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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 npuctpinn ana 6e3koHTakTHoro BuMmiptoBaHHst TemnepaTtypu (A.C. CPCP Ne 1818943,
M. kn. GO1K 13/08, G01J 5/28, 6ton. Ne 20, 1993), wo mictuTb 00'ekTMB, Aiadparmy, OTBip SKOI ABMSE
cobo0 CEKTOp 3 BEPLUMHOK Ha OMTUYHINA OCi, A3epKano, BUKOHAHE Yy BUMMsSAi KOHyca, NPSMOSiHiAHI
yTBOpOtOUi  BOKOBOI KOHYCHOI MOBEPXHi SIKOrO YTBOPKOKTH KyT NPW BEPLUMHI, MeHwui 3a 90°,
a NPSAMONIHIVHI  YyTBOPIOKOYI  LIEHTpanbHOI KOHYCHOI MOBEPXHi YTBOPHOKOTb KyT npu BeplumHi 90°,
iHbpavepBOHUI NpunMad, Lo aBnge coboto Habip iHdpadepBoHux (1Y) ceHcopiB, po3TallOBaHNX Ha
FOMOBHIN OMNTWMYHIN OCi OOMH 3a OOHUM, NPUAMAarnbHI NMOWAAKA SKUX MNepneHaMKYNApHi roNoBHIN
ONTUYHIA Oci, BMxoan n |Y-ceHcopiB 3'egHaHi 3 BXigHMMK LWMHamMu GydepHoro perictpa 6Gnoka
nepeTBOpeHHs iHbopMaLlii Ta nepeTBopioBaYa YactoTa-Hanpyra Grnoka KepyBaHHS i CMHXPOHi3alii,
BUXiZ SKOro MigKMOYEeHUn 4O NepLIoro BXody MepLloro aHanoro-undpoBoro nepersoptoBada Groka
KepyBaHHS i CUHXPOHi3aUii, BUXigHa LMHA SKOro 3'e4HaHa 3 MepLuol BXIAHOK LUMHOK KoMMapaTopa
Ornoka KepyBaHHS i CMHXPOHI3aUii, Apyra BXigHa LMHA SKOro nigknioveHa 40 BUXIOAHOI LWWHWM ApPYroro
aHanoro-undpoBoro nepeTeoptoBada 6roka KepyBaHHS i CUHXPOHI3aLii, a nepwuin i apyruin Buxoau
3'egHaHi BiOMOBIAHO 3 MepWWUM i OPYrMM BXo4aMu PEBEPCUBHOrO nidnnbHMKa Ornoka KepyBaHHS i
CWHXpPOHi3aUii, BMXigHa LWKWHA SKOro MNigknyYeHa A0 BXigHOI  WWMHW  LMdpO-aHanoroBoro
nepeTBoptoBaya Onoka KepyBaHHSA | CUHXPOHi3auil, BMXig SKOro 3'egHaHWA 3 BXOAOM OpYroro
nepeTBopioBaya Harnpyra-4yactota 6roka KepyBaHHS! i CMHXPOHi3aLii, BMXig SIKOro nigkroyYeHuin Oo
KPOKOBOrO ABUryHa, Ban SKOro 3B'd3aHui 3 gdiacdpparmoro, BuUXig Axepena onopHoi Hanpyrn 6roka
KEpYBaHHS | CUMHXpOHi3aUii nigKknYeHUWn [0 Neploro Bxody [APYroro aHamoro-undpoBoro
nepeTBoptoBada brnoka KepyBaHHS i CMHXPOHI3aLii Ta 4O BXO4y NepLloro nepeTBoproBaya Hanpyra-
yactoTa 6Groka KepyBaHHA i CUHXPOHi3auii, BUXig SKOro 3'egHaHuWiA 3 OpyruMy BXodamu Apyroro
aHanoro-umM@poBoro nepeTBoptoBada 6noka KepyBaHHS | CUHXPOHI3auii, BiA€OKOHTPOMbLHOIo
npucTpoto 6rnoka BMMIpOBaHHSA Ta aHanoro-undgpoBoro nepeTsoptoBaya 6110ka NigrotToBKM AaHUx Anis
BBegeHHs B EOM, 3 nepwum BXOAOM KomyTaTtopa n BXOAiB Ha OAWH BuXig Gnoka nepeTBOpEeHHs
iHpopmauii Ta 3 Bxogamu iHTepdencHoro npuctpoto 6noka nigrotoBku aaHux ans eeBegeHHs B EOM,
reHepaTtopa Hanpyru, WO 3MIHIETbCS CTyniH4acTo, Grioka BUMIPIOBaAHHS Ta MEPLUOro AinbHuKa
YacToTn Gnoka kepyBaHHSl i CMHXPOHi3aLii, BMXig SKOro MigKMOYeHMA A0 Meplumnx BXoAiB NepLuoro
enemeHTa | 6rnoka kepyBaHHs i CUHXPOHI3aLii, 6ydepHoro perictpa 65oka nepeTBOPeHHS iHdbopMalLii
Ta A0 BXO4y ApYroro AinbHWKa 4acTtoTu Gnoka kepyBaHHS i CMHXPOHi3auil, BMXig Akoro 3'egHaHMn 3
APYrvMMuK BXxOo4amu nepLioro aHanoro-uudpoBoro nepetsoptoBaya 6noka KkepyBaHHS i CUHXPOHi3aLii
Ta gpyroro enemeHTa | 6roka KepyBaHHS | CUHXPOHI3aLii, NepLInin BXig AKOro MigKmiovYeHnn 4o Buxoay
enemeHTa HI 6rnoka kepyBaHHS i CMHXPOHI3aUii, a BMXig 3'€4HaHWA 3 TpeTiM BXOAOM PEBEPCUMBHOIO
niymnbHWKa Brnoka kepyBaHHS i CUHXPOHi3auii, TpeTil BUXig neplioro komnapartopa 6noka KepyBaHHS i
CUMHXPOHi3aUil NigKnoYeHnn 4o Apyroro BXOA4yY nepLuoro enemMeHTa | 6roka kepyBaHHs i CUHXPOHi3aLii,
BMXig SIKOro 3'€¢JHaHUN 3 MepLUIMM BXOLAOM NidnnbHUKA Broka KepyBaHHS i CUHXPOHi3aLii, pyrui BXig
AKOro MigkntodeHun o suxony enemeHta Hl 6roka kepyBaHHS | CMHXPOHi3aLii, BXid siKoro 3'egHaHum 3
TpeTiMm BMXOOOM Komnapatopa Onoka KepyBaHHA i CUHXpOHi3auii, Buxig enemeHTa HI 6noka
KepyBaHHS | CUHXPOHi3aUii NigknoyYeHWn OO N'ATOro BXOA4Y BiAEOKOHTPONbHOIO MpuUCTporo Broka
BMMIpIOBaHHA Ta 0O APYrux BXOAiB KOMyTaTopa N BXOAiB Ha OAMH Buxig Onoka nepeTBOpeHHS
iHpopmauii Ta 6ydepHoro perictpa 6noka nepeTBopeHHs iHhopmaLii, BUXigHa WKHA AKOro 3'egHaHa
3 BXiHO LUMHOO KOMYyTaTopa N BXOAiB Ha oAuH Buxig 6noka nepeTBopeHHs iHdopMmalii, BUXig sKoro
NigKNioYeHMn 00 MNeplumMx BXOAIB BiJEOKOHTPONBHOIO MPUCTPOK0 Grioka BMMIPIOBAHHA Ta aHarnoro-
uucppoBoro nepetsoptoBaya 6roka nigrotToBkn gaHux Ansa seedeHHs B EOM, BuxigHa wwuHa skoro
3'‘egHaHa 3 BXIQHOK LUMHOK iHTEepdenCcHOro NpucTpolo 6rioka MiAroTOBKM AaHWX ANS BBEOEHHS B
EOM, BuxigHa wuMHa sikoro nigkntoveHa o kin EOM, BuxigHa wuvHa niyvnbHUKa 6n1oka KepyBaHHS i
CUMHXpOHi3auil 3'egHaHa 3 BXiOHOK LUMHOK MOCTIMHOIO 3anaM'aTOBYHYOro npuctpoto 6rnoka
BUMIpIOBaHHS, NEPLUNA | ApYrMiA BUXOOM SKOrO NiAKMKOYEHi BiANOBIAHO OO ApPYruX BXOAiB NepLuoro i
OPpYroro Kepywuux nigcunoBadyie 6noka BUMIPIOBaHHSA, MNepLUi BXOAM SIKMX 3'€HAHi 3 BMXOLOM
reHepaTtopa Hanpyru, WO 3MiHIOETbCA CTyMiHYacTo, Groka BUMIPIOBAHHS, a BMXOAW MiOKMOYEHI
BiANOBIOHO OO TPETLOrO i YETBEPTOro BXOAIB BiAEOKOHTPONBHOIO NPUCTPOLO Oroka BUMipIOBaHHS.

[ONoBHMM HeOonikoM [aHoro MPUCTPO € Te, WO BiH He [03BOMsE€ BM3HA4YaTWM Hanbinblue
3HAYEHHS TemnepaTtypu TENMOBUX MOMIB, Hanpuknag oOMOTOK MOTYXHUX €NEKTPUYHMX MaLLVH, Lo
3BYXKye (OyHKUIOHanNbHIi MOXNMBOCTI MNPUCTPOIO B 3agadi CrnocTepexeHHs 3a ob'ektamu, WO
obepTalTbCs, 30KpeMa NOTYKHUMWN €NEKTPUYHUMN MaLLMHaMMU.

Ak Hanbnwxkumn aHanor BubpaHo NpuCTpii Anst 6E3KOHTaAKTHOrO BUMIPIOBAHHA TemnepaTtypu
(MaTeHT Ykpainm Ne 20999, M. kn. GO1K 13/00, 6ton. Ne 2, 2007), wo mictuTb 06'ekTuB, giadparmy,
OTBIp SIKOI IBNA€ COBOK CEKTOP 3 BEPLUMHOK Ha OMNTUYHIN OCi, A3epKano, BUKOHaHe Yy BUIMsA4i KOHyca,
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NPSAMONIHIVHI YyTBOPIOOYI BOKOBOI KOHYCHOT MOBEPXHi AKOro YTBOPIOKTbL KYT NPU BEPLUMUHI, MEHLLMI 3a
90°, a NPAMONIHIVHI YTBOPIOKOYI LLEeHTPanbHOI KOHYCHOI MOBEPXHi YTBOPIOOTE KyT npy BepuunHi 90°, 14
npunmady, Wwo sBnsie coboto Habip 1Y ceHcopiB, po3TallOBaHWX Ha FOMIOBHIA OMTUYHIA OCi OguH 3a
OAHWM, NPUAManbHi NNowankn aKkMx NnepneHanKynspHi FONOBHIN ONTUYHIN OCi, KPOKOBUIN OBUrYH, ABa
nepeTBOplOBadi Hanpyra-yactoTa, uudpo-aHanorosun nepeteoptoBad (LIAl), gBa enemeHTtun |,
peBEPCUBHUIN TNiYUIbHUK, iHBEPTOp, KOMMapaTop, MepeTBoproBad 4actoTa-Hanpyra, enemeHTt HI,
enemeHT ABO-HI, niuunbHMK (B noganbliOMy - MEPLWA NiYUNBbHUK), MKEPeno OMOpPHOI Hamnpyry,
AINbHUK YacToTu, 6rok obpobku curHany, GydepHUn pericTp, komyTaTtop, ABa aHanoro-ungpoBumx
nepetsoptoBadi (ALIM), 6rnok obuucneHHs, nocTinHui 3anam'atoBytouni 6nok (M36), ABa kepytodi
nigcvnioBavi, BigeokoHTponbHU 6nok (BKB), reHepaTtop Hanpyru, WO 3MiHIOETLCA CTYNiHYacTo,
iHTepdencHnn 6nok, npudomy Buxoam n Y ceHcopiB IY npunmava 3'egHaHi 3 BXiQHUMU LUMHAMU
OydepHoro perictpa Ta nepeTBopioBaya YacToTa-Hanpyra, BUxigHa LUMHa PeBEPCUBHOMO NiYUNbHMKA
nigkrodeHa 0o BxigHoi wwuHu LAT, Buxia sikoro 3'egHaHnin 3 BXOAOM APYroro nepeTBoptoBava
Hanpyra-4actoTa, BWXig SKOro nigKNIOYEHWA [0 KPOKOBOrO [ABWryHa, Ban $KOro 3B'dA3aHWi 3
fdiacparmoto, BMXi4 AKepena OnMopHOI Hanpyrn NigknioyYeHUWn 0o BXOA4y MepLUoro nepeTsoptoBava
Hanpyra-4acTtoTa, BuXxig sikoro 3'egHaHui 3 gpyrummn Bxogamum BKB Ta gpyroro AL, 3 nepumm
BXOAOM KOMyTatopa Ta 3 Bxogamu iHTepdencHoro 6noka, reHepatopa Hampyru, WO 3MiHIOETbCS
CTYNiHYacTo, Ta AiflbHUKA YacTOTK, BMXia AKOro NigKnoYeHnin 4o nepLunx BXo4iB nepLuoro eniemeHTa |
Ta OydepHoro perictpa, BuXig neploro enemeHta | 3'€egHaHuMn 3 nepluMM BXOAOM MNEPLLOro
nivunbHWKa, APYrvrM BXi4 SKOro nNigknioyYeHwn [o Buxody enemeHta HI, nepwwun Bxig gpyroro
enemeHTa | 3'egHaHun 3 BUXxogom enemeHta Hl, Buxig akoro nmigknioveHun oo n'storo sxogy BKB Ta
A0 OpyrMx BXoAiB KomyTaTopa Ta OydepHoro perictpa, BuxigHa LWIMHA SKOro 3'egHaHa 3 BXigHOH
LUMHOK KOMyTaTopa, BuXig AKOro nigknioveHui go nepwwmx sxogis BKB ta gpyroro AL, BuxigHa
LUMHa [Koro 3'edHaHa 3 BXiAHOK LUMHOK iHTepdencHoro 6oka, BMXigHa WMHA SKOro migknyeHa go
kin EOM, BuxigHa LWMHa nepLuoro nivyvMnbHUKa 3'eqHaHa 3 nepLuoto BxigHow wuHoto MN36, nepwun i
ApyrMin BuMXoOu €KOro MigKMYeHi BignoBiAHO 40 ApYrMX BXOAIB NEpLIoro i ApYyroro Kepyruumx
nigcunoBadis, nepwi BXoAuM SIKMX 3'€dHaHi 3 BUXOOOM reHepaTtopa Hanpyru, Wo 3MIHIETbCSA
CTyNiHYacTO, a BMXOAM NiAKMNIOYEHi BignoBigHO OO TpeTboro i yetBepToro Bxoais BKB, Buxig gpyroro
enemeHTa | 3'egHaHU 3 TpeTiM BXOOOM PEBEPCMBHOMO MidnnbHMKA, BuXigHa wWWHA OydepHoro
pericTpa nigknoyeHa Ao BXigHOI LWKMHKM Groka obpobku curHany, Buxig sikoro 3'‘€egHaHWin 3 BXOO4OM
Onoka obuncneHHs, BMXig SIKOro niaknoyennin ao Bxoay nepiuoro AL, BuxigHa WWHa sikoro 3'eaHaHa
3 gpyroto BxigHotw wuHoto MN3b, Buxia neplioro nepeTsoptoBayda Hamnpyra-4acrtota nigknioyYeHun go
Bxogy 6noka obpobku curHany, BMxig nepeTBoptoBava YactoTa-Hanpyra 3'€gHaHui 3 NepLumMmM BXo40M
KOMMnapaTtopa, ApPYrMi BXig SIKOro MigknioveHun OO0 BUXOAY [pPKepena OMopHOI Hampyru, a Buxig
3'‘egHaHMA 3 MepwumMu BXO4aMW PEBEpPCUMBHOrO niunnbHuka, enemeHta ABO-HI Ta 3 Bxogom
iHBEepTOpa, BMXig AKOro MiAKIIOYeHUA 40 APYruX BXOAiB PEBEPCMBHOIO NiYnnbHKKa Ta enemeHta ABO-
HI, Buxig akoro 3'egHaHuin 3 gpyrnm BXOAoM nepworo enemMeHTa | Ta 3 Bxogom enemeHTa Hl, Buxig
AiNbHWKa YacToTy NigKNIYeHUn 40 OPYroro BXxody Apyroro enemMeHTa |.

[ONoBHMM HeOonikoM [aHoro MPUCTPO € Te, WO BiH He [03BOMSE BM3HA4YaTUM Hanmbinblue
3Ha4YeHHsA TemnepaTypu TEMMOBUX MONIB, Hanpuknag oOMOTOK MOTYXHUX ENEKTPUYHUX MaLUuH, Lo
3BYXKYE (DYHKLIOHAnNbHI MOXNMBOCTI MNPUCTPOID B 3adadvi CNOCTEPEeXeHHA 3a ob'ektamuy, WO
obepTatoTbes, 30KkpemMa NoTYKHUMU eNEKTPUHHUMUN MaLLUHAMMU.

B ocHoBy kOpuCHOI MOAeni MOCTaBMeHO 3agayvy CTBOPEHHSA MPUCTPOK Anst GEe3KOHTaKTHOro
BMMIpIOBaHHS TeMnepaTtypu, B SIKOMY 3a paxyHOK BBEAEHHS HOBMX ONOKIB Ta 3B'A3KIB MK HUMM
3'ABNSETLCS MOXNMBICTb BU3HaA4YaTU Hanbinblle 3Ha4YeHHs TemnepaTypy TENMOBUX MNOMiB, Hanpuknag
OBMOTOK MOTYXHUX €NEKTPUYHNX MaLLMWH, L0 PO3LINPIOE (PYHKUIOHANbHI MOXMAMBOCTI NPUCTPOI0 B
3ajadi CrnocTepexeHHa 3a ob'ektamy, WO obepTalTbCHd, 30KpeMa MOTYXKHUMU EneKTPUYHUMMU
MaLlMHaMM.

MocTaBneHa 3agaya BUPIWYETLCA TWUM, WO B NPUCTPi Ana OGEe3KOHTaKTHOro BMMIpHOBAHHS
TemnepaTtypu, Wo MicTUTb 00'ekTMB, Aiacdparmy, oTBip AKOi sSABNsie cobOK CEKTOp 3 BEPLUMHOK Ha
ONTWYHIN OCi, A3epkano, BUKOHAHE Yy BUIMsAAI KOHyca, NPSMONIiHiAHI yTBOPIOOYI GOKOBOI KOHYCHOT
NOBEPXHi SKOrO YTBOPIKOKTb KyT MNpyv BepLUUHi, MeHwun 3a 90°, a nNpsaAMONiHiAHI  yTBOpPtOOYI
LeHTpanbHOi KOHYCHOI MOBEPXHi YTBOPIOKOTL KyT npu BepwwuHi 90°, 1Y npunmay, wo sense coboto
Habip IY ceHcopiB, po3TalloOBaHUX Ha FOMOBHIN OMTWYHIN OCi OOWH 3@ OOHUM, NpUIAMarbHi Nnowaakn
AKX NepneHauKynapHi ronoBHIM ONTUYHIM OCi, KPOKOBWUA [ABUrYH, [Ba MepeTBOpioBadvi Hanpyra-
yacTtoTa, LAIl, ABa enemeHTU |, peBepCUBHUI NIYUNBHUK, IHBEPTOP, KOMNapaTop, nepeTBoptoBay
yactoTa-Hanpyra, enemeHT HI, enemeHt ABO-HI, nepwun niynneHuUK, MKepeno OMOpHOI Hanpyru,
OiNbHUK  yacToTn, 6nok obpobku curHany, OydepHu perictp, komyTaTtop, Aea AU, 6nok
obuncnenns, MNM3b, gBa kepytodi nigcunioBadi, BKB, reHepaTop Hanpyru, Wwo 3MIHIOETbCA CTYMiHYaCTO,
npudomy Buxoam n 14 ceHcopis 14 npuiimada 3'egHaHi 3 BXigHUMKU WiMHamu BydepHoro perictpa Ta
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nepeTBoploBaya YacTtoTa-Hanpyra, BUXigHa LUMHA peBEPCUMBHOrO NiYMnbHMKa MNigknioveHa 00 BXiAHOI
wnHn LIATT, Buxig sikoro 3'egHaHuin 3 BXOAOM ApYroro nepeTBopioBaya Hanpyra-4acrorta, BUXig sKoro
NiAKNIOYEHNA 00 KPOKOBOroO ABWUryHa, Basl SKOro 3B'a3aHuin 3 giadparmMoto, BUXi4 mKepena OnopHol
Hanpyry NigkNioYeHnMin 4o BXody NepLuoro nepeTsoproBaYva Hanpyra-4acroTa, Buxig akoro 3'egHaHui 3
apyrmmmn Bxogamum BKB Ta gpyroro AU, 3 nepwmm BXo4OM KOMyTaTtopa Ta 3 BXogamMu reHepatopa
Hanpyry, Wo 3MIHIETLCA CTYMNIHYacCTO, Ta AiflbHWKa 4acToTW, BUXiO SKOro MigknioYeHUn A0 nepLumx
BXOQiB nepLuoro enemeHTa | Ta 6ydepHoro perictpa, BUXig nepworo enemeHTa | 3'egHaHuin 3 nepLumMm
BXOAOM MEPLUOro nNiYnnbHUKa, ApYrin BXig AKOro NigknoveHuin oo smxony enemeHTta HIi, nepwun Bxig
apyroro enemeHTa | 3'egHaHnii 3 BUxogom enemeHTta Hl, Buxig sikoro nigkntoyeHun o n'atoro Bxoay
BKB Tta go gpyrux BxofiB komytatopa Ta OydepHoro perictpa, BuxigHa wWwuHa fkoro 3'eqHaHa 3
BXiAHOK LUMHOK KOMYTaTopa, BUXi4 SKOro nigknoyeHun o nepwwux sxopis BKB ta gpyroro AL,
BMXiOHA LUMHA MEepLUOro MivnnbHWKa 3'eQHaHa 3 nepLuok BXigHow wuHoto 136, nepwwui i gpyrnn
BMXOOM AKOro MNigKroYeHi BiANOBIAHO 4O ApYrMxX BXOAIB NEPLUOro i ApYroro Kepywuux nigcunoBadis,
nepLli BXxoam sikux 3'eaHaHi 3 BUXOAOM reHepaTopa Hanpyru, Wo 3MIHIETbCA CTYNiHYacTo, a BUXOau
nigkntoveHi BignoeigHo Ao TpeTboro i yetseptoro Bxoais BKB, Buxig apyroro enemeHta | 3'egHaHmi 3
TPETIM BXOOOM PEBEPCUMBHOIO MNiYuNbHMKA, BUXigHA wWuHa OydepHoro perictpa nigknoyYeHa 0o
BXiAHOI WMHK Onoka obpobku curHany, BUXig sIKoro 3'eqHaHUin 3 BXOAOM Grioka 004MCREHHs, BUXiA
SIKOro nigkntoveHnn oo exoay nepworo AL, BuxigHa WWHa SKOro 3'egHaHa 3 pyrot BXigHOH LUNMHOK
M3b, Buxig nepworo nepeTBoptoBaya Hanpyra-dyactoTa nigknioveHurn oo Bxogy 6Groka o6pobku
curHany, Buxig nepeTBopioBaya YacToTa-Hanpyra 3'€AHaHui 3 nepLunMM BXOAOM KoMMnapaTtopa, Apyrun
BXiI SIKOrO MigKMHOYEHWA OO0 BMXOAY [pKEeperna OMopHOI Hampyru, a Buxig 3'€gHaHvi 3 neplummm
BXO4aMu peBEpPCUMBHOro niuunbHuka, enemeHta ABO-HI Tta 3 Bxogom iHBepTOpa, BuWXig SKOro
NigKnioYeHMn 0O OpYrMx BXOAIB PEBEPCUBHOrO nivunbHuka Ta enemeHTa ABO-HI, Buxig skoro
3'eQHaHWIA 3 gpyrMm BXOL4OM MnepLloro enemeHTa | Ta 3 Bxogom enemeHta HI, Buxig gineHuka 4actoTm
nigKmnoYeHnn o Apyroro BXoAay Apyroro enemeHTa |, BBegeHo Apyrui nivnnbHUK, dhopMysay curHany,
TpeTin enemeHT |, oBa perictpu, UMPoOBMIA KOMNApaTop Ta LMGPOBUIA iHOMKATOP, NPUYOMY BUXigHA
umdposa wuHa gpyroro AL 3'egHaHa 3 BXigHOK LMGPOBOIO LUMHOK MEPLUOro perictpa, BuUXigHa
LMdpoBa LKHa SKOro nigknoveHa Ao BXiAHOT LMdpOoBOI LUMHW APYroro perictpa Ta 40 nepLlol BXigHoI
LMdpoBOI WKHM LMcpoBOro Komnaparopa, gpyra BxigHa umdpoBa LWnHa SKoro 3'egHaHa 3 BUXigHO
umdposoto wuHow gpyroro AUM, a Buxig nigknoveHnn 0O Opyroro BXoay TPeTboro enemeHta I,
nepLnn BXig SKOro pasoM 3 BXOAOM APYroro nivunbHWKa 3'€QHaHi 3 BUXOO4OM MepeTBoploBaya
Hanpyra-4actoTa, BUXig TPeTboro enemeHTa | nigknoyYeHMn OO nepLloro Bxody MepLUoro perictpa,
ApYrnin BXifg, AIKOro 3'egHaHnin 3 BUXOAOM (popmMyBaya curHany, BXig SIKoro pasom 3i BXOAOM OpYroro
pericTpa nigkmoYeHi 0o BMXody APYyroro nidvnbHWKa, BuXigHa uudpoBa LWMHA ApYyroro perictpa
3'eQHaHa 3 BXiOHOK LMU(POBOK LUNMHOK UUGPOBOro iHAuKaTopa, BuXigHa uudpoBa LUUMHA OpYroro
AU nigkntoyeHa go EOM.

MpucTpin anst 6€3KOHTaKTHOro BMMIPIOBAHHA TeMnepaTypyu MNOACHIOETLCA KPECTEHHSAM, Ha SKOMY
300paxkeHa Moro CTpyKTypHa cxema.

Ha cxemi: 1 - 00'ekT KOHTponto; 2 - 0b'ekTuB; 3 - giadparma; 4 - A3epkano, BUKOHaHe y BUMAi
KOHyca, MPAMONIHINHI yTBOPIOKOYi OOKOBOT KOHYCHOI MOBEPXHi 4.1 SIKOro YTBOPHOKOTL KYT MPU BEPLUMHI,
MeHLWNA HixX 90°, a NPAMONIHINHI YTBOPIOOYI LIeHTparnbHOT KOHYCHOT NOBEPXHi 4.2 yTBOPIOKOTbL KyT Npu
BepwuHi 90°; 5 - iHpadepBOHUI Npuimad, LWo sBnsae cobot Habip 1Y -ceHcopie 5.1, 5.2, ... 5.n; 6 -
KPOKOBWUW ABUTYH; 7 - ApYrni NepeTBopioBaYy Hanpyra-4actoTta; 8 - umdpo-aHanorosuin nepeTsoproBay
(LATIT); 9 - apyrun enemeHT |; 10 - peBepcuBHUn niunnbHuk; 11 - iHBepTop; 12 - komnapaTtop; 13 -
nepeTBoploBay Yactota-Hanpyra; 14 - enemeHT HI; 15 - enemeHT ABO-HI; 16 - nepwmn enemeHt |; 17
- Nnepwui NiYMnbHKK; 18 - mxepeno onopHoi Hanpyry; 19 - NnepLwmin nepeTBopoBaY Hanpyra-4acToTa;
20 - ginbHUK YactoTh; 21 - B6nok obpobku curHany; 22 - BydepHuin perictp; 23 - komyTaTtop; 24 -
nepwun aHanoro-umdposun nepetsoptoBad (ALI); 25 - 6nok obuncneHHs; 26 - NOCTINHWN
3anam'aToBytounii 6noka (M3B); 27, 28 - nepwwi i JApyrvi  kepytodi nigcuntoBadi; 29 -
BigeokoHTponbHun 6nok (BKB); 30 - reHepatop Hanmpyru, WO 3MiHIOETbCA CcTyniHYacTo; 31 - apyrun
nivymneHuK; 32 - popmysay curHany; 33 -apyrun perictp; 34 - undposui ingukatop; 35 - apyrui ALIT;
36 - TpeTii enemeHT |; 37 - nepwmn perictp; 38 - undpoBuin KOMNapaTop, NpuyHoOMy OTBIp Aiadparmu
3 ABnsie cobol CeKTop 3 BEpLUMHOK Ha ONTWYHIN Oci, A3epkano 4, BMKOHaHe Yy BUIMsAi KoHyca,
NPsIMONIiHIVHI yTBOPIOKOYi GOKOBOI KOHYCHOT MOBEPXHi 4.1 SIKOro YTBOPHOOTE KYT NpY BEPLUUHI, MEHLLWIA
3a 90°, a NpsSIMOMIiHIViHi YTBOPIOKOYI LIeHTParnbHOI KOHYCHOI NOBEPXHi 4.2 yTBOPKOKOTb KYT MPU BEPLUUHI
90°, iHpavepBOHUI NpunmMad 5 aende coboto Habip I1Y-ceHcopie 5.1, 5.2, ... 5.n, po3TawoBaHMx Ha
rONOBHIN OMTUYHIN OCi OOWH 3a OOHUM, NPUAMAarbHi NNOWAAKA SAKUX MepneHanKYNApHi ronoBHIN
ONTWYHIN oci, BUxoam n I14-ceHcopie 5.1, 5.2, ... 5.n 3'egHaHi 3 BxigHnmun winHamu 6ydgepHoro perictpa
22 Ta nepeTtBoploBaya YactoTa-Hanpyra 13, BuxigHa WnHa peBepcmuBHOro nivnnbHuka 10 nigknoveHa
Ao BxigHoi wwuHn LAI 8, Buxig skoro 3'egHaHum 3 BXOO4OM ApYroro nepeTsBopioBaya Hampyra-
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yacToTa 7, BMXif SIKOro NigKroyYeHnn A0 KPOKOBOro ABUryHa 6, Ban sikoro 3B's3aHui 3 giacgpparmoto 3,
BUXi4 [Kepena OrnopHoi Hanpyru 18 nigknioyeHuid OO0 BXOAy MepLloro nepeTBoproBava Hanpyra-
yactota 19, Buxig gkoro 3'egHaHun 3 apyrummn Bxogamu BKB 29 ta gpyroro AL 35, 3 nepwwum
BXOAOM KOMyTaTopa 23 Ta 3 BXOO4aMW reHepartopa Hanpyru, Wo 3MiHIeTbCca cTyniHyacto, 30 i
AdinbHuka Yactotn 20, BUXiO SKOro MigKMYeHMrn OO0 nepumnx Bxoais nepworo enemeHta | 16 Ta
OydbepHoro perictpa 22, Buxig nepworo enemeHTta | 16 3'egHaHui 3 MepwmMM BXOAOM MEPLUOro
nivunbHUKa 17, gpyrmin BXig SKoro nigknoyeHnin oo suxony enementa HIl 14, nepwwun BXxig gpyroro
enemeHTa | 9 3'egHaHunin 3 Buxogom enemeHTta HI 14, Buxig sikoro nigkntoveHnin go n'storo sxogy BKB
29 Ta oo apyrux Bxopais komyTtaTtopa 23 Ta 6ydepHoro perictpa 22, BuXigHa LUMHA SIKOro 3'egHaHa 3
BXiZHOIO LUMHOK KOMyTaTopa 23, Buxig Akoro nigkniodeHmin oo nepwwmx sxogis BKB 29 ta gpyroro
ALIM 35, BuxigHa LwwunHa nepworo niyvnbHUka 17 3'egHaHa 3 nepwow BxigHow wuHow 136 26,
nepLUnn i opyrum BMXOAM AKOro NiAKMHOYEHi BiANOBIAHO OO ApyrvMx BXoAiB nepuoro 27 i apyroro 28
Kepytoumx nigcunoBadis, NepLli BXoamn KX 3'€4HaHi 3 BUXOAOM reHepaTopa Hanpyru, LWo 3MiHIOETbCS
ctyniHdacTto, 30, a Buxoau nigkmnoyeHi BiANOBIAHO OO TpeTboro i yeTBepToro Bxonis BKB 29, Buxia
apyroro enemeHTa | 9 3'egHaHuK 3 TpeTiM BXOAOM peBePCUMBHOrO nivmnbHuka 10, BuxigHa wWwuHa
OydbepHoro perictpa 22 nigknioveHa [0 BXigHOI WKWHW 6Gnoka oOpoGku curHany 21, BUXig SIKOro
3'egHaHMIA 3 BXoAoM Oroka obuucneHHs 25, Buxig sikoro nigknoyveHnn oo sxoay nepiuoro AL 24,
BMXidHA LUMHA SKOro 3'egHaHa 3 Apyrok BxigHow wuHow 36 26, Buxig neplioro nepeTesoptoBava
Hanpyra-dactota 19 nigknioyeHnin oo Bxogy Onoka o6pobku curHany 21, Buxig nepeTBoproBadva
yacToTa-Hanpyra 13 3'egHaHun 3 NepwuM BXoA40M KoMnapartopa 12, opyruin BXig SKOro nigKroyeHnin
[0 BuUXody AXeperna onopHoi Hanpyrn 18, a Buxig 3'egHaHV 3 NepvMu BXO4amMu PeBEepPCUBHOrO
niynneHuka 10, enemerHta ABO-HI 15 Ta 3 Bxogom iHBepTopa 11, BMXig SIKOro NiaKMYeHnn 4o apyrux
BX0oAiB peBepcuBHoro niyunbHuka 10 Ta enemeHta ABO-HI 15, Buxig skoro 3'egHaHui 3 apyrum
BXOOOM nepwioro enemeHta | 16 Ta 3 Bxogom enemenTta HI 14, Buxig ginbHuka dactotn 20
nigkrnoyeHMn oo gpyroro Bxogy apyroro enementa | 9, BuxigHa uudpposa wwuHa gpyroro ALIM 35
3'egHaHa 3 BXigHOKW UMGPOBOIO LUMHOK neplioro perictpa 37, BUXigHa uudpoBa LMHA SKOro
nigknioveHa 4o BXigHOT UndpoBoi WKHKM Aapyroro perictpa 33 Ta 40 nepioi BXigHOT LMpPOBOI LUNHK
umdposoro komnapatopa 38, gpyra BxigHa uMdpoBa LUMHA AKOro 3'egHaHa 3 BUXigHOH LMdPOBOO
wunHoto apyroro ALIM 35, a Buxig NigknoveHnn 4o Apyroro Bxody TPETboro eniemenTta | 36, nepLumi
BXig AKOro pasom 3 BXOOOM Apyroro nivyvnbHuka 31 3'egHaHi 3 BUXOAOM nepeTBOptoBava Hanpyra-
yactoTta 19, Buxig TpeTboro enemeHta | 36 nigknoyYeHnin 4O NepLloro Bxoay nepLuoro perictpa 37,
ApYrvn BXig €Koro 3'edHaHui 3 BMXOAOM dopMyBada curHany 32, Bxig SKOro pasoMm 3i BXOOOM
apyroro perictpa 33 nigknodeHi o BuxoAdy ApYroro nidvnbHuka 31, BuxigHa undposa WwuHa apyroro
perictpa 33 3'egHaHa 3 BXiOHOI UMEPOBOIO LIMHOK UMGPOBOro iHaukatopa 34, BuxigHa umdposa
wwnHa gpyroro ALIM 35 nigknioyeHa go EOM.

3anponoHoBaHW NpucTpii  npauie Tak. [loTik iHdpayepBOHOTO BUMPOMIHIOBaAHHS, LO
CTBOPIOETLCA OO0'€eKTOM KOHTpom 1, nonagae Ha O0O0'ekTMB 2, WO nNepeTBOpE KOro y
BUMNPOMIHIOBAHHA 3 MPOMEHAMU, CNPSIMOBaHMMW NapanesnbHO rOfIoBHIN ONTUYHIN OCi. [lepeTBopeHuni
y Takuii cnocib noTik iHdppa4yepBOHOro BUNPOMIHIOBaHHA nonagae Ha giacdparmy 3, LWo NpuBoaAUTLCS B
PYyX KPOKOBUM ABUIYHOM 6.

TakMM 4MHOM, Ha UeHTpanbHYy 4YacTuHy 4.2 KOHYCHOro Asepkana 4 nonagae nvle 4vacTuHa
TEeNnoBoro 3o0bpaxeHHs KOHTpomnboBaHoro ob'ekta 1. BunpomiHoBaHHS, WO NPONWIIO Yepes
CEeKTOopHWU piacbparmyoumn oTBip Aiadparmmu 3, BigOvBawuMChb Big A3epkarnbHOi noBepxHi 4.2
LeHTpanbHOi YacTuHK, noTiM Big GokoBoi nosepxHi 4.1 A3epkana 4, npuAMaeTbCcs iHPPaYepBOHUM
npuimadem 5. lpu ubomy TennoBe 300paxeHHA po3bMBAETbCA Ha N YaCTWH, KOXHa 3 SKUX
NPUMMaETbCA OKPEMUM CEHCOpOM 5i, e I=1n_ Mpu obepTaHHi giacdpparmmu 3 HaABKOMO LEHTpa, WO
36iraeTbCsi 3 rOMIOBHOK OMTUYHOIO BICCHO, 3INCHIOETBCS CKaHYBaHHSA BCbOrO TEMMOBOro nons ob'ekra
KOHTpOMo 1, Mpu UbOMYy po3ropTka € He Ge3nepepBHOD, a OUCKPETHOK 3a PaxyHOK 3aCTOCYBaHHS
KPOKOBOro ABWUryHa 6, WO A03BOMAE OTpMMaTi iHopmauilo Npo TEMSOBUN CTaH KOHTPOSbOBaHOIo
o6'ekta 1 y 3pyyHin gna nogansLioi 06pobkn dopmi.

Mpuctpin mae oauH pexum poboTn. Lle BM3HaAYaeTbCca TMM (AKTOPOM, WO LUBUMAKICTb
PO3ropTaHHsA TennoBoro 306paxeHHs Ha ekpaHi BKB 29 y 3anponoHoBaHOMY MPUCTPOI € NOCTIMHO
(Hanpuknag, 50 kagpiB B cekyHay). Takum pexum poboTu OBYMOBMEHMM TuUM, WO LWBUAKICTb
obepTaHHs giadparMy w3 NiATPUMYETLCS BiNbLUOID, HiX LWBUAKICTb 06epTaHHA w1 06'ekTa KOHTponio 1
Ha Aw=const (Hanpuknag, An=50 o006/cek), He BpaxoByH4M BeNMMUYMHY o1 | (01=0 - ®max, O€
®max - MakcumarbHa LUBUAKICTb, NPU SKiA NPUCTPIN MOXE HOpManbHO YHKLiOHYBaTW, a npn w1=0
06'eKT KOHTPOSO 1 HEpPYXOMUR).

MiogTpnmka Aw=const 3aiiCcHIOETLCA 3a gonomMorow 6rokiB 7-20. 3AiNCHIOETLCS Le B Takuin cnocio.

Hexan m1=0 (06'eKT KOHTpOMtO 1 - HEPYXOMUIA), TOAI Ha BUXOAi NEPETBOPIOBaYa YactoTa-Hanpyra
13 Gyae BiACYTHIM eNeKTPUYHUIA curHar, KM NodaeTbCs Ha nepLuni Bxig komnapatopa 12. 3 suxogy
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oKepena onopHoi Hanpyrn 18 enekTpu4HUiA curHars, NpPonopuiHMin Aw=const, HaaXoAUTb Ha APYrUn
BXia komnapatopa 12. lNpu uUbOMy Ha NOro BuxoAi 3'ABMSAETLCA CUrHam NOriYHOI OAMHULI, SIKUR
HagxoauMTb Ha nepwuin BXxig pesepcuBHoro nivunbHuka 10. Ha pgpyromy Bxofi peBepCUMBHOIO
niynneHmka 10 NPUCYTHIM CuUrHan MOriYHOro HyMs, OCKIMbKM CWUrHam noriyHoi oouHUUi 3 BUXOAY
Komnapatopa 12 npoxogutb Yepes iHBepTop 11. MNMpn LUBOMY CUrHaNM NOrYHOro Hyns Ta OAWHWULI 3
BMxogiB BignosigHo iHBepTopa 11 Ta Komnapatopa 12 HagxogaTb Ha APYrUK i Nepumin BXxoau
enemeHTa ABO-HI 15, Ha BUXoai sSIKOro 3'ABnsiETLCA CUrHanm forivYHoro Hynsi. CurHan fnoriyHoro Hyns 3
Buxogy enemeHta ABO-HI 15 yepes enemeHT lll 14 y BUrNsaai curHany noriyHoi oguHULE HagXOaAUTb
Ha nepwuni BXig apyroro enemedta | 9. Ha gpyrun Bxig gpyroro enemenTa | 9 HagxoasaTb iMnynbCcu 3
BMXOAY AinbHUKa yactoTu 20, OCKINbKM Ha BXiA4 OCTAHHLOrO HaAXOAWTb CUrHan 3 BUXody AXeperna
onopHoi Hanpyrn 18 4yepes3 nepwuii nepeTBoptoBad Hanpyra-dyactota 19. lNpu ubOMy Ha BMXOA;
apyroro enemeHTta | 9 dopmyloTbCsa iMOynbCcKu, AKi HaAXoO4ATb Ha TPeTih BXiA PEeBEpPCUBHOrO
niynneHuka 10, undpoBMIA KO Ha BMXOAI IKOro noymHae 36inbLlyBaTUCh | HaaxoauTb Ha Bxig LIAM 8,
3 BMXOAY SIKOrO CUrHan Hanpyru NOAaeTbCs Ha OPYrni NepeTBoproBay Hanpyra-yactota 7, curHan 3
BMXOAY SIKOrO HagXOAMTb Ha BXi4 KPOKOBOrO ABUryHa 6, Ban SKoro 3B'a3aHuin 3 diadparmoro 3.
LLBmakicTb 06epTaHHs KpOKOBOro ABUryHa 6 noumHae 3pocTatu i npu obepTaHHi giacdparmm 3 Ha
BMXOAiI MepeTBoptoBada 4vactoTa-Hanpyra 13 curHan 36inblyeTbCca TakoX. B MOMEHT 3piBHSIHHS
CcUrHanis Ha Bxodax komnapaTtopa 12 Ha MOro BUXo4i BCTAHOBMNIOETLCA HYNbOBUIA curHan. Npu ubomy
Ha Buxoadi enemeHta ABO-HI 15 3'aBnsieTbcs curHan norivyHoi oguvHUUi (Ha Buxogdi iHBepTopa 11
MPUCYTHIA TakoX HYNMbOBWUWA curHan), skui vyepes3 enemeHT HI 14 3akpuBae gpyrun enemeHT | 9 Ta
po36bnokoBye pobOTY nepLuoro nivynnbHuKa 17, 6ydepHoro perictpa 22, komytatopa 23 Ta BKB 29.
Mopmava iMnynbciB B peBepCcMBHUN NiYnnbHUK 10 NPpUNUHAETBCHA, @ KOA, WO 3anncaHui B HbOMY,
3abesnevye ctane obepTaHHsa gdiacdparmu 3 3i LUBMAKICTIO PIBHOK LUBMAKOCTI PO3ropTKM (Hanpuknag,
Tak aK 1=0, To m3=A®=50 0b/cek).

Hexan w1 # 0, TO6TO 06'eKT KOHTpOSO 1 NoYaB obepTaTUCs, 3HAYEHHS CUTHaNy Hanpyru 3 Buxoay
nepeTBOploBaYa YacTtoTa-Hanpyra 13 NoYMHaE 3MEHLLYBATUCh | CTAE MEHLUUM, Hi>XX CUrHamn Hanpyru Ha
BMXoAi mkepena onopHoi Hanpyrn 18. MNpu ubOMy NPUCTPIN Npautoe aHanoriyHo, onMcaHoMy BuLle,
AOTK, NOKM WBMAKICTb obepTaHHA AiacdparMn 3 He nNepeBUWNTb LWIBMAKICTE obepTaHHA ob'ekTa
KOHTpOsto 1 Ha BENUYMHY Aw | He cTabinisyeTbes.

Ao wenakicte o6epTaHHs ob'ekTa KOHTponto 1 3MeHLYeTbCS, TO Ha BMXO4i komnapaTtopa 12
3'ABNSETLCA Hanmpyra Bi4'€MHOI MONAPHOCTI, Ha BMXOAi iHBepTopa 11 BCTAHOBMIOETLCA CUrHAI, SKUM
peBepcuBHUIA NiYnnbHUK 10 3anyckaeTbCA B HaNpsIMKy 3MEHLUEHHs1 3anucaHoro kogy. MNpu ubomy
WBKAKICTE 06EepTaHHS KPOKOBOrO ABUIyHa 6 3MEHLUYETbCA [0 MEXi, OOKM pi3HMUA LIBUOKOCTEN
obepTaHHs giadpparmu 3 Ta 06'ekTa KOHTPOMO 1 HE JOCATHE BEMUUYUHN A®.

EnekTpuyHi curHanu, amnnityga sikux nponopuinHa TemnepaTypi eneMeHTapHUX AiNgHOK Ha

360°
m=2

noBepxHi 00'eKTa KOHTPOM 1, Takux insHok moxe 6yt N=m-n, ge p , e B - MiHiManbHUn KyT
NMOBOPOTY, WO YTBOPIOETBCA NPW Mogadvi OOHOrO KEpYK4Oro iMnyrnbCy Ha KPOKOBUW OBUMYH 6, 3
BMXOAIB iH(ppayepBOHOro npunmada 5 HagxodsTb Ha Bxogwn OydepHoro perictpa 22, skui

AT=1

3anam'aToBYye iHopMaLilo B aHarnoroBomy BUrnsdi Ha 4ac f . 3anuc B GydepHnit perictp 22
NpOBOANTLCH B MOMEHT HaAXOMKEHHHA curHany 3 Buxody AinbHuka yactotn 20. KomyTtatopom 23
30JMCHIOETBCH 34NTYBaHHSA iHdopmalii 3 BydepHoro perictpa 22 3 HaCcTyNHUM i NEPETBOPEHHAM i3
napanensHOro B1Aay npeacTaBrneHHs B NOCNIAOBHUNA.

CdpopmoBaHuin TakMM YMHOM curHan 3 Buxody komytatopa 23 noTtpannde Ha nepwwuin Bxia BKB
29, a Takox Ha Bxig gpyroro AL 35, B AkoMY BiH NepeTBOPIOETLCA B LLUAPOBY POpMY.

B MomeHT, konu weunakocTti obepTaHHA giacdpparmm 3 Ta 06'ekTa KOHTpoNto 1 cTalTb cTanMMn Ta
BiAPI3HAIOTLCHA Ha BENUYMHY Am CUrHanm fnoriYyHoro Hyns 3 Buxogis komnapatopa 12 ta iHBepTopa 11
(komnapatop 12 Ta iHBepTOp 11 MalOTb NOpPOrM YyTNMBOCTI) HaAXoA4ATb BiONOBIAHO Ha nepLuni i
apyruin Bxoam enementa ABO-HI 15. lNMpu uboMy Ha BMXOZi OCTAHHLOMO 3'ABNAETLCHA CUrHarn noriYHoi
OAMHWLI, KM HaaXoauTb Ha ApYrvin BXig nepworo enemeHTta | 16 Ta Bigkpusae noro. IMnynbcu 3
BUXoAy AinbHuka Yactotn 20 Yyepes BigkpuTUM nepwmnin enemeHT | 16 HagxoasaTb Ha BXig nepLuoro
nivnneHuka 17, 9Knin NOYNHAE BigpaxoByBaTU OCTaHHI.

eHepaTop Hanpyru, WO 3MiHIOETbCA cTyniHyacto, 30, nepwun 27 Ta Apyrnin 28 KepoBaHi
nigcutoBavi i NM3b6 26 npusHadeHi gna dopmyBaHHA curHanie po3ropTkm BKB 29. CurHan yactoToto
f-n, Wo HagxoauTb Ha BXi reHepaTopa Hanpyru, Wo 3MiHIETbCs cTyniHdacTo, 30, Ha Buxoai npuimae
cTyniHyacty dopmy (MICTUTb N CKNagoBWX) i nodaeTbCs Ha Bxoaw nepworo 27 i gpyroro 28
KepoBaHWX nigcuntoBadiB, koedilieHT NiACUNEHHA AKUX 3agaeTbCcs BUXigHMMKU curHanamum M35 26.
Mpu uboMy KoediLiEHTU NiaCUNeHHs nepLloro 27 Ta Apyroro 28 kepoBaHuX NigcunoBaYiB 3a4atTbes
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Tak, WO Ha iX BMxogax popMyrTbCHA CUrHamu, nponopuivHi Ri-sing; Ta Ri-cosg; BignosigHo, e Ri -
pagiyc, ¢j - KyT KOOpAMHaTK efleMEHTapHOI AiNsiHKM NOBEPXHi KOHTPONbOBaHOro 00'ekta 1 B NONSPHIN
cucTemi koopamHart. Mpu upomy =0 1=0m,

Ha nepwy BxigHy wuHy MN3B 26 curHanu HagxogsTb 3 Meplioro nidunbHuka 17, koediuieHT
nepepaxyHky skoro pfopiBHioe T. B pesynbtati Ha ekpaHi BKB 29 npwu HasBHOCTI ogHOro
iHbopMaUiiHOro curHany, ABOX CUrHaniB po3ropTKM Ta CuUrHamny 3 BMXOAy nepeTBoproBava Hanpyra-
yacTtoTa 19 popmyeTbCH 300padkeHHs, Lo BiANOBIAAE TENMOBOMY MOS0 KOHTPONbOBAHOIo 0b'ekTa 1.

Y Bunagky, Konm HeMae MOXMMBOCTI CYMICTUTUM OMTMYHY BiCb MPUCTPOIO Ta reOMETPUYHY BiCb
0b'ekTa KOHTpOMo, TOBTO, KONW CNOCTEPEXEHHS MPOBOANTLCS NiJ NEBHUM KYTOM 10 reOMETPUYHOI OCi
KOHTPOSIbOBAHOro 06'ekTa, MOro TEMNOBUIMN MNOPTPET CNOTBOPKETLCSA | Ha ekpaHi BKB 29 3amictb
TEeNnoBoOro nopTpeTa, WO BiAMNOBIAAE KOHUEHTpUYHMM Koram, Oyge 3'aBnsTuck eninconogibHe
300pakeHHs. [Insa koMneHcaLii Takoro CnoTBOPEHHSI NPOMNOHYETLCS HACTYMNHWUIA Niaxia.

Biaomo, o piBHSHHS eninca y [JekapToBii CMCTEMi KOOPANHAT Ma€e BUMNAL,

2 2
Y 1

a? b? (1)

Oe X, y - TOpu3OHTanbHa i BepTuMKanbHa OCi cucTemMu KoopawmHat, a, b - ropmsoHTanbHa i
BepTuUKarbHa niBocCi eninca BignoBsiaHo, Npu4oMy a = R, Ae R - pagiyc kona KOHTPONbOBaHOro ob'ekTa.

Mepengemo y nonsipHy CUCTEMY KoopAuHAT, BUKOpUCTaBLUM (hopMynu

X=r - COS o, (2)

y=r-sin @,

e r - "pagiyc" eninca, ¢ - KyT NOBOPOTY pagjiyca .

MipctaBumo (2) B (1) Ta oTpumaemo Bupas

b-r-|cosg|

a=—+— "1
‘\'bz _r2 Slnz(p . (3)

OTxe, Tenep, Maloun B Oyab-sIKMA MOMEHT Yacy NapameTpu KyTa NoBOpPOTY ¢ Aiacdparmu, MeHLwy
nieBicb eninca b Ta BigcTaHb Big UeHTpa eninca go noro kpato ("pagiyc” eninca), MOXHa BiAHOBUTHU
peanbHWI pagiyc CnoTBOPEHOrO Kona.

Lle peanizoBaHo B 65ioui 06pobkn curHany 21, siknii cpikcye KyT ¢, napameTpu b i r Ta nepegae ix
B 6ok obuncneHHs 25, B skomy 3a chopmynoto (3) BU3HAYaETLCA OIMCHUI padiyc CNOTBOPEHOro Kona.

BuxigHunin curHan 6noka obumncneHHs 25 3a gonomorotwo nepworo ALM 24 nepeTBopoeTbCcs B
uncppoBMin koA i HaaxoAWTb Ha Apyry BXxigHy wwuHy 3B 26, dopmyoun npu LbOMY CKOPUroBaHi
KoedilieHTn nigcuneHHs nepuoro 27 i gpyroro 28 kepoBaHUX NigcUnoBadiB, SKi BiQHOBMIOOTbL PO3MIp
300pakeHHs npu noro BmBeaeHHi Ha BKB 29.

Cnig BiA3HauYNTK, WO OOKM PI3HMLUA MK @3 | @1 HE JOPIBHIOE A®=CONSt, TO CUrHarn foriYHOro Hyns
3 Buxogy enemeHta HI 14 Gnokye poboty GydepHoro perictpa 22, komyTtatopa 23, nepLuoro
niynneHuka 17 ta BKB 29.

BusHayeHHst HanbinbLL HarpiToi TOYKM 06'ekTa AOCNIMXKEHHST B NpoLeci horo podoTu BiabyBaeTbcs
HacTynHUM 4YuHOM. MoCniAoOBHICTE cuUrHaniB 3 BUXOAY KOMyTaTtopa 23 noTpannde Ha nepliunn BXig
apyroro ALM 35, B akoMy no curHany 3 BUxXody nepeTBopioBaya Hanpyra-yactoTta 19 3filcHI0eTbeS iX
nepeTBOpPeHHs B LnpoBuin kod. o 3akiHYeHHI0 NepLIoro nepeTBOpPEHHS B LMGPOBOMY KoMmnapartopi
38 3mincHI0ETECA NOPIBHAHHA UudpoBoro kogy 3 Buxogy Adpyroro AL 35 ta HynboBOro koay,
3anucaHoro B nepwomy perictpi 37. Npu ubomy Ha BMXxOAi undposBoro komnapaTopa 38 3'aBnAeTbCA
CcurHan noriyHoi oguHuLi, SKUM BiOKpMBaeTbCca TpeTii eneMeHT | 36 i no curHany 3 Buxoay
nepeTeoptoBaya Hanpyra-yactora 19 uudpposun kog 3 Buxogy agpyroro AL 35 3anucyetbca B
nepwwun perictp 37. lNMpn YeproBoMy LMKNi aHanoro-umgpoBoro NepeTBOPEHHS Ha BUXOAI ApYyroro
ALM 35 3'asngetbca uMdpoBUin KoA, AKUA MOPIBHIOETLCA 3 KOAOM, 3anncaHWm B MepLUOMY PericTpi
37. | akwo uudpposu ko Ha Buxoni apyroro ALIM 35 nepesuwlye ko, 3anvcaHui B NepLloMy
pericTpi 37, To BigOyBaeTbCS Nepe3anuvc koay B nepunii perictp 37. Takmm YMHOM B NpOLLECi aHanoro-
uncpoBOro MNepeTBOPEHHS CUrHarmiB, LWO BignNoOBi4alTbL TemnepaTtypi pi3HUX To4vok ob'ekTa
JocnimpKeHHs, B nepliomy perictpi 37 36epiraetbcsl koA, WO BiAnoBigae HavBULLi TemnepaTypi
o6'ekta gocnigkeHHs. o 3aBepLueHHIO NoBHOro obepTy ocnimKkyBaHoro ob'ekta Ha BMXOAi ApYyroro
niynneHuka 31, koedilieHT AineHHs skoro AopiBHOE N, 3'9BNSAETbCS IMNYMbC, SKUM iHdopMaLisa 3
nepwuoro perictpa 37 nepenucyeTbcs B Apyrum perictp 33 Ta BUBOAUTLCA Ha UMAPOBUA iHAMKATOP
34. Mo 3agHbOMYy (QPOHTY 3a3HayYeHoro iMMynbCy Ha BMXodi hopmyBaya curHany 32 3'dBNAeTbCs
KOPOTKMI iMNYNbC, SKUM NepLUmnin perictp 37 06HynseTbCS.

Migkpecnumo, wo 3 Buxogy gpyroro ALIM 35 undposun kog nepenaetsca 8 EOM.
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®OPMYJA KOPUCHOI MOJESI

MpucTpinn ons 0e3KOHTAKTHOrO BUMIpPIOBAHHS TEMMepaTypu, WO MICTUTb 00'ekTuB, Aiadparmy, OTBip
AKOT SIBMsie CODOK CEKTOp 3 BEPLUMHOK Ha OMTUYHIA OCi, O3epkano, BMKOHAHE Yy BUIMs4i KOHyca,
NPSAMONIHIAHI yTBOPHOKOYI OOKOBOI KOHYCHOI MOBEPXHi SIKOrO YTBOPHKKTbL KyT MPU BEPLUMHI, MEHLUUNA
3a 90°, a NpsIMONIHINHI YTBOPIOOYI LeHTparbHOi KOHYCHOI MOBEPXHI YTBOPHOIOTL KyT Npu BepLumnHi 90°,
iHppavyepBOHU NpuiiMay, Wo sBnse cobotw Habip iHpayepBOHUX CEHCOpPIB, PO3TallOBaHMX Ha
rOfIOBHIN ONTUYHIN OCi OAWH 3a OOHUM, MPUAManbHi NIOWAAKA AKUX NepneHAMKYNAPHI FONoBHIN
ONTUYHIA OCi, KPOKOBWW OBUryH, JABa MepeTBOpoBadi Hanpyra-d4acrtota, Uudpo-aHanorosum
nepeTBoploBaYy, ABa eneMeHTu |, peBepCMBHUIA NiYMNbHUK, IHBEPTOP, KOMNapaTop, NepeTBoptoBay
yacTtoTa-Hanpyra, enemeHT HI, enemeHt ABO-HI, nepwwnin niyMnbHWK, oXepeno OMnopHOI Hanpyry,
AiNbHWK YacToTu, 6rnok obpobkn curHany, OydepHun perictp, kKOMyTaTtop, ABa aHanoro-undpoBmx
nepeTBoptoBadi, 6nMok 0BUMCNEHHS, NOCTIMHUI 3anam'aToBytouMi BGNOK, ABa Kepykodi nigcuntoBadi,
BiJEOKOHTPONbHUI BNOK, reHepaTtop Hanpyru, WO 3MIHIOETbCA CTYMiHYacTO, NPUYOMYy BMXOAW N
iHppa4yepBOHNX CEHCOPIB iHpaYepBOHOro npunmada 3'edgHaHi 3 BXIQHUMUW WMHaMu OydepHoro
pericTpa Ta nepeTBoOpioBaya YacTtoTa-Hanpyra, BUXigHa WWHA PeBEePCUMBHOrO NivunbHMKa NigknoyeHa
00 BXigHOI WWHWM LMdpo-aHanoroBoro nepeTBoptoBava, BUXig SKOro 3'egHaHuMi 3 BXOAOM OpYroro
nepeTeBopioBaya Hanpyra-4actoTta, BWXif SKOro nigknioYeHUn [0 KPOKOBOro [OBWUryHa, Ban $KOro
3B'A3aHMN 3 Jiadparmolo, BUXig Kepena OMOpHOI Hanpyrn nigknoyYeHMn [0 BXOA4y MepLuoro
nepeTeBopioBaya Hanpyra-4actora, BuXig SKOro 3'€AHaHvM 3 ApYrMMW BXOOamu BifEeOKOHTPOMbHOro
Onoka Ta Apyroro aHanoro-umdpoBOro nepeTsBoploBaya, 3 MeplyMm BXO4OM KOMyTaTopa Ta 3
BXOOAMM reHepaTopa Hanpyru, Lo 3MIHIOETbCA CTYMIHYacCTO, Ta [AiNbHUKA 4acTOTW, BMXiO SIKOroO
NigKIoYeHni 0O neplumx BxopfiB nepworo enemeHTta | Tta GydepHoro perictpa, BuXiA4 MNepLloro
enemeHTa | 3'egHaHMi 3 NepLwMM BXOOOM MEPLUOro NidvnbHWKa, APYrMiA BXid SKOro MigkmoyYeHun o
Bnxoay enementa Hl, nepwwun Bxig gpyroro enemeHTa | 3'egHaHuin 3 Buxogom enemenTa Hl, Buxig
AKOro NigKMIoYeHN 4o N'ATOro BXoAy BigE€OKOHTPONbHOro 6roka Ta 4o ApYrux BXOAIB KomyTaTopa Ta
OydbepHoro perictpa, BuxigHa WwMHa SIKOro 3'egHaHa 3 BXiOHOK LUMHOK KOMYyTaTopa, BUXig SIKOro
NigKMiOYeHWn 0O Neplunx BXOAIB BiJEOKOHTPONbHOTO 6noka Ta Apyroro adanoro-uudgpoBoro
nepeTeBoptoBaya, BMXiQHA LWWHA NepLlioro nivyunbHUKa 3'€dHaHa 3 NepLlio BXiAHOK  LUMHOK
MOCTIMHOrO 3anam'aToBytovoro 6noka, neplivi i Opyrui BMXOOW SIKOTO MiAKMOYeHi BignoBigHO A0
ApYrvx BXoAiB NepLloro i Apyroro Kepywumx nigcunioBadis, nepuli BXOAW sikux 3'eqHaHi 3 BUXOAOM
reHepartopa Hanpyru, L0 3MIHIOETbCS CTYNIHYaCTO, a BMXOAM MiAKMOYEHi BigNOBIiAHO 4O TPETbOoro i
YeTBEPTOro BXOAIB BiAeOKOHTPOrMbHOro 6noka, Buxig gpyroro enemeHta | 3'egHaHmn 3 TpeTiM BXOAOM
peBEPCUBHOrO MiYunbHUKA, BUXigHa WwWnHa BydepHOro perictpa nigknioveHa Ao BXiAHOI WnHW 6rnoka
00po6ku curHany, Buxig sIKOro 3'egHaHUn 3 BXOAOM Oroka o0uYMcneHHs, BUXig SIKoro nigkroyeHnin oo
BXO4Y NepLUoro aHanoro-uMdpoBOro nepeTBopioBaya, BUXigHA LWIMHA SAKOro 3'€gHaHa 3 [Opyroto
BXiAHOK LUMHOK MOCTINHOrO 3anam'aToByt4Oro Gnoka, BuUXig4 MepLIoro MepeTBoproBada Harnpyra-
yacToTa MigknyeHun 0o Bxogy Ornoka obpobku curHany, BMXig nepeTBoptoBava 4actoTa-Hanpyra
3'eQHaHMI 3 NepLiMM BXOAOM KOMMapaTopa, ApYrui BXif SIKOro NiAKMYEeHWn 00 BUMXOAY [Kepena
OMNOPHOI Hanpyrn, a BuXxig 3'€edHaHUN 3 NepLiMMuM BXOAaMW PEeBEpPCUBHOrO MidYunbHUKA, enemeHTa
ABO-HI Tta 3 Bxogom iHBepTOpa, BUXiA4 SKOro MigKMoYeHWn [0 OpYyrux BXOAiB peBEepCUBHOIO
niynnebHuka Ta enementa ABO-HI, Buxig sikoro 3'egHaHuin 3 opyruM BXOAOM nepLuoro enemMeHTa | ta 3
BXOAOM erniemeHTa HI, Buxig ginbHMKa 4acToTy NigKNIOYEeHWn OO OPYroro BXody Apyroro enemexTa |,
AKMA BiApPI3HAETBCA TUM, WO B HbOro BBEAEHO APYrUn MiYMMbHUK, popMyBay curHany, TpeTin
ernemeHT |, gBa perictpu, uMdpPoOBUIA KOMMapaTop Ta LUMAPPOBUM iHOMKATOP, MpPUYOMY BMXigHA
LmdpoBa WnHa ApYroro aHanoro-ungpoBoro nepeTsopoBaYa 3'egHaHa 3 BXigHO0 LMEPOBOKO LLUMHOK
nepLioro perictpa, BMxigHa uMdpoBa LWKHa SKOro nigknioyeHa Ao BXigHOT undpoBOi LUMHW APYroro
perictpa Ta 0O nepLloi BXigHOI LMdpPOBOI WWHU LUMdPOBOro KoMnapaTtopa, gpyra BxigHa umdposa
LIMHa SIKOro 3'eJHaHa 3 BUXIQHOK LIMPOBOIO LLIMHOK APYroro aHanoro-LmMgpoBoro nepeTsopioBaya, a
BUXiZ NiAKMIOYEeHWn 00 OpYroro BXOAY TPeTbOoro ernemeHTta |, nepluimn BXig sIKOro pasoM 3 BXOOOM
Apyroro niynnbHuKa 3'€fHaHi 3 BUXO4OM MepeTBOploBaYa Hanpyra-4actoTa, BUXiJ TpeTboro enemMeHTa
| nigknioYeHMn 00 MepLllioro BXOAy MNepLuoro perictpa, Apyrni BXig SKOro 3'eQHaHWin 3 BUXOOOM
dopmyBada curHany, BXig SIKOro pasom 3i BXOOOM ApYroro perictpa nigknioveHi 4o Buxony Opyroro
niynnbHWKa, BMXiAHa uUuMdpoBa LWMHA ApYroro perictpa 3'edHaHa 3 BXiAHOK LMAPOBOK LUMHOK
umdpoBoro iHAaWkaTopa, BuxigHa uMpoBa LWKMHA [PYroro aHanoro-ungpoBoro nepeTsoptoBaya
nigkntodeHa go EOM.
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