory CcnpauboByBaHHS
Komnapartopa 32, TO Ha WOro BMXOAi MPUCYTHIA CUrHamn JOriYHOro Hyns, BHACMIQOK YOro Ha BMXO4i
yeTBepTOoro enemeHTa | 33 NPUCYTHIN TakoX CUrHanN MOriYHOro Hyns. Y pasi, Konu y 30Hi CKaHyBaHHS
3'ABNAETbCS KpalW CKaHOBaHOI MOBEPXHi poTopa rigporeHepatopa, WO CBigunTb Mpo  MosiBY
pagiansHoro 6uTTa B POTOpI rigporeHepartopa, TO Ha BUXOAi komnapaTopa 32 hopMytoTbCH CUrHanm
NOriYHOT OANHULI Ta Ha BMXOoAi YeTBepToro enemeHTa | 33 hopmyeTbCa NOCNIAOBHICTb iIMMNYNbCIB, sKa
HaAXo4MTb Ha BXig TPeTbOro nivunbHukKa 34.

Y pasi, konu piBeHb pagianbHOro OWUTTS He3HayHU i UMpPOBUIA KOO HA BMXOAi TPeTbOro
niynnbHuka 34 MeHLle 3HadeHHs1 uMdPoBOro Koay, Wo 3anncaHui B 6noui 3agaHHs Bibpauii 35, Ha
BUXOAi YeTBepToro UMdpoBoro komnapaTtopa 36 MPUCYTHIA CUrHaN NOrYHOro Hyns. AKWO piBeHb
pagianbHOro OMTTS 3pocTae, TO Ha BUXOAI 4eTBepToro umMdpoBoro Komnapatopa 36 3'aBnsieTbcs
CurHan fnorivyHoi OAuHWLI, SKUA NogaeTbCa Ha Apyrun ingnkaTop 37.

Micna 3aBeplUeHHA CKaHyBaHHA B300BX MNiHIVKWM iHpayepBOHUX CeHcopiB iHdpayYepBOHOro
npuimMada 2 Ha BUXOAi NEpLUoro nivunbHUKA 26 3'9BNSETbCSA CUrHamM fOrivYHOI OAMHMLI, SIKUM
CKMOaETbCA TPEeTin NiumnbHUK 34 Ta PO3NOYMHAETLCH CKaHYBaHHSA HACTYMHOrO CEKTOpY poTopa
rigporeHepaTtopa.

TakuM 4YMHOM B KOXHOMY CEKTOpPi CKaHyBaHHS MNOBEpXHi poTopa rigporeHepatopa MOXHa
crnocTepirati HasBHICTb abo BiACYTHICTb padianbHOro 6uTTa, WO i BigobpaxaeTbCcs MO 30BHILLHBOMY
KOHTYPY 300pakeHHs1 y BiJEOKOHTpPONbHOMY 6rioui 27.

OueBMaHO, WO 3rigHO 3 anropMuTMOM CKaHyBaHHS poTopa rigporeHepaTtopa 3a KOPWUCHOM
MOAennto 34iINCHIETLCA cnoyaTKy B34OBX Aesdkoro pagiyca R;. Konu 3akiH4eHO ckaHyBaHHS N TOYOK,
o nexatb Ha pafiyci Rj, 34INCHIOETLCA CKaHyBaHHA N TOYOK, WO nexaTb Ha pagiyci Rj+1. Tak
3HAXO4MTbCS KPyroBa po3ropTka BCbOro TEMMOBOro 300paXxKeHHs poTopa rigporeHepatopa B NpOLEci
noro po6oTwu.

®OPMYIJIA KOPUCHOI MOLENI

MpucTpin gns Tennosi3iMHOro AiarHOCTyBaHHA poTopa rigporeHepartopa, WO MiCTUTb OB'eKTuB,
OINbHUK 4acToTW, N OKPeMMUX iHpavyepBOHNX CeHCopIiB iHdpavyepBOHOro npuiMada, OydepHui
pericTp, BiOEOKOHTPONbHWIA GOK, ABa KepoBaHUX MNiACWITIOBaYdi, reHepatop Hanpyru, 6nok nam'ari,
nepwui niYUNbHUK, OROK MiArOTOBKM [OaHMX, KOMyTaTop, OnOK 3adaHHSA MOJSIOXKEHHS, NepLuni
iHOMKaTop, OnoOK 3aJaHHsA LIBMAOKOCTI, uudpoBuiA cymaTtop, Tpyu uUucpoBMX KoMMapaTtopwu, ABa
pericTpu, gaTtymKk NOSIOXEHHSA, TPU eneMeHTn |, po3nogintioBady TakTiB, ABa Tpurepu, ABa reHepaTtopu
iMNynbCiB, NPUYOMY BWXiO AiNbHMKA 4acTOTU MigKMOYeHUn [o Bxoay OydepHoro perictpa Ta 4o
nepLUoro BXo4y BiAEOKOHTPOSIbHOrO 6rioka, APYruin Ta TPETin BXoAW SAKOro 3'edHaHi, BignosigHo, 3
BMXO4aMM MepLUoro Ta Apyroro KepoBaHUX NigcumoBadis, nepLli BXoAM AKMX NiOKNOYEHi 40 BUXOAY
reHepatopa Hanpyru, a Apyri Bxogu 3'egHaHi, BignoBigHO, 3 nepwvMm Ta ApPYrum Buxodamu Grioka
nam'aTi, BXigHa undpoBa WnHa SKOro MigknioveHa Ao BMXigHOT LMAPOBOI LUMHWU NEPLUOro JiYUITbHMKA,
YeTBEPTUN BXif BiAEOKOHTPONbHOro 6r5l0Ka pasomM 3 neplvM BXOAOM 6rioka MigroToBKM AaHUX
3'egHaHi 3 BUXOOOM KOMyTaTopa, BXigHa LM@pPOBa WMHA SKOro nigknodeHa 00 BUXIOHOIT LndpoBoi
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wnHM BydbepHoro perictpa, BXxigHa UuMdpoBa LIKHA SKOro 3'€edHaHa 3 BUXo4aMU N OKPEMUX
iHppa4yepBOHNX CEHCOPIB iH(PPaA4YEPBOHOro NpurMada, Buxia 6roka niaroToBkM AaHUX NiAKMOYEHN B
kona EOM, BuxigHa umdpoBa wWmHaA Oroka 3afdaHHSA MONOXEHHS 3'egHaHa 3 MepLlol BXiQHOH
LUMpOBOIO LLIMHOK MEepLLOro LMdpoBOro KoMnaparopa, Apyra BxigHa uMdpoBa LWnHa SKOoro pasoMm 3
BXiOHUMW LMPPOBMMK LLUMHAMW MEPLUOro Ta APYroro pericTpiB MigknoyeHi 4o BMXigHOI LMdpoBOI
LWMHX JaTyuKa MOJIOXKEHHS, BMXi4 NepLloro uMdpoBoro komnapartopa 3'€4HaHun 3 NepLunm BXOAOM
nepLloro enemeHTa |, agpyrmn Bxig SKoro nigknovYeHnin 4o NepLLoro BUXo4y Apyroro Tpurepa, a Buxig
3'egHaHMA 3 MeplMM BXOAOM MepLloro Tpurepa, APYrMA BXif SIKOrO pa3oM 3 BXOAOM MEpLUOro
iHOMKaTopa MigKMYeHi OO0 Apyroro Buxody ApYyroro Tpurepa, nepwmi BXig Akoro 3'egHaHun 3
BMXOOOM TPETbOro enemeHTta |, nepwmnn BXxig SKOro NigKMYeHW OO0 BUXOOY TPEeTbOoro LUudgpoBOro
KoMMnapartopa, a Apyrun Bxig 3'€QHaHuii 3 BUXO4OM ApYyroro LmMdpoBOro komnaparopa, apyra BxigHa
LUMdpoBa LLMHA SIKOTO NiAKMYeHa A0 BUXIOHOT LMcpoBoil WnHM 6rioka 3agaHHA LWWBMAKOCTI, a neplia
BXiAHa uudpoBa LWKMHA 3'€gHaHa 3 BUXIOHOK LMMPOBOK LWMHOK UUGPOBOro cymartopa, nepwa i
apyra BXigHi UnMdpOoBI LUMHW SAKOro NiAKMYEHI, BiANOBIAHO, OO BUXIAHMX LMEPOBMX LUXH NepLioro Ta
ApYroro pericTpiB, BXoAu SIKMX 3'€4HaHi, BignoBigHO, 3 NepwumM Ta ApyrMM BUXOo4amu posnogintosada
TaKTiB, TPETIN BMXi4 SKOro MigKIOYEHUIA A0 OPYroro BXOAY APYroro Tpurepa, BuXigHi LMdpoBi WnHM
nepLloro Ta ApYyroro pericTpiB NigKOYeHi, BignoBigHO, A0 NepLuol Ta ApYyroi BXigHMX LMdpPOoBUX LLNH
TPEeTbOro UMMPOBOro KomnapaTopa, BMXi4 APYyroro reHepartopa iMnynbCiB 3'€QHaHU 3 BXOOOM
po3anogintoBada TakTiB, BUXig nepLloro Tpurepa nigkoyYeHnn 4o nepLuoro BXxogy ApYyroro enemenTa |,
Apyrmi Bxig sikoro 3'eQHaHW 3 BUXOOOM MEPLIOro reHepartopa iMnynbCiB, a BUXig NiAKNoYeHUn go
BXO[iB AiNbHMKA YacTOTK, reHepaTopa Hanpyry, komytatopa Ta 40 ApYroro Bxoay Omoka nigroToBku
AaHuX, KA BiOpPi3HAETbCA TUM, WO B HbOrO BBEAEHO KOMMapaTop, 4YeTBepTui enemeHT |, aosa
NiYUnNbHYKN, 4YeTBEPTMIA uUMdPOBUIA KoMnapatop, 6rnok 3agaHHsA BiGpauii Ta apyrvn iHoukaTop,
npuyomy BMXiO KOMyTaTopa 3'edHaHWM 3i BXOAOM KoMmMapatopa, BuMXig SKOro nigkmnoyYeHun [o
TPeTboro BXoAdy YeTBepToro enemeHta |, gpyrui Bxig sKoro 3'eqHaHuin 3 BUXOOOM AiNlbHUKa 4acToTH,
a nepLumin BXig NigkNioYeHnin 4o pyroro BUXo4y ApYroro nivmnbHuKa, NepLini BUXig sKoro 3'egHaHmm
3i BXOAOM MepLUOro nivnrbHMKa, a BXig MigKMYeHMn 0O BUXOAY AiflbHMKa 4acToTW, BUXig nepLuoro
nivunbHUKa 3'€gHaHU 3 APYrMM BXOAOM TPETbOro MivnnbHUKa, NepLUMi BXi4 SKOro MigkroyYeHnin ao
BUXOAY YeTBepTOro enemeHTa |, a BuxigHa umdpoBa LWKHa 3'€gHaHa 3 NepLLO BXiAHOW LNdPOBOIO
LUMHOK 4eTBEepTOro uudpoBoro komnapaTopa, gpyra BxigHa LMdpoBa LIMHA SIKOro MigkmyeHa Jo
BUXiAHOI UncpoBOi WnHM BGrioka 3agaHHs Bibpauii, a BuXig 3'eqHaHUi 3i BXOAOM APYroro iHaMkaTopa.
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