KopucHa mogenb ctocyeTbcs 3acobiB npoTuaBapiiHoi aBTOMaTUKM PO3MOAINLHOI Mepexi 3 NOBITPAHUMU
niHisMy enekTponepeaadi Hanpyroto 6-10 kB.

Bigomuin npucTpin  ana  3axucty Bi4 HECUMETPUYHOTO pexmmy pobOoTU eneKkTpUYHOi Mepexi 3
i3011bOBaHOI0 ab0 KOMMEHCOBaAHOK HEWTpanmi Bif HECMMETPUYHUX PEXUMIB, SKMW CKMagaeTbCs 3
NMEPBUMHHNX MepeTBOPOBaYiB curHaniB (TpaHcdopmaTopiB CTPyMy 3 oOnepauinHuMuK nigcunoBadami),
BKIMIOYEHNX Yy a3 enekTpU4HOI CUCTEMW, Lo 3axuULaeTbCd, BuUXodamMu 3'egHaHWX i3 Bxogamu
nepeTBOPIOBaYiB 3MiHHOI HAaMpPyr B NOCTINHY. X BUXOAM 3'€AHaHi 3 BiANOBIAHMMK BXOAaMM 6rioka NOriYHOro
enemeHTa | i norivHoro enementa ABO. Lli 6Grnoku nigkntoveHi OO BignoBigHWX BxodiB 6roka norivyHoro
enemeHTa I-HI i Grioka enemeHTa 3aTpMMKK curHany, ki MOCNiAOBHO 3'€4HaHi 3 BJI0OKOM JOrivHOI cxeMu 30iry
| Ha aBa Bxoaw i BuxigHMmM 6nokom [MateHT Ykpainm Ne 64542, MINK HO2H 3/24, ony6n. 16.10.2006 p., Bron.
Ne 10].

Heponikom npucTpolo € HeJoCTaTHA HafIMHICTb Yepes Te, WO NpUCTPIN He npautoe npu obpuei hasHoro
npoBoAy B PO3NOAINbHIN Mepexi 3 AepeBonoAibHO CTPyKTypoto (HeBM3HayeHa BiagmoBa). Hanpuknag, npu
06pwuBi dasu niHii 3a nepLuMM BigranyXeHHsiM NOBHUI CTPYM Ha noyaTKy NiHii B pasi He JOpiBHIOE HyIIO, a
Oyae BM3HA4YaTUCb CTPYMOM HaBaHTaXXEHHs BidranyXeHHsi, a npu obpusi B KiHUi maricTpani niHii abo Ha
OCTaHHbOMY BiAranyxeHHi B3arani 6yge mano Bigpi3HATUCH Bif CTPYMIB HEMOLLKOOAXKEHMX has.

Hanbinbw O6nmM3bkMM 0O NPUCTPOI0 3a KOPUCHOK MOAENNII0O € MPUCTPIA  3axXUCTy €eneKTPUYHOI
PO3MOoAiINbHOI Mepexi 3 i301boBaHOK abo KOMMNEHCOBAHOK HeWTpanmo Big obpuy nposoay B dasi, kUK
MICTUTb NepeTBOplOBaYi 3MiHHOI HaMpPyrn B MOCTINHY, eneMeHT 36iry cxemu, enemeHT 3aTpUMKU curHany,
BUXiOHWI ONOK, INbTp CTPYMy 3BOPOTHOI MOCHIQOBHOCTI, pO3MMKAnNbHWUIA BUXIOHUA KOHTAKT perenHoro
3axMCTy Bid MiXdasHMX KOPOTKUX 3aMMUKaHb, TPU KoMMapaTtopu, )opMyBay YCTaBKu MO CTPyMy 3BOPOTHOI
nocnigoBHOCTI, hopMyBay yCTaBKky MO HaMpy3i HyNbOBOI MOCNIAOBHOCTI i hOpMyBay YCTaBKM Yacy, KoM,
npv UbOMY Mig'€gHaHWMN 4O BTOPUHHMX OBMOTOK ABOX TpaHCOPMaTopiB CTPyMy, NEPBUHHI OBMOTKM AKMX
obrawToBaHO Ha noyvaTKy MiHii, BKMYeHO B da3mn niHii, BUXogn TpaHcopmaTopiB CTpymy 3'e¢gHaHoO 3
BXOAOM inbTpa 3BOPOTHOI NOCAIJOBHOCTI, BUXiA SKOro Yyepe3 po3MUKarbHUN BUXIZHWUI KOHTaKT penenHoro
3axXUCTy Big MixK(asHNX KOPOTKMX 3aMMKaHb i Yepe3 MepLuMn nepeTBoproBay 3MiHHOI Hanpyrn B MOCTIMHY
3'€lHAHO 3 MepLUMM BXOA4OM MEepLUOro komnapaTtopa, a A0 BTOPMHHOI 0OMOTKM TpaHcdopmaTopa Hanpyru,
3'egHaHOi B 3ipKy, nig'egHaHoO BXig Apyroro nepeTtBoproBaya 3MiHHOI HanpyrM B MOCTiNHY, BUXi4 SIKOro
3'eQqHaHO 3 BXOAOM [pKepera onepaTuBHOI Hanpyru, BUXig sikoro nig'egHaHo o dopmyBaya ycTaBku Mo
CTPYMYy 3BOPOTHOI NocnigoBHOCTI, popMyBaya yCTaBkM 4acy, hopmyBada YCTaBku NO Hanpysi HynbOBOi
NocnigoBHOCTI, @ 4O BTOPMHHOI 0OMOTKM TpaHccopmMaTopa Hanpyru, 3'€4HaHOi B PO3IMKHYTUI TPUKYTHUK,
nig'eqHaHo TpeTii nepeTBoOpoBaY 3MiHHOI HanNpyrk B NOCTIVHY, BUXi4 SIKOro Mig'egHaHO OO0 NepLuoro Bxody
Jpyroro komnapartopa, a 4o Apyroro Bxogy Apyroro kKomnapaTopa nig'egHaHo Buxig goopMyBada ycTaBku No
Hanpysi HynbOBOI MOCMIAOBHOCTI, @ A0 NepLoro Komnapatopa nig'egHaHo Buxig opmyBada yCTaBku Mo
CTPYMy 3BOPOTHOI MOCAIQOBHOCTI, NPU LUbOMY BMXi4 NepLlioro komnapaTtopa nig'edHaHo Ha nepluvi BXig
eriemMeHTa 3aTpuMMKM CurHany, Ha Opyrun BXig sKoro nig'eqHaHo BuXiA popMmyBava ycTaBKM Yacy, BUXIA
erieMeHTa 3aTpMMKK curHany nig'eqHaHo 4O NepLloro BUXody TPeTboro koMmnapaTopa, Ha ApYrnn BXif SKoro
nig'egHaHo BUXi4 Axepena onepaTuBHOI Hampyry, BWXig TPeTbOro Komnapatopa nig'eaHaHo A0 MepLuoro
BXOAy enemeHTa 36iry cxemu, ApyrMn BXig SKOi nig'egHaHo OO BUXOQY OPYroro Komnapartopa, a Buxia
ernemeHTa 36iry cxemu nig'egHaHo o BUXoAy Kroya, BUXig siKoro 3'eqHaHO 3 BXOAOM BuXigHoro 6noka, Buxig
SAKOro nig'e4HaHo OO BXo4y NpuBOAa BMMMKaya MOBITPSHOI po3nofinbHOT Mepex [[laTeHT Ha KOpUCHY
mogenb Ykpainu Ne 73067, MINK (2012) HO2H3/24, ony6n. 10.09.2012, 6ton. Ne 17/2012].

Heponikom npucTpoto € HedocTaTHIM piBeHb HadiHOCTI Ta 6e3nekn Yyepe3 HEMOXITMBICTb BUSIBNEHHS

B ocHoBY KOpWCHOI Mofeni MOCTaBneHO 3afady CTBOPEHHSI MPUCTPOK MPOTMAaBAapiMHOI aBTOMATUKK
pO3MNoAinbHOI Mepexi 3 MOBITPSHUMKU NiHiAMU enekTponepeadi Hanpyroto 6-10 kB, skomy 3a paxyHOK
BBEJEHHS HOBMX erneMeHTiB Ta BrokiB 3abe3neyye MOXIUBICTb BUSBIIEHHS MOLLKOAXKEHb i30M4Uii HA paHHIn
cTagii, Wo npMBoANTb A0 NiABULLIEHHS PiBHS 6e3neku i HagiHocTi poboTu NPUCTPOLO.

lMocTaBneHa 3agjada BMPIWYETbCS TUM, WO B MPUCTPIN NPOTMaBapiiHOi aBTOMaTUKM PO3NO4inbHOI
Mepexi 3 NoBITPSHUMKY MiHiAMMK enekTponepenadi Hanpyroto 6-10 kB, akuin MiCTUTb NnepeTBoptoBadi 3MiHHOI
Hanpyrn B MOCTiNHY, eneMeHT 30iry cxemu, eneMeHT 3aTPUMKX CUrHamny, BUXigHun 6ok, dinbTp cTpymy
3BOPOTHOI NOCMIAOBHOCTI, PO3MUKaNbHUN BUXIOHUI KOHTaKT penerHOro 3axucty Bid MiKdasHUX KOPOTKUX
3aMuKaHb, TPU KOMMapaTopu, hopMyBay yCTaBku MO CTPYMY 3BOPOTHOI NOCMIAOBHOCTI, popMyBay ycTaBku
no Hanpysi HyNbOBOI MOCNIAOBHOCTI i (hOpMyBay YyCTaBKM Yacy, KoY, Npu LboMy Mig'eqHaHUA O BTOPUHHMX
0BMOTOK BOX TpaHchopmMaTopiB CTPYMY, NEPBUHHI OOMOTKM SIKMX 06nalITOBaHO Ha NoyaTky MiHii, BKIOYeHOo
B (haswm niHiil, BUXoam TpaHccopmaTopiB CTpyMy 3'€gHaHO 3 BXOAOM (ifibTpa 3BOPOTHOI NOCNIAOBHOCTI, BMXig,
SKOro Yyepes po3MuKarbHUA BUXIOHWMM KOHTAKT PEeneMHOro 3axmcTy Big MibK(asHMX KOPOTKUX 3aMUKaHb i
yepe3 nepwmnri MNepeTBoploBay 3MIHHOI HampyrMu B MOCTIMHY 3'€¢Q4HaHO 3 nepwmM BXOOAOM NepLloro
KoMnapaTtopa, a A0 BTOPWMHHOI OOMOTKM TpaHcdopMaTopa Hanpyru, 3'€dHaHoi B 3ipKy, nig'€gHaHo BXif
Opyroro nepeTsopioBaya 3MiHHOT HanNpPyru B NOCTIiMHY, BUXiA4 AKOro 3'€e4HaHO 3 BXOL4OM [pKepena onepaTuBHOT
Hanpyru, Buxig SKoro nig'egHaHo 0O oopMyBada yCTaBKku MO CTPYMY 3BOPOTHOT MOCAiIgOBHOCTI, (hopmyBaya
yCcTaBkuM 4acy, dopMyBava YCTaBKM MO Hanpysi HynbOBOI MOCMIAOBHOCTI, @ OO BTOPWHHOT OBMOTKM



TpaHcdhopmaTopa Hanpyru, 3'€4HaHOT B PO3IMKHYTUIN TPUKYTHUK, Nig'€QHaHO TpeTii nepeTBoptoBaYy 3MiHHOI
Hanpyr1 B NOCTiHY, BUXia siIKOro nig'egHaHoO A0 NepLuoro BXoA4y Apyroro Komnaparopa, a 4o Apyroro Bxoay
Opyroro komnapartopa nig'eaHaHo BuXxig popmyBava yCTaBKM MO Hanpysi HynNbOBOI MOCNILOBHOCTI, a A0
nepLioro Komnapartopa nig'egHaHo BuXig bopmyBaya yCTaBku MO CTPYMY 3BOPOTHOI MOCAIAOBHOCTI, npu
LbOMY BMXig nepLlioro komnapartopa nig'eaHaHo Ha nepLinin BXig enemMeHTa 3aTpuMKU CurHany, Ha Apyrun
BXif SIKOro nig'egHaHo Buxig dopmyBada yCTaBKM 4Yacy, BUXi4 efleMeHTa 3aTPUMKM curHany nig'egHaHo o
nepLIoro BMxody TPeTbOro KomnapaTopa, Ha ApYruin BXig SIKOro nig'egHaHo BuXig mkeperna onepaTuBHOI
Hanpyrv, BUXi4 TPeTbOro komnapatopa nig'egHaHo 40 nepLloro BxoAdy enemeHta 36iry cxemwu, Apyrun Bxig
SIKOT nig'egHaHo OO0 BMXOAY APYroro komnapartopa, a Buxig enemeHta 30iry cxemu nig'eqgHaHo OO Buxopy
Knto4a, BUXig Akoro 3'€egHaHO 3 BXOAOM BUXIiAHOro 6noka, BuMXia4 SKOro nig'egHaHo OO Bxody npuBoAa
BMMMKaYa MNOBITPSAHOI PO3MOAINbHOI Mepexi, 3rigHO 3 KOPUCHOK MOAENNI0, BBEAEHO EMHICHUA inbTp,
JKepeno BUNPSIMIEHOro CTPYMy, NonepeaHbo 3apsamKeHnn KOHAeHcaTop, NepLUNi Ta Apyrnii obMeKyBarbHi
pesucTopu, BignoBigHo, 610K pearyBaHHSA Ha NNaBHe 3HWKEHHS i3onsuii, 6nok pearyBaHHS Ha panToBy 3MiHY
onopy i3onsii, OMMeTp, Pe3NCTOP 3 KHOMKOK BKIKOYEHHS pe3uctopa, Brnok curHanisadii, n(puy4omMy eMHiCHWIA
IiNbTP NiQKNIOYEHUN MK HEUTPAnNbHOK TOYKOK MEPBUMHHOI OOMOTKM BMMIpHOBANbLHOro TpaHcdopmartopa
Hanpyrm Ta 3emrelo, B SIKOMy BXiJ pe3ncTtopa 3 KHOMKOK BKIOYEHHS pe3vcTopa MigknioveHo 00 Bxoady
nepworo obmexxyBanbHOro pesucropa Ta 65oka, WO pearye Ha panToBy 3MiHYy onopy isonsuii, a Bxig - Ao
BMXOQY MONEpPedHbO 3apsKEeHOro KoHAeHcaTtopa Ta BWUXOAY [pkepena MOCTIAHOrO CTpyMmy, BXid SKOro
NigKNYEHO OO BUXOAY OMMETpPa, BXid SIKOro MnigknioveHo 0o Buxody 6noka, Wo pearye Ha panToBy 3MiHY
onopy isonsuii Ta BUxody Opyroro o6MexyBarnbHOro pe3auctopa, Bxig SKoro nigkmoyYeHo 40 BUXOAY NEPLLOro
obmexyBanbHOro pesuctopa Ta BXody MonepeaHbO 3apsopKeHOro koHaeHcaTopa, Gnoka, Wwo pearye Ha
panToBy 3MiHy onopy i3onsuii, Ta 6rnoka, WO pearye Ha NnaBHe 3HWXKeHHA i3onsauii. Buxoam 6noka, wo
pearye Ha panToBYy 3MiHY Onopy i3onAuii, Ta 6roka, Wo pearye Ha NnaBHe 3HWKEHHS idonsauii, nig'eaHaHi oo
BxoAy 6noka curHanisauii.

Ha kpecneHHi HaBegeHa yHKLUiOHanbHa cxema npucTpolo.

MpucTpin MicTuTe iNbTP CTPpyMy 3BOPOTHOI NOCNIAOBHOCTI 3, BXig £KOro 3'egHaHO 3 BUXOOOM
TpaHcopmaTtopiB cTpyMmy 1, a Buxig 4epe3 poO3MUKaNbHUN BUXIAHUA KOHTaKT PENenHoro 3axucTty Big
MiKda3HUX KOPOTKMX 3aMUKaHb 4 3 BXO4OM MEPLLOro nepeTsoptoBaya 3MiHHOT HaNpyru B NOCTiNHY 5, Buxig
AKOro 3'e4HaHO 3 NepLUMM BXOAOM MepLUoro komnapartopa 6. TpaHcdopmaTtop Hanpyrv 8, ogHa 3 BTOPUHHUX
0BMOTOK siKoro 3'egHaHa B 3ipKy, 3'€QHaHO 3 OPYrMM NepeTBOPHOBaYEM 3MiHHOT HaMpyru B NOCTINHY 7, BMXig
AKoro 3'efHaHO 3 [Xepernom onepaTtuBHOI Hanpyru 9, Buxig skoro 3'egHaHo 3 dopmyBadeM YCTaBKM MO
ctpymy 10, nponopuifHoi CTpyMy 3BOPOTHOI MOCNIAOBHOCTI, popMmyBayeM yctaBku vacy 11, dpopmyBavem
yCTaBKv MO Hanpysi HynbOoBOi NOCNiJOBHOCTI 12, a Apyra BTOpMHHa obmoTKa TpaHcdhopmaTopa Hanpyrn 8
3'egHaHa B PO3IMKHYTWUMA TPUKYTHUK i nig'egHaHa 0o TPeTbOro nepeTrBopioBava 3MiHHOI HaMpyru B MOCTIVHY
13, Buxig sikoro 3'e4HaHO 3 NepwwmMM BXOOOM Apyroro komnapatopa 14, apyrMin Bxig sikoro 3'eqHaHoO 3
BMXOA4OM popMyBaya ycTaBku MO Hanpysi HyNbOBOI MOCNIAOBHOCTI 12, neplwui BXid enemeHTa 3aTpUMKK
curHany 15 3'egHaHO 3 BUXOOOM MEPLUOro KomnapaTtopa 6, Apyruin BXig sKkoro 3'egHaHO 3 BUXOAOM
dopmyBada yctaBku yacy 11, mepwwun BXig TpeTboro komnapaTtopa 16 3'egHaHO 3 BMXOOOM enemeHTa
3aTpUMKKU curHany 15, apyrun Bxig 3'eQHaHoO 3 [keperioMm onepaTmBHOI Hanpyrn 9, enemeHT 36iry cxemn 17,
nepLwnn BXig sKOro 3'egHaHO 3 BUMXOAOM TPETbLOro komnapatopa 16, a gpyrui Bxig 3'egHaHO 3 BMXOOOM
apyroro komnapatopa 14, Buxig enemeHTta 36iry cxemu 17 3'egHaHo 3 BXoAoM krtoda 18, 3'egHaHo 3
BUXigHMM Ornokom 19, Buxig skoro 3'egHaHo 3 npuBoAoM BuMukada 20. Kpim TOro, mpucTpin MicTUTb
EMHICHMIA QINbTPp 21 NigKNIOYEHUA MK HEWTparibHOK TOYKOK MEPBUHHOI OOMOTKM BUMIpIOBaNbHOMO
TpaHcopmaTtopa Hanpyrn 8 Ta 3emnielo B AKOMY BXig pesucTopa 3 KHOMKOK BKOYEHHS pesuctopa 29
NigKMYeHo 0 BXoQy MepLluoro obmMexxyBanbHOro pesmcropa 24 ta 6noka, Wo pearye Ha panToBy 3MiHY
onopy isonAuii 27, a Bxig - 40 BMXOA4y MonepeaHbO 3apsKeHOro KoHgeHcatopa 23 Ta Buxogy gxepena
NOCTIMHOrO CTPyMYy 22, BXig SIKOro MigKmo4eHo 40 BUXoQy oMMmeTpa 28, BXig SKOro nigkniyeHo o BMxody
6roka, Wo pearye Ha panToBy 3MiHy OMOpY i30nAuii 27, Ta BUXOAY APYroro obmexysanbHOro peancropa 25,
BXif, SIKOrO MigKMHOYEHO OO0 BMXO4y Meplioro OoOMexyBanbHOro pesuctopa 24 Ta Bxogy nonepenHbo
3apsiKEHOro KoHAaeHcaTopa 23, 6noka, LWo pearye Ha panToBy 3MiHYy onopy isonsuii 27, Ta 6noka, wo
pearye Ha nnaBHe 3HWXEHHs i3onauii 26. Buxogm 6noka, WwWo pearye Ha panToBy 3MiHy onopy isonsuii 27, Ta
6roka, Lo pearye Ha NnaBHe 3HWXKEHHS i3onsuii 26, nig'egHaxi o Bxogy 6noka curHanisadii 30. Moswuuieto 2
No3HA4YeHO PO3NofinbHY MEPEXY.

MpucTpin Npaue HAaCTYNHUM YUMHOM, Bif TpaHcdopMaTopiB CTpyMy 1 nepeTBOpeHuin CTpyM a3 Mmepexi
noTpannse Ha BXxig dinbTpa cTpymy 3BOPOTHOI nocnigosHocTi 3. TpudpasHa BxigHa Hanpyra yepes opyrumn
NnepeTBOplOBaY 3MIHHOI Hanpyry B MOCTIAHY 7, SIKMM >KUBWUTbCA Bif Mepoi AoaaTkoBoi 0B6MOTKM
TpaHcdopmaTopa Hanpyru 8, NoTpannsie Ha BXig mMKeperna onepaTuMBHOI Hanpyrn 9, sike opmye cTabinbHy
onopHy Hanpyry 2B. AKuWwo BigCYTHE MOLUKOMKEHHS B PO3MNOAINbHIN Mepexi Ha Buxodi inbTpa cTpymy
3BOPOTHOI NOCHIQOBHOCTI 3 cUrHan He nepeBuLLYE piBeHb HebanaHcy CTpyMy 3BOPOTHOI NMOCMiIZOBHOCTI, a Ha
BMXOAi TPETbOro MepeTBOplOBaYa 3MIHHOI HanpyrM B MNOCTiMHY 13 - Hanpyrm HebanaHcy HynboBOi
nocnigoBHOCTI | Ha BMxoAi nepworo KomnapaTtopa 6 i gpyroro komnapatopa 14 curHanu BigcyTtHi. [Mpwu
BVHUKHEHHI MiXX(a3HOro KOPOTKOro 3aMMUKaHHS CrpalbOoBYE penenHWn 3axuct Big MiXEasHUX KOPOTKUX



3aMVKaHb i PO3MUKAE PO3MUKANbHUIA KOHTAKT PEerieMHOoro 3axucTy Big MiK(asHUX KOPOTKMX 3aMuKkaHb 4,
BGroKyun Ao NPUCTPOIO 3aXUCTY eNEeKTPUYHOI PO3NOAinbHOT Mepexi 3 i30MboBaHO abo KOMMEHCOBAHO
HenTpannio Big obpuBy npoBoay B dasi. B pasi BUHUMKHEHHST O4HOMA3HOr0 3aMUKaHHS Ha 3eMmio, He
noe'a3aHoro 3 obpmBoM npoBoAy i MagiHHAM WMOro Ha 3eMNi0 Ha BUXOAI Apyroro komnapartopa 14,
3'ABNSAETLCA CUrHar, KU NOTpansisie Ha Apyrun BXig eneMmeHTa 36iry cxemu 17, ane Ha nepLunn BXig curHan
He NoJaeTbCsl, TOMY Ha BMXO4i enemeHTa 36iry cxemmn 17 curHan BiACYTHIN | NPUCTPIN 3aXMUCTy eNeKTPUYHOI
pO3MOoAiINbHOI Mepexi 3 i30nboBaHOK abo KOMMEHCOBaHOW HenTpanmn Big obpumy npoBoay B ¢dasi He
npautoe. Y Bunagky obpuBy ¢asHoro npoBogy Ha Buxogi inbTpa CTpyMy 3BOPOTHOI MOCNIAOBHOCTI 3
3'ABNSAETbCA CTPYM 3BOPOTHOI MOCNIAOBHOCTI, SAKUA BUNPAMNSAETbCH, QINbTPYETbCA, HOPMYETbCS |
NigcUNIETLCA NEPLUMM NepeTBOpOBaYeM 3MIHHOI Hanpyry B NOCTiNHY 5 | NOAaETbCA CUrHan Ha nepLunn Bxia
nepworo komnapatopa 6. Ha pgpyrum noro Bxig noTpannsie curHan Big ¢opmyBada yCTaBKU CTPyMy
3BOPOTHOI nocnigoBHocTi 10, cnpauboBye nepLuMi komnapaTtop 6 i CBOIM BMXiZHUM CUrHaNom 3anyckae
enemeHT 3aTpumkn curHany 15. Hanpyra Ha Buxofi enemeHTa 3aTpumMmku curHany 15 nouvHae 3poctaTu.
LBmakicTe 3poCTaHHA 3anexuTb Big 3agaHoi ycTaBkum bopMyBaya yCTaBkuM BUTPUMKM 4Yacy 11, ska
nepesBepLUye Yac NagiHHa OPOTYy Ha 3eMnio, Mpu SKOMY YTBOPIOETLCH aBapiiHUA pPexum OAHOGAa3HOro
3aMuKaHHA Ha 3emmno. Konu Hanpyra Ha BMXOofi enemMeHTa 3aTpuMmKu curHany 15 nepeBuwnTb Hanpyry
pKepena onepaTtuMBHOI Hanpyri 9, cnpauboBye TpeTin Komnapatop 16 i nogae curHan Ha neplumni BXig
enemeHTa 36iry cxemn 17. licns nagiHHA npoBody Ha 3eMil0 BMHMKAE Hampyra Ha BMXOAi TPETbOro
nepeTBoOptoBaYva 3MiHHOT HaMNpyrK B NOCTINHY 13 i, KONK BOHA NepeBULLYE YCTaBKY CrpautoBaHHs No Hanpya3i
HYNbOBOI MOCAIQOBHOCTI bopMyBada yCTaBKku Mo Hanpysi 12, cnpauboBye Apyrui komnapatop 14 i nogae
curHan Ha gpyrum Bxig enemeHta 36iry cxemn 17, 3 BUXOAY SIKOI CMrHan nofgaetbest Ha BXig krtoya 18, akuin
crpauboBye i MOJae curHan Ha BuXigHUM Onok 19, akMin CBOIM BUXIAHMM KOHTaKTOM MOAA€ XMBMEHHS Ha
koTywky YAT 20 BuMukaya Q, SKMIA BigKNOYae MOLUKOMKEHY PO3MNOAINbHY Mepexy 2 npu 3aMKHEHOMY
6nokkoHTakTi npusoay SQ.

B pasi nocTynoBoi 3MiHM akTMBHOro OMopy i30MsAuii CTPyMU B nNepliomy Ta ApyroMy OBMexyBanbHUX
pesucTopax 24, 25 ogHakoBi i 3BOPOTHO NPONOPLUiNHI 3aranbHOMY aKTUBHOMY OMOPY Mepexi BiGHOCHO 3eMrli.
CtpunbkonopgidHa 3miHa onopy i3onsuii BUKNMKaAE po3psig NonepeaHboro 3apsiopkeHoro KoHaeHcartopa 23,
MakcuMarnbHa BenuuMHa CTPyMy SKOro 3BOPOTHO MNPOMOpLiHa BENUYMHI Onopy B MiCLi 3aMUKaHHS.
Xapaktep nepexigHoro npouecy 3anexmnTb Big xapakTepy 3MiHM Onopy B MiICLi BUHUKHEHHS! LUYHTYBarbHOMo
3B'A3KY po3nofinbHoi Mepexi. LyHTyBaHHA onepaTMBHOrO CUrHamy YCyBaeTbCs LUASXOM BMWKaHHS MiXK
HEeMTpanbHOK TOYKOK BTOPMHHOI O0OMOTKM TpaHcdopmaTtopa 8 i 3emneto emHicHoro dinbTpa 21. AHani3
MatemaTU4HOI MoAeni Nokasas, L0 EMHICTb Mepexi Ta EMHICHOro inbTpa 21 NpakTU4YHO HE BMIMBAOTb Ha
MaKkCMMarnbHe Ta ycTarneHe 3HavyeHHs CTpyMiB. KOHTpOmMb nnaBHOI, CUMETPUYHOI 3MiHM akTUBHOIO OMopy
i30M1AUii 30iMCHIOETBCS 3a AonoMorow 6rnoka, WO pearye Ha panTtoBy 3MiHY onopy isonsuii 26, BXig sikoro
nig'egHaHo napanensHO NOCMiAOBHO 3'€AHaHUM MepLMM Ta Apyrum obmexysanbHUM pesunctopam 25,24, a
6ok, Lo pearye Ha panToBy 3MiHy OMmopy i3ondauii 27, pearye Ha panToBy 3MiHy Onopy isonauii i Bxig horo
NigKMYeHo napanensHo onopy 24, a BUXOAM NpUCTpoiB 26, 27 nig'egHaHo Ao Bxogy 6roka curHanisadii 30,
AKWA NOJA€E CUrHam B pasi NNaBHOrO YN PanTOBOro 3HWXKEHHS OMOPY i30MAUiTl A0 rPaHNUYHOT BENNYUHM i MYCK
3axucty Big O33. [Ina nepeBipkM CNpaBHOCTI efeMeHTIB MPUCTPOI0 BUKOPUCTOBYIOTb PE3UCTOP 3 KHOMKOH
BKITIOYEHHS pe3ncTopa 29, akui nig'egHaHo napanensHo eMHicHomy dinbTpy 21. OmmeTp 28 3gicHioe
KOHTPOSb BENUYMHU aKTMBHOrO onopy isonsauii a3 mepexi BigHocHO 3emni. [xepeno BUNPAMMIEHOro
CTPYMY 22 3[iACHIOE XUBMNEHHS CXEMMN.
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