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(54) NPUCTPIN ANA BE3KOHTAKTHOIO BUMIPFOBAHHA TEMMEPATYPU

(57) Pedpepar:

Mpuctpin ana Oe3KOHTAKTHOrO BUMIPIOBaAHHS TeMrepaTypu, WO MicTUTb 06'ekTMB, diadparmy.
[onatkoBo BBeOEHO TPETIN NiYUNbHUK, hopMyBady curHany, enemeHT |, gBa perictpu, umdppoBuii
KomMnapatop Ta uuMdpoBWUA iHOMKATOP, MNpPUYOMY BUXiAHa UMdpoBa LWMHA MEpLIoro aHanoro-
LMdpoBOro nepeTsoptoBava 3'egHaHa 3 BXiQHOK LMPOBOKO LLMHOK nepworo perictpa. BuxigHa
uncpoBa LWIMHA SKOro MigkmnyeHa OO BXiAHOI UUPPOBOI WIMHW APYroro perictpa Ta A0 NepLloi
BXiOHOI LUMdPOBOI WKHKU undpoBoro komnapartopa. [pyra BxigHa uMdpoBa LWMHA SKOro 3'egHaHa 3
BVXiAHOIO LIMPOBOIO LLUMHOK MEpPLUOro aHanoro-uMdpoBoro nepeTsopioBaYa, a BuUxia nigknoyYeHumn
0o apyroro Bxoay enemexTa |. MNepwun BXig SIKoro pasom 3 BXOAOM TPETLOro MivnribHUKa 3'€qHaHi 3
BVMXOJOM nepeTBopioBaya Hanpyra-yactota. Buxig enemeHta | nigknioveHnn o neplioro Bxoay
nepworo perictpa. [ipyrun Bxig AKoro 3'eqHaHuin 3 BUXo4oM chopMyBayda curHany, BXif SiKoro pasom 3i
BXOOOM [pyroro perictpa MigknwoyeHi 0o BMxXody TpeTboro nidunbHuka. BuxigHa uudposa wnHa
apyroro perictpa 3'edHaHa 3 BXiAHOK UUdPOBOIO LLIMHOK LUMEPOBOro iHaMkaTopa. BuxigHa umndposa
LMHa NepLLIoro aHanoro-undpoBoro nepetTeopoBaya nigkniodeHa go EOM.
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KopucHa mopenb HanexuTb 00 Ge3KOHTaKTHOI TepMoMmeTpii i Moxe 6yTu BuKopucCTaHa 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 micTuTb 06'ekTMB, adiadparmy, oTBip sIKOI siBNsAe 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, AiadparmMyrodi oTBOpM A3epkan siBNsitoTb cobotro
enincu, Ha OAHIN ONTUYHIN OCi 3 IKUMM BCTAHOBMEHI N NiH3 Ta NiHilika n iHpavepBoHUX (14) gaTyukis,
Buxig n-ro IY-gatunka yepes KoHAeHcaTop NiAKMYEHWUA OO APYroro BxoAdy MepLloro komnapaTopa,
nepLUnn BXig SKOro 3'eQHaHuMn 3 BUXOAOM MEPLLOro mpkepena OnopHOi Hanpyru, a BuUXia NigknoyeHuni
0O BXOoAy MepLloro ceiTnofioga, BuXig TPETbOro mkepena OfnopHOI Hanpyru 3'egHaHuii 3 nepLinm
BXOOOM MEepLUOro KoMytatopa, ApYrui BXig sIKOro pasoMm 3 ApyrMM BXOAOM APYroro Komnapartopa
nigKroYeHi 0O BUXOA4Y reHepaTopa Hanpyru, WO 3MIHIETbCA MiHIMHO, MNeplui BXid ApYyroro
KomnapaTtopa 3'egHaHuin 3 BUXOAOM APYroro [mkepena OMOpHOI Hanpyru, a Buxig nNigknveHun o
TPeTLOro BXxo4y nepLuoro komytartopa, 4o BXOAYy APYroro ceitrnogioga Ta 4o nepLioro BXoay Apyroro
Kfoya, Apyrunm BXig 9Koro 3'€gHaHWin 3 BMXOOOM NiYMNbHUKA, BXi4 SKOro, a TakoX OpYyryni BXig
nepLuoro knio4a, Bxig 0ydepHoro perictpa, BXig reHepatopa Hanpyru, WO 3MIHIOETbCS CTYMiHYacTo,
Ta nepwwwuin Bxig BigeokoHTpornbHoro 6noka (BKB) nigknioveHi oo Buxoay AinNbHUKA 4acToTu, BXid
AKOro, a TakoX BXig Apyroro koMmytatopa Ta nMepwui BXi4 nNeplioro aHanoro-uMdposoro
nepetsoptoBaya (AUI) 3'egHaHi 3 BuUxOOOM nepeTBOptoBaya Hampyra-yactoTa, BXi4 SKOro
nigKnioYeHMn O BMXOAY MepLioro KomytaTtopa, Buxogn n [Y-gatyukie 3'egHaHi 3 BXIQHOK LUMHOMO
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 konamm EOM, Buxig gpyroro komyrtaTtopa
nigkntoveHnn o gpyroro Bxogy BKB, Tpetin i yeTBepTuMiA Bxogu sikoro 3'egHaHi BignoBigHO 3
BMXO4aMM MEPLUOro i APYroro Kepywuux nigcuntoBadis, neplli BXOAW SKUX MNigKMAYEHi 40 BUXOAY
reHepartopa Hanpyru, WO 3MIHIOETbCA CTYNiHYacTo, BUXidHA LWMHA MiYMnbHWKa 3'€dHaHa 3 MepLloro
BXiJHOK LUMHOK MOCTiNHOro 3anam'atoBytodoro 6noka (M3B), mepwun i OApyrMin BUMXOAM SIKOTO
NigKNoYeHi BIiANOBIOHO OO0 ApPYrMX BXOAIB MEPLUOro i APYroro Kepywuux MigcunoBadis, BUXOAM
nepLloro Ta Apyroro CBiTNoAioAiB 3'eqHaHi 3 3aranbHOK LUMHOW, BUXi4 APYroro Krwoya nigknoyYeHnn
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 Komnapartopa, nepwwui BXig SKOro 3'€4HaHUi 3 BUXOOOM YETBEpPTOro [mkeperna OMopHOi
Hanpyrn, a BWXiA MiOKNIOYEHWW OO MepLloro BXOAy reHepatopa Hanpyru, Lo 3MiHIOETLCA NiHINHO,
Apyrun BXxig, sIKOro 3'‘egHaHuin 3 BUXOO4OM Oroka NOpiBHSIHHA LUIBUAKOCTI, BXi4 SIKOFO pasoM 3i BXOAOM
Onoka oOpoOkM curHany MigkMNoYeHi 0O BMXOAY MepeTBoptoBava Hampyra-yactoTa, BUXigHa LWMHA
OydepHoro perictpa 3'egHaHa 3 BXiQHOM LWMHOW Groka obpobku curHany, BMXig siKoro migknoyeHun
yepes 6nok obumucneHHa go Bxogy Apyroro AL, BuxigHa WwuWHa sikoro 3'egHaHa 3 OpYyrok BXigHOK
wuHoto N3b, Buxoau n IY-gaTymkis nigknioyveHi 4o BXiAHWUX LWUWH NepeTBopioBaya YacTtoTa-Hanpyra Ta
©Oroka NopiBHAHHSA LWBUAKOCTI.

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

Ak Hanbnwxkumn aHanor BubpaHo NpuCTpii Ans 6e3KOHTaAKTHOrO BUMIPIOBAHHA TemnepaTtypu
(MateHt Ne 131815 (Ykpaina), M. kn. GO1K 13/00, 6ion. Ne 2, 2019), wo MicTuTb 06'eKTMB,
diacparmy, oTBip Akoi ABnsie coboK CeKTop, AOMOBHEHMWIN KPYrIMM OTBOPOM, LIEHTP SIKOro cniBnagae 3
BEPLUMHOK CeKTopa Ta FONOBHOK OMTUYHOK BIiCCHO, N A3epKan, 3akpinfeHMX Ha ONTUYHIA NiHInui
TakuM YMHOM, WO 1X MMOLLMHU YTBOPIOWTL KYT 45° 3 ronoBHOK OMNTUYHOK BIiCClO, Aiadparmyoui
OTBOpY [O3epKkan siBMsiloTb COOOO enincu, Ha OAHIN ONTUYHIN OCi 3 KUMKW BCTaHOBIEHI N MiH3 Ta
niHiMka n 14-gaTymKkiB, KPOKOBUI OBUMYH, NepeTBOpOBaY YacToTa-Hanpyra, YoTupu axepena onopHoi
Hanpyru, Tpu KoMnapatopw, OnoK MOPIBHSHHS LUBWAOKOCTI, reHepaTop Hanpyru, WO 3MiHETbCS
niHiNHO, KOHOEeHcaTop, ABa CBITNogioan, ABa KOoMyTaTopu, NEpPETBOPIOBAY Hanpyra-dactoTa, 6nok
06pobkun curHany, 6ydepHui perictp, AiNbHUK YacToTw, ABa KMtoMi, ABa MNivmnbHMKK, asa AL, 6nok
0BYMCNEHHS, reHepaTop Hanpyru, WO 3MIHIETLCH CTyMiHYacTo, ABa Kepytodi nigcuntosadi, 136, BKB,
iHTepdencHun 6nok, 6rok 3anycky, umdpo-aHanorosui nepetsoptoBad (LIAM) Ta Gydep gaHwmx,
npuyomMy Buxig n-ro 1Y-gaTyvka 4vepes KoHAEHcATop NIAKMIOYEeHWA [0 APYroro BXOA4y MnepLuoro
KoMnapartopa, NepLUMi BXig SKOro 3'€egHaHni 3 BUXOAO0M MEPLUOro JKepena OnopHOi Hanpyru, a Buxig
NigKITIYEHNA 0O BXO4Y MEepLUOro CBITMO Aioda, BUXi4 TPETbOro mkepernia OrnopHOi Hanpyru 3'egHaHnin
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3 rMepwum BXOAOM MepLloro KomyTaTtopa, APYrMin BXid SKOro pasom 3 OpYrMM BXOAOM ApYyroro
KOMMapaTtopa MigKMYeHi O BUXOAY reHepatopa Hampyrv, WO 3MIHIETbCS NiHIMHO, Neplnin BXiA
Apyroro koMmnapaTtopa 3'€dHaHMiA 3 BUXOAOM [APYroro [mkepena oMoOpHOI Hanpyru, a Buxig
nigknioYeHMin 00 TpeTboro Bxo4y NepLlloro Komyrtartopa, OO Bxody Apyroro ceitnogioga Ta Ao
nepLloro BXody ApYyroro Knwo4a, apyrin BXig SIKOro 3'eqHaHui 3 BUXOL4OM MEPLLOro nNiYunbHUKa, BXig
SIKOro, a TakoX BXig OydpepHoro perictpa Ta OpyrMm BXig nepLuoro kroda nigkniodeHi o Buxoay
AiNbHWKa 4acToTK, BXig SIKOro pasoM 3i BXOOOM reHepaTtopa Hanpyru, Wo 3MiHIOETLCA CTyMiHYacTo,
nepwwnm Bxogom BKB, a Takox 3i BXOOOM Apyroro KomyTtatopa Ta neplumm Bxogom nepworo AL
3'eQHaHi 3 BUXO4OM nepeTBOploBaYva Hamnpyra-yactoTa, BXig SKOro migknivyeHun 0o BMXO4Y NepLUoro
KomyTaTopa, Buxoau n IY-gatyukis 3'egHaHi 3 BXigHOW LWMHOK OydhepHOro perictpa, BuxigHa LUWHA
AKOro nigknioYeHa Ao BXiAHOT LWMHM OPYroro KomyTtaTopa, BUXi4 SIKOro 3'€qHaHuin 3 ApyruM BXOAOM
nepworo AU, BuxigHa wnHa SKOro nigknoyeHa Ao BXiAHOT WKWHKM iHTepdencHoro 6noka, TpeTin i
yeTtBepTUn Bxoan BKB 3'egHaHi BignoBigHO 3 BUXo4amMuy NepLUOro i Apyroro Kepyuux nigcunioBavis,
nepLli BXoAW AKUX NiAKMHOYEHi 40 BUXOAY reHepaTopa Hanpyru, WO 3MiHIOETbCSA CTYNiHYacTo, BUXigHa
LUMHAa NepLLOoro NivnnbHUKa 3'e€qHaHa 3 NepLUoko BXigHOW WrHo M3b, nepwni i apyruin BUXoam SKOro
NigKNoYeHi BiANOBIOHO A0 ApPYrMX BXOAIB MEPLUOro i APYroro Kepykwuux MigcunoBadis, BUXOAM
nepLloro Ta Apyroro CBIiTNoAioAiB 3'egHaHi 3 3aranbHOK LWHOK, BUXiO APYroro Krikoya nigknioYeHnin
00 NepLUoro BXoAy NepLuoro Knwya, Buxig Skoro 3'eqHaHui 3i BXOOOM KPOKOBOro ABUryHa, Ban sIKOro
3B'A3aHUN 3 giacpparmoto, BUXig nepeTBopioBada YacToTa-Hanpyra nNigkniovYeHnin 4o Opyroro Bxoay
TPeTbOro Komnapartopa, Neplunin BXig sIKOro 3'€eAHaHU 3 BMXOOOM YETBEPTOro gKepena OnopHOT
Hanpyrn, a BuXig MiOKMIOYEeHMM 0O MepLloro BXody reHepaTopa Hampyrv, WO 3MIHIOETbCA MiHIMHO,
Apyruin BXxig, sIKOro 3'‘egHaHui 3 BUXo4oM Oroka NopiBHSIHHA LWIBUAKOCTI, BXi4 SIKOrO pasoM 3i BXOAOM
B6rnoka obpobku curHany nigkmnoYeHi O BUXody NepeTBOploBaya Hanpyra-yactota, BuXigHa LiuMHa
OycdbepHoro perictpa 3'egHaHa 3 BXigHOW LUMHOKW Ornoka ob6pobku curHany, BUXig Akoro MigKnioveHun
yepes 6nok obuncneHHs oo exoay apyroro AL, BuxigHa wuHa sikoro 3'eaHaHa 3 OPYrow BXiOHOM
wuHoto M3Bb, Buxoan n IY-gaTumkiB nigkntoYveHi 4o BXigHWX LUMH NepeTBOploBaYa YacTtoTa-Hanpyra Ta
Ornoka NopiBHSIHHSA LUBMAKOCTI, BUXiAHA LUMHA iHTepdencHoro 6noka 3'egHaHa 3 konamu EOM, Buxig
Onoka 3anycky nigknoyveHun oo Bxogy Oydepa gaHux, BuXigHa uudpoBa LWMHA SIKOro 3'egHaHa 3
BXigHO uncppoBoto wuHoto LIAT, Buxig skoro nigknioyeHun go gpyroro Bxogy BKB, BuxigHa
uMdpoBa LWKMHa Opyroro NivnnbHUKa 3'egHaHa 3 OpYrok BXiAHOK LMGPOBOO LWKHOW bydepa AaHux,
neplla BXxigHa uUMpoBa WKNHA AKOro MigknoyeHa Ao BUXigHOI LndpoBoi WKnHK nepworo AL, Bxig
APYroro nivvnbH1Ka 3'€4HaHuin 3 BUXOAOM NepeTBoploBaya Hanpyra-4acroTa.

[OnoBHMM HedomnikoM AaHOro NPUCTPOD € Te, WO BiH He [03BONd€e Bu3Hayatu Hambinblie
3HAYEeHHSA TemnepaTypu TEMMOBUX MOMiB, Hanpuknag, 0OMOTOK MOTYXHUX €MNEeKTPUYHMX MaLUuH, Lo
3BYXYE (OYHKUiOHANbHi MOXNMBOCTI MNPUCTPOO B 3adadvi cnoctepexeHHs 3a ob'ektamu, Lo
obepTaloTbCs, 30KpeMa NOTYKHUMWN €NEKTPUYHUMUN MaLUMHAMW.

B ocHoBy kopuCHOI Mofeni nocTaBneHa 3agaya CTBOPEHHS MPUCTPO Ans Ge3KOHTaKTHOro
BMMIpIOBaHHA TeMnepaTtypu, B SKOMY 3a pPaxyHOK BBELEHHsi HOBUX OMnokiB Ta 3B'A3KIB MiXX HUMMK
3'ABMSAETLCS MOXIMBICTb BU3HA4YaTK HaWbINbLIe 3HA4YEeHHsI TemnepaTypy TEMMOBUX NOMIB, HANpUKNaga,
OOMOTOK MOTYXXHUX E€NEKTPUYHUX MALLVH, L0 PO3LNPIOE (PYHKUIOHANbHI MOXMIMBOCTI NMPUCTPOI0 B
3afavi CrnocTepeXeHHs 3a ob'ekTamy, WO obepTaloTbCs, 30KPEMa MOTYXHUMU ENEKTPUHHUMM
MaLuMHaMu.

lMoctaBneHa 3agjada BWpPIWYETbCA TWUM, WO NPUCTPIN Ana ©6e3KOHTaKTHOrO BUMIPHOBAHHS
TemnepaTtypu, WO MicTUTb 06'ekTuB, Aiadparmy, OTBIp AKOi ABMASE COBOK CeKTop, AOMOBHEHMWN
KPYrnumMm OTBOPOM, LIEHTP SKOro CriBnagae 3 BEpPLUMHOK CEeKTopa Ta FOfIOBHOK OMTMYHOK BICCHO, N
A3epkarn, 3akpinneHux Ha OMNTWMYHIA MiHIAL TakMM YMHOM, O iX MIOLWMHU YTBOPIOTL KyT 45° 3
rofIOBHOK ONTUYHOK BIiCCIO, Aiadparmytodi OTBOpU [3epkan sBnsioTb COOOK enincu, Ha OAHIn
ONTUYHIN OCi 3 AKMMW BCTAHOBIIEHI N IiH3 Ta NiHiNKa n iHPpavyepBOHUX AATUMKIB, KPOKOBUIN [ABUIYH,
nepeTBOPIOBaY 4YacToTa-Hampyra, 4YoTMpu [)Keperna OMopHOI Hanpyru, Tpu Komnapatopu, Onok
NOPIBHSIHHA LUBWUAKOCTI, reHepaTop Hanpyru, LWo 3MIHIETLCA MiHIMHO, KOHAeHcaTop, ABa ceiTnoaioaun,
ABa KOMyTaTopu, NEepeTBOpIOBaY Hanpyra-dactoTta, 6rnok obpobku curHany, OydepHuin perictp,
OINbHUK 4acToTW, ABa KMKOYi, ABa MNiYMNbHUKW, [Ba aHanoro-umdpoBUX nepeTBoptoBadi, 6ok
06YMCNEHHS, reHepaTop Hanpyru, Wo 3MiHIOETLCA CTYMNIHYACTO, ABa Kepyodi NigcutoBadi, NoCTiINHOIo
3anaM'aToByouUMiA GIOK, Bi4EOKOHTPOMbHMIA 6ok, 6ok 3anycky, undpo-aHanoroBuin nepeTeopoBay
Ta 6ydep gaHunx, NPUYOMy BUXig N-ro iHppaYepBOHOro AaTymka Yepes KOHAEeHcaTop MigKMoYeHUn 0o
ApYyroro BxoAy MepLioro komnapartopa, nepLimMn BXif SKOro 3'€qHaHuin 3 BUXOOOM MepLLOro prepena
OMOPHOI Hanpyru, a BUXig NigKITHOYEHWA OO BXo4y MEpLIoro CeiTnogiona, BuXig TpPeTboro xepena
OMOpPHOI Hanpyrn 3'€egHaHWi 3 NepLyM BXOOOM MEpLIOro KomyTtaTopa, OPYrui BXid SIKOro pasom 3
OpYyrMm BXOLAOM OPYroro Komnapartopa MigKyeHi 4O BUXOAY reHepartopa Hamnpyru, WO 3MIiHHETLCS
NiHiNHO, nepwwi BXig4 APYroro komnapaTtopa 3'€gHaHuWiA 3 BMXOAOM APYroro [xepena OMopHOI
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Hanpyrn, a BuMXig NIOKNIOYEHUN [0 TPEeTbOoro BXOAY MepLloro KomyTtaTtopa, OO BXxody ApYyroro
cBiTnogioga Ta 4O NepLUoro BXoAy APYroro Krwya, Apyrni BXid SKOro 3'e€gHaHui 3 BUXO4OM MepLUOro
niynnbHKKa, BXig SIKOro, a Takox BXxig 6ydepHoro perictpa ta Apyrui BXig NepLUoro KrntoYa nigknoyveHi
0O BUXOAy AiflbHWKa 4acToTW, BXid SKOro pasoM 3i BXOAOM reHepaTopa Hampyru, WO 3MIHIETbCS
CTyniH4YacTo, NepLInM BXOOOM Bi€OKOHTPOMbHOro 6roka, a TakoX 3i BXOAOM ApYyroro komyraropa Ta
nepLIMM BXOAOM NepLLOro aHanoro-ungpoBoro nepeTsopioBaya 3'edHaHi 3 BUXOAOM nepeTsopioBaya
Hanpyra-4acTtota, BXig AKOro nigknioYeHWn [0 BUXOA4Y Mepuoro KomyTaTtopa, BuXOAM N
iHppa4yepBOHNX OaTYMKIB 3'€edHaHi 3 BXiAHOK LUMHOKW OydyepHOro perictpa, BuXigHa LIMHA SIKOrO
nigkroYeHa 4o BXIiAHOT LWMHM ApYroro KoMyTaTopa, Buxig akoro 3'€eaHaHvi 3 ApyrumM BXOAOM MepLUoro
aHanoro-uMdcpoBOro nepeTsoploBava, BXi4 OPYroro niYunbHUMKa NIgKOYEeHWA OO0  BUXOAY
nepeTBoploBaya Hanpyra-yacTtota, TPeTii i YeTBepTU BXOAW BiOEOKOHTPONbHOro 6roka 3'egHaHi
Bi4NOBIOHO 3 BMXOA4AMU NEPLUOro i APYroro Kepy4mx nigcunoBayis, nepLli BXOAM SKUX NigKNOYeHi 40
BMXOAQY reHepartopa Hanpyru, L0 3MIHIOETbCS CTYNiHYacTo, BUXigHA LUMHA NEepLUoro nidnnbHUKa
3'egHaHa 3 NepLuoto BXiQHOK LLUMHOK MOCTIMHOMO 3anaM'aToBYHO4Oro 6roka, NnepLmvn i gpyrui BUXOAM
SIKOro NiAKMOYEHi BiANOBIOHO OO APYrMX BXOAIB MEPLUOro i Apyroro Kepyruux nigcunioBadie, BUXoO4U
nepLloro Ta Apyroro CBIiTNoAioAiB 3'egHaHi 3 3aranbHOK LUWHOK, BUXiO APYroro Krikoya nigaknioYeHnin
00 NepLUoro BXoAy NepLloro Knwya, Buxig skoro 3'e4HaHui 3i BXOAOM KPOKOBOMO ABUryHa, Ban SKOro
3B'A3aHUN 3 giacpparmolo, BUXi4 NepeTBoploBada vacToTa-Hanpyra nNigkniovYeHnin 4o Opyroro Bxoay
TPeTbOro Komnapartopa, Neplunin BXig sKOro 3'€eAHaHUn 3 BMXOOOM YETBEPTOro gKepena OnopHOT
Hanpyru, a BuXig MNiOKMOYEHWMIA OO MEPLUOro BXo4y reHepaTtopa Hanmpyru, WO 3MIHIETLCS NiHINHO,
OpYyruin BXxig, sIKOro 3'egHaHui 3 BUXo4OM Oroka NOpPIBHSIHHA LUBUAOKOCTI, BXif SIKOTO pa3oM 3i BXOAOM
B6rnoka obpobku curHany nigkmnoYeHi O BUXody NepeTBOploBaya Hanpyra-yactota, BUXigHa LimMHa
OycepHoro perictpa 3'egHaHa 3 BXiAHOK LUMHOK Grnoka obpobku curHany, BUXig sikoro nigknoveHun
yepe3 OMOK OBYMNCNEHHS A0 BXOAY OPYroro aHanoro-umdpoBOro rnepeTBoptoBaya, BMXigHa LUMHA
AKoro 3'egHaHa 3 ApYrow BXiAHOK LUMHOK MOCTIMHOrO 3anam'aToByK4YOro 6roka, BUXOAM N
iHppavyepBOHNX OATYMKIB NIOKMOYEHI OO BXiOHWX LWIMH NepeTBOploBaYva YacToTa-Hanpyra Ta Groka
NMOPIBHSIHHSA LLUBWAKOCTI, BUXiAHa uMdpoBa LWKMHa Oydepa gaHux 3'edHaHa 3 BXiAHOK UMEPOBOIO
LWUMHOK Uudpo-aHanNoroBoro nepeTBoptoBaya, BUXiO SKOro MiAKMYEeHUWn [0 [Apyroro Bxody
BiJ€OKOHTpONbHOro 6roka, BuxigHa uMdpoBa WnHa ApYroro fidnnbHuKa 3'egHaHa 3 Apyrow BXigHO
umdpoBoto WNHOW Oydepa AaHMx, nepwa BxigHa uMdpoBa LUMHA SKOrO MigknYeHa OO0 BUXiQHOT
LUMdPOBOI LUMHK MEPLUOro aHanoro-undpoBoro nepeTBopioBava, Buxig 6noka sanycky 3'egHaHUn 3i
BxogoMm 6Oydepa paHux, 3rigHO 3 KOPWUCHOK MOAENM [OOATKOBO BBEAEHO TPETi MiYMMbHUK,
dopmyBad curHany, ernemeHT |, gBa perictpu, uugposBun Komnapatop Ta UUPPOBUN iHAMUKATOP,
npuyomMy BuXifHa LUMdpPOoBa LLMHA NepLLOro aHanoro-ungpoBoro nepeTesoptoBaya 3'eaHaHa 3 BXigHO
LUMPOBOK LUMHOK MEPLUOro perictpa, BuxigHa uudpoBa LWMHA SAKOro MNigKMYeHa [0 BXigHOI
LUMbpoBOI WMHK ApYyroro perictpa Ta 40 NepLloi BXigHOI UMdPOBOI WNHM LMdpoBOro komnaparopa,
apyra BxigHa uudpoBa WKMHA AKOro 3'efHaHa 3 BUXIAHOK LUEPOBOIO LUMHOK MEPLUOro aHanoro-
LMdpoBOro NnepeTsopioBaya, a BUXia NigknioyeHuin 4o Apyroro Bxoay enemeHTa |, nepwunin Bxig sikoro
pasom 3 BXOOOM TPEeTboro nivunbHUKa 3'eQHaHi 3 BUXO4OM MepeTBOpoBava Hanpyra-4acroTta, Buxig
enemMmeHTa | migknoyeHUn OO0 neplioro Bxody MNepLloro perictpa, Apyrvi BXig siKoro 3'€edHaHumn 3
BMXOO0OM hopMyBaya curHany, BXig sikoro pasom 3i BXo4OM ApYyroro perictpa nigkntoyeHi oo Buxoay
TPeTbOro nivnnbHYKa, BUXidHa UMPOBa LUMHA APYroro perictpa 3'egHaHa 3 BXiOHOW LUGPOBOO
LWUMHOK  UudpoBOro iHAMKaTtopa, BuxigHa uudpoBa LWKMHA MNepLloro  aHanoro-undpoBoro
nepeTeoptoBaya nigknoveHa o EOM.

CyTb KOPUCHOT MOAENi MOSICHIOE KPECMEHHS.

Ha cxemi 306paxeHo 1 - 06'ekT KOHTpoOnto; 2 - 06'ekTuB; 3 - giacpparma; 4 - KPOKOBUIN OBUTYH; 5-n
Asepkan; 6-n niH3; 7 - onTMyHa niHinka; 8-n IY-gatyukie; 9 - nepeTBoptoBay vactota-Hanpyra; 10 -
yeTBeEpTE [Keperno OonopHOoi Hanpyru; 11 - TpeTin komnapaTtop; 12 - 610K NOPIBHAHHS WBMAKOCTI; 13 -
reHepaTop Hanpyru, WO 3MIHIOETLCA TiHIMHO; 14 - apyre [pKepeno onopHoi Hanpyru; 15 -
KoHAeHcaTop; 16 - neplwe mkepeno onopHoi Hanpyru; 17, 18 - agpyrun Ta nepLuunn komnapatopu; 19,
20 - nepLumi Ta gpyrun ceitnogioau; 21 - nepwimn komytaTtop; 22 - TpeTe [XXepeno OnopHOI Hanpyru;
23 - nepeTBOplOBaY Hanpyra-4actoTa; 24 - 6nok obpobku curHany; 25 - 6ydepHuin perictp; 26 -
Apyruin kKomyTaTop; 27 - AiNbHUK YacToTu; 28, 29 - nepwwnii Ta gpyrui kntodi; 30 - nepLUnin NiYUNbHUK;
31 - gpyrun ALMM; 32 - 6nok obumcnenHs; 33 - M3B; 34 - reHepaTop Hanpyru, WO 3MIHIOETHCS
ctyniHyacTto; 35, 36 - nepwwuii i gpyrun kepytodi nigcvnoBadi; 37 - BKB; 38 - 6nok 3anycky; 39 -
apyrmn nivmneHuk; 40 - UAM; 41 - 6ydep gaHumx; 42 - nepwwuin ALMT; 43 - TpeTin niyunbHuk; 44 -
dopmyBsad curHany; 45 - apyrun perictp; 46 - undposuin iHaukaTop; 47 - enemeHT |; 48 - nepwmn
pericTp; 49 - undpoBun KomnapaTop, NPMYOMy 06'EKTUB 2 po3TallOBaHMN M 06'€KTOM KOHTpOnto 1
Ta giadparmoto 3, OTBIp AKOI ABMsiE CODOK CEKTOpP, AOMOBHEHWIA KPYrMM OTBOPOM, LEHTP SKOro
cniBnajae 3 BEPLUMHOK CeKTopa Ta rofloBHOK OMTUYHOK BicClo, N A3epkan 5.1-5.n, 3akpinneHux Ha
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ONTUYHIW NiHIALI 7 TaKUM YMHOM, LUO X NAOLUHN YTBOPIOKOTb KyT 45° 3 roNOBHOK ONTUYHOK BICCHO,
fdiadpparmytodi oTBOpM A3epkan 5 aABnAwTb coboto enincu, Ha OfHIM ONTUYHIN OCi 3 SAKMMU
BCTa@HOBMEHI N NiH3 6.1-6.n Ta niHinka 8 n 14 gaTtumkie 8.1-8.n, Buxig n-ro I4-gatymka 8.n 4vepes
KoHOeHcaTtop 15 nigknioyeHun OO Apyroro Bxody Meplioro komnapaTtopa 18, neplumin BXig SIKOro
3'eQHaHM 3 BUXOAOM MEPLUOro mpKepena OonopHoi Hanpyrk 16, a Buxig NigknvYeHun 0O BXody
nepLoro ceitnogioga 19, Buxia TpeTbOro mpxepena onopHoi Hanpyrk 22 3'egHaHnin 3 NepLuInM BXO40M
nepworo komytatopa 21, gpyrui BXxig SKOro pasoMm 3 ApYrMM BXO4OM Apyroro komnapartopa 17
NigKNioYeHi 40 BMXOAY reHepaTtopa Hanpyru, WO 3MIHIETbCA MiHiMHO, 13, nepwun BXig Apyroro
komnapartopa 17 3'eaHaHuii 3 BUXOAOM APYroro mKeperna onopHoi Hanpyri 14, a Buxig nigknoyeHnn
00 TPeTbOoro BXxoAy nepLuoro komytatopa 21, oo Bxoay apyroro ceitnogioga 20 Ta 40 NepLuoro Bxoay
Apyroro knwoya 29, apyrui BXxig, sikoro 3'egHaHuin 3 BMXOAOM nepluoro nivunbHuka 30, BXig sikoro, a
Takox BXia GydepHoro perictpa 25 Ta gpyrum BXia4 nepLllioro knwoya 28 nigkniouveHi oo suxony
JiNbHWKa YacToTn 27, BXif SKOro pa3oMm 3i BXOAOM reHepartopa Hanpyru, Lo 3MIHIETLCSA CTYMIHYacTo,
34, nepwum Bxogom BKB 37, a Takox 3i BxogoM Apyroro komyTtatopa 26 Ta neplvMm BXOOOM
nepworo AL 42 3'egHaHi 3 BUXO4OM nepeTBOptoBaYva Hanpyra-yactota 23, BXif SKOro nigkroyYeHnin
00 BuXxogy nepwioro komytatopa 21, Buxogu n IY-gatumkis 8.1-8.n 3'egHaHi 3 BXiQHOK LUMHOW
OydepHoro perictpa 25, BuxigHa WnHa SIKOro NigkroyeHa 4o BXiAHOI WWHKM Apyroro KomyTtaTtopa 26,
BUXig sikoro 3'egHaHui 3 gpyrum Bxogom nepwioro AL 42, Bxig gpyroro nidnnbHUKa 39 nigknioyeHnin
00 BMXo4y mnepeTBOptoBava Hanpyra-dactota 23, TpeTin i vetBeptuin Bxoan BKB 37 3'egHaHi
BianosigHo 3 Buxogamu nepworo 35 i gpyroro 36 Kepyruux nigcunoBadie, neplli BXogu SAKMX
NigKITOYEeHi O BUXOOY reHepaTopa Hanpyru, Wo 3MIiHIETbCS CTyMiHYacTo, 34, BUXigHa LUMHA NepLIoro
niynneHuka 30 3'egHaHa 3 nepwoto BxigHow wwuHot M3 33, nepwwi | Opyrun BUXOAM SIKOTO
nigknoYeHi BignoBigHO Ao Apyrux Bxodis nepworo 35 i gpyroro 36 kepyro4mx nigcurioBadie, BUXOAU
nepworo 19 Ta gpyroro 20 ceiTnogiodis 3'egHaHi 3 3aranbHOIO LUMHOK, BWXig APYyroro knwoya 29
NigKNYeHMn 40 NepLloro BXoA4y NepLuoro knwya 28, Buxig AKOro 3'€AHaHWi 3i BXOAOM KPOKOBOrO
OBUryHa 4, Ban skoro 3B's3aHuMi 3 giadparmoro 3, BuMXig nepeTBopioBava 4vacTtoTa-Hanpyra 9
NigKNIOYeHNN 4O APYroro BXoA4y TpeTboro komnapatopa 11, nepwmin BXig sikoro 3'eaHaHnin 3 BUXOO40M
YeTBEpPTOro mkepena onopHoi Hanpyr 10, a BMXig NigKNIOYEHUM OO0 NEpLIoro BXOAY reHepartopa
Hanpyry, Wo 3MIHIOETbCA MiHINHO, 13, Apyrui BXig sIkOro 3'eAHaHWIA 3 BUXOOOM Orioka MOpPIBHAHHS
wBmakocTi 12, BXig Akoro pasom 3i BxogoM Onoka o6pobku curHany 24 nigkniodeHi o Buxoay
nepeTBoploBaya Hanpyra-yactoTa 23, BuxigHa wuMHa OydepHoro perictpa 25 3'egHaHa 3 BXiOHOMW
LWMHO 6rioka obpobkn curHany 24, Buxig SKOro NigknioyveHnn vyepes 6nok obumcneHHs 32 oo sxoay
apyroro ALIM 31, BuxigHa wuHa sAkoro 3'egHaHa 3 Apyroto BxigHow wuHot M36 33, suxogun n Y-
patyukie 8.1-8.n nigknyeHi OO BXiOHUX LWIMH NepeTBOptoBaya 4actoTa-Hanpyra 9 Ta 6noka
NOpPIBHAHHSA WBMAKOCTI 12, BUXigHa undposa wuHa 6ydepa gaHux 41 3'egHaHa 3 BXigHOW LMEPOBOIO
wuHoto LIAM 40, suxig sikoro nigknioveHuin go apyroro exogy BKB 37, BuxigHa umdposa LwimHa
Aapyroro niynnbHuka 39 3'egHaHa 3 Apyroto BXigHOW Lmdposoto WuHOW Gydepa aaHux 41, nepia
BXigHa uUMpoBa LIMHA AKOro nigknodeHa A0 BUXigHOI umdpoBoi wuHM nepworo AU 42, suxig
©noka 3anycky 38 3'egHaHun 3i Bxogom b6ydepa gaHux 41, BuxigHa umdposa wuHa nepuoro AL 42
3'egHaHa 3 BXigHOKW UMGPOBOK LUMHOK neplioro perictpa 48, BuxigHa uudpoBa LWMHA SKOro
nigkroyeHa Oo BXigHOI LMdPOBOI LWUNHKM Apyroro perictpa 45 Ta 4o nepLuoi BXigHOI LMdPOBOI LUNHN
umdposoro komnapartopa 49, gpyra BxigHa UMdpPOBa LMHA AKOro 3'€dHaHa 3 BUXIOHOK UUEPOBOIO
wimnHoto nepuioro AL 42, a Buxia nigknioveHnin 4o apyroro Bxody enemerTa | 47, nepumi Bxig sikoro
pa3om 3 BXOAOM TPeTbOoro niunnbHuKa 43 3'egHaHi 3 BUXOAOM MepeTBoptoBaya Harnpyra-dacrtora 23,
BUXig enemeHTa | 47 nigknoyeHnn 0O NepLloro BXOA4Y MepLuoro perictpa 48, opyrum BXig sIKOro
3'egHaHMi 3 BUXOOOM (popmyBaya curHany 44, Bxig 9KOro pasom 3i BXOAOM Apyroro perictpa 45
nigKrodeHi oo Buxody TpeTboro niymnbHuka 43, BuxigHa uudpoBa LWKWHa apyroro perictpa 45
3'egHaHa 3 BXiAHOM LUMEPOBOIO LWMHOK LMdPOoBOro iHankatopa 46, BuxigHa LmdpoBa LWMHA NepLLoro
AU 42 nigkntoyeHa go EOM.

3anponoHoBaHWiA NpUCTpi npautoe Tak. lNepen nodaTtkom pobGOTU ONTUYHY BiCb MPUCTPOLD
cymillaoTb 3 Bicclo 0bepTaHHA 06'ekta koHTponto 1. MoTik iHdpayepBOHOro BMNPOMIHIOBAHHS, L0
CTBOPIETLCS MOBEPXHEID 00'€KTa KOHTPOMO 1, KU 3HAXOAMTLCA Ha Aeskin BiacTaHi Big onTUYHOI
CUCTEMU NPUCTPOID, MOTpannse Ha OO'eKTUB 2, AKUA NEpPeTBOPHE WMOro Yy BUMNPOMIHIOBAHHSA 3
NPOMEHSIMW, NapanesbHUMKN FONTIOBHIA ONTUYHIN OCi.

OGnacTi, Wo BUAINATLCA Ha TennoBoMy 306pakeHHi ob'ekTa KOHTpomto 1 3a AOMOMOrow n
asepkan 5.1-5.n, € KOHUEHTpUYHMMK cermeHTamm kpyra. OcCkinbku Ui A3epkana BCTaHOBMEHi Ha
ONTUYHIA NiHINLI 7 nig kyTom 45° 0O ronoBHOI ONTUYHOI OCi, TO OTBOPU B A3epkanax MakTb
eninconogibHy dopmy. BpaxoByloun Te, Wwo Aiadparmytodi OTBOPU KOHLEHTPUYHI, TO MpU NOBHOMY
obepTaHHi giacdparmm 3 HaBkono oci Yepes niH3nM 6.1-6.n Ha IY-gatumkm 8.1-8.n HagXoAMTb MOTIK
iHpayepBOHOIro BUMPOMIHIOBAHHS, WO BignoBigae 300paXeHHAM N CerMeHTiB BCbOro 300paeHHs
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ob'ekta koHTponto 1. Dikcytoum NONOXeEHHsT AiadparMyodoro OTBopYy AiadparmMu 3 B m HanpsiMkax
NONAPHOI CUCTEMW KOOPAMHAT | 3AINCHIoKYM |1 nepepuBYacTuii obepTanbHUiA pyx 3a OOMOMOro
KPOKOBOIro ABUryHa 4, MOXHa OTpuMaTu iHpopmauito npo Temnepatypy N=m:(n-1)+1 To4yok ob'ekTa
KOHTposto 1. Lle NosiCHIETLCA TUM, WO LeHTparnbHa YacTuHa giacdparmytodoro otsopy giadparmu 3
Ma€e Kpyry oopmy i 3a BiACYTHOCTI pafianbHOro 6uttst NoTik iHpayepBOHOro BUMPOMIHIOBAHHS, LLO
notpannse Ha IY-gatyuk 8.n, € NocTinHMM npu obepTaHHi giacdparmm 3. 3a HasBHOCTI pagianbHOro
OuTTs HaBegeHa popmyna npunmae surnag N=mn.

AKWwo Wwenakictb 06epTaHHs 06'ekTa KOHTPOMO 1 AOPIBHIOE HYMO, TOOTO 06'EKT € HEPYXOMUM, TO
Ha BMXOAi MepeTBoOpoBavYa 4vacToTa-Hanpyra 9 curHan popiBHoe Hynwo. [lpu uboMy Ha Buxogi
TpeTboro komnapatopa 11 NPUCYTHIA curHan MOriYHOro Hyrns, OCKifMbKM Ha MOro BXi4 MNOAAETbCH
Hanpyra 3 4eTBepToro mxepena onopHoi Hanpyrn 10. OTxe, Ha BUXOAi reHepaTopa Hanpyru, Lo
3MIHIOETBCA MiHINHO, 13 NPUCYTHIN TakoX HYNbOBWUI CUrHan Ta Ha BMUXoAi Apyroro komnapatopa 17
BCTAHOBMEHMIN CUrHanM JOriYHOro Hyns, Ha BXig AKOro NoAaeTbCA Hanpyra 3 BUXOAY APYroro axepena
onopHoi Hanpyrn 14. 3a Takmx ymOB B MnepLlOMYy KOMyTaTtopi 21 BiOKpUTUIA KaHam NPOXOMKEHHS
curHany 3 Buxody TPETbOro [MKepena onopHOi Hanpyru 22 Ha BXig NepeTBOplOBaya Hanpyra-4yactota
23. MNpn ubOMy Ha MOro BMXOAi POPMYETLCSH IMNYMNbCHUIA ENEKTPUYHUI CUrHan vacTtoTor fn, akun
HagXoOuTb Ha BXi4 AinbHMKa YactoTu 27. Ha Buxodi ocTaHHbOro hopMyeTbCs iMMYNbCHUIA CUrHanN
yacrtoToto f1, WO nogaeTbca Ha Bxoau nepluoro nivyunbHuka 30 Ta 6ydepHoro perictpa 25. 3 Takow
4YacTOTO 34INCHIETLCS 3anunc iHgopMalii B 6ydepHuin perictp 25, sika HagxoguTb 3 IY-gatyukie 8.1-
8.n i gka 30epiraeTbca B HbOMY MpoTsarom vacy 1/fi 3a skui us iHopmauia 34MTYETLCA OPYrUM
KomyTaTopom 26 nig Aieto BMXIQHOro iMMyrnbCHOrO curHany nepeTBopioBaya Hanpyra-yactota 23 Ta
nepeTBOPIOETECA B NOCMIAOBHMI MOTIK. 3 L€ XX YacToTol iHopMauis NOJaETLCA Ha Apyri BXoam
nepworo ALIM 42 ta BKB 37, a Takox Ha BXig reHepaTopa Hanpyru, Lo 3MIHIETbCS CTyniHYacTo, 34.
Mepwmnn kntov 28 3HaXo0AUTLCH Y BIAKPUTOMY CTaHi, OCKINIbKM Ha MOro NepLUni BXig cuUrHan 3 BUXoAy
3aKpuToro Apyroro kntoda 29 He HagxoAuTb. OTXe, Ha KPOKOBUW OBWUrYH 4 HamERRUTR iMMYNbCHUNA

. . . f
curHan, skui 3abesnevye obeptaHHa Bana ABuryHa Ta giadpparmu 3. 3a nepiog B 1 ckaHyeTbcs

BCE TensnoBe nosie Hepyxomoro ob'ekta koHTponto 1, ge B - MiHiManbHUM KyT MOBOPOTY, LWO
YTBOPKETLCH NPW Nogadi OAHOro KEPYYOro iMMynbCy Ha KPOKOBWUIA ABUTYH 4.

eHepaTop Hanpyry, WO 3MiHIOETLCA CcTyniH4acTo, 34, nepwun 35 i gpyrmi 36 kepytodi
nigcuntosadi Ta M3b6 33 npusHayeHi ans dopmMysaHHa curHanis posroptkn BKB 37. Konn Ha Bxig
reHepartopa Hanpyru, Lo 3MiHIOETbCA CTYNiHYacTo, 34 HAOXOAUTb IMNYbCHUIN €NEKTPUYHUIA CUrHan 3
yacToTot fi, TO Ha Moro Buxodi HOPMYETECH ENEKTPUYHUI CUrHamn CTyniH4YacTol popMn 3 KiNbKIiCTHO
CXOOMHOK 3a nepiof, piBHoto n. Ller curHan HagxoamTb Ha BXOAW Kepyroumx nigcuniosadis 35 i 36,
KoedilieHT MigcuneHHs sKkux 3agaeTbes BuxigHuMu curHanamu MN36 33. MNpu ubomMy koediuieHTn
nigcvneHHs nepworo 35 Ta gpyroro 36 Kepywouux MigcunioBadiB 3a4atoTbCs Tak, WO Ha iX BUXOoAax
dopmMyloTbCa curHanu, nponopuinHi Ri-sing; Ta Ri-cosg; BignosigHo, e Ri - pagiyc, ¢j - KyT
KOOpOUHATU eneMeHTapHOI AiNsSHKM NoBepxHi 06'ekTa KOHTPOM 1 B MONSAPHIA CUCTEMi KOOpAMHAT.
Mpu usomy ' =0N j=0m

Ha nepwy BxigHy wwuHy MN3B6 33 curHanu Hagxogate 3 nepworo nivyvnbHuka 30, koediuieHT
nepepaxyHky sikoro gopisHioe T. OgHoyacHO MOTiK iHopmauii 3 BMXOAy Apyroro komytatopa 26
noTpannsie Takox B 6ydep gaHux 41 yepes nepwun AL 42. Mig ynpaBniHHAM Apyroro nivmrnbHMKa
39 iHdopmauis nocnigoBHO po3MiwyeTbca B Oydepi gaHux 41 i yepes LIAM 40 nepeTBOplOETLCS B
aHanoroBy ¢opMy Ta nogaetbca Ha Bxig BKB 37. B pesynbTati Ha ekpaHi BKB 37 npu HasBHOCTI
OZHOro iHOpMaLiHOro curHany, ABOX CUrHamniB po3ropTkM Ta cuUrHany 3 BUXody nepeTBopioBaya
Hanpyra-4actoTta 23 hopMyeTbCs 300paXKeHHs, Lo BiANOBIAaE TennoBomy nos 06'ekta koHTponto 1.

Akwo wenakicte obeptaHHsa ob'ekta koHTponto 1 Ginbwa Hyns,, To6TO BiH NoYMHae obepTaTuce,
TO Ha BUXOAi NepeTBoploBaya 4vacToTa-Hanpyra 9 )opMyeTbCS E€NeKTPUYHUA curHamn, amnnityaa
AKOro MponopuiiHa YacToTi obepTaHHs o6'ekta KoHTponto 1. Llen curHan HagxoauTb Ha Apyrvn BXig
TpeTboro komnapatopa 11 i, OCKifbKM cuUrHan nepeBuvLLye piBEeHb Hanpyrn 3 BUXOAY YETBEPTOro
kepena onopHoi Hanpyrn 10, Ha BMXodi TpeTboro komnapatopa 11 ¢opMyeTbCa curHan norivyHoi
OAMHUL, KM 3anyckae reHepaTop Hanpyru, WO 3MIHIETLCA MiHINHO, 13, Ha BMXOAi SIKOro noyYnHae
HapollyBaTUCb amnniTyaa curHany Hanpyru. [1pu nepeBULLIEeHHI MM CUrHanNoMm PiBHA Hanpyru, Lo
dopMyeTBCS Ha BUXOAI ApYyroro mxepena onopHoi Hanpyru 14, Ha BuxoAi apyroro komnapatopa 17
BCTAHOBMOETLCA CUrHaM NOriYHoi OAMHULI, 9KMM neplinin komyTaTtop 21 nepemMuKaeTbCca B PEXnUM
NPOXOKEHHA CUrHany 3 BUXOAY reHepaTopa Hanpyru, WO 3MiHIETbCA niHinHO, 13 Ha BXia
nepeTsoploBaya Hanpy{.ar-]q:acgoﬁgm%. Ha Buxodi OCTaHHLOro POpPMYETLCA CUrHaM 3 4acToTO

YepryBaHHs iMnynbciB 2n , de ®- umkniyHa yactoTa obepTaHHsA 06'ekTa koHTpono 1. MNpu
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LbOMY Ha BMXOAi AinbHMKa 4acTtoTu 27 OPMYETLCH IMMYNbCHUM curHan 3 4actotow f, 3 koo
34iNCHI0ETBCA 3anuc iHopmauii B BycdepHun perictp 25, a NOTiM 3UMTYETBCS 3 OCTaHHLOIO Yepes
Apyrmi komyTtatop 26 3 4acToTOl, curHan fkoi (bOpMYyeETbCA Ha BMXOAi MepeTBOptoBaya Hamnpyra-
yacToTa 23. 3 Uui€to XX 4acTOTOK curHan HaagxoouTb B neplumii AL 42, 3 Buxoay SIKOro NoAaeTbCs B
kona EOM.

Ha Bxig kpokoBoro D,BfVIWI-_Ia(ﬁ qﬁPes nepLnin KoY 28 HagxoguTb iIMNYNbCHUI CUTHAS 3 YacTOTO

YepryBaHHs iMMynbcis 2t Mpu ubomy piadparmMa 3 nounHae obeptaTucst i 3a vac

3pOCTaHHSA CurHany Ha BMXOAi reHepatopa Hanpyru, WO 3MiHIOETbCA nNiHinHO, 13 LWBMAKICTb
obepTtaHHs giadparmn 3 3piBHIOETLCSA 3i LWIBMAKICTIO 06epTaHHAa o6'ekta kKoHTponto 1. O4eBMAHO, Lo
Hampyra Ha BMWXOAi MepeTBOptoBayva 4YacTtoTa-Hanpyra 9 MpoTSrom nepiogy PO3roHY KPOKOBOMO
OBUTyHa 4 3MEHLUYETBHCS | B MOMEHT MOPIBHAHHS LLUBUOKOCTEN 0bOepTaHHs giacdparmm 3 Ta ob6'ekta
KOHTponto 1 Hanpyra crtae piBHOWO Hynwo. [Npu uboMy Ha BWMXOAi TpeTboro komnapatopa 11
3'ABMSETBCS CUrHaN FOMYHOrO HYNs, SKUM MPUMMHAETBCA NPOLLEC HapOLLyBaHHA HanpyrM Ha BUXOAi
reHepaTopa Hanpyru, LWo 3MiHIETbCA MiHiMHO, 13 i nepiog po3roHy KPOKOBOrO ABUryHa 4 Ha LibOMY
3aBepLUYETLCS.

3a3Hauumo, WO B MOMEHT MOSBM CUrHany foriyHOi OAMHWLUI Ha BMXOAi Apyroro komnapartopa 17
BMUKaETbCA Apyrui ceitTnogiog 20, WO CBigYMTb NPO BUMIPIOBaHHS TenmoBoro nons ob'ekta
KOHTponto 1 B npoueci noro obepraHHs.

OpHouacHo 3 Buxody AifNbHWKA YacToTu 27 curHan HagxoauTb Ha Bxig nepuoro niynnbHuka 30.
Ha Buxopai octaHHbOro, Ae popmMyeTbLCA CUrHan NepeHocy i akui 3'egHaHuin Yepes Opyrun knoy 29 3

1 1

nepLnmM BXOO4OM MeEpPLLOro Krto4va 28, hopMyloTbCs iMNynbcu 3 nepiogom m-f TpuBanicTto f axi
HaOXOAATb Ha KItod 28 | 3aKpuBaoTh NOrO.

Mpn uboMy ckaHyBaHHSA 06'ekTa KOHTpOmMto 1, Wo obepTaeTbCs, 3AINCHIOETLCA CMOYaTKy B3OOBX
geskoro pagiyca Rj, kyT Mk BubpaHum HynboBuM Hanpsmom Ta R; gopisBHioe jf3. Konu 3aiicHeHo
CKaHyBaHHSI N TOYOK, L0 NnexaTb Ha pagiyci Rj, no curHany nepworo nivunbHuka 30 gpyrnn knoy 29
BiOKPUBAETLCS | BUXIAHUM CUTHANoM 3aKpuBae MepLuni Knod 28, sikMiA NpUNUHSAE poboTy KPOKOBOTO

1

ABuryHa 4 Ha nepiog, WO BignoBigae f Mpn uboMy 3a Uelr Yac 06'ekT KOHTPOM 1 NOBEpPTaETLCS
BigHOCHO Aiadparmm 3 Ha kyT B. PoboTta kpokoBOro gguryHa 4 BigHOBMIOETbCS i CKaHYBaHHA yxe
30JMCHIOETLCH B3A0BX pagiyca Rj+1, KyT MiX BUOPAHMM HYNbOBUM HanpsMoMm Ta Rj«1 cTae piBHUM
(i+1)-B. BuBepeHHa 306paxeHHa Ha BKB 37 peanidyetbcs aHanoridyHo, SiKk onucaHo Buwe. Tak
30INCHIOETBCA KpYroBa poO3ropTka BCbOro TensioBoro 300paxeHHA o6'ekta koHTpomio 1, wWwo
obepTaeTbCA.

Y Bunagky, Kornv HeMae MOXIUBOCTI CYMICTUTU ONTUYHY BiCb MPUCTPOID Ta reOMEeTPUYHY BiCb
o6'ekta KoHTponto 1, TOBTO, KOMM CNOCTEPEXEHHS MPOBOAUTLCA Nif MEBHUM KyTOM A0 reOMeTPUYHOI
oci obG'ekta KOHTpomnt 1, MOro TEnsioBMIA NMOPTPET CMNOTBOPHOETLCA | Ha ekpaHi BKB 37 3amicTb
TEennoBoro nopTpeTa, WO BiANOBIAAE KOHLEHTPUYHUM Konam, Oyde 3'ABnATMCL eninconoibHe
306paxeHHs. [1na komneHcauii Takoro COTBOPEHHS NPONOHYETLCS HACTYMHMIA NiAXiA.

I§<imom92 LLI,OlpiBHFlHHFl eninca y [lekapTosiii cuctemi kKoopanHat Mae BUrNsz

a? b? . (1)

Ae X, Yy - TOpu3oHTanbHa i BepTUKanbHa OCi CUCTEMW KOOpAMHAT, a, b - ropuaoHTanbHa i
BepTUKanbHa niBoci eninca BignoiaHo, npuyomMy a=R, ge R - pagiyc kona o6'ekta KoHTponto 1.

Mepengemo y nonsipHy CUCTEMY KOOpAMHAT, BUKOpPMCTaBLLM opMynn

X=r-COSQ

y=r-sing L)
e r - "pagiyc" eninca, @ - KyT NOBOPOTY pagiyca r.
I'Ii,qmabwquas) @| (1) Ta oTpMaemo Bupas
A=

b2 —r?.sin? ®

-(3)

Omxe, Tenep, Maoumn B Byagb-siKMini MOMEHT Yacy napameTpu KyTa NoBOPOTY @ AdiadparmMu, MeHLy
nieeicb eninca b Ta BigcTaHb Big UeHTpa eninca Jo noro kpato ("pagiyc" eninca), MOXHa BiAHOBUTH
peanbHWiA pagiyc CMOTBOPEHOrO Kona.
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Lle peaniszoBaHo B 6510 06pobku curHany 24, sakui ikcye Kyt ¢, napameTpu b i r Ta nepeae ix
B 6ok obuncneHHs 32, B akomy 3a chopmMynoto (3) BU3HAYaETLCA AIMCHUI padiyc CNOTBOPEHOro Kona.

BuxigHunin curHan 6rnoka obumcneHHss 32 3a gonomoroto gpyroro AL 31 nepeTBoploeTbCcs B
uMdpoBMI KoL | HagxoauTb Ha Apyry BxigHy wwury M3B6 33, dopmytoun npyu LbOMY CKOPUroBaHi
KoediuieHTn nigcuneHHs nepworo 35 i gpyroro 36 kepyloumx nigcuntoBadis, siki BigHOBMOTb PO3Mip
300pakeHHs1 Npu noro BMBeaeHHi Ha BKB 37.

AKWwo wBMakKicTb obepTaHHA o6'ekTa KOHTpON 1 3MeHwwunacb, TO ko 3 BUXigHOI wuHM 1Y
Aatyuka 8 HagxoauTb Ha BXiOgHY LWUMHY Oroka NOpIiBHAHHS WBWMAKOCTI 12, Ha Aoro BUXoAi hopMyeTbCS
CUrHan noriyHol OAMHMILI, KM NOOAETLCA Ha BXif reHepartopa Hanpyru, Lo 3MiHIOETbCS MiHinHO, 13.
Y BuUNagKy 3MeHLWIeHHs LBMAKOCTI obepTaHHA o6'ekta koHTpono 1 Ha BuxoAi nepeTBoproBadva
yacToTa-Hanpyra 9 3'ABNAETLCA CUrHan, SkMM 3abe3neyyeTbCs 3MEHLUEHHS Hanpyrn Ha BUXOAi
reHepartopa Hanpyru, Wo 3MIHIETbCSA MiHIMHO, 13, BHACNIAOK YOro LWBUAKICTb 06epTaHHS KPOKOBOMO
ABUryHa 4 TakoX 3MEHLUYEeTbCS i LWBMAKOCTI obepTaHHs piacdparmm 3 Ta ob'ekta koHTpono 1
3pIiBHIOOTLCA.

Ao o6'ekT kKOHTPONto 1 Mae pagianbHe OUTTS, WO BUSIBMSIETLCS B NPOLIECI MOro 00epTaHHs, To
BUXigHUM curHan 3 IY-gatymka 8.n HagxoamTb Yepes KoHgeHcaTop 15 Ha BXxig nepLuoro Komnapartopa
18. B MOMEHTU NepeBULLEHHS LM CUrHaNoM Hanpyru, sika nogaeTbCa 3 BUXOAY NepLUOro mprepena
OMOpHOI Hanpyrn 16, Ha BUXoA4i nepworo komnapaTtopa 18 3'aBnseTbCca curHan noriyHol OANHNUL, SKUIA
BUKIMKAE BBIMKHEHHSI MepLuoro ceitnogioga 19, WO CBiAYMTbL MPO HasIBHICTb pagdianbHoro 6uTTd
00'ekTa KOHTpOo 1.

Haragaemo, wo notik iHdbopmauii 3 Buxogy Apyroro komyrtatopa 26 npo Tennose 306paxeHHs
o6'ekta notpannse B 6ydep gaHux 41 yepes nepwun ALI 42 B umndposin cdopmi. MNig ynpasniHHAM
apyroro niynneHuka 39 iHcbopMauis nocnigoBHO po3millyeTbesa B Oydepi aaHnx 41. Po3mip 6ydepa
MOXe OyTW Pi3HUM, ane He MEeHLIUM, HiK ONS POo3MilleHHs B HbOMY iHdopMauii npo Tennose
306paxeHHs ob'ekTa, WO OTpPMMYETbCA 3a oanH obepT Adiadparmu 3. B noganbwiomMy uen noTiK
iHdbopmauii yepes LIAI 40 nepeTBOpOETLCS B aHanorosy opmy Ta nogaetbcs Ha Bxig BKB 37.

Y Bunagky, Konu HeobXiAHO BIiACTEXUTWM (parMeHT TEnsioBOro 300paXkEHHS, KU MOXe MmaTtu
iHTepec [Onsi OOAAaTKOBOro [AOCHIIKEHHS, curHanom 3 Onoka 3anycky 38 6ydep aaHux 41
nepeBoaMTLCS B PEXUM MOBTOPHOrO HENepepBHOro 34MTYBaHHSA 3anucaHoi B HbOMY iHpopmauii 3
noganbwum ii BuBegeHHam yepes LIAM 40 Ha Bxig BKB 37. Llen npouec npogoBXyeTbCcsa Ao TUX Nip,
MOKN aKTMBHUM € CUrHan 3 Buxogy 6noka 3anycky 38.

BusHauyeHHs1 HanbinbLL HarpiToi ToOYkM 06'eKTa AOCNIAXKEHHS B npoueci noro poboTu BinbyBaeTbes
HaCTYMHUM YMHOM. [OCniAOBHICTL CUrHaniB 3 BUXOAy APYroro komytaTopa 26 noTpannse Ha Apyrun
BXig nepworo AL 42, B skomy nNoO curHany 3 BMXody MepeTBOpoBava Hampyra-yactota 23
30JACHIOETLCH X NEepeTBOPEHHs B uMdpoBun kod. llicns 3akiHYeHHs MepLlioro nepeTBOPEHHS B
uncppoBoMy KomnapaTtopi 49 34iNCHIOETECS MOPIBHAHHA uudpoBoro kody 3 Buxoay neporo ALM 42
Ta HynbOBOrO KoAy, 3anucaHoro B nepwomy perictpi 48. lNpu uboMy Ha BuXoAi LUEGPOBOro
Komnapatopa 49 3'aBnAsSeTbCA CUrHan JoriYyHol OAWMHWULI, SIKUM BigkpuBaeTbcs enemeHT | 47 i no
curHany 3 Buxoy nepeTBoproBada Harnpyra-4actora 23 uudposun kof 3 suxoay nepiuoro ALM 42
3anncyetbecs B nepwmnin perictp 48. lNpu yeproBoMy UMKII aHaNoro-ungpoBoro NepeTBopeHHs Ha
Buxogi nepworo AL 42 3'aBnaetbca UMPOBMIA KO, SIKMN NMOPIBHIOETLCA 3 KOAOM, 3anucaHum B
nepLuomy perictpi 48. | akwo yndposui kog Ha Buxodi nepworo AL 42 nepesuitye kof, 3anncaHuii
B nepwomy perictpi 48, To BigbyBaeTbca nepesanuc koay B nepwwui perictp 48. Takum 4vHOM B
npoleci aHanoro-umMdpoBoro nepeTBOPeHHsA curHanis, WO BiAMNOBIAaOTL TeMnepaTtypi Pi3HUX TOYOK
ob'ekta [pocnimkeHHs, B nepwomy perictpi 48 306epiraeTbCa koA, LWO BiANOBIAAE HaMBULLIN
TemnepaTtypi ob'ekta gocnigxeHHs. licna 3aBeplweHHA NOBHOro 0b6epTy AocnigKyBaHoro ob'ekta Ha
BUXOAi TPETbOro niunnbHuka 43, KoedilieHT AiNeHHs1 sKoro aopiBHE N, 3'SBNAETLCS iMMYIbC, SKUM
iHcbopmauis 3 nepLuoro perictpa 48 nepenucyeTsCa B Apyrun perictp 45 Ta BUBOAUTLCA Ha LUAPOBUNA
iHaOvkaTop 46. Mo 3agHbOMY (PPOHTY 3a3HAYeHOro IMMNynbCy Ha Buxodi opmyBaya curHany 44
3'ABNAETLCS KOPOTKMIM iIMNYIbC, SIKUM NEPLUMIA pericTp 48 0OHynAeTbLCS.

®OPMYJA KOPVUCHOI MOLENI

MpucTpin gns 6e3koOHTaKTHOrO BMMIPIOBaHHSA TemnepaTypu, Lo MiCTUTb 00'ekTMB, giadparmy, oTBip
AKOI siBNsie cobOo0 CeKTop, AOMOBHEHMI KPYINIMM OTBOPOM, LIEHTP SKOrO CniBnagae 3 BEpLUMHOK
CeKTopa Ta FOfloBHOK OMTMYHOK BICCH, N A3epkari, 3akpinfeHUX Ha ONTUYHIN MiHIALi TakKUM YUHOM,
WO iX MMAOWMHN YTBOPKKTbL KyT 45° 3 rONoOBHOK OMTMYHO BIiCClO, Adiadparmyroudi 0TBOpY A3epkan
ABMNAIOTL CODOOK enincu, Ha OfHIM ONTUYHIA OCi 3 SAKMMM BCTAHOBMEHI N MiH3 Ta niHikka n
iH(bpavyepBOHNX [OaT4YMKIB, KPOKOBWA [OBWUrYyH, MNepeTBOptoBay YacToTa-Harnpyra, 4oTupu xepena
OMOPHOI Hanpyru, Tpu KomnapaTtopu, ONOK MOPIBHSAHHS LUBMAKOCTI, reHepaTop Hanpyru, LWo



10

15

20

25

30

35

40

45

50

55

UA 154446 U

3MIHIOETLCA MiHIMHO, KOHAEeHcaTop, ABa CBITNOAIOAM, [ABa KOMYyTaTtopu, MepeTBoploBadY Hanpyra-
yacTtoTa, 6rnok obpobkn curHany, 6ydepHuii pericTp, AiNbHMK YacTOTWU, ABa KMNKOYi, ABa NMiYMNbHUKY,
ABa aHanoro-undpoBux nepeTBoptoBadi, BMOK 0BYMCNEHHA, reHepaTop Hampyrv, WO 3MIiHIETLCS
CTYMiHYacTO, ABa Kepytoui NiacunioBadi, NOCTIMHUI 3anaM'aTOBYHOUNIA OOK, BiG€OKOHTPOSTbHUIA BOK,
Onok 3anycky, uudpo-aHanoroBui nepeTsBopioBay Ta Oydep p[aHux, npuyomy BUXig N-ro
iHppa4yepBOHOro AaTtuuka 4epes KoHOeHcaTop MigKNiYeHMn [0 Jpyroro Bxody nepLuoro
KomMnapaTtopa, NepLumi BXig SIKOro 3'€gHaHui 3 BUXOLOM NEPLUOro JKeperna onopHol Hanpyri, a Buxig
NigKNIoYeHNn 0O BXO4Y NEePLUOro CBiTnoaioda, BMXiga TpeTbOro mKepena onopHoi Hanpyrn 3'egHaHnm 3
nepwnM BXOOOM MEpLUOro KomyTaTopa, APYrMrA BXi4 $KOro pasomMm 3 ApYrMM BXOOOM [OpYroro
KOMMnapaTtopa MigKMYeHi O BUXOAY reHepatopa Hampyrv, WO 3MIHIETbCA NiHIMHO, Neplnin BXig
Apyroro komnapartopa 3'e¢QHaHUWn 3 BMXOAOM APYroro [pKepena OropHOi Hanpyrn, a Buxia
NigKroYeHnn OO0 TPeTbOoro BXO4y MEepLloro KomyTtatopa, OO BXody Apyroro ceitnogioga Ta Ao
nepLUoro BXxo4y ApYroro Knwoua, Apyrui BXig AKOoro 3'€eAHaHvMn 3 BUXOOOM MEPLLOro MiYunbHUKa, BXia
AKOro, a TakoX BXxig GydepHoro perictpa Ta gpyrvi BXig Mepllioro Knwya nigkroyeHi 4o BMxoay
AiNbHWKa 4acToTK, BXig SKOro pasoM 3i BXOAOM reHepaTopa Hanpyru, Lo 3MiHIOETLCA CTYMiHYacTo,
nepLyM BXOAOM BiJAEOKOHTPOMbHOro 6roka, a TakoX 3i BXOAOM [PYroro komyTtatopa Ta nepLuvMm
BXOJOM NepLLoro aHanoro-undpoBoro nepeTsoptoBaya 3'€AHaHi 3 BUXOAOM NepeTBopioBaya Hanpyra-
yacToTa, BXig SKOro MiAKMIOYEHUN [0 BMXOAY MEpLIoro KomyTaTtopa, BMXOAW N iHpavepBOHUX
AaTyukiB 3'egHaHi 3 BXigHOW LWKHOK OydepHoro perictpa, BUXiAHA LUMHA SIKOro NigKMYeHa Ao
BXiQHOT LWWMHW Opyroro KoMmyTtaTopa, BuXig SIKOro 3'€d4HaHui 3 ApYrMM BXOOOM MEpLUOro aHaroro-
uncppoBoro nepeTsoptoBaYda, BXi4 APYroro niYMnbHUKA NIAKNIOYEHWA OO0 BUXody nepeTBoproBaya
Hanpyra-4yacTtoTa, TpeTi | 4eTBepTUA BXOAM BiAEOKOHTPONbHOro 6noka 3'egHaHi BigNoOBigHO 3
BMXO4aMMW NepLUoro i APYroro Kepyl4ux NigCWmoBadiB, nepLlli BXOAW SKUX NiOKMOYEHi OO BUXOAY
reHepatopa Hanpyru, Wo 3MiHIOETbCA CTYNiHYacTo, BUXiAHA LUMHA MEPLIOro fivunbHuKa 3'egHaHa 3
MepLUOKD BXiAHOK LUMHOK MOCTIMHOrO 3anam'aToByto4oro 6roka, Meplmin i Apyrun BUXOAWM SIKOTO
NigKNoYeHi BiANOBIOHO A0 APYrMX BXOAIB MNEPLUOro i ApYroro Kepykwuux nigcunoBadis, BUXOOM
nepLloro Ta ApYyroro CBiTNoAioAiB 3'egHaHi 3 3aranbHOK LWHOK, BUXiO APYroro Krikoya nigknioYeHnin
00 NepLUoro BXoAy NepLIoro Krwya, Buxig SKkoro 3'eqHaHui 3i BXOOOM KPOKOBOro ABUryHa, Bamn SIKOro
3B'A3aHUN 3 giacpparmoto, BUXig nepeTBopioBada YacToTa-Hanpyra nNigkniovYeHnin go Opyroro Bxoay
TPeTbOro Komnapartopa, Neplunin BXig sIKOro 3'€eAHaHUn 3 BMXOOOM YETBEPTOro gKepena OnopHOT
Hanpyru, a BuXig MNiQKMAOYEHMA OO MEpPLUOro BXo4y reHepaTopa Hanpyry, WO 3MIHIOETLCSA MiHIAHO,
ApYyruin BXxig, sIKOro 3'‘egHaHui 3 BUXo4oM Oroka NopiBHSIHHA LIBUAKOCTI, BXi4 SIKOFO pasoM 3i BXOAOM
Onoka oOpoOkM curHany MigkmnoYeHi 0o BMXOAY MepeTBoploBava Harnpyra-yactoTa, BUXigHa LWMHA
OycbepHoro perictpa 3'egHaHa 3 BXigHOK LUMHOK Groka o6pobku curHany, Buxig Akoro MigknioveHun
yepe3 OMOK OBYMCNEHHS OO0 BXOAY OPYroro aHanoro-umdpoBOro nepeTBoptoBava, BUXigHA LUMHA
AKOro 3'egHaHa 3 [ApYrow BXiAHOK LUMHOK MOCTIMHOrO 3anam'aToByH4YOro 6roka, BUXOgM N
iHpadyepBOHMX AaT4YMKIB MIAKIIOYEHI OO BXiQHUX LWIMH MepeTBopioBadva yactoTa-Hanpyra Ta 6noka
NOpPIBHAHHA LWBMAKOCTI, BMXigHa uudpoBa WwuHa bOydepa gaHux 3'€gHaHa 3 BXIQHOK LIMAPOBOIO
LWUMHOK Uudbpo-aHanNoroBoro nepeTBoptoBaya, BUXiO SKOro MiAKMNYEeHUWn [0 [Apyroro Bxody
BiJEOKOHTpONbHOro 6510Ka, BMXiAHA LUMdpPOBa LWWMHA APYroro nivunbHWKa 3'eAHaHa 3 ApYyrow BXiAHO
uuncpoBoto WrHO Oydepa AaHux, neplia BxigHa UMPOBa LWIMHA SKOrO MigKMoYeHa A0 BUXIOHOT
UMpOoBOI LUMHM MEepLUIOro aHanoro-undpoBoro NepeTeoptoBaya, Buxig Omnoka 3anycky 3'egHaHui 3i
BXoAOM Oydepa paHux, sk Bigpi3HAETbCA TUM, L0 [0AAaTKOBO BBEAEHO TPETIM NiUYNMbHUK,
dopmyBay curHany, ernemeHT |, gBa perictpu, uudgposun Komnapatop Ta UMPPOBUN iHAMUKATOP,
npuyomMy BuXifHa LUMdpPoBa LLMHA NepLLOro aHanoro-ungpoBoro nepeTeoptoBaya 3'eaHaHa 3 BXigHO
LUMPOBOKD LUMHOK MEPLUOro perictpa, BuxigHa uudgpoBa LWMHA HAKOro MigknioveHa A0 BXigHOI
LUMbpoBOI WMHK ApYyroro perictpa Ta A0 NepLloi BXigHOI UMdpoBoi WnHM uudpoBoro komnaparopa,
apyra BxigHa uudpoBa LWMHA AKOro 3'€dHaHa 3 BUXIOHOK LMPOBOK LUMHOK MEepLUOro aHasnoro-
LMdpoBOro NepeTBopioBaya, a BUXia NigknioyeHun 4o Apyroro BXxoay enemeHTa |, nepunin BXxig sikoro
pasom 3 BXOOOM TPeTbOoro nivunbHUKa 3'€QHaHi 3 BUXO4OM MepeTBOpoBava Hanpyra-4acroTta, Buxig
enemMmeHTa | migknwoyeHUn OO0 neplioro Bxody MNepLloro perictpa, Apyrvi BXig sikoro 3'€dAHaHumn 3
BMXOO0OM hopMyBaya curHany, BXig SIKoro pasom 3i BXOAOM ApYyroro perictpa nigkniodeHi 4o Buxoay
TPeTLOro niYunbHKKa, BUXiOHa UMPOBa LUMHA APYroro perictpa 3'egHaHa 3 BXiOHOK LUGPOBOIO
WKNHOWO  uMdpoBOro iHoukaTopa, BMXigHA UMdpoBa LWKMHA NEpLIOro  aHanoro-umdgpoBoro
nepeTBoptoBaya nigknoveHa o EOM.
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