BuHaxig BigHOCWUTBCS [0 €neKTPOBUMIPIOBAaNbHOI TEXHIKM i Moxe OyTM 3acTOCOBaHWMN AN KOHTPOMK Ta
BUMIpIOBaHHs1 nNapameTpiB 00'ekTiB, Hanpuknag, B enekTpoximii Ta Gionorii,* B HaTOBIN Ta ra3oBii MPOMUCIOBOCTI
ANSA KOHTPOMO napameTpiB Pi3HOMaHITHUX TEXHOMOrMYHUX NPOLECiB, B eNeKTpoeHepreTuLi AN BUABIEHHS CKPUTUX
AedekTiB B 06MOTKax ABUIYHIB.

Bigomi npuctpoi gna  BuMiptoBaHHA napameTpiB  EMHICHMX [OBOMOSIIOCHUKIB 3 NpeacTaBrieHHAM  iX
YOTUPMENEMEHTHUMWN CXEMaMU 3aMILLEHHS, B OCHOBY pOB0OTU SIKMX NOKNaAeHi NPUHLMNW KBa3i3piBHOBAaXEHHS:

- A.c. CCCP Ne1350586, MINK GOI1N 27/22. W3mepuTenb YacTOTHbIX XapakTepucTuk amynscumn /[ TA.
LWrambeprep, M.W. Byp6eno, M.C. BnaxeH ko. onybn 07 11.87. Bion Ne4;

- A.c. CCCP Ne1651186, MIK CO1N 27/22. lNpeobpasoBatens napameTpoB eMmKOCTHoro patyuka/ M.W.
Byp6eno, B.M. lNonouykos, O.U. MaptuHeu 1 B.H. YopHoyc.- Ony6n. 23.05.91, bron. Ne19.

3aranbHMM HefosikoM BiJOMWX MPUCTPOIB € Te, WO iX 3aCTOCyBaHHS OBMEXYETbCS EMHICHUMW MapanenbHo-
NnocnifgoBHUMKU cxXemMamu 3aMmileHHs. [MapameTpy iHOYKTUBHUX [OBOMOJSIOCHUKIB 3 MOCNIAOBHO-NapanenbHUMU
cXemMamy 3aMilleHHs! TaKUMU NPUCTPOSIMU HE MOXHA BUMIPATH.

HanGinbw 6nu3bknM No TexHiYHIA cyTi A0 BMHaxody, Wwo 3assnsetbed, € A.c. CCCP Ne978054. MINKs GO1R
17/10. KsasuypaBHOBELUEHHbIN MO€EI ANs pasfenbHOK U3MEpPEeHUs OJHOr0 M3 MnapaMeTpoB HepPe3OHaHCHbIX
TpéxanemeHTHbIX AByxnontocHukos/ B M. MnoTHukos, .A. lWTambeprep. - ony6n. 30.11.82, Bion. Ned44, wo mictntb
ABa reHepaTopy CUHYCOIOHMX KONWBAaHb, KOMyTaTop, YOTUPUMIEYe MOCTOBE KOMO, L0 CKMadaeTbCs 3 TPpbOX
OOHOTUMHUX 3pa3KoBUX €fIeMEHTIB | [JOCMnigXyBaHOrO HEepe3oHaHCHOro [ABOMOJNOCHMKA, O6nok  BigHIMaHHS,
KOMMOHEHTHUA OeTeKTop, SKUA CKragaeTbCsa 3 nepeTBoptoBava 3MIHHOMO curHany B MOCTiNHWKI, dha3onoBepTaya,
dopMyBaya NpAMOKYTHUX iMMYMbCIB, MEPLLOro Krkoya, iHTerpatopa, 6roka NopiBHSHHSA i nepluoro 6roka KepyBaHHs,
a TaKoX reHepaTop OMOPHUX IMMNYNbLCIB, APYIUIA KoY, NepemMmnkay, pEBEPCUMBHUIA NiYUIBHUK, APYrniA OMoK kepyBaHHSA
i 6nok 3piBHOBaXKeHHS. lMpuyomy reHepaTopu CUHYCOIOHMX KONUBaHb 3'€4HaHi 3 KOMyTaTOpOM, OfHa 3 BEpLUUH
AiaroHani XMBMEHHs MOCTOBOro Komna npuegHaHa A0 BMXody KOMyTaTtopa, a Apyra AO ChifbHOI LWWHKW, nepLua
BepLUMHa BMMIpIOBanbHOI iaroHarni MOCTOBOrO Korna npyvegHaHa Ao NepLuoro i Apyroro BxoAis 6rnoka BigHiMaHHS, a
Moro BMXia - A0 NepLioro Bxogy KOMMOHEHTHOro AeTekTopa, Apyra BepluuHa BMMiptoBanbHoiI AdiaroHani 3'egHaHa 3
APYrMM BXOAOM KOMMOHEHTHOro AeTekTopa, BUXiA4 KOMMOHEHTHOro AeTekTopa MpuegHaHui OO NepLuioro Bxoay
Kntoya, Npu4yoMy reHepaTop OMOPHUX IMNYNbCIB Yepes KoY i nepeMukay NnpueaHaHi 40 PeBEPCUBHOMO NiYUMbHUKA,
BMXiA SIKOro 3'edAHaHWIA 3 GNOKOM 3PIBHOBaXEHHsl, @ BMXOAM Gnoka kepyBaHHSA 3'€QHaHi 3 Kepyruumu BXogamu
KoMyTaTopa, nepemmnkaya i peBepCUBHOrO MiYnnbHUKA.

Heponikom KBa3i3piBHOBaXEHOr0 MOCTa € HM3bKa TOYHICTb BUMIPIOBaHHS napameTpiB 06'ekTiB 4epes
HeBIANOBIAHICTE TPUENEeMEHTHOI CXeMWU 3aMilleHHA peanbHUM ob'ekTaM, siki B MEBHOMY YacTOTHOMY AianasoHi
MOXyTb ByTW NpeacTaBneHi nuwe YoTUpMeneMeHTHUM ABOMOSNIOCHNKOM.

B ocHoBY BMHaxogy NOCTaBMeHO 3ajayvy CTBOPEHHS KBA3i3piBHOBAXXEHOIO MOCTa AN PO3AiNIbHOIrO BMMIpIOBAHHS
O[HOro 3 napameTpiB YOTUPUENEMEHTHUX OBOMOSIOCHUKIB, B SKOMY 3a paxyHOK BBEAEHHS HOBMX €NeMeHTiB Ta
3B'A3KiB MK HUMMW JOCAraeTbCs NpUBEAEHHs MOCTa A0 ABOX CTaHiB KBasipiBHOBaru, WO 3YMOBMIOE 3MEHLUEHHS
noxmbok BHACMiOOK BUKOPUCTAHHSA Oinbll TOYHOI 4YOoTMpUENeMeHTHOI Moaeni ob'ekTa, a TaKOX PO3LUMPEHHS
YHKUIOHaNbHUX MOXMMBOCTEN, SIKe MNONArac B MOXMIMBOCTI MNOCEepedHbOro BM3HAYEHHSs iHWWX napameTpis
ABOMNOSIOCHUKA.

[MocTaBneHa 3agaya BUPILLYETHCA TUM, LLO B KBA3i3PiBHOBaXKEHUW MICT ANA PO34iNbHOMO BUMIPHOBAHHSA O4HOIO 3
napamMeTpiB HEPE3OHAHCHUX TPUENEMEHTHMX ABOMOMKCHMKIB, SKUA MICTUTb ABa reHepaTopu CUHYCOIHMX KONMBaHb,
KOMyTaTop, YOTMpUNIe4ye MOCTOBE KOIO, WO CKNagaeTbCsa 3 TPbOX OQHOTUMHMUX PE3NCTUBHUX 3Pa3KOBUX EITEMEHTIB i
AOCNiAXyBaHOro HepPe3oHaHCHOro ABOMOOCHMKA, OMOK BigHIMaHHSA, KOMMNOHEHTHUI OETEKTOpP, reHepaTop OMOPHMX
iMNynbCiB, PEBEPCUBHUIA NiYUMBHUK i BNOK 3piIBHOBaXEHHS, NMPUYOMY BMXOOWM FeHepaTopiB CUMHYCOIAHUX KONMBaHb
3'eHaHi 3 KOMyTaTOPOM, OAHa 3 BEPLUMH AiaroHani >XMBNEeHHS MOCTOBOro Kofa NpuegHaHa Ao BMxody komyrtaTopa, a
apyra - 0o CninbHOI WWHK, Neplua BepLlinHa BUMIptOBarnbHOI AiaroHani MOCTOBOro Kona 3'egHaHa 3 ApyruM BXOAOM
KOMMOHEHTHOrO AeTeKkTopa, Apyra BepliMHa BMMIpHOBanbHOI AiaroHani npuveaHaHa [0 Apyroro Bxody 6roka
BiJHIMaHHA, MOro BuXig - OO0 MEpLIOro BXo4y KOMMOHEHTHOrO AeTeKTopa, a BWXig PEBEPCUBHOMO MivMnbHMKA
3'eAHaHU 3 BNOKOM 3PIBHOBaXXEHHS!, BBEEHI 3pa3KOBUIA PEAKTMBHUIA €lIEMEHT MOCTOBOIO KOfa, KU YBIMKHEHWI B
nnevye MOCTOBOrO KOmna, OAWH 3 efleMeHTIB AKOro perynsoBaHun, audepeHuiatop, iHTerpatop, UMdpoBuin NoainbHUK
Hanpyru, ApYrMn KOMMNOHEHTHUN OETEKTOP, APYrMi PEBEPCUBHUMA NIYUNBHUK i MOAINBHMK YacToTH, NpUYOMy nepLua
BepwnHa BUMIpIOBanbHOI AiaroHani npuvegHaHa 4epes iHTerpaTtop OO Opyroro Bxody AOPYroro KOMMOHEHTHOro
AeTekTopa, a Yepes audepeHuiatop i LdpoBUIA NOAINBLHUK HANPYTX - 40 NEPLUOro BXxoAy Oroka BiAHIMaHHsI, nepLunii
BXiJ OpYyroro KOMMOHEHTHOrO [OEeTeKTopa MpuegHaHui A0 Buxody Onoka BigHIMaHHSA, BMXOOW KOMMOHEHTHUX
AeTekTopiB 3'eQHaHi 3 BXO4aMu KepyBaHHS PEeBEpPCUMBHUX MiYMIbHUKIB, BWUXIO OPYroro peBepCUBHOMO MiYnnbHUKa
npuegHaHWM [0 BXOAY KepyBaHHA LMEPPOBOro MOAINbHUKA Hanpyru, BUXiA4 reHepaTtopa OMOpPHMX iMMynbCiB
NpUESHAHUI A0 NiYMNBHUX BXOAiB 060X peBEPCUBHMX MiYNMBHWKIB | Yepes NoainbHMK YacToTH - A0 BXOAY KepyBaHHS
KoMyTaTopa.

Ha opir.1 npeacraBneHa CTPyKTypHa CXeMa KBa3i3piBHOBAaXXEHOro MOCTA; Ha pir.2 -cxema KBasi3piBHOBaXXEHOTO
MOCTOBOrO KoMna y BUnagky BUMiptoOBaHHS NnapamMeTpiB YOTUPUENEMEHTHOIO EMHICHOMO ABOMOMIOCHMKA.

KBasispiBHOBa)keHUI MICT ANd  PoO34ifibHOr0  BUMIPIOBAHHA OQHOMO 3 MapamMeTpiB  HEPEe30HAHCHMX
YOTUPUENEMEHTHUX ABOMOMIOCHUKIB, SKUMW MICTUTb reHepaTopyM CUHYCOIOHMX KomnuBaHb 1,2, komyTtaTtop 3,
yoTMpunneye MOCTOBE KOO, LLO CKNadaeTbCa i TPbOX PE3UCTUBHUX 3pas3KkoBUX enemeHTiB 4, 5, 6, 3pa3koBoro
peakTUBHOIO enemeHTa 7 i [OCNiOXYyBaHOrO HEpPEe3OHaHCHOro [BOMONIOCHWKA 8, SAKUW npeacTtaBneHuin
YOTMPUENEMEHTHOIO CXEMOK 3aMilleHHs 3 igeanbHux enemeHTiB 9-12, audepeHuiatop 13 uUMdPOBMI NOAINBHUK
Hanpyrn 14, 6nok BigHiMaHHA 15, iHTerpaTtop 16, KOMNOHEHTHI aeTekTtopu 17, 18, peBepcuBHI NiunnbHUkK 19, 20,
Onok 3piBHOBaXXeHHS 21, reHepaTop OMOPHMX IMNynbCiB 22 Ta noginbHuUK 4Yactotu 23. lpyu uboMy BMXOOM
reHepaTopiB CUHYCOiAHMX KonMBaHb 1, 2 3'eAHaHi 3 kOMyTaTopom 3, ofHa 3 BEPLUUH AiaroHarni >XMBMeHH MOCTOBOIo
Komna npvegHaHa Ao Buxody KomytaTopa 3, a Apyra BeplumHa - A0 CRiNbHOI WWHW, NepLua BepLUnHa BUMIPOBanbHOI
AiaroHani MocToBOro kona 3'egHaHa vepes gudepeHuiatop 13 i uMdpPoOBUIN NOAINBHUK HaNpyr 14 3 nepLunM BXOA0M
6noka BigHiMaHHa 15, ©e3nocepedHbo i Yepe3 iHTerpatop 16 - 3 ApyrMMM Bxodamu BiAMNOBIOHO KOMMOHEHTHMX



AetektopiB 17 i 18, a gpyra BepluMHa BUMIptOBanbHOI AiaroHani 3'egHaHa 3 ApyrMM BXogoMm Oroka BigHiMaHHs 15,
BUXig 6roka BigHiMaHHsA 15 npregHaHWin 0o NepLInX BXOAiB KOMMNOHEHTHUX aeTekTopiB 17, 18, BUXOAN KOMMOHEHTHNX
aetektopiB 17 Ta 18 3'egHaHi 3 BxogaMu KepyBaHHS peBepCUMBHUX MivunbHUKIB BignosigHo 19 Ta 20, oo suxoay
peBepcuMBHOrO niunnbHMka 19 npuegHaHuiA 6Gnok  3piBHOBaXkeHHs 21, akuin 6esnocepedHbO  3B'A3aHUA 3
perynboBaHMM efieMeHTOM 7, a 4O BUXody peBepcUMBHOro niuunbHuka 20 npuegHaHui BXig, KepyBaHHSA LnMdpoBOro
noAinebHvKa Hanpyrn 14, Buxig reHepaTtopa ONOpHWX iMNYNbCIB 22 NpUeaHaHWN A0 BXOAIB PEBEPCUMBHUX MiYNIBbHUKIB
19, 20 i yepes nofinbHWMK YacToTN 23 - 0O BXOAY KepyBaHHsS KomyTaTtopa 3.

KBasispiBHOBaXeHU MiCT Npautoe TakumM YMHOM.

MocTtoBe BuMiptOBanbHe KOO NOYeproBO XMBWUTbCS Bif reHepaTopiB 1 i 2 CMHYCOIOHMX KONMMBaHb BignoBiAHO
u=Um sino1t i u=Um sinwzt. NepemMukaHHa reHepaTopiB 34iNCHIOETLCS 3a AONOMOrOK KoMyTaTopa 3, KepyBaHHS AKUM
3[iNCHIOETLCA NOAINBHUKOM YacToTh 23.

MocToBum konoMm opMYyHOTECA Hanpyrn MK NepLUo0 BEPLUMHOK BUMIpIOBarbHOI AiaroHani i CniflbHOK LUMHOK
U2 Ta MiX Apyroto BepLUMHO BUMIpOBarnbHOI diaroHani i cninbHoo WnHo Uz, BiANOBIAHO
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Hanpyra U noctynae Ha gudepeHuiatop 13 Ta iHTerpaTop 16, Ha BUXo4ax SKMX iCHYIOTb Hanpyru
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Ae 13, T16 - NOCTINHI Yacy BignosigHoO AndepeHuiaTtopa 13 Ta iHTerpaTopa 16.

Ha Bxoawm 6roka BigHiMaHHs 15 nopgatoTbes Hanpyrn kig Uis Ta Uz . Hanpyra Ha ioro Buxogi
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ae ki - koedpiuieHT nepegadi umdpoBoro noginbH1ka Hanpyrun 14.
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petektopa 17 noctynae Hanpyra Up, a Ha Ogpyrvi Bxig KOMMOHEHTHoro getektopa 18 - Hanpyra Use- BigHowweHHs
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MicT npuBoaMTLCA 0O ABOX CTaHIB kBasipiBHOBarn. [JOCArHEHHS NepLUOro cTaHy KBasipiBHoOBaru 3abesnevyerbes
perynioBaHHsM enemMeHTa 7. CTaH kBasipiBHOBaru ikCyeTbCA KOMNOHEHTHUM AeTeKTopom 17.

YMoBa kBasipiBHOBaru:
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He 3aleXuTb 4aCTOTU Hanpyrun XnBneHHA MOCTOBOIO Kosa.
B npoueci perynoBaHHA 3pa3koBOro eneMeHTa 7 MOCTOBE KOSO NEPiOANYHO XMBUTLCA HaMpyrow 3 YyactoTamu



®1 Ta 2. [py UbOMY KOMMOHEHTHWI AeTekTop 17 BM3HA4yae HaMPSAMOK PaxyHKy PEeBEpCMBHOMO NiyunbHuka 19.
3HaYeHHs LmMdpoBOro kody 3 BUXOAY PEBEPCUMBHOrO NiYMbHUKA NOCTYNae Ha 6ok 3piBHOBaXEHHS 21, Ak peryntoe
IHOAYKTUBHICTb L7 4O AOCArHEHHA cTaHy KBasipiBHoBaru.

[ocarHeHHs pgpyroro cTaHy KsasipiBHOBarM 3abe3nedqyeTbcs perynioBaHHAM koedilieHTa nepepadvi  kig
undpoBoro noginbHuka Hanpyru 14. CtaH kBasipiBHOBarn ikCyeTbCst KOMNOHEHTHUM AeTeKTOpoM 18.
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He 3aneXuTb Bif YaCTOTU Hanpyry XXMBMEeHHss MOCTOBOIO Kora.

B npoueci npvBegeHHs MOCTOBOK Kora A0 APYroro CTaHy KsasipiBHOBary KOMMOHEHTHUN aetektop 18 kepye
HaNpPSIMKOM paxyHKy peBepCcMBHOrO nidynnbHuMKa 20.

Lincoposuit koa 3 Buxody peBepCUBHOrO nivnnbHuka 20 nocTynae Ha BXig KepyBaHHSA LMAPOBOro noginibHuKa
Hanpyru 14, skomy NpsAMO NPONOPLINHUIA Koro KoedilieHT nepeaadi kia.

[Micnsa pocarHeHHA Apyroro cTaHy KBasipiBHOBaru 3A4iNCHIOETLCA pO3ainbHUiA Bignik napameTpa Lio 3a 3Ha4YeHHAM
KoediuieHTa nepegadi Kia:
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3HayeHHs pewTn napameTpiB MoXyTb OyTW BM3HaYeHi nocepedHbO 3 YMOB KBasipiBHOBaru i 3a 3HaYeHHAMU

ReW, Ta ReW,.

KBasispiBHOBaXXeHU MIiCT [03BONS€ BUKOHYBaTW pO34inbHE BMMIpIOBaHHA onopy Re enemeHTa 9 iHOYKTMBHOIO
ABOnosntocHWka 8 y Bunagky, sKkwo avdepeHuiatop 13 Ta iHTerpatop 16 MOMIHATU MicusiMW, a perynboBaHUM
BMKOHATK eNeMeHT 6.

KBaszi3piBHOBa)keHWUIn MICT MOXKHa BUKOpPUCTATK ANS po3airibHOro BMMiptoBaHHS napamMeTpiB Re, C1o enemMeHTiB 9,
10 emHicHoro gBonontocHuka 8 (doir.2). Mpuyomy npw po3ainsHOMY BMMipOBaHHI eMHOCTI 10 perynoeTbcs enemMeHT
7, a BBiMKHEHHs aAndepeHuiaTopa 13 Ta iHTerpaTopa 16 Bignosigae cxemi, 3o6paxeHin Ha cir.1. MNpu po3ginbHomy
BUMIPIOBaHHI OMopy ernemeHTa 9 perynioetbcsl enemMeHT 6, a audepeHuiatop 13 Ta iHTerpatop 16 HeobxigHO

nepekoMyTyBaTH.
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