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(57) Pedpepar:

MpucTpin ons 6e3KOHTaKTHOro BUMIpIOBaHHSI TeMnepaTypu MiCTUTb 00'ekTuB, diadparmy, oTBip SKOI
ABNsie COOOK CEeKTop, OOMOBHEHWW KPYrnMuM OTBOPOM. BBeaeHo Apyrui nivvnbHUK, dopmyBad
curHany, enemeHT |, ABa perictpu, uudpoBui KoMnapaTop Ta umdposun iHaukatop. [Mpudomy
BMXigHa UuMdpoBa LIMHA MEPLUOro aHasnoro-ungpoBoro nepetBoptoBada nigknodeHa o EOM Ta
3'egHaHa 3 BXigHOW UMEPOBOK LWKWHOK MepLlioro perictpa. BuxigHa uudpoBa wWMHA SKOro
nigknioyeHa 0o BXigHOT LMPOBOI LWMHU ApYyroro perictpa Ta 40 nepLuol BXiAHOI UMEPOBOI LLNHK
undposoro komnapaTopa. [pyra BxigHa uudpoBa LIMHA AKOro 3'€AHaHa 3 BUXIOHO LIMKPOBOIO
LUMHOK NepLloro aHanoro-undpoBOro nepeTsoploBaya, a BuXig NiAKNYeHWn A0 OpYyroro Bxogy
eremeHTa |. lepwmn BXig AKOro pasoMm 3 BXOAOM ApPYroro nivunbHUKa 3'€dHaHi 3 BMXOOOM
nepeTeoptoBaya Harnpyra-v4acrtota. Buxig enemedta | nigknoyeHWin 0o nepLloro BXoAdy NepLuoro
perictpa. [pyrni BXxif SKkoro 3'eqHaHui 3 BUX040M popMmyBaya curHany, Bxig SIKOro pasom 3i BXo4oM
Apyroro perictpa nigkmoyeHi A0 BMXOAy Apyroro nidunbHuka. BuxigHa uudposa wwnHa gpyroro
pericTpa 3'egHaHa 3 BXigHOW LMGPOBOH LUMHOK LMEPOBOro iHgukaTopa.
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KopucHa mopenb HanexuTb 00 Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
BUMIpIOBaHHA TemnepaTypu HepyxoMux ob'ekTiB abo 06'ekTiB, WO 06epTaloTbCs, 30KpeMa MOTYXHMX
enekTPUYHUX MaLLUuH.

Bigomnii npucTpin ans 6e3koHTakTHOro BMMiptoBaHHs Temnepatypu (MateHT Ne 19737 (YkpaiHa),
M. kn. GO1K 13/00, 6ton. Ne 12, 2006), wo micTnTb 00'ekTMB, Aiadparmy, OTBip AKoi ABNsie coboto
CEKTOp, OOMOBHEHUN KPYrNUM OTBOPOM, LIEHTP AKOro criBnagae 3 BEPLUMHOK CeKTopa Ta rofloBHO
ONTMYHOK BICCHO, N A3epKan, 3aKpinfeHUX Ha ONTUYHIA MNiHINLI TakuM YMHOM, WO 1X NSIOWMHK
YTBOPIOIOTb KYT 45° 3 ronoBHOK ONTUYHOK BiCCHO, AiadhparMytodi 0TBOpW A3epkan SBMsioTb coboko
enincu, Ha OAHIN ONTUYHIN OCi 3 AKMMK BCTAHOBIEHI N NiH3 Ta NiHinka n iHppayepBoHux (1Y) gaTuukis,
Buxig n-ro |4 gatumka yepes KoHOEHCaATOP NIAKMYEHUA OO APYroro BXoAdy NepLioro komnapaTopa,
nepLUnn BXig SKOro 3'eQHaHM 3 BUXOAOM MEPLUOro JXeperia OnopHOI Hanpyru, a BUxig niaknoyeHum
0O BXOoAy MepLloro ceiTnofioga, BuXig TPETbOro mkepena OfnopHOI Hanpyru 3'egHaHuii 3 nepLinm
BXOOOM MEepLUOro KoMytatopa, ApYrvid BXif SKOro pasom 3 ApyrMM BXOOOM ApYroro komnapaTopa
nigKroYeHi 0O BUXOA4Y reHepatopa Hampyru, WO 3MIHIETbCA MiHINHO, MNepLuin BXia4 ApYroro
KomnapaTtopa 3'egHaHuin 3 BUXOAOM APYroro [mkepena OMOpHOI Hanpyru, a Buxig nNigknveHun o
TPeTbOro BXxo4y nepLuoro kKomyrartopa, 40 BXOAYy APYroro cBiTrogioda Ta 4O NepLioro Bxogy Apyroro
KItoya, Apyrun BXig sIKOro 3'e4HaHnin 3 BUXOA0M NiYnIibHUKA, BXi4 NEpPLUMA BXi4 KOro, a TakoxX Apyrui
BXid Mepworo knwo4a, BXxig OydepHoro perictpa, BXig reHepatopa Hanpyru, WO 3MiHIOETbCSA
CTyniH4YacTo, Ta MepLlmMin BXig BigeokoHTponbHoro 6noka (BKB) migkniodeHi oo Buxody AinbHMKA
YacToTu, BXi SIKOro, a TakoX BXig ApYyroro KomyTtaTopa Ta nepLuni BXxig nepLuoro aHanoro-umgposoro
nepetsoptoBaya (AUI) 3'egHaHi 3 BuUxOOOM nepeTBOptoBaya Hampyra-yactoTa, BXi4 SKOro
nigKknioYeHMn O BUXOAy MepLloro Komytartopa, Buxogn n IY-gatyukis 3'egHaHi 3 BXiOHOK LUMHOWO
OycbepHoro perictpa, BMxigHa WMHA SKOro MNigknyeHa A0 BXiQHOI LWMHW OPYroro koMmytaropa, BuUxia
AKoro 3'egHaHun 3 gpyrum Bxogom nepuioro AL, BuxigHa WnHa SkOro nigknioyeHa Ao BXiAHOI LWMHK
iHTepdencHoro 6noka, BuxigHa wuHa sikoro 3'egHaHa 3 konamu EOM, Buxig gpyroro komyrtartopa
nigkntoveHnn ao gpyroro sxoay BKB, TpeTii i yeTBepTuin BXogou SKOro 3'egHadi, BignosigHoO, 3
BMXO4aMM MEPLUOro i APYroro Kepywuux nigcuntoBadis, neplli BXOAW SKUX MNigKMAYEHi 40 BUXOAY
reHepartopa Hanpyru, WO 3MIHIOETbCA CTYNiHYacCTO, BUXiQHA LWIMHA MivyuMnbHUKA 3'€dHaHa 3 NepLuoto
BXiJHOK LUMHOK MOCTiINHO 3anam'aToBytodoro 6Gnoka (M3B), nmepwun i Opyrin BUMXOAM SIKOTO
NigknoveHi, BignoBigHO, OO0 APYrMX BXOAIB MEpLUOro i ApYroro Kepywumx nigcunioBadie, BUXOOM
nepLloro Ta Apyroro CBIiTNoAioAiB 3'egHaHi 3 3aranbHOK LUMHOM, BUXI4 APYroro Krwo4va MigkoyeHnin
A0 MepLUIOro BXoAdy NepLuoro Kroya, BuXig SKoro 3'egHaHuii 3i BXOOOM KPOKOBOro ABWUIyHa, Ban sIKOro
3B'd3aHMN 3 gdiadparmoro, BUXig nepeTsBoproBava YactoTa-Hanpyra nigkrnodeHuin Ao Apyroro Bxogy
TPeTboro Komnaparopa, nepLivi BXig SKOro 3'e€dHaHUin 3 BUXOOOM YETBEPTOro mxeperna OMopHOI
Hanpyrn, a BWXiA MiOKNIOYEHWW OO MepLloro BXOAy reHepatopa Hanpyru, Lo 3MiHIOETLCA NiHINHO,
APpYrvn BXig sKoro 3'egHaHvin 3 BUXOAOM Oroka NOPIBHAHHSA LWBMAKOCTI, MEPLUMIA BXig SKOrO pasoM 3i
BXxogoM 6noka obpobku curHany nigknioveHi 4O BMXOAY NepeTBoproBava Hanpyra-4acroTta, BuxigHa
wuHa OydpepHoro perictpa 3'egHaHa 3 BXiOHOKW LUMHOK OGroka o6poOku curHamny, BuXig SKOro
nigknoyeHnn yepes 6nok obumcneHHs o Bxogy gpyroro AL, BuxigHa wwuHa sakoro 3'egHaHa 3
apyroto BxigHot wuHoto M36, Buxoan n IY-gaTymkiB nigknoyeHi Ao BXiAHMX LUUH nepeTBoproBava
YyacToTa-Hanpyra Ta 6rnoka NopiBHAHHS LWBUAKOCTI.

[ONoBHMM HeOonikoM [aHoro MPUCTPO € Te, WO BiH He [03BOMS€E BM3HA4YaTM Hanmbinblue
3HAYEeHHsA TeMnepaTypu TEMMOBUX MOMiB, HanNpuknag, 0OMOTOK MOTYXHUX €MNEKTPUYHMX MAaLUUH, Lo
3BY)XYE (OYHKUiOHANbHi MOXNMBOCTI MNPUCTPOO B 3adadvi cnoctepexeHHs 3a ob'ektamu, Lo
obepTalTbCs, 30KpeMa NOTYKHUMWN €NEKTPUYHUMN MaLLMHaAMMU.

Ak aHanor BubpaHo npucTpin ana 6e3KOHTaKTHOro BUMiptoBaHHs Temnepatypu (IMateHt Ne 50132
(Yxpaina), M. kn. GO1K 13/00, 6ton. Ne 10, 2010), wo mictuTb 06'ekTnB, Aiadparmy, OTBIp SKOI ABMSE
cobo CekTop, AOMOBHEHMIA KPYrIMM OTBOPOM, LEHTP SIKOrO chniBnagae 3 BEpLUMHOK cekTopa Ta
rofIOBHOK ONTUYHOK BICCIO, N A3epKkarn, 3akpinneHUX Ha ONTUYHIN NiHINLI TakuM YUHOM, LWO iX
NMOLWMHK YTBOPIOKOTb KYT 45° 3 rONOBHOIO OMNTUYHOO BiCCHo, AiadparMyodi 0TBOpPU A3epKkan ABnsoTb
coboto enincu, Ha oAHIN ONTUYHINA OCi 3 SKUMM BCTAHOBIEHI N NiH3 Ta MiHinka n 1Y-gaTynkiB, KPOKOBUIA
OBUryH, MepeTBOplOBadY 4YacToTa-Hampyra, YoTMpWU [Kepena OMopHOI Hampyru, Ornok BU3HAYEHHS
HanpsiMKy obepTaHHsA, TpU KomnapaTtopu, GrokK MOPIBHAHHA LWBWAKOCTI, reHepaTtop Hanpyru, Lo
3MIHIOETBCA MiHIMHO, KOHAeHcaTop, ABa CBiTnoAioan, TpyM KOMyTaTopu, MepeTBopkoBady Hanpyra-
yacTtoTa, Onok o6pobku curHany, GydepHUn pericTp, AiINbHMK 4YacToTh, ABa KIIOYi, NiYUIbHUK (B
noganblioOMy - Mepwui MiYunbHUK), ABa aHanoro-uudposmx nepetsoptoBavi (AUIM), ©6nok
obuncrneHHsa, nocTivHo 3anam'atoBytoumn 6nok  (M3B), reHepaTop Hanpyru, WO 3MIHIETLCSA
CTyMiHYacTO, ABa Kepywui nigcunioBadi, BigeokoHTponbHun 6nok (BKB), iHTepdencHuin 6nok,
npuyomMy BuXxig n-ro 1Y-gaTyvka 4vepes KoHAeHcaTop MNIAKMYEHWA OO0 OpYyroro BXOAY MepLloro
KoMnapartopa, NepLUMi BXig SKOro 3'€egHaHui 3 BUXOAO0M MEPLUOro JKepena OnopHOi Hanpyru, a Buxig
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NigKIoYeHnA 40 BXo4y NepLuoro ceitnogioaa, Buxig TpeTboro Axepena onopHoi Hanpyru 3'€gHaHun 3
nepwnMM BXOOOM MEpPLUOro KomyTaTopa, OpYyrvm BXig SIKOro pasom 3 OpyruM BXOAOM OpYroro
KoMnapaTtopa NigkmnoveHi OO0 BMXOOYy reHepatopa Hanpyru, Wo 3MIHIOETLCA NiHINHO, NepLlumi BXig
Apyroro koMmnapaTtopa 3'€edHaHVMiA 3 BUXOOOM [ApYroro [keperna OMOPHOI Hampyrn, a Buxig
nigKnioYeHnin 40 TpeTboro BXOAy MepLloro KomyTtatopa, OO Bxody Apyroro ceitnogioga Ta Ao
nepLioro Bxody ApYyroro Krwya, Apyrun BXia AKoro 3'€edHaHMi 3 BUXOOOM MepLloro nidnnbHuKa,
nepLUni BXia SKOro, a TakoX APYrin BXig nepLuoro krto4a, Bxig 6ydepHoro perictpa, Bxig reHepartopa
Hanpyru, LWo 3MIHIOETLCS CTyNiHYacTo, Ta nepwunn Bxig BKB nigkntodeHi 4o Buxoay AiflbHUKA 4acToTw,
BXifl SIKOro, a TakoX BXid ApYyroro komyrtaTtopa Ta nepwwui Bxig nepworo AL 3'egHaHi 3 BUXogom
nepeTBoOploBaya Hamnpyra-4actoTa, BXif AKOro NiaknoyYeHnn 4o BUXO4Y NepLUOro KomyTtaTopa, BUXoam
n IY-gatyukiB 3'egHaHi 3 BXiOHOW LIMHOKW BydepHOro perictpa, BUXigHa LUMHA AKOro nigkndeHa ao
BXiQHOT LUMHM OpYyroro komyTartopa, Buxig sikoro 3'eAHaHuin 3 gpyrum sxogom nepuioro AL, BuxigHa
LMHa SIKOro NiAKMYeHa A0 BXiQHOI WWHKM iHTepdhencHoro 6noka, BuxigHa LWMHA AKOro 3'egHaHa 3
konamn EOM, Buxig gpyroro komyTtaTopa nigkntodeHui oo apyroro sxoay BKB, Tpertin i yetBepTui
BXOAW SIKOro 3'€JHaHi, BiANoBigHO, 3 BUXO4amMM NEPLUOro i Apyroro Kepyw4mx nigcuntosadis, nepui
BXOOM SIKUX NigKNOYEHi 40 BUXOQY reHepaTtopa Hanpyru, Wo 3MiHIOETbCS CTYNiHYacTo, BUXigHa LWWHa
nepLworo nivyuMnbHUKa 3'egHaHa 3 nepwoto BxigHow wwuHoto M3B6, nepwmii i gpyrnin Buxoau siKoro
NigKntoveHi, BignoBigHO, OO OPYrMX BXOAIB MEpLIOro i ApYroro Kepywuvmx nigcunioBadis, BMXoau
nepLloro Ta Apyroro CBiTNoAioAiB 3'egHaHi 3 3aranbHOK LWHOK, BUXiO APYroro Krikoya nigaknioYeHnin
0O MepLloro BXOAy NepLloro kKnwo4a, Ban KPOKOBOro [ABWUryHa 3B'A3aHui 3 diadparmoro, Buxig
nepeTBoploBaya YacToTa-Hanpyra nigknoYeHnn O APYroro BXo4y TPETbOro komnapaTopa, nepLuunn
BXif SIKOro 3'eQHaHV 3 BUXOAOM YETBEPTOro [Kepena OMOPHOI Hanpyru, a BuXig NigKnioYeHun o
nepLloro BXxO4y reHepatopa Hampyrv, WO 3MIHIETbCA MiHIMHO, APYrMn BXiA4 SIKOro 3'eAHaHui 3
BMXOAOM OroKa MOPiBHAHHS LUBWMAKOCTI, MEPLUMIA BXi4 SKOro pa3oM 3i Bxogom 6rioka 06pobkum curHany
nigkrnoyeHi Oo BMXody MepeTBopioBayva Hanpyra-4acrtoTa, BuxigHa WwuHa OydepHoro perictpa
3'egHaHa 3 BXiQHOK LWWHOO ©Onoka obpobkuM curHany, BWXiA $SIKOro nigknodeHuin 4depes 6Gnok
obuncneHHsa go sxoay apyroro AL, BuxigHa WvHa sikoro 3'egHaHa 3 Apyroto BXigHowo wwuHoto 36,
Buxoan n IY-gaTumkiB nNigknooYeHi 4o BXiOHMX LWWMH MNepeTBopioBaya 4dacTtoTa-Hanpyra, OGnoka
NOPIBHSAHHSA LWBMAKOCTI Ta Oroka BU3Ha4YeHHsA HanpsiMKy obepTaHHs, BUXig SKOro 3'eAHaHuni 3 opyrumu
BXo4amu Oroka MOPIBHAHHS LUBMOKOCTI, MEPLIOro NiYunbHUKA Ta TPeTbOro KomMyTtaTopa, BuxigHa
uMdpoBa LWMHA AKOro MigknoyYeHa o BXiAHOT LUM(POBOI LWNHN KPOKOBOrO ABWUIyHA, a NEpLUMi BXia
3'e4HaHV 3 BUXOAOM MNEPLUOro Krova.

[onoBHMM HegomnikoM OaHOro NPUCTPOD € Te, WO BiH He [03BONsA€e BU3Hayatu Hamnbinblue
3HAYEeHHA TeMnepaTypu TEMMOBUX MOMiB, HanNpuknag, 0OMOTOK MOTYXHUX E€NEKTPUYHUX MALUWH, Lo
3BYXYE (OYHKUiOHANbHi MOXNMBOCTI MNPUCTPOO B 3adadvi cnoctepexeHHs 3a ob'ektamu, Lo
obepTalTbCs, 30KpeMa NOTYKHUMWN €NEKTPUYHUMN MaLLMHaAMMU.

B ocHoBy kopuCHOI mopeni nocTaBneHa 3agadya CTBOPEHHS MPUCTPOK AN OEe3KOHTaKTHOro
BMMIpIOBaHHA TeMnepaTtypu, B SKOMY 3a pPaxyHOK BBELEHHsi HOBUX OMnokiB Ta 3B'A3KIB MiXX HUMMK
3'ABMSAETLCS MOXIMBICTb BU3HAYaTW HaWOINbLUE 3HAYEeHHs1 TemnepaTypy TENOBMX NONiB, Hanpukniag,
OOMOTOK MOTYXHUX E€NEKTPUYHUX MALLVH, L0 PO3LINPHE YHKUiIOHANbHI MOXNMBOCTI NPUCTPOIO B
3afavi CrnocTepeXeHHs 3a ob'ekTamy, WO obepTaloTbCs, 30KPEMa MOTYXHUMU ENEKTPUHHUMM
MaLuMHaMu.

lMoctaBneHa 3agjada BWPIWYETbCA TWUM, WO NPUCTPIN AN OGE3KOHTaKTHOro BMMIPHOBAHHA
TemnepaTtypu MicTuTb 06'ekTMB, Aiadparmy, OTBIp SKOI ABMSiE COOOK CEKTOp, AOMOBHEHWUW KPYrinuMm
OTBOPOM, LIEHTP SIKOro crniBnagae 3 BEPLUMHOI CEKTOpa Ta FOfIOBHOK ONMTUYHOK BICCHO, N A3epkan,
3aKpINMeHNX Ha OMTUYHINA MIHIWUI TakKMM YMHOM, WO iX MAOLWMHM YTBOPIOOTb KyT 45° 3 ronoBHOM
ONTMYHOIO BicClO, Aiacbparmytlodi OTBOPU N A3epkan SBnsATb COBOK0 enincu, Ha OAHIM ONTUYHIN OCi 3
SKUMW BCTAHOBSIEHI N MiH3 Ta nNiHiNKa n iHbpayepBOHMX OAaTYUKIB, KPOKOBUA OBUTYH, nepeTBoptoBay
YyacToTa-Hanpyra, YoTMpu AXepena OrnopHoi Hanpyrv, 6ok BU3HAYEHHSA HaMpsIMKy oOepTaHHs, Tpu
KoMnapaTtopu, ONOK MOPIBHSAHHS LUBWAKOCTI, reHepaTop Hanpyru, WO 3MIHETLCA TiHIAHO,
KOHOeHcaTop, ABa CBiTnogiogn, TpM KOMyTaTopu, NepeTBOpoBaY Hanpyra-dyactota, 6rnok o6pobku
curHany, OydepHuIn pericTp, AINbHUK 4acToTW, OBa KW, Nepwui NiYUNbHUK, OBa aHanoro-
uncpoBmx nepeTBoptoBadi, 6110k 06UMCNEHHS, MOCTIMHO 3anam'ATOBYIOYMI BIOK, reHepaTop Hanpyru,
L0 3MIHIOETLCA CTYMiHYACTO, ABa Kepytodi NigCMoBaYi, BifeOKOHTPOSbHUIA GIOK, MPUYOMY BUXiA N-ro
iHbpayepBOHOro AaTyMka 4epe3 KOHOeHcaTop MiOgKMIYeHUW [0 Apyroro Bxody NepLlloro
KoMnapartopa, NepLUMi BXig SKOro 3'€egHaHui 3 BUXOAO0M NEPLLOro JKepena OnopHOI Hanpyru, a Buxig
nigknioyYeHnin 4o BXxody NepLuloro ceitnogioga, BMxig TPETbOro gKepena onopHoi Hanpyrv 3'egHaHun 3
nepwuM BXOOOM MEPLIOro KomyTaTtopa, OPYrMn BXig SKOrO pas3oMm 3 OpYruM BXOAOM ApYroro
KoMnapartopa MigknioYeHi O BUXOAY reHeparopa Harnpyru, WO 3MIHIETbCS NiHIMHO, nepwnin BXiA
Apyroro koMnapatopa 3'e¢dHaHuM 3 BMXOOAOM [APYroro [Keperna oOMopHOi HamnpyrM, a BuXig
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NigKroYeHnn OO0 TPeTbOoro BXOA4y MepLloro KomyTtatopa, OO Bxody Apyroro ceitnogioga Ta Ao
nepLUoro Bxody ApPYroro Knwoya, Apyrun BXia AKOoro 3'€eAHaHMr 3 BUXOLOM MEpPLUOro mnidnnbHUKa,
nepLUni BXia SKOro, a TakoX APYrnn BXig NepLuoro kntoda, Bxig 6ydepHoro perictpa, BXig reHepaTopa
Hanpyry, Wo 3MIHIOETbCS CTyMiHYacTo, Ta MEepLIMA BXi4 BiOEOKOHTPONbHOro Grioka nigkmntoyeHi oo
BMXOAY OifbHMKA 4acToTW, BXi4 AKOro, a TakoX BXig OpYroro komyTtartopa Ta nepluvin BXid MepLuoro
aHanoro-uM@poBOro nepeTeopioBada 3'edHaHi 3 BUXOOOM MepeTBOploBaya Hampyra-dactoTa, BXig
SKOro NiAKMIOYEHNA 0O BMXO4Y MepLUoro kKomyTtaTopa, BUXoam n iHhpadepBOHNX JaTymkiB 3'€qHaHi 3
BXiAHOK LWINHOKW OydpepHOro perictpa, BUXigHa LUMHA SIKOrO MigknioveHa A0 BXiOHOI LUMHW OpYroro
KOMyTaTopa, BUXif SKOro 3'e€4HaHui 3 ApyrumM BXOAOM MEPLLOro aHanoro-unugpoBoro nepeTsopoBaYa,
BUXi4 OpYyroro kKomytatopa MigKnioYeHUn [0 APYroro BXo4y BiAEOKOHTPONbHOro 6roka, TpeTin i
yeTBEPTUA BXOAWM SKOro 3'€AHaHi, BiANOBIAHO, 3 BMXOA4AMW MEpLIOro | ApYroro Kepylumx
nigcvnioBavis, nepLli BXoAW SKMX MiOKNIOYEHI OO BUXOAY reHepartopa Hanpyrv, Wo 3MiHIOETbCA
CTYMiHYacTO, BMUXiAHA LUMHA MEpLIOro niYunbHUKa 3'€QHaHa 3 MNepLUOKd BXiAHOK LUMHOK MNOCTIMHO
3anam'aToByoyoro 6rnoka, nepLmin i Apyrn BUXoau sIKOro NiAKMYeHi, BiANOBIAHO, O APYrUX BXOAiB
nepLloro i Opyroro Kepykuux nigcunioBadis, BUXOOM MEPLUOro Ta APYroro CeiTnogiodis 3'egHaHi 3
3aranbHOK LUWHOW, BUXi4 OPYroro Krw4da MigknoyeHMn OO0 MEepLuioro BXOo4y MepLloro Krw4a, Ban
KPOKOBOro ABWUryHa 3B'si3aHuiA 3 giadparmMolo, BUXi4 nepeTBopioBava vacToTa-Hanpyra nigknovyeHui
4O Opyroro Bxody TPeTboro kommnapaTtopa, MepLuui BXif sIKOro 3'€QHaHUA 3 BMXOLOM YETBEPTOro
[Xepena OMOpHOI HanpyrM, a BuXid MiOKMOYEHUA OO MEPLIOro BXOAY reHepatopa Hanpyru, Lo
3MiHIOETbCA MiHINHO, APYrMA BXiA4 SIKOro 3'€dAHaHMI 3 BUXOAOM Orioka MOPIiBHAHHS LUBUAOKOCTI, NepLUnii
BXiZl IKOTO pa3oM 3i Bxogom 6rioka 06pobku curHany nigknoyeHi 4O BUxony nepeTsoptoBava Hanpyra-
yacToTa, BuXigHa wwuHa GydepHoro perictpa 3'egHaHa 3 BXigAHOW LWMHOK Grioka obpobku curHany,
BUXi4 KOO MigknodeHun 4depe3d 6nok obuMcneHHs [0 Bxody ApYyroro  aHanoro-umdpoBoro
nepeTeopioBava, BuXigHa LWMHA SKoro 3'edHaHa 3 APYrol  BXiAHOK  LUMHOK  MOCTINHO
3anamM'aToBytodoro 6noka, BMXOAM N iH(Ppa4yepBOHUX [aATUYMKIB MIOKMOYEHI A0 BXiAHMX LUMH
nepeTBopiloBaYa YyacToTa-Hanpyra, 65oka NopiBHAHHA LUBMAKOCTI Ta Grioka BM3HAYEHHS HaMpsiMKy
obepTaHHs, BWXig AKOro 3'€QHaHUA 3 OpPYrMU BxodamMu Grioka MOPIBHSAHHSA LUBWAKOCTI, MEpPLUOro
niyunbHUKa Ta TPeTbOro KoMyTaTopa, BuXigHa UudpoBa LWMHA SKOro NigknoveHa A0 BXigHOT
LMdPOBOI LNHN KPOKOBOIO ABUIyHA, a NepLUMi BXig 3'egHaHU 3 BUXOAOM MEPLLOro Krw4a, 3rigHo 3
KOPUCHOK MOZENM BBEAEHO APYrMi MiYUNBbHUK, POpMyBad curHany, enemeHt |, gsa perictpu,
umMdppoBuin KomMnapatop Ta uUMdpoBuUA iHOMKATOP, NPUYOMY BMXigHA UMdpPoBa LWIMHA NEPLUOro
aHanoro-uMdpoBoro nepeTeoptoBaya nigknoveHa 4o EOM Ta 3'egHaHa 3 BXigHOK LMGPOBOIO LUMHOKO
nepLioro perictpa, BuxigHa uUMdpoBa LWKHa SKOro MNigknioyeHa Ao BXigHOT undpoBoi LUMHW APYroro
pericTpa Ta OO nepLloi BXiAHOI LUMMPOBOI WKMHU LUMPOBOro KoMnapartopa, gpyra BxigHa umdposa
LUMHa sKoro 3'edHaHa 3 BUXIAHOK LM(POBOIO LUMHOK MEepLLOro aHanoro-umMgpoBoro nepeTsopoBaya,
a BuXiA NigKNIOYEHMn OO ApYroro Bxody enemeHTa |, nepwnin BXig AKOro pasom 3 BXOOOM OpPYroro
niynnbHWKa 3'egHaHi 3 BUXO4OM NepeTBOploBaYva Hanpyra-yacroTa, BUXig enemMeHdTa | nigknioyeHun go
nepLUoro Bxody nepLloro perictpa, ApYyruin Bxig SIKOro 3'€eAHaHMi 3 BUXOOOM dhopmMmyBaya curHany,
BXiZl IKOro pasoM 3i BXOAOM ApYyroro perictpa nigkmnoyeHi o BUXo4y ApYroro nidnnbHuKa, BUxigHa
LumdpoBa WnHa Apyroro perictpa 3'egHaHa 3 BXigHO LUMdPOBOIO LLIMHOK LMGPOBOro iHaukaTopa.

CyTb KOpPUCHOT MOAeri NOSICHIOE cXema.

Ha cxewmi: 1 - o6'exT KOHTponio; 2 - o6'ekTuB; 3 - giacdparma; 4 - kpokoBMi ABUryH; 5.1...5.n-n
asepkan; 6.1...6.n-n niH3; 7 - onTnyHa niHinka; 8.1...8.n-n IY-gaTtumkiB; 9 - nepeTBOpOBaY YacToTa-
Hanpyra; 10 - yeTBepTe AXXeperno onopHOoi Hanpyru; 11 - 6Nok BU3HAYEHHS HanpsAMKy obepTaHHs; 12 -
TpeTin komnapatop; 13 - 6nok NopiBHAHHA LWBMAKOCTI; 14 - reHepaTop Hampyru, WO 3MIHIETLCH
niHinHo; 15 - gpyre mkepeno onopHoi Hanpyru; 16 - koHaeHcaTop; 17 - neple AXeperno OMOpHOI
Hanpyru; 18, 19 - gpyruin Ta nepwwuin komnapatopu; 20, 21 - nepwuin Ta gpyrvn ceitnoaiogu; 22 -
nepLmn KomyTaTtop; 23 - TpeTe JXXepero ONOpPHOI Hanpyru; 24 - nepeTBOpOBaY Hanpyra-yacToTa; 25 -
6ok 06pobkm curHany; 26 - 6ydpepHun perictp; 27 - apyruii komytaTop; 28 - ginbHUK YactoTtu; 29, 30
- nepLimMn Ta apyrnin kntodi; 31 nepimMn nivmneHUK; 32 - pyrui aHanoro-umdpoBuin nepeTsopioBay
(ALI); 33 - TpeTii komyTaTop; 34 - 6rnok 064ncneHHs; 35 - nocTiHo 3anam'aTtoBytounn 6nok (M3B);
36 - reHepaTop Hanpyru, WO 3MiHIOETLCA CTyniH4YacTto; 37, 38 - nepwui i Opyruin Kepyroui
nigcuntoadi; 39 - BigeokoHTponbHUn 6nok (BKB); 40 - gpyruii nivunbHuk; 41 - doopmyBad curHany; 42
- Apyrun pericTp; 43 --undposuii iHaMkaTop; 44 - neplumin aHanoro-undposuin nepetsoptosay (ALIM);
45 - enemeHT |; 46 - nepwwn perictp; 47 - uMdpoBUA KOoMMapaTop, npudoMmy oO'ekTuB 2
po3TawoBaHuin MixX 00'ekToMm koHTponto 1 Ta giacdpparmoro 3, oTBip AKOI siBNAe cobow cekTop,
OOMOBHEHUI KPYrMM OTBOPOM, LIEHTP SIKOTO CriBMafae 3 BEPLUMHOK CEKTOPA Ta roSIOBHOK OMTUYHOK
BiCCIO, N A3epkan 5, 3akpinneHyx Ha ONTUYHIN NiHINLi 7 TaKMM YMHOM, LLO iX NIIOLMHU YTBOPHOKOTb KyT
45° 3 ronoBHOK ONTUYHOK BIiCCHO, Aiachparmytodi OTBOpY n A3epkan 5 aABnsAoTb cobOK enincy, Ha
OAHI ONTUYHIN OCi 3 AKMMK BCTAHOBNEHI N NiH3 6 Ta niHinka n IY-gatyumkiB 8, Buxig n-ro I4-gatymnka 8n
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Yyepes KoHaeHcaTop 16 nigknioYeHun Jo Apyroro BXoAdy neplioro komnapartopa 19, nepwwui BXig
AKOro 3'€eAHaHMI 3 BUXOAOM MEPLUOro JpKeperna onopHoI Hanpyri 17, a BUXia NigknoyYyeHnn Ao BXoay
nepuoro ceitnogioga 20, Buxia TPeTbOro mpxepena onopHoi Hanpyrk 23 3'egHaHnin 3 NepLuInM BXO40M
nepLioro komytatopa 22, Opyrui BXig SKOro pasoMm 3 ApYrMM BXOOOM Apyroro komnapatopa 18
NigKNioYeHi 40 BMXOAY reHepaTtopa Hanpyru, WO 3MIHIETbCA MiHiMHO, 14, nepwwuin BXig Opyroro
KomnapaTtopa 18 3'egHaHun 3 BUXOO4O0M APYroro mpKepena onopHoi Hanpyri 15, a Buxig nigknioYeHnn
00 TPETbOro BXOAY NepLloro kKomyTtaTtopa 22, 40 BXo4y ApYroro ceitnogioga 21 ta 4o nepLlioro Bxo4y
apyroro kntoda 30, gpyrmi Bxig sikoro 3'efHaHuiA 3 BUXOOOM MEPLUOro nidunbHUKa 31, neplumn Bxig
SIKOro, a TakoX ApYyrui Bxig neplioro knioda 29, Bxig OydepHoro perictpa 26, BXig reHepartopa
Hanpyry, WO 3MIHIETLCA CTyniHYacTo, 36 Ta nepwwui Bxig BKB 39 nigknioyeHi 4o Buxoay AinbHuKa
yacToTm 28, BXig AKOro, a TakOX BXig Apyroro komyTtaTtopa 27 Ta nepwwwui Bxig nepworo ALIM 44
3'eQHaHi 3 BUXOAOM MepeTBOpOBava Harnpyra-dyactota 24, BXig SKOro MigKNiOYeHUn [0 Buxoay
nepworo komyrtatopa 22, Buxoau n IY-gaTtumkie 8.1-8.n 3'egHaHi 3 BXigHOW LWMHOK BydepHoro
pericTpa 26, BUXigHa LWIMHA 9KOro nigkmnoyeHa 0o BXiOHOI LWWHW ApYroro KomyTtaTtopa 27, Buxig sikoro
3'egHaHui 3 gpyrum Bxodom nepworo AL 44, Buxig gpyroro komyTtatopa 27 nigkniodeHnn [o
apyroro Bxogy BKB 39, TpeTiin i yeTBepTUin BXOAM SIKOro 3'€gHaHi, BignoBigHO, 3 BUXO4aMWU NepLUoro
37 i gpyroro 38 kepywumx nigcunioBadis, NepLui BXoAM SKUX NiOKNHOYEHi OO BUXody reHepartopa
Hanpyru, Wo 3MIHIETbCA CTyniHYacTo, 36, BMXidHA WKWHA NEpLIoro nivunbHUKa 3'egHaHa 3 NepLiow
BXigHoto wwuHoto MN36 35, nepwni i gpyrun BUxoamn sSIKoro MigkmnioYveHi, BiAnoBigHO, OO APYrMX BXOAiB
nepworo 37 i gpyroro 38 kepytounx nigcuntosadis, Buxoan neporo 20 ta gpyroro 21 ceitnogiogis
3'egHaHi 3 3aranbHOK LWMHOW, Buxig gpyroro kmntoya 30 nigknoyYeHuin o nNeplioro BXody MnepLuoro
Kntova 29, Ban KpoKoBOro ABuryHa 4 3B'a3aHun 3 giadpparmoro 3, BUXig4 nepeTBoproBada 4yacrtoTa-
Hanpyra 9 nigknoYeHnn 4o Apyroro BXxody TPeTboro Komnapartopa 12, nepwui BXig SKoro 3'egHaHuim
3 BMXOOOM 4eTBepToro axepena onopHoi Hanpyru 10, a Buxig NigKnNioYeHW OO NepLuoro BXoay
reHepartopa Hanpyru, WO 3MIHIETbLCA NiHIMHO, 14, Apyrun BXig SikOro 3'egHaHum 3 BMXogom Grioka
NOPIBHSIHHA WIBKAKOCTI 13, neplumi BXig Skoro pasom 3i BxogoM 6noka obpobku curHany 25
nigKrtodeHi Jo BUXoOy NepeTBopioBava Hanpyra-yactoTta 24, BuxigHa WwvHa 6ydepHoro perictpa 26
3'egHaHa 3 BXigHOW LUMHOK Oroka obpobku curHany 25, BMXig SIKOro nNigkniYeHun depes 0ok
obuncneHHsa 34 go exoay apyroro AUIM 32, BuxigHa WwKnHa sikoro 3'egHaHa 3 ApYroro BXiQHOK LUMHOK
M3b 35, Buxogm n I4Y-gatumkie 8.1-8.n nmigkntoyeHi 4o BXiAHWX LUMH NepeTBOptoBaYa YacTtoTa-Hanpyra
9, 6noka MOpIBHSAHHSA WBKMAKOCTI 13 Ta Oroka BM3HAYEHHSA HanpsMKy obepTaHHsa 11, BUXig SIkOro
3'eQHaHWI 3 ApyrMMn Bxogamm 6rioka nopiBHAHHS WBMAKOCTI 13, neplioro niymneHuka 31 Ta TpETHOro
komyTaTopa 33, BMXigHa uudpoBa LWKHA AKOro MNigkmnoyYeHa A0 BXiAHOI LMEPOBOI LWNMHN KPOKOBOTO
ABUryHa 4, a nepwun BXig 3'€AHaHWA 3 BMXOAOM MEPLIOro Kmwda 29, BuxigHa uudpoBa LWKMHA
nepworo AL 44 nigkntodeHa o EOM Ta 3'egHaHa 3 BXigHOK LMPOBOIO LUMHOK NEepLUOro perictpa
46, BuxigHa uudpoBa WnHa SKoro nigknioyeHa Ao BXigHOI LMGPOBOI LWWMHKU Apyroro perictpa 42 Ta go
nepLoi BXigHOi LundpoBoi WnHM UndpoBoro komnapartopa 47, gpyra BxigHa LMdpoBa LMHA AKOro
3'egHaHa 3 BuUXigHoW LMdpoBoto WwWnHow neporo AL 44, a Buxig nigknioyeHnin 4o Apyroro Bxoay
enemeHTa | 45, nepwwui BXig AKOro pasom 3 BXOAOM Apyroro niyunbHuka 40 3'egHaHi 3 BUXOOOM
nepeTBoploBaya Hanpyra-yacTtota 24, suxig enemeHnTa | 45 nigknioyeHnii 4o NepLloro BXoAy nepLuoro
perictpa 46, Apyrni BXig SiKOro 3'€edHaHUn 3 BUXOAOM (hopmyBaya curHany 41, Bxig gkoro pasom 3i
BXOOOM Apyroro perictpa 42 nigkntoyeHi o Buxoay Apyroro nivunsHuka 40, BuxigHa umndposa WwnHa
Apyroro perictpa 42 3'egHaHa 3 BXigHOK LMGPOBOI LLNHOK LncpoBoro iHaukatopa 43.

3anponoHoBaHW NpuCTpii npautoe Tak. lNeped nodaTtkoM poBGOTU ONTUYHY BiCb MPUCTPOLD
cymilaTb 3 Bicclo obepTaHHs o6'ekta koHTpomnt. [1oTiK iH(payepBOHOro BUNPOMIHIOBAHHS, LLO
CTBOPIETLCS MOBEPXHEI 00'€KTa KOHTPOMo 1, AKMA 3HAXOOUTBCA Ha AEeSKi BiACTaHi Big ONTUYHOI
CUCTEMU NPUCTPOID, MOTpannse Ha OB'eKTMB 2, AKMA NEepeTBOPKE WMOro y BUNPOMIHIOBAHHA 3
NPOMEHSIMU, NapanenbHUMK rOSTIOBHIN OMTUYHIN OCi.

O6nacrTi, Wo BMAINATLCA Ha TennoBoMy 300paXkeHHi 06'ekTa KOHTpom 1 3a AOMOMOrow n
A3epkan 5, € KOHUeHTpU4YHMMK cermeHTamm kpyra. Ockinbku Ui A3epkana 5 BcTaHOBNEHi Ha ONTUYHIN
niHinui 7 nig kytom 45° 0o ronoBHOI ONTUYHOI OCi, TO OTBOPM B A3epkanax 5 mawTb eninconogioHy
dopmy. BpaxoBytoun Te, WO AiadparMytodi OTBOPUM KOHLEHTPWUYHI, TO MpWM MOBHOMY OOEpTaHHi
fdiadparmn 3 HaBkomo oOcCi 4yeped n niH3 6.1...6.n Ha n IY-gatumkie 8.1...8.n HagxoguTb MOTIK
iHppa4yepBOHOro BUMPOMIHIOBAHHS, WO BignoBigae 300pa)KeHHsIM N CEerMeHTIiB BCbOro 3006pakeHHs
o6'ekta koHTpomno 1. dikcyloum NoOnoxeHHs diadparmyoyoro oTBopy giadparmy 3 B m Hanpsmkax
NMONSAPHOI CUCTEMW KOOPOMHAT | 34INCHIoKYM T NepepuBYacTuii obepTanbHUiA pyx 3a LOMOMOro
KPOKOBOIro ABuUryHa 4, MOXHa oTpumaty iHdopmauito npo Temnepatypy N=m-(n-1)+1 To4yok o6'ekTa
KOHTposto 1. Lle NoACHIETLCA TUM, WO LeHTpanbHa YyacTMHa giadparMytodoro oTeopy Aiacdpparmu 3
Mae Kpyrny dopMy i 3a BiACyTHOCTI pagianbHOro 6utTs NOTiK iHPpPaYepBOHOro BMNPOMIHIOBAHHS, LUO
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notpannse Ha IY-gatyuk 8.n, € NocTinHMM npu obepTanHi giacpparmu 3. 3a HasABHOCTI pafianbHOro
ouTTa HaBegeHa dhopmyna npunmae surnag N=m-n.

AKWwo Wwenakictb 06epTaHHs 06'ekTa KOHTPOMO 1 AOPIBHIOE HYMO, TOOTO 06'EKT € HEPYXOMUM, TO
Ha BWXodi MepeTBopiOBaya YacTtoTa-Hanpyra 9 curHan [opiBHioe Hynto. [Npy upboMy Ha Buxogi
TPeTboro koMnapatopa 12 NPUCYTHIA CUrHam foriYHOro Hynsd, OCKiNIbKM Ha MOro BXid4 MNoJaeTbecd
Hampyra 3 4yeTBepToro mxepena onopHoi Hanpyrn 10. OTxe, Ha BuXoAi reHepaTopa Hanpyru, Lo
3MIHIOETBCA MNiHINHO, 14 NPUCYTHIN TaKOX HYNbOBW CUrHaM Ta Ha BMXOoAi Apyroro komnapatopa 18
BCT@HOBIEHWUW CUIHan NOrYHOro Hynsi, Ha BXid SKOro MOAAETLCH Hanpyra 3 BUXOAY OPYroro mkepena
onopHoi Hanpyrn 15. 3a Takmx ymOB B MepLUOMY KOMYTaTopi 22 BiOKPUTUIA KaHam MNPOXOMKEHHS
curHany 3 BMxoAy TPeTbOro [pxepena onopHOoi Hanpyrn 23 Ha BXi4 nepeTBoploBaya Hanpyra-4acrota
24. Tpu LbOMY Ha MOro BMxodi POPMYETLCH IMMYNbCHUA €NEKTPUYHUIA CUrHan yYactoTor fi-n, skui
HagXxoauTb Ha BXiAa AinbHWKa 4actoty 28. Ha Buxoai oCTaHHLOro hopmMyeTbCs iMAYNbCHUA CUrHan
yacToToto f1 Lo NogaeTbCca Ha BXOAM NepLuoro nidnneHuka 31, reHepatopa Hanpyru, WO 3MIHIETbCS
ctyniHdacto, 36, BKE 39 Ta OGydepHoro perictpa 26. 3 Takol 4acTOTOK 34IACHIOETLCS 3anuc
iHpopmauii B 6ydepHun perictp 26, sika HagxoauTb 3 n IY-gaTumkiB 8 i ska 30epiraeTbCsl B HbOMY
npoTaroM vacy 1/f1 3a 9kun us iHpopmauis 34nTyeTbCa ApyrMM KOMyTaTtopom 27 nig gieto BMXigHOro
iMNYNbCHOro curHany nepeTBopoBaya Hanpyra-4yactota 24 Ta NepeTBOPIETLCSA B MOCiIAOBHNUA NOTIK.
3 uieto x yactoTor iHpopmauia nogaeTbcs Ha gpyri Bxoau nepworo AUM 44 ta BKB 39. lMepwwii
KItoY 29 3HaxoauThCs Y BiAKPUTOMY CTaHi, OCKINbKM Ha MOro NepLunin BXig CUrHan 3 BUXo4Y 3aKpUToro
apyroro kntova 30 He Hagxoautb. OTXXe, Ha KPOKOBMM OBUTYH 4 4epe3 TpeTin komytatop 33
HagxoOuTb IMNYNbCHUN @G@efang Skun 3abesnevye obepTaHHA Bana KPOKOBOro ABwuryHa 4 Ta

. . f.
Adiacdpparmu 3. 3a nepiog poh CKaHyeTbCSl BCe TensioBe rnosie HepyxoMoro o6'ekta KOHTposo 1,

Ae B - MiHiManbHUMM KyT MOBOPOTY, LUO YTBOPIETHCA NPV MoAadvi OQHOro Kepyk4yoro iMnynbCcy Ha
KPOKOBWUW ABUTYH 4.

eHepaTop Hanpyru, WO 3MiHIOETbCA CcTyniHYacTo, 36, nepwwui 37 i gpyrmn 38 Kkepytoui
nigcuntoBadi Ta M3b 35 npusHayeHi ans dopmysaHHs curHanis posroptku BKB 39. Konu Ha Bxig
reHepartopa Hanpyru, Wo 3MiHIOETbCSA CTYNiHYacTo, 36 HaAX0AWTb IMNYNBLCHUA €NEKTPUYHUI CUrHan 3
yactoTot fi, TO Ha Moro BUxodi PopMyeETbCA ENEKTPUYHNIA CUrHaN CTyniH4acToi popmu 3 KinbKicTo
CXOAMHOK 3a nepioA, piBHOW n. Llen curHan HagxoauTb Ha BXOoAu KepoBaHux nigcuntoBadis 37 i 38,
KoediUieHT MigcMneHHs skux 3agaeTbes BuxigHMMK curHanamu M3B6 35. Mpu uboMy koedpilieHTn
nigcvneHHs nepworo 37 Ta gpyroro 38 kepoBaHWX NigcunoBadviB 3a4alTbCs TakK, WO Ha iX BUXodax
dopmyloTbCa curHanu, nponopuinHi Ri-sing; Ta Ri-cosg; BignosigHo, e Ri - pagiyc, ¢j - KyT
KoopAnHaTu enemeHTapuoro yyacTka NoBepxHi 06'ekTa KOHTpPoN 1 B MONSAPHiA cUcTEMi KOOpAMHAT.
Mpu ubomy 0,n 1=0

Ha nepwy BxigHy wuHy MN3B6 35 curHann Hagxogate 3 Mepwloro nivvnbHuka 31, koedilieHT
nepepaxyHky skoro popiBHioe T. B pesynbtati Ha ekpaHi BKB 39 npu HasgBHOCTIi ogHOro
iHopMaLiiHOro curHany, OBOX CUrHarmiB po3ropTKM Ta CurHany 3 BUXOAYy [AinbHuKa 4acTtotu 28
opMyeTBECS 300paXKeHHs, Lo BigNOBigAE TENIOBOMY MOS0 06'ekTa KOHTposto 1.

Axkwo wenakicte obepTaHHa 06'ekta KOHTponto 1 Ginblia Hynsa, To6TO BiH No4YnHae obepTaTuch,
TO Ha BuUXOAi MepeTBOpOBavYa 4actoTa-Hanpyra 9 OpMyeTbCS €MNeKTPUYHUMI curHan, amnnityga
SIKOro MponopuiiHa YacToTi obepTaHHs o6'ekTa koHTponto 1. Llen curHan HagxoauTb Ha ApYrun BXig
TpeTboro Komnapartopa 12 i, ocKinbku curHan nepesuLLye piBeHb HaMnpyrn 3 BUXOAY YETBEpPTOro
oxepena onopHoi Hanpyru 10, Ha Buxodi TpeTboro koMmnapaTtopa 12 opMyeTbCS CUrHan nNoriYHoi
OQIMHULL, SKMIN 3anyckae reHepaTop Hanpyru, Wo 3MIHIOETLCA NiHiNHO, 14, Ha BMXOAI SAKOro nodnHae
HapoLlyBaTuUCb amnnityga curHany Hanpyru. [1pn nepeBuLLiEeHHI UMM CUTrHanNoMm PiBHA Hanpyru, Lo
opMyeTBCA Ha BMXOAi APYroro gxeperna onopHoi Hanpyrn 15, Ha Buxogdi gpyroro komnapatopa 18
BCT@HOBMIOETLCA CUrHam JOMYHOI OAMHMLI, KM MEpPLUNA KOMYyTaTop 22 NepemMUKacTbCa B PeXum
NPOXOMKEHHA CUrHany 3 BUXOAY reHepaTopa Hanpyru, WO 3MiHIOETLCA nNiHiMHO, 14 Ha BXiA

nepeTBopioBaya Harmpyra-4agjota 24. Ha Buxofdi OCTaHHbLOrO (POPMYETLCA CUrHam 3 4acToTo
f-n=—n-m
YepryBaHHs iMnynbCiB 2n , e W - uMKniyHa Yactota obepTaHHs o6'ekta KoHTponto 1. MNpu

LUbOMY Ha BuMxoAi AinbHWKa YactoTn 28 popMyeTbCsa iMNYyNbCHWUA curHan 3 4actoTtol f, 3 gkowo
30JACHI0ETBCS 3anuc iHopmauii B BydepHnii perictp 26, a NoTiM 34NTYETbCA 3 OCTaHHBOIO Yepes
Apyrun komytaTtop 27 3 4acTOTOK, CUrHan sikoi POpMYeETbCA Ha BUXOAi NMepeTBoploBavya Hanpyra-
yacToTa 24. 3 uieto XX YacToTo curHan HagxoauTb B nepwwun ALM 44 ta Ha gpyrun Bxig BKB 39, B
AKOMY Mig pgieto curHaniB 3 BuxogiB 6nokiB 35-38 dhopmyeTbcs TennoBe 300paxeHHs o6'ekTa
KOHTporio 1.
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Ha Bxig kpokoBoro asuryHa 4 uyepes TpeTii komyTaTog 33 Ta nmeplumnin Kniov 29 HagxoauTb
f=—-m
iMNYNbCHWUIA CUrHan 3 YacToTO YepeayBaHHs iMNYnbCiB 2n

Mpu ubomy giadparma 3 nounHae obepTaTncs i 3a Yac 3pOCTaHHSA CUrHany Ha BMXOAi reHepartopa
Hanpyry, WO 3MIHIETBCS MiHINHO, 14 wBMakicTe obepTaHHa Aiadparmu 3 3piBHIOETHECS 3i LUBMAKICTIO
obepTaHHs ob'ekta koHTponto 1. OueBMAHO, Lo HaNpyra Ha BUXOAi NepeTBopoBaYa YactoTa-Hanpyra
9 npoTarom nepiogy PO3roHy KPOKOBOro ABUryHa 4 3MEHLUYETHCS | B MOMEHT NOPIBHAHHS LUBUAKOCTEN
obepTaHHsa giadparmm 3 Ta ob'ekta kKOHTponto 1 Hanpyra ctae piBHOK Hyno. Mpy LbOMY Ha BUXOAi
TpeTboro komnapatopa 12 3'IBRNSAETbCA CUrHam NOriYHOro Hynd, SKUM MPUNUHSAETBCS Mpouec
HapOLLlyBaHHA HanNpyru Ha BUXOAi reHepaTopa Hanpyru, Lo 3MIHIETbCA NiHiHO, 14 i nepion po3roHy
KPOKOBOTO ABUryHa 4 Ha LibOMY 3aBEPLUYETHCS.

3a3Haunmo, WO B MOMEHT MOSIBM CUrHany JOriYHOi OAMHULI Ha BMXOAi Apyroro komnapatopa 18
BMUKAETbCA ApPYyrMi cBiTnogiogq 21, WO CBigYMTb MNPO BUMIPIOBAHHSA TennoBoro nons ob'ekTa
KOHTponto 1 B npoueci noro obepraHHs.

OpHovacHo 3 BMXo4y AiNbHMKA 4acToTy 28 curHan HagxoguTb Ha BXi4 MepLloro nidmnbHuka 31.
Ha Buxopai octaHHbOro, Ae OPMYyETLCA CUrHaM NepeHoca i Ak 3'eaHaHnin 3 yepes apyrun kmoy 30 3

nepLnmM BXOO4OM MeEpLLOro Krto4va 29, hopMyloTbCs iMNynbcu 3 nepiogom m-f j TpmBanicTto f axi

HaAXo4ATb Ha NepLUMi KoY 29 i 3akpuBatoTb MOro.

Mpu uboMy ckaHyBaHHA 06'ekTa KOHTponto 1, Wo obepTaeTbes, 3OINCHIOETLCS CNOYaTKy B3LOBX
aesikoro pagiyca Rj, kyT Mk BUOpaHMM HynboBMM HanpsimoM Ta R; gopiBHtoe j-B. Konu 3giicHeHO
CKaHyBaHHSA n TOYOK, WO NexaTtb Ha pagiyci Rj, no curHany nepworo nivunbHuka 31 apyrmin kniod 30
BiOKPVMBAETLCA | BUXIAHUM CUTHANOM 3gKpuBae NepLUnin Koy 29, KU NpUNUHSE poboTy KPOKOBOro

ABUryHa 4 Ha nepiog, Wo Bignosigae f Mpu ubomMy 3a uern yac ob'ekT KOHTpomn 1 noBepTaeTbCs

BigHOCHO Aiadparmm 3 Ha KyT (. PoboTa kpokoBoro AsuryHa 4 BigHOBMIOETLCS i CKaHYBaHHS YXe
30JACHIOETBCS B340BX pafjiyca Rj+1, KyT MiXX BMOpaHMM HynbOBUM HanpsMom Ta Rj+1 cTae piBHUM
(i+1):B. BuBepeHHa 300paxeHHs Ha BKB 39 peanisyeTbcs aHanoriyHo, sk onucaHo Buule. Tak
3[JICHIOETBCS  KpyroBa poO3ropTka BCbOrO TEMfoBOro 300paxeHHs of'ekta KoOHTpomo 1, LWo
obepTaeTbCA.

Y Bunagky, Konum HeMae MOXMMBOCTI CYMICTUTU OMTUYHY BiCb MPUCTPOIO Ta reOMETPUYHY BiCb
00'ekTa KOHTpOM0, TOOTO, KONW CMOCTEPEXEHHS MPOBOAUTLCS Ni4 NEBHUM KYTOM 10 reOMETPUYHOI OCi
ob'ekTa KOHTPONIO 1, MOro TENMOBMI NOPTPET CNOTBOPIETLCA | Ha ekpaHi BKB 39 3amicTb Tennosoro
nopTpeTa, WO BiANoOBiAae KOHLEHTPUYHMM Konam, Byae 3'aBnsatuck eninconofibHe 3o6paxeHHs. Ons
KOMMeHcaLii Takoro CnoTBOPEHHS NPOMOHYETLCS HACTYMHUI NigXiA.

E;gz.om92 LLIO PiBHAHHSA eninca y [lekapToBii cucTemi KoopauHaT Mae BUrnsag
—_— =
2 2
ac b , (1)
Je X, Yy - ropusoHTanbHa i BepTuKanbHa OCi CUCTEMM KoopAuHaT, a, b - ropusoHTanbHa i
BepTUKarnbHa HaniBoci eninca eignosigHo, npuyomy a=R, ge R - pagiyc kona o6'ekta koHTponto 1.

I;I(e_preﬁ&esl\gpo y NONSIPHY CUCTEMY KOOpAMHAT, BUKOPUCTaBLIM hopMynn

@)

®)

Omxe, Tenep, Maumn B Oygb-siKuini MOMEHT Yacy napameTpu KyTa NoBOPOTY @ AiadparMmn, MeHLy
HaniBBicb eninca b Ta BigcTaHb Big LeHTpa eninca go roro kpato ("pagiyc” eninca), MoXHa BiQHOBUTU
pearnbHU1 pagiyc CrnoTBOPEHOro Kona.

Lle peanizoBaHo B 6roui 06pobku curHany 25, skui cikcye KyT @, napameTpu b i r Ta nepegae ix
B 6n1ok obuuncneHHs 34, B skomy 3a hopmyrnoto (3) BU3Ha4YaeTbCA AiNCHUI pafiyc CNOTBOPEHOrO Kona.

BuxigHui curHan 6noka obumucneHHs 34 3a gonomorot gpyroro ALM 32 nepeTBoploeTbcs B
undpoBMn KoL i HagxoauTb Ha Apyry BxigHy wwuHy MN36 35, dopmyoun npu LbOMY CKOPUroBaHi
KoedilieHTn nigcuneHHs nepworo 37 i gpyroro 38 kepoBaHWX NiACUNIOBaYIB, AKi BIGHOBMNIOOTL PO3MIp
300pakeHHs nNpu noro BMBeaeHHi Ha BKB 39.

Akwo wenakicTb 06epTaHHA 00'ekTa KOHTPOmM 1 3MeHwWwunachb, To Kog 3 BUXigHOT WKWHK n Y-
gartyukie 8.1...8.n HagxoOWTb Ha BXiOHY LWMHY Gnoka MOPIBHSAHHA WBWUAKOCTI 13, Ha Woro Buxodi
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OpMYETBECS CUTHaNM NOriYHOT OAUHWULI, KM NOJAETLCA Ha BXif reHepaTopa Hanpyru, Lo 3MiHI0ETLCS
niHinHo, 14. Y BuMnNagKy 3MeHLIEeHHs LWBMAKOCTI obepTaHHs ob6'ekta KOHTpomw 1 Ha BMXOAi
nepeTBOploBaYa YyactoTa-Hanpyra 9 3'aBnseTbCA CUMrHarn, Skum 3abe3nedyeTbCsl 3MEHLLEHHS Hanpyru
Ha BMXOAi reHepaTopa Hanpyru, WO 3MIHKETLCS MiHIMHO, 14, BHACMIQOK YOro LWBWAKICTb 00epTaHHs
KPOKOBOIO ABUIyHa 4 TakOoX 3MEHLUYETbCS i LUBMAKOCTI 06epTaHHs giadparmu 3 Ta 06'eKTa KOHTPOJTHO
1 3piBHIOIOTBCS.

B pasi 3amiHM HanpsiMKy obepTaHHsA 06'ekTa KOHTPONO 1 Ha BMxoAi 6rioka BM3HAYEHHST HAMPSIMKY
obepTaHHs 11 3'9BNSETLCS CUrHAM NOriYHOI OAMHULI, KM 3MIHIETLCS anroputM poboTn TPEeTbOoro
komyTtaTopa 33, 6noka nopiBHAHHA WBMAKOCTI 13 Ta nepworo niyvnbHuka 31. MNpu nossi Ha gpyromy
BXO[i TPeTboro komytaropa 33 curHany noriyHoi oAMHULI KpOKOBMI ABUIYH 4 obepTae giacdparmy 3 B
NPOTUMEXHOMY Hanpamky. PopmyBaHHS po3ropTku 300paxeHHs Ha ekpaHi BKB 39 Ttakox
30INCHIOETBCA B MPOTUNEXHOMY HaMpPsiMKy, OCKINMbKM Ha Apyrui BXig nepuoro nidunbHuka 31
noJaeTbCa CurHan noriyHol oamHuui. Brnok NopiBHAHHA WBKMAKOCTI 13 Npy NOsABI HA NMOro Apyromy
BXOAi CUrHany mnoriyHoi OA4MHULI KOPEKTHO BiANpaubOBYE 3agady MOPIBHAHHS LUBUAKOCTI NpU 3MiHi
HanpsiMKy o0epTaHHA 06'ekTa gocnigxeHHs. PoboTa iHWwKnx GokiB NPUCTPOLO 3anuwaeTbesa 6e3 3MiH.

Ao o6'ekT kOHTPoONto 1 Mae pagianbHe OUTTS, WO BUSIBMNSIETLCS B NPOLIECI MOro 00epTaHHs, To
BUXigHWM curHan 3 IY-gaTtumnka 8.1 HagxoauTb Yepes koHaeHcaTop 16 Ha BXig nepLlloro komnapaTtopa
19. B MOMEHTU NepeBULLEHHS UMM CUrHaroM Hanpyru, sika NogaeTbCsa 3 BUXOAY NepLUOro mpreperna
OnMopHOI Hanpyrn 17, Ha BUXoA4i nepworo komnapaTtopa 19 3'aBnseTbCca curHan noriyHol OANHNUL, SKUIA
BUKIMKAE BBIMKHEHHsI nepluoro ceitnogioga 20, WO CBigYMTb MPO HasiBHICTb pagianbHoro o6uTTH
o6'ekta koHTponio 1.

BusHauyeHHs1 HanbinbLL HarpiToi ToOYkM 06'ekTa AOCNIAXKEHHS B Npoueci noro poboTu BiabyBaeTbes
HaCTYMHUM YMHOM. [OCRiAOBHICTE CUrHaniB 3 BUXOAY APYroro komyTtatopa 27 notpanfisie Ha opyrum
BXig nepworo AL 44, B skomy no curHany 3 BMXo4y MepeTBOpoBava Hampyra-yactota 24
30JACHIOETLCS IX NEepeTBOpPeHHs B undpoBun kogd. [1o 3aKiHYEeHHIO nepLioro nepeTBOPEeHHS B
umdppoBoMy komnapaTopi 47 34iINCHIOETLCA NOPIBHAHHSA LMdpoBOro Kogy 3 Buxoay nepworo AL 44
Ta HynNbOBOrO Kody, 3anMcaHoro B nepwomy perictpi 46. MNpu uboMy Ha Buxoai umcpoBoro
Komnapatopa 47 3'aBnAsSETbCA CUrHan JoriyHol OAWMHWULUI, SiKuM BigkpuBaeTbcsl enemeHT | 45 i no
curHany 3 Buxody nepeTBoptoBayva Hanpyra-dactoTta 24 umdpoBun kog 3 Buxogy nepworo AL 44
3anucyetbca B nepwunin perictp 46. MNMpn 4eproBomy LMK aHanNoro-umMgpoBoro NepeTBOPEHHS Ha
Buxogi nepworo AL 44 3'aBnaetbca UMPOBMIA KO, SIKMI NMOPIBHIOETLCA 3 KOAOM, 3anucaHum B
nepwomy perictpi 46. | akwo undposun koa Ha Buxodi nepworo AL 44 nepesuwye kog, 3anucaHui
B nepwomy perictpi 46, To BigbyBaeTbCca nepesanuc Kogy B nepwwui perictp 46. TakuMm 4YnHOM B
npoleci aHanoro-umdpoBoro nNepeTBOPeHHsA curHanis, WO BiAMNOBIAAOTL TeMnepaTtypi Pi3HUX TOYOK
ob'ekta [pocnimkeHHsA, B nepwomy perictpi 46 36epiraeTbca koA, WO BiAMNOBIAAE HaMBULLIN
TemnepaTypi ob'ekta gocnimpkeHHs. Mo 3aBepLUeHHIO NOBHOro 06epTy AocnigKyBaHoro ob'ekta Ha
BUxoai gpyroro nivynneHuka 40, koediuyieHT aineHHa akoro gopieHioe N, 3'9BNSETbCS iMMyNbC, SKUM
iHbopMauis 3 nepLuoro perictpa 46 nepenucyeTbCca B ApYrui perictp 42 Ta BUBOAUTLCSA Ha LncpoBuin
iHaukaTop 43. Mo 3agHbLOMY (PPOHTY 3a3HaA4YeHOro iMNyrbCy Ha Buxodi dopmyBada curHany 41
3'ABMAETLCS KOPOTKMIM iMNYIbC, SIKUM MEPLUMIA pericTp 46 0OHYNAeTLCS.

Migkpecnumo, wo 3 suxoay nepworo AL 44 uudposun koa nepegaetbca 8 EOM.

®OPMYIJIA KOPUCHOI MOLENI

MpucTpin ona 6e3koOHTaKTHOro BMMIpIOBaHHSA TemnepaTypu, Wo MiCTUTb 06'ekTuB, giadparmy, OTBip
AKOI sBNsie cobO CEeKTOop, AOMOBHEHMI KPYrNMM OTBOPOM, LEHTP SIKOrO CMiBMaga€ 3 BEPLUMHON
CeKTopa Ta rofoBHOK OMTMYHOK BICCI, N A3epkKar, 3akpinfeHUX Ha OMTUYHIN MiHINLI TakuM YUHOM,
Lo TX NMOLMHM YTBOPIOKOTL KYT 45° 3 ronoBHOK ONTUYHOK BICCHO, AiadparmMyrodi oTBOpY n A3epkan
ABMAIOTL CODOOK enincu, Ha OfHIM ONTUYHIA OCi 3 SAKMMKM BCTAHOBMEHI N MiH3 Ta niHiMka n
iH(bpavyepBOHNX [OaT4YMKIB, KPOKOBWA [OBWUrYyH, MepeTBOpioBad YacToTa-Harnpyra, 4oTupu xepena
OMOpPHOi Hanpyru, GMoK BM3HAYEHHS HanpsMKy obepTaHHs, Tpu KoMnapatopu, GMOK MOPiBHAHHS
LWBMAKOCTI, reHepaTtop Hampyru, WO 3MIHIETLCA MiHIMHO, KOHAeHcaTop, ABa cBiTnogioau, Tpwu
KOMyTaTopwu, NepeTBoploBaYy Harnpyra-4yactota, 6nok obpobku curHany, 6ydepHun perictp, QinbHUK
YacToTW, ABa KoY, NepLlnin NiYUNbHUK, ABa aHanoro-undpoBux nepeTsoptoBadi, 6nok 0b64McneHHs,
MOCTIMHO 3anam'aTOBYOYUIA GIOK, reHepaTtop Hamnpyru, WO 3MIHIOETbCA CTYMiHYacTo, ABa Kepytodi
nigcunioBadi, BiOEOKOHTPOMbHWUIA ONOK, MNpuM4YOMYy BUXi4 N-TO iHPayYepBOHOrO AdaTyvka 4Yepes
KOHOeHcaTop NiAKMYeHnn 40 APYroro BXOAY NepLloro KomnapaTopu, NepLinin Bxig SKkoro 3'eaHaHnin 3
BMXOOO0M MEPLIOro JKeperia OrnopHOi Hanpyru, a BUXig MigknoyeHnn 4O BXo4y NepLloro ceitnogioaa,
BUXi4 TPETbOro pKepena OMopHOI Hanpyru 3'€QHaHWA 3 MepwuM BXOAOM MeEpLUOro KomyTtaTopa,
ApYrnin BXifi AKOro pasom 3 Apyrum BXOAOM APYroro komnapatopa nigknioYveHi 4o Buxoay reHeparopa
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Hanpyry, Wo 3MIHIOETLCA NiHIMHO, NepLUU BXig ApYyroro koMmnapatopa 3'€e4HaHui 3 BUXOAOM ApYroro
J)xepena onopHOI Hanpyru, a BUXia NigKNiOYeHMn 40 TPeTbOro BXo4y nepLuoro komyraTtopa, 40 Bxoay
Apyroro cBiTnogioga Ta 40 NepLIoro BXOAY APYroro Krw4a, Apyruin BXig SKoro 3'egHaHui 3 BUXOO0M
NnepLUoro niYunbHMKa, NEPLUMA BXid SIKOTO, a TaKoX APYrMi BXid4 MepLloro krtuda, BXxig 6ydepHoro
pericTpa, BXig reHepaTopa Hanpyru, Wo 3MiHIETLCS CTYNIHYaCcTo, Ta NEePLUNIA BXig Bi4E€OKOHTPOSBHOrO
Onoka nigkntoyeHi 40 BMXOAY AiNbHUKA 4acToTu, BXi4 SIKOro, a TakoX BXig Apyroro komyratopa Ta
nepLunn BXig MNepLoro aHanoro-uMdpoBOro nepeTsoptoBaya 3'efHaHi 3 BUXOOOM MepeTBoptoBaya
Hanpyra-4acTota, BXig SKOro migknioYeHMn [0 BUXO4y NepLlioro KomyrtaTopa, BMXOAM N
iHpavyepBOHNX AaTyMKIB 3'€¢dHaHi 3 BXiAHOW LUMHOKW OGydepHoro perictpa, BuXigHa LUMHA SIKOrO
nigkrtoYeHa 4o BXIiAHOT LWMHWM ApYroro KoMyTaTopa, BUXig sIKoro 3'€qHaHuii 3 Apyrum BXOAOM MEpPLUOro
aHanoro-uMdpoBOro nepeTBoptoBaya, BUXi4 ApPYroro KomyTtaTopa MigKMYeHUn OO0 OpYroro BXoay
BiJEOKOHTPONbHOro Onoka, TpeTin i 4YeTBepTUN BXOAW SIKOrO 3'edHaHi, BiQNOBIOHO, 3 BMXO4aMWu
nepLUoro i Apyroro Kepywuux nigacunioBadis, nepLui BXoan SIKMX MiOKMNOYEHi O BMXOAY reHepaTopa
Hanpyry, WO 3MIHIETLCA CTYMIHYaCTO, BMXigHA LUMHA MEpLIOro niYunbHUKa 3'€AHaHa 3 MepLUoto
BXiAHOK LUMHOIO MOCTIMHO 3anaM'siToBytodoro 6roka, nepliunm i gpyruin BUXOAM SIKOrO MigKIHoYeHi,
BiANOBIOHO, OO0 ApYrMX BXOAiB MEpLIoro i ApYyroro Kepywuux nigcunioBadis, BUXOAW NepLUOro Ta
apyroro ceiTnogiofis 3'€4HaHi 3 3aranbHOK LUMHOK, BUXiO APYroro Kn4ya nigkniovyeHnin 4o nepLuoro
BXO4y MepLUoro Krio4va, Ban KpPOKOBOro ABUryHa 3B'A3aHui 3 diadparmoto, Buxig nepeTsoproBava
yacToTa-Hanpyra nigkyYeHnin 0o Apyroro BXody TPeTbOoro KomnapaTtopa, nepluvi BXig sIKoro
3'eQHaHMIn 3 BMXOLOM YETBEpPTOro [JKepena OMopHOI Hanpyru, a BWXig NigKNOYeHUMn OO NepLuoro
BXOAY reHepaTtopa Hanpyru, Lo 3MiHIOETLCS MiHIHO, APYIMI BXiA SKOro 3'€AHaHuin 3 BUXOAOM Brioka
NOPIBHAHHSA LUBUAKOCTI, NepLumi BXig SKOro pasom 3i BXogoM 6rioka obpobku curHany nigknioYveHi oo
BMXOAY NepeTBOploBaya Hampyra-4yactoTta, BuxigHa LWnHa GydepHoro perictpa 3'egHaHa 3 BXigHOM
WwurHo 6noka 06pobku curHany, BUXi4 SKOrO MiAKMYEHUn 4Yepe3d 6rok obyMmcreHHs OO0 Bxoay
OpYyroro aHanoro-undpoBOro nepeTeopioBaya, BUXiAHA LUMHA AKOro 3'egHaHa 3 OpYrow BXIigHOM
LUMHOK MOCTIMHO 3anam'AToBytodoro 6noka, Buxoau N iHpa4YepBOHMX AaTymMKiB MigKNoYveHi Ao
BXiOHUX LUMH NepeTBOploBaYa YactoTa-Hanpyra, 6rnoka nopiBHAHHSA WBMAKOCTI Ta 610ka BM3HAYEHHS
HanpsMKy obepTaHHs, BUXig SKOro 3'eQHaHM 3 OpyrMMy BxodamMu 6roka NopiBHAHHS LUBWAKOCTI,
nepLloro nivynnbHMKa Ta TPETbOro KoMyTaTopa, BUxigHa LumMdpoBa LWMHa SIKOro nigkrtoyeHa 4o BXigHot
LMGPOBOI LUIMHM KPOKOBOrO ABUryHa, a Neplnin BXig 3'€qHaHMiA 3 BMXOLAOM MNEPLUOro Krikoya, SKUR
BiAPI3HAETbLCA TUM, LIO B HbOrO BBEAEHO APYrMi MiYnnbHUK, popmyBay curHany, enemext |, asa
perictpy, uMdpPOBUA KOMMapaTop Ta UMMPPOBUA iHAMKATOP, MNPMYOMY BUXigHA UMPpPOBa LWIMHA
nepLioro aHanoro-umMcpoBoro nepeTsoptoBaya nigknodeHa o EOM Ta 3'egHaHa 3 BXigHOMW
LUMPOBOKD LUMHOK MEPLUOro pericTpa, BuxigHa uudpoBa LWMHA HAKOro MNiAKMYeHa A0 BXigHOI
LUMbpoBOI WIMHKM ApYyroro perictpa Ta A0 NepLloi BXigHOI UMdpoBoi WnHM uudpoBoro komnaparopa,
apyra BxigHa uudpoBa LWKMHA AKOro 3'efHaHa 3 BUXIAHOK LUEPOBOIO LUMHOK MEPLUOro aHamnoro-
LMdpoBOro nepeTsopioBaya, a BUXia NigkNioYeHn 4o Apyroro Bxody enemeHTa |, nepumnn Bxig Skoro
pasom 3 BXOAOM APYroro nivunbHuKa 3'€4HaHi 3 BUMXOAOM MepeTBOpioBava Hanpyra-yacroTa, Buxig
enemMmeHTa | nigknoyeHUn OO0 neplioro Bxody MNepLloro perictpa, Apyrvi BXig sikoro 3'edHaHun 3
BMXOOOM hopMyBaya curHany, BXig sikoro pasom 3i BXo4OM ApYroro perictpa nigkroyeHi o Buxoay
APYroro niynnbHWKa, BUXiAHa UMpoBa wWMHa Apyroro perictpa 3'e4HaHa 3 BXiAHOW LUGPOBOLO
LUNHOO LMdpoBOro iHgukaTopa.
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