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(57) Pedpepar:

MpucTtpin ona Tennosi3iMHOMO AiarHOCTyBaHHA poTopa rigporeHepatopa MICTUTb N OKPeMUX
iHppayepBOHUX CeHCcopiB, OiNbHUK YacToTu, BydepHui perictp, kKomyTaTop, 6MOK NiArOTOBKN AaHMX,
ABa reHepaTopu iMNynbCiB, ABa KepoBaHi NigCMIoBaYi, BiGEOKOHTPONbHUI BMOK, NepLni NivYnbHUK,
reHepartop Hanpyru, 6rok nam'saTi, ABa pericTpu, nepwun uMdpoBui KomnapaTop, Tpurep, NepLumn
enemeHT |, nepwwuin iHankatop, 6nok komnapatopis, enemeHT HI Ta opmysay curHany. BeegeHo
KoMnapartop, Apyrui enemeHT |, ABa MiYUNbHUKWA, APYrMA LMpoBUA KomnapaTtop, 6nok 3agaHHs
Bibpauii Ta apyrun iHgukaTop. Buxiga komytatopa 3'egHaHui 3i BXOOAOM KOMMapaTopa, BuXig sKoro
nigknioYeHnn 0o TpeTboro BXOA4y Apyroro ernemMeHTa |, Apyruin Bxig SKoro 3'eQHaHWA 3 BUXOOOM
JiNbHUKa 4acToTW, a nepluvi BXi4 MiKMIOYEHUN OO0 OPYroro BMXOAY OPYroro nivunbHUKa, nepLuni
BUXiO AKOro 3'eQHaHWA 3i BXOOOM MepLUOro niYunbHWKa, a BXid NiAKMHYEeHUn 0O BMXOAy AiNbHUKa
YacToTu. Buxig neplioro niynnbHuka 3'egHaHuMn 3 ApYruMm BXOOOM TPETbOro NivurbHMKa, NepLumnmn BXia
SAKOro NiAKMYeHnn A0 BUXoAy Apyroro enemeHta |. BuxigHa umdpoBa wrHa 3'egHaHa 3 nepLioro
BXiZHO LMIPOBOIO LLIMHOK APYroro LundgpoBoro koMmnapaTopa, Apyra BxigHa umndpoBa LUMHA AKOro
nigknioYeHa o BUXIAHOI UMpOoBOI WKHKM Groka 3agaHHa Bibpauii, a Buxig 3'egHaHUn 3i BXOOOM
Apyroro iHgukartopa.
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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
pagianeHoro 6uTTs, 30Kkpema poTopa rigporeHepaTopis..

Bigomnii npucTpin ana 6e3KOHTaKTHOro BMMIpIOBaHHS Temnepatypu (nateHT YkpaiHn Ne 66866,
MIK GO1K 13/08, bton. Ne 2, 2012), wo MicTuTb 06'ekTMB, iHpa4YepBOHNIA MpUIAMaY, WO MICTUTb N
OKpeMux iHopaduepBOHUX CEHCOPIB, AiNbHUK YacToTn, BydepHUiA perictp, koMyTaTop, 610K NiAroTOBKM
OaHVX, OBa reHepaTopu iMnynbCiB, ABa KepOBaHi MigcuoBadYi, Biq€OKOHTPONbHUIA BIOK, NiYUITbHYIK,
reHepatop Hanpyrv, Ornok nam'aTi, OaTyuK MONOXEHHS, GroK 3adaHHs MOMOXEeHHs, OroK 3agaHHsA
LIBMAKOCTI, pO3NoaintoBay TakTiB, ABa pericTpu, ABa LMdpoBi KomnapaTopu, umdposun cymaTop, ABa
Tpurepu, ABa enemeHTu | Ta iHOUKaTOP, NPMYOMY BUXIA AiNbHMKA YaCTOTWU NIAKMOYEHUA OO BXOAiB
OydepHoro perictpa, nivnnbHYKa Ta 4O NepLIOro BXoAdy BiAEOKOHTPONbLHOro 6rnoka, opyrun ta TpeTin
BXOAM SIKOro 3'€dHaHi 3 BUXO4AaMM NMepLUoro Ta ApYyroro KepoBaHuX NiACMMAOBAYIB, NepLli BXOAN SKMX
NigKoYeHi 4O BUXOAY reHepaTopa Hanpyru, a apyri Bxoam 3'egHaHi, BignosigHo, 3 NnepLunm Ta Apyrum
Buxogamm 6noka nam'ati, BXigHa umdpoBa LWMHA AKOro nigknoveHa 0o BUXIAHOT LMAPOBOI LUWMHK
nivymnbHWKa, YeTBEPTMI BXif BiEOKOHTPONbHOro 6510ka pasoM 3 nepwunm Bxodom 6roka nigroToBKu
AaHux 3'edHaHi 3 BMXOAOM KOMyTaTtopa, BXigHa uuMpoBa WMHA AKOro MigknyeHa A0 BUXIQHOI
LUMdpoBOI WNHK BydepHOro perictpa, BXigHa LMdpoBa LMHA SKOro 3'egHaHa 3 BUXogamMu N OKPEMUX
iHgppa4yepBOHNX CEHCOPIB iHpa4YepPBOHOro NpuiiMada, Buxia 6roka niaroToBkM AaHUX NiAKMIOYEHUA B
kona EOM, BuxigHa umdgppoBa wWnHa Onoka 3adaHHS MOMOXEHHS 3'eQHaHa 3 MepLlol BXiOHOH
LMdPOBOIO LMHOK NepLloro LndpoBoro Komnaparopa, agpyra sxigHa umdpoBa LUMHA SKOro pasom 3
BXiOHUMWN UMPPOBMMM LUIMHAMK MEPLLOro Ta APYroro pericTpiB NigKnioYeHi A0 BMXigHOT UMdpOoBOT
LWIMHX JaTyuKa MONOXEHHS, BMXi4 nepLloro uMdpoBoro komnapartopa 3'e¢4HaHUn 3 Nepunm BXOAO0M
nepLuoro enemeHTa |, opyrni BXig SKOro MigkniOYeHW OO NepLIOro BUXo4y ApYyroro Tpurepa, a Buxia
3'eQHaHU 3 MepLIMM BXOAOM MepLloro Tpurepa, ApPYrui BXig SKOro pasom 3i BXOAOM iHAMKaTopa
NigKITOYEeHi 4O APYroro BMXOAY APYroro Tpurepa, NepLinn BXig siKoro 3'€4HaHuin 3 BUXOLOM OpYroro
umMdpoBoro Komnaparopa, Apyra BxigHa uUMgpoBa LUMHA SKOro MigknoveHa 0o BUXIQHOT LMdpoBOI
LWMHM Oroka 3agaHHSA WBWAOKOCTI, a neplua BXigHa undpoBa wWWHa 3'egHaHa 3 BUXiOHOW LM pOBOIO
LUNHOK LndpoBOro cymaTopa, neplua i gpyra BXigHi UmMdpoBi LWNHN SKOro NigKNoYeHi BignoBigHoO 4o
BUXiOHUX LM POBMX LUMH NEPLLOro Ta APYroro pericTpis, BXoau SKUX 3'edHaHi, BignosigHo, 3 nepLumm
Ta OpyruM BMXOod4amun po3nogintoBada TakTiB, TPETiM BUXiA SKOro MigKMYeHMW OO OpYroro BXxoay
apyroro Tpurepa, BuUXig Apyroro reHepaTtopa iMnynbCiB 3'egHaHui 3i BXOAOM po3nointoBaya TakTiB,
BMXig MepLIoro Tpurepa nNigkniovyeHni 40 nepLioro BXody Apyroro enemeHTa |, gpyrum Bxig skoro
3'eAHaHU 3 BMXOOOM MEepLUOro reHepaTtopa iMnynbCiB, a BUXig MigKMOYeHUA OO0 BXOAiB AiNbHUKA
4YacToTu, reHepaTopa Hanpyru, KomytaTopa Ta 40 ApYyroro Bxogy 6noka niaroToBkv AaHUX.

["0noBHMM HeZonikoM AaHOro MPUCTPOKO € Te, WO BiH HEe A03BOMSE BMMIpOBaTK pagianbHe 6utTta
poTopa rigporeHepaTtopa B npoueci horo poboTu, OCKINbKM rigporeHepatop € cneuudiyHow
€NeKTPUYHOK MALLUMHOK 3aKPUTOro BUKOHAHHS, L0 YCKNaAHKE JOCTYN OO MOro 06epToBUX YaCTUWH.

Haiibinbw 6nmn3bknm aHanorom KOpUCHOI Modeni € npucTpii ons 6e3KOHTaKTHOrO BUMIpPHOBAHHS
TemnepaTypu (nateHT YkpaiHn Ne 120311, MIMK GO1K 13/08, Bion. Ne 20, 2017), wo MicTuTb
00'eKTMB, iH(ppa4YepBOHMIA NpUMaY, WO MICTUTb N OKPeMUX iHppaYepBOHMX CEHCOpIB, AifbHUK
yactoTu, BydepHun perictp, Komytatop, 6nok NigroToBKM AaHUX, OBa reHepaTopu iMnynbciB, ABa
KepoBaHi nigcunoBadi, BiJEOKOHTPONbHMI BNOK, MiYUNbHUK (B NModanblioMy - NEpPLUNA MiYUIIbHUK),
reHepartop Hanpyru, 6nok nam'aTti, gBa perictpu, umdpoBMn KoMmnapatop (B NoAanbLWOMy - NEepLUMi
uucppoBmin Komnapartop), Tpurep, eneMeHT | (B noganbwomy - nepwun enemeHt |), iHgukaTop (B
noAanbLUOMY - MEePLUMIA iHAMKaTop), 610K komnapaTopis, enemeHT HI Ta dopmyBay curHany, npuyomy
BMXig AiNbHMKA 4acTOTWU NiAKNIOYeHU 00 BxoAiB GydepHoro perictpa, nepworo nidvnbHWKa Ta go
nepLloro BXOAY BiAEOKOHTpOnbHOro 6noka, ApyrMi Ta TpeTin BXOAu SKOro 3'€dHaHi 3 Buxogamu
nepLUoro Ta Apyroro KepoBaHWxX nigcurioBadis, nepLi BXoAW AKMX NIAKIOYEHi 40 BUXOQY reHepaTopa
Hanpyru, a gpyri Bxoau 3'egHaHi, BignoBigHO, 3 Nepwum Ta Apyrum Buxogamu 6rnoka nam'aTi, BXigHa
LUMdpoBa LNHA SKOro MNigknoveHa 4o BUXigHOT LMdpOBOI LUMHW NEPLLOro MiYnibHUKA, YeTBEPTUN BXig
BiJEOKOHTpONbHOro 6roka pasoMm 3 neplwuMm BXxogom 6rnoka nmiaroToBky AaHux 3'eqHaHi 3 BUXOAOM
KOoMyTaTopa, BXigHa LM@poBa LIMHA SIKOrO MigkmnoyeHa [0 BUXIOHOT LMGpPOBOI WKHU OydepHoro
pericTpa, BXigHa uMdpoBa LWKHA AKOro 3'egHaHa 3 BMXOO4aMW N OKpeEMUX iHPpa4yepBOHUX CEHCOpIB
iHppayepBOHOro npuirMada, Buxig Onoka nigroToBkM OaHuX nigknodeHnin B kona EOM, Buxig
nepLUoro reHepartopa iMnynbCiB 3'eQHaHNA 3 MepLinM BXOAOM NepLluoro enemeHTa |, Buxig SKoro
NigKNoYeHnin 0o BXOAIB AifnbHUKA 4acToTW, KOMyTatopa, reHepaTopa Hanpyrn Ta A0 OpYroro Bxogy
©roka nigroToBKM OaHWX, BUXI4 nNepLloro LndpoBoro komnaparopa MigkmnoyYeHnn 4o NnepLioro Bxoay
Tpurepa, Opyrun Buxig AKoro 3'egHaHWiA 3i BXOOOM MepLUoro iHAukartopa, BuxigHa umdposa LLMHA
©noka KomnapaTtopiB MigknYeHa 40 BXiAHUX UMEPOBMX LUMH MEPLLOro Ta APYroro pericTpis, BUXigHI
LM@POBI WMHM AKMX 3'€dHaHi 3 nepLlioto Ta ApYyrow BXigHUMM LUPOBUMKU LIMHAMWU MEepLIoro
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uncppoBoro Kkomnapartopa, nepwmnin BUXig Tpurepa 3'€gHaHvni 3 gpyrum BXo4OM NepLloro enemMexTa |,
a apyrvui BXig NigkoYeHun 4o Buxoay dopMyBavda curHany, BXig SKoro pasoM 3i BXoAaMu nepLuoro
perictpa Ta enemeHTa HI 3'egHaHi 3 BMXO4OM Opyroro reHepaTopa iMnynbciB, Buxig enemeHta Hi
NigKIoYeHniA 40 BXOAY OPYroro perictpa, BxigHa umdpoBa wwurHa Gnoka komnapaTopiB 3'egHaHa 3
BUXO4aMM N OKpEMUX iH(ppavepBOHMX CEHCOPIB iHpayepBOHOro NpunmMmaya.

[[ONOBHUM HeJonikoM [aHOro NPUCTPOK € Te, WO BiH He [A03BONISiE BUMIpOBaTU TennoBui
NMopTPeT poTopa rigporeHepatopa B npoueci horo poboTy 3 NoAarnbLUO OLIHKOK PiBHS pagianbHOro
OMTTS poTopa Yepes BiACYTHICTb MOXIMBOCTI AOCTYNy A0 MOro o6epToBMX YaCTWH, BPaxoBYHOYH, IO
rigporeHepaTop € cneumngivHO enekTpUYHO MaLLMHOK 3aKPUTOro BUKOHAHHS.

B ocHOBY KOpuCHOI Mopgeni nocTaBneHa 3agaya CTBOPUTU MPUCTPI ANs TEnmnoBi3iHOro
JiarHoCTyBaHHsSI poTopa rigporeHepartopa, B SKOMy 3a paxyHOK BBeAEeHHs1 HOBMX OnokiB Ta 3B'A3kiB
MK HUMMK 3'IBRSIETbCA MOXIUBICTbL Ha NpaLUiol4YOMy rigporeHepaTopi 3a BMMIpPHOBAHUM TenmnoBuM
nopTpeToM poTopa B MNpoLECi hnoro obepTaHHs OUiHIOBATU piBEHb pagianbHoOro 6uttsa potopa, LWo
O03BOIMSE PO3LUNPUTU GPYHKLIOHANBHI MOXIMBOCTI MPUCTPOIO.

lMocTaBneHa 3agaya BUPILLYETbLCA TUM, WO B MNPUCTPIA Ans TennoBi3iNHOro AiarHOCTyBaHHSA
poTopa rigporeHepaTtopa, WO MICTUTb N OKPeMuX iH(payepBOHUX CEHCOPIB, AINbHWK 4YacTOTH,
OydbepHun perictp, komytatop, GrOK NiArOTOBKM AaHMX, OABa reHepaTopw iMMynbCiB, ABa KepoOBaHi
nigcuntoBavdi, BiAEOKOHTPOSbHUI GIOK, MEPLUNA NIYUIbHUK, reHepaTop Hanpyrk, 6rok nam'aTi, gsa
pericTpu, nepwnn LM@POBUIA KOMMNapaTtop, Tpurep, Nepwnin enemMmeHT |, neplimi iHgukatop, 6ok
Komnapatopis, eneMmeHT HI Ta dpopmyBay curHany, npu4omy BuXig QiflbHMKa YacToTW NigKMAOYEHWIA 00
Bxody bydepHoro perictpa Ta 40 NepLUOro BXOAY BiA€OKOHTPOMbHOro 6oka, Apyrun Ta TpeTin BXoaun
AKOro 3'edHaHi 3 BUXOo4amW NepLloro Ta APYroro KepoBaHMX MiACMNIOBadiB, Meplli BXOAM SKUX
nigknoYeHi 4o BUXOQY reHepaTopa Hanpyru, a Apyri BXxoau 3'e€gHaHi, BiAnoBigHO, 3 NepLunM Ta Apyrum
Bnxogamum 6noka nam'aTi, BXxigHa uudpoBa LWMHA SKOrO MigKNIOYeHa A0 BUXIOHOI LUEPOBOI LUMHU
nepLloro niYnnbHWKa, YeTBEPTUM BXi4 BiAEOKOHTPOMbHOro 65yi0ka pasoMm 3 neplum BxogoMm 6roka
NiAroTOBKM OaHuX 3'€dHaHi 3 BMXOOOM KOMyTaTopa, BXigHa UM@poBa LWKWHA SIKOro MigkryeHa Oo
BUXiAHOIT LNPOBOI WNHM BydrepHOro perictpa, BXigHa LMdpoBa LWMHA SKOro 3'€AHaHa 3 BUXO4aMu n
OKpeMUX iHpayYepBOHUX CEHCOpPIB iHpavYepBOHOro npuimada, BuXig Ofoka niaroToBKM AaHMX
nigkntodeHni B kona EOM, Buxig nepworo reHepaTopa iMnynbciB 3'€4HaHMIA 3 MepwunM BXOO4O0M
nepworo enemeHTa |, BuXid SKOro nigknYeHUMn [0 BXOAIB AiNlbHMKA 4acToTW, KomyTtaTopa,
reHepatopa HanpyrM Ta OO Opyroro Bxody Onoka nigrotoBKM OaHWX, BUXi4 NepLioro umndpoBoro
KoMnapartopa nigkmioYeHnn 40 NepLloro BXody Tpurepa, APYruin BUXig SKOro 3'€4HaHMI 3i BXOAOM
nepLworo iHaukatopa, BuxigHa uudpoBa wmHa 6GMoKka KomnapaTopiB NigKMOYeHa A0 BXiAHUX
LMdPOBMX LWINH NEPLUOro Ta APYroro pericTpiB, BUXiAHI UMAPOBI LUMHN AKUX 3'€QHaHi 3 nepLuoto Ta
OPYrow BXiAHMMW LUAPOBMMU LLIMHAMM MEPLUOro LUngpoBoro Komnaparopa, nepluvin Buxig tpurepa
3'egHaHM 3 OpyrMM BXOOOM Mepwioro enemeHta |, a gpyrum BXig nNigknioYeHwin o Buxody
dopmyBada curHany, Bxig SIKOro pasom 3i Bxogamu nepLluoro perictpa Ta enemeHTta HI 3'egHaHi 3
BMXOOOM [JpYroro reHepartopa iMnynbciB, Buxia enemeHTta HI nigknioyeHnidn oo Bxody Apyroro
perictpa, BXigHa UuudpoBa WWHA ©Ofnoka KomnapaTopiB 3'€egHaHa 3 BMXOAAaMM N OKPEMUX
iHdbpa4YyepBOHUX CeEHCOpIB iHPaA4YEepBOHOrO npuirMada, 3rigHO 3 KOPWUCHOK MOLENNo, BBEOEHO
KomMnapartop, Opyruin enemeHT |, ABa MiYMnAbHUKW, ApYrviA LMdpoBuin komnapartop, 6nok 3agaHHs
Bibpauii Ta Apyrun iHankaTop, NpU4YoOMy BUXig KOMyTaTopa 3'€4HaHWi 3i BXO4OM KOMMapaTtopa, BuXig
AKOro MigKNIoYeHNn 0 TPETbOro BXoAy ApYroro enemeHTa |, gpyrmn Bxig aKoro 3'€gHaHUn 3 BUXOAOM
JinbHMKa 4YacToTW, a Neplni BXig NiOKMYEHUA OO OPYroro BUXOAY APYroro niYnnbHWKa, nepLumin
BUXig AKoro 3'egHaHMi 3i BXOOAOM MEpLUOro nivurbHUKa, a BXig NiAKMoYeHUn 00 BUXody AinbHuKa
YacToTW, BUXiA NEPLUOro NiYnnbHUKa 3'€QHaHUi 3 ApYrMM BXOOOM TPETbOro nivunbHUKa, nepunn Bxig
AKOro MigKnioYeHnn [0 BUXOAY Apyroro enemeHTa |, a BuxigHa umdposa wuHa 3'eqHaHa 3 nepLuoro
BXiIHOKO LMEPOBOIO LLUMHOK ApYroro uMdpoBOro kKomnapaTopa, gpyra BxigHa uudposa LWnHa sIKoro
nigkrodeHa 0o BUXigHOT UMAPOBOI WKMHM Bnoka 3agaHHsA BiOpauii, a Buxig 3'egHaHWUA 3i BXOOOM
Apyroro iHaukaTtopa.

Mpuctpin Ong Tennosi3iMHOrO  AiarHOCTyBaHHA  poTopa rigporeHepatopa MOSICHIOETHLCS
KPECNEHHsIM, Ha SIKOMY 300paxkeHa Moro CTpyKTypHa cxema.

Ha cxemi: 1 - o6'ektuB; 2 - iHppayepBOHMIA NpuUiMaY, WO MICTUTb N OKPEMUX iHppa4YepBOHMX
ceHcopiB; 3 - nepLimn reHepartop iMnynbciB; 4 - nepwun enemeHT I; 5 - AiNbHUK yacToTh; 6 -
OycbepHun perictp; 7 - 6nok komnapaTopis; 8 - Apyruni reHepartop imnyneci; 9 - enemeHT HI; 10 -
nepwmn perictp; 11 - apyrni perictp; 12 - nepwun ynudposuit komnapartop; 13 - Tpurep; 14 - nepumnn
ingukatop; 15 - komytatop; 16 - ©mok nigrotoBkm panux; 17 - cdopmyBady curHany; 18 -
BiJ€OKOHTpONbHUM 6nok; 19 - 6nok nam'saTi; 20, 21 - nepwwni Ta ApyrMi KepoBaHi nigcvnoBavi; 22 -
nepLUnn NivnnbHWK; 23 - reHepaTop Hanpyru; 24 - gpyrun nivyunesHuK; 25 - komnapartop; 26 - apyrun
enemeHT |; 27 - TpeTin niunnbHKK; 28 - 6rok 3agaHHs Bibpauii; 29 - apyrni LMdpoBu KomnaparTop;
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30 - gpyrui iHOuKaTop, NPUYOMY BUXiO AiNbHMKA 4YacToTW 5 nigknioveHun 0o Bxody OGydepHoro
pericTpa 6 Ta OO nepworo BxoAdy BiAEOKOHTpoNbHOro 6roka 18, ApyrMin Ta TPeTik BXOAU SIKOrO
3'egHaHi 3 Bmxogamu nepworo 20 Ta agpyroro 21 kepoBaHMX MigcunioBadiB, nepli BXOAU SKUX
NigKNoYeHi 0O BUXOAY reHepaTopa Hanpyru 23, a Apyri Bxoau 3'edHaHi, BignoBigHO, 3 neplmMm Ta
apyrum Buxogamu 6noka nam'ati 19, BxigHa uMdpoBa LLMHA SKOro NiaKIyYeHa 4o BUXigHOT uudpoBoi
LWMHMA NEepLUoro nivynMnbHUKa 22, 4YeTBepTU BXiO BiA€OKOHTPOsSbHOro 6noka 18 pasom 3 neplum
BXOOOM Oroka nigrotoBku gaHux 16 3'egHaHi 3 BUXOAOM kKoMyTaTopa 15, BxigHa umdpoBa LUMHA SKOro
nigkrodeHa o BuXigHoOT uMdpoBOi WKMHK BydepHoro perictpa 6, BXigHa UMpPOBa LIMHA SIKOTO
3'eQHaHa 3 BMXOOaMM N OKPeMUX iHpavepBOHNX ceHcopiB 2.1 - 2.n iHpadepBOHOro npuimaya 2,
Buxig 6noka nigrotoekun gaHux 16 nigknoyveHunn B kona EOM, Buxig nepLioro reHepaTtopa imnynbciB 3
3'eQHaHWI 3 NepwmnM BXOO4OM nepLlloro enemeHTa | 4, Buxig sIKOro NigknoYeHnin 4o BXoaiB AinbHuKa
yacToTn 5, komyTatopa 15, reHepaTopa Hanpyru 23 Ta 4o Apyroro Bxoay 6noka nigrotoekun gaHux 16,
apyruin Buxig Tpurepa 13 3'egHaHMin 3i BXOOOM NepLuoro iHavkaTtopa 14, BuxigHa umdpoBa LUMHA
©noka komnapaTopis 7 nigknio4eHa o BXiaHMX umndposux wuH nepworo 10 Ta gpyroro 11 pericTpis,
BUXiOHI UMPPOBI WMHK sKuX 3'egHaHi 3 NepLUoo Ta APYrok BXigHMMKN LMPOBUMM LUIMHAMK NMEPLLOro
umMdpoBoro komnapaTtopa 12, BMXig SIKOro MigkMYeHUn OO nepluioro Bxoay Tpurepa 13, neplumi
BUXig SKOro 3'egHaHU 3 ApYrMM BXOAOM Nepuloro enemeHTa | 4, a gpyrvi BXig nigknoveHuin o
Buxoay copmysava curHany 17, Bxig skoro pasom 3i Bxogamu nepiuoro perictpa 10 Ta enemenTa HI
9 3'egHaHi 3 BUXOOQOM [pYyroro reHepartopa imnynbeciB 8, Buxig enemeHta HI 9 nigknioyeHnin go sxogy
apyroro perictpa 11, BxigHa uMdpoBa WrHa 6noka koMmnapaTopiB 7 3'eQHaHa 3 BUXo4aMu N OKpeMMX
iHdpayepBoHMX ceHcopiB 2.1 - 2.n iHpavyepBOHOro npunmaya 2, Buxig komytatopa 15 3'egHaHun 3i
BXOOOM KOMMapaTtopa 25, Buxig sKOro nigkrodeHui 0O TpeTbOoro Bxody Apyroro ernemeHTa | 26,
OpYrui BXig sIKOro 3'€eQHaHui 3 BUXOO4O0M AiNlbHMKA YacToTh 5, a nepLumni BXig NigkroyYeHnin 4o Apyroro
BMXOAY APYroro nivyunbHuKa 24, nepinii BUXig SKOro 3'€AHaHni 3i BXOAOM MEPLLOro NiYnnbHWKa 22, a
BXiZ MiOKNIOYEHUI A0 BMXOAY AiNbHMKA YacToTK 5, BUXig NepLuoro nivymnbHuka 22 3'egHaHuni 3 opyrum
BXOAOM TPETbOro NivmnbHUKa 27, Neplnin BXig SKOro nigknioYeHnin 4o Buxoay Apyroro enemeHta |
26, a BuxigHa umdpoBa LWKHA 3'egHaHa 3 NepLUOD BXiAHOK LUGPOBOIO LUMHOK APYroro LmMdpoBoro
Komnapatopa 29, gpyra BxigHa uMdpoBa LnMHa SKOro nigknodeHa 4o BUXigHoT L poBoi WKHKW G6roka
3agaHHs Bibpauii 28, a Buxig 3'eaHaHuWiA 3i BXogoM apyroro iHgnkatopa 30.

3anponoHoBaHU NPUCTPIN Npautoe Takum YnHoMm. Mpy nogadi Hanpyru XXMBMEHHS nepwunin 3 Ta
apyrmi 8 reHepatopu iMnynbCiB NoYnHaloTb hopMyBaTK BigNOBIAHI NOCNIAOBHOCTI iMnynbciB. MMoTiK
iHpayepBOHOro BMNPOMIHIOBAHHS, SIKMM CTBOPKOETLCA MOBEPXHEK poTopa rigporeHepaTopa, LWo
3HaxXoAWTbCHA Ha AesKin BigcTaHi Big ONTMYHOI CMCTEMMW NMPUCTPOID, NoTpannse vyepes ob'ektmB 1 Ha
NiHINKY N OKpeMmnX iHdpayvepBOHMX ceHcopiB 2.1 - 2.n iHdpayepBOHOro npunmaya 2, po3ralloBaHuX
B34OBX papgiyca potopa. OueBugHo, wo npu obeptaHHi poTopa rigporeHepaTopa B KOXEH MOMEHT
Yacy B nore 3opy iH(ppadyepBOHOrO nMpunMaya 2 noTpannse nuwe dparMeHT MOBEpPXHi B3A0BXK
pagiyca potopa. OTpumyloum dparmMeHTVu TennoBoro 300paxeHHs, MOxHa nobyayBaTu TenrnoBuw
NnopTpeT BCi€i NOBEpxHi poTopa rigporeHepaTtopa B npoueci noro pobotu. 3ayBaxumo, WO YacTuHa
iHbpayepBOHUX CEHCOpIB fiHIMKM iH(bpayepBOHOro npuiMaydya 2 3HaxXoAUTbCA 3a Mexamu
HamBigganeHiWwoi TOYKN poTopa rigporeHepaTopa.

AKwo poTop rigporeHepaTopa 3HaxXo4UTLCA B HEPYXOMOMY CTaHi abo Moro wBMakicTb obepTaHHs
MeHLa Big HOMIHAmbHOI, TO Ha eKpaH BiAeOKOHTPOsIbHOro 6roka 18 TennoBe 300paXXeHHs1 MOBEpPXHi
poTopa He B1uBoanTbLCS. Lle 06ymoBneHo HacTynHuMm.

CuvrHann, WO HagxoasTb 3 BUXOAIB N OKpemux iHppadepBoHUX ceHcopiB 2.1 - 2.n
iHdpayepBOHOro Npunmaya 2 Ha Bxig 6roka KomnapaTopis 7, NepeTBOPOTLESA B LMdpoBy dopmy Ta
3anMCcyloTbCA MO CUrHany foriYHOl OAuHWLUI 3 BMXOAY APYroro reHepartopa iMnynbciB 8 B mepLumn
perictp 10, a nO curHamny NOrYHOrO Hymns, SKUA MEepPeTBOPIETLCA B CUrHam NOrivyHoOI OAvHUL B
enemeHTi HI 9, 3anucytotbea B gpyrun perictp 11. 3asHadnmo, wo obuasa perictpm 10 Ta 11 matoTb
CUHXPOHHUI MNPSMUA AMHaMIYHUA BXi4 | CUTHaNW 3anucylTbCA B HUX NO MepefHbOMY (OPOHTY
iMNynNbCiB 3 BMXOAY APYroro reHepatopa imnynbciB 8. AKWoO Ha BMXOAi neplioro umcpoBoro
Komnapartopa 12 npucyTHIn curHan noriYyHoro Hyns, To Le 3HauuTb, Wwo B nepwomy 10 Ta gpyromy 11
pericTpax undpoBi kKoan He cniBnagaloTb, a, OTXe, YacToTa CUrHanis Apyroro reHepaTtopa iMnynescie 8
BiOpi3HSETbCA BiOg 4acToTm obepTaHHA poTopa rigporeHepartopa, LWO BW3HAYAETLCA KYTOBOK
LIBMAKICTIO, pO3TallOBaHOro Mno pafjiycy poTopa, MiHIManbHOro cektopa MoBepxHi potopa [, LWo
noTpannse B none 3opy iHppayepBOHOro npurMmMmada 2. CurHan fnoriyHoro Hyns 3 BUXoAdy MepLuoro
umdposoro komnapaTtopa 12 nepesanucyetbcs B Tpurep 13 no iMnynbcy, Wo 3'ABNSETbCHA Ha BUXOAI
dopmysaya curHany 17 no 3agHLomy OPOHTY BUXIAHOIO iMMyNbCy 3 APYroro reHepartopa iMnynscis 8.
BpaxoBytoun Te, wo B Tpurepi 13 36epiractbCa curHan NOrivyHOro Hymns, TO nepwwui iHgmkatop 14
3anvaeTbCs BBIMKHEHUM, TEMMOBUIN NOPTPET poTopa He diKCyeTbCA.
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OueBunaHO, WO Y pasi criBnagaHHA KyTOBOI LUBUOKOCTI MiHIManbHOrO CEKTOpa NoBepXHi potopa B 3
YaCTOTOK HaOXOMXKEeHHs iMNynbCiB Apyroro reHepatopa imnynecis 8 B nepwun 10 ta gpyrmi 11
pericTpu Gyae 3anucyBaTUCb OOUH i TOW Xe LnpoBUiA KOA.

Akwo x WweMakKicTe obepTaHHs poTopa rigporeHepaTropa CTae PiBHOK HOMIHAMbHIN, TO HA BMXOAI
nepLioro umcpposoro komnapaTtopa 12, a, oTxe, i Ha gpyroMmy Buxoai Tpurepa 13 3'9BnNseTbCA curHan
NOTYHOro Hyns, nepwuin iHankatop 14 BUMMKAETbCH, Ha nepuomMy Buxoni Tpurepa 13 3'9BNAeTbCs
CUrHas norivyHol oaMHULI, SKMA NOAAETLCS Ha BXiA nepuloro enemenTa | 4. BHacnigok uboro imnynscu
3 BUXOAY MEepLloro reHepaTtopa iMnynbciB 3 4Yepes nepwmn enemMeHT | 4 noymMHalTb HagxoguTu B
©Onoku, 3a 4ONOMOrow AKX OPMYETLCS TEMSOBUIA NOPTPET HA eKpaHi BiAEOKOHTporibHOro 6roka 18.

3anexHo Big HOMiHaNbHOI KYyTOBOI LIBMAKOCTI 06epTaHHA « poTopa rigporeHepaTtopa BubpaHa
yactota opMmyBaHHA iMnynbciB fi mepworo reHepatopa iMnynbciB 3, WO NOB'A3aHO
cnisBigHoweHHAM fi/n=w/(2n-m), ae m=360°/B, B - MiHIManbHWA CEKTOpP MNOBEpPXHi poTopa, LWOo
noTpansisie B nosne 30py iHppa4yepBOHOro npurMmada 2, n - KoemilieHT AineHHa AinbHuKa YactoTtu 5,
Lo BI4NOBIOAE KiNbKOCTI OKpeMUX iHppayepBOHMX CEHCOpIB iHpayvepBoHOro npunmada 2. OTxe, 3
yacTtoTolo fi/n, Npn HOMIHaNbHIN LWBMAKOCTI 0BGepTaHHs poTopa, Ha BUXOAi AiNbHWKA 4Yactotn 5
3'aBNATbCA iMAyNbCcKu, kMK ikcyloTbcsa y GydepHomy perictpi 6 Ha 4vac AT=n/fi enekTpuyHi
CuUrHanu B aHanoroBoMy BUIMMSAI 3 BUXOAIB N OKPeMux iHppavyepBOHUX CEHCopiB iHPaYepBOHOro
npuvnmMada 2. AMNniTygu umMx curHanis nponopuiiHi TemnepaTtypi eneMeHTapHUX LiNSHOK MOBEpXHi
o6'ekta (KinbkicTb Takux AinsHok N=n-m). KomyTtatopom 15 34iNCHIOETECA 34MTyBaHHA iHpopmauii 3
OycbepHoro perictpa 6 3 HacTynHUM ii NEPETBOPEHHAM i3 napanenbHoro BMAY MPenCcTaBIieHHA B
nocnigoBHuin. ChopMoBaHUA TakMm YMHOM CUrHamnm 3 BMXoAdy komytatopa 15 noTpannse Ha BXia
BiJ€OKOHTpONbHOro 6rnoka 18 i Ha Bxig Onoka niaroToBkM gaHux 16, B IkOMy BiH NepeTBOPHETLCS B
umdpoy opMy Ta NPUBOANTLCSA A0 3pydHOro Buay ans nepenadvi B EOM.

leHepaTop Hanpyrn 23, nepwuin 20 Ta gpyrmi 21 kepoBaHi nigcuntoBadi i 6nok nam'sti 19
npusHadeHi ans hopmyBaHHS CUrHaniB PO3ropTKX BiAeOKOHTpPOsIbHOro 6noka 18. CurHan yactoTtoto fi,
Lo HagxoOouTb Ha BXig reHepartopa Hanpyru 23, Ha BUXOAi NpuiMae cTyniHyacty dopMy (MIiCTUTb N
ckrnagoBsmx) i nogaetbca Ha Bxogu nepworo 20 i gpyroro 21 kepoBaHMX MigcunioBadiB, KOeMilieHT
NiOCUNEHHST AKX 3afaeTbCa BUXigHMMKU curHanamm 6noka nam'sti 19. MNpu ubomy koediuieHTn
nigcuneHHs nepworo 20 Ta gpyroro 21 kepoBaHWX MiAcCUNOBaYiB 3a4aloTbCa TakK, WO Ha iX BUXodax
dopmyloTbCa  curHanu, nponopuivHi Ri-sing; Ta Ri-cose; BignosigHo, e Ri - pagiyc, ¢j - KyT
KOOpAMHATK eneMeHTapHOI OiMsHKKU MOBEPXHi poTopa B MONSAPHiN cuctemi koopauHaTt. lNMpy ubomy
i=on j=0m

Ha Bxig 6noka nam'ati 19 curHanu HagxoasaTb 3 AiNbHUKA YacToTK 5 Yepe3 NocnigoBHO BBIMKHEHI
Apyrvn 24 Ta nepwun 22 nivvnbHUKW, 3aranbHuUn koediluieHT nepepaxyHKy sKux gopiBHOE m. B
pe3ynbTaTi Ha eKpaHi BiAeOKOHTPOrbHOro 6rnoka 18 npu HasgBHOCTI OAHOMO iHOPMAaLIHOIO curHany,
ABOX CUrHarsiB pO3ropTKM Ta CUrHamy 3 BMXOAY AiNbHWKa 4acToTu 5 opMyeTbCs 300paXkeHHs, Lo
BiANoOBigae TennoBoMY NOPTPETY poTOpa rigporeHepaTopa.

Migkpecnumo, WO YacTMHa CEHCOpIB MiHINKM N OKpemux iHdpayepBOHMX ceHcopiB 2.1 - 2.n
iHdpayepBOHOro nNpurMada 2, ski HanmbinblUe BigdaneHi Big oci poTopa rigporeHepatopa, BUKOHYOTb
QYHKLiO He TiNbku nepegadi TEMNOBOro 300paXKeHHs, WO MnoTpanfsie B iXHe mnone 3opy, ane n
dYHKLiO bopMyBaHHSA TEMMOBOro NOPTPETY Kpak poTopa Mpu NosiBi B HbOMY pagiansHoro 6utTa. Lle
3abe3nevyeTbca Tak.

Ak 3asHavanocb, Apyrui 24 Ta nepwuni 22 niYUNbHUKKM MaloTb 3aranbHUR  KoediuieHT
nepepaxyHky m. Bpaxosytouun Te, L0 nvLle He3HayHa YacTuHa NiHINKKM iHdbpavyepBOHUX ceHcopiB 2.1 -
2.n iHpayepBOHOro npuiMadya 2 BUKOPUCTOBYETbLCA ANs BiACNIAKOBYBaHHSA pafianbHOro OuTTs
poTopa rigporeHepaTopa, TO, O4EBMOHO, O KOeILiEHT nepepaxyHKy Apyroro nidvnbHuka 24 gewo
MEHLLMI Big M, a 4O 3HAaYE€HHS M MOro AOMNOBHIOE NEPLUNIA NIYUNBbHUK 22.

A TOMY Npy HagXOAXEeHHI NOCNIAOBHOCTI IMMYNbCIB 3 AiflbHUKA YaCcTOTU 5 B MOMEHT 3arOBHEHHS
iMOynbcamu Opyroro fivynnbHUKa 24 Ha WOro Opyromy BMUXOAi 3'ABMSETbCS CMrHanm MnoriyHoi oavHULi,
KWW pa3oM 3 NOCISOBHICTIO iMMNYNbCIB 3 AiNbHUKA YacTOTU 5 HaAX0AUTb Ha BXOAM APYroro enemeHTa
| 26. OgHo4YacHO NOCNIQOBHICTbL CUTHanMiB, NPONOPUINHMX TeMnepaTypi CKaHOBaHOI NOBEPXHi, 3 BUXOAY
komyTaTopa 15 nogaetbca Ha komnapaTtop 25 i 3 BUXo4y OCTaHHbOro Y BUIMSALI CUrHaniB noriyHoro
Hyna abo oauHuUi HagxoouTb Ha TpeTih Bxig gpyroro enemeHta | 26. OuyeBMAHO, WO KoMK
TeMmrnepaTypa CKaHOBaHOI NOBEPXHi MeHLIa Mopory crnpalboBYyBaHHA KoMMapaTtopa 25, To Ha horo
BUXOAi MPUCYTHIN CUrHan noriYyHOro Hyns, BHacnifoK 4oro Ha BuxoAi Apyroro enemeHta | 26
NPUCYTHIA TakoX CUrHam JFOriYHOro Hyns. Y pasi, Konn Yy 30HI CKaHyBaHHS 3'ABNSETLCA Kpaw
CKaHOBaHOI MOBEPXHi poTopa rigporeHepaTopa, WO CBiAYMTb NPO MOSABY pagianbHOro 6utta B poTopi
rigporeHepaTtopa, TO Ha Buxodi komnapatopa 25 hopMylTbCA CUrHanu foriyHOi OAMHWUI Ta Ha
Buxogdi gpyroro enemeHta | 26 dopmyeTbCA MOCMIQOBHICTE iIMMNYNbCIB, AKa HaaXoAuUTb Ha BXig
TPeTbOoro nivmnbHMKa 27. Y pasi, Konv piBeHb pagianbHOro 6utTa HesHavyHun i uudpoBuin Koag Ha
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BUXOAi TPETBbOro NivnnbHUKa 27 MeHLUe 3HaYeHHS LMdpOBOro Koay, Lo 3anucaHuin B 6ol 3aaaHHs
BibGpauii 28, Ha BMxoai Apyroro LmndpoBoro komnapartopa 29 NPUCYTHIN CUrHan noriYyHoro Hyns. Akwo
piBeHb pafianbHoro GUTTsl 3pocTae, ToO Ha BMXOAi ApYyroro LudpoBoro koMmnapaTtopa 29 3'9BnseTbCs
CcUrHasn noriyHol oauHULI, KM NnogaeTbes Ha apyrun ingukatop 30.

Mo 3aBepLlIeHHIO CKaHyBaHHSA B34OBX JiHiKM iHpadYepBOHNX CEeHCopiB iH(pavyepBOHOro
npunMada 2 Ha BUXOAi MNepLIoro nivmnbHUKa 22 3'9BNGETbCA CUrHam fOriYHOl OAMHWLI, SKUM
CKUOAETbCA TPETIM NMIYUNBbHUK 27 Ta PO3MOYMHAETBLCA CKaHyBaHHA HACTYMHOro CeKTtopa poTtopa
rigporeHeparopa.

TakMM 4YMHOM B KOXHOMY CEKTOPi CKaHyBaHHA MOBEPXHi poTopa rigporeHepaTtopa MOXHa
cnocTtepiratv HasBHICTb abo BiACYTHICTb pafianbHOro GUTTH, WO i BigOOGPaXKaeTbCA NO 30BHILLHBOMY
KOHTYPY 300paxkeHHs1 y BiGEOKOHTponbHOMY 6rioui 18.

OuyeBnaHO, WO, 3rigHO i3 3anpPONOHOBaHUM anropuTMOM, CKaHyBaHHA poTopa rigporeHepatopa
30INCHIOETLCA CnoYvaTKy B3A0BX Aesikoro pagiyca R;j. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, LU0 nexaTb
Ha pagiyci Rj, 30iACHIOETBCA CKaHyBaHHA N TOYOK, LU0 NnexaTb Ha pagiyci Rj+1. Tak 3HaxoauTbes
KpyroBa po3ropTka BCbOro TEM0BOro 306paXeHHs1 poTopa rigporeHepartopa B NpoLeci Moro poboTu.

3as3HauMmo, WO 4YacTtoTa iMMynbCiB 3 OPYroro reHepartopa iMnynbciB 8 cniBnagae 3 4acToTo
iMNynbciB, WO dopMylTbCA Ha BUXOAi AinbHMKa 4YactoTu 5. TpuBanictb iMnynbcy Ha BUXOAI
dopmyBada curHanie BMOMpPAETbCS CYTTEBO MEHLUOK TPWBArocTi niBnepiogy 4acTtoTM curHanie
apyroro reHeparopa imnynscis 8.

Mopir cnpauboByBaHHSA KOMMNapaTopiB B 6noui komnapaTtopis 7 BUOMPAETLCA AOCTIAHUM LUMSIXOM.

®OPMYJIA KOPUCHOI MOJESI

MpucTpin ona Tennosi3iMHOrO AiarHOCTyBaHHA poTopa rigporeHepartopa, WO MIiCTUTb N OKpPeMux
iHpayepBOHMX CEHCOpIB, AINbHUK YacToTw, BydepHuii perictp, komyTaTtop, 610K NiGroToBKM AaHuX,
ABa reHepartopu iMnynbCiB, ABa KepoBaHi NiacunioBadi, BigeoKOHTPONbHUIA BOK, NEPLUNA NiYMNbHUK,
reHepartop Hanpyru, 650k nam'aTi, ABa pericTpu, nepwuin LMdpoBUIA KoMmnapaTop, Tpurep, nepLinmn
enemeHT |, nepwwuii iHankaTop, 6nok komnapaTopiB, enemeHT HI Ta dopmyBad curHany, npnyomy
BUXid4 AiNbHMKA 4acToTU NigknoveHun [o Bxoay OydepHoro perictpa Ta OO0 MepLloro Bxopy
BiJEOKOHTPONLHOro Oioka, ApYyrMn Ta TPETi BXOAM SIKOro 3'eAHaHi 3 BMXogaMu MepLuoro Ta apyroro
KepoBaHWX MigcunioBayiB, NepLui BXOAW SKMX MiOKIHOYEHI OO0 BUXOAY reHepaTopa Hanpyru, a gpyri
BXOOM 3'edHaHi, BignoBigHO, 3 nepwuM Ta apyrum Buxogamu 6noka nam'siti, BxigHa LMdpoBa LUMHA
AKOro nigknioveHa [Jo  BuXigHOI  UMAPOBOI  LUMHM  MEpPLIOro  nidunbHMKa, 4YeTBepTUn BXia
BiJEOKOHTPONbHOrOo 6rmoka pa3om 3 nepwwuMm Bxogom 6noka MigroToBkU AaHMX 3'€4HaHi 3 BUXOAOM
KOMyTaTopa, BXigHa LMdpoBa LUMHA AKOrO MNiAKMYeHa A0 BUXiOAHOI LMAGPOBOI WKHKM GydepHoro
pericTpa, BXigHa uUMdpoBa LWMHA AKOro 3'€fHaHa 3 BUXOA4AaMU N OKpPeMuX iHpavepBOHUX CEHCOpIB
iHppayepBOHOro npunmaya, Buxig 6noka nigrotoBkM AdaHux nigknoyeHun B kona EOM, Buxig
nepLUoro reHepartopa iMnynbCiB 3'€4HaHWA 3 NeplwnMm BXOAOM NepLlioro enemeHta |, Buxig skoro
NigKnoYeHnn 0o BXOAIB AifbHUKA 4acToTW, KOMyTaTopa, reHepaTopa Hanpyrn Ta 4O ApYroro Bxondy
©rnoka nigroToBKM JaHWX, BUXIG NepLloro undpoBoro komnapatopa NigknoyYeHnii 4O NePLUIOro BXOAY
Tpurepa, Opyrun Buxig Akoro 3'eQHaHWi 3i BXOOOM MepLluioro iHAukaTopa, BuXigaHa uMdpoBa LUMHA
Ornoka KomnapaTopiB MigknYeHa 40 BXigHUX UMEMPOBMX LUMH MEPLLOro Ta APYroro pericTpis, BUXigHI
LUMpoBi WKWHN SKMX 3'eOQHaHi 3 nepLlo Ta ApYyrol BXiOAHMMU LWPOBMMM LUMHAMW MEPLLOro
LmdpoBoro komnapartopa, nepLunn suxig Tpurepa 3'‘egHaHuin 3 ApyruMm BXoA40M nepLuoro ernemenra |,
a gpyrun BXiA NiAKIoYeHn o Buxody dpopmyBava curHany, Bxig sikoro pasom 3i Bxogamu nepLuoro
perictpa Ta enemeHTa HI 3'egHaHi 3 BUXOOQOM gpyroro reHepartopa iMnynecis, Buxia enemeHta Hl
nigkrnoyYeHMn go Bxody APYroro perictpa, BxigHa uuMdposa wwuHa Groka KomnapaTtopiB 3'edHaHa 3
BMXO4AMM N OKPeMUX iHppayepBOHMX CEHCOPIB iHpayYepBOHOro npuriMada, sikKuin Bigpi3HAETbCA
TUM, LLIO BBEAEHO KOMMapaTop, APYrun enemMeHT |, ABa NiYMnbHUKK, Apyri LndpoBuUiA komnaparop,
Onok 3agaHHs Bibpauii Ta Apyrun iHOuKaTop, MpUMYOMYy BMXig KOMyTaTopa 3'eQHaHUN 3i BXOOOM
KoMMapartopa, BMXif SIKOro NiakroyYeHnn 4o TPeTboro BXoAy Apyroro enemeHTa |, opyrum Bxig sikoro
3'eQHaHWI 3 BUXOAOM AiNbHMKA 4acTOTW, a NepLuMir BXig NiOKNIOYeHU OO ApYroro Bmxody ApYyroro
NivnnbHWKa, NepLUnMi BUXig SKOro 3'egHaHni 3i BXOAOM MeEPLLOro fidnnbHUKa, a BXig NigknoYyeHun go
BUXOAOY JiNbHUKA 4acTOTW, BMXiO Meploro niyunbHuUKa 3'€egHaHWiA 3 OpYrMM BXOOOM TPETbOro
nivunbHWKa, NepLwmnn BXig SKOro NigknoyYeHUn oo BMxXody ApYyroro enemeHTa |, a BuxigHa umdposa
WMHa 3'egHaHa 3 MNepLUoK BXIiAHOK LUGPOBOKD LUMHOK APYroro uudpoBOro koMmnapartopa, Apyra
BXiAHa UM(pOBa LUMHA SIKOTO MiAKMYeHa OO BMXIAHOI LmMdpoBOi WKWHM Brnoka 3agaHHsa Bibpadii, a
BUXig 3'egHaHUI 3i BXOQOM OpYroro iHguMkaTopa.
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