YKPAIHA o UA 1160628 13U

(l (51) MK
2 GO1R 17/12 (2006.01)

Q

HALIOHANBHUIA OPIrAH
IHTENEKTYAINbHOI BNACHOCTI
OEPXXABHA OPIAHI3ALIA
"YKPAIHCbKUA HALIOHATNbHUIA
O®IC IHTENEKTYAILHOI
BITACHOCTI TA IHHOBALIA"

A0,
SRS

(12) ONUC OO NATEHTY HA KOPUCHY MOJAEIJb

(21) Homep 3sasBku: u 2024 06336 (72) BuHaxigHuUk(n):

(22) Dara nopaHHs sasiski:  31.12.2024 Fpagxo gono.qumug BitaniitioBuy (U?L)J,A)
" pabko BaneHTuH BonogMmupoBuy ,

24) [Jarta, 3 AKoi € UnHHUMK 25.09.2025 iia

(24) ﬁpaBa IHTENeKTYanbHOI F'yHbko Innsa AHgpinoBuy (UA)

BNacHOCTI: (73) Bonogineup (Bonodinsui): _
(46) My6nikavis sBinomocTet 24.09.2025, Bion.Ne 39 BIHHULIbKAW HALIOHATTbHUU
Npo OepxaBHy TEXHIYHWUU YHIBEPCUTET,
peecTpaLito: Byn. XmMenbHUUbKe wwoce, 95, M. BiHHMUSA,
21021 (UA)

(54) NPUCTPIX AN BUMIPIOBAHHS CNPALIKOBAHHA CUNOBUX CTATUYHUX KOHOEHCATOPIB

(57) Pedpepar:

Mpuctpin gna BuMipOBaHHA CnpauloBaHHS CUIIOBMX CTaTMYHMX KOHAEHcaTopiB MICTUTbL ABa
reHepatopu iMnynbciB, iHAMKATOP, KOMYTaTOp, 4YOTMPWU KOMMapaTtopu, AaTyvMK Hampyrv, AaTyvk
KOMyTauii, 650K yCTaHOBKN HYNS, BiAHIMAYMA NiYUNbHUK iMNYNbCIB, AelMdpaTop, TPU NiYNIbHUKM
iMMNynbciB, ABa noriyHi enemeHTn |, 6Nok 3agaHHa pecypcy, LuMdpoBUi KomnapaTop, TpyM aHanoro-
uncposi nepeTsBoptoBadi, O6rok nam'aTi, nepetsoptoBad Pyp'e, apudmetTnyHun 6Gnok, ABa
dyHKUiOHanbHI  6rnokn, ABa perictpyu, NepeTBOpIOBaY 3MIHHOI Hampyrn B MOCTIMHY Hanpyry,
nepeTBoptoBaYy 3MiHHOTO CTPyMY B MOCTiVHY Hanmpyry, ABa MOMHOXYBaui curHanis, macLutabyroummn
nigcunioBad, ABa noridHi enemeHTn HI, gatdmk ctpymy, UMdpo-aHarorosuii nepetsoptoBad, G0k
oBYMCneHHs KOCMHyca KyTa 3CyBY CUrHanis, TpuM JaTyvky TemnepaTypu, Tpu MepeTBOpoBaui
TemnepaTypu B MOCTINHY Hanpyry, ABa eneKkTPOHHI Knio4i Ta undpoBuin cymaTtop. BeegeHo gatymk
TemnepaTypy HaBKOSIMLLHLOIO cepefoBulLa, YEeTBEPTUA MepeTBoOpioBaY TemnepaTtypu B MOCTINHY
Hanpyry Ta adHanorosun cymaTop. Bwuxig patyuka Temnepatypu HaBKOMMULLIHLOrO CcepeaoBua
NiOKMOYEeHM 0O BXOAY YE€TBEPTOro nepeTsopioBaya TemnepaTypu B MOCTIMHY HaMpyry, BUXiA, SIKOro
3'eAHaHWMA 3 MepLUMM BXOAOM aHaroroBoro cymaropa, ApYrun BXig AKOro MigkmtoveHun 0 Buxony
OPpYroro eneKkTpoHHOro Krwo4a, a Buxig 3'€egHaHuMn 3 neplimm BXo4OM TPEeTbOoro aHanoro-umMdpoBoro
nepeTBoptoBava.
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KopucHa Mopenb Hanexutb [0 obnacTi enekTpoTexHikm i mMoxe OyTn BUKOpUCTaHa Ans
BUMIipOBaHHS pobo40oro pecypcy CMmnoBuX CTaTUYHUX KOHAEHCATOPIB.

Bigomnii npucTpin gnst BUMIpOBaHHSA CnpautoBaHHS CUNOBUX CTAaTUYHMX KOHAEHCcATOopiB (naTeHT
Ykpainn Ne 34246, MMNK GO1R 17/12, bion. Ne 1, 2001), wo MicTMTb OBa reHepaTopu iMNynbCiB,
iHOMKaTop, KOMyTaTop, ABa Komnapartopu, gatdumk Hanpyrm (OH), gatumk komytauii (OK), 6nok
ycTaHoBkM Hyna (BY), BigHiMalouMin NiYMnNbHKK iMNynbCiB, AewmndpaTtop, TPy NIYUNIbHUKU iMNYIbCIB,
ABa noriyHi enemeHTn |, 6nok 3agaHHs pecypcy (B3P), umdpoBuii komnapatop, ABa aHanoro-
umdposi nepetsoptoBaui (ALIM), 6rnok nam'aTi (BI1), nepetBoptoay dyp'e (MP), apnpmeTnyHnn 6ok
(AB), dyHKuioHanbHWIM 6ok (PB), ABa pericTpu, NnepeTBOptoBaY 3MiIHHOT HAaNPyr1 B NOCTINHY Hanpyru,
nepeTBopioBaY 3MiHHOMO CTPYMYy B MOCTIMHY Hampyry, ABa MOMHOXYBadi curHanis, maclitabyouni
nigcvnioBad, aea norivyHi enemeHtn HI, gatumk ctpymy (OC), uudpo-aHanorosuii nepeTBoproBay
(LJATT), 6nok obumncneHHs kocuHyca kyta 3cyBy curHanis (BOK), npuyomy Buxig OK 3'egHanun 3
nepwnM BXOAOM MEPLIOro NOriYHOro enemeHTta |, Apyrni BXig SKOro MigknioYeHun OO Buxondy
KOoMyTaTopa, nepLua BXigHa uugpoBa LUMHa SKOro 3'efHaHa 3 BUXIAHOK LUMAPOBOIO LLMHOK NepLIoro
nivunbHUKa IMNyNbCiB, NiYMNbHUIA BXig €KOro NigKMOYeHWA A0 BMXO4Y NepLlloro reHeparopa
iMNynbCiB, BUXig NepLUoro fioriyHoro enemeHTa | 3'egHaHuin 3 NiYnSibHUM BXO4OM APYroro nivniibHUKa
iMMyNbCiB, YCTAHOBOYHWUIA BXiO SIKOro nigkntodeHuni go suxopy BY, BuxigHa umdposa wwuHa B3P
3'egHaHa 3 NepLlor BXiAHOW LMMPOBOIO LUNHOK LUMdPOBOro KoMnapatopa, gpyra BxigHa umdposa
LWNHA $KOro nigkmnoveHa [0 BMXIAHOT UMGPOBOI LUMHW APYroro fiunnbHWKa iMOynbCiB, BUXig
umdpoBoro komnapaTtopa 3'egHaHWIA 3 IHOMKATOPOM i Konamu curHanisauii o6'ekta BMMiptoBaHHS,
Buxig OH yepes nepwwuii komnapatop NigknioYeHUn A0 NiYUBbHOro BXoAdy BigHIMAKOYOro nivmrbHUKa
iMNynbCiB, YCTAHOBOYHWI BXiA SIKOro 3'egHaHMi 3 Buxogom bY, a BuxigHa umdposa wuHa nigknioyeHa
A0 BXiOHOI UMMPOBOI WWHM dewmndpartopa, Neplmi BUXia AKOro 3'€QHaHvMn 3 Kepyl4yuM BXOOOM
nepworo ALI i nepwum kepytouum Bxodom BI1, apyrnii kepyroumin BXig SIKOrO pasoM 3 Kepylouvmm
Bxogom [N nigknioveHi 4o apyroro Buxony gelwncpparopa, TPeTi BUXig SKOro 3'eqHaHUn 3 nepLumMm
Kepytoumum Bxogom Ab, a 4eTBepTui BUXig NiOKNHOYEHU OO0 Kepykyoro BXody NepLloro pericrpa,
BUXigHa umndpoBa LWnHa SKOro 3'egHaHa 3 ApYroto BXigHOK LMgpoBOLO WNHOW KoMyTaTopa, Buxig OH
nigknoveHnn 0o exoay nepworo AL, BuxigHa undpoBa WwnHa sKoro 3'egHaHa 3 BXigHo LndpoBoto
wuHoto BI, BuxigHa umdgpoBa WMHA AKOro nigknoydeHa Ao BxigHol umdposoi wuHK MNP, nepwa i
apyra BuxigHi LMpoBI LWMHM SKOTO, a TaKoX MOro Kepykouuin Buxig 3'egHaHi, BianoBigHO, 3 NEPLUOLO i
ApYyrow BXigHUMM UMPOBUMMK LLUMHAMKU | ApyruM Kepytounm Bxogom Ab, BuxigHa umdpoBa LwinHa
AKOro NigKnioYeHa 0o nepoi BxigHoi undposoi wnHm b, BXigHa uMdpoBa LWmHa NepLioro perictpa
3'egHaHa 3 BuXigHow uudposoto wuHoo PB, Apyra BXigHa uudpoBa LWMHA SKOro nigknoyeHa 4o
BMXigHoOI undpposoi wuHu gpyroro AU, suxia [H Yepes nepeTsoptoBay 3MiHHOI Hamnpyru B NOCTINHY
Hanpyry 3'eqHaHuW 3 nepwuM BXOAOM MNEpLUOro MOMHOXYBaya CurHanis, Apyrui BXif SIKOro
nigknoyennn go suxogy OC yepes nepeTBopioBay 3MIHHOrO CTPyMy B MOCTIiMHY Hanpyry, a Buxig
yepe3 macwwTabyounn nigcuniosay 3'€gHaHWA 3 NepLuMM BXOOOM ApYroro MOMHOXYBaya CUrHanis,
BUXiA SIKOro nigknodeHun go sxoagy apyroro AU, a gpyruin Bxig 3'egHaHuin 3 Buxogom BOK, Bxia
AKOro nigknoyeHnn oo suxody LAI, BxigHa uudgposa WnHa aKkoro 3'eqHaHa 3 BUXIAHOK LMdpOBOO
LUMHOKO OpYroro perictpa, Kepyluun BXig AKOro nigkrodeHuid 0o Apyroro Buxody Aelwuundpartopa,
BUXiZ OpYroro reHepartopa iMnynbCiB 3'e4HaHUA 3 NepLUIMM BXOAOM ApYyroro fnoriyHoro enemeHra |, oo
Opyroro BXOA4y $KOro 4epe3 nepwuin norivHvid enemeHT HI nigknioveHun Buxig nepLuoro
komnaparopa, Buxig [AC yepes gpyrui komnapaTtop 3'€gHaHui 3 TpeTiM BXOO4OM APYroro foriYHOro
enemeHTa |, a Takox yepes gpyrui noriyHMM enemeHT HI nigknwovyeHun 0O yCTaHOBOYHOrO BXOAY
TPETbOro nivurnbHUKa IMNYNbCIB, NIYUIIBHUW BXi4 SKOro 3'€AHaHWn 3 BMXOLOM APYroro foriYyHoro
ernemeHTa |, a BuxigHa undpoBsa WrHa NigknoYeHa 4o BXiaHOT LMdPOBOi LUMHW OPYroro pericTpa.

ONOBHUM HeJornikoM OaHOro MPUCTPOK € HU3bKa TOYHICTb poboTW, TOMY LIO BiH HE BpPaxoBYE
BM/MB TeMNepaTypu HaBKOJULLIHLOTO CEpefoBMLLA HA TEMMOBUN PEXUM POBOTU CUMITOBUX CTATUYHMUX
KOHOEeHcaTopiB.

Haiibinbw 6nmM3bknm aHanorom KOPUCHOI Mogeri € MPUCTPIn Ans BMMIPHOBaHHS ChpaLloBaHHS
CUMNOBMKX CTaTUYHUX KOHAeHcaTopiB (NaTeHT YkpaiHu Ne 140169, MIMK GO1R 17/12, bion. Ne 3, 2020),
o MICTUTb [Ba reHepaTopu iMNynbCiB, iHOMKATOp, KOMyTaTop, YoTupu komnapatopu, AH, OK, BY,
BigHIMauMn NiYMNbHUK iMMYyNbCiB, AewmndpaTop, TPY NIYUNBHUKU iIMAYNbLCIB, ABa MOriYHi enemMeHTu |,
B3P, undposuin komnapatop, Tpu AU, B, N, Ab, oea ®b, gBa pericTpu, NnepeTsoptoBay 3MiHHOT
Hanpyrn B NOCTINHY HanNpyry, nepeTeopoBay 3MiHHOro CTPyMy B NMOCTIHY Hanpyry, ABa NOMHOXyBaui
cuyrHanis, Macwrtabyouun nigcunoBad, aBa norivHi enemeHty HI, gatuuk ctpymy, LIAM, BOK, Tpu
AaTyukn Temnepartypu, Tpu nepeTBoOpoBaYi TemnepaTypu B MOCTINHY HanNpyry, ABa efeKTPOHHI KItoui
Ta umdposuin cymartop, npuyomy Buxig AK 3'egHaHun 3 nepwvMm BXOOOM MEPLUOro foriYHoro
ernemMeHTa |, gpyrun BXxig AKOro NigKnoyYeHUn 40 BUXoQy KomyTaTtopa, rneplia BXigHa umdposa LuHa
AKOro 3'eHaHa 3 BUXiAHO LMPOBOIO LWMHOK NEPLLIOro NiYnnbHUKa iMMYNbCIB, NiYUIbHUIA BXi, SIKOrO
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NigKIOYeHNA 00 BMXOAY MEepLUIoro reHepartopa iMnynbCiB, BUXiA4 NepLloro noriyHoro enemeHTa |
3'eQHaHWMA 3 NiYUNbHUMM BXOOOM [OPYroro nidvnbHMKa iMNYMbCiB, YCTAHOBOYHWA BXig SIKOro
nigkrtodeHnii go smuxoay bY, BuxigHa uudposa wuHa B3P 3'egHaHa 3 nepLuoto BXiAHOK LMEPOBOD
LUMHOIO UMcbpoBOro kKomnapaTopa, Apyra BXxigHa uudpoBa WKWHA SKOro NigknioYeHa A0 BUXIQHOI
UMGPOBOI WKMHM OpYyroro nivYvnbHWKa iMNynbCiB, a BMXi4 3'€gHaHWA 3 iHOMKATOPOM | Koramu
curHanisadii ob'ekta BuMmiptoBaHHs, Buxia [OH uyepe3 nepwwuin Komnapartop NigKMYEHUA [0
NiMUNBHOrO BXOA4Y BigHIMAKYOro niYMNbHWKA IMAYNbCIB, YCTAHOBOYHMI BXi4 $KOro 3'egHaHui 3
Buxogom BY, a BuxigHa umcpoBa wWnHaA nigknoyYeHa A0 BXigHOI LUMGPOBOI LWKMHKM gewmndpaTtopa,
nepLUnn BuXig AKoro 3'egHaHun 3 kepytouum Bxogom nepwioro AUM i nepwnm kepyrounm Bxogom B,
OPYTUiA Kepylouun BXig, SIKOro pasom 3 kepywouum Bxogom [1d nigknoyeHi Jo gpyroro Buxopy
Jelwmdparopa, TpeTin Buxig sIKoro 3'egHaHuii 3 nepwunm kepyrodmm Bxogom Ab, a uyeTBepTuii Buxig
NigKIIOYEHNA 0O KEPYYOro Bxoay nepLuoro perictpa, suxia OH 3'egHannin 3i Bxogom nepuoro AL,
BMXigHa uMdpoBa LWKMHA AKOro nigknoyeHa oo BXigHOI umdposoi wuHu BI, BuxigHa undposa wuHa
AKoro 3'egHaHa 3i BXigHOW LmMdpoBoto wuHow MNP, nepwa i gpyra BuxigHi UMEpPOBi LLUMHK SKOro, a
TaKOX MOro Kepyruun BuXig nigknioYeHi, BignoBigHO, A0 NepLlol i Apyrol BXigHMX LMMPOBUX LUMH i
apyroro kepywodoro Bxogy Ab, BuxigHa uucpoBa LWwMHaA skoro 3'egHaHa 3 MEpLUO BXiAHOM
umdposoto wuHow nepworo ®b, gpyra BxigHa uMdpoBa LWKWHA SKOro nigknwveHa O BUXIOHOT
umdposoi wuHu gpyroro AL, suxiag H 4Yepe3 nepetBoptoBay 3MiHHOT HanNpyr1 B NOCTINHY Hanpyry
3'eQHaHMi 3 NepwnM BXOO4OM NEpPLIOro NOMHOXYyBada CUrHanis, Apyrnin BXig sSKOro nigknoyYeHun ao
Buxogy LOC u4epe3 nepeTBoptoBa4Y 3MIHHOrO CTpPyMy B TMOCTiiHY Hanpyry, a Buxig uepes
MacLTabyro4mMin nigcunioBay 3'€gHaHViA 3 Nepwmnm BXOAOM OPYroro NOMHOXyBada CurHanis, BUXig
sIKoro nigknioveHnn go sxogy Apyroro ALI, a apyrun Bxig 3'egHanun 3 suxogom BOK, Bxig sikoro
nigknoyeHnn go suxody LAMM, BxigHa umdposa WwrHa AKoro 3'egHaHa 3 BUXIAHO LMEPOBOIO LLMHO
APYroro pericTpa, Kepyluui BXig SKOro nigkmoyeHun OO ApYyroro BuMxody Adewmdpartopa, Buxig
OpYroro reHepartopa iMnynbCiB 3'€eAHaHMN 3 MepwmMm BXOLOM APYroro noriyHoro enementa |, go
Opyroro BXO4y S$IKOro 4epe3 nepwun noriyHnmn enemeHT HI  nigkniodeHun Buxig nepLuoro
Komnapatopa, Buxig OC 4epes3 Oopyrui komnapaTtop 3'eQHaHWA 3 TPETiM BXOAOM APYroro Jfori4yHoro
enemeHTa |, a Takox 4yepes Apyrui noriyHMn enemeHT HI nigknioYeHMn OO YCTaHOBOYHOrO BXO4Y
TPETbOro NiYunbHUKA IMNYNbCIB, NIYUIBHUI BXig AKOro 3'€eAHaHWn 3 BMXOLOM APYroro fOriYHoro
enemeHTa |, a BuxigHa uudpoBa LIMHA NigKMYeHa 0O BXigHOI UMAPOBOI WNHK APYroro perictpa,
BUXOAWM MEpLUOro Ta APYroro AaTyukiB TemnepaTtypu 3'edHaHi, BiagnoBigHO, 3i BXogaMy NepLuoro Ta
ApYyroro nepeTBoptoBaYiB TeMnepaTypu B NOCTIVHY HanNpyry, BUXOAM SKUX, BIAMOBIAHO, NiOKMOYEH 40
nepLUoro Ta Apyroro BXo4iB TPETLOro kKoMnapaTopa, BuXig AKoro 3'€4HaHuim 3 TpeTiM BXOAOM NepLuoro
€rNeKTPOHHOrOo Krno4a, nepLumnn 1a Apyrni BXOAM SIKOTro NiAKIOYeEHi, BiANOBIAHO, A0 BUXOAIB NepLUoro
Ta Qpyroro nepeTBOplOBaYiB TeMnepaTypu B NOCTIMHY HAMNpyry, a BuXig, 3'€eQHaHnn 3 nepLinm BXOAOM
OPYroro enekTPoOHHOro Krya Ta 3 NepluvMM BXOAOM YeTBepTOro komnaparopa, APYrvi BXig SKOro
pasom 3 OpyrMM BXOOOM [pYroro €nieKTPOHHOro Krya MigkniodeHi 0 BMXOAY TPETbOro
nepeTeBopioBaya Temnepatypu B MOCTINHY Hanpyry, BXif SKOro 3'€eAHaHuMi 3 BUXOOOM TPETbOro
Jatyuka TemnepaTtypu, BUXi4 4YeTBepTOro komnapatopa MigknioYeHun A0 TPeTboro BXo4y OpYroro
€MeKTPOHHOro Krya, BUXi4 SKoro 3'eqHaHuin 3 neplimm BxogoM TpeTboro AUT, apyruin Bxig sikoro
NigKroYeHnn 00 TPeTboro BuMxody AewmdpaTopa, a BuxigHa uudpoBa LWKMHA 3'egHaHa 3 NepLloto
BXiOHOIO LM(ppOBOIO LIMHOK LMEPOBOro cymaTopa, Apyra BxiaHa ungpoBa WnHa AKoro nigknoveHa
A0 BUXigHoi undposoi wuHu nepworo ®b, a BuxigHa undposa WrHa 3'egHaHa 3i BXigHOW LndpoBOI0
LUMHOK MEPLUOro perictpa, BuxigHa uudpoBa LWMHA AKOro MigknioveHa A0 BXigHOI UMdpPoBOI LUNHK
apyroro ®b, BuxigHa uMdpoBa WnHa SKoro 3'egHaHa 3i BXigHOK LMGPOBOIO LLIMHOK KOMyTaTopa.

ONOBHUM HeOornikoM OaHOro MPUCTPOK € HU3bKa TOYHICTb poboTM, TOMY LIO BiH HE BpPaxoBYE
BMMMB TeMnepaTypu HaBKOSULLIHBLOTO CepeaoBuMLLA HA TEMMOBUN PEXUM POBOTU CUMITOBUX CTATUYHMX
KOHAeHcaTopiB.

B ocHoBy kopucHOi MoAeni noctaBneHa 3ajada BOOCKOHANWUTW MNPUCTPIA ANS BUMIPHOBaHHS
crnpautoBaHHA CUMOBUX CTAaTUHMHWX KOHAEHCATOPIB, B SIKOMY 3a paxyHOK BBeAEHHS HOBMX OnokiB Ta
3B'sI3KIB Mi>XK HUMW JOCSAraeTbCs MOXNMBICTb NiOBULLUTY TOYHICTb BUBHAYEHHS 3aNULLKOBOro pobo4oro
pecypcy CWUMNoOBUX CTaTUYHMX KOHAEHCATOpiB 3 BpaxyBaHHAM TemnepaTtypu HaBKOMMULUHbOMO
cepefoBMLLA, L0 A03BOMSE NIABULLMTU TOYHICTE pOOOTU MPUCTPOLO.

lMocTaBneHa 3agaya BUPILLYETLCA TUM, LLO B NPUCTPIN ANA BUMIPIOBaHHA cripautoBaHHS CUITOBUX
CTaTUYHUX KOHOEHCaTopiB, WO MICTUTb OBa reHepaTopu iMMynbCiB, iHOMKATOP, KOMyTaTop, Y0TUPK
komnapatopu, [AH, OK, BY, BigHiMaiouuin nivymnbHUK iMnynecie, AewmndpaTtop, TpU NiYUNBHUKN
iMmnynbciB, ABa norivHi enemerTty |, B3P, undpoeun komnapatop, Tpm AL, BI1, N®, Ab, gea ®b, oBa
pericTpy, NepeTBOpOBaY 3MIHHOI HampyrM B MOCTIVHY Hanpyry, nepeTtBopioBay 3MIiHHOIO CTpymy B
MOCTIVHY Hanpyry, ABa MOMHOXyBadi curHanie, macwTabyloumi nigcuniosaY, ABa OriYyHi eneMeHTu
HI, patuuk ctpymy, LAl BOK, Tpu gatumkm TemnepaTtypu, Tpyu nepeTBOpioBadi Temnepartypu B
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MOCTIMHY Hanpyry, ABa €neKTPOHHi Kkrtodi Ta umdposBui cymatop, npudomy Buxig OK 3'egHaHun 3
nepwnM BXOAOM MEPLIOro MOriYHOro enemeHTta |, Apyrni BXig SKOro MigknioYeHun OO Buxody
KoMmyTaTopa, nepLua BxigHa undpoBa LWKHa SKOro 3'egHaHa 3 BUXIAHOK LUU@POBOIO LLMHOK MepLloro
nivunbHUKa IMNYNbCIB, NiYMNbHUIA BXig SKOro MigKMoYeHWn OO0 BMXOo4y NepLloro reHepartopa
iMNynbCiB, BUXig NepLUoro fioriyHoro enemeHTa | 3'egHaHuin 3 NiYnIbHUM BXO4OM APYroro nNivniibHUKa
iMMynbCiB, YCTAHOBOYHWIA BXiO SIKOro nigkrtodeHui go suxopy BY, BuxigHa umdpoBa wwuHa B3P
3'eQHaHa 3 NepLlo BXiAHOW LMMPOBOIO LUMHOK LMGPOBOro KomnapaTtopa, gpyra BXxigHa uudposa
LWUMHA 4KOro nigkmnoyeHa [0 BMXIQHOI UMPOBOI LUMHM APYroro nivvnbHMKa iMNynbCiB, a BUXig
3'eQHaHMIA 3 iHOWKATOPOM i Konamu curHanisauii o6'ekta BumiptoBaHHA, Buxig OH 4depes nepwwun
KoMnapaTtop MiAKMYEHU A0 NiYUNBHOrO BXOAY BiAHIMAOYOro fiYnnbHUKa iMNYnbCiB, YCTaHOBOYHMUM
BXig skoro 3'egHaHui 3 BuxogoMm BY, a BuxigHa uudpoBa WKMHA NigknoveHa o BXigHOI umMdpoBoi
LWMHM gewundppartopa, nepLumMn BUXia sSIKOro 3'egHaHnin 3 kepytounm Bxogom neporo AL i neplumm
Kepytoumm Bxoaom BI1, apyrui kepyrounin BXig SIKOro pasom 3 kepytoumm Bxogom [N nigknioveHi oo
apyroro Buxony gewmdpartopa, TpeTin BUXig SKOro 3'egHaHuin 3 neplmm kepyroumm Bxogom Ab, a
YyeTBEPTUN BMXi4 NIOKMIOYEHUA OO KEepykuyoro Bxody nepuloro perictpa, Buxig OH 3'egHaHum 3i
Bxogom nepuworo AL, BuxigHa umdpoBa LIKHA SAKOro NigknioveHa Ao BXigHOI LndgpoBoil wuHn BI,
BUXigHa umndpoBa LIKHA SKOro 3'egHaHa 3i BXigHOw umdposoto wuHow MNP, nepwa i gpyra BuXigHi
LMdPOBI LUMHM AKOrO, a TakoX NOro Kepykuui BuXig Nigkno4eHi, BignoBigHO, 4O MepLloi i gpyroi
BXiOHMX LMGPOBUX WKUH i apyroro kepytodoro Bxody Ab, BuxigHa umdpoBa wWnHa sikoro 3'egHaHa 3
nepLUoo BXigHOW LMdpoBoto WKrHo nepworo b, gpyra BxigHa ungposa LWMHa SKOro nigknioyeHa
A0 BuxigHoi umdposoi wuHn gpyroro AU, suxig OH 4yepes nepetBoptoBay 3MiHHOI Hanpyru B
NOCTIVHY Hanpyry 3'€4HaHWiA 3 NepLnMM BXOAOM MEpPLUOro NOMHOXYyBaya CurHanis, ApYrui BXig SKOro
nigknoyenn go suxogy OC yepes nepeTBoptoBay 3MIHHOrO CTPyMy B MOCTIiMHY Hanpyry, a Buxig
Yyepes macwTabyounn nigcuniosay 3'€gHaHWA 3 MepLivMM BXOOOM ApPYroro MOMHOXYBaya CurHanis,
BMXi SKOro nigkniodeHnni o sxoay Apyroro ALUIM, a gpyrun Bxig 3'egHaHun 3 suxogom BOK, Bxifg
sKoro nigkntoveHnn go suxony LIAT, BxigHa undposa wWnHa Akoro 3'egHaHa 3 BUXIAHOW LMGPOBOIO
LUMHOKO OpYroro perictpa, Kepywumin BXig SKOro nNigknioYeHwn o Apyroro Buxoay Aelundppartopa,
BUXig Apyroro reHepartopa iMnynbcCiB 3'€gHaHWi 3 NepLunM BXO40M PYroro foriYHoro enemenTa |, oo
Opyroro BXO4y S$IKOro 4epe3 nepwun noriyHnin enemeHT HI nigkniodeHun Buxig nepluoro
Komnapatopa, Buxig OC 4depe3 gopyrun komnapaTop 3'eQHaHWUA 3 TPETiM BXOAOM APYroro foriyHoro
enemeHTa |, a Takox 4yepes Apyrui noriyHmMM enemeHT HI nigknovyeHnin 0o yCTaHOBOYHOMO BXOAY
TPETbOro MidYnnbHMKa IMMAYNbCIB, NIYUNBbHUMA BXig SKOro 3'eQHaHWn 3 BUXOOOM APYroro roriYyHoro
enemeHTa |, a BUXigHa uMdpoBa WMHA NigKYEeHa A0 BXiAHOI LMGPOBOI WMHU APYroro pericTpa,
BUXOAWM MepLUoro Ta ApPYroro JaTyukiB TemnepaTtypw 3'€dHaHi, BiANoOBiAHO, 3i BXo4amMu NepLlloro Ta
ApYroro nepeTeopoBaYiB TemnepaTypu B NOCTIMHY HanNpyry, BUXoAu SKUX, BiAMOBIAHO, MiAKMOYEHi Ao
nepLUoro Ta Apyroro BXo4iB TPETbLOro kKoMnaparopa, Buxif, SIKoro 3'egHaHui 3 TpeTiM BXOAOM MNepLloro
€rNeKTPOHHOrOo Kro4a, nepLunn 1a Apyrni BXOAM SKOro NiAKIoYeHi, BiANOBIAHO, A0 BUXOAIB NepLuoro
Ta Qpyroro nepeTBoploBayiB TemMnepaTypu B NOCTIMHY HaNpyry, a BuXig 3'€QHaHni 3 nepmnm BXOAOM
OPpYroro enekTPoHHOro Krya Ta 3 neplmMm BXOOOM YeTBepToro komnapatopa, ApYrni BXig sIKoro
pasom 3 OpyrMM BXOOOM [pYroro enekTpoHHOro Krwya nigkniodeHi o BUXOAY TPeTboro
nepeTeBopioBaya Temnepatypu B MOCTINHY Hanpyry, BXif $KOro 3'€eAHaHuMiM 3 BUXOOOM TPETbOro
Jatyuka TemnepaTtypu, BUXi4 4eTBepTOro komnapaTopa nigKnoyYeHud OO0 TpeTboro BXOoAy ApYyroro
€reKTPOHHOro Knw4a, apyrun Bxia TpeTboro AL nigknoveHnn Jo TpeTboro Buxony Aelwumndparopa,
a BuXigHa uudposa LWKHa 3'egHaHa 3 NepLUo BXiAHOK LMEPOBOK LINMHOK UMEPOBOro cymaTopa,
Apyra BxigHa undpoBa LWMHa SKOro nigkndeHa 4o BMXigHOI LmdpoBoi wnHu nepworo ®b, a BuxigHa
umdposa WuHa 3'egHaHa 3i BXigHOK LMEPOBOIO LLIMHOK MEpPLUOro perictpa, BuxigHa umdposa LWnHa
AKOro nmigknoyeHa Ao BxigHoi umdposoi wuHu apyroro ®b, BuxigHa undposa wrHa Akoro 3'egHaHa 3i
BXiAHOK UMAPOBOK LUMHOK KOMYyTaTopa, 3rigHO 3 KOPUCHOK MOAennio, BBEAEHO [AaTyuk
TeMnepaTypu HaBKOMULLHLOrO cepefoBuLla, YeTBEepPTUMW MepeTBoploBay Temnepatypu B MOCTINHY
Hanpyry Ta aHanorosuMiW cymatop, nNpu4oMy BMXi [JaTuvMka TemnepaTypu HaBKOMULIHLOMO
cepefoBULLA NiAKMIOYEHU OO0 BXOAY YeTBEpPTOro nepeTBopioBaya TemnepaTypu B NOCTIMHY Hanpyry,
BUXi SKOro 3'€4HaHUI 3 NepLUMM BXOAOM aHanoroBoro cymartopa, Apyrun Bxig SKoro nigkmnoYeHun oo
BMXOAY APYroro enekTPOHHOro KNnio4a, a BuXia 3'egHaHunin 3 neplumm Bxoaom Tpetboro ALIMT.

MpucTpin ANS BUMIPIOBaAHHA CRpauloBaHHS CUMOBUX CTaTUYHUX KOHAEHCATOPIB MOSICHIOETHCH
KPECINEHHSIM, Ha AIKOMY 3006pakeHa MOoro CTPYKTypHa cxema.

Ha cxemi: 1 - gaTyuk komyTauji; 2, 3, 4 - nepwwun, Opyrvi Ta TPeTin OaTyuku TemnepaTypw,
BignoBsigHo; 5, 6, 7 - nepwun, Apyrnin Ta TpeTih nepeTBoptoBaYdi TemnepaTypu B MOCTIMHY HaMpyry,
BignoBigHo; 8 - TpeTin komnapaTtop; 9 - nepwunin enekTpoHHUN kntoy; 10 - yeTBepTUin Komnapartop; 11 -
OPYTUA eNeKTPOHHUIM KntoY; 12 - TpeTih aHanoro-undpoBun nepeTesoptoBad; 13 - GNOK yCTaHOBKU
Hynsa; 14 - nepwuin Komnapartop; 15 - BigHiMarunin nivnnbHUK iMnynecis; 16 - gewwudpaTtop; 17 -



10

15

20

25

30

35

40

45

50

55

60

UA 160628 U

nepLUnn reHepaTop iMnynseis; 18 - neplumi nivnnbHUK iMnynecis; 19 - aatyuk Hanpyru; 20 - nepuvn
aHanoro-umndpoBui nepeTsoptoBay; 21 - 6nok nam'sTi; 22 - nepetsBoptoBad  dyp'e; 23 -
apudmeTnyHMin 6NnoK; 24 - nepwnin yHKUioHanbHUIA 6ok; 25 - unudpoBuin cymartop; 26 - neplumi
pericTp; 27 - gopyrui dyHKUioHanbHMI 6nok; 28 - komyTaTop; 29 - nepwui noriyHmn enemeH |I; 30 -
Onok 3apaHHA pecypcy; 31 - Opyrvi NiYMnAbHWK iMnyneciB; 32 - uudposun komnapatop; 33 -
iHOnKaTop; 34 - nepeTBOptOBaAY 3MiHHOI Hanpyrn B NOCTiMHY; 35 - nepeTBoptoBay 3MiHHOIO CTpymy B
MOCTINHY Hanpyry; 36 - nepwuin NOMHOXYyBa4 curHanie; 37 - macwTabytounii nigcuniosad; 38 - opyrun
reHepatop iMnynscis; 39 - nepwwuin norivHnin enemeHT HI; 40 - gpyrmin noriyHmin enemeHT |; 41 -
Aatyvk cTpymy; 42 - apyrun komnaparop; 43 - gpyrui noriyHun enemeHt Hl; 44 - TpeTin nivynnbHUK
imnynecis; 45 - gpyrun perictp; 46 - umdpo-aHanoroBun nepetsopioBay; 47 - 6nok obyMcneHHs
KOCUHYCY KyTa 3CyBY CurHanis; 48 - opyruin NOMHOXYyBad curHanis; 49 - gpyrun aHanoro-uudposuii
nepetsoptoBay; 50 - paTuMk TemnepaTypyu HaBKOMULLHBOrO cepefosullia; 51 - yeTBepTun
nepeTBoploBaY TemnepaTypu B MOCTIMHY Hanpyry; 52 - aHanorosun cymatop, npudomy Buxig OK 1
3'eQHaHWI 3 NepLUMM BXOOO0M MepLUOro noriyHoro enemeHTa | 29, apyrun BXig SKoro nigknoyeHuin oo
BUXOAY KoMyTaTopa 28, neplua BxigHa umMcpoBa LWMHa SKoro 3'egHaHa 3 BMXigHOK LUGPOBOIO LLNHOW
nepLworo fivymnbHMKa iMnynecis 18, niYMnbHWMIA BXi4 SKOro NigKMIOYMEHWA [0 BUXOAY NepLloro
reHepaTopa iMmnynbscis 17, BMXig nepLioro noriyHoro enemeHTa | 29 3'egHaHuin 3 NiYNNBHUM BXOO0M
Apyroro niymnbHuKa iMnynsciB 31, yCTaHOBOYHWMI BXig, AKOro nigknoveHnin 0o suxoay bY 13, suxigHa
umdposa wunHa B3P 30 3'egHaHa 3 nepLuoo BXigHOK LUMGPOBO LLMHOK LUMEPOBOro koMnapaTtopa
32, gpyra BxigHa undpoBa LWKHA SAKOro NigknioYeHa 40 BMXIAHOT LMAPOBOT WWNHK APYroro AiYnnbHUKa
imnynbcie 31, a Buxig 3'egHanvn 3 ingukaTopoM 33 i konamu curHanisadii o6'ekta BUMiptoBaHHS, BMXig
OH 19 yepes nepwun komnapaTop 14 NigKMIOYEeHUA OO0 NIYUBHOrO BXOAY BidHIMAKYoro niynnbHMKa
iMnynbCiB 15, ycTaHOBOYHWMI BXig Akoro 3'egHaHum 3 Buxogom BY 13, a BuxigHa umdposa WuWHa
nigknoyeHa Ao BXigHOI UMAdpOoBOI WuHM AewmndpaTtopa 16, nepwun Buxig sKoro 3'egHaHvMn 3
kepytounm Bxogom nepworo ALM 20 i nepwwum kepytoumm Bxogom Bl 21, apyrum kepyrouunin Bxig,
SIKOr0 pa3oM 3 Kepyrouum Bxogom [P 22 nigkntoyeHi oo gpyroro suxoay Aewmndpartopa 16, TpeTin
BUXiO sKOro 3'egHaHuMi 3 nepwmm Kepyroumm Bxogom Ab 23, a yeTBepTuir BuMXig NigKMAOYEHWIA OO
Kepytovoro Bxogy nepluoro perictpa 26, suxig H 19 3'egHanun 3i Bxogom nepworo ALM 20, BuxigHa
uMdpoBa LWMHA AKOro nigkniodeHa o BxigHoi undposoi wuHu Bl 21, BuxigHa undpoBa WnHa SKOro
3'egHaHa 3i BXigHo umdposoto WwuHot MNP 22, neplia i gpyra BUXigHi UMdpoBi LWMHM FKOro, a TakoX
MNOro Kepyroumin Buxig nigakniodeHi, BignoBigHo, 40 NepLuoi i Apyroi BXigHMX LNUGPOBMX LWMH i ApYyroro
kepytodoro Bxogy Ab 23, BuxigHa uudppoBa WMHA SKOro 3'€edAHaHa 3 MepLlo BXiAHOW LMEPOBOIO
wuHot nepworo ®b 24, gpyra BxigHa uUM@poBa LWMHA SKOrO MigKMNioveHa A0 BUXIOHOT LMAPOBOI
wuHKn gpyroro AL 49, suxig OH 19 yepes nepeTBopioBay 3MiHHOI Hanpyru B MOCTiIMHY Hanpyry 34
3'egHaHM 3 NepLInM BXOAOM MEpLUOro NoOMHOXYyBaya curHanis 36, Apyruin BXig SIKOro migkmnoyeHun
no suxogy AC 41 uepes nepeTBoptoBay 3MIHHOIO CTPyMy B MOCTiHY Hanpyry 35, a Buxig vepes
mMacwTabyroumn nigcuniosad 37 3'egHaHMIn 3 NepLuinMM BXOAOM APYroro MOMHOXyBaya curHanis 48,
BUXiA SKOro nigknioveHuin go sxoay apyroro AU 49, a gpyrun Bxig 3'egHaHun 3 Buxogom BOK 47,
BXiA Akoro nigknoyeHun oo suxopy UAIM 46, BxigHa umdpoBa WKHA SKOro 3'edHaHa 3 BUXiOHOM
LMdpPOBOIO LUMHOI Apyroro perictpa 45, kepylouni BXig AKOro nigknioYeHun 0o Opyroro Buxoay
delwmdpartopa 16, Buxig Apyroro reHepartopa iMnynbciB 38 3'egHaHUi 3 NeplwmnMm BXOOOM ApYroro
norivHoro enemeHTta | 40, o gpyroro BXxody SKOro 4epes neplunn noriyHunm enemeHTt HI 39
nigknoyeHnn Buxig nepioro komnapartopa 14, suxig AC 41 yepes gpyrui komnapatop 42 3'egHaHun
3 TpeTiM BXoAoOM Apyroro noriyHoro enemeHTa | 40, a Takox 4yepes3 Apyrun noriyHni enemeHt HI 43
NiAKNIOYEHNA OO0 YCTAHOBOYHOrO BXOAY TPETbOro mnidusibHUKa iMnynbciB 44, niYvnbHUA BXig SIKOro
3'eQHaHWIA 3 BMXOAOM Apyroro noriyHoro enemeHTa | 40, a BuxigHa uMdpoBa LWMHA NigKNYeHa 0o
BXiQHOT LMdPOBOI WWHK Apyroro perictpa 45, Buxoam nepLuoro 2 Ta Apyroro 3 AaTymkiB Temnepartypu
3'egHaHi, BiANOBIAHO, 3i Bxogamu nepworo 5 ta Apyroro 6 nepeTsoploBayis Temnepatypu B NOCTiNHY
Hanpyry, BUXoau 9KuX, BiANOBIAHO, NiAKMOYEHi 4O NepLlIoro Ta Apyroro BXoAiB TPeTboro komnaparopa
8, Buxig sKkoro 3'egHaHUM 3 TPeTiM BXOAOM MEPLUOro eneKTPOHHOro Krtya 9, nepluvi ta Apyrun
BXOOW SKOro MigKMnioYeHi, BignoBigHO, OO BMXoAiB nepworo 5 Ta Apyroro 6 nepeTsoproBaviB
TemnepaTypu B MOCTiMHY Hanpyry, a Buxig 3'€eAHaHMn 3 nepwuM BXOOOM APYroro enekTpoOHHOro
kniova 11 Ta 3 nepwmm BXodoM 4veTBepToro komnapartopa 10, gpyrui BXig sIKOro pasom 3 Apyrum
BXOOOM [pyroro enekTpoHHoro knwoda 11 nigknwoyeHi 0O Buxody TpeTboro nepeTsBoproBava
TemrnepaTypu B NOCTINHY Hanpyry 7, BXi4 AKOro 3'€AHaHun 3 BUXOOOM TPeTbOro AaTtyvka Temnepartypu
4, Buxig yetBepToro komnapartopa 10 nigknoyeHn 0o TPeTbOro BXoay ApYroro efeKTPOHHOro Knk4a
11, gpyrun Bxig Tpetboro ALI 12 nigknoyeHnn 0o TpeTboro Bmxody Aewmdpartopa 16, a BuxigHa
uMdpoBa LWKHA 3'egHaHa 3 MepLloro BXigHOK LUdPOBOK WKNHOW LMdpoBoro cymatopa 25, gpyra
BXiAHa UMcpoBa WMHA SKOro MNigKIYeHa 4o BUXIAHOI umndpoBoi wnHu nepworo ®b 24, a BuxigHa
umMdpoBa LWKWHa 3'egHaHa 3i BXigHOK UMAPOBOKD LLMHOK MEepLUOro perictpa 26, BuxigHa uudposa
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LIMHa SIKOro NigKMYeHa Ao BXigHOT undpoBoi wiuHu apyroro ®b 27, BuxigHa umdpoBa LUNHA SKOTo
3'egHaHa 3i BXigHOW LMdPOBOIO LUMHOK KOMyTaTopa 28, BuXig AaTynka TemnepaTypu HaBKOSULLHBbOMO
cepegosuwia 50 nigknioyYeHMn OO0 BXody YETBEPTOro MNepeTBoptoBaya TemnepaTtypu B MOCTINHY
Hanpyry 51, Buxig sKoro 3'egHaHui 3 NepLUMM BXOA4OM aHanoroBoro cymatopa 52, apyrum Bxig sikoro
NigKNIOYeHNN OO BUXO4Y APYroro enekTpoHHOro knwoda 11, a Buxig 3'egHaHuMi 3 nepluimnmM BXOLOM
Tpetboro AL 12.

3anponoHoBaHUM NPUCTPIN NMpautoe Takum YnHOM. Mpy nogadi Ha cxemMy Hanpyru XusneHHs BY
13 copmye KOpPOTKMIA iMNyNbC, SIKMA OOHYNSE BigHIMAKUMA MiYMNbHUK iMNynbeiB 15 Ta gpyrui
niynneHuk imnyneciea 31. [na BMMIptOBaHHA CrpauloBaHHA CUMOBMX CTaTUYHWX KOHAEHcaTopiB
OaTYMKN NPUCTPOI0 po3nofineHi nNo ob'ekTy BUMIPIOBAHHS HACTYNHUM YMHOM: AaTyuk Hanpyrn 19
YCTaQHOBMEHUN B KOMi BBIMKHEHHS KOHAEHCATopiB, AaTyuvK CTpymMy 41 BBIMKHEHWA B KOIMi Cekuii
KOHAeHcaTopiB, AaTyuMK KOMyTauii 1 BCTAHOBNEHWA Ha BMMUKadi, 4Yepe3 sKUA nigknwoyeHa [o
eneKkTPUYHOI Mepexi CekLis KoHOgeHcaTopis, nepwuin 2, opyrnin 3 Ta TpeTin 4 AaTyvkn Temneparypu
BCTAHOBMEH| HAa KOHOEHcaTopax CeKUii KoHOeHCaTOpIB ANdA BU3HAYEHHA TeMnepaTypu KoOHOeHcaTopiB
B poboyomy pexumi, OaTynmk TemnepaTypyu HaBKONMWULIHBbOrO cepefoBuwia 50 BCTaHOBREHWA Ha
BigcTaHi He meHw 0,5 M Big NoBepxHi 06'ekTa B MiCLi, 3aXMLEHOMY Bif MPSAMOro nonagaHHs COHAYHMX
NnpoMeHiB. 3ayBaxnmo, L0 OaTYUKIB TEMNepaTypu B 3aranbHOMY BMNaAKy MOXe BUKOPUCTOBYBATUCh
OinbLua KinbKiCTb.

BignosigHo oo "BocbMurpagycHoro npasuna" TeNSI0BOro CTapiHHA eNeKTPOTEXHIYHOI i3onsuii, sike
NPUAHATO $IK 3aKOH CTapiHHA i30msuii  KOHAeHcaTopa, TOOTO HAaKOMWYEHHSI  CrnpautoBaHHS
KoHOeHcaTopa

To = To - 08749 (1)

A€ To - CTPOK CryXOM CUMOBOro CTaTUYHOIO KOHAEHcAaTopa B PEXUMi pobOTU, SKUIA BUKITMKAHWUIA
neperpiBoM isonsuii A0; to - CTPOK cnyXbu CMIMOBOro CTaTUYHOrO KOHAEHcaTopa Npu Harpisi isonsuii,
SAKUA BiANOBIAAe HOMIHANBbHOMY peXxumMy poboTuK KoHAEeHcaTopa.

MeperpiB A BU3Ha4YaeTbCs 3a HACTYNMHMM BUPa30M

AD = 0 + Buex - Ou, (2)

ae Ou - TemnepaTypa HarpiBy i3onsuii npy HOMIHANBLHOMY pexumi poboTu KoHAeHcaTopa (SK
npasuno, O 3a4aeTbCsd, BIANOBIOHO, A0 MACNOPTHUX AaHUX KOHOEHCATOopiB, ane Ha npakTuui
TemnepaTypa Ou BiApI3HAETLCS Bif TUNOBUX 3Ha4YeHb. [1PONOHYETHCA po3TallyBaTu AeKinbka aTYUKIB
TemnepaTypu Ha OO0'ekTi JocnimkeHHs (B gaHOMy BMNagKy - Tpu) Ta Bu3HavaTu Hamnbinblly
TemnepaTtypy 3a opmynoto 6w = max (Bwi, Oz, --,0u), O€ i - 3aranbHa KiNbKiCTb AaT4yuKiB
TemnepaTtypu, WO BCTaHOBMEHi B MiCLSX MPOrHO30BaHOro ii MiABULEHHS, 64 - Temnepatypa, Lo
BUMIPIOETLCA i-TUM JaTYMKOM TemnepaTypu), Ouex - TEMNepaTypa HaBKONWLWIHBLOTO cepeaoBua, 6 -
dakTMyYHa TemnepaTypa HarpiBy i30n4Lil, sika BU3HAYaETLCH 3@ HACTYNHUM BUPa3oM

o-—L _.p

O - Soxn , (3)

e o - KoedilieHT Tennosigaayi 3 NoBepxHi KOHAEeHcaTopa; Soxn - MOLA NOBEPXHI OXONOAKEHHS
KoHAeHcaTtopa; P - NOTYXHiCTb BTpAT KOHAEHcATOPa, Sika BU3HAYaeTbCA 3a BUPa3om

P = 2xf-U2.C-tg3, (4)

ae f - yactoTta Hanpyr B mepexi; U - Hanpyra XXuMBneHHs KoHAeHcaTopa; tgd - TaHreHe Kyta BTpaT
KoHaeHcaTtopa; C - eMHICTb KOHAEeHcaTopa.

AK BiAOMO HaMBaX4nin pexum pobOTM CUNOBUX CTaTUYHMX KOHAEeHcaTopiB - poboTa nig
HECUHYCOIAanbHOK Hanpyrolw Mepexi >XMBNEeHHsa. BrnveB HecuHycoiganbHOCTI Hanpyru Mepexi
XMBNEHHS BPaxoBYETbCHA 4Yepe3 koediuieHT m 36inbleHHs BTpaT B KOHOEHCATOPi, SKUA MOXHa

BU3HA4YNTU AK
n

ZVU3*

v=1
n
D U
v=1 , (5)

Oe v - Nopsiiok rapMoHiky Hanpyru mepexi; Uy - Hanpyra v-Oi rapMOHIKW Hanpyru mepexi; n -
KiNbKICTb FApPMOHIK CNEKTPY Hanpyru, o BpaxoBytoTbes. [pu ouiHui KoedilieHTa HecMHycolaanbHOCTI
[OCTaTHbO BpaxoBYBaTW rapMOHiKK, 3Ha4YeHHS sknx > 30 % Hanpyru HanbinbLLIOT rapMOHIKN.

€MHicTb KoHAeHcaTopa C MOXHa BU3HAYMUTY 3a OPMYIIOH

‘r]:
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e o - KyToBa 4actoTa Hanpyru B Mepexi; |, U - BUMIpsIHi 3Ha4YeHHS Hanpyru i CTpymy Yy
BiANOBIOHMX KOMax KoHAeHcaTopa.

TaHreHC KyTa BTpaT KOHOEHcaTopa BM3HavaeTbCsa Tak. [lOTyXHICTb BTpaT KOHAEHcaTopa
BM3HAYaAETHLCH SK

P=U-l-cose=U-1-¢c0s(90 -3 -v), (7)

Ae v - 3MilWeHHs a3 3a paxyHOK (aKkTopiB BMMMBY KYTOBUX MOXMOOK BMMIpHOBanbHUX
TpaHcchopmaTopiB Ta iHLWe; & - KyT BTpaT CMITOBOrO CTaTMYHOIO KOHAEeHcaTopa.

3 BpaxyBaHHsM TOro, WO KyTU i 6 HeBenuki, 3 (7) crigye wwo

tg(+y)~sin(d+y)= %

[Ns BUKMIOYEHHS cuCTEeMaTU4HOI NOXMBKM A0 pesynbTaTiB BUMIpDY BBOAMTBLCHA MNOMpaBka, ska
OOpiBHIOE tQy, TOMY

1gd ~ i— tgy

U-I .(8)

Takum 4nHoM B BYAb-9KUA MOMEHT Yacy MOXHa BU3HAYUTW HArpiB i3onsuii CMrnoBoro CtaTU4HoOro
KoHAeHcaTtopa 3a hopMyror

9=;2nf~U2-C-tgéS-n
Or - Soxn , (9)
abo nigctasmBwmn Bupasm (5), (6), (8) B (9) Ta BpaxyBaBwM koediuieHTM TpaHcdopmauii
BMMIipIOBanbHUX TpaHcdopmaTopiB cTpyMy Ke i ks Hanpyrn maemo
k, -k
SZMU|(COS¢_th)n
0y Soxn . (10)
[na KOXHOro0 MOMEHTY Yacy | MOXHa BM3HAYUTW CTPOK CAYXOW Tj CUOBOrO CTaTUYHOTO
KoHAeHcaTopa 3rigHo 3 (1), Tob6To
Toj = 10 - €08740 (11)
. . 3an
3anuwkoBun pobounin pecypc 't CUMOBOFO KOCWMHYCHOrO KOHZEeHCaTopa BU3HauYMMo 3a

BMpa3oMm

Hian = H;{OM —Ha: —Hawo , (12)

HOM
Ae ' - HOMiHanbHUN pobouni pecypc KoHaeHcaTopa; Ha: - OUiHOYHE 3HayYeHHs cnpaubOBaHOro

pecypcy KoHaeHcaTopa 3 MOMEHTY BBOAY B eKChsyaTauilo 4O MOMEHTY BCTaHOBIEHHSA NPUCTPOLO.
AKWO cnocTepexeHHs 3a crpauloBaHHSAM pecypcy NpoBOoAUTLCA ANs HOBUX KOHAEeHcaTopiB, TO Ha: =

H
0; “% - BignNpaLbOBaHUM pecypc Big neperpiBy npu poboTi B HECMHYCOIgANBHOMY peXuMi. 3Ha4YeHHs

H
A% MOXKHA BU3HAYUTM SIK
N
HHOM
HA‘re = Z t tj
R
, (13)

e tj - Yac, NpoTArom SIKOro Ha KoHaeHcaTop BnivBae Temnepartypa neperpisy Abj; N - KinbKicTb
iHTepBanis 3mMiHn Temnepartypu 0.

Aty

TakMMm YMHOM, CrigKylouM 3a 3HAYEHHSIM i NMoOpiBHIOKYN 3i 3HAYEHHAM poboyoro pecypcy

HHOM_H
T A Ha no4yaTky pO6OTV| NPUCTPOKD MOXHa BU3HAYUTU MOMEHT 3HATTA 3 eKcniyaTtaull

KoHAeHcaTopa i 3anobirtu aBapinHoi cuTyauii. CrnpautoBaHHs pecypcy KOHAeHcaTopa BU3HAYaETbCS

3a HaCcTynHum Bnpasom
N

oy = :
Aty — . i
=1 —0,087~[k°k“uj-lj [COS(pj—tg\u]nj—eH]
o

T " “oxn

T0- e (14)
AKLo poBounii pecypc KoHAeHcaTopa BUPaXeHUI Y pO3MIpHOCTI Yacy, To € cnpaBeanBMM BUpas

HHOM =1 . .
T 0, Toni BMpas (14) npuitmae Burnsg
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k

k
N 0,087{(1 S U,-~Ij[coswrtg\v}nr%w%]
T oxn

Ha, :Ze -t

= . (15)

Mpn BUMIPIOBaHHI CNpaUlOBaHHA CUMOBMX CTaTUYHMX KOHOEHcaTopiB poboTa MNpuUCTpoto
PO3MNOAINAETLCA MO TakTax 3 BUXOAIB Aewmdppartopa 16, ski € CUMHXPOHIZ0BaHUMM 3 HaMpyrow B
Mepexi, o nogaetbcsa Yepes [1H 19 Ha Bxig nepLuoro komnapartopa 14, Ha BUXOAi SIKOro 3'aBNsA0ThCS
iMNyNbCK, LLIO HAAXOASATb Ha NiYUNBHUIA BXiA BiAHIMAOYoro nivnneHUKa imnynescis 15, undposui kog 3
BMXOAY SIKOrO HaAXoauTb Ha aelumdpatop 16.

3 BMXO4y [fJaTyuka TemnepaTypu HaBKONWWHbLOrO cepegoBuwa 50 curHan, wo Bignoeigae
3HAYEHHIO TemnepaTypy HaBKOMUWIHBOIMO CepefoBua  Ousx, MNEpPefaeTbCs 4Yepe3 YeTBepTun
nepeTsoploBa4y TemnepaTtypu B NOCTiNHY Hanpyry 51 Ha BXig aHanoroBoro cymartopa 52, B gkomy
OpMYETBCS CUrHarn, LWo Bianosigae Bupasy Ous«-0u. Llen curHan nepepaetbca ao tpetboro ALIM 12,
Ae BiH nNepeTBOPIOETECS B LMGPOBUIA KOA, WO NOOAETbCA Aani Ha nepuly BXigHY LMEPOBY LUUHY
umdposoro cymatopa 25.

Mpn nosBi Ha nepwoMmy Buxoai Agewundpatopa 16 noriyHOI oaMHMUI UMPOBI KOAW, SKi
BiANOBIAAOTb MUTTEBMM 3HAYEHHAM HaNpPyrn BNPOLOBX O4HOro nepioay 3miHum Hanpyrmn 3 Buxogy OH
19 vepes nepwuit AL 20 3anucytotees B Bl 21. MNpu nossi curHany noriYHOro Hynsi Ha nepLuomy
BuxoAdi gewwundpaTtopa 16 npouec 3anucy kogis B Bl 21 npunuHsaeTsca. MNpy ubomy Ha Apyromy
BMxoai aewwmdpartopa 16 3'9BnSeTbCA CUrHan norivHoi OAMHMLI, MO AKOMY BCi KOAM, LIO 3anucaHi B
BIM 21, nepepatoTtbcsa B 1P 22. OgHOYACHO UMM Xe curHanom 3anyckaetbes [P 22, akmi obumcnioe
CKnag ChnekTpy rapMoHiK Hanpyru v i gitode 3HaveHHs U, KoXHOi 3 Hux. [Npu nosei curHany Ha
TpeTbomy Buxodi Aewmdpartopa 16 aktusidyetbcs pobota Ab 23. lMpu ubomy 3 MNP 22 B Ab 23 no
KEpPYHOUMM curHanam, wo Hagxogate 3 [d 22 Ha gpyrun kepytoumn Bxig AB 23, nepepatotbes
umdpoBi Kogu, SKi BignosigaoTe HOMEpaM rapMoOHiIK Hanpyrn v Ta ix gitounm 3HaveHHsam U,. B Ab 23
NpoBOANTLCH OBYMCNEHHS curHany BignosigHO Ao Bupasy (5). BuxigHun curHan 3 Ab 23 y BurnsAgi
uncpoBoro koay, NPONOPLUINHOMO 1, HAAX0AUTb y nepunin Ob 24.

OpHouacHo 3 Buxogy AH 19 3miHHa Hanmpyra NOAaeTbCA Ha NepeTBOpOBaY 3MiHHOI Hanpyrn B
NOCTiNHY Hanpyry 34, 3 BUX0o4y SIKOrO CUrHanm HagxoguTb Ha MepLuni BXi4 NEepLUIoro NoMHOXyBauda
curHanis 36, Ha opyrMin BXig AKOro 4yepes nepeTBoptoBay CTpyMy B MOCTiVHY Hanpyry 35 HagxoauTb
curHan, sikMi npornopuiiHAiA 3MiHHOMY CTPYMY, WO MpoTikae B Len 4vac B 00'ekTi BMMIptOBaHHS i
kKoHTpontoeTbes OC 41. 3 BUxoA4y NepLloro NoMHoXyBada curHanis 36 curHan vyepes maclitabyroumi

K, ke
nigcunioBad 37, B sikomy gobytok curHanie U:l MHOXWUTbCA Ha KoediuieHT “Son | nogaeTbCA Ha
nepLuMin BXig APYroro NOMHOXyBa4a curHanis 48.

B uel xxe yac NpoBoANTLCH BUMIPIOBaHHS KyTa 3CyBY a3 curHanis ctpymy i Hanpyrn. OcCKinbku
curHan ctpymy 3 Buxogy OC 41 sunepepxae curHan Ha Buxogi AH 19, To iMnynbcn Ha BuMxoOAi
Apyroro komnapartopa 42 3'9BnsitoTbCA paHille, HiXX Ha BMXo4i nepuoro komnapaTtopa 14. MNpu nossi
NPSIMOKYTHOrO iMMYrMbCy Ha BUXOAi APYroro komnapatopa 42 Ha BMXOAi APYroro fNoriYyHoro eneMmeHTa
HI 43 BCTaHOBNIOETLCA CUMIHAM MOMYHOrO HyNs i TPETIN NiYUMbHKK iIMNYIbCIB pO36roKoBYeTLCS. [Mpu
LUbOMY BigKpMBaeTbCA ApyrMn enemeHt | 40, dkuin 3akpyBaeTbCA NpU MOsSBI iMNYNbCY 3 BUXOAQY
nepworo komnapatopa 14, Wo npoxoautb yepes nepwuin enemeHt HI 39. 3a vac, konu gpyrun
enemeHT | 40 3HaxoOWUTbCS Y BIOKPUTOMY CTaHi, 3 BUXOAY [pYroro reHepartopa iMmnynscis 38
HaOXo4sTb iIMNYNbCU Ha MiYMMAbHWIA BXig TPETbOro nivurnbHWKa iMnynecis 44. B mMomeHT nosiBu
CcuUrHany Ha Kepyr4yomy BXOAi, AKNA € NpAMUM OUHAMIYHMM, Apyroro perictpa 45 uudgposun kop 3
TPEeTbOro nivnrnbHUKa iMnynscie 44 nepepaetbca B Agpyrun perictp 45. Takum 4nHOM B Apyromy
perictpi 45 3anam'aToByeTbCA UMMPOBMIA KOA, WO BigNOBigae KyTy 3cyBYy a3 ¢ MK Hanpyrow i
CTpymMOM B KOni oO'ekTa BUMIpOBaHHA. B MOMEHT, konv Ha Buxopi gpyroro komnapartopa 42
3'ABNSAETLCS CUrHaM MOrYHOro Hyns, TPETI NiYUNBbHUK iIMAYNbCIB 44 OOHYNAETHCS.

BusHayeHHs HavBULLOI TemnepaTypu CUITOBUX CTaTUYHUX KOHOEHCATOPiB 3AINCHIOETbCA Tak.
CnoyaTky 3a JONMOMOrol TPeTbOro komnapatopa 8 34iMCHIOETLCS MOPIBHSIHHA CUTHarniB Ha BMXodax
nepworo 2 Ta gpyroro 3 gaTyvkis Temnepatypu. Lli curHanu Ha TpeTin komnapatop 8 HagxoaaTb 3
BMXOZiB NepLLOro 2 Ta Apyroro 3 Aatyukie TemnepaTtypu Yyepes nepwini 5 ta apyrui 6 nepetsoptoBadi
TemnepaTypu B NOCTiHY Hanpyry BignoBigHO. B 3anexHocCTi Big Toro, Ha BMXOAi SIKOrO AaTymka
TemnepaTypa BuLa, BiAKPUBAETLCH NEPLUNA eNeKTPOHHUI KoY 9 Ta curHan 3 BignoBigHOro gaTtyumka
HaOXoauTb [ANs MOPIBHAHHA Ha 4eTBepTui komnapatop 10, B sKOMY pe3ynbTylouMn curHan
NMOPIBHIOETLCH 3 TeMNepaTypoo Ha BUXOAI TPETbOro Aatuuka Temnepatypu 4, BUXIOHUIA CUrHan sikoro
yepes TpeTi nepeTBOptOBaY TemnepaTtypu B MOCTIMHY Hanpyry 7 HagxoauTb Ha Opyrun BXxia
yeTBepToro komnapartopa 10. B 3anexHOCTi Bif TOro, SKMA 3 OBOX CUrHarniB Mae Oinblue 3Ha4eHHs,
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yepes OpYruin enekTpoHHMK krntod 11 Ta Yepes aHanorosBuin cymaTtop 52 curHan HagxoauTb Ha BXiA
TpeTtboro AL 12.

3 Buxogy Apyroro perictpa 45 uudposun kog 4depes LIAIN 46 nepepaetbca B BOK 47, pge

NPOBOAUTLCA OOYMCNEHHS KOCMHYCa KyTa @ Ta BpaxOBYETbCs KyToBa noxmbka tgy. CwurHan,
nponopuivHmin (cos ¢ - tg v), 3 Buxoay BOK 47 HagxoauTb Ha Apyrvi BXig Apyroro noMHOXyBaya
curHanis 48, ae BiH MHOXUTBCS Ha CUrHan 3 BUXody Maclitabyodoro nigcunoBada 37 i yepes apyrum
ﬁu|(cos(p_tg\v)
ALM 49 y Burnagi uncpoBoro koay, WO BigNoOBiAae 3HAYEHHIO oy Soxn , N0OQAaeTbCs Ha
Apyry BxigHy umdposy wuHy nepworo ®b 24. 3 suxogy Tpetboro AL 12 no curHany 3 TpeTboro
Buxony pAewwmdpatopa 16 unmcpoBuin kog HagxoouTb B uucpoBun cymatop 25, B sKOMY BiH
CKknagaeTbes 3 Kogom 3 Buxoay nepworo ®b 24. Ha Buxoai ocTaHHbOro hopMyeTbes LMdpoBUIA KO,
AKVMIA BiOMNOBI4AE CpaLoBaHHIO CUITOBOTO CTATUYHOIO KOHAEHCATopa Npu NOTOYHOMY PeXuMi poboTy |
3rigHO 3 BUpa3om

HOM
HT

70,087{
o -

ko -k
—c =y, -|,-[COS<Drt9W]'nr9HJ
TO .e T “oxn

Ta 3anucyeTbCs B MEpLUni perictp 26 no nepeaHboMy (PPOHTY CUrHamy 3 4eTBepToro BMXOAY
Aewndpartopa 16. Lincdpposun kog 3 Buxogy nepLuioro perictpa 26 nogaetbca Yepes apyrun ®b 27 B
KomyTaTop 28 3 MepeTBOPEHHSAM OO0 BWAY, NPUAHATHOTO ANS KepyBaHHS KaHanamu (opMyBaHHS
NocnigoOBHOCTEN CUrHaniB PisHMX YacToT Ha BUXOAi KomyTaTopa 28.

Mepwwnin reHepaTop iMnynbciB 17 i nepwnii NiYUNbHKK iMNynbciB 18 ABNAOTL COBOK CYKYMHICTb
reHepaTopiB iMNynbCiB 3 Pi3HMMKU YacToTamum BuXigHMX curHanie. KomytaTtop 28 BignosigHo 00
umMdpoBoro Koy, Wo HagxoauTb 3 apyroro ®b 27, nepegae BUXiAHUI CUrHan 3 OQHOMO 3 BUXOAIB
nepLloro nivymnbHKKa iMnynbciB 18 Ha NiYMNbHUI BXig Opyroro nivyvnbHuka imnynscis 31, npu ymosi
LLIO Ha NepLUIOMY BXOAi NEpLUOro NoridyHoro enemeHTta | 29 npucyTHii curHan norivyHoi oguHuui 3 K 1,
AKMN iCHYE MpU yMOBI, WO OO'€KT BMMIPIOBAHHA MiOKMIOYEHUA OO0 Mepexi XusrneHHs. B gpyromy
nivymMnbHUKY iMnynbeiB 31 HakonuuyeTbca UUPOBMIA KOA, SKUA BiANOBIAAE CNpaLOBaHHIO pecypcy
CWMOBOro CTaTUYHOIO KOHAEHcaTopa 3rigHo 3 Bupasom (14).

Akwo cnekTp rapmMoHik B Mepexi abo curHan 3 suxogy gpyroro ALIM 49 3miH0eTbCS, TO Ha BUXOAi
nepworo ®b 24 3'aBNAETLCA HOBUI Ko, Skuin yepes apyrui ®b 27 3abe3neyye NigkmoYeHHS iHLWOro
BMXOAY NepLloro niynnbHWKa iMnynbcis 18 4o Bxody Apyroro (pecypcHoro) nivunebHuka imnynscis 31.
Mpy ubOMy WBWAKICTL Nopadi iMNynsciB B ApYrUi (PECypcHUM) MNivmnbHUK imnynecis 31 abo
36inbLUyeTbCA abo 3MEHLLYETLCS, BiANOBIAHO OO BULLE3ragaHxX napaMeTpiB.

HOM

B B3P 30 sanucaHuii Kod, SKWIA BiAnoBigae novaTkOBOMY POBOYOMY pecypcy (HT HAT)
KOoHAeHcaTopa. Y BuUMNagKy, Konv Ha BUXOAi ApYyroro nivunbHuKa iMnynbciB 31 3'ABNSETbCA KOA, LWO
popiBHoe kogy Ha Buxogi B3P 30, Ha Buxogi uudpoBoro komnapatopa 32 3'ABMASETbCA CurHan
noriyHoi  oauHUUi, SAKMA  BMUKae iHoukatop 33, WO CBigYUTb NpPO ChpautoBaHHA pecypcy
KOHAeHcaTopiB, i M04ae curHan B Kora curHanisadii onepaTMBHOMY nepcoHany.

[nsi KopeKkTHOi pobOTU MPUCTPOID YacToTa YepryBaHHs iMMynbCiB APYroro reHeparopa iMnynbcis
38 noBuHHa ByTn HabaraTo BinbLua, Hixx YacToTa curHany enekTpuyHoi mepexi 50 Iy,

®OPMYIJIA KOPUCHOI MOLENI

MpucTpin ona BUMIpIOBaAHHA CnpautoBaHHA CUMOBUX CTaTUYHUX KOHAEHCAaTopiB, WO MICTUTb ABa
reHepaTtopu iMnNynbciB, iHOUKATOpP, KOMYTatop, 4YOTMPW KOMMapaTtopu, AaTyvK Hanpyru, LaTyuk
KOoMyTaLii, ONOK yCTaHOBKW HyMs, BigHIMar4Min MiYUNBHUK iMNyNbCiB, gewmndpatop, TPy NiYUITbHUKA
iMNynbCiB, ABa NOriyHi enemMeHTn |, 6rok 3agaHHa pecypcy, LudpoBuiA koMnapaTop, TpU aHanoro-
uucpoBi nepetBoptoBadi, Onok nam'ati, nepertBoptoBady  Pyp'e, apudmeTMyHM OnNoK, ABa
dyHKLiOHanbHi  6nokn, [Ba perictpu, nNepeTBOPOBaY 3MIHHOI Hamnpyrn B MOCTiHY Hanpyry,
nepeTBOplOBaY 3MIHHOIMO CTPYMYy B MOCTiIHY Hanpyry, ABa MOMHOXYBadi CUrHanis, maclutadyio4mn
nigcunioBad, oBa norivyHi enementn HI, gatumk ctpymy, umdpo-aHanoroBui nepetBoptoBay, 6rok
OBYMCMNEHHS KOCUHyCa KyTa 3CyBy CWrHanie, Tpu AaTyuki TemnepaTtypu, Tpu nepeTBOproBadi
TemrnepaTypu B MOCTINHY Hanpyry, ABa €NeKTPOHHI KnwoYi Ta uMdpoBui cymaTop, NpuyoMy BuXia
Aatynka komyTadii 3'egHaHMn 3 NepLnM BXOO4OM MEPLLOro foriYyHOro enemexTa |, apyrmi Bxig skoro
NigKioYeHnn 0o BUXOAY KOomyTaTopa, neplua BxigHa umMdpoBa LWMHA AKOro 3'eqHaHa 3 BUXiOHOW
LMAPOBOIO LLIMHOK MEPLLOro NiYunbHUKa iMNYrbCiB, NiYUNLHUIA BXiA AKOro MigKMYeHun 0O BUXOoAY
nepLloro reHepatopa iMnynsCiB, BUXig Neplloro fnoriyHoro enemeHta | 3'egHaHMii 3 MiYMABHUM
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BXOAOM [pYroro fivnnbHUKa iMnynbciB, YCTaHOBOYHUI BXiA SKOrO NIAKNIOYEHWA Ao Buxody 6noka
YCTaHOBKW Hyn4d, BUXigHa uudpoBa WnHa Gnoka 3agaHHa pecypcy 3'€fHaHa 3 NepLuor BXiAHO
LMdpoBOIO LWNHOK LMEPOBOro Komnaparopa, Apyra BxigHa uudpoBa wWMHa AKOro nigknoyeHa Ao
BUXiOHOT LMGPOBOT LWMHM APYroro nivurnbHUKa iMnynbCiB, a BUXig 3'eaHaHni 3 iHAUMKATOPOM i KosfiaMu
curHanisadii o0'ekta BMMIpIOBaHHS, BUXiO AaTyMka Hanpyry Yepes neplini komnapartop nigknioveHun
00 NiYnnNbHOro BXOAY BigHIMAKYOro RiYMnbHUKA iMAYNbCiB, YCTAHOBOYHMIA BXif SIKOrO 3'€eQHaHUi 3
BMXOO0M Orioka yCTaHOBKW HyNs, a BMXigHa UMpPOoBa LMHA MigknovyeHa 4o BXigHoi UMdpoBoi LWNHK
aewmndpartopa, nepwmm BuXig gKoro 3'egHaHMn 3 KEPYOUYMM BXOAOM MEPLUOro aHanoro-umgpoBoro
nepeTBoploBaya i Nepwmnm Kepyrodmm BxogomM 6noka nam'sati, Opyrun Kepyrumi BXig SKOro pasom 3
KepytouMM BXOAOM nepeTBoptoBada dyp'e nigknoyeHi Jo Apyroro Buxody AelumdpaTopa, TpeTin
BUXi4 AKOro 3'eQHaHWn 3 MepLUMM Kepyluum BXOAOM apudMeTU4HOro Onoka, a 4eTBepTuin BUXIA
NigKIIOYEHNA 00 KEpYOYOro BXOAY NepLUOro perictpa, BUXig AaTynka Hanpyru 3'eqHaHui 3i BXOAOM
nepLUoro aHanoro-umdpoBOro nepeTBoptoBaya, BUXiAHA UM@pPOBa LUMHA SKOro nigkniveHa Ao
BXiAHOI UUpPOBOI LWKMHKM 6Gnoka nam'aTi, BuUXigHa uudpoBa LWKMHA HAKOro 3'egHaHa 3i BXiQHOM
LMdpOoBOIO LWMHOK nepeTBoptoBaya Pyp'e, nepLua i gpyra BUXigHi LMAPOBI LUMHK SKOro, a TakoX MOro
Kepyloumin Buxig, NigkmntoveHi, BignoBigHO, OO NepLllol i Apyrol BXigHWMX UWMAPOBUX LUWH i OpYroro
Kepytodoro Bxoady apudmeTtmdHoro 6noka, BuxigHa uUM@poBa LWMHA SAKOro 3'edHaHa 3 MepLuoto
BXiAHOK UMEPOBOIO LLIMHOK nepLuoro dyHKUioHanbHoro 6noka, gpyra BxigHa undpoBa LWMHA SIKOTO
nigknioveHa A0 BUXIQHOI UMMPOBOI LIMHM OPYroro aHasnoro-undgpoBoro nepeTBoptoBaya, BUXid
AaTymMka Hanpyrm yepes nepeTBoptoBaY 3MIHHOI Hanpyr B MOCTiIHY Hanpyry 3'€egHaHuWin 3 NepLimm
BXOAOM MEPLLOro NOMHOXYyBava CurHanis, ApYrun BXi4 SKOro NiOKMIOYEeHWn OO0 BUXOAY AaTyuka
CTPyMy 4Yepes3 nepeTBopioBay 3MIHHOro CTPyMy B MOCTIMHY Hanpyry, a Buxig 4yepe3 maclutabyroummn
nigcvnioBay 3'egHaHWiA 3 NepLUMM BXOAOM APYroro noMHoXyBaya CUrHanis, BUXig sSIKOro NigKMYeHnn
A0 BXOAY ApYyroro aHanoro-undpoBoro nepeTsoptoBaYa, a Apyrun BXia 3'€gHaHui 3 Buxogom 6noka
0BYMCMNEHHS KOCMHYCa KyTa 3CyBY CUrHaniB, BXif SKOro MigKMYeHnn 4o BUxody UmMdpo-aHanoroBoro
nepeTesoptoBaya, BxigHa UMpoBa LIMHA SKOro 3'eqHaHa 3 BUXIAHOK UUMPOBOIO LUWMHOW ApYroro
pericTpa, Kepylu4un BXig AKOro nigkmwveHuin 0O OpYyroro Buxody AewudpaTopa, BuUXig Lpyroro
reHepaTopa iMnynbcCiB 3'€gHaHni 3 NepLMM BXO4OM APYroro fioriyHoro enemeHTa |, o gpyroro Bxoay
SIKOro Yepes NepLUnii NoriyHum enemeHT HI nigknioYeHnn Buxig nepworo KomnapaTtopa, Buxig gatymka
CTPyMy 4epe3 Opyrmin komnapartop 3'€edHaHui 3 TpeTiM BXOOOM LpPYroro foriyHoro enemeHTa |, a
TakoX 4epes Apyrurh noridHuMn enemeHT HI nigkniovYeHnn [o YCTAaHOBOYHOrO BXOAY TPETbOro
niYnnbHWKa IMNYNbCIB, NIYUNBHUIA BXi4 AKOro 3'€e4HaHWIA 3 BUXOAOM OPYroro rioriyHoro enemeHTa |, a
BMXigHa uucpoBa WKHa nigknoyYeHa 4o BXiAHOI LMdPOBOI WWMHU APYroro perictpa, BUXOAN MepLUOro
Ta [Opyroro JdatyvkiB TemnepaTypu 3'egHaHi, BignoOBigHO, 3i BXxogamMu nepwworo Ta ApYyroro
nepeTBoploBaYviB TemnepaTypu B MOCTIMHY Hanpyry, BMXOOM SKUX, BIONOBIAHO, MiQKOYMEHI A0
nepLUoro Ta Apyroro BXo4iB TPETbLOro kKoMnapaTopa, BuXig SKoro 3'€AHaHuim 3 TpeTiM BXOAOM NepLuoro
€reKTPOHHOrOo Kno4a, nepLunn 1a Apyrui BXOAM SIKOTro MiAKMoYeHi, BignoBigHO, A0 BUXOAIB NepLUoro
Ta Qpyroro nepeTBoploBayiB TemMnepaTypu B NOCTIMHY HaNpyry, a BuXig 3'€QHaHni 3 nepmnm BXOAOM
OPpYroro enekTPoOHHOro Krioya Ta 3 nepluvMm BXOOOM YeTBepToro komnaparopa, ApYrvi BXig SKOro
pasom 3 JOpyrMM BXOOOM [pYroro enekTpoHHOro Krwya nigkniodeHi o BUXody TPeTboro
nepeTeBopioBaya Temnepatypu B MOCTINHY Hanpyry, BXif $KOro 3'€eAHaHuMiM 3 BUXOOOM TPETbOro
Jatyuka TemnepaTtypu, BUXi4 4YeTBepTOro komnapatopa MigknioYeHun OO0 TPeTboro BXo4y OpYroro
€rNeKTPOHHOro Krya, ApYruin BXiA TPeTbOoro aHanoro-umMdpoBoro rnepeTsoproBayda nigknoyYeHun 0o
TPeTbOoro BMxoAy Aelumdpartopa, a BuxigHa umdposa WrHa 3'eqHaHa 3 nepLuoto BXiAHOK LUndgpoBoo
LWMHOK UMdPOBOro cymaTopa, Apyra BXxigHa uudpoBa LMHA $KOro nigkryeHa A0 BuXigHOT
uncppoBoi WKHM neporo yHkUioHanLHOro 6roka, a BuxigHa LMdpoBa LWKUHa 3'e¢dHaHa 3i BXigHOM
LUMPOBOKD LUMHOK MEPLUOro perictpa, BuxigHa uudpoBa WMHA SAKOro MigKMYeHa [0 BXigHOI
uncpoBOi WKMHK Jpyroro dyHKUioHanbHOro 6mnoka, BuxigHa uMdpoBa LWKMHA SKOro 3'edHaHa 3i
BXiIHOKO LM(POBOKO LUNMHOK KOMyTatopa, SKUA BiAPI3HAETbBCA TUM, WO BBEAEHO [aTyuK
TeMnepaTypu HaBKOMULLHLOrO cepefoBuLla, YeTBEepPTUMW MepeTBoploBaY Temnepatypu B MOCTINHY
Hanpyry Ta aHanorosuMiW cymatop, nNpuYoMy BMXi [JaTuvMka TemnepaTypu HaBKOMULIHLOMO
cepefoBULLA NiAKMIOYEHU OO0 BXOAY YEeTBEPTOro nepeTsoproBaya TemnepaTypu B NOCTIVHY Hanpyry,
BUXig SKOro 3'€4HaHUI 3 NepLUMM BXOAOM aHanoroBoro cymartopa, Apyrun Bxig SKoro nigknoYeHun oo
BMXOQY OpYroro enekTpoHHOro Kr4va, a BuXid 3'€4HaHMKA 3 MeplimMm BXOAOM TPETbOro aHanoro-
LMdpoBOro nepeTsoptoBava.
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