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(57) Pedpepar:

MpucTpin ans 6e3koOHTAKTHOrO BUMIpHOBaHHA TemnepaTtypu MicTUTb 06'ekTuB, giacdparmy, Asepkarno,
BMKOHAHe Yy BUIMsAi BBIrHYTOro KOHyca 3 NMOBEpPXHE, WO BigoOparkae NMpOMEHi CBITIOBOro MOTOKY,
iH(ppayepBOHUI NpuMaY, Lo MICTUTL N OKpeMUX iHpayYepBOHMX CEHCOopIB, BydepHui perictp, 610K
CUHXpPOHi3aLii, KepoBaHWA TakTOBUIN reHepaTop, KOMyTaTop, reHepaTop Hanpyru, OiflbHUK 4acToTw,
BiZJEOKOHTPONBHUI BNOK, ABa NMiYUNBHUKM, KIOY, KPOKOBUIA ABUIYH, ABa KepOBaHi nigcunoBadi, 6mok
06pobkn curHany, Onok obuyucrieHHsi, [Ba aHanoro-uuMdpoBi NepeTBOptoBaYi, MOCTIAHO
3anaMm'aToBYyOUMA MNPUCTPiIA, ORoK ynpasniHHA, enemMeHT |, ABa pericTpu, nepwuin uUMdpoBUi
KoMnapaTop Ta undposui iHankaTop. MNpn ubomy BUXOoAM iHpadepBOHOro npuiMaya, Wo MIiCTUTb N
OKpeMux iHbpayepBOHMX CeHcopiB, 3'€QHaHi, BigNOBIAHO, 3i BXiAHOK LWMHOKW BydepHoro perictpa Ta
3i BXigHOK LIMHOK Oroka CUHXPOHI3auii, BUXiO4 $SKOro 4epe3 KepoBaHWMA TaKTOBUW reHepaTop
nigKnioYeHnn O BXo4y KoMyTaTopa, OO BXOA4Y reHepartopa Hanpyri Ta OO BXoAy AiNlbHMKA 4acToTw,
BUXi4 SKOro 3'egHaHUM 3 nepwuM Bxogom OydepHoro perictpa, 3 MepwuM  BXOAOM
BiJEOKOHTPONBLHOIO GrioKa Ta 3 MepLUMM BXOAOM NEPLUOro NiYUMbHUKA, BUXIA KOO MiOKMHYEHUA 00
OpYyroro BXoAy Kno4a, BuUXia SKoro 3'€HaHun 3i BXO4OM KPOKOBOMO ABWUryHa, Bar SIKOro 3B'a3aHun 3
giacpparmoto. BuxigHa wuHa GydepHoro perictpa nmigkndeHa 4O BXiAHOI WMHW KOMyTaTtopa, BuXig
AKoro 3'egHaHWN 3 OpPYrMM BXOAOM BiJEOKOHTPONbHOrO Oroka, TpeTil i YeTBepTU BXOAM SKOrO
nigKknoYeHi, BiANOBIiAHO, OO BUXOAIB NEPLLOro i Apyroro kepoBaHUX NiACUN0BaYiB, NepLui BXOAN SKUX
3'edHaHi 3 BMXOOOM reHepaTopa Harnpyru, a Apyri BXoAM NigKMoYeHi, BianoBigHO, OO NepLuoro i
OpYroro BMXOZiB MOCTIMHO 3anam'dTOBYKYOro MPUCTPOID, Meplia BXxigHa uudpoBa LIMHA SKOro
3'egHaHa 3 BUXiOHOK LMGPOBOIO LIMHOK NEPLUOro NiYuSibHUKA, APYrMn BXi4 AKOro NigKMIoYeHUn 4o
nepLuioro Buxoay 6rnoka ynpasniHHsS, APYrun BMUXig AKOro 3'edHaHui 3i BXogoM 6roka CUHXPOHi3adii, a
TpeTin BuXig nNigknNoYeHMn [o Japyroro Bxogy OydepHoro perictpa. Buxig AinbHuka vacTtoTtu
3'e¢QHaHMA 3 MepwKnM BXOAOM Krto4ya, BuXigHa wWuMHa OydepHoro perictpa nigknoyeHa o BXigHOI
LWKMHM Gnoka obpobku curHany, Bxig siKoro 3'e€4HaHUM 3 BUXOOOM KEPOBAHOIO TaKTOBOIoO reHepaTopa,
a BUXig nigknioyeHuin 0o Bxody Oroka obumcrieHHs, BUXig SKOro 3'€ed4HaHUA 3i BXOOOM MEPLUOro
aHanoro-uMdpoBOro nepeTBopioBaya, UnMgposa BuUXigHa LWIMHA SAKOro nigkmnoyeHa Jo ApYrol BXigHOT
UMPOBOI WKMHM NOCTIMHO 3anam'dTOBYHYOro NpucTpoto. BuxigHa undposa wuHa apyroro aHanoro-
LMdpoBOro nepersoptoBada 3'edHaHa 3 BXiAHOW LMEPOBOK LUMHOK MEPLUOro perictpa, BuxigHa
uudpoBa LWKHa SKOro NigkMwYeHa A0 BXigHOT UMPOBOI LWIMHM Apyroro perictpa Ta O nepLloi
BXiOHOI UMEPOBOi LWMHK NepLIoro UudpoBOro Komnapartopa, gpyra BxigHa umMdpoBa LUMHA SKOro
3'egHaHa 3 BUXIOHOK LMMPOBOID LIMHOK APYroro aHamoro-unmdgpoBOro nepeTsBopitoBada, a BuUXig

UA 158179 U



UA 158179 U

nigknioYeHMn oo Apyroro Bxody enemeHTa |, nepwun Bxig sikoro pasom 3 ApYruM BXOLAOM ApYroro
aHanoro-umMdpoBoro nepeTeopioBava 3'eaHaHi 3 BUXOAOM KEPOBaHOro TakTOBOro reHepaTopa. Buxia
enemeHTa | NigknoyYeHnn 4O NepLloro BXo4y NepLloro perictpa, BXig ApYroro perictpa nigknioyeHnn
00 MepLioro BMXOA4Y APYroro NiYunbHWMKA, BXig AKOro 3'e€QHaHuin 3 BMXOLOM KEPOBaHOrO TaKTOBOMO
reHepaTopa, BuXxigHa uucpoBa LUMHaA ApPYroro perictpa nigkniodeHa o BXigHOI LMEPOBOI LUMHK
uMdgpoBoro iHAvMKaTopa. Buxia komyTtaTopa 3'€egHaHMW 3 nepwuM BXOAOM [PYroro aHanoro-
UMpoBOro nepeTBoOpOBaYva, BUXigHa LM@poBa LIMHA sIKOro nigkntodeHa go EOM. [opaTtkoBo B
NPUCTPIn BBEOEHO TPETi pericTp, undgpoBun cymartop, 6ok 3agaHHs TemnepaTtypu, iHAukaTop Ta
apyrun uncpposuin komnapaTtop. [Npu uboMy BuxigHa umdpoBa LUMHA APYroro perictpa 3'egHaHa 3
nepLlolo BXiAHOK UMAPOBOK LUMHOK LMEPPOBOro cymaTopa Ta 3i BXigHOW UMGPOBOI LLUMHOK
TPeTbOro perictpa, BuXigHa uudgpoBa LMHA AKOro nigkniodeHa OO0 APYroi BXiAHOI LMAPOBOI LINHK
undpoBoro cymatopa, BuxigHa LudpoBa wrHa aKoro 3'egHaHa 3 Apyroto BXigHOW LUGPOBOIO LWMHOK
Opyroro UugpoBoro Komnapartopa, nepluia BxigHa LM@POBa LUMHA SKOro MigknoyeHa OO BMXigHOT
unpoBoi WKNHKM Gnoka 3afjaHHA TemnepaTtypu, a Buxig 3'egHaHuWiA 3i BXOOOM iHAMKaTopa, BXiA
TPeTbOro perictpa nigkn4YeHnii A0 MepLloro BUXO4y APYroro fivyvrnbHUKa, OPYrMA BUXI4 SIKOrO
3'egHaHWI 3 ApPYrMMm BXOL4OM NEepLLOro perictpa.
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KopucHa mopenb crtocyeTbcd 6e3KOHTaKTHOI TepMmoMeTpii | mMoxe O6yTu BuKopucTaHa Ans
BUMIpIOBaHHS TemnepaTypu HepyxoMux ob'ekTiB abo 06'ekTiB, WO 0b6epTalTbCs, 30KpeMa NOTYKHUX
enekTPUYHUX MaLLUuH.

Bigomnii npucTpin gns 6e3koHTaKTHOro BMMiptoBaHHS Temnepatypu (MaTeHT YkpaiHn Ne 14687,
M. kn. GO1K 13/00, 6ton. Ne 5, 2006), wo MmictuTb 00'ekTuB, Oiadparmy, O3epkano, BMKOHAHE Y
BUMNSAi  BBIrHYTOrO KOHyca 3 TOBEPXHEK, LWo Bigobpaxae NpPOMEHi CBiTNIOBOrO MOTOKY,
iHbpavepBOHUI NpUIAMaY, WO MICTUTb N OKPEMUX iHpavyepBOHNX ceHcopiB, OydepHuiA pericTp, 6nok
CUHXpPOHi3aLii, KepoBaHWA TaKTOBUM reHepaTop, ONOK NiAroTOBKM AaHMX, KOMyTaTop, reHepaTop
Hanpyru, QiNnbHUK YacTOTW, BIAEOKOHTPONbHMIA BMNOK, NiYMMNBHKK (B NoganbLLOMY - NEPLUMIA NiYUMBHUK),
KMiOY, KPOKOBMW ABUryH, ABa KepoBaHi nigcuntoBadi, 6nok obpobku curHany, 6rok oBuncrneHHs,
aHanoro-umndposui nepetsoptoBay  (ALI), nocTinHo 3anam'atoBytoumn npuctpin (M3I1), 6nok
yrpaBniHHA, NPUYOMY BUXOAM iHPAYEPBOHOro NpuiimMada, Lo MICTUTb N OKpeMux iHpayepBOHUX
CeHcopiB, 3'eaHaHi, BiANOBIAHO, 3i BXiAHOW LWMHOK BydepHOro perictpa Ta 3i BXigHOK LUMHOK Grioka
CUHXPOHI3aLlii, BUXia SIKOro yepes KepoBaHW TAKTOBWUWA reHepaTop NiAKMYEHUA 0O NepLIoro BXoay
Oroka niaroToBKM AaHux, OO BXOAY KOMyTaTopa, OO BXOAY reHepaTopa Hanpyrv Ta 4o BXxogy AiflbHuKa
4YacToTW, BWXig SAKOro 3'egHaHWi 3 Mepwum BXxogom OydepHOro perictpa, 3 nepwum BXOOOM
BiJEOKOHTPONBHOrO OroKa Ta 3 NepLIMM BXOAOM MEPLUOro MiYUNbHUKA, BMXig SIKOrO NigKNoYeHun oo
ApYyroro BxoAgy Knto4va, BuXig sIKoro 3'eqHaHUN 3i BXOAOM KPOKOBOrO ABWUryHa, Ban SKOro 3B's3aHuin 3
fdiadparmoto, BUXigHa wWnHa GydepHoro perictpa nigkniodeHa 0o BXiQHOI LUMHW KOMyTaTtopa, BuXig
AKOro 3'€eAHaHWiA 3 OpPYrMM BXoOoM Onoka NigroToBKM AaHUX Ta 3 APYTMM BXOAOM BiJE€OKOHTPOIIbHOMO
Onoka, TpeTin i YeTBEepTMI BXOOW SAKOro MiOKMIOYEHi, BiAMOBIAHO, OO BUXOAIB MEPLUOro i ApYyroro
KepoBaHUX NiACWMOBaYiB, NepLli BXoAW SKUX 3'€4HaHi 3 BUXOOOM reHepaTopa Hanpyru, a apyri Bxoaum
nigknoyeHi, BignosigHo, 4o nepLoro i gpyroro suxogis 31, nepwa BxigHa uMdpoBa LWKHA SAKOro
3'egHaHa 3 BMXIQHOK LMEPOBOID LUMHOK NEPLUOro MiYvrbHUKa, OPYrvi BXig SKOro NigknioYeHun o
nepLioro Bnxoay 6noka ynpasniHHSA, OPYrUi BMUXig SKOro 3'edHaHui 3i BXogom 6roka CuHXpoHi3adii, a
TpeTi BuXig nigknioveHun go gpyroro Bxogy OydepHoro perictpa, Buxig 6mnoka niarotoBkM gaHMX
3'egHaHmi 3 konamm EOM, BuxigHa wwnHa 6ydepHoro perictpa nigknioyeHa g0 BXigHOT WMHKM Groka
06pobkKn curHany, Bxig sikoro 3'egHaHWiA 3 BUXOOOM KEpOBaHOrO TaKTOBOroO reHepartopa, a BuXig
NigKrtoyYeHnii 4o Bxody 6rnoka obuncneHHs, Buxig sikoro 3'egHaHui 3i Bxogom AU, undposa BuxigHa
LUMHa FKOro nigkntoveHa Ao Apyroi BxigHoi undporoi wunm M3, BuXig AinbHWKa 4acTtoTu 3'eqHaHN
3 NepLUMM BXOAOM Krloya.

[ONOBHUM HeOomniKOM OaHOro MpUCTPOK € Te, WO BiH He [03BOMSE BM3HAYaTWM LUBMAKICTb
3POCTaHHA TemnepaTypu B Touui 3 HanWbiNbWMM 3HAYEHHSM TemnepaTtypu gocnigxyBaHoro ob'ekTa,
LLIO 3BYXY€E (PYHKLiOHANbHI MOXIMBOCTI MPUCTPOIO B 3aa4i CNOCTEPEXEHHS 3a CTaHOM ob'ekTa.

Ak Hanbnwxkymn aHanor BubpaHo NpuCTpii Anst 6Ee3KOHTaAKTHOrO BUMIPIOBAHHA TemnepaTtypu
(MaTteHT YkpaiHm Ne 153905, M. kn. GO1K 13/00, Gion. Ne 37, 2023), wo MicTutb 06'eKTuB,
diacparmy, A3epkano, BUKOHaHe y BUIMsAAi BBIrHYTOro KOHyca 3 NoBEpXHelo, WO Bijobpaxkae NpomeHi
CBITNOBOro MOTOKY, iH(PpayepBOHUN NpuMad, LLO MICTUTb N OKpeMmx iHdpadepBOHUX CEHCOPIB,
OydepHuin perictp, 6M0K CUHXPOHI3aLii, KEPOBaHU TaKTOBUWM reHepaTop, GMoK MNigroToBKM AaHuX,
KOMyTaTop, reHepaTtop Hanpyru, AiNbHUK 4YacTOTW, BiAEOKOHTPOMNbHUMA BNOK, ABa MiYMIbHUKK, KW,
KPOKOBUW OBWIyH, ABa KepoBaHi nigcunioBadi, 6nok o6pobku curHany, 6nok obuncneHHs, asa AL,
M3, 6nok ynpaBniHHA, dOpMyBad curHany, enemeHt |, gBa perictpu, uMdpoBMI KomnapaTop
(B noganbwomy - nepwun undpoBMn KOMMapatop) Ta uudpoBMI iHOMKATOP, MPUYOMY BUXOAOM
iHdbpavepBOHOro npunmaya, Wo MiCTUTb N OKpeMux iHppayepBOHUX CEHCOopIB, 3'€fQHaHi, BiANOBIAHO,
3i BXi4HO0 WNHO BydepHoro perictpa Ta 3i BXigHO LWMHOK 6110Ka CUHXPOHI3auii, BUXig SKOro Yyepes
KepoBaHW TaKTOBWI reHepaTtop NigknNioYeHnn o BXody KomyTtaTopa, [0 BXOoAY reHeparopa Hanpyru
Ta OO0 BXOA4Y AifbHWMKA 4acToTW, BUXig SKOro 3'egHaHui 3 nepunm BXogom OydhepHoro perictpa, 3
nepLUIMM BXOOOM Bije0 KOHTPONbHOro 6roka Ta 3 nepLuvMM BXO4OM MEPLUOro MiYurbHUKA, BUXig SIKOro
NigKIIOYeHWA 0O OpYroro BXoAy Krwouya, BuXig AKoro 3'eqHaHWin 3i BXOAOM KPOKOBOro ABUryHa, Ban
AIKOro 3B'A3aHuUi 3 giadpparmoto, BUXigHA WKHA GydepHOro perictpa NigkniveHa A0 BXiQHOT LUMHK
KOMyTaTopa, BMXig SIKOro 3'€qHaHui 3 OpyrMM BXOAOM BiJEOKOHTPONbLHOrO 6roka, TpeTin i YeTBepTUii
BXOOM SIKOro MigKmoYeHi, BignoBiaHO, 4O BUXOAIB NEPLLOro i Apyroro kepoBaHux nigcunioBadise, nepui
BXOOU SKMX 3'€eQHaHi 3 BUXOOOM reHepaTopa Hanpyru, a Apyri BXoAW NiAKYeHi, BianoBigHo, A0
nepworo i apyroro Buxogie [M3I1, nepwa BxigHa uMdpoBa LUMHA HAKOro 3'egHaHa 3 BUXIOHOM
LU1pOBOIO LUMHOK NEPLUOro MiYnrbHMKa, APYrMIA BXid SKOro MiAKMYEHU OO neplioro Buxody 6roka
ynpaBerniHHA, APYrMA Buxig €koro 3'egHaHMiA 3i BXodoMm Oroka CUMHXPOHi3auii, a TpeTin Buxig
nigknoyeHnn o gpyroro Bxogy 6ydepHoro perictpa, BMXig AiflbHMKA 4acToTK 3'€QHaHMiA 3 nNepLumm
BXOAOM KIltoua, BMXigHa wwmHa GydepHOoro perictpa nigkndeHa O BXiAHOI WWHKU 6noka obpobku
curHany, Bxig sSiKoro 3'€QHaHUN 3 BUXOAOM KEPOBAHOrO TAKTOBOroO reHepartopa, a BuXxig MigknoyeHun
[0 Bxody b6noka obumcneHHs, Buxig Akoro 3'egHaHun 3i Bxogom nepworo AL, undposa BuxigHa
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LWMHa SKOro migknodeHa Ao Apyroi BxigHoi uudposoi wuHu M3I1, BMxigHa undpoBa WKWHA Apyroro
AUM 3'egHaHa 3 BXigHOK LM(PPOBOK LUMHOK MNEPLUOro perictpa, BuXigHa UMdpPoBa LUMHA SAKOro
nigknioveHa 0o BXigHOI UMAPOBOI WKWHW APYroro perictpa Ta 0 nepllol BXigHOI LMdpoBOi LWNHK
nepLioro uUugpoBOro Komnapartopa, Apyra BXigHa uudpoBa LWMHA SAKOro 3'egHaHa 3 BUXIOHON
umdposoto WwuHot gpyroro AL, a Buxig nigknioyYeHnn oo gpyroro Bxogy enemeHTa |, nepwun Bxig
AKOro pasom 3 Aapyrum Bxogom apyroro AL 3'egHaHi 3 BUXOOOM KepoBaHOro TakTOBOroO reHeparopa,
BUXig enemeHTa | nigknioYeHnin 4O NepLUIoro BXOAY NepLloro perictpa, Apyrun BXig Koro 3'egHaHun 3
BUXOAOM chopMyBayva curHany, BXig SIKOro pasom 3i BXOOOM ApYroro perictpa nigkmnoveHi o BUxoay
OPpYroro nivymnbHWKa, BXif SIKOro 3'€qHaHUi 3 BUXOOOM KEPOBAHOrO TAaKTOBOrO reHepartopa, BuxigHa
uMdpoBa LWMHA APYroro perictpa nigknyeHa Ao BXiAHOI LMdPOBOI WKMHK LUUpPOBOro iHaMkaTopa,
BMXiO KOmyTaTtopa 3'edHaHui 3 nepwum Bxogom Adpyroro AL, BuxigHa uudpoBa wWMHA SAKOro
nigkntodeHa no EOM.

[ONoBHUM HeZoMiKOM OaHOro npuCTpoK € Te, WO BiH He [03BOMSE BM3HAYaTW LUBUMAKICTb
3pOCTaHHA TemnepaTtypu B Touli 3 HanWbinNbLIMM 3HaYEHHsIM TemnepaTypy OOCHigKyBaHOro ob'ekTa,
LLIO 3BYXXY€E (PYHKLiOHaNbHI MOXIMBOCTiI MPUCTPOIO B 3a4a4i CNOCTEPEXEHHS 3a CTaHOM ob'ekTa.

B ocHoBy kopucHOI mofeni MOCTaBfneHO 3adady CTBOPEHHSA MNPUCTPOID AN Oe3KOHTaKTHOro
BMMIpIOBaHHSA TeMnepaTtypu, B SIKOMy 3a paxyHOK BBEAEHHSI HOBMX ONOKIB Ta 3B'A3KIB MK HUMM
3'ABMSAETBCS MOXMNMBICTb BM3HA4YaTW LUIBUAKICTb 3pOCTaHHA TemnepaTypyu B Touui 3 Hambinbwunm
3HA4YEeHHAM TemnepaTypu [OocnigpKyBaHOro o6'ekTa, WO PO3LWMPHE (YHKLIOHAMNbHI  MOXITMBOCTI
NPUCTPOIO.

lMoctaBneHa 3agaya BWPIWYETLCA TUM, WO B NPUCTPIN And GE3KOHTaKTHOro BMMIPIOBAHHSA
TemnepaTypu, Wwo Mictutb o6'ekTuB, Aiadparmy, A3epkano, BUKOHaHe y BUrMsS4i BBIrHYyTOro KOHyca 3
noBepxHelo, Wo Bigobpaxkae NMPOMEHi CBITNOBOrO NOTOKY, iH(ppa4YepBOHUIN NpuMad, WO MICTUTb N
OKpeMmuX iHbpayepBOHMX CeHcopiB, BydepHMn perictp, 6nok CUHXPOHI3auii, KepoBaHWA TaKTOBMN
reHepatop, KOMyTaTop, reHepaTop Hamnpyru, AiNbHWK 4YacToTW, BIAEOKOHTPONbHMK Onok, ABa
NiYMMBHYKN, KoY, KPOKOBMIW ABWIYH, OBa KepoBaHi nigcunoBadi, 6nok obpobku curHany, 6nok
obuncnennsa, asa AUMM, TM3I1, 6nok ynpaeniHHSA, enemeHT |, gBa perictpu, neplmvin unudpoBun
KomnapaTtop Ta uMdpoBUIA iHAMKATOP, NPUYOMY BUXOAW iHPpaA4YepBOHOro npuriMmaya, Wo MIiCTUTb n
OKpPEMUX iHgppavepBOHNX CEHCOPIB, 3'€QHaHI, BignNoBigHO, 3i BXigHOW LWMHOW BydepHoro perictpa Ta
3i BXigHOKW LWKMHONW Orloka CUMHXPOHi3aUii, BUXig SIKOrO 4epe3 KepoBaHWIA TaKTOBUM reHepaTop
NigKroYeHnin 40 BXoAy KoMyTaTopa, 40 BXOAY reHepartopa Hanpyru Ta 40 BXOAY AifbHUKa YacToTw,
BUXi4 dAkOoro 3'egHaHMA 3  nepwuMm Bxogom OydhepHoro perictpa, 3 nepwum  BXOAOM
BiJEOKOHTPONbLHOro 6roka Ta 3 NepwumM BXOAOM NEPLUOro MiYUnbHUKA, BMXi4 SKOro NigKNioYeHun oo
OpYroro BXo4y Knwo4a, BUXig SKOro 3'€AHaHMn 3i BXOAOM KPOKOBOrO [ABMUryHa, Ban SIKOro 3B'A3aHumn 3
diacdparmoto, BMxigHa WnHa GydepHOro perictpa nigkrnoyeHa A0 BXiAHOI WMHKU KOMyTaTopa, BuXig
AKoro 3'egHaHVMN 3 OPYrMM BXOAOM BiOE€OKOHTPOMbHOro 6roka, TpeTin i YeTBepTUn BXOAM SKOro
NigKNoYeHi, BiANOBIAHO, 0O BUXOAIB NEpLLOro i Apyroro KepoBaHuX nigcunioBayie, nepLli BXogn SKnx
s'efiHaHi 3 BMXOAOM reHepartopa Hanpyru, a Apyri BXOAW MidKMYeHi, BiAnoBiaHO, A0 MepLuoro i
apyroro suxogais MN3l1, nepwa BxigHa undposa LWKNHA SKOro 3'eAHaHa 3 BUXIAHOK LUGPOBOIO LLIMHOK
nepLloro NiYnnbHWKa, ApYrui BXig SKOro MiaKMoYeHUn 4o nepLlioro Buxody 6noka ynpaeniHHs, Apyrui
BUXig AKOro 3'eQHaHU 3i BXO4OM Grioka CMHXPOHi3aLlii, a TpeTil BUXi4 NigKMYeHMn 0O ApYroro BXoay
OydepHoro perictpa, BuXig AiNbHMKA 4acTOTU 3'€QHaHUA 3 MEpLUMM BXOAOM KIoya, BMXigHA LUMHA
OycbepHoro perictpa nigknodeHa A0 BXigHOI WKMHKM Brnoka obpobku curHany, BXid sIKOro 3'eqHaHun 3
BMXOOOM KEPOBaHOIo TaKTOBOrO reHepartopa, a Buxig nigknodeHund o Bxody Onoka obumncneHHs,
BUXif sikoro 3'egHaHun 3i Bxogom nepworo AL, umdpoBa BuxigHa LWMHA SKOro mnigknoyveHa Ao
apyroi BxigHoi uudposoi wuHu T3M1, BuxigHa umdposa wuHa gpyroro ALI 3'egHaHa 3 BXigHOW
LUMPOBOID LUMHOK MEPLUOro perictpa, BuxigHa uudpoBa LIMHA SAKOro NigkmoyeHa [0 BXigHOT
unpoBOI LWIMHM APYroro perictpa Ta A0 MEepLUoi BXigHOI LUMEPOBOI LWMHN MEPLIOro LmMdpoBOoro
KoMnapartopa, gpyra BxigHa umMdpoBa LIKHA SKOro 3'eHaHa 3 BUXiAHOK LMGPOBOIO LLIMHOW APYroro
AU, a Buxig nigkniodeHW 0o Apyroro Bxody enemeHTa |, nepwmin BXig SIKOro pasoMm 3 Apyrum
Bxogom apyroro AL 3'egHaHi 3 BMXOOOM KepOBaHOro TakTOBOro reHepaTopa, Buxig ernemeHTa |
NigKIOYeHnA OO NepLIoro Bxody nepLioro perictpa, BXig Apyroro perictpa niaknioyeHnin 4o nepLloro
BMXO4Y APYroro nivyvnbHWKa, BXig SKOro 3'€4HaHUM 3 BMXOAOM KEpOBAHOro TaKTOBOrO reHepaTopa,
BMXiAHa uudpoBa LUMHA Apyroro perictpa nigknioveHa A0 BXiAHOI LMMPOBOI LIMHU LMEGPOBOro
iHOMKaTopa, BUXig KoMyTaTopa 3'eqHaHuin 3 nepluvm Bxodom gpyroro AL, BuxigHa umdposa LwWnHa
akoro nigknioyeHa go EOM, BBegeHo TpeTin perictp, umdpoBunm cymatop, 6nok 3agaHHs
TeMmrnepaTypu, iHAMKaTop Ta ApYyrvi LMdpoBMKA KOMMNapaTtop, NpuyoMy BuXigHa uUMdpoBa LIMHA
apyroro perictpa 3'egHaHa 3 Nepwol BXiAHOK LUUGPOBOK LUMHOK UUGPOBOro cymartopa Ta 3i
BXiAHOK LMCPOBOIO LMHOK TPETLOro pericTpa, BUXigHa umncpoBa WmHa sKoro nigkroyeHa 4o Apyroi
BXiQHOT LMdPOBOI WKHU LUMEPOBOro cymartopa, BuxigHa umdpoBa LUMHA SKOro 3'edgHaHa 3 ApYrot
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BXiZAHOK UUPOBOIO LLIMHOK ApYroro LndpoBOro komnaparopa, neplia BxigHa Lndposa LUnHA SKOro
nigkrtoyeHa 4o BUXIAHOI LndpoBoi WinHM 6noka 3agaHHs TemnepaTypu, a Buxig 3'egHaHunii 3i BXO4OM
iHOnKaTopa, BXig TPeTboro pericrpa NigknioYeHnin 4o NepLioro BMXody ApYroro nivYnnbHuUKa, opyrnin
BUXig SIKOro 3'egHaHMin 3 4pyrMmM BXOAOM NEepLUoro perictpa.

MpucTpin anst 6€3KOHTAaKTHOro BMMIpPIOBAHHSA TeMNepaTypu MOSCHIOETBCA KPECTEHHSIM, Ha SKOMY
306paxkeHa Moro CTpyKTypHa cxema.

Ha cxemi: 1 - 00'ekT koHTponto; 2 o6'ekTnB; 3 giadparma; 4 - koHyconodibHe A3epkarno 3 KyToM
npu BepwwuHi 90° 3 noBepxHew 5; 6 - iH(ppayepBOHMI MpuAMadY, WO MICTUTb N OKPEMUX
iHppa4yepBOHNX CEHCOPIB; 7 - KPOKOBWUWA OBWUryH; 8 - kntoY; 9 - AginbHUK vactotu; 10 - kepoBaHMK
TakToBui reHepartop; 11 - 6nok cuHXpoHiszauii; 12 - nepwwui nivvneHuK; 13 - BGNOK ynpaBniHHS;
14 - 6ydepHun perictp; 15 - nepwwun ALIM; 16 - Bnok obuncneHHs; 17 - 6nok obpobku curHany;
18 - komytaTop; 19 - BigeokoHTponbHun 6nok; 20 - M3M1; 21, 22 - nepwunin Ta OPYrUN KepoBaHi
nigcunioBavi; 23 - reHepaTop Hanpyru; 24 - Apyrun niyunbHuUK; 25 gpyrui perictp; 26 - uudposun
iHgukatop; 27 - gpyrvia ALIM; 28 - enemeHT I; 29 - nepwwuin perictp; 30 - nepwuin uundposui
komnapatop; 31 - TpeTi perictp; 32 - 6Gnok 3agaHHsa TemnepaTtypu; 33 - UMdpPOBUIA cCymaTop;
34 - gpyrun undposuin komnapaTop; 35 - iHAMKaTop, NPUYOMy BUXOAWN iHbpadYepPBOHOro npurmada 6,
WO MICTUTb N OKpeMux iHdpadepBOHUX ceHcopiB 6.1 - 6.n, 3'egHaHi, BIgNOBIAHO, 3i BXiQHOM LUMHOL
OydepHoro perictpa 14 Ta 3i BXigHOI LUMHOK BrioKa CMHXPOHI3aLii 11, BUXia SIKOro Yepes3 KepoBaHWi
TakToBuMK reHepatop 10 nmigknoyeHun go Bxoay kKomyTtatopa 18, Ao BxoAdy reHepaTopa Hanpyrmn 23 Ta
00 BXody AinbHuKa 4actoTu 9, BUXigQ akoro 3'eaHaHui 3 nepwmMM Bxogom bydepHoro perictpa 14, 3
nepLUIMM BXOOOM BiE€OKOHTPONbHOro 6rnoka 19 Ta 3 nepwmMm BXOAOM NEepLUOro nivunsHuka 12, Buxig
AKOro NigKNIoYeHW 4o OPYroro BXoAy Knw4ya 8, Buxig SKoro 3'€gHaHui 3i BXOAOM KPOKOBOrO ABUTyHa
7, Ban siKoro 3B's3aHun 3 giacpparmoro 3, BuxigHa wWwurHa OydepHoro perictpa 14 nigknioveHa go
BXigHOT WnHM komyTaTopa 18, Buxig AKoro 3'egHaHMn 3 ApYrMM BXOAOM BigEOKOHTPOrbHOro 6noka 19,
TpeTin i yeTBepTUA BXOAM SKOro MiOKMIOYEHi, BiANOBiAHO, OO BMXOAiB nepworo 21 i gpyroro 22
KepoBaHWX NigcunoBayiB, NepLli BXoan SKMX 3'€dHaHi 3 BUXOOOM reHepartopa Hanpyrn 23, a gpyri
BXOOM NiAKIoYeHi, BignoeigHo, oo neplioro i apyroro suxogie NM3I1 20, neplwa BxigHa undposa WnHa
SAKOro 3'egHaHa 3 BWUXIOHOK LMGPOBOK LUMHOK MEpLoro nivunbHUKa 12, ApyrMn BXig $KOro
nigkrtoyYeHnii 0o nepworo Buxogy Groka ynpaeniHHA 13, opyrui Buxig SIkoro 3'eqHaHUi 3i BXO4OM
Onoka cuHxpoHi3auii 11, a TpeTin Buxig nigknoyeHun oo gpyroro Bxogy 6ydepHoro perictpa 14,
BUXiA OiflbHUKa YacToTu 9 3'egHaHUIM 3 NepLuMM BXOAOM Kntova 8, BuxigHa WwnHa 6ydepHoro perictpa
14 nigknioyeHa Jo0 BXigHOI WKWHKM 6noka oBpobku curHany 17, BXig SKOro 3'€eAHaHM 3 BMXOOOM
KEpOBaHOro TakToBOro reHepatopa 10, a Buxig nigknioveHmn oo Bxody 6roka obuncneHHs 16, Buxia
skoro 3'egHaHui 3i Bxogom nepworo AL 15, umdpoBa BuxigHa WKWHa SKOro nigkndeHa 4o apyrol
BxigHol umdposoi wwuHm M3I1 20, BuxigHa undposa wwuHa gpyroro AL 27 3'egHaHa 3 BXigHOMW
LUMPOBOKD LLMHOK MepLlioro perictpa 29, BuxigHa umdpoBa WMHA AKOro MigknoveHa A0 BXigHOI
uncpoBOi WMHKM Apyroro perictpa 25 Ta A0 Neploi BXigHOI UMpPOBOI WNHW NepLioro LumMdpoBoro
komnapatopa 30, gpyra BxigHa uudpoBa LUMHA SAKOro 3'e4HaHa 3 BUXIOHOK LMEPPOBOKD LUNHOK
apyroro AUM 27, a Buxig nigkntoyeHni oo gpyroro Bxoay enemexta | 28, nepuunin BXig sikoro pasom 3
apyrum Bxogom apyroro AUI 27 3'egHaHi 3 BUXOOOM KepoBaHOro TakToBoro reHepatopa 10, Buxig
enemeHTa | 28 nigknioveHnn 4O nepLloro BXoAy nepLuoro perictpa 29, Apyrui Bxig SKoro 3'eqHaHuin 3
ApYyrum BUXOLOM OPYroro nivunbHuKa 24, Bxig gpyroro perictpa 25 nigkniovyeHun 4o nepLioro Buxoay
OPpYroro nivunbHuka 24, BXig AKOro 3'e€gHaHWii 3 BUXOL4OM KEpPOBaHOro TakKTOBOro reHepartopa 10,
BMXigHa UMdpoBa WnHa Apyroro perictpa 25 nigknioyeHa OO BXiQHOI LMPOBOI WMHU LKUEPOBOro
iHgukatopa 26, Buxig komytatopa 18 3'egHaHuin 3 nepwwmm Bxogom apyroro AU 27, suxigHa
uucppoBa wmHa skoro nigknodeHa B kona EOM, BuxigHa uudppoBa wwmHa gpyroro perictpa 25
3'egHaHa 3 NepLuoto BXigHOK LUnpoBoto WNHOW uudposoro cymaTtopa 33 Ta 3i BXiGHO LnMPOBOD
WKHO TpeTboro perictpa 31, BuxigHa uudppoBa LWKMHA SKOrO MiAKMOYEHa OO APYroi BXigHol
LUMdpOoBOI LWNHK LndpoBoro cymatopa 33, BMXigHa LMdppoBa LUMHA SKOro 3'€HaHa 3 ApYroto BXiAHO
LUMdpPOBOIO LLMHOK ApYyroro uudposoro komnapatopa 34, neplla BXxigHa LM@pPoOBa LWMHA SIKOrO
nigkrnoyeHa A0 BUXiAHOT LMGPOBOI WKNHM Onoka 3adaHHsa Temnepatypu 32, a Buxig 3'egHaHui 3i
BXoOoM iHAukaTopa 35, Bxig TpeTboro perictpa 31 nigkniodeHWid OO MNepLloro BUXOAY ApYroro
niynnbHuka 24, nosuuieto 1 No3Ha4YeHo 06'EKT KOHTPONIO, MNO3ULiE0 2 NO3Ha4YeHO 00'eKTUB, NO3ULIED
4 no3Ha4eHo koHyconofibHe A3epkano 3 KyTom npu BepLumHi 90° 3 noBepxHeto 5.

3anponoHoBaHW nNpucTpii  npauie Tak. [loTik iHdpayepBOHOro BUMNPOMIHIOBAHHS, LLO
CTBOPIETLCSA MOBepxHe ob'ekTa KOHTpomno 1, WO 3HaxXxoauTbCs Ha OesKin BigcTaHi Big ONTUYHOI
CUCTEMU MNPUCTPOID, MOTpannse Ha OB'€KTMB 2, AKNA NEepeTBOPKE WMOro y BUMNPOMIHIOBAHHSA 3
NPOMEHSIMI, NapanenbHUMK FOSTIOBHIA OMTUYHIN OCi.

[MepeTBOpEHMI TakMM YMHOM NOTIK Mafdae Ha fiadparmy 3, sika NPUMBOAUTBECS B PYX KPOKOBUM
aBuryHom 7. [iacbparma 3 siBnse cobor Henpo3opun OAWCK, B SKOMY BUPI3aHO CEKTOP, YTBOPEHWN
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ABOMa NPOMEHSMWN 3 KYyTOM MK HUMMW, PIBHUI MiHIManbsHOMY KPOKY OBepTaHHS KpOKOBOro ABuUryHa 7,
yactoTa obepTaHHA SKOro 3adaeTbCsl KepoBaHWM TakToBUMM reHepaTtopoMm 10. Takum 4mHOM, Ha
KOHyconoaibHe asepkarno 4, Wo BUKOHAHO Y BUMMSAI BBIrHYTOro KOHyca 3 NoBepXHer 5, Wo Biadveae
NMPOMEHi, MOoTpannsie nuuwe 4YacTuHa 300paxeHHs ob'ekta KOHTposmo 1. BMNpoMiHIOBaHHS, WO
NPONLLSIO Yepe3 CeKTOPHUN OTBip AiadparmMn 3, NpuMaeTbecs iHPpPayYepBOHUM NpunmMadem 6, Lo
BVMKOHaHWM y BUIMsAAi ceKkuioHoBaHoro uuniigpa. MNpy upboMy TennoBe 300pakeHHsi po3bUBaETbLCA Ha

N YacCTWH, KOXHA 3 SKUX MPUAMAETLCA OKPEMUM CEHCOpPOM 6i, ae ':l”, KOXEH 3 SIKMX pO3TaLlOoBaHWI
B OKpeMi cekuii iHppayepBoHOro npuimada 6. MNMpu obepTaHHi giadparmm 3 HABKONO LEHTpa, KU
cniBnagae 3 ronoBHOK ONTUYHOKO BICCHO, CKAHYETbLCA BCe Tenmnose none ob'ekta koHTponio 1. MNpwu
LbOMY pO3ropTka € He HenepepBHOD, a ANCKPETHOK 3a PaxyHOK BUKOPUCTaHHSI KPOKOBOIO ABUTYHa 7.
Lle pae moxnuBicTb oTpumaTty iHpopMaLilo Npo TennoBui cTaH ob'ekTa KOHTpornto 1 B 3pyydHin ans
noganbLuoi 06pobkn gopmi.

MpucTtpin mae Tpu pexkumn poboTu. MNepwnii pexxum poboTU 3aCTOCOBYETLCSA MPU OOCHIIKEHHI
TemMnepaTypHuUX MOJiB MOTY>XHUX CUMETPUYHMX BiJHOCHO LIEHTpa eneKkTpoeHepreTuyHmMx ob'exTiB, Lo
3HaAXOAATLCHA B CTaHi CMOKOK, HANpUKIag CTaTopiB eNeKTPUYHUX MaLLuH.

B ubomy Bunagky 6nok ynpaeniHHA 13 3ynuHse poboTy 6noka CuHxpoHisauii 11, Ha Buxogi
KepoBaHoro TaktoBoro reHepatopa 10 cdopmyoTbCca iMnynbcyn 3 4YacTtotow fe, Aki HagxoaATb Ha
AiNbHWK YacTtoTn 9, Wo mae KoedilieHT gineHHs n. Ha Buxodi oCTaHHbOro hOpMYyHTbCA iIMMYIbCHI
CcuUrHanu 3 4actoTol nepepyBaHHs f, Aki yepes knoy 8 NogalTbCsa Ha KPOKOBUI OBUIYH 7, YacTtoTa

m= 360°

o6epTaHHs AKOro BU3Ha4YaeTbCs (HOPMYIo0 w=2n-m-f ne B , B - MiHiManbHWIA KT NOBOPOTY,
IO YTBOPIETLCA MPW Mogadi OOQHOro Kepyluyoro iMnynbCy Ha KPOKOBWWA ABUryH 7. 3 Takow X
YacToTo noynHae obepTaTuca fiadparma 3, gKka MICTUTb OTBIp y BUrmAadi cektopa. lMpu ubomy
3[INCHIOETLCA KPYroBa po3ropTka TEMnsioBOro 306pakeHHs HEPYXOMOro KOHTPOrboBaHoOro ob'ekra 1.
EnekTpuyHi curHann, amnnityan siKkMx MpoMopuiviHi TemnepaTtypi enemMeHTapHuX AifsHOK NOBEpPXHi
o0'ekTa (KiNbKiCTb Takux AiNSHOK Moxe caratim N=n-m), 3 BUxoaiB iHpavepBOHMX ceHcopiB 6.1 - 6.n
iHdpayepBoHOro npuiMada 6 HagxoaaTb y BydepHui perictp 14, akun 3anam'aToBye iHopmaLito B

at=1

aHanoroBoMy BWUIMsAi Ha 4ac f . Banuc B GycdepHuit perictp 14 NpPoBOAUTECS B MOMEHT
HaOXOKEHHSA curHany 3 Buxody AinbHuka Yyactotn 9. Komytatopom 18 34iNCHIOETECA 34MTYBaHHS
iHpopmauii 3 BydepHoro perictpa 14 3 HacTynHUM ii MEPETBOPEHHSAM i3 MapanenbHoro Buay
npeacTaBneHHs B nocnigoBHUn. CcopmMoBaHMI TakuM YMHOM curHan 3 Buxody komytatopa 18
noTpannsie Ha BXig BigeokOHTponbHoro 6noka 19.

"eHepaTOp Hanpyru 23, nepwuin 21 Ta gpyrumn 22 keposani nigcuniosadi i M3 20 npusHayeHri ans
POpMyBaHHSI CUrHaniB PO3ropTkU BiJEOKOHTPONbHOro 6roka 19. CurHan yactoTow fe, WO HAagXo4UTb
Ha BXig reHepaTtopa Hanpyru 23, Ha BuxoAi npunumae ctyniHyacty dopmy (MICTUTb N CKMagoBuX) i
nodaeTbcs Ha BXxoau nepLuoro 21 i gpyroro 22 kepoBaHUX NigcuMoBaYiB, KoedilieHT NigCUNEeHHs AKUX
3agaeTbca BuxigHumu curHanamum T30 20. Mpu ubomy KoedpiuieHTU nigcuneHHs nepworo 21 Ta
Opyroro 22 kepoBaHUX NiACUNIOBAYIB 3a4aloTbCs Tak, WO Ha iX Buxogax (POPMYKOTbCS CUrHanw,

R; - sing; R;-cose; _. . o . 9 .
Ta BignosigHo, e Ri - pagiyc, KyT KoopauHaTu enemMeHTapHol

i=on j=0m

NPONOPL,iMHi

AiNAHKN NOBepXHi 06'ekTa KOHTPONto 1 B MOMSAPHIN cuctemi koopamHat. [MNpu Lubomy

Ha nepwwii Bxia M3 20 curHanu HagxoaaTb 3 NepLloro nivnneHuka 12, koedilieHT nepepaxyHky
AKOro OopiBHIOE M. B pesynbTaTi Ha ekpaHi BigeOKOHTponbHOro 6rnoka 19 mpu HasBHOCTI OOHOro
iHopMaUuiiHOro curHany, OBOX CUrHamiB poO3ropTkuM Ta CuUrHany 3 BMXody AinbHuKa 4actotm 9
dopMyeTbCs 300paXkeHHs, Lo BiMNOBigae TeNIOBOMY Nofto 06'ekTa KOHTponto 1.

Y Bunagky, Konum HemMae MOXMMBOCTI CYMICTUTU OMTUYHY BiCb MPUCTPOIO Ta reOMETPUYHY BiCb
o6'ekta KOHTpomnto 1, TOOTO, KOMM CMOCTEPEXEHHS NPOBOAUTLCA Mif MEBHWM KyTOM OO WOro
reomMeTpU4YHOI OCi, MOro TENMOBUI NOPTPET CMOTBOPIETLCS | HA ekpaHi BiAeOKOHTponbHoro 6noka 19
3aMicTb TEMNJIOBOro NOpPTPETa, WO BiAMNOBIAAE KOHLEHTPUYHUM KonaM, Oyae 3'aBnaTvck eninconogioHe
306paxeHHs. [1na komneHcauii Takoro COTBOPEHHS NMPOMNOHYETBCA HACTYMHMIA MiaXiA.

Bigomo, o piBHSAHHS eninca y [JekapToBi cUcTeMi koopavHaTt Mae BUrnag

2 2

L A

2 2
a® b )

Oe X, y - TOpu3OHTanbHa i BepTMKanbHa OCi CUCTEMM KoopauHat, a, b - ropmsoHTanbHa i
BepTuKanbHa Hanisoci eninca BignosigHo, npuyoMy a = R, ge R - pajiyc kona KOHTPONbOBaHOIro
ob'ekTa.

Mepeiiaemo y NonspHy CUCTEMY KoOpAMHAT, BUKOPUCTABLLN (DOPMYIM
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X =TI-COS@

y:rvsin(p' )

Ae r - "pagiyc" eninca, ¢ - KyT NOBOPOTY paaiyca r.

MigctaBumo (2) B (1) Ta oTpuMaemo B1pa3s
b-r-|cosg|

a=———————
\/bz —r?.sin? ¢ 3)

Omxe, Tenep, Maloun B OyAb-IKMA MOMEHT Yacy napameTpu KyTa noBopoTy ¢ Aiacdparmu, MeHLwwy
HanisBeicb eninca b Ta BigcTaHb Big LeHTpa eninca go wmoro kpato ("paaiyc" eninca), MOXxHa BiQHOBUTH
peanbHWI pagiyc CnoTBOPEHOro Kona.

Lle peaniszoBaHo B 65oui 06pobku curHany 17, skuin dikcye KyT ¢, napameTtpu b i r Ta nepegae ix
B 6ok obuncneHHs 16, B skomy 3a chopmynoto (3) BU3HAYaETLCA AIMCHUI padiyc CNOTBOPEHOro Kona.

BuxigHmin curHan 6noka obumcneHHs 16 3a gonomoroto nepworo AL 15 nepeTtBoploeTbCs B
umdpoBmMi kopg, i HagxoanTb Ha apyrmn Bxig M3I1 20, hopmytoum Npy LbOMY CKOPUrOBaHi koedilieHTn
nigcunexHst nepLuoro 21 i gpyroro 22 kepoBaHUX NiACUNIOBAYIB, SIKi BiQHOBMOTL PO3Mip 300paXKeHHs!
npw NOro BUBEAEHHI Ha BiA€OKOHTPOSbHUI 6ok 19.

Opyrnin pexxum poboTn MPUCTPO0 BUKOPUCTOBYETHCS MPU BUMIpPIOBAHHI TEMMOBOrO Monsa OAHIel
abo n To4yok oOO'ekTa KOHTpom 1, WO OOepTaeTbCs HABKOMO CBOEI OCi, Hanpuknag poTopa
€NEKTPUYHOI MaLLVHN.

3o06paxeHHa n To4yok o6'ekTa KOHTPOMO 1, WO 3HaxXoAMTLCSA Ha OOHOMY PafiycCi, MPOEKTYETHCA
yepes3 cekTtop giadparmm 3, sika 0b6epTaeTbCa 3 4YACTOTOK, PIBHOK 4YacToTi obepTaHHsa o6'ekTa
KOHTponio 1.

B ubomy Bumnagky MNpUCTPIN Mpautoe aHanoriyHO MepLlIoMy PexuMy, ane KPOKOBUMW OBWUTYH 7
npvMBOAWTL B PyX Aiadparmy 3 3 KyTOBOI 4acTOTO, L0 BiAMOBIOAE KYTOBIi 4acToTi obepTaHHSA
06'ekTa KOHTpOMO 1, Aka BU3HaA4YaeTLCA BNokom cuMHXpoHi3auii 11, wo cdopmye BignosigHWIA curHan
Ansi KepOBaHOro TakToBoro reHepartopa 10.

3MmiHa pexumy poboTtm 6noka cuHxpoHisauii 11 BigbyBaeTbca 3 Gnoka ynpaeniHHSA 13, skui
dopmye BignoBigHWIA kepylounin curHan. Takok 6nok ynpaBniHHSA 13 dopmye curHam ans 3miHu
pexumy poboTu neplloro fivnnbHUKa 12 ans dpopmyBaHHA koedilieHTiB nigcuneHHs nepworo 21 i
ApYyroro 22 kepoBaHMX MiACUITOBaYiB TakMMMU, LLO Ha eKpaH BifeOKOHTPONbHOro 6noka 19 BuBoANTLCS
po3ropTka, L0 34IACHIOETBCS B3AOBX j-r0 pagiyca KpyroBOi pO3ropTkW, TOOTO 3AINCHIOETLCS
BMBELEHHS TEMNMOBOro Mofsa N TOYOK 06'ekTa KOHTpOMo 1, WO NnexaTb Ha OfHiA NpsiMin (B ogHOMY
CEKTOpI 3 KyTOM ).

TpeTinn pexxum poboTM NPUCTPOKD 3aCTOCOBYETLCS AN BUMIPIOBAHHA Tennosoro nonsi ob'ekta
KoHTponto 1, wo obepTtaetbes. IMpu LBLOMY NPUCTPIN NpaLOE aHanoriyHO APYroMy pexumy poboTu.
Brnok ynpaeniHHa 13 dopMye curHan, Wwo nogaeTbCs Ha BXig neplioro niynneHuka 12, Ha noro
BMXOAi, e (POPMYETbCH CUrHaN NepeHocy i kM 3'egHaHnn 3 oPYrMm BXo4OM Kitoya 8, hopMytoTbCH

1 1

iMMynbCK 3 nNepiogom m-f TpuBanicTio f', siki HagxoaATL Ha Koy 8 i 3aKpuBaloTh MOro.

Mpy LubOMY ckaHyBaHHS 06'ekTa KOHTpOMo 1, Wo obepTaeTbes, 3AINCHIOETLCA CMoYaTKy B3AOBX
geskoro pagiyca Rj, kyT Mix BubpaHum HynboBMM Hanpsmom Ta Rj gopisHioe j-B. Konn 3giicHeHo
CKaHyBaHHS N TOYOK, LLLO NexaTb Ha pagiyci Rj, o curHany nepLuoro niynnbHuka 12 knioY 8 npunuHsae

1

pobOoTy KPOKOBOIO ABUIyHa 7 Ha nepiof, Lo Bignosigae f Mpun ubomy 3a Len Yac 0b'ekT KOHTPOHO 1
noBepTaEeTbCHa BigHOCHO pAiacpparmm 3 Ha KyT P. PoboTta kpokoBOro ABuryHa 7 BigHOBMOETbCH i
CKaHyBaHHSs yXKe 3[JiACHIOETLCA B3OOBX pagiyca Rj+1 KyT MK BUOPaHUM HYNbOBUM HanpsiMoM Ta R j+1
ctae piBHuM (j+1)-B. Tak 34iINCHIOETLCA KPyroBa pO3ropTka BCbOro TEMyoBOro 3o0bpaxeHHst ob'ekTa
KOHTponto 1, wo obepTaeTbCes.

BuaHauyeHHs1 HanbinbL HarpiToi ToOYkM 06'ekTa AOCNIAXEHHSI B NPOLIECI BUMIpOBaHHS TEMNOBOro
nons BiabyBaeTbCA HACTYMHMM YMHOM. [oCnigoOBHICTL cuMrHaniB 3 Buxody komyTtaTopa 18 notpannse
Ha nepwwwmn Bxig gpyroro AL 27, B skoMy no curHany 3 KepoBaHOro TakToBoro reHepatopa 10
30JACHIOETBCS iX NEepeTBOpPeHHs B umdpoBun kogd. 1o 3akiHYEHHHO nepLlioro MnepeTBOPEHHS B
nepomy umcposomy komnapartopi 30 3A4iINCHIOETLCA MOPIBHAHHSA LIMPPOBOro Kody 3 BUXOQY OPYroro
AUM 27 Tta HynboBOro kofy, 3anucaHoro B nepwiomMy perictpi 29. Npn uboMy Ha BUXOAi NepLloro
uuncpposoro komnapatopa 30 3'ABASETbCA CUTHAMN MOMYHOI OAMHMLI, SKUM BiOKPMBAETbCA €reMeHT |
28 i no curHany 3 Buxoay enemeHTa | 28 undposun kog 3 suxody agpyroro AL 27 3anncyetbcs B
nepwun perictp 29. MNpn 4yeproBomy LMK aHanoro-umMdpoBoro nepeTBopeHHs Ha BUXOAI Opyroro
AUM 27 3'aBnsetbca UMPOBUA KOA, SAKUA MOPIBHIOETLCA 3 KOAOM, 3anncaHwm B MEpLIOMY pericTpi
29. | akwo umdpposui koa Ha Buxodi apyroro AUI 27 nepesullye koA, 3anucaHuUn B nepLUoOMy
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pericTpi 29, To BiaOyBaeTbCs Nnepesanuc koay B nepLumm perictp 29. Takum YMHOM B npoueci aHanoro-
UMPOBOro nNepeTBOPEHHA CurHanis, WO BigNOBIgAOTbL TemnepaTtypi pi3HMX TO4Yok ob'ekTa
OOCIiOXeHHs, B nepLlioMy perictpi 29 36epiraeTtbCa Ko, WO BignoBigae HamBULLIM TemnepaTypi
o6mMOoTkM poTopa. Mo 3aBeplueHHO MoBHOro obepTy OO'ekTa AOCNIMKEHHS Ha MNepLIOMYy BUXOJi
apyroro nidunbHuka 24, koediuieHT pfineHHa skoro AopiBHOE N, 3'9BRSeTbCA iMAYMbC, AKAM
iHbopmauis 3 nepLuoro perictpa 29 nepenucyeTbCa B Apyrun perictp 25 Ta BUBOAUTHCA Ha LMGPOBUNIA
iHankaTop 26. o 3aBepLUeHHIO 3a3HAYeHOro iMMNynbCy Ha APYroMy BUXOAI APYroro nivyunbHuKa 24
3'ABNSAETbCS KOPOTKMIM iMMNYNbC, AKUM NepLUniA pericTp 29 oBHYNSETbCS.

3a3Haunmo, WO LMdpoBUIA KoL, SKMI BigNoBigae TennoBoMy NOpTpeTy AOCnimpKyBaHoro ob'ekra,
3 Buxopy apyroro AL 27 nepegaetecs B8 EOM gns nogansLuoi o6pobku.

KoHTponb 3a LWBWMAKICTIO HApOCTaHHS TemnepaTypyu B TOuli 3 HaMBULLOK TemnepaTyporo
JocnigxkyBaHoro 06'ekta 34iCHIOETECHA TakUM YMHOM.

B MOMeEHT, konu no curHany 3 nepLioro Buxody APYroro nivvnbHuka 24 iHdopmauis 3 nepLioro
pericTpa 29 nepenucyeTsCca B ApYrun perictp 25, Ta iHdopmauis, wo 3bepiranacb B gpyromy perictpi
25 umm xe curHanom 3 gpyroro perictpa 25 nepenucyetbca B TpeTin perictp 31. BHacnigok uboro B
umdpoBoMy cymaTtopi 33 00uUMCNOETBCS PisHULSA UMEPOBUX KOAIB, LIO BiAMOBIgAlTb HaMBULLIN
TemnepaTypi B MOTOYHUA MOMEHT Yacy (LMPOBMIA KOA 3anmMcaHuin B pyrui perictp 25), Ta HanBULLOT
TemnepaTtypu, fka Mana Micue npu nonepegHbOMy MOBHOMY oOepTi B MNpoueci CkaHyBaHHS
TeMnepaTypHoro nonsi ob'ekta koHTponto 1 i 30epiraetbcst B TpeTboMy perictpi 31. 3asHayeHa
pisHMUSA KOAiB | siIBNsSe cobol LWBMAKICTL 3MiHWM TemnepaTypu, dka y Burnsagi umndpoBoro kogy
HagxoauTb B Apyruin undposun koMmnapaTtop 34 i NOPIBHIOETLCA 3 LMPOBUM KOAOM, LLIO 3anncaHumn B
6roui 3apaHHsa Temnepatypu 32. Y pasi nepeBuLLEHHS OCTaHHbOrO KOAy Ha BMXOAI OpYyroro
uucppoBoro komnaparopa 34 3'ABMASETLCH CUrHan, kMM BMUKaETbCH iHAuMkaTop 35 i onepaTuBHUN
nepcoHan nNpuMMMae pilleHHs Npo TEXHIYHMI CTaH idonauii o6'ekta KOHTpono 1 Ta MOXMMBICTb MOrO
noganbLUOoi ekcnnyaTauii.

®OPMYIA KOPVUCHOI MOJESI

MpucTtpin ans 6e3kOHTAKTHOrO BMMIPIOBAHHA TemnepaTypu, WO MICTUTb 00'ekTuB, Adiadparmy,
A3epKarno, BUKOHaHE y BUMMsiAi BBIrHYTOro KOHyca 3 MOBEpXHel, Lo Bigobpakae NpoMeEHi CBIiTIIOBOro
NMoTOKY, iHppa4YepBOHMIA MpUINMaY, WO MICTUTb N OKpeMux iHdpadepBOHUX CeHcopiB, OydepHun
perictp, 6Mok CUMHXPOHi3aUil, kepoBaHW/A TakTOBWW reHepaTop, KOMyTaTop, reHepaTop Hanpyru,
AiNbHWK 4acTOTK, BiAEOKOHTPONbHMIA GNOK, ABa MNiYUMBHUKK, KIOY, KPOKOBUMA OBUrYH, ABA KEpPOBaHi
nigcvntoBadi, 6nok obpobkn curHany, 6nok obuMCNeHHs, OBa aHanoro-umdpoBi NepeTsBoproBadi,
NOCTIVHO 3anaM'aToBYO4MI NPUCTPIN, BNOK ynNpaBniHHA, enemMeHT |, ABa pericTpu, nepwnii LMpoBUi
Komnapartop Ta uMdpoBUiA iHOAUKATOP, NPUYOMY BUXOAM iHPpayYepBOHOro npunmada, o MICTUTb N
OKpeMMX iHdbpayepBOHMX CEeHCOopiB, 3'€QHaHi, BiANoOBigAHO, 3i BXiAHO LWKMHOW BydepHoro perictpa Ta
3i BXigHOKW LWKMHOKW Orloka CUMHXPOHi3aUii, BUXig SIKOrO 4epe3 KepoBaHWIA TaKTOBUM reHepaTop
NigKoYeHnn 40 BXOAY KOMyTaTopa, 40 BXOAY reHepartopa Hanpyru Ta 4O BXOAY AifbHUKa YacToTw,
BMXiO SKOro 3'eQHaHUM 3 nepwuM BXogom OydepHoro perictpa, 3 nNepwyMM BXOAOM
BiJEOKOHTPONBbHOrO Oroka Ta 3 NepLMM BXOAOM MEPLUOro MiYUNbHUKA, BMXiO SIKOrO NigKMNoYeHun oo
OpYroro BXoAy Knto4a, BUXig AKoro 3'€eAHaHuin 3i BXOJOM KPOKOBOrO ABUryHa, Ban SIKOro 3B'd3aHuin 3
diacparmoto, BMxigHa WnHa G6ydepHOro perictpa nigknioyeHa 0O BXiAHOI WUMHM KOMyTaTopa, Buxia
AKkoro 3'egHaHVMN 3 OPYrMM BXOAOM BiOE€OKOHTPOMbHOro 6roka, TpeTin i YeTBepTUn BXOAM SKOro
NigKNIoYeHi, BigNOBIAHO, OO BUXOAIB NEPLUOro i Apyroro KepoBaHuX nigcunioBayie, nepLli BXogn sKnx
3'egHaHi 3 BMXOOOM reHeparopa Hanpyru, a Apyri BXOAM MNiAKMOYeHi, BianosigHO, A0 MEpPLUOro i
OpYroro BMXOZiB MOCTIMHO 3anam'aTOBYOHOro MNPUCTPOID, Mneplla BXiAHa uUudpoBa LWWHA SAKOro
3'eQHaHa 3 BMXIOHOK LMMPOBOIO LLIMHOK MEPLUOro AiYnNbHUKA, APYrM BXi4 SKOro MigKrYeHun o
nepLioro BuxoAy 6noka ynpasniHHA, ApYruin BUXig SIKOro 3'egHaHMI 3i BXOOOM Grioka CUMHXPOHI3aLii, a
TpeTin BMXig nigkntodeHunn oo gpyroro Bxoay 6ydepHoro perictpa, Buxig AiflbHUKa 4acToTu 3'egHaHUN
3 nepwmm BXOAOM Kroya, BMXigHa WwnHa OydepHOro perictpa nigknioveHa 0o BXigHOT WuHM 6noka
06pobkKn curHany, Bxig sikoro 3'egHaHWiA 3 BUXOOOM KEpOBaHOIO TaKTOBOrO reHepartopa, a BuXig
nigknoyeHMn o Bxogy Onoka ob4YMCrEHHs, BUXiO sIKOro 3'€4HaHWA 3i BXOAOM MepLloro aHaroro-
LumMdpoBoro nepeTsoptoBaya, Undposa BUXigHa LUIKMHA SKOro NigkmoyeHa 00 Apyroi BXiAHOI LdpoBol
LUMHM NOCTIMHO 3anam'aATOBYKYOro MPUCTPOIO, BUXIAHA LMdPOBa LWWNHA APYroro aHanoro-umdpoBoro
nepeTBoptoBaya 3'egHaHa 3 BXigHOK LM(POBOIO LLUMHOK NMEepLIoro perictpa, BuxigHa umdposa wWuHa
AKOro migknoyeHa A0 BXigHOI UMAPOBOI LWMHW APYroro perictpa Ta O MepLuoi BXiAHOI LUdpOoBOi
LUMHM NepLUoro LMdpoBOro Komnaparopa, Apyra BxigHa undposa WrHa AKoro 3'egHaHa 3 BUXiOHOK
LMdpPOBOIO LLUMHOK APYroro aHanoro-umMdgpoBoro nepeTsopoBaya, a Buxig NiaknoveHun oo apyroro
BXo4y eremeHTa |, nepwwuin BXig AKOro pasoMm 3 ApPYrMM BXOAOM [pPYroro aHanoro-unudpoBoro
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nepeTeBoptoBaya 3'e€JHaHi 3 BMXOJOM KepOBaHOro TaKTOBOro reHepaTopa, Buxig enemeHta |
NigKIYEeHA OO NepLUIoro BXxody NepLloro perictpa, BXig Apyroro perictpa niaknioyeHnn 4O nepLuoro
BMXOAY APYroro nivmrnbHMKa, BXif SIKOro 3'€4HaHUi 3 BUXOAOM KEpPOBAHOro TakTOBOrO reHepaTopa,
BUXigHa uudpoBa LUMHaA APYroro perictpa nigknioyeHa [0 BXiAHOT UMMPOBOT LUMHM LMdPOBOro
iHOuMKaTopa, BWXig KomyTaTopa 3'eQHaHMM 3 MepwyMM BXOOOM ApYroro aHanoro-uudgpoBoro
nepeTBoploBaya, BUXigHa LMdppoBa WnHa gkoro nigknioveHa ao EOM, skun Bigpi3HAETLCA TUM, LLO
B HbOro BBEAEHO TPETi pericTp, umdpoBuiA cymaTtop, Grok 3agaHHa TemnepaTypu, iHaMkaTop Ta
Apyrvi umdpoBUIN KOMMApaTop, NpUMYOMy BuXigHa uudpoBa LUMHA ApPYroro perictpa 3'egHaHa 3
nepLUold BXiAHOK UMGPOBOID LLUMHOK UU(POBOro cymatopa Ta 3i BXiAHOKW LMEPOBOKO LUNMHOK
TPeTbOro perictpa, BuxigHa umMdpoBa LUMHA AKOro nigkrdeHa A0 Apyroi BXigHOT LUUpPOBOI LWMHK
umdpoBOro cymaTtopa, BuxigHa LmMdpoBa LLMHA SIKOro 3'egHaHa 3 ApYroro BXigHO LUGPOBOI LUMHOK
Opyroro uugpoBoro Komnapartopa, neplia BxigHa uUMcpoBa LIMHA AKOro MigknioveHa A0 BUXIZHOI
uMdpoBoi WKMHK Bnoka 3agaHHa Temnepatypu, a Buxig 3'€gHaHUn 3i BXOOOM iHAMKaTopa, BXiA
TPEeTbOro perictpa NigKrYeHn OO0 NepLlioro BMXOAY OPYroro nidunbHWKa, OPYrun BuXig SAKOro
3'eQHaHWi 3 ApYrMM BXo4OM NepLUOro perictpa.
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