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(54) NPUCTPIN AnA BWU3HAYEHHA TEXHIYHOINO CTAHY LWITKOBO-KONEKTOPHOIO BY3NA
TAroBOro ENEKTPOABUTYHA

(57) Pedpepar:

MpucTpin ona BU3HAYEHHS TEXHIYHOTO CTaHy LLiTKOBO-KONIEKTOPHOIO By3na TAroBOro enekTpoaBuryHa
CKrnafjaeTbCs 3 ceHcopa iMnynbciB, opMmyBaya NPAMOKYTHWUX iMMNynbCiB, iHBepTopa, nepLioro i1
Apyroro ogHoBiGpaTopiB, NepLloro-n'aToro 6nokis nam'ati, nepworo 6noka BigHIMaHHS, nNepLloro Ta
apyroro 6nokiB BU3Ha4YeHHA CcepegHbOro KBagpaTMYHOro BiAXWIEHHSA BiANOBIAHO, MEepLIoro Ta
Opyroro 6510kiB BU3HAYEHHs1 CEpeaHbOro 3HaAYEeHHS, 610Ka NPUAHATTSA PiLLEHHS!, CEHCOpPa MONOXEHHS,
nivynnbHWKa, reHepatopa MpPAMOKYTHUX iMNynbCiB, Onoka OpMyBaHHsi iHTepBany BMMIPIOBaHHS,
MepLUOro-LIOCTOro iHANKaTOPIB, CEHCOpa CTPyMY, CEHcopa LUBWAKOCTI, 6foka 3agaHHs iHOYKTUBHOCTI
cekuii, 6rnoka 3agaHHsA KONEKTOPHOro AifneHHs, Onoka 3ajaHHA LMPWHM LWiTKKM, Oroka 3agaHHs
LUMPWMHMW KONEKTOPHOI MnacTuHW, 6noka 3adaHHs YMcna KONeKTOpHUX NnacTuH, 6noka nigHeceHHs 4o
KBagparta, MnepLloro-n'atoro NigcumoBadiB, MNEpPLUOro-n'atoro GroKiB MHOXEHHs, Ornoka 3agaHHs
MOTY>KHOCTI, MepLIoro-n'AToro Komnaparopis, noriyHoro enemeHta ABO, ceHcopa Tucky, 6Gnoka
3agaHHa  koedpiuieHTa epo3iiHOI CkNagoBOi 3HOLWYBaHHA LWiTKM, 6noka 3agaHHsa koediuieHTa
hPUKLINHOI CKNagoBOi 3HOLWYBAHHS LWiTKW, (PYHKLIOHaNbHOrO nepeTBoptoBaya, neplioro 6Groka
nigHeceHHsa o ctyneHsa 0,5, 6rnoka 3agaHHs koedilieHTa CTPYMOBOI CKITAZ40BOI 3HOLLYBAHHS LLITKK,
nepLwloro cymartopa, 6yoka 3agaHHs MakCUManbHOrO 3HOLLIEHHS LUITKM, Groka BM3HAYEeHHS giameTpa
KonekTopa, 6rnoka nigHeceHHss Ao ctyneHs 0,16, nepworo 6noka AineHHs, ©noka 3agaHHs 6uTTs
KonekTopa. [JogaTkoBo BBeAEHO 60K 3afaHHS koedilieHTa eNeKTPOKOPO3iNHOIO 3HOLLYBAHHS LLITKK,
6nok nigHeceHHst o cTyneHst 3/4, opyrvn Ta TpeTin Gnoku nigHeceHHs o ctynensa 0,5, woctun-
BOCbMUMA OIOKM MHOXEHHS!, Onok 3afaHHsA KoedilieHTa enekTpOoepo3iHOro 3HOLLYBAHHS LUITKY,
Opyrvi cymaTop, CbOMUIA Ta BOCbMWIA iHAMKATOPW, LUOCTMI KoMnapaTop, O6MoK 3agaHHsA LWBWUAKOCTI
3HOLLEHHS LLITOK, BrOK BU3HAYEHHS JOBXMHU LLiTKM, 6MOK 3agaHHsA MiHiManbHO AOMYCTUMOT JOBXWUHU
LLITKKW, OpYyrvi BNOK BigHIMaHHS Ta Apyrui 6ok AineHHs.
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KopucHa Mopenb Hanexutb [0 obnacTi enekTpoTexHikm i mMoxe OyTn BUKOpUCTaHa Ans
BM3HAYEHHS TEXHIYHOMO CTaHy LUITKOBO-KONEKTOPHOro By3ra TAroBOro eneKTpoaBuUryHa.

Bigomuii npucTpin 4ns BUMIptOBaHHSA iIHTEHCUBHOCTI ICKPIHHS Ha KOMEKTOPI eNeKTPUYHOT MalLnHu
(MaTeHT Pocincbkoi ®epepauii Ne 100679, MINK HO1R 39/58, GO1R 31/34, 6ton. Ne35, 2010), skun
CKnagaetbCa 3 ceHcopa iMnynbeiB, dopMyBada MPSMOKYTHUX iMNynbCiB, iHBEpTOpa, MepLlioro n
apyroro ogHoBibpaTtopiB, nepworo-n'aToro 6nokie nam'aTti, BigHiMada, nepworo Ta gpyroro Onokie
BM3HAYEHHS CepeaHbOro KBagpaTMYHOIO BiAXWIEHHS BIiAMOBIAHO, nepworo Ta Apyroro ©6nokis
BM3HAYEHHS CepedHbOoro 3HayeHHs, 6roka NPUAHATTS PILLIEHHSI, CEeHCopa MOJIOXKEHHS, NiYUIbHMKA,
reHepatopa NPAMOKYTHUX iMNynbCiB, Grnoka dopmyBaHHS iHTepBany BUMIPIOBaHHS, iHAMKATOPA,
npuYoOMy BUKXif CEHCOpa iMMynbCiB NiOKNIOYEHUI A0 BXOAY hopMyBayva NPSMOKYTHUX iMAYNbCIB, BUXIA
AKOro MigKMniYeHUn 0o BXOAIB iHBEpTOpa Ta Apyroro ogHoeibpaTopa, BUXig iHBepTOopa MigKntovYeHun
00 BXoAy nepLuoro ogHosibpaTopa, BMXig SIKOro NiaKMYeHWn 00 nepLuoro Bxoay neplioro 6rnoka
nam'aTi, BUXig SKOro nigkroyYeHW OO NepLlioro Bxody BigHiMada, Apyrvn BXig sSkoro 3'egHaHuin 3
BMX0OOM Apyroro 6rnoka nam'aTi, nepLumi BXig Skoro 3'€eAHaHMn 3 BUXOO4OM ApPYroro oaHoBibpatopa,
BUXif CeHcopa NONOXEHHS NiAKMYEeHUA 40 NepLloro BXoay MivnrnbHUKa, 00 APYruX BXOAiB NepLloro
Onoka BU3Ha4YeHHS1 cepeaHbOoro KBaapaTUYHOro BiOXMITEHHSA Ta YeTBepToro 61oka Nnam'sTi, a Takox 4o
nepworo Bxoay 6rnoka opMyBaHHS iHTepBany BUMIpIOBaHHS, BUXi4 SKOrO MiAKMOYEHWUA OO0 OPYroro
BXOA4y ApYyroro 6rioka BM3HA4YeHHS CepeAHbOro KBaapaTU4YHOrO BiAXWIIEHHS Ta OO OPYroro BXoay
n'atoro Ornoka nam'aTi, Nepwui BXig SKOro 3'eQHaHUA 3 BUXOAOM Apyroro 61noka BM3HAYEHHS
cepeaHboro KBaapaTn4HOro BiAXWMEHHS, BUXiO reHepaTopa NPSAMOKYTHUX iMMYNbCiB NigKOYeHUI 4O
OpYroro Bxo4y nivnrnbHUKa, BUXig SIKOrO MigKMIOYEHUn A0 APYrMX BXOAiB MEPLLUOro Ta CbOMOro 6rokis
nam'saTi, a TakoXx OO Apyroro Bxody 6roka gopMyBaHHS iHTEpBany BUMIPIOBaHHS, BMXig BigHiMava
NigKIoYeHnn OO0 Bxody TpeTboro 6rioka nam'sTi, BUXiA4 SIKOTO MiOKMIOYEHUA [0 Meplumx BXOA4iB
nepLloro Ta Apyroro GroKiB BU3HAYEHHA CEepefHbOro KBagpaTUYHOrO BiAXUIIEHHSA, BUXI4 MEepLUOro
Onoka BU3HAYEHHs CepeaHbOro KBagpaTUYHOrO BiOXWMMEHHS NIAKMKYEHWA [0 NEepLioro BXOAy
yeTBepToro 6roka nNam'siTi, BMXi4 SKOro MiAKMYEHUMM [0 BXOoAy nMeplioro 6rioka BM3HAYEHHS
cepefHbOoro 3HayeHHs, BWXiA SKOro MiOKMYEHM OO0 neplioro Bxody 6noka MpURHATTS pilLeHHs,
APYrvn BXig SKOro 3'edHaHU 3 BUXOOOM [pyroro Grioka BWM3HAYEHHs cepenHboro, BXif SKOro
3'eQHaHWIA 3 BUXOAOM M'siToro 6roka nam'ati, BUxia 6noka NpMRHATTS pilLeHHS NigKNioYeHnn 0o BXoAY
iHOuKaTopa.

Heponikom gaHoro NnpuUcTporo € Moro By3bKi (OyHKLiOHabHi MOXIMBOCTI 3a paxyHOK TOro, L0 BiH
He J03BOMSE BU3HAYaTU aMnniTydy iCKPIHHS Ha KONEKTOopi, WO NpU3BOAUTb A0 3MEHLUEHHSI TOYHOCTI
npwv BUMIpIOBaHHI IHTEHCMBHOCTI iCKPIHHA Ha KONEKTOpPi eneKkTPpUYHOro ABUryHa, a TakoX BifACYTHICTb
MOXMBOCTi BU3HAYaTU PiBEHb 3HOLLEHHS LLITKM Ta BUTTS KonekTopa.

3a Hanmbnwkymm aHanor BMOBPaHO NPUCTPIN AN MOHITOPMHIY LUITKOBO-KONEKTOPHOro BYy3na
€reKTPUYHOro ABuryHa nocTtinHoro ctpymy (MateHt YkpaiHu Ne 144846, MIMK HO2K 13/00, GO1R
31/34, 6ion. Ne 20, 2020), skui cknagaeTbCa 3 CeHcopa iMnynbciB, opmyBaya MNPAMOKYTHUX
iMNynbCiB, iHBEpTOpa, NepLIoro M ApYyroro oAHOBIOpaTopiB, nepLloro-n'aToro 6rokiB nam'saTi, 6noka
BigHIMaHHA (B NMoganbLliomy - neplioro 6roka BigHiMaHHSA), nepLworo Ta Apyroro 6rokiB BU3HAYEHHS
cepefHbOro KBagpaTUYHOrO BIAXWNEHHS BiAMOBIOHO, Nepworo Ta Apyroro OMOKIB  BM3HAYEHHS
cepefHbOro 3Ha4eHHsi, 6rnoka MPUIHATTS pPILLEeHHS, CeHcopa MOSIOXKEHHS, NiYUNbHUKA, reHepaTtopa
NPSIMOKYTHMX  iMNynbCiB, ©noka doOpMyBaHHA iHTEpBany BUMIPIOBAHHS, MEPLLOro-LoCTOro
iHOMKaTopiB, CeHcopa CTpyMy, CeHcopa LWBWAKOCTI, Ornoka 3agaHHA iHAYKTMBHOCTI cekuii, 6noka
3aaHHS KONMEKTOPHOro AineHHs, 6noka 3agaHHs LWWMPUHY LWiTKK, Bnoka 3agaHHs LUMPUHKU KONEKTOPHOT
nnacTuHu, 6roka 3agaHHA YMcna KONEKTOPHUX NacTuH, Grnoka nigHeceHHs OO KBaparta, NepLioro-
n'aToro MigcvmoBaYiB, NEpLUOro-n'aToro OMokiB MHOXEHHSA, Groka 3agaHHsA MOTYXXHOCTI, NepLuoro-
n'aToro Komnapartopis, noriyHoro enemeHta ABO, ceHcopa Tucky, Gnoka 3agaHHA koediuieHTa
€pOo3ifHOI CKNafAoBOI 3HOWYBAHHA LWiTKK, Oroka 3agaHHA KoedilieHTa PUKUIAHOI CKNagoBoi
3HOLUYBaHHA LLiTKM, YHKUiOHanbHOro nepeTBoptoBaya, Oroka nigHeceHHss o ctynens 0,5 (B
nofanbLUomMy - nepworo 6noka nigHeceHHs go ctyneHs 0,5), 6noka 3agaHHs koedilieHTa CTpyMOBOT
CKIagoBOI 3HOLLYBaAHHSA LWiTKW, cymaTtopa (B MmoganbLloMy - MepLIoro cymartopa), 6noka 3agaHHs
MaKCMMaribHOro 3HOLUEHHS LUiTKM, Groka BM3HAYeHHs OiameTpa konektopa, 6rnoka nigHeceHHs Oo
ctyneHst 0,16, 6noka fgineHHs (B noganbliomy - nepworo 6rnoka AgineHHsl), 6noka 3agaHHa ouTTA
KOMnekTopa, MpuyoMy BUXig ceHcopa iMnynbCiB NiAKNIOYEHUMN 00 BXody dopmyBada NPSMOKYTHUX
iMNynbCiB, BWUXi4 $KOrO NigKMIOYEHWM OO0 BXOAiB iHBepTopa Ta Apyroro ogHoBibpaTopa, BuXxig
iHBepTOpa MigKMYeHUn OO BXo4y MepLloro ogHoBibpaTopa, BMXig SKOro nigKnioyeHuin 4o NepLuoro
BXo4y nepworo Orioka nam'aTi, BUXi4 SKOro MNiAKMYEHWA [0 Mepllioro Bxody nepluoro 6Grioka
BiJHIMaHHS, OpYrUiA BXi4 SKOro 3'€QHaHWMA 3 BUXOOOM Apyroro 6rioka nam'ati, nepluvi BXig sIKOro
3'eQHaHWIA 3 BMXOAOM ApYroro ofgHoBibpaTopa, BUXi4 CEHCOpa MOJIOXKEHHS NIAKITHYEHNA OO NEPLUOro
BXO4Yy niYnnbHUKA, OO0 OPYrux BXOAIB MEepLIoro Orioka BM3HAYEHHSI CepefdHbOoro KBagpaTU4YHOro
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BiAXMMNEHHS Ta YeTBepTOoro 6roka Nam'aATi, a Takox 40 nepLuoro Bxoay 6rnoka hopmyBaHHs iHTepBany
BMMIPIOBaHHS, BUXig SKOro MigKMYeHMn OO APYroro BXOAY Apyroro 6noka BM3HaYeHHs cepefHboro
KBaApaTUYHOrO BIiOXUIIEHHA Ta A0 Apyroro Bxoay n'aAtoro 6noka nam'ati, nepluvi BXig SIKOro
3'eQHaHMIA 3 BUXOAOM Apyroro 6rioka BU3HAYEHHs CepefHbOoro KBaapaTUYHOIO BIOAXWITEHHS, BUXig
reHepaTopa MNPAMOKYTHMUX iMMyNbCIB NIAKNIOYEHUA 00 APYroro BXOAY NiYurbHUKA, BUXi4 SIKOro
NigKITIYEHNA 40 APYTnX BXOAIB NEPLLOro Ta CbOMOro 0MokiB nam'aTi, a TakoX 40 Apyroro Bxoay 6rioka
opMyBaHHS iHTepBany BUMIPIOBAHHS, BMXiO Meplloro Orioka BigHIMaHHSA MiOKMIOYEeHUn OO0 BXOAy
TpeTboro 6roka nam'siTi, BUXig4 SIKOro NiAKMOYEHUA OO0 NepLUMX BXOAIB MepLuoro ta apyroro Grokis
BU3HAYEHHSI CEPeaHbOro KBagpaTUYHOro BiaXMNeEHHs, BUXig nepworo 65oka BU3HaYEeHHs cepenHboro
KBaApaTUYHOro BiOXWMMEHHSA MIOKNIOYEHUIN OO0 NEepLIOro Bxoay YeTBepToro 6Groka nam'ati, BUXig sikoro
NigKtoYeHn 4o BXoay nepLuoro 6roka Bu3HadeHHs cepeiHboro 3HayYeHHs!, BUXig AKOro nigknioveHun
A0 nepLioro Bxoay 6noka NpUHATTA pileHHsA, OPYrui BXig AKOro 3'e€QHaHMn 3 BUXOAOM OpYroro
©Onoka BU3Ha4YeHHs1 cepeaHboro, BXxig sikoro 3'egHaHuMi 3 BUXOO4O0M N'AToro 6noka nam'sati, Buxig 6noka
NPUAHATTA PiLLEHHS MIOKNIOYEHUI OO0 BXOA4Y MEepLIoro iHgukatopa, Buxig 6noka NpuAHATTS pilleHHSs
NigKITlOYeHniA OO Nepuworo BXxoAy JnoriyHoro enemeHta ABO, Buxig sKoro 4depes 4eTBepTui
nigcunioBad 3'egHaHWIA 3 KONOM CUrHanisauii, BMXig ceHcopa CTpyMmy MigknioveHun o exogy 6Grioka
nigHeCeHHa OO0 KBagpaTa, BUXig AKOro nigknioyYeHun 0o BXO4y NepLloro nigcuntoBada, BUXig SKOro
NigKITIOYEHNA 4O NEPLUOro BXOAY MepLUOro 6rioka MHOXEHHS, ApYrMii-CbOMUIA BXOAWN SIKOTO 3'eHaHi 3
BMXOOaMM CeHcopa LUBMAKOCTI, 6rioka 3agaHHsA iHOYKTUMBHOCTI CekKuii, 6rioka 3agaHHSA KONEKTOPHOro
AiNeHHs, 6rnoka 3agaHHs LIMPUHK LWiTKKM, 6roka 3agaHHsa LWMPUHWU KONEKTOPHOI NnacTnHu Ta Gnoka
3a[jaHHA YMcna KONMEKTOPHMX MMacTWH, BUXig neploro 650Kka MHOXEHHS MigKMYeHU OO0 NepLumx
BXO[iB MepLuoro, Apyroro ta TPeTbOoro KoMnapaTopiB, a TakoX OO0 MepLlioro Bxody Apyroro 6rioka
MHOXEHHS, BUXia 6rioka 3agaHHA NOTY>KHOCTI NiAKMIOYEHWIA 40 APYroro BXody nepLioro komnaparopa
Ta OO0 ApYyrux BXOAIB OpPYroro W TPEeTbOro kommnapaTopiB yepes Apyrvv Ta TpeTii nigcunioBadi
Bi4NOBIOHO, BMXig MepLloro komnaparopa MNigkrmoyeHnid 4o BXo4y APYroro iHgmkaTtopa Ta 4o Apyroro
Bxoay noriyHoro enemeHta ABO, Buxig Apyroro komnapaTopa MigkniovYeHun OO0 BXOAy TPeTboro
iHOMkaTopa Ta Oo TpeTboro Bxody noridHoro enemeHta ABO, Buxig TpeTboro komnapaTopa
NigKItoYeHnii 4o BXody YeTBepToro iHguMkaTtopa Ta A0 YeTBepToro Bxody norivHoro enemeHta ABO,
BUXig ceHcopa TUCKY NiAKMOYEeHUA 0O APYroro BXoAy (byHKUioOHanbHOro nepeTeoptoBaya, BUXia sKOro
NigKITYeHNA O ApYroro Bxoay TPeTboro 65loka MHOXEHHS! Ta A0 BXo4y NepLlioro 6roka nigHeceHHs
no ctyneHs 0,5, BuXig SIKOro NiaKmoYeHnn 4o nepLuoro Bxoay 4eTBepToro 6roka MHOXEHHS, OpYrui
BXil SKOro 3'eQHaHWn 3 BMXOAOM Orfoka 3agaHHs KoediuieHTa CTPYMOBOI CKNMagoBOI 3HOLLYBAHHSA
WiTKM, BMXig 6noka 3agaHHs koedilieHTa eposinHOl CKMagoBOI 3HOLYBAHHSA LWITKM NigKIMHOYEHUA 0
OpYroro BXO4Yy APYroro Orioka MHOXEHHs, BUXi4 SIKOTO MiAKMYEeHUN OO0 APYroro BXody MepLloro
cymaropa, nepwui Bxig SKoro 3'egHaHuin 3 BUXOAOM TPeTboro 6rioka MHOXEHHS!, NepLUNA BXid SKOro
3'egHaHVi 3 BUXOAOM Bnoka 3agaHHsa KoediuieHTa PPUKUINHOI CKNagoBoi 3HOLYBAHHS LLUITKW, BUXIG
yeTBEPTOro 6roka MHOXEHHS MiOKNIYEeHM OO TPEeTbOoro BXo4y NEpLUoro cymartopa, BuMXig SIKOro
NigKMioYeHnn 0o ApYroro Bxody N'ATOro 65oka MHOXEHHS, BMXiQ AKOro MigKMYEHUA OO MEpPLUOro
BXO4Yy 4YEeTBEpTOro Komnapatopa, APYrMin BXi4 $KOro 3'€edHaHWi 3 BUXoOoM Onoka 3agaHHs
MaKCMMarnbHOro 3HOLUEHHS LLITKW, BUXid4 YeTBEpTOro Komnaparopa nNigknioyeHun 0o BXxody M'AToro
iHOMKaTopa Ta Ao n'AToro Bxody foriyHoro enemeHTta ABO, Buxig Gnoka opmyBaHHsI iHTepBany
BUMIpIOBaHHS MiJKMIOYEHUN OO nepLluioro Bxody (PyHKLIOHanbHOro nepeTsoptoBaya Ta A0 MepLloro
BXody N'ATOro Grioka MHOXeHHs, Buxig Onoka BM3HA4YeHHs diameTpa KomekTtopa NigKniYeHun go
Bxoay 6noka nigHeceHHAa 0o ctyneHsa 0,16, Buxig SKOro nigknioveHun 4o Bxody n'atoro nigcunoBada,
BMXig SKOro MigKMYEeHUn 4O NePLUIOro BXOAY NepLuoro 6mnoka gineHHs, Apyrun Bxig SKoro 3'egHaHnm 3
BMXOOOM CEHcopa LUBMAKOCTI, BUXiA nepLuoro 6roka AineHHs NigkoyYeHnii o Apyroro Bxody n'atoro
KOMMapartopa, neplwuni BXig AKkoro 3'eQHaHWiA 3 BUXOO4OM 6Grioka 3agaHHsa OUTTA KorekTopa, BuUXia
n'ATOro KomnapaTtopa nigkMo4YeHnn [0 LWOCToro iHAMkatopa Ta A0 LWOCTOro BXOA4y SOriYyHOro
enemeHTa ABO.

Heponikom gaHoro npucTporo € MOoro By3bKi doyHKLOHaNbHI MOXINUBOCTI 32 paxyHOK TOro, L0 BiH
He O03BOSS€ BMMIpHOBATU LUBUAOKICTb 3HOLUEHHS LWITOK, HE BMAAE CUrHamn B KOMO curHanisauii npwu
nepeByLLEHHI AaHOro NapaMeTpa 3a JOMNYCTUME 3HAYEHHs!, HE BU3HA4YaEe pecypc poboTu LLITOK.

B ocHoBy kopucHOI Moaeni MNOCTaBMeHO 3ajady CTBOPEHHSA MPUCTPOK AN BU3HAYEHHS
TEXHIYHOro CTaHy LLITKOBO-KONEKTOPHOro By3Ma TArOBOrO €MeKTPOABWUryHa, B SIKOMY 3a paxyHOK
BBEAEHHSA HOBUX BNOKIB, €NTEMEHTIB Ta 3B'SA3KIB MK HUMUW O0CAraeTbCA NiABULLLEHHST TOYHOCTI poboTun
NMPUCTPOID, a sIK HACMiOOK, € MOXIMBICTb Oinbll OBG'€EKTMBHO OLHUTM TEXHIYHUA CTaH LLUiTKOBO-
KONEKTOPHOrO BYy3ra KOJIEKTOPHOIO ENEeKTPOABUryHa, L0 [a€ MOXIMBICTb OOrpyHTOBaHO N
06'eKTMBHO (hopMyBaTU pekoMmeHaaLii 3 yCyHeHHs AedekTiB Ta HanawTyBaHHi KomyTauii.

[MocTtasneHa 3apada BUPIWYETbCA TUM, WO B MPUCTPIN ONA BU3HAYEHHS TEXHIYHOro CTaHy
LLiTKOBO-KOMNEKTOPHOrO By3Mna TArOBOrO €feKTPOABUryHa, SKUW CKNagaeTbCa 3 CeHcopa iMnynbceis,
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dopmyBada NPAMOKYTHUX iMMynbCiB, iHBEpTOpa, NEeplioro W Apyroro OAHOBIOpaTopiB, nepLloro-
n'atoro 6nokiB nam'ati, nepworo 6noka BigHIMaHHSA, NepLioro Ta Apyroro OnoKiB BU3HAYEHHSA
CepedHbOoro KBagpaTUYHOrO BiOXWIEHHSA BIAMOBIQHO, MEpLIOro Ta Apyroro OIoKiB BM3HAYEHHS
CepeaHboro 3Ha4yeHHsl, 6roka NPUAHATTA PillEHHS, CeHcopa MOJIOXKEHHS, NiYUNbHUKA, reHepaTtopa
NPSMOKYTHMX  iMNynbciB, ©noka ¢opMyBaHHA iHTepBany BMMIPIOBAHHS, MEPLUOro-LLOoCTOro
iHOMKaTopiB, CeHcopa CTPyMy, CEHcopa LWBMAKOCTI, Oroka 3agaHHsA iHOYKTMBHOCTI cekuii, 6noka
3ajaHHS KONEKTOPHOro AiNeHHs, 611oKa 3a4aHHs WWPUHK WiTKKN, 6N10Ka 3a4aHHs LWMPUHW KONEKTOPHOT
nnacTuHu, 6roka 3agaHHsa Yncna KONMEKTOPHUX NacTuH, Groka nigHeceHHs 0o KBagpaTa, nepLuoro-
n'aToro NigcvMoBaYiB, NepLUOro-n'aToro 6MnokiB MHOXEHHS, Groka 3ajaHHsA MOTYXXHOCTI, NepLuoro-
n'aTtoro kKomnapartopis, noriyHoro enemeHta ABO, ceHcopa TucKy, ©noka 3agaHHs koediuieHTa
€pOo3iNHOI CKNadoBOi 3HOLYBaHHA LWiTKK, OGnoka 3agaHHa KoediuieHTa (PUKUINHOT CKnagoBoi
3HOLLYBaHHSA LLITKM, PyHKLIOHaNbHOro nepeTsopioBaYa, nepLuoro 6noka nigHeceHHa Ao crtyneHs 0,5,
Onoka 3agaHHA koedilieHTa CTPYMOBOI CKNMadoBOi 3HOLLYBaHHA LWiTKM, neplioro cymartopa, 6noka
3agaHHA MaKCUMarnbHOro 3HOLIEHHSA LWiTkM, 6noka BM3HA4YeHHs [AdiameTpa Komektopa, 6roka
nigHeceHHs go ctynens 0,16, nepworo 6noka AineHHsl, 6noka 3agaHHs GUTTA komekTopa, NpuyYoMy
BUXig ceHcopa iMMynbCiB NigKNYeHnn go BXoay hopmyBayva NPSIMOKYTHUX iMMNYMbCiB, BUXiO SKOro
nigKrtoyYeHnii 0o BXOAiB iHBepTopa Ta ApYyroro ogHosibpaTopa, BuXig iHBepTopa MigKMioYeHun ao
BXOo4y nepLuoro ogHosibpaTopa, BUXiA4 SKOro MiAKMOYEHWA OO0 neplioro Bxody nepluoro Grioka
nam'aTi, BUXig sSIKOro nigknoYeHnin 4o NepLuioro BXoAay nepluoro 6noka BigHiMaHHSA, opyrui BXig sikoro
3'eQHaHMIA 3 BUXOAOM fApyroro 6noka nam'ati, nepwui BXig sIKOro 3'€QHaHUn 3 BUXOOOM AOPYroro
ogHoBibpaTopa, BMXi4 ceHcopa MOMOXEHHS MiAKMYEHUn 40 NepLloro BXoAy MivvnbHuKa, 40 OPYrnx
BXOAiB nepioro 6noka BU3HAYEHHHA CEepeaHbOro KBagpaTWMYHOrO BiAXWNEHHs Ta 4YeTBepToro Groka
nam'sTi, a TakoX A0 nepworo Bxogy 6noka opmyBaHHSA iHTepBany BUMIPIOBaHHS, BUXig SKOro
NigKITYeHnA 4O ApYyroro Bxody Apyroro 6noka BU3HaAYeHHSA CepeaHbOoro KBaapaTuYHOrO BiAXUNEHHS
Ta o Apyroro Bxody n'atoro 6Grnoka nam'aTi, nepwunn BXig sIKoro 3'egHaHni 3 BUXOAOM Apyroro 6noka
BU3HAYEHHS CEpeaHbOoro KBaapaTWYHOro BIOAXWIMEHHSA, BUXi4 reHepatopa MNPSMOKYTHUX iMNynbCiB
NiAKNIOYEHNA 40 APYroro BXo4y NivnibHMKa, BUXi4 KOO NigKMOYeHnn OO APYrMX BXO4iB NepLuoro ta
cboMoro 6rokiB Nam'aATi, a TakoX A0 Apyroro Bxoay 6noka dopmMyBaHHS iHTepBany BMMIpOBaHHS,
BMXig4 nepworo 6noka BigHIMaHHA NiAKMYEHWA OO0 BXod4y TPETbOro 6rnoka nam'aTi, BUXIA SIKOro
NigKITIOYEHNA 00 NepLInX BXOAIB NepLIOro Ta Apyroro 60KiB BU3HAYEHHS cepeqHboro kBagpaTuyHoro
BiOXWNEHHS, BuUXig nepworo 6roka BU3HAYEHHS CepedHbOro KBaApaTUYHOIO  BiOXMITEHHS
NigKMiYeHMn 40 MepLIoro BXody 4YeTBepToro 6rioka nam'aTi, BUXi4 SKOrO MiAKMOYEeHUMn OO0 BXOAY
nepworo 6roka BM3HAYEHHSI CEPEAHLOr0 3HAYEHHS, BMXiO SIKOro MigKMIOYEeHUN 0O NEepLUoro BXO4y
Onoka MPUNHATTA PilLEeHHS, APYrMrA BXig SKOro 3'€gHaHuWiA 3 BMXOAOM Apyroro 6rnoka BM3HAYeHHS
CEepeadHbOro 3HA4yeHHd, BXid4 SAKOro 3'egHaHMA 3 BUXOAOM M'aToro 6Groka nam'aTti, Buxig Gnoka
NPUNHATTA PILLEHHS MiAKMYEeHUA OO BXOAY MepLloro iHavMkatopa, Buxig 6noka npunHATTS pileHHs
NigKIlYeHnd 0O nepworo Bxoay norivHoro enemeHta ABO, Buxig sKoro 4yepes 4eTBepTui
nigcunioBad 3'egHaHMIA 3 KONOM CUrHanisadii, BUXig ceHcopa CTpymy MigknmtodeHun go Bxogy 6noka
nigHeceHHs OO0 KBapaTta, BUXi SKOro NiAKMoyYeHW Ao BXody nepLluoro nigcuntoBaya, BUXig sIKOro
NigKMYeHn 4O NepLUOro BXOAY NepLuoro 6y10ka MHOXEHHS, OPYTMA-CbOMUIA BXOOW SKOro 3'€dHaHI 3
BMXO4aMM CeHcopa LUBMAOKOCTI, 6rioka 3afjaHHs iHOYKTMBHOCTI cekuii, 6noka 3agaHHA KONEKTOPHOrO
AiNeHHs, 6noka 3agaHHs LUMPUHK LWiTKKM, B6noka 3agaHHSA LUMPWHKM KOMNEKTOPHOI nnacTuHu Ta 6roka
3a[jaHHA YMcna KONMEKTOPHMX MMacTWH, BUXig neplloro 650ka MHOXEHHS MigKMOYEeHU OO NepLumx
BXO[iB MepLuoro, Apyroro ta TPeTbOoro KoMnapaTopiB, a TakoX OO0 MepLloro Bxody Apyroro 6rioka
MHOXEHHS, BUXiA 6rioka 3agaHHS NOTY)XKHOCTI MIAKNIOYEHUI A0 OPYroro BXo4y NepLloro komnaparopa
Ta [0 OpyrMx BXOAIB ApYroro W TPeTbOro KomnapaTtopiB 4vepe3 Apyrun Ta TpeTin nigcunosadi
BiANOBIAHO, BUXi4 NepLUoro KoMmnaparopa NigknioyeHnn o BXOAY APYroro iHgukaTopa Ta 4o Apyroro
Bxody noriyHoro enemeHta ABO, Buxig Opyroro komnapatopa nigknioyeHui OO0 BXxody TPeTboro
iHOMKaTopa Ta [o TpeTboro Bxody noriyHoro enemeHta ABO, Buxig TpeTboro komnapaTopa
NigKIoYeHnn 00 BXo4y YeTBepToro iHgukaTtopa Ta 4o YyeTBepToro BxoAy norivHoro enemeHta ABO,
BUXiZ CeHcopa TUCKY MigKNIOYEeHUn 0 ApYroro Bxoay yHKUiOHaNbHOro nepeTsopoBaYa, BUXig SiKoro
NigKMioYeHn 4O OPYroro BXO4y TPeTboro 6rioka MHOXEHHS Ta 4O BXo4y MepLuoro 6roka nigHeceHHs
8o ctyneHst 0,5, BuXig SKOro NigKNiOYeHUA 4O NEePLUIOro BXOAY YETBEPTOro 6rioka MHOXEHHS, OpYyrin
BXif, sIKOro 3'eAHaHun 3 BMXoAoOM Onoka 3afaHHs koedilieHTa CTPyMOBOI CKMafoBOi 3HOLLYBaHHS
WiTkM, BMXig 6noka 3agaHHs koedilieHTa eposinHOI CKIMafoBOI 3HOLWYBAHHSA LWITKM MNigKITHOYEHWA 0
OPYroro BXoAy APYroro Grioka MHOXEHHS, BUXiA4 SKOrO MiAKMHYEHWA OO0 APYroro BXody NepLuoro
cymaropa, nepwui Bxig SKoro 3'€egHaHui 3 BUXOOOM TPEeTbOro 6510ka MHOXEHHS, NepLUIMn BXig SKOro
3'egHaHMI 3 BUXO4OM Broka 3afjaHHsa koedilieHTa pUKLINHOI CKNagoBOoi 3HOLWYBaHHSA LWiTKW, BUXIG
YeTBEPTOro Orioka MHOXEHHS MIOKMIYEHMIA OO TPEeTbOoro BXOAY MEpLUOro cymartopa, BUXig sIKOro
NigKITIYEHNA 00 OPYroro BXOA4y M'ATOro Grioka MHOXEHHS, BUXIA KOO MigKITYEHWA OO0 MepLUoro
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BXOQYy 4eTBepTOro komnapatopa, ApYyrMi BXid £Koro 3'egHaHuMi 3 Buxogom 6noka 3agaHHA
MaKCMMarnbHOro 3HOLLUEHHS LLITKW, BUXiA4 YETBEPTOro komnapartopa MigkmoyeHnn Oo Bxody M'AToro
iHOMkaTopa Ta OO0 n'atoro Bxogy noriyHoro enemeHta ABO, Buxig Groka dopmyBaHHs iHTepBany
BUMIpIOBaHHA MNiAKMOYEHMA 0O NepLloro Bxody (PyHKUiOHanbHOro nepetBopioBaya Ta OO NEepLloro
BXoOy n'AToro 6rioka MHOXEHHS!, BuXig Ornoka BM3HaAYeHHsI OiaMeTpa Korliektopa MigKmioYeHun 0o
Bxoay 6noka nigHeceHHsa 0o ctyneHs 0,16, BMXig sSIKOro NigknioveHnn 4o BXxody n'aToro nigcuntoBava,
BUXiZ SIKOrO MigKHOYEeHMI 40 NEPLUOro BXoAy NepLuoro 6roka gineHHs, Apyrui BXig SKOro 3'eqHaHum 3
BMXOOOM CEHcopa LUBMAKOCTI, BUXiA NepLloro 6roka AineHHs nigknoYeHnin 4o Apyroro Bxoay n'atoro
KomMnapaTtopa, neplunn BXxig SKoro 3'egHaHuM 3 BUMXOOOM Onoka 3agaHHs OGUTTS KonekTopa, BuXig
n'aToro KomnapaTtopa MigKMioYeHUn [0 LOCTOro iHAMKatopa Ta OO LWOCTOro BXOA4Y FOriYHOro
enemeHTa ABO, BBeageHo 6ok 3agaHHA KoedilieHTa eneKkTPOKOPO3iMHOMO 3HOLLYBaHHSA LWiTKM, 6nok
nigHeceHHs o ctyneHs 3/4, ppyruii Ta TpeTih 6nokn nigHeceHHs fo ctynexs 0,5, WOCTMIA-BOCBEMUIA
Onokn MHOXEeHHH, O6noK 3afjaHHsA KoeQilieHTa eneKkTpOoepos3iMHOro 3HOLUYBAHHS LUITKW, OPYrun
CymMaTop, CbOMUIN Ta BOCbMUIN iHOMKATOPW, LLOCTUIN KOMNapaTop, 6MoK 3agaHHs LWBUAKOCTI 3HOLLEHHS
WiTOK, B6NOK BM3HAYEHHS OOBXMHM LLiTKW, ONOK 3agaHHA MiHIManbHO AOMYCTUMOI LOBXUHW LLITKN,
Apyrn 6ok BigHIMaHHA Ta Apyrni Onok AiNeHHsl, NpU4YoMy BUXIiA CEHCopa CTPyMy MiOKMOYeHUn 0o
BXoOy TpeTboro 6roka nigHeceHHs oo ctyneHs 0,5, BUXig SIKOro MigkmioYeHnn o YeTBepToro BXoay
LwocToro 6roka MHOXEHHS!, TPeTi BXig SKoro 3'egHaHWA 3 BUXOAOM Orioka 3afaHHsa koedilieHTa
€NEKTPOKOPO3INHOMO 3HOLLYBAHHSA LWUITKKW, BUXiO PYHKUIOHANbLHOrO nepetBoproBava NigKNIYeHnn o
Bxogy Apyroro 6noka nigHeceHHA o ctyneHs 0,5, BMXig SIKOro NiAKMYMEHWn OO Mepllioro Bxoay
LIOCTOro 6noka MHOXEHHS, APYrUi BXig, SIKOro 3'eqHaHuin 3 BUXOO4OM Onoka nigHeCeHHst 4O CTyneHs
3/4, Bxig Akoro 3'egHaHO 3 BUXOOOM CEHCOpa LUBWAKOCTI, BUXIiA SIKOrO NiAKMIOYEHUA 40 OPYroro Bxogy
CbOMOro 6roka MHOXEHHsi Ta OO TPeTbOro BXOAY BOCbMOro 6roka MHOXEHHs, APYrMin BXig SKOro
3'egHaHO 3 BMxOAOM ©Onoka 3agaHHsa koediuieHTa enekTpoeposiMHOro 3HOLWYBAHHA LWITKW, BUXIg
TPEeTbOoro 6Grioka MHOXEHHS NIAKMTYEHUA 40 NepPLUIOro BXo4y CbOMOro 6510ka MHOXEHHS, BMXig SKOro
NiKNIOYEeHNA 0O Nepuoro BXOA4Y APYroro cymaTopa, APYrMi BXig SKOro 3'ed4HaHnini 3 BUXOLOM
LIOCTOro Grioka MHOXEHHS, BUXig OpYroro cymartopa nigkioyYeHnii 4o BXOAY CbOMOro iHauKaTopa Ta
00 NepLLoro BXoAy LWOCTOro komnapatopa, NepLlmnin Bxig sikoro 3'eqHaHui 3 BUXOAOM Grioka 3aaaHHs
LUBMAOKOCTI 3HOLLEHHS LLITOK, BUXif LWOCTOro KoMnapartopa nigknio4yeHnii 4O CbOMOro BXo4y efieMeHTa
ABO, Buxig Grnoka BM3HAYEHHS AOBXMHM LUITKA NIAKMOYMEHUA OO0 NepLlioro Bxody Apyroro 6roka
BiQHIMaHHS, Mepwunin BXig skoro 3'egHaHWA 3 BMXOAOM Onoka 3adaHHs MiHiManbHO AOMYyCTUMOI
OOBXMHM LUiTKW, BUXig4 Opyroro Groka BigHiIMaHHS Migknio4YeHun OO0 Opyroro Bxody Apyroro Groka
OiNEHHS, nepLni BXig AKOro 3'eQHaHui 3 BUXOAOM APYroro cymartopa, Buxig gpyroro 6noka gineHHs
NigKMoYeHU 40 BXOAY BOCbMOrO iHAMKaTopa.

Mpuctpin AN BM3HAYEHHS TEXHIYHOro CTaHy LUITKOBO-KONEKTOPHOro By3na THArOBOro
€neKTpoABUryHa MOSICHIOETBCA KPECIEHHsIM, Ha sikoMy 300pakeHa Moro CTpyKTypHa cxema, ge: 1 -
CEeHCOop iMNynbCiB; 2 - hopmyBay NPSIMOKYTHUX iMNynbciB; 3 - iHBepTop; 4, 5 - nepwun i gpyrun
ogHogibpaTopu BignosigHo; 6, 7, 9, 12, 13 - nepwun, gpyrun, TpeTin, YeTBepTMA Ta N'aTuin B6noku
nam'sTi BignoBigHo; 8, 78 - mepwun Ta apyrMn 6noku BigHiMaHHS BignosigHo; 10, 11 - nepwun Ta
ApYyrvin 610K BU3HAYEHHS CepedHbOoro KBagpaTWUYHOro BiAXWMEHHS BignosigHo; 14, 15 - nepwwun Ta
Apyrvin 6nokn BU3HAYEHHS CepefHbOro 3HayeHHs BignoBigHO; 16 - ONOK MPUAHATTS pileHHs; 17 -
CEHCOP MOMNOXeHHsT; 18 - niunnbHKK; 19 - reHepaTop NPAMOKYTHUX iMnynbciB; 20 - 6nok dopMyBaHHS
iHTepBany BumiptoBaHHs; 21, 38, 39, 40, 56, 63, 73, 80 - nepwwuii, ApyrMmn, TPETIN, YeTBEPTUN, N'ATUN,
LLOCTUIA, CbOMUIA Ta BOCbMUWI iHONKATOPW BigNOBIOHO; 22 - CEHCOP CTPYMY; 23 - CEHCOp LWBUAKOCTI; 24
- 6NOK 3a4aHHA IHOYKTUBHOCTI CeKLUii; 25 - Bnok 3agaHHsl KONEKTOPHOrO AineHHs; 26 - 6rok 3agaHHsA
WMPUHW WiTKK; 27 - BNOK 3agaHHsA LIMPWHM KOMNEKTOPHOI nnactuvHu; 28 - 6ok 3agaHHsa 4ucna
KOMEKTOpHUX nnacTtuH; 29 - 6nok nigHeceHHa go keBagpata; 30, 33, 34, 42, 59 - nepwwun, apyrun,
TpeTin, YyeTBepTMh Ta MN'aTui nigcunoBadi signosigHo; 31, 44, 48, 51, 53, 68, 69, 71 - nepwwun,
OPYrvi, TPEeTin, TpeTin, 4YeTBEepTUMH, N'ATWMIA, LIOCTMA, CbOMWUA Ta BOCBMWUA ONOKM MHOXEHHS
BignoBigHo; 32 - Gnok 3agaHHsA noTyxHocTi; 35, 36, 37, 55, 62, 75 - nepwwi, Opyrvn, TPeTin,
YeTBEPTUN, NM'ATMI Ta LWOCTUIA KoMnapaTtopu BignosigHo; 41 - noriyHnn enemeHT ABO, 43 - ceHcop
TUCKY; 45 - Bnok 3agaHHA KoedilieHTa epo3iiHOI CKNagoBOoil 3HOLWYBaHHS LWiTKW; 46 - Bnok 3agaHHA
KoediLlieHTa PPUKLINHOT CKNagoBOoi 3HOLIYBAHHSA LWiTKK; 47 - pyHKLiOHanNbHMI nepeTBoptloBay; 49, 66,
67 - nepwun-TpeTii Bnoku nigHeceHHs oo ctyneHsa 0,5; 50 - 6nok 3agaHHA koedilieHTa CTPYMOBOI
CKNafoBOI 3HOLWYBAHHA LWiTkK; 52, 72 - nepwuin Ta ApyrMi cymaTtopu; 54 - Gnok 3agaHHs
MaKCMMarbHOrO 3HOLLEHHS LWiTKK; 57 - Bnok BU3Ha4YeHHs diameTpa konekropa; 58 - 61nok nigHeceHHs
no ctynens 0,16; 60, 79 - nepwun Ta gpyrni Onoku AineHHs BignoBigHo, 61 - 6nok 3agaHHa GuTTS
Konektopa; 64 - 6nok 3agaHHsa KoedilieHTa enekTPOKOPO3IMHOIO 3HOLUYBAHHA LWiTkM; 65 - 6Gnok
nigHeceHHs 0o ctyneHs 3/4; 70 - 6rok 3agaHHA KoedilieHTa enekTpoeposiiHOIrO 3HOLLYBaHHS LLITKU,
74- 6nOK 3afaHHs WBWOKOCTI 3HOLLUEHHS LWITOK, 76 - BrOK BU3HAYEHHS OOBXWHW WiTKW; 77 - GROK
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3aJaHHsA MiHiManbHO JONYCTUMOT AOBXWHM LWITKW, NPUYOMY BUXi4 CeHcopa iMnynbCeiB 1 nigknoyeHnn
40 BxoAy hopmyBaya NpsiMOKYTHUX iMNYIbCIB 2, BUXIO KOO NigKNioYeHn 4o BXoAis iHBepTopa 3 Ta
apyroro ogHoBibpatopa 5, Buxig iHBepTopa 3 nigknioveHUMn OO BXOAY MepLlioro ogHosibpaTtopa 4,
BUXiZ SIKOro MiAKMIOYEHU 40 NepLloro Bxoay nepLuoro 6roka nam'siti 6, BUXig sSIKOro nigknioveHnn go
nepLioro BxoAy neplioro 6rioka BigHiMaHHs 8, Opyrvi BXig SIKOro 3'eqHaHUM 3 BMXOOOM OPYroro
Onoka nam'siTi 7, nepwuin BXig sIKoro 3'eAHaHuMn 3 BUXOOOM OpYroro ogHoBibpaTopa 5, BuXxig ceHcopa
NONoXeHHs1 17 NigKMYeHnn OO Nepuoro Bxody nivmnbHuMka 18, 0o Apyrux BXoAiB nepLlioro 6roka
BM3HAYEHHS1 CEpeaHbOoro KBaapaTuyHoro BiaxuneHHsa 10 Ta yeTBepTtoro 6noka nam'siti 12, a Takox Oo
nepwworo Bxoay Onoka dopmyBaHHS iHTepBany BuMiptoBaHHA 20, BMXig AKOro MigKnioYeHUn ao
Opyroro Bxoay Apyroro 6roka BU3HAYEHHSA cepeaHbOro KBaapaTUYHOro BigxuneHHs 11, 4o nepLuoro
Bxoay PyHKUiOHanNbLHOro nepetBoptoBayva 47, 4O NepLloro BxoAdy n'atoro 6roka MHoxeHHst 53 Ta go
apyroro Bxofgy n'atoro 6noka nam'ati 13, nepwuin BXig SIKOro 3'€egHaHUn 3 BUXOOOM Apyroro Groka
BM3HAYEHHS CepeaHbOro KBaapaTuyHOro BigxmneHHs 11, Buxig reHepaTopa NPSIMOKYTHMX iMMynbCiB
19 nigknoyeHWn Oo Apyroro Bxody nivunbHUKa 18, BUXiA SKOrO NiAKMIOYEHWA A0 ApPYrvx BXOAiB
nepworo 6 Ta gpyroro 7 GrokiB nam'aTi, a TakoX A0 Apyroro Bxogy 6roka opmyBaHHs iHTepBany
BUMiptoBaHHs 20, BUXig nepluoro 6roka BigHiMaHHSA 8 nigknoyYeHnn 0o Bxoay TpeTboro 6noka nam'siti
9, BMXid SIKOro NigKMYeHWn Oo neplumx BxoaiB nepworo 10 Tta gpyroro 11 OnokiB BM3HAYEHHS
CepedHboro  KBagpaTUYHOIO  BiOXWIEHHS, BWXiA4 neplworo ©Orfoka BU3HAYEHHSI CepeaHboro
KBagpaTuU4dHoro BiaxmneHHs 10 nigknioveHWid Oo nepLioro Bxody vetseptoro 6noka nam'ati 12, suxia
SIKOro MiAKMOYeHNn 0o BXoQy NepLuoro 6roka BM3HAYEHHSI CepedHbOoro 3HayveHHsi 14, Buxig sikoro
NigKIOYeHnA OO nepLioro Bxody 6roka MpURHATTS piweHHs 16, apyruin BXxig Akoro 3'egHaHum 3
BMXOAOM Apyroro 6noka BM3Ha4YeHHs cepefHbOoro 3HadeHHs 15, Bxig sKkoro 3'egHaHui 3 BUXOAOM
n'atoro 6noka nam'ati 13, Buxig 6noka NPUAHATTA piweHHa 16 nigknoYeHun OO BXoQy NEpLUOro
ingukatopa 21 Ta Ao nepworo Bxogy noriyHoro enemeHta ABO 41, Buxig SKOro yepes 4yeTBepTui
nigcunioBay 42 3'egHaHMi 3 KONIOM CUrHanisadii, BUXig ceHcopa CTpymy 22 NigknioveHuin oo Bxoay
Onoka nigHeceHHs1 A0 kBagpaTa 29, BUXi4 AKOro NiaknoYeHui oo Bxody nepworo nigcuntoBada 30,
BUXiA SKOro MiAKMOYEHUA OO NepLUoro BXOAy NepLuoro 6roka MHOXeHHs 31, Apyrnin-cboMmnii BXoam
SIKOro 3'eHaHi 3 BUXogamMu ceHcopa BMAKocTi 23, 6noka 3agaHHs iHOYKTUBHOCTI cekuii 24, 6noka
3a[jaHHsl KONEKTOPHOro AineHHs 25, 6rnoka 3agaHHsa WUPUHW LWiTkM 26, 6noka 3agaHHs LMPUHK
KONEKTOPHOi nnacTtuHu 27 Ta 6roka 3agaHHsA 4mucra KOJeKTOPHMX nnacTuH 28 BignosigHo, BUXiA
nepworo 65ioka MHOXeHHs1 31 nigknYeHnn Ao nepLumx Bxoais nepworo 35, gpyroro 36 Ta TpPeTbOro
37 komnaparopis, a TakoX A0 MEepLIoro BxoAay Apyroro 6noka MHoxeHHs 44, Buxig 6rnoka 3agaHHs
MOTYXXHOCTI 32 NigKnioYeHUn OO0 OPYroro Bxody MepLioro komnapatopa 35 Ta OO Apyrux BXxogis
apyroro 36 1 TpeTtboro 37 komnapartopiB yYepe3 gpyrun 33 Ta TpeTii 34 nigcunioBadi BignoBigHoO,
BMXig nepioro komnapatopa 35 nigknioyeHnn 4o Bxoay Apyroro iHavkatopa 38 Ta Jo gpyroro Bxogy
noriyHoro enemeHta ABO 41, Buxig gpyroro komnapatopa 36 nigkmyYeHun 00 BXody TPeTboro
ingmkatopa 39 Ta go TpeTboro BxoAy noriyHoro enementa ABO 41, Buxig TpeTboro komnapartopa 37
nigKnoYeHnn 4o Bxoay YeTsepTtoro iHankatopa 40 Ta Jo YeTBepToro Bxoay noridyHoro enemeHta ABO
41, Buxig ceHcopa TUCKY 43 NigkroyeHnin Ao Apyroro Bxoay (yHKUioHanbHoro nepetsoptoBaya 47,
BMXiO SIKOro MigKMOYeHWn OO ApYyroro BXody TPEeTboro 6roka MHOXEeHHs 48 Ta OO0 BXoA4y MepLuoro
Onoka nigHeceHHss oo ctyneHa 0,5 49, Buxig AKOro NigknNiOYeHW OO MEpPLUOro BXo4y YETBEpPTOro
©rnoka MHOXeHHs 51, opyrui Bxig sIKoro 3'egHaHMI 3 BUXOA40M Grioka 3agaHHs koedilieHTa cTpyMOBOi
CKNagoBoi 3HowyBaHHA wWitkm 50, Buxig ©6noka 3agaHHs koediuieHTa eposiHOI  CkagoBol
3HOLWYBAHHSA LWiTKKM 45 nigknioveHnin 4o gpyroro Bxody Apyroro 6noka MHOXeHHs 44, Buxig skoro
nigKkrnioYeHMn o Apyroro BXo4y neplioro cymaTtopa 52, nepluiun BXig SKOro 3'€egHaHui 3 BMXOOOM
TpeTboro 6noka MHOXeHHS 48, nepLuni BXig SIKOro 3'egHaHui 3 BUXO40M Groka 3agaHHA koedilieHTa
PPUKLINHOT CKNAZOoBOi 3HOLYBAHHA LWiTKN 46, BUXig 4yeTBepToro 6rnoka MHOXeHHs 51 nmigknioveHun
00 TPEeTbOro BXoA4y NepLuoro cymatopa 52, Buxig akoro nigknoyeHnn Jo gpyroro Bxogy n'atoro 6noka
MHOXEHHA 53, BUXia SKOro MigKNioYeHUn 00 MepLloro BXOAY YeTBepTOro Komnapartopa 55, apyrui
BXig AKoro 3'egHaHWM 3 BUXOAOM Onoka 3afaHHA MaKCUManbHOro 3HOLWUIEHHSA LTk 54, Buxig
YeTBEPTOro Komnapartopa 55 nigknioyeHn 0o Bxody N'dAToro iHAMkatopa 56 Ta 4O n'aToro Bxoay
noriyHoro enemeHta ABO 41, Buxig Gnoka BM3HadeHHs1 diameTpa Konektopa 57 nigknioyeHun o
Bxody Onoka nigHeceHHs o ctyneHs 0,16 58, Buxig AKOro nigkmOYeHUn [0 Bxogy N'ATOro
nigcunioBaya 59, BMxig SIKOro MigKMYEHUn 4O NepLlloro BxoAdy neplioro 6roka AineHHs 60, apyrun
BXil SIKOro 3'eQHaHWA 3 BUXOLOM CeHcopa LWBWMAKOCTI 23, BuMxig nepworo 6roka fineHHss 60
NigKNIOYeHNn OO Apyroro Bxody M'ATOro komnapatopa 62, neplwun BXig SKoro 3'egHaHui 3 BUXOLOM
Onoka 3apjaHHA OuTTS komekTopa 61, BuXig N'AToro Komnapatopa 62 nigknioYeHun OO LOCTOro
iHOMkaTopa 63 Ta o wocTtoro Bxogy norivHoro enemeHta ABO 41, Buxig ceHcopa cTtpymy 22
NigKITOYEeHNA 0O BXOAY TpeTboro 6rnoka nigHeceHHs 0o ctyneHs 0,5 67, BUxig sSIKOro nigknioveHun o
YeTBEPTOro BXoAy LUOCTOro 6roka MHOXeHHs1 68, TpeTin BXig sKoro 3'egHaHuin 3 BUXoZoM Grioka
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3aflaHHA  KoedilieHTa eneKkTPOKOPO3IMHOIO 3HOLYBaHHA LWiTkKM 64, Buxig yHKUiOHanbHOro
nepeTsoptoBaya 47 nigknoyeHnn 0o Bxody Apyroro 6roka nigHeceHHa o ctyneHs 0,5 66, Buxia
SIKOro MigKMIYeHW 40 NepLLIOro BXOAY LOCTOro 6rioka MHOXEHHS 68, Apyrni BXig SKOro 3'egHaHuin 3
BMXOA0M OrloKa nigHeceHHs 4o cTyneHs 3/4 65, Bxig siKoro 3'eqHaHO BMXO4OM CEHCopa LUBUAKOCTI 23,
BMXiO SKOrO MiOKMIOYEHWA OO OPYroro BXody CbOMOro 6rioka MHOXEHHst 69 Ta OO TpeTboro BXoay
BOCbMOIO Ofloka MHOXEHHS 71, ApyrMi BXig sikoro 3'egHaHoO 3 BUXOAOM Orioka 3agaHHs koedilieHTa
€NeKTPOoepOo3iNHOro 3HoWYyBaHHA LWiTkM 70, BUXi4 TPEeTbOro Grioka MHOXEHHS1 48 nigkni4veHun 0o
nepLloro BXoAy CbOMOro 6rioka MHOXEHHS 69, BUXi4 SIKOro NigKMIOYEeHWA OO NepLUoro BXOAY OpYroro
cymaTopa 72, opyrum BXig siKoro 3'‘eqHaHui 3 BUXOOOM LLIOCTOro 6roka MHOXeHHs 68, Buxig gpyroro
cymatopa 72 nigknioYeHnin A0 BXOAY CbOMOro iHAukaTopa 73 Ta OO Nepllioro BXody LIOCTOro
Komnapartopa 75, nepwmn Bxig siKoro 3'egHaHun 3 BMxodomM 6rioka 3agaHHs LWBMAOKOCTI 3HOLLEHHS
WiTOK 74, BMXig LWIOCTOro KOMnapartopa nigknioveHun 0o ceomoro Bxoay enemeHta ABO 41, Buxia
Bnoka BM3HAYEHHS OOBXWHM LWWITKM 76 NigKNioYeHun 4o NepLuoro Bxody Apyroro 6roka BigHIMaHHSA
78, nepLumnn BXia AKoro 3'eAHaHWi 3 BUXOAOM 6rioka 3agaHHs MiHiManbHO JONYCTUMOI JOBXUHM LLITKK
77, Buxig gpyroro 6roka BigHiMaHHSA 78 nigkntoYeHun go gpyroro BXody Apyroro 6roka gineHHs 79,
nepLunin BXig sIKOro 3'eAHaHWMIA 3 BMXOAOM APYroro cymartopa 72, Buxig Apyroro ©noka gineHHs 79
NigKNo4YeHnn o BXoay BoCcbMoro iHgnkatopa 80.

3anponoHoBaHUN NPUCTPIN NpaLUtoe Tak.

CeHcop iMnynbciB 1 po3milLyoTh 6ins kpato poboYOT LLITKK, WO iICKPUTb, Ha KONEKTOoPI.

IMNynbcu Hanpyrn iCKpoBMX po3psaiB HaaXoAaATb Big ceHcopa iMnynbciB 1 o dopmysBaya
NPSMOKYTHMX iMNYMnbCiB 2, B sKOMY BigBGyBaeTbCs IX NIACUMEHHA N (QOPMYBAHHA iMMynbCiB
NPSIMOKYTHOI popmMM 3 TpuBamicTio, WO AOPIBHIOE TPMBamnocCTi iMnynbciB Hanpyrn pospsgis. Ll
iMNynbcu HagxoadTb Ha iHBepTop 3 i Apyrui ogHosibpaTop 5. Ha Buxodi ocTaHHLOro (hopmyeTbCH
Kepylumi iMnynsC B MOMEHT MOYaTKy iMMAYNbCy iCKPIHHA tnou. IMNynbcu 3 Buxogy iHBepTopa 3
noaalTbCs Ha BXi4 MepLlioro ogHosibpaTopa 4, Ha BUXOAi AKOro POPMYyeETbCA KEPYUNA iMNyrnbC B
MOMEHT 3aKiH4eHHs1 iMMynbCy iCKPiHHA tiw. 3 BuxoAiB nepworo 4 Tta gpyroro 5 oagHosibpatopiB Ui
iMMynNbCcK NOAATLCSA BiANOBIAHO Ha NepLUi BXoau nepLuoro 6 Ta gpyroro 7 6rokiB nam'aTi.

MoyaTok 060poTYy GiKCYETLCA CEHCOPOM MONOXEHHS 17, HAa BMUXOAi SKOro oopMYy€eTbCA KEpyHoUnii
CUrHan go3Bony nigpaxyBaHHSA iMNYnbCiB, WO HaaX0AdaTb Bif reHepaTopa NpAMOKYTHUX iMnynbciB 19
Ao niyvnbHuka 18. Kog, wo BignoBigae MNOTOYHOMY 3HAYEHHIO 4vacy, 3 Buxody nidunbHuka 18
HagxoauTb OO0 ApYrMx BXOAiB nepworo 6 Ta gpyroro 7 6nokiB nam'aTti, B kX BigOyBaeTbCsi 3anumc
BiAMOBIAHUX 3HAY€Hb MOMEHTIB NOYaTKY iMNYNbCY ICKPIHHS thoy T@ 3aKIHYEHHS IMMYIbCY ICKPIHHSA tain Ta
nepegada Ao nepworo 6noka BigHiMaHHA 8, Ha Buxodi SKOro YOPMYETbCS 3HAYEHHS TPMBAmNocCTi
iMMYNbCIB ICKPIHHA:

tickp=txin-trou. (1)

AHanoriyHo opmyeTbca iHpopmauia npo noganbli iMMNyNbCU iCKPIHHA 0O MOMEHTY npuxogy
APYroro iMnynbcy Big ceHcopa nonoxeHHs 17.

IHdopmaList Npo TpmMBanicTb iMNyNbCIB iICKPIHHA NepedaeTbca 3 nepluoro 6noka BigHiMaHHA 8 Oo
TpeTboro 6noka nam'ati 9, oe BinbyBaeTbCs ii HAKONUYEHHA Ta Nepefaya 0 NepLUMX BXOAIB NepLUOro
10 Ta gpyroro 11 6nokiB BU3HAYEHHSI CepeaHbOro KBagpaTUYHOIO BiAXUIMEHHS.

3a ymMOBU HasiBHOCTi cUrHamny 3 BUXoZ4y ceHcopa NonoXxeHHs 17 Ha gpyromy Bxogdi nepLioro 6noka
BM3HAYEHHS CepedHbOoro KBagpaTW4HOro BigxurneHHst 10, B OCTaHHbOMY BigOYBaeTbCA PO3paxyHOK
3HaYeHHs cepeaHbOro KBagpaTUYHOMO BiAXMIEHHS TPUBANOCTi iMNYNbCIB iCKPIHHA 3a Kinbka obopoTis
AKOpSA Ta nepegada 4o nepLuoro Bxody YetsepToro 6rnoka nam'ati 12, B Akomy BigbyBaeTbCsa 3anuc Ta
HaKoOMUYeHHA NpW HasiBHOMY CurHarni Ha Moro ApyroMmy BXOfi, a TakoX nodarnblia nepepada Ao
nepworo 6roka BW3HAYEHHsI CepedHbOro 3HavyeHHs 14, Wo [o3BOMsie copmMyBaTU CcepenHe
3Ha4YeHHA cepedHbOro KBaApaTUYHOrO BIAXWNEHHS TPWMBAarocCTi iMNYMbCIB ICKPIHHA MO Konekropa
Gcep.xon HA MOro BUXOA.

CuvrHanu 3 Buxofy ceHcopa nonoXxeHHsa 17 Ta niyvnbHWka 18 Hagxo4ATb Ha MepLUnn Ta Apyrun
BXOAM BignoBigHO 6noka ¢opmyBaHHA iHTepBany BuMiptoBaHHa 20, SKMA BU3HaA4ae 4acoBuWN
NPOMIKOK At, 3a SKkun y gpyromy 6noui BM3HA4YeHHS CepefHbOro KBagpaTU4YHOro BigXureHHs 11
pPO3paxoBYyOTbCH 3HAYEHHSA CepeAHbOro KBagpaTUYHOro BiOXWUMEHHS TPUBANOCTI iMMYyMbCiB ICKPIHHA
MO KOXHIiN OKpeMil KONEeKTOPHIN NnacTuHi. OTpMMaHi 3Ha4YeHHSA NoAaTbCsa 4O NepLUoro Bxody M'aToro
6noka nam'aTi 13, B skoMy BiAbyBaeTbCA X 3annc 3a HasiBHOCTI cUrHany Ha gpyromy Bxogi Big 6noka
dopMyBaHHs iHTepBany BuMiptoBaHHS 20. Pe3ynbTaTt 3anam'aToByBaHHSA 3 N'aToro 6rnoka nam'ati 13
nepefaeTbCsi 0O ApYyroro Grioka BM3HAYEHHs CEPedHbOro 3HaveHHs 15, B skoMy BigOyBaeTbcs
ycepeaHeHHs1 3HaYEeHHS CepeaHbOoro KBaapaTUYHOINO BigXUINEHHST TPMBANOCTI iIMNYNbCIB iICKPIHHSA Gcep.t
Nno BCiM KONEKTOPHUM NflacTMHaM, LLO iCKpsTb, B Yaci.
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3Ha4YeHHS CUrHanIB GOcepxon TA Gcept 3 BMXOAIB nepworo 14 Ta gpyroro 15 GnokiB BU3HAYEHHS
CepeaHbOoro 3HayeHHs BIANOBIOAHO HaAXO4ATb Ha BXxoau Groka NpUUHATTS piweHHa 16. PesynbTat
noJaeTbCs Ha nepLuni iHankatop 21 Ta Ha nepLumi BXig noriyHoro enemeHTta ABO 41.

CeHcop cTpyMy 22 Ha BMXOAi BUOAE curHan, NponopLUinHuin nonepeyHomy CTpyMi pO3pi3HOI LLITKK
ik Ta nepenae ﬁ?ro no 6noka nigHeceHHs 0o KBagpaTta 29, Ha Buxofi sikoro oopMyeTbCA CUrHan,

.o | . . .
nponopuimHnmn k. OTpmmaHe 3Ha4YeHHA I'IOD,aIQTbCFI Ha BXig nepLioro niacunioBava 30, Ha Buxogi
k

AKOro POPMYETHCH CUrHam, NPonopLinH1in 2'60, Lo nofaeTbCa Ha nmepwwmi BXig nepioro 6rnoka

MHOXeHHSA 31. Ha gpyruin-ceomuii Bxoam nepworo 6noka MHoOXeHHst 31 HagxogsdTb 3HAYeHHs
LIBMOKOCTI ODepTaHHs KONeKTopa M Bid CeHcopa LBMAKOCTI 23, iHOYKTMBHOCTI cekuii Lc Big Gnoka
3a[jaHHSA iIHOYKTUBHOCTI CeKUii 24, KONEeKTOPHOro AineHHs T« Bia 6n1oka 3agaHHA KONEKTOPHOrO AineHHs
25, wunpuHn Witk by Big 6noka 3agaHHA WMPUMHK WITKKM 26, LWMPUHU KONEKTOPHOI nnactuHu bk Big
Onoka 3agaHHsA LUMPUHW KONEKTOPHOI MiacTuHM 27 Ta 4Mcno KonektopHux nnactmH K Big Gnoka
3aaHHSA YMcna KONMeKTOPHMX NnacTyH 28 BignoBigHo.

Ha Buxopai neporo 6noka MHoxeHHs 31 popmyeTbesa curHan AP, Lo BiANOBIgAE NOTYXXHOCTI, Ska
aniR%edescniﬂﬁuiTKorb;( n

2-t.-b 60

i)

: (2)
Ae APy APBYTOK € KOMOBOK LWBMAKICTIO KONEKTOPa:
“ 60 . (3)

3a 3HayeHHAM BennuuHu AP st KOHKPETHOT eNEeKTPUYHOI MallUHU MOXHA BU3HA4YaTU HasiBHICTb
Ta IHTEHCUBHICTb iICKPIHHA Ha KONEKTOopi.

3 Buxogy 6noka 3agaHHs NOTYXHOCTI 32 curHan, Wo BignoBsigae MiHiManbHO AOMNYCTUMOMY PiBHI
iCKpiHHA APmin NOOAETLCA Ha ApYrvin BXig nepLuoro komnapartopa 35, a Takox Ha Bxoau apyroro 33 Ta
TpeTtboro 34 nigcunioBadiB. Ha Buxogax ABOX OCTaHHIX (OPMYIOTbCA CUrHanwu, WO BigNoOBigaloTb
cepefHboMY APcep Ta MakcumanbHO A0NYCTUMOMY APmax PIBHSAM iCKPIHHA, SIKi NoAalTbCa Ha OpYri
Bxogu apyroro 36 Ta TpeTboro 37 koMnapaTtopiB BignoBigHO. Ha nepLui BXOAM nepLioro-TpeTboro
komnapatopis 35-37 nogaetbcsa 3HaYeHHs AP 3 Buxogy 6noka MHOXeHHS 31.

3a ymoBWM, KOnu curHan Ha nepiomy Bxogi 6yge 6inbLwunin 3a curHan Ha Apyromy BXoAi 6yab-akoro
3 NepLUOro-TPeTLOro KomnapaTopiB 35-37, Ha OCTaHHIX 3'ABMSETbCA CUrHaAMN NOMYHOI OAUHMULI, KA
noJaeTbCa Ha BIiAMNOBIOAHMW Apyrvni-vYeTBepTUin iHaukatopu 38-40 Ta Ha Opyrun-yeTBEepTMW BXOOM
noriyHoro enemeHta ABO 41. HasBHiCTb NOriYyHOT oguHULI Ha BMXoAdi mepwioro komnapaTtopa 35
CBigYMTMME, L0 Ha KONEKTOPi HasiBHe iCKpiHHA Ha No4yaTKOBIM cTagil, Ha BUXoAi ApYroro kKoMmnapaTopa
36 - cepeqHe iCKpiHHSA, a Ha BMXo4i TpeTboro koMmnapatopa 37 - iHTEHCUBHE iCKPIHHS.

BennyunnHy 3HoLEeHHS LIJ,IT5I§ MOXHa BU§HA4YNTU 3 BMpasy:

cpuy

ae Co.u - KoeilieHT PPUKLINHOI CKIagoBOi 3HOLWYBAHHSA LWITKKN; Pep.w - CEpeaHE 3HAYEHHA TUCKY
LWiTKN Ha YacoBOMY NPOMIXKY At; Ciu - KoedilieHT CTPYMOBOI CKNagoBol 3HOWYBaHHA WIiTKN; Ce.u -
KoediLieHT epo3iNHOI CKNagoBOi 3HOLYBAHHS LLITKN.

CepefHe 3Ha4YeHHs TUCKY Pop.u LWITKN pO3paxoByeTbCa OyHKLiOHaNbHUM nepeTeopioBadem 47, Ha
BXOOM SIKOro NoJaltTbCHA 3HaUYeHHS TUCKY Py, 3 ceHcopa TUCKY 43 Ta 3Ha4YeHHS 4YacoBOro NPOMDKKY At 3
Buxody 6roka dopMyBaHHs iHTepBany BumiptoBaHHa 20. OTpymaHun pesdynbtaT Pepuw HagxoanTb Ha
ApYrvn BXig TpeTboro 6roka MHOXeHHs 48 Ta Ha nepwwui 6nok nigHeceHHs go ctyneHsa 0,5 49.
3HayeHHs Cop.y 3 BUxoOAy Grioka 3agaHHs KoedpiuieHTa OpUKLINHOT CKNagoBoi 3HOWYBAHHS LWiTKN 46
HaaXoOsTb Ha MNepwui BXif TPETbOro 6rioka MHOXeHHs 48, Ha BMXOAI sIKoro hOPMYETLCHA CUrHan
Co.wPep.u. 3HaueHHs Ciy 3 BUXoAy 6roka 3afaHHsA KoediljieHTa CTPYMOBOI CKNaJoBOi 3HOLLYBaHHSA
LWiTKN 5%Ha|§3$9,u,l/lTb Ha OpYrui BXif 4YeTBepToro 6rioka MHOXeEHHS 51, Ha Buxopai Akoro hopMyeTbCs

curHan M4 CPU gk NoaaloThCs Ha NepLUni Ta TPeTil BXOAM NepLLoro cymaropa 52.

Ha gpyrun Bxig nepworo cymatopa 52 HagxoguTb curHan CewAP, oTpumMaHunm 3 gpyroro 6noka
MHOXeHHS 44, Ha BXOAM SIKOrO HagxogaTb 3HaveHHst Cew 3 BMXoAy Groka 3afaHHsl koediuieHTa
€pOo3ifiHOT CKNaAoBOI 3HOLLYBaHHSA LWiTKN 45 Ta 3 BUXOAY NepLioro 61oka MHOXeHHs 31.

Ha Buxoagi n'atoro 6noka MHOXeHHS 53 dopMyeTbCs 3HayYeHHA ARw BENUYUHWU 3HOCY LUITKM
BignoBigHO [0 (4), sIke NOPIBHIOETLCA B YETBEPTOMY KOMMapaTopi 55 3 MakcMmanbHO OOMYCTUMUM
3Ha4YeHHAM ARuwpon, SIKe HagxoauTb 3 Onoka 3agaHHA MaKCMManbHOro 3HOLUEHHS LWiTku 54. Y
BUNagky, konm ARwu>ARugon, Ha BUXOAI YETBEPTOro komnapatopa 55 3'aBNSETbCA CUMrHan oriYyHoi
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OZIMHULL, KM NOOAETLCA Ha YeTBepTUn BXxig noriyHoro enemeHta ABO 41, a gani yepes yeTBepTUN
nigcvnioBay 42 B kono curHanisauii. Kpim uporo n'stum iHgnkatop 56 Oyae curHanisysatu npo
KPUTUYHE 3HOLLEHHS WiTkn. Y Bunagky, konn ARw<ARw.qon, HA BMXOAi YeTBepTOro komnapartopa 55
Byae curHan noriyHoro Hyns.

3anponoHoBaHW NPUCTPIN ANSA OiarHOCTYBaHHS LUITKOBO-KOMEKTOPHOIO By3na enekTpoaBuryHa
NOCTINHOIO CTPYMY [03BOSISIE CCOOPMYBATK OiarHOCTUYHI NapameTpu po3noginy TpMBanocTi iMnynbCiB
iCKpiHHS1 NO KOMNEKTOPY i B Yaci, a TakoX BM3Ha4YaTV amnniTyay iCKpiHHSA, Wwo 3abesneyye AOCTOBIPHICTb
BUMIPIOBAHHA iHTEHCMBHOCTI ICKPIHHA Ta BU3HAYEHHS MPUYMH MOr0 BUMHUKHEHHS MPW HEe3aAdoBiNbHIN
KOMyTauii enekTpu4yHMX ABUIYHIB MNOCTINHOrO CcTpyMy. [lpuUCTpin O03BONSAE TaKOX 34iACHIOBATU
iAeHTUdIKaLit0 BENUYNHN 3HOCY LLITKN.

MepenbayeHo MOXMMBICTb BU3HAYEHHS MPUYUHN IHTEHCUBHOCTI iCKPIHHSI HA KOMEKTOpi 3a paxyHOK
iaeHTUiKauii mKepen nigBULWIEHOro ICKPiHHSA, WO [O03BOSSAE pPO3pobnaTy LMASXM MOKpaLLEHHS
KOMYyTaLii Ta 3MEHLLEHHIO iCKPIHHSI.

Ha Bxia nepworo 6noka gineHHs 60 HagxoasaTb CUrHanu 3 ceHcopa LBMAKOCTI 23 Ta 3 Bnoka
BM3HAYEHHs JdiameTpa Konektopa 57 4yepe3 6nok nigHeceHHa no ctyneHa 0,16 58 Tta n'atun
nigcunioBad 59. A Ha Buxogi nepworo 6noka gineHHs 60 dopMyeTbcs curHan, wWo Bignosigae
3HAYeHHI0 6I/IT'BDK6]‘IeKTOpaZ

8=0,047-

n, ®)

ae D - giameTp KonekTopa.

Y n'atomy Komnapartopi 62 oTpuMaHe 3Ha4YeHHS BUTTS konekTopa O NOPIBHIOETLCS 3 MaKCUMaIbHO
AONYCTUMUM 3HAYEHHSIM Smax, LLO HAAXOAUTL 3 Brnoka 3agaHHsa 6uTTa konekTopa 61. Y Bunagky, Konm
8>8max, HA BMXOAI N'ATOrO kKOMNapaTtopa 62 3'ABNSETbCA CUrHar forivyHOi OAMHULI, KM NOSAETHCA Ha
BXig noriyHoro enemeHta ABO 41. Kpim upboro woctui iHgukatop 63 6yge curHanisyBatu npo
KPUTUYHE 3HAYeHHs1 BUTTS KonekTopa.

LWBMAKICTE 3HOLLEHHS LLLiTKM Ha BU3Ha4YUTK 3 BUpaay:

Avufl': NCepy, + n%4i§'%ek.mg§§:: +NCee p(G)y

Ae Cexw - KOEMILIEHT enekTPpOKOPO3iMHOrO 3HOWYBaHHS  WIiTKN, Ceew - KoedilieHT
€NeKTPOepPO3iNHOro 3HOLLYBAHHSA LLITKK.

CwvrHan, wo Bignosigae Ao6yTky NCop.wPep.w, MPOPMYETECA Ha BUXOAI CbOMOro 6510Ka MHOXEHHS
69, Ha BXOAM AKOro HagxXo4aTb CUrHanM 3Ha4YeHHs! WBUAKOCTI N 3 ceHcopa wBuakocTi 23 Ta Ce.wPep.w
3 BUXOZY TPETLOro 6y1I0Ka MHOXEHHS 48. 314050 p0S

CwvrHan, wo Bignoesigae [oGyTky Ko Texw cpll - chopMyeTbCsl Ha BMXOAi LIOCTOro Groka

MHOXEHHS 68, Ha BXOAWM AKOro HaaXOoAsTb CUrHaNU 3HaAYeHHS LWBMAKOCTI N 3 ceHcopa LWBMAKOCTI 23
yepes GMoK nigHeceHHs 0o cTyneHsa 3/4 65, cTpymy ik 3 ceHcopa cTpymy 22 4depe3 TpeTih 6nok
nigHeceHHs go ctyneHs 0,5 67, 3HayYeHHs KoedilieHTa enekTpoKOPO3iNHOro 3HOLWYBaHHA LWITKU Cexuy
3 6roka 3agaHHsA KoedilieHTa eNnekTPOKOPO3iAHOMO 3HOLLYBAHHS LWiTkK 64 Ta 3Ha4YeHHs Co.y 3 BUXOAY
Onoka 3agaHHsA KoedilieHTa (PPUKUINHOT CKNagoBOi 3HOLWYBaHHA LWiTkM 46 4epe3 apyrunm 6nok
nigHeceHHs Jo ctyneHs 0,5 66.

CurHan, wo Bignosigae go6yTky nCeewAP, hopmMyeTbCA Ha BUXOAi BOCbMOro 6510ka MHOXEHHS
71, Ha BXOAM AKOro HAAXOASATb CUTHANM 3HAYEHHS LWBUAKOCTI N 3 CEHCopa LWBMAKOCTI 23, koedilieHTa
€NeKTpoepo3inHOro  3HowyBaHHA  WITKM  Ceey 3 BMxOAy Ornoka 3agaHHs  KoedpiuieHTa
€IeKTpoepOo3iiHOro 3HowyBaHHs Witk 70 Ta AP 3 BUxoay nepLuoro 6roka MHOXeHHst 31.

Ha Buxogai gpyroro cymatopa 72 hopMyeTbCS CUrHan, Lo BiANOBiAA€E LUBUAKOCTI 3HOLLEHHS LLITKM
AV, BignoBigHo o Bupasy (6), Akuin BinobpaxaeTbcs Ha CbOMOMY iHauKaTopi 73.

Y wocTtoMy koMmnapaTopi 75 BigbyBaeTbCA MOPIBHAHHS MOTOYHOIO 3HAYEHHS LWBUAKOCTI 3HOLLIEHHS
WiTKN AVy, WO HAOXOAWUTb Ha nepLuvi BXig Bi4 Apyroro cymartopa, Ta AOMyCTUMOro NOro 3HaYyeHHS
AVuypon, WO HAOAXOAUTb 3 Grioka 3agaHHsA LWBUOKOCTI 3HOLWEHHSA WiTok 74. Akwo AVw>AVugon, TO Ha
BMXOAi LIOCTOro Komnapartopa 75 ¢opMyeTbCA curHam foriyHoi OAWHWLI, WO NOJAETbCA Ha BXiA
noriyHoro enemeHta ABO 41. Akwo AVw<AVugpon, TO Ha BMXOAi LWIOCTOro KomnapaTtopa 75
POPMYETBLCSI CUrHAMN FOriYHOro Hynsi.

qangdmodm@@ecypc LLITKA MOXHA BU3HAYUTY 3 BUPA3Y:

L

AV, , )

e ly - A0BXWUHA WITKW; lw.gon - MiHIMaNbHO AONYyCTUMA OOBXUHA LLITKN.
CwurHan, wo BignoBigae NMOTOYHIM OOBXWHI LWiTKM |y HagxoauTb 3 Onoka BU3HAYEHHS JOBXWUHU
WiTKM 76 Ha nepLumn BXig gpyroro 6noka BigHiMaHHS 78, Ha nNepLumi BXifg SIKOro HaAXOAWUTb CUrHan 3
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6noka 3agaHHA MiHIManbHO AOMYCTUMOI AOBXMHU LWiTKK 77, WO Bignosiaae MiHiManbHO OONYCTUMIN
OOBXMHI  WiTkn lyqon. Ha Buxogi gpyroro ©noka BigHiMaHHS 78 yTBOPKETbCS CuUrHanm, Lo
NPONOPLINHUA lw-lw.gon, KM MOAAETHCS HA OPYrUI BXid Apyroro 6noka gineHHs 79, Ha nepLluvn BXxig
SIKOrO NOAAETLCA 3HAYEHHS LUBMAKOCTI 3HOLIEHHS LWiTKM 3 gpyroro cymatopa 72. Ha Buxogi gpyroro
Onoka gineHHs 79 opMyeTbCs CUrHarn, Wo BignoBigae 3anuLLIKOBOMY pecypcy WiTku Ty BigNOBIgAHO
0o Bupaasy (7), Skuii nogaeTbecst Ha BocbMuii iHaukaTtop 80.

®OPMYIA KOPVUCHOI MOJENI

MpucTpin ANA BU3HaYEHHSA TEXHIYHOIO CTaHy LLiTKOBO-KONIEKTOPHOIO By3fa TArOBOro eneKkTpoaBuryHa,
AKUA CKNagaeTbCs 3 CeHcopa iMNynbCeiB, hopMmyBaya NPsIMOKYTHUX iMMNYNbCIB, iIHBEpPTOpa, NepLIoro n
apyroro ogHosibpaTtopis, nepLuoro-n'atoro 6m5okiB nam'aTi, nepworo 6noka BigHIMaHHA, NepLuoro Ta
Apyroro 6rnokiB BU3HaAYEHHSA cepeHbOro KBaapaTUYHOro BiAXUNEHHs BiAMOBIAHO, NEPLLOro Ta ApYyroro
OnokiB BM3HAYEHHSI CepeaHbOro 3HA4YeHHs, Ornoka MPUNHATTS pILEHHS, CeHcopa MOMOXEHHS,
niynnbHWKa, reHepaTtopa MNPSMOKYTHUX iMMynbciB, 6noka ¢opMyBaHHS iHTepBany BUMIPIOBaHHS,
MepLUOro-LoCTOro iHAMKaTopiB, CEHCOpa CTPYMy, CEHcopa LUBWAKOCTI, 6rioka 3agaHHS iHOYKTUBHOCTI
cekuii, Ornoka 3agaHHs KONEKTOPHOro AineHHs, 6noka 3agaHHs LUMPUHKU LWiTKKM, Gnoka 3agaHHs
LUMPVHK KONIEKTOPHOI NnacTuHK, 6noka 3agaHHsa Yucna KONEeKTOPHUX NnacTuH, 6noka nigHeceHHs Ao
KBagpaTa, Meplloro-n'aToro MigcumnoBadviB, NepLlIoro-n'storo OfokiB MHOXEHHs, Groka 3agaHHs
MOTY>XHOCTI, MepLworo-n'aToro komnapaTopiB, foriyHoro enemeHTa ABO, ceHcopa Tucky, OGnoka
3agaHHa  koedpilieHTa epo3ivHOI CKNagoBOi 3HOLWYBAaHHS LWiTKM, 6noka 3agaHHA koediuieHTa
PUKLINHOI CKNagoBOi 3HOLWYBAHHA LUiTKM, (PYHKUIOHANbHOro nepeTBoptoBaya, nepworo 6noka
nigHeceHHs 0o ctyneHs 0,5, 6noka 3agaHHs koedilieHTa CTPYMOBOI CKMadoBOi 3HOLLUYBAHHS LUITKM,
nepLioro cymaTtopa, 65oka 3agaHHs MaKCMMarnbHOro 3HOLUEHHS LWiTKW, Broka BU3HaYeHHs diameTpa
Konektopa, 6noka nigHeceHHA 0o cTtyneHsa 0,16, nepworo 6noka fgineHHs, 6noka 3agaHHA OuTTA
KONnekTopa, Npu4oMy BMXi4 CeHcopa iMMNynbCiB MigKMYeHnn 4o Bxody dopmyBada MPsSIMOKYTHUX
iMNynbCiB, BMXig SKOro MiOKNIOYEHUM [0 BXOAiB iHBepTopa Ta Apyroro ogHosibpaTopa, Buxia
iHBEepTOpa MigkNioYeHnn Ao BXody MepLloro ogHoBiOpaTopa, BUXi4 SIKOro MigKMioYeHUn 40 NepLloro
BXoOy nepworo Orioka nam'aTi, BUXig4 SKOro MigkrodeHWd OO0 Meplioro Bxody nepluoro 6Groka
BiQHIMaHHS, OpYrnin BXid SIKOro 3'egHaHWMA 3 BUXOOOM Apyroro Grioka nam'siti, nepluvii BXig sIKOro
3'eQHaHMIA 3 BUXOAOM ApYroro ofgHoBibpaTopa, BUXiA4 CeHcopa MOJOXEHHS NiAKYEHNA 40 NePLUOro
BXO4y niYunbHUKA, OO0 OPYrux BXOAIB NepLlioro 6rnoka BM3HAYEHHsI CepeaHbOoro KBagpaTU4HOroO
BiOXMNEHHS Ta YeTBepToro 6rnoka nam'aTi, a Takox 4o nepLioro Bxody 6roka opmyBaHHS iHTepBany
BMMIpIOBaHHS, BUXiA SKOro MNigKMOYeHWn OO ApYyroro Bxody Apyroro 6roka BM3Ha4YeHHs cepefHboro
KBagpaTMYHOrO BIAXWNEHHA Ta [O APYyroro Bxogy n'storo 6mnoka nam'saTi, nepwunin Bxig SKOro
3'eQHaHMIA 3 BUXOAOM Apyroro 6roka BU3HAYEHHs CepefHbOro KBaapaTUYHOrO BIOXMIMEHHS, BUXia
reHepatopa MNPSAMOKYTHUX iMNYMbCiB MNiOKMIOYEHUA OO0 OpYyroro Bxody nivurbHUKE, BUXiO SKOro
NigKMioYeHnn 0o ApYrMX BXOAIB NePLUOro Ta CboOMOro 6rokiB nam'aATi, a Takox 4o apyroro Bxoay 6noka
OpMyBaHHs iHTepBarny BUMIPIOBaHHS, BMXig4 nepworo 6rnoka BigHIMaHHS MNigKMOYEeHMn OO0 BXOAYy
TpeTboro 6noka nNam'saTi, BUXig SKOro MiAKMIOYeHUA 00 MepLuMX BXOAIB MepLuoro ta gpyroro 6rokis
BM3HAYEHHS1 CepedHboro KBagpaTn4HoOro BigXWNeHHsi, BMUXig nepluoro 6noka BU3HauYeHHs1 cepeaHboro
KBagpaTWUYHOMO BiOXMIEHHS MiOKMIOYEHMI O NepLloro Bxody YeTBepToro 6noka nam'aTi, BUXig SKOro
NigKITYEHNA 00 BXOAY NepLuoro 6roka BU3Ha4YeHHs1 CEPEAHbOrO 3HaYEeHHs!, BUXig SKOro NigkmoyYeHni
A0 nepLlioro BxoAdy 6noka MPUAHATTS pILLEHHs, APYrMN BXi4 SKOro 3'€QHaHui 3 BUXOAOM OpYyroro
Onoka BM3HAYEHHSA CepefHbOro 3HAYeHHs, BXif AKOro 3'eqHaHWN 3 BUXOAOM N'ATOro 6noka nam'qari,
BuXig 6noka NPURHATTS PpileHHA MigKIioYeHnn A0 BXody MepLllioro iHgukatopa, Buxig ©6noka
NPUNHATTA PILLEHHS NIgKNIOYEeHWA 40 nepLuoro Bxoay noriyHoro enemeHta ABO, Buxig sikoro 4yepes
YeTBEPTUN nigcunoBay 3'€QHaAHUM 3 KOMOM curHanisadii, BMXig CeHcopa CTpymy MigKioYeHun Oo
BxoZdy Oroka nigHeceHHs OO0 KBagpaTy, BMXi4 SIKOro MigKMYeHM OO BXOAY MepLloro nigcunioBada,
BUXig SIKOrO NiAKMHOYEHUIA A0 NEPLUOro BXOAY NeEPLUOro 6J10ka MHOXEHHS, APYrMn-CbOMUIA BXOAW SKOTO
3'egHaHi 3 BMXO4aMM CeHcopa LUBWMAKOCTI, Grioka 3adaHHsA iHOYKTMBHOCTI Cekuii, Grnoka 3agaHHsi
KOMNEKTOPHOro AifeHHs, O6noka 3afaHHSA LWWPWHWU LWiTKM, Onoka 3adaHHs LMPUHU KOMNEKTOPHOI
nnacTMHM Ta Ornoka 3afdaHHS 4ucra KOMEKTOPHUX MnacTuH, BUXig4 neplioro 6roka MHOXEHHS
NigKIIOYeHNA 0O NepLUnX BXOAIB NepLUoro, Apyroro Ta TPeTbOoro KomnapartopiB, a TakoX 40 NepLioro
BXO4Y OpYyroro 6rioka MHOXEHHsI, BUXig Groka 3afjaHHsa NOTYKHOCTI MigKMIOYEeHUN 0O APYroro BXOAy
nepLloro KoMmnapartopa Ta A0 ApYrux BXOAiB APYroro M TPeTbOro KoMnapaTopiB yepes3 Apyrun Ta
TpeTin nigcunioBadi BigNOBIAHO, BUXig NepLIoro KomnapaTtopa MigknoyeHUn [0 BXody AOpyroro
iHOgukaTopa Ta 4O Apyroro Bxogy noriyHoro enemeHta ABO, Buxig gpyroro komnapartopa
NigKITIYEHNA 0O BXO4Y TPETbOro iHAMKaTopa Ta A0 TPeTboro Bxody noriyHoro enementa ABO, Buxia
TPEeTbOro Komnaparopa MigkiioYeHnin OO BXOo4y YEeTBEpTOro iHavkaTopa Ta O YEeTBEPTOro BXoay
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noriyHoro enemeHta ABO, Buxia ceHcopa TUCKY MIOKNIOYEHWUA OO OPYroro BXo4y (PYHKUiIOHANbHOro
nepeTBoploBaya, BMXig SKOro NigKNoYeHUn 0o ApYroro BXoAy TPEeTbLOoro 6noka MHOXEHHS Ta 40 BXoA4y
nepwuoro 6rioka nigHeceHHs ao ctyneHs 0,5, BUXia SIKOro NigknioveHnn 4o NepLLoro Bxogy YeTBEPTOro
Ornoka MHOXeHHS, OpYrii BXig sIKOro 3'€4HaHui 3 BMXOOOM Oroka 3agaHHs koedoilieHTa CTpyMOBOI
CKNaZoBOI 3HOLLYBAHHSA LWiTKK, BUXiA4 Onoka 3agaHHsA KoedilieHTa eposilHOi CKnagoBOoi 3HOLYBaAHHS
WiTKA NigKMtoYeHnid 0o OpYyroro BXOAy Apyroro 6rnoka MHOXEHHsl, BMXig SIKOro nigkniodeHun 0o
ApYyroro BxoAy MepLioro cymartopa, Nepluini BXig SKOro 3'egHaHuim 3 BUXOOOM TpeTboro Ornoka
MHOXEHHS, Neplni BXig sIKOro 3'edHaHMiA 3 BMxodom 6noka 3agaHHsa koedoilieHTa puKLiHOT
CKNagoBO| 3HOLLYBAHHS LUiTKW, BUXig YeTBepTOro 6roka MHOXEHHS NigKMIYeHUn A0 TPETLOro BXOAY
nepLUoro cymaTopa, BuXig SIKOro MigkniovYeHUun OO ApYroro BXOAy N'AToro 6rnoka MHOXEHHS, BUXia
AKOro MigKMNIYeHUn 00 NepLuoro BXody YEeTBEpTOro komnapartopa, ApYrui BXig SKOro 3'egHaHuin 3
BMXOOAOM ©Onoka 3agaHHs MaKCMManbHOrO 3HOLUEHHS LWiTKW, BWUXig 4YeTBEepTOro KomnapaTtopa
nigKroYeHnn 4o Bxody N'ATOro iHaukatopa Ta A0 N'aToro Bxody noriyHoro enemeHTta ABO, Buxia
Onoka dopmyBaHHs iHTepBany BUMIPIOBaHHA MiOKNIOYEHMW OO Neplioro Bxody (yHKLiOHanbHOro
nepeTBoploBaya Ta 40 MepLloro BXxoay N'storo 61oka MHOXEHHS, BUXi4 Groka BU3HAYeHHS diameTpa
KOneKkTopa nigknioveHnn ao Bxoay 0Onoka nigHeceHHs go ctyneHs 0,16, BMXig SKOro nigkno4YeHnn o
BXo4y N'ATOro migcunoBava, BUXig SKOro nigknodeHWin 40 NepLioro BXoA4y neploro 6rnoka AineHHs,
ApYyruin BXig skoro 3'€edHaHMIA 3 BMXOAOM CEHCOopa LBWAKOCTI, BUXig4 nepworo 6rioka AineHHs
NigKNIOYeHNn 00 Apyroro Bxogy M'ATOro KomnapaTtopa, Neplumin BXig SKOro 3'egHaHui 3 BUXOLOM
Onoka 3agaHHs OUTTSA KOnekTopa, BMXig N'aToro Komnapartopa nigknioveHuin 4o WOCToro iHankaTopa
Ta [0 WOCTOoro BxoAy norivyHoro enemeHta ABO, skuii BigpisHAETbCA TUM, LLIO B HbOrO BBeAEHO ONOK
3agaHHsA KoedilieHTa enekTpOKOPO3iMHOrO 3HOLYBaHHSA LWiTKM, BNOoK nigHeceHHs o ctyneHs 3/4,
Apyrvn Ta TpeTin 6noku nigHeceHHs Ao ctyneHs 0,5, WOCTUA-BOCbMMI GNOKM MHOXEHHS, 6ok
3agaHHA KoedilieHTa enekTpoeposiiHOro 3HOLWWYBAHHS LWITKW, APYrMin CymMaTop, CbOMUIN Ta BOCbMUM
iHOMKaTOpW, LOCTMIA KoMnapaTop, 6MOK 3agaHHs LUBWAOKOCTI 3HOLUEHHS LWITOK, 650K BM3HAYEHHS
OOBXMHM LWiTKN, BNOK 3aaHHsA MiHiManbHO AONYCTUMOI AOBXMHM LWITKU, ApYriin B6NoK BigHIMaHHA Ta
Apyrun 6ok AineHHs, Npu4oMy BUXi4 CeHcopa CTpyMy NiOKMOYeHUn 00 BXody TPeTboro 6noka
nigHeceHHs o ctyneHs 0,5, Buxig skoro nigknmueHWn OO 4eTBepTOro Bxody LWocToro 6noka
MHOXEHHS, TPETIN BXig SIKOro 3'egHaHuin 3 BUXogoM 611oka 3agaHHs KoedilieHTa enekTpOKOpOo3iAHOIo
3HOLLYBaHHS LWiTKW, BMXig dYyHKLIOHANbHOro nepeTtBoptoBaYa NiAKMYMEeHUn 4o BXxody Apyroro 6roka
nigHeceHHs oo ctynexs 0,5, BMXig sIKOro NigknioYeHUn 40 NepLIoro BXoAy LWOCTOro 6y1oka MHOXEHHS,
APYrvn BXid SKoro 3'egHaHun 3 BuxodoM 6noka nigHeceHHs Jo cTyneHs 3/4, BXig Skoro 3'eégHaHo 3
BMXOOOM CEHcopa LUBMAKOCTI, BUXifg SIKOrO NigKIMHOYEHUA OO OPYroro BXO4Y CbOMOro 6rioka MHOXEHHS
Ta 0O TPEeTboro BXO4Yy BOCbMOro Groka MHOXEHHsl, ApYrvi BXi4 sIKOro 3'egHaHo 3 BMXOOoM Oroka
3afaHHA koedilieHTa eneKkTPOEepO3iMHOro 3HOLLYBAHHA LUITKW, BUXi4 TPeTboro 650ka MHOXEHHS
NigKITIYEHNA 40 NEPLUOro BXOA4Y CbOMOro 6rioka MHOXEHHS, BUXiL SIKOro MigKoYeHnn 40 NepLuoro
BXOA4Y OpYyroro cymartopa, OpYruin BXig SIKOro 3'€eAHaHun 3 BUXOLOM LUOCTOrO Ofioka MHOXEHHS, BUXiA
Apyroro cymaropa nigknoyeHn 0 BXody CbOMOro iHAvkatopa Ta [0 NepLioro BxXody LUOCTOro
Komnapartopa, nepLini Bxig Skoro 3'eqHaHU 3 BUXOAOM Orioka 3aaHHs LWBWOKOCTI 3HOLLUEHHS LLITOK,
BMXiO LUOCTOrO KOMMapatopa nigkmwyYeHuMn [0 cbomoro Bxogy enemeHta ABO, Buxig ©6noka
BM3HAYEHHS OOBXMHW LUITKM NIgKMIOYEHWA OO MepLioro BXOA4y Apyroro ©noka BigHiMaHHA, nepLuni
BXif, SIKOro 3'eQHaHW 3 BMXO4OM Onoka 3agaHHsa MiHiManbHO AOMYCTUMOI OOBXMHU LUIiTKW, BUXIQ
apyroro 6noka BigHIMaHHA NigKIYEHWA OO0 OPYroro BXody ApYroro Grioka AOineHHs, nepluvn BXig
AKOro 3'e4HaHWi 3 BUXOOOM APYroro cymaTtopa, BUxia Apyroro 6roka AineHHs NigknioYeHnin 4o Bxoay
BOCbMOrO iHauKaTopa.
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