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(57) Pedpepar:

MpucTtpin ons G6e3kOHTaKTHOro BUMIpHOBAHHA Temnepatypyu MicTUTb o6'ekTuB, Aiacdparmy, nepuie
A3epkarno, BukoHaHe y Burnaai W-koHyca, Ta gpyre A3epkano, BUKOHaHe Y BUrNAAi BBIrHyTOro KoHyca
3 MNOBEPXHSIMW, WO MNpU3HaYeHi Ans BigOMBaHHS MPOMEHIB CBITIIOBOrO MNOTOKY. |HdpadepBOHWI
npunmady sBnsde cobot Habip n iHPpayvyepBOHUX CEHCOpIB, PO3TALIOBaAHWX OOUH 3@ OAHMUM,
npuAManbHi NNOWaakM AKUX MNeprneHOMKYNAPHI FOMOBHIA ONTUMYHIA ocCi, BydepHun perictp, 6ok
MOPIBHAHHA LUBWAKOCTI, MEepeTBOpIOBaY 4YacToTa-Hanpyra, ABa KOMnapaTopw, reHepaTop Hanpyriu,
Tpurep, NepeTBOpOBaY Hanpyra-4acToTa, AiNbHUK YacTOTU, KITHOY, KPOKOBUIM ABUIYH, KOMyTaTop, ABa
aHanoro-uMdpoBsi nepeTBopioBadi, TPU NIYUNBHUKKW, BIAEOKOHTPOMNBHUW NPUCTPINA, reHepaTop
Hanpyr1, WO 3MIHIETbCA CTYMiHYacToO, ABa Kepymodi nigcunioBadi, NOCTIMHO 3anam'aTOBYHUUNA
NpuCTpIn, ABa OMNoku 3anycKy, ABa eNeKTPOHHI KNoYi, J)Keperno OnopHOi Hanpyru, Asa enemeHTtun HI,
n'aTb enemMeHTiB |, enemeHT I-HI, 6ok 06pobkM curHany Ta 610K 0BYNCNEHHS, LU PO-aHanoroBui
nepetBoptoBay, Oydep AaHux, OBa pericTpy, nepwuin UM@PPOBUA KOoMNapaTop Ta UMdpoBui
iHoukaTop. Buxogm n iHppadepBOHMX CeHCOpIB 3'€AHaHi, BiANOBIAHO, 3 BXiQHOW LIMHOW OydepHoro
pericTpa, BXigHOW LWMWHOK 6rnoka MOpPIBHAHHSA LWBWAKOCTI Ta 3 BXiAHOMK LUMHOK MNepeTBoploBava
yacTtoTa-Hanpyra. [pyrni BXig NepLlioro Komnapartopa MigKMYeHUn OO 3aranbHoi LWWHW, a BUXIa
3'efHaHN 3 NepLnM BXOAOM reHepaTopa Hanpyru, WO 3MIHIOETLCA MiHiNHO. Buxia nepetsoproBaya
Harnpyra-4acrtota nigKroyYeHnn 00 BXOAY [AiflbHWKa 4acToTW, BUXIA4 SKOro 3'edHaHuMi 3 neplinm
BXOAOM KINHYa, BUXi4 SKOro NigKNYEeHUW OO0 BXOA4Y KPOKOBOrO ABWUIyHa, Basi SIKOro 3B'A3aHui 3
fdiadpparmoto, opyrunm Bxig G6ydepHoro perictpa 3'€egHaHuMi 3 BUXOAOM JiflbHUKA 4YacTtoTu. BuxigHa
wrHa GydepHoro perictpa nigknoyeHa A0 BXiAHOI LWIMHM KOMyTaTopa, BXig SKOro 3'egHaHui 3
BMXOJOM MepeTBOpOBava Hampyra-yactora, a BuXig MigKNIOYEHUW OO0 NepLioro BXoAy MepLuoro
aHanoro-uMdpoBOro nepeTsoptoBaya. Buxig nepeTsoptoBava Hanpyra-yactota 3'€eaHaHui 3 Apyrumm
BXOJaMu NepLUOro aHanoro-LmMpoBoro nepeTsopioBaYya i BifeoKOHTPOMNbHOMO NPUCTPOLO Ta 3 BXOA0M
reHepartopa Hanpyru, WO 3MIHIOETbCA CTYMIHYaCTO, BMXiA SKOro Migknio4eHurn 00 NepLimnx BXOAiB
nepLuoro i Apyroro Kepytouux nigcunioBadis, Apyri BXOAU skuX 3'eAHaHi, BiANOBIAHO, 3 NeplunMm i
OpyrMm BuxodamMu MOCTIMHO 3anam'aTOBYHYOro npucTpol. Buxogm nigkniodeHi, BignosigHo, [0
TPETLOro i YeTBEPTOro BXOAIB BiJEOKOHTPOMNBHOIO NPUCTPOIO, M'ATUN BXif SKOro 3'€AHaHUI 3 BUXOO0M
OinbHUKa 4YacToTu. BuxigHa wWuHa nepworo nivvnbHUKA MigknioYyeHa [0 NepLuoi BXIiAHOI LMHU
NOCTINHO 3anam'aToBYKOHMOro nNpucCTporo. Buxig nepeTBoptoBavya 4vacTtoTa-Hanpyra 3'€egHaHUn 3
nepLnM BXOAOM NepLLIOro kKomnapartopa, BuXif, SKoro nigkrodeHuin o Bxoay nepuoro eremenTa Hl,
BUXig AKOro 3'egHaHui 3 ApPYrMM BXOOOM MepLUOro enemeHTa |, nepwnin Bxig 9KOro nigknoveHun o
BMXOAY OpYroro komnapartopa, Apyrui BXig sikoro 3'edHaHUMW 3 3aranbHol LuHo. [Mepwiunn Bxig
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pa3oM 3 aHarioroBUM BXOJOM MEPLUOro eneKkTPOHHOro Kruva NigKr4deHi A0 BUXoQy reHepartopa
Hanpyry, WO 3MIHIOETLCA MiHINHO, APYrMiA BXiA4 SKOro 3'€eAHaHuMn 3 BUXOOOM Orioka MOPIBHSAHHS
LUBMAKOCTI, BXif, SIKOro, BXig 6noka oOpobku curHany nigknodeHi 4o BUXOAy NepeTBoploBaya Hanpyra-
yacTtoTa. Buxig ginbHWKa YactoTu 3'egHaHnin 3 NepLUMM BXOAOM YeTBEPTOro eniemeHTa |, gpyrmm Bxig
SIKOro NigknyYeHnn oo suxoay enemedta |-HI, agpyruii BXig SKoro pasom 3 BXOAOM APYroro enemMeHTa
HI Tta TpeTim BxOoOooM nepluoro enemeHta | 3'egHaHi 3 BUXoOoOM nepluoro Grioka 3anycky, BuXig
apyroro enemeHta HI 3'egHanunin 3 gpyrumm Bxogamm Tpurepa i TpeTboro enemeHTa |, nepwmn Bxig
SIKOro pasom 3 nepnm Bxogom enemeHTa I-HI Ta gpyrum Bxogom gpyroro enemeHTta | nigknoyeHi oo
nepworo Buxoay Tpurepa. Buxig gpyroro enemeHTta | 3'egHaHuii 3 nepwum Bxogom OydepHoro
pericTpa, a nepLmin BXig, NiaKnoyYeHn 4o BUXOAY NepLuoro komnapaTopa. Buxiag nepworo enemenTa |
3'eQHaHM 3 NepLUMM BXOOOM Tpurepa, nepLunn i opyrui BUXOAM AKOro NiAKMKYeHi, BiAnoBigHO, A0
Kepyloumx BXOAIB NEepLUOro i [pyroro eneKkTpoOHHUX KMoYiB, BUXOOM SAKMX 3'€QHaHi 3 BXOAOM
nepeTBoptoBaya Hanpyra-4yactoTta. Buxig mpkepena onopHoi Hanpyru nigkniovYeHUn Ao aHanoroBoro
BXOOY OpPYroro enekTpoHHOro knto4a. Buxig yetBepToro enemeHTa | 3'egHaHuii 3 BXOAOM NepLUOro
nivnnbHUKa, BUXiO SKOro MigKMYEHMA OO0 TPeTboro BXoA4y TPeTboro enemeHta |, Buxig sIKoro
3'eQHaHUA 3 OpyrMM BXOAOM Kitodya. Buxig 6rnoka obpobku curHany nigkniodeHun oo Bxoay O6noka
obuncneHHs, Buxig SKoro 3'€gHaHWiA 3 BXOOOM [pYyroro adanoro-uudpoBoro nepeTBoproBaya,
BUXigHa UMdpPOBa LWKMHA HKOro nigknyYeHa [0 ApYyroi BXiAHOT UMAPOBOT  LWIMHW  MNOCTIAHO
3anam'aToByo4oro npuctpoto. BuxigHa wnHa 6ydepHoro perictpa 3'egHaHa 3 BXigHOI WKHO 6noka
00pob6ku curHany. Buxig gpyroro 6noka 3anycky nigknodveHun go Bxogy bydepa gaHux, BuxigHa
uncpoBa LWKHA AKOro 3'€4HaHa 3 BXiAHOH LMAPOBOIO LLUMHOKW LMPO-aHanorosBoro nepeTsopoBaya,
BUXif, SIKOrO MiKMIOYEHUN 0O NEPLLOro BXoAy BiAEOKOHTPOMNbBHOIo NpucTpoto. BuxigHa umdposa wuHa
ApYyroro nivnnbHUKa 3'egHaHa 3 Apyrot BXigHOW UMpoBoo WKHOW Bydepa gaHux, nepwa BXxigHa
uncpoBa LIMHA SKOro MiAKMOYeHa A0 BMXIQHOI LUPPOBOI LIMHW NEPLUOro aHanoro-umMgpoBoro
nepetsoptoBaya. Bxig gpyroro nivyunbHuKa 3'€egHaHni 3 BUXOAOM NepeTBOpioBava Hampyra-4acroTa.
BuxigHa umdpoBa WKMHa NepLloro aHanoro-undgpoBoro nepetBoptoBada nigknioveHa oo EOM Ta
3'egHaHa 3 BXiQHOKW UMMPOBOK LUMHOK MEepLIoro perictpa, BuxigHa uudpoBa LWMHA SKOro
nigknoyeHa o BXigHOI UMPPOBOI WMHM ApYyroro perictpa Ta Ao nepuwoi BXigHOI UMpPOBOI LWKMHK
nepworo umcpoBoro komnapatopa, Apyra BxigHa uudpoBa LMHa fAkoro 3'€edHaHa 3 BUXIOHOWO
LUMPOBOIO LLIMHOK NEPLLOro aHanoro-ungpoBoro nepeTsopioBaya, a Buxig Nigknio4YeHMn 4o opyroro
BXo4y N'AToro enemeHta |, nepwuin BXig SIKOro pasom 3 BXOOAOM TPEeTbOro nivusnbHWKa 3'egHaHi 3
BMXOAOM MepeTBOpoBaya Hamnpyra-yactota. Buxig n'atoro enemenTta | migkmoyeHun oo nepuioro
BXo4y nepluoro perictpa. Bxig gpyroro perictpa nigknioveHUn o BUXOAY TPEeTboro nNivunbHUKa.
BuxigHa uudpoBa wuHa Jpyroro perictpa 3'egHaHa 3 BXigHOW LMAPOBOIO LUMHOK LUPPOBOro
iHgukaTopa. BeegeHo TpeTin pericTp, undposuin cymaTtop, 610K 3agaHHs TemnepaTypw, iHaukaTop Ta
apyrun uudposun Komnapartop. BuxigHa uudpoBa LwmMHA Apyroro perictpa 3'egHaHa 3 MepLuoro
BXiIHOIO LN(POBOI0 LUMHOK UMPOBOro cymaTtopa Ta 3i BXiQHOWO LMEPOBOK LUNHOK TPETbLOro
pericTpa, BuXigHa uugpoBa LWKHa 9KOro NigkniveHa 4o ApYrol BXiAHOT UMAPOBOI WWMHU LUGPOBOro
cymaTopa, BuXigHa umdpoBa LWMHa SKOro 3'egHaHa 3 Opyrol BXigHOW LMEPOBOK LUNMHOK APYroro
LMdpOoBOro kKoMnaparopa, neplia BxigHa UMgpoBa WKNHA SAKOro NigknioYeHa 4o BUXIQHOT undpoBoi
WKHM Bnoka 3agaHHa TemnepaTtypu. Buxig 3'egHaHmn 3i BxogoM iHaQMkaTopa. Bxig TpeTboro perictpa
NigKNIOYeHWn A0 NepLloro BUXOoAy TPeTboro NiYunbHUKa, OPYrun BUXi4 SKOro 3'€dAHaHuin 3 ApYyrum
BXOZOM NepLloro pericrpa.
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KopucHa mopenb HanexuTb 00 Ge3KOHTaKTHOI TepMoMeTpii i Moxe 6yTu BuKOpuCTaHa Ans
BUMIpIOBaHHA TemnepaTypu HepyxoMux ob'ekTiB abo 06'ekTiB, WO 06epTaloTbCs, 30KpeMa MOTYXHMX
enekTPUYHUX MaLLUuH.

Bigomnii npucTpin ans 6e3koHTakTHOro BUMiptoBaHHs Temnepatypu (MaTteHT Ykpainm Ne 133056,
MITK GO1K 13/08, 6ton. Ne 6, 2019), wo mMicTutb 06'ekTnB, giadparmy, nepllie a3epkarno, BUKOHaHE Y
Burnagi W-koHyca, Ta gpyre A3epkano, BUKOHaHe y BUrMsdi BBIrHYTOro KOHyca 3 MoBEpXHSMM, Lo
npusHayeHi ans BigOMBaHHS MPOMEHIB CBITNIOBOrO MOTOKY, iHOpayYepBOHUIA MNpuimad, WO SABMSE
coboro Habip n iHdpa4YepBOHNX CEHCOPIB, PO3TALIOBAHUX OAMH 3a OAHMM, MpPUAMarnbHi NMOLaaKM
AKNX NepneHaMKynsapHi ronoBHIN ONTUYHIN Oci, BydepHUn perictp, GrOK NOPIBHAHHA LUBWAKOCTI,
nepeTBoOplOBaY YacToTa-Hanpyra, ABa KOMMapatopu, reHepaTtop Hampyru, WO 3MIHIETbCSA MiHINHO,
Tpurep, NnepeTBOpoBaY Hanpyra-4actoTa, AifbHUK YaCcTOTH, KNOY, KPOKOBUA ABUIYH, KOMyTaTop, ABa
aHanoro-undposi nepetsoptoBadi (ALI), aABa niunnbHWKK, iHTEpdencHM 60K, BiAEOKOHTPOMNbHUN
npuctpin (BKI1), reHepatop Hanpyru, WO 3MiHIOETBCA CTyMiHY4acTO, ABa Kepykudi nigcunosadi,
nocTinHO 3anam'atoBytounin npuctpin (M3M1), aBa 6nokn 3anycky, ABa €MNEeKTPOHHI Knodi, axepeno
OnopHoi Hanpyru, aea enemeHtu HI, yotupu enemeHTn |, enemeHT I-HI, 6ok o6pobku curHany Ta
Onok obuuncneHHs, undpo-aHanoroBun nepetsoptoBay (LJAI) Ta Oydep gaHux, npuyomy BMXoOM n
iHppa4yepBOHNX CEHCOpIB 3'€dHaHi, BiAMoBIiAHO, 3 BXIQHOW LWWHOK OydepHoro perictpa, BXigHOM
LUMHO Orioka MOPIBHAHHS LUBMAOKOCTI Ta 3 BXIiQHO LUMHOK NepeTBOploBaYa YactoTa-Hanpyra, apyrin
BXig mepLUoro komnaparopa nigkoyYeHnin 4o 3aranbHol WWHK, a BUXi4 3'egHaHnin 3 NepLunM BXO40M
reHepaTopa Hanpyru, Wo 3MIHIOETbCA NiHINHO, BUXiO nepeTBOploBaYva Hanpyra-4actoTa nigknoveHni
0O BXO4y QAinbHMKa 4acToTW, BuUXig4 AKOro 3'€edHaHMM 3 neplivMM BXOOOM KIto4a, BMXig SKOro
NigKIoYeHnd OO0 BXOA4Y KPOKOBOro [OBWUryHa, Bamn SKOro 3B'A3aHui 3 giacdparmoto, Opyrvi BXig
OycbepHoro perictpa 3'egHaHMn 3 BUXOOOM AiNbHMKA 4acToTW, BuXxigHa wwuHa OydepHoro perictpa
nigkrodeHa [o BXiQHOT LWWMHM KOMyTaTopa, BXi4 $KOro 3'egHaHWi 3 BUXOL4OM MepeTBoptoBava
Hanpyra-4actoTa, a BuXig migkntodeHun oo nepworo Bxogdy nepworo AL, BuxigHa umndpoBa WWHa
SIKOro 3'egHaHa 3 BXiAHOK LMPOBOIO LMHOK iHTEpdENCcHOro 6roka, BMXig SIKoro nigknioyeHnin 4o Kin
EOM, Buxig nepeTBOptoBaYva Hanpyra-4yactoTa 3'eaHaHun 3 gpyrumum Bxogamm nepworo ALM i BKIM Tta
3 BXodamu iHTepdericHoro 6noka i reHepaTtopa Hanpyru, WO 3MiHIOETbCA CTYMIHYACTO, BUXiO SKOro
NiKNIOYEHNA 0O MNepLUMX BXOAIB NEpLIOro i ApYroro Kepywuux nigcunoBadis, Apyri BXOAW SAKMUX
3'egHaHi, BignoBigHoO, 3 nepwwuM i gpyrum Buxogamu [M3I1, a BMxoAM NigKOYeEHi, BiANoBiAHO, OO
TpeTboro i yetrseptoro Bxogis BKI1, n'atui BXig sikoro 3'egHaHuMiA 3 BMXOOOM [iflbHMKa 4acToTw,
BMXiAHA LWMHA Mepworo nivyunbHUKa nigknoyYeHa [0 nepwoi  BxigHoi  wwuHm T30, Buxig
nepeTeBopioBaya YactoTa-Harnpyra 3'€gHaHuin 3 nepLnm BXOAOM MepLUoro KoMmnapaTopa, BUXig sikoro
nigknioYeHnn 0o Bxody neplioro enemeHta HI, Buxig akoro 3'egHaHui 3 ApyruMm BXOOOM MEPLUOro
erieMmeHTa |, nepwunin BXif AKOro NiAKMOYEHUA 0O BUXOAY OPYroro Komnaparopa, Apyrui BXif sSiKOro
3'eQHaHuWI 3 3aranbHO LWNHOMD, a NepLUnn BXig pa3oM 3 aHaroroBMM BXOAOM NEPLLOro efeKTPOHHOro
Krnoya nigknodeHi 4o BUXody reHepatopa Hanpyru, WO 3MIHIOETbCA NiHIMHO, APYrMn BXig, SKOro
3'egHaHN 3 BUXOAOM Onoka MOpiBHAHHSA LWBUAKOCTI, BXif KO0, a TakoX BXif 6rnoka o6pobku curHany
nigknodeHi 0o BMXOAY MNepeTBOptoBaya Hanpyra-4acrtoTta, BuXi4 AiNbHMKA 4acToTu 3'€dHaHui 3
nepLUIMM BXOOOM YeTBepTOro enemeHTa |, opyruin Bxig SKoro nigknoyeHunn oo suxoay enemendta |-Hl,
Apyruin BXig siIKoro pasom 3 BXoOoM Apyroro enemeHta HI Ta TpeTim Bxogom nepuioro enemexTta |
3'egHaHi 3 BMXoAoM nepworo 6noka 3anycky, Buxig gpyroro enemeHta HI 3'egHanuii 3 gpyrumm
BXo4aMu Tpurepa i TpeTboro enemeHTa |, nepwmi Bxig SKoro pasom 3 nepLuimm Bxogom enemexta |-Hl
Ta gpyruMm BXOOOM Apyroro erieMeHTa | nigkniodeHi o0 neplioro Buxopy Tpwurepa, BUXIA OpYroro
enemeHTta | 3'egHaHMn 3 nepwum Bxogom OydepHoro perictpa, a neplwunin Bxig MigKMYeHUn Ao
BMXOAY MepLloro Komnapartopa, Buxig neplioro enemeHTa | 3'egHaHuin 3 neplimm BXOAOM Tpurepa,
nepwwunn i Apyrui BUxogu SAKOro nigknioYeHi BiAMOBIAHO A0 Kepylouux BXOAiB MepLloro i Apyroro
€MNeKTPOHHUX KITHoYiB, BMXOAW AKMX 3'€fQHaHi 3 BXOOOM rMepeTBoptoBaya Hanpyra-vyactoTta, BuUXif
Jxxepena onopHOI Hanpyru NigknNioYeHMn 40 aHanoroBoro BXo4y ApYroro enekTpoHHOro Knwoya, Buxig
yeTBEPTOro enemeHTta | 3'€egHaHU 3 BXOAOM MNEPLUOro MiYUIbHUKA, BUXI4 SKOrO MiOKMOYEeHUn OO0
TPeTbOoro BxoAy TPeTboro enemMeHTa |, BUxig sikoro 3'egHaHWi 3 Apyrum BXOLOM Krtoya, Buxig 6noka
06pobKkM curHany nigknoYeHun o Bxody Onoka OOYMCNEHHs, BMXiO SIKOro 3'€dAHaHUA 3 BXOOOM
apyroro AL, BuxigHa umndpoBa WnHaA AKOro nigknwoyeHa Ao Apyroi BXigHol umdposoi wuHu M3[1,
BMXiOHa LWMWHa OydepHoro perictpa 3'egHaHa 3 BXiAHOI LWMHOK 6Groka obpobku curHamny, Buxig
apyroro 6rnoka 3sanycky nigknoyeHun Oo Bxopy Oydepa gaHwx, BuxigHa umMdpoBa LIMHA SKOro
3'egHaHa 3 BXigHow uncposoro wnHow LA, Buxig sikoro nigknwodveHun 0o nepworo Bxogy BKI,
BUXigHa LUMpoBa WKHA APYroro mnivunbHUKa 3'e€gHaHa 3 Opyroro BXigHOW LUdpPOBOK LWWNHOKW Bydepa
AaHunx, neplia BxigHa UM@pOBa LMHA SKOTO MiAKMYeHa 40 BUXIQHOI LMAPOBOI WnHK nepioro AL,
BXiZl ApYyroro nivynnbHuKa 3'egHaHnin 3 BUXOAOM MepeTBopoBaYa Hanpyra-4acrora.
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[[ONOBHUM HeOoMiKOM [aHOoro npucTpol € Te, WO BiH He [03BONAE€ BU3HaYaTW LUBWUAKICTb
3pOCTaHHA TemnepaTtypu B Touli 3 HanWbINbWNM 3HAYEHHSAM TemnepaTypu JocnigKyBaHoro ob'ekTa,
LLIO 3BY)XXY€E DYHKLiOHamNbHIi MOXIMBOCTiI MPUCTPOIO B 3a4a4i CNOCTEPEXEHHS 3a CTaHOM ob'ekTa.

3a Hanbnwkymnm aHanor BubpaHO NPUCTPIN ONA GE3KOHTaKTHOro BMMIpPIOBAHHS TemnepaTypu
(MaTeHT YkpaiHn Ne 154448, MINK GO1K 13/00, 6ton. Ne 46, 2023), wo mictutb 00'ekTUB, Aiacdparmy,
nepLue Asepkano, BUKOHaHe y Burnagi W-koHyca, Ta gpyre Asepkano, BUKOHaHe y BUrnsagi BBIrHyToro
KOHyCa 3 NMOBEPXHSIMU, L0 MPU3HAYeHi ans BigbMBaHHSI NPOMEHIB CBITIOBOro NOTOKY, iHpayYepBOHNIA
npunimad, Wo siensie coboto Habip N iHpa4YepBOHMX CEHCOPIB, PO3TAlLOBAHUX OAMH 3@ OAHUM,
npuAManbHi NAOWAnKN AKX NepneHauKynsapHi rornoBHIA ONTWMYHIN OcCi, BGydepHun perictp, 6Grok
NMOPIBHSIHHA LUBMAKOCTI, NePEeTBOPIOBAY YacToTa-Hanpyra, ABa KoMnapaTopu, reHepaTtop Hanpyru, Lo
3MIHIOETBCA MiHIMHO, Tpurep, NepeTBOpOBaY Hanpyra-4actoTa, AiNbHMK 4acTOTW, KIHOY, KPOKOBUN
OBUryH, komytaTtop, Asa AU, Tpu niumnbHuku, BKI1, reHepatop Hanpyru, WO 3MIHIOETLCA
CTyniH4YacTo, ABa Kepylodi nigcunioBadi, NOCTIMHO 3anam'ATOBYIOUYUA NPUCTPIN, ABa Brnoku 3anycky,
ABa eneKkTPOHHI KItodi, Jpkepeno onopHoi Hanpyru, ABa enemeHtn HI, n'aTe enemeHTiB |, enemeHT |-
HI, 6nok obpobkn curHany ta O6nok obumcneHnsi, LIAl, Gydep gaHux, dopmyBay curHany, nea
pericTpu, undpoBun kKomnapaTtop (B nNoganbllomMy - neplimnin umdpoBuii KoMnapaTop) Ta LudgpoBun
iHONKaTop, NpMyoMy BMXOAM N iHpPaYepBOHUX CEHCOPIB 3'€dHaHi, BiAMOBIAHO, 3 BXiQHO LUWHOW
OycbepHoro perictpa, BXigHOKH LUMHOK 6N0Ka MNOPIBHSAHHA LWIBMAKOCTI Ta 3 BXiOHOK  LUMHOM
nepeTBopioBava 4acTtoTa-Hanpyra, ApyrMin BXig neploro Komnapatopa MigknoYeHuin 0 3arasnbHoil
WWHK, a BuUXig 3'egHaHMA 3 NeplinM BXOOOM FeHepaTopa Hanpyru, WO 3MIHIETbCS NiHIMHO, BUXig
nepeTBOpioBaYa Hamnpyra-4yactoTa NigknioYeHni 4o BXoAy AiNlbHUKa 4acToTu, BUXiA SIKOro 3'egHaHun 3
nepLIMM BXOAOM Krtoya, BUXiA SKOro NigknioYeHuin 0o BXOAY KPOKOBOro ABWUryHa, Bar SKOro 3B'A3aHui
3 fiadparmoto, apyrmi Bxig 6ydepHoro perictpa 3'eqHaHUi 3 BUXOOOM AiflbHWKA 4acToTK, BMXigHa
wmHa 6ydepHoro perictpa nigknioYeHa [0 BXiQHOT LUMHWM KOMyTaTtopa, BXi4 SKOro 3'egHaHuMm 3
BMXOAOM MepeTBOpoBaYa Hamnpyra-4actora, a Buxig nigkrnoyeHuin go neporo sxody nepworo AL,
BUXiO nepeTBOploBava Hamnpyra-dyactoTa 3'egHaHuin 3 gpyrumu Bxogamu nepworo ALM i BKM Ta 3
BXOOOM reHepaTopa Hanpyru, WO 3MIHIETLCA CTYMiHYacTO, BUXIA AKOro MNIAKMYEHUA 00 nepLumx
BXOAiB NEpLUOro i Apyroro Kepyrumnx NigcuntoBavie, Apyri BXOAM SKMX 3'€QHaHi, BignoBigHO, 3 nepLmm
i apyrum Buxogamm M3, a Buxogu nigkntodeHi, BignoBigHoO, A0 TPeTboro i YeTBepToro Bxogie BKIT,
n'aTMN BXig SKOro 3'egHaHWMM 3 BMXOOOM [AiflbHMKA 4acTOTW, BUXiAHA LWIMHA MEepLUOro NivmnbHUKa
nigkrodeHa 0o nepuwoi BxigHoi wwuHu T3, BUXig nepeTBoOpioBava 4actoTa-Hanpyra 3'egHaHuA 3
nepLMM BXOAOM MEPLUOro Komnapartopa, BuXig SKoro nigknioveHnn oo sxody nepioro enemenTa Hil,
BUXiA SIKOro 3'eQHaHUA 3 ApYrMM BXOOOM NEPLLOro enemMeHTa |, nepwmin BXig, SKOro NigknoyYeHnin oo
BMXOAQY APYroro Komnaparopa, APYruin BXif SKOro 3'€AHaHMi 3 3ararnbHO LUMHOW0, a NepLluvin BXia
pa3oM 3 aHanoroBMM BXOAOM MEPLUOro eneKTPOHHOro Krouva MiakmyeHi OO0 BMXOAY reHepaTopa
Hanpyrn, WO 3MIHIETLCHA MiHIMHO, APYrMn BXiA4 SIKOro 3'€eAHaHWi 3 BUXOAOM Onoka MOpIBHAHHSA
LIBMOKOCTI, BXif SIKOro, a Takox BXxig 6noka obpobku curHany nigkrodeHi 4o BUxody nepeTsoproBava
Hanpyra-4acToTa, BuXig AifMbHUKaA 4acTOTU 3'€QHaHWA 3 NepLiMM BXOOOM 4YeTBepToro enemeHTa |,
Apyruin BXig Skoro nigknioveHun o Buxody enemeHTa |-HI, gpyrum Bxig gkoro pasoMm 3 BXOOOM
apyroro enemeHta Hl Ta TpeTim BxogoM neplioro enemeHta | 3'egHaHi 3 BUXO4oOM nepLuoro 6roka
3anycky, Buxig gpyroro enemeHta HI 3'egHaHuii 3 apyrummn Bxogamu Tpurepa i TpeTboro enemenTa |,
nepLUnn BXig AKOro pasom 3 nepLuimm BxogoM ernemeHta I-HI Ta gpyrum Bxogom gpyroro enemeHTta |
NigKNIoYeHi 0O Neplloro BuMxody Tpurepa, Buxig Apyroro enemeHta | 3'egHaHui 3 nepumm BXOAOM
OycbepHoro pericTpa, a nepLwni BXig NigkMoYeHnn 0o BUXOA4Y NepLUIOoro komnaparopa, BMXig nepLuoro
eremeHTa | 3'egHaHu 3 nepluMM BXOAOM Tpurepa, nepwui i Apyrnin BUXOAM SKOTrO NiAKITHOYEHI,
BiANOBIOHO, A0 Kepyrumx BXOAIB MepLloro i Apyroro erieKTPOHHMX KIo4iB, BUXOAU AKUX 3'eAHaHi 3
BXOAOM MepeTBOploBaya Hanpyra-4yactora, BuWXig [pkepena OfopHOl HampyrM nigknioyYeHun [o
aHarnoroBoro BXo4y Apyroro efiekTPOHHOro Kroya, BMXia YeTBepToro enemeHTa | 3'eaHaHnin 3 BXO4OM
nepLUoro NiYunbHWKa, BUXiA SKOro MigKNioYeHUn 00 TPeTboro BXoay TPeTboro enemeHTa |, Buxia sikoro
3'egHaHMA 3 OpyrMM BXOOOM Krtouda, Buxig G6noka obpobku curHany nigkniodeHun go Bxogy 6Gnoka
obuucneHHsi, Buxig sikoro 3'egHaHui 3 Bxogom apyroro A LM, BuxigHa uudppoBa WwmHaA skoro
nigkntoyeHa oo apyroi BxigHoi uudpposoi wunHm M3M1, BuxigHa wuHa 6ydepHoro perictpa 3'egHaHa 3
BXiQHOT LWKWHOK Onoka obpobku curHany, Buxig gpyroro Onoka 3anycky MigKMOYeHUA OO BXOAY
Oydepa gaHux, BUXigHa LM@pPOoBa LWKMHA AKOro 3'e4HaHa 3 BXigHOW LudpoBoto wuHoto LIAT, Buxig
SKoro nigknoyeHun ao nepworo sxoay BKI, BuxigHa umMdpoBa WnHa Apyroro nivnnbHWKka 3'egHaHa 3
APYroto BXigHO LMdpOBOIO WNHOW Bydepa gaHux, neplua BxigHa LumMdpoBa LWnHA SKOro nigknoyeHa
A0 BUXigHOI umdpoBoi wwuHM nepworo AU, Bxig Apyroro niyvnbHWKa 3'€gHaHWA 3 BUXOLOM
nepeTBOplOBaYa Hanpyra-4yactoTa, BuxigHa umdpoBa wuHa nepworo AU nigkniodeHa o EOM Ta
3'egHaHa 3 BXiAHOK LIMPOBOIO LLMHOK NepLIoro pericTpa, BuxigHa undposa WrHa SKoro nigknoyeHa
A0 BXiOHOI UMPOBOI LWKWHWM Opyroro perictpa Ta A0 nepLoi BxigHOT LUMEPOBOI LWMHU MNepLloro
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uMdpoBOro Komnaparopa, Apyra BxigHa uucpoBa LWMHA AKOro 3'€eAHaHa 3 BUXiIAHOK LMGPOBOIO
wmHoto nepwioro AU, a Buxig nigknioyeHud OO opyroro Bxody n'atoro enemedTa |, nepwwmi Bxia
AIKOro pasoM 3 BXOAOM TPETbOro nivnnbHUKa 3'eQHaHi 3 BUXOOOM MepeTBopoBaYva Hanpyra-4acroTa,
BUXig n'aToro enemeHta | nigknwoveHnn 0O NepLUOro BXO4y MEpLUOro perictpa, Apyrun BXig siKoro
3'eQHaHuWi 3 BUXO4OM (bopMyBaya curHany, BXig SKOro pa3om 3i BXOOOM OpYroro perictpa nigkniodeHi
00 BuUXody TPeTboro nidmnbHUKa, BUXigHa umMpoBa LUMHA APYroro perictpa 3'egHaHa 3 BXiQHOW
LM pPOBOIO LLUMHOK LMpOoBOro iHgMkaTopa.

[[ONOBHUM HeOomnikoM [JaHoro npuUCTpol € Te, WO BiH He [03BONSAE BM3HaAYaTW LUBWUAKICTb
3pOCTaHHA TemnepaTtypy B Touli 3 HanWbINbWMM 3HAYEHHSAM TemnepaTypu JocnigKyBaHoOro ob'ekra,
LLIO 3BYXY€E PYHKLOHANbHI MOXMMBOCTI MPUCTPOIO B 3aa4i CNOCTEPEXEHHSA 3a CTaHOM ob'ekTa.

B ocHoBy kopucHOI Mogeni MOCTaBneHO 3ajady CTBOPEHHS MPUCTPOK Ans ©e3KOHTaKTHOro
BUMIpIOBaHHS TemnepaTtypu, B SIKOMY 3a paxyHOK BBeOEHHs1 HOBWUX ONoOkiB Ta 3B'dA3KiB MK HUMMK
3'9ABNAETHCH MOXMMBICTb BM3HAYaTM LUBUAKICTb 3POCTaHHA TemnepaTypu B Toudui 3 HambinbLimm
3HaAYEeHHAM TemnepaTtypu [ocnigkyBaHoro o6'ekta, L0 po3WMpoe (PyHKLIOHAMNbHI  MOXNUBOCTI
NPUCTPOIO.

lMocTaBneHa 3agaya BWPIWYETbLCA TWM, WO B NPUCTPI ONA BGE3KOHTaKTHOro BMMIpPHOBAHHS
TemnepaTypu, Wo MicTuTb 06'ekTuB, diadparmy, neplie A3epkano, BUKOHaHe y Burnsagi W-koHyca, Ta
apyre fOsepkano, BWKOHaHe Yy BWUMMSAi BBIrHYTOro KOHyca 3 MOBEpPXHAMU, WO Mpu3HadveHi Ans
BiAOMBaHHS MPOMEHIB CBITIOBOro MOTOKY, iH(ppayepBOHUIA MpuiiMad, WO SBMsie coboto Habip n
iHbpayepBOHNUX CEHCOpIB, pPO3TAlLOBaHMX OAWH 3a OOHMM, MpUAManbHI MAOWAaAKN AKX
nepneHavKynsapHi  rofoBHIA  ONTUYHI  oci, OydepHun perictp, 6NOK MNOPIBHAHHA  LWUBWMAKOCTI,
nepeTBOplOBaY YacToTa-Hanpyra, ABa KOMMapaTtopu, reHepatop Hampyru, WO 3MiHIOETbCSA NiHIMHO,
Tpurep, NepeTBOpOBaY Hanpyra-4actoTa, AiflbHUK YacTOTH, KN4, KPOKOBUWA ABUIYH, KOMyTaTop, ABa
AUM, Ttpwu niymnbHukn, BKI1, reHepatop Hanpyry, WO 3MIHIOETLCA CTyMiHYacTO, ABa Kepytodi
nigcvnioBadi, NOCTINHO 3anam'aTOBYYMIM MPUCTPiIA, ABa OMNOkM 3anycKy, ABa €NEKTPOHHI Krodi,
Kepeno onopHoi Hanpyrk, aa enemeHntn HI, n'atb enemeHTiB |, enemeHT I-HI, 6rnok o6pobku
curHany Ta 6nok obuncnenHs, LIATM, 6ydep aaHux, ABa pericTpu, nepwumnin LMdpoBmii komnapaTop Ta
umMdpoBuI iHOMKaATOP, NPUYOMY BMXOAM N iHpPaYepBOHUX CEeHcopiB 3'eaHaHi, BiANoOBigHO, 3 BXigHOMO
WwmHoto BydepHoro perictpa, BXiQHOW LWIMHOK Grioka MOPIBHSAHHS LUBMAKOCTI Ta 3 BXiOHOK LUMHOM
nepeTBoploBava 4acTtoTa-Hanpyra, ApyrMin BXig neploro Kkomnapartopa MigknoYeHuin OO 3arasnbHoi
WWHK, a BuUXig 3'egHaHMA 3 NeplinM BXOOOM FeHepaTopa Hanpyru, WO 3MIHIOETLCS NiHIMHO, BUXig
nepeTBOpioBaYa Hamnpyra-4yactoTa NigknioYeHni 4o BXoAy AiNlbHUKa 4acToTu, BUXi4 AKOro 3'e€QHaHum 3
nepLUMM BXOAOM Kro4a, BUXif SIKOro MigKNioYeHnn 00 BXOAY KPOKOBOro ABUryHa, Ban sIKOro 3B'a3aHuni
3 giadpparmoto, apyrmi Bxig 6ydepHoro perictpa 3'e4HaHU 3 BUXOOOM AiflbHWKa 4acToTu, BMXigHa
wnHa 6ydepHoro perictpa nigkniodeHa [0 BXiQHOI LUMHM KOMyTaTtopa, BXig siKOoro 3'egHaHui 3
BMXOOOM MepeTBopioBaYva Harnpyra-4acrtora, a Buxig nigkrnoyeHnin 4o neporo sxoay nepworo AL,
BMXiO MepeTBopioBava Hanpyra-4actoTa 3'egHaHui 3 gpyrumu Bxogamu nepworo ALIMN i BKI ta 3
BXOOOM reHepaTopa Hampyru, WO 3MIHIETbCA CTYMiHYacTO, BUXiO SKOro NiAKMYEHWA 00 nepLumx
BXO[iB NepLUOoro i 4pyroro Kepyw4mx nigcunioBadis, Apyri BXoau sAKkux 3'€4HaHi, BignosigHo, 3 nepumm
i apyrum Buxogamm M3, a Buxoau nigkntodeHi, BignosigHo, Ao TpeTboro i YeTBepToro Bxogdis BKIT,
n'aTMN BXig AKOro 3'egHaHU 3 BUMXOOOM [iflbHMKA 4acTOTW, BUXigHA WWHA NepLloro nivymnbHUKa
nigknodeHa 0o nepwoi BxigHol wwuHu M3, BUXig nepeTBopioBava 4acTtoTa-Hanpyra 3'egHaHuA 3
nepLIMM BXOAOM MEpPLUOro KoMmnapaTtopa, BUxig IKoro nigknioveHnin Ao Bxoay nepLuoro enemerta Hl,
BUXiA SIKOro 3'efHaHUA 3 ApYrM BXOOOM MNepLUOro enemMeHTa |, nepwmnin BXig AKOro nigkmoyYeHnin o
BMXOAQY APYroro Komnaparopa, APYruin BXif SIKOro 3'€AHaHMi 3 3ararnbHO LUMHOW0, a NepLluvin BXia
pa3oM 3 aHanoroBMM BXOAOM MEPLUOro €neKTPOHHOro Kruva MNiakMmYeHi OO0 BMXOAY reHepaTopa
Hanpyrn, WO 3MIHIETLCA MiHIVHO, ApPYrMn BXig4 SKOro 3'edHaHnin 3 BUXOOOM Oroka NOpIBHAHHSA
LIBMAKOCTI, BXif SIKOro, a Takox BXxig 6noka obpobku curHany nigkrodeHi 4o BUXody nepeTsoproBava
Hanpyra-4acToTa, BuXig AiNbHWKaA 4acTOTU 3'€eQHaHWMA 3 NepLiMM BXOOOM YeTBepToro enemeHTta |,
Apyruin BXxig Akoro nigknioveHun o Buxody enemedTa |-HI, gpyrum Bxig gkoro pasoMm 3 BXOOOM
apyroro enemeHta Hl Ta TpeTim BxogoM neplioro enemeHta | 3'egHaHi 3 BUXO4OM nepLuoro 6rnoka
3anycky, Buxig gpyroro enemeHta Hl 3'egHaHuii 3 apyrumm Bxogamu Tpurepa i TpeTboro enemeHTa I,
nepLUnn BXig SKOro pasom 3 nepLimm BxogoM ernemeHta I-HI Ta gpyrum Bxogom apyroro enemeHTta |
NigKroYeHi 40 nepLlioro BMxody Tpurepa, Buxig Apyroro enemeHta | 3'eaHaHui 3 nepluvMm BXOAOM
OycbepHoro pericTpa, a nepwni BXig NigKMoYeHUn 40 BUXOAY NEPLUOro Komnapartopa, BuXig nepLioro
eremMeHTa | 3'egHaHu 3 nepliMM BXOAOM Tpurepa, nNepwui i Apyrmin BUXOAM SIKOTO NiAKITHOYEHI,
BiAMOBIOHO, OO Kepykuux BXOAIB NEPLUOro i ApYroro enekTPOHHUX KIYiB, BUXOAN AKUX 3'€dHaHi 3
BXOAOM MNepeTBOplOBaya Hanpyra-4yactota, BuWXig [Kepena OMOpHOi HampyrM nigknoyeHun [o
aHarnoroBoro BXo4y Apyroro efiekTPOHHOro Kroya, BMXig YeTBepToro enemeHTa | 3'eaHaHunin 3 BXOAOM
nepLuoro nivynnbHUKa, BUXig SKOro NigKnioYeHnn O TPeTboro BXOAY TPEeTbOoro enemeHTa |, Buxig skoro
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3'eQHaHMI 3 OpyrMM BXOAOM KMouya, Buxig 6roka obpobku curHany nigknioveHun oo Bxony 6Grioka
obuncneHHsa, Buxig skoro 3'egHaHun 3 Bxogom gapyroro AU, BuxigHa umdpoBa wWMHaA HAKOro
nigkrtodeHa 4o Apyroi BXigHoi umdposoi wuHu M3I1, BuxigHa wuHa 6ydepHoro perictpa 3'egHaHa 3
BXiAHOI LUMHOK Onoka 00poOku curHany, Buxig gpyroro 6noka 3anycKky NigKMYeHWn 00 BXOAY
Oydbepa paHux, BuxigHa umudcpoBa LWKHA SKOro 3'egHaHa 3 BXigHOW uudpoBoto WwmrHo LIAT, Buxia
SKOro nigknoyeHnn ao nepworo sxoay BKI, BuxigHa umdpoBa WnHa Apyroro nivnnbHWka 3'egHaHa 3
OPYrot BXigHOH UMdpoBoto WnHOK Bydepa aaHux, neplia BXigHa LMdpoBa LWNHA SKOro nigkroyeHa
00 BuMXigHOI umdpoBoi wnHM nepworo ALUI, Bxig Apyroro nidvnbHWKa 3'€gHaHMiA 3 BUMXOOOM
nepeTBoploBaya Hanpyra-4actoTa, BuxigHa umdpoBa wuHa nepworo AU nigkniodeHa o EOM Ta
3'egHaHa 3 BXigHO LMPPOBOIO LLUMHOK NEPLUOro pericTpa, BuxigHa undpoBa LMHa SKOro nigkrnoyeHa
00 BXigHOI UM(pOBOI WKMHM OpYroro perictpa Ta A0 nepLuoi BXigHOT UMdPOBOI LUMHU NEepLUOro
uMdpoBOro Komnapartopa, gpyra BxigHa umcpoBa wWMHA AKOro 3'eAHaHa 3 BUXIAHOK LMGPOBOIO
wmHoto nepworo AU, a Buxig nmigknioyeHwud 0O gpyroro BxoAdy n'atoro enemedTa |, nepwwvn Bxig
SIKOro pa3oM 3 BXOAOM TPETbOro fnidnnbHUKa 3'eQHaHi 3 BUXO4OM MepeTBoptoBaYva Hanpyra-4acroTa,
BUXig N'atoro enemeHTa | nigknovyeHnin 40 NepLIoro BXoA4y NepLUoro perictpa, BXig Apyroro pericrpa
NigKNIOYEeHNN 00 BUXOAY TPETLOro NivmMnbHMKa, BUXigHA LMdpoBa LWMHA APYroro perictpa 3'egHaHa 3
BXigHO LMGPOBOIO LINHOK LMGPOBOro iHAMKaTopa, BBEAEHO TPETiN pericTp, ungposmin cymatop,
Onok 3agaHHA TemnepaTypw, iHOUKaTop Ta ApYruin LM@pPOBWUIA KOMMapaTtop, NpuUYoMy BUXigHa
umMdpoBa WNHA Opyroro perictpa 3'egHaHa 3 MEpLUO BXiQHOK LMGPOBOK LUMHOK LMEpPOBOro
cymatopa Ta 3i BXigHOK UMGPOBOK LUMHOK TPEeTbOoro perictpa, BuxigHa uudpoBa LUMHA SKOro
nigknoyeHa 4o Apyroi BXigHOT LMdpOoBOi WWHM LMdpoBOro cymaTtopa, BuxigHa umMdpoBa WnHA SKOro
s'edHaHa 3 Opyrolo BXiOHOW LMEPOBOIO LIMHOW ApYroro LUMdpoBoro Komnaparopa, nepiia exigHa
uncppoBa LWKMHaA SKOro MiAKMYEeHa A0 BUXIAHOI uudpoBoi WwWnHKM Bnoka 3agaHHa Temnepatypu, a
BMXig 3'e€QHaHUN 3i BXOOOM iHOMKaTOpa, BXig TPETbOro perictpa NigkmoYeHnn OO0 NepLioro BMxody
APYroro nivvnbHWKa, APYrMn BUXig SKOro 3'€egHaHui 3 opyruMm BXO4OM MEpPLLOro pericrpa.

MpucTpin ona 6e3kOHTaKTHOrO BMMIPIOBAHHA TeMnepaTypy MOSICHIOETLCA KPECMNEHHAM, MPUYOMY
Ha cpir. 1 300paxkeHa onTUYHa cucTemMa NPUCTPOIo, a Ha doir. 2 - MOro CTPYKTypHa cxema.

Ha goir. 1 306paeHo: 1 - 06'ekT KOHTponto; 2 - 06'ekTuB; 3 - Aiadparma; 4 - A3epkano, BUKOHaHe y
BUrNSAi KOHyca, NPSIMOSiHINHI yTBOPHOHOYi BOKOBOI KOHYCHOI NOBEPXHi 4.1 SAKOro YyTBOPHOKOTbL KyT Npwu
BEPLWUWNHI, MeHWwun Hik 90°, a nNpsSAMONIiHiIMHI YTBOPIOKYI LEHTpanbHOI KOHYCHOI MNOBepxHi 4.2
YyTBOPIOWOTb KyT npu BepwuHi 90°; 5 - gpyre Asepkano BMKOHaHe Yy BUIMSAI BBIrHyTOro KOHyca; 6 -
iHpayepBOHMI MpUNMaY, WO MICTUTb N OKPeMux iHpavyepBOHNX ceHcopiB 6.1-6.n; 7 - KPOKOBMUM
OBUTYH.

Ha cTpykTypHin cxemi (dir. 2): 6 - iHdDpayepBOHWMA Mpumay, WO MICTUTb N OKpemux
iHppavyepBOHNX CeHcopiB 6.1-6.n; 7 - KpokoBWUWA ABUryH; 8 - ONOK MOPIBHAHHA LWBMAKOCTI; 9 -
nepeTBoploBay YacTtota-Hanpyra; 10 - nepwwuin komnapaTop; 11 - reHepaTop Hanpyru, WO 3MiHIETLCS
niHiHo; 12 - nepwwnii enemeHT HI; 13 - nepwwnin 6nok 3anycky; 14 - opyruii enemeHT HI; 15 - nepmn
enemeHT |; 16 - gpyrun komnaparop; 17 - Tpurep; 18 - mxepeno onopHoi Hanpyry; 19, 20 - nepwwnn i
APYrMIn enekTpoHHi kntodi; 21 - gpyruin enemeHT |; 22 - nepeTBoOptoBad Hanpyra-4actoTa; 23 - 6ok
06pobku curHany; 24 - 6ydepHuin perictp; 25 - komyTtatop; 26 - ginbHUK YactoTn; 27 - enemeHT |-Hl;
28, 29 - TperTinn i yeTBepTUM enemeHTU |; 30 - kntoY; 31 - nepwmi niymnbHKK; 32 - apyrmin ALIM; 33 -
©nok obuncnerHs; 34 - MN3IM1; 35 - reHepaTop HaMpyry, WO 3MIHIETLCA CTyniHYacTo; 36, 37 - nepwun i
Apyrmn kepytodi nigcunioadi; 38 - BKIT; 39 - nepwwun ALT; 40 - gpyrui 6nok 3anycky; 41 - gpyruin
niymneHuk; 42 - 6ydbep ganux; 43 - UAT; 44 - TpeTin niynnbHuk; 45 - nepwwun perictp; 46 - apyrun
pericTp; 47 - undpoBui iHgnkaTop; 48 - nepwui undposun komnapartop; 49 - n'atun enemeHt |, 50 -
TpeTin perictp; 51 - 6nok 3agaHusa Temnepatypu; 52 - uudposun cymatop; 53 - gpyrun LMdpoBUi
komnapartop; 54 - iHgukaTtop, npu4yoMy o6'ekT KOHTpomnto 1 3B'A3aHU ONTUYHO Yepe3 ob'ekTMB 2 Ta
pdiadpparmy 3 3 nepwmm asepkarnomMm 4, BUKOHaHUM Yy Burnagi W-koHyca, Ta gpyrum asepkanom 5,
BMKOHaHUM Yy BUWIMsAi BBIrHYTOrO KOHyca, ki nMpu3HadveHi Ansi BigOMBaHHA MPOMEHIB CBIiTIIOBOrO
NnoToKy, iHdpavyepBoHUA npuiMad 6 sBnse cobot Habip iHpadepBOHUX ceHcopiB 6.1-6.n,
po3TalloBaHUX OOWMH 3@ O4HUM, NPUINMAarbHI NNOLWAAKN SKUX NepneHaMKYNSpHI FONOBHIN ONTUYHIN OCi,
BMXOAM iH(pavyepBOHUX ceHcopiB 6.1-6.n 3'egHaHi, BiAMOBIAHO, 3 BXiAHOW LWMHOK OGydepHOoro
pericTpa 24, BXigHOI LUMHOK Grioka MOpPIBHAHHS LBUAKOCTI 8 Ta 3 BXiAHOW LUMHOKW NepeTBoptoBava
yacToTa-Hanpyra 9, opyrum Bxig nepworo komnapartopa 10 nigkniovyeHun Oo 3aranbHOT WKHKY, a BUXig
3d'edHaHM 3 MepwuMm BXOAOM reHepaTopa Hanpyru, WO 3MIHIETbCA nNiHiMHO, 11, Buxig
nepeTBoploBava Harnpyra-4actora 22 MigKryeHMn 00 BXOAY AiflbHMKa 4acToTu 26, BUXiO SKOro
3'egHaHMi 3 nepwum Bxodom krova 30, BMXi4 AKOro nigknioYeHnin 4o BXOAY KPOKOBOro ABUryHa 7,
Ban sIKOro 3B'A3aHui 3 piadparmoto 3, apyrun Bxig OydepHoro perictpa 24 3'egHaHUn 3 BUXOLAOM
AiNbHUKa 4YactoTm 26, BuxigHa wwuHa OydepHoro perictpa 24 nigknioveHa A0 BXiQHOT  LUMHK
KomyTaTopa 25, BXig SAkoro 3'eqHaHWi 3 BUXOAOM MepeTBOpiOBava Hanpyra-dyactota 22, a suxig



10

15

20

25

30

35

40

45

50

55

60

UA 158977 U

nigkrodeHnn 0o nepworo Bxogy nepworo AL 39, Buxia nepeTBoptoBaya Hanpyra-yactota 22
3'egHaHui 3 gpyrmmmn Bxogamum nepworo AL 39 i BKIT 38 Ta 3 BXO4OM reHepaTtopa Hanpyru, Lo
3MIHIOETBCA CTyniHYacTo, 35, BUXig SKOro NigkntYeHnn 0o neplunx Bxoais nepworo 36 i gpyroro 37
Kepytoumx nigcunioBadis, Apyri BXoau AkMX 3'€dHaHi, BignoBigHo, 3 nepwum i apyrum Buxogamu M3M1
34, a Buxoam nigkntodeHi, BignosigHo, 4O TpeTboro i yetBepToro Bxoais BKI 38, n'atnin Bxig sikoro
3'eQHaHW 3 BUXOAOM AiflbHUKA YacToTh 26, BUXigHA LUMHA nepuoro nivyvnbHuka 31 nigknioveHa oo
nepwoi BxigHoi wuHKu TM3I1 34, Buxig nepeTBoptoBava vacToTa-Hanpyra 9 3'egHaHui 3 MepLinm
BXOAOM nepLuoro komnapatopa 10, BuXig SKoro nigknoyeHnin o Bxoay nepwioro enemeHTta HI 12,
BUXiA SIKOro 3'eQHaHWUn 3 ApYrMM BXOOOM nepLuoro enemeHTa | 15, nepwui BXig SIKOro NigknoyYeHuni
00 BMXody Apyroro komnapartopa 16, apyrui Bxig sIKOro 3'eqHaHuMiA 3 3aranbHO0 LLIMHOK, a NepLUmnn
BXi pa3oM 3 aHanoroBMM BXOAOM MNEPLUOro €neKTPOHHOro knwoya 19 nigknioveHi oo Buxopy
reHepartopa Hanpyru, WO 3MIHIETLCS NiHiMHO, 11, ApyrMi Bxig sKoro 3'egHaHvin 3 BUXodoM 6roka
NMOPIBHSIHHA LWBMAKOCTI 8, BXid AKOro, a Takox Bxia 6rnoka obpobku curHany 23 nigkntoveHi 4o Buxoay
nepeTBoploBaya Hanpyra-yactora 22, Buxig AinNbHWKA 4acToTn 26 3'egHaHWi 3 NepLuiuM BXOAOM
yeTBEPTOro enemeHTta | 29, gpyrmin BXig AKOro nigknoyeHun oo smxogy enemerta |-HI 27, gpyrmin
BXig SIKOro pasom 3 BxoAoM apyroro enemeHTta HIl 14 Ta TpeTim Bxogom nepworo enemeHta | 15
3'egHaHi 3 BUXo4oM nepuioro 6roka 3anycky 13, Buxig gpyroro enemexta HI 14 3'egHanunin 3 gpyrumm
Bxogamu Tpurepa 17 i TpeTboro enemeHta | 28, nepwuin BXig SKOro pasomM 3 MNepLUMM BXOLOM
enemeHTa I-HI 27 Ta gpyrum Bxogom apyroro enemeHTa | 21 nigknoyeHi 4O nepLluoro BMxoay Tpurepa
17, Buxig gpyroro enemeHTta | 21 3'egHaHui 3 nepwmm BxogomM OydepHoro perictpa 24, a nepumn
BXif MigKMYeHMn 4o Buxoay nepuioro komnapatopa 10, Buxig nepworo enemeHnTa | 15 3'egHaHmn 3
nepLnMM BXOAOM Tpurepa 17, nepwmin i opyruin BUXOAM SIKOrO MiAKMOYEHI, BiANOBIgHO, OO KEPYHUMX
Bxoais nepworo 19 i pgpyroro 20 enekTPOHHMX KrodiB, BMXOAW SIKMX 3'€dHaHi 3 BXOAOM
nepeTBopiloBaYa Hanpyra-4actora 22, BuXig4 [gXepena oOnopHoi Hanmpyrn 18 nigknioveHnn [o
aHanoroBoro Bxody ApPYroro enekTpoHHoro kniova 20, Buxig yeTBepToro enemexTa | 29 3'‘egHaHni 3
BXOAOM MepLUOro nivynnbHuka 31, BMXi4 SKOro NigKmoYeHnin O TPEeTbOro BXody TPeTboro enemeHTa |
28, Buxig skoro 3'egHaHunm 3 Apyrum Bxogom knoda 30, Buxia 6noka obpobku curHany 23
nigkrodeHnii 0o Bxoay 6noka obumcneHHsa 33, Buxig sikoro 3'egHaHuin 3 Bxogom gpyroro ALLM 32,
BMXiAHa LUMdpoBa LWMHA SIKOro NigkntoyeHa go apyroi BXigHoi undposoi wuHu M3 34, BuxigHa wnHa
OydepHoro perictpa 24 3'egHaHa 3 BXigHOI WMHOK Grioka 06pobku curHany 23, Buxig apyroro 6roka
3anycky 40 nigknoyeHun oo Bxoay Oydepa gaHmx 42, BuxigHa uudpoBa WMHA SIKOro 3'egHaHa 3
BXigHow uudposoto wuHoto LIATM 43, Buxig sakoro nigkntodeHun go nepworo Bxogy BKIT 38, BuxigHa
uucppoBa WwKnHa gpyroro nivmnbHuka 41 3'egHaHa 3 Apyrow BXigHOKW Uudposolo WnHOW Oydepa
OaHux 42, nepla BxigHa umdpoBa WMHA AKOro NiAKMYeHa 00 BUXIOHOT LMAPOBOI LUMHU NEPLLOro
AUIM 39, Bxig apyroro nivymnbHuka 41 3'egHaHuin 3 BUXOAOM MepeTBOploBava Hamnpyra-yactota 22,
BMXigHa umdposa wuHa nepworo ALIM 39 nigknioyeHa go EOM Ta 3'egHaHa 3 BXigHOK LMGPOBOIO
LLUMHOIO MepLuoro perictpa 45, BuxigHa undpoBa WnHa AKoro nigknoyeHa 0o BXigHOT LMAPOBOI LUNHK
apyroro perictpa 46 Ta 40 nepLloi BXigHOI LMpPOBOI WNMHKM NepLioro uudgposoro komnapartopa 48,
apyra BxigHa umndpoBa LIMHA AKOro 3'egHaHa 3 BUXigHOW LudpoBoto wuHot nepworo AL 39, a
BUXiA NigKNioYeHun Jo gpyroro Bxody n'atoro enemerta | 49, neplumi BXxig SKOro pasom 3 BXOAOM
TpeTboro niyunbHuka 44 3'egHaHi 3 BUXOOOM MepeTBOproBada Hanpyra-yactoTa 22, suxig n'atoro
enemeHTa | 49 nigknioveHUMn OO0 nepluoro BxoAy nepluoro perictpa 45, Bxig gpyroro perictpa 46
NiAKNIOYEeHi 0O NepLoro BUXo4y TPeTboro fivvnbHuka 44, BuxigHa umgpoBa LWrHa Apyroro pericTpa
46 3'egHaHa 3 BXiOHOW LMPOBOIO LWIMHOK LMAPOBOro iHamkatopa 47, BuxigHa uudposa LMHa
apyroro perictpa 46 3'egHaHa 3 NepLUo BXiAHOK LUGPOBOIO LLMHOK LncpoBoro cymatopa 52 ta 3i
BXiQHOK LMMPOBOIO LUMHOK TpeTboro perictpa 50, BuxigHa uMdpoBa LWMHA SKOro MigkmdeHa go
ApYroi BXigHOi LMdpoBOi WMHU UMdpPOoBOro cymartopa 52, BuxigHa uudposa WwrHa sKkoro 3'egHaHa 3
ApYroo BXiAHOW LMGPOBOIO WNHOW APYroro umdpoBoro komnapaTtopa 53, nepwa BxigHa uudposa
LWMHa SIKOro MigKoYyeHa [0 BUXIOHOT LMGPOBOI WKHKM Onoka 3afaHHs Temnepatypu 51, a Buxig
3'eQHaHWi 3i BXoOoM iHAuMKaTopa 54, Bxig TpeTboro perictpa 50 nigknoyYeHWn OO0 NepLloro BUXOAY
TPeTbOro nivynnbHUKa 44, Apyrui BUXia SKoro 3'e4HaHUn 3 ApyruM BXOAOM nepLioro perictpa 45.

3anponoHoBaHWN NPUCTPIN NpaLoe Tak.

MoTik iHdbpayYepBOHOIO BUMPOMIHIOBaHHS, LLIO CTBOPIOETLCA NOBEPXHED 06'ekTa KOHTpono 1 (dir.
1), WO 3HaxoaUTbCA Ha AeskKil BiACTaHi Big ONTMYHOI CUCTEMU NMPUCTPOID, NoTpannse Ha ob6'ekTuB 2,
KU NepeTBOPIOE MO0 Y BUNPOMIHIOBAHHS 3 NPOMEHSIMW, MaparenbHUMU roNOBHIN ONTUYHINA OCi.

lMepeTBOpEHMI TakMM YMHOM NOTIK Najae Ha Aiadparmy 3, sika NPUBOAUTBECS B PYX KPOKOBUM
aBuryHom 7. [iacbparma 3 siBnse cobor Henpo3opum OAWCK, B SKOMY BUPI3aHO CEKTOP, YTBOPEHWN
ABOMa NPOMEHSAMU 3 KyTOM MK HUMW, PiBHUM MiHIManbHOMY KpOKy ob6epTaHHsi KPOKOBOro ABUryHa 7,
yacTtoTa obepTaHHA SIKOro 3adaeTbCs LiNMbHUMKOM 4acTotu 26 (dir. 2). Takum 4mMHOM, Ha neplie
Asepkano 4, wWo BMKOHaHO Yy Burnagi W-koHyca, Ta Ha gpyre g3epkano 5, BUKOHaHe Yy Burnsagi
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BBIFHYTOr0 KOHyca 3 MOBepXHsMU, O BiAOMBalOTb NPOMEHI, NOTpannde nuwe 4YactnHa 300paxeHHA
ob'ekta KOHTpomo 1. BMNpPOMIHIOBaHHA, LIO NPOWMLIMO Yepe3 CEeKTOpHUM OTBip Aiadparmu 3,
npunMaeTbCs iHpavyepBOHMM NpuiiMadem 6. MNpu Lbomy TennoBe 306paXkeHHs1 po3bMBAETLCSA Ha N

YaCTMH, KOXHa 3 SKMX NPUAMAETbCA OKPEMUM CEHCOpoM 6i, e |=],n_ Mpwn obepTanHi giadpparmu 3
HaBKOMO LEHTpa, SKMI CniBMaga€e 3 rofloOBHOK OMTUYHOK BICCHO, CKAHYeETbCSl BCe TennoBe none
ob'ekta koHTponio 1. lpu LbOMY po3ropTka € He HenepepBHOK, a [OUCKPETHOK 3a paxyHOoK
BUKOPUCTaHHA KPOKOBOro ABuryHa 7. Lle gae MoxnumBicTb oTpumaty iHdhopmauito Npo TeNMOBMI CTaH
ob'ekTa KOHTpOMto 1 B 3py4Hinn ansa noganbeLioil 06pobku dopmi.

Mpuctpin mae Tpu pexumn poboTu. MNepwnii pexxum poboTU 3aCTOCOBYETLCA MPU OOCHIIKEHHI
TeMnepaTypHUX MoniB MOTY>XXHUX CUMETPUYHUX BiAHOCHO LieHTpa OO0'eKTiB, L0 3HAaXOASATbCSA B CTaHi
CMOKO0, Hanpuknag cCTatopis eNeKTPUYHNX MaLLVH.

B uboMy BMNagKy Ha Buxogi nepeTBoproBaya YactoTa-Hanpyra 9 3'9BNSETbLCA CUrHam foriYyHoro
HYN4, SKMin Yyepes nepwunin komnapatop 10 HagxoauTb Ha NepLnin BXig reHepaTopa Hanpyru, Lo
3MiHIOETBCA MiHiMHO, 11. Tlpy UBOMY Ha NOro BMXO4i 3'ABNAETbLCS CUrHamM NOMYHOro Hyns, SKUK
HagXxo4uTb Ha NepLnn BXig Apyroro komnapatopa 16, Ha BUXOAi AKOro hopMyeTbCa CUrHAN NOriYHOT
OAMHWLI, SKMA HAAXoOMTb Ha nepwunin Bxig nepwioro enemenTa | 15, Takox curHan noriyHoro Hyns
HagxoauTb Ha BXig neplioro enemeHTa HI 12, Ha BMX04i AKOro 3'aBNA€TbLCS CUrHan foriYHol oguHULI,
KM HaaXoOWTb Ha APYrui BXia neplioro enemexTa | 15.

Mpu nogadi curHany 3 nepworo 6noka 3anycky 13, Hanpuknag HaTUCKaHHAM KHOMKW, Ha MOro
BMXOAI 3'ABNSETLCA CUrHaN NOrivYHOT OAMHULI, SKUIA Yepes BigKpMTui nepwmnin enemeHT | 15 nogaetbes
Ha nepwun Bxig Tpurepa 17, Ha ApyroMy BMXOAi SIKOro POPMY€ETbCA CUrHaM MOriYHOI OANHWLI, SKUA
HaaXoOWTb Ha Kepylouun BXig Apyroro enektpoHHoro knioda 20 i Bigkpusae noro. lMpu ubomy 3
BUXOAY AXepena onopHoi Hanpyrn 18 curHan Hanpyri yepes BigKPUTUIA OPYTUIn €NEKTPOHHUIA KoY
20 nopaeTbca Ha BXig NepeTBoOpioBaya Hanpyra-4actota 22, Ha BUXO[4i SKOro oopMyoTbCs iMMynbCn
3 yacTtoTolo fe, IKi HAOXOOATb Ha BXiA AiNbHWKA YacToTh 26, Wwo Mae koedilieHT aineHHsa n. Ha Buxogi
OCTaHHbOro OPMYIOTLCA IMMYNbCHI CUrHanM 3 4acToTo uYepepyBaHHa f, ki yepes kv 30

MOLAKTLCS Ha KPOKOBMI ABUTYH 7, 4acToTa 06epTaHHs Koro BusHavaeTbest popmysorn @ =2m-m-f
360°
m=

ae B . B MiHIManbHUA KYT NOBOPOTY, IO YTBOPKETLCA MNpW nofadi OQHOro Kepyrudoro
iMNyNbCYy Ha KPOKOBMIA OBUrYH 7. 3 TaKOK X 4acTOTOK MNoyvMHae obepTaTtucs gdiadparma 3, sika
MiCTUTb OTBip Yy BuUrnagi cektopa. [lpn UbOMY 30IMCHIOETLCA KPyroBa po3ropTka TenroBoro
306paxeHHsi Hepyxomoro ob'ekta KoHTpomnto 1. EneKkTpuyHi curHanu, amnniTygu Skux NponopuinHi
TeMnepaTypi enemMeHTapHuX insHOK NoBepXxHi 06'ekTa (KiNbKiCTb TakmMx QinsHOK Moxe caratm N=n-m),
3 BMXOAIB iHbpayepBOHMX CEHCOPIB iHppavyepBOHOro NnpuiMada 6 HagxoasaTb y 6ydepHun perictp 24,

AT=2

AKUIA 3anam'aToBYE iHpopMaLito B aHanorosoMy BUrMs4i Ha vac f . 3anuc e OydepHuin perictp
24 npoBOAMTLCA B MOMEHT HaOXOMKEHHS curHany 3 Buxoay AinbHuka vactotu 26. Komytatopom 25
30JMCHIOETLCS 34NTYBaHHSA iHdopmalii 3 BydepHoro perictpa 24 3 HacTyNHUM i NEPETBOPEHHAM i3
napanensHoro BuAy npeacTaBneHHs B NOCMigOBHUN.

CdopmoBaHMIi TakMM YMHOM CUrHan 3 Buxody KoMmytaTtopa 25 notpannse Ha Bxig nepworo AL
39, B slkOMy BiH NEpPeTBOPHETLCSA B LIPOBY hopmy.

OpHouacHo noTik iHdopmalii 3 BMxoAy koMyTaTopa 25 notpannse Takox B bydep gaHux 42
yepe3s nepwwun AUM 39. Mlig ynpaBniHHaM Apyroro nivunbHuka 41 iHdopmauia nocnigoBHO
po3miwyeTbca B Oydepi aaHmx 42 i uyepe3 LIAI 43 nepeTBOplETLCA B aHanoroBy ¢opMmy Ta
nogaeTbces Ha Bxig BKI 38.

B uewn xe yac curHan noriyHoi oguHWLUI 3 BMXOAy neplioro 6roka 3anycky 13 HagxoauTb Ha
apyruin Bxig enemenTta I-HI 27, Ha nepwuin BXig AKOro nogaeTbCca curHan foriYyHoro Hyns 3 nepLuoro
Buxofy Tpurepa 17. lNpu ubomy Ha BuxoAdi enemeHTa I-HI 27 3'aBnaeTbca curHan norivyHol oanHuLI,
AKUI BiOKpMBAE YeTBepTUI eneMeHT | 29 Ana npoxomKeHHS iMMynbCiB 3 BUXOAY AiflbHWKa YyacToTun 26
Ha BXif, NepLuoro nivnnbHUKa 31, AKMN NOYMHAE BiApaxoByBaTU OCTaHHI.

eHepaTop Hanpyru, WO 3MIHIETbCA cTyniH4yacto, 35, nepwun 36 Ta Apyrmin 37 KepoBaHi
nigcumoBavi i M3l 34 npuaHadeHi gna dopmyBaHHA curHanis posropTkn BKIT 38. CurHan yactoToto
fe, WO HagXxoanTb Ha BXig reHepaTopa Hampyru, WO 3MIHKETLCSA CTyMiHYacTo, 35, Ha BUXOAi NpuiiMae
cTyniHyacty ¢opmy (MICTUTb N CKMagoBux) i nodaeTbca Ha Bxoawn nepworo 36 i gpyroro 37
KepoBaHWX NigcuntoBayiB, kKoeqilieHT MiCUNEHHS SKUX 3afaeTbcsa BUXigHUMM curHanamu 311 34.
Mpu uboMy KoedilieHTU niacuneHHs neporo 36 Ta gpyroro 37 kepoBaHUX NiACMMOBaYiB 3a4al0ThbCs
Tak, WO Ha X BUXOoA4ax PopmMylTbCA curHanu, nponopuinHi Rj-sing; Ta Rj-cosyj, BianosigHo, ae R; -
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pagiyc, @j - KyT KoopaAuHaTV enemMeHTapHOI JiNsiHKM NOBEPXHi KOHTPONboBaHOro ob'ekta 1 B MonNsapHin
=0,n j=0m

cuctemi koopamHar. Mpu usomy !

Ha nepwy BxigHy wwuHy T3l 34 curHanyM HagxoAsiTb 3 nepwioro nidvnbHuka 31, koedilieHT
nepepaxyHky $Koro AopiBHioe m. B pesynbtati Ha ekpadi BKI 38 npwu HasBHOCTIi ogHoro
iHdbopMmaUuiHOro curHany, ABOX CUrHasniB po3ropTKM Ta CUrHany 3 BWUXOAY AiflbHMKa 4actoTu 26
dopMyeTBECS 300paXKeHHd, Lo BiANOBigaE TennoBomy nosto ob'ekta KOHTponio 1.

Y Bunagky, Konm HemMae MOXMMBOCTI CYMICTUTUM OMTUYHY BiCb MPUCTPOIO Ta reOMETPUYHY BiCb
ob'ekta KoHTpoOnto 1, TOBTO, KON CNOCTEPEXEHHSA NMPOBOAUTLCS Mif NEBHMM KYTOM [0 r€OMeTPUYHOI
oci ob'ekta koHTponto 1, Moro TenmnoBMA MNOPTPET CrNOTBOPKETLCA i Ha ekpadi BKIM 38 3amicTb
TENMOBOro nopTpeTa, WO BiANOBigAa€e KOHUEHTpUYHMM konam, Oype 3'aBnaTucb eninconofibHe
300paxeHHs. [Ina koMneHcaLil Takoro CoTBOPEHHSI NPOMNOHYETLCA HACTYMNMHWUIA NiaxXia.

Bigomo, o piBHSHHS eninca y [JekapToBii CUCTEMI KOOpANHAT Mae BUrNAa;

X2y

—2"1‘—2_1

a> b” ()

Ae X, y - FopusoHTanbHa i BepTuKanbHa OCi CUCTEMW KOOpAMHAT, a, b - ropuaoHTanbHa i
BepTUKanbHa niBoci eninca, BignoBsigHO, nNpuyoMmy a = R, ge R - pagiyc kona KOHTPOSbOBaHOro
o0'ekTa.

Mepengemo y NonspHy cUCTeMy KOOPAMHAT, BUKOPUCTaBLLM hopMynu:
X =T-C0SQ,
y=r-sing, @)
e r - "pagiyc" eninca, @ - KyT NOBOPOTY pagiyca r.
MigctaBumo (2) B (1) Ta OTpUMaeMo BMpa3s:
b-r-|cosg|

a= 2 2 2
b —rc-sin“¢ .(3)

OTxe, Tenep, Maloun B ByAb-aKMA MOMEHT Yacy napameTpu KyTa noBOpOTY ¢ Aiadparmu, MeHLy
nieBicb eninca b Ta BigcTaHb Big ueHTpa eninca go noro kpato ("pagiyc” eninca), MOXHa BiZHOBUTMU
peanbHWI pagiyc CnoTBOPEHOroO Kona.

Lle peanizoBaHo B 6noui 06pobkun curHany 23, sk dikcye KyT ¢, napameTpu b i r Ta nepegae ix
B 6nok obuncneHHs 33, B sikomy 3a chopmMynoto (3) BU3HAYaeTbCA OINCHUI pagiyc CNOTBOPEHOro Kona.

BuxigHui curHan 6noka obumcnernHa 33 3a gonomorot apyroro AL 32 nepeTBoploeTbcs B
umdpoBMn Kof i HagxoauTb Ha Apyry BxigHy wuHy T3 34, dopmyoun npu LbOMY CKOPUrOBaHi
KoedilieHTn nigcuneHHs nepworo 36 i gpyroro 37 kepoBaHWX NiACUNIOBaYIB, AKi BIQHOBMIOOTbL PO3MIp
300parkeHHs1 Npu noro BuBeaeHHi Ha BKIT 38.

Opyrun pexvm poboTn MPUCTPOD 3aCTOCOBYETLCA OJ1 BMMIpHOBaHHSA TeNnoBoro nomns ob'ekra
KOHTponto 1, wo obepTaeTbCes.

Mpn obepTaHHi 0b'ekTa KOHTPONO 1 Ha BMXOAI NepeTBOplOBaYa YacToTa-Hanpyra 9 3'aBnaeTbcA
Hanpyra, sika HagxogWTb Ha nepLunn BXia nepworo komnapatopa 10. Ha noro BuxoAi 3'aBNSETLCH
CurHan norivyHol OAMHULI, SIKMM HaaXoAWTb Ha MepLni BXi4 reHepaTtopa Hampyru, Lo 3MiHIOETbCS
niHinHo, 11 i Ha BMXOAi OCTaHHLOrO 3'ABNSETbCS Hanpyra. OgHoYacHO Ha BuxoAi nepioro Grioka
3anycky 13 NPUCYTHIN cuMrHan noriYHOro Hyns, skui 4yepes apyrun enemeHTt HI 14 BctaHoBME Ha
nepLiomMy Buxodi Tpurepa 17 curHan noriyHoT oOUHULI, SKMA NOAAETbCH Ha Kepyl4nin BXig nepLuoro
enekTpoHHoro knwouya 19 i Bigkpusae moro. Npu UbLOMY 3HAYEHHs Hampyrn 3 BUXOAdY reHepaTopa
Hanpyry, Wo 3MIHIETbCA MiHiNHO, 11 nogaeTbca Ha BXig nNepeTBoptoBaya Hanpyra-yactota 22, Ha
BUXOAi sIKOro popmMyloTbCs iMAynNbCeU 3 YactoTolo fei, SKi HAOXoAaTb Ha BXig AinbHUKa YacToTn 26.
OpHoyacHo curHan forivyHoro Hynsi 3 BuxoAy nepLuioro 6noka 3anycky 13 HagxoouTb Ha ApYrui BXia
enemeHTa I-HI 27, Ha BMXxOAi SIKOro 3'ABNAETLCS CUrHAM JOrYHOT OOUHUL, SIKUI BiAKPUBAE YETBEPTUN
enemeHT | 29, 003BONAIYN NPOXOMKEHHS IMMYNbCIB 3 BUXOAY AiNbHWKa YacToTh 26 vyepes koY 30 Ha
KpokoBun ABuryH 7. lNpu ubomy giadparma 3 nounHae obepTaTmcs i 3a Yac 3pOCTaHHS CUrHany Ha
BMXOAI reHepaTopa Hampyrv, WO 3MIHIETLCA MiHinHO, 11, wBuakicTe obepTaHHs pgiadparmm 3
3PIBHIOETLCA 3i LWBMAKICTIO obepTaHHa o6'ekta koHTpomo 1. OyeBMOHO, WO Hampyra Ha BWXOAi
nepeTBoploBaYva YactoTa-Hanpyra 9 npoTAroMm nepiogy Po3roHy KPOKOBOrO ABWUryHa 7 3MEHLUYETLCS |
B MOMEHT MOPIBHSIHHA LWBKAKOCTEN obepTaHHs Aiacdparmmn 3 Ta ob'ekTa KOHTpono 1 Hanpyra crae
piBHOO Hynto. INpu UbOMY Ha BMXOAi nNepLuoro komnapaTtopa 10 3'ABNSAETbCA CUrHam foriYHOro Hyn4,
AKUM MPUNUHAE NPoOLEC HapoLLyBaHHA Hanpyryu Ha BMXOAi reHepaTopa Hanpyru, Wo 3MiHIETbCS
niHinHo, 11 i Nnepiof, po3roHy KPOKOBOro ABUryHa 7 Ha LibOMY 3aBEPLUYETHCS.

OpHoyacHo 3 BMxoay AiNbHWKa YacToTu 26 curHan HaaxoauTb Ha BXig nepLuoro nivunbHuka 31.
Ha Buxopaj octaHHbOro, Ae hopMyeTbCA CUrHan NepeHoCy i SKUN 3'eQHaHUn 3 APYrMM BXOLOM Knio4va
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1
30 yepes TpeTii enemeHT | 28, dopmyloTbCs iMNYyrNbCU 3 MNEepioaom m-f TpuBanictio 1, sxi
HagxoaaTb Ha kntod 30 i 3akpuBaloTb NOTO.

Mpn uboMy ckaHyBaHHSA 06'ekTa KOHTpomnto 1, Wo obepTaeTbCs, 3AINCHIOETLCA CNOYAaTKy B3OOBX
aesikoro pagiyca Rj, KyT Mix BMGpaHuM HynboBMM HanpsMoM Ta Rj gopiBHioe . Konu 3gincHeHo
CKaHyBaHHS N TOYOK, WO nexatb Ha pagiyci Rj, no curHany 3 nepworo niyvnbHuka 31 knwoy 30

1

npunuHsie poboTy KPOKOBOro ABUryHa 7 Ha nepiog, WO Bignosigae f Mpu ubomy 3a uen Yac ob'ekT
KOHTponto 1 noBepTaeTbCcs BiAHOCHO pAiadparmu 3 Ha kyT (. Poborta kpokoBoro asuryHa 7
BiQHOBMNIOETLCA | CKAHYBaHHSA yXe 30IMCHIOETbCS B3OOBX pagdiyca Rj+, KyT MK BUOpaHUM HYNbOBUM
HanpsiMmoM Ta Rj+ cTae piBHuM (j+1)-3. BuBeaeHHsa 306paxeHHsa Ha BKI1 38 peanisyeTbcs aHanoriyHo,
AK | B nepomy pexumi poboTtn npuctporo. Tak 34iINCHIETLCA KpyroBa po3ropTka BCbOro TEMN0BOro
300paxeHHs 06'ekTa KOHTponto 1, Wo obepTaeTbes.

Tpetin enemeHT | 28 B UbOMYy pexumi poboTM € BIiOKPUTMM, OCKINbKM Ha ApPYrvi MOro BXig
NnofaeTbCa CUrHan forivyHoOT oauHuLi 3 Buxoay apyroro enemeHta HI 14, a Ha nepwwun noro BXxig
HaAX04MTb CUrHan foriYHoi 0ANHWULI 3 NepLuoro Bmxoay Tpurepa 17.

Y BunNagky, SIKWO LWBMAKICTb 00epTaHHSA o0'ekTa KOHTpOMto 1 3MeHWwwunacb, NPUCTPIA TakoXx
npautoe KopektHo. Npu UbOMy ko4 3 BUXIOHOI LUMHM iHpadepBOHOro npunmMada 6 HagxoauTb Ha
BXiAHY WKNHY 6noka NopiBHSAHHSA WBWAKOCTI 8, Ha Moro Buxodi GopMyeTbCA CUrHan JorivHOT OAMHML,
KU NOJAETLCA Ha BXig reHepaTopa Hanpyru, WO 3MIHKETbCS NiHinHo, 11. O4eBMAHO, WO y BUNaaKy
3MEHLUEHHS LWBUAKOCTI 06epTaHHA 06'ekTa KOHTPONIO 1, Ha BUXOAi NepeTBoptoBaya YactoTa-Hanpyra
9 3'ABNAETLCHA CUrHam, Skum 3abe3nevyeTbCs 3MEHLUEHHSI Hanpyrn Ha BUXOAI reHepaTopa Hanpyru,
WO 3MIHIETLCA MiHiNHO, 11, BHACMIQOK YOro LWBMAKICTb OBepTaHHA KPOKOBOrO ABUryHa 7 TaKOX
3MEHLLYETbCS | WBMAKOCTI obepTaHHA giadbparmm 3 Ta 06'exta KOHTPONto 1 3piBHIOKOTLCS.

TpeTin pexvm poboTn NPUCTPOIO BUKOPUCTOBYETHCS MPW BUMIPIOBaHHI TENMIOBOro nons ogHiel abo
N Touok ob'ekTa KOHTponto 1, Wo obepTaeTbCsl HABKOMO CBOEI OCi, Hanpuknag potopa enekTpuyHol
MaLUUHW.

300paxeHHs n To4ok o6'ekTa KOHTpOMo 1, WO 3HAXOAATbCS Ha OOHOMY pafiyci, MPOEKTYETLCA
yepe3 cekTtop aiadparmu 3, sika obepTaeTbCsl 3 4aCTOTOK, PIBHOK 4acToTi obepTaHHs ob'ekTa
KOHTpOSto 1.

B ubomy BMnagky NpuCTpin Npawoe aHanoriYyHo Apyromy pexmmy, KpOKOBUIA OBUTYH 7 NpUBOANTL
B pyx AdiacdparmMy 3 3 KyTOBOK 4acTOTOK, LIO BiAnoBigae KyToBiM vacToTi obepTaHHa ob'ekTa
KOHTpomno 1, ska BM3HAYaETLCS MEepeTBOploBaYeM YacToTa-Hanpyra 9, dkun opMye BignoBigHMN
curHan ansi reHepaTopa Hanpyru, Wo 3MiHIETbCS NiHiHO 11.

Oannii pexum poboTn 34INCHIOETBCA NpU nogadi curHany 3 nepworo 6noka 3anycky 13,
HanpuKag HaTUCKaHHAM KHOMKW, HA BUXOAi OCTAHHLOrO POPMYETLCA CUTHAM MOriYHOI OANHWLI, KNI
yepe3 gpyrun enemeHt HI 14 y Burnsgi norivHoro Hyns HagxoAWTb Ha APYrM BXig TPETbOro
enemMeHTa | 28 i 3akpmnBae Moro, He JO3BONAYMN NPU LIbOMY NPOXOIKEHHSI CUrHany 3 BUXody nepLuoro
niynneHuka 31 Ha gpyrumn Bxig knoya 30. OgHoYacHO curHan foriyHoT OAMHMLI 3 BUXOAY MepLuoro
©noka 3anycky 13 nogaetbca Ha gpyrui Bxig enementa I-HI 27, Ha nepwuin BXig SKOro nogaerbcs
curHan norivyHoi oamHuui 3 neplioro Buxody Tpurepa 17. MNpu ubomy Ha Buxopi enemeHTa I-HI 27
3'ABNAETbCHA CUrHanN moriYHoro Hyns, KWW 3akpuBae 4eTBepTU enemeHT | 29, He [03BONSAYU
NPOXOMKEHHS IMMYNbCIB 3 BUXOAY AifbHMKa YacToTu 26 Ha BXia nepLuoro nivymnbHuka 31. MNpu Lbomy
LUMdpOBMIA KOA 3 BMXIQHOI LWMHM NEPLUOro nivnnbHUka 31 HagxoauTb Ha BXigHy wuHy M3M1 34, akun
dopmye koedpiuieHTn nigcmneHHs nepworo 36 i gpyroro 37 KepoBaHMX NiACUNIOBaYiB TakMMK, WO Ha
ekpaH BKI 38 BMBOAMTLCS CerMeHT 300pakeHHs, WO BiATBOPKETLCA B3[AOBXK j-r0 padiyca Kpyrosoi
pPO3ropTku, TOOTO 3AINCHIOETLCA BUBELAEHHS TEMMOBOro Noss M TOYOK 00'eKTa KOHTpOMto 1, WO nexarb
Ha OfHIN NpsMiv (B 0OQHOMY CEKTOpi 3 KyTOoM f3).

Cnig 3asHauuTh, WO [OKM Ha Buxodi nepwuoro komnapatopa 10 NpUCYTHIM curHan norivyHol
OAMHULUi, TOOTO WBKMAKOCTI obepTaHHA Aiadparmn 3 Ta ob'ekTa KOHTponto 1 He 3piBHANMCSA, 3anuc
iHdopMauii B bydepHun perictp 24 Ta Ti BigobpaxeHHss Ha BKI 38 6nokyetbca 4epes gpyruw
enemeHT | 21.

Haragaemo, wo noTik iHbopmauii 3 Buxody komytaTopa 25 npo TennoBe 300paxeHHs ob'ekTa
KOHTponto 1 notpannse B Oydep aaHux 42 4depes nepwwun AL 39 B uwudposii dopmi. Mig
ynpaBniHHAM Apyroro niyvnbHuka 41 iHopmauis nocnigoBHO po3millyeTbcs B Oydepi gaHux 42.
Po3mip 6ydepa moxe 6yTu pisHUM, ane He MEHLUUM, HiX O51s PO3MIilLeHHs B HbOMY iHcpopmalii npo
Tennose 300paxeHHA oO0'ekta koHTponio 1, WO oOTpuMyeTbCs 3a oguH obepT giacdparmu. B
noganbliomy uUen noTik iHdopmadii yepe3d LAI 43 nepeTBOplOETLCS B aHanoroBy ¢opmy Ta
nogaetbcs Ha Bxig BKIT 38.
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Y Bunagky, Konuv HeobXigHO BIACTEXWUTU (hparMeHT TennoBOoro 306paXKeHHsl, KU MOXe MaTu
iHTepec Ans AOAAaTKOBOro AOCNiMXEHHs, curHanom 3 apyroro 6rnoka 3anycky 40 6ydep gaHux 42
nepeBoaMTbLCS B PEXUM MOBTOPHOrO HEnepepBHOro 34MTYBaHHSA 3anucaHoi B HbOMY iHopmauii 3
noganbwum 1 BuBeaeHHam vepes LIAIM 43 Ha Bxig BKI1 38. Llen npouec npodoBxXyeTbca 4o TUx nip,
MOKWN aKTVBHUM € CUrHan 3 Buxogy Apyroro 6noka 3anycky 40.

BuaHauyeHHs1 HanbinbLL HarpiToi To4kM 06'eKTa AOCNIAXKEHHS B NpoLeci noro poboTu BiabyBaeTbCs
HacTynHUM 4mHoM. lMocnigoBHICTL curHanis 3 BMXO4Y KOMyTatopa 25 noTpansise Ha neplmin Bxig
nepworo AL 39, B skoMmy No curHany 3 BUxXogy nepeTBoploBaya Hanpyra-4actoTta 22 34iMCHI0ETLCS
X NepeTBOpPeHHN B uudpoBun koa. 1o 3akiHYeHH0 NepLuoro NnepeTBOPEHHS B NepLUOMY LIMPOBOMY
Komnapatopi 48 34iNCHI0ETLCA NOPIBHAHHSA LdpoBoro koay 3 suxony nepworo ALM 39 Ta HynboBoro
Kody, 3anucaHoro B nepliomy perictpi 45. lMpu uybomy Ha Buxodi umdpoBoro komnapaTtopa 48
3'ABNAETLCS CUrHan noridHoi oauHULI, SKUM BigKpPUBAETbCA N'aTui enemeHT | 49 i no curHany 3
BMXOAY NepeTBOpOBaYa Hanpyra-4yactoTa 22 umdposui kog 3 suxoay nepworo AL 39 3anucyeTtbea
B nepLumi perictp 45. lNpun yeproBoMy LMK aHanoro-unugpoBoro NepeTBOPEHHS Ha BUXOAi NepLUOro
AU 39 3'aBnaeTbcs UMAPOBUIA KOA, KU MOPIBHIOETLCS 3 KOLOM, 3anMcaHuM B nepLiomMy perictpi
45, | akwo uundpoBuin kog Ha Buxoai nepworo AL 39 nepesuwye koA, 3anvcaHui B NepLUOMY
pericTpi 45, To BinOyBa€eTbLCs Nepes3anuc kogy B nepLumni perictp 45. Takum 4YnMHOM B npoueci aHarnoro-
LUMdPOBOro NEPETBOPEHHS CUrHanIB, L0 BiAMOBIAATbL TEMMNEpPATYpPi Pi3HNX TOYOK 00'€KTa KOHTPOJIO
1, B nepLuoMy pericTpi 45 36epiraetbcs Ko, Lo BiANoOBiAae HamBuUL i TeMnepaTypi 00'eKTa KOHTPOSHO
1. Mo 3aBepLUeHHIO MOBHOro 0bepTy AocnigXyBaHOro o6'ekta Ha BMUXOAi TPETbOro nivnnbHUKa 44,
KoedilieHT AineHHs skoro aopisHe N, 3'aBNAETbCA iMNYNbC, SKMM iHOpMaLis 3 NepLloro perictpa
45 nepenucyeTbCH B Apyrumn perictp 46 Ta BUBOAMTBLCH Ha LMdpoBui iHgnkaTop 47. Mo 3aBepLUEHHIo
3a3Ha4YeHoro iMNynbCy Ha APYromy BMXOAi TPETLOro nivnnbHuKa 44 3'ABNSETLCA KOPOTKUM iMMYrbC,
AKMM nepLuni perictp 45 o6HynsAeTbCS.

Lincbposuin koad, Akum BigNoBigae TennoBOMYy MNOPTPeTy AocnimxyBaHoro ob'ekta, 3 Buxoay
nepworo AU 39 nepenaetbca B EOM ansa noganbLioi o6pobku.

KoHTponb 3a LWBMAKICTIO HApOCTaHHSA TEMNepaTypu B TOYLi 3 HaWBULL O TeMnepaTypoto ob'ekTa
KOHTpOrto 1 30iNCHI0ETLCA TakKUM YMHOM.

B MOMEHT, KOnu No curHany 3 NepLuoro BMXogy TPEeTbOoro nivnnbHuKa 44 iHpopmadia 3 nepLuoro
pericTpa 45 nepenucyetbcs B Apyrun perictp 46, Ta iHdopmauis, wo 36epiranacb B opyromy perictpi
46 unm xe curHanom 3 gpyroro perictpa 46 nepenucyeTbcsa B TpeTin perictp 50. BHacnigok uboro B
umdpoBoMy cymaTtopi 52 obumcnoeTbes pisHUUA UMEPOBUX KOAIB, WO BiAMOBIAATb HaANBWULLIN
TemnepaTypi B MOTOYHUA MOMEHT Yacy (LMPOBMIN KOA 3anMcaHni B pyrui perictp 46), Ta HanBuULLO|
TemnepaTtypu, fdka Mana Micue npu nonepegHbOMy MOBHOMY o6epTi B npoueci CkaHyBaHHS
TeMmnepaTypHoro nons ob6'ekta koHTponto 1 i 36epiraeTbcs B TpeTbomy pericTpi 50. 3asHaueHa
pisHMUA KoAiB i ABNsS€ cobOK LWBMAKICTb 3MiHWM TemnepaTypu, sika y Burnagi umMdpoBOro kKogy
HagxoauTb B Apyruin undposun koMmnapaTtop 53 i NOPIBHIOETLCA 3 LMPOBUM KOAOM, LLO 3anncaHumn B
Oroui 3agaHHsa Temnepatypu 51. Y pasi nepeBULLEHHS OCTaHHBOIO KOAY Ha BUXOAi ApYyroro
umMdpoBoro komnapartopa 53 3'aBAsSETbCA CUrHan, sSikUM BMUKAETbCA iHAMKATOP 54 i onepaTuBHUN
nepcoHan Npumae pilleHHs Npo TEXHIYHWUIA CTaH i3onsuii 06'ekTa KOHTponto 1 Ta MOXIUBICTb MOro
nogansLUol ekcnnyaTauii.

®OPMYIJIA KOPUCHOI MOLENI

MpucTpin ans 6e3KOHTAKTHOrO BMMIPIOBAHHA TemMnepaTtypu, Wo MiCTUTb 06'ekTuB, Adiacdparmy, nepie
A3epkarno, BukoHaHe y surnagi W-koHyca, Ta apyre A3epkano, BUKOHaHe y BUIMSAi BBIrHYTOro KoHyca
3 MOBEPXHSMM, WO Npu3Ha4veHi Ans BiAOMBaHHA NPOMEHIB CBITMIOBOrO MNOTOKY, iH(PpayepBOHMN
npunmad, Wwo €Bnsie cobot Habip n iHppavyepBOHUX CEHCOpIB, PO3TALUOBaHWX OAWMH 3a OOHUM,
npuvrAManbHi NNowankM SKkUx MNeprneHOuKynsipHi ronoBHIM ONTUYHIA oci, OydepHuin perictp, ©nok
NOpPIBHSIHHA LUBWUAKOCTI, NepeTBOpiOBaY YacToTa-Hanpyra, ABa KoMnapaTopu, reHepaTtop Hanpyru, Lo
3MIHIOETBCA MiHIMHO, Tpurep, nNepeTBOplOBaY Hanpyra-4actoTa, AiNbHUMK 4acTOTW, K4, KPOKOBUN
OBWUrYH, KOMyTaTop, ABa aHanoro-umdpoBi nepeTBoptoBaYi, TPU MiYUIMbHUKK, BiAEOKOHTPOMbHUN
NPUCTPIN, reHepaTop Hanpyru, WO 3MIHIETLCA CTYMiHYacToO, ABa Kepyrodi nigcunioBadi, NOCTiHO
3anaM'aToBYKOUMIA NPUCTPIA, ABa ONOKM 3anycky, ABa €NEKTPOHHI KIoYi, AXKepero OnopHOi Hanpyru,
aBa enemeHTn HI, n'atb enemenTiB |, enemeHT |-HI, 6nok o6pobkn curHany ta ©mnok ob4mncneHHs,
uuncppo-aHanorosuii nepeTsoptoBay, bydep gaHux, ABa pericTpuy, nepmin LdpoBuin Komnapartop Ta
LMdpoBMI iHAMKATOP, MPUYOMY BUXOAM N iHpaAYepBOHNX CEHCOPIB 3'€dHaHi, BignoBigHO, 3 BXiAHO
WwrHo BydepHOro perictpa, BXiQHOM LIMHOK GrioKa MOPIBHAHHSA LWBMAKOCTI Ta 3 BXIQHOK LUMHOM
nepeTBoOploBaya vactoTa-Hanpyra, Apyrui BXig NepLioro Komnaparopa NigkmoyYeHnin o 3arasnbHoi
WMHW, a BUXi4 3'€4HaHU 3 nepLuiuM BXOAOM reHepartopa Hanpyru, WO 3MIHIOETLCA NiHIMHO, BUXiA
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nepeTBoploBaya Hanpyra-yactoTa nigknioveHn 4o BXxoay AifibHYKa 4acToTu, BUXig SKOro 3'eqHaHuiA 3
nepLUMM BXOAOM Krlo4a, BUXiA SIKOro MigKMHOYEHWA 40 BXOAY KPOKOBOrO ABUIyHa, Ban SKOro 3B's3aHun
3 fdiadpparmoto, apyrmi Bxig 6ydepHoro perictpa 3'egHaHU 3 BUXOAOM AiflbHUKA 4acToTu, BMXigHa
WwnHa OydepHoro perictpa nigkniodeHa [0 BXIAHOI LUMHM KOMyTaTopa, BXi4 SIKOro 3'€dHaHun 3
BMXOOOM MepeTBopioBaya Hanpyra-4actota, a Buxig nNigkNioyYeHUn OO0 nepLlioro BXody MepLuoro
aHanoro-umMdpoBOro NepeTBopioBaya, BUXiA4 NepeTBopioBaya Hanpyra-yactora 3'€QHaHuin 3 Apyrumu
BXOJaMu NepLUoro aHanoro-ungpoBoro nepeTsopoBaYya i BileOKOHTPOMbHOIO NPUCTPOIO Ta 3 BXOAOM
reHepaTopa Hanpyru, WO 3MIHIOETbLCA CTYMNiHYacTO, BUXi4 SIKOro NiAKNIOYEHWM 00 NepLinx BXO4iB
nepLloro i Apyroro Kepywumx NiACUmoBadie, APYri BXOAM SKUX 3'€dHaHi, BiANoOBiOHO, 3 nepuwuMm i
ApyrMm BMXogamum MOCTIMHO 3anaM'aTOBYKYOro NPUCTPOI0, a BMXOAM MiAKMOYEHi, BignosigHoO, A0
TPETLOro i YeTBEPTOro BXOAIB BiAE€OKOHTPOMBHOIO NPUCTPOLO, M'ATUN BXi4 SAKOro 3'€4HaHui 3 BUXOO0M
AinNbHMKa 4acToTW, BuUXigHA LWWHA NEepLlloro niYnnbHUKA nNigkniodeHa A0 nepuloi BXiQHOT LUMHU
MOCTINHO 3anaM'aTOBYKYOro NPMCTPOLO, BUXiA NepeTBopoBaYa YacToTa-Hanpyra 3'eqHaHni 3 nepLunm
BXOJOM MEPLLOro KoMnapaTopa, Buxia sSiKoro nigkmnoyeHun o Bxody nepuioro enemeHta HI, Buxia
SIKOro 3'eHaHui 3 ApyrMM BXOAOM MEPLUOro efniemMeHTa |, nepwmnin BXig SKoro NigkroyeHnn go smxoay
Apyroro KomnapaTopa, Apyrmin BXig sSiKOro 3'€4HaHWin 3 3arasibHOK LUMHOW, a nepLunin BXig pa3om 3
aHanorosvMM BXOLOM MNeEPLLOro eNeKTPOHHOro Krya MigknioYeHi 4o BUXOAY reHepaTopa Hanpyru, Lo
3MiHIOETbCA NiHINHO, OAPYrUin BXi4 SIKOro 3'egHaHWMA 3 BUXOAOM Orioka MOPIBHSAHHS LUBWAOKOCTI, BXiA
SIKOro, a TakoX BXig Onoka oOpobOKM curHany nigkndeHi 4O Buxody NepeTBOplOBaYa Hanpyra-
yacToTa, BUXig AinbHWKa YacToTu 3'€QHaHUIN 3 NepLIMM BXOAOM YETBEPTOro efniemeHTa |, apyrmi Bxig
AKOro nigknoyYeHMn go suxody enemeHta |-HI, gpyrun Bxig skoro pasom 3 BXOAOM ApYroro enemeHTa
HI Tta TpeTtim Bxogom nepworo enemeHTta | 3'egHaHi 3 BMxOAOM nepuloro Oroka 3amnycky, BuXiA
apyroro enemeHta HI 3'egHaHuii 3 gpyrumun Bxogamu Tpurepa i TpeTboro enemeHTa |, neplumn Bxia
SIKOro pasom 3 nepumm BxoAoM enemenTa |-HI Ta apyrum Bxogom apyroro enemeHta | nigknioyeHi go
nepLioro BMXoAy Tpurepa, Buxig Apyroro enemeHta | 3'egHaHui 3 nepwwum BxogoMm BydepHoro
pericTpa, a nepLmni BXig NiaKkno4YeHnin o BMXO4Y NepLLOro KomnapaTopa, BMXig nepLioro enemeHTa |
3'eQHaHWi 3 NepwMM BXOAOM Tpurepa, NepLumin i gpyrmin BMXOOW SIKOro MigkmoYeHi, BignosigHo, oo
Kepytoumx BXOAiB MepLloro i Apyroro enekTPOHHWX KNo4iB, BUXOAM SKUX 3'€dHaHi 3 BXOAOM
nepeTeBopioBaya Harnpyra-4acrorta, BUXig Oxepena onopHOI Hanpyrn MigknioyYeHnn OO aHarnoroBoro
BXO4Y APYroro ernekTpoHHOro Krnwo4a, BUXi4 YeTBepToro enemeHTta | 3'egHaHuii 3 BXOOOM MepLUOro
nivunbHWKa, BUXiO SKOro MiOKMIOYEeHUM A0 TPeTboro BXOAY TPETbOro enemeHTta |, Buxig $Koro
3'egHaHVi 3 OpyrMM BXOAOM Krtova, Buxig 6rnoka obpobku curHany nigknioveHnn o sBxoay bnoka
064YMCNEHHS, BUXIA AKOro 3'e€QHaHUIM 3 BXO4OM OPYroro aHamnoro-undpoBoro nepeTsopoBaya, BuxigHa
undpoBa LWKHa SKOro nNigknoveHa Ao Apyrol BXigHOI LMdPOBOI WWHU NOCTIMHO 3anam'sTOBYHOHOro
NPUCTPOLO, BUXigHA WnHaA GydepHoro perictpa 3'egHaHa 3 BXigHOI LWMHOK Grioka o6pobku curHany,
BuXig Agpyroro 6rnoka 3anycky nigknoveHnn 4o sxogy dydepa gaHux, BuxigHa umMdpoBa LMHA SKOro
3'egHaHa 3 BXiOHOW UMGPOBOID LIMHOK UNQPO-aHanNoroBoro nepeTsopioBada, BUXiO SKOro
NigKIIOYEeHWA 00 NepLUoro BXOAY BiA€OKOHTPOMbHOrO MPUCTPOID, BMXiAHa UMdpoBa WMHA OPYroro
niymnbHWKa 3'egHaHa 3 Apyrow BXigHOW UndpoBoto WnHOW Oydepa gaHux, neplua BxigHa umdposa
LUNHA SIKOro NigknoYeHa Ao BUXigHo  LmMdpoBol LUMHW NEPLUOro aHanoro-LungpoBoro nepeTsopoBaya,
BXiZl ApYyroro nivunbHyKa 3'eQHaHUi 3 BUXOOOM MNepeTBopioBaya Hanpyra-4actoTa, BuxigHa uundgposa
LUMHaA MnepLuoro aHanoro-undpoBoro nepeTtsoptoBadva nigkniodveHa go EOM Ta 3'egHaHa 3 BXigHOW
LUMPOBOKD LUMHOK MEPLUOro perictpa, BuxigHa uudpoBa WMHA SAKOro MigKMYeHa [0 BXigHOI
UMpoBOI LWIMHK APYroro perictpa Ta A0 MepLuoi BXigHOI LUMEPOBOI LWMHW MNEPLIOro LmMdpoBOoro
Komnaparopa, Apyra BxigHa uugposa LnHa AKOro 3'ejHaHa 3 BUXiAHOH LMMPOBOIO LLMHOK NEPLLOro
aHanoro-umgpoBoro nepeTsoptoBaYa, a BuXig4 NiAKNIOYEHUN 00 ApYroro Bxody N'AToro enemeHta I,
nepLnn BXif SIKOrO pasoM 3 BXOAOM TPETbOro nivurnbHWKa 3'€dHaHi 3 BMXOAOM MepeTBoproBaya
Hanpyra-4acToTa, BuXif M'aToro enemeHTa | nigknioyeHnin 4o nepLuioro BXxody nepLioro perictpa, Bxia
Opyroro perictpa MigknioYeHun 0o BUXody TPEeTboro niuunbHWKa, BUXigHa uMdpoBa LUMHA OpYroro
pericTpa 3'eQHaHa 3 BXigHOK LUMPOBOI LUNHOK LMEPOBOro iHaMKaTopa, KM BigpPi3HAETLCA TUM,
Lo BBEAEHO TPETIW pericTp, uMdpoBuii cymatop, 6ok 3agaHHsa Temnepatypu, iHGukaTop Ta Apyrun
uMdpoBMI KOMMapaTop, Npu4oMmy BuxigHa UMdpoBa LUMHA OpYyroro perictpa 3'egHaHa 3 MepLuoto
BXiAHOK LMMPOBOKD LWMHOK LMPPOBOro cymatopa Ta 3i BXiAHOK UUMPOBOKD LIMHOK TPeTboro
pericTpa, BuUXigHa LMdppoBa LUKMHA SKOro MigknioveHa Ao Apyrol BXigHOT LnpoBoi WKMHU UUdpoBOro
cymartopa, BuXigHa uugpoBa LMHa SKOro 3'edHaHa 3 Apyrow BXigHOK LMGPOBOID LLMHOK ApYroro
uucppoBoro Komnaparopa, neplia BxigHa UM@pPOBa LWMHA AKOro MigkmnoyeHa A0 BMXigHOI LMdpOBOi
LWMHM Onoka 3agaHHAa TeMnepaTypu, a BUXig 3'eaHaHui 3i BXOAOM iHAMKaTopa, BXig TPeTbOoro perictpa
NiAKIOYEeHUA 00 NepLloro BMXody TPeTbOoro nidvnbHuKa, APYrvi BUXiO SIKOro 3'eQHaHWin 3 OpYyrum
BXOZOM NepLloro pericTpa.
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