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(57) Pedpepar:

MpucTtpin gns G6e3KOHTaKTHOro BMMIpHOBAHHA Temnepatypu MicTUTb o6'ekTuB, Aiacdparmy, nepuie
A3epkarno, BukoHaHe y Burnaai W-koHyca, Ta gpyre Asepkano, BUKOHaHe y BUrNsAAi BBIrHYyTOro KoHyca
3 MOBEPXHAMM, WO MNpu3Ha4yeHi AN BigOMBaHHSA MNPOMEHIB CBITIIOBOrO MOTOKY, iHpavyepBOHUIA
npuimad, Wwo siBfsie coboto Habip n iHpayepBOHMX CEHCOPIB, pPO3TaAlLOBAHWX OOWH 3a OOHWUM,
npuvnManbHi NAOWAaAKM AKUX NepneHOMKYNSApPHi FOMOBHIM ONTUYHIN oci, OydepHuin perictp, Gnok
NOPIBHAHHSA LIBWAKOCTI, MEepeTBOpOBaY YacToTa-Hanpyra, jBa KoMmnapaTopu, reHepaTtop Hanpyru, Lo
3MIHIOETLCA MNiHIMHO, TpuUrep, NepeTBoplOBaY Harpyra-4acTota, AiNbHUK 4acTOTU, KN4, KPOKOBUW
OBUryH, KOMyTaTop, ABa aHanoro-undposi nepeTsBopltoBadi, ABa MiYUNbHUKN, BiOEOKOHTPOMbHUI
NPUCTPIN, reHepaTop Hanpyru, WO 3MIHIOETLCA CTYMNiHYacTO, ABa Kepykdi nigcunoBadi, MOCTiMHO
3anamM'aTOBYHOYMIA NPUCTPINA, ABa GNOKM 3anycKy, ABa €NEeKTPOHHI KIoYi, AxXepeno OnopHOI Hanpyru,
aBa enemeHtn HI, yotnpu enemeHtn |, enemeHT I-HI, 6ok 06pobkn curHany Ta 6nok obumcneHHs,
uudpo-aHanoroeuin nepetsoptoBady Ta Oydep AaHux. [logaTkoBO BBEOEHO TPETIN MiYMIbHUK,
dopmyBay curHany, M'aTun enemeHT |, ABa perictpy, UMPOBUKA KOMMNapaTtop Ta UUdpoBuK
iHOMKaTop, MpuMyoMy BUXigHA UMpoBa WKMHA NEepLIoro aHanoro-umdpoBoro nepeTeoproBaYva
nigkntoveHa go EOM Ta 3'egHaHa 3 BXigHOK LUMdPOBOO LUMHOK NEPLUOro perictpa, BuxigHa umndposa
lWMHa 4Koro nigkniodeHa [0 BXiAHOI UMPOBOI LWMHM Apyroro perictpa Ta [0 neplloi BXigHol
UMpPOBOT LUNHW LMPOBOro kKoMmnapaTopa, Apyra BxigHa undpoBa LWKHa SKoro 3'eAHaHa 3 BUXIOHO
LMEPOBOIO LLIMHOK NEPLLOro aHanoro-ungposoro nepeTsoptoBaya, a Buxifg Nigknio4YeHnn 0o Apyroro
BXo4y M'aToro enemeHTa |, nepwun BXia AKOro pasom 3 BXOAOM TPETbOro nivunbHuKa 3'€dHaHi 3
BMXOAOM MepeTBOploBaYa Hanpyra-4actoTa, BuXig M'AToro enemeHta | nigknioyeHun o nepLuoro
BXOA4Y NepLuoro perictpa, Apyrni BXig SIKOro 3'egHaHui 3 BUXOAOM hopMyBaya curHany, BXif SKoro
pas3oM 3i BXO4OM ApYroro perictpa nigkniodeHi 4o BUXoQy TPeTboro nivunbHUKa, BUXigHa undposa
LUMHa Apyroro pericTpa 3'€AHaHa 3 BXiAHO LMdpoBOI LWNHOK LMdPOBOro iHAnKaTopa.
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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 MaLUuH.

Bigomnii npucTpin gns 6e3koHTaKTHOro BMMIptoBaHHS Temnepatypu (MaTeHT YkpaiHn Ne 19467,
MITK GOK 13/00, 6ton. Ne 12, 2006), wo mictutb 00'ekTMB, diacdpparmy, neplue g3epkarno, BUKOHaHE Y
surnsagi W-koHyca, Ta gpyre A3epkarno, BUKOHaHe y BUIMA4i BBIrHYTOrO KOHyca 3 NMOBEPXHSAMM, L0
npusHayeHi ans BigOMBaHHS MPOMEHIB CBITNIOBOrO MOTOKY, iHOpayYepBOHUIA MNpuimad, WO SABMSE
coboto Habip iHpavyepBOHMX CEHCOPIB, PO3TALLOBAHMUX OAMH 3a O4HUM, NpUAManbHi Nowaakn SKnx
neprneHauKynspHi ronoBHIM ONTUYHIA OCi, BUXOAWN iHPaAYEpPBOHUX CEHCOPIB 3'€¢AQHaHi BiAMOBIAHO 3
BXiHOIO LUMHOK OydhepHOro perictpa, BXiAHOK LUIMHOK B6roka MOpPIBHAHHSA LWBMAKOCTI Ta 3 BXiOHO
LUMHOK MNepeTBOplOBaYa YacToTa-Hanpyra, APYrMin BXi4 MNEepLIoro Komnapartopa niaknioYeHni no
3aranbHOI WWHK, a BUXig 3'€eAHaHMI 3 NepLUnM BXOLOM reHepartopa Hanpyru, Wwo 3MiHIOETBCS NiHIMHO,
BUXi4 NepeTBOploBaYa Hanpyra-4actoTa MigkniovyeHMn [0 BXOAYy AiNbHMKA 4YacToTW, BUXiO SIKOro
3'eQHaHMIA 3 NepwmnM BXOAOM Kroya, BMXig AKOro MigkniovyeHMn OO BXOAY KPOKOBOro ABWUryHa, Ban
SIKOro 3B'A3aHMi 3 giachparmoto, Apyrmi Bxig OydbepHoro perictpa 3'€egHaHMn 3 BMXOOOM AiflbHMKA
YyacToTu, BUXigHa WKWHa OydepHoro perictpa nigknoyeHa OO BXiQHOI WMHM KOMyTaTopa, BXig sIKOro
3'eQHaHMI 3 BUXOOOM NepeTBOpioBaya Hanpyra-yactoTa, a BuXig MigKNIOYEHMW OO NepLloro Bxoay
BijeOKoHTponbHoro npuctpoto (BKIM) Ta [o nepworo Bxody MEPLIOro aHamnoro-uudgpoBoro
nepetsoptoBada (ALI), BuxigHa umdpoBa WMHA AKOro 3'eAHaHa 3 BXIOHOK LUEPOBOK LUMHOK
iHTepdenicHoro 6noka, Buxig sikoro nigkniodeHnn o kin EOM, Buxig nepeTBoptoBaya Hanpyra-
yactoTa 3'egHaHmn 3 gpyrumun Bxogamu nepworo AL i BKI ta 3 Bxogamu iHTepderncHoro 6noka i
reHepatopa Hanpyru, WO 3MIHIETbCS CTYMIHYaACTO, BUXi4 SKOrO MiAKMOYEHWA OO0 NeplumMx BXOA4iB
nepLUIoro i APYyroro Kepyumnx nigcunioBadis, Apyri BXOAM SK1x 3'e€QHaHi BiANOBIAHO 3 NepLimMM i Apyrum
BMXO4aMu MNOCTINHO 3anam'atoBytodoro npuctpoto (M3M1), a BuxoaM nigknioyveHi BigNoOBIAHO A0
TpeTtboro i yerBeptoro BxogiB BKI, n'atum Bxig sikoro 3'egHaHuii 3 BUXOOOM AiflbHMKA 4acToTH,
BMXiAHA LWKWHA NiYMNbHMKA NigknlodeHa [o nepuoi BxigHoi wuHu T3M1, BuXia nepeTBoptoBava
YyacToTa-Hanpyra 3'egHaHWin 3 NepLnM BXOAOM MepLIoro Komnapartopa, BUXig AKoro nigknioveHun oo
BXOA4Y nepLioro enemeHTa HI, Buxig sikoro 3'egHaHumM 3 ApyruMm BXOL4OM NEPLUOro enemeHTa |, nepwmi
BXig SIKOro NigKkniYeHnin 4o BUXo4y APYroro komnaparopa, ApYyrnin BXig SKoro 3'eqHaHumi 3 3arasnbHO
LUMHOIO, a NepLunin BXig pa3om 3 aHarnoroBUM BXOOOM MEPLUOro eNeKTPOHHOro Krya nigknioYeHi ao
BMXOAY reHepaTopa Hanpyru, Wo 3MiHIOETbCA NiHIMHO, APYrnin BXiA SIKOro 3'€AHaHMi 3 BUXo4oM 6noka
MOPIBHAHHA LUBWAKOCTI, BXi4 SIKOro, a TakoX BXig 6noka obpobku curHanmy nigknioveHi 4o suxogy
nepeTeBopioBaya Hanpyra-4yactoTa, BUxig AinbHUKa 4acToTu 3'€AHaHMI 3 NepLUnMM BXOOOM YETBEPTOro
eremMeHTa |, Apyrni BXig SIKOro nigknoyeHnn oo suxony enemerta |-HI, gpyrun Bxig Akoro pasom 3
BXxodoM gpyroro enemeHta HIl Ta Tpetim BxogoM nepworo enemeHTta | 3'egHaHi 3 Buxogom 6noka
3anycky, Buxig gpyroro enemeHta Hl 3'egHaHuii 3 Apyrummn BXxodamu Tpurepa i TpeTboro enemeHTa |,
nepLUnin BXig, AKOro pasom 3 nepwuimm Bxogom eremenTta I-HI Ta gpyrum Bxogom gpyroro enemeHrta |
NigKroYeHi 4o neplioro Buxody Tpurepa, BuXig Apyroro enemeHTa | 3'egHaHuii 3 nepumnm BXOOOM
OydepHoro perictpa, a nepwuii BXig NigknoyYeHn 4o BUXOAY NepLUIOro KoMnapartopa, BMXig nepLuoro
enemeHTa | 3'egHaHMiA 3 neplwMM BXOOOM Tpurepa, Nepluvi i Opyruin BUXOOW SAKOro NigKHOYeHi
BiANOBIOHO [0 Kepylouux BXOZiB MepLloro i Apyroro enekTpoHHUX KIo4iB, BUXOAWM SKUX 3'€AHaHi 3
BXOOOM nepeTBOplOBaYa Hanpyra-yactoTa, BuXig [xeperna OMOPHOI Hanpyry nigaknoyeHun [o
aHarnoroBoro Bxo4y Apyroro efiekTPOHHOro Kroya, BMXia YeTBepToro enemeHTa | 3'eaHaHnin 3 BXo4om
niynnbHWKa, BUXiO AKOro MiOKMIOYEHUW OO TPEeTboro BXoAY TPEeTboro enemeHta |, Buxig Skoro
3'egHaHWMi 3 OpyrMM BXOOOM Krtova, Buxig 6rnoka obpobku curHany nigknioveHnn o sxoay bnoka
obuncneHHsa, Buxig skoro 3'egHaHui 3 Bxogom gpyroro AU, BuxigHa umdpoBa wWMHA HAKOroO
nigkntoyeHa go gpyroi BxigHoi uudpposoi wuHm M3MM, BxigHa wuHa 6ydepHoro perictpa 3'egHaHa 3
BXiAHOI LUMHO Onoka o6pobku curHany.

[ONoBHMM HeOonikoM [aHoro MPUCTPO € Te, WO BiH He [03BOMSE BM3HA4YaTUM Hanbinblue
3Ha4YeHHA TemnepaTypu TeNmoBUX MONIB, HaMpuKNag, oOMOTOK MOTYXHUX ENEKTPUYHUX MaLluvH, Lo
3BY)XKYE (DYHKLIOHanNbHI MOXNMBOCTI MNPUCTPOID B 3agadvi CNOCTEPeXeHHA 3a ob'ektamuy, WO
o6epTatoTbes, 30KpemMa NoTYKHUMU eNEKTPUYHUMU MaLLUUHAMMU.

Hanbnwkymm aHanorom € npucTpinn ansi 6e3KOHTaKTHOro BMMIptOBaHHA Temnepatypu ([lateHT
Ykpainn Ne 133056, MIMNK GO1K 13/08, 6ton. Ne 6, 2019), wo mictute 06'ekTMB, giadparmy, nepiuie
Asepkarno, BukoHaHe y surnagi W-koHyca, Ta gpyre g3epkano, BUKOHaHe Yy BUINAAi BBIrHYyTOro KoHyca
3 MOBEPXHSMM, WO Npu3Ha4veHi Ans BiAOMBaHHA NPOMEHIB CBITNIOBOrO MOTOKY, iH(payepBOHMN
npunmad, Wwo dBnsie cobot Habip n iHppavyepBOHUX CEHCOpIB, PO3TALUOBaHWX OAWMH 3a OOHUM,
npuAManbHi NIOWAnKM SKUX NepneHauKynspHi ronoBHIA ONTUYHIN oci, B6ydepHun perictp, Grok
MOPIBHSIHHA LUBMAKOCTI, NEPETBOPIOBAY YacToTa-Hanpyra, ABa KOMnapaTopu, reHepaTop Hanpyru, Lo
3MIHIOETLCA MNiHIMHO, TpuUrep, NepeTBOplOBaY Hanpyra-4actoTa, AiNbHUK 4acTOTW, KIOY, KPOKOBUW
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OBUryH, komytartop, aea AU, aBa niyunbHukK, iHTepdencHun 6nok, BKI1, reHepaTop Hanpyru, Lo
3MIHIOETBCA CTYNiHYACTO, ABa Kepytodi NigcuntoBadi, NOCTINHO 3anamM'sTOBYHOUNA NPUCTPIN, ABa BNoKK
3anycky, ABa efieKTPOHHI Knodi, JKeperno OnopHOi Hanpyrk, Asa enemMeHtTn HI, 4yotnpmn enemenTu I,
enemeHT |-HI, 6rnok o0Opobku curHany Ta Gnok 0OYMCrEeHHsl, UuMdpOo-aHarnoroBuin nepeTBoproBaY
(LLAI) Ta 0ydbep gaHunx, npuyomy BMXOAM N iHppayepBOHUX CEHCOPIB 3'€QHaHi BiONOBIAHO 3 BXiQHOW
WwmHot BydepHoro perictpa, BXiQHOK LWMHOK Grioka MOPIBHSAHHS LUBMAKOCTI Ta 3 BXiOHOK LUMHOM
nepeTsoploBava YacTtoTa-Hanpyra, Apyruin BXig neplioro Kkomnapartopa MigKnoYeHun OO0 3ararnbHoil
WWHK, a BuXig 3'egHaHM 3 NeplinM BXOOOM FeHepaTopa Hanpyri, Wo 3MIHIETBCA MiHINHO, BUXig
nepeTBoOploBaya Hamnpyra-yactoTa nigknioveHuin 4o BXoay AiflbHYKa 4acToTu, BMXig SKOro 3'eqHaHun 3
nepLUMM BXOAOM Krlo4a, BUXiA SIKOro MigKNIOYEHUN 00 BXOA4Y KPOKOBOro ABUryHa, Ban sIKOro 3B'a3aHui
3 piadbparmoto, Apyrui Bxig GydepHoro perictpa 3'€egHaHUn 3 BUXOOOM AiflbHWKA 4acToTu, BMXigHa
wnHa 6ydepHoro perictpa nigkniodeHa [0 BXIOHOI LUMHM KOMyTatopa, BXi4 SIKOro 3'egHaHunm 3
BMXOOOM MepeTBOpoBaYa Hanpyra-4actora, a BUxig niaknoyeHnn o neporo sxoay nepworo AL,
BUXigHa uMdpoBa WKMHa sKoro 3'egHaHa 3 BXigHOW LMEPOBOK LIMHOK iHTepdencHoro 6noka, Buxig
akoro nigkntoveHmn go kin EOM, Buxig nepeTBoptoBada Harnpyra-yactoTa 3'€4HaHUMn 3 Opyrumu
Bxogamu nepworo AL i BKIM ta 3 Bxogamu iHTepdencHoro 6noka i reHepaTopa Hanpyru, Lo
3MIHIOETBCA CTYMIHYACTO, BUXiO SIKOrO MiAKMYEHMIA 40 NEPLUNX BXOAIB MEPLUOro i ApYroro Kepyrumnx
nigcvnioBadie, Opyri BXoan Akux 3'egHaHi BignoBigHo 3 nepwwmM i gpyrum Buxogamum M3I1, a Buxoam
NigknoveHi BignoBigHO OO TpeTboro i yetBeptoro BxodiB BKI1, n'atuin BXxig skoro 3'egHaHui 3
BUXOAOM AiflbHUKA 4acTOTW, BMXigHA LUMHA MNEpLIOro NiYuibHUKA MigKnoyeHa A0 neplol BXigHOT
wuHn T3M1, BuXia nepeTBOpiOBava 4YacTOTa-Hamnpyra 3'€dHaHUA 3 MNepwyMM BXOAOM MEPLLOro
KOMMapaTtopa, BUxig SKOro niakmoyYeHun 0o Bxody nepuoro enemeHTa HI, Buxig gkoro 3'egHaHunm 3
APYrMM BXOAOM MepLlioro enemeHta |, nepwwii Bxig AKOro MigKMYEHUWAn [0 BuUxXody Apyroro
KoMnapartopa, ApPYrun BXig4 AKOro 3'€dHaHU 3 3aranbHOK LUWHOK, a nepwui BXig pasoMm 3
aHanoroBMM BXOLOM MNEPLLOro efeKTPOHHOro Krtoya MigknioYveHi 4O BUXOAY reHepaTopa Hanpyru, Lo
3MiHIOETbCA NiHINHO, OAPYrUiA BXi4 SIKOro 3'egHaHWUA 3 BUXOAOM Orioka MOPIBHSAHHS LUBWAOKOCTI, BXiA
SIKOro, a Takox BXig Onoka oOpobKM curHany MigkndeHi OO0 BMXOAY MepeTBoptoBava Hanpyra-
yacToTa, BUXig AinbHWKa YacToTh 3'€QHaHUI 3 NEpPLUMM BXOAOM YETBEPTOro enemeHTa |, gpyrun BXxig
SIKOro MigKNYeHnn oo suxoady enemeHta I-HI, gpyruin Bxig sikoro pasom 3 BXOAOM APYroro enemMeHTta
HI ta TpeTtim BxOogoM nepuioro enemeHTta | 3'egHaHi 3 BMXoQoM nepluoro Grioka 3amnycky, BuXif
apyroro enemeHta HI 3'egHaHum 3 gpyrummn Bxogamu Tpurepa i TpeTboro enemeHTa |, nepwmn Bxig
SIKOro pasom 3 nepumnm BxoAoM enemenTa |-HI Ta apyrum Bxogom apyroro enemeHTa | nigknioyeHi o
nepLioro BMXoAy Tpurepa, Buxig Apyroro ernemeHTta | 3'egHaHui 3 nepwmMm BXOAoM OGydepHOoro
pericTpa, a nepLuMi BXig NigKMoYeHUn Jo BUXoQy NepLUoro Komnapartopa, Buxig nepLuoro enemexTa |
3'eAHaHW 3 nepLiMM BXOAOM Tpurepa, neplunn i Apyrui BuMxogm SKOro NigkKroyeHi BignosigHO A0
Kepytoumx BXOAiB MEpLIOro i ApYyroro enekTPOHHWX KIoYiB, BUXOAM SAKUX 3'€4HaHi 3 BXOAOM
nepeTBoOploBaYa Harnpyra-4acroTta, BUXig Oepena ornopHOI Hampyrv MigKNioYeHUn 0O aHanoroBoro
BXOOYy APYroro ernekTpoHHOro Krnwo4a, BUXiA 4YeTBepToro enemeHTta | 3'egHaHui 3 BXOOOM MepLUOro
niynnbHWKa, BUXiO SKOro MiOKMIOYEHUM OO TPeTboro BXody TpeTboro enemeHTta |, BuUXig 4AKoro
3'egHaHWMA 3 OpyrMM BXOOOM Kritouda, Buxig Gnoka obpobku curHany nigkntodeHun go Bxogy 6noka
obuMcneHHs, Buxig dkoro 3'egHaHuMm 3 Bxogom gpyroro AL, BuxigHa umdpoBa WMHA SAKOro
nigknoyeHa go apyroi BxigHoi uudposoi wunHm M3M1, BuxigHa wuHa 6ydepHoro perictpa 3'egHaHa 3
BXigHOT WKWHOW 6noka obpobku curHany, Buxig Opyroro 6roka 3anycky MigKMOYeHUn OO BXoAy
Oycbepa paHux, BuxigHa uudcpoBa LIKHA AKOro 3'egHaHa 3 BXigHOW uudpoBoto wmnHow LIAT, Buxia
AKoro nigknioveHnn go nepuworo Bxogy BKI, BuxigHa undposa wrHa apyroro nivunbHyKa 3'eqHaHa 3
APYroto BXigHO LMdpOBOIO WNHOK Bydepa gaHux, nepLua BxigHa umMdpoBa WnHa SKOoro nigknoyeHa
A0 BUXigHOI umMdpoBoi wuHM nepworo AU, Bxig Apyroro niyvnbHWKa 3'€gHaHUA 3 BUXOLOM
nepeTBOplOBaya Harnpyra-4acrora.

fonoBHUM HegonikoM HanbnuXkdoro aHanora € Te, WO BiH He [JO3BONISiE BU3Ha4yaTu Haunbinblue
3Ha4YeHHA TemnepaTtypu TEMMOBMX MONIB, HANpuKNag OOMOTOK MOTYXKHMX ENEKTPUYHUX MaLUMWH, Lo
3BY)XKYE (DYHKLIOHanNbHI MOXNMBOCTI MNPUCTPOID B 3agadvi CNOCTEPeXeHHA 3a ob'ektamuy, WO
o6epTatoTbes, 30KpemMa NoTYKHUMU eNEKTPUYHUMU MaLLUUHAMMU.

B ocHoBy kopucHOI MoAeni MocTaBneHo 3afdady CTBOPEHHSA NPUCTPO ANst GE3KOHTaKTHOro
BMMIpIOBaHHA TeMNepaTtypu, B SIKOMY 3a pPaxyHOK BBELEHHsi HOBUX ONOKiB Ta 3B'A3KIB MiXX HUMMK
3'ABNSAETHCS MOXITMBICTb BU3HAYaATU HandiNnbLUe 3HAa4YEeHHS TemnepaTypu TEMMOBMX MOMiB, Hanpuknag,
OBMOTOK MOTYXHUX €NEKTPUYHUX MAaLLVH, WO PO3WMPIE (PYHKUIOHAMNbHI MOXMAMBOCTI NPUCTPOI0 B
3agavi CcrnoctepexeHHs 3a ob'ektamu, WO obepTalTbCHd, 30KpeMa MOTYXHUMU ENeKTPUYHUMM
MaLlMHaMM.

lMoctaBneHa 3agaya BUPIWYETLCA TWM, WO B NPUCTPI ONA GE3KOHTaKTHOro BMMIpPIOBAHHSA
TemnepaTypu, Wo MicTuTb 06'ekTuB, Adiacdparmy, neplie A3epkano, BUKoHaHe y Burnagi W-koHyca, Ta
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apyre [sepkano, BWKOHaHe Yy BUMMsAi BBIrHYTOrO KOHyca 3 MOBEPXHAMU, L0 Mpu3HayveHi Ans
BiAOMBaHHS MPOMEHIB CBITNOBOro MOTOKY, iH(PpayepBOHMN MpurMad, WO 4aBnse cobor Habip n
iHbpayepBOHUX CEHCOpIB, pPO3TalLUOBaHMX OOWH 3a OOHMM, NpuAManbHi NNoWankn  AKMx
neprneHaVKynspHi  FOMOBHIM  ONTWUYHIA oci, ©6ydepHu perictp, ONOK MOPIBHSAHHS  LUBWUAKOCTI,
nepeTBoOplOBaY YacToTa-Hanpyra, ABa KOMMnapatopu, reHepaTtop Hanpyru, WO 3MIHIOETLCA MiHINHO,
Tpurep, NepeTBopoBaYy Hanpyra-4actoTa, AiflbHUK YacTOTU, KN4, KPOKOBUA ABUIYH, KOMyTaTop, ABa
AUMM, psa niyvnbHukn, BKI1, reHepaTop Hanpyru, WO 3MIHIOETbCSA CTYMiHYacTo, [Ba Kepyrodi
nigcunioBadi, MNOCTINHO 3anam'ATOBYYMI MPUCTPIA, ABa ONOKM 3anycKy, ABa ENEeKTPOHHI Krodi,
Jxxepeno onopHoi Hanpyru, Aa enemeHTn HI, yotnpu enementn |, enemeHt I-HI, 6nok ob6pobkn
curHany Tta 6nok obumcnenHsi, LAl Ta 6ydep gaHux, npMyomMy BUXOAM n iHppayepBOHUX CEHCopiB
3'egHaHi BigNOBIAHO 3 BXiAHOW LWMHOKW OydepHoro pericTpa, BXiOHOKW LUMHOK 61oKa NOPIBHSHHSA
WBMOKOCTI Ta 3 BXiAHOK LUMHOK MNEpPeTBOpIOBaYa 4YacToTa-Hanpyra, Apyrunm BXig nepLloro
KomMnapaTtopa NiaknioYeHnin 4o 3arasnbHOoi WWHKW, a BUXig 3'€eAHaHnin 3 neplmnmM BXOAOM reHepartopa
Hanpyry, WO 3MiHIOETLCA NiHIMHO, BUXiO nepeTBopioBaya Hanpyra-yactoTa MigknioYeHun OO0 BXOAy
AiNbHMKa 4acToTW, BUXiO AKOro 3'egHaHWi 3 NepLinuM BXOOOM Krkoya, BUXiO SIKOro MigKryYeHun o
BXOOY KPOKOBOro ABWUryHa, Basn $IKOro 3B'dA3aHui 3 giadpparmoro, apyrun Bxig 6ydepHoro perictpa
3'eQHaHMIA 3 BUXOOOM [AiflbHMKa 4YacToTu, BUXigHa WnHa OydepHoro perictpa nigkntoveHa Ao BXigHOI
LWMHM KOMyTaTtopa, BXig fKoro 3'eQHaHWA 3 BMXOOOM NepeTBOpioBaya Hanpyra-4actoTa, a Buxig
nigknoveHnn o nepioro exoay nepworo AL, Buxig nepeTBopioBada Hanpyra-4acrtota 3'€gHaHum 3
apyrmmmn  Bxogamm nepworo AL i BKI Ta 3 BXOOOM reHepatopa Hanpyru, WO 3MIHIOETLCS
CTYNiHYacTo, BUXiA4 $KOro MIAKMIOYEHUA [0 Meplimnx BXOAIB MNEporo i ApYyroro Kepylumx
nigcunioBavis, Opyri BXoam Akux 3'egHaHi BignosigHo 3 nepwwimMm i gpyrum Buxogamum M3I1, a Buxogn
nigKrodeHi BigNoOBIAHO OO0 TpeTboro i yerBeptoro BxogiB BKI1, n'stum Bxig sikoro 3'egHaHuii 3
BMXOOOM [ifnbHMKA 4acTOTW, BUXiAHA LUMHA MEPLUOro NiYvnbHMKa MigKMYeHa OO0 nepLuoi BXigHOI
wuHn T3M1, BuXia nepeTBOpOBava 4YacTOTa-Hamnpyra 3'€dHaHUA 3 MNepwvMM BXOAOM MEPLLOro
KomMnapaTtopa, BuXig SKOro nigknioyeHnin oo Bxoay nepworo enemeHta Hl, Buxig sikoro 3'egHaHmm 3
OpyrMMm BXOOOM Meploro erneMmeHTta |, nepwui BXig SKOro nigKMYeHWH [0 BUXOQY AOpyroro
Komnapartopa, Apyrvi BXig sKoro 3'€egHaHuK 3 3arafbHOK LUMHOK, a neplui BXig pasom 3
aHanorosyMM BXOLOM NEPLLOro eNeKTPOHHOro Krwya MNigknioYveHi 4o BUXOAY reHepaTtopa Hanpyru, Lo
3MiHIOETbCA NIHINHO, OPYrUiA BXi4 SIKOro 3'egHaHWA 3 BUXOAOM Orioka MOPIBHSAHHS LUBWAOKOCTI, BXiA
SIKOro, a TakoX BXig Onoka oOpobKM curHany nigkndeHi OO BMXOAy MepeTBoptoBava Hanpyra-
YyacToTa, BUXiA AiNbHMKa 4acToTu 3'€gHaHMI 3 NepLlMM BXOAOM YeTBepToro enemexTa |, gpyrui Bxig
AKOro MigknioveHnn go smuxody enemenrta |-HI, apyruin Bxig skoro pasom 3 BXo4OM ApPYroro enemMeHTa
HI Tta TpeTtim BxogoM nepworo enemeHTta | 3'egHaHi 3 BUXOOOM nepluoro Grioka 3amnycky, BuXif
apyroro enemenTa HI 3'egHaHunin 3 apyrumm Bxogamu Tpurepa i TpeTboro enemeHTa |, nepwuin exia
AKOro pasoM 3 nepLunm Bxodom enemMeHta |-HI tTa gpyrum Bxogom gpyroro enemexta | nigknoyeHi oo
nepLioro BMXoAy Tpurepa, Buxig Apyroro ernemeHTta | 3'egHaHui 3 nepwmMm BXOAoM OBydepHoro
pericTpa, a nepLu1i BXig NiaKMYeHUn o BUXOAY NepLUoro KoMmnapartopa, BUxif nepLioro enemeHTa |
3'eQHaHWI 3 NepLiMM BXOAOM Tpurepa, nepliunin i opyrui BUXoOM SIKOro NigKroyeHi BignosigHoO A0
Kepytoumx BXOAiB MepLloro i Apyroro enekTPOHHWX KhioYiB, BUXOAM SKUX 3'€dHaHi 3 BXOO4OM
nepeTBoploBaya Harnpyra-4acrorta, BUXig OXepena onopHOI Hanpyrn MigknioyeHWn OO aHanorosBoro
BXOOYy APYroro enekTpoHHOro Krnwou4a, BUXig 4YeTBepToro enemeHTta | 3'egHaHUi 3 BXOOOM MepLUOro
niynnbHWKa, BUXiO AKOro MiOKMIOYEHUN OO TPEeTboro BXOAY TPeTboro ernemeHTta |, Buxig SKoro
3'egHaHWi 3 OpyrMM BXOOOM Krtoda, Buxig 6noka obpobku curHany nigknodeHuin go Bxody 6noka
obuncneHHsa, Buxig skoro 3'egHaHun 3 Bxogom gpyroro AU, BuxigHa umdpoBa wWMHaA HAKOroO
nigkntodeHa oo apyroi BxigHoi undpposoi wunHm M3MM1, BuxigHa wuHa 6ydepHoro perictpa 3'egHaHa 3
BXigHOT WKWHOW 6noka obpobku curHany, Buxig gpyroro 6moka 3anycky NigKMIOYeHWA OO0 BXOAY
Oydbepa paHux, BuxigHa uudcpoBa LWKHA SKOro 3'egHaHa 3 BXigHOKW uudpoBoto WwunHow LIAT, Buxia
sKkoro nigknioveHun ao nepuoro Bxoay BKI, BuxigHa undposa wrHa Apyroro nivunsbHyKa 3'eqHaHa 3
APYroto BXigHO LMdpoBOO WNHOK Bydepa gaHux, neplua BxigHa LmdpoBa LWnHa AKOro nigknoyeHa
00 BuxigHOI umdposBoi wWnHM nepworo ALIM, Bxig Apyroro nivyvnbHUKa 3'€4HaHUN 3 BUXOOOM
nepeTeBopioBaya Hanpyra-4yactoTa, 3rigHO 3 KOPUCHOK MOAEenno, [0OaTKOBO BBEAEHO TpeTin
niynneHKK, copMyBay curHany, n'atmi enemeHt |, ABa pericTpu, UMdPOBMIA KOMMapaTop Ta
uMdpoBMIn iHOMKATOP, NPUYOMYy BuXigHa umdposBa wuHa nepwioro AUI nigknioyeHa go EOM Tta
3'egHaHa 3 BXigHO LMPOBOIO LLMHOK NepLIOoro perictpa, BuxigHa umdposa LWnHa SKoro nigknioyeHa
A0 BXiOHOI UMPOBOI WKWHWM OpYyroro perictpa Ta A0 nepuloi BXigHOI uMdpoBoi WKHU uudpoBoro
KoMmnaparopa, Aapyra BxigHa uudpoBa LUnHa AKoro 3'eAHaHa 3 BUXIAHO LMPOBOO LUMHOK NepLUOro
AU, a Buxig nigknoyYeHnn 0o Apyroro Bxody N'ATOro enemeHTta |, nepwmin BXig SIKOro pasoMm 3
BXOOOM TPeTbOoro nivunbHUKa 3'€dHaHi 3 BUXOOOM MepeTBopioBada Hanpyra-yactoTa, Buxig nm'atoro
eremMeHTa | migknioYeHUn OO0 nepLuoro BXody nepLloro perictpa, ApYrvi BXifd SKOro 3'€dAHaHumn 3
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BMXOO0M hopMyBaya curHany, BXig sikoro pasom 3i BXO4OM ApYroro perictpa nigkntodeHi 4o Buxoay
TPeTboro niynnbHWKa, BUXigHa umdpoBa LIMHa OPYroro perictpa 3'egHaHa 3 BXiOHOK UMGPOBOIO
LUNHO LMdpoBOro iHaukaTopa.

MpucTpin anst 6€3KOHTaKTHOro BMMIPIOBAHHA TeMnepaTypu MOSICHIOETLCS KPECIIEHHAM, Ha SIKOMY
306paxkeHa Moro CTpyKTypHa cxema.

Ha cxewmi: 1 - 06'ekT KOHTponto; 2 - o6'ekTnB; 3 - giadpparma; 4 - neplue asepkano y surnagi W-
KOHYCa, MPSMOSIHIMHI YyTBOPIOIOYI LIEeHTPanbHOI KOHYCHOI MoBepxHi 4.1 SKOro yTBOPKKTb KyT npu
BepLwuHi 90°, a NpAMOniHiAHI yTBOPIOKOYI OOKOBOI KOHYCHOI MOBEPXHi 4.2 YTBOPIOKOTL KyT NPU BEPLUNHI,
Ginbwunn Hix 90°; 5 - apyre Asepkano BMKOHAHE Yy BUrNSAi BBIrHYTOro KoHyca; 6 - iHppayepBOHMI
npunmay, LWo MICTUTb N OKpeMUX iHpadvepBOHUX CeHcopiB 6.1-6.n; 7 - KpOKOBMN ABUryH; 8 - Bnok
NMOPIBHSIHHA LWBMAKOCTI; 9 - nepeTBoptoBad 4actota-Hanpyra; 10 - nepwwn komnapatop; 11 -
reHepaTop Hanpyru, LWo 3MiHIOETbCA MiHIMHO; 12 - nepwwnii enemeHT HI; 13 - nepwui 6ok 3anycky; 14
- opyrun enemeHT HI; 15 - nepwwuin enemeHT |; 16 - gpyruin komnaparop; 17 - Tpurep; 18 - gxepeno
onopHoi Hanpyru; 19, 20 - nepwui i OApyrMin enekTpoHHi kntodi; 21 - Opyrvi enement |; 22 -
nepeTBoploBaY Hanpyra-yactoTta; 23 - ©Onok obpoOku curHany; 24 - OydepHun perictp; 25 -
KomyTaTop; 26 - AinbHUK YactoTu; 27 - enemeHT I-HI; 28, 29 - TpeTint i yeTBepTUin enemeHTn |; 30 -
kntoY; 31 - nepimin niymnbHuk; 32 - gpyrum ALM; 33 - 6nok obuncnerHs; 34 - MN3I1; 35 - reHepaTtop
Hanpyru, LWo 3MiHIOETbCS CTyniHYacTo; 36, 37 - nepwui i opyrnin Kepytodi nigcuntosavi; 38 - BKIT; 39 -
nepwwunn AUM; 40 - gpyruin 6nok 3anycky; 41 - gpyrun nivnnbHuk; 42 - oydep gaHux; 43 - LIATT; 44 -
TPETIN NiYnnbHKUK; 45 - dhopMyBay curHany; 46 - nepLwimni perictp; 47 - gpyrun perictp; 48 - undposui
ingukatop; 49 - uudposun komnapatop; 50 - n'aTui enemeHT |, NMpuyomy nepwe Asepkano 4,
BMKOHaHe y Burmnsaai W-koHyca Ta apyre A3epkano 5, BMKOHaHe y BUrMAAi BBIFHYTOrO KOHycCa,
npu3HayeHi Ans BigbvBaHHS NPOMEHIB CBITIIOBOro NOTOKY, iHppadepBOHUN npunmad 6 aBnsie coboro
Habip iHppayepBOHMX ceHcopiB 6.1-6.n, po3TalloBaHMX OOWH 3@ OAHUM, NPUAMArbHI NIOWAAKN SKUX
nepneHAvKynsApHi  FOMOBHIM ONTWMYHIM  OCi, BMXOOW iH(ppadyepBOHUX CceHcopiB 6.1-6.n 3'egHaHi
BiANOBIOHO 3 BXiAHOM LUMHOW BydepHoro perictpa 24, BXiAHOK LUMHOW 6rioKa NOPIBHAHHSA LLBUAKOCTI
8 Ta 3 BXiOHOI LUMHOK NMEepeTBOplOBaYa YacToTa-Hanpyra 9, apyrmin Bxig nepworo komnapatopa 10
NiKNIOYEHNA 00 3aranbHOl WWHKW, a BUXi4 3'€e4HaHWn 3 NepLUMM BXOAOM reHepaTopa Hanpyru, Lo
3MIHIOETBCSA MiHIHO, 11, BUXig NepeTBOptoBaYa Hanpyra-4actoTta 22 nigknioveHnin 4o Bxoay AifbHUKa
YyacToTu 26, BMXig SIKOro 3'egHaHui 3 nepwunmM Bxogom kitova 30, BMXig SKOro nigknioyYeHnn go sxoqy
KPOKOBOro ABUryHa 7, Ban SIkoro 3B'si3aHui 3 giacdbparmoto 3, apyrun Bxig 6ydepHoro perictpa 24
3'egHaHVi 3 BUXOOOM AifnbHUKA 4YacToTu 26, BuxigHa wwnHa BydepHoro perictpa 24 nigknioveHa oo
BXiZHOI LUMHKM KOMYTaTopa 25, BXia SKOro 3'€4HaHui 3 BUXOAOM NepeTBOpoBaYya Hanpyra-4yacrora 22,
a BuXig NiaknoyeHun oo nepworo Bxody nepworo AL 39, Buxig nepeTtsoptoBada Hanpyra-4acrtota
22 3'egHanun 3 gpyrumu Bxogamm nepworo ALIM 39 i BKI 38 Tta 3 Bxogom reHepartopa Hanpyru, Lo
3MIHIOETBCA CTYNiHYacTo, 35, BUXiA SIKOrO MigKNIOYEHUN OO nepLunx BxoAiB neplioro 36 i gpyroro 37
Kepylodux nigcuniosadis, Apyri BXoOW AKUX 3'€4HaHi BignosigHO 3 nepwum i gpyrum sBuxogamm 311
34, a Buxoam NigknoyeHi BignoBigHO 40 TpeTboro i YetBepToro Bxoais BKI1 38, n'atun Bxig sikoro
3'eQHaHWI 3 BUXOAOM AiflbHUKA YacToTu 26, BUXigHA LUMHA neplioro niYnnbHuka 31 nigknioyeHa ao
nepwoi BxigHoi wuHK TM3M1 34, Buxig nepeTBoptoBava YacTtoTa-Hanpyra 9 3'egHaHuin 3 nepLinm
BX0oOoM neplioro komnapartopa 10, Buxig SKoro nigknoyeHnin o exody nepuloro enemenTta HI 12,
BUXiZ SIKOro 3'eQHaHWMiA 3 APYrMM BXOOOM NepLuoro enemMeHTa | 15, nepwimn Bxig SKoro nigknioveHun
00 BMXody Apyroro komnapartopa 16, Apyrni Bxig SIKOro 3'eqHaHWiA 3 3aranbHO LUMHOK, @ NepLUmnn
BXi, pa3oM 3 aHanoroBMM BXOOOM MNEPLUOr0 €eneKTPOHHOro Kkmnwoya 19 nigknoyeHi OO BUMXOAY
reHepartopa Hanpyru, WO 3MIHIETbCA NiHIMHO, 11, OPYrUMI BXig siKOro 3'egHaHuii 3 BUXogom Grioka
NOPIBHSAHHSA WBWAKOCTI 8, BXiA4 SKOro, a Takox BXig 6noka o6pobku curHany 23 nigknoyeHi 4o Buxoay
nepeTBoploBaya Hanpyra-yactora 22, BuXig AiNbHMKA 4YacToTn 26 3'egHaHU 3 NepLuinMM BXOAOM
yeTBepToro ernemenTa | 29, gpyrun Bxig sKkoro nigknoveHun o smxopny enemedta |-HI 27, gpyrun
BXiZl SIKOr0 pa3oM 3 BxoAoM Apyroro enemeHta Hl 14 ta TpeTtiMm BXxogom nepuwioro enemeHta | 15
3'eHaHi 3 BUXo4OM nepLuoro 6noka 3anycky 13, Buxig gpyroro enemexta Hl 14 3'egHaHun 3 gpyrumu
Bxogamu Tpurepa 17 i TpeTboro enemeHTa | 28, nepwun BXig SKOro pasoMm 3 MepLUMM BXOAOM
enemeHTa I-HI 27 Ta gpyrum Bxogom apyroro enemeHta | 21 nigknoyeHi 4o nepLluoro suxony Tpurepa
17, Buxig gpyroro enemeHnTa | 21 3'egHaHuin 3 nepwmm BXogom OydepHoro perictpa 24, a nepLuunn
BXiZ NigKMYeHnn 1o Buxody nepuioro komnapartopa 10, Buxig nepworo enemenTa | 15 3'egHaHum 3
nepwwuM Bxogom Tpurepa 17, nepwnin i opyrui BUXOOM SIKOro MigKNIOYeHi BiANOBIOHO OO0 Kepyro4ux
Bxofis nepworo 19 i pgpyroro 20 enekTPOHHUX KoYiB, BUXOAW SKUX 3'eQHaHi 3 BXOAOM
nepeTBopiloBaYa Hanpyra-yactora 22, BuXig [Xepena oOnopHOi Hanmpyrn 18 nigknioveHun [o
aHanoroBoro BXogy Apyroro enekTpoHHoro kntoda 20, Buxig vyetsepTtoro enemeHdTa | 29 3'egHaHui 3
BXOOOM MNepLloro nivyunbHUKa 31, BUXig AKOro nigknoyYeHuin o TPeTbOoro Bxody TpeTboro ernemeHTa |
28, Buxig fkoro 3'egHaHunm 3 gpyrum Bxogom kmova 30, Buxig G6mnoka obpobku curHany 23
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nigknodeHnn 0o Bxoay 6noka obumcneHHsa 33, Buxig gkoro 3'egHaHui 3 Bxogom apyroro AL 32,
BMXiOHa LUMdPOBa LLMHA SKOro nigknoyeHa Ao Apyroi BxigHoi umdposoi wnHu M3I1 34, BuxigHa wuHa
OydbepHoro perictpa 24 3'egHaHa 3 BXigHOI WMHOK Grioka 06pobku curHany 23, Buxig apyroro 6roka
3anycky 40 nigknoyeHun go Bxogy Oydepa maHux 42, BuxigHa umudpoBa WMHA SKOro 3'egHaHa 3
BXigHow umdposoto wnHow LIAIM 43, Buxig sikoro nigkntoveHnn go nepworo sxogy BKIM 38, suxigHa
uMdpoBa LWKMHA ApPYroro nivmnbHUKa 41 3'egHaHa 3 OpYrok BXiOHOW LMGPOBO LIMHOK Oydepa
AaHux 42, nepwa BXxigHa uMcpoBa WKHA SKOro NigknyYeHa A0 BUXIAHOI LMAPOBOI LUMHM NEepLLOro
AUMM 39, Bxig gpyroro nidnnbHuka 41 3'egHaHnini 3 BUXOLOM MepeTBOptoBava Hanpyra-dyacrtorta 22,
BuxigHa umdposa wuHa nepworo ALM 39 nigknoyeHa oo EOM T1a 3'egHaHa 3 BXigHOW LMPOBOIO
LUMHOO nepLloro perictpa 46, BuxigHa undpoBa WMHA SKOro nigknoyeHa 4o BXigHoO! LMGPOBOI LNHN
apyroro perictpa 47 Ta 0O nepwoi BXigHOT undpoBoi WKHU UMdpoBoro komnapartopa 49, gpyra
BXigHa umdpoBa WKWHA SIKOro 3'egHaHa 3 BUXIAHOW LMGPOBOK WKHOK nepworo ALM 39, a suxig
NigKIoYeHnA 4o apyroro Bxoay n'atoro enemeHta | 50, neplumii BXig SIKOro pasom 3 BXO4OM TPETbOro
niynneHuka 44 3'egHaHi 3 BUXOOOM NepeTBOpiOBaYa Hanpyra-4yactoTta 22, Buxig n'atoro enemeHta |
50 nigkntoyeHnin 4o nepLloro BXoA4y nepLioro perictpa 46, apyrmi BXig 9koro 3'€gHaHnin 3 BUXOO0M
dopmyBada curHany 45, Bxig SIKOro pasom 3i BXOAOM ApYyroro perictpa 47 nigkniodveHi oo Buxoay
TpeTboro niunnbHuka 44, BuxigHa uudpoBa LWKHA [pyroro perictpa 47 3'egHaHa 3 BXigHOW
LMdpOBOIO LLNHOK LncpoBoro iHgnkaTopa 48.

3anponoHoBaHUIM NPUCTPI Npautoe HACTYNHUM YMHOM. [MOTiK iHpavYepBOHOro BUMPOMIHIOBaHHS,
LLIO CTBOPHOETLCS MOBEPXHEI 00'eKTa KOHTPOSO 1, WO 3HAaXoaAUTbCsl Ha Aesikii BigCTaHi Big onTUYHOT
CUCTEMU NPUCTPOID, MoTpannise Ha OB'eKTUB 2, KM MEepeTBOPIE NOro y BUMNPOMIHIOBAHHA 3
NPOMEHSAMW, NapanerbHUMMW rofNOBHIN ONTUYHIN OCi.

lMepeTBOpEHUN TakMM YMHOM NOTIK Nagae Ha diadparmy 3, Aka NPUMBOAUTBLCH B PYX KPOKOBUM
AsuryHom 7. [iachparma 3 sBnse cobor Henpo3opun OAUCK, B SIKOMY BMPI3aHO CEKTOp, YTBOPEHWUW
ABOMa NPOMEHSAMM 3 KyTOM MK HUMW, PiBHUM MiHiManbHOMY KpOKYy ob6epTaHHsSi KPOKOBOro ABuUryHa 7,
yacTtoTa obepTaHHsA SKOro 3a4a€eTbCs AINbHUKOM 4YacToTu 26. Takum YMHOM, Ha neplle Asepkano 4,
Lo BMKOHaHO y Burnaai W-koHyca, Ta Ha apyre A3epkano 5, BUKOHaHe y BUrMsifi BBIrHyTOro kKoHyca 3
NOBEPXHAMM, LLO BiAOVBalOTb NPOMEHI, NOTpanssie nuiue YacTuHa 3006paxeHHst 06'ekTa koHTporto 1.
BunpoMmiHioBaHHS, L0 NPOWLLSO Yepe3 CeKTOPHUIN OTBIp Adiadparmn 3, NpUAMaETbCA iHppavYepBOHUM
npurimadeMm 6. lMpu ubomy TennoBe 300paxeHHS po3OMBAETbCS HA N YaCTWH, KOXHA 3 SIKUX

NPUMMAaETLCS OKPEMUM CEHCOPOM 6i, Ae =1n Mpun obepTaHHi AiadparmMm 3 HABKONO LEHTPa, KU
cniBnagace 3 ronoBHOK OMTUYHOK BICCHO, CKaHYETbCA Bce Tennose none ob'ekta koHTponto 1. MMpu
LIbOMY PO3ropTka € He HEMEPEPBHOID, a AUCKPETHOK 3@ PaxyHOK BUKOPUCTAHHS KPOKOBOMO ABUryHa 7.
Lle nae moxnuBicTb oTpumaTh iHoOpMaLio NPO TENMOBUA CTaH 0B6'ekTa KOHTPONo 1 B 3pyyHin Ang
noaanbLUoi 06pobkn opmi.

MpucTtpin mae Tpu pexumn poboTu. MNepwnii pexxum poboTU 3aCTOCOBYETLCHA MPU OOCNIMXKEHHI
TemMnepaTypHUX NOMiB MOTYXHWUX CUMETPUYHMX BIOHOCHO LieHTpa 06'eKTiB, WO 3HAXOOATbCHA B CTaHi
CMOKO0, Hanpuknag ctaTtopis enekTpUYHNX MaLLvH.

B uboMy BMnNagky Ha BUXoi NepeTBOproBayva yactoTa-Hanpyra 9 3'9BnseTbCs CUrHan foriyHoro
Hyns, AKuid Yepes neplumii komnapaTtop 10 HagxoAuMTb Ha NepLUMn BXiO reHepaTopa Hanpyru, Lo
3MiHETbCA NiHiMHO, 11. Mpu UbOMY Ha MOro BuXOAi 3'ABMSETLCA CUrHam MOMYHOro Hyns, SKUR
HaaXxoauTb Ha MepLinic BXig Apyroro komnapaTopa 16, Ha Buxofi gkoro opMyeTbCA CUrHarn norivHoi
OOMHWLI, KU HaAXoAWTb Ha MepluMin BXig nepworo enemeHta | 15. Takoxk curHan noriyHoro Hyns
HaOXxoauTb Ha BXia neporo enemeHTa HI 12, Ha BUXoAi SKOro 3'aBNA€TbCA CMrHan noriyHoi OguHUL,,
KM HaaXoOWTb Ha OPYrui BXia nepluoro enemeHTa | 15.

Mpu nogadi curHany 3 nepworo 6noka 3anycky 13, Hanpuknag HaTUCKAHHAM KHOMKKW, Ha MOro
BUXOAI 3'ABMSETLCA CUrHaN NOriYHOT OAMHULI, SKUIA Yepes BigKpMTU nepwmnin enemeHT | 15 nogaetbesa
Ha nepLun Bxig Tpurepa 17, Ha OpyroMy BUXOAi SIKOro (POPMYETLCSA CUrHAN MOrYHOT OOUHULI, KU
HaOXOOMTb Ha Kepywuui BXia Apyroro enektpoHHoro kroda 20 i Bigkpusae noro. Npu ubomy 3
BMXOAY AXepena ornopHOI Hanpyrn 18 curHan Hanpyru yepes BIOKPUTUIA OPYrUii eNeKTPOHHUIN KNkoY
20 nogaeTbes Ha BXiA nepeTBOploBaYya Hanpyra-4acrtota 22, Ha BUXOAi SKOro hopMyTbCS iMMyIbCeu
3 yacTtoTolo fg, sIKi HAOXO0OATb Ha BXi4 OiNbHUKA 4acToTh 26, WO Mae koeqilieHT agineHHa n. Ha suxogai
OCTaHHbOro (POpPMYKTbCA IMNYMbCHI CUrHanNW 3 4acToTol YepenyBaHHa f, aki yepes knou 30
nou%OTbgama KPOKOBWIA ABUryH 7, YacToTa o6epTaHHS IKOro BU3Ha4YaeTbcs chopmynon @ = 2r-m-f ,

ne B , B - MiHiManbHUN KyT NOBOPOTY, WO YTBOPKETbCA MNpU nogadi oaHoro Kepyr4oro

iMNyNbCy Ha KPOKOBMW ABUIYH 7. 3 Takokw X 4acToOTo noynHae obeptatucsa giacdparma 3, ska
MiCTUTb OTBip Yy BuUrnagi cektopa. [llpy UbOMY 34JIACHIOETLCH KPYyroBa po3ropTka TenroBoro
306paxeHHsi Hepyxomoro ob'ekta KOHTpomto 1. ENeKTpudyHi curHanum, amnniTygu Skux NponopuinHi
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TeMmnepaTypi enemMeHTapHuX AinsHOK NOBepXHi 06'ekTa (KiNbKiCTb TakMX AiNsgHOK Moxe carat N=n-m),
3 BUXOQiB iH(ppayYepBOHNX CeHCOopIB iHpa4epBOHOro NpuiMaya 6 HaaxeasaTb y 6ydepHuit pericTp 24,
AT ==

AKUA 3anam'aToBYE iHpOpMaLito B aHANoroBoMy BUrmsA4i Ha vac f . 3anuc B OydepHun perictp

24 npoBOAMTBECA B MOMEHT HaOXOMKEHHS curHany 3 BuMxoAdy AinbHuka vactotu 26. KomyTtaTtopom 25
30INCHIOETLCA 34MTYBaHHA iHGdopMaLil 3 BydepHoro perictpa 24 3 HacTynHUM 1i NEPETBOPEHHAM i3
napanensHOro B1Aay npeacTaBrneHHs B NOCNIAOBHUNA.

CchopmoBaHUin Takum YMHOM curHan 3 BMXOAy KoMytatopa 25 noTpannse Ha Bxig nepworo AL
39, B slkOMy BiH NepeTBOPIOETLCA B LINMpoBY hopmy.

OpHoyacHo noTik iHdopMaLil 3 Buxogy komyTatopa 25 notpannsie Takox B Bydep gaHux 42
yepes nepwun AL 39. TMlig ynpaeniHHAM gpyroro nidunbHuka 41 iHdopmauis nocnigoBHO
po3miwyeTbcsl B Oydbepi aaHmx 42 i yepes LIAI 43 nepeTBOPHOETLCS B aHanoroBy ¢opmy Ta
nogaeTbes Ha Bxig BKI 38.

B uen e 4ac curHan noriyHoi oauvHuUi 3 BMXOAY nepLuoro Onoka 3anycky 13 HagxoauTb Ha
apyrmn Bxig enemenTa I-HI 27, Ha nepwmi BXig SIKOro NogaeTbCa CUrHarm foriYHOro Hyns 3 nepLioro
Buxogy Tpurepa 17. MNMpun ubomMy Ha BMxoai enemeHTa I-HI 27 3'aBnaeTbcs curHan norivyHoT oanHWUL,
AKWMI BiOKpMBaeE YeTBepTU enemeHT | 29 Ansg npoxogXeHHs iMNynbCiB 3 BUXOAY AiNlbHMKa YacToTn 26
Ha BXiZ nepLuoro nivyunbHuka 31, Sknii NOYMHAE BiapaxoByBaTU OCTaHHI.

eHepaTop Hanpyru, WO 3MIHIETLCA CTyniHYacto, 35, nepwwuni 36 Ta gpyrmin 37 KepoBaHi
nigcuntoavi i M3I1 34 npusHadeHi Ana dopmyBaHHA curHanis posropTkn BKI 38. CurHan yactoToto
fe, WO HagxoAMTb Ha BXid reHepaTopa Hanpyru, WO 3MIHIETLCA CTyniHYacTo, 35, Ha BUxogi npunmae
cTyniHdyacty dopmy (MICTUTb N CKMagoBux) i nogaetbcsa Ha Bxoawm nepworo 36 i gpyroro 37
KepoBaHUX MigcuntoBadiB, koedilieHT MiACUMEHHS SKUX 3aQaeTbCs BMXigHUMM curHanamu 311 34.
Mpy ubomy KoedilieHTH nigcuneHHs nepioro 36 Ta upyrorea?'@ﬁe(gjoglﬁix' E&cwnmsaqis 3aalTbCs

TakK, WO Ha iX Bnxogax hopMyloTbCS CUrHANKM, NPonopLinHi ! BignosigHo, ae Ri -

paaiyc, ¢j - KyT KOOPAVHATY eNemMeHTapHOI AiNSHKM NOBEPXHi KOHTPOSIbOBaHOroO 06'ekTa 1 B MOMSAPHIN
cucTemi koopanHar. Mpu ysomy | = 0N 1= om

Ha nepwy BxigHy wuHy T3l 34 curHanuM HagxogsTb 3 Mepuoro fidunbHuka 31, koedilieHT
nepepaxyHky $Koro aopiBHioe m. B pesynbtati Ha ekpadHi BKI 38 npu HasBHOCTI ogHoro
iHopMaUuifiHOro curHany, OBOX CWUrHaniB po3ropTkM Ta CUrHamny 3 BMXOAY QAinbHMKa 4YacTtotu 26
opMYeETBECS 300paXKeHHs, Lo BigNOBigAE TENIOBOMY MOS0 06'ekTa KOHTposto 1.

Y Bunagky, Konum Hemae MOXIMBOCTI CYMICTUTU OMTUYHY BiCb MPUCTPOIO Ta reOMETPUYHY BiCb
ob'ekTa KOHTpOsto 1, TOBTO, KON CNOCTEPEXEHHSA MPOBOAUTLCS Nif NEBHMM KYTOM 4O Fr€OMETPUYHOI
oci obG'ekta KOHTpomo 1, MOro TEMMOBUM MOPTPET CrOTBOPHETLCA | Ha ekpaHi BKIT 38 3amicTtb
TEeNnnoBoro nopTtpeTa, WO BiAMNOBIAAE KOHUEHTPUYHMM komnam, 6yge 3'aBnsaTuck eninconoibHe
300pakeHHs1. [1na koMneHcaLii Takoro CoTBOPEHHS MPOMNOHYETLCA HACTYMHUA NiaXiA.

Bgaowﬁ, Lo piBHAHHSA eninca y [ekapToBii cucTeMi koopanHaT Mae BUrNSA:

— =

at bt &

Oe X, y - ropusoHTanbHa i BepTuUKanbHa OCi cucTeMu KoopawuHat, a, b - ropusoHTanbHa i
BepTuKanbHa Hanisoci eninca signosigHo, npuyoMmy a=R, ge R - papgiyc kona KOHTPONbOBaHOro
ob'ekTa.

MepenagemMo y nonsipHy cUCTeMy KoopauHaT, BUKOpUCTasLLm oopMynn

X=r-COS@,

y=r-sine, (2)

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

fJiacta nhid* 3B (1) Ta oTpumaemo Bupas.

b? —r?.sin®
® @3).

Omxe, Tenep, malo4um B Oyab-SKUA MOMEHT Yacy napameTpu KyTa noBopoTy ¢ Aiacdparmu, MeHLwy
HaniBBicb eninca b Ta BiacTaHb Bif LieHTpa eninca Ao noro kpato ("pagiyc" eninca), MoXxHa BigHOBUTU
peanbHWI pafiyc CnoTBOPEHOro Kona.

Lle peanizoBaHo B 6roui 06pobku curHany 23, sakui ikcye KyT ¢, napameTpu b i r Ta nepegae ix
B 6nok obuncneHHs 33, B sikomy 3a chopmMynoto (3) BU3HAYaETLCA OINCHUI pagiyc CNOTBOPEHOro Kona.

BuxigHunin curHan 6roka obumcrneHHs 33 3a gonomoroto apyroro ALM 32 nepeTBoploeTbCs B
uucppoBMin koA i HagxoAuTb Ha Apyry BxigHy wwuHy M3 34, dopmyoum Npu LBOMY CKOPUrOBaHi
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KoedilieHTn nigcuneHHs nepworo 36 i gpyroro 37 kepoBaHWX NiACUNIOBAYIB, SKi BIGHOBMNIOKOTbL PO3MIp
300pakeHHs1 npu noro BuBeaeHHi Ha BKIT 38.

Opyrun pexvm poboTn MPUCTPOID 3aCTOCOBYETLCS A7 BMMIpIOBaHHSA TEMmoBOro nonsi ob'ekra
KOHTponto 1, wo obepTaeTbCes.

Mpn obepTaHHi 00'ekTa KOHTPONIO 1 Ha BMXOAI NepeTBOplOBaYa YacToTa-Hanpyra 9 3'aBnseTbcs
Hanpyra, sika HagxoauTb Ha nepwuni Bxig nepworo komnapatopa 10. Ha noro Buxogi 3'sBnseTbcA
CUrHasn noriYHoT OAMHWLI, SKMA HaaXOAMTb Ha MNepluun BXig reHepatopa Hanpyru, Wo 3MiHIETbCH
niHinHo, 11 i Ha BMXOAiI OCTaHHLOrO 3'ABNSIETbCS Hanpyra. OgHo4YacHO Ha BuxoAi neploro Grioka
3anycky 13 NPUCYTHIN CUMrHan noriYHOro Hyns, Skui 4yepes apyruin enemeHTt HI 14 BctaHoBne Ha
nepLiomMy Buxogdi Tpurepa 17 curHan noriYHOi OAMHULI, KU NOJAETLCA Ha Kepyrunin BXig nepLuoro
enekTpoHHoro kntoya 19 i Bigkpusae noro. lNpy UbOMY 3HAYEHHs HaMpyrn 3 BUXOAY reHepaTtopa
Hanpyry, WO 3MIHIETBCA MiHiNHO, 11 nogaeTbca Ha BXig nNepeTBoptoBaya Hanpyra-yactota 22, Ha
BUXOAI SIKOro hopMyoTbCH iIMMyNbCu 3 YacToTol fei, Aki HagxoaaTb Ha BXi4 AiNbHWKA YacToTn 26.
OpHovacHo curHan fnorivHoro Hyns 3 Buxody nepLuoro 6rioka 3anycky 13 HagxoouTb Ha Opyrvn BXig
enemeHTa I-HI 27, Ha BuxoAi siKoro 3'aBASETLCA CUrHAIM NOMYHOI OOUHULI, KU BigKpuBae YeTBepTui
enemeHT | 29, 403BONAIYN NPOXOMAXKEHHS IMMNYNbCIB 3 BUXOAY AiflbHMKa YyacToTh 26 yepes kntod 30 Ha
KpokoBu aBuryH 7. MNMpu ubomy giacdbparma 3 noynHae obepTaTucs i 3a Yac 3pOCTaHHSA CUrHamny Ha
BMXOAi reHepaTopa Hanpyru, WO 3MIHIETbLCA TiHiMHO, 11, WBMAKICTb obepTaHHsA Aiadparmu 3
3PIBHIOETbCA 3i LIBMAOKICTIO obepTaHHA 06'ekta koHTpono 1. OuyeBMOHO, WO Hanpyra Ha BMXOAi
nepeTBOplOBaYa YyactoTa-Hanpyra 9 npoTsarom nepiogy po3roHy KPOKOBOrO ABUTyHa 7 3MEHLUYETbCS i
B MOMEHT MOPIBHAHHA WBMAKOCTEN obepTaHHsa giadparmm 3 Ta o6'ekta KOHTpono 1 Hanpyra crtae
piBHOIO Hynto. [py uboOMy Ha Buxogi nepworo komnapartopa 10 3'ABASETLCA CUrHan foriYHOro Hyns,
AKAM MPUMUHAETBCA NPOLEC HAPOLLYBaHHSA Hanpyru Ha BMXO4i reHepaTopa Hamnpyru, LWo 3MiHIETbCS
niHinHo, 11 i Nnepioa Po3roHy KPOKOBOroO ABUryHa 7 Ha LibOMY 3aBepLUYETLCS.

OpHouacHo 3 Buxody AinbHMKA 4acToTu 26 curHan HagxoauTb Ha BXi4 NepLuoro nivmnbHuka 31.
Ha Buxogi octaHHbOro, Ae opMyeTbLCA CUrHan NepeHocy i AKWiA 3'€aHaHN 3 ApYrMM BXOAOM Kriova

30 4yepes TpeTin enemeHT | 28, cbopmMyoTbCs IMNYNbCKM 3 NEPIOAOM m-f TpMBanicTio f, s

HagxoasTb Ha krtod 30 | 3akpuBaoTh NOro.

Mpn uboMy ckaHyBaHHSA 06'ekTa KOHTpomMto 1, Wo obepTaeTbCs, 3AINCHIOETLCA CMOYATKy B3OOBX
geskoro pagiyca Rj, KyT Mix BMOpaHMM HynboBUM HanpsiMmoM Ta R; popisHtoe j-B. Konu 3gilicHeHo
CKaHyBaHHA M TOYOK, WO NexaTb Ha pafdiyci Rj, no curHany 3 ngporo nivnnbHuka 31 krod 30

npunuHse poboTy KPOKOBOro ABWUryHa 7 Ha nepio, Wo Bignosigae f. Mpu uboMy 3a uen Yac 06'ekT

KOHTponto 1 noBepTaeTbCs BiAHOCHO pJiadparmu 3 Ha kyT P. PobBota kpokosoro AsuryHa 7
BiJHOBIIOETBLCS | CKAHYBaHHSA YXe 3OINCHIETLCA B3OBX pagdiyca Rj+, KyT Mk BUOpaHUM HYNbOBUM
HanpsamoMm Ta R+ ctae piBHum (j+1)-B. BuBegeHHs 3o06paxeHHs Ha BKIT 38 peanisyeTbca aHanorivyHo,
AK | B NepLioMy pexxmmi poboTn npuctpor. Tak 34iACHIOETLCSA KPyroBa po3ropTka BCbOro TEMOBOro
300pakeHHs1 00'ekTa KOHTponto 1, Wo obepTaeTbCs.

TpeTin enemeHT | 28 B UbOMYy pexumi pobOTU € BIOKPUTMM, OCKINIbKM Ha APYrMn NOro BXig
NnodaeTbCA cuUrHam noriyHoi oguHWUi 3 Buxody Aapyroro enemerta HI 14, a Ha nepwwui 1oro Bxig
HaOXO0AWTb CUrHanN NOriYHOI OAMHMLI 3 MepLIoro Buxogy Tpurepa 17.

Y Bunagky, SKWO LWBKUAKICTE 0b6epTaHHs ob'ekta KOHTpono 1 3meHWwwnacb, NPUCTPIA Takox
npautoe KopekTHO. lMpu LboMy KOA 3 BUXIQHOI WWHW iHPavepBOHOro npunmMada 6 HagxoauTb Ha
BXiAHY LWKNHY 6n10Ka NOPIBHAHHSA LWBMAKOCTI 8, HA MOro BMxoni oOpMYETHCS CUrHan NorivHoi oguHUL,
AKUA NOJAETLCA Ha BXif reHepaTopa Hanpyru, Wo 3MiHKETbCS NiHiHo, 11. O4eBnaHoO, WO y BUNaaKy
3MEHLLUEHHS LUBMAKOCTI 06epTaHHsi 00'ekTa KOHTPOIO 1, HA BUXOAi NepeTBOploBaYya YacTtoTa-Hanpyra
9 3'ABNAETLCA CUrHan, SkUM 3abe3nevyeTbCs 3MEHLUEHHSI Hanpyrn Ha BMXOAi reHepatopa Hanpyru,
WO 3MIHIETLCS MiHIMHO, 11, BHacnigoK 4Yoro LWBWMAKICTb obepTaHHA KPOKOBOro OBWUryHa 7 TaKoOX
3MEHLUYETLCS | LUBUAKOCTI 06epTaHHA giadparmm 3 Ta 06'ekTa KOHTPONO 1 3piBHIOKOTLCS.

TpeTit pexkxum poboTy NPUCTPOI BUKOPUCTOBYETHLCSA NPW BUMIPIOBaHHI TEMNOBOro Nons ofHiel abo
N TOYOK 00'ekTa KOHTponto 1, Wo obepTaeTbCs HAaBKOMO CBOEI OCi, HanNpuknag potopa enekTpuyHol
MaLlUHW.

306paxeHHs1 N TOYOK 06'ekTa KOHTPOIO 1, WO 3HAXOOATbCSA HAa OOHOMY papfiycCi, NMPOEKTYETLCSA
yepes cektop giadparmm 3, fka obepTaeTbCsl 3 4aACTOTOK, PIBHOK 4YacToTi obepTaHHs ob'ekTa
KoHTporio 1.

B ubomy BMnNagKy NpuUCTpin Npautoe aHanorivyHo Apyromy pexunmMy, KpoKoBUM ABUTYH 7 NPUBOANTL
B pyx AdiacdparmMy 3 3 KyTOBOK 4acTOTOW, L0 BiANOBigae KyToBi 4acToTi obepTaHHs ob'ekTa
KOHTpoOmnto 1, sika BM3HaAYaeTbCA NepeTBOploBaYeM 4actoTa-Hanpyra 9, skui dopmye BignoBigHUN
curHan ang reHepartopa Hanpyru, Wo 3MiHIETLCS NiHiHO, 11.
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OaHuin pexum poboTn 3OINCHIETBLCA NpU nofadi curHany 3 nepworo 6noka 3anycky 13,
Hanpuknag, HaTUCKaHHAM KHOMKW, Ha BUXOAi OCTaHHbOro hOPMYETBLCS CUrHaM NOTiYHOI OAUHNULL, KNI
yepes gpyrmn enemeHT HI 14 y Burnagi NOriYHOro Hyns HagxoauTb Ha ApYyrun BXig TPeTboro
enemMeHTa | 28 i 3akpmnBae Moro, He JO3BONAOYM NPU LbOMY NMPOXOMKEHHSA CUTHanNy 3 BUXO4Y NepLLoro
niynnbHuka 31 Ha gpyrun Bxig knoyva 30. OgHoyacHO curHan norivHOl O4MHULI 3 BUXOZY NEepLUoro
Onoka 3anycky 13 nogaeTbca Ha Apyrnn BXxig enemeHTa I-HI 27, Ha neplumii BXig SKOro nogaerbes
CUrHasn noriyHoi ogmHuui 3 nepworo Buxody Tpurepa 17. lMNMpn uboMy Ha BUxoAi enemenTa I-HI 27
3'ABNAETLCHA CUrHanN moriYHoro Hyns, KU 3akpuBae 4eTBepTUn enemeHT | 29, He [03BONSAYU
NPOXOPKEHHS iIMMNYNbCIB 3 BUXOAY AifbHMKA YacToTu 26 Ha BXia nepLuoro nivymnebHuka 31. MNpu ubomy
LUMdpPOBMI KOA 3 BUXIQHOI LWUMHM NepLuoro nivyunbHuka 31 HagxoamTb Ha BxigHy wuHy M3 34, akui
dopmye koediLlieHT nigcuneHHsa nepiuoro 36 i gpyroro 37 KepoBaHUX NiACUMIOBAYIB TakUMK, LLO Ha
ekpaH BKI1 38 BuBoanTbCa cermMeHT 300paxeHHs, Lo BiATBOPIHOETLCHA B3AOBX j-ro pajiyca KpyroBoi
pPO3ropTkn, TOGTO 3AINCHIOETLCS BUBEAEHHS TEMMOBOrO NOMsA N TOYOK 00'eKTa KOHTPOIO 1, WO nexatb
Ha OfHIN NpAMIV (B 0OQHOMY CEKTOpI 3 KyTOM f3).

Cnig 3as3HaunTh, WO [OKM Ha Buxodi nepwioro komnapatopa 10 NpUCYTHIM curHan norivyHol
OAMHMLi, TOOTO WBKMAKOCTI obepTaHHa Oiadparmu 3 Ta ob'ekTa KOHTPONO 1 He 3piBHANMCA, 3anuc
iHpopmauii B 6ydepHun perictp 24 Ta i BinodpaxeHHs Ha BKIT 38 6rnokyeTtbces.

Haragaemo, wo noTik iHdopmauii 3 Buxogy komyTtatopa 25 npo TennoBe 300paeHHs 06'ekTa
KoHTponto 1 noTtpannsie B Oydep AaHumx 42 4depe3 nepwunn AU 39 B umdposin dopmi. MMig
yrnpaeniHHAM Apyroro nidunbHuka 41 iHdopMauis nocnigoBHO po3millyeTbcs B Oydepi aaHux 42.
Po3amip 6ydepa moxe OyTU pisHUM, ane He MEHLUUM, HiX Ons PO3MilleHHs B HbOMY iHpopMmauii npo
Tennose 300paxeHHA o6'ekta KoHTponio 1, WO OTpMMyeTbCs 3a oauH obepT giacdparmn. B
noganbliomy uen noTik iHgopmadii yepes LAI 43 nepeTBOploeTbCS B aHanoroBy ¢opmy Ta
nogaetbcsa Ha Bxig BKI 38.

Y Bunagky, Konv HeobXigHO BIACTEXUTU PparMeHT TenroBOro 300paXKeHHH, SKUA MoXe maTtu
iHTepec Ansi 4o4aTKOBOro OOCHiAKEeHHsl, curHanom 3 gpyroro 6roka 3anycky 40 6ydep gaHux 42
NepeBOAMTBLCS B PEXMM MOBTOPHOrO HEMEpPEepBHOro 34MTYBAHHA 3anucaHoi B HbOMY iHdopmadii 3
noganbwum i BuBeaeHHam vepes LIAM 43 Ha Bxig BKI1 38. Llen npouec npoaoBxXyeTbca 4o Tux nip,
MOKN aKTVBHUM € CUrHan 3 BUXO4yY Apyroro 6rnoka 3anycky 40.

BuaHauyeHHs1 HanbinbL HarpiToi To4kM 06'ekTa AOCNIAXKEHHS B NpoOLECi noro poboTu BiabyBaeTbes
HacTynHUM 4umHoMm. lMocnigoBHICTL curHanis 3 BMXO4Yy KOMyTaTopa 25 noTpanfise Ha nepwmin BXxig
nepworo AL 39, B skoMy no curHany 3 BUXo4y NepeTBOptoBaya Hanpyra-4actoTta 22 34iMCHI0ETLCS
X nepeTtBopeHHA B uudpoBuin Kkod. [lo 3aKkiHYEeHHIO nepLloro nepeTBOpeHHA B LUMdPOBOMY
KoMmnapatopi 49 3AiNCHI0ETLCA NOPIBHAHHS LMpoBOro koay 3 suxoay nepiuoro ALIM 39 Ta HynboBOro
Kogy, 3anucaHoro B neplomy perictpi 46. MNpu uboMy Ha Buxodi uUMdpoBoro komnapatopa 49
3'ABMSETbCS CUrHamM IOriYHOI oAWMHMULI, SKUM BigkpumBaeTbCs N'atTui enemeHT | 50 i no curHany 3
BMXOAY NepeTBoOpoBaYa Hanpyra-yactota 22 undposuin kog 3 sBuxody nepworo ALIM 39 3anucyetbesa
B nepwwi perictp 46. Npu yeproBomy LMK aHanoro-uMpoBoro NnepeTBOPEHHS Ha BUXOAi NepLLOro
AUM 39 3'aBnseTbca UMPOBUA KOO, SAKUA MOPIBHIOETLCA 3 KOAOM, 3anncaHwMm B MepLUOMYy pericTpi
46. | akwo undposuin kog Ha Buxodi nepworo AL 39 nepesuilye kof, 3anucaHUn B nepLuomy
pericTpi 46, To BigOyBaeTbCcA Nepe3anuc kody B nepLuni perictp 46. Takmm YMHOM B NpoLieci aHanoro-
uncpoBOro NEpPETBOPEHHS CUrHaniB, L0 BiANoBiAalTb TeMnepaTypi pid3HUX TOYOK 06'eKkTa KOHTPOIHO
1, B nepLuomy pericTpi 46 36epiraetbcs Ko, WO BiANOBIAAE HAMBULLIN TeMnepaTypi 06'ekTa KOHTPOI0
1. Mo 3aBepLUEHHI0 NOBHOrO 06epTy JocnigKyBaHOro ob'ekTa Ha BUXOAi TPETbOro NivnnbHUKa 44,
KoeilieHT aineHHs skoro gopiBHoe N, 3'aBASETbCA iMMAyNbC, SKUM iHGOpMaLis 3 nepLloro pericTpa
46 nepenucyeTbCca B ApYyrun perictp 47 Ta BMBOAUTLCHA Ha umdposun iHgukaTop 48. Mo 3agHbOMy
POHTY 3a3HayeHoro iMnyrnbCcy Ha BuxoAi dhopmyBadva curHany 45 3'9aBnAeTbCA KOPOTKUM iMMynbC,
AKMM nepLumn perictp 46 obHynsaeTbes. lMigkpecnmmo, wo 3 Buxoay nepworo AL 39 undposun koa
nepepaetbcs B EOM.
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®OPMYJA KOPUCHOI MOJESI

MpucTpin onst 6e3kOHTaKTHOro BMMIPIOBaHHSA TemnepaTypu, WO MIiCTUTb 00'ekTMB, diadpparmy, nepiue
A3epkano, BMkoHaHe y Burngagi W-koHyca, Ta gpyre Asepkano, BUKOHaHe y BUIMsSAi BBIrHyTOro KoHyca
3 MOBEPXHSIMW, LLIO MpU3HA4veHi ans BigOMBAHHS NPOMEHIB CBITMOBOrO MOTOKY, iHpa4yepBOHUI
npuimad, Wo sinsie coboto Habip N iHpa4YepBOHMX CEHCOPIB, PO3TALLOBAHUX OAMH 3@ OAHUM,
npuAManbHi NoWwankn SIKMX NepneHauKynsipHi ronoBHIA ONTUMYHIM oci, B6ydepHun perictp, Grok
NOPIBHAHHSA LUBWAKOCTI, MEpeTBOPOBAY YacToTa-Hanpyra, ABa KoMmnapaTopu, reHepaTtop Hanpyri, Lo
3MIHIOETBCA MiHIMHO, Tpurep, NepeTBOpOBaY Hanpyra-4actoTa, AiNbHUMK 4acTOTW, KIKOY, KPOKOBUN
OBWUTYH, KOMyTaTtop, ABa aHanoro-uMdpoBi nepeTBopioBadi, ABa MNiYUMbHUKA, BiAEOKOHTPONbHUMN
NPUCTPIN, reHepaTop Hanpyru, WO 3MIHIETLCA CTYMiHYacCToO, ABa Kepykdi nigcunioBadi, NocTiHO
3anam'aToBYOUMIN NPUCTPIN, ABa GMOKM 3anycKy, ABa €NeKTPOHHI KNioYi, JKeperno OnopHOI Hanpyru,
aBa enemeHtn HI, yotnpn enemeHTtn |, enement I-HI, 6nok 06pobku curHany ta 650k obumMcneHHs,
umndpo-aHanorosmi nepeTesoptoBay Ta bydep AaHux, NPUMYOMY BUXOAM N iHPPAYEPBOHUX CEHCOPIB
3'egHaHi BiOMOBIOHO 3 BXiAHOK LWMHOK OydepHoro perictpa, BXiOHOK LWMHOK 610Ka NOPIBHSIHHSA
LWBMAOKOCTI Ta 3 BXiQHOK LUMHOK NepeTBoploBadYa YacTtoTa-Hamnpyra, ApyrMin BXig nepLuoro
KomMnapaTtopa NigkniovYeHnin 4o 3arasnbHOi WWHKW, a BUXig 3'€QHaHUi 3 NeplinMM BXOAOM reHepaTtopa
Hanpyru, WO 3MIHIOETbCS NiHIMHO, BUXiO NepeTBoploBadYa Hanpyra-yactoTa MigKMYeHWA OO0 BXoAy
AifbHMKa 4YacToTK, BUXiO AKOro 3'egHaHWi 3 nNeplinuM BXOOOM Krkoya, BUXiO SIKOrO MigKMYeHun oo
BXOOY KPOKOBOro ABWUryHa, Ban SIKOro 3B'si3aHuiA 3 giadparmoto, Apyruin Bxig GydepHoro perictpa
3'egHaHV 3 BUXOOOM AiNbHUKa 4acToTu, BuxigHa wwuHa BydepHoro perictpa nigknoyeHa 4o BXigHol
LWMHM KOMYTaTopa, BXig SKOro 3'egHaHuWii 3 BMXOOOM MNepeTBOpiOBaYa Hanpyra-4actoTa, a Buxig
NigKNoYeHMn 0O Meplworo  BXo4y MNepLloro  aHanoro-umdpoBOro nepeTsoptoBada, BuUXig
nepeTBopiloBaYa Hanpyra-yactota 3'egHaHUWM 3 APYyrMMU BXO4amMu MEpLUOro aHanoro-uudgpoBoro
nepeTBoploBaya i BiJEOKOHTPONBHOIO NPUCTPOI0 Ta 3 BXOOOM reHepaTtopa Harnpyru, Wo 3MiHIOETbCH
CTYNiHYacTO, BMWXi4 $SKOro MiOKMOYEHMA [0 MepluMx BXOAIB MNEpLUOro i ApYroro Kepyrumx
nigcunoBadis, Apyri Bxoau skux 3'edHaHi BigNOBIQHO 3 MNepwuMM i ApYrMM BMXO4amu MNOCTIMHO
3anamMm'aToByHOHOro NPUCTPOD, a BMXOAM NiAKMOYEHi BiANOBIQHO OO TPETbOro i YeTBEepTOoro BXoAiB
BiIEOKOHTPOSBHOIO NPUCTPOIO, M'ATUIA BXiO SIKOro 3'€edHaHUn 3 BUXOAOM AiflbHUKA 4YacTOTW, BUXigHA
WMHA Nepuloro nivYvnbHUKa MigknyYeHa A0 nepuloi BXigHOT LMHM MOCTIMHO 3anam'saTOBYHOYOro
NPUCTPOIO, BUXiA4 MNEepeTBoOpiOBadYa 4acTtoTa-Hanpyra 3'€edHaHUWn 3 NepwMM  BXO4OM MepLUoro
KOMMapartopa, Buxig SKOro niakmnwoyeHun o Bxody nepioro enemeHta HI, Buxig sikoro 3'egHaHui 3
ApYrMM BXOAOM Mepworo erneMmeHTta |, nepwui BXig AKOro nigKroYeHWd [0 BUXOQY ApYroro
KoMmnapartopa, ApyrMn BXid SKOro 3'eAHaHWi 3 3aranbHO LWMHOK, a neplun BXig pasom 3
aHanoroBMM BXOLOM MEPLLOro €MfeKTPOHHOro Kito4a MigknioveHi 4O BUXO4y reHepaTopa Hanpyru, Lwo
3MIHIOETBCA NIHIMHO, OAPYrUiA BXi4 SKOro 3'egHaHWii 3 BUXOAOM Oroka MOPIBHSAHHS LUBWAOKOCTI, BXiA
AKOro, a TakoX BXig Onoka oOpoOkM curHany MigknoYveHi 0o BMXOAY NepeTBopioBava Harnpyra-
yacToTa, BUXig AiNbHMKa Y4acToTu 3'eQHaHWUA 3 MepLIMM BXOAOM YeTBEpPTOoro enemeHTa |, apyrui Bxia
AKOro nigknioveHun go Buxoady enemeHta |-HI, apyruii Bxig sikoro pasom 3 BXo4oOM ApYroro enemMeHTa
HI Ta TpeTim BxogoM nepworo enemeHTa | 3'egHaHi 3 BUXOOOM nepluoro Groka 3amycky, Buxig
apyroro enemeHTta HI 3'egHaHunin 3 gpyrumu Bxogamu Tpurepa i TpeTboro eniemeHTa |, nepwumi Bxig
SIKOro pasoM 3 nepnm BxogoM enementa I-HIl Ta apyrum Bxogom apyroro enemeHta | nigknioveni oo
nepLioro BMXoA4y Tpurepa, Buxig gpyroro enemeHta | 3'egHaHvMn 3 mepwum Bxogom 6ydepHoro
pericTpa, a nepLu1i BXig NigKMoYeHnn Jo BUXoQy NepLloro koMmnapaTopa, BUXifA nepLioro enemeHTa |
3'eAHaHW 3 nepLiMM BXOAOM Tpurepa, neplunn i Apyrui BuMxogm SKOro NigkKroyeHi BignosigHO A0
Kepytoumx BXOAiB MEepLIOro i [pYyroro €nekTPoOHHWX KIoYiB, BUXOAM SAKUX 3'edHaHi 3 BXOOOM
nepeTBoOploBaYa Harnpyra-4acrtorta, BUXig OKepena OnopHOI Hampyrn MigkMoYeHUn 0O aHarnoroBoro
BXOAY OpPYroro enekTPoOHHOro Kri4ya, Buxig 4eTtBepToro enemeHta | 3'egHaHuii 3 BXOOOM MepLUOro
niynnbHWKa, BUXiO SKOro MiOKMIOYEHUN OO TPeTboro BXody TPeTboro enemeHta |, Buxig skoro
3'egHaHMA 3 OpyrMM BXOOOM Kritova, Buxig 6rnoka oOpobku curHany nigknioveHun o Bxody Onoka
064YMCNEHHS, BUXIf, AKOTO 3'€4HaHUIN 3 BXO4OM OPYroro aHanoro-undpoBoro nepeTsopoBaya, BuxigHa
undpoBa LWKMHA AKOro nigknioveHa 0o Apyroi BXiOHOT LMEPOBOI LLMHU NOCTINHO 3anam'aTOBYOUOro
NnpuCcTpoto, BUXiaHa WnHa GydepHoro perictpa 3'egHaHa 3 BXiAHOI LWMHO 61oka o6pobku curHany,
BMXig apyroro 6rnoka 3anycky nigknoveHun oo Bxoay Oydepa gaHux, BUxigHa LUMdpoBa LUKHA SKOro
3'egHaHa 3 BXiAHOW UMGPOBOK LIMHOK ULMU(pPO-aHaNoroBoro nepeTsopioBada, BUXig SKOro
NiAKIIOYeHUA 0O NepLUoro BXOAY BiAEOKOHTPOMbHOrO MPUCTPOIO, BUXiAHA UMEpPOBa LWMHA OPYroro
niymnbHWKa 3'egHaHa 3 Apyrow BXigHOW UMdPOBO WNHOW Oydepa gaHux, nepia BXigHa undposa
LUMHA SKOrO NigKMoYeHa A0 BUXIAHOT LMEPOBOI LWMHN NEPLLOro aHanoro-ungpoBoro nepeTsopoBaya,
BXii Apyroro niyvnbHMKa 3'€edHaHMA 3 BUXOOOM MepeTBoptoBaya Hanpyra-dyactoTta, SKun
BiApi3HAETLCA TUM, LLIO AOAATKOBO BBEAEHO TPETIiM NiYNNbHUK, OpMyBaYy curHany, n'atum enemeHT



10

UA 154448 U

|, oBa pericTpu, LUngpoBun KoMnapaTop Ta LMPOBUI iHONKATOP, NPUYOMY BUXigHa LudpoBa LUNHA
nepLuoro aHanoro-undpoBoro nepeTtsoptoBada nigkniodeHa o EOM T1a 3'egHaHa 3 BXigHOMW
LMdpPOBOIO LUMHOK MNeploro perictpa, BuxigHa uMdpoBa LWKMHA SKOrO NigknNiyYeHa A0 BXigHOI
LMdpPOBOI LWWMHK APYroro perictpa Ta 40 NepLlol BXigHOI LMGPOBOT WMHM LNGPOBOro KomnapaTopa,
apyra BxigHa umdpoBa LKWHa SKOro 3'egHaHa 3 BMXIQHOK LMEPOBOK LUMHOK MEPLUOro aHamoro-
LMdpoBOro nepetTsoptoBaya, a BUXig NiKNIOYEHUA 00 ApYroro Bxody M'Atoro enemexTta |, nepwuin
BXiJ, SIKOrO pa3oM 3 BXOAOM TPETLOro MiYvnbHMKa 3'€4HaHi 3 BMXOAOM MepeTBoOpioBavya Hanpyra-
yacToTa, BuXig n'atoro enemeHTa | nigknioYeHnn 4o NepLlioro BXo4y NepLUoro perictpa, Apyrum Bxig
AKoro 3'egHaHun 3 BMXoAoM hopMyBada CurHany, BXid SKOro pasoM 3i BXOAOM ApYyroro perictpa
NigKroYeHi 40 BUXOQY TPEeTbOro nivvnbHUKA, BUXigHA umMdpoBa WmnHA Opyroro perictpa 3'egHaHa 3
BXigHOM LMEPOBOLO LLUMHOK LUMPOBOro iHaMKaTopa.
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