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(57) Pedpepar:

MoHoimiTaHCcHMI noriyHmin C-enemMeHT | MICTUTb TPUMOMIOCHUK, NepPLUNA KOHAEHcaTop, BUXIOHY KNemy
Ta KrnemMy 3asemneHHs. TakoxX B HbOro BBEAEHO nepLuni nepemMmkad, nepLunin BXig SKoro nig'eqHaHunim
Yyepe3 nepLIMiA KOHAEHcaTop A0 KreMu 3as3eMneHHs, Opyrun BXxig nig'egHaHun depes apyrui
KOHOEeHcaTop A0 Knemu 3as3eMieHHs, a BUXig nig'egHaHvni vyepes nepwini BiApi3oK NiHii nepedadi oo
nepLloro BMBOAY TPUMNOIIIOCHMKA, OPYrM nepemmnkad, nepLumn Bxig SKoro nig'eqHaHUn yepes TpeTin
KOHOeHcaTop [0 Kremu 3asemiieHHsa, OpYruid BXid nig'edHaHuin Yepes 4eTBepTUid KoHAeHcaTop A0
Knemun 3asemreHHs, a Buxig nig'eqHaHumn Yyepes Apyruin BiApPI3OK NiHiT nepeaadi 4O TPeTboro BUBOAY
TPUNONIOCHUKA, Ta N'ATUIA KOHAEHCATOP, AKUM NIAKMIYEHUA MK APYrMM BUBOLOM TPUMOMOCHMKA Ta
BUMXiQHOO KINeMolo.
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KopucHa mopenb HanexuTb A0 ranysi obuymcnioBarnbHOI TexXHiKM, aBToMaTuKM i Moxe OByTu
BUKOPUCTaHa AK NOTiYHUA enemeHT |.

AHanoroMm 3anponoHOBAHOro MPUCTPOKD € NOrYHUIA enemMeHT |, SKMn MICTUTb OAaHoMepexiaHun
TPaH3UCTOP, eMiTep AKOro 3'eAHaHU Yyepe3 TPETIN Pe3ncTop 3 LUMHOK XXUBIIEHHS | Yyepe3 nepLunmn
KOHAeHcaTop 3 nepLimMM BXOOOM MPUCTPOIO, MEepLUnin BXiA NPUCTPOIO 3'€QHAHWIA 3 NEpPLUMM KIHOYeM,
nepLUni BUBIO NepLUIoro pesucropa 3'€4HaHO 3 NMepLunM Kvem, Opyruin BMBIO NepLuoro pesucropa
3'egHaHO 3 3aranbHO LWKMHOMD, Apyra 6asa nepLworo ogHONEpPEXigHOro TpaH3ucTopa 3'eaHaHa yYepes
YeTBEPTUI PE3NCTOP 3 LUMHOK XMBMEHHSA, Apyra 6as3a neplioro ogHoMepexigHoro TpaH3ucTopa
3'egHaHa 3 BMXOAOM MPUCTPOLO, neplia Gasa mepLioro ogHonepexigHoro TpaHauctopa 3'edHaHa 3
3aranbHOK WKHOW, Apyra 6asa gpyroro ogHonepexigHoro TpaH3ucTopa 3'egHaHa 4vepe3 N'atun
pesncTop 3 LWMHOK >XUBMNEHHs, Aapyra 6Gasa gpyroro OofgHOMNEpPExXigHOro TpaH3ucTopa 3'edHaHa 3
BMXOOOM MNPUCTPOto, nepia 6asa gpyroro ogHonepexigHoro TpaH3ucTopa 3'egHaHa 3 3ararnbHoR
LLUMHO, eMiTep ApPYroro OAHONEepexiAHOro TpaH3ncTopa 3'eQHaHO Yyepes LLIOCTUI PEe3NCTOP 3 LUMHOK
XMBMEHHA | 4Yepes3 OpyrMin KOHAeHcaTop 3 APYrMM BXOAOM MPUCTPOIO, APYrni BXig MpUCTPOIO
3'eQHaHW 3 APYrMM KoYeM, NepLUMiA BMBIG OPYroro pesucrtopa 3'€egHaHo 3 OpYrnM KIlodem, apyrumn
BMBIf, APYroro pesvcropa 3'e4HaHo 3 3aranbHoto wuHoto. (MaTt. Ykpainm, Ne 51011, MINK HO3K 19/20;
ony6n. 25.06.2010, Bron.Ne 12).

Heponikom aHanora € Moro He4oCTaTHA eHepreTuyHa edPekTUBHICTb.

Hainbnmxymm aHanorom Ao 3anpornoHOBAHOro NPUCTPOI0 € ONTOIMITAHCHUI NOTYHUIA eneMeHT |,
AKMA MICTUTb OOMEXyBanbHUI pe3ncTop, CiflbHY LUMHY, B NOAAnbLIOMY KNeMy 3a3eMMEHHS, LUUHY
XMBNEHHS, BiNoNApHMI TpaH3MCTOp, B NodarnblLIOMy TPUMOMOCHUK, TP (DOTOPE3NCTOPK, PO3ainoBui
KOHAEHCATop, NPUYOMY KONEKTOP, B NOSANbLUOMY MEPLUNA BUBIL TPUNOSOCHMKA, 3'€4HAHO 3 KNEMOK
3a3eMIIeHHs, emMiTep, B NoganblIOMy APYrMiA BUBIL, 3'€QHAHO 3 NepLiMM BMBOAOM OOMEXyBanbHOro
pesncTopa, ApYyrii BMUBIO SIKOTO 3'€4HAHO 3 LUMHOK XMBMAEHHS, MK NepLiMM BUBOAOM TPUMOMNOCHUKA
Ta nepwvM BMBOOOM OBOMexXyBanbHOro pesnctopa nig'eqHaHo neplini BMBIA4 KOHAEHcaTopa, Apyrumn
BMBIO AKOro 3'€AHaHO 3 BUXIAHOK Kremoto, Ao 6asu TpUnonicHuka, B noganblioMy TPeTin BUBIA,
nocnigoBHO nig'egHaHo Tpu poTopesncTopu, NpuyoMy APYruin BUBIL TpeTboro doTopesncropa
3'egHaHo 3i knemoto 3asemneHHs. (Mat. Ykpainm Ne 71412, MIK HO3K 19/20, onybn. 10.07.2012,
Bron. Ne 13).

Heponikom Hanbnux4oro aHanora € Moro HegoCTaTHS eHepreTuyHa edPeKTUBHICTb.

B ocHoBy kopucHOI Moaeni nocTaBfneHa 3ajaya CTBOPEHHS MOHOIMiTaHCcHoro noriyHoro C-
enemeHTa |, B AKOMY 3a paxyHOK BBEJEHHSI HOBUX eNeMEeHTIB Ta 3B'A3KiB 4OCAracTbCA MOXIIMBICTb
peanizauii @yHKUii | WAAXOM 3MiHW XapakTepy iMMiTaHCy Ha BXOAi NOMYHOro enemMeHTa Ta
BMKOPUCTAHHA BiApi3Ky NiHii nepegadi, Wo np1M3BoanTb 40 NiABULLEHHS eHEepPreTUYHOI e(PeKTUBHOCTI.

lMocTaBneHa 3agadva BUPILYETLCA TUM, WO B MPUCTPIA, SAKUA MICTUTb TPUMONIOCHUK, NepLuui
KOHAeHcaTop, BUXIAHY KNemy Ta Knemy 3aseMIieHHs, BBEAEHO MepLunin nepemukad, nepimi Bxif
SAKOro nig'eQHaHUM Yepes3 neplinn KoHAeHcaTop OO KNeMu 3a3eMNeHHs, Apyrui Bxig nig'egHaHumn
yepes Opyrun KoHOgeHcaTop A0 KneMu 3a3eMIieHHs, a Buxig nig'eqHaHuin Yyepes nepLlunin Bigpisok niHii
nepeaadi 4O NepLIOro BMBOAY TPUMOMIOCHUKA, APYryi nepemukad, neplunin Bxig AKoro nig'eqHaHwmii
yepes3 TpeTin KoHAeHcaTop OO0 KNemu 3as3eMneHHs, ApYrvi BXid nig'eqHaHUn yepes YeTBepTUN
KOHAeHcaTop A0 KNnemu 3a3eMreHHsl, a Buxig nig'egHaHvin yepes Apyrni Bigpi3ok niHil nepegavi oo
TPEeTbOro BMBOAY TPWUMOMIOCHUKA, Ta N'ATUMA KOHAEHCATOP, KU NiAKMIOYEHUA MK APYrM BMBOOOM
TPUNOJIOCHMKA Ta BUXIOHOK KIEMOH0.

Ha ¢oir. 1 HaBeaeHO cxemy MOHOIMITaHCHOrO fnoriyHoro C-enemeHTa l.

Mpuctpin MicTUTL Nepwun nepemukad 1, nepwuin BXid SKOro nig'egHaHWA 4epes nepLuni
KoHOeHcaTop 3 A0 Knemu 3a3eMfeHHs, Apyrnin BXig nig'eqHaHumn Yepes gpyrui koHaeHcaTtop 4 0o
Knemu 3a3eMIieHHs, a BUXig nig'eaHaHuin Yyepes nepLumvn Bigpi3okK MniHii nepegavi 2 4o nepLuoro BMBogy
TpUNosntocHWKa 5, Apyrui nepemukad 7, nepLunn BXig SKOro nig'egHaHun Yepes TpeTi koHaeHcaTop 9
0O Knemu 3aseMrfeHHs, Apyruin BXia nig'eqgHaHun yepes3 4deTBepTuin kKoHaeHcatop 10 Oo knemwu
3a3eMIeHHs, a Buxig nig'eqHaHnin yepes Opyrumn BIApi3OK NiHiT nepepavi 8 OO TpeTboro BMBOAY
TpunosntocHuKa 5, Ta N'aTUin koHaeHcaTop 6, AKMI NIOKNIOYEHUI MiXK APYrMM BUBOAOM TPUMOMOCHMKA
5 Ta BUXiQHOIO KNEMOI0.

MpucTpin npaule HacTynHUM 4YuHOM. B 3anponoHoBaHOMY fOFYHOMY erneMeHTi B SKOCTi
iHbopMaLiHOro napameTpa BUKOPUCTOBYETHCS 3HA4YeHHs eMHicHoro onopy C

OBbMexnmo HynbOBWUM MOFMYHMI piBEHb [Aiana3oHOM 3MiHW BXiAHOI E€MHOCTI (0+Cex.o), a

OAWHWYHMA piBEHb - [diana3oHOM (CBX.H+CBX.B). [Ona 3abesnevyeHHs 3amacy CxemMu Mo
3aBafOCTIMKOCTI, 3a4al0Tb BEPXHIO MEXY HYNbOBOrO fOrMYHOrO PiBHA Ha BMXOA4i CXEMW 3a YMOBM

Cenmx.08epx. <Cax.08 MpyM UBOMY HWXKHA MeXa LbOro pPiBHSA Camxor =0 Buxogauu 3 Bumor
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3aBafOoCTIMKOCTI KOPAOHY NOrMYHOro piBHA | Ha BMXOA4i CXeMu BM3HAYaEMO 3 YMOB: Canx(ne. <CF-tx(l)B-,

Cams = Cex®)B | 3 ypaxyBaHHSM BBeJeHUX obmexeHb, obnacTi poboT! MOHOIMITAHCHOrO NOriYHOro
C-enemeHTa | BU3HavaloThCs 3alITpmuxoBaHumm ksagpatamu "0" i "1" Ha dpir. 2.
BuxigHuin eMHicHMIA onip cxemMu 3a YMOBM, LLO OOBXMHA BCiX CNOMAyYHUX BiApi3KiB NiHiT nepegavi

I<<X, me A - gOBXWHA eneKkTpoMarHiTHol XBuni B NiHil nepegadyi, 4opiBHIOE
CBxlCBXZ
Cex1 +Cax2 (1)
PiBHAHHA (1) onucye iMiTaHCHY nepegaBarnbHy XapakTepucTuKy CXemu, Lo npeacTaBnse B

CBMX :C5 +

KoopamHaTtax Cex1 i Cex2 cimeiictBO PiBHOGIYHMX rinepbon, NONOXEHHs1 AKX MOXE PerynioBaTmucs
BEJTMYMHOK N'ATOro KoHgeHcaTopa 6.

Ha cpir. 2 HaBegeHo iMiTaHCHY nepefaTodHy XapakTepUCTMKY MOHOIMITaHCHOro noriyHoro C-
enemeHTa l.

TpunontocHuk 5 cnyrye ans KoMmmyTauil neplioro nepemukada 1 i gpyroro nepemukaya 7 3
BUXIiZHOKO KNEMOIO.

Akwo nepmin nepemukay 1 6yae nig'eaHaHWii 4o APYroro KoHaeHcaTopa 4 (C2<Cs) 1a Apyruii

nepemukad 7 6yge nig'eqHaHum 4o YetBepToro koHgeHcatopa 10 (C4 < C5)’ TO Ha BMXoai cxemu dyae
piBEHb iMiTaHCy, WO BignoBigae norivHoMy Hyrmnto. AKWO nepwmnin nepemunkad 1 6yge nig'egHaHui Oo

Apyroro KoHgeHcaTopa 4 (C2<C5), Ta gpyrvn nepemukad 7 Oyge nig'egHaHun Oo TpeTbOro
KoHgeHcaTtopa 9 (Cs >C5), TO Ha BMXOAi cxemu Byae piBeHb iMiTaHCy, WO BiANOBI4AE MOrYHOMY
Hynto. AkWwo nepwuin nepemukad 1 Oyade nig'eaHaHM OO Meplloro koHaeHcaTopa 3 (C1>Cs), Ta

apyruin nepemukad 7 6yage nig'eaHaHuMnm oo 4eTBepToro koHgeHcatopa 10 (C4 <C5), TO Ha BuXxoAi
cxemun Oyae piBeHb iMiTaHCy, WO BianoBigae NoriMHOMY Hynto. AKWo nepwun nepemukad 1 6yne

nig'edHaHWin o nepLioro koHgeHcaTopa 3 (C1>C5), Ta gpyrunm nepemukad 7 6yge nig'egHaHunm oo

TpeTboro KoHgeHcatopa 9 (C3 >C5), TO Ha Buxodi cxemMu Oyde piBeHb iMiTaHCy, WO BignoBigae
TNOTIYHIN oanHUL.

HaepaeHi moxnumei koMbiHaLlii MOriYHMX CTaHiB BianoBiaaTe TabnuLi iCTUHHOCTI MOHOIMITAHCHOrO
noriyHoro C-enemeHTa |.

Tabnuus iCTUHHOCTI MOHOIMITaHCHOro noridyHoro C-enemenTa |

CBXl CBXl CBI/IX
0 0 0
<Cg <Cs Cs
1 0 0
>Cg <Cs Cs
0 1 0
<Cg >Cg Cs
1 1 1
>Cjg >Cjg >Cjg

MpucTpin peanisye noriyHy gyHKUitO |, HE BUKOPUCTOBYHOUM NPU LIbOMY [Xeperno XUBSIEHHS, Lo
CBiOYMTb MPO BUKOHAHHSA MOCTaBMEHOI 3a4aui.

®OPMYIJIA KOPVUCHOI MOLENI

MoHoimiTaHCHUI noriyHUn C-eneMeHT |, KM MICTUTb TPUMNONIOCHUK, NepLUnn KOHAEHCATop, BUXIAHY
KNnemy Ta Krnemy 3a3eMrieHHs, SKUA BiAPISHAETBLCA TUM, LLO B HLOrO BBEAEHO MNepLUUn nepemukad,
nepLUnn BXig sIKOro nig'eaHaHun Yepes nepLuri KoHAEeHcaTop A0 KNeMu 3a3eMrleHHs, ApYyrun BXia
nig'eqHaHMn Yepes ApYyrvi KOHAEHcATop OO0 KNemu 3as3eMneHHs, a Buxig nig'egHaHui Yyepes nepLumn
Bipi3OK MiHii Nepeaayi 4o NepLloro BMBOAY TPUMNOMNIOCHMKA, APYrUM NepeMukad, nepLunmn BXig siKoro
nig'eqHaHWn Yepes TPeTi KOHAEeHcATop A0 KNeMu 3a3eMreHHs, ApYrvi BXig nig'eqHaHuin yepes
YeTBEPTUN KOHOEHCATOP A0 KNemu 3as3eMrieHHs, a BUXig nig'egHaHun yYepes Opyrumn BigPi3OK MiHil
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nepegayi OO TPeTbOro BUBOAY TPUMOMIOCHMKA, Ta N'ATUA KOHAEHCATOp, AKWW MigKMHOYEHUA MK

apyrmm BmBo4OM TPUNOJKOCHUKa Ta BUXiQHOIO KIEMOIO.
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