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(57) Pedpepar:

MikpoenekTpoHHUI NepeTBOptoBaY BOJOrOCTI MICTUTL DXKEPEeno NOCTINHOI Hanpyrn, 0AHO3aTBOPHUN
MonbOBUI TPaH3MUCTOpP, ABa pe3ncTtopu. BeegeHo 6inonspHuin TpaH3MCTOp, ABO3aTBOPHUIA NONbOBUMN
TPaH3UCTOP, BOMOrovYyTNUBUIA pPEe3UCTOp, ABa pe3uctopu, OGnokyBanbHUM KOHAEHcATop Ta [ABa
koHaeHcaTtopu. lNMepwunn nontc mrepena NocTiMHOT Hanpyr 3'€gHaHo 3 NepLuMM BMBOOOM MNEPLLOro
pesuctopa, 3 nepwum BMBOAOM ONOKyBanbHOrO KOHAEHcaTopa, 3i CTOKOM OAHO3aTBOPHOMO
NnonbOBOro TpaH3ucTopa Ta 3 MeplrMm BMBOOOM 4YeTBepToro pesuctopa. [Opyrvi BMBIg nepLuoro
pe3ucTopa 3'€4HaHO 3 KaHanom OAHO3aTBOPHOrO MOMbOBOrO TpaH3WCTOopa Ta 3 APYrMM BUBOAOM
nepLloro KoHaeHcatopa, neplnini BMBIO SIKOro 3'€gHaHO 3 BUTOKOM Ta 3aTBOPOM OOHO3aTBOPHOrO
NnonboOBOro TpaH3UCTopa, 3 Mepwum BUBOAOM [pYyroro pesnctopa Ta CTOKOM [ABO3aTBOPHOMO
NonbOBOrO TPaH3UCTOpa, AKMIN 3'€AHAHO 3 APYrMM 3aTBOPOM ABO3aTBOPHOIO NOSIbOBOrO TPaH3UCTopa,
nepLuMin 3aTBOp AKOro 3'e4HaHO 3 ApPYrMM BMBOLOM 4YeTBEpTOro pesucrtopa. [pyrui BuBig mxepena
MOCTINHOI Hanpyrn 3'€QHaHO 3 ApPYrMM BUMBOAOM ONOKyBarnbHOrO KOHAEHcaTopa, 3 APYrMM BUBOLAOM
BOSIOrOYYTNIMBOrO pe3ucTopa, nepwui BMBI4 SKOro 3'€dHaHO 3 MepwuMMm  BMBOOOM  OPYroro
KoHAeHcaTopa Ta nig'egHaHo Ao 6a3um GinonapHoro TpaHaucTopa. lNMeplwuin BUBIL BOMOroyyTrMBOrO
pesucTtopa 3'edHaHO 3 OpyruM BMBOOOM [pYroro pesuctopa, 3 neplwvMm BUBOAOM TPeTboro
pesucTopa, OpPYrui BMBIA SKOro nig'egHaHo A0 3'edAHaHMX Mk cobol BMTOKOM [BO3aTBOPHOro
MoONbOBOro TPaH3UcTopa Ta eMITEPOM OINOMAPHOro TPaH3UCTOpa, KOMEKTOP AKOro 3'€AHaHO 3 ApYrum
BMBOAOM [pYyroro KoHAeHcaTopa, 3 ApyrMM BKMBOAOM BOMOroYyTNMBOro pesnuctopa, 3 ApYyrum
BMBOAOM OnoOKyBanbHOro KoHaeHcatopa Ta 3 APYrMM BMBOOOM [DKepena MoCTiNHOI Hanpyru, ki
nig'eAHaHo 40 3a3eMI1eHHS.
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KopucHa mogenb HanexuTb A0 06nacTi KOHTPONbHO-BUMIPHOBASIbHOI TEXHIKM i MOxXe OyTu
BUKOpPUCTaHa Ans 6e3ynUHHOrO KOHTPOM0 BOMOroCTi B Pi3HOMaHITHUX MPUCTPOSX aBTOMAaTUYHOrO
KepyBaHHS TEXHOMNOTYHMMK NpoLiecamu.

Bioomnii npucTpin aons BMMiptoBaHHSA BOSOrOCTi, IKM MICTUTb CcnewianbHy nniBky. Ha uio nnisky 3
OBOX CTOPiH HanunioTb €NnekTpoau i3 3onota. TakMM YMHOM MMiBKa € AieNeKTPUMKOM MrOoCKOro
kKoHaeHcatopa. [lpu Aii BomorM Ha nNNiBKy 3MIHIOETbCA EMHICTb KOHOeHcaTopa. 3MiHa €MHOCTI
KOHAeHcaTopa MNepeTBOPIETLCA B 3MiHY Hanpyru, sika 3a AOMOMOroK BUNPAMMSOYOro NpUCTPORD
BUMNPAMASIETLCS | NOTIM NigcuntoeTbest 4o 15 B [Burne6 I'. Jatumku. - M.: Mup, 1989. C. 113-125].

Henonikom NpuCTPoI € HENIHINHICTD | HU3bKa LIBMAKICTb CnpaLuoBaHHS, LLO 3HAYHO YCKMagHE
BUMIpIOBaHHA BENUYUHW BiHOCHOT BOOroCTi.

Haibinbw 6nn3bkum aHanorom 4o 3anpornoHOBAHOI KOPUCHOI MOAENI € iHTerpanbHUin BUMiptoBaY
Bonorocti [bytypnmH A.H., KpytoBepueB C.A., YuctskoB KO.[l. MUKPO3INEKTPOHHbIE OaTYMKK
BNaXXHOCTU. 3apybexHas anekTpoHHast TexHuka. - Ne 9, 1984. - C. 42-43]. lMNMpucTpin mMicTuTb ABa
NONbOBUX TPAH3UCTOPWY, B NOAanbLIOMY O4HO3AaTBOPHI, BUTOKM AKMX 3'egHaHi Mk coboto, Ha 3aTBopi
OfHOr0 3 SIKUX CTBOPEHO rpebiHYacTy CTPYKTYpy BONOrOMYTNIMBOrO Martepiany, AXepeno nocTiiHOl
Hanpyrn, OBa pes3ncTopy Ta Tpu OudepeHLUinHi kackagu. 3aTtBop TpaH3UCTopa 3 BOMOrOYYTMMBOO
CTPYKTYPOLO 3'€QHAHMI 3 [KEPEerioM NOCTIHOI Hanpyru, 3aTBOp APYroro OAHO3aTBOPHOIO MOSIbOBOrO
TpaH3ucTopa 3'egHaHo 3 TpeTim andepeHuiiHum kackagom. CTOkM 060X O4HO3aTBOPHUX MOMbOBUX
TpaH3ucTopiB 3'egHaHi 3 nepwuMm Ta OpYyrMM AudepeHUinHMMK Kackagamu, napanenbHO SKUM
BBIMKHEHi JjBa pe3nCTOpW.

Heponikom Takoro mMpuUCTpol € HEBWCOKa YYTNMBICTb, 0COBNMBO B 0ONacTi HU3bKMX 3HAYEHb
BiJHOCHOI BOJIOrOCTi, WO MOSICHIOETLCA HE3HaYHUMWU 3MiHaMW CTPYMY KaHany nepLioro rnofiboOBOro
TpaH3ucTopa, 3yMOBNEeHNMUN ManMn 3Ha4YeHHAMU BiAHOCHOI BOJIOrOCTi.

B ocHoBYy KOpuCHOI Mofeni nocTaBneHa 3ajaya CTBOPEHHS MIKPOENeKTPOHHOro nepeTBoproBava
BOMOrOCTi, B SKOMY 3@ paxyHOK BBEOEHHS HOBWX €IleMEHTIB i 3B'A3KiB MK HUMWU [OCAraeTbcs
MOXIUBICTb NEPETBOPEHHSI BIAHOCHO| BOMOroCTi B YaCTOTY, WO MiBULLYE YYTNMBICTb BUMIPIOBaHHS
BiJHOCHOI BOMOroOCTi.

MocTaBneHa 3agayva BUPIWLYETLCA TUM, WO Yy MIKPOENEKTPOHHUI NepeTBOpoBaY BOMOroCTi, AKUN
MICTUTb AXepeno NoCTiNHOT HanpyrM, 0ogHO3aTBOPHWIA NOMBbOBUI TPaH3NCTOP, ABa PE3NCTOPMU, 3riaHO 3
KOPVCHOK MOAEeNNo, BBeAEHO O6iNonsApHUA TpaH3UCTOP, ABO3AaTBOPHUN MNOMbOBUA TPaH3UCTOP,
BOMOrOYyTNMBUIA PE3NCTOp, ABa pe3ucTopu, GNOoKyBanbHUI KOHOEHcaTop Ta [Ba KOHOEeHcaTopw,
npuyoMy neplnin Nomc aKepena MNOCTINHOT Hanpyrn 3'egHaHO 3 MNeplnmM BMBOAOM MEPLLOro
pesuctopa, 3 MepwvM BMBOAOM OrnokyBaribHOro KoHAeHcaTopa, 3i CTOKOM O4HO3aTBOPHOrO
NonbOBOro TPaH3UCTOpa Ta 3 MepLnM BUBOAOM YeTBEpPTOro pesucrtopa, ApYruin BMBIA MNepLloro
pesncTopa 3'€4HaHO 3 KaHarnoM OAHO3aTBOPHOro MOMbOBOrO TpaH3UcTopa Ta 3 APYruM BUBOAOM
nepLUoro KoHAeHcaTopa, NepLunin BUBIO SKOro 3'€4HaHO 3 BUMTOKOM Ta 3aTBOPOM OLHO3aTBOPHOMO
NnonbOBOro TpaH3ucTopa, 3 MepluMm BUBOAOM [pYroro pesucropa Ta CTOKOM [BO3aTBOPHOroO
NoNbOBOrO TPaH3MCTOPA, KU 3'€QHaHO 3 APYrMM 3aTBOPOM [BO3aTBOPHOIO NOSIbOBOrO TPAH3UCTOPA,
nepLinin 3aTBop AKOro 3'€4HaHO 3 ApYrMM BUMBOOOM YeTBEpTOro pes3ncrtopa, ApYyryi BUBIA mxeperna
MOCTINHOI Hanpyru 3'egHaHo 3 ApYrMM BUBOAOM OnoKyBanbHOrO KOHOEHcaTopa, 3 OPYruM BUBOLOM
BOMOroYyTNMBOro pes3ncTtopa, nepwun BMBIL SKOro 3'egHaHO 3 nepwvM  BUBOAOM  OPYroro
KoHOeHcaTopa Ta nig'egHaHo Ao 6asu OinonspHOro TpaH3ucTopa, KpiM TOro, MNepluni BuBIAO
BOMOroYyTNMBOro pesucropa 3'€4HaHO 3 ApyrMM BMBOOOM OpPYroro pesucropa, 3 nepivum BUBOLOM
TPeTboro pesuctopa, APYrMn BUBIO SKOro nig'edHaHo [0  3'egHaHMX MK CODOOH  BUTOKOM
ABO3aTBOPHOrO MOfIbOBOrO TpPaH3MCTOopa Ta emiTepom BinonspHOro TpaH3uMcTopa, KOMEKTOp SAKOro
3'eQHaHO 3 ApyrMM BMBOOOM APYroro KoHaeHcaTopa, 3 ApyrmM BUBOLOM BOMOrovyTNIMBOro pesucropa,
3 Apyrum B1BOAOM BIOKyBanbHOro KOHAeHcaTopa Ta 3 APYrMM BUBOAOM JKepera NocTiNHOT Hanpyru,
SKi Nig'egHaHO OO0 3a3eMIeHHs.

Ha kpecrneHi HaBegeHO cxeMy MIKpOeneKTpOHHOro nepeTBopioBaYva BOOrOCTi.

MikpoenekTpoHHUIA nepeTBOpIOBaY  BOMOFOCTi  CKMajaeTbCs 3 [BO3aTBOPHOrO  MNOSIbOBOro
TpaH3uctopa 1, OGinonsgpHOro TpaH3ucTopa 2, BUTIK Ta €eMiTep SKMX MK Ccobow 3'efgHaHi,
OAHO3aTBOPHOrO NOMLOBOrO TpaH3ncTopa 9, nepworo pesuctopa 8, apyroro pesuctopa 11, TpeTboro
pesnctopa 3, 4eTBepToro peauctopa 12, BONOroyyTnMBOro pesuctopa 5, 6n0KyBanbHOro
KoHOeHcaTopa 6, nepworo kKoHaeHcaTtopa 10, gpyroro KoHaeHcaTopa 4 Ta [mKepena MocTinHOT
Hanpyrn 7, NpMyoMy MepLUMi MOMKC AXepena NocTiHOT Hanpyru 7 3'€AHaHui 3 neplivM BUBOAOM
nepworo pesuctopa 8, 3 nepwum BMBOAOM OrnokyBanbHOro KoHgeHcatopa 6, 3i CTOKOM
OZ1HO3aTBOPHOrO MOMNbOBOrO TpaH3ucTopa 9 Ta 3 NepLIMM BUBOAOM HYETBEPTOro pesuctopa 12, opyrun
BMBIO nepLuoro pesuctopa 8 3'egHaHUN 3 KaHanoM OOHO3aTBOPHOrO MOMbLOBOro TpaHaucTopa 9 Ta 3
Apyrum BUBOAOM nepLuoro koHaeHcatopa 10, nepwmnii BUBIA SKOro 3'€AHaHMN 3 BUTOKOM Ta 3aTBOPOM
O[HO3aTBOPHOrO MOSIbOBOr0 TpaH3ucTopa 9, 3 nepwnm BUMBOAOM ApPYroro peaucrtopa 11 1a cTOKOM



10

15

20

25

30

35

40

45

50

UA 162699 U

ABO3aTBOPHOrO MOJSIbOBOrO TpaH3ucTtopa 1, skuMi 3'€egHaHO 3 ApYyrMM 3aTBOPOM [BO3aTBOPHOIO
NnonboBOro TpaH3ucTopa 1, nepLunin 3aTBOP AKOro 3'€AHaHO 3 APYrMM BUBOOOM YETBEPTOro pesncropa
12, gpyrvi BuBIO [Xepena MOCTIMHOI Hanpyru 7 3'€egHaHO 3 OpyrMM BUBOAOM OGnoOKyBanbHOro
KOHAeHcaTopa 6, 3 ApyrumM BMBOOOM BOMOrOYYTNMBOrO pesuctopa 5, nepumin BuBig siKoro 3'€QHaHo 3
nepLuMM BMBOOOM ApYroro KoHaeHcatopa 4 Ta nig'egHaHo oo 6asu 6inongpHoro TpaHancTopa 2, KpiMm
TOro, NepLnii BUBIA BONOrovyTnMBOro pesmctopa 5 3'egHaHo 3 ApyruMm BMBOAOM APYroro pesvcropa
11, 3 nepwmmM BMBOOOM TPETLOro pesncTopa 3, Apyrui BMBIA SIKOro nig'eAHaHWA 0O 3'€QHAHUX MK
€000l BUTOKOM ABO3aTBOPHOIO MOMbOBOrO TpaH3ucTopa 1 Ta emitepom GinonsipHoOro TpaHaucropa 2,
KONMeKTop $Koro 3'egHaHO 3 ApyrMM BMBOAOM ApPYroro KoHgeHcatopa 4, 3 ApyrMM BMBOZOM
BOMOroOYyTNMBOroO pesnctopa 5, 3 gpyrMm BMBOAOM OJIOKyBanbHOrO KOHAEHcatopa 6 Ta 3 Apyrum
BMBOOOM pKepena NOCTIMHOT Hanpyrn 7, ki Nig'eaHaHi 40 3a3eMI1eHHS.

MikpoenekTpOHHMUI NepeTBOPIOBaY BOMOrOCTi Mpautoe HACTYMHUM YMHOM:

B nouaTkoBMI MOMEHT 4acy Boriora He Aie Ha BOSOrodyTnueui pesuctop 5. 3a gonomororo
Jxepena nocCTiNHOT Hanpyrn 7 CTBOPIOETLCA TakUN pexuMMm poboTu, KOnu Bia'eMHUN andepeHLuinHun
onip, KWW YTBOPEHO napanenbHUM BKIHYEHHSAM MOBHOMO OMOPY 3 EMHICHOK CKNadoBOK Ha
enekTpoaax konektop 6inonspHOro TpaH3ucTopa 2, CTOKY ABO3aTBOPHOIO NOMbOBOro TpaHauctopa 1
Ta IHOYKTUBHUM XapaKTepoM Ha enekTpodax CTiK-BMTiK OQHO3aTBOPHOro NonbOBOro TpaHsuctopa 9,
BENNYMHA SKOr0 BU3HAYAETLCA NepLUMM pe3nuctopom 8 Ta nepinm koHgeHcatopom 10 npuBoguTb A0
BVHUKHEHHSI €NEKTPUYHMX KONMBaHb B KOHTYpi. Opyrun pesuctop 11, TpeTii pesuctop 3 Ta
BOMOrOYYTNMBUIA PE3NCTOp 5 YyTBOPHOOTL LiMbHWKU Hanpyri, MpU4OMYy €EfeKTPUYHE XMUBIEHHSA
ABO3aTBOPHOrO MOMbOBOrO TpaHancTtopa 1 Ta BinonspHOro TpaH3ucTopa 2 3aneXuTb Bid BEMWYMHU
3MiHM OMOpy BOJIOTOMYTNIMBOrO pe3uctopa 5 3i 3MiHOK BONOroCTi HaBKONULIHBOIO CepefoBULLa, a
OnokyBanbHUA koHOEeHcaTop 6 3anobirae NPOXOMKEHHIO 3MIHHOIO CTPYMY Yepes3 AKepeno MoCTiNHOT
Hanpyru 7. Opyrui KoHgeHcaTop 4 Ta BOSOrovyTSIMBUIA PeE3NCTOP 5 CTBOPIOIOTL 0a303CyBHY NaHKy, a
yeTBepTUN pesnctop 12 cnyxutb Ana 3anobiraHHs npoboio nig3atBopHoro aienektpuka. [pu
HaCTYMHIW 4iil BONOMM Ha BOMOrovyTnMBUA Pe3ncTop 5 3MiHIOETbCA EMHICHA CkragoBa MOBHOMO OMNoOpy
Ha enekTpogax CTiK [BO3aTBOPHOrO MNOMbOBOro TpaH3uctopa 1 Ta Konektop 6GinonsapHoro
TpaH3MCTOpa 2, WO BUKITMKAE ePEKTUBHY 3MiHY YaCTOTU KONUBAIbHOIO KOHTYPY.

®OPMYJIA KOPUCHOI MOJESI

MikpoenekTpoHHMI NepeTBOpPOBAY  BOJSIOTOCTI, HAKMA  MICTUTb  PKEperno MOCTIMHOT  Hanpyru,
O[HO3aTBOPHMIN MONLOBUI TPaH3UCTOP, ABa Pe3ncCTopu, SKMA BiAPI3HAETbLCA TUM, WO BBEAEHO
OinonApHMI TpaH3WCTOp, OBO3aTBOPHMI MONbOBUA TPaH3UCTOP, BOSIOrOYYTNMBUIA Pe3ncTop, ABa
pes3ncTopu, 6NOKyBanbHUI KOHAEHCATOP Ta [Ba KOHAEHcAaTopu, NpUYoMYy MEPLUMIA NOMC Axepena
NoCTiMHOT Hanpyrn 3'egHaHO 3 nepwuM BMBOLAOM MNEPLUOro pesuctopa, 3 Mepwmnm BUBOOOM
OnokyBanbHOro KoHAeHcaTopa, 3i CTOKOM OAHO3aTBOPHOrO MOMbOBOrO TPaH3WcTopa Ta 3 nepluunm
BMBOLAOM YETBEPTOro pe3ucTopa, Apyruin BMBIA MEpLIOro pesuctopa 3'€egHaHO 3  KaHamom
0[]HO3aTBOPHOro MOSIbOBOrO TpaH3ucTopa Ta 3 APYrMM BMBOAOM MEPLUOro KoHAeHcartopa, nepLumn
BMBIO SIKOrO 3'€¢4HAHO 3 BUTOKOM Ta 3aTBOPOM OOHO3aTBOPHOrO MOMbOBOrO TPaH3MCTOpPa, 3 NepLumm
BMBOAOM JpYroro pe3ucropa Ta CTOKOM ABO3aTBOPHOrO MOfbOBOrO TPaH3MCTOpa, AKMN 3'€QHaHo 3
ApYrMm 3aTBOPOM [BO3aTBOPHOrO MOfbOBOrO TPAH3MCTOPa, NepLUMiA 3aTBOP SKOro 3'€AHaHO 3 APYrum
BMBOLOM 4eTBEpPTOro pesuctopa, ApYrui BUBIA [DpKepena MOocCTiMHOI Hanpyru 3'egHaHoO 3 ApYyrum
BMBOAOM OrOKyBamnbHOro KoHZeHcaTopa, 3 APYrMM BMBOAOM BOMOrOYYTNIMBOIO pe3nctopa, nepLuuni
BUMBIf, SIKOro 3'eQHaHO 3 NepLuMM BMBOAOM APYroro KoHAeHcaTopa Ta nig'egHaHo oo 6asm GinonspHoro
TpaH3ucTopa, KpiM TOro mnepLinin BUBIL BOMOrovyTNMBOro pesuctopa 3'eQHaHo 3 ApYyrMM BUBOOOM
Apyroro pesucrtopa, 3 Nepwunm BUBOAOM TPEeTbOro pesucropa, ApYyrvi BUBIL SKOro nig'eqHaHo A0
3'eQHaHMX MixX COBOK BMTOKOM [BO3aTBOPHOrO MOSIbOBOrO TPaH3MCTOpa Ta emitepoM GinonspHoro
TpaH3MCTOpa, KONEKTOp $KOoro 3'egHaHOo 3 ApyrMM BMBOAOM [JpYyroro KoHAeHcaTopa, 3 ApYrum
BMBOAOM BOJIOFOYYTIMBOTO pe3ncTtopa, 3 APYruM BMBOAOM OnOKyBanbHOro KoOHAeHcatopa Ta 3
OpYrum BUBOLAOM Kepena NOCTINHOT Hanpyru, siki nig'eqHaHoO 40 3a3eMIIeHHS.
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