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(57) Pedpepar:

MpucTpin ons 6e3KOHTAKTHOrO BMMIptOBaHHSA TemnepaTypu, WO MICTUTb 00'ekTUB, Aiadparmy, oTBip
SIKOT SIBfsie CODOK CEKTOp 3 BEpLUMHOK Ha OMTUYHIN Oci, O3epKano, BUKOHAHe Yy BUIMsAi KoHyca.
MpsiMONiHinHI TBipHi GOKOBOT KOHYCHOT MOBEPXHi SIKOTO YTBOPHOKTL KyT NpY BEPLUMHI, MEHLLINIA Hix 90°,
a nNpAMONiHIAHI  TBIPHI LEHTpanbHOI KOHYCHOI MOBEPXHi YTBOPHOWTb KyT npu BepwwuHi 90°.
IHdpavepBoHMI NpuiMad sBnsie coboto Habip iHPpavepBOHNX CEHCOPIB, PO3TALLOBaHNX HA FOMOBHIN
ONTUYHIA OCi OOUH 3@ OAHMM, NMPUUMAarbHi NNOLWAAKUA AKUX NeprneHONKYNApHi roNoBHIN ONTUYHIN OCi,
KPOKOBWUIA ABUryH, [Ba nepeTBOploBaYi Hanpyra-4yactoTta, Luudpo-aHanorosui nepeTsoptoBay, Tpu
ereMeHTn |, peBepcvBHMI NiYUMbHUK, IHBEPTOP, KOMMapartop, nepeTBopioBay 4vacTtoTa-Hanpyra,
enemeHT HI, enemeHT ABO-HI, oBa niYnnbHUKK, DKEPeno OMOpHOI HaMpyru, QifNbHUK YacToTu, 650K
06pobkn curHany, GydepHuin perictp, KomyTatop, ABa aHanoro-uvMdpoBi nepeTBoptoBadi, Onok
064MCneHHs, NOCTIHUIA 3anamM'aToBYOYMIA ONOK, ABa KepyroYi NigcuoBadi, BifeOKOHTPOMbHUI OOk,
reHepaTop Harnpyru, LWo 3MIHIOETLCSA CTynNiHYacTo, ABa perictpu. MNMepwwnin undpoBuii kKomnapartop Ta
umdgpoBun iHgmMkaTop. Buxoan n iHpayepBOHUX CEHCOPIB iHppavyepBOHOro npunmMaya 3'egHaHi 3
BXigHMMM WmnHaMu OydepHOro perictpa Ta MepeTBopioBaya YacTtoTa-Hampyra. BwxigHa wwuHa
peBepPCMBHOIO MiYMnbHMKa MigKIIOYeHa 4O BXiQHOI WWHM LUMdPO-aHanoroBoro nepeTsopioBaya, Buxig
SKOro 3'eQHaHuMM 3 BXOOOM [pYyroro nepeTBoptoBava Hanpyra-4actoTa, BUXig SKOro nigknioYeHnn oo
KPOKOBOrO ABWUryHa, Ban $KOro 3B'A3aHun 3 fiadparmoto. Buxig mxepena onopHOI Hampyru
nigknioYeHMin 0o BXo4y MNepLloro MepeTBopioBava Hanpyra-4yactoTta, BuXig SKOro 3'eqHaHun 3
OPYrMMU BXOAaMu BiOeOKOHTPONbHOro Groka Ta Apyroro aHanoro-uugpoBOro nepeTsBoproBaya, 3
nepwnM BXOOOM KOMyTaTtopa Ta 3 BXOAaMW reHepaTopa Hanpyru, Lo 3MIHIETbLCSA CTYMiH4acTo, Ta
JiNbHMKa 4acToTW, BUXig AKOro MiAKMIOYEHUA 0O NepLUMX BXOAIB nepLlioro enemexta | Ta 6ygepHoro
perictpa. Buxig neplioro enemenTa | 3'egHaHui 3 nepLinm BXO40M MEpPLLOro nivvnbHUKa, Apyrni BXia
SIKOro MigknioveHnn ao Buxoay enemeHTa HI, nepluimni Bxig gpyroro enemeHTa | 3'egHaHnin 3 BUXO40OM
enemeHTta Hl, Buxig sikoro nigknoyeHWn OO N'ATOro BXoAdy BigeOKOHTPONbHOro Groka Ta 4o Apyrux
BXOAiB KOMyTaTopa Ta OydepHoro perictpa, BuXigHa LWMHA SIKOro 3'€AHaHa 3 BXIiQHOK LUMHOK
KOMyTaTopa, BUXig AKOro NigKnioYeHu OO0 MnepluMx BXOAiB BiJEOKOHTPONbHOIO Grioka Ta Opyroro
aHanoro-uMdpoBOro nepeTBoploBaya, BUXiAHA LIMHA MEpLIOro MivunbHUKa 3'edHaHa 3 nepLuoro
BXiOHOIO LUMHOIO MOCTIMHO 3anam'sTOBYKYOro Grioka, Mepliunn i Apyrun BMXOOU AKOTO MiOKMHYEHi,
BiONOBIAHO, OO0 APYryX BXOAIB NEpLUOro i ApYyroro Kepyruux nigcuniosadiB, neplui BXOAWU SKUX
3'edHaHi 3 BWXOOOM reHepaTopa Harnpyru, WO 3MIHIOETLCA CTyniHYyacTo. Buxoau nigkntoYeHi,
BiONOBIOHO, 4O TPETLOrO i YEeTBEPTOro BXOAIB BiAEOKOHTPONbHOro 6moka, BuXig Apyroro enemenTa |
3'edHaHUA 3 TpeTiM BXOOOM PEBEPCUBHOrO nivunbHuKa. BwuxigHa wuHa 6ydepHoro perictpa
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nigknioYeHa 00 BXiAHOI WWHM Gnoka obpobku curHany, BuXig sKoro 3'eaHaHui 3 Bxoaom 6rioka
obumncneHHs, Buxig AKOro NIAKMYEHWA 0O BXO4y MepLIoro aHamnoro-umdpoBOro nepersoproBaya,
BMXiAHA LUMHA AKOro 3'egHaHa 3 APYrot BXiAHOK LUMHOK MOCTINHO 3anaMm'aToBytodoro 6rnoka, Buxig
MepLIoro NepeTBOpOBaYa Hamnpyra-4yacrtoTa NigknioveHni oo Bxody Omnoka obpobku curHany, Buxig,
nepeTBoptoBayva YacTtoTa-Hanpyra 3'€4HaHuWiA 3 MepluM BXOOOM KoMrapartopa, OPYrui BXid SKOro
NiAKMIOYEHNUA OO0 BUXOAY [XKepesia OMopHOoI Hanpyrn, a Buxig 3'€eQHaHUM 3 nepwmmu BXxogamu
peBEPCUBHOrO fnivnnbHUKa, enemeHta ABO-HI Ta 3 BXxogoMm iHBepTOpa, BUXiA SIKOro NigKIYeHUA 0O
OPYrux BXOAIB PEBEPCUBHOrO fivnsbHUKa Ta enemeHTa ABO-HI, Buxig sikoro 3'egHaHuin 3 Opyrum
BXOAOM neplioro enemeHTa | Ta 3 Bxogom enemeHTta Hl. Buxig ginbHuMka 4actoTu nigknoveHun oo
Opyroro Bxody pgpyroro enemeHTa |, BuxigHa uUMdpoBa LWIKMHA [OpPYroro aHanoro-umMgpoBoro
nepeTBoptoBaya 3'eqHaHa 3 BXiAHOK LUMPOBOKO LMHOK NEepLUOro perictpa, BuxigHa uudposa WwrHa
SIKOro nigknoveHa O BXiAHOI LMAPOBOI LUNHW OPYroro perictpa Ta A0 nepLloi BXiAHOI LMdpoBOi
LUMHWM NepLloro LngpoBoro koMmnapartopa, Apyra BxigHa ungpoBa LWMHa SKOro 3'€gHaHa 3 BUXIAHO
LUMEPOBOIO LMHOK APYroro aHanoro-undpoBoro nepeTsopoBaya, a BUXia NigkniovYeHun oo opyroro
BXOA4Y TPEeTboro efieMeHTta |, nepwmnin BXig SKOro pasom 3 BXOOOM OPYroro nivurnbHUKa 3'€dHaHi 3
BMXOLOM MepeTBOpOBaYa Harnpyra-4actora, Buxig TpeTboro enemMeHTta | nigknioyeHuin 4o nepioro
BXOAY MEepLUoro perictpa, BXig OPYroro perictpa NigkMioYeHWi A0 NepLloro BUXOAY [ApYyroro
nivynnbHUKa, BMXigHa uMdpoBa LIMHA APYroro perictpa 3'egHaHa 3 BXigHOK LMEPOBOKD LUNHOK
undpoBoro iHAMKaTopa, BMXigHA UM@POBa LUMHA APYroro aHanoro-uuMdpoBOro nepeTsopioBava
nigkntodeHa oo EOM. BBeaeHo TpeTid perictp, umdpoBuii cymatop, 6ok 3agaHHs TemnepaTypu,
iHOMKaTop Ta Apyrvi LMdpoBui komnapartop. BuxigHa uudpoBa wuHa gpyroro perictpa 3'egHaHa 3
NepLUold BXIigHOK UMGPOBOK LUMHOK LMEPPOBOro cymaTtopa Ta 3i BXigHOW UMGPOBOI LLUMHOK
TPeTbOro pericTpa, BMXigHa LM@pPOBa LWKHA SKOro nigkmnoyeHa OO Apyroi BXigHOI LupoBOi WKHK
uncpoBOro cymaTopa, BuxigHa undpoBa LnMHA SKOro 3'€4HaHa 3 Apyrolo BXiAHOK LMdPOBOIO LUMHOK
apyroro uucpoBoro komnaparopa, neplia BxigHa uudpoBa LwMHa SKOro nigknioyeHa A0 BUXIQHOT
uMcpoBOi WKNHM Onoka 3agaHHA TemnepaTypu. Buxig 3'egHaHui 3i Bxogom iHOukatopa. Bxig
TPEeTbOro perictpa MigKMYeHMn OO0 NEpLIoro BUXOAY APYroro nivurnbHUKa, OpYrvni BuUXig SIKOro
3'eQHaHMI 3 APYrMM BXOL4OM NEPLLOro perictpa.
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KopucHa mopenb HanexuTb 00 Ge3KOHTaKTHOI TepMoMmeTpii i Moxe 6yTu BuKOpuCTaHa Ans
BUMIpIOBaHHA TemnepaTypu HepyxoMux ob'ekTiB abo 06'ekTiB, WO 06epTaloTbCs, 30KpeMa MOTYXHMX
enekTPUYHUX MaLLUuH.

Bigomnii npucTpin gns 6e3koHTaKTHOro BMMiptoBaHHS Temnepatypu (MaTeHT YkpaiHn Ne 20999,
MITK GO1K 13/00, 6ton. Ne 2, 2007), wo mictutb o6'ekTmB, giadparmy, OTBip koI ABMsie coboto
CEKTOp 3 BEPLUMHOK Ha OMTUYHIMA OCi, A3epKano, BUKOHaHe Yy BUMNAAI KOHyca, NPSAMOIiHINHI TBIpHI
OOKOBOI KOHYCHOI MOBEPXHi SIKOrO YTBOPKKTbL KyT MPU BEpLUMHi, MeHWwui Hixk 90°, a npAMOniHinHi
TBIPHi LIEHTpanbHOI KOHYCHOI MOBEPXHi YTBOPKWTbL KyT npu BeplwuHi 90°, iHdpadvepBoHmi (1Y)
npunmad, Wwo sBnae coboto Habip IY-ceHcopiB, po3TalloBaHUX Ha rOSOBHIN OMTWUYHIA OCI OOUH 3a
OZHMM, NpUAMarnbHi NAOLWAAKN SKUX NeprneHaMKYNapHi FONOBHIN ONTUYHIA OCi, KPOKOBUIN ABUrYH, ABa
nepeTBoOplOBadi Hanpyra-yactoTa, uudpo-aHanorosun nepetsoptoBay (LIAlM), oBa enemeHTtun |,
PEBEPCUBHUN TNiYMIbHUK, iHBEPTOpP, KOMMapaTop, MepeTBOoproBad YacToTa-Hanpyra, enemeHTt HI,
enemeHT ABO-HI, niuvnbHUK, J)Xepeno onopHOI Hanpyru, AiNbHUK YacToTn, 6nok ob6pobku curHany,
OycbepHun perictp, KomyTatop, ABa aHanoro-uudgposi nepetsoptoBadi (ALIMT), 6nok obumcneHHs,
nocTinHUIM 3anam'sitoBytounii 6nok (M36), oBa kepytodi nigcunoBadi, BigeoKoHTponbHUIA 6nok (BKB),
reHepatop Hanpyru, WO 3MIHIETbCA CTyMiHYacTo, iHTepdelicHuiA 6nok, npuyomy Buxogu n Y-
ceHcopiB IY-npuiimava 3'egHaHi 3 BXigHMMM WMHaMyM OydepHOro perictpa Ta nepeTBoptoBava
YyacToTa-Hanpyra, BUXigHa LWnHa peBepCMBHOIO NiYnbHUKA NigKkNioYeHa 4o BXigHol wuHn LIAT, Buxig
AKOro 3'egHaHWin 3 BXOOOM ApYroro rnepeTBoproBava Harnpyra-4acrtoTta, BUXig sIKoro nigknioveHun oo
KPOKOBOro ABWUryHa, Ban 4€KOro 3B'A3aHUN 3 pJiacpparmoto, BuUXig mKepena OMOPHOI Hanpyru
NigKkmnioYeHnn 4o BXOAY NepLUIOro NepeTBopoBaYa Hanpyra-4acrtoTa, Buxig SKoro 3'€aHaHnin 3 Apyrumm
Bxogamu BKB Ta gpyroro ALIMM, 3 nepwmm Bxogom komyTaTopa Ta 3 Bxogamu iHTepdencHoro 6noka,
reHepartopa Hanpyru, Lo 3MiHIOETbLCA CTYMIHYACTO, Ta AiflbHMKA YacTOTU, BUXiL SKOrO NiAKMOYEHUN
A0 neplunx BxodiB nepworo enemeHta | Ta OydepHoro perictpa, Buxia nepworo enemeHTa |
3'eQHaHMI 3 NepLnM BXOOOM MiYMIbHUKE, APYrMA BXi4 SIKOrO NiAKMIOYeHUn 0o Buxody enemeHnTa Hl,
nepLnin BXig Apyroro enemenTa | 3'egHaHumn 3 BUXoOQoM enemeHTta HI, Buxig sikoro nigknoveHuin oo
n'atoro Bxogy BKB Ta o gpyrux BxogiB komytatopa Ta OydepHoro perictpa, BUXigHa LUMHA SIKOrO
3'egHaHa 3 BXiOHOK LUMHOK KOMyTaTopa, BMXig sIKOro nigkntoveHun o nepwwmx Bxogis BKB Ta
apyroro ALIM, BuxigHa WwnHa sikoro 3'egHaHa 3 BXiAHOM LUMHOW iHTepdencHoro 6roka, BUXigHa WWHa
sKoro nmigkntoveHa go kin EOM, BuxigHa WuWHa niyMnbHUKa 3'eQHaHa 3 NepLuoko BXigHot wuHoto M3b6,
nepwnn i apyrui BUXoAmM SIKOro MigkKmtoudeHi, BignoBiAHO, OO0 APYrMxX BXOAiB MNepLluoro i gpyroro
Kepyloudnx nigcuniosadis, nepLli BXOAM SKMX 3'€4HaHi 3 BUXOAOM reHepaTopa Hanpyru, WO 3MiHIETLCH
CTyNiHYacTO, a BMXOAM NigKYeHi, BignoBigHO, A0 TpeTboro i YeTBepToro Bxoais BKB, Buxig apyroro
ernemeHTta | 3'egHaHui 3 TpeTiM BXOOOM PEBEPCMBHOIO MivvnbHUKa, BMXigHa WuHa BydepHoro
pericTpa nigknyeHa A0 BXigHOI WKHKM Grioka obpobku curHany, Buxig sIKOro 3'‘€egHaHviA 3 BXOO4OM
Bnoka 0b64ncneHHs, BUXia SKOro nigknioyveHun o exody nepworo AL, BuxigHa wwuHa Akoro 3'egHaHa
3 Apyrolo BxigHot wuHoto MN3b, Buxia neplioro nepeTsopioBayda Hamnpyra-4acrtota nigknioveHun go
Bxoay 6noka obpobku curHany, Buxig nepeTBoptoBayva YactoTa-Hanpyra 3'€qHaHui 3 NepLUMM BXOOOM
KoMnapartopa, ApYyruid BXig SIKOro nigknioYeHun 00 BUXOAY [pKeperna OfopHOI Hanpyru, a Buxig
3'egHaHM 3 MepwMMM BXOAaMW pPEBEPCUMBHOrO nidunbHUKa, enemeHta ABO-HI Tta 3 Bxogom
iHBepTOpa, BUXia SKOro Nigknio4eHnn 4o ApYrMx BXOAiB peBEPCMBHOrO nNidnnbHuKa Ta enemeHta ABO-
HI, Buxig akoro 3'egHaHun 3 gpyrum BXOAOM neplioro enemeHta | Ta 3 Bxogom ernemeHta HI, suxig
JinbHMKa YacTOTM MigKNIYEHU 40 APYroro BXxo4y Apyroro enemeHTa .

oNnoBHUM HeOosiKOM AaHoro MpUCTPOKD € Te, WO BiH He [A03BONAEe BMU3HayaTu LWBWUAKICTb
3POCTaHHA TemnepaTypu B Touui 3 HanWbinbWMM 3HAYEHHSM TemnepaTypu AocnigKyBaHoro ob'exra,
LLIO 3BY)XY€E (PYHKLiOHANbHI MOXIMBOCTI MPUCTPOIO B 3aayi CNOCTEPEXEHHS 3a CTaHOM ob'ekTa.

3a Hanbnmk4mMMm aHanorom BubpaHoO NPUCTpPi Ons GE3KOHTaKTHOro BUMIPIOBaHHS TemnepaTtypu
(MaTeHT Ykpainm Ne 153906, MINK GO1K 13/00, 6ton. Ne 37, 2023), wo mictuTb 00'ekTUB, Aiacdparmy,
OTBIp sIKOi sIBNsi€ cOOOK CEKTOP 3 BEPLUMHOK Ha ONTUYHIN OCi, A3epkano, BUKOHAHe Yy BUIMsAAi KOHyca,
NPSIMONIiHIVHI TBipHI OOKOBOT KOHYCHOT NOBEPXHi SIKOr0 YTBOPHOKTL KYT NPWU BEPLUMHI, MEHLLIMIA Hix 90°,
a NpsAMONIHINHI TBIPHI LIeHTpanbHOT KOHYCHOT NOBEPXHi YTBOPIOKOTL KYT MNpu BepLlnHi 90°, 14-npuiimay,
wo sensie coboto Habip IY-ceHcopiB, po3TalloBaHMX Ha TONOBHI OMTUYHIA OCi OOWH 3a OAHUM,
npuAManbHi NAOWaaKU AKUX NeprneHanKynapHi FOMOoBHIA ONTUYHIA OCi, KPOKOBWUWA [ABUryH, ABa
nepeTeBoptoBadi Hanpyra-dyactota, LA, Tpu enemeHTn |, peBepcCUBHUIA NiYUIbHUK, iHBEPTOP,
KOoMMnapaTop, MepeTBopoBad 4vacTtoTa-Hanpyra, enemeHt HI, enemeHt ABO-HI, aBa niuunbHMKM,
J>Kepeno OMopHOI HaMpyru, OinbHUK Yactotn, 6ok 06pobkn curHany, 6ydepHuin perictp, komyTaTop,
asa AL, ©6nok obuvcnenHsa, MN3b, aBa kepytoui nigcuniosadi, BKB, reHepatop Hampyru, wo
3MIHIOETLCA CTyniHYacTo, hopMyBay curHany, ABa perictpu, undpoBun komnapaTop (B noganbomMy
- nepwwun uMdpoBUA KOMMapaTop) Ta UM@poBUKA iHOUKaTOp, npuyomy Buxogu n IY-ceHcopis Y-
npuriMada 3'egHaHi 3 BXigHUMM WiHammn B6ydepHOro perictpa Ta nepeTBopioBava YacTtoTa-Hanpyra,
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BUXiHa LUMHA peBepPCMBHOIO MiYMnbHUKA nigknoveHa oo BxigHoi wuHu LIAT, Buxia sikoro 3'egHaHui 3
BXOOOM OpYroro nepetBopioBaya Hanpyra-4actoTa, BuXig SKoro nigknoyeHuin 4o KPOKOBOro ABUMyHa,
Bas&l SIKOro 3B'A3aHui 3 fgiadparMoro, BUXi4 AXepena OMopHOI Hanpyrn MigKryYeHun 0O BXxoay
nepLlioro nepeTBoptoBava Hamnpyra-4acrtota, BuUXig skoro 3'egHaHum 3 apyrumm Bxogamm BKB Ta
apyroro AL, 3 nepwum BXoAOM KOMyTatopa Ta 3 BXOAaMW reHepaTopa Hanpyru, Lo 3MIHIETLCS
CTYNiHYacTO, Ta AifIbHUKA YacTOTH, BUXiA SKOro NiAKMIOYEHUA 0O NepLUmMX BXOAIB NepLloro enemexTa |
Ta OydepHoro perictpa, BWXig neplioro enemeHta | 3'egHaHuM 3 nepluMM BXOAOM MNEPLLOro
nivunbHWKa, APYruin BXi4 SKOro nigkniodeHwn Oo Buxoay enemeHta HI, nepwwin Bxig gpyroro
enemeHTa | 3'egHaHun 3 BUxogom enemeHTta Hl, Buxig akoro nigknioveHun oo n'atoro sxony BKB Ta
0O Opyrux BxofiB komytatopa Ta GydepHoro perictpa, BuXigHa LUMHA SIKOro 3'egHaHa 3 BXigHOMW
LUMHOK KOMyTaTopa, BUXid4 Skoro nigknioveHun go nepwwmx Bxogis BKB ta gpyroro AU, BuxigHa
LIMHa NepLUoro NiYMnbHUKa 3'e€gHaHa 3 NepLUoto BXigHo wrHoto M35, nepwuunn i Apyrnn BUXOAW SIKOTO
NigKoYeHi, BiANOBIAHO, OO APYrMX BXOAIB NEPLUOro i ApYyroro Kepyrumx nigcunioBadis, nepLui BXxoam
AKNX 3'€eQHaHi 3 BMXOOOM reHepaTtopa Hanpyru, WO 3MIHIOETbCS CTYNIHYaCTO, @ BMXOAW MiOKMOYEHI,
BiANOBIOHO, OO TPeTboro i YeTBepToro Bxoais BKB, Buxig gpyroro enemeHta | 3'egHaHun 3 TpeTim
BXOJOM PEBEPCMBHOIO NiYnbHMKaA, BUXigHA WMHA OydepHOro perictpa nigknioveHa Ao BXiAHOT LWWHK
Onoka 0OpobOkM curHany, BuXig sIKOro 3'edHaHMIA 3 BXOOOM Oroka OOYMCREHHS, BUXiO SIKOro
nigkrodeHnii oo Bxoady nepuworo AL, BuxigHa WwWunHa skoro 3'egHaHa 3 Apyroto BxigHow wuHoto MN3b6,
BMXiO MEepLUOro nepeTBOploBaYa Hanpyra-yacrtoTa NigkmoveHui 0o Bxopy 6roka obpobku curHany,
BUXi4 NepeTBoploBaya vacToTa-Hanpyra 3'€QHaHWA 3 NeplnMm BXOAOM Komnapartopa, OpYrun BXig
AKOro MigkmnioYeHun O BUXOAY [MKepena OnopHOI Hampyru, a Buxig 3'egHaHvi 3 neplivMy BXogamu
peBepCcMBHOroO niynnbHuka, enemeHta ABO-HI Ta 3 Bxogom iHBepTOopa, BUXig SIKOro MigKMioYeHun o
OpYrMx BXOAIB peBepCcMBHOro niynnbHuka Ta enemeHta ABO-HI, Buxig skoro 3'egHaHui 3 gpyrum
BXOOOM nepLioro enemeHTa | ta 3 Bxogom enemeHnTa Hl, Buxig ginbHuka 4actoTu nigknodeHun o
Apyroro Bxogy Apyroro enemeHta |, BuxigHa umdposa wwuHa gpyroro AL 3'egHaHa 3 BXxigHOMO
LMGPOBOIO LUMHOK MNEepLloro perictpa, BuxigHa uUMgpoBa WWHA SKOro MigkryYeHa A0 BXigHOI
LMGpPOBOI LUMHM OPYyroro perictpa Ta O NepLloi BXigHOT UMAPOBOI LUMHM MNEPLLOro LMdpoBOro
KoMmnapartopa, gpyra BxigHa umMdpoBa LUIKMHA SKOro 3'efHaHa 3 BUXiOHOK LMGPOBOIO LLIMHOW APYroro
AU, a Buxig nigkno4YyeHWin 4o Opyroro Bxody TPeTboro enemMmeHTta |, nepwumi BXig sSikOro pasom 3
BXOOOM ApYroro nivunbHuKa 3'eQHaHi 3 BUXOAOM NepeTBoploBaya Hanpyra-4yactoTa, BUxig TpeTboro
enemeHTa | nigknovyeHnn 0 MNepLUIOro BXOoA4y NepLloro perictpa, ApyrMn BXig siIkoro 3'egHaHvi 3
BMXOAOM dpopMyBaya curHany, BXif SKOro pasom 3i BXOAOM APYroro perictpa nigknoyeHi 4o BUXoay
Apyroro niyvnbHWKa, BUXigHa uudpoBa LIMHA APYroro perictpa 3'egHaHa 3 BXiOAHOW LMAPOBOIO
LUMHO LMdPOBOro iHAMKaTopa, BuxigHa undposa wuHa apyroro ALIM nigkntoveHa go EOM.

oNnoBHUM HeOosiKOM [aHOro MNpUCTPOD € Te, WO BiH He [O03BONSE BM3HA4YaTU LIBUAOKICTb
3POCTaHHA TemnepaTypu B Toyui 3 HanWbiMNbWMM 3HAYEHHSM TemnepaTypu gocnigxyBaHoro ob'ekTa,
LLIO 3BYXY€E (PYHKLiOHANbHI MOXMIMBOCTI MPUCTPOIO B 3aa4i CNOCTEPEXEHHS 3a CTaHOM ob'ekTa.

B ocHoBy kopucHOI Mofeni MocTaBneHo 3afdady CTBOPEHHSA NPUCTPOK ANst GE3KOHTaKTHOro
BMMIpIOBaHHA TeMnepaTtypu, B SKOMY 3a pPaxyHOK BBELEHHsi HOBUX OMokiB Ta 3B'A3KIB MiXX HUMMK
3'ABMSAETLCS MOXMNMBICTb BM3HA4YaTW LUIBUAKICTb 3pOCTaHHA TemnepaTypyu B Touui 3 Hanbinbwunm
3Ha4YeHHAM TemnepaTypu [OCrigKyBaHOro o6'ekTa, WO po3WUpoe (YHKUIOHamNbHI  MOXMIMBOCTI
NPUCTPOIO.

lMoctaBneHa 3agaya BUPIWYETLCA TWUM, WO B NPUCTPI ANA 6GE3KOHTaKTHOro BMMIpIOBAHHSA
TemnepaTypu, Wo MiCTUTb 06'ekTuB, Aiadparmy, oTBip AKOi SBNA€ cobOo CEKTOp 3 BEPLUMHOK Ha
ONTWYHIN OCi, A3epKkano, BUKOHaHe y BUrMSAi KOHyca, NPSAMONiHINHI TBipHi GOKOBOI KOHYCHOT NOBEPXHI
SIKOro YTBOPIOKOTb KYT NPW BepLUMHi, MeHwni Hixk 90°, a NpsMOMiHINHI TBIPHI LEeHTpanbHOI KOHYCHOT
NMoBEPXHi YTBOPHOOTL KyT npu BepwuHi 90°, IY-npuimay, wo sasnse coborw Habip 1Y-ceHcopis,
pO3TallOoBaHWX Ha TOMOBHIN OMNTUYHIN OCIi OOMH 3a OOHUM, npuMMarnbHi NNOWAaaKM  AKUX
neprneHaVKynsipHi FOMoBHIA OMNTUYHIN OCi, KPOKOBWUA OBWUrYH, ABa MepeTBOpoBadi Hanpyra-4acroTa,
LAl, Tpn enemeHTn |, peBEPCUBHUIN NiYMMbHUK, iIHBEPTOP, KOMMNapaTop, NepeTBOptoBaY 4acTtoTa-
Hanpyra, enemeHT HI, enemeHT ABO-HI, gBa niuMnbHWKK, DKEeperno OMOPHOI Hanpyru, AiNbHUK
yacTtoTu, 6rnok odpobku curHany, oydepHuin perictp, komytaTtop, Aa ALI, 6rnok o6uncneHHs, M36,
ABa kepytodi nigcuniosadi, BKB, reHepatop Hanpyru, WO 3MIHIOETLCA CTynNiHYacTo, ABa pericTpu,
nepwun umcpoBMrn Komnapatop Ta UMdpoBUKA iHOMKaTOp, npuyomy Buxoau n IY-ceHcopis I4-
npuriMada 3'egHaHi 3 BXigHUMu WiHammn G6ydepHOro perictpa Ta nepeTBoploBaya 4actoTa-Hanpyra,
BMXiAHA LUMHA PEBEPCUBHOIO MiYMbHUKA MigKnoYeHa oo BxigHoi wuHn LLAT, Buxig skoro 3'egHaHum 3
BXOJOM OPYroro nepetBoproBava Hanpyra-4acroTa, BMXig SKOro nigkroyeHnii 4O KPOKOBOrO ABUIYHA,
Ban $KOro 3B'A3aHMM 3 Jiadparmoto, BWXig dKepera OMopHOI HampyrM MigKAlYeHun OO0 BXOAY
nepLLoro nepeTeBopitoBaya Harnpyra-4acrtota, Buxig Akoro 3'egHaHun 3 gpyrumn Bxodamm BKB Ta
apyroro AL, 3 nepwum BXoAOM KOMyTatopa Ta 3 BXOAamWu reHepaTtopa Hanpyru, Lo 3MiHIETLCA
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CTYNiHYacTo, Ta AifbHMKa YacToTW, BUXIiA SKOro NigKNIOYeHMI A0 NepLunx BXOAIB NepLloro enemeHTa |
Ta OydepHoro perictpa, BuXiga neplioro enemeHta | 3'€egHaHMi 3 nepwmMm BXOAOM MEPLUOro
nivunbHWKa, APYruin BXi4 SKOro nigkniodeHwn Oo Buxoay enemeHta HI, nepwwin Bxig gpyroro
enemeHTa | 3'egHaHun 3 BUXxogom enemeHTa HI, Buxig skoro nigkniodeHnn go n'atoro exogy BKB Ta
00 OpyrMx BxoniB koMytatopa Ta GydepHoro perictpa, BuxigHa WMHa sKOro 3'egHaHa 3 BXiAHOM
LUMHOKO KOMyTaTopa, BuXig skoro nigkniodeHun go nepwmx Bxogie BKB Ta gpyroro AU, BuxigHa
LUMHa NepLLoro NivMnbHUKa 3'egHaHa 3 NepLUO0 BXigHOW wWrHoo M35, nepwumnn i Apyrnn BUXOAM SIKOTO
NigKNtoYeHi, BignoBiaHO, OO APYrMX BXOAIB MEPLLOro i Apyroro Kepykymx nigcmniosadis, nepLli Bxoau
AKNX 3'€eQHaHi 3 BMXOOOM reHepaTtopa Hanpyru, WO 3MIHIOETbCS CTYMiHYaCTO, @ BUXOAM NiAKIMHOYEHI,
BignoBigHO, A0 TpeTboro i yetBepToro BxoadiB BKB, Buxig gpyroro enemeHta | 3'egHaHuin 3 TpeTim
BXOJOM PEBEPCMBHOrO NivunbHKKa, BUXigHa wuHa 6ydepHoro perictpa nigknioyeHa 4o BXiAHOI LWWHK
6rnoka 06pobku curHany, Buxig SKoro 3'egHaHMn 3 BXoOoM 6roka OBYMCNEHHsA, BWXiA SKOro
nigkrodeHnii oo sxoay nepworo AL, BuxigHa wuHa akoro 3'eaHaHa 3 Apyroto BxigHow wnHoto MN3b6,
BUXiZ NepLUIoro nepeTsBopioBada Hamnpyra-4yactoTa nigknioveHun o Bxoay 6noka obpobku curHany,
BUXi NepeTBoptoBaya YacToTa-Hanpyra 3'€gHaHWA 3 nepluvMm BXOAOM Komnapartopa, Apyri BXia
SIKOro MigKNHYEHUn 00 BUXOAY AKepena OnopHOI Hanpyru, a BuXig 3'€eQHaHUi 3 NepLumMMmn BXxogamm
peBepPCMBHOrO niunnbHuKa, enemeHta ABO-HI Ta 3 BxogoMm iHBepTopa, BUXig SIKOro MigKnioYeHun oo
APYrnx BXOAIB peBepCMBHOro nidnnbHuka Ta enemeHta ABO-HI, Buxig sikoro 3'egHaHui 3 Opyrum
BXOAOM nepluoro enemeHTa | Ta 3 Bxogom enemeHTta Hl, Buxig ginbHWKa 4actoTy NigKNIOYEHUA Oo
apyroro Bxoay apyroro enemeHta |, BuxigHa umdposa wuHa gpyroro AL 3'egHaHa 3 BXigHOW
LUMPOBOID LUMHOK MEPLUOro perictpa, BuxigHa uudpoBa WMHA SKOro MNigKMYeHa [0 BXigHOI
LUMpOoBOI LWIMHK APYroro perictpa Ta A0 NepLloi BXigHOI UMEPOBOI LIMHW MEPLIOro LudgpoBoro
KoMnapartopa, Apyra BxigHa uMdpoBa WnHa SKOro 3'egHaHa 3 BUXIQHOK LIMPOBOIO LLUMHOKW APYroro
AL, a Buxig nigknmoYeHnin Jo Apyroro Bxody TPeTbOro enemMeHTta |, mepwun Bxig SKoro pasom 3
BXOAOM [pYyroro nivunbHUKa 3'€edHaHi 3 BUXOOOM MepeTBOploBada Hamnpyra-4actoTa, Buxig TpeTboro
enemeHTa | nigkno4eHnin 4o NepLuoro BXo4y NepLuoro perictpa, BXig Apyroro perictpa nigknoyeHnn
0O MepLloro BMXOAy OPYroro nivunbHWKa, BUXigHa uMdpoBa LUMHA Apyroro perictpa 3'egHaHa 3
BXiOHOK UMGPOBOID LIMHOK UMGPOBOro iHAMKaTopa, BuxigHa uudposa wwuHa gpyroro ALLM
nigkntodeHa go EOM, BBegeHo TpeTin perictp, uudpoBuint cymaTtop, GroK 3agaHHs TemnepaTypu,
iHONKaTop Ta Apyrun UMcpoBMIiA KOMNapaTop, NPMYOMYy BUXigHA UMpPOBa LWIMHA OPYroro pericTpa
3'egHaHa 3 NepLlol BXiQHOK LMGPOBOK LUMHOK LMGPOBOro cymartopa Ta 3i BXigHOW UMdppoBoOto
LUMHOK TPEeTbOoro perictpa, BuxigHa uMdpoBa LMHA SKOro MigKnoYeHa Jo apyroi BXigHOI LmMdpoBoi
LWMHM LMdpOoBOro cymaTopa, BuXigHa ungposa LWrHa SKoro 3'edHaHa 3 ApYro BXiAHOK LMEPOBOIO
LUMHOIO Apyroro uMdpoBOro Komnaparopa, nepilia BxigHa umMdpoBa LIMHA AKOro NigkmoyeHa Ao
BMXiOHOI UMPPOBOI WNHM Grioka 3agaHHA TemnepaTypw, a Buxig 3'egHaHMi 3i BXOOAOM iHAMKaTopa,
BXifl TPETbOro pericrpa MigKnioYeHn 0o NepLuioro BUXOoAyY APYroro nivunbHUKa, OpYrun BuXig siKoro
3'eQHaHuWi 3 ApYrMM BXO4OM MNepLUoro perictpa.

MpucTpin ona 6e3kOHTaKTHOrO BMMIpPIOBAHHA TeMMepaTypy MOSICHIOETLCA KPECMNEHHAM, MPUYOMY
Ha doir. 1 306paxeHa onTU4Ha cucTema NPUCTPOID, a Ha dpir. 2 - KOro CTPYKTypHa cxema.

Ha dpir. 1 306paxeHo: 1 - 00'ekT KOHTpONIO; 2 - 06'exTMB; 3 - giacdpparma; 4 - A3epkarno, BUKOHAHE Y
BUIMMAOI KOHyca, NpsIMOSiHiVHI TBipHi OOKOBOI KOHYCHOI MOBepXHi 4.1 AKOro yTBOPHOOTb KyT Npwu
BEpLUUHI, MeHLIUIN Hix 90°, a NpAMONIHINHI TBIpHI LLleHTpanbHOI KOHYCHOT NOBEPXHi 4.2 YyTBOPIOIOTb KYT
npu BepwuHi 90°; 5 - iHdpayepBOHMI Npunmad, Wo aBnse coboto Habip IY-ceHcopis 5.1, 5.2, ... 5.n; 6
- KPOKOBUWI ABUTYH.

Ha cTpykTypHin cxemi (dir. 2): 5 - iHdppayepBoHUI Npunmad, Wwo sense coboro Habip 14-ceHcopis
51, 5.2, ... 5.n; 6 - KpOKOBMIM ABUTYH; 7 - OPYrMi NepeTBOpIOBaY Hampyra-yactota; 8 - uudpo-
aHanorosui nepetsoptoBad (LAIM); 9 - gpyrun enemeHT |; 10 - peBepcuBHUn NivnnbHKK; 11 iHBEPTOP;
12 - komnapaTtop; 13 - nepeTBoOptoBaYy YactoTa-Hanpyra; 14 - enemeHT HI; 15 - enemeHt ABO-HI; 16 -
nepwun enemeHT I; 17 nepwun nivunbHuk;, 18 - gxepeno onopHoi Hanpyru; 19 - nepwuun
nepeTBOploBaY Hanpyra-yactota; 20 - ginbHUK YactoTtu; 21 - 6nok o6pobkn curHany; 22 - 6ydepHun
perictp; 23 - komyTtatop; 24 - nepwwui aHanoro-uucpposuii nepetsoptoBad (ALM); 25 - 6nok
064YMCneHHs; 26 - nocTinHWiA 3anam'stoBytounii 6noka (M3B); 27, 28 - nepwuin i ApyrMn Kepyroui
nigcunioBadi; 29 - BigeokoHTponbHui 6nok (BKB); 30 - reHepaTop Hanpyru, WO 3MiHIOETHCA
ctyniHdacTto; 31 - gpyrui niynneHuk; 32 - gpyrun perictp; 33 - undposuin iHankaTop; 34 -- Apyrum
AUIM; 35 - TpeTin enemeHT |; 36 - nepwwuin perictp; 37 - nepwmnn umdpoBuin Komnapartop; 38 - TpeTin
perictp; 39 - 6nok 3agaHHa Temnepatypu; 40 - undposun cymatop; 41 - gpyrmn uudposun
Kkomnapartop; 42 - iHguMkaTtop, npuvdomy oTBip Aiadparmu 3 ABnse cobol CEeKTop 3 BEPLUMHOI Ha
ONTWYHIN OCi, A3epkano 4, BUKOHAHe Yy BWUrMA4i KOHyca, NPSAMOMiHINHI TBipHi GOKOBOI KOHYCHOI
nosepxHi 4.1 AKOro yTBOPKOKTb KyT MpU BEpLWUHi, MeHwun Hix 90°, a NpAMONIHINHI TBIpHI
LeHTpanbHOi KOHYCHOI MOBEpPXHi 4.2 yTBOPIOKOTbL KyT npu BepwuHi 90°, iHppavyepBoHUA npuimMay 5
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aBngae coboto Habip 1Y-ceHcopiB 5.1, 5.2, ... 5.n, po3TallOBaHUX Ha FOMOBHI/ OMTUYHIN OCi OAMH 3a
OZHMM, NPUNMarbHi NNOLaAKM AKUX NepneHaNKYNApHi FONOBHIA ONTUYHIN oci, Buxoau n I4-ceHcopis
5.1, 5.2, ... 5.n 3'egHaHi 3 BXigHMMN WMHaMK OydrepHOro perictpa 22 Ta nepeTBopioBada 4acroTa-
Hanpyra 13, BuxigHa WnHa peBepcmnBHOro nivynnbHuka 10 nigknoyeHa o BxigHoi wuHn LLATT 8, Buxig
SIKOro 3'eHaHWi 3 BXOAOM OPYroro nepeTBopioBaya Hanpyra-4actoTa 7, BUXig SIKOro nigknioYeHnin go
KPOKOBOro ABWUryHa 6, Ban sIKOro 3B'si3aHui 3 giadparmoto 3, BUXig gkepena ornopHoi Hanpyrn 18
NigKNIoYeHnn 0O BXOA4y NepLloro nepeTBoploBada Hanpyra-dactota 19, Buxig sikoro 3'egHaHui 3
apyrmmmn Bxogamu BKB 29 Tta gpyroro AL 34, 3 nepwnm BXxOoAoM komyTaTopa 23 Ta 3 BXoAamu
reHepatopa Hanpyru, WO 3MiHETbCA cTyniHyacto, 30 i pAinbHuka dactotu 20, Buxig sKoro
nigKroYeHni 0o neplumnx Bxodis neplioro enemenTa | 16 ta 6ydepHoro perictpa 22, Buxig nepLuoro
enemeHta | 16 3'egHaHuMm 3 nepwvMm BXOOOM MEpLIOro niyunbHuka 17, Apyrni  BXig $SIKOro
nigkrodeHni 0o suxony enementa HI 14, nepwwnii Bxig gpyroro enemeHTta | 9 3'egHaHunin 3 BUXOO0M
enemeHta HI 14, Buxig gkoro nigkniodeHn po n'atoro Bxogny BKB 29 Tta pgo gpyrmx Bxogis
komyTaTopa 23 Ta OydepHoro perictpa 22, BuxigHa LUMHA SIKOrO 3'eQHaHa 3 BXiQHOK LUWHOM
KomyTatopa 23, BuXig sIKoro nigkniodeHnn go nepuwux sxogis BKB 29 ta gpyroro ALM 34, BuxigHa
LUMHa NepLUoro nivyunbHUKa 17 3'egHaHa 3 nepLuoto BXigHow wnHoto MN36 26, nepwwnii i gpyrun Buxoam
SIKOro NiAKMNIOYEHi, BigNOBIgHO, A0 APYrMX BXOAiB nepLioro 27 i gpyroro 28 kepyoyumx nigcunoBavis,
nepuwi Bxoau SKUX 3'€QHaHi 3 BUXOAOM reHepaTopa Hanpyru, Wo 3MiHeTbCs cTyniHdacTto, 30, a
BUXOAW NiAKNIOYEHi, BignosigHo, 40 TpeTboro i YetBepTtoro Bxoais BKB 29, Buxia apyroro enemeHta |
9 3'egHaHWIA 3 TpPeTiM BXOAOM PEBEPCMBHOrO nivnnbHuka 10, BuxigHa wuHa OydepHoro perictpa 22
nigkrodeHa 0o BXigHOT WuHM 6noka obpobku curHany 21, Buxig sikoro 3'egHaHui 3 BXO4OM Groka
ob4ymcneHHs 25, Buxig AKkoro nigknioyeHn o sxogy nepworo ALIM 24, BuxigHa wrHa skoro 3'egHaHa
3 gpyroto BxigHoto wuHoto M3b 26, Buxig nepluoro nepetsoptoBaya Hanpyra-4actoTta 19 nigknoyeHnn
no Bxogy 6noka obpobkn curHany 21, Buxig nepeTBoproBada vacToTa-Hanpyra 13 3'egHaHuii 3
nepLwvM BXOAOM Komnapatopa 12, ApyrMn BXif SIKOro nigkmoyYeHMn 0O BMXOAY AXepena OnopHOi
Hanpyrn 18, a Buxig 3'eqHaHUn 3 NepIMMK BXO4aMKU peBepPCMBHOrO nivnnbHuka 10, enementa ABO-
HI 15 Ta 3 Bxogom iHBepTopa 11, BuMXig SAKOro MiQKMOYEHWA OO0 APYrMX BXO4iB PEBEPCUMBHOIO
niunnbHuka 10 Ta enemeHTa ABO-HI 15, Buxia sikoro 3'egHaHuin 3 Apyrmm BXo4oM MEPLLOro efieMeHTa
| 16 Ta 3 Bxogom enemeHTa HI 14, Buxig ginbHuka 4Yactotm 20 NigkNOYeHUA OO APYroro BXogy
apyroro enemeHta | 9, BuxigHa umdposa wuHa gpyroro AL 34 3'egHaHa 3 BXigHOH UMPOBOLIO
LUMHOO nepLloro perictpa 36, BuxigHa Lndposa WnHa SKOro nigknoyeHa 4o BXigHoO! LMGPOBOI LWNHN
apyroro perictpa 32 Ta 0o nepuwoi BXigHOI LMdPOBOI WWHM NepLioro undposoro komnapartopa 37,
apyra BxigHa LUMdpoBa LUMHA AKOro 3'egHaHa 3 BMXiOHOW UudpoBolo WnHO apyroro AU 34, a
BMXig MiAKITIOYEHUA 0O OPYroro BXoA4y TpeTboro enemeHTa | 35, nepwummn Bxig SKOro pasom 3 BXOAOM
apyroro niyvnebHuka 31 3'egHaHi 3 BMXOOOM MepLUOro nepeTBopioBaya Hanpyra-yactota 19, Buxig
TpeTboro enemeHta 135 nigknyeHnn OO0 neplioro Bxody nepwioro perictpa 36, BXig gpyroro
perictpa 32 nigknioyeHW A0 MNEepLIoro Buxody Apyroro nivunbHuka 31, BuxigHa umdpoBa LMHA
apyroro perictpa 32 3'egHaHa 3 BXigHOW LMMPOBOK LUMHOW LMdpoBoro iHaukatopa 33, BuxigHa
umdposa wuHa gpyroro AL 34 nigkniodeHa oo EOM, BuxigHa umdpoBa wuHa gpyroro perictpa 32
3'eQHaHa 3 NepLUolo BXIiAHOK UUGPOBOID WKHOK uudposoro cymatopa 40 Ta 3i BxigHoOW LngpoBoto
lWMHOK TpeTboro perictpa 38, BuxigHa uudpoBa LWKMHA SKOro NidKMYeHa [0 Apyroi BXigHoT
LumdpoBoI WnHK Lndposoro cymatopa 40, BuxigHa umdpoBa LUKMHA AKOro 3'eAHaHa 3 ApYyroto BXigHO
LUMdPOBOKD LLMHOK ApYyroro uudposoro komnapatopa 41, nepwa BxigHa LM@pPOBa LWMHA SIKOTO
nigkrnoyeHa Ao BUXiAHOT LMpoBOI WKnHM Brnoka 3agaHHa Temnepatypu 39, a Buxig 3'egHaHun 3i
BXOOOM iHAMKaTopa 42, BXig TpeTboro perictpa 38 nigkmyeHWn OO0 NepLuoro BUMXOAY AOPYroro
nivvnbHka 31, Apyrvin BUXiO AIKOrO 3'edHaHUA 3 APYruM BXOAOM rnepLuoro perictpa 36, nosuuieto 1
Nno3HayeHo 00'eKT KOHTPOMIO, NO3uLiet 2 - 00'eKTUB.

3anponoHoBaHW nNpucTpii  npauie Tak. [loTik  iHppayepBOHOrO BUMPOMIHIOBaHHS, LUO
CTBOpLOETLCA 00'ekTOM KOHTponto 1 (cpir. 1), nonagae Ha o06G'eKTMB 2, WO NEpeTBOPHE WNOro Yy
BUMNPOMIHIOBAHHA 3 MPOMEHAMU, CNPSIMOBaHMMW NaparnenbHO rofoBHIN onTUYHIN oci. NepeTBopeHnn
y Takuii cnoci6 noTik iHdppa4epBOHOro BUNPOMIHIOBaHHS nonagae Ha giacgpparmy 3, LWo NnpuBoanTbLCS B
PYyX KPOKOBUM OBUTYHOM 6.

Takum 4YMHOM, Ha UeHTparnbHy 4acTuMHY 4.2 KOHYCHOro Asepkana 4 nonagae nvule 4acTuHa
TennoBoro 3o6bpaxeHHs1 00'ekTa KOHTpono 1. BMNpOMiHIOBaHHS, WO MPOWLUNIO Yepe3 CEeKTOPHWUMA
diacdparmytoumn oTeip Aiacdpparmmn 3, BigbvBarouuchb Big O3epkanbHOI MOBEpXHi 4.2 LeHTpanbHOI
YacTuHW, NOTiM Big GokoBoI NnoBepxHi 4.1 A3epkana 4, NpUAMaeTbCA iHpPaYepBOHMM NMpunMadem 5.
TennoBe 306paxeHHs1 po3bMBaETLCA Ha N YaCTUH, KOXKHA 3 SKMX MPUIMAETBCA OKPEMUM CEHCOPOM 5i,

ae |=1n_ Mpu obepTaHHi giacdparmMm 3 HaBKOMO LEHTpa, Wo 36iraeTbCs 3 rOMOBHOK ONTUYHOH

BiCCIO, 3[iMCHIOETBCA CKaHyBaHHS BCbOrO TennoBoro nomnsi ob'ekra koHTponto 1. PosropTka € He
Oe3nepepBHOO, @ OWCKPETHOK 3a paxyHOK 3aCTOCYBaHHS KPOKOBOro [ABWryHa 6, WO [03BONsE
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oTpuMaTK iHdopMaLilo NPo TennoBun ctaH o06'ekTa KOHTPOMN 1y 3pyyHin Ans noganbloi 06pobku
dopmi (dpir. 1).

Mpuctpin mae oanH pexum poboTn. Lle BM3HaA4aeTbCcA TUM (PAKTOPOM, WO LIBMAKICTb
pPO3ropTaHHsA TennoBoro 3obpaxeHHs Ha ekpaHi BKB 29 (dir. 2) y 3anponoHoBaHOMY NpPUCTPOI €
nocTinHoto (Hanpuknag, 50 kagpiB B cekyHOy). Takui pexmm poboTu 0O6yMOBMEHWA TUM, LWO
LWBMAKICTE 06epTaHHA giacdparmMu wz NiaTPUMYETbCA BinNbLUOD, HiX LWBMAKICTL 0b6epTaHHA coi ob'ekTa
KoHTponto 1 Ha Aw=const (Hanpuknaa, Aw=50 o06/cek), He BpaxoByrUn BeNUUNHY o1 (01=0-0max, 4€
®max - MaKCUMarnbHa LUBWUAKICTb, NPU SKiA NPUCTPIN MOXE HOpManbHO (YHKLiOHYBaTW, a npn w1=0
00'eKT KOHTPOO 1 HEpyXxoMuiA).

MigTpMmka Aw=const 34iNCHIOETLCSA 3a A0ONOMOrot 6nokie 7-20. 3AiINCHIOETLCA Le B Takui cnocio.

Hexan »1=0 (06'ekT KOHTpOMO 1 - HEpyxoMuiA), TOAI HA BMXOAi NepeTBOpoBaYa YacToTa-Hanpyra
13 Oyae BiACYTHIN eneKTPUYHUIA CcUrHan, sikuii NoAaeThbesl Ha NepLuMi BXig komnapartopa 12. 3 Buxoay
Jxepena onopHoi Hanpyrn 18 enekTpUYHUI curHan, NponopLinHUn Aw=const, HAAXOAUTb Ha ApPYrui
BXig komnapatopa 12. Ha noro Buxogi 3'ABNAETLCSA CUrHan foridyHOl oguMHuLI, SKMW HaAgXoOouTb Ha
nepwmnin Bxig pesepcuBHoro nidunbHuka 10. Ha gpyromy Bxogi pesBepcuBHOro nivmnbHuka 10
NPUCYTHIA CUrHaN NOrYHOro Hyns, OCKIfIbKW CUrHanm JorivyHOI OoAavHMLI 3 BMXoAdy Komnapartopa 12
npoxoauTb Yepes iHBepTop 11. CurHanu noriyHoro Hynst Ta oAMHULI 3 BUXOAIB, BiAMNOBIAHO, iHBEpTOpa
11 Ta komnapaTopa 12 HagxoaATb Ha Apyrun i nepmnn Bxoan enementa ABO-HI 15, Ha Buxogdi skoro
3'ABNSETLCA CUrHan norivyHoro Hyns. CurHan noridyHoro Hyns 3 Buxogy enemeHta ABO-HI 15 yepes
enemeHT HI 14 y Burnagi curHany noriyHoi oavHULi HaaxoduTb Ha Nepwni BXig Apyroro enemexTa |
9. Ha gpyrvn Bxig gpyroro enemeHTta | 9 Hagxogdate iMnynbcu 3 BuMxody AinNbHuka yactotu 20,
OCKINbKM Ha BXiJ OCTaHHbOrO HAAXOAWTb CUrHamn 3 BMXOAY Kepena OonopHoi Hanpyru 18 uepes
nepwuni nepeTBopioBay Hanpyra-yactota 19. Ha Bwuxogi gpyroro enementa | 9 dopmytoTbes
iMNynbCK, AKi HaaXoAsaTb Ha TPETIN BXig peBepcMBHOro nivymnbHuka 10, undpoBUN KoL Ha BUXOAI
SIKOro nouymHae 36inbwyBaTuchb | HagxoauTb Ha Bxig LAI 8, 3 BMxoay sIKOro curHam Hanpyru
NnoJdaEeTbCs Ha APYruii NEPEeTBOPIOBAY Harnpyra-4yactota 7, CurHan 3 BUXOAY SIKOro HagxoauTb Ha BXia
KPOKOBOro ABWUryHa 6, Ban skoro 3B'dA3aHuMn 3 giadparmoto 3. LUBmakictb obGepTaHHS KPOKOBOrO
ABUryHa 6 noymHae 3pocTtaTtu i npyu obepTaHHi giacdparmm 3 Ha BMXO4i NepeTBOpOBava 4yacTtoTa-
Hanpyra 13 curHan 36inblyeTbCca TakoX. B MOMEHT 3piBHSAHHSA cUrHaniB Ha Bxogax komnapartopa 12
Ha MOro BUXOAi BCTAHOBMIOETLCA HynboBMW curHan. Ha Buxogi enemeHta ABO-HI 15 3'aBnseTbes
curHan norivyHoi oguvHuui (Ha BuxoAi iHBepTopa 11 NPUCYTHIN TakoX HyNbOBWI CUrHanm), SKMm yepes
enemeHT HI 14 3akpuBae gpyrun enemeHT | 9 Ta po3bnokoBye poboOTy nepLuioro nivmnbHUKa 17,
BydepHoro perictpa 22, komytaTtopa 23 Ta BKB 29. Nogava imnynbciB B peBepcrBHMIA NiunnbHKK 10
NPUMUHAETLCS, @ KOA, WO 3anucaHuin B HbOMy, 3abesnedye crtane obepTaHHsa giacdparmu 3 3i
LUBUAKICTIO PiBHOIO LLUBUAKOCTI pO3ropTky (Hanpuknag, tak sk w1=0, To ws=A®n=50 06/cek).

Hexan w120, T06TO 00'ekT KOHTpPOMto 1 NnoyaB obepTaTUCH, 3HAYEHHSA CUTHANY Hanpyrn 3 BUXOAY
nepeTBoploBaya 4Yactota-Hanpyra 13 nouYnHae 3MeHLLYBATUCh | CTAE MEHLLMM, HiDK CUrHamn Hanpyru Ha
BMXOAi Axepena onopHoi Hanpyrn 18. MNpucTpin npautoe aHanorivHo, onucaHoMy BuLLEe, AO0TU, MOKK
WBMAOKICTb 00epTaHHA Aiadparmu 3 He NepeBULLINTL WBMAKICTL 0bepTaHHA 00'ekTa KOHTponto 1 Ha
BENMYMHY A i He cTabini3yeTbes.

Axkwo wBnakictb obepTaHHA 06'ekTa KOHTPOMO 1 3MEHLIYETbCS, TO Ha BMXOAi koMmnapatopa 12
3'ABNAETLCH Hanpyra Big'eMHOT NONAPHOCTI, Ha BUXoAi iHBepTopa 11 BCTAHOBIOETLCA CUrHar, KM
peBepcMBHUIN NivunbHUK 10 3anyckaeTbCs B HaMNpPsiMKYy 3MeEHLUeHHs1 3anucaHoro kogy. LUsuakicTb
06epTaHHsl KPOKOBOrO OBWryHa 6 3MEHLIYETbLCA OO0 MEXi, OOKW Pi3HMUS LIBMOKOCTEN obepTaHHs
diacdparmn 3 Ta ob'ekTa KOHTPOMO 1 HEe JOCHArHE BEMMYMHUN A®.

EnekTpuuHi curHanu, amnnityaa skux nponopuiiHa TemneparypigeneMeHTapHux AinsHoK Ha

noBepxHi ob6'ekTa KOHTpornto 1, Taknx AinsgHok moxe N=m-n, ge p , e B MiHIManbHUA KyT

NMOBOPOTY, IO YTBOPIETLCS NPWU Mogadvi OOHOrO KEPYHYOro iMnynbCy Ha KPOKOBUM OBWTNYH 6, 3
BMXOAiB iH(pavepBOHOro npuimada 5 HagxogaTb Ha BxoAu 1 6ydepHoro perictpa 22, akun
AT ==

3anam'aToBye iHpopmaLilo B aHanoroBomy BUrMsdi Ha yac f . 3anuc B OydepHuin perictp 22

NPOBOAUTLCA B MOMEHT HaAXOKEHHHA curHany 3 Buxody AinbHuka yactotn 20. Komytatopom 23
3[JACHIOETLCS 34NTYBaHHSA iHopmalii 3 OydepHoro perictpa 22 3 HacTyMHUM i NEPETBOPEHHSIM i3
napanensHOro B1Aay npeacTaBneHHs B MOCNIAOBHUNA.

CchopmoBaHuin TakMMm YMHOM curHan 3 Buxody komytatopa 23 noTpannge Ha nepumin Bxig BKB
29, a TakoX Ha nepumn Bxig apyroro AL 34, B sikoMy BiH NepeTBOPHOETLCS B LIPPOBY chopmy.

B MoOMeHT, konu wBunakocTi obepTaHHA giadpparmm 3 Ta 06'ekta KOHTpoNto 1 cTalTb cTanMmn Ta
3riAHO 3 KOPUCHOIO MOAENSII0 HAa BENUYMHY A® CUrHanu norivyHoro Hyns 3 BMXodiB komnapaTopa 12 Ta
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iHBepTopa 11 (komnapaTop 12 Ta iHBepTOp 11 MalTb NOPOrK YyTNUBOCTI) HAAXOAATL, BIANOBIAHO, Ha
nepwwun i gpyrun Bxogu enemeHta AbBO-HI 15. Ha Buxofi ocTaHHbOro 3'sBNSETLCA CUrHamn norivyHoi
OAMHWLI, SIKMN HaOXoAMTb Ha APYrvi BXig nepworo enemeHTta | 16 Ta BigkpmBae moro. Imnynbcu 3
BUXoAy AinbHuka Yactotn 20 yepes BigKkpUTUM Neplumi enemeHT | 16 HagxoaaTb Ha BXig nepLioro
nivunbHUKa 17, KM NOYMHAE BigpaxoByBaTU OCTaHHI.

eHepaTop Hanpyru, WO 3MiHETbCA cTyniH4acto, 30, nepwwuin 27 Ta Apyrun 28 KepoBaHi
nigcvntoavi i NM3b 26 npuaHayeHri ons dpopmyBaHHA curHanis posroptan BKB 29. CurHan yacTtoToro
fn, Wo HagxoOQuTb Ha BXig reHepaTopa Hanpyru, Wo 3MiHIETBCA cTyniHYacTo, 30, Ha BUXOAi npuimae
CTyniH4yacty dopmy (MICTUTb N CKNagoBWX) i nNodaeTbCs Ha BxoAw nepworo 27 i gpyroro 28
KepoBaHUX nigcunoBayiB, koedilieHT NiACUNEHHS SKMX 3adaeTbCs BMXigHMMKM curHanamu 36 26.
KoediuieHTn nigcMneHHsa nepluoro 27 Ta Apyroro 28 kepoBaHuX NiACUNOBaYiB 3a4al0TbCA Tak, WO Ha
ix BUxogax oopMyoTbCs curHanm, nponopuivHi Rising; Ta Ricosej, BignosigHo, ae Ri- pagiyc, ¢j - KyT
KOOpAMHaTK eneMeHTapHOI insHKM NOBEPXHi 06'ekTa KOHTPOMO 1 B MONSIPHIA CUCTEMi KoopauHaT.

i=0,n j=0m

Ha nepwy BxigHy wuHy MN3B 26 curHanu HagxogaTb 3 MepLloro nivunbHuKka 17, koedilieHT
nepepaxyHky sKoro pgopiBHioe T. B pesynbtati Ha ekpaHi BKB 29 npu HasBHOCTI ogHoro
iHopMaUiiHOro curHany, ABOX CUrHariB po3ropTku Ta curHany 3 BUXOoZdy NepeTBoptoBava Harnpyra-
vyacTtoTa 19 dhopmyeTbCs 300paXKeHHs, WO BiANOBigae TENOBOMY Moo 06'ekTa KOHTponto 1.

Y Bunagky, KoM HEMAE MOXIMBOCTI CYMICTUTU OMTUYHY BiCb NMPUCTPOK Ta FEOMETPUYHY BiCb
06'ekTa KOHTponto 1, TO6TO, KOMM CNOCTEPEXEHHSA NPOBOAUTLCS Mid NEBHUM KYTOM [0 reOMeTpUYHOi
oci obG'ekta KOHTpomMto 1, MOro TEnsioBMI MOPTPET CNOTBOPHETLCA | Ha ekpaHi BKB 29 3samicTtb
TEeNnoBoro nopTtpeTa, WO BiAMNOBIAAE KOHUEHTPMYHMM Konam, byae 3'aBnatuck eninconogibHe
306paxeHHs. [1na komneHcauil Takoro CoTBOPEHHSI NPONOHYETLCS HACTYMHUIA NiAXiA.

Bigomo, 10 piBHAHHS eninca y [lekapToBin cMCTEMi KOOpAMHAT Mae BUIMsAg

N yz

—2 + —2 = 1

a“ b

: )

Oe X, y - TOpu3OHTanbHa i BepTUKanbHa OCi CMCTEMM KoopauHat, a, b - ropmsoHTanbHa i
BepTUKanbHa niBoci eninca, BignosigHo, a R, ae R - pagiyc kona KOHTponboBaHOro ob'ekTa.

Mepeigemo y NonspHy CUCTEMY KOOpAMHAT, BUKOPUCTAaBLLX (DOPMYIIM
X =T -COSQ,

y=r-sing, )

ae r - "pagiyc" eninca, ¢ - KyT NOBOPOTY pagiyca r.
I;l,ELCTaBn?n;TC((gg (a (1) Ta oTpmaemo Bupas

bz—rz-sinch

®3)

OTxe, Tenep, Malo4yn B OyAb-sIKMA MOMEHT Yacy NapameTpu KyTa NnoBopoTy ¢ Aiacdparmu, MeHLy
niBBicb eninca b Ta BigcTaHb Big ueHTpa eninca go woro kpaw ("paaiyc” eninca), MOXHa BiZHOBUTK
pearnbHU1 pagiyc CrnoTBOPEHOro Kona.

Lle peanizoBaHo B 65oui 06pobkn curHany 21, siknii dpikcye KyT ¢, napameTtpu b i r Ta nepegae ix
B O6nok obuncneHHs 25, B skomy 3a chopmMynoto (3) BU3HaAYaeTbCA OiINCHUI pagiyc CNOTBOPEHOro Kona.

BuxigHuin curHan 6noka obumncneHHs 25 3a gonomoroto nepuworo ALM 24 nepeTBoOproeTbes B
umdpoBMIn Koa i HaaxoauTb Ha Apyry BxigHy wuHy MN36 26, dopmytoun ckopuroBaHi koediuieHTu
nigcuneHHs neplioro 27 i agpyroro 28 kepoBaHMX NiACUOBaYiB, siki BiGHOBMIOIOTL PO3Mip 300paXkeHHS
npu noro BueeneHHi Ha BKB 29.

Cnig Big3HauMTK, WO AOKU Pi3HMLA MK @3 | @1 HE JOPiBHIOE A®w=CONSt, TO cUrHan NoriYyHoro Hyns
3 Buxogy enemeHta HIl 14 6nokye pobGoty OydepHoro perictpa 22, komyTtatopa 23, NepLUoro
niynneHuka 17 ta BKB 29.

BusHauyeHHs1 HanbinbL HarpiToi TOUKM 06'eKTa AOCNIAXKEHHS B NpoLEeci noro poboTu BigdyBaeTbest
HacTynHUM 4YuHOM. MOoCNiAOBHICTE cuUrHanis 3 BUMXOAY KoMmyTaTopa 23 noTpannse Ha neplunn Bxig
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apyroro AUIT 34, B skoMmy 3a curHanom 3 BUXOAY NepLUOro neperBoptoBava Hanpyra-dactora 19
30INCHIOETBCA X nepeTBOpPeHHA B uudpoBun kod. Mo 3akiHYEHHIO MNepLloro nepeTBOPEHHSA B
nepwomy LmcppoBomy komnapaTopi 37 34IMCHIOETLCS NOPIBHAHHA LM(POBOro Kogy 3 BUXoay ApYroro
AUIM 34 Tta HynbOBOro KoAy, 3anucaHoro B nepwomy perictpi 36. Ha Buxogi neplioro LnudpoBoro
KomnapaTtopa 37 3'9BNSETbCA CUrHan foriyHol OaUHULI, SIKMM BigKpuBaeTbCcsa TpeTin enemeHT | 35 i 3a
CcurHanom 3 BMXo4y nepeTBopioBava Hanpyra-dactota 19 umndposuin kog 3 suxoay apyroro AL 34
3anucyetbca B nepwuin perictp 36. MNMpn 4eproBomy LMKAI aHaNoro-umMgpoBoro NepeTBOpPeHHs Ha
Buxogi gpyroro AL 34 3'aBnseTbCca UMMPOBUA KoL, SKMA MOPIBHIOETLCA 3 KOAOM, 3anvcaHuM B
nepomy perictpi 36. | akwo undposun kog Ha Buxogdi gpyroro AL 34 nepesullye ko, 3anucaHui
B nepwomy perictpi 36, To BigOyBaeTbCa nepesanuc kogy B nepwui perictp 36. TakuM 4YMHOM B
npoLeci aHanoro-umMdpoBoro NepeTBOPEHHs CUrHanis, WO BiAMNOBIAATbL TemMnepaTtypi Pi3HUX TOYOK
ob'ekta pocnimkeHHsA, B nepwomy perictpi 36 36epiraeTbCa koA, WO BiANOBIAAE HaMBULLIN
TemnepaTypi ob'ekta gocnimpkeHHa. Mo 3aBepLUeHHIO NoBHOro 0bepTy AocnigxyBaHoro ob'ekta Ha
nepwwomMy BuMXOAi Apyroro niyuneHuka 31, koediuieHT AineHHA skoro AopiBHE N, 3'9BNseTbCs
iMNynbC, SKMM iHdopMauis 3 nepworo perictpa 36 nepenucyeTbCa B Apyrun perictp 32 Ta
BMBOOUTBLCA Ha undpoBun ingmkaTop 33. o 3aBepLUEHHIO 3a3Ha4YeHOoro iMnynbCy Ha ApYroMy BUXOAi
apyroro niynnebHuka 31 3'9BNAeTbCa KOPOTKUIM iMNYNbC, SKMM nepLunii perictp 36 0OHyNseTbCS.

3a3Haunmo, Lo undpoBUin KOA, KU BiANOBiAAe TENNIOBOMY NOPTPETY AOCNiaxXyBaHOro ob'ekTa, 3
Buxoay apyroro AL 34 nepenaetbca B EOM ans noganblioi o6po6ku.

KoHTponb 3a LWBWAKICTIO HApOCTaHHA Temnepatypu B Touuli 3 HaMBULLOK TeMnepaTyporo
OOCnigaKyBaHoro 06'ekra 34iCHIOETECA TakUM YMHOM.

B mMOmMeHT, Konm 3a curHanom 3 nepLuoro Buxogy Apyroro nidmnbHuka 31 iHpopmaduis 3 nepLioro
perictpa 36 nepenucyetbcsa B Apyrun perictp 32, Ta iHdopmauis, wo 3bepiranacb B ApyroMmy pericTpi
32 umm xe curHanom 3 gpyroro perictpa 32 nepenucyeTbcs B TpeTiv perictp 38. BHacnigok uboro B
umdposomy cymatopi 40 obumcnoeTbes pisHUUA UMEPOBUX KOAIB, WO BiAMOBIAATbL HANBWULLIN
TemnepaTypi B MOTOYHUA MOMEHT Yacy (LndpoBMI KO 3anvMcaHui B opyrui perictp 32), Ta HanBULLIOi
TemnepaTtypu, fka Mana Micue npu nonepegHbOMy MOBHOMY oOepTi B npoueci CkaHyBaHHS
TemnepaTypHoro nonsi ob'ekta koHTponto 1 i 30epiraeTbcst B TpeTboMy pericTpi 38. 3asHaueHa
pisHMUA KOAiB | siBNsAe cobolo LWBMAKICTL 3MiHWM TemnepaTypu, sdka y BuUrnsagi undpoBoro kopy
HagxoauTb B ApYyrnin umdpoBui komnapatop 41 i NOPIiBHIOETLCS 3 LMPOBUM KOAOM, LLO 3anMcaHui B
Onoui 3agaHHa Temnepatypu 39. Y pasi NepeBULLEHHSI OCTaHHbLOIO KOA4Y Ha BMXOAi AOpPYroro
uudppoBoro komnapartopa 41 3'9BNSAETLCA CUrHan, kMM BMUKaETbCH iHAWKaTOp 42 i onepaTuBHUN
nepcoHan nNpuMMMae pilleHHs Npo TEXHIYHMI CTaH idonauii ob6'ekta KOHTpono 1 Ta MOXMMBICTb MOrO
noganbLUoi ekcnnyaTauii.

®OPMYIJIA KOPUCHOI MOLENI

MpucTpin gns 6e3koOHTaKTHOrO BMMIPIOBaHHA TemnepaTypw, Wo MiCTUTb 06'ekTMB, giadparmy, oTBip
AKOI ABNsie coDOK CEKTOp 3 BEPLUMHOK Ha OMTUYHINA OCi, A3epkarno, BUKOHaHe y BWUrMA4i KOHyca,
NPSIMONIiHIVHI TBipHI OOKOBOT KOHYCHOT MNOBEPXHi SIKOr0 YTBOPHOKOTL KYT NPWU BEPLUMHI, MEHLUMI Hix 90°,
a npAMONIHINHI  TBIPHI LEeHTpanbHOi KOHYCHOI MNOBEPXHi YTBOPKOWTb KyT npu BepliunHi 90°,
iHppavyepBOHUI NpuiiMay, Wo siBnsie cobot Habip iHpayepBOHUX CEHCOpPIB, pPO3TallOBaHMX Ha
rofIOBHIN ONTUYHIM OCi OAWH 3a OAHWUM, MpUAMAanbHi NNOWAAKM SKUX NeprneHOuKynapHi rornoBHIN
ONTUYHIA OCi, KPOKOBWWA [AOBUryH, [Ba MepeTBoOptoBadi Harpyra-4acrtota, Uudpo-aHanorosum
nepeTeBoploBaYy, TPU enemeHTn |, peBepcuBHUI NIYUNBLHUK, IHBEPTOP, KOMnapaTop, nepeTeBoptoBay
yactoTa-Hanpyra, enemeHT HI, enemeHT ABO-HI, ABa niuvnbHWKKM, MKepeno OMOpHOI Hamnpyru,
AiNbHWK YacToTu, 6nok obpobkn curHany, OydepHun perictp, kKOMyTaTop, ABa aHanoro-uudgposi
nepeTBopioBaYi, 610K 0BYMCIIEHHS, NOCTIMHWMIA 3anam'dToByOUMA GIOK, ABa Kepytodi migcuniosadi,
BiJEOKOHTPONbHUI BNOK, reHepaTop Hanpyryu, WO 3MIHIETLCS CTyMNiHYacTo, ABa PericTpy, nepLuni
undpoBM KoMnapatop Ta UMGPPOBUA IHAMKATOP, MPUYOMY BMXOOU N iHPPaAYEPBOHUX CEHCOpIB
iHpayepBOHOro nMpuMaya 3'egHaHi 3 BxigHMMK WmHamu BydbepHoro perictpa Ta nepeTBoptoBaya
yacToTa-Hanpyra, BuXifHa LUMHA PEeBEepPCUMBHOrO NiYMnbHMKa NigknioveHa A0 BXiOHOT WWHU uudpo-
aHanoroBoro nepeTeBoploBaya, BuXig Akoro 3'egHaHUW 3 BXOAOM ApYroro nepetBoptoBava Harnpyra-
yacToTa, BMXif SKOro nigkni4eHun 40 KpOKOBOro ABUryHa, Ban SIKOro 3s'a3aHuii 3 giadgparmoro, BuXia
AXXepena onopHOI Hanpyry NigKMYeHMn 40 BXo4Y MEpLUOro NepeTBopioBaYya Hanpyra-4acroTa, Buxig
AKOro 3'eQHaHWMiA 3 OpyrMMyM BXOL4aMW BiOE€OKOHTPONbHOro 65oka Ta gpyroro aHanoro-umgpoBoro
nepeTBoOploBaya, 3 NepLUMM BXOAOM KOMyTaTopa Ta 3 BXOA4aMu reHepaTtopa Hanpyru, Wo 3MiHIETbCA
CTYNiHYacTO, Ta AiflbHUKa YacTOTK, BUXIiA AKOro NigKmYeHuin 0o NepLunx BXO4iB nepLoro enemMeHTa |
Ta OydepHoro perictpa, BWXig neplioro enemeHta | 3'€egHaHuM 3 neplimMM BXOLOM MNEPLLOro
nivunbHWKa, ApYrun BXi4 SKOro nigknioYeHwn Oo Buxoay enemeHta HI, nepwwn Bxig gpyroro
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enemeHTa | 3'egHaHui 3 BuxogoM enemeHTa HI, Buxig skoro nigKMYeHWA [0 M'ATOro BXoay
BiJEOKOHTPONbHOro 6noka Ta Ao Apyrux BXOAiB KoMyTaTtopa Ta GydepHoro perictpa, BUXigHa LUKHA
SKoro 3'egHaHa 3 BXiQHOK LUMHOK KOMyTaTopa, BMXi4 SKOro NigkmiovYeHun OO0 neplumx BXO4iB
BiJEOKOHTPONBLHOIO GrioKa Ta APYroro aHanoro-LmMdpoBOro NnepeTBopoBaYa, BUXigHa LWNHa NepLuoro
niynnbHWKa 3'egHaHa 3 MEpLUOD BXIAHOK LUMHOK MOCTIMHO 3anam'aTOBYHYOro ©Orfoka, nepluvn i
OpYrMin BUXOAWM SIKOrO MiAKMtoYeHi, BigNOBIAHO, A0 APYrMx BXOAiB MEpLUOro i ApYyroro Kepyrumx
nigcunoBadis, nepwi BXoAuM SKMX 3'€dHaHi 3 BUXOOOM reHepaTtopa Hanpyru, Lo 3MIHIOETLCS
CTYNiHYacTo, a BMXOAM MigKIOYEHi, BiANOBIAHO, A0 TPETbOro i YeTBEePTOro BXOAiB BiJEOKOHTPOSIbHOIo
6noka, Buxig gpyroro enemeHTa | 3'egHaHuii 3 TpeTiM BXOOOM PEBEPCUBHOMO NiYnnbHMKA, BMXigHa
wnHa BydepHOro perictpa nigknioveHa [0 BXiAHOI LWKMHWM Gnoka oB6pobku curHany, BuXig SKOro
3'egHaHMiA 3 BXxOAOM ©Onoka obyMcneHHs, BMXig SKOro MigknioYeHun A0 BXOA4Yy NEepLUoro aHamoro-
LUMdpPOBOro nepeTBoptoBaya, BuXigHa LWIMHA SKOro 3'eAHaHa 3 APYrol BXiQHOK LUMHOK MOCTINHO
3anam'aToByoyoro 6roka, BMXig NepLloro nepeTsoproBava Hanpyra-4actoTa NiaKMYeHn 4o Bxoay
Onoka obpobku curHany, BuXig nepeTBopioBava YacToTa-Hanpyra 3'€4HaHuMn 3 NepLiMM BXOOOM
KomMnapaTtopa, OPYruMi BXig SKOro MigKMYeHM 00 BUXOAY [Kepena OMOpHOi Hanpyru, a Buxig
3'eQHaHMIA 3 MNepwuMM BXOO4aMWM PEBEPCUBHOrO nivmnbHuka, enemeHta ABO-HI Tta 3 Bxogowm
iHBEepTOpa, BUXig SKOro Nigknio4YeHnin 4o APYrMX BXOAIB PEBEPCMBHOIO NidnnbHMKa Ta enemeHta ABO-
HI, Buxig akoro 3'egHaHuin 3 gpyrMm BXOAOM NepLlloro enemeHTa | Ta 3 Bxogom enemeHta Hl, Buxig
AinbHMKa 4acToTU MigKMOYEHMA OO APYroro BXxody Apyroro enementa |, BuxigHa uudpoBa LUMHA
Opyroro aHanoro-umdpoBOro nepeTsoptoBava 3'€edHaHa 3 BXiAHOK LMAPOBOK LUMHOK NepLloro
pericTpa, BuxigHa uudpoBa LUKHA AKOro NiaknoyeHa 40 BXigHOT uMdpoBOI LUNHKM APYroro perictpa 1a
A0 nepLoi BXigHOI LMdPOBOI LWMHM NepLIoro LnMgpoBoro komnapartopa, Apyra BxigHa undposa LmHa
AKOro 3'eé4HaHa 3 BMXiOHOK LUEPOBOIO LMHOK APYroro aHanoro-undgpoBoro nepeTeoptoBaya, a Buxig
NigKITIOYEHNA 40 OPYroro BXoA4y TPeTboro enemeHTta |, nepwmin Bxig SIKOro pasom 3 BXo4OM ApPYroro
niymnbHuKa 3'egHaHi 3 BMXOAOM MepeTBOploBavYa Hampyra-yactoTa, BuXig TpeTboro enemeHTa |
NiAKNIOYEHN 40 NEPLUOro BXo4y NepLUoro perictpa, BXig Apyroro perictpa nigaknioYeHnin 4o nepLioro
BUXOAY APYroro nidunbHWKa, BUXigHA UWpoBa WWHA [pyroro perictpa 3'egHaHa 3 BXIiQHOW
LMGPOBOIO LUMHOK LMGPOBOro iHAMKaTopa, BuXigHa LUMdpoBa LUMHA OPYroro aHanoro-umgpoBoro
nepeTeoptoBaya nigknioveHa o EOM, sakuii Bigpi3HAETbCA TUM, WO BBEAEHO TPETIM pericTp,
umdpoBuii cymaTop, GNok 3agaHHa TemnepaTtypw, iHOMKaTop Ta Apyrvi umdpoBuUA komnapaTop,
npuyomy BuxigHa uMcpoBa LWKHA APYroro perictpa 3'egHaHa 3 NepLuoko BXiAHOK LUGPOBOIO LLNHO
LUMdpoBOro cymatopa Ta 3i BXiAHOK LMEPOBOIO LUMHOK TPETbOro perictpa, BuxigHa LMdposa WnHa
AKOro nigkntoyYeHa 4o Apyroi BXigHOT LmMdpoBOi WWHWM LndpoBOro cymaTtopa, BuxigHa undposa wnHa
AKOro 3'edHaHa 3 ApYrol BXiOHOK UMAPOBOKD LUMHOK ApYyroro uUMpoBOro komnapartopa, neplua
BXiAHa UM poBa LUMHA SKOro MigkmnoyeHa 00 BUXigHOI LndpoBoi WnHM Brnoka 3agaHHAa TemnepaTtypu,
a Buxia 3'egHaHWi 3i BXOOOM iHAMKaTOpa, BXif TPETbOro perictpa nigkmoYeHnn 0o nepLioro Buxony
ApYyroro nivynneHuKa, Apyrun BUXig SIKOro 3'egHaHum 3 ApyruMm BXOAOM MepLloro pericrpa.
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