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YIK 621

B nanHoM Beinycke PyKOBOAAIHX yKa3aHmit
Mo pesefiHOH 3alluTe NpHBEJEHBI CXeMbl AHCTAHIU-
OHHOH 3aUlUTH OT MHOTO(A3HBIX K. 3., HCHOJb3ye-
MOH B KauecTBe OCHOBHOH W pe3epBHOH Ha JIHHHAX
110—330 x8 B cersix ¢ ‘GOABIIHM TOKOM 3aMBIKa-
HHS Ha geMJI0 W Ha JHHuAX 35 K8 B ceTfix ¢ Ma-
JIBIM TOKOM 3aMblIKaHHSI Ha 3€MJII0, a Tak¥ke pac-
CMOTpPEHH OCO6EHHOCTH CXeM JTHX 3alllUT AJs Ma-
paJiieNbHEIX JIRHHE W JAuHUl, paGoTalolHuX 1o cXe-
Me 6Jioka tpanchopmarop (aBrorpaHchopmaTop)—
JHHUSA.

B BBITYCKE TMpHBEAEHLI METOABl pacuera AH-
CTAHUMOHHBIX 3alMT AJA OAMHOYHBIX M NapaJelb-
HBIX JIMHHH, JHHMH C OTBeTBJEHHAMM U JHHUM, pa-
Goraomux no cxeme Gioka TpaHchopmarop (aBTo-
TpancpopMaTop) — JIUHHA, 8 TaKKe I[PUBEJEHO HC-
C/Ie[loBaHHE TOBEJEHHS JUCTAHIMOHHON  3aU{HTHI
B pAJe NPAKTHYECKH BaXKHBIX PpEXHMOB (KadaHus,
KODOTKHE 3aMBIKaHHSl 34 TpaHcdopMaTopoM c coe-
JuHeHHeM o6motok YA-11 u 1. o.).

B BhImycke Yy4YTeHH JHUPEKTHBHEIE MaTepHAJIbl
TeXHUUECKOTO YIpPaBJeHHA MO 3SKCIVIyaTallMy 3IHep-
rocucTeM MHUHHCTEDCTBA SHEPIETHKM H 3JIeKTPHbH-
Kauun 'CCCP (6mBmum#t roraBHE smekTpuk Ul Y.
YCTHHOB), @ TaK¥Xe OT3HIBH SHEPreTHUECKHX CUCTEM
M TNPOEKTHLIX OpTaHU3amuH.

B cxemax wucnonb3oBaHa Kak BbITycKaeMas
TIPOMBIIIIEHHOCTBIO annapaTypa, Tak H HaMeyaeMas
K BBINYCKY B OiMixafiniee BpeMs.

Hanysiit BrNyck PYyKOBOZAILMX yKazaHHH pas-
paboTaH HMHCTHTYTOM OHEPTOCeTbIIPOEKT (3aMeCcTH-
Tenb ryaBHOro uHxkeHepa b. C. Venenckuil) — cek-

THl, 4BTOMATHKH, TeJleMeXaHUKH M YCTONYHBOCTH
(OP3ATY): nauancuuk cexropa A. B. Uepnun, py-
Kosojauteau rpymn T. H. Hopoauosa, A. A. Pyn-
MmaH, 3. II. CmupHoB u A. K. Mepxanos (npuHH-
MaJ yuactTie B COCTaBJeHHH Il€pBOHayaJIbHOH pe-
JaKIHK), [JaBHbBIE WHXKeHephnl mpoekta B. A. Py-
6ununk u C. B. JloceB, mox OOGWIHM PYKOBOJCT-
BoM A. M. Penoceesa.

B npouecce pa3paGoOTKH HAHHOTO  BHINYCKa
PykoBopsiiux ykasanuii B OOCYXIeHMH M TpPuHS-
THM pelleHH# Mo OTHeNbHHIM Bompocam B OP3ATY
DHeproceThNpoekTa NPUHHMANN yYacTHe PaGOTHHKH
CeKTOpa pefJeHHOH 3allHTHl W aBTOMATHKM (Hau.
cektopa B. M. EpmMoJsieHKO, IVIaBHEE HHXEHEPHl Npo-
ekta M. M. Boruna, B. H. Kpacesa u H. E. Pu-
Genp) u peneliHofi  JaGoparopuu  (PYKOBORUTENb
naGoparopun C. §l. ITerpoB, riaBHbIi HHXKeHED TIPO-
ekra T. B. CMupHoBa, pykoBojaureds rpynnsl H. B.
Mypaluko).

MHoro ueHHBIX cOOOpaXKeHHI M pexoMeHAaUuil
[0 RAHHOMY BBIUIYCKY AaJd PaGOTHMKH psaja oOpra-
Huzanuii: B. A. Cemenos (OHY E3C), H. B. Bu-
HorpajoB (Mocanepro), O. Il. Maxapanze (Tyna-
auepro), M. H. I'ypapmit (VkpauHcKOe OTHeJeHHE
OueproceTenpoekra), H. H. Boponmuosa u I'. B.
Bepmos (IOxHoe oTmeneHHe OSHEProceTbmpoeKTa),
A. A, Kyzpssues (OPI'P2C), B. A. Carapo H
H. C. Ko6skoBa (Mocsnepronpoexr), E. W. Iler-
pses (OlY Cemepo-3anana), B. A. Xowyros (Mp-
kytcksmepro), E. JI. 3e#uugson (Texuuueckoe
yhpaBieHHe [0 SKCIIyaTauudu 3HeprocucreM Muuu-
CTepcTBA 3HepreTHKH H ajexTpupukamuun CCCP)
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NPEOUNCJIIOBHE

Jaunsiii BINYcK PYKOBOASIIMX YKazaHMH mo pesefiHOH 3alllHTe [OATOTOBJAEH HHCTH-
TYTOM DHEProceThNPOexT M yTBepxaen I'iaBrexcrpoiinpoekToM ¥ TeXHHuecKuM Yupasie-
HHEM TI0 SKCIUIyaTalluu SHeprocucrTeM MHUHHCTEDCTBA 9HEPreTHKH M 9/eKTpUUKALUM
CCCP.

Hacroswne PykoBoisuive ykasaHusi cOOTBeTCTBYIOT paspeny III «3amura u aBToMa-
tukay [1YD musnauus 1964 r. ¥ aupekTHBHHIM MaTepyanaM. OfHAKO He HCKJIOUEHA BO3-
MOXHOCTb BDEMEHHBIX pacxXoxXAeHH#t MexXxAy PyKOBOAAUIMMH YKasaHHAMU M 3THMH
IOKYMeHTaMu, KOTOphle GyOyT W3[aHH B JajbHehmieM. B Takmx cayyasx o6si3aTesbHBIMH
aBjsioTes 1TYD M AHPEKTURHBIE MaTepHAaJbl,

PyxoBondAluye yKasanus ABASIOTCS DEKOMEHAYEMHBIM MaTepHasjoM, KOTOPOMY JOJIKHBI
Clef0BaTh KaK NMpPOEKTHBIE, TAK W JKCIYaTUPYIOLIKME OPraHU3alHH ¢ LebI0 MAaKCHMAanbHOroO
TIpEMEHEHHs THIIOBBIX PeLIeHMil, YAelIeBJEHHs U YCKODPEHHS CTPOHTEJNbCTBa 3JeKTPOYCTaHO-
BOK, BHEADEHHS B SKoIIyaTanuio HauboJee COBEpIIEHHBIX H NPOBEPEHHBIX ONHITOM pellle-
Hu#, OTCTYmIeHHS OT COOTBETCTBYIOIHX pellleHuil, NpHBeleHHHX B PyKOBOAAINMX YyKasa-
HUSIX, LONYCKAIOTCS B CJyyasiX, KOTAa 3TO OGOCHOBAHO {OHKPETHHIMH MECTHBIMH YCJOBHAMH,
a TaKXKe JJisl paHee 3alNPOEKTHPOBAHHEIX, MOHTHPYEMBIX WK NeHCTBYIOULHX YCTPOHCTB, eciu
STH OTCTYIIEHHS He BeAYT K Cepbe3HBIM HeZOCTaTKaM # He IPOTHBOPEYAT NpPHHIHMHAJb-
HOMY HanpaBJeHHI0 PyKoBOISUWIMX yKasaHHH.






ITTABA MEPBAA

CXEMbI JUCTAHUHUOHHOHN 3ALIUTbBI OOAUHOYHDbIX
JIMHHUH 110—330 k8 B CETSIX C BOJIbUIUM TOKOM
3AMbIKAHHSI HA 3EMJIIO

B nacroauwleit rJaBe paccMOTpeHbH NPHHUHIIB BBIIOJ-
HEeHHSA U OCOGEHHOCTH THIOBBIX CXeM AMCTAHIHOHHOH 3a-
IATE OJMHOYHBIX JIMHHH OT MHOTO(a3HbLIX KOPOTKHX 3a-
MBbIKaHUH.

Bonpochl TnpHMeHeHHs JAMCTAHIMOHHOM 3alUTH  OT
BCeX BHJOB NOBPEXAeHHH (BKIOUAash M 3aMblKaHHA Ha
3eMJ1I0) B JAaHHOH paGoTe He pPacCMaTPHBAIOTCA.

Ha puc. 1 u 2 paHbl cxeMbl TpeXCTymeHYaTOH AHCTaH-
HxorHON 3amuTel JuHuil 110—330 k8 OT BceX BHAOB MHO-
roa3HbIX KODOTKHX 3aMBIKAHUWM, BbUIOJHEHHOH € MCIOJb-
30BaHHEM THNOBBIX NaHeJeHd 3aluThi: Ha pHC. | — maHenu
tuna [13-1568, ua puc. 2— nanenu tuna I13-157.

Ha puc. 3 nara cxema TPeXCTYMEHYaTOH AUCTAHIHOH-
HO# 3awuTel JUHKH 110—330 k8 oT Bcex BHAOB MHOrogas-
HEIX KODOTKHMX 3aMBIKaHH{l, BHINOJHEHHOH ¢ HCIONbL30BA-
HUeM THMOBOH maHeau 3amiuTul Tuna [13+159A.

Ha puc. 4 u 5 gaHsl cxeMb! ABYXCTYyNEHYaTOM RMCTaH-
UHOHHOK 3aIUTHl OT BCeX BHJOB MHOro(asHbiX KODOTKHX
3aMBIKAHMH Cc TYCKOM OT YCTpoicTBa OJIOKHPOBKM INpH
Kauanusax Ttuna KPB-124, TokoBo#t orceuku oT MHoOrogas-
HBIX KOPOTKHMX 3aMBIKaHWH M TPeXCTYNeHUaToH TOKOBOA Ha-
NpaBJEHHON 3alUUTHl OT 3aMblKaHui Ha 3eMmuo JuHHA 110—
330 x8, BBLIMOJHEHHBIX C HCHOJL3OBAHHEM TUIIOBLIX KOMI-
JeKTHBIX TaHesdefi: Ha puc. 4 — navenu tuna OI13-624-64
(c TpeMs ogHOGMA3HLIMH HaNpaBJEHHLIMH peJe CONpOTHBJe-
Hus tuna KPC-131), na puc. 5— nanenu rtuna 3I13-634-64
(c TpexdasHbIM HanpaBJEHHBIM peJie CONPOTHBJACHHSA THMA
KPC-121 u ogrumM pere tuna KPC-131).

Ha puc. 6 mana cxemMa ABYXCTYNeHYaTOH RHUCTAHIIMOH-
Ho#t 3aumiuTel auHuK 110—330 x8 0T Bcex BUJOB MHOroctas-
HBIX KOPOTKHX 3aMblKaHHH C TpeMs peje CONPOTHBJIEHHSA
tuna KPC-131 u ¢ nyckom ot ycrpofictBa GJOKHPOBKH NPH
Kavyauusax tuna KPB-123.

Ha puc. 7 u 8 pansl cxeMbl JBYXCTYNEHUaTOH AHMCTAH-
UHOHHON 3aIllMTHl ¢ MYCKOM OT YCTPOHCTBA (DUIbTP-pelie
TOKa OOpPaTHOH [OC/eNOBATENbHOCTH, TOKOBOH OTCEYKH OT
MHOro¢a3HbIX KOPOTKHX SaMBIKaHH# W TPEXCTYIeHYaTof To-
KOBOH HAalpaBJAeHHON 3alUMTHI OT 3aMHIKaHUH Ha 3eMJIIO JH-
Huit 110—220 K6, BHINOJHEHHBIX C HCNOJb30BAHHEM THIO-
BbIX KOMIUIEKTHBIX MaHesed 3auuThl: Ha puc. 7 — MAHEJH
tuna A13-632-64 (¢ ucnoab3oBaHueM AJs KUCTAHLHOHHOH
3alluTEl TpeX pede comporuBieHus Ttuna KPCal3l) n na
puc, 8— nanenn tuna AI13-633-64 (¢ UCIONb3OBAHHEM IJIst

DUCTAHIMOHHON 3alllUThl OJHOTO pese CONPOTHBJEHHS THIIA
KPC-121).

Ha puc. 9 pana cxema ABYXCTyNeHYaTOR HHMCTaHHHOH-
HOH 3amuThi JuHHH 330 X8 (B HEKOTOPHIX CAyYasx JJisd
avHui 220 K8) OT BceX BHAOB MHOro()asHbIX KOPOTKHX
3aMBIKAHHNA, BBHIIOJHEHHOH C HCINOJb30BAHHEM THIIOBOH mHa-
Hesiy 3amuTel tuna JI3-501.

Ha puc. 10 m 11 nana B AByX BapHaHTax cxeMa OJQHO-
CTYNEeHYaTOH AMCTAaHUHOHHOH 3alHTH (C HCHOJb30BaHHEM
Tpex pexe conportusieHuss tuna KPC-132 umu KPC-131)
auaui 110—220 k6 or Bcex BHAOB MHOTO(A3HBHIX KOPOTKHX
3aMblKaHuM.

Ha puc. 12 pana cxeMa OAHOCTYNEHYaTOH AHCTAHILMOH-
HOll 3alluThl (C HCHONbL3OBaHHEM peJie COTIPOTHBJEHHSA THNA
KPC-121) nunuu 110—220 k8 OT HeCHMMETPHUHBIX MHO-
ropasHelX KOPOTKHX 3aMBIKaHHH.

Ha puc. 13 u 14 naHsl cxeMbl TpexcTyNeHUaTOH 3allu-
THl C TMepBOH M BTOPO# AUCTAHUHOHHBIMU CTYNEHSIMH IS
nyraoouero Koxuna JuHud 110—220 %8 ¢ OLHOCTODOHHHM
NUTaHUEM OT BCeX BHIOB MHOro(asHbIX KOPOTKHX 3aMblKa-
HUH, BHINOJHEHHOH C HCMOJb30OBAHMEM THIIOBOH MaHeaH 3a-
wutel Tana [13-152: ma pue. 13 —c nmyckom IO TOKY, Ha
puc. 14— ¢ MycKOM II0 TOKY H HaNpsKeHHIO, HCIOJb3ye-
MBIMHM TaKKe JJI5 OCYLLECTBJIEHHS Tperbeil CTYNEHH.

Ha puc. 15 pmana cxeMa JBYXCTYIEeHUaTOH SaLHTHI
¢ mepBOH AUCTAHIHMOHHOH (C HCIIOJNbL30BaHHEM pele CONpo-
tuBJeHust tuna KPC-111) u BTOPOH TOKOBOK CTYNEHAMHU AAs
nuraiomero Kouiua auani 110—220 x8 ¢ 04HOCTOPOHHUM IH-
TaHHEM OT BCeX BHAOB MHOro(asHbIX KODPOTKHX 3aMbIKaHu#.

A. MPUHIILHTIBI BBIMOJHEHHA CXEM 3AIUMUTHI

1. IucraHuuoHHas 3all¥Ta OIHHOUYHHIX JIHHHH N0
puc. 1415 MoXeT HCIOJL30BaThCS B KauyecTBe:

a) OCHOBHOM 3aIUMTHl (B psiie CIyd4aeB MOKeT BHI-
NONHATh Takxke OQYHKIUMH De3epBHPOBaHHA MNpejblayLuero
y4acrka);

6) pesepBHO# 3alUTHI K OCHOBHOM, ofecneuuBalouleit
OTKJII0YeHHe Ge3 BbIIEPXKH BpeMeHH IOBPEXAEHHA Ha
BCEM MPOTSKEHHH 3aLIHINEZEeMOr0 Y4acTKa (BBICOKOYACTOT-
Has, mpopoisran auddepennuanbias 3alUTH 0 T. A.).

Ha puc. 16 paccMoTpeHsl (IpUMEHHTENbHO K 3amiuTe 3
puc. 16,a) BOo3MOXHBIE XapaKTePUCTHKU BblIepHeK BpeMe-
HHM [JHCTAHIMOHHOMN 3alIHTHI, UCIOJIb3yeMOH B KayecTBe OC-
HOBHOM M pe3epBHOM.

2. TpexcryneHuaras  AWCTAaHLMOHHAA  3amura no
puc. 1—3 ¢ xapakrepucTukamMu no puc. 16,6 u & mpume-
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HseTCA, KaK INpaBujo, B KauecTBe OCHOBHOH u oOecleuu-
BaeT pe3epBHOe JAeHcTBHME NPH OTKA3aX 3alUUTHI U BLIKJIIO-
yaTens NpeAbIAYLIHX 3JeMeHTOB (JaJbHee pe3epBHPOBa-
Hue).

3aliura MOXKeT MNpPHMEHATbCA B CJaydyasax, KOrja HMe-
€T MecTO cOYyeTaHHe CJASAYIOUIHX YCJIOBHM:

a) ofecneunBaeTcsl COXpaHeHHMe YCTOHUMBOCTH CHCTe-
MBl TP HCMONb30OBAHHKM paccMaTpHBaeMOH 3alIMTHI B Kaye-
CTBE OCHOBHON (NMpuUOMHXKEHHO B COOTBeTCTBHH ¢ IIYD,
n. 111-2-85 MOXKHO NMPuHATb, YTO YCTOHUMBOCTb COXPaHsET-
csl, ecu Npu Tpex(pasHbIX KOPOTKHUX 3aMbIKaHMAX Ha 3a-
LUIMILAEMOM JIHHMH, OTKJIOYAEeMbIX C BLIIEPXKKOH BpeMeHH,
3HAYEGHHE OCTATOUHOrO HANpAXKeHHS B Y3JOBLIX TOUKAX CH-
creMbl 6ombuie 0,6 Ugom; ONpefeneHye 3HAau€HUsA OCTATOU-
HOrO HaNpsDKeHUst JOJIKHO IIPOM3BOJHUTHCH B perKMMe Kac-
KaJHOTO OTKJIOYEHHS NMOBPEXAEHHS B KOHIE 30HbI, OXBATH-
BaeMmoH IepBo#l cTyneHbo 3amuThl — I1Y3, n. [11-2-86);

6) TpebyeTrcss uMeTb pe3epBHOe JeHCTBHe paccMaTpH-
BaeMOll 3alMTLI NMPH OTKAa3aX 3alUUTbl M BbLIKJIOYATENA IIpe-
JABIYLIIX yYacTKOB (fgaJjbHee pe3epBHPOBAHUE).

Ciaelyer OTMETHTb, UTO 3allUTa MOXKeT TpPHMEHSTbCS
TaKxke B Cayuasx, korpa He TpeGyercs gasnbHee pe3epBHpO-
BaHlie, HO KOrJla NMpy NpUMEHEeHHH Ha JMHHU [BYXCTyMeHya-
TOM [OHCTAHUMOHHOM 3allliThl BTOpas CTYHeHb MOCAeAHeH
HMeEeT KO3(pGdHUUEHT YYBCTBUTEJBHOCTH B KOHLE 3allulllae-
Moro yuactka k¢<<l,5 (ra. 5, pasa. A, n. 9).

TpexcryneHuaTas AMCTaHUHOHHAs 3allliTa C XapaxTe-
PUCTUKAMHU TIO puc. 16,6 1 8 MOXKET HCIOIb30BaTbCH B Ka-
YyecTBe PE3EPBHOX B COOTBETCTBHHM ¢ 1. 1,6 B cayvasdx, Kor-
Ja no ocoBuM TpeGoBaHusaM pabOThl CHCTEMBl JOJMXKHO ObiTh
ofecrneyeHo TO BO3MOXKHOCTH OBLICTPOE OTKJIIOUEHHe KOPOT-
KOTO 3aMbiKaHUs TIPH BHIBOJAE OCHOBHON 3alliuThi W IpH
3ToM TpebyeTcs AadbHee pe3epBHPOBAHHE,

3. JIByxcrynenuarasl sauiura no puc. 4—9 c xapaxre-
PUCTHKOI No pHC. 16,6 MOXKeT NPUMEHATbCS K4K B Kaye-
CTBe OCHOBHOM, TaKk U B KauecTBe pe3epBHOl, B 0060uX
CIy4asax, Korja NpeAcTaBIfeTcs [OMYCTHMbIM He Tpely-
CMaTpHBaTh SallUThl OT MHOIO(}A3HBIX KOPOTKHX 3aMblKa-
Huil, obecrneyHBalollell fanbHee pe3epBHPOBAHME, WJIH KOrAa
Ha NOACTAaHUMH, NPUMBIKAOUeH K NMPOTHBONOJOXKHOMY KOH-
1Yy JIHHHI, NPeLyCcMaTpPHBAeTCsl YCTPOHCTBO pe3epBHPOBAHHS
npu otkase BbIKmiouaTeneir (YPOB); npu aroM yuuToiBaer-
cd, YTO 3allUTA OT 3aMBIKAHUA Ha 3eMJI0, Kak NpaBuno,
BBINOJIHSIETCS C JAJbHHM pe3epBHPOBAHHEM.

3amuTa MOJXKET HCNONb30BAThCA B KauecTBe OCHOBHOM
TOJNBKO B CJyuasiX, Korda IIpH 3TOM ofecrieuyBaeTcs1 CO-
XpaHeHHe ycTofupBocTH (1. 2,a).

4, IucraHuuolHas 3alluTa C XapaKTepHCTHKaMHu IO
puc. 16,0 — 4 HcmoJb3yeTcst, KaKk NpaBH/Io, B KaiyecTBe pe-
3epBHOIl B COOTBETCTBHHM ¢ II. 1,6, Ipu aToM:

a) IBYXCTyNeHuaTash [AuUCTaHUUOHHAs  3aliuTa IO
puc. 4—9 ¢ xapakTepucTkaMu 1o puc. 16,0 —3 Moxer
TIPUMEHATbCA B CAyuasix, Korjfa tpebyeTcs uMeTb JajbHee
pesepBHupoBaHue (m. 2,6);

6) ORHOCTyIlleHUaTas JOMCTAHIUOHHAA  3allliTa 1O
puc. 10—12 ¢ xapaxrepHcTHKaMu no puc. 16,u— 2 Moxer
TPUMEHATLCA B CJyyasx, Korma He Tpefyercs HMeTb Aaltb-
Hee pe3epBHPOBAHHE.

HucraHuHoHHast salllita no puc. 16,0 —2 B couera-
HHH C TOKOBON OTCEeYKOH HIH KOMOGHHMPOBAHHOH OTCeuyKOH
Mo TOKY Y HaNpSXKeHHIO, BBMIOJHEHHBIMH 0e3 BbIIEPKKH
BpeMEeHH, MOXeT WCMONb30BATLCS B KAYecTBe OCHOBHOIM; NPy
5TOM 3aliTa JOJKHA YAOBJETBOPSATh YCJAOBHIO M. 2,a.

5. TpexcryneHuaras sawura no puc. 13 u 14 (c nep-
BOi 1 BTOPOH NMCTAHIMOHHBIMM CTYMEHAMH) ‘U XapakTepH-
¢TUKOH T0 puc. 16,2 HCNOJb3yeTcss B KayecTBe OCHOBHOH,
Kak OPaBUJIO, AJS JIHHHH ¢ OQHOCTODOHHHM ITHTRHHEM.

[ByxcTynenuatass gaiiura no puc. 15 (¢ nepsoit AH-
CTAHIIOHHON CTYMEHbID) YACTO B COYETAHHM C TOKOBOH
OTCeuKolff W/JAH KOMOGUHHPOBAHHOH OTCeYKoll MO TOKY # Ha-
fIpSPKEHHIO, BLITOMHEeHHBIMU 0e3 BbIAepXKKH BPEMEHH, HC-
NOJb3yeTcss B KayecTBe OCHOBHOR (c XapaKTepHCTHKaMH
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no puc. 16, m 4) Aaa JAUHUH ¢ OZHOCTOPOHHMM HHUTAHM-
eM, a 6e3 JONOJHHTE/IbHbIX 3alIMT — JJs1 TYNHKOBBIX JIH-
HHH (HeceleKTHBHAs 3aliuTa Ge3 BbIAEPKKH BpeMeHH).

6. CxeMbl no puc, 1—I15 MoryT MCnonb3oBaThes MAJs
OJMHOYHBIX JIMHHA KdaK (e3 oTBeTB/eHuH, TAK M C OTBETB-
JICHUSAMH.

CxeMBbl JaHBl B NPELNOJONKEHHH, YTO AJIA JHHME C OT-
BeTBJIEHHSIMH CYHTAETCS OMYCTUMBLIM OTK/IOUEHHE NOBpPex-
JleHH# B TpaHcpopMaTopax MOACTAHIMH OTBETBJIEHHS 3a-
LIUTOM pacCMaTpUBAEMBLIX JMHUA C BKJAIOYEHHAEM IIOC/eN-
HUX oT ycrpoiicts AIIB.

Heo6xonuMo y4yuTLbIBaTh, YTO NpPH BO3MOXKHOCTH NOJA-
MUTKH MecTa MNOBpeX/eHHA Ha 3alluiiaeMolt JAHHUH CO
CTOPOHB! MOACTAHIUHKH Ha OTBETBJENHH Ha NOCJAeAHeH HOJXK-
Ha ObITb NpeAycMOTpeHa 3alluTa, AeHCTByIOLlas Ha OTAe-
JIeHHe YKa3aHHOH IO0JCTaHUMM OT 3allulllaeMOH JIHHHH.

7. B cxeMax NBYXCTYNeHUaTON M TpPeXCTyNeH4YaTOH IH-
CTAHLHOHHOK 3allMThl 32 MCKJ/IOYEHHEM CXeMBl 1o puc, 9
(mo puc. 1—8 u 13, 14), Ans ocyulecTBaeHHsT NepBOH H BTO-
poli cTyneHeH NpeaycMOTpeH OGLHA AMCTAHLHOHHBIA oprad
(pesre conporuBaenusi Thnos KPC-131, KPC-121 nau pene
COMPOTHBJIEHUST ITUCTAHLHOHHOIO OpraHa MaHeJH THMA
[13-152), uMelowuit nepex/JiOyeHHe B LENSX HANpPAKeHUs
OJIs Mepexol]a ¢ VCTaBKU MEpPBOH Ha YCTaBKY BTODPOH CTyme-
HM, a TakXe MepeKJIOYeHHS B IeMNAX [epeMEHHOro TOoKa H
Hanps:xeHus (B cxemax mo puc. 13 u 14) aas nonaBesexus
K JHCTAaHLMOHHOMY opraHy mfaHeau Ttuna JI3-152 Toka H
HampsiXKeHUs, COOTBETCTBYIOIIHUX IleTJe KOPOTKOTO 3aMbl-
xauus. [Tpy 3TOM NepekJioyeHHe B LENAX HaNpsAMEHUs A
nepexofa C YCTaBKU TepBOHM Ha yCTaBKy BTOPOH CTyieud
¥ B LeNsiX TOKa AOMIKHO NMPOU3BOAHTbCA Ge3 UX pasMblka-
Husi. HemriNonnenuwe storo TpeGoBanHA B OTHOWEHHH Iie-
refl HaNpAXEHHWsI MOXeT IPHBECTH K KPaTKOBPEMEHHOMY
3aMBIKAHHIO KOHTAKTOB peJieé COMPOTHB/IEHHA, YTO B CBOIO
oyepenb NpUBEIO Obl:

a) npH TMepeKNIoYeHHH 3aIUHTHl C YCTaBKM NepBOfl Ha
yCTaBKy BTOPOH CTyNeHH X HeoOXOAHMOCTH ydeTa Ko03(-
(uieHTa BO3BpaTa peJje CONPOTHBJIEHHS Tpu BbhiGope
YCTaBKH CONPOTHBJeHHA cpabaTnbiBaHHs BTOPON CTYNeHH
3alLHTHI;

6) TpH TNEPeKJIOUeHHH 3alUTLI C YCTaBKH BTOPOH Ha
yCTaBKY HepBOH cTyneHu (NMpu BO3BpaTe)-—K BO3MOMKHOCTH
HellpaBHABLHOTO cpafaThiBaHus nNepsofi CTyNeHHM 3auiuTH,
€c/ii OHA BLIIOJNHEHA §e3 BbIIEPXKKH BpeMeHH, a HJuTelb-
HOCTb 3aMBIKAHHSI KOHTAKTOB peJie CONPOTHBJEHHS UIPH Ta-
KOM MNepeKMOYeHHH AOCTAaTOUHA IJIs1 cpabaThlBAaHHSI BHIXOX-
HOr'O peJie 3aILMThL

g mepekaioueHus: Ienedi HaMpsKeHHS pene COMpPO-
THBJeHHST 0e3 HX pa3MbKaHusi B KayecTBe IlepeKJiIoyalo-
miuX esnecoo6pasHO HCNOJMb30BaTh KOAOBOe pelie (Kak, Ha-
npuMep, B cxeMax mo puc. 1—3, 6, 13 u 14) aubo nBa
NPOMEXYTOUHLIX pefe (¢ NocjaeJOBaTeAbHbIM HeHCTBHEM)
runoe PIT-251 u PIT1-23 (kak 3TO cAefaHo, Hanpumep,
B cxeMax 1o puc. 4, 5, 7 u 8).

8. B cxemax mo puc. 1—3, 13—15 npeaycmoTpena Bo3-
MO2KHOCTD (UKCAUNH cpabaTLiBaHHA pelle AHCTAHLHOHHOIO
opraHa B NEepBBIH MOMEHT KODOTKOTO 3aMbIKAHHSI (<MDHO-
BeHHBEII 3amep»). Pukcauus npeiycMaTpuBaercst s
npeJOTBpALleHNss OTKa3a BTOPOM CTyMeHW 3alluThl H3-32
yBeIUYeHHS COMPOTHBJEHHS Ha 3a)KMMaX AUCTAHUUOHHOTO
opraHa 3a CcueT BO3PAaCTaHUA CO BpeMeHeM CONPOTHBACHHHA
AYTH B MeCTe MOBPEXAEHHA M OCYUIECTBJSETCS ¢ TOMOIIbIO
IYCKOBOI'0 OpraHa 3alluTHI.

Caenyer, 0AHAKO, Y4YMThIBATb, UTO (HKCALUs HeZOTY-
CTHMa B CJyyasX, Koria OHa MoxKeT IIDHBECTH K Hempa-
BHJAbHOMY cpafaTbiBaiiio 3aulUTh (11 JHHHAX, BXOAAILIHX
HJIM NPHMBIKAIOUIUX K KOJbIEBOH CeTH MM TNapaJiiesbHbIM
JUHHAM) L.

9. Tlycx saunTel OCYLieCTRIAAETCA:

'A. M, ®degoceesn, OcHoBn penefHo#t samurn, § 4-27,
F'ocsueprousgar, 1961,



a) B cxemax no puc. |—3—oT pelle CONPOTHBIEHHS,;

6) B cxemax mo puc. 4—6— oT ycrpolictBa G670KHPOB-
KM NpPH KauaHUsX;

B) ® cxemax no puc. 7, 8 u ll—or ycrpoiicTBa
GHALTP-pesie TOKa OGPATHON IIOC]IeOBATENbHOCTH;

r) B cxemax no puc. 13 n 15— or pese Toka, a B'cxe-
Me [0 pHC, 14— OT pesle TOKa U HaNpAXKeHUd,

B cxemax no puc. 1—5 u 13—15 nyckoso#i opraH uc-
NOMb3YEeTCH TaKXKe AN OCYLIeCTBJEHMA NOCTeRHeH (Tperb-
eit win BTOPOH) CTYNEHH 3alllUThI.

110. Cxembt 3amuThl nNo puc. 1—6 u 9 BHIIOAHEHB!
¢ ycrpoficTBaMy OJOKHPOBKH NpPH KAuaHHUAX.

B cxemax mo puc. 1 u 4 mpesycMOTpeHBl yCTpolicTa
G/IOKMPOBKY NIPH KaUaHUAX cOOTBETCTBeHHO TiioB KPB-122
u KPB-124, pearupylomiue Ha TOKM OOpaTHOH H HYyJNeBOH
TIOC/IeOBATENbHOCTEN; B CXeMaX IO pHuc. 2 u 6 mpeaycMor-
peHDl yCTpOHCTBa GIOKMPOBKH NPH KayaHHSAX COOTBETCTBEH-
Ho tumoB KPB-121 u KPB-123, pearupyoumue Ha Hamps-
2KeHHe 06paTHOI ¥ TOK HY.1eBOH IOC/el0BaTenbHOCTe.

CxeMbl 3aIUUTH N0 PUC. 3 ¥ 5 MOryT ObITb BHINMOJHEHLI
¢ verpolicTBaMu OJIOKMPOBKH DNpH KauyaHMsIX Kak THIla
KPB-124 (mokasano Ha yeprexax), Tak u tuna KPB-123
(pa3z. B, omucanue cxeM no puc. 3 u 5).

B cxeMe mo puc. 9 npeaycMOTpeHO YCTPOHCTBO OJIOKH-
POBKM NPH KayaHWsX, pearHpylolliee Ha HanpsixKeHue oGpar-
HOH TNOC/JAeLOBATEIbHOCTH, KOMIEHCHDOBAHHOE TOKOM TOH
JKe IOCTeNO0BaTeNLHOCTH, ¥ TOK HyJeBOH NOCHefoBaTeb-
HOCTH.

CrepyeT OTMeTHTb, 4TO YCTPOHCTBa GJOKHPOBKH TIPH
xauanuax tunos KPB-123 u KPB-124 Brninyckamorcs B3a-
MeH ycTpoficTs cooTBeTcTBeHHO THNOoB KPbB-121 u KPB-122.

B ycrpoiicree Tuna KPB-123 B orinume ot THNA
KPB-12] na Buixoze ¢uabTpa HanpsKeHus 0OpatHO#H NoO-
€/1€10BaTeIbHOCTH TPEIYCMOTPEH ¢MJIbTP NSATOH TrapMOHH-
xu, a B yctpofictBe THna KPB-124 B oTnuunme or THna
KPB-122 napannenbHo paGouet u TOpMO3HOH 06MOTKaM
TIyCKOBOrO  OpraHa GJOKHPOBKH YCTaHOBJEHL (HALTPbI
BTOPOfl rapMOHHMKH; NIPEAVCMOTDEHO TaK)Ke UIYHTHPOBaHHE
TOPMO3HOH OBMOTKHM INYCKOBOro opraHa GjOKHPOBKH B MO-
MEHT LUYHTHPOBaHHA ero pabouely o6MOTKH (ONHcaHue cXe-
MBI TIO pHC. 3, 0. 3,0 1 €).

CrnenyeT OTMETHTb, UTO (HUALTP NATOH FapMOHUKH NpPH
CXeMe ero BKJIIOUEHHS, MPHHATON B YCTpoiicTBe GNOKHPOB-
ku tuna KPB-123 (puc. 6), HemocTarouno 3¢ @eKTHBEH,;
YKa3aHHYI0 CXeMY Lienecoofpas3Ho BHIMOJHATL 110  aHan€o-
THH ¢ TPHHATOH B YCTpo#CTBe O/JOKMPOBKM NDH Kadya-
Husix tuna KPDB-125, Bmmyck xoToporo HaMmeyaercs 3a-
BOAOM.

CxeMsl mo puc, 7, 8 u 10—15 Buimosuensl 6es GIOKH-
POBKH TIpH KauaHUAX.

YerpolicTsa GMOKHPOBKY NPy Kauanusx THnos KPB-121
u KPbB-123, a takiKe ycTpoHACTBO GJOKHPOBKH, MPEAYCMOT-
peHHoe B TaHesnu 3amuthl tuna [3-500, umeloT TOT Heno-
CTATOK N0 CpPaBHEHHI ¢ ycrpoiicrBamu Tumnos KPB+122 n
KPbB-124. uTo MOTyT HempaBHJIbHO MNOJeHCTBOBaTh I pas-
peluTh cpadaTbiBaHHe 3allUTLI B HOpPMaJbHOM Harpysod-
HOM pexuMme npu:

a) HEHCNPABHOCTAX B LeNAX HANPSKeHHd,;

6) CHATHM HanpsXXeHus C TpaschopMaropa Hampsixe-
Husl (HanpuMep, IpH OIIHOOYHOM OTKJIOUEHHH TpaHcdop-
MaTtopa HaflpsiKeHus).

IOans npegoTBpalllennss HeNpaBHJbHOrO CpabaThiBaHus
3aUIUTH B ¢/1ydae «a» B ¢XeMax ¢ yCTpoiicTBaMu GJOKHPOB-
KM Ipu Kauauuax tunos KPB-121 u KPbB-123, a Takxe
B na”enH 3amuTel THOA [3-500 ZOMOJHHTENBHO MPELYCMOT-
peHbl cTelHalbHble YCTPONCTBA, GNOKHUDYIONHe 3allUTy NPH
HEHCTIPDABHOCTAX Lenefi HaNpsIKeHHA (HampuMmep, B cXeMe
no puc. 2— ycrpoiictBo tuna KPB-11, a 8 cxeMe Ho
puc. 6— yerpofictBo Thna KPB-12). Omraxko ycraHoBKa
YKa3saHHbHIX YCTPOUCTB, pearupylollMX HAa HapymIeHHe CHM-
MeTpHM BTOPHMYHBIX HaNpsixKeHHi (MOsBJIEHHE HamMPAXKeHHd
HYJIEBOH TMOCAefOBAaTENbHOCTH), He TMpelOTBpallaeT He-

NpPaBUJIBHOTO CPabATHIBAHMS 3alUTLl B CaAyvyae «O». das
NPeAOTBpAlleHUs] HENpPaBUIbEOTO cpafaThiBAHHA 3alIUTLI
B YKa3aHHOM CJyyae HOJiKHA OHITb OfecleuyeHa HajexHas
3KCILTyaTalusi, HCKIIOYaloulas BO3SMOXKHOCTb OUIMGOYHOTO
OTKJIIOYeHHA TpaHuchopMaTopa HampsKEHHHA, WIH B HEKO-
TOPBIX CAy4afxX MOryT OBITb NpPeRYCMOTPEHbl ClelHajbHbIe
O0/10KupOBKYH (HpHIOXKeHHe I},

YerpofictBo Tuna KPB-11 BBHIIOAHEHO © eMKOCTHBIM
(GuILTPOM HaNpsiXKeHHs HyJeBOR I0CTeNOBAaTeNbHOCTH H
peje TOKa, BK/IOYEHHBIM Ha TOK HY/JeBOH TIOC/eL0BaTe/b-
HOCTH K TPEeAOTBpallalolUM ONOKHPOBAHHE S3alUMTbl MpPH
ABYX(a3HBIX 3aMBEIKAHHAX Ha 3eMJIi0: YCTPONCTBO TuIa
KPbB-12—c¢ rTpanchopMaTOopHHIM  GUILTPOM B  BHIE
naTHOGMOTOYHOTO INPOMEXKYTOUHOrO TpaHchopMaTopa Ha-
npsKeHus (co cpaBHeHMeM CyMMbl (DasHLIX HaNpAMKeHHH 1
HanpsXeHH# HyJNeBOH IMOC/AELOBATEIbHOCTH), & aHajoruy-
HOe YCTpPOHCTBO B cxeMe HO puc. 9 BhONHeHO Auddepen-
OHaJbHBIM € HMCIOJNb30BaHHEM CeMHOOMOTOYHOTO TPOMEXY-
TOYHOTO TpaHcGhOpMaTOpa HaNpsKeHHA (CO CcpaBHEHHeR:
ONHOUMEHHBIX (ha3HbIX HANpSIKEeHHH Ha OOMOTKaX, coexn-
HEeHHBIX B 3Be3Ny H TPeyroJbHHK TpaHChopMaropa Hampsi-
JKEHMS, MUTAIOILErO 3alUHTY).

Heo6xonumMo OTMETHTB, UTO HpH NApaJi€IbHOM BKJIO-
yeHnu ycrpoiicrea tHna KPB-11 ¢ TpancdopmatopHbiM
bunbTpOM HyJEBOil MOCHEHOBATENbHOCTH YKa3aHHOe YCT-
pONCTBO MOXKeT paboTaTh HeNPaBHIAbHO HM3-3a TpaHchopMa-
LHH (UIBTPOM HANpsKEHHs HENOBpeXJAeHHHX a3 mna
nospexnesHylo dasy!. Opnako ykazaHHOe He OTHOCHTCHA
K CJIyYyalo NapajjelbHOr0 BKJIOYUEHHUS YCTPOMCTB TUMIOB
KPB-11 u KPbB-12, mockojibKy mocjlellHee B LieNsaX {104Be-
JeHHS] HanpsKeHH# K (asHbiM o6MoTKaMm GHIbTpa conep-
JKMT A00aBOUHblE CONPOTHRJEHHS.

CnenyeT OTMETHTb, UTO B CXeMax 3allHTHI ¢ YCTPOHCT-
BaMK GJoKMpPOBKH NpH Kayauusix TunoB KPB-122 u KPB-
124 Takxke IipedycMOTpDeHbl YCTpoiicTBa OJOKHPOBKH IpH
HeHcTpaBHOCTAX ueneli Hanpskedus (tuma KPB-12), Ho
¢ JeACTBHEM HA CHTHaJ. YKasaHHOe Lejecoo0pasHo AJs
CUrHaJMU3aUuH HeHUcnpaBHOCTe! Lieneill NanpAXeHUs WIH OT-
CYTCTBHSI H2NpsI2KEHHAl Ha MaHeJH 3aUlHThl, NOCKOJbKY 3TO
MOJKET NPHBECTH K HENpaBHJALHOMY CpabaTHIBAHMIO 3aLUHTHI
NpH BHELIHEM KOPOTKOM 3aMblKaHHH.

B pa6ore npuBeieHbl CXeMbl ¢ YCTpoOHCTBaMM G6/0KH-
POBKH NpU KauaHUAX PasHBIX THNOB, MOCKOJIbKY B KOHKDeT-
HBIX YC/IOBHSIX MOXET OKasaTbcsl LieJiecooOpasHbBIM MpHMe-
IfeHUe TOr0 HJM HHOTO ycTpolicTBa GJIOKHPOBKM IpH Kaua-
HHUSX,

11. B paccMarpuBaeMblx cxemax no puc. 1—6 u 9
npeaycMaTpuBaeTcsa BO3MOXXHOCTb BO3BpaTta yCTpOﬁ-CTBa
6MIOKHPOBKH NIPH KAUaHUAX B HCXOLHOE NOJOXKEdHe:

HenocpeLCTBEHHO INOoCae OTKJIOUSHHUA KOPOTKOro 3aMbl-
KaHud;

C 3aJaHHOH BHIAEPXKKOH BpeMEHH.

BosspaTr mo nmepBoMy crnocofy HMEET TO NpeHMyLIecT-
BO, UTO ofecneynBaeT OBICTPYIO TOTOBHOCTb CXeMbl 3aLHThI
K HOBOMY cpabaThiBaHHIO NpH TOCJEAYIOIEM TOBPEXKACHHH,
4TO OCOGEHHO BaXKHO OJaf cXeM Io puc 4—6, B KOTOPBIX
YCTPONCTBO GIOKHPOBKH HCHOIb3YETCH B KauecTBe MyCKO-
BOTO OpraHa, a Takxe JJS cXeMHl no puc. | (uEorfa u nad
CXeMbl TI0 puC. 3), B KOTOPO# uYepe3 KOHTAKThl YCTPOHCTBA
OGMIOKMPOBKYM K 3aluTe NOLBOAUTCS ONEPATHBHBIA MOCTOSIH-
HBl Tok. OgHako KCNOAb30OBaHHE BO3BpaTa TO TEPBOMY
cnocofy orpaHuyeHo:

a) BO3MOXKHOCTBIO HENPABUJILHOTO cPabaThIBaHHA 3aLlH-
THl nNpu AIIB 3a cuer xauyaHuil, pa3BUBMIHXCH K MOMEHTY
NOBTOPHOrO BKJ/IIOUEHHS; TIPY 3TOM ONACHBIM SBJASETCA CIy-
qal, KOraa 3JeKTPHUeCKHH HeHTp KauaHHi HAXOJMTCSH B 30-
He, OXBaThiBaeMOH CTYNeHSMH pacCcMaTpHBaeMOH 3aLLHTHI,

19. U. Bace, M. J. Toay6es, B. 3. Hukurckutfi,
O napaanenbHOR paGorTe GJIOKHPOBOK 3alIWT NPH HapyLIEHHAX Ke-
nefi HanpsHKeHUs, «DJeKTPHIeCKHEe cTaHuuU», 1956, Ne 8.
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KoTopble GJaoKHpyloTCs  yerpoiictBamu  THnos KPB-122,
KPb-124 unu KPB-121, KPb-123;

6) 4yBCTBHT@JNbHOCTBIO K Tpexd)asHBIM KOPOTKUM 3aMbl-
KAHMSM BKJIIOYEHHOrO Ha MeXAydasHOoe HampsKeHHE pese
HanpsiXXKEHUA YCTPOHCTBA GJIOKUPOBKH NPHM KauyaHUAX, OCy-
LLeCTBJISIOUIEr0 BO3BPAT HEMOCPEACTBEHHO NOCje OTKJIoYe-
HHSI KODOTKOro 3ambikaHusa. OJHAKO yKa3aHHOE MOXeET He
HNpHHUMATbC BO BHHMAaHHe, €CAM B LieNM BO3BpaTa ycT-
poiicTBa OJOKHPOBKH NpH KayaHuAX GYAYT BLHIOJHEHBI CO-
OTBETCTBYIOUIHe H3MeHeHus (pasn. B, onucanue cxeMit 1o
puc. ).

Ilpu Bo3BpaTe ycTpoiicTBa GJIOKHPOBKH IIO BTOpPOMY
crnioco6y BpeMst BO3Bpara le/necoo6pasHO OTCTPaHBaTb OT
BpeMeHH cpabareiBanus sawuter u AIIB yuacrka, Ha KoTo-
pOM YCTAHOB/EHA paccMaTpuBaeMas 3alluTa, a TaxXe GJH3-
JeXalluX YYacTKOB, TPH HOBpeXKIEHHH KOTOPHIX YYBCTBH-
TeJbHO paccMaTpHBaeMoe YCTpOHCTBO.

CymwecTBeHHEIM HEQOCTaTKOM BO3BpaTa YCTPoOHCTBa
G6JIOKHPOBKH TIO BTOPOMY CMocoGy fABJISIETCA OTKa3 3aLLUTHI
NpH KOPOTKOM 3aMBIKaHMM B 3alUHIaeMON SOHE, BO3HHKAIO-
LeM BCJeN 3a 3amyCKOM ycTpo#cTBa OJOKHPOBKH, HallpH-
Mep Hu3-3a JelcTBHA TPYOGUATHIX Pa3pALHHKOB.

12. TlpumeHsieMble B HacToslllee BpPEMS YCTPOHCTBA
6/MOKUPOBKH TPH Kavanusx tunos KPB-122, KPB-124 u
KPB-121, KPB-123 umelor ciaenymiouldie OCHOBHble HeNo-
CTaTKH:

a) BosmoxeHn oTka3 ycTpoficta GIOKMPOBKM INpu
Tpex(asHbIX KOPOTKHX 3aMBIKaHUAX, eCIH He oGecneynBaeT-
csi JOCTaTOYHas JJIMTENbHOCTb NpeamecrByiomell HecHMMeT-
PHH M JOCTAaTOYHAs KPaTHOCTb TOKa B OOMOTKe pearHpyo-
ero pesie ITYCKOBOTO OpraHa BO BpeMsl 3TOfl HeCHMMeT-
DHH K TOKY ero cpafaTbiBaHuA.

Cnyuam oOTKasa aHaJOTMYHBIX YCTPOHCTB, pearupyio-
IIHX Ha BO3HIKHOBEHHE Tpex(ha3HbIX KOPOTKUX 3aMblKa-
HHiI BO BpeMsl KPaTKOBPEMEHHOH HeCUMMETPHH, TpelllecT-
ByWOllell CHMMEeTPHUHOMY DeXHUMY, HMeJNH MeCTO B 3KCIIya-
TalHH.

6) B cBA3HM ¢ HEOGXOAMMOCTbIO OTCTPOHRKM yCTpolicTBa
OT CUMMETDHYHBIX COCTaBJASAOIIHX OOpaTHOR M Hy/aeBOH mo-
C/lefl0BaTe/bHOCTEH TOKOB MJHM HampsixkeHuft (ra. 5, pasa. JK
u 3), 3aTPYAHUTENbHO BHIIOJHEHHE YCTPOHCTB GJOKHPOBKH,
YIOBJAETBOPSAIOIINX TPeGOBAHUAM UYYBCTBUTENBLHOCTH, B CIYy-
uae, KOFJa yKa3aHHbBle COCTABJAIIIHE HMEIOT [L0CTaTOYHO
GospllIoe 3HAYeHHE B HOPMAJbHOM HAIPY30UHOM pexXUMe.

B) OcyuiecTBieHne GJNOKHPOBAHMUsS TakHM 06pasoM,
yTo GJIOKHpPYeMBble CTYNeHH 3aUldThl JefICTBYIOT uepe3 KOH-
TaKkThl ycTpoficTBa G/IOKHDOBKH, MOXKET TPHBECTH X OTKasy
3aUHTH B CJy4ae HEHCIIPABHOCTH DacCMaTpPuUBAEMOro YCT-
po#cTBa.

r) TIpu npuMeHeHHH BO3BpaTa YCTpOHCTBa GJOKHPOBKH
C 3aJaHHON BHAEPMKKOH BpEeMeHH CTYNeHH 3aluThl, 6J0-
KHpyeMble NPH KAyaHUAX, BLIBOAATCA Y3 AEHCTBUS HA MAJH-
TesbHOe BpeMst (mopsagka 5—I10 cex); ykasaxHoe MOXer
NpUBECTH K OTKasy OJOKUPYeMBIX CTyNeHeH 3aumluThl NpH
BO3HMKHOBEHH!I KOPOTKOTO 3aMblKaHus BcJef 3a TpexiuecT-
Bylolleli HecuMMerpueff, BO3HHKIIEH NO JIOO0H IpHUHHE
(xopoTKOe saMblkaHue, cpafaTbiBaHHe TpyOyaToro paspsi-
HUKA, ONMepalKy BLIKIIOYATENAMH MH/IM DPA3beIUHUTENIAMU
HT &)

Ilpu npuMeHeHuu BO3BpaTa YCTPOHCTBA GOKHPOBKH
HEMOCPEACTBEHHO IIOCHe OTKJIOYEHHS KODOTKOTO 3aMblKa-
HHSI BO3MOXKHO HeNpaBHJbHOe CpabaThiBaHMe 3allHTH 3a
cyeT KayaHuil WIX aCHHXPOHHOrO XOZa, PasBUBLIMXCS B pe-
3ysbTaTe KOPOTKOTO 3aMblKaHUs Ha OJnaneXxallWx ydacT-
kax. OZHaKO c/lelyeT YUHTHIBATb, UTO KCIIOJNb30BaHHE BO3-
BpaTa C 3aJaHHON BBEIAEPIKKOH BPeMEeHH MOXeT TaKxKe He
NpefOTBPaTHTL HENPaBHJAbHOTO CpabaTbiBAHHA  3aIUUTLI
B YKasaHHBIX CAyYasiX, ecju YCTPOHCTBO OJIOKHPOBKHM OKa-
KeTcs HeyyBCTBHTENbHHIM B MOMEHT KODOTKOTO 3aMbIKAHHSI
(ro. 5, pasnp. K, § 4, n. 9).

e) YcrpoiicTBo GIOKHPOBKH MOXKeET He NPeAOTBPATUTH
HeNpaBH/NBHOrO c¢pafaThiBaHud 3allUTEH B Cllyyae HECHH-
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XPOHHOTO BKJIOUGHHsI JIMHMM OT KJIOYa YTNpaBJeHHs (HIH
VCTPOHCTBA TENEOTKMIOUEHUS) NPH 3HAYUTEIBHOM YIVIE MEX-
AY 3. 4. C. HSCHHXPOHHO pabOoTaloUlMX yacTeH CHCTeMBI, O-
CKOJIbKY YCTPOHCTBO INPH 3STOM MOXKeT OLIThb 3amlyllLeHo
13-3a2 KPATKOBDEMEHHOrO MOSBJEHHSl HECHMMETPHH, BhI3BAH-
HOH HeOJHOBDEMEHHOCTRIO BKJIIOYEHUS ()a3 BbIKJIOUaTENA.

k) Tlpu Hanuyuu B TOKe WJIH HANpSXKeHUH COCTaBJAN-
IIHX BBICHIHX FApMOHHK JOJDKUBI GbITh NMPUHSATHI MEpbi AJIS
OTCTPOHAKH YCTPOHCTBA GJOKHPOBKH OT 3THX COCTaBJAIO-
IIMX, 9TO MPHBOAMT K €ro yc/JOXHEHHIO, a B psfe clyyaes
¥ K IONOJHHTEJbHOMY 3arpyOGaeHuio.

B cBf3u c OTMeueHHbIMHM HEJOCTaTKaMH paccMaTpuBae-
MBIX YCTPOHCTB B DpfAJe C/ydaeB MOXKET OKasarhcs uede-
coo6pa3HBIM HCIIONb30BaHKWE YCTPOHCTB 6JI0KMPOBKM MpH
KayaHufX, NOCTPOEHHBIX Ha JAPYTMX NpHHUHNAX (ra, 2,
pasz. A, m. 3).

13. HcnosnpzoBanue B cxemMax no puc. 4—6 ycrpoiicTBa
GJIOKHPOBKH NDH KayaHHAX B KaueCTBE IIYCKOBOIO OpraHa sa-
LIATH MOXKET NPHUBECTH K HeNPaBU/IbHEIM cpabaThiBaHHAM MO-
ciaenHell (0COGEHHO Npu BO3BpaTe YCTPOHCTBA GJIOKHPOBKH
C BLIAEPIKKOH BpeMeHH) B clyuasx cpabaThiBaHUA STOrO yCT-
poiictBa (Hampumep, K3-3a paboThl PaspALHMUKOB) M [O-
cneAyiollleM MHOrodasHOM KOPOTKOM 3aMbIKAHMHM B 30He,
3allMUlaeMOil NepBOH WiIy¥ BTOPOH CTYNEHAMHU. YXKazaHHoe
HenpaBHIbHOe cpafaTbiBaHHe BO3MOMKHO:

a) B cryuyae 3aMBIKaHHA B 30He, 3allHIAeMOl T1epBOi
CTYMeHbIO 3aMIMThI, H3-3a IOTepu INepPBOH CTYNEHH, €CIH
KOpPOTKOE 3aMblKaHHe MPOW3OLLIO TNOCTEe NepeKJIOYeHHA 3a-
IIMTBI HA YCT4BKY BTOPO# CTYIEHH;

6) B cayuae 3aMbIKaHMR B 30He, 3all{HlIaeMOi BTOpOi
CTYMEHbIO 3aIIUTHI, H3-32 YMEHbIUEHHS] BLIAEPXKKH BpeMmeHH
BTOPOH CTYNeHH Ha BpeMs NepekJioueHHsr 3alluThl ¢ ycTas-
KM IIePBOHl Ha YCTaBKYy BTOPOH CTYMNeHH.

B o6oux cayyasix MoOXKeT HMeTb MECTO OTK/IOYEHHE
TIOCJAEAYIOIIEro yyacTKa.

AnanoruyHeie ciiyuay HENPaBHAbHOTO CpaGaThIBaHHS
3alIMTLl MOFYT HMeTb MECTO TaKxKe M fIpH Nepexofe OJIHO-
¢asHOro KOPOTKOr0 3aMbiKaHHA B 3allMUIaeMOH 30He
B MHOrodasHoe.

HenpaBuibHoe cpaGaTniBakiHe 3alMTH, PACCMOTPEHHOE
B . «6», MOXeT OLITb HCKJIOUEHO YBeJHYEeHHEM CTYyNeHH
CeJIEKTUBHOCTH Af Ha BpeMms, HecKOJbKO OoJjbllee BpeMeHH
Iepek/JIOUeHHsI 3alluThl ¢ YCTaBKH NepBOil CTyMeHH Ha
YCTaBKy BTOPOH CTYyIeEHH.

14. B cxemax mo puc. 7, 8 u 11 B KauecTBe NMycKOBOro
OpraHa HcIoJib3yercsi yCTpOHCTBO (UALTpP-pesie TOKAa ofpar-
HOM NOC/NeNOBaTeNbHOCTH, KOTOpOe 06GecneynBaeT cpaGaThiBa-
HHe 3alNThl KaK [pH HeCMMMETPHUHBIX, Tak H IPH CHM-
MeTpHUHbIX Tpex(dasHbIX KOPOTKHX 3aMblKaHuax (ri. 5,
pasi. A, n. 16 u onmucaHue cxeM); YKasaHHble CXeMBl 3a-
IIMTHl IPUMEHSAIOTCA B CJy4asX, KOraa GJOKMPOBKH NpY Ka-
uyaHusax He Tpebyercda. Ilpn 3TOM, Tax Ke KaK W NPH IYyCKe
oT ycrpolicTBa GI0KMPOBKK Npu KaauHusx Tunos KPDB-122
u KPB-124, mpemoTBpaniaeTci BO3MOXHOCTh HeNpaBH/b-
Horo cpabaTbiBaHHS 3aUluThl NPM HapylleHHH Lenefi Ha-
upsiKeHus (B TOM 4YHegae W TpexX ¢das) B HODMaJbHUM Ha-
rPY30YHOM peXMMe H OJHOBDEMEHHO 3HAHYHMTeNbHO YIPO-
HlaeTcsd cXeMa 3a CyeT 0TKa3a OT YCTAHOBKH CJIOXKHOTO
ycTpolicTsa GJOKHPOBKM HMpU KauaHUsX.

B cxemax mo puc. 13 u 15 (nas 3aluThl JHHHE ¢ Of-
HOCTOPOHHMM THTaHHEM) B KauecTBe IYCKOBOTO OpraHa
HCIOJb3YIOTCS pesle TOKa, TOK cpabaThiBaHUS KOTODPHIX HpH-
HuMaeTcs GOJbUIMM MakKCHMajabiHOro paodyero TOKa B 3a-
muilaeMoli JMHHH C YYeTOM camo3anycka asurareneft no-
Tpebuteneit (ri1. 5, pasa. A, m. 15), a B cxeme no puc. 14
B COCT4B IYCKOBOrO OpraHa BXOZAT pefae HampsXeHus H
TOKa, TOK cpabaTEIBaHUY KOTOPHIX TIPHHHMAaeTcss OGOJAbIIUM
MaKcUMaJbHOro pafouelo ToKa 0e3 yueTa camo3amycKa
IBHrartesell. B 3THX cXeMax TaKiKe MpeAoTBpallaeTcsi BO3-
MOXKHOCTb HENPAaBHJIBHOTO cpabaThiBAHHS 3alUTHl NpH Ha-
PYLIeHHH LeNedl HANPAXKEHHH B HOPMAJbHOM HArpy3cuHOM
pexume,



Caeayer OTMeTUTb, YTO B CXeMax 3auluTH N[O pHc. 7,
8 u Il npeaycMOTpeHO YCTPOHCTBO GJOKHPOBKH NPH HEHC-
npaBHOCTAX Ueneil HanpsiKenud Tuna KPDb-12 ¢ zpefictBnem
Ha CcHrHaJ. YKasaHHoe uenecooﬁpaaﬂo JJIsi CHTHaJH3aIHU
HeHCHpaBHOCTEI:I neneiﬁl HanpAXeHus Uik OTCYTCTBHA HaNps-
JKEHHST Ha TaHeju 3allUTH, IOCKOJLKY 3TO MOXKET NPHBECTH
K HENpPaBHJBHOMY CpPaGaTHIBAHHIO 3AIMUTHl OPH BHEIIHEM
KOPOTKOM 3aMblkaHud, B cxemax no puc. 13—15 yerpoiicT-
BO OJIOKHPOBKH IIPM HEHCIIPABHOCTAX LieGell HalpsXeHHs He
HpeflycMaTpuBaercsl, MOCKOAbKY B 3THX CXeMaxX HMeloTCs
rpybble pese TOKa myckoBoro oprana. OmHaxko B cxeMe IO
pHC. 14, B KOTOpOil HMeloTcs pejie TOKa MyCKOBOTO OpraHa,
TOK cpafaTbiBaHHsI KOTOPHIX HNpHHHMAaeTcsl OOJbIIUM Ma-
KCUMaJbHOTO paGouero Toxka 6e3 ygyera caMo3amnycKa ABH-
raTe.neﬁ, YCTaHOBKaAa YKa3aHHOTrO yCTpOﬁCTBa BCE XKe Ke-
JaTeJLHA,

15. Cxemul nmo puc. 1—6 MOryT HCIOJIb30BAaThCA TaKkKe
IJf 3alUHTHl CHJIBHO 3arpYyZKEHHBIX JUHHEA GOJbIIOH NpOTHA-
KeHHOCTH. [IpH @TOM B cilyiae HeOGXOXHMOCTH JONOJHH-
TeJbHO JOJIXKHBI THpefycMaTpuUBaThCcsi TPH OGJIOKHPYIOLIHX
pese CONMPOTHBJEHHS C NPSAMOJHHEHHON XapaKTepHCTHKOH,
KOHTAKThl KOTODHIX BKJIOYAIOTCS TIOCAENOBATENbHO C KOH-
TaKTaMH peje CONIPOTHUBJIEHHS IIyCKOBOIO oprana pgJjii CXeMbl
TPEXCTYNEHYaTON JAUCTAHIUOHHON 3alluTH N0 puc, 1—3,
peJjie CONPOTUBJAEHHS NHCTAHIHOHHOIQ oOpraHa AJsA CXeMbl
IBYXCTYNEHYaTOA NHUCTAHIHMOHHOR 3amMTH 10 puc. 4—6
HJIH pesie CONpPOTHBJEHUS BTOPOH CTYIeHH 3alUuTH JJIs
CXeMbl ABYXCTYNEHYaTOH MMCTAHMMOHHOH 3aluTHl 1o puc. 9.

Hcnonbsosanue GIOKHPYIOIIMX pejle NOBLIIAeT YYBCT-
BUTENBHOCTh JNHCTAHIHOHHON 3aLIMTHL, OrpaHHUMBAsA 00J1acTh
cpabaTHIBaHHSl HaUpaBAEHHBIX pelie CONPOTHBJIEHHA B 30He
HarPy3OYHLIX COIIPOTHBJIEHHH, H YMEHbIUIAET BePOATHOCTb
UX HEIpaBHJALHOTO AeHCTBHS NpH KadaHusAXx. OQHO H3 BO3-
MOXKHBIX BRIIOJIHEHHH OJIOKHPYIOIUETO pesie W €ro Xapakre-
PHCTHKA PacCMOTpeHHl B NpHJaoXKenuu II.

CrenyeT OTMETHTb, 4TO B psNe ciaydaeB s OJOKHPO-
BaHKA 3aUHUTH B HArpysodHbIX peXuMax AOCTAaTOYHO ycCTa-
HOBUTb ONHO GJIOKHpPYIOLlee pesie CONpPOTHBJEHHS, 3aMEHHB
IBa ADYTUX OLHHUM peJle TOKa HJH HaNpsXeHHst ob6parHOi
TOCNEAOBATENBHOCTH € BKJIOYeHHEM KOHTAKTOB 3TOr0 pele
mapaijesbHO KOHTaKTaM OJ/IOKHDYIOLIETO peJieé CONpDOTHB-
JeHus., YKasaHHble pede TOKa UAH HanpsaxkeHus oOpaTHOH
NOCAeAOBaTeNbEOCTH TIPeAyCMaTPHUBAIOTCA AJs1 JEHCTBHA
NpU TAKHX 3aMBIKAHUAX MeXAy (asaMu, Ha KOTOpble He
pearupyeT OJoKHpyiollee peje colpoTHBaenus. [lpu 3sToM
OTCTpaMBaeMasi OT HArpysku GJAOKUpYeMas CTYNeHb AUCTaH-
IMOHHOM 3aIUTB! HOJKHA OHITb COMIACOBAHA TIO BpeMeHH,
a 6/0KMpYIOIlee pesie TOKa WK HANpSAXKEHUS — IO YYBCT-
BUTEJLHOCTH C 3alUUTaMM HyJeBo# M obpaTHo# wocaeno-
BaTeJBHOCTEH, YCTAHOBJIEHHEIMH Ha TpPenbinyIIHX ydacTkax,

KpoMe ncnonb3oBanus cnelHaibHBX GJIOKUPYIOLIUX pe-
Jle, orpaHuyeHue 0O6MacTH cpabaTblBaHus HanpaBlIeHHLIX
pese COUNPOTUBJIEHHS B 30He HArpy30YHBIX CONPOTHUBJEHHH
MOKEeT NPOM3BOLHTBCA M IPYTUMH crnocobamu L.

Heo6xonuM0O OTMETHTb, UTO B HAacToOsllee BPeMs Das-
pabaThIBAIOTCH 3aUIUTHL € Dejie COMPOTUBJEHUS, HMEIOLINMH
9JVIHNTHYECKHE XaPaKTEPHCTHKH, YTO TaKXKe OrpaHUyHBaeT
obsactb cpabaThiBaHHA 3alUMTLl B 30He HArpy304HHIX CO-
NPOTHUBJICHUH.

16. B cxemax mpenycMoTpeHa BO3MOXKHOCTb OCYLIECTB-
JIGHUSI YCKOpeHHs HelcTBUsS CTYNEeHeH AUCTAHIHOHHOH 3a-
WUTH ¢ BBIAEPKKOH BpeMemnu ({BTOpo#i, TpeTbeil M NepBoit
CTylleHeHl TNIpH BLINOMTHEHHWH NOCACHHEH ¢ BBHIAEPHKKOH Bpe-
MeHH) I0Cje BKJIIOUEHHR BHIKIOYaTeNs. BapHaHTH CXeMH
BK/IIOUEHHS pele YCKOPEHHs PacCMOTpeHsl B MPHIOXKE-
Huu 111

Hng ob6ecnevyenus HAaNEXKHOrO cpaGaTbiBaHus 3aUIUTHI
0 Lenu ycKopeHus B cxemax no puc. 1—3, 13, 14, B xo-

! HanpuMep, B. B. Muxaftjson B. B. [InaToHoB 1

VU, UBaHKoOB, [loBhHIIeHHEe YYBCTBUTENLHOCTH NYCKOBBIX Op-
TAHOBR JHCTAHUHUOHHON 3aIlHTHLI, <«DJeKTpHUecKHe cTaHnuu», 1963,
Ne 6.

TOPHIX B  KayecTBe pesie YCKOpeHHS  HCIOJb30BAHO
NPeAyCMOTPEHHO® Ha COOTBETCTBYIOIHMX IaHENsIX KOJOBOE
peae tana KJP-3M, uMeiomee Manoe (nopsagka 0,23+
0,28 cex) Bpems Ipu Bo3BpaTe, HEOOXOAHMO B IleNH KaTylu-
KH YKa3aHHOTO pejie NpEeAyCMATPHBATh HE KOHTAKT pede
NOJIOKEHHA BHIKIIOYATENs, a 3aMbLIKAIOUIHA KOHTAKT peJe
YCKOpeHHs, HCIONb3YeMOTO AJIf YCKODEHHA 3aIIMTHI OT 3a-
MBIK2HHH Ha 3eMJIO.

B mensix yMeHbLIEHHS] BPeMeHH OTKJIOYEHHs TOBpPexJe-
HHA TNOCJe BKJIOUEHHS BHIKAIOYaTes s ledecoofpasHo mepe-
KJIIOYeHHe peJie CONpPOTHBJEHHA HAa YCTaBKY YCKOpseMof
CTYIIleHH NIPOH3BOMMTH NO BKJIOYEHHS BHIKJIOUATeNs] 3aliu-
[1aeMoii JHHHH.,

17. Ilpn npnMeHeHMH CXeM 3alluThl Ha JIHHMAX, Ha
KOTOPHX YCTAHOBJIEHO YCTPOHCTBO Hecuuxponroro AIIB,
upaBuJbHOE cpabaThHiBaHHe AWHCTAHIHOHHON 3alllUTH ofec-
neyuBaeTcs cob/0feHueM OIlipefesIeHHOH TocjiefoBarTelb-
Hoctu aeiictBua AIIB m samwuTtel. B cxeme sauwmrh, ycra-
HOBJIEHHOH ¢ KOHLA JHMHHH, BKIiouaemoro mpu AIIB mep-
BBIM (6e3 KOHTDOJSI HaJHuds HaNpsKeHUd Ha JIMHHM), IS
OTKJIOUEHHU A ‘HEYCTpaHHuBUIeroca TNIOBPEKACHHA KOJKHO
IpeAycMaTpHBAaTbCA YCKOpPeHHe MAelCTBHA 3allUTH Iocie
BKJIOUEHHsA BBIKAWYaTENdA, @ B CXeMe 3allHThbl, YCTaHOB-
JIEHHOH C ApYroro KoHula 3amuliiaeMoi JIHHUH, BKJIIOY4EMOro
BTOPbIM (C KOHTpOJNEeM HaNHYHA HANpsIKEeHHA Ha JHHHH),
Iefb YCKOpPeHHA LOJMXKHA ObITh BbiBelEHAa, €Cau TocChe He-
CHHXPOHHOT'O BKJIOUEHHA MOTYT BO3HHKAaTb KauaHUA C 3JeK-
TPHYECKHM LEHTPOM B 30He, OXBaTHIBAEMON YCKOpAeMoi
CTYTEHbIO pacCMaTPUBAaEMOH 3aIHUTHI.

HenefictBHe TIpu HECHHXPOHHOM BKJIOYEHHH ObICTPO-
IeHCTBYIOIIHX CTyNeHeli AMCTAHIMOHHON 3allUTHI ¢ OGOHX
KOHIIOB 3alLIHIAeMOro yuactka ofecneyuBaercss 3a cuer
BO3BpaTa YCTpoMHcTBa OJOKHPOBKH IpH KayaHHAX C 3alaH-
HOH BBLIAEPXKKOH BpeMeHH, KOTOpas MAOJMKHA NPEBHINATH
BpeMS BKJIOUEGHHSA JHHUH ¢ 000OHMX KOHHOB, OfHaKo MoOXeT
¥MeTh MeCTO HeNpaBWIbHOe cpaGaThiBaHHe 3alIUT CMeX-
HEIX YYacTKOB, €C/IM NPH paccCMaTPHBAEMOM KOPOTKOM 3a-
MBIK@HHH 3TH 3aliuTH He OblIH BbIBeJeHbl YCTPOHCTBaAMHU
GIOKHPOBKH IIPH KaYaHHAX H3-32 HENOCTATOYHOH YYBCTBH-
TEJNbHOCTH 3THX YCTPOHCTB.

18. Cxembl paHbl [AAs c/ayyas YCTaHOBKH MAaCHSHBLIX
BbIKJIOUaTeNell U HCNOJb30BaHHA BCTPOEHHLIX B HHX TpaHC-
¢opMaTopoB TOKa.

Ons moBbllueHHsT HAaNEXHOCTH Leneldl OTKJIOYeHHS MpU
JeHCTBHH 3alUHTHI LieJecooOpasHo npelycManpuBaTh ynep-
J)KHBAHHE OTKJ/IOUYAIOUIEro HMIyJabCa IO MOMEHTa pPa3MEI-
KaHusg OJOK-KOHTAKTa BHIKJIOUATeNs B HelH OTKJIOUeHHs.

B TunoBmx nanensx samutel Tunos I13-158, T13-157,
[13-159 u I13-152 (cxemn wuo puc. 1—3, 13 u 14) paa
3TOfi LeNH NpefyCMOTPEHBl yAepKUBAOUiue OOMOTKE B BHI-
xomgHoM penie. Ocranbible cXeMbl BLINOJNHEHH B IIPERIIOJIO-
XKEHUH, 4YTO YKa3aHHOE YAEPKHUBAHHE OTKJIOYAIOUIErOo HM-
nyJbca IpeiycMaTpUBaeTCsl B CXeMe YMpaBieHHs HA KOH-
TakTe pese GJOKHDPOBKH OT MHOTOKDATHBIX BKJIIOYEHHH Bbi-
KJIIOyaTes.

Ilpu ycTaHOBKE BO3AYHIHBLIX BBHIKJIOUaTele#t H BEIHOC-
HBIX TpPaHc(OpMaTOpPOB TOKA MOCAeAHHE B OTJHYHE OT TPH-
BEIEHHBIX CXEM MOJIKHBEI GbITh NPeRYCMOTPEHbl CO CTOpO-
HBl JuHMY, Kpome TOro, y4uTeiBas HaJHYMe B CXeMe YII-
PaB/IeHKS BO3AYIUHHIM BLIKJKOUATENeM CaMOYAepKHUBAHUA
¢ TIOMOMIBIO GJI0K-KOHTaKTa OTKJIIOYalolliefi KAaTYWKH B TH-
MOBBIX NaHendax sawmThl Tunos [13-158, I13-157, I13-159
u I134152, yaep:kuBawliie OOMOTKH BBIXORHOrO peje 3THX
3AIUUT AOJMKHE OBITh MCKJIOUEHBl H3 CXeMBl IJ TPefoT-
BpallleHHs BO3MOXKHOTO MOBpPEXKACHHS OTKJIOYAIOLIeHd Ka-
TYHIKM IOPH 0TKAa3e B OTK/IOUEHHH OJHOH H3 (a3 BHIKJIO-
yaTeJsqa.

19. CxeMbl BLINOJIHEHK B NPEANIOGI0KEHHH, UTO BKJIOUe-
HUE aBTOMAaTOB Ha BTOPHYHOH cTOpOHe TpaHchopMarTopa
HaOpPSKEHHS B 3aBUCHMOCTU OT HAJHYHS MJH OTCYTCTBHSA B
3aluTe CHELMHaJbHOTO YCTPOHCTBA OJOKHPOBKHM TIDH HEHC-
IIpaBHOCTAX ueneﬁ HalpAXeHUs NPOU3BORUTCS IO O,H.HOMy n3
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BAapUAHTOB, PEKOMEHIOBaHHbIX B PY, B 3, NpHJIOKe-
Hue 1.

20. IToaBeaenue nJica ONepaTHUBHOrO MOCTOSAHHOTO TO-
Ka X 3alliuTe OCYUIeCTBJ/sIETCH IO THIOBOH cXeMe (MpHJO-
XKeuue IV u cxema no puc. Il-7). B coorBeTcTBHM ¢ YKa-
3aHHOH CXEMOH IIOCTOSIHHBIH TOK K [JHUCTAHIHOHHOH 3ailiu-
Te HOABOJAMTCSA uepe3 KOHTAKTHI IPOMEXYTOUHbIX pelse, cpa-
GaThBaIOUVX TIPH NEHCTBUH peje NMOBTOPHTeJ/eH MOJOXKEeHHUS
pasbelHHUTENEH 3sallMllaeMON JIHHHM, YTO M MOKasaHo
B MaHensix 3awuThl 110 puc. 4—8; B APYrHX CXeMax KOH-
TaKThl 3THX peJie He NOKa3aHbl.

Hanpsxkenue x 3auiure MNOJABOAUTCA uepe3 KOHTAKTHI
pesie NOBTOpHUTeNell NOJOXKEHUsI pa3beluHuTenell (Ha cxe-
Max He TI0KasaHo).

21. B cxemMax DpefycMOTPEeHO BBIXOQHOe TPOMeEXYTou-
Hoe pese Tuna PI1-251 unu PII-253, umelouwee sameniienue
NpH cpabaTelBaHHM B LedsAX NpefOTBpallleHus MAelcTBHS
3alMThl NIpi pabote TpyOuaThlX paspsARHUKOB.

Ha nuBusix, Ha KOTOPBIX He NPHMEHSIOTes: TpyOuarbie
pPaspsilHHKM, B KauyecTBe BBIXOJHOr0 Uenecoo6pasHo Hc-
noJab3oBaTh pesne Tuma PI1-212 B3aMeH pene, yKasaHHBIX
BhIlIlE,

22, Ilns curHanu3aluy ReHCTBHA 3alUTH B cXeMax
NpeLycMOTpPeHbl yKasaTesbHble pesle B UeNAX KaXgo# cry-
TIeHH 3allUuThl U B LleNH YCKOPEHMS OeHCTBHS 3alllMTbl MOoC-
Jie¢ BKJIIOUE€HHSA BBIKJIKOYATENA,

B cayuasix, ecnu Npu AeHCTBHH YCTAHOBJIEHHBIX Ha JIH-
HUHM TpyOuaThlX pas3psAHHKOB YyKasaTeJbHOe pesle B ILeNH
IIepBOH CTYIEHU 3allUThLl yclleBaeT cpafaTblBaTh, ILeJeco-
ofpasHo IWYHTHPOBATL OOGMOTKY 3TOr0 peJie pasMbiKarolIuM
KOHTAKTOM BLIXOAHOIO IPOMEXYTOUHOI'O pesie 3alUThl, Kak
5TO BBHINOJIHEHO, HANPHMeEp, B cXeMe 10 ‘puc. 4.

23. B menax ToKa W HampsXKeHHA 3aLUUTHI MpPeLYyCMOT-
pPEeHbl HCHBITaTeNbHble OJOKH,

24. B cxeMax IpeyCMOTPeHB
ycTpoHcTBa:

B LleNSAX OTKJ/IOYEHHS BBIKJAIOUATeNsI — AJS ONepaTHBHO-
ro BLIBEIEHHS 3alUuThl (HANpUMEep, INPH HEHCIPaBHOCTAX
Lenelt HaNpXKeHUs):

B NN YCKOpeHHs Je#fCTBUS 3alIUTH NOCHEe BKAIOYEHHS
BBIKIIOUATENSA — JJis1 BBIBeIEHUS JeHCTBUS 3alLUTH.

25. Tunsl NpeAyCMOTPEHHBIX B CXeMaX YKa3aTeNbHBIX
pesne M 3HaueHHs1 [00ABOYHBIX COTMPOTUBJEHHH HaHBl IJS
HalpsXeHust ONepaTHBHOTO NOCTOsIHHOrO Toka 220 s.

OTKJIIoyarole

B. OCOBEHHOCTHU BbBINOJHEHUA CXEM 3AHIUTHI
(puc. 1—15)

CxemMa TpexcTyneHYaTod AUCTAHIHOHHOM 3aL1KTHI
audun 110—330 k8 or BCceX BUAZOB MHOrogasxbx
KOPOTKMX 3amMblKaHMil, BLINOJHEHHOH ¢ HCNOJb30OBAHHEM
TUNOBOX nawnenu samuthl TMna I3-158 * (puc. 1)

1. 3auiuTa, BHINOMHEHHAA NO paccMaTpHUBaeMOil cXeMe,
MOKeT TIPHMEHATLCS AN JHHUH ¢ ABYCTODOHHHM HHTaHHEM
B cayyasiX, Korjaa TpefyeTcss pesepBHpOBaHHe JeHCTBHA
3alllHTBl M BLIKMIOUATeNss TNpeibliyllell JuHuu (ZajdbHee
pesepsupoBaHHe) U YCTpOHCTBO OJOKHPOBKM NMpH KayaHHAX
tuna KPb-122 yaosierBopsier TpeGOBaHUAM UYyBCTBHTEJIb-
HOCTH, a TaKXe B cJiyyasx, Koria He TpebyeTcss AajbHero
pe3epBUPOBAHHS, HO TNpPH INPHMEHEHMH JABYXCTYNEHYaTOH
JHMCTAHIHOHHOH 3alUMTH BTOpaf CTyMeHb TIOC/AeNHeH HMeeT
KO3(dHIHEHT YYBCTBUTEAbHOCTH K NOBPEXKAEHHUAM B KOHLe
3alluliaeMoro yuacrka k¢<1,5 (ra. 5, pasn. A, m. 9).

3amura MOXeT HCHOJNb30BaThbCsi B KayecTBe OCHOBHOM,
a Takzxe B HEKOTOPLIX ClyyadaX B KayecTBe PE3epPBHOH.

2. 3aumuTa OCyWIECTBJEHA ¢ NOMOLUBbIO pele COTPOTHB-
aennsi IPC—3PC rtuna KPC-132 (nyckoBoii opram), 4PC

* B HacTosiLiee BpeMs CHATA C MPOH3BOACTBA.
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Tuna KPC-i21 u 5PC tana KPC-131 (aucTaHuuoHusli op-
ran) u OJOKuUpPOBKU Npu KauaHuAx tuna KPB-122.

3. [lyckoBo# opran saiutel (pene IPC—3PC) npen-
Ha3HaYeH:

a) Ans ynpaBJeHHs TepekaloYeHHeM B llensx Hamps-
JKeHust JHcTaHImonuoro opraHa (peae 4PC u 5PC); yka-
3aHHOe IepekJiloUeHHe OCYIleCTBAfeTCA JAJs Iepexona
C YCTaBKY NEPBOf HAa YCTaBKY BTOPOli CTyNeHH;

6) IJsi OCYLIeCTBJeHHA TpeTheH CTYNEeHH 3alLMTHI;

B) Ana (pHKCcAUMH 3HAYEHHS] CONPOTHUBJEHHA Ha 3aXH-
Max pese AUCTAHIMOHHOIO OpraHa B MepBbIi MOMEHT KO-
POTKOro 3aMbIKaHHsi B 30He, OXBATHIBAeMO# BTOPOH CTY-
NneHbI0 3alIMTHl (KMCHOBEHHBIl 3aMep»), B Cay4asx, KOria
Takas (PUKcalusa AONYCTHMA.

4. TlepexksiodeHHe B LenfAX HaNpAXeHHd AUCTAHUUOH-
HOrO OPraHa M 3aLIMTHl OCYluecTBaseTcs peae I7P[In c 3a-
MeJ/lIeHHEM TIpH BO3Bpare.

Kpome Toro, ato pesne uCno/b3yeTca AAsi Pa3MBIKaHHA
KoHTakToM I7P[In; nmenu nepBOfl CTYNMeHM 3aIUUTHl H AN
HCKaioyelusi kourakrom I7PIlIn, GnokupoBaHusi NpH Kauva-
HHSX BTOPOH CTYIeHH 3allMThl (MpH YCTaHOBKE NepeMBIYKH
MexAy 3axumamu I51 u 131).

Hasi mpepynpexjenus mnpexAeBpeMeHHOro BO3BpaTa
peae [7PlIn 8 oGecroueHHOe IIOJOXKEHHE W pa3phiBa LeMH
nepBofi CTyneHd A0 cpabGaThiBaHUA BbIXOAHOro pene I0PIIB
B peae I7PIlIn npepycMoTpeHa nocjiefoBaTenbHast 00MOTKaA,
YAEpPKMBAIOLIAs ero IPH HaJHYUH TOKAa B IleNH OTKJIoYe-
HUSI OT IIePBOH CTYIIEHH.

B cxeme npeaycMoTpeHa BO3MOXHOCTb YBEJHYEHHUS
BpeMeHu Bosspara pesne I7P[In, uto MOXeT GHITH OCY-
1(eCTBJIEHO IMYHTHPOBaHHeM pabouell o6Morku pene I7Plin
conportuBaenuem I17CJ1.

5. Insa pa3MHOMKEHHST KOHTAaKTa IYCKOBOTO Opraka
npenycmoTtpeno pene I7PIIT, koropoe kouraktom I17PIIT,
pasMbiKaeT Lenb OGMOTKH Nepekaioyaiollero pene I7PIIn,
a xouraktoM I7PIIT, myckaeT pejie BDeMeHH TpeTbheH CTY-
neun 7PB.

6. Pese 9PIlp ¢ 3amenseHueM mpu BO3BpaTe 3amy-
cKaeTcs NMpH cpa6GaTeiBaHuM pene comportuBnenus 4PC pu-
CTAaHUHMOHHOTO OpraHa MJH IPU OXHOBPEMEHHOM cpalaThbl-
BaHUH pesie comportuBienuss S5PC JHCTaHUMOHHOTO OpraHa
¥ GNIOKHPOBKH NPH KaYyaHHAX, IPH 3TOM KOHTaKToM 9PI1gh,
IWIYHTHPYETCsT KOHTAKT GaokupoBku 8PII6, u TeM caMbiM
obecneynBaeTcsi BO3MOXKHOCTb JAeHCTBUS BTOPOH CTYNEHH 3a-
IMHTLI HA BLIXOJHOE peje Nocje Ppa3MbIKaHWA KOHTAKTa
8PI16,. Kpome Toro, xonrakrom 9PIIghs pene 3aMbiKaer
uenb 06OMOTKH peJjie BpeMeHH BTOpo#l cTyneHu 6PB, a KoH-
TakToM 9PIl¢h, ocyuecTBasieT ¢ukcauuo cpabaTbiBaAHKA
JHCTAHUHOHHOTO opraHa (C NOMOIIBIO NYCKOBBIX OPTaHOB)
B NMepBbIl MOMEHT KOPOTKOrO 3aMBIKaHHSI B 30He, OXBaThl-
BaeMo#i BTOPO# CTYNEHbIO 3ALIUTHI («MTHOBEHHbI 3aMep»),
NpH YCTAHOBKE TiepeMblYKH MexXAy 3axumamu [13 u 129.

3aMennenne npH Bo3Bpare pene IPIlIp neoGxoaumo
IJs  Cayyas OTCYTCTBHSI <MTHOBEHHOI'O 3aMepa» (CHATa
nepemMbiuKka Mexay saxkumamu 118 u 129) npu nepexose
IBYx($asHoro KOPOTKOTO 3aMBIKaHMA B Tpexda3Hoe B 30He,
OXBAaTLIBaeMOW BTOPO# CTYNEHbIO 3alllUTbl, €CJAH KOHTAKT
pene 4PC pasoMKHETCS paHblle, 4eM 3aMKHETCS KOHTaKT
pene 5PC. B stom ciydae npu BoinonHeHudn 9PlI¢h Ge3 3a-
MeAJieHHs1 BO3MoOxKed Bo3BpaTt pene 9PII¢, a caepoBatenan-
HO, H peje BpeMeHH BTOPOil CTyNeHH.

CrneayeT OTMEeTHTb, YTO yBeAWUEHHE BPEeMEHH BO3BpaTa
peae 9PIl¢ cebie 0,1 cex HexenaTeAbHO, TAK KaK 310
MOXeT NMPHBECTH K HENpPaBUJbHOMY cpabaTbiBaHHIO BTOPOIl
CTyNeHH 3alilWThl NPH ACHHXPOHHOM XOAe M Kauanusax
¢ MaJbM MepHOLOM, PAa3BHUBIIHXCS B MPOHLeECCe OTKJIOYEHHS:
BHEILUHEr0 KOPOTKOr0 3aMbIKaHHf, eCJAH LEHTP Kauauiuil
HaXOAUTCA B 30HE AEACTBHs BTOPO# cTymeHu 3amtutel. Ilpu
3TOM H3-3a 6OJIbLIOTO BpeMeHH Bo3BpaTa pene 9PII¢ pene
BpeMeHH 6PB MoxeT ocTaTbes B CpaGoOTaBLIEM COCTOSHUH,
M npu cpabaTbiBaHHU pese AHMCTAaHUHOHHOTO opraHa (4PC,
5PC) nmnpoHn3oiier HenpaBHIbHOe cpaGaThIBaHHe 3aLHTHL.



OxaHako ciaefiyer HMeTb B BMAY, YTO Ha TNPeRAYCMOT-
peHHOM B naHean B kayectBe 9/IP¢ pene Ttuna PII-252
BpeMs BO3Bpara MOxXKeT OBITh BEINOJHEHO MeHble 0,3 cex
TOJIbKO IPHU CMelHaJbHOH Pery/JupoBKe.

7. YcTpoHCTBO  OJIOKHDOBKH IPH  KauaHHSX THMA
KPB-122 umeer myck oT TOKOB 00paTHO#l U HYJeBOH Io-
cnenoBaTesbHocTell. [IyckoBO# opra YCTPOHCTBA COCTOUT
H3 $UNBTPa TOKa OOpaTHOH I0CNEA0BATENbHOCTH, IIPOMENKY-
TOYHBIX TpaHcdopmaropoB 8TH,y, 8THrT, 8TH, BhIpsMuTE-
neit 8B,, 8By u 8Bs u nonspusoBanHoro pene 8IIP. Hc-
MOJIHATEMbHBIN OPraH YCTPOHCTBA GJOKHPOBKM NpeZCTaBJseT
cofolf TIpYNNy NPOMEXYTOYHbLIX peie B IHEnH II0CTOSIH-
Horo Toka (pene 8PII6, 8PITé u 8PB) u pene nanpaxe-
HHS llepeMeHHOro Toka 8PHI. YeTpoicTBO G/IOKUPOBKH NIpPH
KauaHusax ONOKHDYET NepPBYIO U BTOPYIO CTYNEHH NPH CHM-
METPHMYHHIX KOPOTKHX 3aMbIKaHHsIX KoHTakTom &8PII6, wu
nepByl0 CTYNeHb IPH HECHMMeTPHYHBIX KODOTKHX 3aMbl-
Kauusax KOHTakToM 8PJ16,, T. e. BBOOWT COOTBETCTBYIOILHE
nenu Ha BpeMs, AOCTaTOYHOe AJs cpabaThIBAHHS AHCTaH-
uyonnoro opraHa (nopsika 0,3 cek), #, ecau cpabathl-
BaHys He mpousouwto, Gaokupyer Mx. Ilpu sTOoM 6J0KHpO-
BaHHe NepBOH CTYNEHH IIPH HeCHMMETPHYHBIX KODOTKHX 3a-
MBIKaHHAX MOKeT ObITh BBIBEJE€HO INIPH YCTAaHOBKe Iepe-
MBIYKH MeXIY 3axkuMamu [31-143, a 6J0KHUpOBaHUe BTODOM
CTYNEHH NPH CHMMETPHUYHBIX KODOTKHX 3aMBIKAHUSIX MOXKET
OBITb BbIBEJEHO NPY YCTAHOBKE IEPEMBIYKH MEXIAY 3aXKH-
mamu 151-131.

BaokupoBaune samurel KoumtaktamMu 8PII6, u 8PII6,
MOYKET NPHBECTH K OTKa3y OJIOKHPYEMOH CTYNEHH B CJY-
Yyae nepexofa OJHOMA3HOrO0 3aMbIKaH¥s B MHorodasHoe
(pasn. A, m. 13). YxasauHoe GVyJeT HUMETb MECTO, €C/IH
MpH OAHO(A3HOM 3aMBIKAHMH He cpaboOTaloT peje conpo-
tuBsenus 4PC u 5PC, a ykasaHHBIA Nepexoj NPOH3OHIET
nocje pasMblkaHus KOHTakToB 8PII6, u 8PII6,.

B cxeMe mnpenycMaTpuBaeTcss BO3MOMKHOCTb BBIOJIHE-
HIsS BO3BpaTa ycTpoHcTBa GJOKHPOBKY NPH KAaYaHHSX B HC-
XOJHOE ITOJIOXKEHUE:

a) c 3aJaHHOl BBIAEDIKKOH BDPEMEHH C IIOMOLIBIO peje
BpeMenu 8PB;

6) HenoCPeACTBEHHO II0CJ€ OTKJIOUCHHSI KOPOTKOro
3aMBIKAHHs Ha Y4yacTKe, Ile YCTaHOBJEHA paccMaTpuBae-
Mas] sallluTa, ¢ IOMOMUILIO 3aMblKawoulero Kourakrta I7PITy;
pese YCKOpDEHHS 3alIMThl, Ha YNOMSHYTOM Y4YacTKe, a Tak-
J)Ke Ha OJH3JexallHX YJacTKax C NMOMOIUBIO 3aMBIKAIOLIErO
koHTakra SPHI pene nHanpsxeHus. [Ipy 35TOM IOJKHEI
ObITh YCTAaHOBJIEHBl COOTBETCTBEHHO IMEPEMBIYKH MeXKIy 3a-
xuMaMu 124 u 104 wnu 126 u 104.

Jl1s TOBHIIIEHHS YYBCTBUTeNbHOCTH pene SPHI mpu
VIaJeHHbIX Tpex(a3HhX KOPOTKHX 3aMBIKAHHMAX B LieNb €ro
06MOTKH BBeleH 3aMblKaioluil KoHTakT 8PI16g. Tlocnenuuit
sacraBaser pene 8PHI paGoraTh NpU KaXAOM 3anycke
ycrpolicTBa OGJOKUPOBKM MPH KAaYadHHUSX He3aBHCHMO OT
3HAYEHHA OCTATOYHOTO HAMpSKEHHS.

Kouraktet 8PII6g u 8PI18, ucmosb3yioTcs MAJas IIOA-
BeleHHA MOCTOSHHOI'O ONEPATHBHOTO TOKa K 3alllUTe IIpH
cpabaTelBauuu ycTpoficTBa OJIOKMDOBKH TIpH KauyaHHUSX,
a KOHTakToM &PI[ls, mnpucoeonHseTcs NapaiJeNbHO 006-
MOTKe NOJsipH30BaHHOro pesne 8//P no6aBoYHOE COIPOTHB-
nene 8CLs IlocnenHee BLINOJHEHO [AJs YBEJHUYEHHS KO-
a¢pduuenTa Bo3Bparta pene 8I/P.

BBuay Toro uTo YCTpPOHCTBO OJIOKHDOBKH IIPH Kaua-
uuax tana KPB-122 mo npuuHuuny cBoero AeACTBHS BBOJMT
3aluTy B paboTy TOJBKO NPH HAJHYHK B JMHHH TOKa
06paTHOH NOCAeLOBATENbHOCTH (K He MOMeT nojeHCTBOBATDH
B HODMaJbHOM HArpy30YHOM peXHMe KaK INpPH NOBpexle-
HUH IleNefl HaNpsrKeHus, TaK M IPH OTKJIOYEHHUH Tpapc-
¢opMaTopa HanpsxKeHus — pasi. A, n. 10), B maHeau THna
[13-158 3aBomoM He IpPeAYCMOTPEHO YCTPOHCTBO OJOKH-
POBKM [/ BBIBELEHHs 3alUTHl IIPH I[OBPEXIEHMH Iienei
HanpszKeHus.

OnZHako nAns CHrHAAM3aUMKH YKa3aHHOM HEHCIIPaBHO-
cTH (MOCKOJBKY OHA MOXKET NPHBECTH K HEeNpaBHJABHOMY

cpabaThlBaHUIO 3alLIUTHl MPH BHEIIHEM KOPOTKOM 3aMblKa-
HUH) 1enecoo0pasHO AOMOJHHTENLHO YCTaHOBHThL Ha IaHe-
N 3aiUTel GaoKupyoollee ycTpoiicTBo THna KPB-12, kax
3TO U NOKA32aHO B CXeMe.

Caenyer OTMeTHTh, UTO HJf NPEAOTBpAleHUS OTKAa3a
TpeTLe#l CTYNEHW 3amuTH (IPH HCHOJb3OBAaHHH BO3BpaTa
6JIOKMPOBKH NpM KadaHUAX C 3a/aHHON BhIIEPIKKOH Bpe-
MeHM, pasi. A, m. 11), BO3MOKHOIo Npu 3anycke 6JO0KHPOB-
KH [IPH KAYaHHAX 10 BO3HHKHOBEHHA NOBpeXIeHUA (Hampu-
Mep, H3-3a paboThl PaspAAHHKOB) M MNOCTENYIOIEM Tpex-
(asHOM KODOTKOM 3aMbIKAHHH, BO3HHKIIEM Yepes BpeMs,
6nuskoe (HO MeHbllee) BpeMeHH BO3BpaTa GJIOKHPOBKH NIpi
KauyaHusAX, LeaecooOpPasHO BKJIOUHTH 3aMbIKAIOWMH KOH-
Takr pene /7PIIr napannenvso xoutakram 8PI16s u 8PIls,
pesie OGJIOKHPOBKHM INpH KadaHuAX (KaK B5TO BEINOJNHEHO
B CXeMe 3allUThl no pHc. 3). BKiOYeHHe KOHTaKTa pese
I7PIl7 npenoTBpauiaeT NpH HAJIHYUH MOBPCKIEHHS CHA-
THe IIOCa ONEepaTHBHOTO IIOCTOSHHOIO TOKA ¢ SallHTLI
noc/ie BO3BpaTa YCTpOHCTBAa GJOKMPOBKH IIPH KadyaHHAX.

B Tex cayuasix, Korza ONpDH BHIIOJHEHHH BO3Bpara
ycTpoiicTBa OGJOKMPOBKH IIPH KaYaHUAX HenocpeAcTBEHHO
TocJIe OTKJIIOYEHMS KODOTKOIO 3aMBIKaHMs1 He yhaeTcsl ofe-
CNEYUTh YYBCTBUTEJIBHOCTb K TPeX(Pa3HbIM KOPOTKHM 3aMbl-
KaHugM pene HanpshkeHusi 8PH1 (pasa. A, n. 11,6), uene-
co06pa3Ho BMECTO 3aMbiKaloliero KoHTakta 8PHI mapaa-
JeNbHO 06MOTKe pene BpeMeHu 8PB BKJIOYHTL pa3MblKalo-
wuki 6e3 BHIAEPKKH BPEMEHH KOHTAKT peje BpeMeHH 7PB,
YTO INpPEeLOTBpallaeT BO3BPAT YCTPOHCTBA GNOKHPOBKH IO
OTKJ/IIOYEHHSI KOPOTKOrO 3aMBIKAHHS BHE 3aBHCHMOCTH OT
3HAYEHHS] OCTATOYHOrO HANPAXKEHHsi Ha DIHHAX MOJCTaHIMH.

8. B cxemMe npexycMoTpeHa BO3MOIKHOCTb YCKOPEHHS
BTOPOH MM TPeTbelt CTYNEeHH 3alHTH INOCJA€ BKJIIOUEHHS
BHIKJIIOYATENS. YKA3aHHOE OCYLIECTBJASETCS KOHTAKTaAMH
pene yckopeuus I7PIly, umelomero 3aMme[JieHHe NpPH BO3-
BparTe.

Cnenyer y4uTeIBaTh, UTO HeJecOOGPa3HO YCKOPATh BTO-
PYIO CTYNeHb 3al[UTH, €CJH OHA HaZeXHo (o6ecmedHBacT
IIPH KODOTKOM 3aMBIKAHWH B KOHIE 3allUllaeMOH JHHUH
3Hayenne Kos(dHLuenTa YYBCTBHUTEJABHOCTH kq== 1,25) 3a-
LMIaeT pacCMaTPHBAEMYIO JIHHHIO.

Ilpn ycKOpeHHH BTODO# CTyMEHH 3alUTHl Lejecoos-
Pa3HO B COOTBETCTBMHM ¢ pasf. A, m. 16 aucTaHUHOHHBIE
opraHb! 3alIMTHl NEPEKJIoYaTh Ha YCTaBKY BTOPOH CTYIleHH
0 BKJIOYEHHS BbIKniodaTtens. Jasi sToro B Lefb OOGMOTKH
pefe MepekJIOUeHHs NUCTAHIMOHHBIX opraHoB I7PIIn nox-
XeH BBOJUTBHCH pPA3MBLIKAOIIMA KOHTAKT peJie YCKOpeHMst
I7PIly (xak 3TO BHIMOJHEHO B cXeMe SalIMTH NO puc. 3).

Ilp yckopeHHH BTOPOA CTYHmeHM 3allUTHl B cJyYasx,
KOr/Jla BO3BpaT YCTpo#cTBa GJOKMDOBKH NPH KauaHHSX OCY-
LlecTBAsSIETCS € 3aJaHHOM BHIAEPKKOH BpEeMEHHM, KOHTAKT
17PITy; momXKeH NPUCOERMHATHCS A0 KOHTAKTOB GJOKHPOB-
KH, T. €. K 3axumy I51.

9. B cayuasx, ecnd BhAEpIKKa BpeMeHH BTOPOH CTy-
neHy 3amwuTel nopsinka 0,6 cex W MeHblle, LenecooOpasHo
3aMeduTh pene 6PB tnma DBJ124 Ha pene Thna 3B-114,
MOCKOJNILKY Ha pene Tuna AB-124 3aTpyAHHTENAbHO BHINOJI-
HSITH CTOJIb MAJIYIO BBLIJEDKKY BPEMEHH.

10. BrixonHoe upomexyTouHoe pene JOPIIB umeer
yaepsKHBawlLle OOMOTKH B LeNsX OTKJNIOUeHHS. 3aMejJe-
HHue npH cpaGaTblBAHHH 3TOrO peJie OCYIIecTBAAETCs C Io-
MolUbl0 meMmndupyooueit o6MOTKYM, B IeNH KOTOPOH Haxo-
ouTcsl pasMbikawowuit xoutakr I0PIIB;. Takoe BKao4YeHHe
Aemndupyioieii oOMOTKN He BHI3BIBAET 3aMENJIEHUA Dpese
IPU ero BO3BpAaTe.

I1. Ykasarenburie pene (//PY—I6P¥) ycTaHOBJEHH
BO BCEX TPeX CTYMEHAX 3allUThl, B LeNH YCKOPEHHS 3allu-
THl MOCJe BKJIOUEHHs BBIKJIOYATENs, a TakXe B €€ BhIXOM-
HBIX Lensx.

Jns mpenoTBpAllGHUS HENpPaBUJIBHOTO cpabaThiBaHUsA
VKa3aTeJbHOro pesie NepBOM CTYNEHU NPH AefCTBUH 3aliu-
Thl MO LENH YCKOPEHHS TPeTbell CTYMeHH NocJje BKJIIOYEHHS
BHIKJTIOUATENsT CJAeAYeT VYBEJHYHTb CONPOTUBJEHHE ILeNH
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8) Cxema _yeneu _onepamubnozo__ nocmoswso2o _mora

Puc. 1. Cxema TpexCTymeHyaToil HHCTaH-
UMOHHOH SaWuTel JauHHM 110—330 k8 ot
BCeX BHJOB MHOrog)asHbIX KODOTKHUX 3aMbl-

(uenan neucnpat- KaHuH, BBIIOJHEHHON € UCIIOJb30BaHUEM

= wocmy  yened THUNOBOH NaHeNMH 3auuthl THna I13-158.

HANGRMEHUR 1B — prpikarodarteas; 277 — rpaHchOpMATODPHl TO-

Ka; [PC—3PC — pejle  CONPOTHBJEHHS THIA

2) Cxema yeneu  cuewosusayuu KPC-132; 4PC ~— pene CONPOTHBJAEHHMS  THMa

KPC-121; 5PC — pelle  CONPOTHBJEHHS THIA
KPC-131; 6PB — pene BpeMeHH THna 39B-124;
7PB — pene Bpemenu THna DB-134; & — ycr-
poficTso GJOKHDOBKH npH Kadanuax Tuma KPB-122; 32 — ycrpoilcTso GAOKMDOBKM NpH HEHCIPaBHOCTAX Lenell HaNpsiKeHus tena KPB-12;
YPHp — pere npomexyTouHoe Tuna PI1-252; JOPIIB — pene npomexyrodHoe tuma PIT-253; [/1PY-~14PY — pese  yKasaTelbHble  THia
PVy-21/0,025; 15PY, 16PY — pene ykasaTeabHme THna PY-21/1; 17 — komnaext pene; [¥YI—3YIT — yerpoticraa nepekJaIoyapiye; 15H—
45H, 335H — GnoxKuM HCObITaTeNbHEle THna BH-4; 18C, 19C — xonpencartopel 0,5 xx¢gp; 20CH, 2ICH — conporusnenus KoGaBouHEle 500 Ox
thna I13; 22CJH — conporusnenne noGaBouHoe 8000 o tuna I13; 34CH — conporuBieHHe RoGapounoe 1200 om THna [19-20,

MpuMmeuaHrnyuas

1. l():xema BbIMOJHCHA HA OCHOBAHHHM 3aBOACKOro ueprexa Mo puc. | uudopmanuu OBK.469.252.01 ¢ coxpaHeHHeM OCHOBHLIX OB03HA-
YeHuif, MCMONL30BAHHbIX 3aBOAGM.

2. YerpoiicTBo GAIOKHPOBKM NPH HEUCHPABHOCTAX Helell HanpsukeHHa Tuna KPB-12 ycraHaBiupaercs Ha mnameau Tuma I13-158 momod-
HHTEJILHO,

13



peae 9PII¢p w YMEHBIUHTb CONPOTHBJAEHHE LeNnH pene
I0PIIB, nns dero comportuBjenue 22C/ 10MWKHO OBITb
BKJIIOUEHO TapasfejbHO OCHOBHO#I oGMoTKe peie JOPIIB,
NpH 3TOM JOJIKHBI OLITh TaK:Ke H3MeHeHbl NMapaMeTps! yka-
3atenbHbix pene 11PY—I4PY (Ha Takue, Kak B cXeMe 3a-
IUUTHL O pHC. 3).

12. Tlpu ycraHOBKe Ha NOACTAHIIMM YCTpPOHCTBa pesep-
BHDOBaHHs TNpH OTKase Buikjwuartenrer (YPOB) Heo6xo-
JMMO WIYHTHPOBaTb KOHTAKT YCTPOHCTBA GJOKMPOBKH NpU
Kauanusax S8PII6, B LenH OTKJIOYEHUsT OT MepBOH CTYINEHH
3alluThl AJsA obGecnedyeHls] HAJEXKHOIO 3aMblKAHUS Lenu OT
paccmaTrpuBaeMmoii cTyneHu 3sawuts Ha YPOB B cayyae He-
HCNPaBHOCTH LMY OTKJIOYEHHs1 H BO3MOJXKHOI'O B 3TOM CTYy-
yae BO3BpaTa BHLIXOJLHOro MnpoMmexxyTtouHoro pene IOPIIB.
Jasa myntupoBanus KoHTakra 8PI16, MOXKeT GBbIThL HCMOJb-
30BaH 3aMBIKAIOUHA KOHTakT JOPIIB, BbHIBEJEHHHIH HA
c60pKY 3aXuMOB (3axuMbl /12 u 114).

CxemMa TpexcTyneHuaToOH AUCTAHIHOHHOH 3aLUTHI
gunun 110—330 x&8 oT BCeX BHAOB MHOrogasHbIX
KOPOTKMX 3aMbiKaHWi, BbINOJHEHHOW ¢ MCIOJb30OBAHMEM
THNORON nanenau 3awurtsl TMna [3-157 * (puc. 2)

1. Samuta, BHIIOJHEHHAsA [0 paccMaTpuBaemMoii cxeme,
MOXKET NPUMEHSThCA AJS JUHUE C JABYCTODOHHHM TIHTa-
HHEeM BMeCTO 3aljuThl no puc. l, Korma ycrpoiictBo 6i0-
KUpOBKH npu Kauauusx THna KPB-122 ne ymosmeTBOpser
TpeGOBAHUIO HYBCTBUTEJbHOCTH.

2. CxemMa oTJuYaeTcsl OT CXeMbl 3alIUTHl 1O puc. |
NPHHUMINAJABHO TOJILKO TeM, YTO BMECTO ycTpoHcTBa 06.s0-
KHPOBKH MpH xayanuax tuna KPB-122 B uweli ucrnosabsosa-
HO ycrpofictBo Tuna KPB-121, umeloulee myck ot Hanpsi-
JKeHusa oO6paTHO# NOCAELOBATEeNbLHOCTH H TOKa HYJEBOH
NOCJ/IE/I0BATENBHOCTH, U B JONOJIHEHHE K HeMy YyCTpPOHCTBO
tuna KPB-11, 6nokupypolllee 3aliuTy NpH HEHCHPABHOCTAX
1erel HarpsKeHus.

YcranoBka yceTpolicTBa GIOKHDOBKH IIPU HEHCIIPABHO-
CTAX Lenell HanpsizKeHHss HeoOXOAHMa B CBSI3M C NpHMeHe-
HHeM B 3allluTe YCTpOHCTBa OJOKHPOBKH HpH KayaHHAX
tuna KPB-121, koropoe Moxer cpaboTaTh NIpH NoBpexje-
HWH Lened Hanpsaxenus (pasx. A, m. 10).

3. TlyckoBoi#t opraH ycTpoficTBa GJIOXHPOBKH NPH Kada-
uusix Tina KPDB-121 cocTout u3 ¢uabTpa HanpsxeHus o06-
paTHOH NOCJeNOBaTeibHOCTH, NPOMEXYTOUHBIX TpaHchop-
matopoB 8CTT u 8TH,, Bompsmurenei 8B;, 8B, u moasipu-
3oBaHHOro pese 8PH. McnosHHTENbHHI OpraH YCTPOMCTEA
6JIOKHPOBKHM TNpeAcTaB/iser co60# rpynny INPOMeKYTOYHBIX
pene B uenu moctosHHoro Toka (8PI16, 8PIIe u 8PB) u
penie HanpsKeHusi NepeMeHHoro Toka &8PHI, wnasmnadenue
KOTOPBIX NPHHUMIHANBHO COOTBETCTBYET TAKHMM IKe peJe
ycTpoficTBa GJOKUPOBKH NpH KausaHHax tana KPB-122 cxe-
MH 0O pHC. 1.

4. B cxeme mpelycMaTpHBaeTCs YHAepXKHBaHHE pene
Bpemetu 6PB BTopoii ctymeHu oT koHTakTa l6PIIT, depes
noGaBouHoe conpoTuBiaenne 16CJI;. YkasanHoe mpenoTBpa-
1aeT BO3MOXKHOCTb «c6poca» BpeMeHu pene 6PB npu nepe-
xonax ABYxtha3HbIX KOPOTKHX 3aMBIKaHH# B TpexdasHsble,
€CJIH NPH 3TOM KOHTaKT pene 4PC pa3oMKHeTCs paHblie,
yeM 3aMKHeTC KOHTakT peje S5PC, W He HCNOJAb3yeTcs
¢ukcauua cpaGaTbiBaHHsI IWCTAHIHOHHOTO Opra€a B TIiep-
BbIi MOMEHT KOPOTKOrO 3aMBIKaHUS («MrHOBEHHBIH 3a-
Mep»). OnHako B paccMaTpUBaeMOM cJyyae BO3MOXEH OT-
Ka3 3allluThl, €c/H mepexon ABYX(a3sHOro KOPOTKOro 3aMhl-
KaHus B Tpexc¢hasHoe NMPOU3OHAET HOC/Ae PAa3MBIKAHHUS KOH-
Takta 8PI16,.

Jlas npemoTBpallleHHs YKAa3aHHOTO HOJIXKHO TpefycMaT-
pHBATbCA OLHO H3 CJEAYIOLIMX MEPONPHITHH:

a) ucrmosb3oBaHHe B KauyecTBe pesne 9PIIp pene ¢ 3a-
MelneHWeM NpPH BO3BpaTe, KaK 3TO CAeNaHO B HaHEJM 3a-
mutel THRA [13-158; npu 3ToM AJst CHHXKEHHSI BEPOSTHOCTH
HeNpaBUJbHOrO cpabaThiBaHHA 3alUTH ¢ BPeMeHeM BTOPO#

* B HacToslee BpeMs CHSTa C MPOHU3BOACTEA.
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CTYNEHH MpPH AaCHUHXPOHHOM XOie M KayaHHsX ¢ MaJjkM Ie-
puogoM (omucaHHe cxeMbl mo puc. 1, . 6) Bpems Bo3BpaTa
pene caenyeT npuHaTrh nopsaka 0,1 cex;

6) ycTaHoBKa nepeMbluku [/23-13]/ W BBejeHHe B CXe-
MY pasMblKawoluero 6e3 3aMelJeHHss KOHTakTa G6PB, pene
BpeMEHH BTOPOH CTYNmeHH, KaK 3TO IO0Ka3aHO Ha CXeMe;
yCTaHOBKA NepeMblYKH Heobxoauma gas obecreyeHust CaMo-
yaepxusauus pene 9PII¢ woutaktom 9PIIgh, mpu nepexo-
Jax JABYx(asHbIX KOPOTKHX 3aMBIKAHMH B Tpex(a3Hble,
a BBeJleHHE B cXeMy pa3MHIKalollero KOHTakra 6PB; Tpe-
6yercst OJST HCKJIOYEHHs «MTHOBEHHOTO 3amepas.

Caenyer OTMETUTb, YTO IIPH H3MEHEHHH CXEMbl IO
m. «6» HCK/IIOYAeTCs BO3MOXKHOCTH HENpaBHJbLIOro cpada-
TBHIBAHHUS BTOPOH M TpeThed cTyneHeH 3alllUTBI NpH Kaya-
HUAX C MaJjbIM IePHOAOM, KOTODble MOrYT BOSHHKHYTH
Iocsie OTKJIOUEHHS BHEIUHEro KOPOTKOI'O 3aMbIKaHHA (YTO
BO3MOXHO IpH HM3MEHEHHH CXEMBI IO 1. «a®, eCau peae
9PII¢h we Oyner ycneBaThb BO3BpPAIUATHCS B HCXOJZHOE MO-
JOXKEHHe B KOHUE KaxX/IOro IepHOZAa KayaHuH), OLHAKO,
KaK M IPH HU3MEHEHHSX CXEMBI IO II. «a», He HCKIIoYaercs
BO3MOXKHOCTb HENPAaBHJbHOTO cpabGaThiBaHUs BTOPOH CTY-
TeHH 3alMUTHl IPH Kayanusx ¢ 6osbIMM nmepuodoM (B mep-
BOM IEPHOJE TMOCJE OTKJIOUEHWs BHEWIHEro KOPOTKOro 3a-
MBIKAHHS).

5. B cxeme npeiycMaTpuBaeTCs YBEJHYEHHE BPEMEHH
cpabaThiBaHUsA BEIXOAHOTO pesne [OPIIB npu 1elicTBHH
Tpy6uaTblX DPaspsAHUKOB 3aMbIKaHHEM IENH ero AeMndep-
HOt OOMOTKH ¢ IOMOILbIO 3aMBLIKAIOUIEro KOHTZKTa pelne
Toka 17PT,, BKJIOYEHHOTO Ha TOK HYJAEBOH NOCJELOBATEIb-
HOCTH.

Opsako yKasaHHOe YBeJalnueHHe BpeMeHHM cpaGaThkiBa-
Husi peite JOPIIB 6yner uMeTb MeCTO, KaK NPaBUJIO, H MPH
MeXAy(a3HbiX KOPOTKHX 3aMbIKAHHAX, MIOCKOJNBKY MPH Bbl-
6ope Toka cpabGaThiBanus peae I7PT, mo ycmoBHIO OT-
CTPOHKH OT TOKOB HeGajiaHCa NPH 3THX MOBPEKAEHHAX pesie
6b10 OBl HENOCTAaTOYHO YYBCTBHTEJBHBIM TNpPH JEHCTBHH
paspsiiHUKOB,.

CxeMa TPeXCTYMEHYATOH NHCTAHUHOHHOW 3AMWMTHE
Junun 110—330 k8 oT BCeX BHAOB MHOrogasHbX KOPOTKHX
3aMbIKaHHH, BBHINOJHEHHOH C HCNOJAb30BaHMEM THIOBOI
navean samutel THna I13-159A (puc. 3)

1. Naneas samurel Tana [13-159 Bemyckaerca UeGo-
KCAapCKHM 3JIEKTPOANNapaTHLHIM 3aBOAOM B JBYX MOAH(DHKA-
OUAX B3aMeH IIaHeA¥ JAUCTAHLHOHHOH  3alIUTBl THOA
I13-158:

a) ¢ YycTpoicTBOM OJOKHPOBKH NPH KayaHUAX THOA
KPB-124 (nanens I134159A);

6) ¢ ycrpoficTBOM OJOKHPOBKH NpPH Ka'uaHHSX THNA
KPbB-123 (nauens [13-1595).

Huxe aano onmucanuwe, a Ha puc. 3 — yepTexk MOIH-
pHUKAUKY MO 1. «a».

2. 3amura ¥MeeT Ty Ke 006JacTb NPHMEHEHHs, 4TO H
samuTta no puc. 1 mam 2, B 3aBUCHMOCTH OT NPUHATOM
MoZHdHKALHH.

3. CxemMa 3amuThi 0O CPaBHEHHIO C TpPHBENEHHOM HA
pHCc. | HMeeT caeAyiouiHe OCOOEHHOCTH:

a) B kauectrBe pene 9PIl¢h ucnonn3yeTcss peje ¢ Bpe-
MeHeM BosBpaTta 0,16—0,17 cex u mpelycMaTpyuBaeTCs BBe-
JleHHe B LeNb MyCKa pejie BpeMEHH BTOPOil CcTyneHH 6PB
3amblkaioulero Kourtakta I7PIIt;. YkasanHoe mnpefoTBpa-
1maeT BO3MOXKHOCTb HENPaBHUJABHOTO cpabaThIBaHHs BTOPOH
CTYNEHH 3aINWTHL IPH ACHUHXPOHHOM XOJe K KauyaHuax
(c ueHTpoM B 30HE, OXBATHIBAEMOH BTOPOM CTYMEHbIO 3a-
HIUTHI), KOTOPbIE MOTYT Da3BUTBCS B IPOHECCE OTKJIOUEHUA
BHElIHero KOPOTKOrO 3aMbikaHus. HempasuiabHoe cpaba-
ThiBaHHE 3aIUTHl B paccMaTpUBaeMOM cJydae IpeloTBpa-
IaeTcss BO3BPATOM pejie BpeMeHH 6PB, koTopeiii ocymiecT-
BJISIETCS: pa3MBIKaHHeM KoHTakra I7PIITs— mpu KadaHuaX
¢ MaJbM TIePHOAOM H ACHHXPOHHOM XOJe, Korjaa peie
9P[1¢p moxeT He ycneBaTb BO3BpAUIATbCsl B HCXOQHOE MO-



JIOXKEHHE B KOHIE KaxKJOro NepHoxa, U Pa3MBIKaHHEM KOH-
takra 9PIIghy yepes Bpemsa 0)15—0,17 cex mocne Bo3BpaTa
pene (4PC—5PC) HMCTaHUMOHHOTO OpraHa — IOpH Kaya-
HusIX ¢ GoJbluMM nepuogoMm, korjga pene 7Pt wmoxer
ellle YAEPKHUBATbCH KOHTAKTAMH pese Gojee YYBCTBHTEJNb-
HOrO IIYCKOBOI'O OpraHa. BMecTe ¢ TeM HajHuMe KOHTAKTa
17PI1T3 nosBosAieT ycTaHaBiUBaTh Ha peae 9Pl Bpemena
Ha BO3BpaT GoJblliye, YeM Te BpeMeHa, KOTOpble 06GecneyH-
BalOT 1IPaBUJbHOE cpabaThIBaHHe 3alUTHl NPH aCHHXPOH-
HOM XOJ€ M KayaHHsAX C MajbslM NEPHOJOM B CXeMe IO
puc. 1 (omucanue cxemnl no puc. 1, m. 6). YkasaHHoe yBe-
JUYHBaeT HaJeMHOCTb MAEeHCTBHs 3alllUTHI OPH nepexdie
IBYyX($a3HOr0 KOPOTKOTO 3aMBbIKauMs B TpexdasHoe B 30HE,
OXBaThIBAEMON BTOPOH CTYNEHbIO 3AlIWTHL

6) TIperycMOTpPeHO YCTPOHCTBO OJOKHPOBKH IMPH He-
UCTIPaBHOCTAX lenelft HanpsixeHuss Ttuna KPDB-12, 3ambi-
Kaowuil KoHTakT (28PH6,) KOTOpOro HCHmOJb3YyeTCs HJst
CHTHAJIH3AUNY WCUE3HOBEHUs NEPEMEHHOTO HAUPSIKEHUd iHa
naHeaX SalluThl, a4 pasMBIKalMHi KouTakt (23PHG6,),
BKJIOYAEMBI NpPH 3aMbIKaHHK mnepeMbluku 183-105 mapasi-
JeJbHO KouTarTaMm 8PI16g, 8PIIsy w 17PIITy, Hcnosab3yerest
IJ5 TIOLBEINEHUs IIOCTOSHHOIO OIIepaTHBHOTO ToKa K 3a-
IIMTE, KOTZa YYBCTBHTENBHOCTH MYCKOBOr'O OpraHa OJIOKH-
poBku 1npu kxauanusgx Ttuna KPDb-124 nenocraTtoura npu
KODOTKOM 3aMBIKAQHHH B KOHIlE 30HEI, OXBATbIBAEMOIl TPEeTh-
el CTYNMEeHbIO 3aIUTHl (T. €. B KOHUeE 3allyliaeMoro y4acTya
WJIH 30HBI PE3EPBHPOBAHHSA).

B npumensiemom ycrpoicTBe Tuna KPbB-12 conpoTus-
aepve 23CJ; B Uenu oOMOTKH HVJEBOH IIOCHENOBATENBHO-
CTH MPOMEXYTOUHOro Tpancdopmaropa yBenuueHo B 3 pasa
3a cder conpotuBnenus 24C/. Ygazannoe o0GyCHOBJAEHO
TeM, 4YTO B 3aBOJCKOM HCIIOJHEHHH YCTPOHCTBO THmMA
KPB-12 npensa3HaueHo AJA HCNOJL3OBAHHA B CETAX C Ma-
JIBIM TOKOM 8aMBIKAaHMS Ha 3eMJI0, 4 OTHOIIEHHE BTOpIY-
HBIX (ha3HBIX HaNpsKeHUu# OOMOTOK, COEUHEHHHIX B 3BE3AY
¥ Pa3OMKHYTHIH TPeyroJbHUK, AJs TpauchOPMATOPOB Ha-
NpsIXKEHUs, HCMOJb3YEMbIX B YKa3aHHHIX ceTsX, B 3 pasa
fogblie, 4eM s TpaHC(HOPMATOPOB HAMPSKEHHS, HCHOJb-
3YeMBIX B CeTAX C GOJbLIMM TOKOM 3aMbIKAHHS Ha 3eMJIIO.

Crnenyer OTMeTHTb, YTO B MOZMHKALMH 3aIUTHI IO
n. 1,6 ucnosp3yercss pasMblKaloWiuit KoHTakr 23PHO, nns
NpEAOTBpAllleHHS HEeNpaBHJBHOTO CpaGaThiBaHHs 3aLIMTH
OPY HEHCIPABHOCTHAX Liemel HANPSIKEHHA, NPH 3TOM KOH-
TakTl 8PII6¢, 8PIIey w 17PIIT; M3 CXxeMBl WMCKJIOUAIOTCH.

B) B uenb o6motkm pene I7PIIn, ocymecTBasiolmero
nepekJioYeHHe B IeNfAX HaNpsAMKeHHS JHCTaHIMOHHOTO Op-
raga 3alldTHl JJIsS Nepexofa ¢ YCTaBKH nepBofi Ha yCTaB-
KY BTOpO#i CTYNEHH, BBeleH pa3MbiKaloluft KoaTakT 7Py,
pesie YCKOpeHHs IS TepeK/aIodeHHs YKa3aHHOro opraHa Ha
YCTaBKY BTOpOfl CTYNEHH X0 BKJIOYEHHs BBIKJIIOUATENS HPH
YCKOpPEeHHH BTOPOH CTyNeHH paccMaTpHBaeMolt 3awutsl. [Ipu
YCKOpEeHHH TpPEeTbeli CTYNeHH 3aLIUTHl MOCJe BKJIOYEHHUS
BHIKJIOUATENs] YKa3aHHBI KOHTAKT UWIYHTHPYETCA NepeMbld-
KO,

r) B uenu mopBefeHHs] NOCTOSAHHOrO OMEPATHBHOrO TO-
Ka K 3allluTe napaajeibHo KoHTaktam &8PII6s u 8Plls,
BKJIIOYeH 3aMmbiKaomuit koutakt [7PIlT, nns npeporepauue-
HHS1 OTKa3a TPeTbel CTymeHW 3alUUTH (MpPH HCIOJbL30BaHHU
BO3BpaTa GJIOKHPOBKHM NpPH KaYaHHSIX C 3aLaHHOM BRIZEPXK-
Kofi BpeMeHH, pasi. A, m. 11), BO3MOKHOIO HpH 3amycke
GJMOKKHPOBKH TPH KavaHHUSAX KO BO3HHKHOBEHHS IOBpeXie-
Hus (HanpuMep, u3-3a paGoTH PaspSAHUKOB) H MOCAENYIO-
meM Tpex(dasHOM KOPOTKOM 3aMbIKaHHHK, BO3HUKIIEM Yepes
BpeMs, Oau3Koe (HO MeHbLIee) BpeMEHH BO3BpaTa OGJIOKH-
POBKH.

1) TopmosHas o6MoTKa nmyckoBoro oprana (pene 8I1P)
OJIOKHPORKH Tpu KauaHusax tuna KPB-124 myntupoBana
pPasMBEIKAIOIUM KoHTakToM pene 8PIIs pas npenoTepaiie-
HHst BO3BpaTa pejie 8[IP B MOMEHT IIYHTHPOBAHHS €ro pa-
6oueli 0OMOTKH KouTakToM 8PIlls, Yepe3 cONpOTHBJIEHHE
8CJls npu HecHMMETPHYHOM KOPOTKOM 3aMBIKAHHH H HaJIH-
YUK TOPMO3HOTO TOKa.

YkazauHoe Heo0XOLHMMO B CBfI3W C TeM, YTO MNpPH BHI-
NOJHEeHHH YycTpoiicTBa GJOKMPOBKH HOpH KadaHUSAX C BO3-
BPaTOM HENOCPEACTBEHHO MOC/e OTKIIOUeHHs KOPOTKOro
3aMblKaHusl ((YCTaHOBJIEHAa IepeMbldKa MeEXAY 3aKHMaMH
126-104) w BO3HHUKHOBEHUH HECHMMETPHYHOrO KOPOTKOIO
3aMbIKaHUsl OpH Bo3Bpate pene 8/IP Gyner HMeTb MeCTO
MHOTOKPATHBIA 3amycK M BO3BPAaT CXeMHBl i(4epe3 BpeMs
Bo3BpaTa pene 8PIIs), ecan K pene 8PH OGyzner nojBeneHo
HalpsiKeHHe MeXAY TMOBPEeXAEHHOH M HeNOBPeXJeHHOH
tdhazammu.

Comnporusaenne 8C Qg BHIGPaHO TAaKUM 00pasoM, 4ToOH
B paccMaTpUBaeMOM cJyyae (HeCHMMETPHUHOe KOPOTKOe
3aMBIKAHHE OPH HaJHYUU TOPMOXKEHHsI) pesyie He BO3Bpa-
maJjgoch Gbl IpH JOOBIX 3HAYeHHAX TOPMO3HBIX H pabounx
TOKOB, COOTBETCTBYIOLIHX CpaGaThiBaHHUIO.

e) [IpenycMoTpenia BO3MOXHOCTH WIYHTHPOBAHHUSA BHI-
NpAMUTENbHOTO MocTa 8B; ycTpoiictBa GJIOKHPOBKH NpPH
Kkadanusx Tuna KPbB-124 nepemerukoit Ha 3axuMax pedae
81IP ycrpoiicTBa GJOKUPOBKH. YKaszaHHOe HeOGXOAUMO AJsA
JHKBHAALHY BO3MOMHBIX MepeHaNpsiKeHHH HA MPOMEXYTOoU-
HoM TpaHcdopmarope 8THT npu pasMbiKaHMH TOPMO3HOH
o6motku pene 8IIP.

k) ‘ConporuBnenHe 22C/I BKJIOUEHO MAPAJIICNbHO OC-
HOBHOW OOMOTKe  BBIXOJAHOrO [POMEXYTOYHOIO  peJe
I0PIIB, w W3MeHeHBH TMapaMeTPH YKa3aTeNbHHIX pelle
11PY—14P¥. DT0 HCKMOYaeT HellpaBHJAbHOE cpabaThBaHHE
yKa3aTejbHOro pejie nepsoil ctynmedu (/IPY) npu neficTBUH
3a0IATHl [0 LeNnH YCKOpeHHS TPeTbeill CTYNEeHH nocJe BKJIO-
YeHHusl BHIKJIOYATE/Is, KaK 3TO HMeJO MeCTo B CxeMme IIo
puc. 1 (omucaHue cxeMwel mo puc. l, m. ilil).

3) [lpexycMoTpeHa BO3MOKHOCTh HCHIOJb3OBAHUS BTO-
poit M TpeTbeil cTyneHedl 3allUTHl JJaA AEHCTBHS C BbICO-
KouacToTHOH O6aoKupoBKoOf. [l BO3MOXKHOCTH HCIOJb30O-
BaHUS BTOPOH CTYNEHH 3allUHuThl BbiBeleH Ha COOPKY 3axH-
MOB 3aMBIKAIOIWHK KOHTakT 9PII¢h,, u upepycMoTpeHa Bo3-
MOKHOCTh pa3pbiBa Lenu o6MoTku pene I7PIIn (mns nc-
KJIOUeHHs1 BPEMeHH TNepeK/aioYeHHsl 3alUThl C YCTaBKH Iep-
BOH Ha YCTaBKy BTOPOH CTYNEHH) mNepek/jiouaTejeM BBOJAA
BBICOKOYACTOTHO# GJOKMPOBKH, KOTOpLIN BKJIOYAeTCa B pas-
pHIB MeXAY 3axumaMu 167-177. Jlas BO3MOXKHOCTH HC-
NoJIb30BAHHSI TPeThbell CTYNEHH BHIBeLEH Ha COOPKY 3axH-
MOB 3aMblKalomuii KoutakT pene I7PIrt (3axumbl 136
u 138).

u) IlpenycMoTpeHa BO3MOIKHOCTb HCMOJIB3OBaHHHA 3a-
MbiKamoulero Koutakra 8I7P, pene ycTpoiicTBa GJOKHPOBKH
NpH KauyaHUsX B CXeMax pe3epBHbIX 3awmur. Jlga srtoro
pa3opBaHa LeNMb YKa3aHHOIO KOHTaKTa, a KOHUBI BHIBEJEHBI
Ha COOpKY 3aKHMOB.

k) {IperycMoTpeHa BO3MOMKHOCTb BHIIOJHEHHS BpeMe-
HY TOBTOPHOH TrOTOBHOCTH K JAEHCTBHIO YCTpoiicTBa GJo0-
KHPOBKHM IPH KayaHHAX CBHIIE 9 cex, NJs Yero B KayecTee
pene Bpemenu 8PB ycrpoi#icTBa OJOKHPOBKH HCHOJbL30BAHO
peae tuna JBd144, a He pese THma IB-134, kak B cxeme
no puc. 1.

4. Ykazaugrie B 1. 3 0COGEHHOCTH BHIMOJIHEHUSI CXEMEI
3allUTH TIOBHIINAIOT HAaJEXHOCTh ee OefCTBHS IO CpaBHe-
HHIO CO CXeMaMM 3alllMTel Mo puc. 1 u 2.

CxemMa ABYXCTYNEHYATOH AHUCTAHLMOHHOW 3amMTHI
OT BceX BHAOB MHOTO(MA3HBIX KOPOTKHX 3aMBIKAHHH,
TOKOBO#H 3aMHTHE OGPATHOH NOCAENOBATENLHOCTH, TOKOBOW
OTCEYKH OT MHOrohasHBIX KOPOTKMX 3aMbIKaHHi
M TPEXCTYNEHYATOH TOKOBOH HanpaBJICHHOH 3amMHTHI
oT 3aMbiKaHnii Ha 3emuro auHuH 110—330 xs,
BBIMOJHEHHBIX C HCNOJb30BAHHEM THROBOI KOMIJIEKTHOH
nanenn 3amutol THna J13-624-64 * (puc. 4)

1. JlucTrannuoHHas 3allHTa, BBHITOJHEHHAas NO paccMarT-
pHBaeMoOi cXeMe, MOXKeT INPUMEHSTbCA HJAA JHHHE C JABY-
CTODOHHHM NHTAHHEM ¥ MOXKET HCHOJb30BaThCs KaK B Ka-

* CxemMa JaHa N0 TOpeABapDHTENbHOMY 4epTeXKY, BbIZAHHOMY

MHHCKOMY 3JIEKTPOTEXHHUECKOMY 3aBOAY.
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yecTBE OCHOBHOM, TaKk ¥ B KayecTBe PE3EPBHOX AJsf OIHXK-
Hero M JaJbHero JeficTBUA (C XapakTepHCTHKaMH 1O
puc. 16,e—3).

16

2. JIByxcryneHuyaTas JAMCTAHUMOHHAs 3al(uTa oOCY-
UleCTBJIeHA C TOMOWIbLIO Tpex peJsie compoTuBgenus IPC—
3PC rtuna KPC-131, nepeknioyaeMblX ¢ YCTaBKH NepBoil
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6) Cxema  yeneu _nepemenHOz20 _ MOKA u_ HARPRANCEHUR

Puc. 2. CxeMa TpeXCTYNeHuaTol AHUCTaHUMOHHOH 3awinTel JuHnH 110—330 K6 oT Beex BHAOB MHOrodasHblXx  KOPOT

1B — puikmouartens; 27T — TpaHchopmaTopsl Toxka; IPC—3PC — pene CONpOTHBJIeHHs Tuna KPC-132; 4PC — pene  conpoTHBIE
MeHH Tuna OB-134; 8 — ycTpoHcrBo GNOKHDPOBKK np Kadanusax Ttama KPB-121; 9PITh — pene npomexxyroyHoe Tuna PII-23:
yKasaTenbHsle THna PY-21/1; 16 — KOMOJEKT NPOMEXyTOYHHIX pene; I7 — yCTpoHCTBO GJIOKHPOBKH TIPH HeMCNPaBHOCTAX yenelt
CONPOTHEBMeHHe wo6aBounoe 2000 ox Thna [13; I9C, 20C — KOHAEHCATOPH! 0,6 mxg; 21CH, 22CH —conpoTuBjieHHss  oGaBOYHEIE

IIpumMevannasa
1. Cxema BRITOANEHA Ha OCHOBaHWM 3aBOACKOTO uepTeXa Nno puc. | uHdopManun OBK, 469,033.04 ¢ coxpaHerHeMm OCHOBHEIX
H TIepeMblYKa MexAy saxumamu [23-131

2, PasMblKalomuy KOHTaKT 6PB. pejie BpeMeHH, OUepUEHHBIHt WITPHROBOH JHHUeH,
TpexdasHule, €cNH NPH STOM KOHTAaKT pene 4PC pasoMKHeTcss PaHBbIIE, YeM BaMKHETCH KOHTAaKT pene PC, B He HCIOJb3YeTcs

Ha YCTaBKy BTOpOi CTynmeHH M GNOKHDOBKH NPH KauaHHsx  [/PB3;) 6aokupyeTcs NpH KauyaHusx, a ¢ Goabieh (ot-

Tunta KPb-124.

CTPOEHHOK 10 BPeMeHH OT LMKJIa KayaHUH M BBHINOJHAEMCH

B cxeMe NpeAycMOTPeHa BO3MOMKHOCTb BBINOJHEHHS ¢ NOMOLIbIO KOHTaKTa /PB3,) He GAOKUPYETCS NPH KadaifH-

MepBON CTyneHH 3alluTHl KaK 6e3 BLIAEDIKKH, TaK U C BbI-
BEPXKKOH BpeMeHH.

sx. Takoe BHIOJHEHME BTOPOH CTYNEHH S3alUUTH IpPenoT-
BpalaeT BO3MOXHOCTb OTKasa B JeHCTBHH BTOPOH cTyme-

Ilpu BeimOJIHEHHH MNepBO CTyneHH SalIHWTHl 6e3 Bbl-  HU 3aIUUTH, GJIOKHPYEMOH IpH KayaHHAX, B cjaydae mepe-
DepXKH BpeMeHH NpefyCMOTpPeHa BO3MOXHOCTb BBIIOJHe-  X0jJia OAHO(A3HOro 3aMBIKAHHA B MHOrodasHoe. YKasaHHbIi

NSl BTOPO¥ CTYMEHH 3allUTH C ABYMS BBIAEPIXKAMH Bpe-

OTKa3 HMMeJ 6bl MeCTO, eclH Gbl mpH oA1n0pasHOM 3aMblKa-

MeHH, NpH 5TOM BTOpasi CTyHeHb 3allMTH C MeHbllell HuH He cpaboTanu peite conporubierus IPC—3PC, a me-
BhIlePXKKOH BpeMeHH (BBLINOJHAETCS C NOMOLLbI0 KOHTAKTa  peXox B MHOro(asHoe MpPOH3OLIEs] Mocje Pa3MbIKAHUA KOH-
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6)(xema _yeneu _onegamulnoza  noCmosnio20 moxa

17PH, 8IC 18ch
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2) Cxema yeney cuzwasuiayuu

KHX 3aMblKaHuil, BBIIOJHEHHOH € MCNOJNb3OBaHHEM THMOBOH NaHend 3aliuTh Tuna I13-157.

Hus tHna KPC-121; 5PC — pene conporuBienus tuna KPC-131; 6PB — pene ppeMewn THna 3B-124; 7PB — pene Bpe-
10PITB — pene npoMexyTouHoe Tunma PIT-263; [/PY—I3PY — pene yxasateabHwme Thna PY-21/0,025; I14PY, [5PY — pene
Hanpsioxkenus tuna KPB-11; 1¥YIT—3YIT — ycrpoficTsa nepexkaouaiomue; [8//C — namna cHrHanpHas TEna JIC-53; 18CH —
500 ox THna I19; 23CH — conporHBaesne HoBapounoe 8 000 om Tuna I13; I6H—4BH — 6a0KH McnBITaTeNAbHRle THOA DBH-4.

0603HaYeHH M, HCIOAB30BAHHLIX 3aBOAOM.
NaHenyu YCTAHaBAMBAIOTCH AJAA TNPEAOTBPAMICHHs OTKasa 3allUTHl NPH nepexojaX ABYXPAasHEIX KOPOTKHX 3aMbiKaHH# B

«MTHOBEHHBIIT 3aMep» (CM. OMHCaHHE CXEeMbI).
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Puc. 3. Cxema TpexcTyneHuaTol Awctanuuonnoft sawwrst jaunuu 110-—330 xe or Bcex BHAOB MHOTO(ASHBIX KOPOTKHX 3aMbIKaHHH, BHINOJHEHHON C MCNOJNB30BAHMEM THIOBOH TNaHend samuTel tuna I13-159A.
1B — spixmouartens; 2TT — tpakicpopmaTopst Toka; IPC—3PC — pese conpoTHBReHHS THma KPC-132; 4PC —pene  conpoOTHBAeHHs THOA KPC-121; 5PC — pene conpoTHpienust THna KPC-131; 6PB — pene BpeMenn THnma DB-124; 7PB — pene BpeMenu Tuna DB-134;
8 — yerpoficTBO O/NIOKHPOBKM NpH KadzanHsix Thma KPB-124; 23 — yerpoficTBo OJAOKHPOBKM NPH HEHCNPaBHOCTAX nerneft HanpskeHM{ THNA KPB-12;” 9PIh — pene npoMeyTousoe THma PTI-257; I10PIIB — pene npoMexyTounoe tuna PII-253; IIPY—I16PY — pene yxa-
sateiabHple THMa PY-21; I7 — KOMIJIEKT KOJOBBIX pete; !YII—3YIT — ycrpoiicrsa nepekmiovalomue; I5H, 2BH, 4BH—6noxu wucneitatenbHbie Thna BU-4; 35H — 6nok menbitatenpHnlt THma BU-6; 18C, 19C — xommencatopw 0,5 sxgh; 20CH, 2(CH — CONpOTHBNEHAS  ROGABOY-
Hble 560 om THma I19-50; 22CJ — compoTusienye AoGasounoe 8000 ox rtuma I13-50; 24C[ — conporupaenne no6asoynoe | 200 om tuna T19-20.
NMpumeganune CxemMa BLINONHEHA HA OCHOBAHHH 3aBOJCKOTO Ueprexa mo pHC. 2 HHCTPYKUMH IO MOHTaxXy M sKcnayaTauHi OBK, 469.353.01 ¢ coxpaHenueM OCHOBHBIX OGO3HAueHHH, HCMOJbL3OBAHHHIX 3aBOAOM.
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Takra PII6s ycrpoiicTBa GJOKMPOBKH IpH KayaHHAX  NepBoii ¥ BTOPOH CTyrneHeli C BBIAEPXKKOH BpeMeHH, NPH
(n. 3). 3TOM OTKJIOYaiollee ycTpoicTBO /YO momKHO ObiTb CHSTO.

IlepeMblukH Ha cXeMe TOKa3aHbl: CIJOMHBIMH JH- B nocaeaneM cjydae BToOpasi CTYNeHb 3allUThl MOXET He
HHIMH JJIA CJy4asl BBIMOJHEHUS WepPBOH CTYNeHHM 3alUMTH  GJIOKMPOBaTbCsl MPH KayaHMAX (ZOJKHA ObIT: OTCTpOEHa
6e3 BEIAEpPKKH BPEMEHH, a BTOPOK — C ABYMs BLIAEPIKKAMH 10 BpPeMeHH OT ILHKJa KayaHuuil), AJs 3TOTO B 'EAH KOH-
BpeMeHH; IITPHXOBLIMH JIMHHSIMHM [J ciaydas BbIMOJIHEHWs  Takta JPB3, monkua GuTh CHATA IEPEMBIYKA, NMOKa3aHuas
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Puc. 4. Cxema JIBYXCTYNEHYaTON AMCTAHUWOHHOH 3ailuThl OT BCeX BHUAOB MHOTOgasHbIX KOPOTKMX 3aMblKaHHH, TOKOBOH
NeHUaToil TOKOBON HAaNpaBJIEHHOR B3aulUThl OT 3aMblKaHMH Ha semjlo Jauduu 110—330 xs,

1B — Bukmiouartens; ITT — gancd)opma'ropm Toka; IPC—3PC — pene conporusiaenust tuna XKPC-131; IP5 — ycrpoficTBo GNOKHPOBKH NpH
miexkrT samutel THna K3-1; 2PK3 — komuanext sawmurel thna K3-5; /PB3 — pene spemMenu rtuna B-122; 2PJ/13 — peste npoMexyTOuHOE THIIA
pente yxasaTeapHele Tuna PY-21/0,025; 5PY3 — pene ykasatenmmHoe THna PY-21/0,015; 1Y0—9Y0 —ycrpoficTBa oTkiaoualomue tanma HKP-3;
nporllglsnenne noGapouunve | 200 om TtHna I1D-50; 4CH — conporusnenue JoBGapouHoe 2700 ox Tmma I13-50; JBH, 2BH — Gaox# KCILITATEJNb-
PHMeEUAaHHUS:
1. CxeMa BRIMONHEH2 € COXPaHEHHEM OCHOBHEIX 0603HageHuft yeprexxka Ne 1646 TM-122, BRINyLIEHHOTO HHCTHTYTOM JDHEProceThNpPOeKT.
2. B ycrpoficTee GJOKHDOBKM NpH Kayarusx /PB pasmmxaromue KonTakT Pl16; u Plls, jn0mxub 6LITh 3aMEHEHn Ha 3aMEIKalomHe
8. 1IPITP un I12PIIP — xXOMTaKThl pedie, ¢pabaThiBAIOWIUX NpH AeHfCTBHH pesie NOBTopuUTeNefl NMONOMEHHN DPa3beAHHUTENeH JHHWH.
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WTPUXOBOH JHHHel, M YCTaHOB/JeHa NeépeMbluka, moxasaH-  KPB-124 (pasp. A, m. 10, cM. TakXKe onucanue GJOKHPOBKH
Has CIJIOLIHOH JIMHHEH. tuna KPB-122 u pasa. B, onucanue cxemul no puc. 1, m.7)
3. Ycrpo#icTBO ONOKMPOBKH INPH  KAYaHMAX THUNA  KOHTakToM PJI6g GJOKHPYET NepBYI0O H BTODPYIO CTYNEHM
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8) Cxery  yonen onepamulun020 nOCmMosKKO20__moKa

3alETHl OGPATHOH TOC/TENOBATeNBHOCTH, TOKOBOH OTCEYKH OT MHOTO(DA3HBIX KOPOTKHX 3aMBIKaHHWA R TpexCTy-
BBIMOJHEHHEIX ¢ HCNOJb30BaHHEM THIOBOM KOMIIEKTHOH MaHenu sawuTtel tHna DI13-624-64.

PB-124; 2P5 — ycTpoiicTBO GJIOKHPOBKH NpPH HEHCHPABHOCTAX liemell manpsukeduft tuna KPB-12; IPK3 — xom-~
ﬁ‘lqzl:g;ﬂ x31.>r?1?3a-—Kp£|e npomex(yrzquoe tina PIT-212 uau PII-261; 4PII3 — pene npomexyrounoe ThHma PII-23; 1PY3-—4PY3 ~
1CH —'conpotusnenue noGapounoe 47 000 oa Tuna I13B-50; 2CA — conporupieHHe noGasouynoe 3 900 ox THna I®-50; 3CH — co-
uple Tuna BH-4; 3BH — 6aok HWcusiTaresbHbit THna BH-6; 1J7C — namna CHrHaibhas TtHma JIC-220.

KOHTAKTHl peJe.
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3alIUTH, T. € BBOAMT HX WHa BpeMs, JocTaTousoe JJs cpa-
6aTEIBAHMsA JUCTAHIUHOHHOrO oprana (mopsiika 0,3 cek), H,
€CJH cpaGaTbiBaHHA HE INPOH30LLIO, GJOKHPYeT HX.

Kpome Toro, ycTpoicTBo GJIOKHPOBKM NPH KaYaHHRX
TaKXKe HCIOJb3YeTCH:

a) I4na ynpaBieHus IpPOMexyTouHbiM peie [PJI3,
OCYLeCcTBAAIOWIMM BMecTe ¢ pene 4PII3 mepekaiouenue
B Lensx HampsxKeHHs AMCTAHIMOHHOIO OpraHa AJs INepe-
1((o,u,a ¢ YyCTaBKH NEePBOH Ha YCTaBKy BTOPOH CTYNeHH
n 7);

6)) IJIS. OCYLIECTBJIEHHsI Pe3epBHOIl TOKOBOH 3aLUThH
ofpaTHoil Moc/iefoBaTeNbHOCTH (1. 4).

BBuay TOro 4TO YCTpOHCTBO GJIOKMPOBKH NpH Kaya-
HHax Tima KPB-124 BBOAMT 3awuTy B JeHCTBHE TOJhKO
Ipu HaJMYMH B JIMHHM TOKa O6paTHO! IIOC/Aef0BaTelbHO-
CTH, MOBPEXJEHHS ‘B LENAX HanpsiKeHds 3alUuTh, a TakXe
OTK/loUeHle TpaHcopMaTopa HANPSIXKEHUS B HOPMAJbHOM
HArPY304YHOM peXKHMe He BBISBIBAIOT HENpaBHJIBHOIO cpa-
6aThlBAHHSA 3aLUITHL

4, B cxeMe npeiyCMOTPEHA BO3MOXHOCThL HCIOJb30-
BaHHUS IIYCKOBOro Opra#a ycTpoiicTBa OJIOKMDOBKH NPH Ka-
YaHHAX B KAayeCTBE Pe3epBHOH TOKOBOH 3alllMThl OOPaTHOH
N0C/e0BATENbHOCTH, BKAIOUeHHOH Ha Tox I wmiu (|/a|+
+k)).

Jas aToro B 3aBOACKYI0 CxeMy ycTpoiicTBa G6iOKi-
POBKY IPH KauaHHUAX AOMKKHBI ObiTh BHECEHHl CJAEAYIOLIHEe
U3MeHeHHs1 (CM. cxeMy):

a) xourakt [IP, noaspusoBaHHoro penae IIP uCHOJb-
30BaH NJA 3aMBIKaHus Lemu o6MoTkn pese Bpemenu 2PB3
TOKOBOil 3allUThl OOPAaTHOH INOCJAeN0BATEJLHOCTH;

6) a8 IWYHTHPOBAHUA OOMOTKM pejle PIIB B3amel
Kouraxkra /1P, ucnonbzoBad kKonrakt 2PB3; pene BpeMeuH
yKa3aHHOH 3alluThl.

B TokoBOIHl 3amuTre OOpaTHOH WOCJAEAOBATE/BIIOCTH
NpefyCMOTPEHO OTKiIIOvalee ycrpoiicTtso 2¥0 maa Bbi-
BeNeHHS 3TOH 3alluThl U3 AefCTBHA (HanpuMep, B Cry4a-
AX OTCYTCTBUA HEOOXOAMMOCTH B HeHl HJIM TPYIHOCTH CO-
rJ1acOBaHHS ee C 3allliTaMH CMEXHBIX JHHMH B CBS3H C BbI-
noJHeHleM ee liellanpaBJieHHon).

5. B uactu 3autgTH OT MHOropasHbIX KODOTKHX 3a-
MbIKaHH# cxeMa MoOXeT ObITb HCIOJb30BAaHAa B Tpex BapH-
ayTax:

a) AJA ocyllecTBJeHHs1 NePBOH M BTOPOH AHCTaHIHOH-
HBIX CTYMeHell ¢ XapakTepHCTHKON 3aluThl 3 @0 puc. 16,2
H TOKOBOH 3alluThl OGpaTHOH TOCJAEAOBATENbHOCTH B Ka-
yecTBe TpeTbel CTyMeHH;

0) A/ OCYWIeCTBJIeHH BTODOH M TPETbeH MMCTAHLHU-
OHHBIX CTyNEHEl ¢ X4DaKTePWXTHUKAMH 3aluTel 3 1O
puc. 16,3, e u 9% ¢ TOKOBOH OTCEUKOH HJIH KOMGHHHPOBalI-
HOM OTCeuKoll NO TOKy M HaANpsI)KEeHHIO B KayecTBe IepBOil
CTYNeHH;

B) AJA OCYILUECTBJIEHHS IIepBOfl M BTOPOH AMCTAHL4-
OIIHBIX CTyMeHel ¢ XapaKTepHCTHKaMH 3amurhl 3 no
puc. 16,0—3.

Hcnonb3oBaHHe B3allluTH 110 BAPHAHTY <«a» JOMLYCTHMO
B KauecTBe OCHOBHOH H pesepBHOH, Korja He TpeOyercs
pe3epBUpPOBAlHSl JEACTBAS 3aLIMTBl H 'BHIKJAIOUATENs Mpe-
Abiaylero yyactka (pasg. A, n. 3).

B asroM @BapuauTe mepBas CTylleHb JHCTAHIHOHHOMH
3alluThl BLITOMHsIETCA Ge3 BHIJEPXKKH BpeMenu (M. 2); To-
KOBasl OTCEYKA MHOMOJb3yeTcs B KauyecTBe [ ONOJHHTEJNbHOM
3aLUHTHI.

HcnonpsoBanye 3allUThl N0 BapHaHTy «O0» Ienecoob-
pa3’HO B KauecTBe OCHOBHOH, KOnia TpeGyercss MNOJHOLEH-
HOe pe3epBHpOBaHHe 3alllUThl H BBIKJIOUATE]s NPEAbIAYLLeH
JMHHM; IIDH 9TOM IiepBasf CTyNelb 3alUHTHl MOXeT ObiTb
BBHIOJIHEHA TOKOBOU OTCOYKOH MIIH KOMOWHHDOBaHHOH OT-
Ceykolfi MO TOKY H HaNpsXKeHHIo (B JlocjelHeM CJyuae
JJ,OI]O.‘IH)HTe.;‘leO JOJRKHBI GBITb TIPeyCMOTPEHbL peJie Halpsi-
AeHHus).
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HUcnonp3oBaiue 3alUHTH B KauecTBe Pe3epBHOi IO Ba-
pHaHTy «B» illeJecoofpasHo B CIyuae, KOnia TOXKE Tpe-
GyeTcss NOJHOLEGHHOE pe3epBUpPOBaHHE 3alUMTHl H BBIKJIO-
yaTeas OpenbIAyLied JHHMM; UIpM 3TOM TOKOBasg OTcedka
HCNOMb3yeTcsd B KayecTBe [JOMOJHHTENbHONH 3aLLHTHL

6. Pene 2PII3 sanyckaercst npu OZHOBPEMEIHOM cpa-
GaTblBaHAM JMCTAHIMUONHOTO oOpraHa M YCTpolcTBa OuoKH-
DOBKH IIpH KayaHHAX, MPH sTOM KoHTakToM 2P[13; wryu-
THPYETCA KOUTakT ycPpolictBa GiokupoBku PlI6g u TeM
caMbIM ofecleyHBaeTci BO3MOMKHOCTb JeHCTBHA BTOpOH
CTYNEHK 3allUThl Ha BHIXOJHOE MNPOMEXYTOUYlloe pele
3PII3 nocne pasmbikanus Kourtakra PlI6s. Kpome Toro,
KoutakT 2PII3, yaepxusaer pene /PII3 B cpaGorasuieMm
nosoxenun (n. 8); xourtakr 2P[13; mnoBTOpsieT AelicTBHe
pene AMcraHuuoHHoro oprana (/PC—3PC) u GJIOKHPOBKI
npu Kavuauusix (PII16g), a xourakr 2PI13, 3aMuiKaeT Uenb
0OMOTKH pene Bpemenu IPB3.

7. [TepexaioyeHNe B NENAX HAMPAMKEHUs peje COMpo-
TupaeHus JPC—3PC naa mepexoja ¢ YCTaBKH NEpROi 1a
yCTaBKy BTOPO#l CTYNeHH OCYWIECTBJASETCA MPOMeXYTou-
HbIM pene IPI13 i(tuna PI14251), mmeiomum 3amedJenne
npu Bo3BparTe mopsanka 0,15—0,2 cex u peae 4P/I3 (tuna
PI1-23), ornapamomuM npH IIYHTHPOBAHHH €ro OOMOTKH
83035Mb1KaiOlllHM KouraktoM pene JPII3 mnpumepnHo uepes

,05 cex.

Pene IPI13 ynpaBasiercas KouTaktamu PI16; u Plla,
pese ycTpoiicTBa OJOKMPOBKM npH Kauauusax. [locienoBa-
TeJbHOE BKJIIOYEHHE ABYX YKa3alHbIX BhIlle KOHTAKTOB
Pll6; w Pllsy B uenu o6motku pene IPII3 oGycaosneno
HeOOXONHMOCTbIO OGECNeunTh PA3MBIKAHHIE TOH Lemd ¢ Mo-
MeHTa cpabaThIBaHUs YCTpoHCTBa GIOKHMPOBKH IPH Kauald-
fX H [0 MOMEHTa ero BO3BpaTa B HCXOLHOE IOJIOXEeHHE.

Kouraxkter PIT67 u PIIg, RoJXHB OHTh mepejenaHnl
Ha 3aMHbIKalolllie H3 HMEIOUIHXCS B YCTpPoHcTBe GJIOKHPOBKH
Pa3MBbIKAIOLIMX KOHTAKTOB COOTBETCTBYIOLIUX peJie.

Ho6aBoulioe compotuBnente ICJI, BKAIOYEHHOE nOCHE-
noBaTenbHo ¢ oGMoTKo#l pese [PI13, nmpennasHaueno aas
NpefOTBPAllleHHsi BO3BpaTa pesie B 00ecTOUeHHOe INOoJoXKe-
nue (nocne cpaGatmBauHus pene PII6 ycrpohictBa Gioxiu-
POBKH NpPH KauaHHAX) M NepeK/ioueHHs 3alllUThl Ha YcTaB-
KY BTOpPOM CTYMNEHH, €C/H KOPOTKOEe 3aMBIKaHHe NPOH30LLI0
B 30He MepBOH CTyMeHH 3allHTHl H DeJsie COMPOTHBJEIIHS
cpaboTaJu.

B cooTBeTcTBIM ¢ YKa3aHHbIM conpoTuBienue [CIH
JIOJIKHO ofecrnieuHBaTh TOK B pesie IPII3, pocraTouHslil pas
YAEpXKHBaHHS pesie, HO HELOCTATOYHBIH AJsT ero cpabarthi-
BaHHS.

TlepexaioueHre B LeNAX HaNpSAXKeHHs peje COMPOTHD-
JIEHMsT OCYILeCTBAsieTcs (e3 pa3MbikaHus Nenu (passa. A,
n. 17), uto obGecneyuBaeTcsi NPHHATOH CXeMOH BKJIOUCHIS
pene IPI13 u 4P[13. Ilpu mepekmioueHHH B LeNAX Hanps-
JKEHHSI pejie CONPOTHBJIECHHS [Jisi TIEPEXojia C YCTaBKH mep-
BOH Ha YCTaBKYy BTOPOH CTyNeHH 3aMBIKAHHE lenH BTopoii
CTYNeHH Ha pa3MbiKalOmIHX KOHTakTax peae IPII3 npowuc-
XOAMT paHbllle Pa3sMbIKAHHS LeNH MepBOH CTyNeHH Ha 3a-
MBIKAIOIINX KOHTaKTax peje 4PI13, nmockonbKy mnochaejnee
BO3BPAUIaeTCs TOJNbKO MOCje IUYHTHPOBAHHSI €ro OGMOTKH
kontakrom IPI13. Tlpu o6paTHOM NepeKk/JIoYeHHH B Lensx
HaNpsXKEHHsI pesie CONPOTHBJIEHHsI [JA Nepexoda ¢ ycTaBKH
BTOpPO#l Ha YycTaBKy NepBoil cTymeH:H (B MOMEHT BO3Bpara
ycTpoiCcTBa GJOKHPOBKH NpPH KaudaHHSX WJIH BO3BpaTa pene
yckopenHns nocae ycnemHoro AIIB) 3amuikadue Ilend mep-
BOl CTYNeHH I1a 3aMbIKAalOUMX KOHTaKTax pene 4PI13 npo-
HCXOXMT paHbllle Pa3MbIKaHH#A IlleNM BTOPOH CTYmeH¥ Ha
pasMBIKAIOIHX KOHTaKTax peje IPI13, MOCKOIbKY B 3TOM
cnyyae pesne IPII3 wu 4PII3 3anyckaioTcsi OJHOBPEMEHHO.
OanospemenHsifi 3anyck pese IPI13 u 4PII3 B MOMEHT
BO3BpaTa yCTpoHcTBa GJIOKHDPOBKM NpHM KadaHusax obecie-
YMBAETCS pPA3PHIBOM LENH MIYHTHPOBAaHHs OOMOTKH peic
4PI13 na KOHTaKTe peje YcTpoHcTBa 6a0KHpOBKH PlI8; u
saMblKaHueM Uend o6MOTKU pene IPII3 ua xourakre Plls;.



8. B cXxeMe AWCTAHLHOHHOH 3alllUTH NPELYCMOTPEHO
YCKOpEeHHe ee HAeHCTBHA MocJje BKJIOYEHHMS BbIKJIOYaTens
KaKk BO BTODOH, TaK ¥ B NEepBOH CTyMeHsX; MOCJAEAHee AJA
cayyas, Korja nepsas CTYNeHb 3alllUTHl BHIIOJHEHA C Bbl-
LlepXKOil BpeMeHH.

IIpn yckopeHuu BTOpPO¥ CTYNEHM 3alLUTH Lejecoobpas-
HO peJie COIPOTHBJIEHHS IepeKJioyaTbh Ha YCTABKY 3TOH
CTYNeHH OO BKJIOYEHHs BulKJIouaTens. Jas storo B lemnu
o6MoTOK pene [PII3 u 4PII3 BBOAMTCA pasMblKaloLiui
koutakt PI1Y; pene ycKOpeHHsT M yCTaHaBJAKBAaeTCH Nepe-
MBbIUKA, TOKa3aHHasi Ha cXeMe pHe. 4 CIJIOWHOH JHHHeN.

ITpn yCKOpeHHH 1epBOH CTYHEHH 3alUTH HEQOGXOAUMO
B3aMeH IIOKa3aHHOTO Ha cXeMe pHC. 4 pa3sMbIKAIOLLEro KOH-
taxta PI1Y; mperycMoTpeTh 3aMBIKAIOILUA KOHTAKT YyKa-
3aHHOrO peJsie M YCTaHOBHMTBH NEPEMbIYKH, NOKa3aHHbIe WTPH-
XOBBIMH JHHHSMH.

B ofoux cayyasax AJas HCKIIOUEHHS BbIAEPXKKH BpeMeHH
3allyThl HCMOMb3YyeTcsl LEeNb M3 IOCJAEA0BATENBHO COENH-
HeHHBIX KOHTaxkToB PIIY, u IPB3;.

9. B paccmaTrpuBaeMoOil cxeMe, Kak H B CcxeMax pHC. |
H 3, npeiyCMOTpPeHO YCTPOHCTBO OGJOKHPOBKH NPH Helc-
npaBHOCTAX lenel Hampsokenus tiuna KPDB-12, 3ambixaio-
i XOHTakT (2PB) KOTOpOro HCnogab3yercs AJsi CHrHAJIH-
3alli¥ HMCYE3HOBEHHS IIePEeMEHHOTO HANpsKEHWsS Ha NMaHeIH
3aLLIUTHI.

10. B cnyuae ucrmosnb3oBaHMS paccMaTpHBAaeMO# 3allH-
Thl B KQYECTBE Pe3epBHON MO M. 5,B MOXKET OKa3aTbCd lie-
J1eco00pasHLIM  NOMOJHHTENbHO NPEAYCMOTPETh YCKOpEHHE
nepBOH CTYNEHU [AUCTAHUHOHHOH 3alHTBI OT YCTPOHCTBA
(UAbTp-pese HANPAXKEHHS INPSIMOH  IOC/EA0BATEJbHOC MU
(cv. npusoxenue V), HasHaueHHe H BHINOJHEHHE KOTOPOTO
AHAJIOTHYHO TAKOBOMY B cxeMe 10 puc. 10 (cM. omMcaHnue
cxemel no puc. 10, . 5).

Il. B momo.aHeHHe K AMCTaHIHOHHOM 3alUTe B CXeme
CONEPKHUTCH:

a) TOKOBAs OTCeYKa OT MHOrodasHbiXx KOPOTKHX 3aMbl-
KaHui (KOMIIIEKT 3awuTh /PK3);

6) TpexcTymeHYyaTass TOKOBAsi HanpaBJeHHas 3allHTa
OT 3aMBIKAHHA Ha 3eMJI0 (KOMIJIEKT 3alHThl 2PK3);

B) TOKoBas 3amura oO6paTHOH NOC/JeN0BATENbHOCTII,
BBHINOJHEHHAas C rnoMolublo pene 2PB3, 3amyckaeMoro oOT
xontakra /1P, pene GJIOKHPOBKH NPH KadaHHUAX.

12. Vkaszarenousie pese IPY3—5PY3, PY (xomnaek-
Ta sawutel /PK3), IPY—5PY (xomnnexkra samutet 2PK3)
YCTaHOBJIEHbl B BBIXOJHBIX LEMsAX Kax<Qo#l U3 cryneneft pac-
CMOTPEHHBIX BhIlle 3aIUT ¥ B LENAX YCKODEHHA.

J1s MCKNIOUEHHs] BO3MOXKHOCTH JIOXKHOTO BBIIALaHHUS
VKa3aTeJbHOrO pefie MNepBOH CTyNeHH AHUCTaHUHOHHOH 3a-
INHTEI, TOKOBOH OTCEYKM M MEePBOH CTYNEHH 3alluThl OT
3aMbIKaHMH Ha 3eMJI0 NPU JeHCTBUH YCTAHOBJIEHHBIX Ha
JHHHHM TpyGYaThIX pa3psAHHKOB OGMOTKH 3THX Dele IIYyH-
TIPOBAHbl 3aMBIKAIOUIUMH KOHTAKTaMi BBIXOJHBIX [POMe-
AKYTOUHBIX DeJle COOTBETCTBYIOIIMX 3alLlUT.

Cxema JBYXCTymeHYaTodl AMCTAHUMOHHON 3AIUThI
OT BCEX BHIOB MHOro()asHeiX KOPOTKMX 3aMbIKAHHH,
TOKOBOH 3alUMThl OGpaTHO# NOCJeN0BATENbHOCTH, TOKOBOH
OTCEYKH OT MHOro(h)a3Hbix KOPOTKHX 3aMbiKaHHii
H TPeXCTYNEHYATOHl TOKOBOH HampaBJEHHOH 3aWMTHI
OT 3aMbIKaHHM Ha 3emuto auHun 110—330 ks,
BHIOJIHEHHBIX C MCHOOJb30BAHHEM THIOBOH KOMMJIEKTHOM
nasesu 3auursl Tvna 3113-634-64 * (puc. 5)

1. JucTaHUHOHHAS 3alLlUTa, BHINOJHEHHAas MO paccMar-
pliBaeMoil cxeMme, MOXKeT NPUMEHSTbCs JJsi JHMHHH C JBY-
CTOPOHHMM NUTaHHEM BMECTO 3alHTH M0 pHC. 4 B cnyyasy,
KOrJa AMCTaHUHOHHYIO 3alUHTY rnocaefneil TpYyAHO OTCTPOUTD
OT KPAaTKOBPEMEHHBIX TSMKeJbIX Harpy3ouHbX pPeXHMOB
(mocse OTKJIOYEHHA BHELIHEr0 KOPOTKOro B3aMBIKaHHS,
B YCJIOBHSAX caMo3amycka jABuratesnelf).

* CM. CHOCKY Ha ¢Tp. 15.

2. CxeMa OTJHMYEETCsl OT CXEMBbl AHCTAHIIMOHHON 3alliy-
TBl [0 DHC. 2 TNPHHUHKAOMAJBHO TOJBKO TeM, UTO BMECTO
Tpex pene compoTHBJeHus Ttuna KPC-131 B nelt mucnosbso-
BaHbl JBa pese conporuBaeHus TunoB KPC-131 u KPC-121.

Hannuue OTHENBHEIX peJie, pearupyiollux Ha CHMMET-
pHYHBIE M HECUMMETDHYHBIE KOPOTKHE 3aMBIKaHud, obJjer-
YyaeT OTCTPOHMKY 3AIUMTBI OT HArpPy30YHBIX DPEXHMOB.

Pene tTuma KPC+12] no npuHUHNY CBOEro IeficTBUA HE
paboTaeT B CHMMeTpuYHEIX pexumax. Pene tuna KPC-131
LOJXKHO OHITh OTCTPOGHO OT Harpy3KHd, ORZHAaKO AJA Hero
MOryT ObITb AONYILIEHBI CHUMKEHHBIe KO3(P(PHUHEHTH HYBCT-
BUTENBHOCTH B PEIKHUX PAaCUETHBIX pexkumax (CuHTas MaJ’o-
BEPOSITHLHIM BO3HHKHOBeHHE Tpex(pasHOro KOPOTKOTO 3aMbl-
KaHHusg 4Yepe3 IepPeXxOofHOEe CONPOTHBJEHHE B 3THX peXH-
Max).

Crnenyer BMecTe C TeM OTMETHTb, UTO B peXHMax,
KOrZa NPOXOZHT GoJbHION TOK Harpysku, peje CONMpPOTHB-
neuua tuna KPC-121 npu Gosblinx CONpPOTHBJAEGHHAX cpa-
GaTHIBaHHs BTOPOH CTyNmeHH AEHCTBYeT HEeNOCTaTOYHO HAa-
nexHo (ra. 5, pasa. K).

CxemMa JABYXCTYNEHYATOM AWCTAHLHOHHON 3aUlHTbI
aunun 110—330 k8 oT Bcex BHAOB MHOrogasHbIX
KOPOTKHX 3aMbIKaHH# C MyCKOM OT yCTpPOHCTBa
6n10xupoBKH NpH kKayauusx tHna KPB-123 (puc. 6)

1. 3aumuTa, BHIMOJHEHHAas MO paccMaTpHBaeMoil cxeme,
MOJKET NPHMEHATbCA ANS JIHHMA C ABYCTOPOHHHM IIHTaHHEM
BMECTO AHCTAHLHOHHOH 3alIHUTHl MO pHC. 4, KOrja YCTpO#-
¢TBo OGsOKMpPOBKM mnpu KayaHusax THna KPb-124 we yao-
BJIETBOPSIET TPeGOBAHUAM UYBCTBHTENbHOCTH.

CxemMa 3aluTHl N0 CPaBHEHHIO ¢ [IpUBEJEHHOH Ha
puc. 4 HMeeT caenyiolulie OCOGEHHOCTH:

a) BMeCTO YCTPOHCTBA GJOKHPOBKH @OpPH KayaHusAx
tuna KPDB-124 B Heli HCHOJBL30BAaHO YCTPOHCTBO THHA
KPBE-123, uMmelomiee nyck OT Hampsi»KeHHs oOpaTHON mmo-
CJ1€40BaTeJbHOCTH H TOKA HYJIEBOH MOCHEeN0BaTENbHOCTH;

6) npenycmoTpeHHoe YycrpoiictBo THna KPD-12 ocy-
UIECTBASIET HE TOJBLKO CHTHAJHM3allHIO, HO U GJOKHpYeT 3a-
mwrg) NPH HEHCNPaBHOCTAX Lenef HanpsKeHHsa (pas3a. A,
n. 10);

B) mepexJioueHHe B LENsX HADPSAXKEHHS pesie COMPOTHB-
Jelins (Ans nmepexoja ¢ YCTaBKH NepBO# CTYNEHH HA YCTaB-
Ky BTOpoOil cTymenu) 6e3 Mx pasMbikaHua (pasia. A, n. 7)
oCYyILeCTBJsIETC ¢ NoMouibio Koposoro pene 9PIIB. [lo-
ClefiHee YMOPOIIAeT CXeMY MO CPaBHEHHIO €O CXeMOH no
puc. 4 (onmcaHHe cXeMbl mo puc. 4, m. 7).

CxemMa JBYXCTYNeHYaTOM NMCTAHUMOHHOM 3AULUTHI
OT BCEX BHAOB MHOT0(Mha3HLIX KOPOTKHX 3aMbIKaHHIA,
TOKOBO}{ OTCEYKM OT MHOrodasHblx KOPOTKHX 3aMbIKaHMii
¥ TPeXCTyNEeH4YaToit TOKOBOH HampaBAE€HHOH 3aLIUTHI
07 3aMblKaHM# Ha 3emaio JUHUH 110—220 kg, BHINOAHEHHBIX
C HCNONb30BaHWEM THIOBOH KOMIVIEKTHONH RaHeIH
samutel THna dI13-632-64 * (puc. 7)

1. JlucTaHUHOHHAs 3alHTA, BBIIIOJHEHHAs HMO paccMar-
puBaeMoil cxeMe, MOXKeT NPHUMEHATbCA AJS JHHHH ¢ IBY-
CTOPOHHHM MHTaHHEM B CETHX, Tlle He TpebyeTcs HAOKHPOB-
KH NpH KayaHHAX, B ciay4yasx, Koria ofecrneynsaerca J0-
CTaTO4YHAs] YYBCTBUTENBHOCTD YCTPOHACTBA (HJILTP-Pese Tima
PT®d41 \(nanpuMep, IJst 3alLUTH KOPOTKHMX JIHHHH €O CTO-
POHBI MOUIHEIX CHCTEM).

3aniura MOXKET HCIOJb30BAThCS KaK B KadeCcTBe OC-
HOBHOH, TaK W B KavyecTBe Pe3epBHOH, KOrZa He TpelbyeTcsd
pe3epBUPOBAHHA JAEHCTBHS 3aUMThHl H BHIKJAOUYATENs IIpe-
IBIAYILETO YyYacTKa.

2. JsyxcryneHuatas HIUCTAHUHOHHA# 3alllyTa OCY-
LieCTBJIE€HA C IOMOLUBI Tpex pene conpoTusiaenus IPC—
3PC tuna KPC-131, nepexsaiovyaeMblx ¢ YCTaBKH 11epBOfi
I1a YCTaBKYy BTOpPO# CTYIEHH.

* CM. CHOCKY Ha cTp. 15.

23



A4 5;’5” Om mp-pa f/a/'lpﬂxe;uﬂ

Byl WuH 10 - 330k
e N —
A Ef =

7T 4

0
A= S
N

ol !

264 &

L
«

Peqe IP0

FRLLUITID

i10-330k8

Pene 2P0
Auecmatuornras

g &

78

a)lloacugroutan cxema Yempou-

cm
dnoxu-
podru
pu
Navany-
74

Yempod-
cmbo &no-
wuposxy
Apit He-
cnpal-
NOCMRX
yened
! Hanpr-
HENUR
Toxodan
omoeYNa
0om 020
\DEIHEIX
X2

Toxo8. xon-
i ITM—M B pob peron

fj: » 260 | ®) |3maom

7amoinanid
2 IEMPD

}

I v

e e e T SN T N | oy Y&
7 ™,

= D]
20K3 161 Y
~x

) (xemo  yeneu _[epemenNozo _ moKd & HanpRNcOrufp

Puc. 5. Cxema ABYXCTymeHUaTOH MHCTAHUHOHHOM 3amUTBI OT BCEX BHAOB MHOFO()a3HBLIX KOPOTKHX 3aMbIKaHHH, TOKO-

BOH 3awmuTHl OGpaTHOH MOC/Ae0BATEbHOCTH, TOKOBOH OTCEYKH OT MHOTO()a3HEIX KODOTKHX 3aMbIKaHMH X TPeXCTymeHya-

TOHl TOKOBOH HATIPaBJECHHOH 3alHTHl OT 3aMBIKAHHA Ha 3eMy0 JHHHH 110—330 K8, BEINOJNHEHHBIX € HCHOJB30BAHHEM
THIIOBOH KOMTUIGKTHOH TMaHeNH 3amuThl Tuna II13-634-64.

1B — ppikaouarens; ITT — tpaHcdopmaTopst ToKa; IPC — pene conporsBinerus  tuma  KPC-131; 2PC — pene COMPOTHBJCHHS THIIA
KPC-121; PB — ycrpolicTBo GJOKHPOBKM NPH KadamHsix Tuna KPB-124; PHEB — ycrpolicTBO ONOKMPOBKH MDH HEHCNPAaBHOCTAX Lemel Ha-
npskenuss THna KPB-12; IPK3-—-gomniekt samwuTel THna K3-1; 2PK3 — xommnyekT 3samurtel THna K3-b; IPB3 - pene BpeMeHH THIa
DB-122; 2PB3 — pene BpeMenH Tuna JB-122; 2PB3 — pene ppeMenx THna DB-134; 3PB3 — pene BpeMenu THna B-114; 8PI13 — pene mpo-
MeXyTouHnie THna PI1-251; 2PI13, 6PII3 — pene npoMexyTounnle THIoa PII-212; 4PII3 — pene npomexyrtousoe tuna PI1-23; 5PII3 — pene
npoMexyTouHoe tuna PII1-253; 115173’, 2PI1Y — pese npoMeKyTounsle tuna PII1-252; [PY3—4PY3 — pente yxasaTeabdnle THna PVY-21/0,025;
5PY3 — pene ykasateabHoe Tuna PY-21/0,015; 1YO—9Y0O — ycrpoiicTea oTkaouammue tuna HKP-3; [CZ — conporusiende aoGaBouHOE
20000 om tuna CTPA-1V; 2CH — compoTupiaenue no6asounoe 3 900 ox tuma CTQA-IV; 8CH —conporusienue nofapoynoe 2700 om TH-
na CTQA-1V; 4CH — conporusienne HoGaBouHoe 1 200 ox Tuma CTOA-1V; IBH, 2BH — Gnoxku HcIOblTaTeasHble Tuna BU-4; 35H — Grox
HenbiTaTenbHBIY THna BU-6; 1JIC — namna curHanbHas THna JIC-220.
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Puc. 6. Cxema aByxcryneHuaToii AMCTaMNMOHHON 3awuThl JuHHM 110—330 £8 oT BCeX BHIOB MHOTO(}a3HBIX KOPOTKUX 3aMBIKaHHH ¢ TYCKOM OT

1B — BRIKJIIOYATEN D,

YCTPOHCTBAa OTKJOYAlOIKHE THUA

2TT — TtpaHCHOpMATOPH

HKP-3;

3 Lrema  yered _cuzmamubyuy

ycTpoticTBa GJIOKHpPOBKH Ipu kauanusx tuna KPB-123.

TOKa;

20CH — conporusnenne pobaBounoe | 200 ox Ttuna I12-20; 21BH, 2254 — 6AOKH HCOBEITaTenbHBle THna BH-6.
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3PC~—5PC — pese conpotusienust THna KPC-131; 6 — ycrpofictBo GNOKMPOBKH NpPH KavaHHAX THna KPD-123;
7PB — pene BpeMeHun THha 2B-122; 8PIIB — pene npomexyroynoe Tuna PII-251; 9PIIB — pese npomexyTtoddHoe tuna KIP-3M;
na PII-212; 11 — ycrpoitcTBO GMOKHPOBKM TPH HEHCMPaBHOCTAX nenedt Hampsokenus tuna KPB-12; /2PY—15PY — pene ykasaTesdbHble THma PY-21/0,025; 16Y0, 17¥0—
18CH — conporusaenne npoGasounoe 5100 omx Tuma 113-50; I9CH — comporusienHe noGapouyHoe 3900 om Tuna I19-50;

10PIT — pesle NPOMEXKYTOUHOE TH-

1. Paammbikaroiine KOHTaKTH 6PI16; u 6PIIgy B ycTpoficTBe GMOKHPOBKHM npH KauyaHHAX TUnma KPB-123 nomkHE! GbITh 3aMEHEHEI HA 8aMBIKAIOLIHE KOHTAKTHL.
2. IPIT u IIPII — XoHTaKTHl pese, cpaGaThIBAIOILKX NPH NefiCTBHH peJsie NMOBTOPHTENEH NOJIOKEHMS pasdbeAHHUTENel JUHHIL
3. I1IPIIB — KOHTaKT peJie YCKOPEHHS 3aLLHT.




ilepBas cTyneHb 3aluTHl NpeJycMOTpeHa 6e3 BbillepiK-
KH BpeMeHH, BTOpast CTymeHb— C JBYMS BbIAepIKKamMi
epeMeHt. llenmb oTkjloueHHss OT BTOPOH CTYMeHH ¢ MeHb-
e (HeceNeKTHBHOH) BBIJEPXKOH BpeMeHH BBOAHUTCH
B JAEHCTBHe B cJayyasX, Koria HeoGXOZHMO yMeHbllUeHHe
BPEMEHH OTKJIOYEHUS IOBpPEX/IEeHHs, HanpuMmep, H3-3a Bbl-
BeJA€HHS OCHOBHOU 3alUMTHI.

3. Ilyck AMCTaHIHOHHOM 3aIMTH NMPH BCeX BHAAX MHO-
ropasHblX KOPOTKHX 3aMBIKAHMH  OCYLIECTBJAAETCS  OT
yCTpOHCTBA (PUALTP-pPesie TOKa 00paTHOH MOCJeA0BaTeNbHO-
ctu PT® tuna PT®-1, y xoToporo 3aMblKaloLiHii KOHTAKT
nepefienaH Ha pasMBIKAOIUA. YCTPOHCTBO (UABTP-pene
PTd npu cpabaTbiBaHHH pa3MblKaeT Uenb OOMOTKH TNpo-
MexXyTouHOro pene SPII3, xoropoe HAXOAUTCS MOJ TOKOM.

Pene 5PI13 npu BOo3BpaTe BBOAUT B AGHCTBHE 3aLIHTY
I Pa3MbiKaeT Lenb NepeKIIovalolero mpoMeKyTOUHOro peae
IPI13, a TaisxKe pene OPII3, ocyuiecTBASIOIIEr0 BO3BpAT
cxenbl IycKa yYepe3 BpeMs nopsiika 1 cex.

Beuay toro, uro ycrpofictBo ¢uabtp-pese PTP BBo-
AHT 3alUHTY B paboTy TOJNbKO NPH HAJMYHU B JUHHH TOKa
0o0paTHOH NOC/NEL0BAaTeNbHOCTH, NOBPEXKIEHHUS Llenel Hanps-
JKEHHS 3allyUTH, a TaKXe OTKJloueHne TpaHcdopmaTopa
HanpsxkKeHus B HOPMaJbHOM HAarpy3ouHOM peXHUMe He Bbl-
3bIBAIOT HENPABHJBLHOTO cpabaThiBaHUA 3allUTHL.

4, B cxeMe THOOBOil NaHeNud NeEPEKJIOYEHHE B Iensax
HanpsixKeHus pene conporusisenus /PC—3PC pas nepexo-
Jla ¢ YCTaBKH MNepBOH Ha YCTaBKY BTOPOH CTYNEHH Ocy-
LIeCTBJAAETCS NPOMEXYTOYHBIMU pene /PII3 u 4PI3 (Tu-
nos PIT-251 u PII-23) apamoruuso TOMY, KaK 3TO BHIIIOJ-
HeHO B cxeMax pHc. 4 u 5.

Jlo6aBounoe comnpotusieHue I/C/{, BKIIOYEHHOE MOCHeE-
JAoBaTeNbHO ¢ o6MOTKamu pene IPII3 w 6PI[I3, npeny-
CMOTpEHO:

a) AnJas npejoTBpalleHHus BO3BpaTa NEPeKJIOYaloULero
peae /PJI3 B 06ecTOYEHHOE IIOJIOXKeHHe H MNepeKTIoueHUs
3ALIUTH HA VCTaBKY BTOPOH CTYIEHH, ec/i KOPOTKOE 3aMbl-
KaHHe MPOM30ILTO B 30He, OXBATLIBAEMOH NePBOIl CTYNEHbIO,
U peJe CONpOTHBIeHUs cpaboTany;

6) IJjs nperoTBpallieHHsi oGecToueHus peae 6PII3 no
OTKJIIOUEHHS] KOPOTKOro 3aMBIKAHHS, YTO MOrjio Obl IpH-
BeCTH K NpexJeBpEeMeHHOMY BO3BpaTy cXeMBl mycka (cpa-
G6atniBanuio pene 5PI13); ynepxuBanue pene 6PI13 uepes
conporusaenne /CJl oGecneudBaeT BO3BpaT CXEeMBI NyCKa
yepe3 onpene’eHloe BpeMsi TOcje OTKJIOUEHHS KOPOTKOTO
3aMBbIKaHHA (HE3aBHCHMO OT BpEeMeHH OTK/IOYeHHs).

B cooTBeTCTBHU ¢ VKa3aHHBIM conporuBienue IC/[
OoJIXKHO ofbecneunBaTh Tok B pese IPI13 wu 6PII3, pmocra-
TOYHHH IJAS YHAEPXKHBBAHHUA 3THX peje, HO HeAOCTAaTOYHHIH
AnA Mx cpabaTeiBaHHs.

5. B paccmaTpuBaeMoOil cxeMe He HCKJIOYEHA BO3MOXK-
HOCTb OTKa3a mepBOil CTYNEHH AUCTAHLHOHHOH 3alUTHI IPH
pa6oTe paspsAAHHKA M MOCJAEAYIOUIEM KOPOTKOM 3aMBIKAaHHH
B 30He, 3auijillaeMoil MepBOH CTYNEHbIO, MOCKOJbKY KOPOT-
KOe 3aMHIKaHHe, BO3HHKILIEe Nocje MNepeKkJIoUeHHsi 3alHUThI
C YCTaBKH MepPBOii Ha YCTaBKy BTOPOil CTYNeHH, OTKJIOYaeT-
€A C BbIIEPXKKOH BPpeMeHH BTOPOH CTyNeHH.

6. B cxeMe mpeiycMOTpeHO YCKOpeHHe BTOPO# CTyneHH
3alUTHl MOC.1e BK/AIOUEHMs BuikjiouaTens. Tlpu sTtom B co-
OTBETCTBHHU ¢ pasia. A, 1. 16 pese cOnpOTHBJEHHS OKa3bl-
BaICTCA NEpeK/JTIOYeHHBIMH Ha YCTaBKY BTOPOii CTYHNEHH IO
BIUTIOUEHHS BBLIKJAIOYATES.

Jas aroro B uenu o6morok peae [PlI3 w 6PI3 npe-
JYyCMOTpeH pa3MbIKaloiluit KOHTakT PI1Y, pene ycKopesus
3alMTHl N0CJe BKJIOYelHs BBIKJIOUaTeNs.

7. B cxeme mpeaycMOTpeH KOHTPOJb HCIPaBHOCTH Iie-
nefi HAMpPSXKEHIsi, OCYLUEeCTBJsSIEeMBbIH C TNOMOIBIO YCTPOH-
crea tHna 'KPb-12, nefictBylonero Ha cHruaJj.

8. B nononnenye K AHCTAaHIHOHHO# 3alliuTe B cXeMe
COAEPIKHUTCA:

a) TOKOBasi OTCeYKa OT MHOTO(}a3HBIX KOPOTKHX 3aMbi-
KaHnil (KoMmaekT sawntel /PK3);

6) TpexcTyneHyaTasi TOKOBas Hanpas/jeHHas 3allnTa
OT 3aMBbIKaHHMH Ha 3eMJ0 (KOMMJEKT 3awuTel 2PK3).

9. ¥YkasatenbHoie penae IPY3—4P¥3, PY (xommaext
samutel /[PK3), IPY—4PY (xomnnexr 3aumutel 2PK3)
YCTaHOBJIEHBl B BBIXOAHBIX HeMfAX Ka)KAOH H3 CTYIeHeH pac-
CMOTpPEHHBIX Bbillle 3aUIWT H B LEMAX YCKOPeHHS.

HOns uCKIIOYeHHsT BO3MOXHOCTH JIOXKHOTO BbIMAAAHHUSA
yKa3aTeabHOTO peJie MepBoOil CTymeHM MAHCTAHIMOHHON 3a-
U(HTH, TOKOBOH OTCEYKH W MepBOH CTYMEHH 3alfUThl OT
3aMBbIKaHHH Ha 3eMJl0 NpH AEHCTBHH YCTAHOBJEHHBIX Ha
JMHHH TpPYGUYATBIX PaspsAiZHUKOB OOMOTKH 3THX peje WIYH-
THPOBaHbl PAa3MBbIKAIOWIMMH KOHTAKTaMH BbIXOAHBIX MNpOMe-
JKYTOUHBIX PeJle COOTBETCTBYIOLIHX 3aLUHMT.

CxeMa [BYXCTYNEHYATOH AMCTAHUHUOHHON 3alUTHI
OT HECMMMETPUUHBIX MHOFO(A3HBIX KOPOTKHX 3aMblKaHHii,
TOKOBOH OTCEUKH OT MHOTOGha3HbIX KOPOTKUX
3aMbIKAHMI U TPEXCTYNEHYATONH TOKOBOIl HANMpPaBJEHHOW
3AIUUTE OT 3aMbiKaHWil Ha 3eMilo JuHuu 110—220 K6,
BHINOJHSHHBIX ¢ MCHOJb30BAHMEM THMNOBON KOMIJIEKTHOM
naveau sawmurbl tTHna 3T13-633-64 * (puc. 8)

1. JducTtaHuMOHHAA 3allluTa, BHINOJNEHHAs 1O paccMat-
prBaeMofl cxeMe, MOXET NPHMMEHATbCA B KauecTBe De3eps-
HOM AJA JIMHHH ¢ JBYCTOPOHHMM NHTAHHEM BMECTO 3auiu-
Tbl 110 pHC. 7 B CeTHX, Ile Ha OCHOBAHHH OINBITA 3KCAJIYa-
TAlMH MOXXHO He CYUUTAThCH C CHMMETPHUHBIMH KODOTKHMH
3aMBIKAHHAMH.

2. CxeMa 3aLIHTH OTJMHYAETCS OT CXeMbl IO pHC. 7
TOMBKO B YaCTH BBIMOJHEHUS AUCTAHUIOHHOH 3alIMTHL
B paccmarpuBaeMoii CXxeme HCIIONb30BAHO OAHO pejie Co-
npoTusaenua THna KPC-121 B oTsnude OT Tpex pene co-
nporusnerus Tthna KPC-131 cxempl mo puc. 7.

B uwacTu nycka cxeMa HECKOJNBKO NpOILe 3a cyeT TOro,
uyTo He TpeGyeTcst 3anyCK NPH CHMMETPHUHBIX KODOTKHX 3a-
MBIKAHHAX.

Bo BceM ocTanbHOM (mepek.JiodeHue pene CONPOTHBJie-
HHsI ¢ YCTaBKII TMEpPBOH HA YCTaBKy BTOPOH CTVMeHH, YCKO-
['€HHe 3alHT TMocJe BKJIOYEHHs BBIKJIOYATEIs. OCyliecT-
BJellHe TOKOBOM OTCEYKH OT MHOro(asibiXx KODOTKHX 3aMbl-
KaHHi ¥ TPexXCTyIeHYaToOH TOKOBOF HaNpaBAeHHOH 3aLIKTHl
OT 3aMBIKaHHil Ha 3eMJI0 M T. 4.) cxema nogobua npuse-
IleHHOH Ha pHC. 7.

CxeMa HNBYXCTYNEHYATOH AMCTAHUUOHHON 3aH{UTLI
aunuu 330 k8 0T BCeX BHAOB MHOro(asHbix KOPOTKHX
3amMblKaHHil, BLIOJHEHHOH C HCMONb30BAHHEM THNOBOIA
nasenu sammute! THna J3-501 (puc. 9)

1. PaccmaTpuBaeMasi mnaHejdb 3alUUTbi  BHIMYCKACTCH
YebokcapcKHM 3JeKTpoanmapaTHHIM 3aBOJIOM B3aMeH mnaile-
JY IHCTAHUUOHHOM sawmuTh Tuna J13-401 u oTauyaercsa or
raHenu samwutel THoa J[3-502 (BeimyckaeMoi B3aMmell naiie-
g tuna J{3-402) BoinosHeHHeM peJse CONPOTHBJAEHHA BTO-
poii ctynend. B manenu 3aumutel THna J13-501 npenycmort-
peHa BO3MOXXHOCTb H3MEHEHHs yrJja MaxKcHMaJbHOIi 4YBCT-
BUTEJLHOCTH peJjieé CONPOTHBJEHHS BTODPOf CTYI€HH, a B na-
HesaM 3amurel THna J13-502 Takas BO3MOXXHOCTbH He fpeiy-
CMOTpeHa.

2. 3auHTa MOXKET MPUMEHATBLCS ANA AJAHHHBIX 1T CHIIb-
HO 3arpy»keHHbiX JHHHEA 330 K8 (@ B HEKOTOPBIX Cay4asx
nas guaui 220 k8) ¢ ABYCTOPOHHHM THTAaHHEM, HA KOTO-
PbHIX MOTYT pa3BHBaTbCsA KayaHus C OOJbLIHM MEpHOAOM
WM aCHHXPOHHBIA XOJ B THAXEJOM HArpy3ouHOM peKHie.

Ha sumuuax 330 ke 3awmura MOXKeT HCNO1b30BAThCSH
KaK B KayecTBe OCHOBHOH, TaK M B KayeCTBe pe3epBHON;
Ha auausix 220 K8 3aUIATY LenecooOpa3HO HCMOMb30BaTh
TOJIBKO B KayecTBe OCHOBHOIi.

3. 3auuTa BHNOJIHEHA C MOMOLIbIO HANMpaBJIeHHKLX Pee
conpotuBienuss IPC—6PC, ycTpoiicTBa OGJIOKMPOBKH NpH

KauaHUsAX, HMEIOUIero NMycK OT HanpsiKeHHs o6paTHOH Io-

* CM. CHOCKY Ha cTp. 15.



CJI€I0BATEeNbHOCTH, KOMIIEHCHDOBAHHOrO TOKOM 3TOH e
NOCJEeJ0BATEJNLHOCTH, ¥ TOKA HYJEBOH IIOC]EA0BaTEIbHOCTH
W YCTPOMCTBAa GJIOKMPOBKM NDH HEHCIPABHOCTAX lemeil Ha-
NpsAXeHUs.

[Tocnennee Heo6XOLUMO B CBSI3H ¢ NPHMEHEHHEM B 3a-
IUTe YCTPOHCTBA GJIOKMPOBKH IIPH KauaHHAX C NYCKOM II0
HanpsixKeHUuIo, KOTOpoe MOXKeT cpaboTaTb M NMPHBECTH K He-

NpaBHABHOMY CpaGaTbiBaHHIO 3alUUThl IIPH NOBPEKAEHUH
nerel manpsikeHust (pasg. A, m. 10) B HOpMa/JbHOM HaArpy-
30YHOM pexHMe.

B uenax Gosblueil HaLeXKHOCTH 3alllUTa BbloJHeHa (€3
nepeKNIoYeHUs B LENAX HaNpsKeHUs pejie CONPOTHB/EHHA
C OTHeJbHEIMH peJe CONPOTHBJIEHHS B NepBoil (pene /PC—
3PC) u Bo BTOpoi (pene 4PC—6PC) cTyneHsx.
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OTcyTcTBUE NepeKJIoueHHsl B LeNsX HaNpAXKeHHs pene
COMPOTHBJICHHS TaKXKe CHHXKaeT TOK TOUHOH pabGoThl NepBOH
CTYIEHH 3aUIUTHL 3@ CYeT TOro, YTO peJe He OrpaHHuHBaer-
¢ MO BPeMeHH JeHCTBHA.

Ons o6ecrieyeHusi HaJeXHOro cpabaTHiBaHHsT BTOPOH
CTYMEHH 3allMTHl NMPH KOPOTKOM 3aMBIKAHHK BOJIH3H MecTa
ee yCcTaHOBKU (B «MEPTBOH 30He») B Cjayyae OTKasa B cpa-
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GaTblBaHMK NEPBOI CTYNEHH NPEAYCMGC PEHO CMelleHHe Xa-
DAKTEPHCTHKM pelie CONPOTHBJEHHS BTODOH CTYIEHH B CTO-
POHY HaJexHOro OXBaTa XapaKTepUCTHKOH Hayana 3ailH-

uiaeMoro y4acTka.

4. YcrpolictBO OGIOKHDOBKH WPH KAYaHUAX HMEET IyCK
OT HanpsXKeHHss OOGPATHOH TNOCHEAOBATENbHOCTH, KOMIIEH-
CHpPOBAHHOrO TOKOM 3TOil JKe II0C/JELOBaTE/bHOCTH, H TOKa
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Puc. 7. Cxema JABYXCTYNEHuaTOH MAHCTAHIHOHHONM 3alluTHl OT BCEX BYAOB MHOrO(asHBIX KODOTKHX 3aMblKa
IMUTH OT 3aMBblKaHu¥ Ha semJio judun 110—220 x8, BBIION

1B — poikaovatens; ITT — rpaHchopmaTopsl Toka; I[PC—3PC — pene conpoTusienus Ttuna KPC-131; PT® — yerpoficTBO

HanpsXeHHs THna KPB-12; /PK3 — kommJeKT sawuthi THna K3-1; 2PK3 — KOMIMIEKT samitsl TtHna K3-5; I1PB3 — peae
4PI13 — pene mnpomexyTowHoe tHna PII-28; SPII3 —pene npomexyrounoe tHna PII-215; PI1Y, 6PI13 — pene npoMexyTodrdbie
yeTpolicTBa oTKaOualoliie THma HKP-3; /CH — conporusienue gobasounoe 10000 ox Tuna CTPA-IV; 2CH — conpoTHBISHHE
no6aBouroe 1200 ox THna CTDA-IV; 5CH — conpoTusnenue nofasoynoe 2700 om Tuna CTPA-IV; I5H, 264 — 610KH HCObITA-

[IpumMmevuanys:
1. CxeMa BbIIOJHEHa Ha OCHOBAaHHM H C COXPaHGHHeM OCHOBHEIX 00O3HaueHH#t yeprexxa Ne 1646TM-201, COCTaBJEHHOTO:

2. B ycrpoiictBe (HALTP-peNe Toka oGpaTHOM mnocienosatedbHoCTH PI'P  3aMblKalOUIHA KOH12KT AOMKEeH ObTh Mepe
3. Bpemsi so3Bpara pesne 4P/13 nopsmka 0,05 cex, 1PI13 — nopsnxa 0,15 cex, a pene 6PII3 — nopsikka 1 cex.
4. 1IPIIP u I2PIIP — KOHTaKTbl pene, CpaGaTHIBAIOLIMX NpH AeHCTBHH peje MOBTODHTENEH IOJOXKEHHS  pasbeJUHHTeNeH
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8) Cxem, enely__ onepamubro20 _nocmosKKo20_ moxa.

HUfl, TOKOBOH OTCEUKH OT MHOro()asHbIX KOPOTKHX 3aMblKaHHit M TPEXCTyNeHYaTOH TOKOBOA HampaB/JeHHOH 3a-
HEHHBIX ¢ HCHOJIb30BAHHEM THIOBOH KOMIUIEKTHOH MaHenM sawuth ThHioa II13-632-64.

dHABTP-pesie TOKa of6paTHo# nocrepobarenbHOCTH THNAa PT®-1; PHBE — ycTpoficTBO GNOKHPOBKHM NPH HEUCNPABHOCTAX Lenedt
BpeMeHH THNa 23B-122; I1PII3, 3PII3 — pese npoMmexyTouHsle Tuna PIT-251; 2PI13 — pese mnpomexyrounoe Tuna  PI1-212;
tuna PI1-252; IPY3—4PY3 — pesne yxasaTenpHbie THma PVY-21/0,025; 6PY3 — peje yxkasaredbHoe Tuna PVY-21/0,18; [¥O—7¥0 —
po6asounoe 3900 om tHna CTOA-IV; 3CH — conpoTusienue jno6asouxoce 1000 ox Tuma CTPA-1V; 4CH — conpoTHBieHHe
TeabHple THNa BH-4; 3BH — Guox uHenwpTaTeNbHbd THna BU-6; 1JIC — naMmNia CHrHajbHAs.

VKpaHHCKHM OTASNEHHEM HHCTHTYTa ODHEProceThIPOESKT.
nesNaH Ha Pa3MBbIKAIOULHH.

JIHHHH.
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HYJ€BOK nocJeqoBaTesbHOCTH. [1ycKoBol opraH ycTpoicTBa
COCTOUT u3 (HABTPA HaNpsKeHHss oOpPaTHOM TNoOCJaefOBa-
TeJbHOCTH, NPOMEXKYTOYHRX  TpaHchopMmaropos 8CTT 1t
8TH,, xoMnencupyomux tpancdopmaropos 8TK, BHINPAMHU-
Tene#t 8By, 8By v nonspusoBaHHOro pese SPH.

[Tonspusosannoe pene SPH BKMOYEHO HA KOMIIEHCH-
poBaHHOe HanpsxeHxe OOpaTHO#  mocCJeNOBATENbHOCTH
|Us|—|Zxly| 1A% TIOBBIMIEHHS €rO YYBCTBHTENLHOCTH, YTO
0COGEHHO BarkKHO AAA MJHHHBIX JUHIN, CBA3BIBAIOUIAX YacTH
CHCTeMBl OO0JIBUION MOIIHOCTH.

HcnoauuTenpHbiil oprad yeTpoicTea GJIOKHPOBKH Mpex-
CTaBJsieT coGOH rpynmy mOpoMexyTOuHHIX pene (8P,

A
otm! l Izt
1
25
G

8PI12, 14PII) u pene BpeMmenu [/PB B uenu nocTOsIHOTO
TOKa 3aLLUTHL

BosepaT ycTpofictBa  GJIOKHDOBKH  OCYIIECTBJISAETCS
C 3alaHHON BhIAEPXKKoi BpeMeHu (peae IIPB), onHako
€CJIM B pe3yJabTaTe OTKJIOUEHUS BHEUIHEro KOPOTKOro 3a-
MBIKAHUA PAa3BUAUCh KadaHHA WIH aCKHXIJOHHbIﬁ xom, TO
BO3BpAT  3ajepiKHBaeTcs MO MX [NpeKpameHus (pene
I3PIIB).

Ilpu BOSHHKHOBEHMH KAavyaHMWH MJIH ACHHXPOHHOTO XOAa
B TSXKEJOM Harpy3oullOM peXKHMe B CXeMe IPELYCMOT el
3alyCK HCIIOJIHUTENBHOrO OpraHa ycTpoicTBa GJOKHPOBKH
(xkpome pese 8PITI) OT KOHTAKTOB NPOMEKYTOUHOI'O peJe
I2P]1, pasMHOXKAIOLIEro KOHTAKThl peje CONPOTHBJEHHs
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BTOpoft cTyneHd. TakuMm ofpasom, GJOKHpYeMEle CTYNEHH
BalINTHl OKAa3bIBAIOTCH BLIBENEGHHBLIMM H3 HeHCTBHS Ha Bce
BpeMs KayaHMsa WJIM AaCHHXPOHHOrO XOJ4a, BO3HHMKAIOUWIMX
KaK 1nocJse OTK/IUeHHss BHELWHero KOPOTKOro 3aMBIKaHHuA,
TaK U B TSAMKEJOM HAarpy304HOM PeXKHME.

5. B cxeme mpesycmMOTpeHO BBHINOJIHEHHe BTOPOH CTY-
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Puc. 8. CxeMa ABYXCTyNeHYaTOH AHCTAHLHOHHOH 3allHTHI OT HECUMMETPHUYHBIX MHOTO(a3HBIX KOPOTKHX
JeHHOH 3alUUTHl OT 3aMBbIKAHUH Ha 3emJio Jauaud 110—220 k8, Bul

1B — Buikjiovatean; ITT — tpaucdopmaTopsl Toka; PC — pene conporusienust tuna KPC-121; PTP — ycrpoiicTBo
nanpskeuds tana KPB-12; /PK3 — xomnieKkT 3auutel THoa K3-1; 2PK3 — xoMnyieKT 3samutel THua K3-5;
4PJ13 — pene mpomexytoyHoe tuma PTI-23; 5PI13 — pesie npomexyTouHoe tHna PII-215; PIIY — pene npomMexyTouHOoe THIA
7¥0 — yerpoticta oTkmouatomue THna HKP-3; /CH — conporusienne poGaBounoe 20 000 ox tHma CTPA-IV; 2CH —co
conpoTuBjieRKe no6aBounoe 1200 ox tuna CTPA-IV; 5CJ — conporupnenne mo6asounoe 1000 ox tuna CTPA-IV; I[BH,

[IpuMeuaHHs

1. CxeMa BBITIOJIHEHA Ha OCHOBAaHHH H C COXpaHeHHeM OCHOBHBIX OGo3HaueHHH uyeprexka Ne 1646TM-202, cocraBieHn-
2. B ycrpolictBe (pUALTP-pesie TOKa 06paTHOH nochenosaTeNbHOCTH PTP 3aMbIKaHHH KOHTAaKT AOMXKEH GEITh
3. Bpemsi BoaBpata pene 4P/13 nopspxka 0,05 cex, 1PII3 — nopsigka 0,15 cex.

4. MPIIP u 12PITP — xouTaKThl pefe, cpaGaThIBAIOIIHX NPH AeHCTBHH peJieé MOBTOPHUTENEll NoJoKeHHS
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& Crema qeneu onepamubwozo nOCMORNHOZO _moka

NeHH 3auluThl ¢ ABYMs BbIIepKKaMH BpeMeHu. llenb ort-
KJIOUEHHs] ¢ MEHBbLIEH BbIAEPKKOH BPEMEHM, OCYILecTBJse-
Mo# pene 9PB, Gnokupyercs npu KauyaHusx Ha BpeMsa IO
MOMEHTa BO3BpaTa ycTpoiicTBa GJOKHPOBKHU IMPU KaYaHUAX,
lienb OTKJAKOUEHUs ¢ Goubllell BHLAEPXKKOH BPEMEHH, Ocy-
mecTBasieMoit pene I/0OPB, BBoauTCA B paboTy nocie BO3-

Ha cuerap

PHA SPY3 St Lu2nan

f —= = weucnpabmocmy
yeney Hanpr-
HeHUR

2] {xema yenet cuewamusayuu

MBbIKaHHH, TOKOBOH OTCEYKH OT MHOTO(A3HBIX KOPOTKHX 3aMbIKaHHII H TPeXCTYNeHYaToH TOKOBOH Hampas-

GHIBTP-
[PB3 — pene

nepeneiaH

pasbveaHHHTENAETT

MOJIHEHHBIX C UCIOJb30BaHWEM THMIOBOH KOMIIEKTHOH Napesu 3awuTHl ThHna I13-633-64.

pene Toxka o6paTHOH nocaexosaTenbHocTH THNAa PTO-1; BPH — yerpolicTRO GJOKUPDOBKH [IpH HEHCNpaBHOCTAX Ienel
BpeMeHH THna 3B-122; IPI13, 3PI13 — pene npoMmexyrouHnble Tuma PII-251; 2PI13 — pene mpoMexkyTouHoe Ttuma PII-212;
PII-252; 1PY3 —4PY¥Y3 —pene ykasaTtenabHsie THna PVY-21/0,025; 5PY3 — pene ykasareapnoe TtHna PY-21/0,15; 1YO—
MPOTHBJIEeHHe A0GasouHoe 3900 ox ThHna CTOA-1V; 3CH — conporuenenue noGasounoe 2700 om tuna CTPA-1V; 4CHA —
26H — Gnoku HcneITaTeNbHme THna BHU-4; 3BH — Gnok ucobiTaTeNbHei Tuna BU-6; IJIC — namna CHTHaJbHas.

HOro YKDaHHCKHM OTAeNeHHeM HHCTHTYTA DHEeproceTbNpoeKT.
Ha pa3MuIKaloUIHil.

JIHHHH.
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HYKHOBEHHS NOBPEX/EHHsT U JO MOMEHTa BO3BpaTa yCTpOW-
ctBa GJIOKMPOBKHM NpU KauyaHUAX (KOHTaKToM pene 8PIII),

T. €. He GJOKUpYeTCsi IPH KauaHUsAX.

Hanuuue HeGNOKHDYeMOH LienK OTKJIOYEHUA OT BTOPOH
CTYNeHH AaeT BO3MOMKHOCTh OTKJIIOUATh MeXAy(dasHbie KO-
POTKHe 3aMbIKaHHS, KOTOPLIM MPe[IUecTBYeT HECHMMETPHY-

Om mp-gob  ranpaxcenu

HbIH PeXHM (HampuMep, OLHO(a3HOe KOPOTKOe 3aMbIKaHHUE)
TakoH JJIMTeJBHOCTH, YTO NepBasg M BTOpas (c MeHbuleH
BHIIEPKKOH BPEMEeHH) CTYNEeKH K MOMEHTY BO3HUKHOBEHHA
MexAy(asHOro KOPOTKOTO 3aMbIKaHHA OKAa3bIBAIOTCS BhIBe-
JEHHBIMH M3 JeHCTBHA YCTPOACTBOM OJIOKHPOBKH NPH Kaua-
HUSAX.

Jins npenoOTBpAIleHHs HENPABHJBHOTO cpaGaTHBaHUSA
npu KaYaHUsX BTOPOH CTYNeHH 3aLUUTH 1O HEnH ¢ Goabluel
BLIJIEPXKKOH BpeMeHH ycTaBKa pese JOPB oTcTpauBaercs oT
KauaHMH M aCHHXPOHHOTO XOJAa, BO3HHKAWIIMX NOCJE OT-
KJIIOYEHHS BHEUHEro KOPOTKOrO 3aMbIKaHHA; NMPH KAYaHHAX
¥ aCHHXPOHHOM XOJie, BO3HHKAIOLIUX B TSAXKEJIOM Harpysoy-
HOM pexXKHMe, paccMaTpHBaeMas lelb OCTAeTC BhIBeAeHHON
U3 nelicTBUS (Ha KOHTaKTe pene SPITI).
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Puc. 9. Cxema aByXcTyneHyaTOM AMCTAHIMOHHOM 3awmuTel JuHMd 330 K8 OT Bcex BHAOB MHOTO(A3HBIX  KOPOTKHX
3alIUuThl TH
1B — Buikaovarenn; 27T — tpanchopmatopsl Toka; [PC—3PC — pene conpoTtuBienusl; 4PC—6PC — pene CONDOTUBNEHHA; 7 — yCTpoOl

poftcTBo OJIOKHPOBKH IpPH KauaHHusaXx; 9PB — pene ppemenu Tuna B-122; /0PB — pene spemeun TtHna 3B-124; [IPB — pene Bspeme
I13PIIB — pene mnpomexyTouxHoe Tuha PII-252; I4PIT — pene npomexyTouHoe tuma PII-211; 15PY—I8PY, 20PY — pene  yKasarelbHble
24¥YIT — yerpoltcTBa nepexniouatomue; 254 — 610X wucnplTaTenbHblt THWa BHU-6; 27BH—295H — GNOKK HCNOBITATENbHLEIe THMa BH-4;
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3aMBIKaHKHH, BHIMOJHEHHOH C HCMOJb30BaHHEM THIOBOH IaHeMu

na J13-501.

CTBO GMOKMPOBKH TIDH HEHCNDAaBHOCTHAX Lemell HANpsXKeHHs; 8§ — ycr-

Hn THna 3B-134;

12P]T — pene

NPOMEXYTOYHOE  THMNa

PI1-212;

Tuna PY-21/0,05; I9PY — pese ykasatenbhoe THna PV.21/220; 21¥I1—
30CH—32CH — conpoTHBAeHHs Jo6aBouHble THOa I13-20.

3—2284

6. B cxeMe mpenycMoTpeHa BO3MOXKHOCTb YMEHbILUEHHS
BpeMeHH OTKJIIOYEHHS OT BTOPOH CTYMEHH 3allMTHI MO LenH
C MeHblllell BblAepKKoH BpeMeHH (4epe3 pene 9PB). Yka-
3aHHOEe BLIMOJIHAETCS Ha BPEMEHHO 3aMBIKAIOIleM KOHTaKTe
peje 9PB u ucnosbdyercss B ocoOHIX caydasiX, KOrAa u3-3a
HEOOXOAHMOCTH YMEHbHIEHUS BpeMeHM HeHCTBHS 3aU[UThl
JonyckKaeTcsl HeCeNIeKTHBHOe OTKJIOYeHHe (HampuMmep, NpH
BhIBEJeHNH H3 OeACTBUSI OCHOBHOM 3alLlUTHI).

7. B cxeMe npenycMOTpeHa BO3MOJKHOCTb YCKOPEHHS
BTOPOH CTYNEHH 3aILMTHI NOCJe BKJIOYEHHs BBHIKJIOYaTeJIs.
Jast aT0ro K 3akumy 118 naHeau noJAKAOYaeTcs 3aMBIKal0-
IIHA KOHTAKT peJsieé YCKOPEeHHs.

8. YcrpoiicTBO GNIOKHPOBKH NMpPH HEHCIIPABHOCTSIX lienei
HanpsKeHHsl, NpUMeHsaeMoe B pacCMaTpUBaeMOH cxeme, B-
JsieTc 6ojiee COBepUIEHHBIM, 4YeM YCTPOHCTBA  THIIOB
KPbB-11 u KPB-412, n B oTauuue OT NOCJAeHHHX cpabaThi-
BaeT INpH OJHOBPEMEHHOM pasphbiBe Tpex (a3 BTOPHYHBIX
Lenefl HampsXeHHMs, a TaKXe B OTJHYHe OT YCTpoficTBa
tuna KPB-11 cpaGarpiBaeT npH KOPOTKOM 3aMBIKAHHH HJIH
o6priBe B HYJIeBOM MPOBOJAE 3Be3jH H B OOMOTKe pa3o-
MKHYTOTO TpeyrojbHuKa TpaHchopMaropa HAMPSXKEHHA H
He pearHpyeT Ha JoGble HECHMMETDHH B 3allulilaeMoil cXxe-
Me, yTO B ycrpofictBe THna KPDB-11 TpeGoBano ycraHOBKH
ZOTIOJHHTEJIbHOTO peJie TOKa.

K HemocTraTkaM YCTPOHCTBa cnefyeT OTHECTH ero He-
cpabaTeiBaHMe HpH HapYLIEHHAX, OGYCJOBJEHHBIX MNEePBHY-
HHIMH LenaMH (HCYe3HOBEHHEM MEPBUYHOrO HaIMpSKEeHHS
TpaHCc(hoOpMaTOpa HANpsKEHHst M paspeiBoM (a3 nocren-
Hero)l.

KpoMe Toro, cieayer OTMeTHTb, YTO B IKCNJAyaTalud
HMeaH MeCTO CAyYaH OTKasa B JEeHCTBHH PacCMOTPEHHOro
ycTpoiicTBa GJOKMPOBKH NPH KOPOTKHMX 3aMBbIKaHHAX BO
BTOPHYHEIX ILeNnsax TpaHcopMaTopa HAMPsIKEHHA. YKasaH-
Hoe 006ycjoBjieHO GOJIBLIMM pa3/HUHeM B peaKTaHcax BTO-
PHUHBIX OGMOTOK TpaHCchOpMaTOpa HAanNpsKeHMs, a TaKxXe
NapasHTHBIMH HaBOJKAMM HaMNpSXeHuii depe3 ceMHOGMO-
ToyHBII TpaHcdopmaTop YcTpoiicTBa G6GiOKHPOBKH. B Ha-
crosiiee Bpems Bo BHWMD Bemercs paGora mo ycosep-
DIGHCTBOBAHMIO YCTPOfICTBA GJIOKHPOBKH.

9. lns MCKAIOWEHHs BO3MOJKHOCTHM BHINAJAHUS yKasa-
TenbHoro peane I5PY mepBofi CTYNMEHH 3aIMUTHI IPH OTKJIIO-
YeHHH BBIKJIOYATENsl B CXeMe NpelyCMOTPeHa BO3MOXKHOCThb
ero WYHTHPOBAHHA 3aMBIK2IOILHM KOHTAKTOM peJie I0JOo-
JKeHHs1 BBIKJIOUATENs «OTKJIOYeHO». YKa3aHHOEe BhiMafaHHe
pene I5PY MoXeT HMeTb MECTO B MOMEHT OTKJIOUEHHS
JIMHHH ¢ 06eHX cTOpPOH (HampuMmep, OT 3alUTH OT 3aMBIKA-
HUHl Ha 3eMJII0) B caydae, KOrAa TPaHC(OPMATOPHl Hamps-
JKeHHsl, MUTAKIOUIHe 3alIHTY, YCTAHOBJICHH HA JMHHH.

Cxema ORHOCTYNEHYATON ANCTAHIMOHHON 3alUTHI
anunn 110—220 k6 or BCex BUAOB MHOrogasHbix
KOPOTKHX 3aMblKaHHii, BapHaHT 1 — c ycTpoiicTBOM
GJIOKHPOBKH NPH HEUCNPABHOCTAX IENeH HanPsAXKeHHs
(puc. 10)

Il. 3amura, BHMOJHEHHAA MO paccMaTpHBAaeMOH cxeMe,
MOXeT NPHMEHATbCA JJA JHHHH ¢ JABYCTOPOHHHM IHTa-
HHEM B CJyyasix, Korja He TpeGyercsa OJOKHPOBKH NPH Ka-
YaHHAX.

3amura MOXKET HCIOJb30BAThCA B KauecTBe pe3epBHOM,
a B COYETaHHM C TOKOBOH OTCEUKOH HJIH KOMOHHHPOBAaHHOI
OTCEYKOil MO TOKY M HANPSKEHHIO, BHINOJHEHHHIMH 6e3 BhI-
HEpPKKU BPEeMeHH, — B KauecTBe OCHOBHO# (pasi. ‘A, m. 4).

2. B cxeme 3amuTH HCNOJb30BAHH TPH peje CONpoO-
TuBJeHuss SPC—5PC tuna KPC-132 (BBHAY HX HECKOJBKO
GosibIeli MPOCTOTHL IO cpaBHeHulo ¢ pene THna KPC-131);
B TeXx CAy4asaX, Korfka BTOPHYHOE CONPOTHBJEHHEe cpabaThl-
BaHHA 3alUUTHl MeHee 2 ox (HHXKHHH Npenen YCTaBKH Ha
pene tuna KPC-132 npu Igom=5 a), 3TH peie MOMKHH
GLITh 3aMeHeHH Ha peje THna KPC-131.

1A, M. ®epoceeB, OcHOBH peneftRoft samuth, § 4-45,
Tocsueprousgar, 1961,
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Puc. 10. CxeMa ORHOCTYNeHuaTol JMCTAHIMOHHOM 3amuTh Jueud 110—220 k8 OT BceX BHAOB MHOroasHbIX KODOTKHX 3aMbIKaHHH, Ba-
puadT 1 — ¢ ycTpoficTBOM OJOKHPOBKH IIpH HEUCNPABHOCTAX IENedl HAIPSKEHUS.

1B — Buikarouateab; 277 — rpaHchopmatopsl Toka; 3PC—5PC — peile CONDPOTHBJEGHUS THIA

KPC-132; 6PH® — ycTpoiicTBO (HUABLTP-PENIE  HaNpAXEHUs

npsamoit

nocaesoBaTesbHOCTH; 7PB — pene Bpemenu TtHuma OB-124; 8PIIB — pene npomexyroudoe Tuna PII-251; 9 — yeTpoiicTBO 6JOKMPOBKHM NPH HEHCNDABHOCTAX Lened

nanpsikenust tuna KPB-12; J0PY—I2PY — pene ykasaTenbHBle THNa PVY-21/0,015; 13¥0, 14¥Y0, 19¥0 — ycrpoficrea OTKIIOMAIOIIHE THIA

HKP-3; 15CH — comnpo-

THBJACHHe HoGaBouHoe 3 900 om tuma [13-50; 16CH — conporusienne AoGasounoc 1200 ox tuna I13-20; I75H, 185H — 6Gnoxu ucnwitatenbtsle THia BH-G.

IIpumeuanue. JIIPIIB — KOHTaKT pelle YCKODEHHSI 3aliHT.




Bruigepxka BpeMeHd 3alMTHL OCYlIeCTBAsfeTCs ¢ TO-
Moplo pene 7PB.

3. B uHendax HCKJIOUEHHS HeNpPaBWIbHOTO cpabaTeiBaHs
3alUHTHl OPH HEHCHPABHOCTSX Liened HANPSAXKEHHA B cxeMe
HCIIONIb3YeTcsi YCTPoHCeTBO GaokupoBku tuna KPb-12.

4. PaccmMaTpuBaeMast 3allluTa B CBA3H ¢ BLIIOJIHEHHEM
€e C BHIAEpXKKOH BpeMeHH HMeeT MepTBYIO 30HY NpPH Tpex-
(pa3HBIX KOPOTKHX 3AMBIKAHHSAX BOJM3H MeCTa YCTAaHOBKH
3alUThL. JlJsi mepexphiTHA MePTBOfl 30HBI NMPH HCMOJAB30-
BaHHH 3alllHTH B KAY€CTBE Pe3epBHOMN JONOJHHTENbHO K 3a-
LIHTe AOMKHO NpeAycMaTpPHBATbCA OJHO peje TOKa (BKJIO-
Yaerca B OAHY M3 ¢a3); NpH HCHO/Jb30BAHHH 3aLIHTHI B Ka-
yecTBe OCHOBHOI B COYETAHHH C TOKOBOH OTcedkom (uau
KOMONHHPOBAHHOH OTCEUKOH IO TOKY M HANPSIKEHHIO) pac-
cMaTpHBaeMasi MepPTBas 30HA IePeKpPLIBAETCS HA3BAHHBIMH
OTCEYKaMH.

5. B cxeme mpeAycMaTpHBaeTCsl YCKOpeHHe JIeACTBUSA
3aUIUTH OT YCTPOHCTBA (UALTP-pesie BaNpsKeHHUs IPSIMOR
nocjegoBarenbHocTy 6PH® (npunoxenue V) npH uCnojb-
30BaHHM 3aMIUThl B KadecTBe pe3epBHO, NOCKOJBKY MIpu
TaKO\l YCKOPEeHHH He ofecrneynBaeTcst CeJICKTHBHOE AefcTBHE
3alUTH. YKasaHHas Llelb BBOLUTCS TOJIbKO Ha BpeMs BhI-
BeJleHHsI U3 NeHCTBHS OCHOBHOI 3allUTH AN obecrnedeHusi
OTKJIIOUeHHs Ge3 3aMellJIeHHs] ONACHBIX MO YCJAOBHAM YCTOM-
YHBOCTH Tpex(as3HbiXx KOPOTKHX 3aMbiKaHHM.

Tlpn ucmomb30BaHHKM 3alUTHI B KauyecTBe OCHOBHOM
paccmarpyuBaemas uenb (pene 6PH®, IIPY u ortkmoyarw-
mee yerpoiicteo /4¥Y0) u3 cxembl HCKJII0UAIOTCH.

Cxema ONHOCTYNEHYaTol ANCTAHUHOHHOW 3aIUUTHI
aunny 110—220 x8 oT Bcex BMAOB MHOrofrasHmx
KOPOTKHX 3aMblKaHuil, BADHAHT 2—C NYCKOM OT yCTPO#HCTBa
duabTp-pesie Toka 06paTHOH NOCHEeROBATENbHOCTH

(puc. 11)

1. 3amura, BHIMOJHEHHAs NO paccMaTpHBaeMOH CXxeMe,
MOKeT NPUMEHATLCA AJS JUHUA ¢ ABYCTOPDOHHUM NHUTaHUEM
B ciydadx, kKorja He Tpebyerca GJOKHDOBKHM TNpH Kaua-
HIISIX.

3auuTa MOKET HCNOJb30BATLCS B KayecTBe Pe3epBHOH,
a B COYETAaHHH C TOKOBOH OTCEYKOH HJAH KOMOGHHHDPOBAHHOM
OTCEUKOM I10 TOKY YU HampsxKeHHIO, BHIIOJHEHHBLIMH 6e3 Bhl-
JEePXKKH BpeMeHH, — B KauecTBe OCHOBHOMH, B caydasx, Kor-
na ofecneynBaeTcst JOCTATOYHAS YYBCTBUTENLHOCTH YCTPOILi-
cTBa (uABTP-pene TOKa 06paTHOH MOC/ENOBaTENbHOCTH
tuna PT®-1 (wanpumep, IJjs1 3alUHMTBl KODOTKHX JIMHHUIL CO
CTOPOHBI MOIIHBIX CHCTEM).

2. Cxema OT/nHYaeTCs OT CXeMBbI mo pHC. 10 Haauunem
MycKa OT YCTpoicTBa (QUIBTP-Dese ToKa OGpaTHON nocne-
nosatenbuoctd (3PT®) tuma PT®-1, y KoToporo 3amsli-
KaloIuil KOHTAKT MNepelejaH Ha pasMuKawomWud. B cBsasu
C HaJIMY{eM TaKOTO NYCKa B cxeMe He Tpebyercst GJIOKHPO-
BaHHs OT YCTPOHCTBA GJIOKHPOBKH IIPH HEHCNPaBHOCTAX
ueneit HanpsiKeHHs ANst NPeROTBPAlUEHHs HENpaBHALHOIN
paboThbl 3allUTHl T[PH NOBPEXJAEHHAX lenefl HanpsIKeHHd,
YTO SIBJSIETCS NPEHMYIIECTBOM CXEMEl B CPaBHEHHH CO CXe-
moit no puc. 10. Omnako B cxeMe MpelycMOTPEH KOHTPO.b
HCTIPABHOCTH Henefl HANpSXKeHHs, OCYLLeCTBAseMbill ¢ HO-
Molllblo ycTpoiictBa THna KPDB-12, neiicTByiouiero Ha cur-
HaJL.

B cxeme npepycmarpuBaeTcst pene CONpPOTHBICHUS TH-
nma KPC-131, a ne tuna KPC-132 (xak B cxeme mo puc. 10),
nockoaeKy Ha pese THna KPC-l3l nMeercs BO3MOXHOCTH
BHIIOJHEHHA MEHbIIMX 3HAUEHHH CONpOTHB/EHMS cpabaThl-
BaHHUA, 4TO MOXKeET IOTpeGOBaTbCA NPH HCIIOJb3CBAHUK 3a-
IIUTBI HA KOPOTKUX JIHHHUAX,

3. Tlyck 3aluTBl OCYLIECTBJSETCSl NPH BCEX BHIAX
MHOro(asHbIX KOPOTKHMX 3aMBIKaHUH. YCTDOHCTBO (HABLTP-
pene 3PT® npu cpabaThiBaAHHH pasMBIKaeT Lenb OGMOTKH
npoMexyrounoro peae 9PII, xotopoe HOPMaNbHO HAXOXHT-
cA TOX TOKOM.

3*

Pene 9PI1 npu BosBpaTe BBOAUT B ACHCTBHE 3AMUTY
H pasMbiKaeT lenb pene JOPIIB, oCyIeCTBJSIOIUErO BO3-
BpaT cXeMbl NycKa uepe3 BpeMs mopsiika 1 cex.

4. B cxeMe mpeRycMOTpeHO YCKOpEHHe JeHCTBUA 3aliH-
Thl OT VCTpoi#icTBa (GHABLTP-pene HANPSAXKEHUs NPSIMOH mo-
caenoBaTtenbHocTy SPHP, HasHayeHHe H BBHIIOJHEHHE KOTO-
pOro aHajJoTHYHO TaKOBOMY B cxeMe mo puc. 10 (omuca-
HHe cxeMbl No pHc. 110, m. 5).

Cxema OAHOCTYNEHYATOH AHCTAHUHOHHON 3AIMUTH

auHua 110—220 x8 oT HECHMMETPHUYHBIX MHOTO(a3HBIX
KOPOTKHX 3amblKaHuii (puc. 12)

1. 3auiuTa, BHNOJHEHHAsi M0 PacCMaTPHBaeMOH cxeMe,
MOJKET NPHMEHATbCA B KayecTBe pe3epBHOH JJf JNHHUA
¢ JBYCTODOHHMM HHTAaHHEM B CeTAX, Fl¢ HAa OCHOBaHHH
ONmbiTa SKCMMIyaTaHH MOXHO He CYUHTAThCA C CHMMETpHY-
HBIMH KOPOTKHMH 3aMBIKaHHSAMH.

3amura MOMXKET HCIOJb30BATbCsl KaK B CEeTsX, rde He
TpefyeTcsi MMeThb GJOKMDOBKH NpH KauyaHHAX, TaK H B ce-
TAX, TAe AJs 3alHT, BHIOJHEHHHX C pese CONPOTHB/ICHHA
Apyrux tunoB (a e KPC-121, xak paccmaTpuBaemas HHXe
samuTa — ¢M. 0. 2), Takas GJOKHPOBKa Tpebyercs.

2. B cxeMe 3aUlUTH HCHOJB30BAaHO OAHO peJsie COHpO-
TuBnenus 3PC tuma KPC-121, neficTByoollee TOABKO NpH
HECUMMETPHUYHBIX KOPOTKHUX 3aMBIKAHHAX.

Brigepxka BpeMeHH 3aIUUTH OCYLLECTBJSETCSI ¢ NO-
Molibio peje 4PB.

3. B uensix MCKAIOUEHHs HeNMpaBHAbHOro cpabarsiBanns
3allUTHl NpPH HEHCHPABHOCTAX Ieneil HANpPSIXEHUA B CXeMe
UCHoJib3yeTcs ycTpoicTBo GmokupoBki Tuna KPB-12.

CxeMa TpexXcTyNmeHuaToli 3alHTbi ¢ NepBO H BTOPOH
JHUCTAHUHOHHBIMH CTYNEHAMH C NyCKOM no TOKy,
HCHOJB3YEMBIM JJIl OCYUIeCTBJEHH TPEeTbeil CTyMeHH,
s nuTamowero Konua auHum 110—220 xs
C OJHOCTOPOHHHM NHMTaHHEM OT BCE€X BHAOB MHOrogasHbIX
KODOTKHX 3aMbIKaHHM, BbIMOJAHEHHO# C HCMOJb30BaHHEM
TMNOBOH MaHeau sawutsl THHa [13-152 (puc. 13)

l. 3amuTa, BLINOJHEHHAs MO pPaccMaTpPUBAEMOHN cXeMe,
MOXET NPUMEHATHCH B KayecTBe OCHOBHOH AJf JUHHHA C OA-
HOCTODOHHHMM NHTAaHHEM NPH YCT2HOBKE €e Ha TOJIOBHOM
yyacTKe LEeMOYKH W3 ORMHOYHBIX JIMHHMA; 3allUTa MOXKeT
TaKXe MPHMEHATBCH B HEKOTOPHIX CAy4afx JASA JIHHHH
¢ IBYCTODOHHHM IMTaHHEM, KOTZa ITYCKOBOH Opral, BhIIOJ-
HEHHBI ¢ peJie TOKa, YAOBJETBOpHeT TPeGOBAaHMAM UYYBCT-
BHTEJIBHOCTH.

2. JucTaHUHOHHAS 3allUTa OCYIIECTBJEHA C IMOMOUBIO
ONHOI'0 pejle TMOJHOro conpoTuBieHus SPC (omHocucTeM-
HOE HCHOsHeHue), AefCTBYIOIIEro NpH BCEX BHAAX MHOrO-
(ba3HBIX KOPOTKHUX 34aMBIKAHHH M HMEIOLIEr0 COOTBETCTBYIO-
iI¥e MepeKNIOUeHHS B LensxX NepeMeHHOro TOKa M HampsaKe-
Hust (BMCTAHUMOHHEI opraH), AByX pene Toka 7PT u 8PT
(nyckoBoi OpraH) H ABYX peJe HanpaBJjeHHs MOIIHOCTH
2PM u 3PM, xoTopele B paccMaTpHBaeMoil cxeMe He HC-
nosb3yiores (o. 8,6).

Jns o6ecnedeHnss MoABeLeHUS K AUCTAHLHOHHOMY op-
raHy HanpsiKeHHWH H TOKOB, COOTBETCTBYIOLIHX MeT/Ie KO-
POTKOro 3aMblKaHH#, NYCKOBOH OpraH ROJKEH OCYHIECT-
BASITH 4eTKuit BbIGop moBpexieHnbix ¢a3. [leficTBue pene
NYCKOBOTO OPraHa H COYeTAHHSI TOKOB U HANpAXKeHHH, MOJ-
BOAMMBIX K pelle CONDOTHBJ/IEHHUN IPH DA3JHMUHBIX BHAAX
MeXAydasublX 3aMbIKaHH#, Aanel B Taba. 1.

3. lyckoBo#t opran 3aliuTh NpeIHa3HAYEH:

a) Ang yNpaBjieHUs TNEPEeKTIOUeHHSAMY B LENsx TOKAa H
HanpsXeHuss JAUCTaHIHOHHOro opraHa (pene 5PC) mpu
pasyMUHbBIX BHAAX MeXAY(DasHbIX KOPOTKHX 3aMblKaHHH;
MepPeKJIOUeHHe OCYIIeCTBASETCH IMPOMEXKYTOYHBIMH  pele
4PI11 u 4PI12;

6) mas YNpaBheHHs NepeK/IOueHWeM B LensAx Hamps-
JeHUs] JAMCTAHUMOHHOTO OpraHa /s Nepexofa ¢ YCTAaBKHK
nepBoit Ha YCTaBKy BTOPOH CTyreHH;
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Puc. 11. Cxema omHOCTYMEeHUYaTOR RHMCTAHUHOHHOH 3amuTel JMHuH 110—220 x6 OT Becex BHIOB MHOrO()a3HHIX KOPOTKHX 3aMbIKaHHM, BADHAHT 2 — C TMYCKOM
OT YCTPOHCTBa (QUABLTP-peJsie TOKa oOpaTHOH NOC/Ien0BaTEAbHOCTH.

1B — poikmouartenb; 27T — tpancpopmatTopsl TOKa; 3PT® — ycTpoiicTBO (HALTP-pesie TOKa OGpPaTHON NocaenoBaTeabHocTH THNa PTd-1; 4PC—6PC — pene conpoTHBAEHHS TH-
na KPC-131; 7 — ycTpoficTBO GNOKHDOBKH NPH HEHMCIpAaBHOCTAX Ilene#i Hanpsakenns THna KPB-12; 8PH® — ycrpolictBo (UALTP-pefile HanpsKeHUA NpPAMON MociAef0BaTeJbHOCTH;

9PIT — pene npomexyroyHoe Tuna PII-215; JOPIIB — pejse npoMmexyrounoe THna PI1-252; [/PB — pene BpeMenu Tuna OB-124;

12P[1B — pene npomexyrouHoe tThuna PII1-251;

13PY—15PY — pene ykasatennsnie tHna PY-21/0,025; 16¥0—18Y0 — ycrpoiictBa oTkaiodaioniue tHna HKP-3; 19CO — conporusienue aoGapouHoe 3 900 o tvna [13-50; 206U —215H~
6n0kn MénuiTatenbHnle THna BU-6; 22C[ — conpotuBnenHe moGapounoe | 200 os Ttuna [13-20.

ITpumMmedaHnnusa:

1. B ycrpo#ictee duabTp-pesie JPTP 3aMBIKAIOLHA KOHTAKT HOMKeH OBITh NepejesaH HAa pPasMbIKAIOLIHA.

2. IIIPIIB — XOHTaKT peNe YCKOPEHEst 3alluT.



B) IJA  OCYLIECTBJIEHHS
TpeTbell CTYHEeHHM 3allHTHl CO-
BMecTHO ¢ peae 6PT;

r) nas duxkcauun cpaba-
TEIBAHHSI AHMCTaHUUOHHOTO Op-
raga B 1epBbif MOMEHT KO-
POTKOrO 3aMbIKAHHS B 30He,
OXBaThHIBaeMOH BTOPOH CTy-
NeHbl0 3alIUTLl («MCHOBEH-
HBIH 3aMep»), B caydasx, Ko-
rra Takas ¢uxcauusa 1omy-
CTHMA.

4. Ilnst npenoTBpAlLeHUs
MOLBEJEHHST TOKA K pene
CONPOTHBJIEHHS N0 OKOHYAHHA
HepeK/JIoyeHHd B Lensx ero
HaNpsIXKeHHs, 4TO MOLJO Obl
MPUBECTH K  HENPaBHUJBHO-
My  cpabaTbiBaHHi0  3TOrO
peJe, TNpPeAyCMOTPEHO pene
4P[I5.

ITO pesie CAYKHT TaKKe
nns QuKcalHH TepBOHayaJb-
HOTO TIOJIOXEHHS MepeKoya-
townx peae 4PI11w4PII2 no-
cne HX cpaGaThiBaHUs [IPH
KOPOTKOM 3aMblKaHHH H npea-
OTBpallleHHH  MepeKJoUeHH i
3TUX pene npH hepexojax
IByX(¢a3HbIX KOPOTKHX 3aMbi-
Kanui B TpexdasHule. Pene
4PII5 Taxxe 3anmyckaer peje
BpeMeHH BTOPOH H TpeThed

CTyNeHell 3allHTH H pese
4PI14.

5. Ilepex/ouenue RUCTaH-
LIMOHHOTO  OpraHa  3aliuThl

B LENSX HANPSIXKEHHs OJ4 Ie-
pexoma ¢ yCcTaBKH Nepsol Ha
yCTaBKY BTODOH CTYIeHH OCY-
LECTBJISETCA NePeKJIoYaloliy-
MH KoHTakTamMu (4PI14;) pe-
ae 4PI14 ¢ 3amepJiieHneM INpH
Bo3BpaTte. B cxeme Ipeny-
CMOTpEHa BO3MOXKHOCTbL YBe-
JIMUEHHST 3aMelJICHHS IIPH BO3-
Bpate pene 4P[I4 BKIIOUEHH-
em conpotuBaenust 4C/H1

napaJieNbHO
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Puc. 12. CxeMa OAHOCTYNEHYATON AMCTAHUHOHHOM 3aIuTsl AHHHM 110—220 k8 OT HecuM-
METPUYHBIX MHOrogasHbIX KOPOTKHX 3aMBIKAHHH.

1B — prIKNIOYATEND;

2TT — tpancdhopMaTOps!
4PB — pene BpeMeHH THna 3B-124; 5 — ycrpoficTBO GJOKMPOBKH NPH HEHCH
Kenus THna KPB-12; 6PY, 7PY — pene ykasarteasHble THna PV-21/0,015; &

TOKA;

3PC — pene

CONPOTUBJIEHHSA
EQOBHOCTSIX neneit Hanps-

tuna KPC-121;

= YCTPOHCTBO OTKXIO-

varomee tuna HKP-3; 9C — conporusienue poGaBounoe 1200 om THna I1D-20; JOBH, 115H — Gnoku
ucnulTaTeabHble THNA BHU-6; /2PI1 — pene mpomexxyrouHoe Tuma PTI-23.
IMMpuMmeuwanue IIIPIIB — xOHTaKT pese YCKOPEHHS S3allHT.

ero oOMoTKe.

HJIH npe,uompame}mﬂ BO3MOXKHOCTH 3aMBIKAHMA KOH-
TaxkTa peNe CONMPOTHBJEHHS IIPH NEPeKNIOUeHHH B €ro Uemsax
HanpsixKeHus AJfA Nepexofa ¢ YCTaBKH NEPBOH Ha YCTaBKY
BTODOH CTYNEHH H pas3peryJupoBKe NEPEKMIOYaIOMUX KOH-
TaKTOB, 3aMBIKAOWHMH KOH1aKT 4PII4; IUYHTHPOBAH €MKO-
cThio 4C, a B Leny TOKa pese COMOPTHBJEHHs BBEHEH nepe-

XOJMHBI#l KOHTAKT 4PI14,.

6. Pene I0PIT ¢ukcupyer cpabartelBaHHe AUCTaHIIHOH-
HOTO opraHa KouTakToM IQPII; npu yCTaHOBKe NEepeMbIu-
Ku 135-143 («MrHOBEHHBI 3aMep»), ecjd Takas (UKcALUs

JOMycTUMa.

7. lnst cosnanust Ha peJie CONMPOTUBJEHHS TOPMO3HOTO
MOMEHTa, OfecneyHBalollero HajeXXHoe YAepKHBaHHe KOH-
TaKTa peje B Da3OMKHYTOM [IOJIOXKEHHH IIpDH OTCYTCTBHH
KOPOTKOrO 3aMblKaHHs B Harpy3oYHOM peXHMe, Ha aBTo-
TpancopMaToOp MORAETCS HANpsXKeHHe, NMOHHIXEHHOE ¢ To-
Mompbio J06aBOYHOro comporusneHus 4CJ2.

8. Tlpn HCmONB30BaHHH 3aMIMTHl AJs JIHHHH C OZRHO-

CTOPOHHHUM NHT2HHEM B CeTH C OOJIBUINM TOKOM 3aMBIKaHHS
Ha 3eMJII0 B CXeMe MaHeNH HOJKHO OHITh BHIIOJHEHO cJie-

nyloluee:

a) cHATH nepeMblukp [81-133 n 183-185 m ycranoBise-
Ha nepembiuka [81-185. YkazanHoe mpejfoTBpamaer cpaba-

Ta6anuwa |

CoueTaHHMg TOKOBR M HaNpAMEHR, NOXBOTHMEBIX
K pese CONPOTHBJIEHUS NPH PasJHUHBIX BHAAX

NOBpeXXeHUuS
= PaGotaior pene | K pere comporus-
e JeHHS NOABOLHTCA
Bup nospexgenus | ¥ 3
e npoMexy- Hanpga-
é g To«a '?om-me TOR KeHpe
L
Tpexdasnoe ABC | 6PT,| 4PIT1, | [o— 1y | Ue
KOpPOTKOE 3aMbi- 7PT,| 4PI12
KaHpe 8PT
3ambikaRHe AB | 6PT,| 4PI11 { [,— Iy | Uas
gexmy BBYyM3 7PT
a3aMH H JBYX- .
dasnoe sampia-| BC |7PT,| 4PII1, | 1.— 1y | Ue
HUE Ha 3eMJIO 8PT | 4PI12
CA \8PT,| 4Pr2 | I,—1, | Uea
6PT
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ToiBaHile pene 4PII5 u mopauy niioca ONEPATHBHOrO TOKa
Ha KOHTAaKT pesie CONPOTHBJEHHS NPH OAHOGA3HOM 3aMbl-
KaHUH Ha 3eMJio, YTO IPH NOC/IeAYIOLleM Mepexole Io-
BpeXaeHHs B AByxdasHoe MOIO Obl NMPUBECTH K Hempa-
BWJILHOMY AEHCTBUIO 3alIHTHI;

6) 3allyHTHPOBAHb KOHTAKTH OPraHOB HAMpPaBJEHHUS
momHocTH IPM—3PM (ycranoBieHbl nepembiuku 103-105,
103-113, 103-183).

B) BoiBeJleHO H3 JefictBusi pesne 4PII3 (cusATor nepe-
Mbiukn 106-104 u 108-104), xoTopoe CAYyKHT AJs NolBene-
HUA K pese CONPOTHBJEHHsS (ha3HBIX TOKOB H HanpsiXKeHWH
OpH YCTaHOBKe mMaHeau 3awHThl Tuna I13-152 nHa auHuM
B CeTH C MaJbiM TOKOM 3aMblKaHHs Ha 3eMJIo.

9. B cxeMe mpeAyCMOTpPEeHa BO3MOXKHOCTb HOMOJHEHHS
3aIUTHl YCKOpPeHHeM BTOPOH HJH TpeTbeil CTymeHu INocne
BKJIIOUEHMs BbIKalodaTens. IIpu yckopeHuH BTOPOH CTyneHH
3allHTHl B COOTBETCTBHH C pash. A, n. 16 peae compoTus-
JIeHHsi CJIellyeT NepekJiodyaTb Ha YCTaBKY BTOPOH CTyMeHH
A0 BKJIOYEHHs BbIKJjiouarteas. Jlasa sToro B nenud OGMOTKH
pene 4PI14, nepekjaoyaloIero LenH HAMpsXKeHUsd pejae CO-
NPOTHBJIEHHSI, TPEAYCMOTPEH  pa3MbIKAIOWHH  KOHTakKT

z A
006 )
91,2
. 8
007 #'/LZ_{.

IIIPIIB pene yCKOPEHHS 3aLIUTHl I10C/E BKIIOUEHHS BBLIKJIIO-
yareJs.

10. Beixognoe pene /IPII umeer yrepxuamouue o06-
MOTKH B LeNfAX OTKJIOUeHHdA. 3aMelJieHde NpH cpabaThiBa-
HHH 3TOTrO peJjie OCYIMECTBJAAETCH ¢ MNOMOLIbI0 AeMN(HUpYIO-
et OOMOTKH, B LeNH KOTOPO# HAXOJAHMTCS DPasMbIKAIOLLMA
koutakt I1PII,, npu s3ToM Haauune Aemndupymioueir o6MOT-
KM He BHI3bIBAeT 3aMeJJIeHHsl peje Ipu ero BO3Bpare.
3amenJeHHe Ha peJae BBOAMUTCA INpH YCTaHOBKe Iepe-
MBIYKH MeXJy ero 3axumaMu 9 u 10, Kak NoKasaHO Ha
puc 13

Il. VkasartenbHble pesne I5PY—I9PY ycraHOBJERB
B BHIXOIHBIX UensAx KaXXAOK M3 Tpex CTYNeHeH, a Takxke
B BbIXOJHBIX LIEMSX 3alLIUTHL

12. TIpu npuMeHeHHH pacCMOTPEHHOH 3alLMTHl Ha JH-
HUAX C JBYCTOPOHHMM QHTAHHEM MOXeT nOTpeboBaThCH
6/M0KMpOBaHHe €€ NPH KauaHuax. B sToM ciayvae KOHTakT
JOMOJHHTEJIbHO INPEfyCMaTpPUBAEMOrQ YCTpoicTBa OJIOKH-
pPOBKM BKJIOYaeTCA MexXAy saxumamu 139 u 143. Tlpu He-
o6xoauMOCTH GJOKMPOBAHHS TOJBKO NMEPBOf CTYMEHH yCTa-
HaBJIHBaeTCs Takxke nepembiuka 189-141.

4771 4741 4

3”62

908

8) Czemo yened  nepomenrozo mowa

I 110-220x8

a)lloscunowas cxema d) Cxema yeneu cuzwamuiayuu

Puc, 13. CxeMa TpexcTyneHyaTOHR SalHTHl C MEpPBOH H BTOPOR NHCTAHLHOHHBIMH CTYNEHAMH € NYCKOM MO TOKY, HCHOJIb
CTOPOHHHUHM MNUTaHHEM OT BCeX BHIAOB MHOFOCbaSHbIX KOpOTKHX SaMbIKaHHﬁ, BBIIIOJHECH
1B — suikmouartens; 2TT — rpaHcdopmaTopel Toka; [PM--3PM — pene MOWHOCTH THNA

MeXyTouHoe Tuma PI1-23; [/PIT — pene mnpomexyrtouHoe trnaPll-263; I2PB — pene Bpemenn THnma DB-122; /3PB — pese BpeMenu THn2
19P¥ — pene ykasaTennHnie THna PY-21/0,5; 20C, 2/C — xonmeHcaTophl 0,5 mxeh; 22CH, 23CHO —conpoTuBiaeHHA  RoGaBouHsle 500 om;

IlipuMeuanus:

1. CxeMa BBLIMOJHEHAa HA OCHOBAHHM 3aBOJCKOro 4yeprexa mno pHc. | uHbopmauuu OBK.460.029.04 c coxpaHenueMm OCHOBHbIX 0GO-

2, /IIPITB — KOHTaKT peJie YCKOPEHMS 3alluT.

gm mp-pob Happexcenus

wun #0~220x8

8)Caema  yeneu nepemennoz0  HANPANEAUS

3. B cxeme BBeleHO 3aMefJleHue Ha cpaGatmBanue pene I/PJ]] ycTtaHOBKOH NepeMEIYKH MexAy ero 3axkumamu 9 H 10.
4, TONCTBIMH JHHHUSIMH IOKa3aH KOHTAaKT peJie H COeMHEHHA, He OTHOCAUIHeCs K AZAaHHOH naHendH.
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HUMB-171A/1; 4 — xoMnnekT TpaHchOpMaTOPOR

CxeMa TPeXCTyNMeHYaToil 3alMTH ¢ NMepBOit M BTOPOH
DHCTAHUMOHHBIMH CTYNEHAMH C IYCKOM IO TOKY
H HANpPsKeHHIo, HCIOJb3YeMbIM AJsi OCYLIeCTBACHHS
TpeTbell CTyneHH, AJs NUTalOWero XoHua Jaunun 110—220 8
¢ OJHOCTOPOHHWM HHTAHWEM OT BCEX BHJIOB MHOrO(asHbIX
KOPOTKMX 3aMblKaHMM, BBHINOJHEHHONH ¢ HCNOJb30BaHHEM
THNOBOH nanean 3amwuTh THna MN3-152 (puc. 14)

1. 3amuTta, BBLIUIOJHEHHAsA MO pPacCcMaTPUBAEMOH cxeme,
MOJKET NPHUMEHSThCS [JIs JIMHME ¢ OXHOCTODOHHHM IIHTa-
HueM (a TakXe B HEKOTOPHIX CJAYyYasix ¢ JABYCTOPOHHHM
NUTaHWEM, CM. oNHcaHue cXeMsl no puc. 13, m. 1) BMecro
3aIUTH MO PHC. 13, Xorza TOKOBLIA IYCKOBOH OpraH mo-
cl1eHeil He YAOBJETBOPseT TpeGOBaHHIO YYBCTBHTEbHOCTH.

2. CxemMa oTaHMuaeTcss OT cXeMBl no puc. ‘13 Tem, uToO
B Hell MPEAYCMOTDPEHO ABa IYCKOBBIX OpraHa:

a) mycKOBOH OpraH Mo TOKY M HanpsAXeHHIO;

6) TOKOBEIl MYCKOBO# OpraH.

BTopo#t myckoBo#i opraH mpefHasHaueH AAA LEHCTBUA
B MaKCHMaJIbHBIX PEeXKHMax, KOI'fla pese HanpsiKeHHs mep-
BOrO NYCKOBOrQ OpraHa MOT'YT GLIThb HeJOCTATOYHO YYBCT-
BUTEJLHEIMH,

Jna ocylecTB/eHHsI YKA3aHHBIX NYCKOBBIX OPraHOB Ha
navesnd 3almurTel THna (134152 monosHuTenbHO YCTaHABAM-
BaloTCA:

.1

J0R

”"i“
R

MHUHHMaJbHble pede HanpsokeHus 3/PH—33PH, Bkaio-
YyeHHBIE Ha MexAydasHble HanpsXKeHUd, — LI IYCKOBOTO
oprana mno 1. 2,a u pejne toxa 34PT u 35PT, BKJIOUeHHbIE
Ha TOK (a3 cooTBeTcTBeHHO B u C, — And MYycKOBOro op-
raLa mo m. 2,6.

B Tex cay4asx, Korga IYCKOBOH oprad mo m 2,a (co-
nepxaluufi pene HanpsxeHua SIPH—33PH wn pene Toka
7PT wu 8PT) ynoBaerBopseT TpeGOBAaHHIO YYBCTBUTEAbHOCTH
BO BCEX pAacHeTHHIX peXHMax, NMyCcKOBOH oprar mo m. 2,6
He mnpeaycmartpuBaercs, T. e. pene 34PT u 35PT uckiio-
yaioTcst U3 cxembl. [Ipu aTom pese 6PT Takxke MOXeT GbITh
lICK/TIOYEHO H3 CXeMbl (CHATHEM HepeMmblukn 183-185).

8. ITapamerpel cpabaTpiBaHHS pejie ITYCKOBBIX OPraHOB
3alIUTH ONpEJEessioTes CIeAYIOWUMH YCJIOBUAMH:

a) pene 7PT, 8PT (u 6PT) — ycmoBueM OTCTPOHKK
OT TOKZ HarpyskH HOPMAaJbHOI'O PeXHMa;

6) peane 31PH—33PH — ycnoBHeM OTCTPOHKH OT MH-
HUMaJIbHOTO Hampsi)KeHHs B MECTe YCTaHOBKH 3alUHTHl B yC-
JIOBHAX CaMo3anycka JBHraTeseil nocje OTKJIOYEHHS BHeLI-
HEro KOPOTKOrO 3aMblKaHHS, a TaKxXKe OT HanpsXKeHus
MeXJy HENOBPEXKAEHHOH H NOBPEXIAEHHOH ¢ha3aMK TNpu
MeTa/UIMYecKuX  JABYX()asHHIX  KOPOTKHX  3aMbIKaHHSAX
(kak mpaBuMO, Npu ABYX(a3HbIX 3aMbIKAHMAX Ha 3eM-
JI0);
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2) Cxema  yenel  onepamubroz0  nocmosKHo2o  MOKA.

3YEMBIM [/ OCYILECTBJEHHS TpeTbeil CTYNeHH, NJIS IHTAIOWEro KoHua Junuu 110—220 x8 ¢ oxuo-
HOI ¢ HCIOJNB30BAHMEM THMOBOHA maHenu 3amuTthl Thuma [13-152.

H NpPOMEXYTOUHMX pene; 5PC

~ pesie conpotuBiaenusi; 6PT—8PT, 9PT, — pene Toka tHna PT-40; I0PIT — pene mpo-

3B-134; I4PY — pene ykasarenbHoe THma PY-21/220; I5PY—{7PY — pene ykasaTesibHHe THMNA PYy-21/0,025; I18PY,

1¥1I, 2YII — ycrpoticTra nepekaualomye THna HKP

3HaueHuiH, HCNONb30OBAHHBIX 3aBOROM.

-3; IBH—35H ~— Gnoku HcmbiTatenbHule Tmna BH-4.
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B) pene 84PT, 85PT — ycnoBueM OTCTPOAKH OT Ma-
KCHMAJIbHOTO TOKa HAarpy3ku ¢ y4YeTOM caMmo3amycka MABH-
raTejed.

IlpaBunbHOe meficTBHe MyCKOBOrO OpraHa Io I. 2,a mpu
3aMBIKAHUSIX MeXAY IBYMsi (azaMu uepes3 NEpPexOmHoe CO-
IPOTHBJIEHHE, KOI'ZAAa BO3MOXKHO 3HAUMTENbHOE CHYIKEHHE
HaOpsAXeHHA MeXAY OTCTalolledft IIOBPeXAEHHOH M Hemo-
BpeXkAeHHON (asaMu (umeeTcsl B BHAY INOBpexIeHHasa da-
3a, oTcTalollas II0 OTHOLIEHHIO K APYroii MOBPeXIeHHOH
tdase), HOCTHraeTca NOpPUMEHEHHEM CHelHaJbHOR CXeMbl
BKJ/IIOUEHHS KOHTAKTOB pesie HalpAXeHus, ofecneunBaoLlel
O/IOKUPOBAHKE pesle HANpsKeHHs, BKJIOUEHHOTO Ha Hamlpd-
JKeHHe MEXIY HEMOBpPEeXZeHHOH H OTCTAIOWeH MOBpeXIeH-
Hoi ¢asaMu (mompolGHee cM. ru. 5, pasz. A, m. 15,6).

34PT

d) Cxema _yened _nepemewnozo moka

110-220«8

;

a) loscyniowas cxema 9)Cxema yeneu cuzranusauuld

4, JleiicTBue pesjie IYCKOBOTO Oprana mo M. 2,2 u co-
YeTaHUd TOKOB M HANpsKeHuH, NMOJBOAMMBIX K pese co-
NPOTUBAEHUA NPU PABJMHYHBIX BHAAX MeXAY(hasHbIX 3aMbl-
KaHul, nagel B Taba. 2, mpUYEM pese HANpPSKEHHUA NYcKO-
BOTO OpraHa, KOTOpkle MOryT cpa6oTaTbh NpPH 3aMBIKaHHH
MeXIy paccMaTpHUBaeMBIMK (GasaMy depe3 mepexojHoe cOo-
IPOTHBJEHHE, YKa3aHbl B CKOOKaX.

B cxeMe npexycMaTpuBaeTcs BKJIIOUEHHE 3aMBIKAIOILErO
xonrakra 4PI1l; mocaezoBaresNbHO ¢ 3aMBIKAIOUWIUM KOH-
TakToM pese 8/PH pnsi obecnevenus neficTBus pene 4PI12
IpH 3aMblKaHuax Mexay dasamu B u C. B 3aBoackom
ucrnonHennu pene 4PII] ykasaHHBIHt KOHTaKT OTCYTCTBYeT.

5. Cnenyer OTMETHTb, YTO NPHHATAN CXEMa BKIKYEHUS
pene nanpsxkenus 3/PH-—-33PH ne obecrneduBaeT HaleX-
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8) Cxerma _yeneu nepemesroza _ KafipaxceHug.

HOH paboTH B 30He, OXBATHIBAEMON BTOPOHM CTYIEHBIO 3a-
IUKWTEL, TIDK THepexole 3aMblkaHua Mexny ¢asamu A u B
B TpexdasHoe KOPOTKOe 3aMEIKaHUe.

B MoMeHT mepexoma NnpoucxoAuT cpabaThiBaHUE peJje
82PH, KOHTaKT KOTOPOro MOXKeT (ecau He cpaboTajo peje
33PH npu BO3HUKHOBEHHH 3aMbIKaHHA MeXny ¢asamu A
¥ B) KpaTKOBpeMeHHO pPa3OMKHYThb LENb OGMOTKH pesne
4PI11, a nocaeaHee B CBOK Ouepefib CHHUMAET TOK H Halps-
JXeHHe ¢ pese conpoTuBaeHuss SPC u paspeiBaeT Lelb
o6MoTKH pene 4PJ[15. Tlpu 3TOM BpeMs AeHCTBHS 3aluTh
yBeJuyuBaeTcs (IPOHUCXOAMT «cOpoc» BpeMeHH BTOpPOM CTy-
nesy 3amuTsl Ha pesne J2PB). Bo3MoXHO Takke KpaTKo-
BpeMeHHOe cpaGaThiBaHKHe pesie COMPOTHBJIEHHS H3-3a HEOJX-
HOBPEMEHHOrO pa3MbiKaHHs KOHTaKTOB pene 4PI1] B uensix
TOKa H HaAmpsKeHHs 3TOro peJjie, MO3TOMY €CJAH paccMmar-
prBaeMblil nepexoj NpPOHU3OHAET A0 MOMEHTa MepeKJIoueHUs
pejie CONpOTHBJIEHHSI HA YCTaBKY BTOPOH CTYMEHH WJIM noc-
Ji¢ 3aMBIKaHHA KOHTaKTa pejie BpemeHu [2PB BTopoit CTy-
NeHH, TO 3TO MOXeT BHI3BAaTb HENPaBUJIbHOE HEHCTBUE 3a-
HIHTHL.

6. B Tex peakux cayyasx, Korjia NMpEMeHEHHbLI B pac-

CMOTpPEHHOH CXeMe IYCKOBOH OpPrad He YLOBJIETBOPSET Tpe-
60BaHNIO YYBCTBHTEJNbHOCTH, MOI'YT HCIIOJIb30BaTbCH Gosee
C/JIOXKHEIE CXeMbl 3aIUKTHI IO puc. 4—38.

Cxema AByXCTyneHYaTo# 3aINUTH C NepBOi
JAUCTAHUHOHHOH CTYMNEHbl0 C TOKOBLIM NYCKOM,
HCNOJb3YEMbIM JJIst OCYLIECTBJACHHS BTODOHl CTyneHw,
aas nuTalomero konuna Jguaun 110—220 «s
C OJXHOCTOPOHHMM MNHTAHHEM OT BCEX BHAOB MHOTO(asHLIX
KOPOTKMX 3aMblkaHui (puc. 15)

1. 3amuTa nOo paccMaTpPUBAEMOK cXeMe MOXKeT mpume-
HATbCS B COUYETAHHM C TOKOBOH OTCEYKOR MJIH KOMOUHHPO-
BaHHON OTCEYKOM 10 TOKY M HANpPSAXKEHHIO, BBLIIOJHEHHBIMU
Ges BBIAEPKKH BpeMeHH, a Takxke 6e3 HHMX, B KauyecTBe
OCHOBHOH JJsi MUTAIOLEr0 KOHIA JHHHA C OAHOCTOPOHHHM
IHTaHHEM.

2. Tllepsas (AMCTaHIMOHHAA) CTYNEHb 3aLUUTEI OCY-
UlecTBJeHa ¢ HOMOLLLIO OJHOTO pene conpoTuBjieHHss 6PC
tuna KPC-111 (oAHOCHCTEMHOE HCIOJHEHHE), BKJIOUYEHHOTO
Ha pasHOCTb TOKOB ¢a3 A u C u Ha Mexay¢asHoe Hanps-
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¢) Cxema uemey  onepamubraza  nocrmosnio20_(Mora.

Puc. 14. Cxema TpexcTynmeHyaToH 3alluThl ¢ NEPBOR M BTOPOH AMCTAHIUMOHHBIMH CTYNEHAMH C NYCKOM IO TOKY M Hamnpaxe
koHUa JauHHK 110—220 k8 ¢ OZHOCTODOHHUM NIMTaHHEM OT BCEX BUAOB MHOTO(A3HBIX KOPOT

1B — phikaouatenn; 27T — rpanchopmatopet Toxka; IPM—3PM — pene wmommoctu tuna HIMB-171A/1; 4 — koMnaexr TpaHcHopMaTopoB H
3/1PH—33PH — pene Hampskenua tana PH-54/160; J0PIT — peae npomexyrtouxoe Tuna PI1-23; [/PIl — peje npomemxyrodHoe ruma PIT-253;
PY-21/220; 15PY—I7TPY — pene yKasaTeanBbie Ttuma PY-21/0,025; [8PY, 19PY — pene ykasateabHeie THna PY-21/0,5; 20C, 2/C — XoHAeHCATOPS!
HKP-3; 1BH-—35H — GI0KH HCHRE

IIpuMedanns:

1. Cxema BhIMONHEHa Ha OCHOBaHHH 3aBOJICKOrO yeprexa no puc. 1 undopmaunuu OBK.460.029.04 ¢ coxpaHeHHeM OCHOBHHIX O6O3Haue

2. Pene 31PH—33PH u 34PT, 35PT ycraHaBiHBAlOTCS BHe NaHeJH 3aumuTel tHna I13-152.

3. Pene 4PI1! poaxHOo ObiTb MAONOJHEHO OAHHUM 3aMBIKAIOUWIUM KOHTAKTOM.

4. IIIPIIB — XOHTAKT peJie YCKOPEHHS 3alliuT.

5. B cxeMe BEeleHO 3aMelJjieHHMe Ha cpabatbiBaHHe pefe [/PIT ycTaHOBKOA nepeMbIdKH MEXAY erosakumamu 9 u I0.

6. TOJCTHIMH JHHHAMH NOKasaHBl AONOJHHUTENbHO YCTaHaBJIHBaeMbe peJieé M COEXHHEHHSA, & TaKKe KOHTAKTH pejle, He OTHOCAIHECA

40

HHIO, MCIIO/Mb3yEeMbIM AJA OCYLUECTBAECHUS TPETbeH CTYNeHu, A NHTAIOWero
KHX 3aMbIKaHHH, BEITOMHEHHOH C KCIOJB3OBAaHMEM TMNOBOH NaHead 3auluTel Tuna I13-152.

NpPOMEXYTOUHHIX pene; SPC —peae conpotuBaenus; 6PT—8PT, 9PT,, 84PT, 35PT — pene toxa Ttuna PT-40;
12PB — pene  BpeMend THna DB-122; I3PB — pene ppemenn THrma 2B-134; [4PY — pene ykasarennHoe THNa
0,6 mxep; 22CH, 23C[ — conmpoTHBieHus RoGaBouHnie 500 ox; 1¥II, 2YII — yeTpoiicTBa mNepexaiovalollde THNA
TaTesbHble THMa BH-4,

HHY, HCNOJB30BaHHBIX 34BOIOM.

K ZaHHOH MaHesau.
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g) Cxema _yened  nepemenrozg moKa U HONpRWENGS-
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Puc. 15. Cxema ABYXCTYIEHUATOH 3alIMTH ¢ MepBOil AUCTAHUMOHHON CTYNEHbIO C TOKOBLIM TYCKOM, HCNOJB3YEMBIM AJISt
OCYIeCTBNEHHsi BTOPOH CTYMeHM, I/ NUTaoulero KoHua JuHMu 110—220 k6 ¢ OZHOCTOPOHHHM INHTaHHEM OT BCEX BHAOB
MHOroasHblX KOPOTKHX SaMBIKaHHH.

!B — ppikmiovatenn; 2I'T — tpaHcopmaTopsl Toka; SPT—5PT — pene Toka Tuna PT-40; 6PC — pene conporHeaenns tHna KPC-l1L;

7PB — pene Bpemenu THna DB-122; 8PI/—I2PI] — pene npomekyTouHble THna PII-23; /3PY—I5PY—pene ykasartenbHnie THma PVY-21/0,025;

/6CA — conpoTupaeHue noGaBouHoe 1000 om; I7Y0, 18YO — ycrpoiicTsa orkaiovaioune tuna HKP-3; /95H — Gnox HCObITATENbHBIA THIA
BH-6; 206H—6nox ucnpiTaTenbHuit THnoA BH-4.

MMpuMmeuanus:

1.B

2. 3

3. Ona ocyulecTsNeHHR IUYHTHPOBAHUSA

BLIBOOBI KOHIIOB 5THX OGMOTOK corjacHo pue, 15,6,
4. IIIPIIB — KOHTAaKT peJe YCKODEHHS 3alIHT.

JKeile NeTJd KOpPOTKoro 3ameikamus (ta6a. 3), moasoau-
Moe nyckoBeIM opraHoMm (peae 3PT, 5PT u 8PII—I0PII).

IIpu KOpPOTKHMX 3aMBIKAHHAX MeXAYy TpeMs dazaMu H
mexay (aszamu C 1 A B cooTBeTCTBHH ¢ Tabs. 3 u puc. 15
HanpsiKeHile NOABOAHTCA K 30% BHTKOB NMEepBHYHOH O6MOT-
KH aBToTpaHcdopmaTopa HanpsixKeHHs 6TH peje CONpOTHB-
JeHus, a He K 100% BHTKOB, KaK NPH KOPOTKHX 3aMblKa-
nuax mexay dasamu A u B uan B u C. Ykasanuoe npe-
AYCMOTpeHO ansi o6ecrneueHus OAHHAKOBLIX 3HAUYEHHAl CO-
NPOTHBJEHHI Ha 3axkHMaxX peje NMpH Pas/HYHBIX BHAAX NO-
BpeiKIeHus.

IMpu sTOM CNeAyeT YYuTHIBATb, YTO NMPH KOPOTKOM 3a-
MbiKaHEM 3a TpaHcopmatopoM Y/ B ciayyae oOTKasa
B JeliCTBHH OJHOTO H3 pejie TOKa MYCKOBOrO OpraHa 3amep
pene COMPOTHBJEHHs, BKJIOUEHHOrO IO paccMaTpHBAaEMOH
cxeMe, MOXET OKasaTbCsi NPEYMEHBIUEHHLIM B Mpelese

BV 3 pas (npuioxenne VI). YKasanHOE AOMKHO Yu-
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pene I2PIIB onMH 3aMblKalOmufl KOHTAKT KO/MXKeH ObITh NepeneNaH Ha pDasMBIKAIOULHA.
amMpiKalOWUK 6e3 BHIAEPXKKH BPEMEHH KOHTAKT pene 7PB nosKeH OuITh NMepelenaH HA pa3MblKalolHiA,
KOHTaKTOM 7PB; 0o6MOTOK TpaHcpeakTopos 67%/ H 6Tx2 RONXKHEL ObITh NPEAYCMOTDPEHbE

THIBATBCS BhIGOpe cpabaTbiBaHHUSA
pene.

B Tex cayuasx, Korla MpH TakoM BHIGOpPE COMPOTHB-
Jenust cpabaThiBaHUA 3alUuTa He obecneyuBaeT TpebyeMyio
quCTBIrITEJIbHOCTb K IIOBI)E)K}.'LGHHHM B KOHIIE 3alUHIIaeMOoro
yuacTka, lenecoo6pasHo NPHMeHSThL cxeMy, He obgaznaio-
WYI0 YKa3aHHBIM HENOCTAaTKOM M IIpHUBENEHHYIO B INPHJIO-

)enuu VII (puc. T1-11).

3. ToxkoBble lenH pesne CONMPOTHBJIEHHS B HOPMAJIbLHOM
pexuMe paboOThl IIYHTHPYIOTCR pPasMBIKAOLIUM KOHTAaKTOM
pene Bpemern 7PB; 3TOoT KoHTakT 7PB; pasMmblkaercs 6e3
3aMe/lIeHnss nocjie cpabaThiBaHHA IPOMEXYTOYHLIX peJe
8PIT u 9PIT wan 10PII, npon3BOIsIINX NePeKJIIOYEHHs B Lie-
NAX HanpsXKeHHA Dene CONpOTHBJEHHA. YKasaHHOE NpenoT-
BpallaeT HelpaBHJbHOe cpabaThiBaHHE pese COMPOTUBIEH S,
KOTOpOe MOTJIO Obl MMETb MECTO H3-3a MOABENEHHsT K HeMy
TOKa MOBPEXJEHMS DaHbllle, YeM HaNpPsKEHHS.

npu CONPOTHRIEHUS]



Ta6auuna 2

CoYyeraHuss TOKOB M HanpAWEeRHH, TOABOJXUMbIX
K peJie CONPOTHBJIEHHN UPHA PASTAHYHLIX BHAAX

Ta6auna 3

CoyeTaHHA TOKOB M HaNpmKeHHH, HOABOXUMbIX
K pejie CONpPOTHMBACHHA NPH Pa3AHYHBIX BHAAX

UOBpPeX BeHHA NOBpeX ieHHsA
: K pexte conpo- ' K pede conmpoTHs-
s % E’; PaSoraioT peJje ngl;s;:(r);ﬂﬂ}frs:: . B » E g PadoTaior pene nenna nonaoﬁ: ';rTcBﬂ
noBpexienus | 33 poe. WA NOBDRKICHHR | X § mpoMe-
§ ) Toka | HAOPH- | seyyoy. Tok | Hanpd- & o TOKa KYTOU~ TOK Hanps-
E weHBAd | fye HeHHe L HblE HeHpe
Tpexdrasuoe | ABC | 6PT, | 31PH, 4PIT1 | . —iy| U, Tpexdaswoe | ABC | 3PT, | 8PII, |[.—1I.| U*,,
KOPOTKO® 7PT,| 32PH, |4PI12 KOPOTKOE 3aMbl- 4PT, | 9PI1,
3avbiKaHUe 8PT | 33PH KaHue SPT | 10PIT
3avwikanue | AB | 6PT, | 31PH, |4PI11| jo—1y | Uas 3ambikanue AB | 3PT, | 8P, Io | Ua
Mexay ABY- 7PT |(33PH) MeXRY  ABYMS B5C ;g; %’gﬂ
. . BYX- s ” y
Ig“’jlg’ya;;ri BC |7PT,|s3PH, 4PI1| 1—1y | Ues $§§§f§§ ouhy 5PT —le | Use
HO® 3aMLIKA- 8PT | (32PH)4PI12 sue Hasemmo | CA | 3PT, | 8PI, | I.—1.| U*,.
aue vasemnio| CA | 8PT, | 32PH, 4PI12\ | __{. | U.. SPT | 9P,
6PT |(3IPH) 0PI

4. Jllna cosmaHus Ha DPeNe CONMPOTUBJIEHHS TOPMO3HOro
MOMeHTa, 00eCneuHBaIOLIEr0 HaJeXXHoe Y/epKHBaHWe KOH-
TaxkTa peie B PAa30MKHYTOM MOJIOXKEHHH FDH OTCYTCTBHK
KOPOTKOTO 3aMbIKaHH{si B HAarpy30YHOM peXuMe, Ha aBTO-
TpaHchopMaTop nojaeTcs HaNpAXKEHHe, NOHHXKEHHOe C [Oo-
MOWbl0 AoGaBoyHoro conpoTusiaeHus I7CJ. YxasauHoe
06aBOYHOE CONMPOTHBJEHHE BBIGPAHO TaKHM 0o0pasoM, uTo-
6bl ofecrieuHBasach TepMHUYECKass YCTOHMHBOCTL pele,

* Hanpaxenne NOABOXATCH K 5)% BHTKOB MNEPBHUHOH OGMOTKH
aBTOTPAHCHOPMATOPA HANPAMKEHHA DPES€ CONPOTHB/IEHNSA.

5. BEIAep:KKa BpeMeHH NepBoil W BTOPOi cTyneHell 3a-
IIMTHl OCYLIECTBJSETCH € MOMOILI0 pene Bpemenu 7PB,
samyckaemoro ot pese Toka SPT u 5PT nyckoBOoro opraHa.

6. 3awura BoOMHeHa ¢ ¢uKcauued cpadaTHBaHUA
JAHCTAHUMOHHOTO opraHa («MCHOBEHHBIl 3aMep»), ocyilecT-
BJIsIeMOH C MOMOILbIO MpoMexxyrodgHoro peae I/PIl B cay-
yagx, KOrna Takas ¢ukcauus AONyCTHMA.
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Puc. 16. XapakTepuCTHKH BbiZep:KeK BPEeMEHH TpeX-, ABYX- M OLHOCTYNEHYATHIX NHCTAHLHOHHBIX SAILHT.

TMipuMeuatue XapakTepHCTHKH BHILEPHKEK BpeMeHHW I, 2, 8 Ha puc. 16,6—/ OTHOCATCA COOTBETCTBEHHO K 3aliuram [,

puc. 16,a.

2, 3

43



7. B xauecTBe BTODOH CTYNeHH B paccMaTpHBaeMoOH
cxeMe MpefyCMOTpeHa MaKCHMalbHas TOKOBas 3alluTa, AJs
BHIMOJIHEHHs] KOTOPOH HCHOJb3oBanbl pese Toka 3PT u 5PT
AYCKOBOIrO OpraHa nepBoft CTYNeHH 3alIuThl W pejie ToKa
4PT, pxJiouYeHHOe Ha TOK ¢aswl B, mpeaycMoTpeHHoe AJs
NOBHIIEHHUS YVBCTBUTEJIBHOCTH 3aIIHTH K MOBPEXKIEHHAM 32
TpaHc(OopMaTOpaMH NPUEMHOHR MOACTAHLHH.

CxeMma BolnoJiHEHa TakUM o6pa3oM, YTO B caydae cpa-
GaTbiBaHUA TOJBKO pejle ToKa 4PT 3amycKaloTcsi NPOMeEXKY-
Tounble pene SPIT u 9PI1, koTopble MOABOAAT HANPAKEHHE
K pene CONPOTUBJEHHS TaKxke Ipu cpabaThiBaHUM pene
toka SPT myckoBOoro opraHa (BK/IOUEHO Ha TOK ¢a-
3ul A).

YKazanHoe HeoGXOAMMO AJs NpenoTBpallleHus Hernpa-
BHJIBHOTO cpabaThiBanusl pene 6PC, xoropoe Morao Gwl
MMeTb MeCTO INOC/ie DasMBIKAHUS pa3MbIKaoOllero 6e3 BhI-
JEepXKH BDEeMeHH KOHTaKTa pene BpeMenn 7PB (BbI3BaHHO-
ro cpabarniBarueM pene 4PT7), ecnn OBl NpU 3TOM K pednie
He NONBOAUNOCH HAalPSIXKEHHUE.

Tlpr cpaGaThiBanuu pene Toka 4PT u 5PT (3ambika-
Hue MeXay ¢azamu B u C) 3amycKaercs TOJbKO NMPOMEXY-
TouHoe pene IOPIl ¢asnt €. Yka3axnoe obecrneynBaercs
C IOMOMIbIO Pa3MbIKAIOIEro KOHTaKkTa pene S5PT, 6J0KupyIo-
Iero Lemb 3anycka NpoMexyTouHbIX pese S8PIT u 9PII or
pene 4PT v npefoTBpaIaioLlero HeNpaBHIbHOE NMOJABENeHNe

HanpsiKeHHss K peJjieé CONpOTHBJEHHS B PaccMaTPHBAEMOM
ciay4ae.

8. B cxeMe mpenycMOTpPeHO YCKOpeHHe INepBOH cTyme-
HH 3aHIHTHI NOCJIE BKJIOYEHHs! BHIKJIOYATEJs.

9. B cxeme npexycMOTpeHO OTKJIOYalolilee YCTPOHCTBO
19¥0 B penu nepBoil (AMCTAHIHMOHHON) CTYNEHH 3alUHTHI,
no3BoJasiollee BHIBOAUTL U3 [AEACTBHS 3TY CTyNeHb MpPH He-
HCIIPABHOCTSIX Lieneil HanpsikeHus. YKaszaHHOe HeOOXOAHMO
B CBfI3M C TeM, UTO paccMaTpuBaeMast NUCTAHLHOHHAA 3a-
IIMTAa MOXKeT HeNnpaBHABHO cpaboTaTe NpM TaKUX HEuC-
MPaBHOCTAX U BOBHMKHOBEHUM IOBPEXIEHHS BHe 30HEI Hel-
CTBHL 3TOH 3alLUTHI.

10. B cayuasix, eciad HUCIOJB3OBAHHBIA B cXeMe TOKO-
Bblff MYCKOBOH OpraH He YJOBJETBOPsieT TPe6OBaHMIO UYB-
CTBHTE/BHOCTH, PAaCCMOTpPEHHAs 3alllUTa JOJKHA BhHINOJ-
HATbCA C NYCKOM M0 TOKY W HANPSIKEHHIO, KaK 3TO IOKa-
33HO B cxeMe Imo puc. 14.

11. TIpu uCHOAL30BAHUH PACCMOTPEHHOM 3alUUTEI Ha
TYNHKOBEIX JIMHUSIX NepBas (JAUCTAHUHOHHAA) ee CTYNeHb
BBIDOJIHSIETCA G€3 BHILEP2KKH BPEMEHH.

Ilpu sToM ¥3 CXeMBl MCKJAHOUAIOTCH (HKCcAlUA HayaJb-
HOro 3HaueHus1 conpoTussaeuns (pene 11PII) u uenm ycko-
peHHs mocJe BKJIOUeHHs BHIKJIIouatTens (pene /5P u xoH-
takT [//PIIB), a B KauectBe pene 7PB w I2P]] ucnounb-
3YIOTCS COGTBETCTBenlo peJje THnoB IB-134 u PII-251.




r1ABA BTOPAHA

CXEMbl JUCTAHUUOHHOW 3ALUTDLI
NMAPAJIJIEJIBHBIX JIUHUH 110—330 k8 B CETHX
C BOJIbIHUM TOKOM 3AMbIKAHUSA HA 3EMJIIO

B HacTosllelt rsaBe PACCMOTPEHbl NPHHLUMIBI BHIIOJ-
HeHUs ¥ OCOOEHHOCTH cXeM MAMCTAHUMOHHOH 3allUTHl IBYX
napajienbHBIX JUHHH OT MHOrO(asHbIX KOPOTKHX 3aMbiKa-
HMH AJIS cayuas, KOrja OHa BBINOJHEHa OOLHM KOMILIEK-
TOM C BKJIOUGHHEM Ha CYMMY TOKOB o6eux JHHHI (CyM-
MapHas 3alluTa).

Ha puc. 17 nana cxema TpPeXCTYINEHYaTOH CYyMMapHOH
AHCTAHIMOHHON 3aLlHTHl ABYX NapaJuiejbHBIX JguHu# 110—
220 k8 OT Bcex BHAOB MHOrodasHbiXx KOPOTKHMX 3aMbIKaHHI,
BHITIOJHEHHON € HCMOJIb30BAHMEM THIIOBOH NaHe H 3allUThl
tuna [13-159.

Ha puc. 18 u 19 panHbl cxembl JABYXCTYNEHYaTOH CYM-
MapHOH ANCTAHHMOHHON 3allUTHl ABYX NAapajJeJbHbIX JH-
Huit 110—220 x8 OT Bcex BHAOB MHOroasHelX KOPOTKHX
3aMBIKAHHA C TpeMs OJHO(A3HHIMHM HaNpaBJeHHbIMH peie
conporuBaenusi tuna KPC-131, BbImosHeHHOH ¢ HCHOJb-
30BaHHEM THMOBBHIX KOMILJIEKTHBIX MNaHeNedl  3aliHThl:
Ha puc. 18— maHenun Tuna OI13-624-64 (c nyckom or
yeTpoiicTBa G.IOKMPOBKM Tpu Kauakuax tuna KPB-124),
Ha puc. 19— maueay tuna 2I13-632-64 (c myckom or
ycrpolicTBa ¢uabTp-pesie TOKa OOGpAaTHOH MOC/AeNOBaTelb-
HOCTH).

Ha puc. 20 naHa cxeMa TpexcTyNeHYaToOH cYMMapHOMH
3alUuTHi OT BCceX BHAOB MHOroasHelX KOPOTKHX 3aMblKa-
HHfI ¢ mepBO# H BTOPOH MJHUCTAHUHMOHHEIMH  CTYNEHAMH
C MYCKOM IO TOKY, HCIOJB3YEMBIM JAJf OCYHIECTBAECHUA
TpeTbell CTYNEHH, AJIi MHTAIOUIero KOHIA JBYX NapajJeb-
Hboix JuHui 110—220 x8 ¢ OAHOCTOPOHHHM NMTaHHEM, BbI-
NOJHEHHON C HCIOJb30BAHHEM THIIOBOH MNaHeNyu SalluTh
tuna [13-152.

Ha puc. 2] naua cxeMa [IBYXCTymeHYaTOH CYMMapHOH
3alUUTH OT BCeX BHAOB MHOro(asHblX KOPOTKMX B8aMbiKa-
HMI C TepBOM JUCTAHLUHOHHOA H BTOPOH TOKOBOH cCTyre-
HAMU JAAs NUTAIOIIEro KOHLA ABYX TYMHKOBBIX NapaJienb-
HBIX Jguail 110—220.

A. IPUHUMUIBl BBHINMOJHEHUSA CXEM 3AIIUTHI

1. Ha napannienbHbIX JHHHAX AUCTAHUHOHHAA 3alluTa
MOJKeT HCHOJb30BaTbhCs B KayecTBe:

a) OCHOBHOM 3aluTH (B psfe CAyuyaeB MOXKET BHIIOJ-
HATb TakKxe GYHKUMH pe3epBUPOBAHUA  MpPELbIAYIIEro
yyacTka);

6) pesepBHOH 3alUHTHI HPH UCNOJL30BAHMU B KayecTBe
OCHOBHOH nomnepeuHoit JAHdbepeHIHaNnbHON HanpaBJeHHOH
samuTH (B paccMaTpHBaeMoM cJydyae JHCTaHLHKOHHAs 3a-
1HTa SBASETCH OCHOBHOH NpH paboTe OAHON JNHHHH);

B) pe3epBHOH 3alIUTHl IIPH MHCMNOJb3OBAHMH B Kaue-
CTBE OCHOBHOH 3aluThl, o06ecHeuuBalOULIel OTK/IOYEHHE
6e3 3aMedJIeHHA NMOBPEXJAeHHi Ha BCEM NPOTSAXKEHHH 3aLlu-
I2eMOr0 y4acTKa (BBICOKOYACTOTHBIE, NMpojoabHag audde-
peHLHANbHASA 3alUTH U T. I.).

Samura no nm l,a ¥ 1,B BLHINOJHAETCR OTJENbHBIMY
KOMIIJIEKTAMH Ha KaXAYIO JIHHHIO 10 CXeMaM, NPHBeleHHbIM
B ra. l: samura mo n. 1,a—no cxemaMm puc. 1—9 u 13—
15; samura no n. [l,B—mo cxemam puc. 4—8 u 10—I12,
HCTIOJIb30BAHHE HJA 3allUTH nMo n. 1,B cxem mo puc. 1—3
¥ 9 Hellesecoo6pa3sHo BBHAY GOJBLIOA CJAOXKHOCTH 3TOroO
BapHaHTa M O6oJblliefi NPEANOYTHTENIBHOCTH TNPHMEHEHHs
B TeX Xe YCJOBHAX HHCTAHLIHOHHOM 3aLUHMThI, BHIMOJHEHHOH
C HCIOOJb3OBAHHeM MaHejed 3amurel THHOB I13-158,
I13-157, T13-159 u M[3-500 ¢ moGaBieHHEM BHICOKOYACTOT-
HO#l GJIOKHPOBKH.

3amura nmo mn. 1,6 BHIMOJMHAETCH OGUIMM KOMIJIEKTOM
C BKJIOUEHHEM Ha CYMMY TOKOB o6Geux JMHHE (cyMMapHas
JABYX- WJH TpexcTyneHuaTas 3allluTa) IO cXeMaM, IpHBe-
JEHHbIM B HAcCTOsillell rjaBe, HJIH OTAGJbHBIMH KOMILIEKTa-
MH Ha KaXAYI0 JIHHHIO NpPH NPHMEHEHHH OJHOCTYNeHYaToi
LHCTAHIHOHHOH 3AalUHTHI MO CXeéMaM, NPHBEJEHHBIM B IJ. |
(mo puc. 10—12).

2. JlucTaHUHOHHAas 3aliuTa mO H. l,a MOXeT mpHuMe-
HATBbCS B C/y4YasX, KOrAa NPH ee HCIOJb30BaHHH obecnedH-
BaeTCsl COXPaHEHHWe YCTOHYHBOCTH CHCTEMHI H KOTJa IO yc-
JIOBUSIM DPabOTHl C€TH HEAONMYCTHMO HCIOJIb30BaHHE 3allUThI
no n .1,6, HanmpuMep, €CAH BO3MOXKHa pasjesnbHas pabora
3allMIIaeMbX JHHAH (MPH OTKJIOYEHUH IIHHOCOEIHHUTE/b-
HOro BHIKJIOUATENS HA OJHON W3 NOACTAHLUH, Ile 3alliH-
uraemMble JHHHY pasBefeHbl Ha DPAa3Hble CHCTEMbl LIMH) HJH
IJINTEeNIbHOE OTKJIIOMeHHe OAHOM W3 JIMHUEA ¢ OJHOro HJH
JBYX KOHIIOB.

[Tpu sTOoM mnpuGAMIKEHHO B COOTBeTCTBHH ¢ [1¥3,
n. I111-2-85 MOXHO NpPHHUMATH, YTO YCTOHYMBOCTb COXpa-
HAGTCS, €cJH NPH Tpex(pasHbIX KODOTKHX 3aMBIKAHHSIX Ha
3allMilaeMblX JIHHHAX, OTKJIOYaeMBIX C BBIIEPIKKOH Bpe-
MEHH, 3HAYeHHEe OCTATOYHOTO HATMPSKEHHs B Y3JOBBIX TOU-
Kax cucTeMpnl (Hampumep, AJf NapaJjiesnbHbIX JHHHE ¢ ABYV-
CTOPOHHHUM NHMTAHHEM — Ha IIMHAX NOACTAHIHH, CO CTOpPO-
Hbl KOTOPO¥ YCTaHOBJIEHA paccMaTpuBaeMas 3allluTa) 60Jib-
ie 0,6 Unom. Onpenenenre 3HaYeHHs OCTATOUHOIO Hamps-
JKEeHHs1 HOJKHO NpPOU3BOAHTHCH B peXHMe KacKaJHOro OT-
KJIIOUEHUS TOBPEXIEHHS B KOHLe 30HHI, OXBaTblBAEMOH
NepBOH CTYIEHBIO 3aIUHTHI.

Jucranuponsas 3awura no mn. 1,6 MoXeT npuMeHsThes
B cJyuyasix, KOorja B KayecTBe OCHOBHOH HCNOJB3YeTcH MNO-

45



nepeunass  xauddepeHuuasbHan  HamnpaBJeHHAs  3allMTa,
a HMeHHO Korja 3amuTa no 1m. -1,a He obecneuuBaer co-
XPaHeHHs YCTOHMYMBOCTH CHCTEMBl M KOTJa pasjejbHas pa-
6oTa 3alHIIaeMbIX JHIHH MaJoOBepoATHA.

JIucTaHIHOHHAs 3aluuTa mo N. 1,B MOXKET NHPHMEHATb-
cdl, Korpa TpeGyeTcsi UCTMOJb30BaHHE B KauecTBe OCHOBHOMH
BbICOKOYACTOTHON 3alLMTEl, a HMMEHHO KOorja s3alluTa I0
n. l,a e o6ecrieuBaeT COXpaHEHHsS YCTOHUHBOCTH CHCTEMBI,
a samura no n. 1,6 He yJoBJaeTBOPsAET TPeOGOBAHHAM UYBCT-
BUTENbHOCTH, OBICTPOTH JAEeHCTBHS HJUM He MOXeT OnITb
HCMOJNB30BAHA MO YCJNOBHAM pPaGoTHl ceTH (CM. BhIle).

3. Ins 3allMTHl ABYX NapasJelbHblX JIHHHH C OTBET-
BJIEHHSIMH MOrYT MCIOJb30BAThCH T€ K€ CXEMHl 3alluTHI,
4YTO H AJs ABYX NapajjenbHbIX JHHU Ge3 OTBeTBJCHHH.

Ilpn npuMeHeHHH paccMaTpHBaeMONl 3alUUTH AJsA JIH-
HHHl C OTBETBJICHHAMH, MUTAIOLUHX TATOBYIO HArpysky, cie-
AyeT YUHTBHIBATH HaJH4He B HOPMAaJbHBIX PeXXHMax paGoThI
BBICIUMX T'apMOHMYECKHX B TOKE M HANpsXXeHWH, a MpH
NHTaHHA TArOBO#l HArpy3kH Ha MepeMeliHOM TOKe TakKKe
HaJM4He COCTaBJAIOMWIMX o6paTHOR MOCJEL0BATEeNbHOCTH
OCHOBHOH TapMOHHKM B TOKe U HANPSAMKEHWH, YTO IPHBOIHT
K TOsiBJeHHIO He0anaHcoB, KOTOPble MOTYT BEI3BaTh H3JHIU-
HAH 3anycK ycTpo¥cTB OJNOKMPOBKM TNpH Kauanuax. s
YCTpaHEeHHsT BJHSAHHS BBICUIMX TapMOHMUYECKHX (B cJayuae
Heo6XONUMOCTH) YCTPOHCTBO OJOKMPOBKHM IIPH KavyaHHAX
JOTIOJIHSIETCSl CcMeUHaNbHBIM (UJILTPOM BBICIIHX rapMOHHYe-
CKHX.

Hast oTCTpofikH OT HebasaHCOB, BHI3BAHHBIX HECHMMET-
pHel HAarpysku, B psfe cJayyaeB HeOOGXOAMMO 3arpysJeHne
IIYCKOBOro opraHa O/JIOKHPOBKM INPH KauyaHMsX, YTO MOXKeT
ObITb BBIIOJIHEHO BBEJEHUEM JOMOJNHUTEJNbHO YCTaHABJIM-
BaeMOro CONPOTHBJIEHHS B UeNb ero paboueii oOMOTKH.

B cBsi3H ¢ yKasaHUBIM MMEIOTCH IPEAJNOKEHHsS O BHI-
IOJIHEHHH YCTpOHCTBa GJMOKHPOBKH IPH KayaHUAX ¢ NyC-
KOBBIM OpPraHOM HEYYBCTBUTEJIbHBIM K HECHMMETDHUYHOH Ha-
TpPy3Ke M BBLICIIKM rapMonuuyeckMM. Takoft nmyckoBo#l opran
MOXKeT, HanpuMmep, GBITh BBINOJHEH pPearkpyloliyM Ha CKO-
poOCTb BO3pacTaHHsi HANpPAMKEHUA OOpATHOH MOCJELOBATENb-
HOCTH ! MM HA aBapHHHYIO COCTABJSIOUIYIO MOC/AETHErO,
BO3HHKAIOUWLYI0 IPU KOPOTKHX 3aMBIKAHHAX H MepPeXoHhIX
pexxuMax, u ap.

CxeMbl HaHBl B NPEANOJIOXKEHHH, YTO JJsi PacCMaTpH-
BaeMbIX JIHHHH, TaK e KaK H A/ OJHHOUYHLIX JHHHA ¢ OT-
BeTBJeHHAMHU (I 1, pasa. A, n. 6), cunTaerca AONYCTHMBIM
OTKJIOYEHHe MOBPeXAeHUH B TpaHchopMmaTopax MOACTAHLHH
OTBETBJICHHS] 3alMTOH JIHHUH C BKJIOUEHHEM MOCJAeSHHX
ot ycrpoiictBa AIlB.

Heo6xoaumo y4HTBIBaTh, YTO NPH BO3MOXKHOCTH MOJX-
IMHTKH MeCTa NOBpeXXJeHHS HA 3allHIaeMOH JHHHH CO CTO-
POHEI MOJACTAHLIHH HAa OTBETBJICHHH Ha MNOCJefHeHl TaKKe
JomKkHa OBITb MPEAYCMOTpeHa 3alluTa, JefcTBYIOLlass Ha
OTHeJieHHe YKAa3aHHOH NOACTAaHUHKHU OT 3aniuilaeMoil JHHHUH.

4. Tlyek cymmapHOil 3alllUTH OCYILIECTBJASETCA:

a) B cxeMe mo pPHC. 17 — OT pesie CONPOTUBNEHHUS;

6) B cxeMme 1o puc. 18— ot ycTporicTBa GIOKMPOBKH
NPH KayaHUAX;

B) B cxeme mo puc. 19— or ycrpoiicTBa ¢duabTp-pene
TOKa OGpAaTHOH NOCAENOBAaTENbHOCTH;

r) B cxemax mo puc. 20 u 2! — ot peae TOKa.

5. Tlpu nepexozme Ha paGoTy oxHOH auHMER mnpeny-
CMOTPEHO:

a) B cxemax no puc. 17—20 — BBenenne B AeHCTBHE
nepBoii (6e3 BEILEPIKKH BPEMEHH) CTYMEHH 3aILHTLI;

6) B cxeme mo puc. 21 — nepeBox nepBoll CTYNEHH 3a-
IIHUTH Ha OeHcTBHe 0e3 BhILEPKKH BpPEMEHH.

Yka3aHHOe HeOGXOLHMO B CBSA3H C TeM, 4TO NMpH paboTe
oGenx mapaJjiejbHBIX JHHUA CyMMapHas 3amuTa, JeicT-
Bylolllasi Ha OTKJIOUEHHe 3THX JIMHHUH, He MOXeT COAepKaTb
cTyneny 6e3 BBIAEPXKKH BpeMeHH, a OpH paGoTe OAHON JH-

'B. I1. Kneukuil, Iyckosot opran dU,/d! pna caoxcumsx
3amHT, <«DJEeKTPHUECKHE CTaHUHH», 1960, Ne 12.
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HUH TaKasi CTynmeHb HeoGXOAHMa, MOCKOJMBKY B 3TOM CJyvae
nonepeunas Anddepedinanbias HanpapJjedHasa 3allUTa Bbl-
BOAMTCA U3 nefcTBHA.

6. Ilepexmouenye Mo n. 5 B LeNsiXx CYMMAapHO# 3allu-
Tol (no puc. 17—21) npousBoAHTCS aBTOMAaTHYecKH C yue-
TOM CJEAYIOIEro:

a) ilIpu paGore ONHOM JAHMHHUIL W BKJIOYEHHH ApYToH
nepBas CTymeHb 3aluThl no puc. 17—20 pomxkua ObITH
BbIBeleHa U3 JeHACTBHA, a BblJePHKa BpeMeHHM NepBOi CTy-
feHU 3aIUTHl 110 puc. 21 BBeldeHa paHblle 3aMblKaHHS
INaBHBIX KOHTAKTOB BHIKJIOYaTeNsi  BK/AIOYAEMOH JIHHHH.
YKasaHHOe HEOOGXOAUMO AJisi NMPeAOTBpALlEHHs HEMPaBU/Ib-
HOTO OTKJIIOYeHHs1 paboTalollefi JIMHHKH NPH MOBPEXAECHHH
Ha BKJlOYaeMOH JHHHH B npefesax 30HbBI AEHCTBHS TepBOMH
CTYNeHH CYMMAapHOMN 3aIlUTHI.

6) Tlpu oTKJIOYeHHH ONHOH M3 JIMUIUI BBeJleHHe B JeH-
CTBHE MNEpBOH CTYMeHH 3allluTel {10 puc. 17—20 AOTKHO
NPOU3BONMTLCS TOJBKO TOCAe OTKJIOYEeHHs] BbIKJIIOUaTens
STOH JHHHH YU BO3BpaTa 3alUUTHI

YxasanHoe Heo6XOAMMO M5 NMpPeJOTBpAlUEHHs Hempa-
BHJIBHOI'O OTKJIIOUEHHsT HeMOBDEXKAEHHOH JIMHUM KO MOMEH-
Ta OTK/IOYEHHs MOBPEXK/JIEHHON JIMHUU.

B) Ilpu oTkaoueHuH OJHOM M3 TYNHMKOBEIX NapaJliefb-
HbIX JUHHHE IlepeBOJ IIepBOK CTYMEHHM 3alIHTHL 0 pHc. 21
Ha JeicTBHe 6e3 BbIAEPXKKH BpPEMEHH HOJIKeH [POH3BO-
OUTbCA C BpeMeHeM, BbIGHDaeMbIM TakHM o6pasoM, 4TOOH
[OBpeXJeHHAast JHHHUA ycneda Obl OTKJIOUHTBCA C IlIpHEM-
HOro KOHIA (C Y4eTOM BO3MOKHOI'O KacKaZHOro ReHCTBHS
nonepeunol AudbepeHNaNbHON HANPaBJEHHOH 3aIUTLI),
BKJIounThest 0T AIIB ¥ BHOBb OTKMIOYITBECS (B caydyae He-
yCTpaHHBLIErocs MOBPEXKIEHHs) paHblle, yeM Oyaer ocy-
LIECTBJIEH pacCMaTPUBaeMEIH NepeBOJ.

7. Cxembl mo puc. 17—21 BHINOJHeHHl IJsA cAydad,
KOrna BTOpasi CTYNEHb 3alllHThl YAOBJETBOpsAeT TpefoBa-
HHUIO YYBCTBHMTEJBHOCTH NpH PaboTe Kak ABYX, TaK H ONHOH
M3 B3aUIMIIAEMBIX [apaJJeNbHbIX JUHHN (e3 H3MeHeHHsi ee
COTIPOTHBJIEHUS cpabaThIBAHKSA.

B Tex cayuanx, Korja ykasaHHOe YcCJOBHe He cOOJI0-
naercss M TpeOyeTcst aBTOMaTHYeCKOe M3MeHeHHEe COMpOTHB-
JeHusi cpabaTbiBaHUsi BTOPOH CTYNEHH MNpPH OTKAIOUEHHH
OJHOH M3 JIHHHHA, B CXeMY JOJDKHBI OBITh BHECEHbl COOTBeT-
cTBylollHe H3MeHenus (mpusoxkenne VIII).

8. B cxeMax mpemaycMOTpeHO YcKOpeHie HeHCTBUsA 3a-
INUTHL [IOCJIE BKJIOYEHHS BbiKaiouaTeass. IIpu atoM B Henax
YMeHbIleHUs] BPEMEHH OTKJIOUEHHsI NOBPeXIeHHs Iocne
BKJIOUEHHsI BBIKJIIOYATeNsl lienecoo6pa3Ho MepeksioueHHe
pesie CONPOTHBJIEHHS HA YCTaBKY YCKOPSeMOH CTYNMEHH Ipo-
HU3BOAHTb N0 BKJ/IOYEHHS BBIKJIOYaTesell 3alUIUaeMbix JiH-
HUHA.

9. B cxemax mnpeAyCcMOTPeHH! pa3fejbHBIEé WEAH OT-
KJIOUeNUsi 3allyILaeMbiX JIHHHA ¢ YCKOpeHHeM TIiocae
BKJIIOUEHHs BBIK/IIOYATENs OT CYMMapHOH 3alluThl yepes
BBIXONHbIE TMPOMEXYTOUHEIE pejie nonepeyHofi nupdepeHIH-
asbHOM Hamnpas/enHo# sawuTh. [IpenycmaTpuBas pasnuu-
Hble Bpemena HedcTBusi AIIB 3amuinaeMblx JHHHH ¢ o-
HO# u3 cTOpoH (cO cTopoHml BKJiouaemoil or AIIB mnep-
BOM — Ha JIHHUAX C JBYCTODOHHHM NUTAaHHEM H CO CTOpO-
Hbl TIHTAHUR — HA JIMHHAX C OJHOCTOPOHHHM INHTaHHEM),
MOXKHO ofecreuuTh OTKAwueHue nocie ATIB Toabko mo-
BPEX/JeHHON JHHUU (MO Lemd YCKOPEeHHs NeHACTBHS 3ALM-
tet). s 3TOro pasHuua Bo BpeMeHax JeicTBHA ATIB
JIMHUHA ¢ paccMaTpHBaeMON CTOpPOIbI AOMKHA ObITH Taxoil,
4TOG6BI:

a) Npu NOBPEeXAEHMM Ha JMHHH, BKJIOYAeMOil nepBof,
oHa ycmeBasa Obl BKJIOUHTHCS H OTKJIOUHTBCS (B Cjydae
HEVCTPaHUBLIErOCsl NOBpeXAeHHs) paHblle, YeM BKJIOYUT-
csl BTOpas (HenoBpeXAeHHAas) JHHHS,;

6) NpH NOBPEX[AEHHH HA JIHHHH, BKJIIOYAEMOH BTODPOH,
BKJIOUaeMast IepBOH HeMoBpeKJeHHas JIHHHS JOJIXKHA yc-
neBaTh BKJIOUHTHCA H KOHTAKT peJie YCKOPEHHS 3allHTHl
nocjie BKJICUEHHA BBIKJIOYATeNs 9TOH JHHHH PAa3OMKHYThCS
paHbllie, YeM BKJIOYHTCS NMOBpEeKAEHHAs] JUHUS M IIOBTOPHO



cpaboTaeT 3amuTa (B caydae HEYCTDAHHBIUEIOCS IOBPEX-
JeHus).

PaccMOTperHOe BbINOJIHEHHE Lieneff YCKOPEHHA SaLIHThI
B COBOKYNIHOCTH C NpaBUJILHBIM BLIGOPOM BpeMeH AeHCTBUS
AITB mnosBossieT BOCCTAHOBHTb PAaGOTy HENOBpPeKAEHHOH
JIHHHY Tocse OTKJIOYeHHs ee OJHOBPEMEHHO ¢ NOBpeXMIeH-
HOM OT CyMMapHOH 3allHThI, HANpHMep, NPH OTKase IOfe-
peuHo#t AuddepeHIUanbHON HanpaBJ/JeHHON 3allUMTHI, a Tak-
K€ NpPH BO3HMKHOBEHHMH IOBPEXKAEHMS B CJAyuasX, Koria
monepeuHas AuddepeHuvanbHas HanpapaeHHas saluTa
BbIBeJEHAa M3 NeHCTBHMs (LJs NPOBEPOK HAM B pPeXHUMaXx,
KOrZa HapyllleHa MapaanenbHas pafora JMHHI).

OnHaKO A/ MHHHH C ABYCTODOHHIM NHTAaHHEM YBeH-
yeHHe Bpemenu AelicTBHs AIIB MoXKeT OKasaThcsi HeXeja-
TeJbHBIM (HAIpHMep, MO YCJAOBHIO COXPAaHEHUS YCTOHYKBO-
CTH CHCTEMEI).

Kpome Toro, cienyer oTMeTHTb, YTO B TeX CJayyadx,
Korga B pa6oTe OCTaeTCq TOJBKO OAHA JHHUA (¢ GOABWIUM
BpemereM neictBus AlIB), uenecoo6pasHo Ha Bce Bpems
Taxkolk ee paGoThl CHH3UTh Bpemsi gefictBus AIIB.

10. Iluranue Leneii HanpsoKeHHA M ONEPATHBHOrO IMO-
CTOAHHOI'O TOKa CYMMAapHOH MJHCTAHUHOHHOH 3alUUTHl MO
puc. 17—21 ocyluecTB/isfercs Nno cxeMe, NPHBEJEHHOH Ha
puc. 22.

11. CxeMBl paHbl JAjs caydas YCTAHOBKH MacCJSIHBIX
BbIKJIIOUATENEH H HMCNOJBb30BAHHA BCTPOEHHLIX B HHUX TpaHC-
¢$hopMaToOpOB TOKA.

Jnst noBhIILEHHA HaTeXHOCTH Lenel OTK/IOYEHHs MPH
JefiCTBHH 3aHIUTHI lenecoo6pasHo mpeAycMaTpHBaThb YAEp-
JKHBaHHe OTK/IOYAIOIEro HMNYy/jbca A0 MOMEHTa pPa3MHI-
KaHHf OJIOK-KOHTAKTa BBLIKJIOUaTe/isi B LENH OTKJIOYEHHS.

B Tunosbix maHensx samuTbl tuHmos I13-159 u [13-152
(puc. 17 u 20) mas 3TOH Ueau NPEeAYCMOTPeHB YAEPKH-
BalOlllHe OOMOTKH B BLIXOAHOM peje. OcTajblibie CXeMbl
BBIOJIHEHEl B IIPEAIIOJOXKEHHH, YTO YKa3aHHOe YyAepiKHBa-
HHEe OTKJIOYAIOIIEero HMIYJbCa NPeAyCMaTPHBAETCH B CXeMe
ynpaB/ieHHsi Ha KOHTaKTe pese GJOKHPOBKH OT MHOrOKpar-
HbIX BKJIIOYEHHH BBIKJIIOUATess.

[Ipu ycraHoBKe BO3AYLIHHX BHKJIO4aTeNefi M BHIHOC-
HbIX TPAHC(OPMATOPOB TOKA NOCJEAHHE B OTJIHYHE OT HpH-
BEIEHHEIX CXEeM HOJIXKHBI ObITh MPEAYCMOTPEHb! CO CTOPOHHB
JuHud. KpoMe Toro, yuHTHIBasi HaJu4dHe B CXeMe yIpasJje-
HUS BO3AYUIHBIM BBIKJIOYATENEeM CaMOYAePXKHBAHHA C IIO-
MOILUBIO OJOK-KOHTAKTa OTKJ/Ioualolieil KaTYWIKu B THHO-
BbIX MaHeaax s3awmuThl THnoB [134159 u I13-152, ynepxku-
BawlHe OOGMOTKH BBIXOAHOTO peje 3TUX 3allHUT AOJKHbBI
ObITb MCKJIIOUEHB! M3 CXeMbl AJIsi NpelOTBpallleHHsT BO3MOX-
HOrO MOBPEXJEHHs OTKJ/IOYaLled KaTYIIKH NPU OTKase
B OTKJIIOUEHMH OXHOH M3 (a3 BHIKJIIOYATENA.

12. B cxeMax nmpeiyCMOTPEHO BHIXOLHOE NPOMEXYTOY-
Hoe pene tuna PIT-251 nan PI1-253, nMeromee 3amennenue
NpH cpaGaThIBAHHM B LeJASX INpPeNOTBpalleHHs JAeHCTBUA
3alUTHl NPH paboTe TPyGUATHIX Pa3PAAHUKOB.

[{a auHHAX, HA KOTOpBIX HE NPUMEHAITCs Tpybuarthle
paspsAHHMKH, B KayecTBe BBIXOZHOTO LejecoobpasHo uc-
ilosb3oBath pese Ttuna PII-212 B3ameH pefde YKasaHHBIX
BbIIle THIOB.

13, Ons curHanusanym AefcTBHsI 3alllUTBI B CXeMax
HpeAYCMOTPEeHbl YKasaTesbHble peje B BHIXOAHBIX Lensx
KaX IO CTYmeHH 3alUMTHl M B LENH YCKOpeHHs HelcTBHs
3allUTEl NOCJE BKJ/IOYWEHHS BHIKJIIOUATeNss KaXKIOH JIMHHH.

B caywasx, ecau npu HeHCTBHH YCTAHOBJEHHBIX Ha
JUEUN TPYO4aThIX Pa3psAOHUKOB YKasaTeJbHOE pefe B Lenu
TIePBOH CTYNEHU 3alIUThl yCHeBaeT cpabaTniBaTh, Uenecool-
pPa3Ho IUIYHTHPOBAThL OOMOTKY 3TOro pefae PasMBIKaIoLUUM
KOHTAKTOM BBIXOZHOT'O NMPOMEXYTOYHOTO pese 3alMTH, Kak
3TO BHUIOJHEHO B cxeMe mo puc. 18.

14. B cxeMax npelyCMOTpeHbl OTKJIOYAIOUIME YCTPOIii-
cTBa:

B LENsAX OTKJIOYEHHS BBHIKJIIOYATENs KaKAOf JHHHH —
LJis OTepaTHBHOTO BbIBENEHHs 3allUTH (HanpuMep, NpH He-
KCIPABHOCTAX LEeNed HalpsKeHHus);

B LeNAX YCKOPEHHs JeHCTBUA 3alUUTHI TIOCJAE BKJOYE-
HMSl BBIKJIOYATeNs — AJIS BbIBENEHUsI YCKODEHHsT AefiCTBHS
3aUIUTEL.

15. B yacTu BBINONHEHHS IYCKOBOrO OpraHa 3allUTLi,
ycTpoiicTBa G/IOKHPOBKYM IpPY KAyaHWAX, a TaKXKe B 4acTH
BKJIIOYEHHs] aBTOMATOB Ha BTODHYHOIl CTOPOHe Tpauchop-
MaTopa HaNpsiKeHHs M T. L. pacCMaTPUBaeMbie CXeMbl aHa-
JIOTHYHBl CX€MaM 3allUThl OJMHOYHHX  JuHHI (ra. 1,
pasn. A, nn. 9—14, 19, 23 u 23).

B. OCOBEHHOCTH BBLINOJHEHHA CXEM PE3EPBHOH
CYMMAPHOH 3AIIMUTDI (puc. 17—22)

CxeMa TpeXCTymeHYaToll CyMMapHOii JMCTaHUHOHHOM
3alUTHl ABYX NapamieNbHuiX Jubnil 110—220 «s
OT BCeX BHAOB MHOTO(a3HbBIX KOPOTKMX 3aMbIKaKuit,
BSINOJHEHHOM C HCTIONIb3OBAHUEM THMOBOW MaHEMH
samurs THna M3-159A (puc. 17)

1. TTaneap samursl TMna I13-159, Kak GLIJIO OTMEYeHO
Buitle (ra. 1, pasx. B, onucanue cxembi nmo puc. 3), uMeeT
IBe MOAHGHKANUM: C YCTPOHCTBOM GJIOKHPOBKHM IIPH Kaya-
uuax tTHna KPB-124 (nmaHens tuna I13-159A) wu ¢ ycrpoit-
CcTBOM OnokupoBKH npH Kayanuax tuma KPB-+123 (nmaneqb
tuna [13-159B).

Ha puc. 17 nana cxema NMpPUMEHHTENbHO K MaHeNU TH-
na I13-159A.

2. 3awuTa MOXeET NPUMEHSATHCS JAAS ABYX Napaniesnb-
HBIX JIHHHA ¢ XBYCTOPDOHHHM INHTaHHEM B cjyuasiX, Koraxa
TpebyeTcsi pe3epBHpPOBaHHE AeiCTBHA 3allUTHl H BLIKJIOYA-
TeNs Npepbifylleli JIMHHM  (HajbHee pe3epBHPOBaHHE),
a TaKxe B cJyyasX, KOrla TaKkoro pe3epBHPOBaHHSA He
TpeGyeTcsi, HO HpH NMPHMEHEHHH ABYXCTYNEHYaTON AHCTaH-
LMOHHON 3alUUTHI BTOPAast CTYMeHb MocjelHeli uMeeT Kos(-
(HUUEHT YYBCTBHTEJNBHOCTH K IOBPEXJEHHIM B KOHLeE
3alyuilaeMoro yyactka kq<1,5 (ru. 5, pasz. A, n. 9).

3. PaccmarpuBaeMas cxeMa N0 CPaBHEHHIO CO CXeMo#
TunoBoit mauenu (ra. 1, pasa. B, puc. 3) umeer crexnyio-
mHe OCOGeHHOCTH, CBf3aHHbIe € HCHIOJb30BaHHEM ee IJs
BHINIOJTHEHUST CYMMapHOH 3alltUTHI:

a) IlpenycmaTpuBaeTcs BbiBelleHHe U3 JeACTBHS nep-
BOf CTYneHM 3alllUThl npud pa6oTe 06eHX HAPANAEIbHBIX
JIMHUA C TIOMOILBIO Pa3MbLIKAIOLLEr0 KOHTAKTa AOMOJHHTE/b-
HO YCTaHaBJHBaEMOro NMpOMeXyTouHoro pene 36PIIB ¢ 3a-
Me/lsielTHeM MpH BO3Bpare.

D10 peJe, 3amyckaeMoe npH paboTe OGEHX JHHHE OT
NOCAEOBATENbHO COEJHHEHHLIX Pa3MBIKAIOIHX KOHTAaKTOB
IPIT u IIPIIl pene moJOKeHHSI «OTKJIOYEHO» BHIKJlouaTesei
3allyIlaeMblX JHHHEA, pa3pbiBaeT CBOHM  Pa3MBIKAIOIIUM
KOHTaKTOM Lenb 3amycka BbIXxoaHoro pene IOPIIB ot nep-
BOIt CTYIIEHH 3aUIUTHIL.

6) IlpenycmarpuBaloTCss pasiefbHble LENMH OTKJIo4e-
HUS 3aLIHLIAeMbIX JHHHA C YCKOpEeHHeM paccMaTpHBaeMoi
3allUTHl MOCJE BKJIOUEHHST BBIKJIOHATENS 4Yepe3 BBIXOMHBIE
NPOMEXYTOUHEIE pesie MonepedyHol auddepeHUUanLHON Ha-
NPaBJeHHOH 3alUUThI, YTO AaeT BO3MOMKHOCTb BOCCTAHOBUTH
paGoTy HeMmoBPeXKIEHHOH JUHUY NOC/]e OTKJAoueHHs: ee (0X-
HOBPEMEHHO C NMOBpEeXKJEeHHOH) OT CYMMAapHOM 3alUUTHl KakK
OPH YCTPaHAIOIIEMCS, TaK M TNPH HEyCTPaHAIeMcs [o-
BpexIeHuu (pasn. A, m. 9).

[Tpu ycxopeHHu BTOPOH CTYNEHM 3alUUTHL KOHTAKTHL
IIIPIIB, n IVPIIB, pene YCKOpeHHs 3alllUTHl JLOJIKHBI
NPHCOGNHHATbCS: K 3axkumy I3/ maHesu, ecanm BO3BpAT
ycTpoiicTBa GJIOKHPOBKH IPW KaYaHHUSAX OCYLIECTBJIAETCS
HENOCPeACTBEHHO MOCJe OTKJIOUEHMsI KOPOTKOTO 3aMbIKaHU;
K 3axumy 151, ecmi BO3Bpat ycTpoHcTBa GJOKHPOBKM NPH
KauaHUSIX OCYLIeCTBJSIETCH ¢ 3aLaHHON BBIJEPXKKOH Bpe-
MeHHU.

Ilpu ycKOpeHUH TpeTheil CTYNEHH 3alUTH KOHTAKTBI
[IIPITBy u IVPIIB; RONXHbBI TPUCOENHHATHCH K 3aXKHUMY
113 nauenn.

A7



Pene yckopenusi, npefycMoTpeHHoe Ha madenu J13-159, mocienoBaTerbHO  coelMHEHHBIE DaSMBIKAIOIIHE KOHTAKThI

He HCMOJb3yeTCs. IIIPIIB; u IVPIIBy pene ycCKOpeHHs, KaK II0Ka3aHO Ha
B uensix yCKOpeHust AefCTBHs 3alUThl JOTOJHHTEJNBHO  CXeMe. YKa3aHHOe o6ecneanae"€ NEPEKJIOYEeHHe pesae Co-
yCTaHaBJIUBAIOTCA YKasaTenbHble pene 87PY n 38PY. NPOTUBJIEHHS HA YCT4BKY BTOPOH CTYNEHH B COOTBETCTBUU

B) B uenu obMorku pene [7PIIn, mepekmiouaiomiero ¢ pasa. A, n. 8 10 BRIOYEHHH BbEKJllO‘{aTeJIei’[ saiuiae-
LeNH HANpSXKEHH pejie COMNOPTUBJEHUS, NPH YCKOPEHMM  MbIX auHuil. [IpH YCKOpeHMM TpeTbeH CTYNEHM 3allMTHl yKa-
BTOPOH CTyMeHH SaIUMTH JAOJMKHE OBITh NPEIYCMOTPEHH  3aHHBE BBILUE KOHTAKThl JOJXKHBEI GbiTh HCKIIOYEHDL.
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Puc. 17. Cxema TpexcTyneHuaTod cyMMapHOM MAHCTAHIHMOHHOH 3alMThl JABYX IapajjenbHbX JduHui 110—
THIOBOH NaHend 3allUTH

1B, 2B — smixmouartenyu; 377, 47T — rpanchopmaropsl Toxa; IPC—3PC — pene conporusnenuss tnnma KPC-132; 4PC—pene
DB-124; 7PB — pene Bpemenn Tuna B-134; 9PII¢ — pene npomexyTouHoe THma PII-267; I0PIIB — pese npoMexKyTouHOe
37PY, 88PY — pene ykasarejbHble THma PY-21/0,05; 17 — KOMIIEKT KOLOBLIX pejie; 8 — YCTPOACTBO GJOKHPDOBKHM NpPH Kaua
KPB-12; 1¥IT—8¥I1 — yerpolictsa nepexiouatomue; [BY, 2BH, 46H — Giokn ucnuiTatenbHule THna BU-4; 35H — 60K He
Hble 15160 ox tuna T13; 22CZ — conpoTHsaerye noGasousoe 8 000 os Tuna I1D; 24CH — conpotuBieHHe noGaBoyHoe 1200 ox
PUMEeYaHus

1. CxemMa BEIOJHEHa Ha OCHOBAHMM SaBOACKOro uepTexxa No pHC. 2 MHCTPYKNUM NO MOHTaXy ¥ IKCHJAyaTaluH.

2. IPIT u IIPIl — KOHTAKTH DeJie TOJNOXEHHS <«OTKJIOUEHO» BBIKNOUaTesNeH SamlMUlaeMbIX JHHHH.

3. I'Iegemqua 131—143 He wuCHONb3yeTCS,

4, IIIPIIB u IVPIIB — XOHTaKTH peJie YCKODEHUS SALHT.

5, Kouraktet JIIPIIB; u IVPIIB; pefle YCKODEeHHS SaumMT NpelycMaTpHBAlOTCS NpPH BBHIMOAHeHHH yckopeHHs II cry

6. TONCTBIMHM JMHUSAMU IOKAa3aHBl JOMOJHHTENBHO YCTAHABJNHBAEMble pPesié B COERUHEHHS, a TaKXe KOHTaKTbl peie.
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CxeMa ABYXCTyneH4aTofi CyMMapHO# AMCTAHIHOHHOM nAa He TpebyeTcs pe3epBHPOBAHHA REACTBHS 3aIMUTHl H BhI-
3aHTHl ABYX napajJenbHuix Jaunuii 110—220 xs KJIIouaTeNns MPeAbIAYUIEro y4YacTKa M Koriaa YCTPOACTBO
OT BCEX BHXOB MHOro(a3HLIX XOPOTKHX 3aMBKaHHIE, 6noKHPOBKH mpu Kauyanuax thna KPB-124 ynosaerBopsier
BHLITIQJIHEHHOHi ¢ MCMOJb30BAHHEM THINOBON KOMIIEKTHON TpeGOBAHHUSAM YYBCTBHTEJAbHOCTH.
naHenu saumute tHna dI3-624-64 (puc. 18) B Tex ciyyasx, KOrga He oGecrmeuMBaeTcs AOCTAaTOY-

1. JlucTaHUKOHHAA 3alllUTa, BEHIIOJHEHHAs MO paccMaT-  Hasg YYBCTBHTEJbHOCTb YCTPOACTBa OAOKMPOBKHM NpH Kaya-
pHBaeMoil cxeMe, MOXeT NpPHMeHATbCs AAs ABYX mapan- Huax tuna KPbB-124, cnexayer paccmoTpers Bompoc 06 Hc-
JeJbHbIX JIMHUI ¢ OBYCTOPOHHHM NHTAHHEM B cJyyasX, KOP-  TNOJb30BAHHK 3alUTH MO CXeMe puc. 6 (¢ YCTPOHACTBOM
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220 k8 OT Bcex BMIAOB MHOTrO(a3HLIX KODOTKHX 3aMblKaHHil, BhHINOJHEHHOA ¢ HCIMOAB3OBaHMEM
tHna T13-159A.

conporusnenuss Ttana KPC-121; SPC — pese conpotdpaeruss THna KPC-131; 6PB — pese BpeMeHM THNA
THna PI1-263; 36PIIB — pene npomexxytouHoe Tuna PI1-252; [IPY~16PY — pene yKkasaTeabHele Tuma PY-2i;
HHAX THna KPB-124; 23 — ycTpoflcTBO  GJIOKMPOBKH [NPK  HEHCNPABHOCTAX lenefl HanpAXeHHs THna
nmrmﬁtgﬂ;gﬂ tuna BHU-6; 18C, 19C — xoupencatopnt 0,5 sxgh; 20CH, 21C/H — conpoTHBAEHHs AR06aBOT-
THNA -20.

OBK.469.353.01 ¢ coxpaHeHHeM OCHOBHBIX OGO3Ha4YeHHH, HCNONBL3OBAHHHKIX SaBOLOM.

NEeHH 3alUUTHI: TNPH BHINONHEHHH yckoperHsa [II  CTyneHH yxasaHHble KOHTAKThl M3 CXeMBl KCKAIOYAOTCA.
He OTHOCAWIKECHK K MaHHOH maHesH.
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Puc. 18, Cxema AByxcTyneHyaTOH CYMMapHOH XHCTAHUMOHHOM BalIMTHI ABYX NapajienbHeix aunuii 110—220 x8 oT Bcex BH
NMOMb30BaHAEM THIOBOH KOMMJEKTHOH NaHe H

1B, 2B — suikmouatenu; 37T, 47T — tpaHchopMaTopul Toka; IPC—3PC — pene coupoTHBieHHss Thna KPC-131; 1PB — ycTpoficTBO GMOKH
HeHCnpaBHOCTAX Lenefl Hanpsixkenus tHna KPB-12; /PB3 — pene Bpemeuun THna 3B-122; [PI13, 3PII3 — pene mpoMmexyTrouusie THna PII-251;
ToyHoe THna PII-23; 29P[IB - peje npoMexyroukwoe Ttuna PI[-252; IPY3—4P¥3, 30PY — pene yxasarenbHpie THna PY-21/0,025; ICH
JNeHHe no06GaBousoe 3 900 ox Tuna I13-50; 3CH — comporusjeHne RoGasouHoe 1200 ox TthHma I13-50; 4CH — conporupienne [oGaBoUHOE

tana HKP-3; 154, 254 — 610KH HcnbITaTenbHBle THNAa BH-4;

INNpumeuarnus: 1. Cxema BBINOJHEHA € COXPaHEHHeM OCHOBHbIX O6O3HaueHuft ueprexxa Ne 1646TM-12a, BrimDyDI€HHOTO MHCTHTYTOM

crBe THna KPB-124 IOMXHB ObiTh 3aMeHeHbl Ha 3aMbplKalouiHe KOHTaKTbi pene. 3. IPIT wn IIPIT — KOHTAKTbl NOAOKEHHS <OTKJIOYCHO®
pene yckopeHua 3alur. 5. TOJNCTHIMH JHHUAMH IOKa3aHbl NOMONHHTENbHO YCTAHABJAHBAEMEIE peJjie M COeAHHEHHMA, a TaKKe KOHTAKThl peJe,
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8) Crera yened _onepamubo2o _nocmopunoze _mowk

Ha cvenan

205 Cuznan reucnpalnocmy
W Genes sanpaReni

2) Lxema _ yeney cu2Hanyzdyud

JI0OB MHOrO(pasHbIX KOPOTKHX 3aMBIKAHHH, BBHINOJHEHHON C HC-
Tuna 3I13-624-64.

POBKH npH KavaHusax Tuna KPB-124; 2P5 — ycrpolicTBO GJI0KHPOBKH NPH
2PI13 — pene npoMexyTouHoe THma PII-212; 4PII3 — pene npomexy-
conpoTHBAeHHe RoGanouHoe 47 000 ox Tuna I2B-50; 2CH — conporus-
2700 oxm tuma II3-50; 1¥0O, 4¥0, 7¥0 — ycrpofictBa oTkMovaouue
3BH — 60k ucnnitaTenbHBI THna BH-6.

SueprocerbnpoexT. 2. PasMuikaomue kouraxrst Pllo; u PIIB, v yctpoRt-

BLIKMOuaTeselt 3amuinaeMux JAMHRE. 4. I[IPIIB, IVPIIB — KoHTaKTh
He OTHOCAIIHECH K MAaHEHAH.

4’)

6a0KHpOBKU npu Kadauusix THna KPDB-123) ¢ nononnenus-
MH, 00yCJIOBJIEHHBIMH NIpHMEHEHHEM ee B KauecTBe CyMMmap-
HOH (cm. HHKe 1. 3).

2. Cxema mpejycMaTpuBaeT HCIOJL30BaHHE B KauecTse
CYMMapHO# 3allHThl ABYXCTYMEHYaTOH JHCTAHIHOHHOH 3a-
INMTHL ¢ YCTPOHCTBOM GJIOKHPOBKY NPH KadaHHSAX H3 THMO-
BOH KOMILJIGKTHOH NaHenun THna 13-624-64 (pHc. 4, npu
3TOM BCE€ OCTaJibHble 3aIuThl MaHeJH Uenecoo0pasHO TaK-
e HCHOJIb30BaTh AJs1 3alUUThl pacCMaTPHBaeMbIX JIHHHMi).

3. CxeMa no CpaBHEHMIO CO CXeMOH THIOBOH KOMMJIEKT-
Hoit manenu (ra. 1, pasn. B, puc. 4) uMmeeT caepywoulue
0COGEHHOCTH, CBsi3aHHble C HCIONL30OBAHHEM €e AJISE BBINO.I-
HEHHMSI CYMMAapHOH 3alllUTHI:

a) IlpemycMaTpuBaercs BbIBelleHHe H3 AeHCTBHS mep-
BOil CTymeHH 3allUTHl NpH paboTe o6enx NapaJesbHbIX
JIMHUA C MOMOIUBIO PAa3MbIKAIOLLEro KOHTAKTA NOMOJHHTENb-
HO YCTaHaBJIHBaeMoro mpomexyrtounoro pene 29PI1B c 3a-
MelJieHHeM [pu Bo3Bpare. llenp 3anycka pene 29P[IB
BHIMOJIHEHA aHAJIOTHYHO LenH 3amycka pene 36PIIB, mpe-
LycMaTpHBaeMoro AJS TOM e llead B cxeMe mo pHc. 17.

6) IIpenycmaTpuBaioTcst pasfenbHble LENH OTKIIIOYEHHT
3alllMllaeMbIX JHHHE C YCKOpeHHeM paccMaTpHBaeMoH 3a-
IIHTHL [OCJE BKJIOYEHHs1 BBIKJIIOYATeas 4Yepe3 BLIXOAHbIE
NpPOMEXYTOUHBe peJsie nonepeyHoll AudQepeHUHANbHO# Ha-
MPaBJEHHON 3alMTHl AaHAJOTHYHO TOMY, KaK B cXeMe IO
puc. 17.

B uensx yckopeHHs ReHCTBHA 3alUUTHl JONOJHHTEILHO
yCTaHaB/AHBaeTCs YKasaTeabHoe pene 30PY nas oGecneue-
HHSl Pa3ieNbHON CHTHAJM3alMH NefiCTBHsI 3all{HTHI NO Lenam
YCKOpeHHusl.

B) B meansx nepek/ioueHHst pejie CONMPOTHBJGHHA Ha
YCTaBKy YCKOPAeMOH CTyMeHH A0 BKJIOUEHHs BbiKJIoYaTead
OHOH M3 3alUHUILAEMBIX JHHUA B LenH OGMOTKH IlepeKJio-
yaiomero peae IPII3 mpepycMaTpHBAIOTCH:

NPH BLIMOJHEHHH YCKOpEHHA BTOPO#l CTYNeHH IMOCJEeHO-
BaTeNIbHO COEeAHHEHHBIE pasMblKawomne KOHTaKTol [I/Pl15B,
u IVPIIBy pene YCKOpPEeHHs 3alllHThHI, BHIKJIOUYaeMble HOCJe-
DOBaTeNIbHO ¢ KoHTakraMu PII6; u Plls; yctpoiicTBa GJio-
KHPOBKH NpH KayaHUAX;

NpH BHINONHEHHH YCKOPEHHs nepBO#l cTyneHH (Korza
3Ta CTYneHb HMeeT BHIAEPXKKY BPEMEHH) NapajliiesIbHO CO-
elHlieHHble 3aMBIKaIOLHe KOHTAKThl pesieé YCKOPeHHs], BKJIO-
yaeMmble NMapajnenbHO KoHTaktaMm PI167 m Pllsy yctpoiicTBa
G;IOKUPOBKH NPH KaYaHHSAX.

Cxema ABYXCTYNeH4YaTOil CyMMapHO# AHCTAHIHOHHOM
3alUTH ABYX NapajjejbHbiXx Junuit 110—220 xg
OT BCeX BHIAOB MHOro()a3HbIX KOPOTKHX 3aMbIKAHMI,
BbINOJIHEHHOH C MCNOJAL30BAHMEM THIIOBOH
KoMneKTHON naHeau sammursl Tuna JT13-632-64 (puc. 19)

1. JlucTaHIlMOHHAA 3allHTa, BLINOJHEHHAs IO paccMmar-
pHBaeMoOil CxeMe, MOXeT NPHMEHATbCA AN ABYX TNapaj-
JeJbHbIX JUHHA ¢ ABYCTOPOHHHM NHTAHHEM B CeTHAX, rie
He TpeGyeTcsi GMIOKMPOBKH NMpPH KayaHuaX, B cJaydasix, Koria
He TpeOyeTca pe3ePBHPOBAHHA JeACTBHsA 3alUUTHY K Bhi-
KJoyaTens npelblAyllero y4acTka M Korza oGecneduBaercst
JIOCTATOUHAS YYBCTBUTENBHOCTh YCTpOHCTBa GUILTD-pene
TOKa 0o6paTHOil MOCJAeNOBaTeNbHOCTH THna PT®-1.

2. Cxema npeAycMaTpUBaeT HCMOJb30BaHHME B KauecT-
BE& CYMMapHOH 3allfuThi JABYXCTYNEHYaTOH IHCTaHUHOHHOM
3allWTEl H3 TUNOBO# KOMMJIEKTHOH mMaHenn tTHna JI13-632-64
(pHc. 7, mpH 3TOM BCe OCTajbHHE 3alIUTH MaHeaH ueje-
co06pasHO TaKXe HCMOJIL30BATh JJIt 3allUTHl paccMaTpH-
BaeMBIX JIHHHI).

3. CxeMa mo CpaBHEHHIO CO CXeMOH THMOBOH KOMMJIEKT-
Hoit mawenu (ra. 1, pasm. B, puc. 7) uMmeer caegyoomue
OCOGEHHOCTH, CBSI3aHHBIE C HCIOJIb30BaHHEM ee JJI CyM-
MapHOH 3allHTHI:

a) TlpemycmaTtpuBaercs BhiBelieHue H3 HelCTBHA rep-
BOH CTyNeHH 3aliuTH npH paboTe 06eHX NapainesbHbIX
JHHHA C MOMOIUBIO pPasMbIKAaIOIero KOHTAaKTa AOMOJHHUTEb-
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HO YCTaHaBJMBAaeMOro mpoMexyTouHoro pene 33PIIB c 3a-
MelJjeHHeM npu Bo3Bpare. Llenb samycka pene 33PIIB Bbi-
NOoJIHEHA AaHAJIOTHYHO Lemu 3anycka pese 36PIIB, mpeny-
CMaTpHBaeMoOro AJs TOH XKe lLeJH B Cxeme 1O puc. 17.

6) [lpenycmaTpuBaloTcs pasjiesibHble LenH OTKJlIoue-
HHA 3alMHIUIAeMbIX JIHHHA C YCKODEHHEM paccMaTpHUBaeMoM
3aIiuThl NOCAKe BKJIOYEHHS BHIKJIOUATEJNd Yepe3 BbIXOAHbIE
IIPOMEXYTOYHBle peJsie nonepeynoft AuddepeHUHaNbHOA Ha-
NMpaBJIeHHOH 3alHTH AHAJOTHYHO TOMY, KaK B cxeMe MO
puc. 17.

B uensix ycKopeHHsi AeACTBHS 3aIMTHI XOMOJHHTEIbHO

yCTaHABJAMBAETCH yKasaTenbHoe pene 34PY nns obecneve-
HUg pasJeNbHOH CHIHAJH3ALHM JNEHCTBHs 3alUTHl MO le-
AAM YCKOpDEHHS.

B) B uenu o6MoTka pere IPII3, nepexaouaionero
LenH HaNpsXKeHHs peje CONPOTHBJEHHS, NpeAyCMaTPUBAIOT-
C MOC/ENOBATENbHO COelHHeHHbIe Pa3MbIKaIomHe KORTaKThl
[11PIIB, u IVPIIB, pene yckopeHus.

VkasaHHOe oGecneuMBaeT mepeKJIOYeHHe peJié COMpo-
THBJIEHHS] Ha YCTaBKYy BTOPOfl CTYNeHHd B COOTBETCTBHM
¢ pasa. A, n. 8 0 BKJIIOYEHHS BhIK/IOYaTeNel 3aulHliaeMblX
JIMHH{A.
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CxeMa TpexXcTyneH4YaToii CyMMapHOit 3alllMThI
¢ nepBoil W BTOPOH# AUCTAHUMOHHBIMH CTYNEHSIMH C NMYCKOM
no TOKY, MCNOJb3YEMBbIM JJsi OCYIIECTBJEHHsI TPeTbe
CTYNeHH, AJS NUTAIOLIEro KOHUA ABYX TNapaJjiiefbHBIX
auHui 110—220 x8 ¢ OAHOCTOPOHHHM NHUTAHHEM
OT BCeX BHAOB MHOrotasHbIX KODOTKHX 3aMEBIKaHMH,
BLIHOJIHEHHOH ¢ MCNOJb30BaHHeM THMNOBOH NaHeJNH 3allUThb
tuna [13-152 (puc. 20)

1. 3aluTa, BHITONHEHHAss MO pacCMaTpHBaeMON cxeMe,
MOXeT TPUMEHAThCA [Jsi NHTAIOWEro KOHIa ABYyX MNapaJ-
JeJbHBIX JUHHA C OAHOCTOPOHHHUM NHTaHHEM NpPEHMYIUIeCT-
BEHHO AJi YCTAaHOBKH Ha TOJAOBHOM Y4YacTKe LENOYKH nNa-
pajjieNibHbIX JHHHH.

2. CxeMa 3aliuThl MO CPaBHEHHIO co cxeMo@ puc. 13
UMeeT CJefYIOliHe OCOGEHHOCTH, CBsi3aHHbie C MCHOJb30-
BaHHeM ee AJi CYMMapHOH 3alUTHL:

a) [lpeaycMaTpuBaeTCa BbiBeleHHe H3 JAEHCTBHA nep-
BOH CTYMeHH 3alluThl NpH paGoTe 06GeHX mNapajyieNbHbIX
JUHHA ¢ TIOMOWIBI0 Pa3MBIKAIOLIETO KOHTAKTa I OMOJHMU-
TeJIbHO YCTaHABJIMBAeMOro npoMexyTouyHoro pene 33PIIB
¢ 3amefJsieneM IpH Bospparte. Llemp 3anycka pene 33PIIB

BHIMOJIHEHA aHaJIOTMYHO Lenu sanycka pese 36PIIB, npeny-
CMaTpUBaeMOro JJs TOH e lieau B cxeMe no puc. 17.

6) [IlpenycmMaTpuBaloTCa pasjenbHble LEnu OTKJOYe-
HMs 3alMilaeMbIX JHHHE C YCKODEHHEM paccMaTpHBaeMoft
3alUUTH MOC/E BKJIOUEHHS BHIK/IIOYATENS 4Yepe3 BHIXONHLIE
NPOMEXKYTOUHLIE penie nonepeunoit AudbepeHUHanbHON Ha-
rrpan.r{e;rmoﬁ 3aILMTH aHAJOTHYHO TOMY, KaK B CXeMe mo
puc. 17.

{Ipu ycKopeHHH BTOPOH CTYNEHH 3alUTEl KOHTAKThI
HIPIIB, u IVPIIB, pene YCKOPEHHS 3aIUUTHI JOJKHBI MPH-
COENHHATbCA K 3axuMmy 143 nanenn [13-152; mpu ycKopeHHH
TpeTbell CTyneHu 3amuThl KoHTakTel [/IPIIB, u IVPIIB,
JOJIXKHBI MPHCOENUHATBCA K 3aXKuUMY /38 naneawm.

B uensx yCKOpeHHsi JNefCTBHA 3aUIUTH HOIOJHHTENBHO
yCTaHaBJIMBAIOTCH YyKa3aTeabHbie pese 34PY u 35PY nas
ofecreyeHHs pa3fieibHON CUrHAAU3aLHH AEACTBHA 3aLMUTHI
Mo IensM YCKOpEHHS.

B) B menu o6MoTKu pene 4PI14, nepekmoualouiero me-
N HaNpsXKeHUs peJje CONMPOTHBJIEHHA, MPEAYCMAaTPHBAIOTCS
AOCJEAOBATE/IbHO COENHHEHHLIE pPa3MBIKAIOLIHE KOHTAKTHI
IITPIIB; w IVPIIB; pene yckopeHus. YkasaHHoe oGecre-
YHBAaeT MepeKJIoYeHHe pese CONMPOTHBAEHH HA YCTaBKY BTO-
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Puc. 19. Cxema aByXcTyneHuaTo#i CyMMapHOM JIHCTAHUHOHHOH 3al(MTH ABYX MapajienbHuiXjaunufi 110—220 ks
TaHeJIM 3aIUUThI

1B, 2B — suiknoyarenu; 3TT—4TT —— tpanchopmatopu Toka; IPC—3PC — pene conpotusiends tHna KPC-131; PT® — ycrpof-
ueneft manpsakenus tuna KPB-12; IPB3 — pene Bpemendn tuna DB-122; /P13, 3PI13 — pene npomexyrounsie THRa PTI-251;
PI1-215; 6PII3, 33PIIB — pene npomexytounnle THna PII-252; [PY3—4PY3, 34PY — pene ykasaTtelbHele THNA PY-21/0,025;
AoGasounoe 10000 om THna CTORA-IV; 2CH — conpoTtHpienne aoGapournoe 3900 oxm TtHna CTOA-IV; 3CH ~— conpoTHBAeHHE
AoGasounoe 2500 om tHna CTDA-1V; I6H, 2BH — Gnoxnr HcObITaTe/bHBEIE

IlIpuMedaHHus:

1. CxeMa BHIOAHEHa Ha OCHOBAHHH M ¢ COXDAaHEHHeM OCHOBHEIX 06o3HaYeHmil weprexa Ne [646TM-201, cocraBieHHOrO Yxp

2. B ycrpoiicree ¢QuAbTp-pese Toka o6paTHON nochenosarenbHocTH PTQ samsikalomMft KOHTAKT moskeH GHTh nepene-

3. Bpemsi Bo3spaTa pene 4PI/13 nopsiaka 0,05 cex, IPII3 —nopangka 0,15 cex, a pene 6PII3 —nopapka 1 cex.

4. IPII, IIPIT — KOHTaKTH peJie TOJOXKEHHS <OTKJNIOUEHO® BHIK/IIOYATEeNell SAIMHILAEMBIX JHHHIY.

5. IIIPIIB, IVPIIB — KOHTaKTHl peJjie YCKOPEHHS SaiHAT.

6. ToNCTHIMH JHHHAMH NOKAa3aHbl AONOJHHUTENLHO YCTAHABAHBaeMble Dejie M COeAMHEHMS, a TakxKe KOHTaKTH pese, He
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&) Cxema _yene) _onepamubuoco _ nocmoswno2e _moxa

OT BceX BuJOB MHOTO(A3HBIX KODOTKHX 3aMbIKaHuM, BHINOJHEHHOH C HCMOJb30BAHHEM THNOBOH KOMIUIEKTHOIH
thna 313-632-64.

cTBo duALTp-pese TOKa OGpaTHOM nocjaefoBaTedbHOCTH Tuna PT®-1; PHB — ycTpoACTBO GAOKHDOBKN NDPH  HEHCIPABHOCTAX
2PIT3 — pene npomexyTouHoe THna PII-212; 4PII3 — pejie NPOMEKYTOYHOE THNA PI1-23; 5PII3 — pene npoMexcyTouHOe THMa
5PY3 —pene ykasatelAbHoe THma PY-21/0,15; 1¥0, 2¥0, 5¥YO—ycrpoficrea oTkmouaiomue tuna HKP-3; JCZ-—conporusienye
no6asoyroe 1000 os THna CT®A-IV: 4CH — conpoThBieHne gobGasounoe 1200 os tuma CTPA-IV; S5CH — conpoTHBieHHe
THna BU-4; 35H — 6a0K HennitatenpRbift THOa BH-6.

AHHCKHM OTHejieHHeM HHCTHTYTa DHeproceTblIPOeKT.
JaH Ha  Da3MBIKalOUXHA.

OTHOCAlWHECT K MaHead.
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poii CTYNEHH B COOTBETCTBHH ¢ pa3n. A, n. 8 no BKiioge-
HHS BHIKJIOYATeNell 3aluiaeMbiX JHHUH.

3. B cayuasAx, ecau NpPUMEHEHHBT B CcXeMe TOKOBBIH
NYCKOBOH OpraH He YAOBAETBOPAET TPeGOBAHUIO YYBCTBH-
TEJbHOCTH, PAaCcCMOTPEHHAs 3allliTa MOXKeT BbINOJHATECSA
¢ NYCKOM 1O TOKYy M HalpsXKeHHIO, KaK 3TO MOKa3aHO
B cxeMe IO pHC. 14, Ma¥ MOryT MCHOJb30BaThcA GoJee
CJIO’KHbIE CXeMbl 3alMTHl Mo puc. 18 u 19.

CxeMa ABYXCTYNEH4YaTOll CyMMapHO# 3alHTHI ¢ NepBOi
AUCTAHUHOHHOji CTYNEHblo ¢ TOKOBbIM IYCKOM,
HCTONb3YEMBIM JIJIt OCYIUECTBJIEHUS] BTOPOIi CTYNEHH,
IS MUTAWEro KOHUA ABYX napajjefbHBIX JHHHI
110—220 k8 ¢ OAHOCTOPOHHHM mNHTaHHeM OT BCeX BHIOB
MHOrO(a3HbIX KOPOTKHX 3ambikauuii (puc. 21)

2. TlepBas (mucTaHUMOHHAs]) CTYMeHb NPH YCTAHOBKE
3alUMTHI Ha MHTAKINEeM KOoHLEe ABYX TYNHKOBBIX mapaJuieib-
HBIX JIMHMA OTCTpauBaeTC MO COMPOTHBJEHHIO CpabaThl-
Ballisi OT MOBpEXJAeHHs 32 TpaHcHOPMATOPAMH MPHEMHOM
MNOACTAHIMK NpH paGoTe oGeHx mapaJjielbHBIX JHHHHA. Bbi-
JepXKKa BpeMeHH ee BHIGHpaeTcsi C YYE€TOM BO3MOXKHOCTH
KacKajHOro AeicTBHst nomnepeynoii AMPdepeHnHANbHOR Ha-
NpaBJeHHON 3alMThl (OCYLIECTBJARETCS BPEMEHHO 3aMbI-
KaiolliM KOHTaKTOM peJe BpeMenu [4PB, samyckaeMbiM
OT pesie TOKAa MYCKOBOFO OpraHa 3alllUThl).

3. CxeMa 3alIUTE IO CPAaBHEHHIO CO CXeMo# 1o puc. 15
HMeeT CcJeAylolle OCOGEHHOCTH, CBfI3aHHBIE ¢ HCMOJb30-
BaHHeM ee /s BBINOJHEHHA CYMMapHOW 3aLIUTHl TYMHKKO-
BblX JIHHHH:

pene TNOJIOXKEHHS OTKJAIOYEHO» 3aluINaeMblx JHHHA. Bb-
JAepXKKa BpeMeHH YKa3aHHOTO pese BhiOHpaercs B COOTBET-
CTBHH C pash. A, m. 6.

6) IlpenycmaTpuBaloTes pasfenbHble UeNH OTKJIOYEHHS
3allUIlaeMBIX JHHHA C YCKOpeHHeM paccMaTpHBaeMoi 3a-
LIHTEl IOCJHE BKJIOYEHHsS BHIKJIOYATENA Yepe3 BHIXOJHLIE
MPOMEXYTOUHble pese nomnepeyHoit AuddepeHUHANbHOA Ha-
NpaBJEHHOH SAalLUTH aHAJOTHYHO TOMY, KaKk B cCXeMe IO
puc. 17.

B uensax ycKOpeHHs HeHCTBUS S3alUuTH YCTAHABJIMBA-
I0TCA yKasareabHble pene I8PY, I9PY pns obecneueHust
pasjielbHOM CHrHaMu3alMH JENCTBHS SalHTEL MO LensaM
YCKOpEeHH4.

MpunuunaasbHas cxeMa nNHTaHHS ueneli HaNPSKEHHS
CYMMapHO#i JHCTAHUHMOHHON SaHTH ABYX NAPaJJeNbHbIX
auuuii 35—220 xg (puc. 22)

1. Cxema paspaGotama isis NUTaHUA LENell HampsKe-
HHs NHCTAHUHOHHOH 3aIUHTHI, BKJIIOYEHHO! HA CYMMY TOKOB
ABYX MNapaJJjieibHBIX JINHHH, NPHCOEJHHEHHBIX K JABOHHOM
CHCTeMe LIHH.

2. IlutaHue Uenefi HaNMpsiKEHHS 3aLIHTH OCYLIECTBJS-
eTcs OT TPaHCHOPMATOPOB HANPSKEHUST TOH CHCTEMbl LUMH,
K KOTOPOH NpUK/IIQUEHA:

a) sunusi JI-1 —npu paGote 06eHX JIHHHA WJIH OAHOM
auHuy JI-1;

a) IlpenycmaTpuBaeTcsi MepeBOJ MEPBOH CTYNEHH 3a-

1. 3amuTa, BHINOJHEHHAS N0 pacCMaTPUBAEMOW cCXeMme,  INUTH Ha JelcTBUHe 6e3 BhIAEPXKKH BpPEMEHH IIPU OTKJIOYe-
MOXET TNPHUMeHATbCA JJISl NHUTAoero KOHNA JBYX TYNH-  HWH OAHON M3 Napaj/iebHBIX JMHUHA ¢ MOMOINBIO peje Bpe-
KOBBIX TapaJi/ieJbHbIX JIHHUM, MeHn [3PB, 3amyckaeMoro OT 3aMblKalOLIHX KOHTAaKTOB
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Puc. 20. Cxema TpexcTyneHu4aTOH CyMMapHOH 3alMTBHl ¢ TEPBOH M BTOPON AMCTAHUMUOHHBIMM CTYNEHSMH C TYCKOM 1O TOKY,
Jundi 110—220 6 ¢ OAHOCTOPOHHHM INHTAHHEM OT BCEX BHAOB MHOTO(DA3HBIX KOPOTKHX

1B, 2B — puixiovarenu; 37T, 47T — tpanchopmatops: ToKa; IPM—3PM — pene Mommoctd tHna HMB-171A/1; 4 — KOMIIEKT TpaHcdopMaTo
npoMexyrounoe tena PII-23; //PIT — pene npomexyrounoe tuna PII-253; 33PITB — pene npomexyrounoe rthma PIT-252; /2PB — pene BpeMeHH
35PY — pene yxasaTeabHble Tuma PY-21/0,025; 18PY, I19PY — pene ykasatenvunie THna PY-21/0,5; 20C, 2/C — xongmencartoput 0,5 mxeh; 22CH,
GJIOKH HMcObITATe/bHbIE TH

TlipumMeuanuasa:

1. CxeMa BhINOJIHEHA Ha OCHOBAHUM 3aBOACKOTO uYepTeXa Mo puc. 1 uudopmauun OBK.469.029.04 ¢ coxpaHeHMeM OCHOBHBIX 0003Ha

2. IPII, IIPJ] — xoHTaKTHl peJje TMOJOXKEHHS <«OTKJIOUeHO» BBRIKJAIOHATENEH 3amuiaeMbtii JHHHH.

3. IIIPIB, IVPIIB — KOHTaXThl peJie YCKODEHHS 3allHuT.

4. B cxeMe BBeZleHO 3aMelJeHHe Ha cpaGaTeiBaHHe pesie I/PI7 ycTaHOBKOfl mepeMblukH MeXAY ero 3axumamf 9 u J0.

5, TOJMCTBIMH JIMHUSIMH NOKa3aHbl JAONOJHHTEJBbHO YCTaHABJAHBAEMBIC peJie B COCOHHEHHA, a4 TaKXe KOHTaKThl pene, He OTHOcALLHecH
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&) Cxema  Bxmovenup _pene 33008 , donomumenswo _npedycrampdoenozo s fGedenus
deucmbue T cmyneny  3QUIUMS  NIpy DIMKANVENUIS _ Q0NOU &3 JQuuuaemslx mpil

UCIOJB3YEMbIM JJISi OCYILECTBJICHHS TpeTbe#l CTYNEHH, /I NHTAKNIEr0 KOHIA ABYX MNapa/uliesbHbIX
3aMbiKaHHu#, BBLINOJHEHHOH ¢ HCIOJB30BaHMEM THNOBON MaHesH 3aumuThl THna I13-152.

POB M NPOMEXYTOUHBIX pene; SPC — pene conporusnenusi; 6PT—8PT, 9PT, — pene toxa Tuma PT-40; JOPIT — peme
THma 3B-122; I3PB — pene mpeMenu THna DB-134; /4PY — pene yKkasaTeanHoe ThHna PV-21/220; 15PY~—I17PY, 34PY,
‘23C.Zéﬁ-4conpommeﬂm noGasounnle 500 ox; I¥II, 2¥11 — ycrpoficTBa nepexaoualomue tina HKP-3; I1BH—3BH —
na -4.

yeyuit, MCNONb3OBaHHLIX 33BOAOM.

® NaHHOW nagenu.
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8) Cxema qened  onepamubupzo

N9CIMORAHO20 Mana

Puc. 21. CxeMa HABYXCTyNeH4aTOR CyMMapHOH 3amIHTHI ¢ NEePBOH INHCTAHUHOHHOM CTYNEHbIO C TOKOBBIM MYCKOM, HCIIOJb-
3yeMBIM A OCYLIECTBJEHHS BTOPOM CTYNEHH, JJIA NHTAIONEro KOHUA ABYX NapajjienbhblXx auHuii 110—220 k6 c ommo-
CTODOHHHM NHUTAHHEM OT BCeX BHJOB MHOro(}asHblX KOPOTKHX 3aMBbIKaHHH.

B, 2B — peikniouatenn; 3IT, 4TT — tpanchopmaTophi
OB-133; I4PB — pene Bpemenu THma 2B-122;

1000 om; 21¥0--25¥0 — ycrpolicta ortkmaovalomue THna HKP-3;

Toka, S5PT—7PT — pene Toxa Ttuma PT-40;
KPC-111; 9PIM—12PM — pene npomexyroutble tana PI1-23; /5PIIB — pene MNPOMEeXYTOYHOe THNA

8PC — pene CONPOTHUBJIEHHS THIa
PIT-251; 13PB — pene BpeMeHW THIA

16PY—19PY — pene yxrasaTenbHble THNa PVY-21/0,025; 20CJ — conpoTuB/jeHHe H0GaBOMHOE

265 H — 670K HchoblTaTenbHbll THna BU-6; 275H — GJ0K HCOBITATEJb-

Hu#t Tuna BH-4,

TIpuMeuaHua:

1. B pene I15P/IB opuH 3aMBIKalOIHIl KOHTAKT JOJMKEH OblTh MepejesnaH Ha pPasMbIKaOWuil.
2. 3aMuikalomul# 6es BuIJEPKKH BpEMEHH KOHTAKT pese [4PB nonaxkeH OBITh NepeneaH Ha PasMbiKaIOMHIL.

3. [lna ocyULeCTBAEHHS LIVHTHPOBZHHMsSI KOHTAXTOM I[4PB; o6MOTOK TpaHcpeaxTtopoB &Tx] u 8Tx2 pomxan

BblBO,T.(bl[ Pxﬁﬁuos 3THX OBGMOTOK cornacao puc. 21,6,

ORITE  NPENYCMOTPEHK!

i IIPIT — xOHTaKTbl pesie MOJOXKEHHS <«OTKJIOUEHO®» BRIKJIOUATENeH 3alluNlaeMBIX JMHAHH.

5. 11IPIIB, IVPIIB — KOHTaKThl pejie YCKOPEHHS 3aLIUT.

6) JuHus J7-2 —npu pabore OQHOK JuHUM JI-2,

VYKasanHoe OfecneyuBaeTcs ¢ MOMOLIBIO NepeKJioueHui
B LENfX HANpSIXKEHHs SallUThl, OCYIIECTBAAEMHX peje
16PI1, 17PII n 20PII, xoTophle 3amycKaloTcs NpH cpaba-
TeiBaHu# pejye JIPII, 3amyckaeMoro B CBOIO O4epeib OT
pene nosToputeser 9PIT u IQPIT nonoxkeHus pa3beiuHH-
Teneit uHMK JI-1.

3. Pene I19PIIB mnpelHasHAa4e€HO MIJ INepPEKIIOUeHHUs
Leneif HanpsKeHHs1 3alUTHL Ha TpanHchHOpMATOpH Hamps-
KeHus CHCTEMBLI IIHMH, K KOTODOH NPHUKIAOYeHa JHHUA JI-2,
B cayuae paGoThl 00eux JIMHHUH HA pasHble CHCTEMDLI UIMIH
1 MOBPeXJEHHH TOH CHCTEMB! HIMH, K KOTODOH MPHKJIOYeHa
nunus JI-1. B ykasaHHRIX cayyasx gefictsue pene J9P/IB
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ofecneynBaeTcss OT guddepeHuUanbHof  SalIMTHl  IIHH
(kontaxkr II) uepes koHTakr pene I5PII, saMKHYTHI# mnpu
BKJIIOUEHHOM TOJIOXKEHHH HIMHOCOEAUHUTENBHOTO BBIKJIO-
yaTess.

Pene I19PIIB uMeeT 3amefjeHue [OPH BO3BpaTe, KOTO-
poe HeoOXOAUMO:

a) nis nonxsata pene I9PIIB uyepes coGCTBeHHbIH
3aMBIKAIOUIMA KOHTAKT M DPa3MBIKAIOMUA KOHTaKT pene
I15PI1 npu KOPOTKOM 3aMBIKAHHY Ha IUMHAX H OTKJIOYEHUH
IIHHOCOEAUHUTEIBHOTO BBIKJIOUATES

6) naa TNpeAynpexXJEHHS XpaTKOBpeMeHHOro ofpar-
HOrO IIePEKJIOYEHUs Lenefl HANPAMXKEHHUS 3allUThl Ha MO-
BpexX/eHHEIe LIMHE], Ha KOTOPble BK/OueHa JHHUA JI-1, ph
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Puc. 22, JIpunuunuanpHast cXemMa NHTaHHA UeNed HaNpsKeHUd CYMMapHOH AMCTARLMOHHOH 3alUMTH! ABYX HapaiesbHLIX
aunuilt 35—220 xe.

1B, 2B — BuikAIOUaTENH;

MeXYyTOUHble THna PIT-285; J1PII. 14PI1, 15PI1, 18PIT — pene npoMexXyTouHBIe THMA

3P—6P — pasveauuutenn; /TH, 8TH — tpancdopMmaropnt Hanpsokenus; 9PIT, 10PIT, I12PI1, [3PIT — pene mnpo-

PI1-23; 16PII, I7PI1, 20PII — pene nNpoMeEXKYTOUHBIE

Ttuna PII-211; /9PJIB — pene npoMexkyrounoe tunma PIT-252; 2/¥0 — ycrpoiictBo ortkaogaiouee Ttana HKP-3.

H})umeqauus:
1.

— KOHTAKT DpeJae I[OJOXEHHS <«BKIIYEHO®» IIHHOCOEAHHHTENbLHOI'0 BBIKJAIOYATENA. Ilpu OTCYTCTBYMH Ha NOACTAaHUHH AIIB Ha wWwWHO-
COeAHHHTENbHOM BRIK/IIOYATENEC BMECTO 3aMbIKAIOWLEro KOHTAKTa PeJie MOJOXKEHHA <BKJIOYEHO» HCHONb3YyeTcCs paamuxalomuﬂ KOHTAKT pedae

NOJOXEHHS <«OTKJAIWUEHO» IWHHOCOCAHHUTENBHOIO BBIKJIIOUYATENAA.

2. JI — KouTaKT BHIXOAHOro pene mubdepeHnHanbHOl 3amuThl TON cHCTeMbl IHH, HAa KOTOPYIO BKJAKOYEH2 JHHHA JI-1.

3. ba3za b TpaHchopmaTOpa HAaNpPsIXKEeHHs] NMPHHATA 3a3eMJIEHHOM.

HeycneliHoM ATIB 3THX WHH NHHOCOEMHHUTENbHLIM BHIKJIIO-
yarteJeM.

B Tex cayuasx, korga He jgonyckaercs AIIB ma mmubo-
COeAHHUTENBbHOM BBIKJIOYaTede (HanpuMep, NPH HANHUHH
Ha NOACTaHUMH MapajjieJbHbIX JHHHA ¢ ABYCTODOHHHM ITH-
TaHHEM, HAa XOTOPHIX YCTaHOBJeHa monepeuynas AuddepeH-
nHajbHasi HanpaBJeHHasi 3allMTa), LeaecooO6pasHO 3amycK
pene I5PIT ocyuwlecTB/ATh Pa3MBIKAIOMIUM KOHTAaKTOM pene
MOJIOKEHHS1 <«OTKJIIOYEHO» LUIWHOCOSXUHHUTENbHOTO BHIKJIO-
yaTens (a He 3aMBIKAIOUMIUM KOHTAKTOM peJie MNOJOMKEeHHS
«BKJIIOUEHO» IIHHOCOEAHHHUTEJNbHOTO BBHIKJIOUATEJNS, KaK MO-
Ka3aHo B CxeMe pHC. 22), MOCKOJbKY NpH 3TOM YBEJH'TH-
BaeTCsl BpeMsl NMORaud HMIyJaLCa Ha 3anyck pene I9PIIB,
4TO NOBbINIAET HaZEeXHOCTb NepeBofa lenefi HaNpsiKEHUs
Ha DHUTaHHE OT CHCTEMBl MIMH, K KOTODOH MpHKJIOUeHa JH-
ausa J-2.

B Tex cayuasx, korga aponyckaercs AIIB na mmunoco-
eIHHUTEJbHOM BBIKJIOYaTeNe (HANMpHMeEp, TMPH OTCYTCTBHH
Ha NOACTAHUMH MapaiielbHbIX JAUHHHA ¢ ABYCTODOHHHM IIH-
TaHHeM, Ha KOTOPHIX YCTaHOBJIEHA nonepeuHas Iuddepen-
ilMajbHas HalpaBJeHHas 3ailnTa), 3anyck peae [SPIT or

pPa3MbIKAIOIEro KOHTAKTAa peje MOJOKEHHS <«OTKIIOYEeHO»
ILIKHOCOEAIHHUTENbHOTO BBIK/IOUYATE sl HellesecoobpaseH, no-
CKOJIbKY NMpH 3TOM OJHOBPEMEHHO C yBeJHYEHHEeM Bpemell:
nojaYd MMRynasca Ha 3amyck pene I9PIIB yseanmuuBaercs
HeoOXORUMOE BpeMs 3aMelJeHHs1 [PH BO3BpaTe peJe
19PITB, xoTopoe B pacCMaTPHBaeMOM cJy4ae onpejensercs
ycnoBueM 1. 3,6.

4. TIurtanue CyMMAapHOM AUCTAHLHOHHOH 3aLUUTH THO-
CTOSHHBLIM OIEPATHBHBIM TOKOM OCYILECTBJSIETCA uepe3
KoHTaKkThl pene IIPIT n 14PIl, 3anyckaemblx mocjae cpaba-
ThIBaHHs pene nostopureneft 9PII, I0PI, 12PI1 u 13PI7
MOJIOXKEHHS pa3beAHHUTeNel, NOJAIMUX HA 3aUUTY Ha-
npsikeHHe OT TPAHCPOPMaTOPOB HANPSIIKEHHS.

B cxeme mpenycMmorpeno mpomexyTodnoe pese I8PIT,
3amyckaeMoe NpH cpabaTbiBaHWH OJMHOTO H3 peje, mepe-
KJIIQUAIOMIMX LenH Hanpsi)XeHHd  CYMMAapHBIX  3aUIMT
(I6PIT). Pene 18PIT o6ecneunBaeT nofgBefcHHe MOCTOSH-
HOrO OIEPATHBHOrO TOKa K AHCTAHIHOHHOH 3allluTe 4Yepe3
KOHT2KThl pejieé TOH JIHHMH, pese NOBTOPUTENH IOJOMXKEHHS
pasbeqHHUTeNss KOTOPOH OCYLIECTBJAIOT MOABEAEHHE HA-
NPSKEHHsT Ha 3alUUTY. BeINnosHeHHe »THX (QYHKUM#A cre-

57



LHaJbHBEIM peJje, a He OQHHM M3 JNepeKJIOYaIoUlHX peJie
(16PI1, I7PI1 unn 20PIT) noBmILaeT HajeXHOCTb NPeROT-
BpallleHHs1 HeNMpaBMJIbHOIO cpabGaTbiBaHHS CYMMapHO# iH-
CTAHLHOHHOWN 3alIUTHI MPU abecTOYEHHH peJse MOBTOPHTENEH
HOJIOXKEHHs1 pasbeliHHHTeNefi, B COOTBETCTBHH ¢ MPOTHBO-
aBapuUiHbIM LHUPKYaAspoM TeXHHYECKOro YIpaBJeHHS Iio
sKcmayaTtauuu 3sHeprocucteM 6. I[MIK9ud *. Hanpumep,
NpY HCUE3HOBEHHH IHTAHMsI DeJjie NOBTOpHTenst JuHUH JI-1
(9PI1 unun I0PI]) nocne BO3BpaTa yKa3aHHOrO pejie Hapy-
LIGHME NMUTAHHUA Leneli HAaNpsXeHUst MOXKeT IPHBECTH K cpa-
6aTHIBAHUIO pesie CONPOTHBJEHHs 3allUTHI; NOCJe BO3Bpara
pene /1PI] npou3oiifeT cHATHE ONEPaTHBHOTO TOKAa C 3aliH-
THI, H TIO3TOMY cpabGaThbiBaHue pejie CONPOTHBJICHUS He NpH-
BeleT K HeNpaBHJABHOMY cpabaTeiBaHHIO 3amiuThl. Pene
16P[1, 17PI1 w 20PII upy BO3BpaTe NepeKIIOUAIOT UMM
HANIPAXKEHHS 3alUTH Ha NHTaHHe OT TpaHcdopmaTopa na-
NpsDKEHUs] TOM CHUCTEMHBl WUHH, K KOTODOH IpHCOelUHeHa
auHusa JI-2, ¥ pejie CONPOTHBJEHH BO3BpAllalOTC B HC-
xonHoe mosoxeuue. Ilozaua B 3TOT Ke MOMeHT I(T. e. oT
NepeKIoyaoluX pelie) Ha CXeMY ONepaTHBHOIO TOKa MOr-
Ja 6bl HPHUBECTH K CPaGaTBIBAHHIO 3AILUTH NPH YCJIOBHH,
4T0 fpos.c>>fum.s, TH€ flpoas.c — BpPeMs BO3BpaTa peje Co-
ApoTHBJeHHs (/10 Pa3MBIKAHHS 3aMBIKAIOLUX KOHTAKTOB)
M fum.n — HPOJOJKHTENLHOCTL HMMYJbCa Ha OOMOTKe Bbl-

* TIpoTruBoaBapuilHBIl LHDKYAsap «O npeAoTBpalleHHH Hempa-
BHABHBIX JAeHCTBHIT MAHCTAHIMHOHHBIX 3aliuT, 3awHTel JAP3-2 u
yerpoitcrea OAIIB npu nHTaHHH ueneff HanpsKeHHs STHX YCT-
pOifCTE 4epes peJie-NIOBTOPHTENH PasbeAHHHTeNefi», D-4/64 or
18/V 1964 r.

XONHOrO peje 3alUTH, HOGXoAHMas Ias ero cpabaTbiBa-
Hua. Pene xe I8P/ nopaeT onepaTuBHBbIA TOK Ha 3allu-
TY uepe3 BpeMs, HNOCTAaTOYHOE MJIsI BO3BpaTa pesie COMpO-
THBJIEHHS, YeM H NpPeLOTBpAINAETCS HenpaBWIbHOe cpaba-
ThiBaHHe 3alluTh. PaccmaTpuBaeMoe pesie MOBBHILIAET TAKKE
HaJeXHOCTb NMOBEJEHUs CXEMH H IIpH Modauve Ha peJe Io-
BTOPUTENH OMEPATHBHOIO TOKA, HCYE3HYBIIEro paHee Ha
HEKOTOpoe BpeMs.

5. B cxeMe mpenyCMOTPeHO OTKJIOYalolllee YCTPOHCTBO
21¥0, npennasHaueHHOe JJs BhIBEJEeHHS1 H3 NeHCTBUA pene
16PII, 17PIT w 20PII, uto MOXeT MOHAaZOGUTLCH, HAMNpH-
Mep, npu paGore JauHuM J/-2 M IPOBEJLEHHH DEMOHTA Ha
pa3beIHHUTENSIX JIMHHH JT-1.

B nenu o6MoTKM pene I9PIIB moxKeT oKa3aTeCs lle-
Jeco0GpPa3HBIM TPeRyCMOTPEeTh Pa3bEMHBIN 3aXKHM HJH OT-
KJloyaiollee yCTPOiCTBO A BO3MOXKHOCTH BbIBELEHMs 3TO-
ro peJje M3 HefCTBHS, HalpHMep, MPH 3aMelle BHIKJAIOYATES
JUHUK JI-2 HMIHHOCOEAHHHTENbHbIM BhiKmodaTeneM. TTockons-
Ky TpH OTCYTCTBHH TaKOTO 3a)XHMa B paccMaTpHUBaeMOM
caydae MpH MOBPeXKNEHHH LIHH, Ha KOTODHIe BKJIOYEHa JH-
uus JI-1, ¥ yCHEIIHOM MOBTOPHOM BKJIOYEHHH STHX LUMH,
TeNH HANPSKEHUs] AUCTAHNMOHHOM 3aINTH (KOTOpas B pac-
CMATPHBAeMOM CJIyuae sIBJSIETCsl 3alMHTON JuHuM JI-I) no
BKJIIOUEHHS HIMHOCOEAMHUTENLHOTO BHIKJAIOYaTens OyayT
BKJIIOUEHbBI HA «4YYIKOe» HaNpsXKeHHe.

6. PaccMoTpeHHast cxeMa NHTAHMs llenefl HaNpsiKeHus:
CYMMAapHO#l AHCTAHIHOHHON 3alIMTHI TAaKXXe NMPHMeHHMa AJs
MHTaHHS Lenell HANpPSIKeHHs nomepedHoit nuddepeHIHas-
HOit HanpaBJeHHON BALIUTH MapaJlieNbHbIX JHHHI.



r17ABA TPETbH

CXEMbI JUCTAHLUUOHHOM 3ALUUTHI JIMHUH
110—330 x8, PABOTAIOLIUX MO CXEME BJIOKA
TPAHC®OPMATOP (ABTOTPAHC®OPMATOP) — JIUHUS
B CETSAX C BOJIbIIUM TOKOM 3AMbIKAHMUS
HA 3EMJIIO

A. NPUHOUNBI BLIMTOJHEHHSA CXEM 3ALUMTHI

1. B Hacrosleft rsnaBe paccMOTPeHbl NPHHUMIBL Bbl-
TIOJIHEHHsT M OCOOEHHOCTH CXeM JHCTAaHUMOHHOM S8auuTsl
Junnit 110—330 k8 6sokoB TpaHchopmarop (aBTOTpaHc-
«OpMaTop) — NUHHA, YCTaHABJAKBaeMOR CO CTOPOHLI TPaHC-
¢dopmaropa (aBToTpaHchopMaTopa) OT MHOro(asHEIX KO-
POTKHX 3aMbIKaHHM.

Ha puc. 23 1ana cxeMa ABYXCTYMeHUYaTOH KHUCTAHIHOH-
HOM 3aWUThl, TOKOBOH 3alluThl OOpaTHOH nOC/AeLOBATE/b-
HOCTH H TPeXCTYNeHYaToll TOKOBOH HaNpaBJeHHOH 3alUHTHI
OT 3aMulKaHufi Ha 3eMmmo Juauu 110—330 x8 Gioka
aBTOTpaHchopmarop (TpaHchHoOpMaTOp) — JHHHS, BHIIOJ-
HEHHBIX € HCMO1b30BANHHEM THIOBOH KOMIIEKTHOH MaHeau
3amnuTel THna OSI13-624-64.

Ha puc. 24 gaHa cxeMa OAHOCTYNEHYATOM AHCTAHIMOH-
Hoit 3amuTel AuHHu 110—220 x8 6s0Ka TpaHcpopMaTop—
JIHHUSL,

2. PaccmaTpuBaeMele cxeMbl AHCTAHILHOHHON 3alllMThi
aunuii  Ga0KkoB TpaHchopMaTop (aBToTpaHcpopMmarop) —
muaug (pue. 23 u 24) naHBl AAs cayuast HCMOJb30BaHHA
TpaHc(opMaTOPOB TOKAa HA CTOPOHE 3alHILAEMOH JHHHH.

Hasa Gaoka ¢ ABYXOOMOTOYHbLIM TpaHcopMaToOpoM
TaKoe HCIOJb30BaHHe TPaHcHOpPMATOPOB TOKA BHITIOJIHEHO
B IensX OJHOTHIHOCTH;, JAMUCTAHIHOHHYIO 3alUUTY JHHHH
B 3TOM CJyyae MOXHO TaK)Xe BKJOYaTb H Ha TpaHcdop-
MaToOpbl TOKA, YCTaHOBJIEHHble HA CTOPOHE HH3LIero Ha-
npsKenust TpaHchopmatopa (pue. 25). Ilpu TakoM BKilO-
YeHHH paccMaTpHBaeMasi 3alllMTa OJHOBPeMEHHO pe3epBH-
pyeT saluTy TpaHcdopmaTtopa 6JoKa.

Crnepyer OTMETHTb, YTO IPH HCHNOJIb30BAHMH IJsI 3a-
HIUTH TpaHCc(OPMATOPOB TOKA, YCTAHOBJIEHHBIX Ha CTOPOHE
HM3WIEro HamnpskeHds TpaHchopMmaropa 6.J0Ka, Leseco-
o6pasHO coeaMHATb WX B TpeyrodibHuk (puc. 25,6). Ilpm
3TOM cOXpaHseTcsl Takas JXe cXeMa BKJIOUeHHs1 pefe (Ha
pasHocTb TOKOB), KaK M IIPY MCNOJb30OBaHHY JJisl 3aUIUTHI
TpaHc($OpMaTOPOB TOKA, YCTAHOBJIEHHBIX HA CTOPOHE 3allli-
LaeMoH JIMHHUH.

3. JIns 6a0ka ¢ ABYXOOMOTOYHBIM TpaHcHOPMaTOPOM
(nampuMep, puc. 24) Hend HANPSIKEHHs 3aLIHMTH JUHKH
BKJIIOYAlOTCA HA TPaHCHOPMATOPHl HANPAXKEHHUS CTOPOHHI
HH3IIEro HanpsKeHHs TpaHchopMmaTopa Gaoka (MCTMOJb3y-
I0TC TpaHcopMaTophl HampsixKeHHA wWHH 6—10 k8 uau
TpaHcpOpMaATOPbl  Hampsi’KeHHsi, NPHCOEIHHEHHbIE HemNo-
CpeACTBEHHO K TpaHcopmaTopy Oaoka). Tlpu stom 3a-

IHTa AOoJKHA OBITh BKJAKOUYeHA Ha (asHble HaNpsKeHUst
OTHOCHTEJIbHO HYJIEBOM TOUKH CHCTeMBbI, KOTODHIE COOTBET-
CTBYIOT MexKAY(a3HbIM BTOPHUHBIM HANPSKEHUSIM CTOPOHBI
BBICIIEro HanpaxKeHus.

4. Jlns 6y0Ka ¢ TPexoGMOTOUHBIM TpaHcHoOpMaTopoM
(aBTOTpanchOpMaTOpPOM) 3alUTa JMHHH BKJIOYAeTcs Ha
TpaHc(hOPMATOPEl HAMpsDKEHHsd, YCTAHOBJEHHBIE HA CTODO-
Hax ero HH3wero (Hanpumep, pHC. 23) WJIH CpelHero Ha-
npsoxkeHus. ITlpw TOM CONMPOTHBIEHHE Ha 3a)XHMax pene
B ofileM cJayyae 3aBUCHT OT TOKa MOANUTKH ¢ TOH CTO-
POHBI, TpaHCHOPMATOPH HANPAXKEHHS KOTOPOH HE HCMo.ib-
30BaHH A/s 3alHTH JUHHM (HanpHMep, OT MOANHMTKH CO
CTOPOHBl CpefHero HanpsiKeHHs TpaHcdonMaTopa !pu
BKJIIOYGHHH 3allUTBl Ha TpadcopMaTopbl HANPSKEHH,
YCTaHOBJIEHHBIE HAa CTOPOHE €ro HHU3IIero HanpsKeHHs —
puc. 26). ToabKO npu OTCYTCTBHH TaKOM MOANHMTKH, a TAaK-
e B cJyuae, Korja cCONpOTHBJEHHe OGMOTKM TpaHchop-
MaTtopa 6/10Ka Ha CTOpOHe, TIie YCTaHOBJEHH TpaHcOp-
MaTopbl HaNpPSKEHHs], MHTAIOMKHe 3alUTy, GJH3KO K HYJIO
(Ha puc. 26 npu Iyr=0 uan Zy=: 0), conpoTHBJEHH: Ha
3a)XKMMax peJsie TPOMOPLUHOHANBHO CYMMAapHOMY CONpPOTHUB-
JIEHHI0 OT MeCTa YCTAaHOBKH TPaHC(HOPMAaTOpPOB HaNpskKe-
HHS 1O MecTa NOBpEeX/ASHHUS.

Ilpn HecoOMIOmEHHH 3THX YCNOBHH BJIHSHHE INOJMHTKH
C TpeTbeli CTOpPOHH TpaHchOpMaTopa Ha 3aMep 3aUIUTHi
JIHHHH MOXeT ObITb HCKJIOYEHO NMYTeM KOMIEHCAIHH Maje-
HHSA HANpsKEeHHs B CONPOTHUBJAEHHH OOMOTKH TpaHchopma-
TOpa, Ha CTOPOHE KOTOPOH YCTaHOBJEHbl TPaHCHOPMATOPH!
HaMpsKEHHs, UCHOJb3yeMble AJA 3alluTel (Ha pHuc. 26 na-
JleHHe HaNpsXKeHHs B CONPOTHBJeHHU Zi).

5. Vicnoab3oBanHe nJsi MUCTAHUHOHHOH 3aLUMTHI JIKHHH
TpaHcopMaTOPOB HANPSKEHHs, YCTAHOBJEHHBIX HA CTO-
pOHe HM3IIEro HJIH CPefHero HampsxKeHHs TpaHcdhopMmaTopa
(aBToTpanchopmaropa) G6s0Ka, H BKJIOYEHHE B CBS3H
¢ 3tuM TpaHchopmaropa (aBroTpancopmartopa) 6ioka
B 30HY 3alUMTHl NPHBOAUT K COKPALICHHIO LOJH JHHuY,
oxBaThiBaeMofi nepBoii (6Ge3 BBIIEPXKKH BpeMeHH) CTYNeHBIo
3aUIMTLl, H CHHXKEHHIO YYBCTBHTENbHOCTH BTOPO# U TpeTbelt
CTyNeHef.

YxazaHHOe OGBSICHSIETCS TeM, 4TO He3alllHlleHHas nep-
BOfl cTymeHbl0 wacTh 6Jioka TpaHcdhopmarop (aBToTpatc-
¢opMaTOp) — JIMHHS, PACHOJOXKEHHafd B KOHUE JHHHH H
paBHafd m(Z.p+Zy), Goablue, ueM He3alMIIEHHAS YacThb
JUHHK mZ; TpU NPHMEHEHHH AJS NOCAedHeil OTAeJbHOR
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sawutel. C apyroft CTOPOHBI, BKIIOuUEHHE TpaHcdopmaropa
B 30HY 3aUIUThl JMHHH S5KBHBAJEHTHO YIJHHEHHIO JHHUH,
4TO TNPUBOAMT K CHHXKEHHIO UYYBCTBUTEJNbHOCTH BTOPOil H
Tperbell CTYNeHell 3alluTel U B PALE CilyuaeB MOXKeT BHI-
3BaTh TPYJAHOCTH NPH COIJIACOBAHUM BTOPOH CTYIeHH 3a-
LUIMTHl paccMaTpuBaeMoM JauuuM OJ0Ka C MEPBOH CTYMEHBIO
3allHThl CMEXHOI'0 YyacTKa, a TakkKe INpH oOecrneueHHH
pe3epBHPOBAHHS CMEXHOI0 yyacTKa TpeTheH CTYIEHbIO.

Cnenyer OTMETHTb, YTO HCKJIOUEHHE M3 30HBI, OXBaThi-
BaeMOM 3allUTOH, TpaHchopmaTopa (aBToTpaHchopmaTopa)
6.10ka nyTeM KOMIeHCalUH MNaAeHUs HANPSKEHHA B €ro
COMPOTHUB/JIEHHN He NPUBOAUT K YBEJIUUEHHUIO [OJH IAJIHHLL
JMHHMH, 3allyliaeMOH [epBOil CTYIEHbIO.

YxasanHoe 0o6yC/JAOBJAEHO TeM, YTO KOMIIEHCHpYIoLiee
yeTpoitcTBY B UesigX OO6JeryeHHst CeNeKTUBHOCTH JHOJXKHO
HACTpauBaTbC HAa HENOKOMIIEHCALHMIO, INMOCKOJbKY B IIPO-
THBHOM cJIydae CONpOTHBJIEHHE HA 3allluTe MOXKeT 0Ka3aTb-
Cf IpeyMeHbIUEHHBIM M43-32 OWMGOK KOMIIEHCHDPYIOLIEro
ycTpoiicTBa, 06YC/OBAHBAIOIINX NEPEKOMIIeHCallHIo, YTO MO-
JKeT INpUBeCTH K HENpaBHIbHOMY CpabGaThiBAHHIO NEPBOH
CTYMeHY 3aliuTel NMPH HOBPEXIEHUHM B Hauajde IPeAblAy-
LIEro Y4acTKa.

Ecnu npuHATH OWMGKH KOMIEHCHPYICILEro ycTpoHcTBa
(B LONAX KOMIEHCHPYEMOrO CONpPOTHBJIEHHA) H OLHG:II
pese (B LOJAX yCTaBKH) ONUHAKOBBIMH, YTO O.H3KO K Aeil-
CTBUTENBHOCTH, TO He3allULIeHHAas nepaoﬁ CTYIIeHbLIO Y4aCTb
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Puc. 23. CxemMa ABYXCTyNMeHYaTOH AHCTAHUHOHHOH 3al{HTHl OT BCEX BHAOB MHOTO(A3HBIX KOPOTKHX 3aMBIKaHHH, TOKOBOIF
OT 3aMbIKaHIll Ha 3eMaio JguHHE 110—330 k8 Gaoka asToTpancgopmatop (TpaHCHOPMATOP) — JHHHS, BHIIOJIHEHHOH C HC

1B, 2B — Brixatovyarenn; ITT, 2TT — tpanchopmatophl Toka; 40TH — tpauchopmartop Hanpsukenusn; [PC—3PC — pene CONPOTHBNECHHS
NPH HEHCHOPABHOCTAX Lenell HanpsokeHHs TtHna KPB-12; IPK3 — kommiekT samuThl THna K3-1; 2PK3— KoMujekT  3aliuTH! THRa  K3-5;
THna PII-252; IPII3 — pene mpoMexyTouHoe tuma PII-251; 2PI13 — pene npomexyToyHoe THna PII-212; 3PII3 — pene npoMexyTouydoe TH-
na PVY-21/0,025; 5P¥3 — pene ykasatenbHoe ThHna PY-21/0,015: 1¥Y0—9Y0 — ycrpo#ictBa otkaiovaontie thna FKP-3; ICH — conpoTuBinenne
npo’x‘;i_[BJleHHe noGaBouHoe 2700 ox Tuna I139-50; IBM, 25H, 445H — OGJ0OKM HcObiTaTeNbHBle THRA DH-4; 36H — 60K HcnbiTaTeJAbHbIT  THNA
PHMeYaHWUS:
1. CxeMa BbIMOJIHEHA ¢ COXPaHEHHEM OCHOBHBEIX OGOo3HaueHHit veprexka Ne 1646TM-12a, BHINYIEHHOrO HHCTHTYTOM JHEProCeTbliPOeKT.
2. B yecrpofictBe GJOKHPOBKH NpH KavuaHusix JPBE pasudbikalomHe KOHTakTet PIT6; n Pllg, ponxHui OGLITh 3aMeHEHBI Ha 3aMblKaloulHe

60

JIMHHH, paBHag CyMMe HECKOMNEHCHPOBAHHOTO CONPOTHBJE-
Hust TpaHcopmaTopa 6goka (mZryp) H He OXBaueHHasd
3aLMTOH 1O YCJAOBHIO CEJeKTHBHOrO BhIGOpA yCcTaBKH pelie
YacTH JMHHUH (mZy), COCTABUT MPHMEPHO TO Ke 3HAYEHUE,
YTO M MpPH OTCYTCTBHH KommeHcauuwn [m(Z.p+Za)]

OnHaKo YYBCTBHTEJNbHOCTh BTOPOH M TpeTbedl CTyne-
Hed NPH BHIMOJHEHHM CXeMbi ¢ KOMIECHCALHEH NaJieHus Ha-
OpsiXKeHHs B COMPOTHBJAEHHH TpaHcpopMaTopa (aBTOTpaHC-
¢opmaropa) ‘6J10Ka HECKOJNBKO yBeJIHYHBAETCS.

6. Ona nuranusa 3awuTel JuHuMM OJNoKa ¢ Tpexobmo-
TOYHLIM TpaHcpopmaTopoM (aBToTpaHcpopMaropoM) HC-

a) mp¥ HAJMYHM NUTAHUSL KAK CO CTOPOHLI CpElrHero,
TaK ¥ €O CTOPOHBI HH3LIEr0 HanpsiKeHHa — TpaHncpopma-
TOpbl  HAMNpPS)KEHUdA, [PHUCOEJIHHEHHblE  HEeMOCPeJCTBeHHO
K TpanopopMatopy (aBroTpaHcdopmaropy) O6JoKa co €TO-
POHBI BHIBOJIOB HH3LLEro HaNpsKeHUs;

6) mpH OTCYTCTBMM THTaHHA CO CTOPOHBI CpEAHero
UJIM HH3IIEro HanpsiKeHus, eCjd He HMeercd TpaHcdopma-
TOPOB HampSIXKEeHHA, TPUCOENHHEHHBIX HEMOCPENCTBERHO
K TpaHcopmaropy (aBTorpancdopmaropy) OaoKa, — Ha
TpatiopopMaTOpHl HaNpsKeHHs IWIMH TOH H3 3THX CTOPOH,
rae WMeemcs TUTaHHMe.

[pu nurasuu 3alUThi OT TPaHcHOPMATOPOB HanpsKe-

HHS WHH (cayvyafl «6») He-

o 00XOAUMO BHIBeleHHE 3aLUThI
U3 AeidCTBUS MPH OTKJIOYEHHH
BHIKJIIOUaTE Il TpaHcdopMma-
ams gopa (aBToTpancgopmaropa)
i JMOKa OT MIHH, K KOTOPbIM
TpUCOEAHHEHE TpaHC(popMa-

TOPLI  HANpsiIXKEHUd, IMuTalo-

mue 3aliuTy. YKasatinoe He-

ofGxoauMo AJisi NpeAoTBpaille-

HHSI HENpPaBUJLHOTO AeHCTBUA

3alMTHl  JHHUH (Hanpuamep,

NpH BHEIIHUX KOPOTKHX 3a-

Cenop wevcnpobusc- MBIKAHHAIX HA CPeXHEM HJH
m gyened nanoakowA {Y31IEM HAMPSIXKEHHH TpaHc-
" ¢dopmaTopa HJAM aBTOTPAaHC-
“8_‘_-{'}“6’0 «wew  (popmaTOpa OJOKA, MNOCKOJb-
KY RO BKJ/IOYUEHHS] BBIKJIOUA-
Tenst TpaHcpopmaropa K 3a-
wuTe O6yRyT NOABOAHTLCA He-
COOTBETCTBY!OIlMEe TOKaM Ha-
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3amMTH 06PATHON NOCAEA0BATENbHOCTH M TPEXCTYiIeHYaTOH TOKOBOA HaNpaBJIeHHOH 3ailHThl
MOMb30BAHHEM THNOBO KOMIUIEKTHO! NMaHedu 3awutnl tuna JI13-624-64.

THna KPC-131; IPB—ycTpoficTBO GNOKHPOBKH NpH KauaHusix THna KPB-124; 2P5—ycTpoficTBO CNOKHPOBKH
IPB3 - penie Bpemenu Tuna 9B-122; 2PB3—pene Bpemenu THna DB-134; PITY

npsixkenns). C apyro#t cro-
pOHbI, BbIBENeHHE 3aLHTHl U3
AeHCTBUSL TIPU  OTKJIOUEHHH
TpaHcopmaTopa (aBTOTpPaHC-
¢opmaropa) G6GaoKa OT ILMH
CTOPOHbI, I'le HMeeTcs MNHUTa-
HHe, HONYCTHMO B CBfA3H ¢
TEM, YTO B 3TOM pexuMe OT-
nagaer HeOOGXOAMMOCTb B 3a-
IHTe JHHHA OJoka ¢ pac-
CMaTpHBaeMOTo KOHUA.

Ucnonvsosanue nns 3a-
WHTBl TPaHCHOPMATOPOB Ha-
NpPSAXKEHUS UIMMH NDU HaJdUYH{
MUTaHMs Kak CO CTOPOHHI
CpeAHero, Tak M CO CTOPOHH
HU3MIEro HanpsKeHHs (cJay-
yaif «a») HemOmyCTHMO, I[10-
CKOJMbKY TPH  OTKIIOYEGHHH
1paHedopmaTopa (aBTOTpaHC-
tdopmaropa) 6J0Ka OT ILHH,
K KOTODBIM MPHCOEIUHEHB!
TpaHchopMaTOpPE  HalpAXe-
HHS, NHTAMOLUIYe 3aUUTY, K 3a-
wure OYyLyT HMOXBOIUTHCS He
COOTBETCTBYIOHIME TOKaM Ha-
NpsiXKEeHUs, 4TO MOXKET INpHBe-
CTH K HelnpaBHJIbHOMY cpaba-
THIBAHWIO 3AlUUTH! (HanpHMep,
npH BHENIHHX KOPOTKHX 3a-
MBIKAHHAX Ha CpefHeM MJIH
HU3INEM HaNpAKeHUH TpaHc-
tdbopmaTopa HJAH aBTOTPAHC-
dopmaropa Gaoka). BriBene-
HUe 3alUThl K3 JelcTBUA B

2 Crema_uened _cysramgouiy

— pesie MPOMEXKYTOUHOE

na PIT-212 unu PII-261; 4PI13 — peae n%omemyroqaoe Tuna PI1-23; {PY3~4PY3—pene yxasaTeJbHEIE TH- 9TOM CJlyuyae TakKxke Henomny-

no6aBouHoe 47 000 ox Tuna II3B-50; 2C.

KOHTAKThl pelie.

— conpoTHBJeHHe NoGaBouHoe 3 900 ox THma I13-50; 4CH — co- CTHMO.
BU-6; IVIC — naMna cHrHaabHas THna JIC-220; 4I1YK—43YK — ycrpolicTBa KOMNEHCALMH.

7. Ona 6moka ¢ Tpex-
o6MOTOYHBIM  TpaHcpopmMaTO-
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poM ¢ coepniieHueM 06MOTOK YYA-12-11 samura BKJLO-
yaercs:

a) Ha ¢asHple HaNpPAMEHHS OTHOCHTENbHO HYyJNeBOH
TOYKH CHCTEMB! MpPH HCHOJb30BAHHM JAJSA 3aLHTBl TPAHC-
GbopMaTopoOB  HaNpsXKKEeHHs, YCTAHOBJEHHBIX Ha CTOpPOHE
HH3LIEro Hanpsi:KeHHsT TpaHCcopMaTopa;

6) Ha MexkAydasHble HANPSKEHHS IPH HCNONbL3OBA-
HUM AAA  3alluThl TPaHCHOPMATOPOB HANPSMKEHHs, ycTa-
HOBJIEHHBIX Ha CTOpPOHe CpeJHero HanpsKeHHs TpaHchop-
maTopa.

8. [IpuBesedHble B nacTosiiiedl riaBe cxeMbi JHCTaH-
UIOHHOH 3alUHTHl BbLIMOJHEHBI C peJie CONPOTHBJASHHA TH-
nos KPC-131 u KPC-132. 3tu pesje B 3amure NHHUH OJO-
Ka uesecoobpa3Ho HCNOJAL30BATL ¢ HAUOOJILIIMM BO3MOK-
HEIM YIJIOM MaKCHMa/bHOH UYYBCTBUTEJLHOCTH B 3aBOACKOM
PeryJupoBKe (@maxe.w=75°), NOCKOJIBLKY B CBA3# ¢ GOJb-
MM  MHAYKTHBHBIM  CONMPOTHBJEHHeM TpadcdopMaropa
(aBroTpancopmaropa) O640Ka Yroa cyMMmaplioro conpo-
THBJIEIIHSI TpPaHchoOpMaTopa i JHIHHM OOLIYHO NpeBblIIaeT
3TO 3HAYeHHe.

Ilpumenenne pene conporusienus tuna KPC-121 ans
3alMTEl JUIHIE 610KOB TpaHcopMaTtop (aBTOTpaHCcoOpMa-
TOP) — JIHHUST HEXeJAaTeJbHO B CBSI3H CO  CAEAYIOLIHMU
HENOCTATKAMH 3TOTO peje, OCOOEHHO NPOABJIAOIIHMCS
B 3alliMTe 6J0Ka:

a) NMpH HepaBeHCTBE yrja CyMMapHOTO CONpPOTHBIIe-
HUg TpaHcpopmaropa (aBroTpaHcdopmartopa) OJoKa M
3alHIIAeMON YaCTH JHHUHM YIJY MaKCHMaJblOH YyBCTBH-
TeJBHOCTH peJie, uTo o06ycaoBXHBaercsl OOJLIIHM HHAYK-
THBHBIM CONMpPOTHBJeHHeM Tpanchopmaropa (aBTOTpaHC-
¢opmaTopa) 6/0Ka, BO3MOXKHO yBeJHyeHHe 3alllUIlaeMOH
30HBI;

6) npx KOPOTKOM 3aMbiKaHHH MeXK]y TeMHU (asaMy,
HampsXKeHHe MeXJy KOTODLIMH He TIOXBOXHTCI K OGMOT-
KaM pese, Takxe BO3MOXKHO YyBelMUeHLe 3allHIaeMOH
308bl M3-32 YIVIOBBIX IIOTpelIHOCTel, KOTOpbie st Oso-
KOB TpaHcdopmarop (aBrorpancopmarop) —- Jinpui B 06-
IeM csyuae Bbille, ueM AJS JHIIHH, 3a CYeT YIJIOBOH No-
rpelHOCTH Tparapopmaropa (aBrorpancdopmaropa) 6i0kKa.

9. B yacTH BEINOJHEHHS ULeNed YCKOPeHHS 3aLlHTHL
mocJe BKJIOWEHUS BBIKJIIOYATENs, CXeM BKIIOYEHHS aBToO-
MaTOB Ha BTODHYHOK CTODOHE TpaHcdopMaTopa HampsxKe-
HHS, TOJABENEHUS TIIIOCa ONEpPaTHBHOTO TOKa K 3alllHTe,
a TakXKe 'YCTAHOBKH yKas3aTe/bHBIX peJle, UCMBITATEAbHBIX
GJIOKOB ¥ 'OTKJIOUAIOLIMX YCTPOHCTB W T. 1. pacoMaTpuBae-
Mble CXeMbl aHaJOTHYHBl CXeMaM 3aUlHThl OJHHOYHBIX JH-
nuil, TpHBeLeHusM B i, 1 (pasg. A, mm, 116, 19—25).

B. OCOBEHHOCTU BbBINOJHEHHA CXEM 3AIMHUTHI
(prc. 23, 24)

CxeMa pByXCTyNmeHYaTOH JNHCTAHINKOHHON 3alHTHI

OT BCEX BHIOB MHOrO(a3Hbix KOPOTKHX 3aMbIKaHH,
TOKOBOH 3alIMTH 0OPATHOM MOCJHENOBATENbHOCTH

H TPEXCTYNEHYaTOH TOKOBOH HanpaB/IEHHOH 3aWUTHI

OT 3aMbIKaHMii Ha 3emaio awaun 110—330 s Gaoka
asrorpanchopmatop (TpaHchopmarop) — AHHHS,

BLIMOJHEHHbBIX C HCMONAb3OBAHMEM THNOBON KOMIJIEKTHOM
naseau 3amute tuna dI3-624-64 (puc. 23)

1. HucrannvonHasi 3ailMTa, BHIIOJHEHHAs 1O pac-
CMaTpHUBaeMOH cxeMe, MOXKET NPHMEeHSITbCS AJSA JUHHR OJ0-
KOB aBToTpaHchopmarop (TPeXOOMOTOYHBIH Tpanchopma-
TOD)—JIMHHS B KauecTBe OCHOBHOM, a TaKKe B KauecTrBe
pe3epBHOH B cayyasx, Koraa He Tpebyercs pe3epBHPOBaHUS
NeHCcTBUA 3alllUThl M BBIKJIOYATENS NpPEAbLIYLIEro yYactka
(manbHee pesepBHpOBaHHE) M KOTMla TaKOE pe3epPBHPOBa-
uie Tpebyercs (ec/M IIPU 3TOM JONYCTHMO BHINOJHATDH
NEePBYIO CTYNEHb ¢ BEIAEPKKON BPeMeHH).

3alyTa MOXKET HCIOJNb30BATECH KAaK B CJYYasX, KOT-
na rtpebyercsi ONOKHPOBKA NpH KauaHHAX, TaK H B CJy-
uasx, Koraa Takol GJOKHPOBKM He Tpebyercs.
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Cxema paspaboraHa J[JJs YycJOBHE, Koraa wmMeercs
NUTaHHE KaK CO CTOPOHBI HH3IIEro, TAK H €O CTOPOHEI
CcpegHero HalpsKeHHs aBToTpaHcopMmartopa (TpaHcdop-
Mmaropa) Osoxka W compoTuBJaeHHe OOMOTKH aBTOTpaHchop-
MaTopa (rpancdopMaropa) G6Joka, CO CTOPOHBI KOTODOH
NOABOAMTCA HANpsIKEHHe K 3ailuTe, HE PABHO HYJIO; TpaHc-
topMaTOp HaAUPSIKEHUS, NMUTAIOMMHA B3alLUTY, NPUCOEDIHEH
HEMOCPeACTBEHHO K CTOPOHE HH3LIETO0 HAMNDAMXKEHHS AaBTo-
Tpancthopmaropa.

2. Cxema mnpeayoMaTpUBaeT HCIOJAb30BaHHe IS 3a-
muThl 610Ka aBTOTpaHethopMaTop (TpaHcHOpPMATOpP) — JIH-
HHSl ABYXCTYIendaTOH IMCTaHIMOHHOH 3alllHThl € YCTPO#-
CTBOM OJIOKHDOBKH MPH KAYaHMAX, TOKOBOH 3alluTEl 06-
paTHOH NOCHEIOBATEJNBHOCTH W TPEXCTYNEHUATOH TOKOBOI
HalpaBJleHHOR 3alUTBI OT 3aMbIKalHMI Ha 3eMJOI0 H3 Td-
NMOBOH KOMIUIEKTHOM naHean 3amutbl auauii 110—330 xs
tuna DI13-624-64.

OcofenHocTH BLIMOAHEHUs] THHOOBOH KOMIJIEKTHOH mna-
HeJM, a TaKXe OTAeJbHbIX €e 3JIEMeHTOB paCcOMOTpPEHBL
B ra. | (pasm. B, omucanue cxembl mo puc. 4, a Takxe
pasa. A, nn. 7, 10—13).

3. JlucraHIMOHHAR 3aIHTa BKJIOYEHAa 4a TpaHchopma-
TOPbi TOKa, yCTaHOBJIEHHbIE Ha CTOPOlie BLICLIEro Harpsi-
JKeHHsl aBTOTpaHcdopmaTopa (rpaHcdopiartopa) 6aoka, H
‘Ha (asHble HanpsXKeHus TpaHchopMaTOpa HANpPSIYKEHHs,
NPHCOEITHHEHHOTO HEMOCPeACTBEHHO K aBTOTPaHchopmaTo-
py (rpascdhopmaropy) OaoKa Ha CTOPOHe ero HH3LIETO
HanpsiKeHuss B MPENNONOXENHH HAJUYHA TPEXCTOPOHHEro
nutaHus 6aoxa (pasg. A, nm. 6 u 7).

4. BBUAy HaJau4YMsi TPEXCTOPOHHErO MHTAHHS H COMPO-
THBJIEHHS OOMOTKM HH3IIEro Hamnpsi)KeHHd, He paBHOTO
HyJIO, B cXeMe npefycMorpensl ycrpoiicrBa (4/YK—43YK)
KOMIIGHCAIIMH TNaJleHHs HaNpsiKEeHHS B CONPOTHBJCHHH 06-
MOTKM  HHU3LIEr0  HampsixeHHss  aBTOTpaHchopmaropa
(pa3n. A, . 4).

YcrpofictBa KOMIIEHCAIMY TPHHSITH BHINOJHEHHBIMY B
BHIE TPAHCPEAKTOPOB, IMePBHUHBIE OGMOTKH KOTOPHIX BKJIO-
HeHLl Ha TpaHchopMaTOphl TOKA, YCTAaHOBJIEHHHIe Ha CTO-
pOHE HHU3lllero HampsyKeHHs aBToTpaHchopmartopa 6is0Ka,
a BTOpHYHBIE — B WLENH HANPAKEHUS 3alLUTH JHUHHH.

Iast cnyuaeB, korfa COMPOTHBJIEHHe OOMOTKHM HHU3Ie-
rO HanpsXKeHHs PaBHO HYJNIO UJH OTCYTCTBYeT MHTaHUE
CO CTOPOHBI CPEIHero HampsKeHUHA, a TaKKe TNPH HCOOJb-

30BaHHH PacCMATPHBAeMOH CXeMBl AJAs JUHHA GJOKOB
IBYXOOMOTOUHBIE  TpaHCHOpPMATOp — JHHHS,  YCTPONMCTBO
KOMINEHCAllU M3 CXeMbl HCKJIOYaeTos.

5. OpraH HampaB/eHHs IMOLLHOCTH TPEXCTYNEeHYaToH TO-
KOBOH HampaBlIGHHOH 3alMThI OT 3aMbIKAHHA Ha 3eMJII0
(pene 8-1PM) muraercs oT TpaEG)OpPMATOpa HANPAIKEHHS
Ha CTOpOHE CpejHero HampskeHus. IIpH OTKMIOYEHHH Bbi-
KJIIOUATeNs CO CTOPOHBI CPEIHEro HampsizKeHHsi aBTOTPaHC-
dopmartopa (TpanchopMaTopa) OpraH HampaBJACHHS MOLL-
HOCTH JOJIXKEH M3 CXeMbl HCKII0YaTbCH.

CxemMa OIHOCTYNEHYATON AMCTAHUHMOHHON 3AWMUTHE

aunun 110—220 kg Gaoka TpanchopMarop — JHHMA

OT BCEX BHAOB MHOTO(h)a3HBIX KOPOTKHX 3aMBbIKaHMi
(puc. 24)

1. 3aniura, BbIMOJIHEHHast O paccMaTpHBaeMoll cxe-
Me, MOXET NPUMEeHATHOS AJs JHHuH OJ0KOB TpaHcgopMa-
Top (aBTOoTpaROGOPMATOP)—JIMHHSI KAK B KaueCTBE OCHOB-
HOH, TaKk M B KauecTse pe3epBHOH, Koria He Ttpebyercs
pe3epBHPOBaHHS RefCTBUsI 3alHTH Y BHIKJIOUATENs TIpe-
AbLAYLero yJyactka M He TpelGyercst GJOKHPOBKH UpPU Ka-
YaHUAX.

Cxema paspabGoTaHa JJs HCHOJb30BaHHS Ha OJOKe
JBYXO0GMOTOUHEIR TpaHopOpMaTOp — JIHHUS; OHA TakiKe MO-
KeT ObITh HCHOJAB30BaHAa Ha OJOKe TPeXoOMOTOYHBIM
Tpancpopmarop (aBTOTPaHcHOPMATOP) — JIMHHA HPH  OT-
CYTCTBHH TIMTaHHA €O CTOPOHBI <CPEIHEro WJH HU3IIEro
HampsKeHus.
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Puc. 25. Cxema BkJioueHHS TpaHc¢GOpPMaTOpPOB TOKa, ycTa-

HOBJIEHHBIX CO CTOPOHBI HU3IUEro HANPSXKEHHS H HCHOoJb3ye-

MBIX JUIi TIMTaHHS HOHCTAHIHOHHOH 3alUThl JHHHH OJ0oKa
TpaHchOpMaTOp — JHHHA.

MIpuMeuanus:

1. Ha c¢xeMax yC/lOBHO mOKa3aHO BKJIOUEHHE TpaHCPEaKTOpa
(Tx) pene coupoTrHBiaeHMA Jast dasm B; BKIIOIeHHe TPaHCPEaKTO-
poB 1Js1 ABYX ApPYrux ¢as NpOU3SBOAHTCA AHAJNOTHYHO C YUIETOM
HHKJIYecKkol 3amenn! ¢das,

2& I —cymMmma TOKOB mnpsaMoff H o6paTHofl nocaexoBaTeNb-
Hocref.

GaTbIBaHUS

Puc. 24, CxemMa ognocTyneHuaToéft RMCTaH-

ILHOHHOH 3amuTh auuauu 110—220 ka8 6ao-

Ka TpaHchopMaTOp—/IMHUS OT BCEX BHIOB
MHOro(a3HbiX KOPOTKHX 3aMBIKaHUH.

1B — puikmouatens;, 27T — TpanchopMaToOpsl TO-
ka; 3PC—5PC — pente cOUpPOTUBJIEHHUS THIIA
KPC-132; 6PB — pesne BpemeHH TtHHA 3IDB-124;
7 — ycrpo#ieTBO OJMOKHDPOBKH MPH HEHCNPABHOCTSX
nenefi nHanpsxenns Tuna KPB-12; 8PY, 9PY—
pese ykasaTenbHue THna PVY-21/1; 10¥O — yer-
poiicTBo orkamuaiomee Ttana HKP-3; 1/5H,
1254 — 610Kkn  ucnelTaTeabHple TUma  BH-6;
13PIT — pene mpoMexyToyHoe THma PII-23.
Mpumevwanue, JIIPITB— KOHTaKT pene
YCKOpEeHHsT 3allHT.

3allUTEl He MOXKeT OBITb MeHblle 2 OM—HHXK-

Hero npegmena ycraBky pede muna KPC-132.
3. 3ammTa BKJIIOUEHa Ha TpanopOpPMATOPH TOKa, ycra-

HOBJICHHBIE

I},Zﬂ U[H

Ha CTOPOHE BBICHIETO HANPSIXKeHUS TpaHcdop-

—moku 8 odmemwax coombemembermo muswezo,
Goicweeg « cpedweeo wanparcenyd mpanc@opmamape npd

noBpexcenuy Ha sawuuoenol  AUNUY

27,2z ulg-

Z,-
Hanpascenue

onpomubnenun _oomomox  coomBemembenre Ku3wee,
bICWR20 U CPPOKE2O WANMPRIKEWUL IMpaHc@opmamopa Spona

conpomubpenue yvacmua nuwuy Go mecma nolbpercdenus.

& meome Brmovewus  dawumsr

Uj =(2 *Zﬁf}fz*zszz -Ig)

Conpomubrenve 8 mecme enmwovewnus sawumor

Zj:

Puc. 26. B
TOPHI TOKA
HUSA

CTOpPOHMI

U ’ In -
’7{*:2”*2/, * Z[{/“ ‘-rg;/

KJQUeHHEe peJie COMpOTUBJEHHS Ha TpaHcdopMa-

CTOPOHBI BHICUIErO H TpaHchopMaTOpHl HamnpsixKe-

HH3ILIErO HANpSIKeHHH TPeXoOMOTOYHOrO
Tpancpopmaropa.
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Maropa 6Jioxa, H Ha ¢asHble HANPAKEHHA OTHOCHTENBHO
HYJIeBOH TOYKH CHCTEMBl TPaHCHOPMATOPOB HaNpsKeHUs
wud 6--10 k8, coemHHEeHHBIX MO CXeMe «3Be3ja ¢ HyJeM—
3Be3fa».

4. B neasx HCKAIOYEHHS HENpaBHJIBHOTO CpabaThiBa-
HHA 3allHTH NpH HEHCNPABHOCTAX Uenell HanpsxeHus
B CXeMe HCIoJb3yeTcst YCTPOHCTBO OJIOKHPOBKH THmA
KPB-12.

5. 3amura BHMONHEHA ¢ BBHIAEPIKKOH BpeMeHH, B CBS-
34 C 3THM OHa MOXET HCNOJb30BaTbcAd B KayecTBe OCHOB-
HOH TOJIbKO B (CJIyuyasiX, Konaa fpH TpexdasHOM KOPOTKOM
3aMbIKaHUH B HayaJe 3alllUlIaeMOro YYacTKa OCTATOTHOE
HampsXKeHHe Ha DIMHAX HHU3Wero (M CpelHero) Hampsxe-

HUA NOACTAHIHUM, TJileé YCTAHOBJIGHA paccCMaTpusaemas 3a-
wura, Goabite 0,6Unon (I1Y3, nn. I111-2-85 u II1-2-86).

6. Ilpn uCHONBL30BAaHMH ©XeMbl AJMA BallHThl JIWHHU
610ka TpexoOMoTOWHBIA TpaHchopmarTop (aBrorpaHcdop-
MarTop) — JIHHHS MHTaHHe 3alHUTBI OT TPpaHchopmaropa
HaMPsKEHUS NOJIKHO OBITH NPELYCMOTPEHO B COOTBETCTBHH
¢ pasn. A, u. 6.

Ilpu ‘TpexcropoHHeM IHTAHHH B «cJdydae HeoO6XOAUMO-
CTH B CXeMe NOIOJHHTENLHO AOJIKHO OHITh MPEAyCMOTPEHO
YCTPOﬁICPBO KOMIIeHCalluK NajgeHHd HaMpPAXeHHA B COHpO-
THBJICHUH OOMOTKH HHU3IEro HaNnpsAXeHUs, Kak 3TO MOKa-
3aHO B cxeMe mo puc. 23 (onucaHHe cxeMmbl no puc. 23,
n. 4).




FTABA YETBEPTAHA

CXEMbI JUCTAHUHOHHOMW 3AUIUTHI JIUHUM 35 ks
B CETAX C MAJIBIM TOKOM 3AMBIKAHHUS HA 3EMJIIO

B macrodlllef riaBe pPacCMOTPEHBI NMPUHLHUIBI BBIIOJ-
HEeHHS1 ¥ OCOOEHHOCTM THIIOBBIX CXE€M IUCTAHUUOHHON 3a-
IWUTHl OAMHOYHBIX M IapajJeNbHbBIX JHUHHE OoT MHOrodas-
HBEIX KODOTKUX 3aMbIKAHHH.

Ha puc. 27 u 28 pmaHbl cXeMBl TpexcTyneHYaroll 3a-
ILKTH ¢ NepPBOH M BTOPOH AHCTAHUHOHHBLIMH CTYNEHAMH AJA
aunuit 35 K8 0T BceX BHIZOB MHOTOGasHBIX KOPOTKUX 3a-
MbIKaHHil, BBINOJHEHHOH (¢ MCNOJIb3OBAHHEM THIOBOH Tma-
Henu 3auursl Thna [13-1562: wa puc. 27—c myckoM mo To-
Ky, @ Ha puc. 28 ~— ¢ NyCKOM IO TOKY H HaNpPAMKEHHIO, HC-
noAb3yeMbIMH TakKiKe JAJS OCYLLeCTBJEHUA TpeThed CTy-
nexu.

Ha puc. 29 naHa cxema TpexcCTyneH4YaToi IHCTAHUUOM-
HOH 3aIMuThl JHHHH 35 K8 OT BCeX BMAOB MHOrodasHsIx
KOPOTKMX 3aMBIKaHUfl, BHINONHEHHOH € HCIOJNb30BAHUEM
THTIOBOH maHeny 3amutsl tana 13-153.

Ha puc. 30 mana cxema [ABYXCTYNeHYarod 3allUTH
¢ TepBOR HQHCTAHUMOHHOK U BTOPOH TOKOBOH CTYNeHAMH
IJIST MUTAIOWEro KOHIA JHEHE 3D K6 ¢ OAHOCTOPOHHHM IIH-
TaHHeM OT BCeX BHAOB MHOropasHbIX KODOTKHX 3aMbl-
KaHui.

Ha puc. 31 nana cxeMa TpexCTyneHYaToH CyMMapHOH
3alUThl ¢ MEpBOA M BTOPOH MMCTAHUHOHHBIMM CTYIEHIMH
C MYCKOM 10 TOKY M HANpPSIKEeHHIO, HOMNOJb3yeMbIM TaKKe
AJISE OCYILISCTBJEHMSI Tperbell CTYNEeHH, IJsi ABYX mNapaj-
JenbHeIX JuHHiA 35 K8 OT Bcex BHIOB MHOrOasHbIX KO-
POTKHX S8aMBIKaHHil, BBINOJIHEHHOR C HCNOJNb30BAHHEM TH-
noBoit manenu sauiutel THHA [13-152.

Ha puc. 32 pana cxema TpexcTylneHYaroH CyMMapHOH
IMCTAHUMOHHOH  SaulMThl JABYX TAapaijieJbHHX JIHHHR
35 k8 OT BceXx BHAOB MHOTO(A3SHEIX KOPOTKHX 3aMBbIKaHHH,
BLITIOJIHEHHOl € HCIOJL30BaHHEM THIOBOH NaHeAn 3alliH-
TH THNa {13-153.

Ha pumc. 33 nanma cxema ¢ nepBofi JHCTAHUHOHHOH U
BTOpPOfi TOKOBOH CTynmeHIMM I/ NHTAIOMIEr0 KOHUA ABYX
TYNHKOBBIX Mapajfie/ibHbIX JHHHE 35 k8 OT Bcex BHIAOB
MHOro)a3sHBIX KODOTKHX 3aMBIKaHHH.

A. MIPHHUHUNBI BBIMOMHEHHA CXEM 3AUIHUTELI

1. ducrannuoHHast 3amiuTa OZMHOYHBIX W mapajiiels-
HBIX JHHHA 35 K@ mo puc. 27—33 ucnoab3yercs B Kadue-
CTBE OCHOBHOH B CJIy4asix, KOria J[pYrud€ THOLI 3aLLHT
(OTCEUKH MO TOKY, OTCOYKH 10 HATIPAKEHUI0O W KOMOMHH-
POBaHHBIE OTCEYKM MO TOKY M HANPSAKEHHIO) He YAOBJeT-
BOPAIOT TPeGOBaHHAM YYBCTBHUTENBHOCTH HJH OBLICTPOTHI
RedCTBHA B COOTBETCTBHH ¢ TpeGoBaHusmu I1YD.

2. TpuBenennbie cXeMbl HUCTAHUUOHHON 3AIIUTH BHI-
NOJHEHBl B COOTBETCTBHMM C OCHOBHBIMH TNPHHLUHUIOAMHA 1TH-

5—2284

CTAHUUOHHOH 3aIHTHl ONMHOYHEIX Y MAPAJJIENBHLBIX JH-
nuit 110—330 x8, usnoxemuwiMuz B r1. | u 2, pasm. A,
OLHAKO HMeIOTCA HEKOTOphle OCOOeHHOCTH, CBf3aHHbiE
C MCNOJb3OBAHMEM pacoMaTpUBaeMo# S3allUThl AJA8  JH-
Hu# 35 xs:

a) B mnpuBefeHHBIX CXeMaxX 3alUTHl INpefyCMaTpH-
BaeTcs MMCTAHUMOHHEIR OpraH, BLHINOJIHEHHBIA OXHHUM pe-
J¢ TOJIHOIO CONPOTUBJEHHA (OLHOCHCTEMHOE HCIOJIHeH:e),
JeHCTBYIOUIMA TNpH BcexX BHAAX MHOroasHblX KOPOTKHX
3aMplKaHu$ (BKJ/OYyasi K JBONHHblEe 3aMEIKaHHA Ha 3eMJI0)
H MMEIOLIHA COOTBETCTBYIOLIHE IepPeKMIOYeHHss B Lensx
NepeMeHHOr0 TOKa W HanpsiKeHus.

Hna obecrnedenns MOABEASHHA K JUCTAHIHOHHOMY Op-
rauy HanpsKeHu#i ¥ TOKOB, COOTBETCTBYIOUIMX meTJe KO-
POTKOr0 3aMBIKaHHsi, MYCKOBHE OPraHb SBalATHL AOJIKHbI
OCYIlleCTBAATb YETKHi BHIOOP TOBPEXIEHHHX (a3 (ain

asbl).

¢ 6)) Ilns o6ecleueHusi COMPOTHBJIEHHS cpabaThiBaHHA
Ha 3aXuMmax pesje, NPHMEPHO NPOMOPUHOHAJIBLHOrO pac-
CTOSIHHIO OT MeCTa YCTAaHOBKH 3allHThl A0 MecTa NOBpex-
JleHH Mpu BCeX BHAAX MHOrOPasHbLIX KOPOTKHX 3aMbiKa-
Huil, B cxXeMaxX Mo puc. 27—33 MNpeaycMaTpuBaeTcs BKJIO-
yeHHe AUCTAHUHOHHONO OpraHa Ha PasHOCTb TOKOB H MEXK-
aydasHoe HampsKeHHe NpH MeXAy(hasHbIX KODOTKHX 3a-
MbIKAHHSIX M [BOMHBIX 3aMbIKAHHAX HA 3eMJI0 TIPH OTCYT-
CTBHH TOKa 'HyJIeBoﬁ nocjienoBaTeNbHOCTH u° Ha OIXHOHMEH-
Hble (asHble HanpsixkeHue M TOK NpH [BOHHBIX 3aMbiKa-
HHAX Ha 3eMJII0 M HAJMYHH TOKa HYyJeBOH TNOC/efoBa-
TeabHocTu. Ilpu 3TOM NJsi JAWHHA C ABYCTOPOHHHM mNuTa-
HHEM TIPH ABOHHBIX 3aMHIKaHHSX HA 3eMJI0 H HAJIHYHH TO-
Ka HyJIeBOH TOCJNeL0BAaTeNbHOCTH JHCTAHUUOHHLIH OpraH
BKJIOYaeTcs Ha ¢a3Hoe HanpsKenune M (Pas3Hblii TOK, CKOD-
PeKTUPOBaHHBIl CJIAaralonlEMH HYJEBOH INOCAe10BaTeNbHO-
CTH (cXeMa ¢ TOKOBOH KoMIeHcalHell). YKa3aHHOe BK.1I0-
yeHHe NO3BOJSET OGEecneuynTb 3HAYeHHUE CONPOTHBJEHHS Ha
3a)KMMax peJjie, TIDUMEPHO MPONOPIHOHAJHLHOE paccros-
HHI0O OT MeCTa YCTaHOBKH 3allluTbl A0 MeCTa IOoBpexne-
HUSI, HE3aBHCHMO OT COOTHOIIEHUA 3HaYeHHA TOKa HYyJe-
BOM mOCHeHOBAaTENbHOCTH U (a3HOrO TOKa, KOTOpOe ia
JIHHHAX € ABYCTOPOHHHM NHT2ZHHEM MOXET B 3aBHCHMOCTH
OT MecTa HOBpeKAESHHS M peXuMa paboThl CHCTEMBI KO.le-
6aTbCl B IUIMPOKHX mpejenax.

IOnsa  nuEMi ¢ ONHOCTODOHHHM INHTAHHeM TOKOBas
KOMMEHCAauust He MpeJlyCMaTPHBAeTCs, IIOCKOAbKY IS HUX
yKa3aHHOe COOTHOLIEHHE He 3aBHCHT OT MeCTa NOBpekK-
HOeHHA W peXuMa paGoThl CHCTEMBI W MOXKeT OHITh yyTe-
HO NpH BHIGOpE CONPOTHBJEHHS CpaGATHIBAHHUSI 3aLUHUTHL.

B) s oGeoneuenusi BbiGOpa NOBpeXAeHHBLIX (a3
(unu ¢asel) NyCKOBHIM OPTaHOM, BBHITIONHEHHBIM peJie MOJ-
HOrO COMpPOTUBJEHHUA, NPeLyCMAaTPUBAETC BKJIOUEHHE [10-
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caefnux Ha (asHbll TOK M Ha MeXIydasHoe HampsKeHHe
npy  MeXJyghasHbIX KOPOTKHX 3aMBIKAHUAX H JABOHHBIX
3aMBIKAHHSAX Ha 3eMJI0 NpY OTCYTCTBHM TOKa HyJeBOH
NOC/AENOBaTENILHOCTH U HA OXHOMMEHHbie (asHble Hanpsi-
JKeHHe U TOK INPM ABOHHBIX 328MBIKAHHAX Ha 3eMJIIO H Ha-
JHYHH TOKA HYJAeBO# mocsnenosaTeabHocTy. [Ipy aTom oxHo-
BPEMEHHO MNEPEKJIOYaloNcs MepBHUHble OTBeTBJEHUS pery-
JINPOBOYHBEIX 2BTOTPAHC(HOPMATOPOB HANPAKEHHUA LI MaK-
CUMaJBHOIO BBIPABHHBAHUA [JMH 3al{HUIaeMBIX 30H IPH
Pa3AMYHBIX BHAAX KOPOTKOI'O 3aMbIKAHHA.

J1a OycKOBOrO oOpraHa, BBIIOJHEHHOTO peJie Hamps-
KeHHUs,, NMpelycMATPHBAeTC TAKOe K€ BKJIOUeHHe, KaK H
I78 uenefl HanpsXKEHHA MYCKOBOTO OPraHa, BLINOJHEHHOTO
peJie MOJMHOTO CONPOTHBJIEHUS,

Heo6xoxumo yYHTBIBATH, UTO NYCKOBble OpraHbl, Bhl-
NOJNHEHHble peJie HalpsAXKeHus HJAH [OJHOro CONPOTUBJe-
HHSl (1Ioc/efiHMe B MEHbLIEH CTeneHu), Moryr He obecre-
yuBaTh ueTKHH BHIGOp HOBpekAeHHHX ¢as npu AByxdas-
HBIX KOPOTKMX BaMbIKaHMAX M JBOHHBIX 3aMBIKAHHAX HA
3eMI0 B OTJIMYHE OT IYCKOBOTO OpraHa, BHHMIOJHEHHOro
peJie TOKa.

HOns o6ecnedenyst yKa3aHHOIO INPH BLINOJHEHHH Ny-
CKOBOrO OpraHa C IOMOIUBIO pejle HaNpsXKeHUs UM MOJ-

HOTO COMPOTHBJEHHS HCMOJAb3yercss OJOKHPOBKA, OCyuiecT-
BJAIOLUIAS BHIBOA u3 OeHCTBHS pese MYCKOBOIO Opraxa,
BKJIOYEHHOr0 Ha HANpAKeHUe MeXAY HENOBpexXIeHHOH u
OTCTaIleH (0 OTHOWEHHMIO K APYrod MOBpPexJeHHoi) rmo-
BpexkJeHHON ¢aszaMu (noapoOHee OnMuCaHue CcXeMm — IO
puc. 28—32).

r) Jas ofecneyeHHS OTK/AIOMEHHS TNpPH IBOHHBIX &a-
MBIKQHUAX HA SeMJI0 [0 BO3MOMXHOCTH OJHOrO U3 MeCT
moBpexenuii He MeHee yeM B 67% ciyyaes (npu ABOH-
HHIX 3aMbBIKaHuAX Ha semialo a3 AB u BC) nepekumoye-
HYeM [HUCTAHUHOHHOTO opraHa o ¢dasaMm yopasJdAoT
TONBKO [(Ba peJie MYCKOBOTO OpraHa.

Crnenyer OTMETHTb, YTO H3-3a BBICOKOTO YPOBHSI U30-
gauuy GoNpUWMHCTBA JHHUE 35 X8 OTKIIOYeHHe OJHOro H3
MeCT 3aMblKaHMsf ‘Ha 3€MJI0 He NPUBOAHMT K TOBTOPHOMY
BOSHUKHOBEHHIO JIBOMHBIX 3aMbIKaHHA Ha 3EMJIO.

n) dnsa npexoTspaillienuss HeNpaBHJbHOro cpabaThl-
BAaHUS 3alUMTH NPH HEHCIOPABHOCTAX UeNell HaNpsKeHHA
B cxemax mo puc. 29 u 32 ¢ nycKOBLIMH OpraHaM#, Bbl-
NOJIHEHHEIMK peJie COMPOTHBJIEHHUS, NOMONHHTENbHO Rpeny-
CMOTPEHO OrnelMajbHOe  YCTPOHCTBO  OJOKHPOBKHM  THNA
KPB-12 (ra. 1, pasz. A, n. 10).
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E. OCOBEHHOCTH BBINNOJHEHUS CXEM 3AIMHTHI
(pnc. 27—33)

Cxema TpexcTyNeHYaTod 3amuTel ¢ NEPBOfi W BTOPOH
JHCTAHUHOHHBIMU CTYNEHSAMH C NMYCKOM M0 TOKY,
HCHOJB3YEeMbBM AJAS OCYIIECTBICHAA TPeTbeir CTyNeHH,
AAf JMHHH 35 K8 OT BCeX BHAOB MHOro)asHeIX KOPOTKHX
3aMbIKaHuUii, BHINOJHEHHOH ¢ MCNOJbL30BaHHEM THROBOM
nadesiu 3awMrei THna MN3-152 (puc. 27)

[. 3amura, BHINOJHEHHAsT IO PaoCMATPHBAGMOH cXe-
Me, MOJKeT NPUMEHATHCA B KauecTBe OCHOBHOM IS JHHUE
¢ ABYX- U OJHOCTOPOHHHM MHTaHUeM, B TOCJAEAHEM CJy-
Yyae OpU YCTAaHOBKe ee Ha TOJIOBHOM YJacTKe LENOYKH U3
ONMHOMHBIX JIHHHIL,

2. CxemMa 3alfUTHl [0 CPaBHEHUIO CO <CXeMOH Mo
puc. 13 (ra. 1, pasa. B) umeer cuepyioliide ocoGeHHOCTH,
CBA3aHHbIE C MOMOJIb30BaHWEM ee MJs  3allUThl JIHHHIK
35 xs:

a) HOas o6eomeueHHss OJWHAKOBOHX JAJMUHBI 3anuuiae-
MOH 30HEI NPH PA3JAHYHBIX BUIAX KOPOTKOTO 3aMbIKAHHUSA
4onosIb30BaHa CXeMa BKJOYEHHS NUCTAHUHOHHOrO OpraHa
Ha PpasHOCTb TOKOB M MeXIydasHoe HANPSAKEHHE UPH
MeXAY]pasHBIX KOPOTKHX 3aMbIKAHHSIX H NBOHHBIX 3aMBI-
KaHHAX Ha 3eMJI0 MPH OTCYTCTBHM TOKa HYJEBOH mnocJje-
JI0BATEJbHOCTH B MeCTe YCTAHOBKM 3alMTRHL M Ha OJHO-

i

HMeHHble (rasHble HaNpsiKeHHe H TOK, KOMIEHCHPOBaHHBIR
TOKOM HYJNERO{l NOCAENOBATENLHOCTH, NPH ABOWHHBIX 3aMbl-
KAHHAX Ha 36MJI0 M HAJAHYHUY TOKA HYJIeBOH NocCaenoBa-
TEJIBHOCTH B MecCTe YCTAaHOBKH 3alLHTH. B mocneamem o.n]y—
Yyae nepexkJiOUeHHe IMPOH3BORUTCA C MOMOLIbIO pejte 9PT,.

JHeiictBde pejie NYCKOBOIO OpraHa M COYETaHHR TO-
KOB M HManpsXKeHu#, NOZBONUMHX K peje CONDPOTHBJIEHUA
IpH PasAMYHBIX BHAAX MHOrodasHbiX KOPOTKHX 3aMbIKa-
HA#, RaHpl B Taba. 4, IpH 3TOM pesie HaNpaBJEHHS MOLL-
HOCTH, cpabaThiBanMe KOTODHIX BO3MOXHO (HaXoIATcA Ha
rpanu cpabaTbiBaHH), yKa3aHbl B CKOOKax.

6) Jna olechedeHus] TPABMUJBHOrO cpabaThiBaHuS
3aUMTEL NPY [ABOHHBIX 3aMBIKAHMAX Ha 3eMJIO YCTaHaB-
AWBalOTCA mepembiykn 106-104 u 108-104, BBomsuMe B neii-
creue pene 9PT,, a Takke mepeMmbiuku I81-133 u 183-185,
NOABOAAIME ONEPaTHBHBIH TOK K KOHTAKTY AHCTAHLMOH-
HOTO Oprama INpH TakKuX ABYX(aSHHIX KOPOTKHX 3aMblKa-
HHSIX, IPY KOTOPHIX He cpabaThiBaeT ojfHo HAM o6a npo-
MEXYTOUHBIX Desie mycKoBoro oprana (4PII1, 4PI12).

B) lllynTupoBaHHe KOHTAaKTOB OpPraHOB HalpaBJIeHHs
momHoctd /PM—3PM npou3BOJMTCR TOJBKO NPU UCHOJb-
30BAHUM BalUUTH AJA JHHHA C OMXHOCTODOHHHM NHTAHHEM
(ycTanaBAUBAIOTCH nepemetky  103-105, 103-113
103—183).

Jas obecneyeHHsi OTKJIOMEHHS TOJBKO OJHOTO MeCTa
HOBpPEXAcHUA He MeHee yeM B 67% cayyaeB ABOMHBIX 3a-

2) Lxema  yenea _ gnepamubraze _nocmosnnoze mona.
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Puc. 27. Cxema TpexcTyneHuaTodl 3aulMThl C IIepBOH M BTODOH AHCTAHIMOHHBIMM CTYIEHSIMI C NYCKOM IO TOKY, IICNOJAb3Ye-
KODOTKHX 3aMEIKaHU¥, BBEITOJHEHHOH € HCIO/Nb30BAHHEM TUMOBOM

1B — puikaioyartens; 277 — rpancdopmartopsl ToKa; [PM—3PM — pene mowHoeth THnma HMMB-171A/1; 4 — xoMnaexkT TpauchopMaTOpoB #
npoMexyToynoe THna PII-23; 1/P/I — pene npoMexKyTouHoe THma PI11-253; /2PB — pene ppemesu Tuna 3B-122; I13PB — peje BpeMeHM THNA
18P.V,n I19PY — pene  yxasatensusle THma PY-21/0,5; 20C, 21/C — xonpencatopsl 0,5 sigh; 22CH, 23CZH — conmporusienus po6asounsie 500 ox;
pPEMeEeYaHRHHU:

1. CxemMa BBHIMOJHEHA HAa OCHOBaHMH 3aBOACKOTO 4HepTexka Mo puc. 1| undopmauun OBK.469.020.04 ¢ coxpaHeHHeM OCHOBHHIX oGosmaue

2. IIIPIIB — KOHTaKT DeNie YCKODEeHHS 3alluT.

3. B cxeMe BBeReHO 3aMelJieHne Ha cpaGaThiBaHne peie [/PI] ycTaHOBKOH NepeMBlYKH MEXAY ero saxxumamu 9 u 10

4. TOJCTHIMH JNHHHAMH MNOKasaH KOHTaKT peJie M COeNHHEHHs,, He OTHOCSUIHEeCS K HaHHOH mnaHesaH.
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MBIM I/l OCYIIECTBJAEHHSI TPeTbedl CTyTNeHH, AJs JHHUM 35 K8 OT BCEX BHAOB MHOrO(hasHHIX
MaHeay 3amuThi THna I13-152.
NPOMENKYTOUHBIX pene; 5PC — pene conporusiieHHsn; 6PT—8PT, 9PT,— pene Toka THmWa PT-40; [0PIT — pene

OB.134; I4PY — pene ykasaTenbHoe THma PY-21/220; [5PY—I7PY — pene yxasaTennHme THRA PY-21/0,025;
1¥11, 2YII — ycrpofictea nepexmiovaiomue tuna HKP-3; [FH—3BH — GROXRA HcnmTateabusie Thma BH-4.

o

HHII, HUCMOJb3OBAHHLIX 3aBOAOM.

5*
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Ta6aunma 4

CoueTaHHA TOKOB M HAaUPMMEHHH, NOKBOXUMbIX
K pelie COUPOTHBISHHA NPH DPasTHYHBIX
BHAAX UOBPeWACHMN

K pene conpo-
m PaBoratoT pene THBJIEHHSA MOXBO-
E RUTCS
Bux nospex- | @
ReHust % Hanpas.
s nenus | npome- Hanps-
83 | TOKa | yompo- | HKYyTOU- TOK SEHUE
o{%’ CTH Hble
=a
Tpexdas- 6PT,| 1PM, | 4PIT1,| )
Hoe KopoTkoe| ABC| 7PT, | 2PM, | 4PIT2| I.—1y | Ues
3aMblKaHue 8PT | 8PM
3aMblkanue 6PT,| 1PM, . .
Mexay asy- | AB | 7PT | 2PM, | 4PIT1 | [,—Iy |Uas
M QasamH U BPM)
ABOHHOE 3a-
MBIKaHHE Ha 7PT [(I1PM)
3eMJII0  TIpH 4PI11, —] 7
joume meH| BC | 8PT %};% ap2] {e=Tv |Ues
6PT,| 1PM, . .
CA | 8PT | CPM),| 4PI12| [c—1y | Uecq
SPM
Jeoiinoe 6PT,} 1PM, 4PI11 . .
3aMbIKaHue AB |\ 7PT, | 2PM, | 45113’ Totkio | Ua
Ha 3eMJII0 Ha 9PT, | (3PM)
pasHEIX JiH-
HASX  TIpH 9PT, |[(1PM), .
OELHOCTOPOH-l BA (2PM),| 4PI13 — U,
HEM NIHTAHHY (BPM)
npy [o£0
9PT, | (1PM),
BC (2PM),| 4PII8| — U.
(8PM)
7PT,|(1PM),| 4PI11, .
CB | 8PT,| 2PM, | 4PII12,| [.+kl, | U,
9PT,| 3PM | 4PI13
7PT,|(1PM),| 4PI11,} i
CA | 8PT, | 2PM, | 4PI12,| I.+kly | U,
9PT,| 3PM | 4PI13
6PT,| 1PM, | 4PIII, .
AC |7PT, | 2PM, [ 4PIT13 | [, ki | Us
9PT, | (3PM)

 NlepsbiMu 6yKBaMH yKa3aHbl ¢asbl, HOBpeRACHHbIC Ha 3aULHIA-
eMoft JIHHHH.

MBIKAHUH Ha 36MJII0 TIePeK/MIOYeHusAMHU  AHCTAHUHUOHHOTO
oprasa To ()a3aM YIpaBJsIOT TOJBKO ABa pese NMyCKOBOTO
oprana 7PT u 8PT, mepBoe H3 KOTOPHIX BKJIOYZETCA Ha
cymmy 1oxkoB a3z A u C, a Bropoe — Ha ToK ¢ask C.

3. B cxeMe mpenyoMOTPeHa BO3MOXKHOCTb AOMOJHEHUS
3alUTHl YCTpOHCTBOM OJIOKUPOBKM MNP Kayauusx JioGoro
tuna, [lpun 3TOoM pPasMBIKAIOUIMA KOHTAKT IPOMEXYTOUHOTO
peste ycTpoiicTBa GJIOKHPOBKM BKJIOYAETCH BMeCTO flepe-
MbluKH 139-143, uto ofecmeunBaer G/IOKHPOBaHMe IepBOH
H BTOpoHt crymeHeit 3amuthl. Ilpu HeOGXOAMMOCTH HMETb
6JIOKUPOBAHUE TOMBKO IepBOX CTYMEHM HONOJHHTENBHO
ycraHaBauBaercs nepemeuxa 189-141.
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CxeMa TpexXCTyNneH4YaToll 3auTei ¢ nepBoit H BTOpOIt
JUMCTAHUMONHLIMM CTYNEHAMH C AYCKOM MO TOKY
H HanPsXeHHio, HCNOAL3YEMHIM AJA OCYIlECTBICHHS
TpeTbeli CTyneHH, AJjs JuHMH 35 K8 OoT BCEX BHAOB
MHOroasHbBIX KOPOTKUX 3aMbiKaHHH, BbINOJHEHHOH
C HMCNOABL3OBAHUEM THUMOBOH lIaHeJ;ﬂ samutel THna I3-152
(puc. 28

1. 3amura, BHINONHEHHAS IO pacCcMaTpuBaeMOH cxe-
Me, MOXKET NPUMEHAThCH AN JMHUE ¢ JABYX- U OJHOCTO-
POHHHM IHTaHHeM BMECTO 3aLIUTH! 70 pHC. 27, Korma TO-
KOBBIA IIYCKOBOH ©Opray Toc/JefHeli He YAOBJETBODSAET Tpe-
GOBAHUIO UYBCTBHTEJIBHOCTH.

2. CxeMa oOTJMYaeTcs OT CXeMbl mo puc. 27 TeM, 4TO
B Heli MpefyCMOTpEHbl 1Ba IYCKOBBIX OpraHa (Kak B cxe-
Me mo puc. 14):

a) OyckoBOH OpraH MmO TOKY W HaNPsIKEHHUIO;

0) TOKOBBIH NYCKOBOIt OpraH.

Bropoit nyckoBo#l OpraH npejHasHavYeH AJA AeiCTBHA
B MaKCHMaJIbHbLIX pe}Kmmax, Korjpa peJie HalpsAXeHUs nep-
BOr0 IYOKOBOTO OPraHa MOTYT OHITb HEAOCTATOYHO UYyBCT-
BUTEJIbHBIMH.

Jlnsi OCYILeCTBJIEHHSi YKa3aHHBIX NYCKOBLIX OpraHoB
Ha naWesd saiguTel cuna [13-152 monosnMTeNBbHO YycTa-
HaBJMBAIOTCA: MHHUMAJbHBlE pete Hanpsaxenuna ISIPH—
33PH—pnsl NycKOBOrO OpraHa no n. 2,a H pejne TOKa
34PT u 35P1 (BK/AIOYEHHBIE HAa Te XK€ TOKW, UTO M pele
7PT u 8PT)—nans myckoBoro oprasa mo m. 2,6.

B Tex cayuyasix, Korfa {IyCKOBOW opraH mo mn. 2,a
(comepxamuii peje Hanpaxeuus 31PH-—33PH wu peae To0-
ka 7PT u 8PT) ynoBnerBopsieT TPeGOBaHMIO UYBCTBHTEJb-
HOCTH BO BCeX paOYeTHBIX peXHMax, IyCKOBOH OpraH o
n. 2,6 He npeaycMmatpuBaercs, T. €. pede 34PT u 35PT
HCOKJIOYAlOTC W3 cXeMbl. Ilpu aTOM TakKe MOTYT ObIThb
BHIBEJieHbl U3 HelicTBUSI pene IPM u 6PT (cHsTHeM nepe-
Mok 183-185).

8. B cxeme MpeayoMOTpPeHO BKJIOYCHHe pefe Hamps-
wenna 3IPH—33PH Ha Mexznydasuble mHanpsxends. [lpu
JBOMHLIX 3aMBIKAHMAX HA 3eMJIO, €ClM B Mecre YCTaHOB-
KH BallUThl TOK HYJeBOH mnocmemosarenbHocTH JoF# 0, pe-
ne 81PH u 82PH nepexmouaroTcia Ha hasHbie Halipsixe-
H#A (cooTBercTBeHHO da3 A u C) ¢ NOMOINBLIO NPOMEXKY-
TouHoro pesie S86PII. B cBs3u ¢ yKa3aHHLIM IepexJioye-
HMeM B uensx o6Morok pene 3/PH u 32PH mnpenycmortpe-
ubt conporusnenns 87CH u 38C/.

4, [Tapamerpsl «cpabaTblBaHHA pese MYCKOBBIX opra-
HOB 3allUThl ONpPEAeNATCA TeMH Ke YCJAOBHAMH, a Ipa-
BUAbHOE AefiCTBHe ITYCKOBOTO OpraHa Nno I. 2,a Nnpu 3ambl-
KaHUAX MeXAy AByMs (asaMH uepe3 NepexomHOe CONpo-
THBJeHMe O06ecNeyuBaeTCs TaKUM 3Ke BKJIOYEHHEM KOH-
TakTOB DeJieé HaNpsKeHHT, YTO M B ‘cXeMe mo puc. 14
(v 1, pasa. B, onmcanue cxeMbl mo puc. 14, m. 3).

B cxeMme, kak u B cxemMe @m0 puc. 14, npemycmarpu-
Baencs BK/IOYeHHe 3ambiKaloulero kontakra 4PI1lg moche-
JOBaTeJILHO C 3aMHKAIOWMM KOHTakTOM pene 3IPH pns
ofecnedeHus nefcrus pene 4PI12 npn 3aMbIKANHSIX MeX-
ny asamu B uw C. B 3aBonckoMm ucrnonneHuu pene 4PI11
yKa3aHHbil KOHTAKT OTCYTCTBYET.

Jlns HCKJIOYeHHMS BJAWSHHS Ha NyCOK 3aliMTH  pede
33PH B tex cnyuasx, Korna peie 3/PH u 32PH nepe-
Kal0Yaercsi Ha (asHble HanpsiXKenus, B LenH OOMOTKH pe-
ane 4P[II mnocinefoBaTelLHO C Pa3MBIKAOUUM KOHTAKTOM
pene 33PH ponoNHHTeNLBO TPeAyCMaTPMBAETCS Pa3MBbl-
KaIoltui KoHTaKT pene S6PI1.

5. JleftcrBHe pesie MYyCKOBOrO opraHa mo f. 2,2 u ¢o-
YeTaHUS TOKOB M HANPSKeHHH, NOABOAUMHIX K pese CO-
NPOTUBJIGHUS NPH PASJHMUHBIX BHAAX MHOTO(ASHEIX KOPOT-
KHX SaMbBIkaHuH, fAaHel B Taba. 5, npuueM pede Hanps-
MeHHs MYCKOBOTO OPraHa, KOTOPOe MOXKeT cpaboTaTh INpu
3aMBIKAHMU MEXAY paoccMaTpHBaeMbIMH (asaMu uepes
TepeXOJHOE COTPOTHBJIEHHE, a TaKXKe pene HaNPaBJeHUs
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BHJaX HNOBpeXIeHHsd

Ta6amnma 5

Pa6oTaioT pefe K pene conporusieHua
Hospem— MO BOAHTCS
Bun noapexu.legm JeHHbIe
dasnt HanpasBJeHHs HpOMeXyTOU- Hanpaxe-
TOKa MOHIHOCTH HalpsaxxeHus HElE TOK HHe '
Tpexgasnoe kopotkoe samuka- | ABC | 6PT, 7PT, | 1PM, 2PM,| 31PH, 4PI11, lo—1y Ues
Hae 8PT 3PM 32PH, 4PIT2
33PH
Bambikanne Mexny AByMmd (asa- AB 6PT, 7PT | 1PM, 2PM,| 31PH, 4PI11 I,— 1y U
MH H JABOHHOE 3aMblKaHHE Ha (BPM) (33PH)
seMa0 npu Jo =20
BC | 7PT, 8PT | (1PM), 33PH, 4PI11, fe—1b Ues
2PM, 3PM | (32PH) 4PI12
CA | 6PT, 8PT 1PM, 32PH, 4PI12 fe—1, Ues
(2PM), 3PM| (31PH)
JlBoiiHoe 3aMBIKaHHe Ha 3eMJO AB 6PT, 7PT, | 1PM, 2PM,| 381PH 4PI11, Ia+klo Ua
Ha PasHHX JWHUAX NPH OAHO- 9PT, (BPM) 4PI13
cToporHeM muTasku! npH [o£0
BA 9PT, (1PM), 31PH 4PI13 —_ U,
(2PM),
(3PM)
BC 9PT, (1PM). 32PH, 4PI13 — U,
(2PM), (33PH)
(3PM)
CB |7PT, 8PT,| (1PM), 32PH, 4PI11, Io+ kDo U.
9PT, 2PM, 3PM\| (33PH) |4PI12,4PI13
CA |7PT, 8PT,| (IPM), 31PH, 4PI11, Io+klo U.
9PT, 2PM, 3PM 32PH |4PI12,4PI13
AC | 6PT, 7PT,|1PM, 2PM| 31PH, 4PI1l, lo 4kl U,
9PT, (3PM), 32PH 4PI13

3 IMepsriMu 6GyKBaMH yKasaHhl ¢asbl, NOBpEXAeHHbC Ha 3amM{uIlaeMOR JHHHA.

MOILHOCTH, cpabaTHIBaHHe KOTOPHIX BO3MOXKHO (HaXOHSIT-
¢4 Ha DppaHu cpaGaTHiBaHHS), yKasaHBl B CKOGKax.

6. Caepyer OTMETHTh, UTo JpH ABOHHBIX B3aMEIKaHHIX
sa 3emiio Mexay asamu B u C (uau A u B) B Koabue-
BoH ceru (puc. 34) 3amura MoXKer cpabathiBaTh Henpa-
BHJBHO, OTKJIY4ad o0a Mecra NOBPeXAeHHH (HE TOJBKO
y4acTOK C 3aMbiKaHveM Ha 3eMmo ¢ashl C, HO U y4aOTOK
¢ 3aMbpikaudeM Ha 3emui0o ¢aspl B). B paccmarpuBaemom
clyyae BBUAY MaJibiX 3HaueHHH (asHLIX HANpSKeHUH H
I0CTaTOuHO OOJBIIMX 3HaYyeHHH TOKOB Mo¥Ker cpaborarsb
MyCKOBOH Opran MmO TOKy ¥ HAIPSIXKeHWI0O B 3allldTe Ha
JPYroM ydYacrKe KOJBIEBOH CeTH, TaKxkKe OTXOjAuleM OT
ITMH NuTapollel noactanuuyd (3amura 2 Ha puc. 34). Ipu
3TOM H3-3a COOTBETCTBYIOIUCTO DaclHpelesieHusi TOKa HyJe-
BOHl MOC/AeJOBATENBLHOCTH 3HAUeHHe CONDOTHUBJEHHS Ha 3a-
KUMax JHCTAHIMOHHOrO oOpraHa 3awutel 2 Oyner nipe-
yMEeHbIIEHHEIM,

Crnenyer Taxkixe OTMETHTb, YTO PacCMOTpPEHHAs CXeMa,
Kak ¥ cxeMa puc. 14, He obecmeyuBaer ueTKOH paboThl
3allUTH NPU Nepexofe 3aMblKaHus Mexay ¢asamu A u B

B Tpex(adHoe KOPOTKOe 3aMbikaHHe (moxpobHee CM. OmMK-
canue CXeMbl 1o puc. 14, m. 5).

7. B tex cayuyasx, Korja npHMEHEHHEIH B paccMOTpeH-
HOH CXeMe NyckoBOH OpraH He YZAOBJerBopsier TpeboBa-
HHIO YYBCTBHTEJIBHOGTH, MOXeT MHCNOJAb30BaThC  GoJiee
CJIOXKHafA CXeMa 3alMTH 1o pHc. 29.

CxeMa TpexCTymeHYyaTod AMCTAHUHOHHOW 3alUTHI
JHHuH 35 k6 OT BCeX BUAOB MHOro¢hasHbiX KOPOTKHX
3aMBIKaHHH, BHINOJXHEHHON C MCMNOJb30BAHHEM THMOBOW
nawean sammret tEna M3-153 (puc, 29)

1. 3amura, BHNOSHeHHAsA 1O paccMaTPUBAaeMOH cXeme,
MOJKET NPHMEHSTbCA IAS NuHAR € JBYX- # OJHOCTOPOH-
HHEM IHTaHHeM BMeCTO 3alllUTEl NO puC. 28, XorhAa mycko-
BOH opraH mnociaefHeft He ynoBjaeTBopseT TpeGoBaHHIO
YyBCTBHTEJIbHOCTH.

2. CxeMa OTAMY2ETCH OT CXEeMBl 3allUThl, NpUBEJeH-
HO# Ha puC. 27, NPHHUMUNIHAJBHO TOJABKO TEM, UTO BMECTO
TOKOBOTO MYCKOBODO OpraHa B He#l HCIOJNb30BAH MycKOBOMH
OpraH, BHUNOJMHEHHHIH TpeMs peJe MOJHOIO CONPOTUBJE-
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auag IPC—3PC quna KPC-112, u mononHUTENbHO NPeny-
CMOTPEHO YCTPOHCTBO ONIOKHPOBKH MPH HEHONPAaBROCTAX
ueneit Hanpsakenns rtuna KPB-12,

3. Pene conporusnennsi [PC—3PC mycKoBOro opraHa
3alMTHl BKJIOYeHH Ha (asHble TOKH AJad obecleyeHHs
NPaBUJILHOrO JeHCTBHSI NMYCKOBOrO oOpraHa 6e3 mnepexJio-
YeHHs] B UeNAX TOKa Kak Npu MexAydasHblX KOPOTKHX
3aMbIKaHUAX, TAK ¥ OpH ABOHHBIX 3aMbIKaHUAX Ha 3eM-
JI0; MO IensM HanpskeHHs penae IPC—3PC BxJO4EHBI
Ha MeXAydasHble HaAMPSKEHHS C MepexJloyeHHeM pene
IPC u 3PC Ha (asHble HanpsXKeHUs 0PH MNOABJEHUH
B 3aliuTe TOKAa HYJeBOH MNOC/AEAOBATEJbHOCTH.

B samure npeayoMOTPeHH TPH pese CONPOTHUBJAEHHS

H#er

nyckoBoro oprana IPC—3PC, uro HeoGXOMMMO Last oGec-
neYeHHs NPaBUJILHOTO AHCTBHS 3aUIATHL [PH MeXAy(pas-
HbIX KOPOTKHX 3aMmblkaHusX. IIpy HaJHyHH B MecTe ycra-
HOBKM 3alIHTHl TOKAa HYJeBO# MNOC/EXOBATENbHOCTH OJHO
u3 atux pede (2PC, mkaouenHoe Ha TOK ¢asm B) BhiBo-
JHTCA 3 JeHCTBMA pa3MBIKAIOLWHM KOHTAKTOM peJe 9PT,,
yeM o6ecleYyHBaeTcA OTKJIOYEHHe TOJbKO OJHOTO H3 MeCT
noBpeXxAeHus me MeHee ueM B 67% cayvaeB ABOHHBIX 3a-
MBIKAHHH Ha 3eMJllo.

TlpaBuibHOe feiicTBHE MYCKOBOrO OpraHa HPH 3aMbl-
KaHHAX MexAy JAByms (asamu yepe3 nepexonHoe CONpo-
THBJIEHHE, KOrJa BO3MOMXHO GHAYMTENLHOE CHHUXKEHHe Ha-
NPSUKEHHs] MeXAY OTCTalollell MOBpeXIEHHOH H HenoBpex-
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neHHOR ¢asamu (puc. 41,a), obecneunBaercs BhIBEAEHMEM
H3 JefiCTBUA pesie, BKJOYEHHOTO Ha TOK OTCTaloLledl Ino-
BpeXIEHHOH (MO OTHOWIEHHIO K APYroil MOBPeKNEHHOMH)
¢dasbl. Tak, pasmbikaiowuii KOHTakT pene 3PC paspeiBaer
uenb 3aMBKawLiero Koutakta peje /PC, a pasMuiKalonii
KOHTaKT pesne IPC pBer uenb 3aMHIKAOMEro KOHTaKTa
2PC. Tlossasa uHKAMYecKass OJOKHPOBKAa He MOXKET OHITh
OCyLIecTBJieHa, TaK KaK MNpW 3TOM 3alMuTa OTKasblBadla
O6bl B clydae Tpex¢$)asHOro KOPOTKOIO 3aMBIKAHMA.

HOna npemorBpameHusi BO3MOXHOCTH HENPaBHJILHOrO
BKJNIOY@HUA  JTHCTAHUHOHHOrO oOpraHa MmpH 3aMblKaHHH
mexny ¢dasamu B u C (korma, kpome pene 2PC, Moxer
cpabotath H peie 3PC, BKJIIOYeHHOe HA TOK OTCTAIOLLEN
noBpexnenHoil ¢asnl) npeayoMorpeHo cpabaThiBaHHe fie-
pexmoyawomtux pene 6PII1 w 6PII2 ot ux BTOpPBHIX O6MO-
TOK N0 LeNM pa3MblKaiouiero xoHTakra 9PT, 3ambiKaio-
mero KoHrakta 2PC u pasmeikalomiero Kosrakra IPC.
Ilpu cpabaThiBaHHM 3THX pejie K AHCTaHUHOHHOMY Oprasy

MOABOAATCS TOK H HAMpiXKeHde INeTJIH KOPOTKOro savbika-

+f

mug (f.— 1y u Ug) Hesapacumo or  cpabaThiBamus
pene 3PC.

4. [Ipu mepex/IOYeHMH pelle CONMPOTUBJEHHS NYCKOBO-
ro oprasa IPC u SPC Ha (asHbe HanpsxKeHus ycTaBKa
3THX peJie aBTOMATHYECKH yMeHbuiaercs B 1,73 pasa, uro
OCYIIECTBJIETCS YMEHbIIEHHeM 4Yucjia BUTKOB HCIOJb3Ye-
MbBIX B TNepBHYHOH 0OMOTKe aBrorpancdopmaropoB ITw
H 3TH. YKasanHOe YYHTHIBAaeT YMeHbllleHHe pPaACYETHOro
CONPOTHBAEHHS Ha 32XCHMax peJe HemOBPeXKAeHHOH (haswl
NPH ABOHHBIX 3aMBIKAHMAX Ha 3emJyno. B cBAsM ¢ yMeHbuie-
HHEM YCTaBKH YYBCTBHTEJBHOCTH NYCKOBBIX OpraHOB 3a-
IUHTHl NpPH ABOHHLIX 3aMBIKAHUAX Ha 3eMJI0 HHUXKE, ueM
NpH MeXAygasHbIX NOBPeKACHUSX.

5. HeficiBue pesie IyCKOBOrO OpraHa M COYETaHHs TO-
KOB M HampsKeHuH, fIOABOXHUMBIX K peJie CONPOTHBJIEHHA
JAMCTAHIIHOHHONO OpPraHa MNpH pPaVIMYHBIX BHIAAX MHOro-
¢da3HbIX KOPOTKMX 3aMblKaHWif, faHel B Tabu. 6, npH sTOM
pejie CONPOTHBJEHHS NYCKOBOrO OpraHa H peJe Hampas-
JIEHMs: MOLIHOCTH, CcpabaThiBaHHe KOTOPHX BO3MOXKHO
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Puc, 28. CxeMa TpPexCTyneHuaTOH SamMThl C MePBOA M BTOPOR AHCTAHIHOHHBLIMH CTYNEHAMM C NYCKOM IO TOKY M Hampske
¢$a3HLIX KOPOTKMX S3aMblKaHHH, BBIIOJHEHHOH € HCMNOJb3O

1B — poikaioyatTenn;, 277 — tpancdopmartopel Toka; [PM—3PM — pene Mowmgnoery tHna KMMB-171A/1; 4 — koMnJiekr TpaHchopMaropoB H
31PH—33PH — pene wWanpsixenuss THna PH-54/160; JOPII, 36PIl — pene npomexyTounsie THna PII1-23; [/PIl — peje TnpOMEKYTOUHOE THMA
reqbHoe Tuma PY-21/220; I5PY—{7PY — pene yxasaTeabHoie THna PY-21/0,025; [8PY, I9PY — pene ykasatenbnnle THna PV-21/0,5; 20C, 21C —
KoGaBounsle; J¥II, 2YII — ycrpofictBa mnepekalovatomue TtHna HKP-3;

INIpuMevaHus

1. CxeMa BHINOJHEHA HAa OCHOBAHHMH 3aBOACKOTO YepTexa no puc. 1 Hudopmanum OBK.469.029.04 ¢ cOXpaHeHHeM OCHOBHhIX 0003Ha

2. Pene 3!PH—33PH, 34PT, 35PT u 36PI] ycraHaBAHBAIOTCA BHe NaHeJMH 3al(uThl THna I13-152.

3. Pese 4PII! noaxuHo GuITb AONONHEHO OABHMM S2MEIKAIOU[HM KOHTAKTOM.

4, IIIPIIB — KOHTAKT pejie YCKOPEHHS 3amHT.

5. B cxeme BBeAeHO SaMeMJieHHe Ha cpaGaThiBaHHe pene I/PII ycTaHOBKOR TepeMEIYKH MEXJy ero 3aXKMMaMH 9 n 0.

6. TOACTHIMH JHHUAMHM NOKa3aHbl HONONHHTENBHO YCTAHABIHBAGMEIE pelieé M COGAHHEHHS, a TaKXe KOHTAaKTh pese, He OTHOCiuiuecs

70

HHIO, HCNOJAB3YEMLIM AJS OCYMIECTBJEHUS TPeTbeH CTYNeHH, AAd JHHHU 35 K8 OT BCeX BMAOB MHOIO-
BaHHEM THMOBOIl IaHeJH SalMUTHl THna I13-152.

NPOMEXYTOYHEIX pene; §PC — pelie CONpOTHBReHusi; 6PT—8PT, 9PT, 34PT, 35PT —pene Toxka Tuna PT-40;
PI1-253; J2PB —peae BpemeHM Tuma OB-122; [3PB — pene Bpemesu THHa OB-134; I[4PY — pene yxasa-
KoHzencatopl 0,5 mkgp;  22CH, 23CH — conporHmaenus ao6apounnie 500 om; 37CH, 38CH — conpotusnenus
1BH~—35H — 6noKu ucnbiTaTeNbHble THODAa BH-4.

yeHHH, HCNONbL3OBAHHBLIX SaBOAOM.

K ZlaHHON maHenH.
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(Haxoxmsitcs Ha rpaHu cpabaThiBaHHA), YKasaHH B CKOG-
Kax.

6. PacomarpuBaeMas 3alllUTa, KaK U 3allliTa N0 cXeMe
puc. 28, MoxKer cpabaTeiBaTh HeMPaBUAbHO (OTKJAIOYas o6a
MecTa NOBPEXAEHHS, OJHO M3 KOTOPHIX HaXOAUTCA HA
(ase B) npu ABOHHBHIX 3aMBIKaHHAX Ha 36MJI0 B KOJb-
ueBoil ceru (mompoOHee—CM. ONUCAHHE CXeMB! IO pHc. 28,
1. 6).

OnHaxo BepOSATHOCTb YKA3aHHOTO HEMPaBUJBHONO Cpa-
faThiBaHHA B HEKOTOPBIX CJAyYasgX MOXKeT OblTb YMeHblle-
Ha BBeJGHHEeM B pacCMaTpHBAeMYIO CXeMY IBYX peJie TOKa
32PT u 83PT u pmBYyX pasMBIKAIOUIMX KOHTAKTOB peJle
6PI13 (oBBenennl Ha cxeme wrpuxoBolt JmHue#t). Koan-
TaKTBl 3THX peJe ToKa OyayT KOHTPOMUPOBAThL uenu o006-
MOTOK NPOMEXYTOUWHBIX pene 6PII] u 6PII2 nyckosoro
oprasa 3alUThl NpH JABONHBEIX 3a@MBIKAHHAX Ha 3eMJIO.
Tok cpaGatmiBanus pede 32PT u 33PT pomKeH OHTH BHI-
6pas mo ycaoBHi0 oOOecnedeHnsi HeoOXOAMMOH WYYBCTBH-
TeJbHOCTH HpH ABOHHOM 3aMBIKAHMM Ha 3EeMJI0 B KOHIE
3aLYLULaeMOl 130HBL.

35«6
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7. B cxeme, xak H B cxeMax mo puc. 27 u 28, npen-
yCMOTPEHa BO3MOXKHOCTb JAONOJHEHHS 3alUThl YCTPOHCTBOM
OJOKHDOBKH NpPU KauaHusx moboro rtuna. [1pu arom pas-
MBIKQIOIHHA KOHTAaKT NPOMEXYTOYHOrO pede YCTpohcTBa
G/JIOKUPOBKH BKJIIOUAeTCs BMeCTO nepeMbiukn [51-149, yro
obecneunBaer O6/0KMPOBAHME IEPBOH M BTOPOH CTYyIeHeH
sawuTel. [Ipy HeoOXOmMMOCTH HMeThb GOKHDOBAHHUE TOJb-
KO TepBOH CTYMeHH [JOMOJNHHTENBHO  yCTaHaBJIKBAETCHA
nepemeiuka 151-158,

Cxema ARYXCTYNEHYaTOH samUTH ¢ MEPBON
AMCTAHIHOHHON CTYNMEHbID C TOKOBBLIM NMYCKOM,
HCNOJNB3YEMBIM 11 OCYULECTBJEHHsT BTOPOH CTYNEHH,
AJI MUTAIOWEero KOHua JHHMH 35 k8 ¢ OAHOCTOPOHHUM
NUTAHHEM OT BCEX BHMAOB MHOro({asHbeIX KOPOTKHX
3ameikanuii (puc. 30)

1. 3ammra nO pacomaTpuBAaeMOi cxeMe MOMKET IpPH-
MEHATBCA B COYETAHHUH C TOKOBOH OTCEYKOH HJIY KOMOH-
HUPOBAHHOH OTCEYKOH 10 TOKY W HANDPAKEHHIO, BELIOJ-
HEHHbBIMH 0e3 BLIAEDIKKM BPeMeHH, a TakkKe 6e3 HHX B Ka-
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YeCTBy OCHOBHOH JUIl NMHUTAKOLLEr0 KOHUA JMHMH C OXHO-
CTOPOHHHM IHTAHHEM.

2. Cxema orJau4aeTcs OT CXeMbl no puc. 15 (ra. 1,
pasl. b) TOMBKO B YacTH NOABEJSHHS HAMPAMKEHHT K IH-
CTAHIUOHHOMY OPramy.

HOuisa obecneyenusi ONMHAKOBOH IJIMHBI 3aliuliaeMOi
30HBI TIPH pAasJMYHBIX BUAAX KODOTKOTO 3aMbIKaHUA K Ue-
M HanpsaxeHuss JUCTAHUHOHHOrO opraHa 3aluuTbl NOJBO-
JQUTCH:

TpK¥ MexIy(asHblX MOBPEMAECHHUAX, & TaKXKe ABOHHBIX
3aMbIKaHUSX Ha 36MJI0, KOrJla B MeCTe YCTAHOBKH 3alllu-
Tl TOK HyJeBOH IochaemoBaTenbHOCTH [o=0 -— cooTser-
CTBYIOLIee MexaydasHoe HanpsKeHHe;

NPU ABOMHBIX 3aMBIKAHHAX Ha 3€MJIO, KOrZa B MecTe
YCTAHOBKM 3aIUMTHl TOK HYJNeBOH MNOCJEAOBATENLHOCTH
Io # 0 — coomBencTBylolliee (asHOe HaNpsiKEHHUeE.

TokoBbie LeNMH AUCTAHUHOHHOTO OpraHa, Kak W B CXe-
Me mo puc. 15, Bcerza BKJIOYEHB Ha Pa3HOCTb TOKOB (pas
AnC

HeiicTBre pesie MYCKOBOrO OPraHa M COYETAHHS TOKOB
¥ HanpsKeHuil, MOJBOAMMBIX K peJie COTPOTHBJEHUS (AHU-
CTAHUMOHHBIA OpraH) NpH pasiHyHBIX BUAAX MHOrohAasHbixX
KOPOTKUX 3aMBIKaHHH, KaHBl B TabJl. 7.

Hna ofecneyeHdss OLWHAKOBHIX 3HAYEeHHA CONMPOTHUB-
JeHU#l Ha 3a:KUMax peJe IOPH TaKMX BHIAX NOBPEXKIEHHS,
KOrja OMCTaHIMOHHBIA OpPraH BKJIIOYAGTCH HaA COOTBET-
CrByIOliee MeXAyda3HOe HanpsKeHHe, NPH KOPOTKHX 3a-
MbIKAHUAX MeXAy TpeMs ¢asaMH HAH JPH 3aMbIKaHHAX

-
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Mexay ¢dasamu A u C u ABORHHIX 3aMblKaHusX HA 3EMJIO
sTux ¢as mpu lo=0 B coorBercTBuH ¢ Taba. 7 u puc. 30
HanpaxenHe moasBoauTcad K 50% BuTKOB nepBHuUHON 06-
MOTKM aBTOTpaHopopMaTopa HampsiKewus 71 pene compo-
tuBaenus, a He K 1009 BHTKOB, KaK nNpH 3aMbIKaHHAX
Mexay tasamu A ¥ B uau B u C, NBOHHBIX 3aMBIKAHMSIX
Ha 3eMl0 5THX a3 npH fo=0 u ABOHHBIX 3aMbLIKAHMAX
Ha seMmaio $as npu Jo # 0.

g obecneueHuss 3HAYEHHUH CONPOTHBJIEHHH Ha 3aXH-
Max peJe, MNPONOPLHOHANBHBIX CONPOTHBJEHHIO NPAMONH
nocaenoBatesbnocTd (Z)) OT MecTa YCTAHOBKH pacoMar-
pUBaeMOH 3aliuTH OO Mecra NOBPeXAeHUS, NPH HBOMHBIX
3aMBIKAHUAX Ha 3eMJID UM Ha/MYMH TOKA HYJeBOH mocJe-
LOBATEJNBHOCTH, KOrAa IUCTAHUMOHHBIH Oprai nepekdio-
yaercss Ha ¢asHoe HamMpsKeHHe, K oOMOTKAaM peje NOAaeT-
¢ yMeHbIIEHHOE 3HAYEHHe ITOr0 HAMpPSKEHHa B LeMAx
KOMIIEHCAUWH yBEJIHYSHHOrO NafeHHs HAlpPSKeHHS B JIHHHH
33 CUeT TOKa HYJeBOH MociAedOBaTeNLHOCTH. YKasaHuoe
BHINOTHHMO B CBH3M C TeM, UTO Ha JUHHAX ¢ OLHOCTOPOH-
HAM IOHTaHHEM TOK HYIEBOH IIOCNeA0BATEeNbHOOTH BCeriaa
cocraBasfer !/ moJHOrOo TOKa B TNOBpeXAeHHOH ¢ase u,
clAe0BaTelbHO, HEOOXOAHMOe yMeHblueHHe (Ha3HOro Hanps-
KeHus GyAer 3aBHCETb TOJIBKO OT COOTHOIIEHHSI COTIPOTHB-
JeHHH JauwHHM B npaMoii (oOpaTHOH) M HyJeBO# mocue-
HOBaTeNbHOCTSAX. B cXeMe IpefyCMOTPEHO YMEHbIUEHHE
noasonuMoro (asHoro HampsKeHusi BABOe (KaK IOKa3aHO
B Taba. 7), uto ofecneduBaeT CONPOTHBJEHHE HA 3aXKH-
Max peJie, NpONOPIMOHanbHOe Z) NpH Zo=~4Z,.

3. IIna oGecneueHHs] OTKJIOYEHHUS TOJNBKO OA-
HOrO MecTa NOBpeXaeHHs He MeHee yeM B 67%

o422 gmas ¢ 418

i
. 137
neny 1o 190y (! "72-—~, omun o83 AN8
r6’3® 3 3 189 ,1/9f 47 Cueran

Lo e uman ¢ A1B

M PR 4o 112 2¥n
D510

CliyyaeB ABOHHBIX 3aMBIKAHMH Ha 3eMJi0 Iepe-
KJIOUeHHsIMH JAHCTAaHIHOHHOTO OpraHa no ¢asam
YIpPaBJASIOT TOJBKO JBa pejieé TOKa NMyCKOBOro op-
rana 3PT wu 5PT, Bknouennoie Ha TOK COOTBET-
crBeHHO ¢a3 A u C. IIna nepeknioyeHus AMCTaH-
IHOHHOTO Oprana Ha («asHble HanpsiXKeHus A0O-
TIONIHATENbHO TpeRycMOTpeHo pele ToKa 4PT,

BKJIOUEHHOe Ha TOK HYJIEBOH NOCJAEAO0BAaTeNbHO-
Aucman- CTH.

LUCHNDR
eame 4. PaccMoTpenHas 3allluTa, Kak Y 3alurta Mo
puc. 15, npu HCMONb30BAaHHH €e IJA TYNHKOBHIX
JIMHU# BBINOJIHACTCST §e3 BbIAEPXKKH BpeMeHH
B nepBo# cTyneHu. IIpH 3TOM M3 CXEMBI HCKJIO-
yalTCA (UKCAlUs HavaJbHOrO 3HAayeHHs COINpPO-
TuBNeHusn (pene [IPII) u nemn yckopeHHs mnocie
BKJIOYEeHHS BuikIoyatenss (peie I5PY W KOHTaKT
I1IPIIB), a B kauectBe pene 8PB u I2P[1 uc-
NOJb3YIOTCS COOTBETCTBEHHO peJse Tunos 3B-134
n PIT-251.

CxemMa TpeXCTYMEHYaToON CYMMapHOM 3auiuThI
C neproit M BTOPOH IUCTAHLUMOHHLIMM CTYNMEHSIMH

C NYCKOM MO TOKY H HaNpsixeHH10, UCMOJb3yeMbIM

f,l”f;’% IAJst OCYUIECTBJEHHSI TPeThell CTyneHH, AJs ABYX

venin napaJjjejbHbIX JUHUH 35 K8 OT BCeX BHAOB
MHOroha3HbBIX KOPOTKHX 3aMblKaHMil,

st BHLINOJIHEHHOH C HCNOJb30BaHHEM TUMOBOW MaHe M

norrenxm

2} Cxema  yenel onepamulnoze  maCMoRNNO2e mOKD

sdammutsl tuna T13-152 (puc. 31)

1. 3awura, BHIIOJHEHHAs 1O paccMartpuBae-
MOH cXeMe, MOXeT NPUMEHSATbCS B KayecTBe pe-

Puc. 29. Cxema TpeXCTymeH4aTOR NHMCTRHIHOHHOM BalluTbi JUHUM 35 K8 OT BeeX BMAOB MHOTO(A3HBIX  KOPOTKHX

TUI&
1B — prikyiodarenn; 2T — tpaHchopMmaTopel Toka; JPC—3PC — pene CONDOTHBAEGHHS THOA PC-112: §PC —
KPB-12; 6 — KOMHOJEKT TPaHCGOPMATODOB M NPOMEXYTOUHBIX ‘pede; 7PM, 8PM — pesne Monmmé:g T;k‘é H?v;cs_lﬁeﬁl. 3‘,’0" 0?%??5"7‘?
pene NpoMexyTouHoe THnma PII-253; /2PB — pene BpemeHu Ttuna 3B-122; [/3PB —pene Bpemenw tunadB-134; I4PY—I16PY — pe
18Py, 19PY —pene yxasartenbuele Tuma PVY-21/1; 20C, 2/C — xonpencatops 0,5 mngp; 22CH, 23C]J] — conpoTHBIAeHHs R0GaBod
4

[IpuyMeyaHus: H — 6JA0KH MCNBITZTENbHEIE

l. Cxema BRIMOJHEHA HA OCHOBaHHH 3aBOJACKOro uepTexa no pHuC. | HHbopMamumx OBK.469.030

23; IéIPHB—KOHTaKT pene YCKOpeHHs 3allHT. 409.030.08 ¢ coxpanenmen ocHOBHHX
. cxeMe BBEJCHO 3aMejJieHHe Ha cpabaTeiBaHMe pene [IP/] yCTaHOBKON NepeMBIYKM MEXIAY ero 3a:Kumam 10

4. TOJICTHIMH JIMHMSMH NMOKAa3aHbl KOHTAKTHI, DENIe ¥ COSAMHEHHS, HE OTHOCHUIMECT K JaHHOH na}l-’[eau, amn 9 u

5. Peae 32PT u 33PT W pasMpiKaiomue KOHTakTl pese 6PII3, ouepyeHHble nyHKTHpHON JUHHEH,

Hel H npu
CTBHA BaIIMTHl NPH ABONHBIX 3aMBIKAHHAX Ha 8eMalo (CM. ONMHCaHHE CXeMbl Ho pac. 29). fonbsyloTc P P
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3aMBIKaHHH, BBHIMOJHEHHOH C MCIOJAb30BAHHEM THUIOBOM MAaHENH 3aulMTH
I13-153.

Hus; 4 — yCTPOHCTBO GIOKMPOBKM NPH HEHCHPABHOCTAX UeneRf HamupsXeHHs THna
83PT — pene Toka Tuna PT-40; 10PII — pene npoMexyrounoe tuna PII1-23; /IPIl—
Ne ykazaTenbHele THna PY-21/0,025; [7PY — pene yxasaresnbHoe THNa PY-21/220;
nble 500 om; I¥IM, 2¥IT — ycrpoficrBa nepexmwodaioiue THna HKP-3, [BH —
tuna BHU-4.

3epBHOA I ABYX napaJjJenbHbX JHHUA C ABY-
CTOPOHHHUM NHTaHUEM, HAa KOTOPLIX B KauecTBe
OCHOBHOHN IpHMeHeHa nonepeyHas Audoepen-
uuanbHas HalpaBjeHHas 3auluTa.

2. CxeMa 3auiuTHl NO CPaBHEHHIO CO CXEMOMH
puc. 28 wumeer caeaylouine OCOGEHHOCTH, CBfl-
3aHHBIe ¢ HCHOJNb30BAHHEM ee IJs CYMMapHoO#
SaIUUTH:

a) IlpenycmarpuBaercsi BbIBeleHHE H3 AEHCT-
Busl NepBOf CTYNEHH 3alHTH NpH paGoTe 0Geux
napajJiesbHbIX JNHHHIA ¢ TMOMOIULIO pa3MbIKaolle-
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o6o3HadeuHll, HCNONB30BAHHMIX SABOAOM.

MeHEeHHN 3aUIUTLI B KOJbLEBBIX CeTAX M NPeRoTBpalleHds HenpasBHAbHOro Aekh-



Ta6auua 6

Coyeranns TOKOB M HanpsikeHUi, HOABOAUMBIX K peje CONPOTHUBICHHSA
NpH pas/JHYHBIX BHAAX NOBpeXAeHHSA

K pese cOnpoTHBICHHS
PadoraloT pese JAHCTAHI{HOHHOrO OpraHa
nOBpQ K- MOMBOANTCHA
BHA noBpexaeHus ReHHble
(138351 CONPOTHBJICHUST HanpaBJeHHA npoMexy- Hanps-
nycxonoro TOKa MOLLHOCTH TOYHEIE TOK xHeune
opraHa
Tpexdasnoe koporxoe samwpika- | AsC | IPC, 2PC, — 7PM, 6PI12 fe—1, Uca
HHE 3PC 8PM
3avbKaHHE MexAy AByMs (pasa- As 1PC, — 7PM, 6PI11 fo—1b U.s
MH B JBOMHOE 3aMblKaHue Ha (2PC) (8P M)
semmo npu [, =0 BC 2PC, — (7PM), 6PI11, fo—Is U.,
(8PC) 8PM 6PI12
CA (TPC), — 7PM, 6PII2 fo—1a Ue,
3PC 8PM ) )
JBoHHOe 3aMblKaHUE HA 3eMJIO AB 1PC 9PT, 7PM, 6PI1I, Tot-klo U,
Ha pasHbIX JUHMAX TIPH OLHO- (8PM) 6PI13 ¢
CTOPOHHEM  TIHTaHMH'  TIpH BA — 9PT, (7PM), 6PI13 — U
To 0 (8P M) -
BC — 9PT, (7PM), 6PI13 — aﬁ"
(8P M)
CB 3PC YPT (7PM), 6PII2, BT U
’ 8PM 6PI13 etelo ‘
CA 3PC 9PT, (7PM), 6PI12, Y U.
8PM 6PI13 Lethlo -
AC 1PC 9PT, 7PM, 6PIT], .4kl Us
(8PM) 6PI13

MNepewMil 6yKBaMH yKasaHe (as3hl, noppexAeHHEE Ha 3aUlHWAEMOR JIHHHH,

Tab6auuma 7

CoYeTaHHs TOKOB M HanpMKeHHi, NOXBOAUMALIX K pelJe CONPOTHBICHHS UPH Pas3IHYHBIX
BHIaX NOBpeXJieHHS

PaGoraioT pese Kp em:u;: ::gg:g:’l‘leuna
Tospex-
Bua nospexneHns nen:;le
ba | roxa npomeNyTos- TOK Hanpssce-
Tpexdasnoe koporkoe 3sambika- | ABC 3PT, 5PT, 6PT 9PII, 10PIT| [,—1. U,
HHE
3aMblkanHe Mexay asyms (asa- AB 3PT, 6PT 9PIT Iy U
MH U [BOHHOE 3aMblKaHHE Ha -
semmo npu Jo =0 BC 5PT, 6PT 10PIT — 1. Ueo
CA 3PT, 5PT 9pPM, 10PI7| 1,— i, U=,
JBofiHoe 3a\blkaHHE HA 3eMJI0 AB 3PT, 6PT, 4PT 9PIT Iq U o
pHu I ¢ 0 , N
BC S5PT, 6PT, 4PT 10PIT — I Uso
CA* | 8PT, 6PT, 4PT 9Pl I, Uao
SPT, 6PT, 4PT 10PIT — 1, Ueo
A d*; I‘lpnc ABofiHOM 3aMbikaHup Ha 3emyi0 $as C i A PACCMOTPEHB! ABa CJyYas —Hajutiue TOKA NOBpeKAeHHsd B (ase
T asze (.
na Hanpsaxenune noAsogutcs k 50% BHTKOB MNEePBUYHOA OGMOTKH aBTOTPaHcdopMaTOpa HanpskKeHrs peje conpo-
THBIEHHSA,
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Puc. 30. Cxema paByxcrynesya-
TOH 3alIHTHl ¢ NepBOH JHCTaf-
LHOHHOM CTYNEHBIO € TOKOBHIM
NYCKOM, HCMOJIb3YEMBIM IS OCY-
LIeCTBJIEHHA BTOPOH CTYHEeHH, I
MHTAOWeEro KoHUa JHHHH 35 K8
C OAHOCTOPOHHHM THTAHHEM OT
BceX BHAOB MHONO(QA3HBIX KOpPOT-
KHX 3aMblKaHHuH.

1B — muiknovatean; 277 — tpanchop-

MaTopbl ToKa; 3PT—6PT — pene Toxa a) floscnpmuas_czema

497
r

407

100y

7wc

tHna PT-40; 7PC — pejle cOnpoTHBJe- ! -7

#na thana KPC-111: 8PB — pene spe- +

MeHn ThHma 3B-122; 9PII—11PIT — pe- N 1964 1954 N

Je  NpoOMeXyToyHnie THna PIT-23; N | fest

12PI1 — pene.  IpOMEXKYTOUHOE THNA 60T spT ;’ as

PIT-23; 13PY—I5PY — pene  yxasa- 90 ucman-

TeJbHble THNA PY-21/0,025; 16CH—co- 3T l yuonnas

NpOTHBJEHKEe gpoGasounoe 1000 ox; 0P8 u

17¥0, 18Y0 — ycTpoiicTBa OTKAIOYAl0- 5:31 Bmopas

wue tuma HKP-3; /95H — 6nok wc- 921 8PB monobas

neiTaTenbHelk  THNa BHU-6;, 206H — ! cmyneny
5R%Kpﬂ;]‘::l’eri’l':l‘l:l;blﬂﬂ. THna BH-4. 0001} 1) 0N\ sawumer | 2 Cxesa yened cudkonviayuy

1. B pene I2PITB ORHH 3aMhi- e | 120 DAY 808, 12A1
KalOWHA KOHTAKT ROJXKeH OhlTh nepe- |
IeNaH HAa pa3MbIKaIOUIHH. °

2. 3aMbplkaoH# 6e3 BBIXEPIKKH
gpeme}m KOHTakT pene 8PB nonxeﬂn 8P8,

bITb MNEepelelaH Ha pPasMBIKAIOLIHHA, B —

3. JlAs ocyulecTBNEHHS IUYHTH- L A Yeno
POBaHWA KOHTaKTOM 8PB; 06MOTOK L K YCxgpEHUS
gpaﬂcpeax‘ropoa 7Tx! n 7Tx2 ROAKHBI 120, 18Y0 - Gons o

bIThb NPEAYCMOTPEHBLl BHLIBOXLI KOH- gl
UoB 3THX OOMOTOK corJacHo puc. 30,6. Ha amnmovence 18 YeNUR
4. I1IPIIB — KOHTaKT peJie YCKO-
PEHHsT 3alllUT. .
b) Cxema yeneu  onepamubuozo nocmoswwoze  moxa

ro  KOHTaKTa AOMOJHHTEJBHO YCTaHAaBJIMBAEMOro IpoMe-
XKyToyHoro pene 83PIIB c samenneHueM NpH BO3BparTe.

DTO peJse, 3anyckaemoe dpy paGoTte O0GeHX JHHHA
OT TOCJIeL0BATENbHO COSNMHEHHBIX Pa3MbIKAIOWKX KOHTAK-
toB [Pl u IIPI] pene NOJOXKeHHUS <OTKAIOYEHO» BHIKJIO-
qaTeslel 3aulWIaeMblX JIMHUH, DaspblBaeT CBOHM PpasMbl-
KaloluM KOHTAKTOM lleNb 3amycka BbIxORHOro pesae IIP[1
OT NepBOH CTYNEeHH 3aLIUTHL.

6) IlpenyomampuBaioncs pasjaenbHble HENH OTKIIOYEHHS
3allMilaeMblX JIHHHH € YCKODeHHeM pacCcMaTpHBaeMoH 3a-
UUTH TIOCJe BKJIOYEHHS BBIKJAIOUATENsSS Yepe3 BBHIXOAHEIE
MPOMEXYTOYHble peJse nomepedyHofl  IaudrpepeHirMaJbHOR
HalpaBJeHHOH 3alLMThl, YTO [gaeT BO3MOXKHOCTb BOOCTaHO-
BUTb pPalOTy HeMOBPEXKAEHHOH JHHMH HOCJAE OTKJIIOYEHHS
ee (ONHOBPGMEHHO C TIOBPEXKJAEHHOH) OT CyMMapHOH 3aly-
Thl KaK MpPH YCTpaHsAiolleMcsl, TaK ¥ NPH HEYCTPAHSIOILEM-
csi NOBPeXaeHu! (T, 2, pasa. A, n. 9).

Tlpn yoXopeHHWHM BTOpON CTYIEHH SalUHTH KOHTAKTHI
{IPIIB, w IVPIIB, pene yCKOpEHHS 3alUUTH JOKHEI
TPHCOCTUHATBHCA K 3aXuMy [45 naHenu; IpU YCKOPeHHAnH
TpeTbedl CTYNMeHH 3awmTel Koutaktel [[IPIIB, u IVPIIB,
JOJKHBI IPHCOSAUHATBCA K 3axumy I33 nanend.

B uensx yokopeHHs INeHCTBHS 3alUMTHl JOTIOJHETEILHO
yCTaHABAHBAIOTCA YKasaTeabhwle pene 34PY w 35PY ana

obeoneyeHnsi paszeJpbHOH CHDHAJU3ALUH AeHCTBUA 3alUTHI
IO LleNSAM YCKODEHHS.

B) B uenu o6morku pene 4PII4, nepexmovalouiero
HeOH HampsXKeHHS pelle CONPOTHBJEHHS, NPEAYOMOTPEHbBI
NOCJAEOBATEIbHO COeAMHeHHBIe Da3MBIKAIOIME KOHTAKThI
HIPIIB; u IVPIIBy pene yckopenus. YkasauHoe obec-
neyuBaeT NepeKJioYeHHe pesie COTPOTUBJEHHS HA YCTABKY
BTOPOil CTyMeHH (B COOTBETCTBHHM C IM. 2, pa3i. A, n. 8)
A0 BKJIOYEHHS BBIKJAIOYATENeH 3allMillaeMblX JHHHH.

3. Cxema BuImoJSHeHa IJA cJaydasi, KOrja BTopasi CTy-
TNeHb 3alUTH YAOBJIETBOPAET TPeGOBaHUIO YYBCTBHTENBHO-
cTH npu paboTe Kak ABYX, TaK H ONHO{i H3 3alUHLaeMbIX
napalielbHbIX JHHHE 0e3 H3IMeHEHMA ee COMPOTHBJEHHA
cpabaTbiBaHUA.

B Tex cnyuasx, Korga ykasaHHOe ycJaoBHe He co6Jto-
naercst H TpebyeTcsi AaBTOMAaTHYecKoe H3MeHeHHe CONpo-
THBJEHHA CpabaTHiBaHWS BTOPOH CTY{IeHM IPH OTKJIOUEHUH
ONHOM M3 JHHHH, B CXeMy MAOJXKHbH ObITb BHECEHH COOT-
BeTCTBYIOIMe u3MeHehwusi (mpuaoxenue VIII).

4. B cayuasix, eold TOKOBBIA I'YCKOBOH OpraH HaHENH
samuTel Tuma I13-152 ynosiaerBopsieT TPeGOBaHHIO UYYB-
CTBHTEJIbHOCTH, W3 pacOMaTPHBaeMoOil CXeMbHl MOT'YT GHITH
HCKJIIOUeHb: pelle HampsiKenus S6PH—38PH, pene Toka
39PT—40PT, pene npomexyrowHoe 4I/PII u comporusJe-
Hua 42C1 w 43CAH.
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CxeMma TPEXCTYNEHYaTOH CyMMapHO# AHCTAHUMOHHOM
3aluuThl ABYX NApajJenbHuXx JHHMA 35 k¢ oT BCex BHAOB
MHOrO()asHbIX KOPOTKHX 3aMBIKaHMii, BHINOJHEHHOM
¢ MCIOJb30BAHHEM THMNOBOM NaHeAu 3aUHUTHI
tuna I13-153 (puc. 32)

1. 3aiura, BbIMOJHEHHAs 110 paccMaTpuBaeMoli cxeme,
MOXeT INPHMEHATHCS B KayeoTBe pe3epBHOH AJA ABYX
napaj/ielbHBIX JMHUA ¢ ABYCTOPOHHMM NHTAHHEM BMECTO
samuTel no puc. 31, Koraa nyckoBOil OpnaH nocyenHed
HE YNOBJETBOPSET TPeGOBAHHIO UYBCTBUTEAbHOCTH.

2. CxeMa 3amuThl MO CPaBHEHHIO CO CXeMOH IO
puc. 29 uMeeT cnexyiolie oco6EHHOCTH, CBA3AHHHE C HC-
MOJIb30BaHHEM €€ JJIsl CYMMapHOH 3allHThI

a) [lpenycmarpubaenca BbiBefileHHe U3 JeACTBUSL nep-
BOH CTyneHu 3alguThi npu paGore O0GeHX NapaseidbHbIX
JUHHA C MNOMOUIBbIO PaSMBIKAIOLETO0 KOHTAKTa HOMOJHH-
TEJbHO YCTAaHaBIMBAOMOTO HPOMEXYTOWHOro pene 34PIIB
¢ 3amennenueM mpu BoaBparte. Llenn 3amycka pene 34P[IB
BHIIOJIHEHA AaHAJIOTMYHO Ielld 3anycka pene JS3PIIB,
npepycMaTpHBaeMOro JJA TOH JKe IeJM B CXeme 1o
puc. 31.

6) [lpenyomanpusaioncs pasjenbHble LeNH OTKJOYe-
HHS 3alIMUiAeMbIX JHHHE C YCKOPEHHeM paccMaTpuBaeMoH
3alUTHl MOCJIe BKJIOYEHHMS BLIKJIOUATENs 4epe3 BLIXOAHbIE
EPOMEXYTOUHbIE pesie nomepeydoi auddepenunassHoil Ha-
npalng?uﬂoﬁ 3aliUTH aHANOTHYHO TOMY, KaK B CXeMe Mo
puc. 3l.

[Ipu yckopewHH BTOpOA CTyIEHH 3ALIUTbl KOHTAKTHI
IHIPIIB; w IVPIIB) pesie ycKkopenHs ROJKHBI NpPHCOEIH-
HATHCA K 3axumy I[49 nauemn; mpH YCKOpPeHUH TpeThel
cryneny saugursl koHraktel IIPIIBy, w IVPIIB, RoaXHBI
TpHOOCAMHATbCSA K 3axKuMy [43 naHenu.

B uensix ycxopenuss nefiCrBHsA SalIUTH! JOMOJHHMTENHHO
yCTaHABJ/MMUBAIOTCA yKasdareJbHble peie 35PY u 36PY nna
obecnedeHHss PasAeJbHOH CHMHAJM3AIMWH AeHCTBHA 3alLHThI
HO LeMAM YOKOPeHHs.

B) B menu oOGmorku pene 6PI14, nepexniouaioiiero
Henu HAMPAXKEHHs peJle CONPOTHBJEHHS, NPeXYCMOTPEHbI
fIOCJEROBAaTENBHO COeNMHHEHHbIE pPASMBIKAIOIIHE KOHTAKThI
IT1IPIIB; u IVPIIB, pene yckopenusi. YKasamuoe oGecie-

YUBaeT MepeKJIONEeHHe peJle CONPOTUBJCHMA Ha YCTaBKY
BTOPOH CTYNeHH (B COOTBeTCTBUM C TN 2, pa3n. A, m. 8)
O BKJIIOUEHHS BHIKJIOUaTesell 3allMIlaeMblX JUHUH.

3. CxeMa, Kak ¥ cxeMa no puc. 31, BuNOJHeHa HJs
cirygasi, KOTAa BTOpas CTyIeHb 3alliUThi YAOBJETBOpSeT
Tpe0OBaHUIO YYBCTBHTEJBHOCTH NpH pafoTe Kak ABYX, Tak
H ORHOH H3 3alllMIIAeMblX NapaJieNbHbIX JHHUA 6e3 us-
MeHeHHSt €e CONPOTUBJIGHHS CpabaTHIBaHUS.

B Tex cayuasx, Korja ykasaHHOe ycJaoBHe He coOJio-
naercd M Tpebyercas aBTOMaTHYeCKOe W3MeHeHHe COIMpo-
THBJIGHUS CpaGaThHIBAHMs BTOPOH CTYMNEHH IPH OTKJIIOUEHHH
ofHO# M3 JuHuHA, B CXeMY HAOJXKHbl ObITh BHECEHbl COOT-
BETCTBYIOLHE H3MeHeHHs (nmpuiaoxkenue VIII).
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Puc. 31. Cxema TpexcryneHuyaTofi CyMMapHOH 3allHThl ¢ NEPBOH U BTOPOH AUCTAHLUHOHHBIMH CTYNEHAMH C MYCKOM NO TOKY i
35 K8 OT BceX BHAOB MHOro()asHbIX KOPOTKHX 3aMBIKaHHi, BHINOJ

1B, 2B — puiknmovatenu; STT, 47T — tpaHchopmaTopsl ToKa; IPM-—3PM — pene moutHoctH THna MIMB-171 A/l; 4 — xomIjieKT TpancgopMaTo-
36PH—38PH — pene nanpsxenus tuna PH-54/160, I0PII, 4IP]I — pene npomexyrodnrle THna PII-23; 1/P]] — pene mnpoMeXyTOUHOe THINA
tuna DB-134; /4PY — pene yKasartenbHoe THna PVY-21/220; 15PY—I17PY, 35PY — pene yvkasateiabHsie THna PY-21/0,028; [8PY, 19PY — peje yka
42CH, 43CHA — conporuenenus poGasounsie; 1¥I1I, 2YIT — yerpoiicTBa mepexsiodalo

MMpuMevauuns

1. Cxema BrITOJHEeHa Ha OCHOBa2HHH 8aBOACKOro ueprexa no puc. 1 uAdopmamun OBK.460.029.04 ¢ coxpaHeHHEeM OCHOBHBIX 06Go3Haye-

2. Pene 36PH—38PH, 39PT, 40PT n 4IPI1 ycraHaBJWBaIOTC BHe NaHeNAW sSamutnl tMna [13-152.

3. Pene 4PI1] nonxHO OBITH LONMOJHEHO OLHHM 3aMBIKAIOI(HM KOHTAKTOM.

4, IPIT, IIPIT — KOHTAaKTH peJie NOJNOXKEHHS «OTKJIOYEHO» BBHIKJAIOUATENeH 3alUINAeMBIX JUHHME.

5. I1IPIIB, IVPIIB — KOHTaKTHl pejie YCKODEHHS 3alLHT.

6. B cxeme BBeJEHO SaMehJieHHe Ha cpafaTsiBaHHe pene [IPIl ycranoBKOR nepeMbuIYKH MeXAY ero saxHumamu 9 u /0.

7. ToacTBIMH JMIHHASMH [OKa3aHBl HONOJHHUTENbLHO YCTaHAaBJIHBaeMEIe peJie H COeNHHEHHsS, a TaKXe KOHTaKTh peJe, HE OTHOCAU[HECH
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2) Cxemo  yend _onepamulnozg _aocmogung2o _moxd.

}_’ wen pen J3PN8 |-0

9) Crema  Bumovenun pene 33PNS | donoswumensno _npedycrampubaemo20 dan Bbpdenus
8 JeucmBue I cmynewu Jullumes  NpU — OmKmOYeRUY  00KOU U3  JQUUUIOCMSIX  MYHthi

HaNpSXKEHHIO, HCTOJb3YeMbIM NNl OCYIIECTBJEHHS TPeTbell CTYNeHM, AJIA ABYX NMapajieNbHBIX JIMHHHH
HEHHOH C HCHOJNb30BAHMEM THINOBOH Nauesd 3amuTm tuna [13-152,

poB B TNpoMe ounbix pene; SPC — pene conporusaennsi; 6PT—8PT, 9PT, 39PT, 40PT — pene Toka THma PT-40;
PI1-253; 33PI1B — pene npoMmexyroynoe ThHna PI1-252; /2PB — pene BpeMeHH THna 3B-122; I3PB — pene BpéMeHH
sateabHsie THNa PY-21/0,5; 20C, 2/C— konmencatopsl 0,5 mixg; 22CHA, 23CH — conporHerenusi no6aBouHbie 500 oM
mue Thma HKP-3; I6H—35H — 6noku ucneiTatenpusie THna BH-4.

giii. HCMNOJb30BAHHLIX 3aBOIOM,

K AaHHON mHauHesH.
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PPIE:. 32. Cxema TpexcryneHuatoit cymmap- <0 wepes rowmarm pese nobmapum >
HOH AMCTAHUHOHHOR BalUTHI ABYX napan- “}L X pa3deounum (cm cxemy pue22) ‘ ﬁL
JeJbHBIX NHHUA 35 K& OT BCeX BHAOB MHO- 'L 4ous s . WM . 1o o 100 oo 11 o IO 13 eon Ay
roga3HblX KOPOTKHUX 3aMBIKAHWUU, BBIIOMA- Q=00 ‘[W, s 1 bbb
HEeHHOU ¢ HCIIONB30OBAHHEM TMIIOBOI Made- oM 60012
L3311 3. 625 2 e
JH 3alldThl THMa [13-153. G @ L@y T -
1B, 2B — puixmiouartenu; 8IT, 4TT — tpaHcdop- § “‘;‘:;?:::zgy;:m“ p " E0T2 s, 8! |
MaTopbl TOKa; IPC~-3PC - pesle CONPOTHBACHHS . 25, gpy62ilz st & 3
Tuma  KPC-112; 5PC —~pene conpornpienus; 4 ;0% 4 43 o ® A |
4 — yCcTPOHCTBO OJOKHPOBKM NPH HEHCIPABHOCTAX [ 7P 116
uenel Hanpsxenus tna KPB-12; 6 — KOMIIEKT P T, —- e e RCaany
TpaHcOPMaTOPOB H NMPOMEXYTOUHBIX peae; 7PM, g L0y LGy us e @y | ducmar
8PM — pene  MOILHOCTH Tuna HMB-171 A/l; A 1 scll yeommoR
9PT, — pene roka tTHna PT-40; /0PI — pese npo- 6715, 1 P8 sawu -
mexyroudoe tuma PI1-23; 71PIT — pene mnpome- — 2 —& ot (D | g
XKyroyHoe THna PI1-253; 34PIIB — peje mnpome- - ® %6 ) —
KyTtoyHoe tHna PII-262; /2PB — pene BpeMeHH -0 e w2200
THna DB-192; 13PB — pesie BpeMenH Tuna OB-134; - i+ =
14PY—16PY, 85PY, 36PY — pene ykazaTeJbHBIE = &
tuna PY-21/0,025; [7PY — pene ykasarteabHoe TH- 6012 LN 9 Oﬁff@
na Pb;3271/2212!?. ;ggyéz égp — peJie yKaaaT%an%e “" 2
THNA - ; , — KoHpexcatopn 0,50 mKxg, 2 ey 2
22CH, 23?1(13712' 5 SonpoTHBeHs R06aBOYHEIE LI a . | _6emy, 604 i Ty 216;,;2‘?:&,‘{
A0 oary JYII, 2¥IT - yerpolteTBa llepekamoudio- ' g % ® Cmyz@ L!‘?-g[ 1
mue TtHna HKP-3; IBA—4BH — 6noxn HcObTa- —— @4l LE O LD~ TR
TenbHble TUNMa BHU-1. ¢ 16 ®
[IpuMevwanuasa: - 1 50y
1. CxeMa BBIMOJIHEHA Ha OCHOBAHHH 3aBOfA- _'1,7”;53 < Sy
- e XODR N9 pene
CKOro 4epresa 1o pHC. l uHbopManuu | ! A8y nonepevy Qup.xanpabn 3 i oman 18
OBK.469.030.03 ¢ coxpaneHueM OCHOBHbIX 0603Ha- |7 208,
veHHlt, MCIIOAL30BAHHEIX 32BOJAOM. ~;—1r<~

2, IPII, IIPII — KOHTAaKTBHl peJjie INOJOXKEHHS
«OTKJIIOUGHO» BHIKJOUATeNEl 3alNuIaeMblX JH-

HUH.

3. HHIPIIB, IVPIIB — KOHTaKTHl peJie YCKO-
peHua SaluT.

4, B cxeme BmelleHO 3amenJenue Ha cpaba-
ThIBauHe pene [/PI] ycTaHOBKOM NepeMbIYKH MeXK-
Ry ero 3akuMamu 9 u 10

5. ToncTRIMH NHAUAMH MMOKAa3aHBI RONOJHH-
TeJLHO VCTaHABAUBaeMble pelie Y COenMHeHUdH,
a TakXe KOHTaKTHI peje, He OTHOCAIIHeCst K AaH-
Hofi maHenu.
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G) (xema yenedq nepemennoz0 moKa U HANPRMEHUS
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6) Cxema _yeneu _onepamubrozo _ mocmosnno20 moxa

Piic. 33. Cxema ABYXCTyneHuaTOH CyMMapHOH 3al(UTHI ¢ NMepBOH MMCTAHUHOHHOH CTYNEHbIO C TOKOBBIM I1YCKOM,

UYenu
amK e -
venus

L16PY
W2z
Viery
W

Ha cuzsan

2)lxema yepeu cuznaruiayuu

O OCYLECTBACHUSA BTOpOﬁ CTyneHH, AJdA NMHTaloLero KoHla ABYX IapafieJbHbiX JIHHUK 35 K6 C OJHOCTOPOHHHM TIHTAHHEM OT

BCeX BHIOB MHOr0¢as3HbIX KOPOTKHX 3aMblKaHHH.
1B, 2B — prmkniouarenn; 3TT, 4TT — tpancdopmarops Toka; 5PT—8PT — pene Toka THna PT-40; 9PC —pesne conporusnenus tuna KPC-ill; f0PB—
3B-133; 12PII—I14PIl — pene npomexyroutipie Thrna PI1-23; 15PI1B — pene npoMexyrou-

pene BpeMeHH THna B-122; /IPB — pene BpemeHH THNIA
Hoe THna PII-251; I6PY—19PY — pene yxasaTeabhpie THna PY-21/0.025; 20CH—couporusienue no6asounoe 1000 om: 21¥0—25Y0~—ycrpoficTea OTKAIO-

yajomiHe THna HKP-3; 2664 — 6aok ncumTatenbHblii THna BU-6; 275 H—Giaok ucneitaTenabubit THna BU-4.

IIpumMedaHus:

1. B pene ISPIIB opnu 3aMblKalOuiHf KOHTaKT AOMKeH ObiTh fepeiesian Ha pasMbikaiontuft,
2. 3aMbikaiowuii 6Ge3 BLIAEPKKH BpemMeHW XouTakT pene f[OPB nomken OuMTh lepeAesadH Ha pasMLIKAlOmuA.

3. Ina ocyuiccTBAEHHN NIYUTHPOBAHKS KOHTAKTOM [0PB3; oOMortox Tpaucpeakvopos 9Tx! #u 9Tx2 ponxkunl GbITh NPeRyCMOTPEHLI BLIBOARI KOHLUOB

3TUX OOGMOTOK corjlacHo pHc. 33,0.

4. IP[T u [IPIT — KOHTaKTHl pesie MONOKEHHR KOTKJIOUEHO®, BbIKJIOHaTeNeH 3aulHIlaeMEIX JUHUA,
5. IIIPIIB, IVPIIB — KOHTaKTbl pefie YCKODEHWS 3alllHT.

HCIO/Ib3YEMBIM



CxeMa ABYXCTYNeHYaTOH CyMMapHOiH 3alllUThbl C nepBOH
BHCTAHUHOHHOH CTYNEHbI0 ¢ TOKOBBIM MYyCKOM,
HCMOJNb3YEMbIM AJISi OCYIECTBJIEHHS BTOPOH CTYNCHH,
AJS MHTAOWIero KOHUA JABYX MapateJbHbIX JHHHN
35 k8 ¢ OJHOCTOPOHHHM NHUTAHHEM OT BCEX BMJOB
MHOrothasHelXx KOPOTKMX 3amblKanuii (puc, 33)

1. 3augura, BHINOJHEHHAA NO pacoMaTPUBaeMoll cxeMe,
MOXET NPUMEHSAThCS B KauecTBe pe3epBHOH AJAA MUTalolle-
TO KOHUA ABYX TYNMKOBBIX NapaJIENbHBIX JHHUH.

2. CxeMa 3awmuTRl [0 CpaBHEHUIO CO CcXeMOH o
puc. 30 umeer ciaemyioliHe OCOOEHHOCTH, CBSI3aHHBIE C HC-
HOJbH30BAHUEM ee [JJS CYMMapHO# 3alllUThl TYMMKOBBIX
napaJsiesabHBIX JUHHH:

a) IlpeaycmarpuBaercs NepeBOX mepBOH CTyMeHH 3a-
INUTHL Ha JedicTBue 0e3 BBIAEPIKKU BPeMEHH IIPH OTKIIIO-
4eHUK OXHOH W3 mapajJenbHBIX JNWHUE ¢ TNOMOWLI0 pede
BpeMenu 1/PB, 3amyckaeMoro OT 3aMblKaiOLHX KOHTAKTOB
pelle TOJNOMXEHHA <«OTKIIOYeHO» 3alHINAEeMBIX JUHHA. Bbi-
JepIKKa BpeMeHH YKasaHHOro pese BeIOHpaeTca B COOT-
BeTOTBHUH C TJ. 2, pa3l. A, m. 6.

6) IIpenycMarpuBaiOTCA pasjebHbe LENH OTKIIOUE-
HHA 3allMLIaeMBIX JUHHHA ¢ yCKOpeHMeM paccMaTpHBaeMoM
3alIUTH [OC/ie BKJIIOUEHHS BHIKJIIOUATENSl yepe3 BLHIXOAHBIE
IPOMEYTOUHble pelie [onepeyHolt  rHbQepeHIHAILHON
HAMpaBJIEHHOH 3alIMTHl 2HAJTONUYHO TOMY, KakK B CXeMax
no puc. 31 u 32.

B umemax yckopenus HeHCTBAS 3alUTH YCTaHaB/AUBA-
I0TCA yKasartesbHbie pene I8PY u 19PY nna oGecneuenus
pPasneNbHON CHUTHaNU3andu JefCTBHSA 3alHTHL [0 LeNsSM
YCKOPEHMUSI.

3. Cxema, kak ¥ cxembl mo puc. 31 u 32, BhImosHeHa
LA cayyasi, KOrha BTOpas CTyNeHb 3alllHThl YHAOBJETBO-
psier TpeGOBaHMIO YYBCTBHTETLHOCTH Npu paGoTe Kak ABYX,

Y
In

E

Puc. 34. IoBpexaenue B KOJbIeBOA CeTH, NPH
KOTOpPOM 3alluThi mo puc. 29 u 30 mMoryt pefi-
CTBOBaTb HENPABUJBLHO.

TaK ¥ ONHOH M3 3aUIMIAeMblX HapaJleNIbHBIX JHHUE Ge3
H3MeHeHHS ee CONPOTHBJEHHA cpabaThiBaHHA.

B Tex ciyyasix, Korja ykasaHHOE YCJOBHe He COGJIIO-
laercs u Tpebyercd aBTOMAaTHUECKOe H3MEHEHHe COMpPOTUB-
JeHus cpaGaThiBaHUSI BTOPOH CTyNeHH NpPH OTKJIOYEHHH
ONHOH H3 JMHHMil, B CXeMy HOJIXKHbI OBITb BHeCeHbl COOT-
BETCTByIOIMe u3MeHeHus: (mpumoxenue VIII).




F1TABA NATAA

PACYET JUCTAHILHUOHHOH 3ALIHUTDHI JIMHUN
356—330 k6 OT BCEX BUJ OB MHOI'O®A3HbIX
KOPOTKHX 3AMbBbIKAHHUH

B Hacrosilllefi rJaBe J[aHBl YyKa3aHUg II0 pacyery
AACTAHIIHOHHBIX 3alIUT OT MHOTO(a3sHBIX KODOTKHX 3aMbl-
Kanuh nuHuf 35—330 K8 ¢ ABYX- ¥ OXHOCTOPOHHHM INHTa-
HHEM TNPHMEHHTEJBbHO K DPas/IMYHBHIM CXeMaM HX KOMMYyTa-
uuy  (OZMHOYHBIE M TNapaJsljielbHbie  JIUHUH,  JHHHH
¢ OTBETBJEHMAMHM, JuHuH, paforamiiue mo coxeMe 6/0Ka
TpancOpPMaTOp MM aBTOTPaHC(HOPMATOp — JHHUSA).

Pacuer aucTaHIMOHHOH 3alluTHL B OOIEeM cayuae
CBOAUTCA K ONpefeeHHO!

a) CompoTHBJeHHII cpafaTbIBaHHA, BHIAEDKEK Bpe-
MeHH ¥ YYBCTBHTEJIBHOCTH OTHEJbHBIX CTYIIeHeH 3allUTH;

6) mnapaMeTpoB c¢pabaThiBaHHS, YYBCTBHTEIBLHOCTH H
THIA NYCKOBEIX OPraHoOB;

B) MapaMeTpoB c¢pabaTHiBauusg, YYBCTBUTENBHOCTE H
THIA YCTPOHCTBA GJIOKMPOBKH SalUTHl WUPH KayaHHAX.

A, OCOBEHHOCTH PACHYETA JXHUCTAHUHOHHOH 3AIIHTH
OAMHOYHBIX JHHHUHA 110330 x6

1. TlepBuunnie lconpoms.neﬂuﬂ cpabaThiBaHHA NepBOf
zg‘s U BTOpOH zcl_3 CTyNeHe# AHCTAHUHMOHHON SalHTR

ONMHOYHOH JIHHHHM C ABYCTOpoHHUM (pHc. 35, a—e) u ou-
HocTOpoHHEM (puc. 35,0) mnuTaHieM onpeleisioTcs A
cayuyaeB MeTa/IHUYeCKHX KODOTKHX 3aMblKaHWil 10 BhIpa-
XeHuAM, NpuBefeHHbIM B TalGh. 8. Ilpu cocraBnenud BuIpa-
XKeHUM Tabj. 8 nox nNepBON CTYNEHbIO 3allUTbI HMeJach
B BUAY CTyneHb Ge3 BbIAEPXKKH BpPEeMEHH, a NOJ BTOPOH -—
CTYyINeHb ¢ BBIIEDIKKOH BpeMeHH, PaBHOH CTYNEHH CeleK-
TUBHOCTH Af. BolpaxeHus Ta6n. 8 nefcTBHTENbHH KAaK MPH
HCMOMh3OBAHUK 3ALUTH B KayecTBE OCHOBHOW, TaK U B Ka-
4ecTBe pe3epBHOM.

r/cmA nfemb nfem8B
1 @ (FAFTED] N
| Zp — 2p—1
27’,
al
nfemb npemB ofcmb 2/emB
afemA e afemA
lm @ |lIl @A
b Zp @ @ —z,— B
4 72 R Z/"e
Zrp Ezm
6 9
nfemA afem6 nfem 8 A J
Jm e 1/ l ”5”[%] olem &
l‘*‘Zﬂ., __1 Z/,z :' —"“"ZAJ "
2) 5}

Puc. 35. TIpumepnl cxeM Y4acTKOB CeTH ¢ OXUHOUHBIMK NUKKAMU,
zn,_], zn‘,z—COHpOTHB-HBHHx Jﬂﬂ{ﬂﬂ; ZTP—MHHHMQJXBHOC SKBHBAaJIEHTHOE CONPOTHBJIEHHE
napaianenpHo paGoramitux TpaHcdhopmaTopoB Ra mfcr. B,

6—2284
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é8

TaGaana 8
Pac4eTHble BHpawenns LA ONpeJleleHAs CONPOTHBJCHHA CpabaTHBaHH] NepBOX H BTOPOiH cTymeHeii NMCTAHIAORHON 3amMBTHI
OJMHOYALIX JHHHH
2 b PacueTrioe pripaxenne VYcnopne o6ecneuenns 'r;etiyemon
& [ YyBCTBHTEJLHOCTH BTOPOHA CTYNEHSB
nl;rrg.. ?'-’;g §§°’: Pacuersoe yc/obue B o6mewm BRAE NpH NPHHATHX 3HAYEHHAX KO3ddHIHeHTOB 1133“1'!"'“
5 5 :E g %_ (npumeyaune 2) Zeal = 1252,
I | a, 0, Orcrpoiika or  KopoT-
, 2 KYX 3aMblKaHKi# HA ILH-
HaX TOJACTaRuKH, TPH- Z 1~
Mukaomeli K TPOTHBO- 2L <typrs O 2.4 < 0,852, (6) —
NOJNOXKHOMY KOBLY JH-
HHH
2 J Orcrpoiika oT KOpOT- +z
KHX 3aMblKaHHH Ha K- 251 TR | B 2rp )
HaX RH3mIEro (CPEeRHero) Zest STTEELS TFf+s @ Zeal <0854z, + 21p) ) ., =04
Hanpsixenus n/cr. b
0,66 252
_ |—a 21 < 0,852, +k z2,2 (8 z, = 0,6k
3 I a Cornacosagne ¢ mep- 2, g il
. BOH  CTyNeHbIO 3auiu- I a-1 ko
™ 3 sl STTTFE4D @) 7 2t
4 2 Zos < 085znl+k ztas (9) > 0,51ky
J-
5 0,8 Orcrpoitka or kopor- 1
KHX 3aMBIKaRHH Ha WWIH- 2,1+ —5—0,52 43 4
-1 P 1922 a-2
Hax m/cT. B mpu ABYX A< it (4) cal <0, 86z, +k 2,0 (10) z . =0,93k
JUHHAX  Ha yqacme c.3l 14849 -1
n/ct. 5 —n/er. B
6 a, 0, Orcrpolika OT KOpOT- z |+ Zrp
8 2 KUX 3aMbIKaHR{ Ha K- a1 T Ry p Zrp Z1p
HaX Huswero (CpeiREro) Ay <—Tgrs ) Zera1 <0,85( 2, + Frng) D E = 0,47ks xp
RampsKeRust n/cr. 5 c.3 L4+ 8+ ‘ e

Npumevanum:

1 11
1, BolpaxXenua Kaubl ANsl ONpelesiexHs CONPOTHBRJEHHH cpaGaThiBanus ITEPBOA 2, o1 H BTOPOR 2¢.3] CTyneHeid NpuMeHHTENBHO K 3aIHTE /! OMHHOWHBIX JIMHHA NO cXxemaM puc. 35,

o, ]2 éibrpaxeﬂna (6) +- (11) u cooTHOWweHH, OBecneyHpalomue TPe6yeMyio YyBCTBHTENBHOCTD BTOPOH CTYNEHH, COCTAaBJeHB AJS MPHHHMAaeMBIX B PacueTax 3HaueHHR Ko3(hoduLHEHTOB
«=0lI; B=005nr3¥=0,l1.
3 PacqeTHble BbIpaXeHud I, § JaHB! 4Jd cjyvast paBeHCTBa CONPOTHBJEHHA Hapajlie/IbHEIX JHHHA OLHOrO y4acTKa.
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Pue. 36. MorpemHocTn AUCTAHUMOHHOR 3aIIUTHL.

lNNpumevanue 3HaueHHus KO3pHUHEHTOB €, B ¥ O xamm
B NpHMeYaHusxX K Taba. 8.

B KauecTBe COMPOTHBNEHNS cpaGaThbiBaHHA At BTOPOM
CTYNEHH MNpPHHHMAaeTcAd HaWMeHblllee U3 CONPOTHBJIEHMH,
NIOJYYEHHBIX 1O TIPHBEAEHHBLIM PAaCUETHHIM YCJOBHAM.

2. B BHIpaxeHHsX mis BbGOpa CONPOTHBJIEHHS Cpa-
6aTniBanug (tabua. 8) koapduunents 8, e u § yuuteBaioT
(cM. puc. 36):

a) Koadp@uuUueHT O — NMOrpelHOCTb, BHI3BAHHYIO He-
TOYHOCTBIO pacyeTa MNEPBUYHEIX 3JIEKTPHYECKHX BeJHYHH
(BAHSIET KaK B CTOPOHY YBeIUYEHHS, TaK H YMEHbIUCHHS
3allHllaeMON 30HBI), H HEOOXORUMHIH 3amac, NPUHHMAeTcs
paBHbiM 8=0,1;

6) Ko3phHUHEHTH o H P — morpemHOCTH TpaHCPOp-
MaTOpoOB TOKAa X TPaHchOpMAaTOPOB HANPSIKEHHSA M peieii-

HOH anmnapatypsl (& — B CTOPOHY yMeHbilleHHs, a f —
B CTOPOHY YBeNHYeHHA 3alUIHlaeMOi 30HbI).
[TorpemxocTy TpaHchOPMATOPOB TOKA  AEACTBYIOT

B CTOPOHY YMEHbUISHHS 3allHlliaeMoll 30HbB, a Tpancdop-
MAaTOpOB HaNpsXKEHUA H pene (U3-3a pasbpoca XapaKTepH-
CTHKH) — B CTODPOHY YBE/JHUEHHS HJH YMEHbIUEHHs 3allu-
maeMofi 30HH. M3 npuseneHHoro ciaepyer, 4tro Kosddu-
LUHEHT ¢ ROJ/KeH GbITb NPHHAT GoJblite Koadduuuenta f.

3Hauenus xosdduuuenToB B Tabi. 8 NpHHHMAIOTCH:
a=0,1 u P=0,05. STH sHayeHMA He YUHTHLIBAIOT norpem-
HOCTel MHAYKUMOHHHIX peJé NPH TOKax, MeHbIIHX TOKa
TOUHOHK paboTh! (B CTOPOHY YMeEHbIUEHHS 3alllHUlaeMod
30uul), pasg. E, m. L

Vkazaguwie B Tafa, 8 OpHEHTHPOBOUHBIE 3HAYEHHS
KO03((hUIMEeHTOB @ U f MOryT GHITh YTOUHEHBI TIPH HaJafKe
3alllUTH.

3. ConporuBnende c¢pabaThiBaHHA NEpBOH  CTYNEHH
NUCTAHLUMOHHON 3aIINTH TYMHKOBHIX JIMHKI B HeNfX NOBHI-
INeHHsT UYYBCTBHTEJbHOCTH ILefecoo6pa3sHo BuhIOHpaTh H3
YCAOBHSA OTCTPOHKH OT KODOTKOrO 3aMbIKaHHS Ha HIHHAX
HHU3HIEro (cpelHero) HanpsiKeHHs NOJCTaHIHH, NMPHMBIKAIO-
medl K NPOTHBOMOJOXKHOMY (MO OTHOUIEHHIO K MecTy ycTa-
H0B2K)H paccMaTpUBaeMOH 3al{HTHI) KOHIY JHHHH (Taobn. 8,
nm 2).

4. B suipaxenuax (3)— () u (8)—(11) tabn. 8 mnsa
BHIGOpa CONMPOTHBJEHUSI cpaGaTHIBAHHS BTOPOA CTYNEHH
JUCTAHUHOHHOH 3alUuTH Ko3(p¢HIHEHTOM Ky, PaBHBIM OT-
HOIUEHHWIO NMEePBHYHOrO TOKa B 3allluTe K TOKY B paccMar-
puBaeMoM YyuacTke (puc. 37), Yy4yuTHIBaeTcd TOKOpacmpe-
JleNIeHue:

PacueTHbHIM sIBUTCS 3HayeHHe Koaddunuenra k: B Ta-
KOM peaJbHO BO3MOXHOM pexnMe paboTH, KOTODOMY
COOTBETCTBYeT HaHMeHblllee 3HAYeHHE  CONPOTHBJICHHS
B MecTe YCTaHOBKH paccMaTpuBaeMoit 3ailnTel. Tokm ko-
POTKOr0o 3aMblKaHHS JJIl ONpefeSieHHsl PacueTHOro 3Haye-
Hust Koa(pduuueHTa kr MOryT paccunmThiBaTbes gna I=0.

5. B cxeMax, aHaJOTHYHBIX TNPUBENECHHHMM Ha puc. 35,0
# 8, NOJIKHO YYHTHIBATbCH YCJOBHE OTCTPONHKH OT KOPOT-
KAX 3aMblKauuil Ha luHax nfct. B (taba. 8, m. 5), mo-
CKOJBKY JaxKe MPH HaJHYMH ChellHajbHOH 3aluTHl NIHH

6*

HEOOXOMHMO CYHTATbCA C BO3MOIKHOCTbIO €€ BbiBOAA HJIH
OTKa3a.

6. I1pu BHiGope compoTHBJEHHS cpaGaThIBaHHA BTODOR
CTYIIeHH 3allKTH IO YCJAOBHIO OTCTPOHKH OT KODOTKHX
3aMBIKaHHH Ha CTOPOHAX Hu3Iero (CpefHero) HalpsXKeHHs
TpaHcpopMaTopoB (aBTOTPaHCHOPMATOPOB) MNOACTAHIHH,
NPUMBIKAOWEH K INPOTHBOMOJOXHOMY (N0 OTHOIUEHHIO
K MecTy YCTaHOBKH paccMaTpHBaeMOH 3allHTH) KOHUY
3allpiaeMoro yuactka (taba. 8, m. 6), B ofieM cayyae
HeOGXOAUMO YUHTHIBATh HauMeHbIee COMPOTHBJEHHE STHX
TpaHcdopMaTopoB (aBTOTpPaHcHOPMATOPOB), KOTOpOe MO-
XeT HMeTb MEeCTO NpH PETyJHPOBAHWHK HaNpsSXKeHHS H3Me-
HeHHeM HuX Kosdduuuenta Ttpancopmanuu.

Crenyer OTMETHThb, YTO UPH NPHMEHEHHM NJIsi 3aMIUTHI
TpaHchOpPMATOPOB MNOACTAHIMM, NPHMBEIKAIONIeH K NPOTH-
BOTIOJIOKHOMY (IO OTHOIIEHHIO K MECTy YCTaHOBKH pac-
CMaTpHBaeMOH 3alHTH) KOHIY 3allHIaeMOro y4acTKa,
TOKOBOH OTceukH (a He AuddepeHNHANbHOR 3alATH) BTO-
pyio CTYNeHb DACCMAaTPHBAEMOH HHCTAHUHOHHOR 3alIHTHI
BMECTO OTCTPOMKH OT KOPOTKOIO 3aMbIKAHHs Ha INHHAX
HU3lIero (CpeXHero) HampsKeHHsa MoAcTaHuuH no (5) H
(11) Tta6xn. 8 menecooGpasHO COIIacOBHIBATL C TOKOBOM
OTCEYKOM aHAJOTHYHO TOMY, KaK COIJIacoBbIBaeTcs BTOpas
CTyNeHb JHCTAaHOHOHHOH 3alIHTHI C TOKOBOH OTCEUKOi,
ABJSIOINEACS] MEepBOH CTYNeHbIO SallUTHl MNpeAbAYILEro
yuacTka JuEuu (1. 7).

7. CoraacoBanne BTOPOit CTYINEHH XAMCTAHUHMOHHOH 3a-
IWIMTEI ¢ NEPBOH CTYNEHbIO 3alIUTHl HPEAbIAYIIEro yyacTka
NpPH BHIIOJTHEHHH TOCJeNHed ¢ NOMONIbIO TOKOBO! OTCEYKH,
OTCEUKH MO HaNpPsDKeHWI0 WiKX KOMOWHHPOBAHHON OTCEuKkH
MO TOKY H HaNpsKeHHIO TPOH3BOAMTCS N[O BBIPAKEHHIO,
ananornuHoMy (3) Ttaba. 8:

4 ks
—0,85 (z,,.l—i— rn ) 1)

rae z,;, — conpoTHBJIeHHe Y4yacTKa, Ha KOTOPOM YCTaHOB-

JeHa corJacyeMast AHCTAHIHMOHHAs 3alHTa;
Zpace — COTPOTHBJEHHE 30HB, HajexHo (¢ KO3puuu-

eHTOM HazexXHocTH R’g=1,1) oxBaThHiBaeMoit
afemA 7 nfembd I ojem.8
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Puc. 37. Tlpumepsl onpeneneHus Koabduiuenta Toxopace
npeneneHus R, AAS OAMHOUHBIX JIHHHH.
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3allMTOH, C KOTOPO! NpPOU3BOAMTCS COrJIacoBa-
HHe B pacueTHbX AJs COTJACOBAaHUS YCJHOBHAX
fpY MeTaTJIHYecKOM KOPOTKOM 3aMblKaHHH;

ks — K03 OuLKEHT TOKOpacnpeldejenus (B paccMmart-
puBaeMOM c/yyae paBeH OTHOLIEHHIO TOKa,
NpPOTeKalolero B MecTe YCTAHOBKH JUCTAHIH-
OHHO 3auluTLl, K TOKY B MecTe YCTaHOBKH
3alUTH, ¢ KOTOpOfi NMPOM3BOJNHUTCS COrJIAcCOBa-
HHE) B pacueTHbX [Jsi COIJacoBaHus ycJo-
BHSIX.

ITpn BHIMOJHEHHH nNepBOi CTYIleHH 3allUThl NpPeXbIAY-
ero yuacrka KOMOMHIDPOBAHHOM OTceykoil 1O TOKY H
HANPpAXKEHHUIO AUCTAHUHNOHHAA 3allUTa J0JKHA OLITb corJa-
COBaHa OTAEJBHO C TOKOBBIM OPraHOM H OpranoM Hamps-
XKeHHsST KOMOMHHPOBRHHOH OTCEYKH. Y JOBJIETBOPSIOIIUM
YCJOBHIO COrJ1aCOBAHKS SIBUTCA MeHbllee H3 IOJYYEHHBIX
COMPOTHBACHHIN, MOCKOJbKY NMpH OTKase OXIOre H3 OPraHoB
KOMOMHHpOBaHNasi OTceuka OTKa3bplBaeT B LEJOM.

ConpoTHBJEHHE Zpacw, BxoAsilee B (1), B obuem
ciyuae MOXKeT OblTh ONpejeseHo rpaduyeckl NO KDHBBIM
H3MEeHEHHsI TOKOB B 3alluTe IMPH KOPOTKOM 3aMBIKAHHWH
(anst COTJIaCOBAHMA € TOKOBOH OTCEYKOH MJH TOKOBBIM
OpraHoM KOMOUHHPOBAHHOM OTCEUKM IO TOKY U HamNpsKe-
HUIO — pHc. 38,a) MM MO KPUBLIM H3MeleHUs HAMpsKeiuh
B MecTe YCTAHOBKHM 34lUUTH NPH KOPOTKOM 3aMBIKaAHHH
(A5 coryiacoBaHHsA ¢ OTCEUKOH MO HANPAMXKEHHIO WJIJ opra-
HOM HANpPSXEHHS KOMOHUHUPOBAHHON OTCEUKH IO TOKY H
HANPAMXKEHUI0 — pHc. 38,0), MOCTPOEHHBIM JJs MeTajnnye-
CKOrOo KOPOTKOTrO 3aMBIKaHHUSI B DPACUETHLIX YCJIOBHAX.

Jarmornanue mekdy by-
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IKeHH .
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v nopewnoémb 8 pacvEme MmoKa KopIMKELS IAMYIKANUS

[Tos pacyerunMu mnogpasymeBaloTcsl YCJIOBHS, NpPH
KOTODHIX B3HAUEHHE OTHOLICHHSI Zpacu/Rr HaUMeEHbLIEE.
s cornacoBaHMs AQUCTAHUMORHOH B3alHTHI C TOKO-
BOM OTCEUKON HJIM TOKOBHIM OpPraHOM KOMOGMHHPOBAHHOH
OTCEYKH IO TOKY U HANpPSXKEHHIO pacueTHLIM BHUAOM MOBpe-
JKAEHUA, KaK NPABHJIO, SABHUTCS 3aMBIKaHHE MEXLY ABYMH
$azaMy, NOCKOJBLKY IIPYU 5TOM BHAE NOBPEXAEGHUS TOK
OOBIYHO MeHbUIE, YeM INPH APYTHX MHOro(asHbIX KOPOTKHX
3aMBIKQHHAX, @& CJAEHOBATENbHO, MeHble H CONPOTHUBJEHHE
30HB!, HaJEXKHO OXBaTHIBAEMON TOKOBHIM pene. PacueTHniM
peXXKUMOM paboThl CETH SBUTCS TakOH peXHM, IPH KOTO-
POM TOK B MeCTe YCTAHOBKH 3allUTEl, ¢ KOTOPOH IPOU3BO-
LHUTCSl CcOIVIacOBaHHe, HAWMEHbIIMHA, a B MeCTe YCTAaHOBKH
cornacyeMol JMCTAHHMOHHOHM SaIUTHl ~— 110 BO3MOXKHOCTH
HanGosbui. B yacTHBEIX cJaydasix AJs1 CeTeH NMpPOCTOH KOH-
¢urypallud MOryT GBITh IIOJNIYYEHH KOHKpeTHEIE COOTHOLe-
HHSI, XapaKTEpH3YIOUIHe DPAaCUETHBINl peXKUM (TpU/IoNKeHHe

Jas cornacoBaHMs [JUCTAHLHOHHOH 3alMHTBI C OTCeY-
KOH N0 HaNpSKEHUIO WU OPraHOM HanpsiKeHHsT KOMOUHH-
DPOBAHHO} OTCEUKH MO TOKY H HANDSXKEHHIO 32 pPacyeTHBHIH
BUJ TOBpEXJAEHHS MOXKET OBITb NPHHATO Jio60oe MHOro-
(daszHoe KOpPOTKOE 3aMEBIKaHHE, IOCKOJIBKY CONPOTHBJ/IEHHE
30HBI, HAJIE’KHO OXBATHEIBAEMOH peJie HalpsXKeHHS, OT 3TOro
He U3MeHHTCSl. PacyeTHBIM peXXuMMOM paloThHl CeTH ABUTCS
TakoH peXHM, NOpH KOTOPOM TOK B MeCTeé YCTAaHOBKH
corjiacyeMoif AWCTAHUMOHHOM 3allHTHl HauGoablHit (mpH-
aoxenne IX).

8. Bbiiep:Kka BpeMeHH BTOPOH CTyNeHH JHCTAHLMOH-
HOH 3alIMTBl NPH BbHIOOpPE CONPOTHBJAEHHA cpabaThiBaHAA
IO YKA3aHHEIM BhIUE YCJAOBHAM (nn. 4—7) OpHHHUMaeTrcs Ha
crynens Af GoJsblleil BbIAEPKKH BpeMeHH ObicTpojeicT-
Bylolle# 3alliUThl NpeAblAYLIEro yuacTKa, ¢ KOTOPOH Mpo-
H3BOJIHTCS] CONTacoBaHHe M 3alUMT 6e3 BLIAEPKKH BpeMel,
YCTaHOB/IEHHLIX HAa TpaHchopMaTopax NMOACTAHIHHM, TPHMbI-
Kawmed K NPOTHBOMOJIOXKHOMY (70 OTHOLIEHHIO K MECTY
YyCTAHOBKH paccMaTpHBaeMOi 3alIMTLI) KOHIY 3allnliae-
MOr'o y4acTKa.

9. UyBCTBUTENBLHOCTh BTOPOH CTYNeHH AHCTAaHIHOHHOH
3aIUMTHl JOJXKHA NPOBEpPATbCA NPH METANJIHYECKOM KOPOT-
KOM 3aMEIKAHHHM B KOHLle 3alHILAaeMOro yyacTKa.

MuuuMazibHOe 3HaueHHe Ko3(p(HIHeHTa YyBCTBHUTEJNb-
HocTu kg B paccMaTpuBaeMoM cJjyuae AONYCKaercs:

NpH HAJWYHU TpeTbefi CTYNMeHH 3alUTHI, a TakKXKe MpH
OTCYTCTBHH TpeTheil CTYNEeHH 3alUMTH, ecHH 3allHTa HC-
noJIb3yeTcsl B KayecTBe pesepBHOH, — mopsanka 1,25;

NpH OTCYTCTBHM TpeTbedl CTYMEHH M HCHOJb30BAHHH
3aIMTHI B KauecTBe OCHOBHO# — nopsaaka 1,5.

10. 3amurta, paccuHMTaHHAs WO BhIpaKeHHaM Tabia. §,
HNOJIXKHA JOTOJIHHTEJbHO MPOBEPSAThCSA IO TOKY TOYHOH pa-
6ota (pasa. E).

11. B Tex cayyasx, Koraa BTopas CTyneHb AMCTaHIIU-
OHHO# 3aILNTHI, BbIGPaHHAs B COOTBETCTBHH C YKA3aHHAMH,
npuBefeHHbIMU B TaGn. 8 u B mn. 5—8, He ynoBjeTBopsier
TpeGOBaHKIO YyBCTBHTENbHOCTH, e€e CcOmpoTHBJeHHe cpada-
THIBAHUSI K BbIAEPIKKY BpeMeHd HeoOX0NHMO BHIGHUpATh
C YUeTOM cJeAYIoNIero:

a) Ecau onpepensioliuM 3HAyeHHe CONMPOTHBAEHHS
cpabaThiBaHusl GBLJIO YCJOBHE COTJIACOBAHUA ¢ IEepBOH CTY-
NEHBbI0 3aIUUTHl NpelsiAyllero yuactka (tabsa. 8, nm. 3
H 4), TO coriacoBaHHe KOJIKHO IPOH3BOIHTLCA CO BTOpPOM
CTYNEHbIO 3TOH e 3alllHTH.

6) Ecin onpenensiomuM GhiNO YCJIOBHE OTCTPOMKH OT
KOPOTKHX 3aMBIKaHHH Ha WHMHAX HH3WIero (cpejaHero)
HanpsKeHUsl NOACTAHINM, NPHMBLIKAIOIIEH K TPOTUBONO-
JIOXKHOMY (10 OTHOLIEHHMIO K MecTY YCTaHOBKH paccMarpH-
BaeMOil 3aIHHTH) KOHIY 3alllHulaeMoro y4yactka (taba. §,
n. 6), To 3TO ycJAOBHe TO/MKHO OBITh 32MEHEHO COor.JacoBa-
HHeM ¢ OLICTPONEHCTBYIOLIEH 3alUUTOH 3JeMEHTOB CTOPOHHI
Hu3llero (cpenHero) Halps>KeHHs paccMaTpuBaeMmoil mnoj-
CTaHUHH.




B) Ecnu onpepensiomwium GBLIO YCIOBHE OTCTPOHKH OT
KODOTKHX 3aMblKaHW# Ha IUMHAX NOACTAHLHM, NPUMbLIKAIO-
meld K JasbHeMy (IO OTHOWIEHHI) K MECTY VCTaHOBKH
paccMaTpUBAeMOH SalUTH) KOHIY IPeABAYILIErO y4acTKa
(traba. 8, m 5), To BHIGOP [HOJKEH MPOU3BOAUTECA IO
YCJIOBHIO COTVIACOBAHMSI CO BTOPOM CTYNEHBIO 3aLLUTH
OpeABAYLIero yyacTKa Kak INpH BK/IOYEHHH MOoclelHed HA
TOK OAHON auHuM (puc. 35,0), TAK H HA CyMMY TOKOB
OBYX napa/ienbHelXx JAHHHH (puc. 35,6). Eciu u B 3ToM
caydae YCJIOBHe UYBCTBHTENBHOCTH He ofecneudBaeTcs HJIH
€CJH BTOpasi CTyNeHb 3alllMTHl NpeibIAYLIEro ydacTKa uMe-
€T GOJIbIIYIO BRIZEPXKKY BpPeMEHH H, CJIeLOBaTENbHO, COra-
COBaHHe C HeH INpHBEAET K WUPE3MEPHOMY YBEIHYEHHIO
BpeMeHH AeHCTBHA BTOpPOHl CTYNeHHM 3allHILAaeMOro ydacT-
Ka, TO IpH HAJNHYWH CIENHaJbHOK 3allUThl LIMH YCJIOBUE
OTCTPOHKH OT KOPOTKOIO 3aMbIKaHHSl HAa LIHHAX NOACTaH-
UMM, TIpHMBIKalomlel K JaJbHeMY KOHIY NpeRbIAYLIero
ydyacTka, JONYCTUMO He YYHTBHIBATD H  CONPOTHBJEHHE
cpabaTHBAHUS PpaccCMaTPHBAEMOll CTYNEHH 3alUTHl NpPHHH-
MaTh, HCXOAS M3 7YCJIOBHA OGecneyeHHss MHHHMAJBHOTO
3HauYeHHs] Ko3(PuMeHTa uUyBCTBUTENBHOCTH Ky B cooOT-
BerctBHU ¢ m. 9. Ilpu 3ToM BTOpast cTynmeHb paccMaTpH-
BaeMo#i 3allluThl B cXeMe no pHC. 35,6 HOMKHA GHITh
COry1acoBaHa ¢ MNepBOH CTYMeHbIO 3allluThi J HNpH KacKaj-
HOM OTKJ/IOYEHHHM MOBpeXJIEeHHS Ha YyuacTke nfct.b—
o/et. B. Tlpn corsiacoBaHud noJXeH GHITb yuTeH Ko3(du-
LIHEeHT BO3BpaTa AUCTAHIMOHHOTO OpraHa BTOPOH CTYMeHH
3amuTel I, MOCKOJNBKY OH MOXKeT cpaboTaThb KO HavaJja
KackajHoro oTkJiodeHus. CoryiacoBaHue TIPOH3BOAMTCS IO
(3) n (8) Tabn. 8, HO 3HameHaTesNb NpaBoil YacTH BhIpa-
JKeHHH HoJKeH OGbITb YMHOXKeH Ha K03 hHLUEeHT Bo3Bpata
ks. B cxeme mno puc. 35,6 MOMKHO GbITb NPOU3BEAEHO
2HAJIOTHYHOE COIMIacOBaHHe, HO B pexKHMe paboThHl OAHOM
JMHEM Ha YyyacTke n/cT. b — n/cT. B, DOCKONBKY TOJbLKO
B 5TOM cJyyae BBOIUTCH B JeficTBHe TepBast CTYIEHb
CyMMapHO® 3alUMTHI J8; COIVIaCOBAaHWE NPOUSBOJAHTCS IO
(3) u (8) Tabn. 8. Kpome Toro, BrAEpPKKA BpeMeHH BTO-
poit crymeHu 3awutel / (B cxeMe mo pHuc. 35,8) mosKHA
OLITh BhIGpaHa C YyYeTOM BO3MOXKHOCTH KacKamHOTO HeMHcT-
BUS momepeuHoi nuddepeslHaJbHOR HanpaBJIeHHOH 3a-
IUTEL  (KOTOpasi IpefiosaraeTcss YCTAHOBJIEHHOH Ha
napasulesibHBIX JIMHHSIX ydacTKa mfcT. b — nfet. B). OgHako
YKa3aHHOTrO He TpebyeTcs, €cJH BTOpas CTYNEHb 3aIUUTH [
OKaXKeTcsi OTCTPOeHHOH ¢ ydeToM Kos(dHUHEHTa BO3BpaTa
OT MNOBPeXJEeHHA HA TpaHMIe 30HH KacKaJHOro NeHcTBHS
nonepeyHot AU bepeHIMaNbHON HANpaBJeHHON  3aLLUTHL
CO CTOpOHHI m/cT. B.

Yuer KoaddulHeHTa BO3BpaTa MOXKeET TaKXe NOoTpe6o-
BaThcst M B oOLIeM c/ayyYae COIMIaCOBaHHs ¢ MNEpBOH CTy-
NeHbIO 3alUTHl NPEABbIAYIlero yyacTka (raba. 8, m. 3),
KOrna nOpHd COrJacOBAHUHM A0 Haua/Ja KaCcKagHOro OTKIIo-
YEHHS U yUueTe BJIMSIHHA OOXOZHBIX CBA3eHd KoshPHLHEHTOM
TOKOpacnpeJeseHnss 3ailluTa HEJONYCTHMO 3arpyG6JsieTcs.

12. BriGop conpoTuBJeHHst cpabaTbiBaHHs BTOpPOH
CTYNeHH ‘TNUCTAaHNMOHHON BallMTH, KaK yKasaHO Bbllle
(m. 1), IPOU3BOJAUTCSA IO METAMJIMYECKUM KOPOTKHM 3aMbl-
KaHHusaMm, B CBfI3H C 3THM HEO6XOlIHMO paccMoTpeThs BOIIPOC
O BO3MOXHOCTH HENPaBHJALHOIO NeHCTBHSA BTOPOH CTYNEHH
SalUTHl TIpH no‘Bpex{neHnK yepe3 akKTHUBHOE IIepexonHoe
COTIPOTHBJEHHE Ha NPEABLAYIUEM YydacTKe.

Ha puc. 39 moxaszano npuMepHOe pacmoJIOXKeHHe xa-
PAKTEePHCTHK IUCTAHLHMOHHBIX 3alllUT, BLINOJHEHHHIX Ha-
npaBnenssiMu pene (tuma KPC-131, KPC-132, KPC-121
H pese CONPOTHBJeHHS nadenu Tuna J3-500) u pene mnoJ-
Horo comporuBienns (tunma KPC-111, mnyucTaHUUOHHHIR
oprai maHeau Tuma I13-152), KBYX CMeXHBIX Y4acTKOB
ISl IBYX CiydaeB: KOrga Kos(@HIUEHT UyBCTBHTENBHOCTH
BTOPOH CTYMEHH paccMaTpuUBaeMOil 3aLIUTH Rg K METaJJIH-
UYECKHM KODPOTKHM 3aMBbIKaHHAM B KOHUE 3allullaeMoro
yuacTka pamer 1,25 u 1,5. B o6oux ciayyasix npHHHMANOCh,
4TO OMPENeNsIOMUM 1JF BbI6OPA CONPOTHBJEHHS CPaBaThi-
BaHHS BTOPOH CTYIEHW PaCcCMATPHBAEMON 3alllMThl (3alliu-

Ta I Ha puc. 39,a) sABAfETCA YCIOBHE COMNIACOBaHMSA
C NepBOil CTYNEHbIO 3alUThl HPEJBAYLLEro yyacTka (3a-
wHxta 8 Ha puc. 39,4), MOCKOJbKY IpPH 3TOM BO3MOK-
HOCTb HeNpaBUJIbHOTO JeHCTBHS paccMaTpPUBAEMOM  3auni-
Tol GOJbILE,

Hs puc. 39 Buano, uyrto:

a) Tpd BBHIIOJHEHHH B3allUT 0GOMX paccMaTpHBAEMBIX
yuactkoB (samut [/ u 8 Ha puc. 39,0) HaNpaBJeHHBIMH
pejle conpoTuBJeHusl (xapaktepuctuxu [, [/l u I1l’) Bos-
MOXHO HeNpaBUJIBHOE JAEHCTBYE BTOPOIl CTYNEHH 3aILUThi
NOC/NEAYIONIETO yyacTKa NP HOBpEXAEHHH Yepes IEepexoj-
HOe CONDOTHBJEHHe B Hauaje [PeNbIYILEro YyacTka,
OHAKO BEPOSITHOCTb 3TOr0 HENpPaBUIBHOTO AEHCTBUS OYEHb
MaJa;

6) IpH BHIMOJHEHHH 3alUHT OOOHX pacCMaTpHBaeMBIX
Y4acTKOB pejle TOJHOrO CONPOTHBJEHUs (XapaKTePUCTHKH
II m 1V), a Takxke 3allUTHI IPeOBLIAYLUErO YyacTKa pese
NOJIHOTO CONPOTHBJIEHHA, a TMOCAEAYIOIero yyactka Ha-
NpaBJeHHBIM pesle CONpPOTHBJEHMs (XapakTepucTuxku [/, /111
I1I') HenpaBHJIbHOe AEACTBHE 3alUTHl NPH NOBPENAEHHHX
yepe3 IepexOAHOe CONPOTHBJIEHHE HEeBO3MOKHO;

B) NpH BHINONHEHHH 3alUTHl NpPEABIAYLIEro Y4acTKa
HanpaB/IeHHBIM pejie CONMPOTHBJAEHHS, a MOCJAeAYIOLlero
yyacTka peJse NOJHOTO CONMPOTHBJEHHs (XapakTepuctuxu [
u IV) BO3MOMHO HempaBUJIbHOE HEeHCTBHE BTOPON CTYNEHH
3alIUTH NOC/AEAYIOILEr0 y4YacTKa NpH HOBPEXKAEHHUH yepe3s
NepexXofHOe CONPOTHBJIEHHe B Hauaje NPEeAbIAYINEro Yyua-
CTKa, NpHYEM BEPOSITHOCTb 3TOTO HENIPaBHJILHOIO AelcTBuA
GoJsble, yeM B cJayuyae «a». Chenyer, 0AHAKO, OTMETHTb,
4TO YKa3aHHOe COYeTaHHe XapaKTepHCTHK MaJioBEpOSITHO.

Ilpn HanuyuH NABYXCTOPOHHEro NHTAHHA BePOATHOCTb
HENpPaBUNBHOTO JeficTBHA YyBeJHuYnBaeTcs (cM. M. 14).

13. TIpu HeO6XOAMMOCTHM COIVIACOBAHHSI AHCTAHIXHOHHOM
3alllATHl € OTCEYKOH MO HANPSXKEHHIO, a TaKXe OpraHoM
HaNpsAXKeHHsT KOMOUHHUPOBAHHOM OTCEYUKH RO TOKY H Ha-
NPAXEHUIO, HMEIOLIHUMH BbLAEPKKY BpeMeHH (HamlpHMep,
B CJyudasX, kKoraa Inpua CcOrJlacoBaHuy ¢ NEePBLIMA CTyne-
HSIMH paccMaTpPHBAEMBbIX 3alUUT He oOecleuHBaeTcs Tpe-
fyeMass YyBCTBHUTENLHOCTb HAMCTAHUMOHHOH 3alIMTH), BO
usbe:kaHue HENPaBUAbHOIO AEHCTBHSA COrJacyeMoH IMCTaH-
HMOHHOH 3auiMThI TNPH NOBPEXAEHUH uepe3 aKTHBHOe Iiepe-
XOJHOe CONPOTHBJIERHE Ha NpEAbIAYLIEM YYacTKe CJIeRyeT
NpH COTMIaCOBAHHM YYHMTHIBaTb BJHAHHE IEPeXOZHOTO CO-
NpOTHBJEHHS (B OTJHYME OT yKasaHHOro B M. 1). YKasauus
N0 TAaKOMY COIVIaCOBAHHIO AaHBl B NpHJIOKeHHH IX.

Canepgyer, OZHaKO, OTMETHTb, YTO COIJIAaCOBAaHHE JH-
CTQHUIHOHHON 3allUTH C TOKOBOH OTCEuYKOH, a TakKe TOKO-
BLIM OPraHOM KOMGUHUDOBAHHOH OTCEUKH IO TOKYy H
HRNPSKEHHIO FOJXKHO NPOM3BOAUTBCSH BO BCEX Cayyasx IO
METa/VIHYeCKOMY KOPOTKOMY B3aMBIKaHHIO, IIOCKOJBKY IIpH
HaNHYKH IIePEeXOJHOrO CONPOTHBJEHHS B MeCTe IOBpexjie-
HUSI YCJIOBHS COTJIacOBaHUs 06Jeryaiorcs.

14. Tlpy npuMeHeHHH 3aLUMTH C peJse HOJHOIO CONpO-
tuBnenus Tuna KPC-111 Ha KOpOTKMX JIMHHAX, XOraa
NepexofHOe COMDOTHBJEHHE MOMKET 3HAUUTENbHO YBEJHYHTH
CONPOTHBJIEHHE HA 3a)KHMax peje U INPHBeCTH K OTKasy
SaLUTH,, MOXKET 0KasaTbCf 1eleco0bpPasHBIM HCIIOJb30BATh
BO3MOXKHOCTb CMELIEHUsS] XapaKTepHCTHKH peje MO OCH
OpIMHAT, NPEeAYCMOTpPEHHYI0 B sToM peise (puc. 40). (dna
TOBBIMIEHHSI YYBCTBHTEJBHOCTH 3allWThl K HOBPEXAEHHAM
yepe3 MepexOJHOe CONPOTHBJEHMEe MOTYT ObITb TaKKe Hc-
HOJB30BAHbBl M pefle ¢ XapaKTepucTuKaMHu APYTUX BUIOB.)

BriGop cMmellleHHs © INPOH3BORAUTCS TakuM 06pazom,
yTo6bl ObecleydBasach YYBCTBUTENBHOCTb BTOPOH CTyNEHH
3alUUTHl K TOBPEXAEHHAM B KOHIE 3alHUIlaeMOro y4acTka
yepes MAaKCHMa/bHOE BO3MOXHOE IepeXONHOe CONPOTUB-
JieHHe, 3HayeHHe KOTOPOTO MOXKET ObiTh ONpeNe]CHO 1o
BBHIPA2KEHHIO

AU,

IMHH

, (2)

F'mmare =
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Puc. 39. JlefictBue AMCTAHUHMOHHBIX 3al(MT HPH NMOBPEXAECHMHM 9epe3 aKTHBHOE NepPeXoAHOe COMPOTHBJIEHHe HA NpeablLy-
IeM YYacTKe.

I — xapakrepucTuka cpabarTniBaHHs Hepsoft CTYNEHH 3alHTHI 2 NPH BHINOJAHEHHH NMOCHCAHeA HaNpaBJeHHBIM pene CONpPOTHBIECHH;
Il —T0 e, HO MDY BHINOJHEHHY SAUIUTH Deje NOJHOrO CONPOTHBJICHHA, il — xapakTepucTuka cpaGaThiBaRHsi BTOPOH CTYMEHH SalIH-
Thl / TPH BBIIOJHEHUH NOCHeAHell HANDaBJEHHEIM DPete conporHBAenus; [/’ —To 3Ke, HO NpH HCNONLAOBAHHH TNAaHENAH 3alMTRI THMA
A3-500 ¢ npenespHHIM CMELIEHHEM XapaKTePHCTHKH pesie CONPOTHBJIEHHs BTOpoRt cryneHH; /V — To Xe, HO NMPH BBHINONHEHMH 3aN[ATLI
pejie MOJHOTO COIPOTHBJEHHS; V — 06NacThb BO3MOXKHOTO HENPaBHABLHOIO CPAGATHIBANKA BTODPON CTYNEHH 3aiHTHI / NPH NOBPEXACHHE Ye-
pes nepexoiHoe CONPOTHBJICHHE B Hadaje y4acTka nfcr. 5—n/ct. B; R, — KoapduuHeHT TOKOpacnpeneneHus; kg — KO3 PUUHEHT HyBCTBH-

TEeJbHOCTH BTOPOA CTyneHH saliHTh 1.

raé AU, — Bo3MOXHOe TIafieHHe HaNpsiKeHHs: Ha AYTe, K6;
Iyun — nepBHUHHI TOK MPH METANIHUECKOM KOPOTKOM
3aMblKaHHH MeXAy JAByMs (asaMu B KOHIE
3alHIIAeMOT0 YYacTKa B MHUHHMAJbHOM pe-

)XKHMe paGoTHl, Ka.

IManenne wHanpsxennss ua ayre AU, MoxeT GHITb
onpeneNieHo MO BHIPAXKEHHIO !

AU,=1,051, 3)

rre | — pauHa HKYTH C y4eTOM ee pasAyBaHHsA 3a BpeMs
JeRcTBHA 3alllBTH, M.

Ipu neitctBuu sawuthl ¢ BpeMenem 0,56—1 cex niuna
LYTH MOXET NPEBBLICUTb PAcCTOSHHE MexAy (pasHbIMH TIpo-
BOZaMH B 2 pasa — B TUXYK Inoroay, B 3—4 pasa — npu
HeGoJsplioM BeTpe, B 8—10 pas — nmpu CcHABHOM BeTpe.
MakcuMa/ibHO BO3MOXKHOE NajieHHe HAaNpsSKeHHd Ha JAYre
NpH 3aMBIKAaHHH Mexnay ¢dasaMu no onyO/JUKOBAaHHLIM [LaH-
HbIM ! Aurmauc<0,4UM.d)-

PasgyBanue AYrd [OOJMKHO YYHTHLIBAThCS B pacyerax
B 3aBUCHMOCTH OT KJIHMATHYECKUX YCJOBHH paHoHa.

Ha puc. 40,6 mpuBefieHH! OCHOBHBIE COOTHOIWIEHHS IJS
pene Tuma KPC-111 npu HCNOJb30BaHUH CMELIEHHS: IS
onpeneneHus cmemenus o ([), pamuyca XapakTepHCTHKH
R (2), akTHBHOrO CONpPOTHBJEHHS fn, Ha KOTOPOE pearu-

!B.B.Byprcnopd, OTKpeiThie 3JeKTpHYeCKHEe HYTH GoJb-
IOt MOLLHOCTH, «DaekrpunecTBo», 1948, Ne 10.
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pyeT sauiuTa NpH NOBpeXKJeHHAX B Hauane (3) ¥ B KOHUE
(4) sammmaemoro yuactka, IJsi OIpeleseHHs YCTaBOK
pesie O OCH OPAMHAT Xc.31 (5) M Xese (6) mpu BHIGpaH-
HOM CONPOTHBJIEHHH CpabGaTBIBAHWSI 3aIUUTBl 2¢.3 H CMe-
HIeHHH Q.

Ha puc. 40,6 ucxomxsa u3 (4) puc. 40,6 pns opHeHTH-
POBKH MOCTPOEHHI KDHBblE OTHOWIEHUS rn/r;x, NMPH KOTOPBIX
ofecneunBaeTcsi JNeHCTBHe 3alUUTHI B 3aBHCHMOCTH OT
Kos(pHllHeATa YYBCTBHTENBHOCTH K MeTaJJHUeCKHM TO-
BpeX/eHHsIM B KOHIle 3alllHILAaeMOro Y4YacTKa Re=2c.a/Zn
NpH PasAHUYHBIX CMEUIEHHSX ‘¢ U Yriax NOJIHOTO CONPOTHB-
JIeHUsI JIMHUU Py.

Crexyer OTMETHTb, YTO B clyuyae INHTAHUA Mecra
KODOTKOTO 3aMbIKaHHA € IBYX CTOPOH OT P&a3HLIX HCTOY-
HMKOB INpM HAJ/MYHM JIEPEXOZHOTO CONPOTHBJEHHS pejie o
CMELeHHON XapakTepHCTHKON MoOXKeT IeicTBOBAThb Hempa-
BHJIBHO. YKa3aHHOe MOXeT MMeTb MeCTO u3-3a MajeHHs
HanpsKeHHS B NEPEXOJHOM CONPOTHBJEHHH OT TOKA, MpH-
XOLSALIEro ¢ TPOTHBOMOJIOXKHON CTOPOHBI, €caM 3TOT TOK
CABHHYT IO ¢a3e OTHOCHTEJIbHO TOKa B MecTe YCTAHOBKH
SaIUThL.

15. INapametpn cpabGaThiBaHHA NYCKOBHIX OPraHoB
8allUT, KOTOPbIE B psifie CXeM HCNOMB3YIOTCSl TaKXKe B Ka-
yecTBe TpeTbeli CTYNeHM 3alluTHl (cxeMbl no puc. 1—8 u
13—15) BeIOHpaOTCst chaepyIolluM 06pasoM:

a) IlepBuuHbléi TOX cpaGaThiBaHHS NYCKOBOrO Oprasa
NUCTAHUUOHHOK SalLUTHI, OCYUIECTBJSEMOr0 ¢ IOMOILBIO
peJie TOKa, BK/IOUEHHbIX Ha (hasHble TOKH, BHIOMpaeTcs IO
VCJAOBHIO OTCTPOMKHM OT MaKCHMAJbHOro pabouyero Toka
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8} Rpubbie  omwocumepssmo0 swaVeRuS anmubno20 nEPERXIINO20
conpomubnenu (8 Jonnx om Gruwbi  auuigeemoo yvacral) ,
He xamopoe plaipyem Iagdna opu nolpesidenay BKonye dewy-
waesep gvacrey, & sqBucumocid  om  XoI@Puduenma  Nybem-
Jumenbwocmu ee wn memeansuveckun  noBpescienyam 48
mod Xe movwe g PAINVNGIX crewendd O u y2mb Y.

40. CMelllenHasi XapaKTepHCThKAa pesie MOJHOro COMPOTHBJICHHA.




B 3alUMIAEMOM YuYacTKe ¢ Y4YeTOM camosalycka jaBHrare-
aefi moTpeGuTedel, B uyacTHocTA npd ycnenHom AIIB u
ABP, a Takxe OT MaKCHMAaJbHOrO TOKa B HENOBPEXEH-
HoO# ¢ase, Kax npaBHIO, NPH ABYX(}a3HLIX 3aMbIKaHHAX HA
3eMJII0 U OHpeNelsieTcsl 0 BbIPAXKEHUAM:

kyuk
Ies = __n'c;l:____jﬁn_ Ipad.uaxc; (4)
Tes= kull)), (5)

rae Ipas.maxec — MaxCHMaJbHOe 3HauyeHHe IEPBUYHOIO pa-
6ouero TOKa B 3allyYIlaeMOH JIHHUH;
I yen — MaKkcuManbHOe 3HaYeHHe NEPBHYHOTO TO-
Ka B HeNmoBpexXIeHHoH ¢ase TpH ABYX-
¢asHOM 3aMBIKAHHH Ha 3eMJII0; HPH HC-
TOJb30BAaHHY  3aULUTHI Ha  JHHHAX
¢ JABYXCTODOHHMM TNHTaHHeM JOJIKEH
paccMaTpHBaTbCd TaKiKe TOK B HENOBpe-
XKAeHHBIX ¢as3ax NpH OAHOPASHOM 3aMbi-
KaHHH Ha 3eMJIo;
ky — K03GPUIHEHT HaZEeXKHOCTH, NPHHHMAaeMblil
paBHEM 1,2}
ks — xo3(punueHT Bo3BpaTa pede;
Rcamosan — KO3(pdUIHEHT, yuHThbIBaiOllHi YyBenuue-
HHEe TOKa MpH caMmMo3amycKe JBHrartenef,
OPHEHTHPOBOUHO MOXeT  IPHHHMAaTbCA
paBHBiM 1,5—2,0 B 3aBHCHMOCTH OT KOH-
KPETHHIX YCJOBHII M JOJKEH YTOUHSTbCA
pacyeroM.

Pacuer mo (4) ans ycaosuil ycmemnwix ATIB u ABP
NpOH3BOAHTCA Ge3 ydera Koa(pHIMeHTa BO3BpaTa Rp; ykKa-
3aHHOe OTHOCHTCSI TakKxkKe H K pacueram no (6), (9)
u (10).

6) IlepsnunHoe HampsikeHHe cpaGaTbiBaHMs pese Ha-
NpSXKEHHs NYCKOBOTO OpraHa IO TOKY H HanpsKeHHIO
OUCTAHIHOHHOH 3alUUTE!, OCYLIECTBJSEMOTO C NOMOIULIO
peJjie HanpsAXKeHHUd, BKJAIYEHHBIX Ha Me)KlIY(l)aSHbIe HAIpsa-
JKEeHMd, U pese TOKa, BKJIOYEHHBIX Ha (ha3Hule TOKH, BHIGH-
paercsl MO YCJOBHIO OTCTPOMKH OT MUHHMAJILHOTO Hamps-
JKeHHusi B MecTe YCTAaHOBKH 3aIlUTHI B YCJIOBUAX CaMo3a-
IIycka ﬂBHI‘aTeJIEl':I noc/je OTKIIOUEHHd BHEIHHEro KOPOTKOTO
3aMbIKaHUs, a TakKiKe OT HalIpsaXeHust MeXAY HenoBpe-
JKIEHHOH M TIOBpeXIeHHOHN (basaMH NPU MeTaJ/IHYecKHX
IByX(}a3HbIX KOPOTKHX 3aMBbIKaHUsX (Kaxk NpaBWIO, NpH
JBYX(has3HbIX 3aMBIKAHHSX Ha BEMJIIO) M onpeledseTcs IO
BHIpaXKeHusM:

U

Uea<Zpos (6)
U

UeaK 3 0 )

rae Uuus — MHHHMANBHOE 3HAUEHME HEPBHYHOrO Hamps-
JeHHs B MecTeé YCTaHOBKM 3aliuTH B YCJO-
BHUSIX caMo3anycka gaBurartedelf,  JOJKHO
ONpeNeNsAThCS pacueroM; rpy60 OpDHEHTHpO-
BOYHO MOKeT OHIThb NpHHsATO paBHeM 0,8—
0,9 Upas.mmm}
Usgen — MHHEMa/bHOe NEPBHYHOE 3HAUEHHe HANpAXKe-
HHSI MeXAY HENOBPEXJEHHOM H NOBpPEeXAeH-
HOH (asaMu IIPH pacueTHOM MeTaJIHIeCKOM
IBYX(a3HOM KOPOTKOM 3aMbIKAHMM B MecTe
YCTAHOBKH 3alIUTH; NPH UCNOJb3OBAHUH 3a-
IIHTH HA VIMHUAX C ABYXCTOPOHHHM IIHTAHHEM
IOJDKHBl PAcCMAaTPUBATBCA TaKiKe Hampsxke-
HUSL MEXJY HEMOBPeXISHHHIMH M TIOBDEXJIEH-
Ho#t ¢dasaMy npu onHOo(asHOM 3aMBIKaHHH Ha
36MJII0;
ks u ks — 10 Xe, uto B (4) u (B).

88

IlepBuunmift TOXK cpabaThiBaHHs peje TOKa paccMmar-
pHUBAEMOro NYCKOBONO oOpraHa Bhifupaercd IO YCIOBUIO
OTCTPOHKU OT MaKCHMMaJbHOrO pafouero TOKa B 3allullae-
MOM yuacTKe (6e3 yuera caMosamycka [BHraTeleH IoTpe-
Gurenei ):

k
ITes >—k§‘1pa6.maxc: (8)

rae o6o3HaueHHst Te XKe, UTO H B (4).

CaenyeT OTMeTHTb, 4YTO HpH BbEIOOpe HaNpsSKeHHst
cpaGaThIBaHUS  pelle  HanpsDKeHHsl  paccMaTpUBaeMoro
INyCKOBOT'O OpraHa 0 BbIpaXKeHHIO (7) BO3MOXHO HeHcT-
BHe pelle, BKJIOYEHHOr0 Ha HaMpsiXKeHHe MeXLY HemoBpe-
JKAEHHOR M omepexalolleil ee NoBpexaeHHoR (asaMu, u3-
3a 3HAYHTENILHOTO YMeHblLIEHHS] 3TOr0 HANpsDKeHHs npH
HAJIMYHH aKTUBHOTO MEPEXOJHOr0 CONPOTHBJEHHS B MecTe
noBpexkaenus (puc. 41). B cBsian c »TuM pexoMmenmyercs
IpHUMeHeHHe clelHaJbHON CXeMBl BKJIOUEHHS peJje Hanps-
JKeHust (cxeMa Ha puc. 14), oGecneuynBarouleii GJOKHpPOBa-
HHE peJle, BKJIOUEHHOI0 Ha HampixKeHHe MeXAy Heno-
BpeX/eHHOH H omepexalomleli ee MOBPEKAEHHOH <a3aMH.

8) IlepBuuHoe compoTHBIeHHe cpaBaThHIBAHHS NYCKO-
BOTO OpraHa JHMCTAHIMOHHOH 3aIHTH, OCYNIECTBJSEMOro
¢ INOMOLIBIO pefieé CONPOTHBJEHHs, BHIGHpAETCs IO YCJao-
BHIO OTCTPOMKH OT MHHHMAJBHOIO CONPOTHBIEHHS Zeamosam
B YCJOBHAX caMoO3amycka [BHraTeledl H ONpelessieTcs no
BbIP2IKEHHUSIM

IJIS. pejleé MOJNHOrO CONMPOTHBIEHHS

Zcamosan
2 — e 9)
NP BHIMOJHEHAH pesie MOJHOTO COMPOTHBIEHHS CO CMelle-
HHEM TNapaMeTphl CMeUIeHHOH XapaKTepPHCTHKH onpeneds-
IoTcs no Beipaxkenusim (5) u (6) (puc. 40);
I/ HanpaBJIeHHOTO peJsie CONpPOTHBJIEHHS, Y KOTOPOro
YroJl MaKCHMaJIbHOH YYBCTBHTENLHOCTH COBNAXAET C YIVIOM
JHHHE @y

mr __ Zcamosan
€3  kykscoS (9x— ¢pas)

2 (10)
TAE Zcamosam — MHHHMAJIbHOE 3HAYEHHE NEPBHYHOTO CO-
NIPOTHBJEHUST B MeCTe YCTAHOBKH 3allUTHI
B YCAOBHAX caMo3anycka aBHraTeseil;
@a H Qpac — YFOJ IOJHOr0 COMPOTHUBJEHHS COOTBETCT-
BEHHO JUHHH U Harpysku B paccma'rpn-
BAaEMOM  peXuMe 1O0clde  OTKJIOUeHH:S
BHeEUIHEro KOpOTKOl"O 3aMBbIKaHHH;
ka1 ks —To Xe, uto B (4) u (5).

Munumansaoe CONpOTHBJIEHHE B YCJOBHAX caMmo3a-
NIYCKA Zeamoszanm MOXKET OBITh OTIpeieJIeHO N0 BRIPAXKEHHIO

Uy

Zcamosan == 3, =
V 3kcauoaan IpaG.M aK ¢

rae Umun — TO Xe, uT0 B (6); Ipas.maxe H Reamosam —
To XKe, uto B (4) u (5).

B oTmenpHBIX clydasx B HeJStX CHUIKEHHS BLIAEPIKEK
BPEMEHH pe3epBHHIX 3alIMT, BHIOUPAEMBIX IO BCTPEYHO-
CTYNMEHYaTOMY NPHHUMIY, a TaKKe 0OECHEUeHHs CENEeKTHB-
HOCTM DE3EePBHOH 3aIIHTHI ceTell KOJbIEBOH KOH(QHrypanuu
CONpPOTHBJEHHe cpabaThiBAHHs NYCKOBOTO OpraHa JIACTaH-
LUMOHHOM 3alIMThH,, OCYLIECTBJASEMOro ¢ IOMOIIBIO peje
CONMpPOTHBJIEHHS K HCHOJb3YEMOro TaKXKe B KauecTBe Tpe-
TheHl CTYNEHM 3alIWTHI, MOXKeT BLIOHPAThCdA, HaIpuMep, no
YCJIOBHIO COIVIACOBAHHA €O BTOPOH CTYMEHBIO 3alIHTH Npe-
JBIIYUIEr0 yyacTKa H ONpefelAThbCd B  COOTBETCTBHH
¢ BolpaxexueM, aHajormyuniM (9) Tabn 8:
0,78 4
k

m =
Zc.al = 0,85z, + T Zc.a3

’ (11)

(12)



o) Jamsikanue  mexcdy Oymp  asamu

) Samoixanve JByx @o3 wa MK

Puc. 41. BekTopHble AMarpaMMBl HanpsiKEHHS B MecTe ABYX(}asHOro KOPOTKOro 3aMLIKaHHs ye-
pes MepexofHOe CONPOTHBJEHHE.

r) TlepBuunki TOK cpaBaThIBaHHS IYCKOBOr'O OpraHa
JUCTAHUHOHHON SalHTEl, OCYLIECTBJISEMOrO ¢ IIOMOLIbIO
ycTpoiicTBa (UABTP-pesie ToKa oGpaTHOH moc/aenoBaTelb-
HOCTH, BBHIGHpAeTCs IO YCJAOBHIO OTCTPOMKH OT CyMMap-
HOro TOKa OOpaTHOM NOC/IeNOBAaTENbHOCTH B MecTe ycTa-
HOBKH 3alUUTHl B PAaCueTHOM HArpy304HOM peXHMe H OInpe-
a1easietca To (35) pasg. JK  aHanoruuHo TOMY, Kak TOK
cpabaThiBaHus ycTpoficTBa GJIOKMPOBKH TIPH KadaHHAX
tuna KPB-122 u KPB-124.

YcnoBue OTCTPOHKH — paccMaTpMBaeMOro IIYCKOBOTO
OpraHa OT TOKa B BEIXOAHEIX Lensx (UAbTpa IIpH - pas-
pblBe COEIHHHTEbHBIX IPOBOAOB TpaHcGOpPMaTOPOB TOKA,
NUTAKIIHX YCTPOHCTBO (UALTD-peNie, He YUYUTHIBaeTcs BO
usberkanue HEONMpPaBLAHHOIO 3arpyGbJeHHsT 3alluTH (IpH
HalleXXHOM BHINOJHEHMH MOHTa>Xa BTODHUHBLIX Lleneil TakHe
MOBPEXAEHHS PeXKH).

n) IlapameTpnl cpaGaThlBaHMS INYCKOBOTO Oprasa,
OCYLLEeCTBJAAEMOro ¢ TOMOIILLIO yCTpOﬁCTBa 6JIOKPIPOBKH
TP KauyaHUAX, OIpeleNsioTcs pacueToM, MPHBEAECHHBIM

B pasx. /K u 3 Hacrosie# rsasbl.

16. UyBCTBUTEJLHOCTL MYCKOBOTO OpraHa MNpoBepdaeTcd
NpH KOPOTKOM 3aMBIKAHMM B pacueTHOH Touke (cM. HHXKe)
N0 BHIpaXKeHUAM:

a) TpH TIPUMEHEHHH peJjie TOKa, BKJIOYEHHHIX Ha ¢as-
HEIE TOKH,

]l( 3
Ry = 77— 13
T Ten (13)
rae Jyp-— NEPBUYHKIH TOK B MECT€ YCTAHOBKH 3aLIMTH

B $asax, B KOTOPHIX YCTAHOBJIEHbl peJsle MYCKO-
BOTO OpraHa, IpH MeTa/JIHYeckoM KOPOTKOM
3aMBIKaHHM MeXAy AByYMs ¢dasaMu B pacyer-
HO!l TOYUKE B peXuMe, NPH KOTOPOM 3TOT TOK
HMeeT HauMeHbllee 3HAUEHHE; oOnpeiensercs
JLjsi MOMeHTa BpeMeHu f=0.

CrnenyeT OTMETHTb, YTO AJS NPABHABHOIO JHeHCTBUA
3alluT no puc. 15 ® 21 npu 3aMBIKAHHAX MeXAY ABYMS
dasamy 3a TpaHchopMaTOpPoM C COEJHHEHHEM OGMOTOK
YA-11 no/mxeel cpabaTelBaTb TOKOBEIE pejle  IIYCKOBOIO
oprasa B ABYX (hasax, NMOCKOJBKY [pPH OTKase B LeHCTBUH
OJHOTO HJIH IBYX TOKOBEIX peJle NMyCKOBOTO OpraHa colpo-
THABJEHHE Ha 3aXuMax pejle CONPOTUBJEHHS MOXKET o0Ka-

3aTbcsl NpPEYMeHbIIEHHBIM B Tpelene B V3 pasa, uTO
MOKEeT NPUBECTH K HENpaBHJLHOMY cpaBaTBIBAHHWIO 3alllH-
THI. yKasaHHOG JOJIXKHO YUHTBIBATHCSA npH Bblé()pe COIIPO'
THBJIGHUSI cpaGaTbiBaHus pese CONpOoTHBJAeHHsA. Ilpu 3TOM
HEOGXOLHMO CYMTATbCA C TAKUM CHHXKEHHEM COINpPOTHBJE-
HUA Ha 3a)uMax pesie CONPOTHBJEHHS, KOTOpOe MOMKeT
HMEeTb MecCTo npH peaJ;bHOM 3HAYeHUH CONPOTHUBJACHHUA CH-
cTeMbl (mpuinoxenue VI, m. 3);
6) npH NpUMEHeHHH peJie HaNpsIKeHus

=T (9

rie Ug.s — nepBuusoe MexAydasHoe HanpsiKeHHe B MecTe
VYCTaHOBKH 3allUTHl NPH METAJNJIHUYECKOM Tpex-
(asHOM KOpPOTKOM 3aMBHIKAHHH B pacueTHOM
TOUKe B peXHMe, NPH KOTOPOM 3TO Hampsike-

HHe uMeeT HauGoJblllee 3HauYeHHe; Onpene-
JseTcss IJIsi MOMeHTa BpeMeHu {=0;
B) TpPH NPHMEHEHHU peJle CONPOTHBJEHHSA
Zc¢.a
kg =—"" 15
" zaam ’ ( )

Tlle Zzam — NEPBHUHOE COMPOTHBJEHHE HA 3aXKHMax pene
CONMPOTHBJIEHHs NYCKOBOrO OpraHa npH Me-
Ta/JIMYECKOM KOPOTKOM 3aMBIKAHWH B pacuer-
HON TOUYKe B pexuMe, MPH KOTOPOM 3TO cO-
NPOTHBJEHNE HMeeT HaHGOJbINEE 3HAUEHHE;

r) IpH NpPUMEHEHHH YCTPOHCTBA (UABTP-pesie ToKa
06paTHOl MOCJAeZOBATEABHOCTH
(L.1)
12K.3

be=Tg00

(16)

1,1 u .
rae 1(21(’.3) — NEPBHYHBIA TOK 06pATHOH MOCAEN0BATENALHOCTH
B MecTe YCTAHOBKM 3aLUUTHI Ipu ABYyxdazuoM

3aMbBIKAHHH Ha 3eMJl0 B pacqemoﬁ TOYKe
B pexuMe, NpU KOTOPOM 3TOT TOK HMeEeT
HauMeHbUIee 3HadYeHHe; onpenejaqdeTrca  aaq

MoOMeHTa BpeMenu {=0;
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1) npH NpUMeHEHHMH ycTpoficTBa OJOKHPOBKH IpH
KauaHUAX ~— CM. COOTBETCTBYIOILMA pacueT B pasa. X u 3.

CrneayeT OTMETHTb, YTO AJisl {IyCKOBHIX OpPraHOB, BhI-
NOJIHEHHBIX C TOMOLIBIO pelieé TOKAa M HanpsKeHHd, BKJIO-
YeHHBX Ha INOJHbIe BEJHYHHBI, a TakXKe YCTPOHCTBA
$uIbTp-pesie TOKa 0GPaTHOH IMOC/TefOBATENbHOCTH, JKeja-
TeJIbHO IpPOBEepPATh HANEKHOCTD HeBO3BpaTa peje IAs
MOMEHTa BDEMEHH, COOTBETCTBYIOIIETo BhIEPXKKE BPEMEHH
nocneanel crynenu 3amutel. Has storo TpebyeTcda Ipous-

BECTH pacuyeT TOKOB W HanpimxeHuit Ixsy Uxs H Iél;{f;

cootBercTBeHrO Aas (13), (14) u (16) c yueTom usmenenns
BO BPEMEHH, OJIHaKO B UedX ynpomeHus HPHHATO onpepe-
JSITb 3TH BENHYUHBl AJA MOMeHTa BpeMend f = 0.

B coorsercrBun ¢ IIpaBHnaMu ycrpoficTBa 3JeKTpoO-
YCTaHOBOK MHHHMMAaJbHOE 3HAa4€HHe Ko3dpulHeHTa YYBCTBH-
TENbHOCTH £y TYCKOBOTO OpraHa JLOJIXKHO GbiTh:

NpH KOPOTKOM 3aMBIKAHHM B KOHIE B0HEI PE3EPBHPO-
BaHUA — He MeHblle 1,2;

IOPH KOPOTKOM 3aMblKaHHM B KOHIe 3allyINaeMoro
yyacTka — nopsiaxa 1,5.

[Tpn npoBepKe uYBCTBHTENBHOCTH NYCKOBOrO OPraxa,
BHITOJIHEHHOrO € [IOMOLIBIO YCTpPOicTBa (DUILTP-pENe ToKa
0o6paTHOH mNOCNeLOBATEJPHOCTH, HEOGXOZUMO YUHTHIBATHL
TaKXke, 4YTO HajeXHOe HeHCTBHE 3TOr0 YCTPOHCTBAa IpH
CHMMETPHYHBIX Tpex$asHbIX KOPOTKHX 3aMHIKaHHAX o6ec-
NEUHBAETCAd NPH NOABJEHHM HA BXoxe (GHUAbTPAa B TeueHHe
8 mcex ToKa oOpaTHOf IOCJIENOBATENbHOCTH, NPeBhIILIAI0-
mero B 2,1 pasa TOK ycTaBKH !. B cBsI3H ¢ 3THM MOXKeT
norpeGoBaTbea OfecredeHHe GOJBIIEro 3HAYEHHS KO3(pdu-
UHeHTa YYBCTBHTENBHOCTH, ompeneasemoro (16), ueM 3To
pexoMennyercs [IpaBasamu yCTpoMCTBA 3JIEKTPOYCTAHOBOK.

TeX CAy4YasX, Koria CONpPOTHBJEHHe cpaGaThlBaHHS
HIaHNPaBJIEHHOr0 peve COTNPOTHUBJIEHUS, BblﬁpaHH‘OG B COOT-
BerctBud ¢ (10), He ymOB/IeTBOpPSAET TPeGOBAHHIO UYBCTBH-
TEJbHOCTH, MOZKET O0KasaTbhCA Lenecoo0pasHbIM B LeJsX
MOBBILIEHHST YYBCTBHTENBHOCTH TIPUMeHATh GrOKMpyloliee
pesie CONPOTHUBJEHHSA € TPSIMOJHHEHHOH XapakTepUCTHKOH,
orpaHHyuBawmulelt 06sacTb cpaGaThiBAHHS HAUPABIEHHOIO
pesie CONPOTHBJEHHS B 80He Harpy30YHbIX COMpPOTHBJEHHUIL.

OcobennocTH GIOKUPYIOIUHX pejiie M INPHUMEp BHIIOJ-
HEHUS TaKoro pese MOAPOOGHO PacCMOTPEHbH B INPHJONKE-
auu 1L

17. YyBCTBUTENBHOCTh TPEThEH CTYHEHH MHCTAHI{HOH-
HoH 3allUTBl OOJI2KHA NPOBEPATBCSS NPH METAJNIHYECKOM
KOPOTKOM 3aMbIKaHHM B KOHIlE 30HH pe3epBHPOBAHHS.

B coorsercTBuu ¢ IlpaBanaMu ycTpoiicTBA 3J€KTpo-
YCTAHOBOK MHHHMaJbHOe 3HAaueHHe KO3(pdullHeHTa UHYBCT-
BUTEJbHOCTH &y mo (15) B paccMaTrpuBaeMoMm ciyuae
Aonyckaercss nopsaika 1,2 cex.

8. CompoTuBieHHe cpaGaTHIBaHUSI peNe Z¢.p Ompeae-
JfieTC? Ha OCHOBAHHMU INEPBUYHOTO CONPOTHB/IEHHUS cpaba-
THIBAHHS B4LIUTHl Z¢ 3!

n
zc.p‘=n_T‘zc.a» (17)
H

The fr B Ng — KO3(hOhULHEHTH TpaHCHOPMAlUH COOTBET-
CTBEHHO TpaHc(hOopMaTOpUB TOKA H HAMNpS-
KEHUs.

Hcxons u3 sHaueHus 2¢.p BhIGHpaeTcss YCTaBka Ha
pene.

19. HanpsokeHue cpa6aTbiBaHUsS pedie HanpsKeHHS
HYJeBOH IOCTeN0BATENbHOCTH, BXOASIIEro B YCTPOHCTBO
O/JIOKHDOBKH 3alllUTHl NPH HEHCNPAaBHOCTSX Ilele# Hanps-
kenust Tuna KPDB-11, Buifupaercds mo YC/IOBHIO OTCTPOHKH
OT HanpsKeHUsd HeGaNaHca eMKOCTHOrO (HJIBTpa HANps-
JKeHUsi HYNeBOH HOC/JEeNOBaTENIbHOCTH B HOPMAJbHOM Ha-
TPY30YHOM pexume. IlpakTHueckKH 3TO YCJIOBHe YXOBJe-

1 CMm. «JlaGopaTopHble HCNMBITAHHSA CXeMH! NyCKa AHMCTaHIHUOH-
#Olt samuTHl ¢ npuMeHeHueM pene PTP-1. CxeMBl AHCTAHIHOHHEIX
sawmur, I srtans, sak. Ne 2850, XOT3I1, mexaGps 1961.
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TBOpSIETCA NPH HampskeHMH cpabaThiBaHui, paBHOM
MHHHAMAJBLHON YCTaBKe H3 TeX, KOTOpPHEe MOXHO YCTaHo-
BHTb Ha pese, a uMeHHo npH Uc.p=56 8.

Tok cpaGaTbiBaHHsI pene TOKa HYJEBOH JIOCTex0Ba-
TEJBHOCTH, TaKXKe Bxogsiiero B yerpofictBo THna KPB-11,
JOJIKEH YINOBNETBOPATh CJELYIOIHM XBYM YCNOBHSM:

a) YCHOBHMIO COIVIACOBAHMS MO  YYBCTBUTEJNBHOCTH
C YKa3saHHBHIM BHIlle peJie HANPsIKeHHsT TakUM o6pasom,
yToGH NpH cpaGaTbiBaHHH NOCJAEAHEr0 B cjaydae 3aMbIKa-
HHst Ha 3eMJo Gblo obecnieyeHo cpabaTbiBaHHe pellie TOKA
H CHATHE HANpsiKeHHSA ¢ OOMOTKH pejle HaNnpsXKeHHd INIpH
TMOMOILH PA3MBIKAIOLIET0 KOHTAKTa pelie TOKa; 39TO Heol-
XONHMO 1/ NpeRoTspallleHHss cpaGaThiBaHHS YCTPOHCTBA
(BbiBelleHHT K3 [efCTBHS 3alMTH) INPH ABYX(}AaSHHIX
3aMbIKaHUAX Ha 3eMJII0;

6) YCJOBHIO OTCTPOMKH OT TOKa He6ajsaHca ¢HIBTPA
TOKa HYJIEBOH NOC/JELOBATENbHOCTH B HOPMAJbHOM Harpy-
304YHOM pexHMe.

B cooTBeTcTBUU ¢ STHM IEpPBHUYHBIH TOK cpaBaThlBaHHS
pene Toka ycrpo#icrBa ThHna KPB-11 pmomxeH yzosserso-
PATb BhIPAXKEHUAM:

I . cq
loy<< =% (18)
u
Ie.y = kulus.pacus (19)

roe /x.paca — HaHMEHBIIMA IIePBHUHBIH  pacyeTHHIt TOK
B MeCTeé YCTaHOBKH 3alUUThi TIPM 3aMbIKa-
HUAX Ha 3eMJI0 B YCIOBUSX, KOTZA pene
HanpsxeHust ycrpofictBa tuna KPB-11 ua-
XOLMTCS Ha rpaHu cpabGaTHBaKHS;
Iu6.pace — MEPBHUHBIN PacUeTHHIY TOK HeBajaHca (uib-
Tpa TOKOB HYJNEBOH IIOC/IE4OBATENBHOCTH
B HOPMaJIbHOM HAarpy30uyHOM pEeXHME;
k'zm — K03 PHUHEHT HANEKHOCTH  COrVIACOBAHHA
MOXeT ObITb NPHHAT paBHEIM 1,1
Ry — kK03 PHUIMEHT HAAEXKHOCTH OTCTPOMKH, MO-
JKeT OblTh NPHHAT paBHEIM 1,2,

ITockoanbky TOK [m6.pace IS HOPMAJIbHOrO HAPPYsGy-
HOr0 peXXHMa He IpeBOCXOAMT OGBIYHO [HecATOH MOJH
ammepa, o6a ykasaunwix ycinoBus (18) um (19) moryr GmiTh
YIOBJIETBODEHH OXHOBPEMEHHO.

B. OCOBEHHOCTH PACYETA JAHCTAHUHOHHO¥ 3AIIHTHLI
ABYX NMAPAJUIEJABHBIX JIMHHH 110—330 xe

1. IepBuyHOe compoTuBJjieHHe cpabaTbiBaHust 2X¢.; mep-
BO#l CTYMEHH, BBINOJHEHHOH 6e3 BBIAEPXKKH BpPEMEHH, HH-
CTAHUHOHHOMA 3alUHTH TNApaUIeIbHBIX JIHHHA C ABYCTOPOH-
HuM (pHC. 42,6—e) M OJXHOCTOPOHHHM NHTAHHEM, KpOMe
TYNHKOBBIX, ONpejfensercs, Kak ¥ JJs 3aIUHThl OAMHOYHBIX
aunuit mo (1) u (6) Ta6a. 8, Kak npH BKJIOYEHHH pac-
CMaTpHBaeMoOi 3alUMTHI HAa TOK OJHOH JIMHHH, TaKk H HA
CYMMY TOKOB ABYX JIMHHH, NOCKOJbKY Ha paccMaTpHBae-
MBbIX JIMHMAX TepBasg CTYNeHb CYMMApHOR KHCTAHUHOHHOH
3alIUTHl BBOOMTCA B JeHCTBHE TOJDBKO INPH OTKJIIOYEHHH
OAHON M3 NapasiesbHBIX JUHWE.

MepBuunoe conpormBiacHne cpaGaThiBaHUA 2l¢c.; mep-
BO CTymeHM 3allUTH TYNHKOBHIX IapasuleJbHbIX JIHHHR
onpegensiercs no (1) u (6) ra6a. 8 — npu BK/OYEHHH 3a-
UUTH HA TOK OAHOM JuuHuH (pHc. 42,0¢) —u mo (7) u (14)
Tafy. 9 NpM BKAIOYEHHM 3alUTHl HAa CYMMY TOKOB JABYX
JIMHHH, NOCKOJBKY B IOCAeAHEeM cJyuae INepBas CTyNeHb
3alIUTHl BBIIOJHAETCH C BBHIAEPIKKOH BPEMEHH, DaBHOM CTY-
HeHy CeJeKTHBHOCTH (puc. 21) M MoOxKeT OBITb OTCTpPOEHA
OT KODOTKHX 3aMblKaHWH Ha WIMHAX HM3IIero (cpeiHero)
HaNpsKeHUs TPHEMHOH MOJCTaHUHMH, KaK OOLIYHO OTCTpaH-
BaeTcsl BTOpast CTYNeHb 3aIUUTHL

2. IlepBHuUHOE CONpPOTHBJEHHEe cpabaThiBaHUA 2M¢
BTOpO#l CTYNEHH, BBLINONHEHHOH C BHILEPKKOK BpEMEHH,
PaBHON CTYNEHH CEeJNEeKTHBHOCTH, AHMCTAHUMOHHOM 3al{HTEL
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Puc. 42. IIpuMepbl cXeM Y4acTKOB CETH C Napal/ie/IbHBIMH JIMHHSMH.
IIpumeyanne OGo3raueHHst cM. HA pHC. 35.

napajJiefbHbiX JIMHHH ¢ IBYCTOpoHHHM (puc. 42,a—e) u
ONHOCTOPOHHUM (pHC. 420€ ¥ 3) NHTaHHEM, ONpenessieTcs
VIS CVYaeB METAJIMYeCKHX KOPOTKMX 3aMBIKaHHA 110
BBIpa)KeHHAM, NpHBeJAeHHbHM B Taba. 9.

JInsa cxeM mo pHc. 42,a U e B ciayyasX, Korga yua-
cToK nifct. B —nfet. B saBasercs TYNHKOBBIM, COINMAacoBa-
HHe ¢ MepBOH CTYNMeHbI0 3alIUT & u 3 MOXET NpPOH3BO-
IuTbcsl Mo BhipaxkeHusm (1) u (5) Taba. 9 ¢ yyerom TOTrO
06CTOATENBCTBA, UTO COMPOTHBJEHHe cpaGaTHIBAHUS 3aIHT
5 nnn 3 B paccmartpHBaeMoM ciayyae GydaeT BHOHpaThCs HO
ycJ0BHIO 1. 2 Taba. 8.

Bripaxenuss Tabn. 9 HeHCTBHTEJBLHH KaK 1Jd chaydas
HCMOJNIb30BaHHA 3aILKTHI B KayecTBe OCHOBHOH MJM pe3eps-
HO#l mpH paGoTe OLHOH WM JABYX JHHHA (NPH BKJIIOYEHHH
3aLIMTEl HA TOK OAHOM JAMHHH — nm. 1—4 Ta6a. 9), Tak H
RS cAydYasi MCMOJb30BaHHs BallUTH B KauecTBe pe3epBHOMH
npx paGore ABYX JMHHA H OCHOBHOM mpH paboTe oauoit
JHHUM (0puM BKJIOYEHHH 3alUThl Ha CYMMY TOKOB JBYX
napaaieNbHBIX JUHKE — oo 5—7 Ttaba. 9).

Bripaxkenusi pmast omnpeleieHHs 3HAYeHHH Ko3Pdu-
LMEHTOB TOKOpAacTpeneaeHnss Rp, BXOJAAIIMX B pacyeTHbE
BbIpaXkenus Tabd. 9, mpuBeneHH HA DHC. 43 NPUMEHHTENb-
HO K cxemMaM pHe, 42. PacuernniM 3nauveHueM Koaddu-
IMeHTA TOKOpAcHpeNleneHHsl sIBUTCS Haubosblliee €ro 3Ha-
yeHHe B PEaJbHO BO3MOXKHBIX pEXHMax paGoTel (CM. HHiKe
m. 3 u 4).

B KkauecTBe CONMPOTHMBMAEHHS cpabaThlBAHMA IJs BTO-
Poil CTYNMeHH NPUHUMAETCsi HaMMeHbIiee U3 CONMPOTHBJIEHHIH,
AOJVYEHHBIX II0 TNpPUBEAEHHBIM B Tabl. 9 pacueTHHIM
YCJIOBHSIM.

3. IIpu BbIGOpE CONMPOTHBJEHUSI CPAGaTHIBAHUS BTOPOH
CTYNeHH MHCTAHLHOHHOH 3allUTHl, BKJIOYEHHOH Ha TOK
onHO# JHHHH (pHuc. 42,a—8), HEOGXOAMMO YUUTHIBAThH CJle-
Aylollee:

a) CornacoBaHue ¢ TEpBOM CTYNEHbIO 3alLHTLI J
B cxeMme no puc. 42,a (ta6a. 9, m. 1) moaxHO mpou3BoO-
IWUTbCA NPH OTKJIOYEHHH BTOPOHl NapaJseNbHOH JHMHHH Ha
y4yacTke n/er. A —njcr. bB.

6) OtcTpoilka OT KOPOTKOrO 3aMHKaHHA Ha LUIHHAX
n/ct. B B cxemax no puc. 42,6 u 8 (yuuTHBaercs cayuai
BbIBEJGHUA U3 NefCTBHA NpPEeAYCMOTPEHHOH A/A HIHH ciie-
HHaNbHOH 3alllUTHl, €e OTKa3 HJH OTCYTCTBHe MocHenHe! )
B COOTBETCTBHH ¢ M. 2 Ta6a. 9 ROMKHA TPOH3BOIHUTHCS
B pexHMe, KOTJa Ha paccMaTpuBaeMOM YyuyacTke Ti/cT. A —
n/cr. 5 paGoTaer ofHa JuHMS, a Ha NpeABIAYLIEM ydacTKe
n/cr. b~ nfet. B — nBe JHHHH.

Ecau npu yuere storo ycnoBusa BTOpast CTynmeHb pac-
cMaTpHBaeMoOiM JHCTAHIMOHHON 3alUUTH He YIOBAETBOpseT
TpeGOBAKHIO YYBCTBHTEJbHOCTH K INOBPEXJIEHHIO B KOHUe
3alluIaeMoro ywacrka (He obecrmeyuBaercs KoaggHUHeHT
YyBCTBHTEJNLHOCTH B COOTBEeTCTBMM ¢ pasa. A, m. 9), To
IDH HAJUYUKM CHEUHAJbHON 3aLIUTH LIHH YKABAHHBIH DEXUM
JIONYCTHMO He YYUThIBaTh. B 3TOM cayuae OTCTpoiika OT
KODOTKOTO 3aMBIKaHHSl Ha LIHHAX IPOM3BOLHTCS B PEXH-
Me, Korga Ha ydyacTkax m/ct. A—nfet. B u nfer. b —
n/cr. B pa6otaroT o6e JHHUH,

Ilpu sToM B cxeMe 1o puc. 42,6 AOMKHO GHITH NPOU3-
BEEHO TaKXKe COrjacoBaHHe paccMaTpuBaeMoll BTopo#
CTYNeHH 3aulMTBl /| ¢ NepBOfl CTYHEHbIO 3alIWTH § INpH
KacKalHOM OTKJIOYeHHH NOBPEXIeHHA HA JHHHM n/cT. b—
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Ta6auwa

Pacuernrie BripakeHHS AJIA onpeleeHHs CONPOTHBAeHHH cpabaThiBaHHs BTOPOF CTyUneHH AUCTAHNHOHHON 3amuTHI

fapaaneJbHbIX JHHHH

Y

PacueTHoe PacuyeTHOe BEIpaxKeHHe
. 4ucJo Yeaosre o6ecneteHns
Bistio- | FLCXOR BK.JlI0Y€H- TpeByemolf ayBCTBHTEJIE-
Ne Hafi PacueTHOE HbIX NHEHE
HERHE | oyopa CJIOBEE HOCTH BTODOMH CTyMNeHH
o, y Ha ydYacTke
3aUTB hye 42 njer, A— B ofmeM Bixe NP OPHHATHIX 3HAYEHHAX KO3(QilllHeHTOB 3amUTHI
njer. B (npuMeyanue 2) 3231 =152,
] e | pgorcomame e mepy e TN e
> IHA - | ) cal SO Z, T T 2,9 Ty =W
Ha ganpe,abmymero yuact 2l < e () kot 2.1 71l
__| Tox
2 |OfHOM| 4 OrcTpoiika OT KOpOT-
JHMHAY 2 . 2
8 |xmx 3ambikaHud HA R - 0,43 a2
Hax nj/ct. B npH AByX Ozna Z + ko 0,52, zgaxs 0,85z, , 4 k’ Z,5 (9) =093k,
JHHHSIX Ha  yd9acTKe 2l < TTFI0 (2) Til al
u/cr. b—njfer. B ) +
3 a Orcrpoiika OT KOpoT- Zgp
6 |kuX 3aMBIKaBEH Ha wWH- 2 z Zr
z I~ T ™™
8 |#ax muswero (cpegue-| Onmna i a Ry 1p 2., <085 (2,..1 + Z ) (10) . = 0,47 ky oy,
Jic |ro) Hanpskenus Z. S 3 3) T.Tp -1
n/cr. b I8+
4 a CorsiacoBarue ¢ mep- | —a
0 |BOH CTYNEHBIO B3allUTH > _— I 0,66
1- I~ )
8 |4 npum KkacKamHOM OT-| [Ipe a1 T ko et 2051 < 0,852, + 2l (11) k. < 1,66
oC  |KJIIOYEHHH TIOBPewje- 2« (4) 7l m
HUS Ha MapajjesbHOH c.3l I+8+90
. JHMHAH
5 052, 4 o ] o~ 0,66 2,9
2 Coraacosanue ¢ nep- Ise 19 €1 ko c.s3 Zea1 <0432, + 2. (12)| —— =125k
BOY CTYIEHBIO 3ALHUTH 3 L < TTEF3 (5) Il Ja-1
c.3
6 0 OrcTpoiika OT KOpOT- ]
¢ |KHX 3aMbIKaHHWH Ha - 052 , 4 0,52 / 2 \ 2
0 25 1D e n ~ A-2 5i-2
" Hax 1/ct. B npu pxeyx| [Mse . - ko (6) 2ea1= 0,431 2, + 3 )(13) = 1,91k
a JIUAAA X Ha  yuyacTke 2.3l = 1+ [; +3 N \ Iy n-1
cymmy u/er. 5 —mnjer. B
—| TokoB o ”
| moyX 3 KkIXnggig{Zg;{H%TlfaO%);- 0,52, + e M ~043 0,85 Z1p
JIRHHNR ‘ - 9 €] z 43 z —_— _—
° HAX HUBLIErO (cpe)me- ﬂBe z['[ - Ja kT.Tp (7) c3ls= Y -1 + kT.'rp Zep (14) Z,. )0,97 kT,TP
3 |ro) HanpAKeHUs c.3l 14+8-40

n/cr. b

MTpuMeuyaHus:
1. B TaGanBle Xanbl BHIpaXKeHHST AJS OnpedeJeHKS CONPOTHBJEHRH cpaGaThiBaHks NPHMEHHTENBHO X 3aigyTe / mapajje’bHuIX JHHHR O cxeMam pHe, 42,
2. 3HavyeHHs! K03(¢PHUHEHTOB UaHH B MpHMeYaHny 2 K Ta6i. 8,
3. PacueTHble BBHIpaJKeHHS! XaHhl JAAS cjydast paBEHCTBAa CONPOTHBJEHHH napa/VienbHBIX JHHUHl OfHOro ydacTKa.
4. CooTHOweHEe, oGecneurpaioliee TpeOyeMyI0 YYBCTBHTEJbHOCTh BTOPOH CTYNEHH 3aMNTHI, BKJIOYEHHOH HA CYMMY TOKOB MapajiesbHBIX JHHHA, NPH KOPOTKOM 3aMBIKAHHH B KOM-

ne JIWHHH Z::I

sl

= 1,252, | npuBelleHO AJas cAydast OTKJIOUEHHS OAHOH M3 mapaJnesbHBIX JIHHAR 3alliHlNaeMoro y4acTka,
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napaJlieJbHEIX

JHHHH To puc. 42.

nfct. B B pexXHMe OTKJIOUEHUS Napa/lIeqbHOM JIHHHM Ha
yuactke 1n/cT. A—uafcr. 5. Tlpu cornacoBaHHM [HOMKeH
OLITE yuTeH Kos(«pHIMEeHT Bo3BpaTa AHCTAHIUOHHOPO Opra-
Ha BTOpO#l cTymeHH 3aimuTsl /, TMOCKONBKY OH MOKeT cpabo-
TaTh 10 Hayala KackajnHoro oTkJaioueHus. CorsnacoBanue
nponsBozutcss mo (3) u (8) Taba. 8, HO 3HaMeHaTedb Ipa-
BOH YacTH BHIPAXKEHHH JNOJXeH ObITb YMHOXEH Ha K03h-
¢dbunuenr Be3BpaTa &£s.

JAna cxempl mo puc. 42,6 aHAJOrHYHOI'O COIVIACOBAHHS
B 3TOM C/Ayuae He TpeGyeTcd, IOCKOABKY He C/lefyeT pac-
CMaTpHBaTh pEXUM pabGOTH ORHON JHHHeH ORHOBpPEMEHHO
Ha yyacTkax m/ct. A—nfer. B v nfer. B —ufcr. B, a nep-
Bas CTYNEHb 3alIMTEl 5 BBOJAHUTCS B JeHCTBHe TOJIBKO NpH
OTKJ/TIOUEHHH OAHOM H3 JMHMH Ha ydyacTKe n/cT. 5 — mjer. B.
OnHako BblAepKKA BpeMEEH BTOPOH CTYNEHH 3alluTe [
JOMXKHA ObITh BHIGpaHAa C YYeTOM BO3MOXHOCTH KacKaji-
HOrO JelicTBUsl nomepeuysofl auddeperunuansHol Hanpas-
JIeHHOH 3allMTH, KoTopas NpeAnoJaraercs ycTaHOBJIEHHOH
Ha NapasielbHRIX JHHHSAX yuacTka n/ct. b —n/er. B,

B) OtcTpoiika OT KOPOTKOr0 3aMBIKAHHA H4 ILIMHAX
Huslero (cpeiHero) HanpsiKeHnus n/ct. b B cxeMax o
puc. 42,a—8 ¥ 2 B COOTBEeTCTBHU ¢ Il. 3 Taba. 9 moaxkHa
NPOU3BOAUTLCA B DEXMUME, KOTLA Ha paccMaTpHBaeMOM
yuactke mfcT. A —nfer. B pa6oraer ofHa auHus. B cxe-
Max mo pHc. 42,6 u 8, XpoMe YKa3aHHOrO, NOJKEH pac-
CMaTpHBaThCA TaKXe pexuM paGoTel OJHON JMHHM Ha
yuacTke N/cT. 5 — n/cT. B; pacueTHBIM SIBHTCS TOT DEXKHM,
KOTOPOMY G6YZeT COOTBETCTBOBATb GONBUIHE KO3(PDHIUEHT
TOKOpacnpeeneHus Kq.

r) CornacoBaH¥e ¢ NepBOM CTYNEHbIO 3alIUTH 4 B cXe-
Max mo puc, 42,a—s u o (1. 4 Tabnr. 9) MOMKHO NPOM3-
BOJMTbCH NDH 3aMBIKAHHM Ha NAapalyieJbHON JIHHHK H
KacKkaJHoM ee OTKJIOUEHHH.

I) B Tex cayuasix, Korza BTOpag CTYNeHb AUCTAH-
HHMOHHON 3aWUThl, BEIGpaHHAsi B COOTBETCTBHH ¢ MM. «a»,
«6» H «B», He YHOBJETBOPSieT TPeGOBAHHIO UYYBCTBHTEJb-
HOCTH, lleJecoo6pasHo ee COMPOTHBJEHHe cpaGaTeiBaHHs H
BHIIEPKKY BpEMEHH BBIGHpPaTb B COOTBETCTBHH C YKasa-
HUSMH pasx. A, m. 11

4. Ilpn BBIGOpe CONpPOTHBJEHHSI cpabaTHIBAHUA BTOPOH
CTYNEeHN IUCTAHUMOHHON BalUUTH, BKIUEHHOH HA CyMMY
TOKOB MNapalieNbHBIX JMHHHUA (puc. 42,2—e u 3), Heobxo-
JUMO Y4YUTHIBATh Clenyiollee;

a) COIIacoBaHME C NEPBON CTYMEHbIO 3alUTHl 3 B cXe-
Me 1o puc. 42,2 (tabm. 9, m. 5) KOMKHO INPOH3BOAUTECH
B pexuMe paGoTel o6eux JHHUA Ha yuactke nfer. A —
n/cr. B;

6) OTCTpOHKa OT KOPOTKOrO 3aMBIKaHMs Ha UIMHEX
n/ct. B B cxemax mo puc. 42,0 M e (yuHTHIBAETCH ciyuail
BHIBEIEHHUS] H3 AefCTBHS NPEAYCMOTPEHHOH AJs IUUH Cle-
IMajbHON 3aMIUTHEl, €e OTKAa3 WM OTCYTCTBHe TNOcIenHel)
B COOTBeTCTBHM ¢ 1. 6 TabGa. 9 mOJKHA NPOHU3BOIUTHCS
B pexuMe paGoThl 06edx JHHHUH Ha yuacTke n/er. A—njer. B
u nfcr. B —njer. B.

B) OTcrpofika OT KOPOTKOrO 3aMBIKAHHS Ha IUKHAX
Huslero (cpeiHero) HampsiXKeHus nfcT. 5 B cxemax Io
puc. 42,2—e ¥ 3 [OMKHA NPOH3BOIUTBCS B PEKHMe, KOTLa
Ha ydacTke nfct. A —n/cr. 5 paGortalorT o6e JMHHM, 4 HA
yuactke n/cT. 5-—mnjer. B B cxemax mo puc. 42,0 u e—
OfHA JIHHHS.

r) B Tex cayuyasx, Korga BTOpas CTYlleHb JHCTaH-
UMOHHOM 3alUUTH, BLIGPAHHAS TO VCIOBHAM CeJEKTHBHOCTU
B pexuMme paBoThl o6enmx JuHHE Ha ydacTke mfcr, A —
n/ct. B (ra6a. 9, nn. 5—7), He ymoBleTBOpsieT TpefoBa-
HUIO YYBCTBUTEJBHOCTH K KODOTKMM 3aMBIKAHUSM B KOHLeE
3aKIAEMOT0 y4yacTka npu paGoTe OXHOW JUHUE Ha yua-
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Puc. 44. Ilpsmble, orpanuuuBaioiiine 06/acTb, B KOTOPOIil
obecneunBaeTci YYBCTBHUTENBHOCTb BTOPOH CTYNIEHH CYM-
MapHO# 3aImuTH, BHIOPAHHOH O YCJIOBHIO CENEKTHBHOCTH
B pexxHMe paloThl ABYX JIHHHH, K KODOTKHM 3aMBIKAHHAM
B KOHLE 3aliAUIaeMOro y4yacTKa B pexuMe paboThi OZHOH
auauy Ge3 H3MeHEHHS CONPOTHBJEHHS cpabaThIBaHHA.

| —nana c¢ayuasi, Korma pacyeTrHbIM IPpH BLIGOpe COMPOTHBIECHHS
cpabaThIBaHKsT BTOpPO#H CTYMeHH CyMMapHOH! RHCTAHUHOHHON 3amiHTH
ABNgeTCA yCJHoBHE OTCTPOHKH OT KOPOTKOro 3aMBIKaHHA Ha WIHAX

]
njer. B B ¢cxemax pue. 42, dH e (-}?21,91 k., cM. 1. 6 Ta6u. 9);
& )

2~ a9 CaAyyas, KOCga pacyeTHLIM ABJAgeTcss ycJloBHe COracoBaHHA

Zn.2 \.
c 3amuTof} 3 B cxeme 1o pue, 42,2 (5— = 25 ko, oM. I 5 ra6i. 9),

3—naq ciayuas, KOTAa PACUETHHIM SBJSeTCA ycjdosune OTCTPOHKH OT
KOpPOTKOrO 3aMBIKZHHS Ha linHax HH3Wero (cpexHero) HaNpsiKeHHs

TpaHcpopmatopos njcT, 5 B cxemax No pue. 42, 2—e

2
J—EZ 0,97 k,, em. . 7 Tabm. 9 |,
21.1

ctke nfcr. A—rn/fcT. B, B cXeMax A0MXKHO 6HITh NpeLycMOT-
PeHO u3MEHeHHe CONpPOTHBJEHHs CpabaThIBaHWA B pexuMe
pa6orsl omHo# auHuu (npunoxenue VIII). Ilpu atom co-
NpoTuBJeHHe cpabaTbiBAHMA BTOPOH CTYNEHH, HA KOTOpoe
MepeKIIoyaeTcsl 3allHTa MNOCke OTKAIOYEHHS MNapasIensHoH
JIMHUH, ONpeflesifeTcss MO BHIpaXKeHuaM miu. 3—6 tabia. 8 pas
pacueTa 3alMUT OLHUHOUHLIX JIUHUH,

Ha puc. 44 npuBenensl npsMble, OrpaEMuKBaloOUlMe
06J1aCTb COOTHOINEHHH MEXKAY Zn.-2/2n-1 UMK Zrp/Zxer U Bq,
NPH KOTODHIX 3alllUTa, BbIGDAHHASA IO YCJIOBHUAM CEJIEKTHB-
HOCTH B pe:XuMe paGoTH 06eux JMHHH HA yyacTke mn/cT. A—
nf/er. B, ynoBieTBOpsieT TpPeGOBAHHIO YYBCTBHTEIBHOCTH
K KOPOTKHM 3aMBIKAHHSIM B KOHIe 3allHIIaeMOro YyuacTka
U npu pabore onHOH JAMHHM Ha yyacTke n/cT. A — nfer. b.

5. Brinepxka BpeMeHu BTOPOR CTYNeHM IHCTAHIHOH-
HOM 3alUTE, BKJAIOYEHHOH HAa CYMMY TOKOB IapaJliieNbHHX
JHUHMHA, NOJXKHA OBITh OTCTPOEHA OT BPEMEHH KacKaJHOro
OTKJIIOUEHHUS OJHON W3 MapaJeNbHBIX JHHHUN INONepevHon
dudepennyuanbuoll HampaBJeHHOR 3aluToOH, ecau nocsuel-
HSIS WCNOJB30BAHA B KayecTBe OCHOBHOM 3alHTH 3THX
JIMHHUH.

6. [TapameTpnl cpa6aThiBaHUsl NMYCKOBLIX OPraHOB, Bbl-
MOJMHEHHBIX C MOMOIIBIO pese TOKa, HANDPSKEHHST U CONMpo-
THBJEHHA, KOTOPhle B pHAE CXEM HCHNOJB3YIOTCS TaKXKe
B KauecTBe TpPeThell CTyNMeHH 3alluThl (cXeMbl mo puc. 17,
20, 21), ompeneasiorcss Kax 4 AAA cAydyas ONMHOUHOH Jy-
nun 1o (4)—(12), npuseneHneM B pasa. A, m. 15, Ilpu
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35TOM A/ 3alUMTHl, BKJIOYEHHON HAa TOK OAHOH JIMHHM, pac-
CMaTpHBaeTCs peXHM, KOrja Ha 3allHIIaeMOM YydacTKe
n/ct. A—n/ct. B (puc. 42) pa6oraer TONIbKO OfHA JIUHHSL,
a AJa 3alUHMTH, BKJIOYEHHOH HAa CYMMY TOKOB Mapajefb-
HBIX JIMHHE, — DEXHM, KOTZa Ha 3alMyIlaeMOM YuvacTke
paboTaloT o6e JHHHH.

7. Bo Bcem ocTanbHOM (npoBepKa YYBCTBHTEJBHOCTH
BTOpO#t CTYNEHH 3allHTH,, NpOBepKa UYYBCTBUTENLHOCTH IIy-
CKOBBIX OPraHOB H TpeTbeH CTYNeHH 3aliuTH, COIJacoBa-
HHe BTODOH CTYMeHH AHCTAHIUOHHONH SAIUMTHI C 3aUIUTAMH
TOKAa M HamNpSIXKeHHs, YCTAHOBJEHHBIMH Ha NPeAbIAYIHX
y4acTKax, BHIGOP CMELUEHHS] XaPaKTePHCTHKH peJie IIOJIHOTO
conporusjiesus THna KPC-111, onpenesneHHe BTOPUYHOrO
CONPOTHBJIEHHA CPabaTHIBaHHS pelie U T. A.) pacyer INPOoH3-
BOAMTCA TaK JKe, KaK JJs 3aUUThl OJMHOUHBIX JIHHHMK
(pasn. A), ¢ TeM TONBKO OTJAHYMEM, YTO JJsS CYyMMapHOM
3alIATHE ONpefeieHHe YYBCTBHTEIBHOCTH HEOGXOMHMO INpO-
H3BOAMTb MO PEXHMY paGOTH ONHOK M3 TNapaieJbHBX
JHHHA paccMaTpUBAeMOro yuacTKa.

B. OCOBEHHOCTH PACHYETA JAHCTAHUHOHHOH 3AIIMTDLI
ONHHOYHLIX H NAPAJUIEJNBHBIX JIUHHM 110—330 xa
C OTBETBJIEHHAMH

1. Onpeaenesne MEPBUYHLIX COMPOTUBJEHHH cpaGaThBa-

HES TepBOH 2., M BTOpON zll, cTymemedt  AmcTamumomHO
3aU(MTHl NUAKHA C OTBETBICHHSIMH, 2 TaKXKe ONpeResenue
YYBCTBHTE/IbHOCTH 3TOW  3aIMHTHl  CJEAYET IIPOM3BOAMTH
C yyeToM TOKOpacmpe/esieRdss Ha OTAeNbHBIX yyacTKax JH-
HUH.

[Ipu sToM pacueTHHIMH [Jis ONpeje/eHuss CONpPOTHB-
JIeHNH cpaGaThHIBAHHS fABSITC MAaKCHMAaJIbHbIE SHAUEHHS
KO3 (HUHEHTOB TOKOpAcHpelesNeHus Ry B peajbHO BO3-
MOXHOM pexKHMe pabOTHI CeTH, a [JIA ONpelesJeHHST 4yB-
CTBUTEJABHOCTH — MHHUMAJIbHBIE 3HaueHHS KO3(P(HIUEHTOB
TOKODacnpeneneHus.

2. Ilpu ompenesesdy conpoTHB/IeRHi cpaGaThiBaRns mep-
Boil 2, , 1 BTOpOii 2., cTyneneit samur onmROURbIX H mapai-

JeNbHBIX JIMHHH C OTBETBJIEGHHAMH B JOMOJHEHUE K pacyer-
HbIM YCJIOBHSM COOTBETCTBEHHO JJs 3aIMMT OXMHOYEBIX H
napajijiiesibBHIX JHEHA Ge3 OTBeTBJIEHHH [OJMKHO TaKie
YUHTHIBATHCA H YCJOBHE OTCTPOHKH OT 3aMBIKAHHA Ha IUMHAX
Hu3lIero (CpefHero) HaNpSIKeRHWA NOJACTAHUMM Ha OTBETBJE-
Buu. [lpn 9TOM JOMXKHBLI pacCMaTpPHBAThCS 3aMBIKaRHd 3a
TpancthopMaTOpaMu C HaMMeHBbIIMMHU NpHBe/eHHBIMH peaKTaH-
caMy ¥ pacHmoOJOXKeHHBIMH OJaMXe K MeCTy YCTaHOBKHM pac-
cMaTpuBaeMoil 3alUTH,

3. PacueTHble BbIpaxkeHHT AJist OnpefeseHnd TEPBHYHBIX

CconpOoTHBIeHMi cpaGaThiBanus TEPBOH zL . M Bropoi 223

CTymeHel NUCTAHUMOEHOH 3alUUTH JMHMHA C OTBeTBJICHHIMH
npusefeHsl B Ta6Gx. 10 nns OAWHOYBLIX JIMBHH ¢ OTBeTBIE-
HuaMu (cxembt puc. 46) 1 B Taba. 11 nng mapannesbHBIX
JUHHM C OTBETBJEHWAMH (CXeMBl puc. 47).

BrIpaxkeHus AAsI OonpeneNeHus! 3HaueHHH KO3(duiueH-
TOB TOKOpAacIpeieseHHs Ry, BXOAAIIHX B pacyeTHble BhIpa-
xenus taba. 10 u 11, npusemens Ha puc. 46 — pas o1u-
HOYHBIX JIMHHMH C OTBETBJIEHMAMHU MO pHc. 45 ¥ Ha puc. 48—
LIS mapaJileNbHBEIX JIMHUH ¢ OTBETBJEHHAMH IO pHC. 47.

B xauectse conmpoTuBieHufi cpabaTHBAaHUA ANA TIepBOH
W BTOPOH cTyneHefl 3alUTH MNPHHUMAIOTCS HAaHMeHblIHe
H3 CONPOTUBJIEHUH, NOJYUEHHBIX MO NPUBEIEHHHIM B Tabu. 10
1 1] pacueTHHIM ycaoBHAM.

4. Tlpy omnpeneneHnu CONPOTHBJEHUH cpabaThIBAaHUS
nepBOH M BTOPOH CTymeHeH BalIUT OZUHOYHBIX JMHMH
(cxemMBl puc. 45), a Tak:Ke SalUTH, BKJIIOUEHHOH Ha TOK
OJHOM M3 ABYX NapajjelbHbIX JHHuEA (cxeMma puc. 47,2) no
VCJAOBHIO OTCTPOMKM OT KOPOTKMX 3aMHBIKaHHE Ha IIHMHAX
Huswero (CpefHero) HampsiKeHHA NOACTAaHUME Ha OTBET-



njem A nfem?B njem:8  nfemA ofem. b ofen8

!
2; 2z Zg—wte— zn_.{-zy 2 Zr Zp l Zg 2 3 212 Gl
@ l 2]
m I @ T | ' | @ .
Zorg 4 Z1p2 Zws | Zosz Zorss é?rpz 4 Z73
z /34 b4 P4 Z Tp!
a) 9)
nfemA nfemb nfemB  njemA nfemB
@ & D , |
K] @ 1 T ;
Z o784 Zrp2 Zrp3 Zgr8¢ Z2 Zys3
Zrpr Zrps
8 g

Puc. 45. Ilpumepsi cxeM OAMHOYHBIX JIHHHH C OTBETBJEHHSIMH.
Zrp1 Zrper Zrpar Zppg — MHHHMaEJBHOE SKBHBAJIEHTHOE CONPOTHBACHHE Napasjie/bHO PaGOTAIOBIEX TPaHCHOPMaTOPOB; 2y,
211 2111 21y 2y — CONMDOTHBIEHHE OTAEJNbHbIX YY4CTKOB 3alIKIIAEMOH H npeAblAyiel JHHBA; 24,51, Zoppg — CONPOTHE-
JICHHE OTBETBJCHHUSA;, 2.9 — CONMpPOTHUBJEHHE NpeAbAymeR JHHHH.

BJEHUsIX (COOTBeTCTBeHHO mal. 3 u 4 Ta6n. 10 u no. 2 ¥ 3 a) OrcTpofika nepBOH CTYNEGHH 3aLUMTH NOJKHA TpO-
TabJa. 11) [OJKHBL pacCMaTpPHUBATLCS C/AEGAYIOUIHe PEXKHMBbI:  H3BOAMTbCS MHPH OTKJIOUEHHH OXHOH M3 INapaliiesIbHbIX
a) Yacrp mnomcraHuMd Ha OT-

njern 6 nfem 8
BETBJIEHUAX OTK/AIYEHA, Ha APYTHX s/cmA T I I Iy [y
BKJIIOUEHa peaJbHO BO3MOXKHAsA MH- L] I - _a —_— =/ 1
HMMaJbHas TeHepUpyloLlas  MOLUI- A ' 7 i ¥
HOCTb. } 72 §y Ips Ky

6) 3awuuiaeMasi  JUHHAA  OT- JITP_, 7p2 / 703
Ky

KJIOYe€Ha CO CTOPOHBI, NPOTHBOMNO-
JIOXKHOH ~ MECTy  YCTAaHOBKH  pac- 701 vp4
CMaTpPHBAeMOH 3alIUTHI. YKa3aHHBIH P 3

PeXHM JOJXKEH YUHThIBaThCs, Ha- Ks

NpHMep, €CM Ha MOACTAHLMH, NpH- dy &1

MLIKa}OLIJ,eﬁ K IIPOTHBOIMNOJIOKHOMY Z
(IO OTHOLIEHHIO K MECTY YCTAHOBKH I; P Ir P, I Koo =
paccMaTpHBAaeMOH 3allUThl) KOHLY Hra =TT /A P ™" Ty Y v
JIHHHHM, OTCYTCTBYeT OGXOAHBIH BHI- z

KJKUYAaTe b,

Jas samMTH BKJIOYEHHOH Ha
TOK OZHOM M3 [ABYX NapaJliesibHbIX
JuHuH (cxema puc. 47,2) B cayuae a)
napaaneabHod paboTel  TpaHcdoOp-
MaTOpOB NOACTaHuUHII Ha OTBETBJe-

HHSIX Ha CTOPOHE Husuero (cpen- mA
HEr0) HanpsakeHWs (kak mnokasamo /¢ s
Ha puc. 47,a) IOMOMHHUTENBLHO JOJ- I -

JKeH pacCMaTpUBATBHCS PEXKUM, KOT-

la mnapanjenbHas JHHHS OTKJIoue-

Ha, a NPHKIIOYEHHbIe K HEH B HOp- I —— ]

MaJIbHOM DeXHMe TpaHC(hOpMAaTOpH §£rps P2 /
Ky

VI 8.3

NOACTAHLUHK Ha OTBETBJIEHHSIX NeEpe- 7p.3
BeleHl Ha NHTaHHe OT 3alluliae- 7pl

MOHR JHHMU.

5. ITpu omnpeneneHHH COMPOTHE- (2
JeHuit cpabartbiBaHus 3aUIUTHI, 7
BK/IOUEHHOH HA CYMMY TOKOB (IBYX K. - d1 Koo = 1 .
napajuie/IbHHX JIHHHA (cXeMa pHC. ™ ="Ig » TR Ip b= arg
47,6), Mo YCNOBHIO OTCTPORKH OT I7 Iz 1,

KOPOTKHX 3aMBIKAaHMA HAa LIHHAX Krmpr =727, HKema =7 0 HKema =7,

HU3WEro (CPEIHEr0) HAMpANKEHHS P 2 43

TOACTaHIMA Ha oOTBerBaeHHsax He-  Puc. 46. TIpumepul onpenenenns koagduuMeHTa TOKOpAcHpeleeHus Rr AN OOH-
06X0AMMO YYHTBIBATHL CleAdyoulee: HOUHHIX JIMHHH C OTBETBJICHHAMH MO pHC. 45.

95



96

Tabauua 10
Pacuérnbi¢ BRIpaMenus AJs OnpefeJ]CHAS CONPOTHBIeHMH cpabaThIBAHMA NepBOil M BTOPOH CTymeHei AuCTaHIHOHHOM
3amHUThl OAMHOYHBIX JHHHU ¢ OTBeTBJIEHHAMH
PacueTHOe BblpaxkeHue
Ne Cryness Hcxonnasn
a/m, 3aHUTHI cxema PacyeTHOe ycJ/OBHE NpH NPHHATHIX 3HAUEHHAX KO3(PHUHEHTOB
puc. 45 B ofueM BHAE (npumevanne 2)
1 a Orcrpofika OT KOPOTKMX 3aMbiKa- 11 1 2y 21y
0 HHM Ha IIMHAX TOJACTAHUHY, NPHMEIe 21+ ko + ko zi 1< 0,85( 2z; 4 2 7 8)
8 Kamollell K IPOTHBOIOJOXHOMY KOH= A < (1 I Tl
Ly JHHAY cal == 1480
- I
o 2 z 2103
2 2 Orcrpolika OT KOPOTKHX 3aMblKa- 2z, + L el kTp 1 ~ga5( » 11 A1 T #1p3 9)
HMH Ha IIMHAX HU3Wero (CpefHero) I ! kry kot Tl Zears s 2; + [ B (
Hanpswenus n/cr. b 2e a1 S [+ B+0o (2)
Zo1B1 ‘]‘ Zrp1
2 e . Zore1 ;211
] 1 kT.Tpl Ze51 20,85 (zl + k ) (10
3 s !
Zeal S N (3) T.Tp
I a Orerpoiika oT KOPOTKHX 3aMbIKaHHH
—_ - 6 HA IIWHAaX Husmiero (cpeaHero) Ha-
1 8 IPAXKEHUs TOJCTAHIMUi Ha OTBeTBje-
2 HHAX
+ 2n + szQ / - 2
z n 2
P ke 7 kg 2051 20,85 2 47— +5—— (D)
4 Zoal < R 4) csl< ™ I konn kT.Tp‘z
z z
11 111 2 pe
2y + 00— + - 1 111
Tk ket 3231 <0,85 ( z, + ko ki +
. o 2 cee = T T
5 i a CorsiacoBanne ¢ NepBoil CTYNEHBIO Zeal S T+B+f90
3allMTHl 3
[ —oao ] —a !
T ) 21y 233 21y
+ Eorv ZIV+ kTV (zc.33 21y +0’/8(k + % —Z (12)
- (5) TIV TV T
L
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I. B TaGauie ZaHwer BYl
2. TlpussaThle 0603Ha4Ye

TlpuMeuyanus:
3.

AMEHHTebHO K 3auinTe ] OMHHOUHEIX JIHHHI C OTBETBJEHHSIMH IO cxeMaM pHC. 45.

HHAS H 3HAYeHH KO3(PGHIHEHTOB JaHbl HA PHC. 45 M B mMpUMeyaHHH 2 K TadJu, 8.

. BolpaxkeHas I, 6 AaHbl AJIS1 CJIydas paBeHCcTBa COIpOTHBAEHH

# napajuieJbHEIX JHHHAN NpebIAylero y4acTka.

PAaKEHHST A 11 ONpe e eHdsT cCONPOTHRICHAH CPAGATHBAHKA I

nfemA njem B n/em.B
S Z, Zy Zys {
@ | @ | n{
1= @ | & Eill
1
Z1p2
Zorg
Zrp3
Zrpt
a;
nfemA nfem.6 nfemB
rzi 4 + Zr Zp2
)t
@ l o] [E @}
Zrp2
z
078 27,3
Zrp1
9
Puc. 47. Tlpumepsl cxem mapaJjiebHBIX JHHHiI C OTBeTBJIe-
HHSAMA.

MIpumeuanune. OO03HAUCGHHA CM. Ha DHC. 45.

JIHHYH, TOCKOJIbKY TOJBKO B 3TOM peXHMe BBOIUTCS B sefl-
CTBHEe NepBas CTYNeHb 3amuTHL. Ilpu 3ToM, ecau Tpaiic-
(opmaTopbl MOACTAHUMH Ha OTBETBJEHHSAX paboTalT mna-
paJ/llelbHO Ha CTOPOHe HU3LIero (CpeJHero) HanpsKeHHd,
KaKk 5TO NOKa3aHo Ba pHc. 47,0, TO MOJNMKEH YUMTHIBATHLCSH
cayday, Korja TpaHCOpPMAaTOphl NOACTAHNMI Ha OTBET-
BJIGHHSIX, IPHKJIOUEHHble B HODMAaJbHOM peXHMe KO BTO-
po¥i napajjesbHOR JIMHHY, INlepeBejeHbl Ha TNHTaHHE OT
3alHL{aeMOH JIMHHUH,

6) OTtcTpoiika BTOPOH CTYIEHH 3aIUUTHL IOJKHA IIPO-
HU3BOJUTECA B pexuMax mo & 4,a u 6. Ilpu stom B pe-
KUMe 1o n. 4,6 B cayyae mapajiedbHoH padoTel TpaHc-
dhopMaTOpOB NOACTAHUHA HA OTBETBJEHHAX, KaK I0Ka3aHO
Ha puc. 47,6, DOJIKHO paccMaTpuUBAaTbCs OTKAOUEHHe (CO
CTOpOHLI, IIPOTUBONOJIOXKHONH MECTY YCTAaHOBKH paccMaTpu-
BaeMOH 3alUTHI) OJHOH M3 3allUIAeMBIX JHUHHHA, a mpu
pasnenbHOM pafoTe 3THX TPaHc(POpMaTOPOB — OTKJIOUEHHE
(co CTOpOHBI, NPOTHBONOJIOXKHOH MecTy YCTaHOBKH pac-
CMaTpUBAaeMO# 3alUTH) TOH JHMHHH, K KOTOpOH NpHCOeaH-
HeH TpaHchopMaTop, MHTAIOMIUA TOBpeXIeHHe.

6. Ilpx BHIGOpe CONMPOTHBJEHUIT cpafaTLIBaHUsT mepBOH
H BTODPOH cTymNeRell 3alluT JUHHUH no pHc. 45 u 47 mo Apy-
rum ycaoBusim  (tabm. 10, mm. 1, 2, 5—7 u Taba. 11,
nn. [, 4—6) mOMKHbI YYUTHIBATbCA DPEKOMEHAALUuu pasfy. A,
m. 4 u pasg. b, nn. 3 u 4, a TakXKe NOJXKEH paccMaTpu-
BaTbCs PEXHUM IO H. 4,a.

7. B Tex cayuasx, Korja BTOpast CTyNeHb 3alliuThl
OINHHOYHHIX JuHUHA (puc. 45), a Tak>XKe 3aLLUTHl, BKJIIOUEH-
HOfl Ha TOK OAHOA M3 NBYX MNapa/ielbHbIX JUHHH (cxema
puc. 47,a), paccuuTaHHas IO YCJAOBHSM COOTBETCTBEHHO
ta6a. 10 u 11, He yHOBAeTBOpsieT TpeOOBAHUIO YYBCTBU-
TEJBHOCTH, LeJecoobpasHO ee CONpPOTHBJAEHHe cpabaThiBa-
HUS M BBLLIEPXKKY BpeMeHH BuIOUpPaTb B COOTBETCTBHH
C yKaszauusMu pazx. A, m 1.

Ecax Xe mTpu 3TOM OIpefensioliuM OBLIO YCJAOBHE
OTCTPOHKH OT KOPOTKHX 3aMBIKAHH# HA IIMHAX HU3IIero
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TaGnauua 1!}

PacueTHsle BLIpaxeHns AAA onpeJieIeHHA COUPOTHBICHHH cpaGaThiBaHHA nepBOfi H BTOPOH CTyneHefi AHCTAHUHOHHON 3amETH
napaJieJpHHX JUHAH € OTBeTBACHHSMH

PacyeTiHOe BBIPaXKEHLEe
Crynen, | Wcxoluas
Ne n/m. | gainpren cxeMa PacueTHOe ycCJ0Ble npH NpLHATHIX SHayeHNsAX KoaddulLlieHToB
puc. 47 B oflleM BuAE (npaMeyanne 2)
p i1, A
1 1 a OTcTpoMKa OT KOPOTKHX 3aMhika- z + — 2y 21
i Ik k I~ — L
HEl HA ILOMHAX [POTHBOMONONKHOLO : il o111 2041 =<0,8| 2+ 7 +k (7N
6 KOHIIA JIMHHK 2o 1S R (1) il Frlll
2 Iull a Otcrpoiika OT KOPOTKHX 3aMBIKa- 21 Zors+ Zop ;
HUM Ha [UMHAX Huswero (cpelLHero) . + Exxp1 2 ~0.85( ! +20n -+ Zrp1 (8)
] HANpPSXKEHUS MOACTAHIMHA HA OTBETB- Zony < T (@) c31 St ko Br,vpi
NIeRHsX ¢.81 R
z z
3 I, °n Zape 2
T o I, 211, Zgpe
Ry ke Reorpe 2c31<0,8 k—-l—k— k_p_ 9)
Zem << B0 (3) I Il T.TP2
/2y z k4
o ~ < 11 I
4 11 a OTcTpolKa OT KOPOTKHUX 3aMblKa- z; 2 zm 0,5z, 2231(\:0’85 k—-—l——k———]-k—— +
Huil Ha mwmEax n/ct. B npu ABYX et 7 Tl il Pyl
0 JIRHAX  HA  yuacTke njet. B — n_ Tl Tl Tl TV 4 0.43
n/cr. B ZealSsS T+pF0 ) + 2= (10)
k -2
TV
o 2 2 z
5 OTCTpoiiKa OT KOPOTKOTO 3aMbl- E—L+ z I mn 7 P2 - 2y 2 A Zeps
KaHHA HAa I1IMHAX Husmero (cpej- " Tl ol R T.TP3 2.41<0,85 k——!-k— T TE (1
HEero) HAUpsKeHHd n/cT. b Zoag < TFB+0 (5) ! Il i #rTes
F-4 z | —a
11 311
z +— 4+ TZmt o 2y 2\
" PV ke ™ Ry n e S0,85( 21+ =7
6 a Coraacosanue ¢ nepBoil CTYNeRbIO |z, 51 < g0 vre— Tl el
3aHUTHl 4 TIPH KAackKaJHOM OTKJIIO-
YEHHH IOBPEXKEHUS HA Tapalieb- | —o | —a / 2m . 2l sz
i 11 c.34 11 i1
HOH NUBEHU <+ z (2. g — 2y — 2 +0,78{ 7/— + (12)
Ry 2uT R Beat ™ A 2 ; Kk'““ k'Tu+ o
€= s
(6)
TlpeMevuaHua:
1. B TaGunie AaHbl BLIpaXKeHAs LS onpefelieHAs CONPOTIBNeHuN CpaGaTHBAHAA IPHMEHHTENBHO K 3al(HTe [ MapaifensHbX JHERA ¢ OTBETBACHHSMH MO CXeMaM DHC. 47,
2. IlppisiTele 0603HayeHns M 3Hadedust KO3 $HHUHEHTOB AaHBl Ha puc. 45 B B ApEMeYannn 2 K TabJa. 8.
3. PacueTHble BRIpaXKeHHs AJHBI AU CJy4as PaBEHCTBA COMPOTHBJEHHI 11apa/liieTBHbIX JIHRI OAHOTO y4acTKa,
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Piic. 48. Tlpumepw onpefenexust xoshHUHEHTA TOKOpac-

NpefeeHus ke ANS NapajieJbHBIX JHHHH C OTBETBJIEHHAMM
no puc. 47.

(cpenHero) Hamps:KeHHS NOACTAHLUMH Ha OTBETBJGHUH, TO
yKa3anHoe YCJ0BHe JOMKHO GBITH 3aMEHEHO CoIvacoBa-
HUEM ¢ ObICTPOJeHCTBYIOIIEH 3aIUUTOH 3JEMEHTOB CTODOHBI
Huzlero (Cpeanero) HaNpsiKeHHsi pPacCMaTpHBAaeMOH Noj-
CTaHILHH.

8. B Tex cayuasx, Korjga BTOpas CTYNeHb 3allUTH,
BKJIOYEHHOH Ha CYMMY TOKOB [BYX NapaJJejbHbIX JUHUH
(puc. 47,6), BLIGpaHEAS TIO VCJOBUSM CENEKTHBHOCTH B pe-
KuMe paBoOThl 0Beux JuHui Ha yuacTke n/ct. A —nfer. B
(nm. 2—5 Ta6a. 11) He ynoBJETBOPSieT TPeGOBAHHIO YYB-
CTBHUTEJBHOCTH K KOPOTKHUM 3aMBIKaAHUAM B KOHLEe 3alllu-
11aeMOro yyacTka npH paboTe OJHOH JIMHHM Ha YwacTKe
n/et. A —njer. B, B cxeMax [LOKHO GBITh IPeNyCMOTDEHO
H3MeHEHHEe CONPOTHBJEHHMS cpabaTbiBaHUsS B pexHMe pabo-
THl OfHOR auuun (npuioxkemue VIII). Ilpm stom compo-
THBJeHWe cpabaTbiBAHHS BTOPOH CTYNEeHH, Ha KOTOpoe
NepeKaIoyaeTcsa 3aliuTa noc/e OTKIIUYEHUd napa.n.nenbﬂoﬁ
JIMHHH, OnpejesseTcs No Buipa)keHuaAM Taba. 10, mm. 3—7
AJsl pacyeTa 3aluT ONWHOYHKIX JHHUH C OTBETBJIEHHAMY.

9. Onpenesenne CONPOTHBJAEHHH cpaGaThiBaHHS 3allid-
Thl B CJMIO2KHBIX CETAX, KOrja HUCIOJb30BaHue AJjsa sTolt nHeau
BblpaxkeHuit Taba. 10 u 11 oOKaxeTcs 3aTPYAHHTENbHBIM,
MOXKET TIPOH3BOJIUTLCH HEMOCPEACTBEHHO Yepe3 Halpaxe-
HMA M TOKH B MeCTe YCTaHOBKM 3allUTHI B PACUETHHIX IO
CEJIGKTHBHOCTH YCJOBHUAX, KOTOpble MOryT 6BbITH BBHIUHCJIEHBI
no oflKUM BEIDAXKEHHSIM MJH C IOMOLUBIO MOJAENH IOCTOAH-
HOTO TOKa.

10. TlapameTprl cpabaThHIBaHHS NYCKOBLIX OPraHOB,
BBINOJIHEHHBIX C IJIOMOILDBIO peJie TOKAa, HanpsXeHHsd H Cco-

7*

NIPOTUBJIEHUS, KOTOPblE B PSAAE CXEM MHCIOJNB3YIOTCH TaKXKe:
B KayecTBe TpeTbell CTYNEHM 3alUMTHl (CXeMBl 1O puc. 1—5,
13—15, 17, 20 u 21), ompemensioTcss 1O BHIPAXKEHHAM
(4)—(12), npuBeneHHHM B pasl. A, m 15.

ITpu sToM AN SaLUTH NapasesibHbIX JIHHUH, BKJIO-
UeHHOH Ha TOK OJHOM JHMHHH (puc. 47,a), HoJZeH pac-
cMaTpUBaThCsl pEXHM, KOrAa Ha 3allMIaeMOM YydacTke
n/ct. A—nfer. b pa6oTaeT TOMBKO OfHA JHHUS, a A%
3allUTh], BKJIOUYEHHOH Ha CYMMY TOKOB NapajjlelbHBIX k-
Huit (puc. 47,6), — peXuM, KOrja Ha 3aliHIlaeMOM Yyya--
cTke paboTaOT nBe JUHUH.

Pacuer comnpoTuBieHufl cpaGaThiBaHusi TpETbed CTy~
TMeHH W NapaMeTPOB IIyCKOBHIX OPraHoOB cJiefyeT NpOH3BO-
IUTh C Y4eTOM Camo3allycka HAarpy3ku DOACTAHIUA Ha
OTBETBJIEHHAX INPHU BKJIOUEHHH 3al[HINaeMO#l JIMHHH CO
CTODOHHI, TAe PACHOJIOXKEeHa paccMaTpuBaeMas 3alluTa.

11. Bo BceM ocraspHOM (IpOBepKa YYBCTBHTEAbHOCTH
BTOPO#l CTYNEHH 3AlIUTH, NMPOBEPKAa UYBCTBHUTEJILHOCTH My-
CKOBBIX OpPTaHOB H TpeTbell CTYNEHH 3allUTHl, COrJIAcOBa-
HHE BTOPOM CTYHEHH AUCTAHIMOHHOM 3alIUTHl C 3AIUUTAMH
TOKAd M HalpsKEHUs, YCTAHOBJEHHHIMH Ha NpeablAYLIUX
JIMHMAX, BHOOD CMeLleHHSt XapaKTEPUCTUKH peje IOJHOro
conpotuBaenns tuna KPC-111, onpepenenne BTOpHYHOrO
COMPOTHBJEHUST cpaGaTHBaHUA pelie, BHIGOD BbIAEPHKKU Bpe-
MEHH BTOPO# CTYNEH¥ 3aIUTHI, BKJIOUEHHOH Ha CyMMY ToO-
KOB JABYX mapajlelbHbIX JHHHA ¥ T. J4.) pacyeT NpPOHU3BO-
JIHTCS TaK Ke, KaK W JiJisl 3allUT COOTBETCTBEHHO OXHHOY-
HHIX M TNapajjiefbHbIX JHHHR Ge3 oTBeTBJeHHiA (pas3a. A
u b

I'. OCOBEHHOCTH PACYETA JHCTAHIIHOHHOW 3ALINTHI
JUHHUM 110—330 v, PABOTAIOIMMX HNO CXEME BJIOKA
TPAHC®OPMATOP (ABTOTPAHC®OPMATOP) — JINHHSA

1. Huxe paccmarpHBaloTcsi OCOGEHHOCTH pacyueTa AH-
CTAHUMOHHOR 32LHTHI, YCTAHOBJEHHOH CO CTOPOHHI TPaHC-
tdopmaTtopa (aBToTpaHcopMaTopa) c coeauHeHHEM 0GMOTOK
YA-11 (YYA-12—11) Ha JuHHAX, paGoOTalOMIHX IO cXxeMe
GJI0Ka ABYX- WIH TPexoGMOTOYHEIl TpaHcthopmarop (aBTo-
TpancpopMaTop) — AHHEA (puc. 49), IPH HCIOJIB3OBAHUK
JJisi TMTAaHHA 3aWMTH  TPaHCHOPMATOPOB HANpSKEHUS,
VCTAHOBJICHHBIX CO CTOPOHH OGMOTKH HM3DIEFO WM CpeX-
Hero HampsiKeHust Tpanchopmaropa 6J0Ka.

2. Vicnonb3oBanue AJst AUCTAHUWHOHHOHN 3aliHTH JHEHH
TpaHcOPMATOPOB HANpPSIKEHHS, YCTAHOBJEHHHIX Ha CTO-
poHe HM3LIEro WJH CpeJHero HampsKeHHs TpanchopMaTopa
(aBToTpancdopmaropa) GJOKa, H BKJIOUEHHE B CBA3H ¢ 3THM
TpancdopMaTopa (aBToTpaHcopmaTopa) GAOKa B 30HY
3alLLUTHI NIPHBOJHT K COKpAleHWIO NOJIH JIMHHH, OXBaThiBae-
Mot mepBO#l (6e3 BBLIIEPIKKH BpEMEHH) CTYNEHBIO 3alLHTHL,
W CHHXEHHIO YYBCTBHTENBHOCTH BTOPOH. H TpeThel cTy-
neHei.

YxasanHoe oOGbsicHsieTca TeM, 4YTO:

a) He3allMLIEHHAs1 NepBOH CTYHeHbIO dYacTh O6J0Ka
Tpanchopmarop (aBroTpaHc(OpPMAaTOp) — JIHHHUS, PACNosIo-
’KeHHas1 B KOHIle JIMHUHM M paBHast m(Zrp-+2x), Gojblue,
ueM He3alUMIUEHHAs 4YacTh JHHHH M2y, TIPH INPUMEHEHHH
718 mocheaHel OTAeNbHOA 3amuTH (ra. 3, pasa. A, m. 5);

6) COmpOTHBJIEHHe Ha 3aXXUMaxX pese 3amuTH 6/0Ka
TpaHcopmarop (aBroTpaHcdOpMaTop) — JMHHS TpPH  TO-
BpeXJEeHUH B KOHUE JHHHH (Zrp=+-2x) yBeNHUMBAETCHS IO
CPaBHEHHIO C CONDOTUBJEHHEM Ha 3aXHMax pejle OTAelb-
HOM 3alIUTH JHHUU Zn B GoJsblieil CTENEHH, YeM COMNpPOTHB-
Jepue cpabGaThiBaHusg BTOPOM CTYNeHH SamuTH 6.10Ka IO
CPaBHEHHIO ¢ COMIPOTHBJEHHEM cpabaTeIBaHUS BTOPOiHl CTY-
TIeHH OTAEJbHON 3aLIUTH JIMHHH, a COMpOTHBJEHHe cpaba-
THIBAHUSl TPeTbed CTYHeHW 3alluThl G6I0Ka M OTAEIbHOMR
3AUIMTH! JIMHHA TIPpAKTHYECKH OJHHAKOBHI:

B) Npu HaJuuuy Ha TpaHchopmarope (aBroTpanchop-
marope) 6/0Ka BCTPOEHHOTO PEryJNHPOBAHHS HaMpAKEHHS
MOJ HArPY3KOH 3HAYeHUs NEPBHYHOTO CONPOTHBJEHUA cpaba-
THIBAHHS 3aUlUTHl M BTOPHYHOTO CONPOTHUBJIEHHs cpalba-
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Puc. 49. TIpumepn cxeM ceTH ¢ Y4yacTKOM, paboTaiolum
6/10KkOM TpaHcHOpMATOP — JIMHUS.

2.1 Z5.p— CONPOTHBIEHHs JHHMH; Z,., — CONPOTHBICHHE TpPaHC-

dopmaTopa (asToTpamchopmartopa) GJsoka; Zpp2 — MHHHMaJbHO

SKBHBAaJIEHTHOE CONPOTHBJEHHEe MapajjesbHO paboralomiHX TPaHC-
dopmaropos Ha n/cr. B.

THIBaHHs peje B pacyerax CelneKTHBHOCTH M 3HaUeHHs
NEePBUYHOTO COTIPOTHBJEHHS Ha 3a:KUMax 3allUTH H BTO-
PHUHOTO CONpPOTUBJIEHUS Ha 3a)KUMaxX pese B pacuerax IyB-
CTBUTENLHOCTH ONPEASTAIOTCH /st PA3JHYHEIX (pacyeTHbIX)
aHAUYEHHH CONIPOTHUBJIEHUS 4 Koa(pduUueHTa TpaHcHopMauun
TpaHchopmaTopa (asToTpaHcdopmaropa) GJoKa.

3. Jlas 6aokoB ¢ TpaHchopmaropaMmu (aBToTpaHcdop-
MaTopaMu), HMEIOUIMMH BCTPOEHHOE pPEery/JMpoBaHHe Ha-
NpSIKEHHUS I0J Harpyskoil, compoTHB/eHHe CpaGaTHIBAHHS
3alHTHl, NPHBEJEHHOE K CTOPOHE BHICLIEFO HANpPSKEHHS
6JI0Ka, PacCUMTHIBAETCS C YYeTOM HAHMMEHbLIEro BO3MOXK-
HOTO TpPY PeryjaHpoBaHHM CONPOTHBJEHUS TpaHchopMmaTopa
(aBTOTpaHcoOpMaTopa), BTOPUUHOe CONPOTHBJEHHe cpaba-
ThiBaHUA pene [onpepensemoe mo (20)—(22)] B wensx
YUpOUIeHHs] pacyera — ¢ YYEeTOM HauOOJbIIEr0 BO3MOX-
Horo Kostduunedta TpaHchopMmamud TpaHcpopMaTopa
(aBTOTpaHchopmaTtopa) Oiaoka (mn. 4 u 5). Pacuer uys-
CTBUTENBHOCTH BTOPOH CTYNEHH 3aIUUTHl U NYCKOBBLIX Opra-
HOB NPOU3BOAMTCA MO BTOPHYHBIM BeJHUYMHAM, OMNpejessie-
MBIM B COOTBETCTBHMH WJM N0 aHajorud ¢ (20)—(22); npu
5TOM YYuTHIBAeTCsl HaHGOJbIlee BO3MOXKHOE NPU PEryJaupo-
BAaHHH CONPOTHBJIEHHE M HAaHMeHbUIHH Koa(D(dHIMEHT TpaHc-
dopmanny TpaHchopmaTopa (aBTOTpancdopmaropa)
6/0Ka.

OnxHako B ciyyasix, KOrja yKasaHHBIH MeTOJ pacueTa
OPHUBOJUT K HENOMYCTHMOMY 3arpyOJeHHIO 3alluThl, Tpe-
6yeTcsT MPOU3BOAUTL O0Jiee TOYHBIE PAcuUeTH C YueTOM JeH-
CTBHTE/BHBIX, BO3MOJXKHEIX TIPH pEryJHpPOBAHHH COYeTaHHH
3HAuUEHHA COTPOTHBJAEHHA M Koapduuuenta TpaHchopma-
1uH TpaHchopmaropa (aBToTpaHcdopmaTopa) 6/oKa, oGec-
NEUUBAIOHX HaUMeHblllee 3HaY€HHE BTOPHYHOTO CONPOTHB-
JIEHHsl Ha peJde B YCJHOBUSX, PACUETHHIX [0 CEJEKTHBHOCTH,
1 Haubonbllee 3HAYEHHE STOTO- CONPOTHBJEHHSA B YCJAOBHAX,
PacyeTHHIX [0 YYBCTBUTEALHOCTH.
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4. PacueTHble Bbipa)keHHs AJs OMNpejefieHUs MepBHY-
HBIX CONPOTHB/AEHHA cpaGaTBIBaHHA NepBoil 2., M BTO-

po# zcl_ls CTyNeHe#t AHCTAHHOHHOH 3alMTHI JHHHE, pa6o-
TaOWKUX 1o cxeMe GJjoka TpaHcopMmarop (aBToTpaHcdop-
MaTop) — JMHHS, NpABeleHsl B Tabua. 12,

3HaveHnss Ko3(pPUUHEHTOR TOKOpacnpeleneHHs &q,
BXOAfIIIHX B pacueTHble BEIpaxeHns Ta6a. 12, ompene-
NFIOTCA AHAJOFHYHO TOMY, KaK B 3allHTe OAUHOUHBIX JIM-
gufi (puc. 37).

B kauecTBe conpoTHBAeHHA cpabaThiBaHHS AJs BTOPOH
CTYNEHH 3alllWThl NMPHHHMAeTCs HaHMeHblllee M3 COMPOTHB-
JIeHHH, NOJYYeHHBIX IO TNpPHBELEHHBIM pacyeTHbIM YcCJa0-
BHSM.

Boipaxenusi Ta6a. 12 cocTaBneHbl AdAs cliyyaeB:

a) BKJIOWEHMs] paccMaTpuHBaeMON 3aWUTHL Ha TpaHc-
(opmaTophl HanpsxKeHHs, YCTAaHOBJEHHble Ha CTOPOHE HH3-
1ero HamnpsiKeHHst TpaHcdopmaTtopa GJoka ABYyXo6MOTOU-
HBfi TpanchOpMaTOP — JIMHHSA HIH TPexXOOMOTOUHBIi TpaHC-
dopmarop (aBTOTpaHCHOPMATOP) — NHHHSA, B MNOCHAELHEM
cjyyae — NPpU OTCYTCTBHH NHUTAHHS €O CTOPOHBI CpelHEro
HanpAXKeHUs YJH PABEHCTBE HYJIO COMPOTHBJIEHHS ero 006-
MOTKH HH3LIEr0 HaNpS2KeHHS;

6) BKJIOYEHHS paccMaTpHUBaeMOH 3alMTH Ha TpaHC-
¢opmMaTopsl HaOpsiKeHHs!, YCTAHOBJICHHBIE HA CTOPOHE Cpel-
Hero HanpsikeHusi Tpancopmaropa 6s0Ka TpPexoOMOTOY-
B TpaHnchopMaTop (aBTOTpaHchOpMAaTOp) — JHHUS MNpH
OTCYTCTBHM IMHTAHHSA CO CTOPOHBI HH3WIEr0 HAaNpPsIXKeHHs
WM PaBEHCTBE HYJIO CONPOTHBJEHUS ero OGMOTKH cpel-
HEeTO HamnpsKeHHs.

Beipaxkenust Ta6a. 12 Moryr GHITh MCHOJB30BaHbI TaK-
}Ke M JJI pacyeTa 3aluTHl JIUHUM GJIOKA TPeXOGMOTOUHBIH
tpaHcdopmaTop (aBTOTpaHcHOPMATOP) — JHHHS IPH Tpex-
CTODOHHEM IIMTAHHH W HepPaBeHCTBe HYJIO CONPOTHUBJEHHS
o6MoTku Tpancdopmaropa (aBToTpaHchopmaropa), co cTO-
POHbI KOTOpOi# YyCTaHOBJEHLI HCMOJb3yeMbie IJIf 3aLUHTHE
TpaHchopmaTopsl HanpskeHusa. Ilpu 3ToM 3salMTa BLHIOA-
HsIeTCA ¢ KOMIeHcanueHl NafeHHs] HaTIPSXKEHHs B CONpPoO-
THUBJIEHHH OGMOTKH TpaHc(opMaTopa MJM aBTOTpaHc(hop-
Maropa, Ha CTOPOHE KOTOPOY YCTaHOBJIEHH TpaHcpopMa-
TOPH HATIPSIKEHHS, HCNOJB3YEeMHe iJs 3alMTH (cxeMa o
puec. 23). B aroM ciayuae NOX Zrpi HaAO NMOHUMATb COMPO-
THBJIEHHEe OGMOTKM BBICUIEr0 HampsDKeHHs TpaHchopMaTopa
(aBToTpancthopmaropa) GJOKa.

B Tex caydasx, Korza BTOpas CTyNeHb AHCTaHIMOH-
HON 3aIUuTH, BrIOpaHHasd MO yKasaHHHM B Tabm. 12 ycao-
BUSM, He YIOBJETBOPSieT TPEGOBAHHIO YYBCTBUTENBHOCTH,
Lenecoo6pasHo ee CONDOTHBJEHHE <cCpabaThiBaHHsS W BHI-
IepKKy BPeMeHH BbIGUPAThb B COOTBETCTBHH C YKA3aHHAMH
pasig. A, m 11,

5. CompoTusienus cpaGaTHIBAHUS pejie Z¢.p ONpefets-
IOTCS HCXOAS M3 NEePBHYHBIX CONMPOTHBJAEHHH cpabaThIBAHHA
3alMTHl 2¢.3, PACCYMTAHHBIX B COOTBETCTBHH ¢ Taba. 12
O CAEAYIOIUM BHIDAXKEHUSIM:

NpH BKJIOYEHMH 3aLIUTHI HA TpaHCHOPMATOPHI TOKa H
HanpsKeHUs, YCTAHOBJEHHBIE €O CTOPOHBI HH3IIENO HaIps-
JKeHHs. TpaHchopmatopa G6JIOKa,

(1)
n
- (20)

Ze,p = 9 2¢.3)

(1)
3ny nep
TP BKMIOYEHHH 3alUMTHl Ha TpaHcHopMaTopel Hamps-
XKeHHs, YCTAHOBJEHNEE CO CTOPOHBl HUSIIETO HaNpAXKEHWS,
H Ha TpaHchOPMATOPHl TOKA, YCTAHOBJEHHBIE CO CTOPOHBI
BhICIIErO HamMpsKeHMs TpaHcdopmaTopa (aBTOTpaHChoOpMa-

Topa) 6J0Ka,
nl®)

Zep™ "= . 2eay 21
v 3 ng.[) n'rp y ( )
NpPH BKJIIOYEHHM 3aUIMTH Ha TpaHc(opMaTopsl Hanps-
XKeHHs, YCTaHOBJIGHHbIE CO CTOPOHBI CPERHEro HaNpsKedus,



Ta6auna 12

PacueTHEIe BbipaweHus IiIs onpeleieHHA COUPOTHBIEHHI cpaGaThiBaHHA MEePBOH H BTOPON CTymneHe it
NHCTAHIHOHHOH 3amAThl JHHHA 6J0Ka TpaHchopMarop (aBTOTpaHcHOPMATOP)—IAHHUA

A 5 PacueTtHoe BbipaXe¢HHEE
£ Eg %“’2 PacyeTHOe yCJIOBHE
-
: 55 & Gy b o6men BHxe 1pH NPRHSATHX (?1}?:1;:3“;) K03 pHIKEHTOB
2] Oaw Sda L
1 I }a, 6,| Orcrpoiixa oT KOPOTKHX 3a- Zepr 2, .
8 | MbIKaHM{ Ha IMIHHAX NPOTHBO- 2l e 1 2,51 0,85(zep1+2,,) (5)
TI0JIOKROrO KOHIA JIMEHE c3l™= 14p+-8 M ©2 g
l—a | 0 ~ 0,66
2 I a CoraacoBanue ¢ mepBoii Zeprt+ 2, + 2 Zc.a33 2g.51 < 0:85(2rp1t2z;1) + by 282
CT 3ALIUTHI . 11
yUedblo 3alUThl 3 Zoa < TFEL3 2) ©)
3 0, 8 | Otcrpoiika OT KOPOTKHX 3a- 0,5 H o~ 0,43
MBIKaHBH Ha mwHAx n/cT. B Zrpat 2, ti  Zn2 2051 < 0,8%zepit2, )+ 3 1 Zn2
npH ABYX JHHHSIX Ha yuacT- | i o~ 3 T
ke n/cT. 5—mnjer. B c.3l I+B+3 @) Q)
4 a, 6, | OTCTpoiKa OT KOPOTKHX 3a- 1 z
i —_— I ~ Tp2
8 | MbIKaAHil HA MIMHAX HH3ILEro Zep1 +2 5+ 7o wp 2702 241 < 0,85 2otz + Foon )
(CpefiRero) HampsKeHus o< : (4) TP
n/er. B s I+4§+0 ®)

Mpumegauns:

1. B TabnHue AaHsi BbipaxkeHds NJs onpele/ieHAS CONPOTHRJICHHN cpaGaTBIBAHUA OpPHBMEHHTEJbHO K 3allure | JiHHEH, paGoTajoUUX GO~

KoM TpaucdopMaTop (aBTOTpaucdopMaTop)—/MHHSA, B CXeMaxX NoO pHC. 49

o

. 25y —MHHHMAJILHOG BO3MOXHOE NPA  PEryJHpOBaHMM CONMPOTHBACHAE TpaHcdOpMaTOpa (aBrorpatcdopmaTopa) MeXKAY CTOpoHOH ero

BRICUIErQ HANpPSKeHAs (CTOPOHA 3aUlAILAeMOH JIHHHH) H CTODOHOH, rle yCTaHOBJIEHHI TPaHCHOPMATOPE! HANPSKEHHs, HCIO/b3yeMble JS 3aUHThI;
ocTa/bHele 0603HAYeHHA H 3HAueHHS KO3(h(dHI{HeHTOB XaHH Ha pHC. 49 H B npuMedaHuu 2 K Ta6J, 8.

4 na TpaHchopMaToepbl TOKA, YCTAHOBJIEHHBIE CO CTODOHBI
BbICIIEro HanpsKeHus TpaHchopmaropa (aBroTpaHcdopMa-
Topa) OJoKa,

(B)
n
2 (22)

Zeyp = Z¢,3s

(c)
m! Ry

nje Z¢.; — COTPOTHBJEHHe CPabATBIBAHUS 3aIUTHI, ONpe-
JejsieTcss 1o BhipaxeHusM Ttaba. 12;

Nyp — Ko3ppuuMerT TpaschopMauun TparchopMa-
Topa OJoxa MemxXJy CTOPOHOH eno BhICINEro
HaNpsKeHHsT (CTOPOHA BalUMIAeMOH JIMHHHM)
¥ CTOPOHOH YyCTaHOBKM TpamcdopMaropa Ha-
TpsxkKeHusd; B leasx OoJbluedl HaZEKHOCTH
JOJI2KEH YUUTBbIBAThCA MAaKCHMAaJbLHO BO3MOXK-
Hulf kO9(hdHLUHeHT TpaschopMauyuy, KOTOPHIA
MOXKET MMeTb MECTO IIpPH DPEeryJHpOBaHHU Ha-
NpAXKEHHS;

a0 g ) kosdipuuments Tpanchopmanun Tpanchopma-
TOPOB TOKa, HAIOJAB3YCMBIX IJs 3alLHTBI H
YCTAHOBJEHHEIX COOTBETCTBEHHO Ha CTOPOHAX
HHM3IIEro H BLICUIETO HANPSIKEHHs TpaHcdop-
Matopa (aBroTpaHcopmaropa) Oaoka;

nfi“)u nff)——moaq)mwmueﬂm TparchoOpMalMy Tpaxchopma-
TOPOB HAMpPSXKeHMS, HCIOJNb3YeMbIX AJS 3a-
I¥THL ¥ YCTAHOBJIGHHBIX COOTBETCTBEHHO Ha
CTOpOHAX HH3ilIero H CpeaHero HalpAXKeHUs
TpanchopMaropa (aBToTpanchopmaropa)
fJtoKa.

Bripaxenuss (20)—(22) cocraBieHbl HCXOAS H3 TOTO,
yTo 3alllyTa BKJOyaercs (ra. 3, pasa. A, nmm. 2, 3, 4 u 7):
a) #a (asHble HaMpSAXKeHus OTHOOHTEJNbLHO HYJIEBOM
TOYKH CHUCTEMBI IIPH HUCMNOJAb30BaAHWH IJIA 3alllUThl TpaHc-
¢opMaTOpPOB HAMPSXKEHHS, YCTAHOBJEHHBIX HA CTOPOHE

HU3LIEr0 HanpsiKeHus Tpancopmaropa (aBroTpaHcdopma-
Topa) GJaoKa;

0) Ha MexaydasHble HaANPSXKEHHA NPU UCIHOJb3OBAHHU
AJs 3alATH TParcHOpPMaTOPOB HANpPsXKEHHs, YCTaHOBJeH-
HBLIX Ha CTODOHE CpeJHEero HalpsxKeHHs TpaHcdopMaTopa
(aBrompancthopMaTopa) Gioxa;

B) Ha pasHOCTb TOKOB IO pHC. 25,0 NpH KCIOJb30Ba-
HEH AJ9 3al(UThl TpaHchOpMaTOPOB TOKA, YCTAHOBJEHHBIX
Ha CTOpPOHE HHM3WIEro HanpsKeHus rpaHcpopmaropa (aBro-
TpanapopMaropa) 6JoKa H COSIMHEHHEIX B TPEYTrOJBHUK;

r) Ha pasHocTs (as3HbLIX TOKOB NPH HCIMOJNbL30BAHUH
AJIs 3alUThl TPaHC(pOPMATOPOB TOKA, YCTAHOBJEHHBIX Ha
CTOPOHE BBICUIErO HaNpsKeHus TpaHcdopMaTopa (aBro-
TpaHcopMaropa) Guoka.

6. Ilpx npuMeHEHHM B KayecTBe IHCTAHIHOHHOrO opra-
Ha 32IIMTHl HANPABJIGHHOTO peJsie COMPOTHBJEHHS Ueneco06-
pasHO MONO/Ib30BATH peje C YIVIOM MaKCUMaJsbhO# uyB-
CTBUTEJNBHOCTH Quaxc.u=75° TaK KakK YroJd CyMMapHOTO
conpoTHBJEHUS TpaHchopMaTopa (aBrompaHcopMaropa)
M JUHAH OJOKAa H COOTBETCTBEHHO YIOJ COIPOTHBIAGHMS,
NMOABOAUMOrO K peJle NPH MNOBPEXJeHHH B KOHIE JHHUH
6/10Ka, GJM30K K 3TOMY 3HAUEHHIO.

7. Bo BceM oOcCTajbHOM (COrJIacOBaHHe BTOPOil CcTyne-
HY DUCTAHUWMOHHOH 3alMTHI C 3allUTAMH TOKa M Hamps-
JKEHUS, YCTAHOBJGHHBIMYM Ha IpPeABIAYUIHX YyYacTKax, BHI-
6Gop BBLAEDKKHM BPEMEHH BTOPOH CTyNeHH 3alllMTbl, TPOBep-
Ka YyBCTBHTE€JHHOCTH BTOPOH CTYHEHH 3allUTHl M IYyCKO-
BBIX OpPraHoB M T. A.) pacyer NPOH3BOMMTCA TakK Ke, Kak
VISl 3alMTH ORMHOYHBIX JUHHH (pa3i. A).

JA. OCOBERHOCTH PACYETA AOAHCTAHUHOHHOM 3AIHNMTHI
JHUHHUWH 856 x8

1. OcobennocTd pacyeTa AUCTAHIMOHHOR 3alUTH JHU-
Huft 35 k8 (B ceTEX C MaJbIM TOKOM 3aMBIKAHHS Ha 3&M-
JII0) CBSI3aHBL C HEOGXOMUMOCTBIO YueTa [JBOHHBIX 3aMbI-
KaHu#l Ha 3eMJI0.

101



Omnpenenenne nepBUYHLIX CONPOTHBJEHUN cpabaThiBa-
HHsl NepPBOMl M BTOPOH CTynmeHed NHUCTAHUMOHHOH 3alIUTHI
C TOKOBOH KoMmueHcaiueil (cxembi mno puc. 27—29 u 31,
32) NOJKHO TPOH3BOAMTLCA C YYETOM KaK MeXAydasHbix
KOPOTKHX 3aMblKawuil, Tak M JBOHHbIX 3aMblKaHHH Ha
semao. ITockoabky B cxXeMax ¢ TOKOBOH KOMNeHcaunued Ha
y4acTKax, ri1e HMeeTcsi TOK HYJeBOH MHOoC/eJ0BaTeNLHOCTH,
CONpPOTHBJIEHHE HA 3aXXHMax 3allHTbhl NPH QBONHOM 3aMbi-
KaHHH Ha 3eMJIO, TaK e Kak M NpH MexJAy(pasHHX Ko-
POTKMX 3aMLIKAHHAX, MPOMOPIHOHAJNBHO pPACCTOSHHIO OT
MeCTa YCTAHOBKH 3alUMTHI JO MecTa NOBpPEXIeHHs, TO pac-
geT TNpH JABOHHOM 3aMblKAHWH Ha 3eMJI0 NPOH3BOIUTCA
HCXOAS H3 TeX XKe YCJOBHH M BbIpa’KeHHH, YTO M NpH MEeX-
Ay}a3sHOM KOPOTKOM 3aMbiKaHuH (Taba. 8 — ans oguHOu-
HBIX JIHHIH, Taba. 9 — A napajJebHBIX JHHHD, Ta6ua. 10
# 1l — aaa nuHufl ¢ oTBerBAeHHAMHM, Taba. 12 — past au-
"ufi 6J0Ka TpaHchopmarTop — aAuHuA). PacueTHbiM BHAOM
TI0BpeKAeHHsT IBUTCA TO, KOTOpPOMY GYAYT COOTBETCTBOBATH
HaHOOJIbIIHE 3HAYEHHST KO3 (DULHEHTOB TOKOpaclpexeeH s,
Has onpeneneHust koagpuuUHEHTOB TOKOpacnpeneseHus NpH
LBOHHBIX 3aMBIKAHHSIX HAa 3eMJII0 B peaJbHOM pPeXHME pa-
60Thl AOJKHBl ObITh BHIUIICAEHBEI COOTBETCTBYIOLLHE TOKH,
KOTOpbie MOTYT ObITb ONpedeseHbl MO BLIPa)KeHHSM, NpHBe-
JeHHbIM B npuioxkeHun X, OupeaeneHue NepBHYHBIX CONpO-
THBJEHHH cpaGaTbiBAHMA AHCTAHLUHOHHOH 3awuThl 6e€3 TO-
KOBOH KoMNeHcanuH (HCNOJB3yeTCA Ha JUHHHAX C OJHOCTO-
POHHMM NHTaHHeM — cXeMbl no puc. 30 u 33) npousBoxUTCH
no MexAyhasHbIM KOPOTKMM 3aMbiKaHHAM. [lBOHHBIE 3aMBI-
KaHMA Ha 3eMJI0 HE YYHTLIBAIOTCS B CBSI3H CO CJACAYIOLIHM:

a) Npu OTCYTCTBHK TOKA HYJIeBOH NOC/]el0BaTENbHOCTH
B MeCTeé YCTAHOBKH 3alUThl (3allHTa OCTaencs BKJIOYEH-
HOH Ha MexnaydasHoe lanpsKeHHe) CONPOTUBJIEHHS Ha
3aXKHMaX 3alLUTH! [PUMEDPHO PABHBI TAKOBLIM MHPU MeXIy-
(a3HBIX NOBpPEXKAGHUAX B TEX K€ YCJAOBHSX !;

6) Npx HaAMYMK TOKAa HYJIEBOH INOCJAeL0BaTENHHOCTH
B MeCTe YCTAHOBKM 3aLUTHl (3allluTa MepekJioyaercs Ha
thasHble HaAMpPAMXKEHWS) NOABENeHHe K 3aliHTe CONPOTHBJe-
Huff, NPHMEPHO DaBHLIX TAKOBBHIM NpPU MexI1ydasHbIX mno-
BpexcIeHusax, obecrneyuBaercss BLINOJHEHHEM CXeMbl 3ally-
Toi (ra. 4, pasn. B, onucanue cxeMsl no puc. 30, m. 2).

2. Kosppuuuenr xommneHcauMd B CXeMax C TOKOBOH
komneHcaued (puc. 27—29 u 31, 32) onpegeasiercs no
BBIPaKEHHUIO

20 — 21

k= 32,

, (23)

rge ) U 2o — COOTBETCTBOHHO CONPOTHBJGHHSA NpPAMOH H
HYJEeBO# 0CJAeJOBATENLHOCTE 3alluliaeMo-
ro ydacrxa.

3. Tlpu BblGOpe napamerpoB cpabaThIBAHHA NYCKOBOTO
oprana HeoGX0JUMO YUHTHIBATL CJeLYyIOLUHe OCOOEHHOCTH:
a) llepBuuublii TOX cpabaThiBaHWs TOKOBHIX peJe TO-

KOBOI'O NYCKOBOIO OpraHa, BKJIOUEHHBIX Ha (asHble TOKU

(cxempl mo puc. 27, 28, 30, 31 u 33) IONOJIHUTENHHO

K YCJIOBHAM, M3JIOXKEHHBIM B pasi. A, n. 15,2, Bebupaercs

TaKKe MO YCJAOBHIO OTCTPOHKH OT TOK2 B HeNOBPeXAeHHOH

¢aze UpH ABOMHOM 3aMBIKAHHM Ha 3eMJIIO:

10.3> kuluens (24)
e Juen — MaKCUMAaJbHOE 3HAYeHHe NEPBHYHOrO TOKA B He-
MOBpeXIEHHOK (ase NpH JIBOHHOM 3aMbEKAHHH
Ha 3eMJIO0;

ky — KoappuIHEHT

paBHbIM 1,2.
6) TlepBuuHbifi TOK cpabaTbiBaHHSI TOKOBOrO pevie,
BKJAIOYEHHOTO Ha TOK HYJAeBO#l noc/jenoBaTeibHOCTH (pevie

HaaeKHOCTH, IlpPIIHIHMB.eMbIﬁ

VA, B. UepHuH, JleficTBHe AHCTAHUMOHHOM 3al(UTHI HMueE-
HAHCHOTO THNA TPH ZBOAHBIX 3aMBIKAHHAX Ha 3eMJI0 B KOMIIEHCHU-
poBaHHO! ceTH, «DiaeKTphuecTBO», 1941, Ne 1.
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9PTy B cxemax puc. 27—29, 31 u 32) BuiGupaercs mno
YOJIOBHIO OTCTPOHKH OT MAKCHMaJbHOIO PacyeTHOro 3Haye-
HUS TOKa HebGasiaHca /us.paca, BO3HHKAIOLLETO NMPH MeXCAy-
$a3noM KOPOTKOM 3aMbIKaHIIM B MeCTC YCTaHOBKM pac-
CMATPHBAEMOH 3alLUTH:

(25)

rae ku — KO3 PHLMEHT HALEKHOCTH, NPHHUMAETCs pas-
HbiM 1,25;
Ranep — KOpUUHEHT, YYUTLIBAIOWMH NEpeXORHbIH pe-
AHM  (HaauyHe aNepHOAHYECKOH COCTaBJAIO-
el TOKa), MOXeT ObiTh MpuHAT paBabiM 2,0;
Iue.yer — NEPBUUHBLIE TOK HeGasaHoa B HYJEBOM IPOBO-
Je TpaHcHopMaTOpPOB TOKA B YCTAHOBHBIIEMCS
pexuMe ImPi MeTaJHYeOKOM Tpex(pasHoM Ko-
pPOTKOM 3aMBIKAHMM B MecTe YCTAHOBKH pac-
cMaTpHBaeMOMl 3aulMTh, MOXeET ObITh onpere-
JeH B cooTBeTcTBHH ¢ «PyxoBomammmu yka-
3aHufAMM N0  peJeliHOH  3aulure, Bbil. 2.
CryneHyamasi TOKOBas 3alUuTa iyJeBOi Moche-
ROBAaTE/BHOCTH OT 3aMbIKallMH HA 3eMJI0 JiH-
muii 110—220 x6», rvi. 2, n. 15.

HOas rpy60 OpUEHTHPOBOUYHBIX PacyeToB TOK [ug.yer
MOXKeT 6biTh ONpPeRe/eH MO CAeAYIOUleMy BbIPAIKEHUIO, CO-
OTaBJ@HHOMY B MPERMOJOXKeHHH, 4YTO TpaHchOPMaTOph

’c.a=knlu6.pacu=kﬂkanep156.yc'r,

TOKAa YAOBJETBOPAIOT KPUBHIM KpaTHOCTeli TOKa @IpH
109% -noit nmonpeusHoCTH:
[nﬁ.yc-r=konnfi'!'pacq, (26)

rae Rogn — KOADHHUHEHT OAHOTHIHOCTH TpalichOPMaTopoB
TOKAa, KOTOpPBIA B 3aBHCHMOCTH OT KPaTHOCTH
TOKOB KOPOTKOT'O 3aMbIKaHHS M 3HAa4YeHMs CO-
NPOTHBJAGHHH BO BTOPHYHBIX LeNsfAX TpaHcop-
M%mpos TOKa MpHHUMaeTca paBHbM oT 0,5 10
1,0
fi — oTHOCHTENBHAST MaKOEMAJILIIO BO3MOXKHAS IO-
CPEIlHOCTh TpaHCc(POpPMATOPOB TOKA NPU KOPOT-
KOM 3aMBIKAHMM B MeCTe YCTAHOBKH paocoMar-
pHBaeMOH 3alUTHl, MOXKET NPHHHMAThLCH pas-
Ho#t 0,1;
Ipaca — NMepBHUHBIH  pacUeTHBIH TOK METaJJJHYEcKOro
Tpex(dasHoro KOPOTKOTO 3aMbIKaHHd B MeCTe
YCTaHOBKHU paIOOManlH'BaeMOf;I 3aluHUTHI.

B rex cayuasx, korga pene 9PT,, BKMOYeHHOe HA TOK
HYJeBOH NOOMEeJOBATE/LHOCTH, C TOKOM cpabaThiBanud,
BHIGPAHHBIM [0 yKa3aHHBIM YCJAOBHSIM, HeJOCTATOYHO UYB-
CTBHTEJNBHO I[IPH JBOHHOM 3aMBIKAHMHM Ha 3@MJI0, MOTYT
nompe6oBaTLCS  CHelHasibHble MEPONPHATHS: HCIOJIb30Ba-
HHe pese ¢ HACHILALMMCA TPaHOPOPMATOPOM, HPHCOEIH-
Heuue pene 9PT, x tpamodhopmaTopy TOKa uepe3 (HUIABTP,
NpefoTBpAllaIOLIHil NMonajaHHe B pefie BHICIIMX TapMOHHK,
HOMOJb30BAHHE peJie C TOPMOXKEeHHeM, BBeleHHe TOCTIeL0-
BaTeNbHO C KOHTaKTOM pejte 9PT, KOHTaKTa pejie Hamps-
XKEHMS HyJeBOH NOCJeXOBATEJBHOCTH, OMHAKO B NOCJESNIHEM
clyyae NpH BOSHHKHOBEHHH 3aMBbIKaHHSI MexAy d¢asamu
Ha 3alHL{aeMOM YYaCTKe B peXuMe IJIHTENLHOTO 3aMbl-
KaHug Ha 3eMJi0 OAHOH (a3l 3T0 MeponpusitHe Hexpbex-
THBHO.

Crenyer OTMETHTb TaK¥Xe, UYTO NPU HAMHUHH Ha 3aLH-
nlagMoil JMHHM TOKOBOH OTCEeYKH TOK cpabaTviBamus pesie
9PT, moxer OTCTpauBaTbhCs OT TOKa HebajaHnca INpH 3a-
MBEIKQHHM MEXAY (pa3aMu B KOHIle 30HBI, 3alliHilaeMoii TO
KOBOH OTCEUKOH.

B) IlepBuuHOe HanpsKeHHe cpabaThiBaHHA pese Ha-
NpsKeHHus, NepeKaioyaeMbiX Ha (asHble HanpsKegHs, ny-
CKOBOPO OpraHa MO TOKYy H HanpsXKeHHIO (’épene 31PH u
32PH B cxeme no puc. 28 u pevie 36PH un 37PH B cxeMe
no puc. 31} BROMOSHUTENBHO K YCJAOBUAM, HIIOKEHHBIM
B pasx. A, n. 15,0 H COOTBETCTBYIOIFMM BKJIOUGHHIO peJie
Ha MexnydasHole HanpsaxkKeHus, BbplOUpaeTcs TakkKe IO



YCJIOBHIO OTCTPOAKH OT HANPSXKEHUS HeNOBPeXIeHHOH
¢asol mpu ABOHMHOM 3aMblKaHMH Ha 3eMJI0 U BRJIIOYEHUH
pene Ha (a3Hble HaMpPsKEOHHA IO BLIPAXKEHHUIO

Uuen. a3
Ussk — 505 (27)
rae Usen.¢as — MUHUMAJIBHOE 3HaYeHHe MepPBUYHOIO Ha-
MpaXKeHus Ha  HEMOBpeXIeHHOA  dase
B MeCTe YCTAHOBKH 3aIMTHl MPH JIBOHHOM
BaMbIKAHHY HA 36MJVII0, MOXeT OHIThb NpH-
w270 paBHbM 1,0—1,2 Upas.gas;
ky — xo3pOUNMEHT HANEKHOCTH, TPUHUMAEMBL
paBHbIM 1,2.

[pm omnpenesenny BTOPUYHOTO HaNpsAXKeHus opabarhl-
BaHUS PacCMaTpuBAaeMBIX peJsie HaMPSDKEHHS MOJKHO YYH-
THIBATBCA, UYTO MeXKAyQasHble HALDSKEHHA INOXBORATCH
K HX oOMmoOTKaM yepes f0GaBOUHbIE CONMPOTHBJEHHS.

IepBumHoe Hampaxenue cpabaTeiBaHHs peJie Hamps-
JKeHUS, He NepeKVoyaeMHEX Ha (asHble HaNpsKeHUsT (pe-
Je 88PH B cxeme mo puc. 28 u pene 38PH B cxeme mo
puc. 31), a TakXe NEePBATHBLI TOK cpabaThiBaHA TOKOBBIX
pee pacoManpMBaeMOr0 IyCKOBOTO OpNaHa, BBIGHPAIOTCH
B COOTBETCTBHY C HM3JOXeHHLM B pasd. A, m. 156.

r) IlepBuynoe comporuBieHue cpafaTblBaHks —pede
I0HOTO CONPOTHBJIEHUS mycKoBOro oprara (pene IPC —
3PC B cxemax no puc. 29 u 32) JNOMOJHMTENBHO K YC/IO-
HUAM, H3JIOXKEHHHIM B pasia. A, n. 15,8, BhiGupaercs Tak-
e 110 YCJAOBHIO OTCTPOMKM OT CONPOTHUBISHHMST HA 3aXKHMax
peje, BKJIIOYWEHHOTO Ha TOK HEMOBPeXAEeHHOR ¢ashi:

111 Zaau.nen
c.3 Ry

4 ’ (28)

TAe Zaaw.men — TIEPBUYHOE CONPOTHBJIGHHE Ha 3axcHMax
pefe COMPOTHBJEHHA MYCKOBOTO Oprama,
BKJIIOUEHHOTO Ha TOK HENOBPex/eHHOH da-
3B, NMPH TAKOM METAaNIMYECKOM KODPOTKOM
3aMBIKAHAM (XBOAHOM 3aMbIKAHHWM Ha 3€M-
JI0 WM ABYX(a3HoM KOPOTKOM 3aMbiKa-

HUH), HPH KOTOPOM 3TO CONPOTHUBJEGHHE
HMeeT HauMeHbsllee 3HaYeHHe;
ky — KO3 PUIMENT HaJeXKHOCTH, NpPHHHMAETCH
pasubiM 1,5,

Caenyer omMeTyTh, UYTO B (28) MOJIKHO YUMTBLBATBHCSH
fNepBUYHOE COMPOTHBIGHHE HA 3a)KUMax peie IPH BKJIO-
UYeHWH IOCAENHEro Ha MeXnAydasuoe Halpskende. YMeHb-
lleHHe PacyeTHOro COMPOTHBISHMSA Ha 3aKWMax peje He-
noBpexxAeRHON (asel IPU NEPEeKJYeHHH IFYCKOBOTO opra-
Ha Ha (asHele HaNpPAXKeHUS B YCJIOBMAX JBOHHOTO 3aMbl-
Kamud Ha 3eMJVII0 YYUTEHIBAeTCH aBTOMATHYGCKHMM YMeHbIle-
HAeM YCTAaBKY IpH NepekyiovyeHud B 1,73 pasa. Ykasanuoe
OCYILECTBASETCA YMeHblUeHHeM HCNOJIb3YeMOTO YHCJIA BHT-
KOB NEPBHYHON OOGMOTKM aBTOTpaHcCOpPMAaTOpa HampsKe-
HAS pese COmpoTHBVIeHHsA. Ilpu 3roM 30HA., OXBaTbiBaeMas
pesie TP NBOHHBIX 3aMBIKAHHAX Ha 36MJIO, MEHplle, UeM
npu RmPYrMX BHXAX MOBpeKAeHHs, TaK Kak yCTaBKa pede
yMeHbluaerca B 1,73 pasa, MeXAy TeM Kak CONPOTHBJEHHE
Ha 3axHMax peje nospexkAeHHOR ¢aspl (oTHOLNeHHe Ha-
TPSKEHHS K TOKY) OCTaercs INPHMEPHO TAKHM Xe, Kak
ApH MeXLYy(hasHbBIX KOPOTKHX 3aMBIKAHHAX.

4. Iipu BbibOpe OMeEIUEHHS O XapaKTEPHCTHKH peJie
NOJIHOTO COMPOTHBIAeHHUS (pasn. A, n. 14) clepyer y4uTHI-
BaTh, YMO MNeEpexojHOe COMPOTHBJIGHMEe NPH JABOHHOM 3a-
MBIKaHuY Ha 3eMJi0 B GOJILLIMHCTBE CJIy4aeB BO MHOTO pas
GoJibLie, YeM COIPOTHBJICHHE AVIH.

5. ComportuBienue cpabGartbiBanus peJe Zcp onpele-
JAeTCA MCXOAS H3 TNEPBHUHOTO CONPOTHBIIEHMS cpabarhiBa-
HUS 3alUATHE 2.5

iy

Zep= kex n—"a Zec.3

(29)

rie Rex — KoahHUHEHT CXeMBI, KOTOPHIH NMPHU BRAIOYESHUH
peJie CONPOTHBJIGHHS Ha MexunydasHble Hanps-
JKOHHS U Pa3HOCTh (Pa3HBIX TOKOB (IHCTAHLUOH-
HBIH OphaH) paBed 1, a mPH BKIIOUEHHH peie
COMPOTHBJACHHA, Ha Mexny(asHble HanpsKeHHST

# ¢a3Hble TOKH (MycKoBofi OpraH) paBen V3.

Ocraneirle 0603HaueHns Te xke, uto U B (17), pasa. A,
m. ‘18.

5. Bo BceM ocraJbeHOM (IPOBEpKa YYBCTBHTENBHOCTH
3alMTEl U [IYOKOBBIX OPTaHOB, BHIGOp BbIAEPKKH BPEMEHH
BTOpOH CTYNeHH 3alUTHl H T. A.) pacyeT NPOH3BOLUTCS
TaK JKe, Kak W [JIA 3aLIUTH OXUHOMHBIX H NAaPaJlIeJbHBIX
JHHHA ceTefl ¢ GOJBITMM TOKOM 3aMBIKAHHSI Ha 3eMJIO
(pasn. A—I Hacrosme#i riaBer). Ilpomepka UyBOTBUTEJD-
HOGTH MyOKOBBIX pevie TOKA, BKJIOYEHHBIX Ha CYMMY TOKOB
1Byx ¢a3 (pene 7PT B cxemax mo puc. 27, 28 u 31 u
pene 6PT u 8PT cooTBercTBeHsOo B cxeMax no puc. 30
u 33), mpomssojurcss no (13) Tak ke, KaK M NYCKOBBIX
pesie TOKA, BK/IOYEHHBIX Ha (asHble TOKHU.

E. YYET TOKA TOYHOH PABOTHl JHUCTAHUHKOHHO¥
SALIHTHI

1. Tlpu ouenKke nOBefeHHs] NHCTAHIMOHHBIX 3alUT He-
0o0XO/HMO YYUTHIBATD TOK TOWHOI paGOTHl peJjie COTIPOTHB-
JIeHHs, PaBHBIA 3HAuYeHHIO TOKa B pese lp.x, 1IPH KOTOPOM
CHMIKOHHE COMPOTHBJeHUS cpabaThiBaHusl pejie OT MPHHS-
TO¥ ero yoraBk# cocrassser 10%.

Ilpn TOKe, MeHbleM TOKa TOYHOH paGorhbl, mOrpell-
HOCTb DeJie pe3Ko YBeVIMYMBAETCA 32 CMeT yBeJuueHHs OT-
HOCHTEJIHOTO BJIMAHUS MEXaHUYECKOTO MOMEHTA peJie NpH
MaJsbiX TOKaXx.

TIpoBepka OUCTAHLHOHHON 3alLUTHl N[O TOKY TOWHOH
paGoTHl HeoOXoaMMa JJis1 BBIICHOHUSA HaxeXHocTH obecme-
YeHHS UYBCTBUTESVIBHOCTH M CEJEeKTHBHOCTH.

Huxe paccMaTpuBaioTC BONPOCH, CBSI3aHHHIE € yde-
TOM TOKa TOYHOH paGOTH pejie CONPOTHBJAEGHHS THUIOB
KPC-111, KPC-112, KPC4121, KPC-131 u KPC-132.

2. 3uavemie TOKa TOUHOH paGoThl pede CONpPOTHBIE-
HUS pacoMaTpUBaeMbIX THIIOB B OGIeM clydyae 3aBHOHMT
OT uMCJa MCHOJb3yeMHIX BHTKOB OGMOTKH TPAaHCPEaKTOpa
& . aproTpancpopMaTopa HanpsKeHUs pese (NPHJIOKEHUE

3. Tok Touyno# paGorh pene [,.r yMeHbIIaeTca MpPH
VYBEIHYOHHU UUCIA HQNOJNB3YEeMBIX BHUTKOB OGMOTKH Tpamc-
pearropa Wrp.uen. 210 clenyer u3s (11-32), (T1-34),
(T11-36) m (I1-44), npuBemewHbIXx B npuiomenun XI, npu
ydere TOro, 4T0 2o, Xo1 H Zyp, BXOLALLHE B 3TH BHIpaXKe-
HHSI, TPONOPIHOHANBHN Wrp.wen. 1IPH ITOM HJA peje TH-
nos KPC-112, KPC-181, KPC-132 u KPC-121 ToK TOuYHOIi1
paboTHl IPH HEM3MEHHOM 3HAUYSHUH Yucaa BHTKOB N aBro-
TpaschopMaTopa HampSXKeHHA OGPaTHO NPONOPIMOHAJEH
pr.nnn-

Hasi pene Ttuma KPC-I11 o6parHast mpONOPIMOHA/b.
HOCTb Ipx M Wrpwen HaOGMOAaeTCs NpH HEH3MEHHOM
W HeH3MeHHOM Kostpomunuente cmeumtenys o [(I1-34) us
mpuaonkenns XIJ.

Taxum o6GpasoM, mas pesne tunos KPC-111, KPC-131
# KPC112] (uMeloMuXx pPEryJaupyeMoe WHCAO BHTKOB TPaHC-
peakmopa) B LeJSiX HOJNYYEHHS HAWMEHLIUETO TOKA TOYHOH
paboTHl pesle HPH 3aJaHHOM CONPOTHBJEHHH ero cpabarhi-
BaHHs, JKeJIATeJBHO NPHHHMATh MAaKCHMMaJBHO BO3MOXHOE
(mpu pamHoOA ycTaBKe pesie) KOJHYECTBO BKJIOUEHHBIX BUT-
KOB TPaHCPeaKTopa.

Caenyer, oOfHaKO, YYUTHIBATH, YTO  YBeJHUEHHE
@Wrpuenr BEAET K yBesMueHHIO norpebiaeHus B TpaHcpeak-
TOpe (KOTOpOE, BIPOYeM, He TpeBhHILaeT MO HaHHBIM 3a-
Boja 7 8a), a TaKKe K YCHJAGHHIO BIUSHHS TOKOB MHAYK-
IUOHHOR CHCTEMBl JAHHOTO peJjie COMPOTHBJAeHUs Ha pabo-
Ty Lenedl HANPSIKeHWs HANPABIEHHBIX pejie COMPOTHBJSHHS
cBOell ¥ MPYrUX maHejed.
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Ta6anuma 13

Toxu TOYHOH paboOThl pejie AHCTAHUHOHHOrO OpraHa
samutT THna I13-158 u I13-157

Toxk TouHo# paGoTel (a) AnsT BpeMEHH OT Hadana
Veraska KODOTKOTO 3aMbIKaHHA (CeX)
Ha TpaHc-
peaxkTope anst pene thna KPC-131 aas peqe rtana KPC-121
pene (om NnpH TpeXpasHOM 3aMbi- NPl 3aMbIKaHHH MeXAy
Ha dasy) KaHuu Apymsa dasamu
w | 02 | o012 w | 02 | 012
0,25 9,2 10 16 3,5 5,2 8
0,5 4,6 5 8 1,75 2,6 4
1 2,3 2,5 4 0,8 1,3 2
2 1,15 1,3 2 0,4 0,65 1

4, BausiHue HW3MeHeHHS wucaa HCIIOJIb3YEeMbIX BHTKOB
oOMOTKH aBTOTpaHcHOpMATOpa HANPSIKEHHA Ha 3HAUYEHHEe
TOKa Tounol pabothl pene Tunos KPC-131, KPC-132 u
KPC-121 saBucur or Tuna pese.

Ta6auua 14

Toxu TOYHOH paboOTHl pejie NUCTAHUHOHHOrO Oprasa
samur THOa I13-152 n Y13-153

Veras Tox Tounoit padoTsl (@) nng BpeMeHH OT HaudaJja
Tpagzgegiroﬂ;e Tpex¢a3HOro KOPOTKOro 3aMbIKaHHA (Cex)
(om Ha dasy)
o 0,25—0,36 0,14—0,17
0,15 5,5 10 16
0,3 2,7 5 8
0,5 1,6 3 5
0,75 1,1 2 3,5
Hasa peae tumos KPC-131 u KPC-132:
Ip ro
Ipz= VN (30)
aas peae tuna KPC-121:
Ip.x=Ip.1oN, (31)

rae N — oTHOIIEHHe uuc/a NEPBHYHBIX BHUTKOB aBTOTPAHC-
dbopmaTopa K YHCAY BKJIOUEHHBIX €r0 BTOPHYHBIX
BUTKOB;
Ip.ro— TOK TOYHOH PpaGoTBl NpH HCNOJIb30BAHHU BCEX
BHTKOB aBTOTpaHChOpMaTOpa B €ro BTOPHYHOH
o6moTke (N=il).

Tok Townoil paborul pese Tunos KPC-111 u KPC-112
He 3aBHCMT OT YMCJa BKJIOYOHHBIX BUTKOB aBTOTpaHchop-
MaTopa Hanpskewns (npuaoxeHue XI).

Tabauwma 15
Toxu TOoYHOU paboThl pete Tuma KPC-111

YcraBKka Ha TpasHcpeaKTope peJsie (OM Ha

dasy) Npu mogBeJeHHH HANDHAKEHHS Tok TouHOit paGoTH (a)

AJ51 BpEMEHH OT Ha-

qaja Tpexdassoro
KO BCeéM BHTKaM K IIOJIOBHHE BHTKOB KOPOTKOrO 3aMBIKaHHSA
aBTOTpaHcopMa- | aBTOTpanchopMarTopa (cex)
TOpa peJe reJqae

0,25 0,125 9,2

0,5 0,25 4,6

1 0,5 2,3

1,5 0,75 1,53
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Ta6anna 16

Toxu ToyHOU pabGoTHl peje THIOB
KPC-112 u KPC-132

Tox TouHOlt pa6oTH (@) AASA
YcTaBKa BpeMeHll { = o» OT HauaJa
(ox na dasy) | TpexdaaHoro KopoOTKOro 3a-
MEBIKaHES
2 2,3

TMIpuMeuanus K Ta6a, 13— 16:

1. 3HaueHnsl TOKOB TOYHOH paboTel peJte
Tunos KpC-111, KPC-112, KPC-132 u KPC-131
dJ ¢ = o> yBeJuueHst B 1,15 pasa no cpasue-
HHIO CO 3HayeHHSIMH 3THX TOKOB B 3aBOLCKOH
HHdOpMaL kK, rAe OHH RAIOTCH AJA 3aMBIKAHHS
MexAy naByMms dasamy, OcrajbHBE HaHHbIE
3aUMCTBOBAHBI M3 3aBOLCKHX HHOpMauni.

2. Bce 3Hau€HHS YCTaBOK H TOKOB JaHE
IJ7 HCHOJMHEHHsT TpaHCcHOpMaTOpPOB TOKA Ha
5 a, mpu ncnoaHeHun TpauchopmMaTOpoB TOKA
na 1 @ Bce 3HAYGHHST YCTaBOK [MOJKHBI GbITh
YBeJHYEHBl, 8 TOKOB—yMEHBIIEHb B 5 pas,

3. 3navenMss TOKOB TOYHOKH paGOTHI B 3a-
BHCHMOCTH OT YCTaBKH nJad  3alllUT THIOB
T13-158, I13-157, T13-152 u TI3-153 pmawmbl OpH
OTHOWEHHH N=1 YyKcJla HCHOJNb3yeMBIX NMEPBHU-~
HBIX H BTOPHYHBIX BHTKOB aBTOTpaHCHOpMa-
TOpa peJe.

5. lna GuicrponeficTBYIOIe 3aLIUThl CIEAYET YMHTHI-
BaTb yBeJWYeHHe TOKa TOYHOH paboThl peJse, CBs3aHHOe
C orpaHuyeHueM JOIYCTHMOrO BpPeMeHH 1eHCTBIA pelle.
B raba. 13—16 pamoTrcs 3HadyeHMs TOKOB TOYHOH pPaboOThi
pesie CONMPOTHBJIGHHA PAa3JUYHBIX THUIOB [IPH OTPaAHKYCHUH
BpeMeHH MNEeHCTBHS pese H IPH OTCYTCTBHH 3TOTO ONPAHM-
vernms. [lanuble Tabu. 13—16 no Toxy TOuHOH paGoTH mpw
OrpaHU4YeHHK [0 BPeMEHH HeHCTBHS pevie OTHOCATCH B OC-
HOBHOM K NepBOfi CTYileHH 3alIMThHL

Bompoc yyera yBenuuyeHHss TOKa TouHOH paboThl NpH
OFDAHUMOHHH 10 BpeMeHUM HeHCTBUS 3allMThl BO3HHKAET
TaKXKe B HEKOTOPbIX CJyyasx Has BTOPOH cryneHd,
a HMeHHO, NPH BbINOJHEHWH ee C MIHOBEHHBIM 3aMepoM
WJIM YCKOPeHHeM II0C/e BKJIOUeHHS BBIKIIOYATEJA.

Tlpu Heo6xomuMOCTH TOK TOYHOH pabGOTHl MePBOH CTy-
NEeHH 3aHIUTBI MOXeET OBITh 3HAUHTEALHO CHHIKOH yBeauye-
HUeM BpeMeHUM NepeKVIIoYeHHS1 B lelsX HaflpsKeHuss 3a-
mWUTHl AJ8 Nepexofa C YCTaBKH HepBOH Ha yCTaBKY BTO-
poit crynenu (Hampumep, ¢ 0,12 mo 0,25 cek).

6. UyBcTBUTENBHOCTL 3aLLHTHI IO TOKY TOYHON pabGoTht
onpeneasercss Ko3pPHUHEHTOM UYBCTBUTEILHOCTH Rw.r NMPH
KOPOTKOM 3aMBbIKaHM{ B pPacueTHOH TOUKe (CM. HHKe):

IR.3.M 28

ke o= )
.7 Is.q

(32)

r1e Ix.s.smun — NEPBUYHBIH TOK KOPOTKOrO 3aMBIKAHUS TpH
pacCeMAampPHBaeMoM BUIE TIOBPEXK I eHHS
B pacueTHOM MHHUMAJBHOM pexHMe;
Is.c — TOK TOWHOH paGoThl 3aUMTHl (NIEPBHYHBIH )
0pH TaHHOM BUJe NOBPeXAEHUS.

MunwmagabHOoe 3Hayenie koa(pUUHMEHTA UYBCTBUTENb-
HOCTH B paccMaTpuBaeMoM Clydae MAONYCKAETCAd NOPAL-
Ka 1,3.

Tox /xsmux B (32) ZONYCTHMO NPHHKMATbL AV KO-
POTKOrOo 3aMBIK@HHA B KOHLE 3alluilaeMol JIMHMM Kak
IJisi BTOPOH, DaK W JAJf NepBOH CTYMeHM 3aULUTh!, YYUTHI-
Baf, UTO B 3TOH TOYKe TOK KODPOTKOTO 3aMBIKAHUS MaJo
OTJMYaeTcd OT TOKa KOPOTKONO 3aMblkaius B KOHIE 3a-
IIMIIaeMOH 30HbI INePBOH CTYMEHW K 4YTO OHA SABJSETCH
pacyeTHOH NO YYBCTBHTEJNBHOCTH IJS BTOPOH CTyNeHM 3a-
ULHTHL



B coomBercTBuM C 5THM, a TakMXKe YUMTHIBasg I, 4 U
b, npoBepra mo TOKy TouHOi pabOTH BallHT C peJe pas-
HBIX THIIOB, COJEPXKAIUUX MepPBYI0 W BTOPYIO CTYIEHH,
JOJIKHA TPOU3BOAKTLCS CJAEIYIOUIMM 06pasoMm:

a) aas pene munos KPC-lil, KPC-112 u KPC-131 —
TOJBKO [/ NePBOH CTYneHH, NOCKOJBKY YBeIHYeHHE CO-
NpOTHBJIEHUST cpaGarTelBamusl 3THX peqe MO0 He oTpa-
’Kaercd Ha TOKe TOWHOH padoTbl pese, auGO NPHBOAUT
K €ro yMeHbIISHHIO;

6) nas pese tuna KPC-121 ¢ mnepexmoueHueM B ue-
NAX HaTPSKEHUSd, HCHOJIb3YEMOTO Ui NepBoit u BTOPOH
cTymeseff, TpoBepka 10 TOKY TOYHOH paGOTHl ROJXKHA TIPO-

11
z
o c.3
M3BOAWTBCH JJIfl BTOPOH CTYMEHH B3alluThl, ecam ~—p— ==
c.3
LI
- o “c.3
=2,5, n aadA mepsoit cTymend, ecan < 2,5 (ipu
c.3

BpeMeHHn cpabaTeiBaHud nepaoﬁ crynenn t= 0,12 cex).

YkasanHOe OOYCJOBJIEHO Te€M, 4YTO B COOTBETCTBHM
¢ tabs. 13 BospacraHue TOKAa TOYHOH paGoThl BTOPOH CTY-
neﬁn B CBs3H ¢ yBesJnueHuem 3Hauenus N B (31) npu
zC.3

T <2,5 Be KOMIeHCHpYeT
zc.s
paboThi NepBOH CTYNEHY B CBSI3H C OrpaHHYeHHEM BpeMeHH
ero cpabatuiBanus 1o 0,12 cex.

Ilpu BHIMOJMHEHMM BTOPOH CTYNEHH 3aWMTHI C MIHO-
BEHHLIM 3aMepPOM YT NPH NPHMEHEHMH YCKODEHHS ee Ioc-
Jle BKJIOUEHUS BBIKVIIOYATENs MOMKET OKa3aTbCsd HeoGXomH-
MOH TNpoBepXa NO TOKY TOYHOH padoTH AJs BTOPOH CTY-
MeHH, JaXKe eosH

YBeNHUYEHHST TOKa TOYHOHN

I
e

T— < 2,5 (n. 5).
ZC.3
7. Onst  obecnedenuss COMVIACOBAHHA IHCTAHIIMOHHBIX

3alUT CMEXHBIX YYaCTKOB MpPOBepKa IO TOKY TOYHOH pa-
6OTBl JOJIKHA HPOMBBOJUTHCS AJIS TOH 3ALMTHE Ipebily-
IIeTO ydacTka (B KOHUe 3aLlHIIaeMOil el0 30HHE), C KOTO-
po#l cornacoBaHa 3alllHTa TOCJEAYIOILETO0 YYacTKa.

Taxasa nposepka HeoOOxonuMa ZJI NPELOTBpAILEHUS
HONPaBUNLHOIO  CPabaTBIBAHMS  SaUHTHl  NOCJETYIOLIEro
yyacTka IPY KOPOTKOM 3aMbLIK@HHM B KOHLE 30HB, OXBa-
THIBaeMOH 3alMTOH INpelbILYILEro ydacTka ¥ OTKase [Mo-
cnejHe B MeHCTBHM B CBA3H C TeM, YTO TOK KOPOTKOI'O
3aMBIKaHHS B MeCThe YCTAHOBKH 3alIUThl OKa3aJcsl MeHbIe
€e TOKa TOUHOH paBOTHL.

Ilpu cornacoBawuy BTOPON CTYNeHM 3alUTHL [OCJE-
AYIOLIero yuacTka ¢ NepBOH CTYMEeHbio 3aUIUTHL TPEAbIY-
ulero yuyacrka (HampuMep, BTOPOH CTYNeHM 3allMTH 2
C TepBOH CIVIeHbIO 3amMThl [ ¢ XapaKTepHCTHKaMM [0
puc. 16,8) oneuuasbHOH TPOBEpPKH 1O TOKY TOUHOH paBo-
TEL He Tpebyercst. YKasaHHoe OOYCJHOBJEHO TeM, 4TO B CO-
OTBETCTBHM C I. 6 NepBas CTYNEHb 3aLIMTHl I0JMKHA GbITh
YyBCTBHUTENHHA [0 TOKY TOYHOH paboThl K HOBPeXACHUSIM
B KOHLE 3alllyilaeMOH JHWHUY, T. €. HeoOXOoZUMAsd MO YCJ0-
BHIO Ce/eKTHBHOCTH COIVIACYeMBIX 3allMT YYBCTBHTEIBLHOCTD
10 TOKY TOYHOH paboTH NMepBOH CTYIEHH 3aIIUTH K NOBpEX-
JEHHIO B KOHIe OXBATbIBAeMOH eil0 B0HEI OOeCneuHBaeTCs
C 3alacom.

IlpoBepka no Toky TouHOK paborhl Tpebyercs JMilb
IPH COIVIACOBAHMH MEXAY COGOH BTOPLIX CTYNEHel 3alUKT
CMEeXHBIX y4acTkoB (Hanpumep, sawur 3 K 2 ¢ XapakTe-
pucmukamMu o puc. 16,8).

B pacomamnpuBaeMOM Cayyae [OJKeH NPOBEPATHCA
Ko3¢ibuIMenT YyBCTBUTE/NBHOCTH HO (32) TpM KOPOTKOM
8aMbIKaHMM B KOHIIe 30HBI, OXBaThIBaeMOH 3aLIUTOH Ipebl-
Zylwero yqacrka (3amurofi 2 Ha puc. 16,8). Iror Ko03D-
(HUIEOHT YYBCTBUTENIBHOCTH  OJIKEH OBITL HE MeHee
k\z'-r=(1,‘1.

Kpome TOro, B Leasix yBeJMUeHHS HAJeKHOCTH CONIA-
COBaHUsl 3alIMT JKenaTeJpHO c0B/101aTh YCAOBUE
Is.x (n41) == Rakela o(a) (33)
lg.v(n)— TOKH TOYHOH paboTHl  3aWUT
(n+1) ¥ n 27eMEHTOB CeTH, €CAM 3alLUTa
(n+1)-ro 3JIeMeHTa [A0JKHa OBITh COriaco-
BaHa C 3alllUTOH 7-TO 3JeMEeHTa;
ky — xosuUHEHT TOKOpacHpejeNeHusl, PaBHHIA
OTHOLIGHHIO TOKa B 3jevexre (n+1) k ToO-
Ky B IEMOHTe 7;
ky — KO3 pHIHEHT HAIeKHOCTH
npuHuMaeMblit paBHeiM 1,1.

rae larn+1y U

corJlacoBaHus,

CileflyeT yYUTBIBATh, YTO IPH HAJMUHH OGXONHBIX CBA-
3eff pacyeTHHIM [¢is oIpeievieHHsl Ko3pduuueHTa TOKOpac-
npenesneHMs R, aBJsieTCd NOBpPeXKIeHHe B KOHIE 3O0HHI,
OXBaTHIBaeMOH 3aLIUTONH NIeMeHTa .

8. CumxKeHye TOKa TOuHOH paGOTHl MOxKeT OBITH oOcCy-
LILECTBJISHO:

a) AN BCeX THIIOB peJe CONPOTUBJEHHS, HCIOJb3ye-
MBIX AJISI OCGYLUECTBJIGHHSI CTyNeHefl 3aliuTH, He HUMEIOIUX
BblIepKEK BpeMeHH, BBEJEHHEM BHIIEPXKKH BpeMeHH IO
0,25 cex (m. 5);

6) nJst pejie COMPOTHBJEHHS BCEX THIIOB, 32 HCKJIOUe-
nueM KPC-112, ypesnuyenne COMPOTHBJISHHS CcpaGaThiBa-
HHSI, KOTOpPOE ROJIKHO OCYIUECTBAATHCA OIEAYIOLIHM CilIO-
co6oM: yBeylMueHUeM YCPaBKH Ha TpaHCpeakrope — Aad
pene tunos KPC-121 u KPC-lll, yBesnuuenueMm oOTHOLIE-
uuss N uucia mepBHYHBIX BUTKOB aBTOTpaHchopmaropa
K YHCNY BKJIOUEHHBIX €ro BTOPHUHBIX BHTKOB — IJIsi peJie
mina KPC-132, u mo6biM H3 3THX cNOCOGOB — NS pedne
runa KPC-131;

B) 1as1 pene tuna KPC-121 ¢ nepexaouennes ero
yCTaBKH C NEpBOfl CTYNeHH Ha BTOPYIO — OTKa30M OT BHI-
TOMHEHHA NepBOil CTYMEeHH HAa PacCMATPUBAEMOM peJe, ITO
JlaeT BO3MOXHOCTh KCINOJIB30BaThb OoJiblilee YHCJIO BHTKOB
TPaHOPEAKTOPa NPH BBIFOJHEHHMH YCTaBKH BTOPOH CTYMEHH;

r) ;s pede tuna KPC-121 6e3 nepexsousHHsI yCTaB-
KM B TeX Ciayyasx, KOrAa BTOPHYHOE CONPOTHBJIEHHE CPa-
GaTbIBaHHA NpeBblIaeT 2 oax Ha a3y, a HOMOJb30BaHUE
npeIeNbHOTO YHCIAa BHTKOB TpaHcpeakropa (2o=2 oM H
N>i1) He ofecrneynBaeT YyBCTBHUTEJBHOCTH IO TOKY TOYHOH
paboThl — yMeHbIISHHEM  CONPOTHB/AeHUs]  cpabaThHBaHUsH
g0 2 om Ha (rasy,

n) aas pene Ttuna KPC-111 — omellennem meHtpa
OKPYXKHOCTH XapPaKTepHCTUKH cpabaTbiBaHHsA, COTPOBONKIA-
eMBIM yBeJHueHHeM CyMMapHOIO YHCIa BHTKOB TpaHCpeak-
topa [([1-34) u3 npuaoxerust XIJ.

K. PACYET YCTPOMCTBA BJIOKHPOBKH NPH KAYAHHAX
TUNA KPB-122 (KPB-124)

Huxe mnpuBoauTcf pacdyer ycrpoicTBa OGI0KUPOBKYU

IpH KauaHusx, pearupywowero Ha |[lol4|kly| u umewowero
TODMOKeHHST OT (ha3HOrO TOKa, NPHMEHHTEJBHO K YCTPOil-
ctBy tuna KPB-122.

Pacuer yerpoiicrBa OaokupoBku THna KPB-124 npo-
HM3BOIOUTCA AHAJODHEHO.

I. Xapaxkrepuctuku cpabarTsiBaHHst YCTPOHCTBA

Pacuer yerpofictBa G/IOKMPOBKM IIPH KauaHUAX NTAHHO-
ro TWMa MMeeT LEJNblO ONpelelsHHe YCTaBOK ycTpoHcorBa
Mo TOKY 0fpamHoH NOCAeNOBaTEIbHOCTH [oyer, IO VTPOEH-
HOMY TOKY HYJIEBOH noclaenoBaTeasHOCTH 3/pyer H IO KO-
P OUIHSHTY TOPMOXKEHUS Rqopm, @ TaKKe DPOBEPKY 4UyB-
CTBHTENBHOCTH.

Pacyer ycrpoiicrBa IPOM3BOJMTCS HAa OCHOBAHHU €ro
XaPAKTePUCTHK cpabaThlBaHui H KPHBBIX UYBCTBHTEJBHO-
CTH, NIpHBeIeHHHIX B HH(POPMALMH 3aBOJAa Ha YCTPOMCTBO
GroxupoBku Tpu Kavauugx tHna KPB-122 (undopvaums
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Puc. 50. Xapakrepuernkn cpabaThiBaHHS H cXema uenefl MepeMeHHOTO TOKA YCTPOHCTBA GJOKHPOBKH NPH KauaHHAX

Tuna KPB-122.

MIpuMmevanue Jaa Iion=10 @ Macmrabn mo ocsim 120.p H I.I.OD,Vf yBeJHYHBalOTCHA B 5 pas, a [23.0,r nmoxasaHsl uudppoii B ckobBKax.




OBK 469.253.01, ampeas 1960 r.), B NpefnosoKeHUM JH-
HefHOCTH XapaKTepUCTHK NPOMEXSYTOUHbIX TpaHchopMmaro-
pos yerpoiterBa THy, THo u THy (cM. cxemy uenelf mepe-
MEHHONO TOKa ycrpoiictBa Ha puc. 50,@, 3aUMCTBOBAHHYIO
U3 yKasaHHo! wHdopMauMH 3aBOAA).

XapakTepucTika cpabaTblBaHUs yCTPOHCTBA B KOOPIH-
warax Jge.p H [ropm TOPH 3aLaHHBIX YCTaBKaX [oyer M
Rropn TpHOAMIKEHHO MOMKET ObITb NpejcTaBjeHa NpAMON
(puc. 50,6), onpenensemolt BbipaxKeHHaM:

(34)

Inc.o=Fropulzopn+iayer,

nge f2¢.p — TOK [, opabaTeiBaHMsA yCTpoiicTBa;

Iropn — TOK B (a3e, muramollell mpanchopmarop TOP-

moxeruss TH, (puc. 50,a);

Iy.yer — ycTaBKa yerpolicrsa no rtowy [ (wa TH,):

kropm — KOIPPUUHMEHT TOPMOKEHHUS.

PacomarpuBaeMoe YCTPOHCTBO GJOKMPOBKH HMEET C.le-
AYIOLYE YCTaBKH:

mo TOKy ofpamuoill mnocaenoBaTenbHOCTH (/s yer) 0,3;
0,75; 1 a— aas1 HCQnoJHEeHUst Ha HOMMHAJMBHBEIE TOK b a u,
0,1; 0,15; 0,2 @ — nis MCMOJHEHHS Ha HOMMWHAJBHBIA TOK
1 a; 1m0 yTPOEHHOMY TOKY HYJeBOH NOC/AeL0BATeILHOCTH
Bloyer) 1,0; 1,5; 20 a— ni1a vonoviHeHHS Ha HOMMHAJML-
aplt Tok 5 a u 0,2; 0,3; 0,4 @ — nus HCOOMHeHHST HAa HO-
MHHaabHBIH TOK | a4, a no Koyp(UIHeHTY TOPMOMKEHNI
(Rropm) TPH HOMUHAJBHOR ycraBke [pyer 5, 7,5, 10%.
C yBemuuenueM YCTaBKU [z yer KOIMDMDHIMEHT TOPMOXKEHUS
[IPONOPUHMOHANLHO yBeJqUYHBAeTcs. 3HayeHus Koadouuue:-
T4 TOPMOMEHUA Kropm AJMA PaA3HBIX YCTaBOK JaHbl
B Taba. 17.

Ta6nuna 17

3HayeHua KoahoduuHeHTa
TOpMOXMeHHA Rropn YCTpO#cTBa
6aoxkupoexky THna KPB-122
B 3aBHCHMOCTH OT YCTAaBOK Ha TH,
H TH, (B OTHOCHTENbHEIX

e TMHHIAX)
Ko3bduuueHT TOPMOXKEHHS
Ycraska Ha TH,l, yer @
¥YcraBka
Ha 0,5 0,75 1,0
THs % | (0,1) | (0,15) | (0,2)
5 0,05 0,075 0,10
7,5 0,075 0,112 0,15
10 0,1 0,15 0,2
Opuxeyanne, 3pauenus I.‘,y"
Ranwul s I, =5 a (6ea ckoGok) B I, =

=1 a (8 cxobkax).

Ha purc. 50,6 npuBeaeHsl XapakTepHCTHKH cpabaTbiBa-
Hus ycTpoiicTBa I/ BCeX YCTaBOK MO [ H Rropm, COOT-
BercrByolne (34), Bcero HeBsrb Xapaxrepucmuk. C no-
MOILUBIO 3TUX XapaKTepHCTHK, KakK [OKa3aHO HHXKe, MOryT
OBITH NPOH3BEASHBI BEIOOp YCTAaBOK YCDpPoHCTBAa M IpOBep-
Ka ero 4¥yBCTBHTEJIHHOCTH.

VuuTbHIBas OTAMYMS PAcYETOB /Ui CJIy4aeB HOIOJb30-
Banus M HEUOMOJB3OBaHMA B ycnpoiicTBe Toxa 3/¢, HUXKe
BLIGOP YCTMAaBKH H IPOBEPKA YYBCTBHTOVILHOCTH YCTPOHCTBA
OVIOKMDOBKH PacCMaTPUBAIOTCA OTAENLHO A  KaXKJOoro
cryyass. PacueT npuBefieH BO BTOPHUYHBIX BEJIMYHHAX.

Il. BbiGop ycTaBOK ycTpoicTBa GJOKHPOBKH,
Koraa Tok 3/, He MCHOJB3yeTCs B YCTpPONCTBE

1. Tox cpabarbiBaHnHs ycTpoiicTBa 8BhIGHpaercd Mo
YOJIOBHIO OTCTPOHKM OT CYMMapHOTO Toxa oGpaTHOH mo-
CNefiOBATEIBHOCTH, ONpeJeNseMoro B  CJAGAYIOUIHX  pe-
AMHUMaEX:

a) B PAcuETHOM HATPY304lOM pexcuMe

Ry
120.p.narp>'k_;Izpacq.uarpy (35)
rae
Iz pacu-narp=/2 no.uarp+72 n.p.narp; (36)
06) B pexume KauaHui
Isc.p.xan==kulzpaca.xau; 37)
I pacmx<aq=12 nﬁ.uaq‘l"[2 H.p.Kad. (38)
B (35)—(38):
I2 u6.marp 1 I2 wo.waw — TOK HebasiaHca ¢HALTPA TOKa 00-
pamoi’{ nocaegoBaTeabBHOCTH (O’DHECGH‘HbIﬂ

K BX0A4y ¢uabTpa) COOTBETCTBEHHO B pacuer-
HBIX HarpysoyHoM pexuMe H B pexuMe Ka-
yaHui;

Ipwpmarp U 2 npxay — TOK OOPATHON MOCJIEA0BATENBHO-
crd, OoOYCHOBJIGHHbIH HeCUMMETpHeH B CHCTeMe,
COOTBETCTBEHHO B DACYeTHBIX HArpy3oYHOM pe-
XKHMe H B peuMe KavyaHui,

kuy — ko3 duINeHT HAAEKHOCTH, NDHHHMAEMBIH DaB-
HBIM 1,2;

ks — xoadduumenT Bo3BpaTa, OPHEHTHPOBOUHO MONKET
Gblrb mpuHAT pasHbM 0,8.

Caenyer OTMETHTB, 4To B (37) He yuTe# KO3(dHUHEHT
BO3BpAarTa, .HOCKOJley ecJH B Cjayyae BO3IHUKHOBOHHA Kaya-
UM [OCAe KOPOTKOFO 3aMbIKaHHUsS, B pesyuibTaTe KOTOPOro
cpaBomasio yCcTpOHCTIBO GJIOKHPOBKM IIPH KauaHHAX, pearu-
pyiolllee pejie YCTPOHCTBA HE BEPHYIOCh B HCXOAHOE MOJIO-
XKeHde, TO BCe YCTPOHCTBO B LIeJOM TaKXKe He MOXeET Bep-
HYTbCA B HCXOOHOE HoJoKenHe, yeM H npeAoTBpaLIaAeTCA
BO3MOJKHOE HelpaBH/IkHOE HAeHCTBHe AHCTAHIHOHHOH 3alik-
Thl NPH KaYaHUsX.

3HayeHnsa TOKOB Jou6.marp M Jauc.xaw B (36) u (38)
MOTYT OBbITb OPHEHTHPOBOYHO MOACYHTAHBI B NPENTIOJOxKe-
HHH COBHAajfeHHs 10 ¢ase OTAENbHBIX CHArarolIHX TOKOB

HebasaHca:

Al% Af + A¢>°/o) I (39)

Tens = (kcx Too TR 00

rae I — makcuManbueii ¢asHblif TOK B paccMaTpUBaeMoOM
peKume;

Rex — K03 DUIHEHT, 3aBHCSIGHA OT CcXeMBl COCAHHEHHS
¢uapbTpa TOKa OOpaTHOM MNoOC/JeA0BaTEeNbIIOCTH H
TpaHcHOPMaTOpPoOB TOKA; IJS1 pacyeTHLIX YCJIOBHH,
KOrAia OJHH H3 TPaHCc(HOpMaTOPOB TOKA HMEET Hau-
60JbLIYI0 TIOTPEMIHOCTb, a ApYrHe paboTaloT 6¢3
MOTPEIHOCTH, NPH BKJAIOYEHHH YCTPOACTBA O/NOKH-
pPOBKH Ha TpaHchOpMaTOPH TOKA, COENAUHEHHbLIe

B NOJNHYIO 3BE3y C HYJEBbIM MPOBOIOM okex= 7

Al% — otHocuTenbHas  MOrpemIHOCT: B Koadduuuente
TpaHchopManHd fr TpaHCHOPMATOPOB TOKA, mu-
TaIOWHKX YCTPOHCTBO GJNOKHPOBKH; B HArpy3OuHCM
pexume MOXHO npuHuMath Al%=3%, a mpu Ka-
yanguax norpemdocTe AlY% mnpHHUMaeTcs paBHOM
~ 10% (ecan TOK KauaHHil He NPEBOCXOAMT TO-
Ka, COOTBETCTBYIOULEI0O KpPUBLIM KpaTHOCTefi Np#
10%-Ho#t MOrpelwIHOCTH) HJH PACCYHTHIBAETCA 60-
Jiee TOYHO — 10 KPHBLIM HaMarHMuuBaHus (xoraa
YCTPOHCTBO TpH  TPUGAHIXEHHOM  OnpenefleHHu
AlY% wue ynosnerBopsieT TpeGOBaHHAM UYBCTBHU-
TENBHOCTH);

ky: — KoauUHEHT, 3aBHCAMIME OT THNa (UIbTPA, AR
paccMaTpUBaeMoOro YycTpoHcTBa Ry;=0,5;

Af — aGcomoTHOe 3HaUeHHe OTKJOHEHHS YacTOTHl CeTH,
yTouHsiETCA AJsi KOHKpeTHo# ceTu;
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s Harpy3ouHOrO pEXHMa MOXKHO IpPHHSITb
(yuuTpiBasi BO3MOXKHOE JJIMTENBHOE CHHXKEHHE ua-
CTOTHl B 2KCILIYaTANMHOHHBIX ycioBHAX) Af=1 ey;

AN pexXuMa KauaHWfi OPHEHTHPOBOYHO B Nep-
BOM TpUGAHIKEHHM MOXKHO mpuHaTh Af=3 2y
(yToulsieTcsi B KOHKPETHBIX YCIOBHAX);
f — noMuHa/nbHas uacToTa ceTH, paBHas 50 au;

ADY — cocraBasowas Toka HeGaaanca, 06yCJAOBIeHHAs
HETOYHOCTBIO HACTpOHKH GnabvTpa; npH I <<2/yom
MoxHO TpuHuMaTh AP Y% =~1%; npu [1=2-+10/y,n
B COOTBeTCTBUM ¢ HHGopmanuedt 3aBoga APY
rpy6o mpuGAHIKEHHO MOXKeT ONpeAeIsThCs NO BHI-
paxKeHHIO

I
ADYo =5

10140

TToncraeass B (35) u (37) XpuBeleHHble Bbillle 3Haye-
HHA BXOASIIMX B HHX BennuuH ¢ yderoM (39) u (40),
noJyyaeM:

a) B Harpy3ouHoM pexKuMe:

. (40)

(36a)

[2pac‘1.ﬁarp=0,03 ]uarp‘l‘ IZII.P.Hal‘py

k
Iy ¢ puarp== 'E:‘:‘ (0,03/garp + I2n.p.uarp); (35a)

6) B pexume KauaHumi (B
Al%=10%):

[2pacw.Raq<-(0,063+O,005 Ixaq)lna11+12ﬂ.p.ua'x, (383)
*

NpeAnoJIOKEeHHH, 4TOo

Lep
Lt psav

" .
70) I 2c.pnad ’/ @ ray)

6(12)1 yemabea #a THy 10%
yemalka wa THy 75 %

yemabwa #a THy 5% 2
5/ /,0) > . & V//
SN

4(08)

Qx Doup kay=03(006)a
| o Taupra=03(005)a.
306) 7-

/’/ ,// 47 ,%' /\/

1
Layer=9%al41a)

N
AN
NG

\§\
\
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/ NL2yer 07250 (4752) Iicyozf(£70/°”’)
7 7 =10 02
102)fz é/._/ s Loyer=10a( a):
L |
0 2 4 3 8 0 Juas, Zroom}

Puc. 51. Xapaktepucruku cpabatoiBanust loc.p=f(Iropyn) 1
*
kpuBble loc.p.raw=f(/xax) ycTpoiicTBa 6JOKHPOBKH mpu Ka-
*

yanusax Thna KPB-122 (3/p ne mcno/nbayercs).

MNMpumeyvanune. Ludpw, noxasaHusie B CKOGKAX, OTHOCAT-
Csl K HCIOJHEHHIO yCTpoficTBa Ha [g4,, =1 4.
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Ioc.p.xauw<< Ra(0,06340,005 ixau)]xaq +1lan.p.xas,
(37a)

rie Ixaw — KPaTHOCTb TOKa KayaHW#A MO OTHOILEHHIO K HO-
* MHHAJbLHOMY TOKY TpaHcpopMaTOpOB TOKa.

Cnepyer OTMeTHTb, YTO Tipu cocrasienuu (35) u (37)
He YYHTHIBAJIOCH B KayecTBe PacueTHOT0 YCJOBHe OTCTPOHKH
OT TOKa B peJe NpH paspbiBe (asHLIX NPOBOAOB TpaHcdop-
MaTopoB TOKa, NpPH KOTOPOM BO3MOXEH OTKa3 CTyleHef
3aIMUTHl, GJOKHPYEMBIX NPY KaYyaHHSX, WIH HENPaBUIbHOE
cpabaThIBaHHe HAa OTK/IOYeHHe cpaloTaBliero OT TOKOB Ha-
IDY3KH TYCKOBOT'O OpPraHa, OCYHIECTBJIEHHOro ¢ MOMOLIbIO
ycTpo#icTBa OJIOKHDOBKK NIpPH KauaHUsAX (B Cllydyae, XOrja
OH BLINOJIHEH ¢ MAeHCTBHEM Ha OTKJIOYEHHe, HANpPHMep,
B 3allHTe MO cxeMme pHC. 4).

2. BbiGop ycTaBOK ycTpoiicTBa G6OKHPOBKY [aycr 1
kropm TPOH3BORMTCH ¢ noMollplo pHc. 50,6 B cileayiolieMm
HOpsJKe.

Ha mnockoets  (/g¢.p, [fropm) HaHocATess Toukn K
u H, opruHATBl KOTOPbIX COOTBETCTBYIOT 3HauyeHusaM /sc.p,
ONpejeNeHHBIM COOTBETCTBEHHO IJI peXXuMa KauaHu#l #
pexxuma Harpy3ku no (37a) u (35a), a abGcuuccei ompeie-
JSIIOTCS TOKOM TOPMOXeHHS [ropm B paccMaTpuUBaeMOM pe-
xuMe. ITonoKeHHe yKa3aHHbIX TOYEK Ha IIOCKOCTH KOOp-
AHHAT AOJIKHO COOTBETCTBOBAaTb HaHGOJEE THAMKENBIM YC.I0-
BHAM [J BHIGOpPA XapaKTEpHCTHKH cpabaTbiBaHHSA.

Ha ocHoBanuu aHanu3a MOXHO YCTAaHOBHTh, YTO MpaK-
THYECKH B KayecTBe pAacUYeTHOTO Harpy304HOTO pexHMa
(Touka H) ciaepyeT NMpHHHMATb PEXHM, XapaKTepH3yeMbli
MAaKCHMAJAbHbIM 3HAYeHHEeM TOKAa /[om.p.warp ¥ MHHHMAJD-
HEIM 3HaYEHHEM TOKa [yarp; B KayecTBe DACUETHOTO DEXKH-
Ma Kauauuft (Touka K) NpakTHYeCKH MOXKET ORITb IPHHST
PEXKMM, XapaKTepH3yeMbBIi MAaKCHMaJbHHIM 3HAUeHHeM TO-
Ka ]Kaq.

JIOMOMHHUTENbHO CleAyeT YYHTHIBATh, UTO B PaccMAaTpH-
BaeMBIX peXHUMaXx B KauecTBe TOKa TODMOXKEHHA [lropu
LOJIKEH [IPUMHUMAThCA TOK, PaBHbIM HaHMeHbIEMY BO3MOXK-
HOMy TOKY B ¢haze A (mockospKy B HaHHOM YCTpoficTBe
TOpPMOXKeHHe oOecreunBaeTCs] TOKOM 3TOH (asel).

B kauwecTBe BO3MOXKHBIX BapHAHTOB YCTABOK NPHHHU-
MAaJoTCsi yeTaBKH N0 Jayer M Rropm, COOTBETCTBYIOLLHE Xa-
paKTepuCTUKAM cpabaThiBaHus, OjaMXafmuM K ToukaM K
u H u npoxonsmuM He Huxe 06emx 9THX Toyek. IIpu Ha-
JUYHY HEeCKOJbKHX BapHaHTOB BO3MOXKHBIX YCTaBOK Jyu-
IUMH BApHAHT MOKET ObITb BBISIBJIEH TIPH TNPOBEpKE UVB-
CTBHUTE/JBHOCTH YCTPOHCTBA.

3. Ha puc. 51 Ha onHoM rpaduke TOCTPOEHHI Xapak-
TEPHCTUKH cpabaThiBaHHsl YCTPOHCTBA ¥ KPHBble 3aBHCH-
MOCTH [oc.p-kau=[(Ixau) RIS Il(a‘!>2£ﬂOM, TIOJIYYEHHBIE

nmo (87a) pas pasiHuHbIX 3HAueHUu#l lpw.p.waw TPH Rx=12.

Yxaszanupli rpagux MoMeT OBITh HCIONB30BAH AJIS
rpaduueckoro BHIGOpA YCTaBOK YCTPOHCTBA IO YCJAOBHIO
OTCTPOHKM OT pexuMa KauyauWd HJg 3aKa8HHBIX TOKOB [xau
U Ilon.pxas (T. €. 6e3 COOTBETCTBYIOUIMX aHA/JHTHUECKHX
pacueToB).

Wz ananusa rpaduka puc. 51 BHITEKAOT CjaeRyloUIUe
peKOMeHIalivy, YNpollawliie BHIGOP YCTaBOK YycTpo#cTBa.

a) Ecaun ycTaBka, BhiOpaHHAd MO peXUMY KauaHHUH,
Y10BJIETBOPsIET COOTHOUIEHHIO

12ycr> ],5]2n.p.uarp;

TO HArpy304YHBIH PEXHM MOXKET He paccMaTpHBAaThCs, T. €.
pacuyer AOCTAaTOYHO TNPOH3BOAUTDL TOJBKO TIO pemumy Ka-
YaHHH.

IehcrBurensuo, u3 cpaBuenus (35a) u (34) BumaHo,
YTO YroJl HaKJOHA K oOcH abcuucce mpaMmuix (35a) apu

H =
g, —1,0 Menubille, yeM MpPAMLIX (34), 1axe NpH MHHHMA/b-
B8

HOM 3HaueHUH KO03¢pduLNeHTa TOPMOXKEHHSA Rropn=0,00.
ITosToMy Bce TOYKM, COOTBeTCTBYIOMHe mpsiMoi (35a), Oy-



AYT JexaTb HUXKe npaMuix (34), ecau cobaomaercst yxa-
3aHHOE COOTHOIeHde MeXAY foyer M Iomp.marp. C yueToM
CKa3saHHOTO, HCXOJS U3 pHC. 51, MOXKHO NOKasaTh, 4TO Ha-
IPY30UHBIA PEXUM MOXKET He PacCMaTpUBAThHCH B KauecTBe
pAcYeTHOro, B YaCTHOCTH, NPH

Isp.pmarp = I2apxar << 0,52 (0,1a xaa Iwom = la).
6) Ilpu oTCYTCTBMM HECHMMETPHH B pEXKHME HArpysku

n B pexuMe KawaHuH (Jon.p.arp=J2n.p.xan=0) ycTaBxu
s ycTpoiicTBa OJ0KMPOBKM IpH KavaHusx tuna KPB-122

MOryT OblTb HPHHATBl OPHEHTHPOBOYHO B COOTBETCTBHU
¢ Taba 18.
Ta6awma 18
OpHeHTHPOBOYHOE 3Ha-
YeHHe KPaTHOCTH TOKa
KauaHuil 110 OTHOLIE- PeKoMeHyeMble yCTaBKH
HHAXO K HOMHHAJLHOMY
TOKY [y aq
*
8.5—10 Ioyer=10,75 a (0,15 a)
’ kropm=D0,15 (ycraBka na TH » 10%)
Ioyer=10,75 a (0,15 a)
6,8—8.,5 Rropuw = 0,112 (ycraBka
HaA TH17,5%)
Ioye:=0,5 a (0,1 a)
5—6.8 k::,?m = 0,1 (ycraska Ha TH :10%)
4 5 ]2y01=095a (0,1 a)
- anpM——'Oyl (yCTaBKa _‘Ha TH-; lOYo)
Isyc2=0,75 a (0,15 a)
kropm = 0,075 a( ycraBka
va TH. 5%)
2___4 12yc1=0,5 q' (0,1 a)
kropwm = 0,075 (ycraBKa
Ba TH: 7,5%)

TIpumeuyanue, Ilpu i“aq = 4—05 OKOHuaTeJbHHIt BHIGOD
yCTaBOK [pPOH3201NTCA Ha OCHOBAHHH PACYETOB 4yBCTBHTE/BHOCTIL

TIpussTele B COOTBETCTBUH ¢ Tabi. 18 ycTaBKH ycTpoH-
CTBa JOJIXKHH ObITb MNPOBEPEHH 1O YCJAOBHIO UYBCTBHU-
TENbHOCTH.

B) AHa/JOTHYHO MOTYT ObITb AaHB DPEKOMEHAAUUH IO
BHIGOPY YCTABOK YCTPOMCTBA IPH TOKAX [om.p.xaw # 0. Tak,
NpH fom.p.xax=05 a (0,1 a) Moryr ObTh PEKOMEHIOBalIbI
caedyolle YCTaBKH.

HPK ixaq=6,7'—10:

I2yer=0,75 a (0,15 a);
kropn=0,15 (TH. 10%).
Ipu {(‘Haq=2""6,7:
I2yc2=0,75 a (0,15 a);
kropn=0,112 (TH: 7,5%).

r) B ofwmeM cayyae npu pacueTe B COOTBETCTBHU
¢ m. 2, puc. 51 MOKer GEITb MOMOMb3OBAH IS YIPOLIEHIS
pacuera. Ilpu 5TOM nHoJOMeHHe PACUETHOH TOUKU AIA pe-
JXKHMa KadaHHE MOxKeT ObITh HAWAEeHO AAS JAHHBIX TOKa
KauaHHH M TOKAa Jom.pxaz 1O KPHUBBIM J2¢.pxau=[(/xaa)

®

6e3 aHaJAUTHYECKOro pacyeTa.

II1. BpiOop ycTaBoK ycrTpoiicTBa GJAOKHPOBKH,
korjga Tok 3/, Mcnojb3yercs B yCTpoOicTBe

Brinosnenne yerpoficTBa GJOKUPOBKH C HCIIOJb30BAHHEM

Toka 3/o, T. e. ¢ KOMGHHUPOBaHHBIM TYCKOM 10 |[o] +{&l],
NpeAHa3HAYeHO AJA TMOBBbIMIEHHS YYyBCTBHTENbHOCTH YCTPOH-
cTBa GJIOKHDOBKH K JABYX(a3HBIM 3aMbIKaHHAM Ha 3eMJIO
H [DOJI)KHO NPHMEHSIThCA B CJAYYasix, €CAH Ha OCHOBaHHH
pacyeTa YcTpoHcTBa Ge3 HCIMOMBL30BaHUs ToKa 3/ BHIABH-
Jlach ero HefocTaTOYHAsl YYBCTBHTENBHOCTb K YKA3aHHBIM
HNOBpeXAEHUAM.

OpHako Hcmosb3oBaHHe TOKa 3/ B yCTPOHCTBE MOXKET
IpHBECTH B CBOIO Ouepelb K YBENHUYEHUIO YCTaBOK [ayer
HIU Rropw TO CPAaBHEHHIO CO CAyYyaeM HEMCIIOJb30BAHHA
Toka 3/o, a 3HAUUT, U K CHUIKEHHIO UYBCTBHTEJIBLHOCTH NpH
3aMBIKAHHSAX MeXAYy ABYyMs (hasaMH. YKasaHHOe YBeXuye-
HHe YCTaBOK MOXET OKa3aTbCsl HEOGXOAHMBIM IJs1 OTCTPOf-
KM ycTpoiicTBa OT ToKa He(GajaHca B HYJEBOM NpOBOLE
TpaHc(HOPMATOPOB TOKA 3allUTHl B HArPY30YHOM DpEXKHME
HIM B pexXuMe KayaHuil.

Pacuer ycTpoficTBa GJOKHDOBKH IIpPH HCIIOJb30BaHUU
ToKOB [z u 3/p U HAAMYMH TOPMOKEHHS BO3IMOXEH HCXOAA
H3 YpaBHEHHMs XapaKTepHCTHKH cpaGaThIBaHHA YCTpOii-
cTBa (34) M KpHBBLIX YYBCTBHTEJNBbHOCTH (puc. 52), 3aumcT-
BOBaHHLIX M3 3aBOJACKOH HH(OpMaUH¥ Ha YCTPOHCTBO 6J0-
KUPOBKH NpH KauaHuax tuna KPB-122 (undopmauus OBK
469253.01, anpess 1960 r.) u paoUuX KPaTHOCTH TOKa B 110-
asipusoransom pese /TP (puc. 50,a) K TOKY ero cpabarsisa-

P .
HHA T B 3aBHCHMOCTH OT 3HaueHudl TOKOB I u 31,
c.p,

B 3aluMTe NPH 3aJ4aHHbIX YycTaBKax Jayer H 3loyer.

Ha ocHOBaHHM 3THX KpPHBBIX JJSI JAaHHBIX YCTaBOK
yerpoficTBa fayer M 3lgycr TOKM B yeTpoiicTBe [, u 3/g
MOryT ObiTb 3aMeHeHbl OJHHM 3KBHBAJEHTHEIM TOKOM
06paTHOH NOC/NenOBaTEIbHOCTH I3 3ks (OGYCJIOBIHBAIOUIHM
npH RaHHOH ycTaBKe [ yer TaKYIO XKe KPaTHOCTH MOMEHTA
Ha pesje, KaK M NpPH COBMECTHOM JHeHCTBHH TOKOB /[
H 3[0)

3tor TOK I23¢kp MOXET OHITb ONpefeNeH HCXOAS H3
KPaTHOCTH TOKa HA pesie MPH PacCMATPUBAEMEHIX 3HAUEHUSAX
MOJBOAHMHIX K pesle ToxkoB [, u 3/y B cOOTBETCTBUM C CO-
OTHOWEHUEM

Iaaxa — Ip

(41)

Torga nas cnysasa o # 0 ypaBHeHue cpaGaTeiBanus
yerpodicTBa (34) mpumer BuA:

IEYGT —IU.D )

12axn.c.p=kT0pM]'ropM+12yc:\~. (42)

Bripaxenue (42) sBisieTcsi ypaBHEHUEM XapakTepu-
CTUKH CpabaTEIBaHUS YCTPOHCTBA OJOKHPOBKH B 0fLieM
BUIe, IpeiCTaBIeHHBIM rpaduueckn Ha puc. 50,8 Bcemu
IEBSITBIO IPSIMBIMH.

B cayuae ucmonb3oBamust B ycTpoiicTBe Toka 3/y mpu
onpele/ieHHH pacueTHOro ToKa cpabaTelBaHUS YCTPOHCTBA
B pexuMax, ykasauubix B § II, m. 1, crenyeT yuuTHBaTh
BJAHSHME TOKOB, NPOTEKAWLINX uepe3 HYJAEBOH mpoBon
TpaHCHOPMATOPOB TOKA B3aUIUTHL.

B stom cayuae Tox cpabaTeiBaHust ycTpoiicTBa Je.p
B3aMeH (35) u (37) clenyeT (npemefsiTb 0 BHIPAXKEHHAM:

ky

Io.p.marp >k3 Izaxn.uarp;

(43)

(44)

B KOTODBIX TOK I3 axe, KaK Pe3yJbTHPYIOUIHI ABYX ciarae-
MbIX f2pace M 3o pace, MOMIEKHT ONpElETCHHUIO MO KpH-
BBIM YYBCTBHTEJBbHOCTH (pHc. 52).

Pacuetnrie TOKH [zpaca ONPERENsAOTCS AAS  COOT-
BeTCTBYIOWIHX pexuMos no (36) u (38).

Ic.p.xaw = kulsax n.xav,

109
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Puc. 52, XapakTepHCTHKH YYBCTBHTEJBHOCTH NYCKOBOTO oprana ycTpoiictBa GAOKHMPOBKM NpH Kayanusx tuma KPB-122
¢.p — TOK cpabaThiBaHHst pene [TP; 12«—T0K ofpaTHOll mocjenoBaTeNLHOCTH; 3ly — yTpoeHHsIt TOK Hy-

neBolt MOC/JIe0BaTeNbHOCTH.
Yeraskn no TokaM [ ¥ 3/ ¥ sHaueHHA TOKOB J; M 3/, DaHEl ANA MCNOAHEHHS YCTpOHCTBA HAa HOMMHAJBLHMI TOK 5 a.

Pacuetneiit TOK 3/p pace AJs peXHUMa HArpysKu HIH
Kadauu#i rpy6o NpPHOGJMXKEHHO MOXKeT OLITh OmnpeneseH Mo
BhIPakKeHHI0

310 pacq=loxx6+310 H.Dy (45)

rie /o us — TOK HebajaHca B HyJAeBOM NpoBoxe TpaHchop-
MaTOpOB TOKa B paccMaTpHBaeMOM pexHMe;
fgu.p — TOK HyJIeBOH TIOCAEXOBATENBHOCTH, OOYCJIOB-
JIeHHEIH HECHMMETpPHeH B CHCTeMe, ec/iH Takad
HeCHMMETpHSI HMeeTcs.

Tok Jous TpybO nNpUOJHIKEHHO MOXeT ObliThb onpeie-
JIeH:
IJs pexHMa Harpysku
Io n6.narp= 0,03+0,05/5arp; (46)
IJd peXuMa KauaHufl — HCXOAs M3
yKa3aHuil 1o pejefiHoll sauiuTe, Bom. 2. CTyneHwaras To-

110

«PykoBoaAmuX -

KOBast 3alllUTa HYJEBOH# NOCASAOBATEIbHOCTH OT 3aMBIKA-
HH HA 3eMal0 Jquumi  110—220 x6», ra. 2, n. 15 (I1-7)
B IIPENNOJIOKCHHH, YTO TpadcHOpPMaTODH TOKA YHOBJETBO-
psIOT KpHUBBIM KpaTHocT# Toka npu 10%-nofi nmorpeunocty
IpH MaKCHMalbHOM TOKe KauaHud U YTO Ko3hdHUUHEHT
OJIIOTHMHOCTH TPAHC(OPMATOPOB TOKA Konn=0,5

IOHG.Ha‘I“O,OSIKaq- (47)

B cayuasx, Korga ycrpofictBo GJOKHPOBKH NP Kada-
HUAX TpH onpefeteHuH Joue.xaw NO (47) He YAOBJETBO-
psieT TpeGOBAHMSM UYBCTBHTEJABHOCTH NpH JABYXdasHoM
3aMbIKaHHH HA 3eMJi0, 3HaueHHe Jono.xaw CHAEAYET olpe-
lensaTh GoJiee TOYHO C HCIIOJNB30BAHHEM KPHBBIX HaMartu-
YHBaHHS CcTanu TpaHchopMaToOpoB TOKA.

2. Beugy TOTO YTO HCNONb30BAHHE KPHBBIX pHC. 52
A7a onpenenedts looxe B (43) u (44) BO3MOXKHO TO/NBKO



TIpH H3BECTHBIX YcTaBKaX /3 yer M 3/o yor, MOXKHO NPUHATDH
CJenYIOIHA TOpsAIOK pacuera:

a) Ana yeraBoK [z yor U Rropy, NPUHATHIX TO Mpei-
BADUTENIbHOMY pacueTy (Ha OCHOBaHMH KOTOPOrO BBIABU-
Jacb HeJOCTaTOYHAs YYBCTBUTEJBHOCTh YCTPOHCTBA K ABYX-
(ha3HBIM 3aMBIKAHHSIM HA 3eMJI0 NPH  HEHCIOJb30BaHKHH
Toka 3[p), H HauGognwell ycTaBKd 3loycr INpOBEpseTCH,
corsacHo ykasanusiv § IV, uyBCTBMTeNLHOCTH YCTPOHCTBA
K OBYX(pasHEIM 3aMbIKaHHAM Ha 3eMJIO; €ClM IPH 3TOM
Tpe6oBaHHA YYBCTBHTEJBHOCTH HE YIOBJETBOPSIOTCSH, TO
ycTaBKa 3/g yer COOTBETCTBEHHO YMEHBUIAETCH; B KauecTBe
HauGoabllell YCTAaBKM [IPAKTHUYECKH MOMKET HNPHHHMAThCSA
yctaBka 3/gyer=1,5 a (1. 3);

6) Ha ocHoBaHMH YCTaBOK Jsycr H 3lpyer M TOKOB
I2 pacu.xaw M 3lg pacu.xau, HalmeHHslx Mo (38) u (45) pas
pexxuMa KayaHHf ¢ IOMOIIBIO KPHBBIX YYBCTBHTEJILHOCTH

Ty
puc. 52, onpegeasiercs OTHOUIEHWE Vi

H TOK [35xp,xa

SKBHBAJICHTHBId TOKY OOGpaTHOM IOCJ1eA0BATENBHOCTH TIPH

IaHHOH yCTaBKe [, yco, TIOCAEJHUH MOXET GHITH Onpejesiex

1o Mpeo6pasoBasHOMy Bblpaxenwio (41):
Ip

Ic.p

Izax:n - Izycr- (48)

B) no (44) onpenensiercsi TOK fc.p.xaw W TIPH TIPHHSA-
THX /g ycr U Rropm N0 XapakTepHcTHKe pHc. 50,8 mpose-
psieTcst YCJOBHE OTCTPOMKH OT peXkuMa KauaHWil ¢ yueToM
TopMoxXeHus. Eciau 3TO yc/OBHe YHOBJAETBOpSETCS, TO
IPOH3BOAHTCA AHAJOTHYHAS MPOBEpPKA XaPAKTePHCTHKH JJis
Harpy3oyHOro pexkuMa, HCXOAsl U3 [¢.p.marp, ONpenedse-
moro no (43). B npoTuBHOM cayyae ycTaBku Jpyer H
Rropm TEPECMATPHBAIOTCH B CQOTBETCTBHH C PACCUHTAH-
HeM 1o (43) 3uaueHueM [¢.p.uarp B PacueT NMPOU3BOXMTCA
BHOBb.

Heo6xonuMo OTMETHTb, YTO NPH HCMOJbL30OBAHUHK IS
OMMCAHHOTO pacyeTa NpUBeJEHHbIX HA pHC. 52 3aBOJACKHX
X2paKTepUCTHK  YYBCTBHTEJBHOCTH  IIYCKOBOrO  Oprala
ycTpolicTBa 6/0KMpOBKY npu kadaHusx tuna KPB-122 npu
GONBIIMX pACYETHHIX 3HAUEHUSAX TOKOB oOpaTHOH W HYy’e-
BON NOC/AENOBATENbHOCTEH MOXET NOTpeboBaTbCsl 3KCTpa-
nonAuMd 3THX XAapPAKTEePUCTHK. VYKa3aHHOe OTHOCHTCH U
K CJAYy4al0 HCNOJb30BAHUSI XaPAKTEPHCTHK AJIS YCTpoHcTBa
6,10KHPOBKH Npu Kauanusax Ttuna KPB-124, npusenerHbIx
B MHCTPYKUHH IO MOHTaXY H 3KkcmayaTaunu ODBK 469347.01
aa 1965 r.

B npanpnehimieM xapakTepuCTHKH /s yCTpofcTBa
tuma KPB-124 pomxHbl ObITH AaHbl 3aBOAOM B HEOGXOMH-
MOM JHamasoHe TokoB [, u 3.

3. Ha puc. 53 naHbl XapaKTepHCTHKHM cpabaTbiBaHHS
yeTpoHcTBA M KpHBLle 3aBHCHMOCTH Jc.pxaw=f(/kaq) a7

cayuas orcyTerBus HecuMMeTPHH (/2 m.p-xaw=3/o n.p.xaa=
=0). Iocneauue mnocrpoeHsl No (44) 1N pPa3NHYHBIX
veTaBoK Jgpyer U 3loyer npu kx=12. Ilpn nocrpoeHnu
TOK /3 pacw.xaw oOmpenensiercss no (38a), a 3/opaca — Mo
(45), yuutniBas (47). Has xaxporo 3xaueHHs ToKa [xauw H
COOTBETCTBYIOLUHX 3HAYeHHI 12 paca-kay H 3[0 pact.xadq
3HaueHue [gpxm.xaw B (44) ompenensiloch ¢ TIOMOLIbIO
KPHBHIX YYBCTBHTEJNBHOCTH yCTpocTBa (puc. 52).

Ha ocHoBaHuH aHanu3a rpadukoe puc. 53 MOryT GHITDL
JaHbl CJeflylollMe KOHKDETHBIE pPeKOMeHJalMH, YApomalo-
mHe BHIGOP YCTaBOK YCTPORCTBA INPH  HCHOJb30BaHHH
toka 3/,.

a) Ilpn oTCYTCTBHM TOKAa HECHMMETDHH HYJEBOH moO-
caenosarenbHocTd (3/ow.p=0) mpu ycraBre 3/pycr=2 a
(0,4 a) u n06ex ycTaBkax [y yer HCIONB30BAHHE TOKA 3o
TPAKTHYECKH He YXYAlIaeT YCJIOBHH OTCTPOHKM OT peXHMa
Kauauuil N0 CpPABHEHHIO CO CJIY4aeM HEeHCNONb30BaHHA
Toka 3lg;

6) YuuTmBasg yKasaHHOe, a TaKXXe TO, UTO HCIONbL30-
Baiue Toka 3lp npu ycraske 3lgyer=2 a (0,4 a) naer

BecbMa  HE3HAYMTEJbHBIA  BBIMTPHIL  YYBCTBHTEJNBHOCTH,

ycraBky 8loyer=2 2 (0,4 a) uemecooGpasmo paccMmarpu-

BaTb TOJNBKO NPH SHAYHTENbHBIX TOKAX Kadau#t u 3/oup

K eCJH TOBLIIUEHHE YYBCTBHTEIBHOCTH IIPH ABYXdasHOM

3aMBIKAHHH Ha 3eMJI0 ¢ MNOMOLUBIO HCHOJIL30BAHHSA 310

?Soylrc;poﬂcrse Tpebyercsl He3HAuUMTeJSbHOE (nopsiaka 10—
0

B) Ilpn oTCyTCTBUH HECHMMETDPHH B DeXXHMe HArpy3KH
H B peXHme KayaHHi (12 H.p.narp=12 n-p.kay=—9lo u.p.uarp=
=3/lon.p.xvan=0) AnR yCcTpoiicTBa G6/NOKHDOBKH NpPH Kada-
Husix THna KPB-122 oprHeHTHPOBOUHO MOMKeT GLITH MPHHATA
yeraBka 3loyer=11,5 @ (0,3 a) npu ycraBkax mo /[ yer
¥ kzopy, NPHHEMAEMBLIX B COOTBETCTBMH C Ta6j. 19.

Ta6auua 19

OpHEeHTHPOBOUHOE 3Ha-
e o oxs
H}:fxga:“ﬂoamuanbnomy PekoMeHIyemble yCTaBKH
TOKY Jyog
X
Izycr =O,7L-) [ (0,15 a)
7,5—10 kropm = 0,15 (ycrarka
wa THq, 10%)
. Inyer=0,75 a (0,15 a)
5,5—7,5 RBropn = 0,112 (ycTaBka
Ha TH, 7,5%)
- Isyecr=0,5a (0,1 a)
4,5—5,5 kropm = 0,1 (ycraBka
Ba TH, 10%)
3,5— R Izycr=0,5a (0,1 a)
5—4.5 Rropn=0,1 (yctasxa na TH . 10%)
Ioyee=0,75 a (0,15 a)
kropn = 0,075 (ycTaBka
Ha THy 5 %)
Ieyer=0,5 2 (0,1 a)
2--3,5 kropn = 0,075 (ycTaBka
Ha THT 7,5‘y0)

Mpumewanne, Mpr I .o =3,5—4,5 OKOHuaTe/bHbI! BEIGOD
*
YCT2BOK NpPOH3BOLMTCS HA OCHOBAHHM PAcHeTOB UYBCTBHTEJLHOCTH.

YcTaBky, npuHHATHIE B COOTBETCTBHM ¢ peKoMeHJa-
uuaMi Taba. 19, ROMKHBL ObITb NPOBEPEeHbl MO YCHOBHIO
YYBCTBHTEJNbHOCTH.

Anajorguso ¢ TNOMOLUbIO rpadukoB puc. 53 Moryr
6bHITh COCTABJIeHbl PEKOMEHI AUy MO BbLINOJHEHNIO YCTaBOK
npu 310)’0’1“:1 a (0,2 a).

4, CneayeT OTMETHTh, YTO pacyeT YCTaBOK yCTpolicTBa
NPHHUUNHAABHO MOXeT ObTh BBHINOJHEH H aHAJHTHYECKH
(T. e. 6e3 HCIOAb30OBAHHS XapaxKTepucTHK pHe. 50,8) —
noxGopom ¢ momoiieio (34). OxHako Taxoit pacuer sB-
JdsAeTcss HellenecooOpasHBIM BBHLY HEOOXOJHMOCTH pac-
CMOTpEHHSI HeCKOJbKHX BapHaHTOB.

IV. Pacyer uyyBCTBHTENBHOCTH YCTpPONCTBa

1. Pacuer uyBCTBHTEJIBHOCTH YCTpOHCTBAa MOXKET OBITh.
npousBeneH rpaduyecku ucxoms u3 puc. 50,8 ciaenyolwinm
o6pasom (cM. Takxe M. 7).

a) Ha maockocTh (/ec.p. Jropm) pHe. 50,6 HaHocutca
Touka A, COOTBETCTBYIOLAS TOKY /g x.3 H TOPMO3HOMY TOKY
Iropm.x.2, ONPEHENEHHEIM TPY METANJIMIECKOM KOPOTKOM
3aMBIKaHMH B PAacyeTHBIX MO UYBCTBHTENbHOCTH YCJ/IOBHSIX.
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I/Izyrr = 4752 (4,/a)

8 Iy = 12 (42a)

Puec. 53. XapakTepLCTiKH cpadaTbiBaHus Ic_p‘zf (aleT"pM) H KpHBHIE Ic.p..xaq = (éxaiz) yCTpoficTBa GIOKHPOBKH NpH Kadanusx thna KPB-122

I[lpumeuvuaHnue.

Iludpbl, nokasaHHbBIE B CKOOKAX, OTHOCATCSA K HCMOJNHEHHIO yeTpoiicTsa Ha [y =

(31, ucnonbsyercs).

1.




6) Ilposoanrcsi mpavas OA, coemuasiomas Touky A
C Ha4ajOM KOOpAMHAT. Dra IpsIMast IPHGAHKEHHO MOXKET
paccMaTpHUBAThCA KaK reoMeTPUUECKOE MECTO ToueK, COOT-
BETCTBYIOLMX  paccMaTpHB2aeMOMY  CJAYYalo  KOPOTKOLo
3aMBIKaHHS Yepe3 pas/IHuHbIEe HEPEXOAHblE CONPOTHBJICHHT,

B) Onpenmensiercs Touka I mepeceuenuss npsamoit OA
C XapaKTepUCTHKOH cpabGaTbIBaHHA YycTpoHcTBa Jpep=
=f(/ropm), COOTBETCTBYOWIEH BHIGPAHHEIM  yCTaBKam
yerpoiictBa Ig yor M Bropw M TOYKA 5 TlepeceueHHs xapax-
TEPUCTHKH CPabaTEIBAHMA YCTPOHCTBA C TPOBENEHHBIM K3
ToukH A nepnenpukyaspom AB K ocu aGeuuce.

r) Onpenensercs  xodQQHUUMEHT YyBCTBHTEIBHOCTH
b — AB. o
SETFQH KOS(QQUUHERT uYBCTBHTENBHOCTH K'y == B

Onpenenenne, MOMUMO K03hGUUHEHTA HYBCTBHTEBHO-
T Ra, TaKXe H KOa(DOHIHEHTAa YYBCTBUTEABHOCTH kA'x
nesecoofpasHo A ydeTa BOSMOXHBIX TNOrpelllHoOCTel
B onpejeleHHH TOKOB Jo ks ¥ Jropu, 2 TaKXKe BO3MOXKHOrO
CMelleHHsT XapaKTePHCTHKH cpabaThIBaHUs H3-3a IOTPELIHO-
CTell yCTpo#cCTBa.

2. Jlast cxeM, B KOTOPHX MJIS NyCKa 3aIlUTHl HE06Xo-
JAHMO cpaBaTbiBaHHE YCTpOHCTBA GJOKHPOBKH IIPY Kada-
HUsX (HanpuMep, TPEXCTyNeHyaras NHCTaHIMOHHAS 3ALUHTA
¢ HCIOJb30BAHKEM THIOBOH mlaHead 3amuThl Tuna I13-158
no puc. 1), yCTpoACTBO AO/MKHO UMeTh CleldyIoulHe Koad-
GHLHEHTE YYBCTBUTEJbHOCTH:

a) kay=1,5u k'y= 1,1 —mnpu
B KOHUE 3alUHINACMOTO Y4YacCTKa,

6) ka=1,2 1 k'g>=1,] —UPR KOPOTKOM 3aMEIKAHHH
B KOHIle 30HB De3epBUPOBAHMA (B Cayyae, ecau paccMmar-
pHuBaeMas SHCTAHIHOHHAS 3aLIMTA OCYILECTBASET (PYHKIUHIO
P€3eDBHPOBAHUA CMEXHBIX BJEMEHTOB).

Cnepyer oTMeTHTb, 4TO HPH kg =1,5 Yycnosue k'z =
> 1,1, xak npasuino, ynopaersopsercsa, [losToMy npu npo-
BEPKE UYYBCTBUTENbHOCTH B KOHLE 3allHIIaeMOTO Y4acTKa
KO3((UUHEHT UYYBCTBHUTEJIbHOCTH k's MOMXKET CHelHalbHO He
OnpefenaThCs,

3. Idns cxeMBl mo pHc. 3 NIpH BHINONHEHHM €€ TaKuUM
06pasoM, KOTRa MYCK 3aluTHl BO3MOXKeH §e3 cpaGaThiBa-
HUs ycTpo#tcTBa GAOKMPOBKH (M. 3,6 onucaHHs CXEMBI IO
puc. 3), UYBCTBHTEJBHOCTb YCTPOHCTBA [NOJMKHA MpPOBe-
pAThbes:

a) npH GJOKMDOBAHHM TOJBKO TIEPBOH CTYNEHY 3allH-
THl — IPY KOPOTKOM 3aMBLIKQHHM B KOHUE 3aliuiiaeMoi
30HHE! T1epBOH CTYMeHH; B HUeadX YNPOLleHHs B 3TOM ciaydae
Iesecoo6pasHo paccMaTPHBATh KOPOTKOe 3aMblKaHHE B KOH-
e 3aUMIaeMOT0 Y4acTKa;

6) npu GJOKHPOBAHUHM NEPBOM M BTOPOH CTYyNMeHH (HaH
TOJBKO BTOPOM CTYNEHH) —MPH KOPOTKOM 3aMBIKAHHH
B KOHIle 3alllHIlaeMOro y4acrka.

B ofoux cayuasix %o3(QOHIHEHT YYBCTBUTENbHOCTH
DOJIXKeH ObTb 2g=>1.5.

Crnenyer OTMETHTB, YTO NpH COIVIACOBAHMH MEXIY CO-
6ol BTOPBHIX CTYNEHeHl 3aLUMT CMEXHBIX YYacTKOB (HampH-
Mep, 3amuT 8 M 2 ¢ XapaKTepHCTHKaMu no puc. 16,8), B ue-
JAfX oOecrevyeHHs CeNeKTHBHOCTH, YyBCTBHTENbHOCTb YCTPOH-
CTBa GJIOKHPOBKH BalLUTHI, C KOTOPOH ITPOUSBOJUTCS COrJia-
COBaHue, NoJXKHa npoBePATLCA B KOHIE 30HBI, OXBaTbliBae-
MOH BTOPOH CTymenblO IO aHAJNOTHH C IPOBEPKOH TOKa TOU-
Ho#t paborbl (pasa. E m. 7)., [Ipn sTOM KO3 (HIUEHT YYBCT-
BUTE/IBHOCTH Ry JOJKeH 6biTh He Mmenee 1,1. Oxuako B Ie-
2¢:5:4 YIOPOILEHHS MOXKHO CYUTaTh, 4YTO CEJEKTHBHOCTDL
ofecreynBaeTcs, ec/H KOS(hOUUMEHT UYYBCTBHTEJIBHOCTH Ky
paccmaTpruBaeMoro yctpofictBa GNOKHDOBKM [PH KOPOTKOM
3aMBIKaHKHH B KOHIle 3alllUIaeMOTO Y4acTKa He MeHee KO-
a¢duIHeHTa YYBCTBUTENBHOCTH CTYIEHH, ¢ KOTOPOH NpPOU3-
BOJUTCH COTJIAaCOBAHHUe.

4, YcrpoHcTBO GNOKHPOBKM NIPH KaYaHHAX JOJIKHO
YIOBJIETBOPATh TPeGOBAHHUSAIM UYBCTBUTEJBHOCTH, Kax Ipa-
BUJIO, IIDH 3aMBIKAHUM MeXJY ABYMsi dbazaMH U IPH ABYX-
tha3HOM 3aMbIKaHMH Ha 3eMJi0. PacueTHBHIMU il TIPOBEPKH

8—2284

KOPOTKOM 3aMBIKaHH

YYBCTBHUTENBHOCTH ABJAIOTCA CHeAYIOIHE BHABI KOPOTKOro
3aMBIKaHHUS.

IpH HEeHCIONB30BAHHM B YCTPOHCTBAax Toxa 3/p — ABYX-
¢dasHOe 3aMbIKaHHE HA 3EMJIIO;

fIpY HCmoJIb30BaHMH TOKa 3/o —Kak nByx(asHoe 3a-
MbIKaHHe Ha 3eMJII0, TaK H 3aMblKaHHe MexJy ABYMs Gasa-
MH; YKasaHHOe OGBACHSETCA TEM, UTO XOTS IPH KOPOTKOM
3aMbIKaHHH MeXAY AByMs (asaMu Tok o06paTHOH TocJe-
ILOBaTeNBHOCTH GOJbILe, YeM NPH ABYX(a3HOM 3aMbIKaHUH
Ha 3€MJIIO, ONHAKO B I[IOCJAeRHEM CJyyae YyBCTBHUTENLHOCTh
YCTPORCTBa TIOBHIMIAETCS KH3-3a IOSIBJIGHUS TOKA HYJeBO#
f1ocae0BaTeNIbHOCTH,

Ilpu Tpexda3HBIX KOPOTKHX 3aMbIKAHHAX CHENHANLHYIO
NPOBEPKY UYBCTBUTEJBHOCTH YCTPOACTBA GJOKUPOBKU IIPO-
HSBOAMTL He TpefyeTcst; NpeArNoJaraeTcss, YTO NpU Tpex-
(ha3HOM KOPOTKOM 3aMBIKAHHH AJHTENBHOCTh MPERIIECTBYIO»
et eMy HeCHMMETPHH, & TaKXe KPaTHOCTh TOKOB B peJe
LOCTAaTOYHHl AJIS ‘HaJeXHOro cpabaThiBaHHA YCTPOHCTBA
6JIOKHPOBKH B COOTBETCTBHH ¢ NAHHHIMH 3aBofa (T. e. JJH-
TenbHOCTh HecHMMeTpuu He MeHee 0,008 cex npu KpathHocTH
110 OTHOMIEHHIO K TOKY cpafaTHIBaHMA He Mexee 3).

5. B ofuweM cayuyde B KayecTBe DacueTHBIX PEXKHMOB
IJIS NPOBEPKH YYBCTBHTENBHOCTH MROJIKHH TNPUHAMATHCH
PEXHUMEI, COOTBETCTBYIOIHE MHHHMAJBHBIM 3HAYeHHAM TO-
KOB OGpaTHOM M HyseBofi mochegoBaTenbHocTell Jya #
3/ox.s B 3allUTe NPH MHHHMAJIBHBIX OTHOIIEHHSX TOK3 B pa-
6ouell OGMOTKe pesie K TOKY TOPMO3HOH ero oGMOTke.

Ycnosud, onpefensiomue MHHAMAJbHOE 3HaYeHHe” TOKa
Ik s B ycrpoiictBe npm nBYXhasHOM KOPOTKOM 3aMbiKa-
HHH Ha 3eMJIO, MOTYT GLITh YCTAHOBJEHH C NMOMOIILIO BHI-
paxeHan (Ipu 2;p = Zg5)

(1,1) __
I2K.s)'—

(49)

21z

B KoTopoM Eg — asHad 3. m. ¢. CHCTEMBI;

kr — koadduiuueHT TOKOpacnpeneNeHHs AN TO-
KOB O6paTHOil mOC/e/l0BaTeAbHOCTH, pPaB-
HBIH OTHOWEHHIO TOKa B paccMarpuBae-
MO 3autMTe K TOKY B MecTeé MNoBpexje-
HUA;

21y U Zpp — PE3YJBTHPYIOLIME CONPOTHUB/IEHHS COOT-
BeTcTBeRHO npsiMod (o6paTtHoit) M myie-
BOH TIOC/ef0BaTeNbHOCTEH OTHOCHTEJBHO
MeCTa TIOBPeXAEHUS,

Tpu ucnosnpzoBanuu Toka 3/p B ycTpoficTBe pacueTHHe
PEXUMEBI /151 OlpeAeIeHHS MHHHMAJbHBIX 3HayeHHH TOKOB
o6paTHON [oxs © HyneBoi 3lok.s MOCTENOBaTEAbHOCTER
B 3aliuTe npH ABYX)a3HOM 3aMBIKAHHH HA 3€MJII0 MPOTHe
BOPEUMBE], a TIOTOMY CJEAYeT NPOH3BOLUTH DACYETH YYBCT-
BHTEJIBHOCTH [IJISi OCHOBHBIX DEAJIbHBIX DEXHMOB PaGoTH
CeTH.

6. 3HaueHHe TOPMO3HOrO TOKA [yopm.x.s TIPH pacyere
YYBCTBHTE/NBLHOCTH YCTpoficTBa GJNOKUPOBKY ONpefensieTes
B TéX Xe PacyYeTHRIX peXumax, YTO H MHHHUMAJBHBIE 3HAa-
YEHHSI TOKOB 0GpaTHON [ax.s M HYAeBOA 3oy TNOCHEROBa-
TeNbHOCTEH B 3alLUTe, H NPUHUMAETCH PABHBHIM MaKCHMAaJib-
HOMY TOKY B OJHOH U3 MOBpEXAeHHHX (has.

Mpu Heyuere Harpysku 3HAUeHHe TOPMO3HOTO TOKa
MOMeT ObITh NOJYYEHO uepe3 TOKM OTAENBHHIX NOC/Ie0oBa-
TesbHOCTell B MecTe YCTAHOBKM 3aL(HTHI:

IJiIi KOPOTKOTO 3aMBIKAHHA MexkAY JABYMA (asamu
(mpH 235 == 295)

2 7= 7(2) .
Isl‘O)pM.K.S':VSI()

2k.3?

(50)
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RAa ILBYX(baSHOFO KOPOTKOr0O 3aMbIKaHNf Ha 3eMJlo
(4epes TOKE BCeX Tpex IoOCJenoBaTesNbHOCTeH)
y ] 2 et
Kiws =/ [ 70— D+ | +
—
g U+ ey 1)

HIM TOJNLKO uepes TOKH oGpaTHOd M HYneBOH mocJea0Ba-
TeJbHOCTEH (NpH 2y = Zoy)

1 % 2
1,1 (1,1 - K 1,1
I(Topa)a.x.3= VS ( 12K.3)+ 2 ko 1%)}:.3)) +

G b o l k 2
H(awr+) 2]

rae ke ¥ kg — K03 DUINEHTH pacnpejeseHHs TOKOB Tps-
Mot (oGpaTHON) M HYJeBOi NoCHeJOBaTelb-
HOCTell, paBHble OTHOLIEHHIO TOKa B pac-
cMaTpuBaeMOH 3aluTe K TOKY B MecTe
NIOBpEKIeHUS.

YuuTeIBas, 4TO, KaK yKa3aHO B I. 5, pacyeTHHIM IIPH
MPOBEpKE YYBCTBHTEJBHOCTH SBJSETCS MUHUMAaJbHOE OTHO-
menye TOKa B paGouefl 06MOTKe peje K TOKY B TOPMO3HOMH
€ro 06MOTKe, TOPMO3HOM TOK mpH TOKax HArpysKu, cOH3Me-
PHMEIX ¢ TOKaMH KOPOTKOTO 3aMBbIKaHH#, clelyeT olpeie-
ST ¢ YYETOM HarpyskH.

7. Pacuer yyBCTBUTEJNbHOCTH YCTPOHCTBA INIPH IBYX-
$a3HOM 3aMBIKAHMH HA 3eMJIIO B CJayuyae, KOr&a B YCTPOH-
CTBE HCHOAb3YeTCH TOK 3/p, IIPOM3BONUTCA HCXOASA U3 3Ha-
YeHHS SKBHUBAJIEHTHODO TOKa OGPATHOH NOCINOBATEJbHOCTH
Iooxzn.x.2 B C/IGAYIOUIEM MOPSIIKe:

a) Ans 3aJaHHBIX YCTaBOK ycTpoictBa fayer H 3loyer
H KOHKPETHBIX 3HAaUeHHH TOKOB B samute foxs # 3ox.a IO
KPHBBIM YYBCTBHUTENLHOCTH Ha PHC. 52 ompejensercs OTHO-
neHHe

e oo 3

(52)

Iyp .
Iep’

6) no (48) onpenensiercs IKBUBAJEHTHBII MHHHMaJlb-
HBIH TOK OGPaTHOM NMOCAEAOBATENBHOCTH B 3alIHTE [paxs.x.3;

B) IaS TOKA Jgoxn.x.s M TOPMOBHOTO TOKZ Jropm.i.a
OTIpeNeNsieMOro B COOTBETCTBHM ¢ M. 6, Ha IJOCKOCTh
(J2¢.p, Tropu) pHc. 50,6 maHocuTess Touka A, KoTopas
COeJHHAETCS ¢ HAyaJoM KOODRHHAT,;

) onpeaeasieTcss KO3DPHILAEHT UYBCTBUTEIBHOCT Y, Ry =

48 . AB
=T7 ¥ K03DpDUIUEEHT YYBCTBUTEIBHOCTH Ry = EB "

8. Pacyer uyBCTBUTENbHOCTH YCTPOHCTBA MOXeET ObiTh
Npou3BeReH TaKkXkKe ¥ aHANHTHYECKH ¢ MOMOILBIO DAcUeTHHIX
BHIDaXKeHHl, BHIBeJEHHBIX Ha OCHOBAaHMU puc. 54.

Ha naockocts ({2c.p, /nopu) YKa3aHHOTO PHCYHKa Ha-
HeceHa Touka A, COOTBETCTBYIOINAS MHUHHMAaJbHOMY TOKY
Iox.n M TOPMOBHOMY TOKY /qopm.x.s B SaluTe, ONpeleseH-
HEIM TIPA MeTaJ/IHyecKoM KOPOTKOM 3aMBIKAHHM B pacuer-
HBEIX 110 UYYBCTBHTEJBHOCTH YCJOBHAX, M XapaKTepHCTHKA
cpabaThiBaHHs YycTpolicTBa — mpaMasa I, xoTopas YAOBJe-
TBOpseT (34). Ilpamoit I/, coepunsiomeit Touky A c¢ Haua-
JIOM KOODJWHAT, COOTBETCTBYET YpaBHEHUe

12=tg G]TopM, (53)
rae
AB _ Ik
tga: OB —ITODM.K.s ' (54)
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7 sapm

-7, Top kg

Puc. 54. IlpoBepka 4YyBCTBHTEJNBHOCTH YCTpOHCTBa GJIOKH-
poBKH npu Kavausx Tuna KPB-122.

Pemasi cosmectHo (34) u (53) ¢ yuerom (54) mas
K03¢hHLUMEHTa YYBCTBHTEABHOCTH kg MOXHO HOJY4HTH

AB _Toxa— k'ropml‘ropqu.x.s
kq = rﬂ - ]

I2Yc'l‘

(55)

rae lax.3 ¥ Iropu.x,s — MHUHHMAJILHHA TOK OGpaTHO# Io-
CJE0OBATENbHOCTH H COOTBETCTBYIO-
mufi eMy TODMO3HO# TOK B 3allHTe
B PAacCYeTHHIX 110 YyBCTBUTEJIbHOCTH
YCNOBUSX;
Isyer, Rropu — YCTaBKH YCTPONCTBA COOTBETCTBEH-
HO 1O TOKY OGpaTHOWN IocjenoBa-
TEJNbHOCTH M KO3(P(HUIMEHTY TOPMO-
XKeHus.

Hcxons us puc. 54, MOXHO HOJAYUHTH TaKXKe CJeYIO-
liee BhIpa:KeHHe AJIA KO3(p(HLUHEHTa YYBCTBHTENBHOCTH R'y:

AB
qu — BB ==

121(.3

k'ropm-lropu.x,s“l"lzyc'r ' (56)

Buipamenus (55) u (56) Moryr HcmosbsoBaThes JJIst
OIpene/eHust 4YBCTBHTEJNBHOCTH IIPU 3aMBIKAHHH MeXAY
nByMsa daszamu, a Tak¥Ke npH ABYX(ha3HOM 3aMBIKAHHM Ha
3eMJII0 B caydae, KOrza B YCTPOHCTBe He HCIOJBb3YeTes
ToK 3/

Pacuer uyBCTBUTENBHOCTH YCTpolicTBa npu nByxdas-
HOM 8aMBIK@HHM Ha 3eMJII0 B cjyyae, KOria B YCTPOHCTBe
ucnonbayercs TOK 3/p, TPOM3BOAUTCA IO BHIpAXKeHHSIM, CO-
CTaBJIeHHHIM aHAJOrMYHO BhIpaxeHusM (55) u (56):

Izakx.u.s — k'l‘OpMITO_pM.K,B(,

—_ 57
kf{ ]2}' or 2 ( )
I23K B.K.3
fq = — 58
kq kTOp‘MITOpM.!(.B_I'[QYcT ? ( )
rae [ooxs.x.z — SKBHBAJEHTHH TOK ofpaTHoiff mocaenoBa-

TEJbHOCTH B 3allldTe B PACUETHHIX IO WyB-
CTBUTE/BLHOCTH YCJOBHSX; ONpefensercs o
(48), ucxoxss M3 KPHBHIX UYBCTBHTEILHOCTH
puc. 52 mAS NPUHATEIX YCTaBOK lgyer #
3[0y01.

9. ﬂO'HOJl‘HHTeJIbHO cnenyeT OTMETUTh, UTO OJA Tepella-
uy, Ha KOTOpol NpeAycMOTpeHo HecunxponHoe AIIB, B cay-
yae BHITOJHEHUs BO3BpaTa YCTPOHCTBA GJIOKMPOBKM B HC-
XOJHOe TIoJNOXKeHHe ¢ 3aJaHHOM BHILEDIKON BPEMEHH Kena-
TeNbHO OfecmeueHne TpeGOBaHHi UYBCTBUTENBHOCTH YCTPOH-



Lucmene Cucmema
7 Z

Puc. 55. IlpuMep cXeMBl CE€TH C JBYCTOPOHHHM IHTaHUEM
InA pacueTa YCTaBOK ycTpoHcrBa OJIOKHDOBKM IpDH Kaua-
HHAX.

cTBa GJIOKMPOBKH TPH KauaHUAX TIPH BHEUIHEM KODOTKOM
3aMbIKaHUH JI060T0 BHIAA HA 3JEMeHTe INepedauH, OTKJIO-
yeHHe KOTOPONO MOXKET NIPHUBECTH K HecHHXpoHHOMY AIIB.

VYkasauHOe uesecoofpasHo AJaa obecneueHus HemeHcT-
BUsi GJAOKUPYEMBIX NPU KauaHHAX CTYNeHeH AHCTAHIMOHHON
3alUMUTH HEMOBPEXKIEHHOTO yyacTKa B CJyuae, ecau Iocje
yernemtgoro AIIB LeHTD KauaHuil OKaKeTcst PacloJIoXeH-
HBIM B 30He AelcTBUA 3THX CTymeHelt, a ycTpoiictBo Gsoxu-
POBKH NPH KauaHMfAX cpafoTaeT B pe3y/ibTaTe IOSBJCHHS
KDaTKOBPEMEHHOHl HECHMMETDHM B MOMEHT BKJ/IOUEHUS JH-
Hud oT AIIB.

Taxk, Hampumep, IPH KOPOTKOM 3aMBIKaHMM JIOGOTO BH-
Jla Ha 3JeMeHTaX nepexauu mo puc. b5 (B Touke K) B pe-
3ynbTaTe OTKJAIOUEHMS yyacTKa JI-8 # mocsaenymollero He-
cuHxpoHHOro AIIB, B0o3MOXHO cpalaTeiBaHue 3alluTH /,
ecnd UEHTD KauaHUM OKaXKeTcs B 30He Tex ee CTyHeHefi,
KOTOphle OJOKHPYIOTCA NPH KayaHusxX, a OJOKUPOBKA IpH
Kayanusix 3aiuThl 1 He mnpunmjia B neﬁc’l‘BMe B MOMEHT KO-
POTKOro 3aMblKanud, HO cpaboraja 3a CieT KpaTKOBpeMeH-
HOM NeCHMMeTDHHM NIPH HecuHxpomuom AIIB.

[lpu pacueTe UYBCTBHTENBHOCTH ycTpoificTBa GJIOKHPOB-
KH B pacCMaTpMBAeMOM cJyuyae B JONOJHEHHE K YKa3aH-
HoMy B nn. 1—8 Heo6XoAMMO YUHTHIBATL CJeRYIoUIee:

a) B xauecTBe pacyeTHBIX JOJIKHBI PacCMaTPHBATLCS

cJenyiomue Buabl KOPOTKOTO 3aMbKaHUs (NPH 2y == Zop):

TIPH HEHCIOIb30BaHNY ToKa 3], B yCTpoiicTBe—aABYX(asHoe
Zgy

saMbikanyue Ha semmo npy —— <1 u oanodasHoe 3zaMbl-

1

et
oz

KaHyue Rna 3eMJ10 1npu

> 1

iz

IpH HCNoJb30BaHHH Toka 3y B ycTpo#ictBe GJOKH-
POBKH — BCE BHIbL HECHMMETDHUUHEIX KOPOTKHX 3aMbIKaHMI;
NpA 3TOM YCJOBHA, ONUpeAessdioliue MHHHMAaJbHbBIE 3Hade-
HUSA TOKOB OOpaTHOH NOCJAEN0BATENbHOCTH, MOTYT Obilh
BHISIBJIEHBl 44 ,H.ByX(baSHOI‘O 3aMblKaHUs Ha 3eMa10 1o

(49), a nas omHoa3HOr0O 3aMbIKAaHHA Ha 3eMJIO — IO
BbipaxKeHulo (Npy 2z = Zgz )
Egk
1M = o7 . (59)
: 20z
U

6) 3Hauende TOPMO3HOI'O TOKa B 3allliTe JJs NPOBEp-
KM uyBCTBUTENBHOCTH ycTpoficTBa npu OgHODasHOM 3aMui-
KaHNH Ha 3eMJI0 MOXKeT ObIThb ONpeNeseHO MO BHIpAXKEHHIO

ITop;M JK.,B == 21(211)(5 + [(1)

0 K.3° (60.

10. Caenyer OTMeTHTB, UTO B cayyae, Korga TpeGoBa-
HHe YYBCTBUTEJNBHOCTH, PACCMOTPEHHOe B M. 9, He obecreyn-
BaeTcs, HeNnpaBHJIbHOe cpabaTblBaHHe 3aLUTHI MOKET GHITh
NpefOTBPAllleHo, €ClH YCTPOHCTBO GJIOKHMPOBKM OyZeT OT-
CTPOEHO OT TOKOB HECHMMETPHYHOrO peXuMa, BO3HUKAN0-
ILero 3a CYeT HeOJHOBPEMEHHOTO BKJIOUeHHs (a3 BHIKJIIOYA-
Teas NpU HecuuxponHoM ATIB.

OnHako B GOJBIIMHCTBE CJydyaeB Takas OTCTPoOiKa
MOXET NPHBECTH K HeJONYCTHMOMY 3arpyG/eHHIO 3allMTLL,

8*

C zpyro#t cTopoHH, BO3MOXHOe HelpaBUibHOe cpabaTHBa-
HHEe 3alIUThl MOXKET OhTh B pAAe CJAYYdeB HCIPABJIEHO.
yenemwnsiv AIIB,

V. MNpumepsl BbIGOpAa YCTABOK U NPOBEPKU
quCTBHTeanOCTH yCTpoﬁCTBa
Hpumep 1. Tok 3/p B yCTpPOHCTBE He HCTIONBL3YETCH.-
1. Mcxoanble nanHHe.
anHHTbI cnenyloume BTOp‘I/I‘-IHble TOKH B lensax 3a-
LLUTDI:
a) B pacyeTHOM HarpysouHOM peXHMe

1¢A=1T0DM=2’O a, 1¢B=[¢C=318 a,
12H.p.narp=056 a,
6) B pexyMe Ka4yaHHH
Ioupxaw=006 a, Ipa=Ilps=~Ilyc=20 a.
B) npu ABYx(asHOM SaMBIKaHHH HA 3eMJI0 B PacueT-

HOM MO YYBCTBUTENBHOCTH TOUKE (B KOHIE 30HBI PE3EPBHPO-
BaHHA) TOK 06paTHONH NOCJAeN0BaTeJbHOCTH B PaccMaTpH-

Baewolt samute /{1)=22 a npu nauGoabuwem Toke B (pase
(c yuetoM Harpysxu) Ig'”=lwpm=6 a.

2. Pacuer CeNeKTHBHOCTH H TpOBEPKA UYBCTBHUTENb-
HOCTH.

B cBfA3k ¢ TeM, YTO NPH HCXOAHBIX JAHHLIX paccMar-
pHBaeMOro nmpHMepa He MOTYT GhiThb HCHOJB30BAHHE peKo-

2 4
| ’
7 : 7, AV; ,///
Z}P 2adep / 7 /
4 i )
1 ’7 ]
Toyer=Ia / / ! ”//
] 7
35 &7/ ,/’/
. Y ; / ,
ANA A
10 VA . //
orel | i 1/ /L p //,/
2.72 _———i——-/\._/ = N —
2 . , NP s
’ . 7\ N
i L%\ / N IZ =075,
20 ETI= A L= X '/ /e
N
% y i/ 5 vd
P AOANSON
iy N
15 /{ ¥, N L
f W\ Loyer29%
7~Fz / '/i' SR /\ NN vemabua na TH7 10%
"07\ (74 ﬁ// 4 Q molre pa THr Z5 %
oo |2 r/ yemabxa v THr 5% 7
09 MY v
Q75 I ‘B, l T L~
95 I%IL ;
I
IIE -
|
o H_d il IZILB IMIHM
THSE w 75 z 25 w3

Puc. 56. K npumepy pacuera ycTpofictBa GIOKHPOBKH NDH
Kayanusax tuna KPB-122,
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TaGaumma 20

Pacyer ycTpoiicTBa GJOKMPOBKH UpH Kayanuax tTaua KPB-122 B cayyae, korga Tok 3/, B ycTpoéicTBe He

HCNOAb3YeTCA
Ne P MeTox Yuenosoe 3HaYeHue NMpH NPHHATHIX BapHAHTAX YCTanOK
II/IT- aCy€ THbl€ BEJIHYHHBL onpe feJeRHs : sapuant | - S—
1 | Tok cpaGarmBanus, ompeaeas- | ITo (37) u 20
eMBlif TIO YCJIOBHIO OTCTPOHKH (38)) Iye.p.xan=1,2[(0,063 4 0,005 =) 20 + 0,6] = 2,72 a
OT pexuMa xauaHuit (touka K ma puc. 56)
2c¢c.p.xavx
2 | Tox cpaGateiBasus, oupegessie- | I[To (35) u 1,2
Muli TTO YCJOBHIO OTCTPOHKHM (36) l2c.puarn=575(0,03:3,84+0,6)=1,07 a
OT pewMuMa Harpysku (rouka H ma puc. 56)
2c¢.p.Harp
3 | IlpuraATLie BapuanThl yCTaBOK | PHCYHOK 56 Inyer=0,75 a Liyex=1a
Iayor ¥ kzopu i‘aysljﬁnig kropu =0,15 k'rop‘M =0,1
4 paduuec- AB 2,2 A
KA¥ 110 kq=m=f’—2ﬁ=l,73 kq=-1:—z—=-l—’—ﬁ—_-l,6
Koathhuuenr uyBcTBUTEID- puc. 56 b
—| HocTH kg mpu AByXdassoM |——
5 3aMBIKAHHM Ha 3eMJII0 Aganutuuec- 2,2—0,15-6 2,2-0,1-6
ku#t mo (55) =575 =1,73 k.,=——l-—___],6
6 Fpapuyec- AB 2,2 A AB 2,2 .37
KUK g = =g == =rp =Ta=1,
Koap(uuueHr 4yBCTBATE/b- prc. %g ks B.8=1,66— 138 *= b5,B ~ 1,61
—| HocTH ke mnpu AByXhasHoM
7 3aMblKaHUH Ha 3eMJI0 P —— 2,2 , 22
kit o (56)| ¥ =0,15.650,75 = 133 Ke=gregr =37
8 | OxromuaTenbHO MPHHATHE layer=0,75 a
yCTaBKH kropn ==0,15
(ycraBka Ha TH . 10%)

MeHRalUHK To ynpoienHomy pacwery (§ II, m. 3), mmxe
pPAacYeT MPOHSBOAHTCH B TOJHOM OfBLEME.

PacueT CeJNeKTHBHOCTH IIPOU3BOAUTCS ¢  IOMOMIBIO
(35a) u (37a) m xapaKTepuCTHK CcpaBaThIBaHUS YCTPOHCT-
Ba, NpHBEIEHHBIX Ha puc. 56. PesyanTathl pacuera cBenensl
B Taba. 20.

Hna noayuennsix B Ta6a. 20 om. 1 u 2 suauenwir
Iopxas H Jo.pwarp H COOTBETCTBYIOIIHX WM SHAueHHII TOp-
%oaﬂmx TOKOB [ropn Ha rpaduk puc. 56 HamocaTcs Touxu

u

Kak BujaHO M3 yKasaHHOro pHCYHKA, HauGosiee GIH3KO
no oTHoweHHIO K ToukaM K u H (no cpaBHEHHIO ¢ OCTaJb-
HBIMH NPSMBIMY, TPOXOASMIYMY BbIlle 5THX TOYEX) NpOXo-
oAt npsmasa I, KOTOpOX COOTBETCTBYIOT VCTaBKH [lpyor=
=075 a 1 Eropun=0,156 (Bapuant /), u npsmas I/, xkotopoit

COOTBETCTBYIOT YCTaBKH Jloyer=1,0 @ H Fkropn=0,1 (Ba-
puant [I) (ycTaBKM Rropm TNOJYUEHH ¢  IIOMOUILIO
raba. 17).

OnTuManbHBE BapUAHT YCTABOK BBISICHSAETCS B Pe3yilb-
TaTe TIPOBEPKHM HYBCTBHTEJNBHOCTY NPH JIBYX(asHOM 3aMbl-
Kauuy Ha 3eMJio. ITpoBepKa YyBCTBHTENBLHOCTH YCTpOHcTBa
TPOBOAUTCA NJSl CPABHEHUS ABYMs crocobamu — rpacduue-
ckHUM (mo puc. 56) u aHamuTHueckuM — no (55) u (56).
Ha ocHoBamMm 3THX pacueTOB, JpPHBEJEHHBIX TakXe
B Tabna. 20, NpUHATHI YCTaBKH, COOTBETCTBYIOLIHE BapuaH-
1y I, KaKk obecreynsaoLiye YYBCTBHTEABHOCTE N0 OCHOBHO-
My ycaoBuio (55) Goabluyto, ueM To BapuaHTy Il
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IlpoBepka uyyBCTBHTENBPHOCTH AJid cJydas KOPOTKOro

3aMbIKaHUsl B KOHUE 3aliHIiaeMOro y4acTKa NPpOH3BOAHUTCA
AHAJIOTUYHO.

Caenyer OTMETHTBb, YTO NpH 3afaHHLIX B IpHMEpe
HCXOJHEIX 3HaYEHHsX BEJWIHH pacueT Ge3 yyeTa Harpysoy-
HOFO peXHMa NPHUBOAHT K HENPaBUJBHEIM pe3yJbTaTaM.
JeficTBUTENIbHO, TIPH pacyeTe TOJbKO MO PEXUMY KadaHui
MOTYT GHTb BbIGPAHBI YCTABKH, COOTBETCTBYIOiME TIPSAMOA
Ioyer=0,75 a, kropu=0,112, KOTOpEHIE He YHOBJETBOPSAIOT
YCJAOBHIO OTCTPOAKH OT Harpy3ouHOro pexuMma.

fipamep 2. Tox 3/ mcnosb3yercs B YCTPORCTBe.
1. Ucxopmmbie paHHBIE.

MNpunsartel cheaywooliHe BTOPHUHBIE TOKH B HENsx 3a-
IUTHL:

a) B pacueTHOM HArpy30UHOM peXuMme
Tya=Iropu=25 a, Igs=Ipc=35 a,
Ioapnarp=0,5 @, 3lon.puarp=0,3 a;

6) B pexuMe KauaHHi
Iog.pkaw=05 a, 3loy.p.xax=03 aq,

lyam~Ipp=~Igc=20 q;



B) Npu ABYX()asHOM 3aMbIKalMKH Ha 3eMJI0 B pacyer-
HOH 110 4YBCTBUTEJNbHOCTH TOYKe (B KOHLE 30HHI pe3epBH-
poBaHnus)

=15 0 aufi=16

1$=” =Iropn=06 a (c yueToM Harpysku).

[Tpu sambikanun Mexny AByMs (asaMu B pacueTHOl
[0 YYBCTBHTEJNBHOCTH TOYKe (B KOHLE 30HBI pe3epBUPOBA-
HUSA)

1253.)3=2 a, ffpz)'—“/-:opm=5 a (c y4eTOM HArpyskH).

2. Ha ocroBawuu pacueroB, NPOBEIEHHHIX aHaJOTHYHO
npuMepy 1 (mpx Heucrnoab3oBaHu: Toka 3/p), IOJNYHEHB!
ycTaBKH Joyer=0,75 # Rropn=90,112; npu stom uyBcTBU-
TENbHOCTb K ABYX(a3HbIM 3aMBIKAHUSAM Ha 3eM0 Rg=1,1,
k’4=1,05. ITostomy B ycTpoiicTBe GJOKHDPOBKH HCHOJBLSYET-
cad Toka 3fo. C Lenbi0 NPEeABAPUTENbHOrO ONpefeseHys
yc1aBKH 3gyer, HEOBXONUMOR NS pacyera celeKTHBHOCIH,
NPOU3BOANUTCH TPOBEPKa UYBCTBHTENBHOCTH TpHU JBYXdaa-
HOM 3aMbIKaHHH Ha semJy0. B paccmartpuBaeMoMm cayuae
1esecoo0pasHo  HPOBEPHTh BO3MOMKHOCTb HCIOJL30OBAHUSA
HauGonpuwiell ycTaBkU 3loycr.

Hast Inyon =0,75 a, Iye) =15 a, 3IkD=1.6 a

H 3loyer=2 a, TO KPHBOA UYBCTBHTEJBHOCTH ONpefe-
I

JIETCS OTHOLUEHHE 1—p= 2,05 (pwuc.
c.p

(48)

57,a), oTKYAa 1o

Isoxsxs=2,06.0,75=1,54 q,
a no (§7) u (58)

,64—0,112.6
kq=I

0,75
1,54
0.112-6+ 0,75 ~ 1,08
Mockonbky YCTPOHCTBO GNOKWPOBKM NPH TNPHHATHIX

YCTaBKax He YHOBJIeTBOpPAeT TPeGOBaHHAM YYBCTBHTEJb-
HOCTH, npuanMaeM 3loyer =1,5 a. TIpu 3TOM OTHOIEHHe

In _
To —2:25 (puc. 57,6):

=1,15,

Ry =

Izsxn,n,a = 2,25-0,75 =1 ,69 a,;

1,69 —0,112.6 ‘

by = 075 1,36> 1,2
% ____L—] 19 1,1
=9 112.640,75 W>LL

Takum oGpasoM, mnpH upuHATOH YcTaBKe 3loycr =
= 1,5 & ycrpoiictBo YyAOBIETBOpseT TpPeGOBAHWAM UYB-
CTBHTENbLHOCTH,

3. Pacuyer celeKTHBHOCTH.

Hnsa pexxuma xayanuit no (38a)

20
Ippaca.xan = (0,063 -} 0,005 5 )‘20 4+ 0,5=2,16 a,

no (45) c yuerom (47)
3lopaca.xan=0,05-20+0,3=1,3 a.

[1o KpHBEIM YYBCTBUTENLHOCTH YCTpoHcTBa Aasl loyer=
=0,75 a % 3/gycr=1,5 a (puc. 57,6) npy Iopacu.xan=2,16 a
H 3lopacaxan=13 a POBVEY I

IP

Iep

=3,1.

Z 2k
L 1 .
T 32 :
T heen] | (] yEL e
28 Joncr. Za 3 L1 pe
24 24 - —
g | 715 as—1— Lo ta
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16 ,@=/u 16 il » ./’»‘ iy
""'///k=07in 1 \/‘/ 1&-0%
e — voe a2 T L%
' —l— S jé= 452 =1 =1
s Lo BESeF- 1=
i ol — e A B " T2y 474
Vrv.._f— I s ,——. 43 319 "=I,5¢ -
0705708 12 i6 20 24 28 3D 97704 48 12 16 K0 24 28 Il
a) g
Piic. 57. XapakTepHCTHKM YYBCTBUTEJNbHOCTH IHYCKOBOFO

oprana GJIOKHPOBKH Npu Kawanuax tuna KPB-122.

[To (48)

Iooxe.xan=3,1:0,75=2,32 qa;
no (44)

Iepxan=12+232=278 a.

Ins Iopxan=278 a u Iropu=20 a onpegensercs no-
noxenue Toykd K’ Ha rpaduke puc. 56. Yxasannag Touka
JIOKHT HuXKe NpAMON Aad Joyer=0,75 @, k=ropn=0,112,
T. €. YCJOBHE CEJNEKTUBHOCTH OGECNeuHBaETCs.

Jns pacueTHOro pexuMa Harpysku

no (36a)

]2pac'1.narp=0,03 -35 +0,5=0,605 a;
mo (45) ¢ yuerom (46)
3lopaca.narp=0,05-35+03=0475 a.

[To KpHBBIM YYBCTBHTEJBHOCTH YCTpPOHCTBA A Joyer=
="0,75 H 3]oyc1-=1,5 (pHC. 57,6) HpH ]2pacq,garp=o,605 a
# 3lopaca.rarp=0,475 a onpelenseTcs OTHOIIEHHE

Iy

1c.f> =(,8, oTkyna mo (48)

I2alcn.narp=0,8 . 0,75=0,6 a.

Tlo (43)
1’2
Icpmarp = 0_,—8'0’6——’ 0,9 a.

Haa Iepunarp=09 a, Iopn=2,5 a onpenensiercs no-
JoxceHHe TOUKH H’ Ha rpaduxe puc. 56. Ykasanuas Touxka
JEKHT HUXKe NpaMoll 1as I2yer=0,75 a, kropn=0,112, T.e.
YCAOBHE CEeNEeKTHBHOCTH o6ecreuyuBaercs.

4. TIpoBepka 4yBCTBUTEJNBHOCTH.

ITockoJBKY OKOHYATEJNbHO MPHHATHIE YCTAaBKH COOTBET-
CTBYIOT NpPHHATHIM TIPH NpPEABAPUTENbHOM pacyeTe YYBCT-
BHTENLHOCTH YCTPOMCTBA NpH ABYXGDASHOM 3aMLIKAHHH Ha
3eMJII0, TO MOJIyYeHHEle B NPEABAPHTEJBHOM pacueTe 3Ha-
'-;emm ke 1 R’y TIDH 5TOM BHAE MOBPEXAEHHS COXPAHSIOTCH

m. 2).

JIONO/MHUTENBHO NpPOBEPSIETC YYBCTBUTEJBHOCTL IPH

3aMBIKAHHH MexAy ABYMs dasamu no (55) u (56):

[2—0,112.5
0,75

2
k’q=m=l.53>l,l.

by = =1,92>1,2
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VerpolicTso
TEeJbHOCTH.

ITpoBepka 4YYBCTBHTENBHOCTH [/l CAY4as KOPOTKOTO
8aMbIKaHHs B KOHIE 3allHllaeMOoro ydacTka IpOU3BOJHUTCH
aHaJIOrUYHO.

YAOBJETBOPAET TPeGOBaHMNIM UYBCTBH-

3. PACYET YCTPOWCTBA BJIOKHPOBKH NPH KAYAHHAX
THNA KPB-121 (KPB-123)

Hrxxe npuBoauTesa pacyer yCTpoicTBa GIOKUPOBKH NPH
Kauauusx, pearupyiowero Ha |U,|+|kly] mpuMenurenbio
K ycrpoitetBy Gaokuposku Tuna KPB-121.

Pacuer ycrpo#ictBa GaoxkupoBku Thna KPB-123 mnpo-
H3BOJUTCSA AHAJOTHYHO,

Pacuer uMeeT Leabio onmpefesieHHe YCTaBOK YCTPOHCTBA
no ¢asHoMy HanpsiKeHMI0 oOpaTHOH NOCTIeNOBAaTeNbHOCTH
Ugyer ¥ IO YTPOEHHOMY TOKY HYJIEBO# MOC/EAOBATEIbHOCTH

Joyer, @ TAKIKe NPOBEPKY UYBCTBHTENBHOCTH.

PaccmarpuBaeMoe YCTPOHCTBO GJIOKMPOBKHM UMeeT CJe-
Ayooiye yCTaBKH:

no GasHOMY HanpsXKeHH0 OoGpPaTHOH NOCJEIOBATENb-
#HocTH (Uszyer) 2,0; 3,0; 4,0 8, mo yTpoeHHOMY TOKY HyJe-
sBoft mocaemoBarensHocTH (3loyer) 1,0; 1,5; 2,0 @ — pas
HCIOJIHeHHS Ha HOMMHAJbHBEIA TOK 5 a, u 0,2; 0,3; 0,4 a —
JJI MCHOJHEHMS Ha HOMHMHAJBHBIA TOK | a.

VUUTEIBAS OT/MYUSI PACUETOB [JSA CIYyYaeB HCHOJB30-
BaHHS M HEHCIOJL30BaHHS B YCTpoHcTBe ToKa 3/p HuXKe
BHIGOD YCTaBOK H NpOBepPKa YYBCTBHUTENBHOCTH YCTPOMCTBA
GJIOKHPOBKH PAacCMaTPHBAIOTCS OTAGMBHO IJIst KaXAOTo Cay-
vag, PacueT npuBeleH BO BTODHYHBIX BeJUYHHAX.

I. BuiGop gc-rasox ycTpoitctBa GAOKHPOBKH,
Korga Tok 3/, He Mcnoae3yercss B ycTpoiicTBe

Hamnpsxenue cpaGaTrhiBaHus YyeTpoHicTBa BuIGupaercs
MO0 YC/JOBHIO OTCTPDOHKM OT MaKCHMAJbHOTO HAaIpsKeHUS
06paTHON MOCTeROBATENBPHOCTH B HATPY3CUHOM peXUMe

kn

Uzc.p?E'Uzpacq, (61)
rie
U2pac!1 =‘U2H6+U2Hp; (62)
B (61) u (62):
Usn6 — HampsiKenue HeGanaHnca QU/IbTPA HANPSKEHHUS

o6paTHOH MOCAeNOBATENLHOCTH B DEXHME Ha-
rPYSKH;
Usn.p — Hanpsizkenne oGpPaTHOH MNOCHELOBATENbHOCTH,

06ycJIOB/IEHHOE HEeCHMMeETpDHell B CHCTeMe B pe-
JKHUMe Harpyskw;

ks — KO3 HUIMEHT HaJeXKHOCTH, NPHHUMAEMHIH pab-
HBIM 1, 2;

ks — Ko3(dHUIHEHT BO3BpaTa, OPHEHTHPOBOYHO MO-
KeT GHITh NPpHHAT paBHBIM 0,8.

Caeyer OTMETHUTDb, YTO YCJAOBHE OTCTPONKH OT PeXRuUMa
KauyaHu#l B LessX YNPOLIEHUS He pacCMaTpHBAaeTCs B IIpel-
noJioxXeHuy, uTo 3HaueHHs Usmg ¥ Usn,p B YKA3aHHOM pe-
JKHMe He NpPEeBHIIUAIOT TAKOBBIX B PEXHME HATPY3KH.

3Hauenne Upys 3aBHCHT OT KOHCTPYKTHBHOIO BBHINOJ-
Heuus (QHIBTPA, BO3MOMKHbBIX OTKJAOHEHHH YacTOThl CeTH OT
HOMHHAJIBHOTO €e 3HAYeHHS, HaJHYMd BBHICIIKX rapMOHHYe-
CKUX B KPHBOH HANpsIKEHHA, a TaKXKe OT NajkeHHA Hamps-
JKEHUST B COeJUHUTENbHLEIX IPOBOZAX Hemel nanpsiKeHust oT
TOKa Harpysku TpanchopMaropa Hampsxenus. ITostomy
TouHbIl pacyeT Usys sBJAAETCA 3aTPYAHHTENBHEIM.

Ha ocHOBaHuM JaHHEIX ONBITA BSKCIIyaTaluH IIpH
Uszu.p=0 (T. €. DpH OTCYTCTBHH HECHMMETPHH B CHCTEME)
HanmpsikeHue cpabarteiBaHus 2—4 8, KoTopoe MOMKHO ycTa-
HoButh B YycTpoiicTee KPB-121, o6muHo ynmosaeTBopsier
TpeGoBaHHAM oTcTpoiiku OT Usys.
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IL. BuiGop ycraBoKk ycrpoicrsa GJIOKHPOBKH,
Korfia Tok 3ly Mcnoabayerca B ycTpoiicTBe

Brimonsenne ycTpoficTBa GJOKHDOBKH £ HCHOJb30BA-
HHeM Toka 3/p, T. € € KOMGHMHHDOBAHHBIM IYCKOM IO

|Ug| +|&l,|, npennasnayeHo Ans HOBHIIEHYS YYBCTBHTEb-
HOCTH YCTPOHCTBA GJOKHPOBKM K ABYX(asHbIM 3aMblKa-
HHSIM Ha 3€MJI0 U JOJIXKHO NPUMEHAThCS B cAyYasiX, €CJIu
Ha OCHOBAHMY pacyeTa ycTpolicTBa Ges HCIOJb30BAHHA TO-
ka 3/o BBIABHJACH €ro HELOCTATOYHAs YYBCTBHTEIbHOCTD
K YKa3aHHBIM TOBpPeXKICHHAM.

Onnako wuenonb3obBaHue Toka 3[p B yCTpoficTBe MO-
KET NPHBECTH K YBeauueHHI0 ycraBRu Upyer MO CpaBHe-
HHIO CO CJayvYaeM HeHCIOAb30BaHusA Toka 3[p, a 3HayuT, H
K CHHIKEHHIO YYBCTBUTENBHOCTH IPH 3aMBIKAHHSX MEXIY
aByms dasamu. YxasaHuoe yBenuueHue ycTaBKH Upyer
MOXKET OKa3aThCfl HEeOGXOHMMBIM [JIs OTCTPOKKH YCTDOH-
CTBa OT ToKa HebajiaHca B HYJEBOM NPOBOJE TpaHchopMa-
TOPOB TOKa 3alUUTHl B peHUMe KayaHuil.

Bbi6op ycTaBOK YCTPOHCTBA B paccMaTpHBAeMOM CJIy-
yae NMPOH3BOUUTCA HCXOAS M3 PeXMMa KadaHuH NO BbIpa-
KeHHu

kll

Ic.p—>E;'Ip.pac'-n (63)

rae /c.p — TOK cpaGaThlBaHUS NOJSPH3OBAHHOTO pese, pea-
THpYyIOllero Ha BBINPSAMJIEHHBIE 3HAYEHHA Ha-
npsixkeHust o6PaTHON MOCJAENOBATENBHOCTH H
YTPOEHHOTO TOKAa HYJNEBOH NOCJEeN0BaTENbHOCTH;

Ip.paca — TOK B pene, COOTBETCTBYIOUIUH CyMMe BHIIPSIM-
JIEHHBIX 3HAYEHHH MaKCHMaJIbHOTO HANPSXKEHUS
o6paTHoii nocaefoBaTenbHocT Uspacy H Ma-
KCHMaJbLHOTO YTPOEHHOTO TOKAa HYJeBO#l mocie-
N0BaTeNbHOCTH 3/gpaca, OT KOTOPHIX YCTPOHCTBO
AOMKHO OBITH OTCTPOEHO.

k
Ornowenne k_H B (63) moxeT ObITb TNPHAATO MPUOGJH-
B

kex
HEHHO DABHBIM —~ == =+ C yyerom 3toro snibop Yycra-
B ,

BOK YCTPoicTBa GJIOKHPOBKM MOXKET ObiTb IPOH3BEJXEH 1O
OTHOLUEHRIO
ID.DBG‘I

<0,7. (64)

Ic,p

Ha puc. 58 unpuBepeHbl KpuBble uYBCTBHTEJIbHOCTH,
3aMMCTBOBaHHEIE H3 HWH(OpMalLWH 32BOAA Ha YCTPOHCTRO
6J0KHPOBKK TIpH Kauawuax tana KPB-121 (uadopmanus
OBK 469035.03, mapr 1959 r.) ¥ AaolHe KPaTHOCTH TOKa

7 B JTIOJSIPU30BAHHOM peJe ycTpoiicTBa GMOKHPOBKH B 3a-
c.p

BucuMocT OT 3[y u U, npu samasnbix ycraBkaX Usyer

B 3lgyer. C MOMOMILIO 5THX KpPHBBHIX LIS HCXOAHBIX 3Ha-
yeHHH Uspacu ¥ 3lgpacw, ONpeje/iieMHX B PeXHME Kaua-
Hu#, cooTBeTcTBeHHO 1O (62) n (45), noa6upatoTcs suaue-
Hus ycraBoK Usyer B 3loycr, TPH KOTOPHIX OTHOIUEHHE
In _Ippacs

7 PaBHO WJH HECKOJbKO MeHbie 0,7,
c,p

Ic_p

II1. Pacuyer 4yBCTBUTENLHOCTH YCTPOHCTBA

1. Ilpu mnpuMeHeHMH YCTpORCTBA GJOKHPOBKH THIA
KPB-121 B xayectBe G/NIOKHDOBKM IHPH KauyaHHAX SaIIUTH
tiuna I13-157 umam MOAEpHM3MPOBAHHON THIIOBOH NaHenu
TPEXCTYNEeHYaTOd JHCTAHUHOHHON 3amuthl Tuna I13-159B,
YYBCTBUTEJNBHOCTb 3TOr0 YCTPOHCTBA [OJKHA HPOBEPSATHCH
[IpU KOPOTKHX 3aMBIKaHUAX B CIEAYIOMIMX TOUKAX:

a) npu GIOKHPOBaHMHM TOJBKO HEPBOH CTYMEHW 3am[H-
THl — IIPH HECMMMETPHYHOM KODOTKOM 3aMBIKAHMH B KOHLE
3allMIaeMOH 30HBI NEPBOH CTYNEHH; B LEJAX yIPOLIEHUS



-? Uaskd Uyr38 Uys28 TIL Up=48 Uy 34 % 7227 4 Uye3l Uy22p
W T T Ty Ak 2L = L e ! oL 18
VY AU2:0 2= P 7] Uy=0
24 > 4/:, 24 > /': /,/ G e 24 = = > ] .
= / 2 AT AT 8 A
wi L IA NS/ “ 1 A 1A “ . /:‘
: P a4 . ’ -
a4 .2 / 42 1 | LA
10kee 4 w0 by £
a8 af 28 >
/’/ Yemolng no 33;=1a Yemolew a0 33,450 e Yemobna g 31, =24
oy ' 1| Yemabno no Uy=28 04 Yemadna no Uy =28 24 2 Yemobna n0 Uy 228
71
[ 1 [1]3% [TT1T1]3% IJTTTTT73%5,
o o5 0 5 20 25/[al ? 95 40 45 20 25 30 35 o] 0 o3 9 55 26 25 30 35 40 «5 50 (a)
% 5 %
Tp l'a'“ Uz=58 Uy=38 Icp D68 U258 Uys3k Uptd Uy=0 l_I:p Va:58 Uy=58 Uz=38
23 =18 23 4 y 8 [ Ypz18
2 X VA0 ” 7T 1 v/ ., [~ LA o A U0
ol ™ a4 ol > TANA <4 A 7
4
205 d y/ 23 /r/ 20— - At
4
6 /’/ %6 A % LA L L
L2 y, 42 7 // 42 - r o
10 7 1,0* y. 0 .
o8 a8 o3 4
/;/ Yemodio 0035z /a /’ Yemobuo no 3% =150 ” ; < yc .‘ 7 2035, 220
'y Yemobea no Uy 238 i Yemobxg no Uy =38 a4l "0 Uy 238
[T 3% [T 113 » Hn:maz.
® a5 10 15 20 z5[9] 0 45 0 15 20 25 30 35 40 U 0 a5 40 15 10 25 30 35 40 45 S0 [a
3 =N "N
Zp UM Gsiipd L. LT R0 T (R T U788 Urz68 Lot Uy=38
4 y 24" 28 A A i P 1 14
"4 / V, Uz =0 p, p” Uy=0
24 “ 29 A~ 2% L -
1~ Vi L1 A A - //
A/ 2
22 v.av; 20 od 20 > ~1
A ”d 4 L+ A A
16 A P p. V. 1 v v
40/ 4 ‘ o A o v
2{ AL 2L 52 b=
70 ,l 1.0 LA 70 _qf —
B 1175 8, ¥ o=
4| Yemod, »osz 1o Yemobia no 3%, < 1,5 = > Yemobng 09 3% =20
89 Yermolg no Uy =48 04 /1 - Yemabro no Uy = 48 Q¥ rd -Yemelia ro Uy =48
[ 1171 3% 4 [TTTITT]3% 1 Y A
9 a5 0 45 20 25[a) 0 a5 0 45 20 25 30 35 40fa]l 0 a5 40 45 20 25 30 35 40 45 508

Puc. 58. XapaKTepHCTHKH UYYBCTBUTENBHOCTH IYCKOBOIO OpraHa ycTpoilcTBa GNOKHDOBKH
npu kauaxusix tuna KPB-121.

I, —tox B obmorke peme PH; I,

— TOK cpaGatelBanust pene PH; 8I;— yTPOeHHBI TOK HYJeBO# TOC/EROBATEABHOCTH;
HOe Hanpsxenue o6paTHON mocnenoBaTenbHOCTH. YeTaBKu no 3/, M 3HaueHus Tokos 3/, nmauwl

U, — pas-
IJs HCMONHEHHA yceTpoficTBa Ha HO-

MHUH2JBLHBIA TOK 5 @.

B 3TOM cjydae Lenecoo6pasHO paccMaTpUBaTh KOPOTKOE
3aMBlKaHHe B KOHIle 3alIMIIAaeMOTO y4acTKa;

6) npu 6J0XHDOBAaHXM NEepPBOH ¥ BTOPOH cTymenel 3a-
IHMTHL (MM TOJbKO BTODOH CTYNEHH) — IPH HeCHMMeTpPHUu-
HOM KODOTKOM 3aMBLIKAHMM B KOHIle 3al{MUlaeMOro y4acTka.

B o6oux caydasx Ko3(puUHEHT YYBCTBHUTENLHOCTH
JoJKeH OHTh 2415 (cM. Takxe pasm. Xk, § 4, n. 3).

2. B cayvasx, xorga Tok 3/, He HcrosmbsyeTcs
B YCTPOHCTBe, T. €. NMYCK ero OCYLIeCTBJISETCS TOJBKO IO

|Usl, o3 duuueET uyBCTBHTENBHOCTH YCTPOHCTBA MOKET
GLITh OMpPEeNEeaeH MO BHIPAKEHHIO

UZR 3
BN X ayen” (65)
rae Usk.s— MHHUMaJbHOE 3HAYEHHE HANPAKeEHUs 0OpaTHOH

MOCJIEI0BAaTEJbHOCTH B MECT€ YCTAaHOBKH 3a-
UIUTHl B PACYETHHIX IO YYBCTBHTEJBHOCTH YC-
JIOBHAX;

Usyer — NpuHSITas YCTaBKa YCTPOACTBA MO HATPSKEHHIO
06paTHOH NOCJENOBATENbHOCTH,

B paccmaTpuBaeMoM ciaydyae pacyeT YyBCTBHTENLHOCTH
IPOHM3BOJAUTCA NPU ABYX(a3HOM 3aMBIKAHHM Ha 3€MJIIO.

B xadecTBe pacyeTHOro HAJs NPOBEPKH HYBCTBUTENbHO-
CTH pexuMa paboThl CeTH JoJKeH ObIThb NPHHAT TaKOH pe-
JKHM, TIPH KOTOPOM OCTaTOYHOE Hampsmenue o6paTHOi mo-
CTENOBATENbHOCTY B MecTe YCTAHOBKH 3alinThl Ugyk.n Han-
MeHblllee.

VKasauHbifl pexuM OIS OAMHOYHON JIMHHH C ABYCTO-
POHHHM TNHMTAaHUEM TIPH 2y = Zoy XapaKkTepH3yeTcs, Kak
TPaBHIO, CHEAYIOMHMH YcaoBusMu (puc. 59):

AJs cHcTeMbl | — MakcHMaNbHEIM 3HayeHHEM OTHOMIEe-
HUS Z;;/2{.;» UTO COOTBETCTBYET MaKCHMAaJbHOMY pPeXAMY
padoTs cucTeMH I

Aas cucreMel Il — MakcuManbHeIM 3HaYeHHEM OTHOUIe-
HUS 2y.11/Zgcy; (R0 ofecnieyenus MaKCHMAJbHOTO SHAYEHHS

213/Zgx)-
3. B cayuaax, xorxa Tok 3/o MCMONB3YeTCs B YCTPOW-

CTBe, T. €. MYCK €ero OcylLlecTBASETCS MO |U2|+|klo| pac-
4eT YYBCTBHTENHHOCTH NPOU3BOAUTCK KaK Npu ABYX(hasnoM
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2de Z,z- uZa, T PeIYNLMUPYIOUsee  CORPOmMUEISHUE 170 OIHOWEHLID
K mMeCmy KNOPOMKNGIO 3ambikawuR  coombemembenna
8 cxeme samewenun nPRMOU fodpamuod)y #ynebod
n0Cnedoba menbnocmed.

o) Hanprwewue 8 mecme yemanwobiu sawumes

Puc. 59. BriBon BblpakeHHd AJI HanpsKeHus o0O6paTHOR
NOCAe0BaTeIbHOCTH B MECTe YCTAHOBKM 3alIUTH IIpH ABYX-
¢a3HoOM 3aMBIKAHUU Ha 3eMJIO.

3aMBIKAHHA Ha SEMIO, 3aMBIKaHUH MEXXY
JABYMSa ¢hasaMH.

VkasanHoe 06BsCHseTCsl TeM, YTO XOTS TpPH BaMblKa-
HHH MeXAY AByMs (asaMu HanpsxkeHHe e6paTHOH mocie-
IoBaTeNbHOCTH Gosibllle, YyeM NpH AByXhasHOM 3aMEIKaHHH
#a 3eMJII0, OOHAKO B IIOCJENHEM CJAYyYae YYBCTBHTEJNbHOCTb
ycTpoficTBa INOBBILIAETCS H3-332 TIOSBAEHHUS TOKa HYJeBOR
HOCJAE0BATENbHOCTH.,

Ona cayuas saMBIKaHMS MeXAy AByMA (asamu pac-
YETHRIM, T. €. COOTBETCTBYIOIIUM MHHHMAaJBHOMY S8Haye-
HHUIO HaNpsuKeHHst o6paTHON MOCJAe0BAaTeNbHOCTH B MecTe
YCTaHOBKH 3alHTH Ugy.s, ABNSETCS MaKCHMAJBHBIA DEXUM
paBOTH CHUCTEMEI, MPUMBIKAIOWIEH K MecTy YCTaHOBKM pace
cMaTpuBaeMol samwuthl (cucremst I Ha puc. 59).

na cayuas nByxcdhassHoro saMblKaHHS Ha 3eMJIO pac-
ueTHHIE peXuMbl A5 onpepeneHus Upx.s U 3/ox.s MPOTHBO-
PeurBE, a IIOTOMY CJelyeT IPOM3BOIMTL pacueTHl uyB-
CTBUTEJbHOCTH L/ OCHOBHEIX PEaNLHHIX PeXHMOB DaGOTH
CeTH.

Onpenenenye KO3¢pduuKeHTa YYBCTBUTENBHOCTH YCTPOo#-
cTBa GJIOKMPOBKH TpPH ABYX(asHOM 3aMbIKaHHHM Ha 3eMJI0
JNPOU3BOANTCH [T MHHUMAaNbHBIX 3HAYeHHH Usws ¥ 3lox.s
H TPHHATHIX ycTaBOK Usk.s H 3loyer 1O KPHBHIM UYBCTBH-
TENBHOCTH pHC. 58.

4, HonoanuTeJIbHO CJIERYeT OTMETHTh, 4TO AJis nepe-
Jaud, Ha KOTOpO# NpexycMOTpeHo HechHxponxoe AIIB,
B C/Ayuae BBINOJNHEHHS BO3BpaTa ycrpolicTBa O6JIOKHDOBKH
B HUCXOAHO® NOJIOXKEHHe C 3afaHHON BBIAEPXKKOH BpeMeHM
XejaTeNbHo obecneueHxe TPeGOBaHUA UYYBCTBHTENBHOCTH
ycrpoficTBa OGNOKMPOBKH IIPH KauaHHSAX TIpM BHEIIHEM
KOPDOTKOM 3aMHKaHHH Jo6oro BHAa Ha  3JJEeMEHTe
nepegaud, OTKJIOTeHHe KOTOPOrO MOXKeT NPHBECTH K He-
cuuxpounHomy AIIB (pasz. JK, § IV, n. 9).

ITpu sroM Juas coryyas HemcrnoapzoBanus Toka 3/
B ycrpoiictBe GJOKUDOBKM PacYeTHEIM IJIs MPOBEPKH UyB-
CTBHTENLHOCTH BHAOM HOBPEXIECHHUS gBJgeTCA:
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Tak U npu

AByx(asHoe 3aMbIKaHHe Ha 3eMJIO
z
[0
mpy — < 1;
21z
O HO(a3HOE 3aMEIKAHHE Ha 3eMJIIO
2oz
npy —— > L.
2z
[Tpu sri6ope pacueTHHIX [AJAA HPOBEPKH UYBCTBUTEJb-
HOCTH DEXHMOB CJeJYeT YUHTHIBATb, YTO STU PEXUMBI Xa-
pakTepH3YIOTCH, KaK IPaBHJO, CJACLYIOMUMH YCJIOBHSAMH
(TIONYYEHHEIME [JI1A CXeMBl II0 PHC. 50 IO aHaNoOTHH ¢ HpH-

BeieHHEIMM Ha puc, 59):
TpH ABYX()a3HOM SaAMBIKAHMH Ha 3EMJI0O — MHHHUMAaJbe

HBIM 3HayeHUEM OTHOUIEHHA IPH  MaKCUMaJbHOM

213/21c1
2len

3HAYEHUN OTHOIUEHUS y COOTBETCTBYIOLIEM  MakKCH-

20eI1

zov

o

MaJIbHOMY 3HAUEHHIO (kr — kOspuuUKEHT TOKOpAc-
npefesenus [Js TOKOB OGPaTHOH IOCJ/eOBaTeJbHOCTH ,
PaBHEIY! OTHOWIEHMIO ToXa B 3amuTe I K TOKY B MecTe IO-
BPeXJEHHs, 2, H 2 y— comporusienus cucrem [ u II
Ha puc. 55);

NP OZHO(ASHOM S3aMBIKAHHA HA 3€MJIO — MHHHMAaJb-

T
HbIM SHAYEHHEM OTHOWEHHS ~————— TPH MHBUMAALHOM
2)3/2101
Zienn Zis
3HAYEHHHU OTHOLIEHUuA H .
ocli 265

HOas cayuas #HcnosbzoBanus Toxka 3l B ycrpoificTse
GJOKUMDOBKY CllefyeT paccMaTpHBaTb B KauecTse pacuer-
HBIX KaK 3aMBIKaH#e MeXmy [AByMsa (asaMu, Tak U OBYX-
thasnoe # ofHO(a3HOE 3aMBIKAHHS HA 3EMJIO.

Pacyers! 4yBCTBHTOILHOCTH CJefyeT NPOH3BOAHTL AJS
OCHOBHBIX peaJsIbHBIX PEeXXUMOB PaGOTH CEeTH.

B caywae, xorza mpeGoBanHe YYBCTBHTCJLHOCTH,
paccMOTpeHHOe B I, 4, He 06ecneunBaeTcs, HeNpaBHJLHOE
HeficTBue 3allUTHl MOXeT OBITb NPENOTBpPallleHo, echH
ycrpolicTeo G/IOKHPOBKM 6yNeT OTCTPOEHO OT HalpsKeHHMi
¥ TOKOB HECHUMMETPHYHOro peXkHMa, BO3HHKaIOLIero 8a
CyeT HEOAHOBPEMEHHOIo BKJIOUeHUS (a3 BBIKIIOUAaTEeNs NPH
HecunxpoHsHom AIIB.

Creryer OTMETHTh, UTO TaK e Kax H JAJs ycTpoHcraa
Gaoxuposku THna KPB-122, orcrpofika ycTpoficTBa GlOKH-
posku tuma KPB-121 ot pexnMe HEeCHHXPOHHON'O BKJIOYe-
HUA B psle CAyuaeB siBisercs 8aTpylnurenpHoit. C mpyro#
CTOPOHE!, BOBMOXKHOe HENpaBHIbHOe AeHCTBMEe 3allUTHI MO-
xer ObTh B psfe ClyuaeB HcmpabjeHo ycnemHeim ATIB.

6. Cnenyer OTMeTHTb, 4TO TIPH MAaJbIX CONPOTHBJeE-
HusX 06paTHOHl mocienOBaTeJbHOCTH CHCTeMHl, NPUMBIKAIO-
el K MeCTy YCTAaHOBKM 3allUTH, PacCMOTPEHHOe yCTpOH-
crBo OnokmpoBku npH Kawanusx tana KPB-121 mnpuwme-
HATb MeHee MlenecoolpasHo, uyeM YCTPOHCTBO G/IOKHDOBKH
tana KPB-122, koTopoe B 3THX CAyyasx MOXET 0Ka3aTbhCsd
6oJiee YYBCTBUTEJBHBIM,

IV, Mprmepni BrIGOPA YCTaBOK H NPOBEPKH
YyBCTBHTEJbHOCTH YCTPOHCTBA

Npumep 1. Tox 3/p B ycTpolicTBe He HCMONB3YETCS.

1. Ucxonnee nanube:

a)). PacueTHoe 3HaueHHe BTODHYHOrO HaNpsDKeHHS 06-
paTHOH NOCAENOBATEJNBLHOCTH, OT KOTOPOro MOJIXKHO ObITH
OTCTPOEHO YCTPOHCTBO OJOKMPOBKM INDU KauaHUSAX, NpH-
HATO:

Uspaca=2 s.



6) Bropmuynoe HampAKeHHe O6GpPATHOH NOC/EHOBATENb-
HOCTH npu AByx(hasHoM 3aMbIKAHHH Ha 3eMJI0 B KOHIe
3alLHINAEMOr0 YYacTKa B DaCYETHOM NHO YYBCTBHTENLHOCTH
peXKUMe

1,1
Uyl =3 e.
2. Pacuer cenekTHBHOCTH:
no (61)
k 1,2
Uch‘Pﬁ U2pac‘x = 0_,§’2 = 38.
INpunnmaeM Upyer=3 6.
3. IlpoBepKa YYBCTBHTEJbHOCTH:
10 BrIpaxeHuio (65)
Ub¢a _ 3
= ’_'. N = 1 ) k2 .
kq Usyer 3 0L 1,5

Venpoficrso 60KkupOBKM He YIOBAerBOpsieT TpeGoBa-
HUIO YYBCTBATENBHOCTH, B CBASH C uYeM HeoGxomumo He-
IoJb30BaHUe B yCeTpoiicTae Toka 3o,

flpumep 2. Tox 3/, ucmossayercs B YCTpOiiCTBe.

1. Ucxonnble pauHoie.

a) PacueTHoe 3HaueHMe BTOPHYHOIO HaNpsKeHUs 06-
paTHO NOCJaef0oBaTeJbHOCTH, OT KOTOPOIO HNOJXKHO OHITh
OTCTPOBHO YCTDPOHCTBO OJOKMPOBKM HpH Kauanuax (B pe-
JKHM@ HaNpy3Ky ¥ B pexHMe KauaHuit) NPHHATO

Uspacu=2 8.

6) PacuetHoe 3HaueHue BTODHYHOIO YTDPOEHHONO TOKA
HyJeBOH NOCNELOBATENbHOCTH, OT KOTOPOTr0 NOMKHO OBITH
OTCTPOEHO YCTPOUCTBO GJIOKUPOBKH [MOXKeT 6blTh MOJYYEHO
I pexuma Kavanuit no (45)]

slopacq=0,5 a.
B) Ilpu nByxcasHOM 3aMEIKaHMM Ha 3eMJIIO B KOHIe
3allMLUaeMOT0 yuacTKa B PacyeTHOM II0 UYBCTBHTENLHOCTH
pexume:
(1,1) _ .
U2K.3 =36
(1,1) _,
3yl =2 a.
[Ipu 3aMbiKaHRY MeXKAY AByMS

[IANIAEMOTO  YuacTKa B DPacyeTHOM
pexnMe:

tdasaMu B KoHue 3a-
1O YYBCTBHTEJLHOCTH
USs

2. BriGop ycraBok.

W3 paccMOTPerHsl KPHBHX YYBCTBHMTEJIbHOCTH DHC. 58
ciefyer, ST0 10pH Uspacu=2sm 3lopacu=0,5 a (64)
ynoBaersopAeTca Ipa Usy ex =3 81 3lyy cx = 2 a (puc. 60),
TipH 3TOM

Iy

Ien

Mpunuvaerca Usyce =3 6. 3loyer =2 a.
3. IMpoBepka uyBCTBATEJBHOCTH.
Ilpn gByxdasHOM 3aMBIKaHHH Ha 3eMJiO:

O KPUBOH uyBCTBHTEABHOCTH (puc. 60)
s Uspyer=36. 3loyer=2a mpu U&'_?:g 8,
3]9,;2 =2 g noxyuaem:

=5,0 a.

=0,7.

Iy
Iep

Tpn 3ambikaHHm Mexay aByMA (pasaMH B COOTBETCTBUH
¢ (65)

kq = =~ 1,6.

5
Ry = ‘§‘=1,66.

YCTpOHCTBO yROBAeTBOPAET TPeGOBAaHUAM UYBCTBHTE/]b-
HOCTH.

Let g %*%.0,-22
//’ L 2:/6
24 Wl rUs=0
/r_a/f ?
20 A
e R e ./‘,'4
12 A1 A
A > ,/r'/ o d i
a8 4.4 |
k=" L ¥ -
a4 patd Upyer =38
— oyer=2a
=725 1573 20 25 20 35 40 45 57 31,47

Puc. 60. XapakTepHCTHKH YYBCTBHTEJILHOCTH NMYCKOBOrO Op-
rana ycrpoiicTBa 6JOKHPOBKH NpH KavanHax Tuma KPB-121.

H. MOBEALEHHE OJHO®A3HbLIX PEJE COHNPOTHBJEHHI
(THNOB KPC-111, KPC-131 u KPC-132) NIPH KAYAHHAX
B HATPY30YHOM PE)XHME

Ouenka TOBeLeHHS] pejie CONPOTHBIEHHS THIOB
KPC-111, KPC-131 u KPC-132 np: xauaHusix mpOH3BO-
IOUTCH CONOCTaBJEHHEM  XAPAKTEPUCTHK  CONPOTHBJEHHH
cpabaTHBAHHS Delle ¢ XapPaKTePHCTUKAMH COIPOTHBJEHHS
B MECTe YCTAHORKH 3alUHTHl B (PAacCMaTPHBAEMOM peXHMe.

H b
© o
I {] Cucmema I

Cucmemal
Q) Auwun ¢ obxodwod classw
f z !
£ 2[?; ® % ! z"—’t[n
Cucmemal # —I- 6 Cucmema ]
4 Qunus des obxodwos cOfsu

Puc. 61. JIuHHA C ABYCTOPOHHHM HHTaHHEM.

IIpu 3aroM onpefensioTcss HpefieJbHHEE YIJIBI KadyaHa#, Npu
NpeBHIIEHUH KOTOPHIX 3aluTa cpabaThiBaer.

Huxe AaHB CHocoObl NMOCTPOEHHH XapaKTEPUCTHK CO-
mpoTHBJGHHA B cXeMax puc. 61.

1. Cnoco6 mOCTpoeHHs XAPAKTEPHCTHK CONPOTHBJIEHMA
B MecTe YCTaHOBKM 3aINHT HA ONMHOYHBIX JHHHUAX
C ABYCTOPOHHHM NHTAHHEM U OOXOAHBLIMH CBA3AMH

(puc. 61,a)

1. B ofiiem crydae npH HaJAMYAH ABYX TeHEpHPYIOLIAX
HCTOYHMKOB 3. A. €. Er u Er1, NPUMHIKAIOMIEX K 3alluiiiae-
Moft smumu ¢ aByx cropon (pmc. 61,a), umeem:

U= AB, + By ;
[ = CE, 4 DBy ,

(66)
(67)
121



riae U, I — naupsixenrwe u TOK B MecTe YCTaHOBKH 3a-

IHTh;
L] . L] \d
A, B, C, D— govnaexcuble KO3((dHUueHTH, 3aBHCALIYE

OT CONPOTHBJECHUA CXeMbI 3aMeIeHHs pac-
CMATpHBaeMOH CeTH.

Kospdunnentst A— D Moryr ObiTh BHEIYHCIEHH MJs
OTAEJNBHLIX KOHKPETHHIX CJyyaeB HE3aBHCHMO OT CJAOXHOCTH
CXEMBI.

IMoanzysice (66) u (67) m npouseemss HeKoTophle Ipe-
oGpasoBanusa AJsl MOJHOTO COIPOTHBJIEHHS B MecTe YCTa-
HOBKH 3alIMTHl, MOXHO NOJYUHTb CACAYIOmiee BHIPaXKEHHE:

U _AE+ BEy

Zom =T = GE T DBy
. Ey AD AD
— " L B =
~A + g ¢
CweT4D
i
, B2
A C
Gl =
C—5 T+ D
B
; D ¢
S WU -
I .
D "Eg +
A F
—— — 8
C + 1 4 kel® (68)
rae ‘
. B A
—_———— 69
b (69)
Cc E;
k= D-E; (70)
a=y-¢=180°—§, (71)
E,

"E—II‘—MOleJIb OTHOMIeHHs 3. K. c¢. cacreMm I u II;

Y — yrox, Ha KoTopuil 9. A. ¢. E; omepexaer 3. A. C.
Eyp

C
¢ — yroa oTHomenus Ko3pduuIEEHTOB Tj—;

B — yron, pomoamsoutuit no 180° yroa a.
IIpeo6pasobasnem (68) compoTHBIeHHe B MecTe ycTa-
HOBKH 3allUTBl Z3am MOXKET ObIThb TaKKe NPeJCTaBIeHO
U B cleAyiolieM BHAE:

A F ..
Zoam ="t e TE—F =
B F
=—D——-—l-——. (688)
1 +$ e—i*
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Ecau BBecTn 0003HaueHue

1 D Ey
K=%=T E’ (70a)
o = —a, (712)
T0 (68a) mpuMer BHJX
B F
Zzam = "~ (686)

D 14ke™”
MoxHO ITOKa3aTh, 4YTO Npu mocTosHCTBe yraa & (mo-

CTOSIHCTBE yIvyia Y) H H3MEHAIOIeMCH 3HAYeHHH R | H3Me-

E

HAOLIEMCSl 3HAYEHHH OTHOIUEHUS —E—III- , 4 TaKXke TIIpu TI0-
CTOSIHCTBE 3HAYyeHHS R H H3MeHAOmeMcA Yrje o npasas
yacTh Boipaxenus (68) upeacraBasier coGoi papuyc-BeK-
TOp, KOHEI, KOTOPOTO CKOJbB3UT MO OKPYXKHOCTH.

2. PaccMoTpuM ycaoBde, Korjga 3Hauenue OTHOLUEHHS
9, K. C. R MensileTcl NPH TOCTOSIHHOM 3HA4eRHH yria MeXay
9. O, C. Yo

[Ipn mocrosiHcTBe yrioB Y M a==7Y ¢ H H3MEHAIO-
ureMcsa 3HA4YE€HUH k reoMeTpuyeckKkoe MECTO KOHUOB BeEK-
TOpa

3

F
T ke 417
BXOAALIEro B IIPaBYI0 4acTh BripaxkeHus (68), uzoGpaxkaerca

Ayro#t OKpyxKHOCTH!.
dro BuiTekaeT W3 puc. 62, Ha KOTOPOM MOCTOSTHHBIH

yrox § = 180° —a, oGpasyemntii Bexropamt Zy H kZyel®,
onmpaeTcsl Ha OfMH H TOT Xe BekTop F.

CnenosaTenbno, OpH IOCTOSHCTBE yrjla O U H3MeHe-
HHH 3HaueHuss K TeOMETPHYECKHM MECTOM TOYeK, HO KOTO-
poMy nepeMeilaeTcss KOHell Bexktopa Zy mo (72) 6yzer

Dyra OKpYXHOCTH, OmMpaloulasici Ha BekTop F.

Iyra OKpYXHOCTH, SBJAIOLIAsCA TEOMEPPHYECKUM
MecToOM TOuUeK, II0 KOTOpOMY TepeMellaeTcsi KOHeL[ BeKTO-
pa Zy NpH OTpUIATEJbHOM Yrie ¢ H H3MeHswoulelica Be-
JuyuHe R, MpuBeleHa Ha puc. 62,0.

OueBUJHO, YTO €CJH IIpU H3MEHEHHH 3HAUEHHs R KO-
Hel BeKTOpa Zy CKOJIB3UT MO Iyre OKPYMHOCTH, TO KOHeL
BEKTOPA Zsam, PaBHblii (68):

Zy (72)

.

A
Zaam =_CT--l—Z,‘ZO (73)

TOX€ CKOJIB3UT IO AYyre OKPYXHOCTH, ITOCKOJBKY B€Ke

TOP —— AJf JAHAOTO pexuMa paboThl

c
cetn noctosineH (puc. 62).

lpy 2=0 BerTOp Z; coBHafaeT C BEKTOPOM F;
B 5TOM ciydyae yroa o o6Gpasyercs TPONO/IKEHHEM BeK-
Topa F ¥ HanpaBlemdem KacaTeJbHOf B KOHIE €ro, Kak Io-
Ka3aHo Ha puc. 62,

Ykasauupiit ciydait ((k=0) nosoxes B OCHOBY mpax-
THYECKOTO METOMa MOCTPOeHUs] XapaKTepHCTHK mo xopje F
H HampaBJIeHMIO KacaTelbHOH B KoHUe ee (NOX yI/IoM @
K xopzne F).

llocrpoeHne npousBoAUTCS CHAEAYIOLIMM o0pasom:

yepe3 KoHeu Bekropa F mom yrnom (a+90% x uemy

IPOBOOMTCA OCb, Ha KOTOPOH NOJXKeH JeXaThb LEHTP HC-
KOMOH OKPYXKHOCTH:

paccMarpuBaeMoit

! OcHOBBI 3JeKTPOTEXHHKM, noX pexaxuued A. K. Kpyra, Ioc-
sHeprou3aar, 1952.



g) npu ompuyamensnom IHAVERUU Y2ra ok

Puc, 62. [yru OKDYKHOCTeH, IO KOTODHIM NepeMellaeTcs
KoHell BekTopa Zx [no (72)] npu u3MeHEHUH & W 33aJaHHOM
3HAYEHHH yIyIa Q.

yroa (0-+90°) oTkmaneiBaercs NPOTHB HacoBOX cTpes-
ka mpy a>0 (puc. 62,0) u mo uwacoBoii crpenke mpu
a<<0 (puc. 62,6).

Paguyc OKPYXHOCTH ONpeNeJsercs MO BHPaXKEeHUro,
BBITEKAIOLIEMY 43 puc. 62:

F
R=5sna (74)
HJH F I
OnOsx = T iga (75)

Insi pasHBIX 3HaueHHH yria o TeOMETpHYEcKoe MeCTo
TOUEK, N0 KOTODOMY IepeMellaeTcss KOHell BekTopa Zg U
BEXTOPA Zzam IPU H3MEHEHWHM 3HaueHHs K, u3o6pasurcs

ceMelicTBOM OKPYKHOCTeil, ONMUpaioLiuxcs Ha Bektop F
(puc. 63).

3. PaccMoTpuM YCJIOBHE, KOrja 3HaueHnue yrja MeX-
LY 3. A. C. Yy MeHseTCs OPH NOCTOSHHOM 3HAUeHHH OTHO-
WeHHs 3. O. ¢ &.

Ilpu nOCTOSHCTBE 3HAYEHUS R M HSMEHAOWHXCH Yraax
Y H o TeOMETDHYECKOé MEecTO KOHUOB BekTopa Zz mo (72)
U306paxkaeTcs OKPYXKHOCTDIO.

STo BHTEKaeT #3 TOro OOCTOSITENILCTBA, UTO NPH XO-
CTOSIHCTBE 3HAYEeHHS R W M3MeHgouleMcs yrje ¢ 3HaMeHa-
Tess (72) upencraBiseT CO00H ypaBHEHHE OKPYXXKHOCTH,
He TpoxoAsiledt uepes Hayajso Koopauxar. Ho ecam reo-
METPHYECKHM MECTOM TOYEK, IO KOTOPOMY IIepeMellaeTcs
KoHel| BEKTOpa, sBJAeTcs OKPYKHOCTb, He TpOXOAsllias
yepes Hayajo KOODIMHAT, TO M TEOMETPHUECKHM MECTOM

ol =const>0

ol=const<( .

Puc. 63. CemeiicTBO AYyr OKpPY:KHOCTeH, IO KOTODHIM Hepe-
MEI[AI0TCA KOHLBI BEKTOPOB 2x H Zzam MO (72) u (73) npu
U3MEHEHHH R U 3aJlaHHOM 3HayeHUH YIrya a.

TOYeK, No KOTOPOMY IepeMelaercsl KOHel, o6paTHOTQ BEK-
TOpa, TAKXKe ABJASETCS OKPYXKHOCTb, He NPOXOAsILas yepes
HayaJao KoopauHar !

Takum 06pa3oMm, NPH NOCTOSHCTBE 3HAYEHUS R U M3-

MeHsIOIEeMes YIVIe O KOHEll BekTopa Zp INepeMelllaercs [0
okpyxHocTH (puc. 64,0 — mas k<1,0 u puc. 64,6 — nas
£>11,0).

OueBUAHO, YTO NMpPH 3TOM U KOHel| BeKTOpa Zzam (68)
nepeMelaeTcs TakxkKe IO OKPYXKHOCTH.

[TpakTHueCKH  MeETOJ MOCTPOEHUST  DPACCMOTPEHHBIX
OKPYXKHOCTEH, T. €. OnpejeleHHe NONOKEHHS LEHTPa U 3Ha-
yeHus pafMyca 6as3upyeTcss Ha NpPUBENEHHBIX HUXKE COOT-
HOILLEHHSX, XapaKTepHbIX AJsa puc. 64.

[lpy M3MeHeHHM yria o TOYKa ¢ TPEYroJbHHKA abc
nepeMelnaercs Mo OKpy:kuoctu. [lpm sTOM OTpeskH ac
¢b U3MEHSIOTCA N0 3HAYeHHIO, 1Ho OTHOLIEHWEe MX COXpa-

HAETCS IMOCTOAHHBIM H PaBHBIM 'ia‘; T. €.

e nb mb E° (76)
Hs (76) cuenyer
an 1 am _ 1
antmb 1tk am—mb 1T—k 0
F .\

M=TTe
78
- (78)

am = [

1 OcHOBB 5JeKTpOTeXHHKH, nox penaxuuelt A, K. Kpyra, T'oce
sxeprousnar, 1946, . 2, r. 1, § 15
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é dns cryvas K> 10

Puc. 64. OKpY:KHOCTH, TIO KOTOPHIM NEpeMelaercss KOHell
BexTOpa 2p (72) npH H3MEHEHHH YIJla O H 3aZaHHOM 3Ha-

yenun k.
Panuyc OKpYXKHOCTH
R— am ;—an = “I:kkz. (79)
PaccTosiEne OT TOUYKH @ KO UEHTPa OKPYKHOCTH Oy
a0g = an + am;an=lfk2. (80)

Caenyer yuuTHBaTh, uT0 AJd cayyas k>1,0 (pac. 64,6)
orpeskn am ¥ aOx no (78) u (80) nomywatorcs oTpHila-
TeJbHBIMM, B COOTBETCTBME C 3THM OHH H OTNIOKEHBI Ha
puc. 64,6 B CTOpPOHY, MPOTHBONOJOXKHYIO HANMpPaBAeHHIO

BekTopa F.

Tlpu k=1 paauyo oxpyxuoctu mo (79%) pasen oo,
T. €. B ITOM Clyuyae OKPYKHOCTb NpeBpalliaercd B NPAMYIO,
DPOXOAAILYI0 uepe3 cepefuny BekTopa F H mepOeHIMKY-
JSIpEYI0 K HeMy (76).

Jlns pasHbix 3HaueHuit 2 reoMempHuecKkoe MeCTO TO-
9eK, [0 KOTOPOMY [epeMelllaeTcsi KOHell BexTopa Zpg H
BEeKTOP2 Zaam NpPH H3MEHEHHH yryia @, u306pasuTcs ce-
MelicTBOM OKPyx¢HOCTel, LEHTPH KOTODHIX JIexKar Ha mpo-
nomxenun sekropa F (puc. 65).

Kpyrosrie prarpaMMbl IOJHEIX CONPOTHBJEGHHH B MecTe
YCTAHOBKY 3AIUUTH Zzam NPH NOCTOSHCTBE YIia G M H3-
MeHsIOLIeMCs 3HAUEHHH 2 M Hao60poT, NPH MOCTOAHCTBE

124

H=const<[0
-]
F
——————
Zity,
, &=
‘g
LA
7 f *
K = const > 19
Z q
7
o
Gay

Puc. 65. CemeiicTBO OKpYJKHOCTeH, IO KOTODbIM TlepeMe-
LAI0TCSI KOHUB! BEKTOPOB Zx U Zsam, O (72) m (73) npu
M3MeHeHHH yrAa ¢ JJs pAfa 3HaueHHH &.

3HaYeHusi £ M H3MEHSIOUlEMCS yrje o, B COBOKYNHOCTH
XapaKTepU3yIOT pacCcMaTpHBaeMblii pexkuM pabOTH ceTH
npu HaJHYMH KavawHi, TaKk KaK Mai0T BO3MOXHOCTL Ofpe-
JIEJHTh TIOJIHBIE CONPOTHBJIEHHS B MeCTe YCTAHOBKH 3JallH-

1
Tol IpH JOOBIX 3HAYEHHSX OTHOMWIEHHS 9. I. c.(E—- H
i

yraa y ¥

11. Cnoco6 NOCTPOEHHSI XapaKTEPHCTHK CONPOTHBICHHA
B MECT€ YCTaHOBKH 3alUMTH H OnpeleseHne MNPENeNbHBIX
YIIOB Kauauui Ajst 3alUT, YCTAHOBJEHHBIX HA ONHHOYHBIX
JHHUSX C HBYCTOPOHHMM muTanHeM Ge3 OGXOJHBIX CBA3ed
(puc. 61,6)

Jig  gMcTaHUMOHHOM 3allHTHl, YCTAHOBJEHHOH Ha
JUHAY Ge3 OGXONHBIX CBsA3ell, TOCTpOeHHE XapaKTepu-
CTHK COTDOTHBJICHHH B MecTe YCTAHOBKHM 3allUTH YHpo-
maercs.

B astoM ciyyae Kosddumuents, BxoAsllue B (66) ¥
(67), papHbI:

Zy . Zg . . 1

B=—; C=—D=—. (81

*II. K. ®ettct, Hccnenopanne paGoThl AHCTAHUUOHHEIX pe-
Jleé METONOM KPYTOBbIX AMATPaMM B MJIOCKOCTH MOJHLIX CONPOTKBJIG-
Huit, Tpyaw LIHUDJI, srin. I, Tocanepronspar, 1953.



Kpome Ttoro, B (69), (70) u (71)
a=Y4b=1+ 180°%

L
’ 82
. B (82)
I
Yunreisan (81) u (82), u3 (686) mosyuaen:
Z
Zaam ='_~ch -+ EII e (83)
14 —— e
+ 28
wm yard (71a)
Z
Z =—Z —_— 8
sam o+ Eq ) (83a)
1 ———p i1

E,

B nasdoM ciyuae aad onpejenieHus TPefeNbHLIX YIios
KauaHHH Ygpen TOCTPOEHHl XAPAKTEPHCTHKH COMPOTHBJCHHIA
HA 32)KUMAaX peJe NPH TOCTOSHHOM 3HAYEHHH OTHOIEHHS

I
9. A. C. =—E—--) W MepeMeHHhX yrjaax y.
n

B cooTBeTcTBHU ¢ nOCTpoeHHsiMu Ha puc, 64 u (83a)
npefieNbHBIE YIAB KauaHuil JAAs AMCTAHIMOHHOH 3allluTHI,
YCTaHOBJIEHHOH B cXeMe mo puc. 61,6 co CTOPOHBI cHCTe-
Mpt [, MOryT OniTb ONpeXeJeHH CAeAylomHM o6pasom
(puc. 66):

a) Ha xoMmnmekcHol MJIOCKOCTH COMPOTHBJIEHHH HaHO-
CATCH CONDOTHBJGHHMS OSJIEMEHTOB PACYeTHOH CXeMBl TO
uc. 61,6, na puc. 66 mpuHATO, YTO COTMPOTHBJEHUA CHCTEM
%cl # Zcr1 peaKkTHBHBlE, 4 CONPOTHBJeHue JHHHH AbB
COAEPXHUT aKTHBHYIO M DeakTWBHYIO cocTasisiomue. Hava-
J0 KOODAMHAT NPUHAMAETCH COBHANAIOLEM C MECTOM ycTa-
HOBKHM paccMampuBaeMoli sawuts (3 Touxe Al).

6) Hcnoansys (83a) u no aHaNOTHH C MOCTPOEHUSMH,
NpHBENEHHBIMH Ha DHC. 64, Ha XOMIJIEKCHOH IJIOCKOCTH CO-
NPOTHBJEHHH CTPOSITCA XAPaKTEPHCTHKH TIeOMETPHYECKOro
MecTa TOYeK, O KOTODHIM NepeMellaloTest KOHIbl BEKTOPOB
COMNPOTHB/EHH B MecTe@ YCTAHOBKH B3alUTH Zzam (83a)
MpH H3MeHeHHH yrJa Yy, NPeicTaBiasiomive co6oil B obIleM
clyyae OKPYKHOCTH.

ITonoxenue HEHTPA STHX OKPYKHOCTEH U 3HAUEHHS HX
paguycos ompepeastores no (74) u (75) c yuerom (82).

Tlpu paseHcrBe 3. A. ¢. cucrembl II um I ata oxpyx-
HOCTb NpeBpamiaercss B NPAMYIO, NepHeHIUKYISPHYIO Hps-
Mol [—II ¥ pensiryio ee momoaaM.

Ha puc. 66 nanecenrr pyru oxpyxkuocreit CD u EF (no
KOTOPBIM NIePeMEeNalOTCsT KOHI(B! BEKTOPA Zsang) AN CAYYaEs,
korna Ey>Er; m Eu>E;, a Takke mupamas AB npn
Er=En.

CriefiyeT OTMETHTb, uTo OKpyxHoctH (CD u EF) u
opsamas AB Ha puc. 66 COOTBETCTBYIOT TeOMETPHYECKOMY
MECTy TOYeK HYJEBHIX TOTEHLHAJNOB CHCTEMBl B MOTEHIH-
aJbHOR muMarpaMMme.

B) HaxopsTes TOukm mepeceyeHHs] YKA3aHHBIX Xapax-
TEPHCTHK CONPOTHBJEHHH B MecTe YCTAHOBKH 3allUTH C Xa-
PAKTEPHCTHK @ MH ‘C’OVH'pOT-HBJIeHHSI CpaﬁaTblBaHHH 3allLUTE,
TIOCKOJIBKY B 3THX TOYKax BeKTOp Zsam (83a)) Gymer pa-
BeH Zzam=Zc.3, TO YNl Yy, XapakTepHU3YKOUIHEe TOUKHU
nepecedeHus, SBJSIOTCA HAUGOABIIMMHM YIVIAMH MEXRy
9. I. C., TIDH TIPEBLUUESHUH KOTODHIX CpabaThiBaeT pese co-
TIPOTHBJICHUS.

Ha puc. 66 npamas AB (Er=Ern) nepecekaer xapax-
TePHCTUKH CpaGaTbIBaHWsl B8allUT, BBHINOJHEHHBHIX C peje
NOJHOrO CONPOTHBJICHHS M ¢ HaNpaBJeHHBIM peJe COmpo-
THBJIEHHS COOTBETCTBEHHO B ToukKax a, d ¥ b, c.

Xaparxmepuemune
ranpadrennoeo peae
conpomuBreny s

(K2C-131 u KPC-132)

Xaparnmepucmune

pene noANO20 (o~
npomu8nenun (KPL-(ff)

Puc. 66. Onpenenenne npefeNbHBIX YIJIOB Y JUIS pefe Mo-

HOTO COHPOTHBJIEHHH H Hal'lpalzJIEHHOFO pelie CONPOTHBJIEHHA,

YCTaHOBJIEHHBIX HA ONHHOYHON JIMHHM C JABYCTODOHHHM IH-
TaHuem mo puc. 61,6.

Cae10BaTeNBHO, NPH NPEBHIUEHHH YIVIOB Y W Y4 LIS
3aIUThHI, BbiMoJHenHoll ¢ pene tuma KPC-1ll, u yraos vy,
H ys—c pene Tuna KPC-131 (KPC-132) ykasaunsie
salmuTe cpabaTLiBAOT HempaBuabHO. Kak BugHO 3 puc. 66,
pene tuna KPC-131 (KPC432) aelicrByer mpaBuiibHO npu
66apIMX yryiax CABHMra o. A. C., 4eM pese muna KPC-111;
yKa3aHHOe CNpaBefJIHBO ¥ Aasi cayyaeB Er # Eir

K. NOBEJEHHUE TPEX®A3HOIO U OAHO®A3HbLIX
HANPABJIEHHBIX PEJIE COMPOTHBJEHUA (THNOB KPC-121,
KPC-131 u KPC-132) NPH JABYXPA3HBIX 3AMBIKAHHAX,
CONPOBOXIAIMUXCA KAYAHHAMH

I. TpexthasHoe HanpaBJeHHOE peJie CONPOTHUBJICHUS,
BKJIOYEHHOE Ha JBa pPa3HOMMEHHBIX HaNpsiKeHusi
K COOTBeTCTBYlOIMe uM TOKM (pene thHnma KPC-121)

Jnst opueHTHPOBOUHOH OIEHKH HOBefeHUs TpexdasHoO-
ro HanpaBJeHHOro pede conpotuBiaenus tuna KPC-121 (no
HPENJIOKEHHI0 MHXK. Dpeciigpa) MOTYT GHITL HCIOJNB30BaHBI
KpUBBHIE puc. 68, mMOCTpoeHHble 1JIS JHHWH ¢ NBYCTODOHHHM
THTaHWeM no puc. 67,0 u Naolxe 3aBUCHMOCTL AManaso-
HOB YIMOB y (pacxoxnieHus Mexny 3. I ¢ E1 u En),
IpU KOTOPHIX pefe JAeficTByeT HenpaBU/JbHO TIPH 3aMbiKa-
HHH MeXZIy AByMs bhasaMu, OT OTHOIUEHUS

2yc + 2y
23

E
my == npu FIII—::O’(S; 1,0; 1,5. VkasaHngnle

KpUBble TIOCTPOEHBI NIPH CIEAYIOIINX AOMYUIeRHAX:

a) compoTusJeHus NpsaMot u O6paTHON mOCAEnOBa-
TeNbHOCTE! OTAEALHBIX YYACTKOB CETH MNDHHUMANOTCH DPas-
HEIMH;

6) yrJael MOJHOIO CONPOTHBJAEHHS YYacTKOB CETH TIPH-
HUMAIOTCA ORUHAKOBEIMH,
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Puc. 67. Cetu ¢ JABYCTOPOHHHUM INHTaHUEM.

B) MexaHUuecKHH MOMEHT CONDOTHBJIEHUS Dejie MpH-
HYMAaeTcss PaBHBIM HYJIO.

OrMeruM, YTO BO3MOXKHOe yBeJHUeHHe CJIyHaes He-
NpaBHJLHOTO cpabaThIBaHUS pesie TIPU NOBPEXKAEHHAX BHE
3alIMIAeMOli 30HEI 3a CyYeT HeCOOJIOAEHHST YCJOBHH «a»
n «6» B HelCTBATEJNbHOH CETH B HU3BECTHOH CTENEHH KOM-
TIEHCHPYeTCsT MEXaHHUECKUM MOMEHTOM peJe.

Ha puc. 68 cnnoimrdble KpyBble COOTBETCTBYIOT HAIpaB-
JICHHIO MOIHOCTH KOPOTKOTO 3aMbIKaHHs OT WiyH. Hampas-
JieHHe IITPHUXOBKH COOTBETCTBYeT Jualla3oHy YIJIOB Y,
B KOTOPOM peJie HelCTByeT HelpaBHAbHO; yKasaHHOE O3Ha-
4aeT, UTO HpH 3aMblKAQHHM MeXHy AByMs dasamu pede
OTKa3bIBaeT B NEHCTBUM NPy MOBPEXKIAEHUsIX B 3allulllae-
MO¥#t 30He M cpaGaThiBaeT HENPaBHJbHO NPU MOBPEKAEHUAX
BHE€ 30HHI.

Crocof mOCTpOeHHST KpPHUBBIX HA puc. 68 wu3noxKeH
B npunoxenun XII.

Cnemyer OTMETHTh, YTO Kak 3TO BbITeKaeT H3 IpH-
noxenuss XII, mpu 3aMbiKaHusx MexX1y AByMs ¢asaMu
pene nMeer OGJBIIYI0 YYBCTBHTEJNbHOCTb, YeM IIPH 3aMbl-
KaHuy OAHOH W IByx (paz Ha 3eMJI0, a NOTOMY KpHUBbLIE
puc, 68, mocTpoeHHBle HAJA CJAyYas 3aMBIKAHHS MeXay
IByMsa (asamu, SABJAIOTCSH PAaCUETHBIMM AJs OLEHKH He-
NpaBUJLHOrO cpabaTBIBaHUS pejie NPU NOBPEXAEHHSAX BHE
3aluuiaeMOR 30HHL.

Huxke nansl BLIBOABI, KOTOPHIE BBITEKAIOT U3 PACCMOT-
PEHHUs KPUBHIX puc. 68:

a) [lpu HampaBienud MOIUIHOCTH KOPOTKOI'O 3aMbiKa-
BYS OT IIMH JJs CJIyuass KOPOTKOro 3aMbIKaHHs B 3alliu-
maemoii 3oHe u sHe ee (B Toukax K; u Ks puc. 67,a) peie
OyneT npaBHJbHO AEHCTBOBATbH, KOrla

210+2y EI
21 Ex+Ey -

TIpu TOM K€ HAMPaBJEHHH MOUIHOCTH KOPOTKOTO 3aMbis
KaHusl ¥ 3HayeHUsX

Z1c + 2y EI
21 Er+Eyq
BO3HUKAET IuanasoH YrJjos Y HEIPaBWJIbHOTI'O ﬂeﬁCTBPIH,
Z1c —I—' 2y
npuueMm C yBEJHYCHHEM 3HayeHHud T—' Auanason yr-
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JIOB HENpABUJBHOTO jeicTBus yBeJuuusaercs. [lpu oTHO-
HIeHUuH

EI Zic+ 2
v
Eu<1n Z —

MHBEMAJbHEI YTOJl HENPaBHJILHOrO HeiCTBES pese yMeHb-
E; E
1 1
maeTcst Ao Y=t arccos{ —z— |, a Opy F— > |
Ep Ey ~

3aHHBI MMHMMaJ/IbHBIH yros ymembmaercd go 0°, xorxaa

210+ 2y — El
%1 Ey—Ey -

yKa-

. Zic+ 2y
MMpu nanbHelimem yBeswyenuu —5 B ToCcaenHeM
1
/ EI

ciyyae (npn Ea > 1) HeMpaBHJbHOE NeHCTBHE pesie HMEeT
n

MECTO npH BCeX yrjax y.

nOCKOJIbe CONPOTHBJIEHHE MEXKAY MECTOM IIpHJOKe-
HUS 3. & ¢. Ex u SJEKTPUYCCKHM LEHTPOM CHCTEMBL OIIpe-
nedqgerca Kax

E,
E| + Ey *v

TO MOMXHO CKa3aTb, YTO NPH HaNpaBJAE€HHH MOUIHOCTH KO-
POTKOTO 3aMbIKaH#f OT WIMH pejie MOXKeT paboTaTh Hempa-
BHJIHO TOJIbKO TOria, KOTHA 3JEeKTPHYecKull LeHTp pacno-
JIOXKEH Ha yvacTke (2jc+=2y), NpHUEeM BO3MOKHOCTb He-
NpaBMJILHOH pPaboTHl peJie YBERHUHBAETCA MNpPH yIaJeHHH
KOHIla 30HBI OT 3JIEKTPUUECKOTO LEHTPA CHCTEMBL.

6) [Ipu HanpapneHHH MOLIHOCTH KOPOTKOTO 3aMblKaHHs
K IiMHaM peje OyAeT HelpaBmiIbHO cpaGaThiBaTh TNPH MO«

o 2; o + Zy
BpRIKAHAAX BHC 3alluilaemoft 3ombl, Korfa ——5 —— <
< £ TIAYEN C YBE/MICHHEM OTHOMEHAT —2° +2y
St " Ple T2y
E+ Ey’ P y %1

E!
OT HyJas Jo E}TE]I MHHUMAJbHBIH yroa 39TOro Henpa-

BWJIBHOTO cpaGaThiBauusi yseauumBaerca ¢ 90 po 180°.
Ey
UTO T KTepusyeT TOJOXKeHHEe
YuuThiBaf, uTO E, T By XapakTepH3y

JIEKTPUUECKOrO LEeHTPA B CHCTEME, MOXHO CKa3aThb, 4yTo
TIpH HanpaBJIeHHH MOLIHOCTH KOPOTKOro 3aMblKaAHsd K lIH-

HaM pejie MOXeT HempaBHJLHO cpaaTbiBaThb (TIPH MOBpEXK-
IEHHAX BHe 3alllWllaeMod 30HH]), KOTAA 3JEKTPHYECKHi
LIEHTP PACNoJIOXKeH BHe ydacTKa (Zjc-+2y).
JlononnuTtenpHpll AHAaNa30H YIJOB HENpPAaBUJBLHOTO cpa-
GaTEIBaHHA NPH TAKOM K€ HaNpaBJEeHUH MOILHOCTH HMeer

[ o
MECTO, TOJABKO Kor‘,u.a-E—“—- > 1. ¥Yka3aAHbIM A¥ana3oH HaYH-

Z1c + 2y . £y

paeTcqa cyraa y = 0 npu = H JAOXOAHT
Yy b % Z1 EI__EII
2 2
no Y=:L-90° an _%L_)m.
1

B) U3 <«a» u «6» caenyer, uYTO NpH 3HAYEHWSX

Z1c + 2y
21

» NPHOAMXKAIIKXCH K pejse MOXeT

E—Ey’

paGoTaTb HENpPaBW/IbHO Nax<e TPH HeGOABbIIUX SHAYEHHAX
yraa ¥, uTo 0co60 Pe3KO TMPOABIAETCS TP MAKCHMAJbHO

1
BO3MOXXHOM OTHOLICHHYU T. Hoaromy MOXET OKaszarThCd
11

HeIleqecoo0pasHbIM TPUMeHATh YKa3aHHOE peJsie AJS ocy-
LIECTBJICHNUS TPEThed CTyNeHH BAlUTH! NPH GONBLUIKX 3HA-
YeHHAX

Zic 4+ 2y
21

Caexyer OTMETUTH, YTO B peXHMe OAHOCTOPOHHEro Mu-
Tanus cetu (puc. 67,6) oTmajmaer BOMPOC O HEMPABHJIb-
HOCTH HeMCTBHA 3alMThl Npu Kavanusax. OpHako ee yyB-
CTBUTEJAbHOCTb OTPAHHUKHBAETCH MAaKCHMAaJbHBEIM JOBYCTH-
MBHIM 3HAY€HHEM YCTaBKH Zy B 3TOM pexume. Onpaunuesue
yCTaBKH TpeGyeTcsi AN NpeROTBpallleHHss HEeNpaBHJbHOrO
cpaGaTuiBaHug 3awtuThl / OpH ABYXx(a3HbIX KOPOTKHUX 3a-
MBEIKAaHHAIX HA CMeXHBIX JIHHHAX, OTXONAINUX OT IIHH MOA-
CTaHLMY, TAe YCTAaHOBJEHA paccMaTpHBaeMas 3allluTa
(puc. 67,6). MaTeMaTHYECKH 3TO YCJOBHE BBIpaXKaeTcs OT-
HOlIeHHeM

221u22n

V4 U
Y= zZim + zan

rie 2jy H Zom — CONDOTHBJEHUs NpsiMOit MW o6GpaTHO# moO-
cJe[l0BaTeJIbHOCTE!H leny OT IIHWH MOJACTaH-
LM 00 3alUIaeMBIM YYacTKaM JIMHHH IO
HYJIEBHIX TOYEK HArpysox.

(84)

II. OxnodasHoe uanpasjeHHOe pejie CONPOTHBJEHHS,

BKJIOYEeHHOE Ha JHHEHHOoe HanpsKeHHe W Pa3HOCTb

COOTBETCTBYIOIUHX (pa3ubix TokoB (pene runa KPC-131
u KPC-132)

Jlig OpHEeHTUPOBOUHOH OIGHKH TOBEeNeHUS oJHOGa3HO-
YO HapPaBJEHHOrO peJie CONPOTHMBJEHHS, BKJIOYEHHOro, Ha-
npumep, Ha ¢ase B u C (Upe u Ig—Ic¢), moryr ObiTh
#CNOJIb30BaHbt KpHBHIE PHC. 69, MOCTPOEHHBlE AN JIUHUH
C ABYCTODOHHHM IIMTaHHeM mo puc. 67, u Aaioulne 3aBH-
CHUMOCTb JHAama30HOB YIJIOB Y, MPH KOTODHIX pelie cpaba-
THIBaeT HeNpaBH/JIbHO BHe 3alHIIAeMOH 30HHI NPH 3aMblKa-
Huax pas C u A, a Takxke A v B pa seMaio u 6e3 3eMJH
OT OTHOIUEHHs MapaMeTpoB

_z,c—[—zy
y— 2z,
pu
EL 0.6 10: 1,5
= =4U,0 I:; )
Ey

H 230/2,==0; 0,3, Pucysku 69, a u 6 orHcearcd K cay-
yalo noppexpaeHus B Touke K, puc. 67,2, npruem nas

NOBpeXJAEHHSI B  pAacCMaTPHBAEMOH  TOYKe  mapaMeTp

210 42y

_z'—— orpagpuynBacTCAa q)lfl3HlIeCKPIMﬂ Hpeﬂe}laMﬂ cern
1

Pucynxn 69, ¢

Zic+2y
MaKCUMAIbHEIM 3HAYEAHeM —— — — [
1

A 2 OTHOCATCA K CJyuawo TOBpPeXKAeHES B Touke Ky

puc. 67,a. [loBpexpmennss pacCMaTpHBAIOTCS B YKa3aHHBIX
TOYKaX, Kak Hambojiee OGNU3KHX K MeCTY YCTAaHOBKH peJe
TOUKaX BHeEIIHEro MOBpPeXAeHUsI, KOTOPble MOXHO CUMTATh
pPacyeTHbIMH JJSl ONpefesieHHs YCHOBHS HENPaBHJILHOTO
cpabatbiBanus. Kpusnie puc. 69,0—z moctpoeHn NMpH Tex
XKe HNONMyLDIEeHUsIX, 9YT0 W Kpusble puc. 68 nas pene Tuna
KPC-121. KpoMe ToTO, IpuHuMaercs, UT0 Z;y = Zyss T llg

1'A. M. ®enoceeB, PenefiHas 3aliura 3JeKTPHUECKHX CH-
creMm, Focaneprousgar, 1952,

127
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————e—e — rpaHBENa OGNACTH HEAPABHJALHOrO CpaGaTHIBAHHS NPH 3aMbIKAHHR JABYX da3 Ha 3eMJI0 BHE 3amHuaemoft 30HE), — ——-—— — rpaHHla oGNacCTH HENnpaBUJLHOrO
CpabaThiBaHUA NDH 2aMpKaHW# MEXAY ABYMs dasamu BHE Samumaemoff 30HW. OOaacTh HeNpaBHJABHOrO cpaBGaThiBAaHHS PACNONAaraercs BHING NPHBEASHHBIX TIPAHMYHRX JHUHU,



Z\x ¥ Zy — Pe3yNbTHPYIOIHE COMPOTHBJICHUS COOTBETCT-

BEeHHO CXeMbl IPAMOH M HYJIEBOH IIOC/ef0BaTeNbHOCTEM
OTHOCHTE/BHO MeCTa IOBPEXK/IEHHS,

Croco6 1mOCTPOeHHST STHX KPHBHIX H3JOXKEH B TIPUIO-
21¢

wenun  XII. Kpussie pac. 69 mocrpoens npu —— <
1

E,
< Ep + Ey
Us paccMOTPERMS YK43aHALHIX KPHBEIX MOXKHO YCTa-
HOBUTbH CJIEAYIOLIEE,
Tlpz KopoTKOM 3aMbikamue B Touke K, uan K
puc. 67,4 pele MOMET HENPABHJBHO CpPaGaThiBATh B HEKO-

E
Zic -2y = 1
21 E;+ Ey

(zl ¢c = 0; 0,3).

TOpOM [HMANa3QHe Yraos Y, KOrja

(npamuqecxu H TpPH HeCKOJBRKO MEHBIUAX 3HAYCHHIX,

— 3, YUHTbIBAT XapaKTeP KPHBHIX PHC. 69 J.

Tlpu kopoTkom 3aMblkauuy B Touke K, puc. 67,2 mu-
HAMAJiLHBIA YToJ, UPH KOTOPOM peJjie HempaBHJIbHO cpaﬁaTl;I-
BaeT, MOCTUraeT HAUMEHBbIIEro 3HayeHud, pasHoro = 60°,
21¢c+ 2y

21

Korn

Z1c
= 0m =1, C yBeJUYeHHEM OTHO-
1

Zte o
LIeHust %, MHHUMAJbHBIA YIOX HENPaBHIbLHOTO cpabaThl-
1

BaHHWA peje YBeJAUMBAETCA, IPUYeM YKa3aHHBIA yroda
MeRbllle NP4 3aMBIKAHUSIX [BYX (Da3 Ha 3eMyi0, 4eM TIpH
3aMbIKaHUAX MeXAY ABYMSA (pasaMu,

Kpnseie menmpaBuabHOrO cpaGaThbiBaHHS COBMAZAIOT AJIS
CIYyuaes 3aMbIKAHHS MeXAY ABYMS (asaMu B Toukax K,

2i¢c 1?2
u Ky puc. 67,0 B nuanasose 1> ——:—'——y—>0.
1
[Ipu KOpoTKOM 3aMbiKaHHR B Toyke Kg B YBeJHyeHZH
21c + 2y

OTHOIWIEHIA ~— ——— CBHIE eNHHHLUL MHHHMAJIbHBIH  yToJ

HENPaBU/IbHOTO cpabaTHIBaHHsS CHEXKAETCH, IPHYEM OH BCerja
OKa3sniBaeTcsl MeHbHIe JJISl Chyuyasl 3aMbliKaHuA MeXAay

IByMa ¢asaMu NHO CPaBHEHHIO CO CJayuaeM 3aMblKaHHSA
ABYX (a3 na 3emuio.

Peae tana KPC-131 moxeT cpaGaThiBaTh HENPaBUJILHO
B clyyae TOBpexieHHss B Touke Kjp IPE MajunXx yrjaax ¥
21c + 2y a 23¢ < 1

z 21 EI + EII

ITo MOXeT 3aTPYAHHTHL ero MCHmoJb30BaHHE B Kaye-
¢TBe TpeThedl CTYMNEHH 3alIHTHI.

Aast GOJIbIUHX OTHOIUSHH

£

YuuTHBasg, YTO OTHOLIGHHE —55—

E[ + Ey

TIONIOKeHHE SJIEKTPHYECKOTO IeHTPA B CHCTEME, MOXKHO
CKas3aTb, 4TO peJe MOXET cpaGaTeiBaTb HENPABUJIbLHO
B paccMaTpUBaeMbiX CJYYasX KOPOTKEX 3aMbIKAHHH BHe
samuuiaeMoll 30HEI TIPH  PACIONOXKEHHW SJEKTPHUYECKOro
IeHTpa CHCTeMbl Ha YuacTke, 3aiHllaeMoM peJe, MpUYeM

XapaxkTepusyeT

BO3MOXKHOCThH HEINPaBUJIbHOTO CpaﬁaTblBaHHﬂ yBeJHYH-
BaeTcsA ¢ YBeJUYEHUEM OTHOILEHKA
Zie + Zy - Z2ic¢ ¢
D T— u = .
2, P 23 cons
ot BBIBOA  CllpaBellJIKB NIpH HeyueTe BJIMSAHHUA

yerpoiictBa maMatu B pene mana KPC-131. Opuako, Kak
NOKa3piBaeT NPeRBapUTENbHHIH aHajM3, B TeyeHHe BPeMEHU
nepexORHbIX TIPONECCOB B YCTPOHCTBE NaMsSTH pelle MOXKET

9-2284

HeMpaBUJAbLHO CpaGaThiBaTh B PAacCMaTPHBaeMBIX cJayd4asx
KOPOTKHX 3aMbIKaHH{ H [DPH PACIOJIOXKEHUH 3JEKTPUIECKOTO
UeHTpa Ha 6OJbIIOM OTHAJEHHH OT 3alHLIAEMOr0 YyYacTKa.

J. NPHMEP PACYETA AUCTAHIHOHHOHM 3AIUHMTHI
OT MHOTO®A3HBIX KOPOTKHX 3AMBIKAHHH IAJas
NAPAJIJIEJIbHBIX JIMHKUM 110 ¥¢ C OTBETBJIEHHIAMHU

B npumepe MaH pacueT INHCTAHUMOHHOHN 3allUTH, HC-
noJab3yeMoil B KayecPBe OCHOBHOH OT BCEX BHI0B MHONO-
¢da3HEIX KOPOTKHMX 3aMuIKaHHi ¥ ycTaHaBnuBaeMOH Ha
KaxJioi U3 napasiaenpHux JuHu# 110 x8 ¢ OTBeTBIACHHAMMU
(puc. 70,a).

3amruiaemble JuHEE Aanaod 150 m 100 xm coorser-
CTBEHHO C ABYMSI H OJXHHUM OTBETBJEHHSIMH CBfI3HIBAIOT JABE
cHCTeMbl ¢ TpextasHoi MOILHOCTHIO KOPOTKODO 3aMEIKaHHS
Ha HX WHHAX Px.a.cmer.maxe 1=3500 M8a B Px.s.omer 11=
=2500 msa. [IBe NOACTAHUMM Ha OTBETBJEHUSX BLIIOJNHE-
Hel mpoxomHeiMu (nm/er. 5 u nfer. B). Ilpeamonaraercs,
YTO Ha BCeX TOACTAHIUAX, NMUTAIOLIUXCH OT 3aUHINaEMBIX
JUHUH, TpaHchOpPMATOpE PaGoTAlOT NMapasie]bHO Ha CTO-
poHax cpenuero (35 x8) u uuswero (27 x8) HaMPSKEHHR
H YTO Ha 3THX CTOPOHAX He UMeeTCH I'eHePHUPYIOIHUX MOI-
Hoctelt. Ha Hanpaxenuu 27 k8 Bce NOACTAHIUHUH MNHUTAIOT
THMOBYIO Hanpy3Ky Ha HepeMeHHOM TOKe.

Cxema 3aMelienusi Tnpsmoii (oOpartHoil) mochexosa-
TeJBHOCTH TNpuBeleHa Ha puc. 70,6.

B npuMepe naH pacueT CONPOTHBIEHHH CPaGaTHIBAHUSA
M BbIJIGDXKEK BPeMeHH BCeX CTymeHelt AUCTAHUMOHHHIX 3a-
wur [—68. 3amutel OT MOBpeXAeHuit Ha JumuMsx 110 «s,
yCTaHOBJEHHBIE Ha MOACTAHUMAX, MHUTAIOIMIMXCS OT OTBETB-
aeHuit (nfcr. b, B w [[), B HacToflleM @puMepe He pac-
cmartpuBasuck. IloxnuTka mo cetu 27 k8 B pacuerax He
YUyuThIBAJIACD.

[TpuMep paccuuTaH B HMEHOBaHHHX €LUHMIAX, TPHBe-
JIGHHRIX K CTYNeHH HanpsokeHust 115 k8, Kak K GasucHoii.

Pacuer mapamMerpOB cpaGaTHBaHHS NepBO#l H BTOPOH
CTyMeHell PacCMAaTPUBAEMBIX ITHCTAHUHWOHHHIX 3alIHT CETH
no puc. 70, npuBefeHn B TaGJa. 21. PacueT mpou3BOmMICH
70 BHIpaXKeHUAM, NPpHBeNEHHHIM B Taba. 11 ¢ yueTom pe-
KoMenpauuit ra. V, pasg. B, n. 7.

Orcrpoiika NepBHIX H BTOPHX CTyHeHel AHCTaHIHOH-
HBIX 3alIUT 5—8 OT KOPOTKUX 3aMbHIKaBufi Ha IHHAX MH3-
mero Hampsikeuust (27 ko) moncramnuum [ Ha orTBerBie-
HuH (MOCKOJNbLKY KOPOTKHE 3aMBIKaHHsi Ha CTOpOHe 35 k6
He ABJAIOTCA PacUeTHHMHU) NPOU3BOAHTCA B JABYX pacuer-
HBIX PeXUMax:

a) TOACTAHIMA HAa OTBETBJEHHH NHTaeTcs OT 06enx
napajiesbHbIX JUHHA, NMPH 3TOM 3alluillaeMasi JUHHS OT-
KJIOUeHa ¢ NPOTHBOMOJOXKHOIO KOHIA;

6) mapanienbHas JIMHHHA OTKJMO4YeHa, a o6a TpaHc-
¢opMaTOpa MOACTAHUUM NiepeBeleHb Ha MHTAHHE OT 3alliM-
L1aeMolt JiuHHH.

IIpun sTom B pacueTe (KaK ¥ B aHaJOrMYHHIX pacyerax
3amuT /—4) He YWHTHIBAJIOCH HaJHyle DEryJHpPOBAHHSA Ha-
NpsaXeHus NOA Harpysko#t Ha TparcdopMaropax NOACTaH-
1EY Ha OTBETBJEHUH; NPH HAJHUHM COOTBETCTBYIOUIUX XaH-
HBIX B pacueTax JO0JKHbl YYHUTbIBAThCS HaHMEHbILHE CONpo-
THBJIGHHS TPaHCPOPMATOPOB, KOTOpble MOTYT HMETb MECTO
TIpH PeryaupOBaHWH HaMpsIKeHHS.

ToxopacnpeneseHne NOpH KOPOTKOM 3aMBIKaHHM Ha
IMHEaX HUBILIEr0 HampsIKeBus MNOmcTaHuux [ TpuBeAeHo
Ha puc. 71.

CorntacoBaHue BTOPEIX CTyMeHed JHCTAHUHOHHLIX 3a-
Ut /—8 ¢ nepBoif CTYNEHBIO 3aUIUTHL IPOTHBOMOJIOXHOTO
KOHUA NapajjenbHOR JIUHMH TPOU3BOAMIOCH MPH KacKal-
HOM OTKJIOYEHHH NOBPEXJEHUS Ha TNapaaieNpHOR JNMHUH
B PEXHMeE, KOrja WUMeeT MeCTO HaHMeHbllasd MOANUTKA OT
COOTBETCTBYIOMRH oucTeMH. TokopacnpeflesieRiHe B PeXH-
MaxX, B KOTOpHIX IDOH3BOLMTCH COrJ1acOBaHHe JJIA BCEX
paccMaTpPHBaeMblX 3allHT, NMPHBeZeHO Ha puc. 72.
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CorliacoBaHue BTODHIX CTyNeHeH MIUCTaHIHOHHBIX 32-
wur 5, 6 1 3, 4 ¢ NEPBHIMH CTYMEHSIMH 3allUHT APYrux
5JIeMeHTOB, TNPHUCOSAUHEHHBIX COOTBETCTBEHHO K IUHHAM
noncranuud E u noncranuud A, MPOH3BOAHNIOCH YCJOBHO.
Ilpu sTOM pacueTHoe CONPOTHBJeHHe cpabaThiBaHUs mep-
BHIX CTYMEHe#i 3alIuT, ¢ KOTOPHBIMI NPOH3BOMAHTCA COIJiaco-
BaHHe, H Ko3t$h(pHIUeHTH TOKOpacnpeleseHisi TPHHAMAINCD
cooTBercrsenHo: 40 om m 0,35 — 1Js corsiacoBanHsi ¢ 3a-
uipTaMu sjeMedros nmoxcrauuuu E; 50 om u 0,25 — nas
COrIacOBaHHS C 3alIMTaMHM 3JeMeHTOB mNocTaHmuu A.

OTtcTpoiika BTOPHX CTYNeHedl NDHCTAHIHOHHHIX 3aLIHUT
1—4 oT XOpOTKHX 3aMBIKaHHH Ha IIMHAX HUSIIEro Hanps-
Xenusg noxcramuuii 5 ¥ B Ha OTBeTBJAEHMAX NPHUBOLHT
K HEAONYyCTHMOMY HX 3arpy6/enuio. B cBasu ¢ sTaM yKa-
3aHHBIE 3aIUMTH MO CONPOTUBJIEHHUIO cpabGaTHIBAHUA H Bpe-
MeHH NeHCTBHS COTVIACOBHIBAIOTCH C GHICTPOAEHCTBYIOLIMMH
3alIUTAMH 3J€MEHTOB CTOPOHBI HU3IIEro HampsKEeHHs COOT-
BETCTBYIOILEl MOACTAHINY HA OTBETBJEHHH B IPEAINIONOXKeE-
HHH, UTO COIV1acOBaHHe ¢ ObiCTPONEHCTBYIOIMUMH 3allHTaMH
3JIEMEHTOB CTOPOHBl CpPEAHero HAanNpsKeHUs He ABAAeTCA
OnpexeNsIoIWHM.

Ipu sTOM nNpeAmonaraeTcs, 4T0 Ha JauHuAX 27 K8
B KauyecTBe MepBOil CTyneHH YCTaHOBJEeHA TOKOBAs OTCeYka

Puc. 71. TokopacinpeneseHne B ciyyasX, pacyeTHbXx AnA

OTCTPOFIKH TepBHIX cTyneHeft 3amuT 5—8 OT KOPOTKOro 3a-

MBIKaHHSl HAa WIMHAX HH3INEro HanpsikeHus n/ct. A B pexu-
Me, KOrja OTK/IOUeHa NapalyiefbHasd JHHHA.
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Pacuer napamerpoB cpaGaThiBaHug nepBoil # BTOPOH CTyneHeidl JHCTAHIMOHHON 3aWHUTHI ceTH no puc. 70,a

f
-
U O
Mecro e
Ne Ne Cry- nos- PacyeTHoe E0g PacyeTHble 3HaYeHHS [punsATbHe 3HAYEHHS
n/a, uian-mr neHb PacueTtioe ycaosue pex- | BuIpaxeHue S‘%E g colipoTHBAeHHH cpabaTLiBaHHA, OM napaMeTpoB cpabaThiBaHHs
LeHHs ® o s &
eo%e
o . I I
1 I Orcrpoiika OT KOPOTKHX 3aMblkaHuil | K, (7) u3 — zlc 5 = zc 56 = 0,852 0 = 2055 = Zo46 = Ot OH
a wWHHaX T/CT. £ ¢ TPOTHBOINOJIOXK- Taba. !l I
HOTO KOHUa JIHHHY —0,85-40 = 34 tess ~—l‘ a6 =0 cex
7 i Ze.3s = 2c.36 = 0,85 (2yy + 21pa) = 2l =2l —80 on
2 1 Orcrpofika oT KOPOTKUX 3aMbikaruil | K, (8) u3 — .35 = c.36 = U v Tpa) = c.35 = “c.36
Ha INUHAX HU3WIEero  HamnpsKeHWd Taba. 11 _ 76.9) — 80 1
516 n/cT. /I Ha OTBETBJEHHH TIPH OTKJO- = 0,85 (18 +76,2) berss = Leag = 0,5 cex
UEHHH 3aliuiiaeMoil Jusuud ¢ nporu-
BOII0JI0KHOTO KOHIA
il
5 Zvrp4 —
3 I To xe, HO mpu oTxkmouenuy napaa- | K, (8) us 71,a Zegs =2Zc.g6 = 0,80 [ 2}y + 55— Ok,
JEeJIbHOH JiMHUM H TepeBoae o000uX tabu. 11
TpaHchOpPMaTOpPOB NMOACTAHIHY Ha OT- . 76,2 .
BeTBJIEHWH Ha MNuTaHUde OT 3allullae- =0, 85 18—|—'2.0,423 =91,7
MO JuHuH
‘ M=zl =0,852
4 Cornacoeanue ¢ mepBbIMH CTYIeEHS- (12) us 72,0 295 =256 = U,002Z52 +
MU 3aUlUT COOTBETCTBEHHO & uau 7 Tadsa. 11 |
NpH KaCKaAHOM OTKJIOUCHHY TTOBPCK- Zc.38 1 7
JleHHS Ha NapaaiesbHOR JuHUM +0.78 —p——=0,85-40+
34
-+ 0,78 177 = 187
. 11
1
.3E
i _—
5 CorJiacoBasne C TepBBIMH CTYreHd- (12) us Zg 35 = 2116 =0,85252+0, 78 k'r
MH 3aUIUT APYTHX IJEMEHTOB, TPH- taba. 11
COeJlMHEHHBIX K iuHaMm n/ct. E 40
== 0,85-40+0,78m = 95
, 1 — I =
6 OrcTpodika 0T KOPOTKHX 3ambikanuil | K (7) ns 2o.31 = 0,85241 =10,85-60 = 51 1 =395 on
Ha wgHax 1n/cT. ' ¢ MpOTHBOMONOK- Tabi. 11 tI 0
HOT'O KOHNA JUHHH gt =V CeK
— I N 2 =85 om
k) [*] Tp
7 1 OrcTpoiika oT KopoTkux 3ambikanuil | Kz (8) us 22_3, =0,85 (21+ } tH 5
Ha UHHAX HU3KOTO  HATNpPAXKEeHHd Ta64. 11 a1 = 0D cex
1n/cr. 5 Ha OTBETB/IEHUH TIPU OTKJIO-
YeHHH 3aILUUIaeMOil JUHHHE ¢ IPOTHBO- = 0,85 (24 +-5 =395
TOJIOKHOTO KORLA
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t 1
N e MecTto %15-
Ne 2 Ty- no- PacyeTHoe 2EOR . PacyeTHble 3HaueHud Tlpuas us
nj/m. 3a- nesb PacuerHoe yciosue Bpex- | Bhpaxenue | BSZE CONPOTHBJEHRY cpabaTHIBaHuS, OM Hapaﬁggpgé”ipsa%ﬁe;gaﬂ as
IIHTHI AeHus ?2 g &
o]
SRR
8 1 II Coraacosa c 11 11 85 il L =
BaHHE NepBBIMH  CTYIIE- 0 aHano- 20 =085{z; + 5 Zpaca |=
HAME  3aIUT 3JEMEHTOB CTOPOHBH ruu ¢ (8) us
HH3IU1Eero HanpsiXerHs m/cT. 5 Ha oT- taba. 11 u(l)
BeTBJEHHH TIPH OTKIOYEHHH 3allu- us ra. Vv, =(,85 (24-[— +80>~IO7 5
ulaeMoil JIMHHH C TNPOTHBOMOJOXKHOTO pasi1. A, m. 7
KOHIa
2l
o — 2c.34
9 CorsniacoBaune ¢ TepBOH CTYNEHBIO (12) u3 72,6 cal = 0,85z,4, 4+0,78 P
3aUIKTH 4 IPA KACKAJHOM OTKJOUYEHUH Tabsa. 11 T
NoBPEKAECHHS] HA TNapa/iefbHOH jH- 46
HAH = 0,85.60-4 0,78 . 0,466 = 130
10 OrcTpoiika 0T KopoTKux 3ambikanuit | K, | Ilo anazxo- —_ c 31 = 0,85 (2m1 + 2Zm2) =
Ha muHax n/cr. E npu ABYX JUHEAX Tun ¢ (4)
Ha yuyacTRax u/ct. [ —mn/et. E u u3s TadJ. = 0,85 (60 -+ 40) = &5
n/cr. A—unjer. I
0,9 2c35 m 6
It CorsacoBaHge ¢ IePBLIMH CTYTeEHS- [To (3) u3 72,60 1_0 85 (2::1-{- P k—> =
MH 3alD¥T & B 6 TpeAbAyLIero yya- taba. 8 ¢ T
CTKa TIpd OMHOH JIMHMH Ha y4yacCTKe Y4eTOM KO- 0,9 34
n/cr. A—mnjer. I s¢pdunyenta = 0,85 (60 + A 1,05 0,466 ) = 104
BO3BpaTa
o " b Z1p3 \
12 OrcTpoiika OT KOPoTKHX sambikanuil | K (11) w3 73,a cal = 0,85 {24, + ST )=
Ha lUMAaX HU3Iero Hanpsxenus n/ct. I tadn. 11
0,85 { 60 45 104
=" +370,3) =
13 2 I OreTpofirka OT KOPOTKHX 3aMbikanuil | K, (7) us — ch_32 = 0,85z, = 0,85-60 = 5l
Ha wuHax m/ct. 7 ¢ NpOTHBONOAOK- Taba. 11
HOr'0 KOHIZ JIUHHH
. o 2
14 OrcTpoiiKa OT KOPOTKHMX 3aMblKaHHi | K, (8) us3 — c a0 = 0,85 (zI + 2z + Tp : >=
Ha MMAAX HU3LIErO HAMPSKEHH: 1/cT. B Taba. 11

H& OTBETBJCHHH IIPH OTKJIOUEHHH 3a-
IHIAeMOR JIMHAA C TTPOTHBOIIO/ 10K~
HOTO KOHHA

76,2
— 0,85 (24-;- 20 + —5— ) =69,8
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[
= 3
N Ne c MecTo §§ -
2 - Ty- noB- Pac4eTHOe 2o R PacueTHble 3HayeHH PHHSITBIE 3HadYeHHSA
njo. m?;}rm neHb PacueTnoe ycnosue peX- | BBIpaMeHLe gc“;% g conpoTHBIeHHN cpabaTLIBAHHES, OM HapaMeTPOB CpabaTblBaHHSA
OeHHusd S oY
SEG
Qa2
|
15 2 II Cornacosan 2l Zrp? !
He C TEePBHIMH CTyIeHH- [To amamno- — cs2=0,85{ 2y + 2 + 5 + 240 =051 on
MHE 3al(HT 37EMEHTOB CTOPOHBI HH3- rua ¢ (8) u3
IIero HanpsXKeHHs: NOACTaHuuH B Ha taba. 11 u(l) \ 76,2 tl a0 =0 cex
OTBETBIEHUH TIPM OTKJIOYEHHY 3aIlH- us ra. V, “+2pacs | =0, (24+20+——+ :
IAeMOH JIMHKE C TIPOTHBOINOJIOXKHOTO pasp. A m. 7 / 2232 = 85 on
KOHIa ’
+ 70) =129 tll o =05 cox
2l
16 Corsacopanne ¢ mepsoil CcTymeHbIO (12) us 72,6 2l ;= 0,852, | + 0,78 2'33 =
3a10WTH 8 TIPH KacKaAHOM OTKJIOUeHHH tadna. 11 ’ ’ T
[IOBPEK ACHUA Ha TapajienbHOH JuHUAM 9,7
=0,85-60+40,78 5—=x 0 0466 =136,3
17 OTCTpoiiKa OT KOPOTKMX 3aMbiKarmil | K., | [lo amamo- _ 2l =085(z,, +2 o)=
7 c.82 ’ J-1 Ja-2
Ha WMpHAaX N/cT. £ npu NBYX JHEUSX run ¢ (4) u3
Ha yuactRax u/er. I—mjer. E u Taba, 11 = 0,85 (60 - 40) = 85
n/er. A—mn/fer. I
18 0,9 zc 35 Hau 6
CornacoBalue C I€PBBIMU CTYHEHS- fTo (3) us 72,6 o=0.,85 i + — )=
MH 32IAT & ¥ 6 TPEeAbIAYIIEro yyacT- Taéa. 8 ¢ e “a- e
Ka TpH ONHOH JHHHH Ha ydacTkKe yueToM Ko- 0,9 34 \
n/cr. A—ujer. I sadpprnuenra = 0,85 60—]-] 05 0,466 | = 104
BO3BpaTa \ )
" o A
19 OtcTporika OT KOPOTKHX 3ambikanmit | K (11) n3 73,a 2232: 0,85 ( 2, + QTkps
Ha [UMHaX  HUBIUEr0  HaupaKeHus Tada. 11 T ]
n/er. I 45
=0,85{ 60 4+ 5036 )= 104
20 3 I OtcTpoiika OT KOPOTKHX 3aMblKaHud | Ky (7) us — 21 43 = 0,852, | = 0,85.60 =51 z£.33 = 49,7 on
Ha muAax n/cT. A C TPOTHBOIOJIOK- raba, 11 ’
HOTO KOHIA JIMHUH tL =0 cex
c.33
) ) . 2l =118 on
21 OtcTpofika OT KODOTKHX 3aMbliKavuid | K, (8) mu3 — = 0,85 (2 + 21y + —5— Tpl = ’
Ha IIMAAX HUSILET O HANPSKEHHs 1,/cT. 5 taba. 11 ° 33 1 1 tn33 = 0,5 cex
Ha OTBETBJEHWH TIPH OTKJIOYEHHH 3a- 45
IHINaeMON JIHHHH C TPOTHBONMOJOH- 5 (20 + 16+ ~2_> = 49,7
HOTO KOHHA
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Mecro 52.
Ne Ne Cry- nos- PacyetHoe 58w . PacueTHbIe 3HAYeHHS TIpHHATHE 3HAYEHHA
njm. 3a- neHb Pacgernoe yciosue pex- | BbIpaXeHHe 283 g COTPOTHBJEHHSA CpaGaTbIBAHHT, OM napaMeTpos cpaGaTLisadng
HIHTH HeHHs “%‘g g
Le]
MEHE
Tp1 11
22 3 I Cornacosatne C NEpPBLIMEM CTYIEHS- [To anasno- — c33~—-0 85 (zn-}—zm—l— 5 —]—2pacq) 23 =497 on
MK 33MUT 3JIEMEHTOB CTOPOHBI HHU3LIE- ruv ¢ (8) u3
ro HamnpsxkeHus 1n/cT. 5 Ha oTBeTBie- Taba. 11 u (1) tz 3=0 cex
HHM TIPY OFKJIOUEHHH 3aliuliaemoi 3 ria. VvV, =0,85{ 20-- 16+ + 80 ) =118
ZHHAM € TIPOTHBOMOJOARHOTO KOHLA pasa. A, 7 c 33 = 118 om
I 2 C33 0 5 (,’0:‘»
. Zea
23 Cornacopanne ¢ TepBo#l CTYICHBIO (12) us 72,8 c33__ 0,85z, 40,78 Er
3aLIMTHE 2 IPH KacKajHOM OTKJIOYEHHH tabu. 1
MIOBPEIKAeHUs HA Napasjiesbiol JHHAN 51
=0,85-60 4 0,78 =g5 0.082 = 548
I
o X n 5 CBA _
24 Cornacosanne ¢ MepPBEIMH CTYIICHS - (12) n3 — s = 0,85z ,4-0,78 —— A
MH 3aIHT JPYIHX 32JE€MEHTOB, TIPU- taba. 11 *
COCJHHEHHbIX K IUMHAM T/CT. A
==(,85-6040, 780 25-_211
P o I . ¢ 5.60 —
25 4 I Otctpofika OT KOPOTKHX 3aMbikammil | K1 (7) us3 — 2o 54 = 0,852;; = 0,85.60 = 5] 2l 4 =46 oxn
Ha IIMHAX T/CT. A ¢ TPOTHBONOJOK- tada. 11 '
HOT'O KOHIA JUHHI tL =0 cex
. . . Zepz \ = 106 ox
26 OTcrpoiika OT KOPOTKIX SaMulkannit | K, (8) m3 - 2l . =0,85 /zm + —T—21—)- = C34
HA IMHAX HU3ILETO HanpsixKeHus n/ct. B Tadn. 11 \ } tllﬂ = 0,5 cex
Ha OTBETBJAEHUH TIPH OTKJOUCHHH 3a- / 76.9 .
3] b -
IMIaeMOR JIEHN ¢ TIPOTHBOMOJIOWK- =(,85 \16 —|——-2——-\, =46
HOrO KOHNA /
o / Zrp2
27 4 1 CornacoBanue ¢ TepBOil CTYNEHBIO [io amazno- — 4_0 85 {2z + 5 + 2,404
3aUIHT 3SJEMEHTOB CTOPOUBl HHSIIETO ruu ¢ (8) B3 \
HampsAXeHust 1/cT. B Ha OTBEeTBJEHHH taba. 11 u(l) ( 76,2
TIpY OTKJIO'IEHHH 3alliillaeMoH JHHHUH w3 ra. v, =0,85! 16 4 5 +- 70) = 106
C TPOTHUBOINONOKHOIO KOHLA pasa. A, m 7 \
n
o Zesl
28 Cornacopanne ¢ nepBofl CTyHeHbio (12) us 72,8 Zgq = 0,852, +0,78 B
3amuTel I TPH KacKaiHOM OTKJIOuE- Tabs. 11
HHH TIOBPEXAEHHS Ha TapaJie/ibHOoH
JHHUH 39,5
= (,85.604-0,78 +x355 0085 = 436
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N 5 c MecTo §§
o i Ty- nos- PacuetHoe Rol PacyeTHBle 3HaYeHHUs IpuBsiTEle 3HAYEHHA
n/m. miim NeHb PacueTHoe ycnosme pex- | Bbipaxkenne gg% Q CONPOTHBJIEHHS CPaGaTHIBAHHS, OM napaMeTpos cpabaThiBaHNs
AeHHus L
(o]
SRR g=
1
1 Zc.34
29 4 i1 CorsacoBarue ¢ MepPBbIMH CTVIEHS- (12) us — Z044=0,85z,_, 10,78 P
MH 3alHT APYTHX 91EMEHTOB, Npucoe- Taba, 11 T
JMUERHBIX K [UHHAM M/cT. A 50
=0,85-60 - 0,78675:211
b
30 |7u8 I OrcTpolika OoT KOPOTKHX saMblkamuil | K, (7) mn3 — zf: g = z}: g = 0,852 5 = z(I: 57 = zi .5 = 34 oM
Ha wyAax n/ct. 7 ¢ TNPOTUBOINOJOK- taba. 11 ' )
HOrO KOMILA JIHHHII ==0,85-40 =34 tl =1 5 =0 cex
Sl
31 Iull| OrtcTpoiika OT KOPOTKHX 3aMuikaHuil | K (8) u3 — 2057 = Z¢ 48 == 0,85 (2 + 2xps) = Re.a7 = Zc 58 = 99,8 o
HA [IIMHAX HU3IIEro HANPsAXenusd n/ct. J Taba. 11 )
til, = ¢l 0,5 cex
HA OTBETBJIEHHM NpPH OTKJIOUEHHH 3a- = 0,85 (22 4- 76,2) = 83,5 c.a?7 = tea8 =
IIHOIaeMOd  JIMHHH C TIPOTHBOMOJOX-
HOTO KOHIIA
32 To xe, HO mpu OTKJouesHd mapan- | K (8) u3 71,6 247 =2, =0 85( + Tp4)=—‘
JIeTbHOH JIMHAM M INeperoje 0BOuX taba, 11
Tpancpopmaropos m,cr. [/ Ha OTBET- / 76,2
B/leHUN Ha HTaRHe OT 3aiyilaeMoit = 0,85 22 4- 9.0, 67) = 67
JIMHUY \
33 II CorsiacoBanue C TepBOH CTYMEHbIO (12) u3 72,2 i137_ cas = 0,852, +
3aLIUTHl COOTBETCTBEHHO 6 WJM & NpH tabda. 11
KaCKaJHOM OTKJIIOYEHHH NOBPEXK /1 eHHs z}: P
Ha mapaJiyielbHOU NHHUH +0,78‘T—= 0,85-40+4
34
+0’780_6= 79,4
34 OtcTpolika OT KOPOTKHX 3amblKamud [ K,y (10) u3 —_ Ic137 = ;zc a8 =0,852, 45 40,432, , =
Ha MHAX 1n/cT. A TpH ABYX JIHHHAX Taba. 11
Ha yyactke wm/cr. A—n/et. I’ n of- == 0,85-40 4 0,43-60 = 59,8
HOM Ha yuactke m/ct. I —m/er. E
o o ) Zrps\ .
35 OTcTpoiika OT KOPOTKHX 3aMblKaiui | K (11) n3 73,0 2oy = c 38_ 0,85 ( w2 ok, )
HA IMHAX HU3LIETO HANpAXKeHus n/cr. I tabn. 11

==(),85 (40 + m) =76,2
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Puc. 72. TokopacnpepeneHue B Cjaydasx, PacueTHHIX And
COFJIaCOBaHHUs BTOPOH CTYNEHU 3allUTH ¢ NEPBOH CTYNEHBIO
3aluThl NPOTHUBOMNOMOKHOIO KOHIA napa.n.ne.nbﬂoﬁ JIHHUH.

6e3 BHIZGPXKKK BpPEMeHW, a MHUHHMajbHbie COMPOTHBJCHHA,
saliMIiaeMBle OTCeYKOll B MUHUMAJBLHOM pexXuMe PaGoThl
cucrem (KOTOpHle FOJIKHBI YYHTHIBATBCSE NPH COrJacoBa-
HHY), cocTaBasoT 80 om — Mg 3aIUUT JUHHA MOACTAHIMH
B u 70 om — nas samur JanHuil nogcraHuuwn B. CoorBer-
CTBYIOLLHE PAaCUYeTHbIe BHIpAXKEHUSI JJISL COTJIacOBAHHUS Obl-
JH COCTaBJIeHH no aHajoruu ¢ (8) w3 Taba. 11 ¢ yueroM
(1) u3rn. V, pasn. A, n. 7.

OTtcrpofika BTOPHIX cryneHeil samutr I # 2 or KOpoOT-
KUX 3aMblKaEdil Ha WIMHax NOAcTaHuuH E B pexume, kor-
a Ha y4actke m/cr. A—n/cr. I' pa6Goraer oxaHa, a Ha
yuactke n/ct. I’ —mfct. E — o6e AnHUH, NPHBOXHT K He-
JOMyCTHMOMY 3arpy6sieHHIo 3alliuThl. B cBsiau ¢ atum pac-
cMaTpuBaemMas OTCTPOHKAa NPOUSBONUTCA B PEXKUME, KOTHAA
Ha yuacTke m/ct. A —afer. (a TaxXKe HBa yuacTke
nfer. I’ —afer. E) paGorawoT ofe JuHMM. YKa3anHoe AO-
HyCTHMO B NPEANOJIONKEHUH, YTO Ha moAcraHuuu E mmeercs
sallyTa WHH, B cBsAsn ¢ Takolf OTCTPOHKOM NOmOMHMTEND-
HO TNpPOU3BOIWTCA COIJIACOBAHME YKa3aHHBIX BTOPHIX CTY-
fleHel ¢ NMepBHIMK CTYNEHSIMM 3aWIUT § U 6 npelsAyIEro
y4yacTKa MpM OIHOM JuHuM Ha yvactke nfcr. A —ufer. T
(cm. 1. V, pasn. B, m. 3). OTo cornacoBanue NMpOU3BOAMT-
¢ B pPexXHMe KACKaZHOr0 OTKJIOYEHHs C NPOTHBOMOJONK-
HOrO KOHIIA TNOBPEXJAEHHA Ha NpeAbAylel AubHA B pe-
JKHMe, KOTHa HMeeT MecTo HauMeHblIasg mnoxnutka. Kosg-
¢uuHeHT TOKOpacCnpeleNieHHs B PacCMaTPHBAEMOM CJydae
6yneT TakuM Ke, KaK TIpH CO[VIaCOBAaHWM BTODOH CTYNEHH
paccMaTpHBAaeMON S3AMMUTHL ¢ NEPBOH CTYNEHbIO 3alXUTHI
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Puc. 73. ToxopacmpenenenHe B cayuadx, pacueTHBIX AJf
OTCTPOHAKY BTOPHIX cTymeHelt sawut I, 2, 7 u 8 oT KOPOTKO-
ro 3aMbIKaHHS Ha IUMHAX HU3WIEro Hanpsukenns njcr.rl.

NPOTUBOMNONOKHOIO KOHIA NapaiefinHOM JHHUY (pHC. 72,6).
CornacoBasne npoussoautcs mo (3) u3 Taéa. 8 ¢ yuerom
Koa(duHeHTa BO3BpaTa NHUCTAHHHOHHOro opraxa II cry-
neun samur [/ # 2 (UIPUHHMAeMOro paBHBHIM Rp=1,09),
MOCKOJIBKY corylacyeMas 3amwmrta (/ u 2) MOXer mnojei-
CTBOBATb [0 Hauaja KAacKaAHOTO OTKJIOYeHHS MOBpeKJeH-
HOH JUHHH C IIPOTHBOMOJIOJKHOTO KOHIA.

Orctpoiixa BTOpHX crymenell samur I, 2, 7 u 8 ot
KOPOTKHX 3aMBIKaHMii Ha IIMHAX HU3IIEro HaNpsKeHUs
nojcrannuu I TPOU3BONHTCA B PEKHMAX, KOTAA MMeeT
MeCTO HaHMeHnWias NOANHTKA. TOKOpacHpejesieHHe VIS
3THX CllyyaeB NpHUBeHeHO Ha pHC. 73.

Pacuer 4yBCTBUTENLHOCTH BTODBIX CTyNeHeHd AuWCTaH-
IUOHHHIX 3allUT K HOBPeXJeHHAM B KOHIe 3allHIaeMO¥
JUHAU NpUBefeH B Tabu 22. Onpelenenue KodbbULHEHTOB
YyBCTBHTEJbHOCTH 3aliuT 5—8 NPOH3BONHIOCH HJIS CIHY-
yaes, KOIrZa HMMeeTCs NMOJINHTKA MecTa KODOTKOIO 3aMBIKa-
HUA uepes TpaHchopmarops moAcranuymu . Tokopachpe-
IeJieHue i STUX CAyYaeB NPUBEIEHO Ha puc. 74,

W3 Tabn. 22 BupHO, UTO TIPH MOBpPeXKHEEHHH Ha NPOTH-
BONOJIOXKHOM KOHIE 3alllMaeMON JUHUH BTOpPble CTYNeHH
sauut 3, 4 1 5, 6 HMEIOT YYBCTBUTENLHOCTb, MAOCTATOYHYIO
IOns AByXcTymeHdaTelX 3amut (k¢ =>1,5), a BTOpHE cCTY-
neny 3amut I, 2 ¥ 7, 8§ — UyBCTBHTENBHOCTD, NOCTATOYHYIO
I8 TPEXCTYNEHuUATHIX 3amuT (Rq==1,25).

B cBa3M ¢ yKa3aHHBIM, a TakkKe MNpelAnosaras, 4To
TPeTbH CTyneHu 3aluT 8, 4 u 5, 6 He MOryT NOJHOLEHHO
Pe3epBUPOBATL BALUUT JWHHM, OTXOAAIMX OT IIMH, COOT-
BerctBenHo nfct. A u mfer. E (u3-3a CpPaBHHTENBHO 60Jb-
WUX AJAUH 9THX JUHUE 4 MOULHBIX NMONIHMTOK), NPUHMMAEM
samwmth 3, 4 u 5, 6 pByXcryneHdateiMu (mo puc. 4, 5 wam
6). Ilpn srom mnpenanmosaraeTcd TakXke, 4TO Ha NOXCTaH-
muax A u E umeerca YPOB.

Sammuter 1, 2 0 7, 8 npUHUMAIOTCA TpPeXCTYNeHYaThIMU
(no puc. 1, 2 unu 3). Korxperusiit BHGOP CXeMHI 3aLUIMTH
NPOU3BOMMTCSA NOC/]E pacuera YCTpoHcTBa GJIOKHPOBKH TIPH
Kayauusax (mpumepbl pacuera OGJIOKHDOBOK NPHBENEHHI



nfem A nlem” nternE nlemA nfem/” ntemE
60 @ 8 22 Ky &0 o @)
76 055 w0 38 %—: 10 o 15.9
8
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9% 032
%2 11%2 Puc. 75. Toxopacnpejenenue B ciydae, paCYyeTHOM IO Yys-
afm CTBUTEJNIBHOCTH AJISl TPETbHX CTYNeHeH AMCTAHIMOHHBIX 3a-
muT 7—8.
4155
a) e auum Sub B ri. V, pasn. JK u 3), KOoTOpml B HAacToflleM NpUMepe
He MPHBOAUTCH.
Pacuer comporuB/ieHuit cpaGaThIBaHUS TPETHHX CTyME-
nfem B niem I Heit samwut I/, 2 u 7, 8§ mpOM3BOJMACA HCXOLSL 43 pacuer-
Ko nfem € HBIX I1apaMeTPOB B MecTe YCTAHOBKM SalllUTHl B ‘pacuer-
60 8 22 HBIX aBapuiiHelx pexumax. Pacuer mpusesen B Tabn 23.
78 e 59 [lpu ompeneneHnn MUHEMAJLHOTO PaGoOuyerd COMPOTHB-
o—{ 3 ' :

g) dnn sawum ?u8

Puc. 74. Tokopacnpesenenne B ciyuasx, pacueTHsIX IO
YYBCTBHTE/IBHOCTU AJS BTOPHIX CTyNeHel samut 5—8.

. —}—o JCHHST HA 32XKHMax B3alUTEl B YCJAOBHAX ©aMO3alycka
22 Zcamosan MO (11) u3 ra. V, pasa. A xoadouuuesr camo-
| 3anycKka OpPUHEHTHDPOBOYHO NPUHHMAJICS PABHBIM kcaM03a11=

=1,0, NOCKOJALKY 3allUllaeMple JHHMM [UTAIOT TATOBYIO
HarpyskKy.

[Ipu ompemeseHuH HEPBUYHOTO CONPOTHUBJIEHHs cpaba-
THIBAHHSA TPeTbeH CTYyNeHH ng nmo (10) u3 ran. V, pasm. A
k03 pHUHEHT BO3BpATa peje CONPOTHUBMEHHS TPeTbeH CTy-
newu (tuna KPC-132) npusumasics paBHbiM Re=1,05, a
VIOl MaKCHMAadbHOH YYBCTBUTENAbHOCTH pelie — Quy.u=65°

Pacuer 4yBCcTBHTeNbHOCTH TPeTbHX CTyNeHeH MHCTaH-
UMOHHBIX 3awuTr I, 2 u 7, 8 npusenex B Ttaba. 24. Pac-

Ta6anua 22
PacyeT 4YBCTBHTENBHOCTH BTOPHX CTYUEHe# JMCTAHLMOHHOH 3amMTH CeTH U0 pHC. 70,8
e 3Hauenne Koabdu-
a o= MNepBruHoe conpOTHeJenpe | {HEHTA UyBCTBE-
: § = g PacueTHHI! pemuM Ha 3aXHMaxX SaWHTH Zy,.. TeJbHOCTH
g o o3 ox & %¢.3
© 9 -z
2 2 § g- 3 am
85
! 1 Ko Jlio6oit 60 —~=1,42
60
85
2 2 K1, JTio6ol 60 mzl,lﬂ
118
3 3 K, Jlio6o# 60 T =1,97
106
4 4 K, Jlio6oil 60 @_:1’77
OTRJI0UEH BBHIKJIOYATENb COOTBET-
CTBEHHO 7 wiHM 8 MPOTHBOIOJOKHOTO
Ky, i H- 292 22
KOHNA 3allHI(aeMO¥ JWHUH B MHHH 18 4 2==18 - — 30
5 15ub6 MaJbHOM pexuMe paboThl CHCTEMb ke 0,845 Eil ,82
(Kig)| | # MakcuvazpHOM pexume paGoThl
cucteMbl I, OTKIIOUEHA OfHa W3 JH- =44,0
HU# Ha YuacTke n/cT.A—n/er.l”
OTKa0UEH BHIKJOYATENbL & HAK 6 18
K12 | cooTBeTcTBEHRO IPOTHBONOJIOXKHOTO | 99 4 2 — 18
22 + 22 + 59,8
6 17u8 KOHIA 3alM{IlaeModl JUHUK B MakCH- kr 0,866 C=1.4
MaabHOM pexuMe paboTel cHCTeMB! | 42, ’
(K15) | u musuMansaOM pexume paGoThl Cu- =42,8
ctemsl 11

lIipuMeuaHusa:
1, ConpoTuBIeHUsT faHH B OMaxX, NpHBeAECHHEIX K HanpsixkeHuIo 115 xa.

2. Onpenensiercss YyBCTBUTENBHOCTDL K NOBPEKACHUAM B KOHLE 3alLIHIaeMOl JHHHH,
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Tabauuwa 23

PacueT conporuBienui cpabarbiBaHHA TpPeTbHX

CTyilleHe#d JAUCTAHUHOHHBIX 3amut 7, 2,7 U 8 cetn

no puc. 70,a

PacueTHble napavMeTpel B MECTax ycTa-
HOBKH 3aIIlUT B pacYeTHLIX aﬂapuﬁnmx
pexupMax TlepsuuHoe
MupnuMagsnoe | COTPOTHRACI He
yroa conpotusiae- | CpabaTbidaims,
] Hanps- MEXLY HHe camosa- | O, 10 (10) u3
= metue, | TOKs | TOKOM H | pyexa, om, no [TV, pasn. A,
g €8 xe | Hanpsaxe- | (i) p3 ra. V, m 15
o Hﬂe*‘g' pasa. A, o 15
2 ¢pa Zcamoaan
1 108 | 0,40 36 156 141
2 108 | 0,32 35 195 179
3 101 | 0,30 40 —_ —
4 101 | 0,20 40 — —
) 101 { 0,18 40 — —
6 101 | 0,18 40 — —
7 1056 | 0,20 38 303 270
8 105 { 0,20 38 303 270

Mpumevawusa:
1. PacueTHble MapaMeTphl JaHH AJA KaXA0H 3alUHTH B pacuer-

HOM OAA Hee aBapHHHOM pexkHve.

2. Hanpsxeina xaHbl B KHIOBOJALTAX, TOKH B KHJIOAMIIEpax

a compoTHBJIEHHR B OMax, NpH3eXEHHBIX K HanpsiKeHHO 115 xs,

Tabanma 24
PacyeT 4yBCTBHTENbHOCTH TpPeTbHX CTYleHER

AUCTAHUHMOHHBIX 3amuT 7, 2,7 u 8 cetd no puc. 70,a

. 3unaqeHne
% IMepsuunoe K03 dH-
g CONUpOTHBJIE- | IHEHTA
E 2 PacueTHBI pexHM 1iye HA 3a¥H- | YYBCTBH-
w = Max 3allLHThI | TRJILHOCTH
g1 o= Zsau, O* |, Z%ca
[ O om Tz
2| X sam
141
1| K4 Otkawouensl BuKaO- | 60-42.40= 140"
(Kys) |vaTeau 7 u 8 (umocne =140
OTKJIOUEHUS HENOBpEK-~ =1,01
AeHHOH suEuM n/cT. [—
/et E)
, , 141
1| Kia lo ke, Ho mono.uu- | 60440==100 00 =
(K15) | T€IBHO OTKJIOYEH Bbi-
KJaouaress 2 (1mocie =1,41
OTKJIOYEHHS napan-
JIGJIBHOU JHHHH
n/cr. A—nser. ') cum.
CIeRYIOWIYI0 CTPOKY
179
2 Kig Orkiaoyensr  Buikaio- | 604-2.40= 76
(K15) |uatenn 7 1 8 (umocine =140
OTKJIQUEeHUS HENOBPEK- =1,28
RneHHOH Juaun n/et. [ —
n/cT. E)
6
7u| K, Orkaoues BHIKJIO 1a- | 404 6%§= ;—gg =
8| (Ky) | Teap I unu 2 B mak- ’
CHMAJIbHOM pPejkKHMe pa- =227 =1,19
6otbl cuctemul { U Mu-
HUMAJNbLHOM pexmnve
paboTh cucremsl [/

IlTpumedanyus:
1. ConpoTHBieHHS AaHLl B OMAaX, NPABEAECHHHIX K HAllPAXKEHHIO

115 xs.

2. OnpepgensieTcs 4yBCTBHTENLHOCTh K IDBPeXKACHHSIM B KOHUE

HpeXbIRYLLed JIHHUH OCJe OTKJIOIeNHd BhIKJ0d9aTeNs, OGiamKaitmero
K MecTy nospexueHHs.
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Puc. 76. Tokn noBpexxkeHHs B CAYYafiX, pACYETHHIX A4
onpeje/ieHHs YyBCTBHTENLHOCTH NOTOKY TOUHOH pao-
Thl NHCTAHLHOHHBIX 3aILUT CE€TH Mo puc. 70,a.



Tacauna 25
Pacyetr 4yyBCTBHTCALHOCTE 1O TOKY TOYHOH paboThl peje CONPOTHBIEHUS AUCTAHUHOHHLIX 3AMHT CeTH mo puc. 70,a

Bropuunste TOKH B MecTe Koagduunent yyscT-
Horh anens Hophpy.|  SRaTeHHe TOKa T0uHOX paborst (a) DOTRIIX SAMBKAHTAX B KOG | ToaHOR padoTH o (53)
TpaHcdOp- ComnpoTHB- HLIX BHTKOB samumaeMonl JAaHHA H3 rL V, pasa.E, .6
MalHH nenye cpa-| Comporns- YeraBKa |agrorpancdop-
Tpancdop-| CTy- | garppamns| IeHLe cpa-| B3 TPAHC- |yaropa K ynce
. gqg;:p!;m UeHE | aapiprh 6ae1;;agmm g:—?g;ogz any axfxov?en. L pede THua veero | sama AT pedie
= mecre Fe.o P ©P) dasy) p};'?::mex OBHBTTKC(;B KPC-131 u KPC-132 A7 pesie Thia won-  |une ’l\f"elml.ly Hlis:N\[:’::I?a-. KP'E‘,”'I]I{Z;I n | AN pede
g | ycranoBkn ) z (I eTyn.) uo (30) KpC-121 mo @31) 13 | pesene-| Tpems ga- ABYMS v KPC-132 THna
3 8aLLHTHI N=-SF n3 ra. v, pasften E, | ri 'V, pask E, mo 4|7 g samn hazamu (11 cry- | KPC-121
& 20 .4 1eHD)
b4
I 9,5 4,3 2 2,15 »V—‘—' =1,37 12,15 = 2,15 Kio h,4 2,97
600 2 7,57 6,39
i —5 I 8 9,27 2 4,63 Lo 0,4-4,63= 1,85 | K 13,9 3,40
V1,63
111 141 15,4 2 2,3
’ 7,7 —— = 0,83 - K4 8,57 - 4,3 —
V7.7 (Kis)
2
1 51 5,56 2 2,78 Vo = 1,2 1-2,78 = 2,78 Ku 6,14 2,3
600 12,1;8 7,97 6,39
9 — 11 85 9,27 2 4,63 ‘l’:t_.a = 0,53 G,4-4,63 = 1,85 Kn i3,9 2,16
,6
. , 2,3 .
1 179 19,5 2 9,75 e =0,74 - K 3,57 — 1,8 -
V9,75 (K1s5)
o 2
1 49,7 5,42 2 ,71 — = ] — -—
, 600 5 2,7 Vi ,22 Ks - _ 2,64
5 1,15 e
It 118 12,9 2 6,45 T =0,15 — Ks 7,15 -
6,45
2
1 46 5,01 2 2,5 —_=127 — K 2,54 -
A 600 Vo5 ’ 4.99 -
b »2
n 106 11,6 2 5,8 _V‘_l_i’_ — 0,48 — Ks 6,7 -
5,8
205 1 34 1,85 ! 1,85 V—4_ = 2,04 —~ K 2,15 -
aud 3 H
owe B I1 80 4,36 ] 4,26 ;,?; KK” s -
. ’ A —_— =1 N 1 - 14 5y74 —_
V4,36 B K
I 34 1,85 | 1,85 — —owm 9.1,85 = 3,7 Kia 5,24 2,62
200 ’g‘é&”’ ER S TS 13,4
7u8 i 1 59,8 3,9 ! 3,26 =0 1, 0,8-3,26 = 2,61 Kia 12,0 5,14
5 V5,26 i Kia
m 270 14,7 2 7.3 23 o — K 5,77 - 6,8 -
V7.3 H Ky

lMIpumevanua:
1. Conporueiesuss cpabaThiBaKils 3aULHTH Z,.3 3aHMCTBOBAHBI H3 Tabm, 21 u 23 4 danul B OMax, NPHBELEHHBIX K HAUpSAKeHHIO 115 kg, a conporusienus cpabateizanusg pede
2, p—B HeilCTBUTEABHBIX BTOPHUHbLIX OMaX.
2. Koapduuuent tpanchopmaun Tpancdopvatopos HalpaxKeHld, K KOTOPHIM [pPHCOSRHHEHE! 3aU{HTH, n, =10 000/100.

oo 3. 3nauenust Toka Tounoff paboTu Mpueedenu B Tabnunme s pede tunos KPC-131 w KPC-132-— aad clyuas 3aMBIKaHASA MeXAy Tpems ¢pasaMu, a ANs pede Tvua KPC-12] —
O AJg ciyuas 3aMbIKaHHA MeXIAy ABYMS dhasaMi.
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CMaTpHBAeTC YYBCTBUTENBHOCTb K MOBPEXJEHUIO B KOHIUE
npeAb AyLIero ydacTka TIIOC/ie OTKJIIOUEHUA BLIKJIOUATENS,
Gamxallnero K MeCTy IIOBPeXAeHUs. TOKOpacnpejeseHue
B ;acqemom No 4YYBCTBUTEJIBHOCTH CJyuyae AAa 3alluT 7
Y 8 npuBeNeHO Ha DHC. 7.

Wz r1abn. 24 BUAHO, UTO JHOCTATOYHAS YYBCTBHTE/b-
HOCTb TPeThHX cryneHeH (kx== 1,2) obecmeuvBaercs TOJb-
KO IPH KacCKaJHOM OTKJ/IOUEHWUH NOCJIERYIOIHX YYacTKOB.

Pacuer uyyBCTBHTENbHOCTH 3alUMTBl IO TOKY TOYHOH
paboTel npuBeled B Tab1. 25.

Ilpu onpenenenuy ToKa TOuHOH pPaGOTHl IS KaXKAOM
CTYNEeHH B3alluThl PACCUUTHIBAETCS BTOPHYHOE COIOTHBJE-
HHe cpabaTblBaHHS pene Ze.p, BbIGHpaercss ycTaBKa 2o Ha
TPaHCPEaKTOpe pese u OmpeledsieTcss oTHowlenwe N uucaa
NepBUYHBIX BHUTKOB aBTOTPaHC(oOpMaTopa K 4YHCIY BKJIO-

YeHHBIX €0 BTODHYHBLIX BHTKOB. 3aTeM, HCXOAA M3 TNpH-
BeleHHbIX B Ta6a. 13 M 16 3HaueHuil ToKa TOuHOH PaGOTHI
OpH HCNOJB30BAHHM BCeX BUTKOB aBTOTpaHCHOpMaTopa
B ero BTopuuHOM o6motke (mpu N=1), no (30) u (31)
ONpeJeNIOTCS 3HAueHMs TOKa TOudHOH paboTHl npH Hc-

NOJIb30OBAHHOM B JeHCTBUTENBLHOCTH UHCAE BTOPHYHBIX
sutkoB (N #£ 1). Tlo »TuM 3HauenHAM ONpPEAEASAIOTCH
K03 QUULMEHTH UYBCTBHTILHOCTH TNU TOKY TOYHOH pa-
60THL.

Toxu nospeXAeHHA B CAyyasx, pacyeTHbIX IJs ompe-
JeJeHuss YYBCTBHTENbHOCTH IO TOKY TOUHO# paGoTel, npH-
BeJleHBl Ha puc. 76.

Hs Taba. 25 BHOHO, YTO YYBCTBHTEJNBHOCTb MO TOKY
TouHoff pa6oTet MAJAs BCeX 3allUT 3HaWHTeNbHO OGouibllte
Heo6X0NNMOH.



TNTPHJIOJKEHHE 1

HEKOTOPBIE BAPHAHTBHI BBLINOJHEHUS BJAOKUPOBKHU
IUCTAHLLMOHHOM 3ALLMTHI TPH OBPhIBE TPEX ®A3
LEMEN HANPS)KEHUY

1, Huxe npHBOAATCS HEKOTOPHIE BaPHAHTH BHINOJIHE-
#ug OGJOKMPOBKM IHCTAHIMOHHON B3alllMTHl (IpUMeHseMble
B PsAC 9HEPrOCHCTeM), HPEAOTBPAMUIAIONNe €€ HelpaBH/ib-
Hoe cpabaTbiBaHMe NpH OOpHIBe Tpex (has uLenelt Hamps-
MKeHUs, HalpuMep, u3-3a OIMMGOYHOrO OTKIMIOUEHHS TpPaHC-
tdhopmaTopa HANpAIKEHHS].

2. VkasaHHasg 6JOKMPOBKA MOXKeT ObITh BLINOJHEHA !:

a) ¢ MOMOILIO NBYX pele TOKa, TOK cpabaThiBaHHS
KOTOpHIX BBIGUPAETCS IO YCJOBMIO OTCTPOMKM OT TOKa Ha-
rpyaku B HOPMAJNbHOM HaTPY30YHOM peXHMe, NOCKOJbLKY
BEPOATHOCTb OJHOBPEMEHHON Neperpy3KH JUHHH U O6pHIBa
Tpex ¢a3s uenefl HanpsKeHHs HeBeJNHKA.

3aMbikaloliie KOHTAKTHl pejie TOKA JOJKHBI BKJIO-
YaTbCsl TakMM O6Gpa3oM, YTOOH OHH MNOAABaNMM NJIOC Ha
pefie CONpOTHBJEHUs (NHUCTAHILHOHHOTO M MYCKOBOT'O Opra-
HOB)) TOJNILKO TPU KOPOTKOM 3aMBIKaHWH M He BJHANH Ha
pa6oTy pesie, OCYLIECTBJSAIOUIEro MepexJioUeHHe B Iensax
HanpsyKeHust peje CONMPOTHBJEHHS IHCTAHIHOHHOTO OpraHa
IJS Tepexofia ¢ YCTaBKH NepBOil Ha yCTaBKY BTOPOH CTY-
TeHH,

6) ¢ ooMoIpI0 OJHOIG pejie TOKA, BKJOUAaeMONo Ha
¢a3Hu TOK, H OJIHOTO pejie HaNPSKEHHs, BKAOYAaEeMOro Ha
MeXAy(dasHoe HanpsPKeHHe, pejie TOKA MO/KHO BKJIOUATh-
¢ Ha TOK OOHOH u3 Tex <¢as, Ha KOTOPOe BKJIOYEHO pele
HalpsiXKeHUs. 3aMblkaioliie KOHTAaKTHl pefe TOKa H Ha-
IPSIKEHUst COEAMHAIOTCA TMNapajllelbHO H  BKJIOYaloTCA
B lienb [OJBENeHHs IUIIOCa ONEPATHBHONO MOCTOSHHOTO TO-
Xa K 3alluTe.

Tox cpaGaThBaHus Desie TOKa MNOJNXKEH BHGUPATHCA
[0 YCNTOBHIO OTCTPOHKH OT TOKa HArpy3KHM JUHHH B HOp-
MaJbHOM Harpy3ouHOM DeXHMe; HaNpsKeHHe BO3BpaTa
pefie HAaNMpSAXKEeHHsT LOMKHO GbiTh BHIGDAaHO TaK, 4TOGH pe-
Jie He BO3BPALAJOCh OT HANPSIKEHHS B MeCTe YCTaHOBKU
3aUMTHl TPH KOPOTKOM 3aMBIKAHWH B TaKOM TOUKE JHHUM,
TAE pejie TOKa elle YLOBJETBODPsieT TPeGOBaHUIO UYBCTBHU-
TeNLHOCTH.

B HOpMa/nbHOM HAarpy3oyHOM pexuMe NMOIBeJeHHe olle-
PATHBHONO TOKA K 3aliuTe OGECleunBaeTcss KOHTAKTOM pe-
sne HanpsxeHus. IIpn GANSKHMX KOPOTKHX 3aMBIKAHHAX
¢ yuactiem asel, Ha KOTOPYIO BKJIOUEHO pesie TOKa, OHe-

1JI. C. MepeannbMan, BarokupoBka samut tHnos I[13-156 u
I13-157 npu o6puiBe Tpex (a3 Henedl HANpPSAKEHHA, «DeKTpHIECKHE
craHmuH», 1958, Ne 6 H O. A. Fuabuep, BAOKHPOBKA AHCTAHIHOH-
HBIX SaI[UT OT HCUYE3HOBEHHS HANpPSKEHHS OAHOBPEMEHHO B Tpex
dasax, «INeKTpHIECCKHE cTaHIuH», 1959, Ne 3.

PATHBHLIH TOK Ha 3aLLUTY NOJAETCs KOHTAKTOM STOIO pele,
TP yLaJeHHBIX KODOTKHX 3aMbIKaHHsX TOTO e BHIa,
KOLRa pejle TOKAa HEUYBCTBHTENbHO, a TaKXe NPH 3aMbLIKa-
HUAX MexXay TeMH tbasaM'H, ‘Ha KOTOpBI€ HeE BKJIIOUEHO
pesie TOKa, — KOHTAKTOM peJie HaNpsKeHud;

B) ¢ nomouiplo pene Tuna PTB-1 (usroTasauBaemMoro
LIJISM MocaHepro), pearupyloilero Ha CYMMY Tpex Bb-
npsaMJIEHHEIX (asHbX HanpsKeHul (pabouas OO6MOTKa) H
BHIIPAAMJIGHHKIH TOK OAHON (a3nl (XONOAHHTENbHAst 06-
MoTKa). 3aMblKaloOIiHil KOHTaKT 3TOrO pefie BKJlOYaeTcd
B Uefib MOABENEHHA MJIOCa ONEPaTHBHOINO NMOCTOSIHHOMO TO-
Ka K 3alluTe.

B HopmaJbHOM HarpysoyHOM pekHMe, a TaKxke IpH
yAaNieHHHX Tpex¢asHEIX KODOTKHX 3aMBIKAHMAX H JIOOBIX
HSCHMMETPHYHBIX NOBDEXKIEHHSIX pPese JepPKHT KOHTAKT
34MKHYTHIM 3a CYeT NOXBeJeHUs HampsKeHHs K pabouei
06MOTKe; mpd TpeX(pasHHX KOPOTKHX 3aMBIKAHHAX BOJH3IH
MeCTa YCTaHOBKH 3alUUTHI — 32 CUET HaJIHuMsl TOKa B JO-
NoJHUTENbHOK 06MOTKe. Pene 3aMBIKaeT KOHTaKT NpH HC-
ye3HOBeHHH TpeXx (a3 Uemeill HANPsKEHUS C AUCTAHIHOU-
HOM 3alHTHI.

3. BroxupoBka mo I.2,a HMMeeT OuYeHb OTPaHHYEHHYIO
o6acTh TpHMeHeHHs1 (KOPOTKHe, MaJIOHATPYXKEHHble JH-
HUH, OTXOJAILHE OT MOULHOH CHCTEMHI).

O6nacte npMMeHeHus: GJOKHPOBKM MO I. 2,6 mmpe, yeM
y OJIOXHDOBKY MO M. 2,a M HE 3aBHCHT OT AJHHBI U Ha-
IPYXEHHOCTH 3alIUIIAEMEBIX JHHHH.

O6nacty npuMeHeHHs: GJIOKHDOBKM NnO M. 2,B ellle He-
CKOJIbKO LIMpe H, TaK e KaK ¥ AJs GJOKHPOBKH 1O m. 2,6,
OTPaHHYUBAETCH TOJBKO MOIIHOCTBIO NHTAIONIEH GCHCTEMBI
(3sHauenueM COMPOTHBJEHHSI OT HCTOUHMKA NHTAHUSA J0O
ME&CTa YCTAHOBKH 3aLUHTHI).

Bce nepeuncieHHble BapHAHTHL BLIMOJHEHHs GJIOKH-
POBKH CHHXAIOT HAJEXHOCTH LeNH NMOJABeAeHHs MMNoca Ofe-
DaTHBHOTO IOCTOSIHHONO TOKa K AUCTAHUMOHHON 3allure.

Baokuposka mo m. 2,6 uMeeT JOMOJNHUTENbHO TOT He-
HOCTATOK, YTO BPeM#A pPa3MbiKaHlisg 3aMBIKAIOMEro KOH-
TaKTa pejie HanpsiKeHUs OJOKHPOBKH MOXeET OBITh GOJb-
e, yeM BpeMs <paGaThIBaHHA peje COMPOTHUBICHHUSA 3aliH-
TH NPH OGpeiBe Tpex a3 uenefl HarnpsKeHHS.

Caenyer OTMETHTb, UTO NPHUMeHeHNE YKa3aHHMX GJIOKH-
POBOK 'He HCKJIOYaeT HeOOXOOHMOCTH HCHNOJb30BAHUS
ycTpoiictBa GJOKHPOBKM OT OOGpHIBa OfHOH MAM ABYX ¢as
uenei HaMpPAKEHHS,
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[NPHUJTOXKEHHE 11

BJOKUPYIOULEE PEJE COMNPOTUBJEHHA C NPAMOJHUHENHOM
XAPAKTEPHUCTHUKONA

1. Buaokupyiowue peJde CONPOTHBJEHHS C TIPSAMOJNU-
HeliHOH XapaKTepUCTHKON NPHMEHSAIOTCS B CXeMax IHCTaH-
myOHHOH samuTh (rv. 1, pasm. A, m. 15) Aas moBbillleHus
YYBCTBHTENbHOCTH 3aUUHTHl NYTeM YJYYLIEHHsT OTCTPOHKH
ee OT Harpy3ouHelX pexumoB. Pejle BKJIOYalOTCA Ha MeX-
LythasHble HanpsKEeHHs M Pa3HOCTH (PasHBIX TOKOB, a KOH-
TaKThl WX — MOCJAELOBATENbHO C KOHTAKTaAMH peJjie COmpo-
THBJIEHH sl IYCKOBOrO HJH IHCTAHIMOHHOrO OpraHa.

2. Ha puc. II-1 B XOMIJIEKCHOH IJIOCKOCTH CONpO-
THBJEHUA JaHL XapaKTepUCTHKH cpabaTbiBaHus Hampas-
JeHHOro pejle CONPOTHBJAEHUS U OJOKHPYIOLLEro peJe CO-
nporusnenus. Touka O Ha puc. Il-1 coorBercTByeT Mecty
YCTaHOBKM 3alluThl, a Toukd A u B — MecTaM NpHjoKe-
HHUs 5. HO. C. TEHePaTOpPOB CHUCTeM B MpPeANoJIOXKeHHH, 4TO
yribl CONMPOTHBJEHHH CHCTEM ‘H JIMHHH OLHHAKOBbL

XapagTepucTuka GJIOKHDYIOLLETO peJle, OTCeKas 4acTb
NJNIOCKOCTH, OrpaHHUEHHON XapaKTepHCTHKON cpabaThBaHHsA
HaNpaBJEHHOro peJjie CONPOTHBJACHHS, NO3BOJAET OTCTPaH-
BAaTbCSl OT HArpy30UHHIX PENUMOB, XapaKTePH3yeMBIX BeK-
TOPaM# Zuarp, KOHIBI KOTOPHIX HAaXoAATCA B -06jaacTH cpa-
GaTeiBanMs HANpPaBJEHHONO pejie CONPOTHBJEHHS M BHe
o6nacty cpabGaThiBaHus GJOKHPYIOHIEro pejie CONPOTHBJe-
Hus (nHa puc. II-1 ykasannas o6GJjacTb orpaHudeHa mpsaMoOi
XapaKTepUCTHKY cpaGaTeiBaHusi OGJOKHpYWOLlero peje H
NYHKTHPHON YaCTbI0 XaPaKTEPHCTHKH HANpPAaBJEHHOrO peJie
CONPOTHBJCHHS) .

3. LLJI2M MocsHepro H3roToBJIseT GJOKHpYIOIlee pe-
Jae conporupienusi Tuma VICX Ha 6ase GapabaHUHKOBOI
cHcTeMBl pede momuoctd tuna MMB-171/1.

ITapamerpel 3Tor0 pede (Ha OCHOBaHMM MaTepHasioB
1JJI9M Mocsnepro) cienyioutue:

2) YYBCTBUTENLHOCTb pese (MHHMMAJLHOE COIPOTHB-
JeHHe TPOTaHHs, T. € KpaTuvaiilliee paccTOsHHE XapaKTepH-
CTUKH pesie OoT Hauana xoopnuHat) 2,15—3,9 om wa dasy
(cTynmeHyaTas peryaMpoBKa OCYLIECTBJSETCS € HOMOLIBIO
OTBeTBJEHHH Ha aBTOTPaHCchOpMaTope);

6) TOK TOuHOK paloOTH pene cocTaBasfeT 2—3 q;

Zapaxmepucmura cpabameibanus
wanpabrensozo pese conpomubrenusn

meiBanug Oronupyrouezo
pene  conpomunenus

Puc. II-1. Xapaxrepuctuku cpabaThlBaHHs HanpaBJeHHOro
pejie CONPOTHBJEHUs M GJOKHPYIOLIETO peJie CONPOTHBJE-
HHA.
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Zapawmepucmuna cpaoa-

B) notpebieHHe TOKOBHIX enell 5 sa mpu 5 a;
) norpebnreHHe Uenu Hanpsixkenus 17 ea npu 110 6
(Ha MHHHMaJbHOH yCTaBKe);

Zpene

) BpeM#i JeHCTBHA peje NPH KPAaTROCTH = 0,85

Ze.p
cocrapasger 0,07 cex.
CxemMa BHYTpPEeHHHX COeZHHEHHH pelie MNpHBeZeHa Ha

puc. I1-2, xapakrepucTiku pede no AaHauiM LIJIDM Moc-
IHepro — Ha puc. 11-3, I1-4 u I1-5.

7 1 AT
) uzyn Y,
5 i,2 | wo 4an 880 w[n 2040 Bumwu
§ { S
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L]
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1 T oZ)*
3 U
oslx Woas Woad ‘ o8] %

X ODwonanspHeIe 3aKuMsl pese

K —xonmarm QENne

Puc. T1-2. Cxema BHyTpeHHHX coeiuHeHuid pese tuna MCX,

4, Tlpu CcOBMeCTHOM NDHMEHeHHM HaNpaBJEeHHOIO H
6JIOKUPYIOLEr0 pesle CONPOTHBJEHHUsSI BEIGOD YCTAaBOK OGOHMX
pesie EPOU3BOJUTCH CJAEAYIOIUM 06pasoM.

ConpoTuB/iesne cpabaTbiBaHHs HaNpaBJIEHHOTO pese
COTIPOTHBJEHUS BLIGMPAETCS TaXuM, UTOOH obecneunBanach
TpebyeMast YYBCTBUTEABHOCTD.

Ilepsuunoe compoTuBAeHKe cpabaThiBaHHS GJOKUpYIO-
Llero pene COTPOTHBNGHHA BHIOHPAETCs MO BBIPAXEHMIO,
BHITeKalomweMy H3 puc. I1-1:

Zuarp.mun Sin (poa — ‘Paarp)
Ze.pon = By ’

(I1-1)

TH€ Znarp.mux — MHHUMAJbHO BO3MOJKHOE COMNPOTHBJEHHE
HarpysKH;
Qmarp — YTOJ MHHHMAJbHOTO COTNPOTHBJEHHS Ha-
TPYSKH;
Mg — YroJ XapaKTePUCTHKU cpabaTelBaHHs 6JO-
RUpyiollero peje, Ana pene Tuma UCX
MOXKeT  OBHITb  DPHHAT  paBHEM  67°
(puc. I1-5);
ky — Ko3dbHUMEHT HaREXHOCTH, MOXKeT GhiTb
NPUHAT paBHbEIM 1,1

Heo6xoauM0 TakKe NPOBEPUTb YYBCTBHTEJBHOCTb G0~
KHMPYIOUIEro peljie 1o TOKY TO4YHO!H paGoThI.
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Puc. T1-3. Tlpegensr perynupoBKe COMpOTHBJeHUS cpaba-
ThHiBaHHA pene tuna HCX.
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Puc. 11-4. 3aBucuMocTh CONPOTHBJIEHNA cpabaThIBaHMs pe-
ae tuna UCX or Toka.

5. Cokpalenne  oGsactH cpaGaTbiBaHHs  3alIMThHL,
HMelollell GJOK¥pYyIOLlee pese CONPOTHBJEHHS, MPHBOIHT
K YMEHbLICHHIO BEPOSITHOCTH PaGOTHI 3alLUTHI NMPH KayaHH-
Ax. YKasaHHoe HJIlOCTpupyercss Ha puc. I1-1 gna cayuas
paBeHcTBa 3. H. C. TEHEPATOPOB CHUCTEM, NPHMBIKAIOUIKX
K 3allyiltaeMOll JMHWH, NPH 3TOM mnpsmas LM, npoxoxsa-
Ias B 3TOM chAydae Uepe3 CepelUHy oTpeska npsimoit AD,
ABASETCH TeOMETPHYECKHM MECTOM HYJIEBHX MOTEHIHAJIOB
cucrem. IlpenenpHniit yroa pacxoxpaenus ¢as 3. A C.
CHCTEM, TIPH KOTOPHIX BO3MOXHO HenpaBHJbHOE Ccpala-
ThlBaHKe 3alllUTHl, YBEIHIHBAETCA OT 3HAYEHHs Y; NPH OT-
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Puc. I1-5. Xapakrepuctuku cpabathiBanus pene thrna MCX
AIpH PA3JIHYHBIX yCTaBKaXx.

CYTCTBHH GJOKHDYIOILETO peJie CONPOTHBJAEHHS A0 3Haue-
HHS Y2 TIpH HAJMWYWU YKA3aHHOTO peJie.

Ilpumenenne B 3aulurte OJOKHPYIOUIETO peJie CONpO-
THBJEHHUs, KaK BHAHO H3 puc. II-1, yMeHnbmaer Takike ee
YyBCTBUTENLHOCTb K KODOTKHM 3aMBIKaHWSIM uyepe3 Iiepe-
XOIHOE COIPOTUBJCHUE.

Jpyroii Bapuaut BbINOJNHEHHs GJOKHPYIOUICTO pelie
C MPAMOJIHHEHHOH XapaKkTEePHCTHKOH PAaCCMOTPeH B CTAThe
Muxaiiosa B. B., Heuuraiinosa B, B. u Cenuyykosa A. A.
«Pa3oorpayHUHBAIONNE Pesie HJs1 OBHINEHHS YYBCTBUTE/b-
HOCTH TIYCKOBBIX OPraHOB NMCTAHIHOHHBIX 32MHUT» («DJjek-
TpHueckue cTaHuuu», 1965, Ne I).

TPHJIOKEHHE Ii1

BO3MO)XHBIE BAPHAHTHI BbINTIOJIHEHHSI CXEMbl
MPUCOENHUHEHHS PEJIE YCKOPEHMHA
NMOCJIE BKJIIOYEHHSA BBIKJIOYATEJISA

1. Huxe nHa puc. [1-6 npuBomsTcs BO3MOXHHE Ba-
pHAHTL BHINOJHEHHS CXeMbi HDHCOeJUHEHHsi pelie YCKO-
perns (Pf1¥) nocne BxMOYeHHs BHIKJIOYATENsA, KOTOpLIE
ofecneyHBAIOT PA3MIUHYI0 JJAHTENLHOCTb 3aMbIKaHus 3a-

MbIKalolllero KoHTakra pejae PI/1Y B unenu yckopenuss 3a-
HIHUTHL

a) Jna BO3NyWHHX BHIKMOUaTenell (¢ BpeMeHeM
skaouenns 0,2—0,4 cex) npuHMMaercst 3amyck peie PI1Y
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cmacartoimy  Boixmovamesimy € Lgy, > 0.6 cex

Puc. T1-6. Bo3MoKHEIE BapMaHTH BHIMOMHEHHS CXEMBI IpH-
COeVHEHUS pelle YCKODEHHS TOC/e BKIIOYEHUS BbIKJIOYa-
Tens.

OT 3aMBIKAIOLUIETr0 KOHTAaKTa peJie MOJIOXKEHHS <«OTKJIOUEHO»
(puc. T1-6,a). IIpu sTOM Bpems npu Bo3Bpare pene PIIY
{(tunma PII-252) nomxuno npuHuMaTtbea mnopsaika 1,1 cex,

IOCKOJbKY 00MOTKa  peje TOJOXKEHUS  «OTKJIOYEHO»
(PII10) BuikMOuaTe/si LWYHTUPYETCS B MOMEHT 3aMBIKaHHSA
3aMBIKAIOIEr0 KOHTAKTa, BHIXOXHOIO pefle ycrpoiictsa AIIB
MM COOTBETCTBYIOILEro KOHTAaKTa KJlYa YOpapjeHHs, a
3aMBIKalOLui KoHTakT pene PITO paaMmbikaercs B Haudane
X0 BBIKJIOUATENs Ha BKJIOUEHHE.

6) Jas MacAsHbIX BBiKJIOuaTeseH, Y KOTOPHIX BpeMs
BKaouenus: 0,4—0,6 cex, L/ yBeJUUEHUS HaJeXKHOCTH meH-
CTBHS 3alUTHI MO LENH YCKOPeHHus (YyBeJMUEeHUS BPEMEHH,
B TeueHHe KOTOPOro pene PIIY nepUT cBOH 3aMbIKAIOLLHH
KOHTAaKT B LENHY YCKOPeHHsl 3alIXTbl 3aMKHYTHIM) B CXeMe
MPelyCMOTPEHO BKJIOUEHHe H0GaBOYHONO COMPOTHBJIEHHS
CH (nopazxka 1000 os) napaaneasHo o6MoTke pene PI1Y
(puc. 1{6,6). Takoe BrJKOuYeHHE HO0GABOYHONO COMPOTHB-
JIeHUs yBeJMyMBaeT BPeMs TIPH Bo3BpaTe pesne PI1Y npu-
MepHO 1o 1,5 cex.

B) Jlas MacJsSHBIX BBIKJIIOYaTeJeH, Yy KOTOPHIX BpeMs
BKioueHHss Gosiee 0,6 cex, AJNs VBENHUYEHHS HALEKHOCTH
geHcTBHS 3alUMTHl MO ILenM YycKopeHus (m. 6) B cxeMme
npeaycMaTpHUBaeTCs yAepxuBauue pene PIIY mocne pas-
MbIKaHHS 3aMBIKAWOLIEro KoHTakTa pene PIIO ¢ momoiibio
nocAe0BaTeAbHO COEOMHEHHBIX Da3MBIKAIOUIEr0 KOHTAKTa
pefle NOJIOXKeHHs1 «BKJMoyeHo» (PIIB) u 3aMblKaloumero
xoHurakra pene Pl1Y (puc. I1-6,8), nmockonbky pene PIIB
cpafaThiBaer, a HAa3BaHHBIH ero KOHTAKT pa3MBIKaeTcsd
B KOHII@ XOJha BBIKJIOYATEJd Ha BKJIOHUEHHUE. BaMbIKalOU.LHﬁ
KOHTakT pesie PI/IY B paccMaTpuBaeMOH NeNMH yHAEpKH-
BAHHS NPENOTBpalllaeT BOSMOXKHOCTL HENPABHALHOLO cpa-
GaTblBaHUsl yKa3aTeNbHOTO peje B IeNU YCKOPEHHS B MO-
MEHT TNOJauu HMIYy/AbCa Ha OTKJIOYeHHe, IOCKOMbKY 3a-
MBIKZIOINA KOHTAKT BBIXOLHOTO pesie 3allHTHl IOYHTHPyeT
o6MoTKy peje PIIB *.

* [ToppoGHee cM. PykoBojxsiuiHe YKas3aHHUST NO penelHolt 3a-
wrTe, BBIM, 2 «CTymeHYaTas TOKOBaf 3aliHTa HYAEBO# mocienosa-
TeJbHOCTH OT 3aMHBKaHMA Ha 3emyui0 NHHHE 110—220 k8» ra. 1,
pasa. B, onHcaHHe cxeMbl no pHC. I, n. 4,

NPHJIO)XEHHE 1V

CXEMA NMOABEREHUA NJIIOCA ONNEPATHBHOTO
NMOCTOAHHOIO TOKA K JUCTAHUHNOHHOW 3AIIHNTE
OAHUHOYHOM JIUHHUHN 35—330 xe

1. Huxe paccmarpuBaercs Tunosas cxema no puc. I[1-7
NojBeleHUsT TWIIOCA ONEPATHBHOTO NOCTOSHHOrO TOKa
K AUCTAaHIHOHHON 3amuTe, 06ecHeuuBamollas NPABHJIbHOE
leficTBre moc/ienHed mpm obGecToueHWH pejie NOBTOPHTeNei
ONIOXKeHHsT pasbeRunuTENEH 1.

2. B cxeme mo puc. I1-7 nomseneHne miioca onepa-
THBHOTO IMOCTOAHHOI'O TOKa K 3allUTe OCYILECTBJAACTCA KOH-
takramu peae [IPIIP wu I2P[IP, cpaGaTbIBAIONIMX IpH
neficteun pese nosropurenet IPIIP w 2P[IP monoxenus
pa3beguHUTeJeH, uepe3 KOHTAKTH KOTOPHX MORaeTcs ne-
peMeHHOe HampsKenHe Ha 3allUTy.

Bxalouenne wonrakroB pene [IPIIP w 12PIIP B uenb
NoABeAeHUs TIIIOCA ONEPATHBHONO NMOCTOSHHOTO TOKa Mpel-
OTBpalllaeT HeNnpaBUAbHOE CpaGaTHBaHWE 3aLIUTHI:

a) mpH IJUTENbHOM OGECTOUEHUHM peJie IOBTOpPUTeell
(HampuMep, H3-32 Pa3PeryJHpPOBKH OJOK-KOHTAKTOB Pa3b-
eI HHHTe/ell), CONPOBOXKIAIONIEMCS CHSITHEM TIepeMeHHOro
HanpsiXKeHHs ¢ SallHTHI;

! [TpotupoaBapufinniii nEpKynsap «O mnpemoTBpauieHHH Henpa-
BHABLALIX JeHCTBHA AHCTAHIMOHHLIX 3amuT, 3aluTe JP3-2 u
ycrpoiictBa OAJIIB npu NHTaHHH Henefl HampPSKEHUS 3TUX YCTpoHCTB
yepea peJsie-NOBTOPHTENH paswennHurtenel» Ne D-4/64 ot 18/V, 1964.
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6) mpu KpPaTKOBDEMEHHHIX HCYE3HOBEHHSIX ONEPaTHBHO-
ro TNOCTOSIHHOTO TOKa (HampHMep, B pe3yJbTaTe Mpephl-
BHCTOrO KOHTaKTa MpPH YCTaHOBKE TIpelloXPaHHUTeNeil).

2 Pne
J
Pnp
L]
[ £
L
2°0P
"
 Juemanyuon-
1PnP wag sauuma
/}}ﬂp uru OANB

Puc. T1-7. Tlpunuunna/baas cxeMa NOABEAEHMS oleparHB-
HOTO IIOCTOSIHHOTO TOKAa K AMCTAHIMOHHOH 3auHTe.



HenpasusibHoe cpaGaThiBaHHe B chyqae <«a» MOMVO Gl
HMeTb MeCTo MJS 3alluT, COAepXKalux ycrpolicTBa 6J0-
KHPOBKH TPH KauaHusix € NYCKOM IO HampsKeHHio (Ha-
npumep, tana KPB-121 u KPB-123) — B nepamit MOMeHT
CHATHA HANpPSKeHHus c S3allUTH, IOCKOJbKY YKa3aHHHE
yCTPOHCTBA MOIVT HPH TOM ¢paboTaThb, @ HJs 3aLIHT, CO-
HepxKallux YcTpoHcTBO ONOKMPOBKM NPH Kayapusx C Tyc-
KOM Do TOKy (uampumep, Tina KPB-122 u KPB-124) —
NIPY BHEHIHEM KODOTKOM 3aMBIKaHWH.

TIpn HCYE3HOBEHMWM ONEPATHBHOIO NOCTOSHHOTO TOKA
pefle TOBTODHTENH IOJOXKEHHS pasbefHHHTeNed CHAMAIOT
TiepeMeHHOe HampsiKeHHe C 3aLLUTH, YTO MOXKET IPHBECTH
K cpaﬁawmaaﬂ'mo peJse CONPOTHUBJIEHUS IIOL BJIUSITHHEM TOKa
Harpyaks # fpH OTCYTCTBHH KOHTaKToB peie I[IPIIP u
12P]IP B uenu nioca — K HENPaBHJILHOMY CpalaThIBaHMIO
3alUHUTHl B MOMEHT IloJadd ONEepaTUBHOTrO I[TOCTOAHHOrO TO-
Ka mocae ero xpaTkospeMmeHHoro (nopsaka 0,1—0,2 cex)
cHsTHA (Cayuall «6»).

[Tpu Gosee HJMUTEJBHHIX [MepepbiBaX B NHTAHHH TIO-
CTOSIHHBIM TOKOM, NPEeBBIIIAIOMKX BpPeMs BO3BpaTa pele,
OCYIIECTRAMIOMIEN0 TEPeK/JIOueH’e B HENfix HalpsKenus
JNUCTAHLMOHHBIX OphaHoB AJ Iepexola C YCTaBKH HEpB‘OI?{

HMa ycTaBKY BTOpoH crymeu (wampumep, pene [7PIly
B cxeMe 1o puc. 1) wmaum BpeMs BO3BpaTa pejle OTpaHH-
yeHHsa BBOLa B JelicTBHe GIOKHPYEMBIX IDH KayaHHAX CTy-
neneft (uanpumep, pene 8P/l B cxeMe no puc. l) nems
OTKJIIOYeHHsl OT NEepBOH CTyNeHY B MOMEHT BOCCTaHOBJEHMS
THTaHUA O6YyAeT PA3OMKHyTa Ha KOHTaKTe pejle NepeKJio-
UeHHS WJM KOHTaKTe peJe ycrpoitcTBa OJOKMDOBKM MNpU
KauaHHaX.

Cyieiyer OTMeTHTb, uTO peae-nmosropurenun IPIIP wu
2P[IP B cxeme puc. Il-7 BHIIONHEHH € TOMOLUbLIO pene
c 3aMefJseHueM npH Bosspate (rHma PII-252), uto mpexn-
OTBpalllaeT CHsATHE MEPEMEHHOTO HaNpPAXKeHHs ¢ 3alUUTH
MIPH KPaTKOBPEMEHHBIX UCYE3HOBEHUAX ONE€PATUBHOTO MO~
CTOSSHHOro TOKa (cayuall «6») ¥ TeM CaMbIM TNOBHIIIAET
HaJeXHOCTb NPABUIBHONO HEeHCTBHUS 3aIMTHL.

3. Kowurakte pene IIPIIP wm I2PIIP ucnonwsyiores
06bIyHO TaK K€ ¥ B ADYyMUX Lensx. B Tex caywasx, xoria
KOHTaKTel pene [I/PIIP wu I12P[IP UCTIONB3YIOTCA TOJBKO
IJs TOJBefleHHs IJIIOCa OMNEPATHBHOIO IIOCTOSHHOTO TOKA,
BMECTO 3THUX peje MOXeT GbiTb NPeLYCMOTPEHO ORHO pe-
ne, samycxaemoe ot pene IPJIP u 2PIIP mosTopuTeneii
NOJIOKEHUA pasbefuHuTeIel.

HPHJIO)EHHE V

YCTPOUCTBO ®UJBbTP-PEJIE HANPSI)XKEHUA
NPAMOY NMOCJENOBATEJNBHOCTH

1. Yerpotictso GuapTp-pesie HampsiKeHHs NpAMOH mo-
C/IeTI0BATENbHOCTH TPHMEHSIeTCS B CX€Max AHCTAHUHOHHON
3aIUTH 1/ YCKOPeHUs JAeHCTBHS NOCAeNHell NPH HCIOJb-
30BaHMH 3alUMTH B KauecTBe pesepsHoft (ra. 1, pasg. B,
onucanue cxems! mo puc. 10, m. 5).

2. Ilns BEUIONHEHMs YCTpoiicTBa (HHIBTD-Deje Hanps-
XKeHnst npsaMol TOCJeHOBATENBHOCTH MOXKeT ObThb HC-
MOJML3OBAHO YCTPOCTBO (GHIALTP-pene HanpsxeHus o6par-
Holt moc.iefoBaTesibHOocTH TMna PH®-1* npu stoM Heo6-
xopumo (puc. I1-8):

a) TIoMeHATb MecrTaMH ¢asel Ha BxoZe ¢uabrpa (cre-
ayer x 3axumy 4 ¢unprp-pene tuna PH®-1 noasomuts
dasy C, a K saxumy 6 ¢asy B COOTBETCTBEHHO BMECTO
das B u Q);

6) B LleNMb pejié BKJIOYHTb ROGAaBOUHOE CONpPOTHBJEHHE
tuna T13B-10 or 4300 mo 5000 om. YKasanHoe CONPOTHB-
JeHHe BCTPaHBAaeTCsA B KOXYX peJie H IOINKJAIOU3eTCs K COo-
OTBETCTBYIOLIMM 32)KHMaM Ha nuate peje PT, Bmecto or-
KJIIouawulero yerpoiicrea;

* PaGora <«UcnniTande pene PHP-1, mcnoabsyeMoro B Kaue-
CTBE pene MHHHMAJBHOrO HANPSIKEHHSA NPAMOA NOCHEAOBaTENbHO-
CTH®, dHeprocerbupoexr, 1962.

B) GUJBTP-pesie HACTPOHTHL 'Ha HanpsXKeHHe cpabGaTbl-
BaHus Unmx.cp=90 8.

3. ®usbrp-pene HanpsiKeHHs TPAMOH MOCAENOBATENb-
HoCcTH 0pH Usxox=110 8 TepMHUECKH YCTOHUHBO.

IToTpe6nenue GUALTP-pesie UPH CHMMETPHYHOM Hamps-
*KeHuu Ha Bxofe 100 8 # [M0GaBOYHOM CONPOTUBJEHHU
B nenu pene 5000 om cocraBiser Aas dasm a—7,8 ga;
ans ¢asm b— 15 sa u ana dasm ¢ —7.8 sa.

& abce

o Utrog +i=-Tltx

Puc. [1-8. TIpuHuunuaibHasg cXeMa BKJIOYEHHS U cXeMa BHY-

TPEHHHX COEAMHEHHH (GUIBTP-pelie HampsKeHHs OOGpaTHOH

nocaenosatesabrocTy THna PH®-1, ucnoabayeMoro B Kaue-

cTBe (PUABTP-pesie HampsKeHHs NPAMOA MOC/Ief0BaTENb-
HOCTH.

IIPHJIO)KEHHE VI

NOBEJEHUE JUCTAHLLMOHHbBIX 3AULUT
NPH 3AMBIKAHUSIX MEXIY JIBYMS ®A3AMH
3A TPAHC®OPMATOPOM YA-11 TP O HOCTOPOHHEM MUTAHUH

1. Huxe paccMaTpuBaetcsl BJHSHUE TPaHCHOPMATOPOB
¢ coeauHeHneM oOMOTOK YA-11, ycTaHOBIEHHBIX MeX-
Ay MecTOoM BKJIIOUEHHA 3alUUTH H KOPDOTKHM 3aMbIKaHHeM,
Ha pafoTy HHCTaHUHOHHBIX OPraHOB 3alUT pPAa3JHYHBIX
THIIOB.

BaisHue Takoro coeaHHeHHd OGMOTOK MMeeT 3HayeHHe
TIpY 3aMBIKaHUAX MeXIYy nByMs (asamiu.

Ha puc. T1-9 nansl BeKTOpHble AHATPaMMBEl TOKOB H
HanpsKEeHUH B MecTe BKJIOUEHHSI paccMaTpHBaeMol 3ailu-
THl NP 3aMBIKAHHAX Mexny AByMs (asamu 3a TpaHcdop-
maropoM YA-11,

10—2284

B ta6annmax I1-1—I1-3 paHwel pacueTHhle BLIpaXKeHHSA
AN TOKOB, HampsKeHHil u COMPOTHBJIEHHH Ha 3axuMmax
peJjie CONpPOTHUBJIEHHA, BKJIOUEHHBIX Ha Me)xmyd)asﬂoe Ha-
HpsSUKEHHC H PasHocTb (a3HbHIX TOKOB JJsA 3allHT, pac-
cMaTpuBaeMbix B RaHHOH paoTte.

Bekrtopuble auarpammel puc. I1-9,6 n cootHowmeHus
taba. I1-1—I1-3 nmaupl A HMCXOAHOH CXEMBl YCTaHOBKH,
nokasanunoit mHa puc. I1-9,a. Tlpn 9ToM npeanonaraercs,
uTO 3apIHllaeMasi JMHHS HMeeT ONHOCTOpPOHHee MHTaHue H
TOK Harpy3ku TpaHcdopMarTopa ¢ IpHeMHOH CTOPOHE pa-
BeH HyJIO,

145



2y
£ (., 2c 1 2, ] (Q) | o
l —— T r— Y a -t ' zﬂ
2,.:2:‘2,,‘21»,"2,,"' Tg)Xs
z;’p zZ,,,-oZ,,
a} Nos crRrouon cxema
. 2e€a
1,2 “hi: gy
a5 |Y £,
'} 'ch-l:— 2
L 4 ,

§) Benmaprore  dua 2p0mmDs Ze€a

-2310:27_2.

Puc. I1-9. BexkropHbie AHarpaMMbl TOKOB H HampsKeHMH
B MeCTe ycTaHOBKH 3aLIUTHl NPH 3aMblKaHHH MeXAy ¢asa-
mMe C 1 A sa TtpaHcpopmaTopoM YA-11.

NMpumeyauna:
1. Yron § = 9J° —o, Te ¢~— yros rMoJHOro CONPOTYUBICHHS CXEMEI
TIPIL y4eT€ flepex0LHOrO CONPOTHBAEHNS g

a) Conpomubnenue ma 3amumox pene npu 3oMmbIKGHUL
vepe3 nepexodnoe conpomvbaerue

Puc. T1-10. BexTOopHbE AMArpaMMbl CONPOTHBJECHUS
Ha 3axuMax peJe NpPH 3aMBIKAHUAX MEXAY IBYMHA
tdasamu 3a TpaHcpopmatopom YA-11.

I (3)
pHMedaHHUe. Zp ~- CONpOTUBJICHHE HA SaXKHMax

pene npH TtpexgasHOM KODOTKOM 3aMBIKaHHH 3a TpaHchop-
MaTOPOM H TexX e YCJOBHSX, YTO U NPH paccCMarpHBaeMoOM
8aMblKaHUKH MEXAYy ABYMs (asaMmu.
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BexkTopuas AuarpaMma Hanpsikenuit puc. I11-9,6 no-
CTpPOEHa BHIYWTAHWEM ¥U3 3. A. C. TEHEpPaTOPOB NaleHus
HaNpSIKEHUsI B CONDPOTHBJGHHH cucrembl Zc, KOTOpOE
B cXemax OpsiMolt u 06GpaTHON MOC/Tef0BaTeJbLHOCTEH MpHu-
HATO OJHHAKOBBIM M He COJNep:xKailHM aKTHBHLIX COMNpO-
TUBJEHHH,

2. Ha puc. TI-10 paHbl BEKTOpHBIE AHArpaMMbl JIJst
CONPOTUBJIEHHs] HA 3aXHMaxX peJie B COOTBETCTBHH C pac-
YETHBIMH COOTHOIUGHUSMH, TpuBedeHHBIMH B Tabma. [I-]—
I1-3. W3 paccmorpenus puc. [1-10,6 BuaHo, uTo compo-
THBJeHHe Ha B3axumax pene Tumos KPC-131, KPC-132 #
AWCTaHUMOHHOTO OpraHa 3aliuThl THna I13-1562 mpu Bcex
BH/IaX 3aMbKaHu# Mexay AByMmMs ¢dasaMu H yueTe JHIIb
PeaKTHBHBIX COCTABJAAIOUIUX CONMPOTHBAEHHH HCXOAHOH cxe-
Mbl 6OJibllle, YeM COOTBETCTBYIHOINEe COMPOTHBJIEHHE MDPH
Tpex(}a3HOM KOPOTKOM 3aMbIKaHHH B TOM JKe MecTe, paB-
Hoe (Za+Zxyp).

N3 puc. I1-10,6 cnepyer, uro mpu HANHYHM TEepexXoX-
HOFO CONPOTHBJEHHS OOJBLIOrO 3HaueHHS B MeCTe 3aMbi-
KaHus MeXAY ¢asaMH CONPOTUBJNEHUS HA 3aXKUMax pefe

2. BexTopHble gHarpaMmbl AJA APYFHX ABYX CJyyaeB 3aMblkaunit
MeXny AByMs ¢dasaMH [oJdydaloTCsl IHKIHYECKOH IepecTaHOBKOH

HHineKcoB, [Ipu 3avblk@HHR MeXAY ¢asamu B u C iA=-’iB=
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Ta6auua [1-1

ConpoTuBieHuss Ha 3axHMax ojuodasnoro pere conporuBaenddg TunoB KPC-131 u KPC-132, BKJIIOYEeHHbIX
Ha mMexaydasHoe HalpmKeHue U PA3HOCTb COOTBETCTBYIOmMHUX (asHLIX TOKOB, NPH 3AMBIKAHHAX MeW Ay
dasamu C w A 3a Tpanchopmatopom YA-11

Pene BKJIOYeHB! HA Torn H HanpsIKeHnd, MOABOANMbIE K pe.ie ConporupieHue 1a saxnmMax peJe
Iy U Ip U, Z,=Up/l»
. . . 4 . ; 3 Ze R o7 + yAd L__‘_ 30°
I,—1 3 Eg - o 3.2 4 a T +
Ze .
t e L0 =2y
iB"“iC I.IBC iB—iC= 0BC=V3—E.AL-—90° - 0O
? ; = 2(Za+ Z'wp) L—30°
] ; 38 Ea U =[ 3 £+ 150° Tp +
Te—1,4 Uca jc_1A=_.2_.Z. cA 13/ ZL-I- + 73
¥ ¢ . Zc o__
"‘7@] By e L0 =1

IlpuMevaHne. PacyeTiibie BHIPAKCHAR AT CHAyiaen saMeiganu#i Mexay dasamd A u B 1 B u C nonyvaiotcs IHEKJAH4ECKOA nepecra-
HOBKOIl HHACKCOB, KaKk MokasaHo B IpuMeyaHuu 4 k puc. I1-9,

Ta6auua II-2

CoupoTHBJIeHHA Ha 3aXKHMaX peJe COUPOTHBICHHsH HAUCTAHUHOHHOrO oOpraHa B 3amuie THNA
113-152 (wo puc. 13, 14 u 20) npH 3aMbIKaHHAX Mex Ay dasamu 3a TpanHcpopmMaTopom YA-11

HanpsixeHne,
NeNe | PaGotaioT myckoBble OpraHbl (M | ponpogumoe | TOK, HOABOAMbIMH Conpotnsienne Z  Ha 3aKHMax pene
u/r, | opraHbl HanpasaeHHS MOILHOCTH) K pene X peJe p
U, Iy Au B BucC Cun A
1 | 6PT (11;)/1;)63;% @PM),
8 . .,
Ucg Ie—1p Zy Zy oo
2 | 6PT (1PM), 7PT (2PM) U .5 fg—1g Z, o Zy
3 | 7PT (2PM), 8PT (3PM) Ucp lo—1Ig Z, z, oo
4 | 6PT (IPM), 8PT (3PM) Uca fo—1,4 oo Z, Z,
5 6PT (1PM) Uyn 0 P oo o
6 7PT (QPM) []AB jA—jB ZI O Zn
7 8PT (3PM) Ucy Io—1, oo Zy Z,

Mpumeuanusm .
1. OpraHsl Halpasaelllil MOIHOCTH, KOTOPLI® HCNOALIYIOTER U JOJIKHB paGoTaTh B cxeMe No puc, 20, yxasaubl B CKOGKAX.
2. Conpornsietine Zp Ha samHUMax pese, ofosHaueHHoe uepe3 Zy M Zy, ONpefensieTcss BBIPAXKEHHSMH, NpHBEACHHBIMH

8 ta6a. Il-1.
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Ta6auua [1-3

ConpoTHeIeHds HA 3aMHAMax pele NOAHOFO cOupoTHBAeHus THna KPC-111, BKAIOYEHHOrO NHOCTOAHHO Ha
pasHOCTbL TOKOB /,~I[., B 3amure 00 puc. 15 u 21 npu 3aMeIKaHHAX MeWAy ABYMA da3amu

3a TpaHchopmaropom YA-11

S paﬁo;gl'&"‘”gpg:'ﬁ:w' Hanpaxexue, 1104B0AHMOe K Dese ConpoTHBNeHHe Ha 3aXKUMaXx pese
o
% PagoTaoT NycKo-
El Bhie Oprafbl . )
S 24PIT | 25PI | 96PIT U, z,=—2L—
o ' Ip—=Ip
m
12pPT, BPT, | + | + | + T o =VIE, £—30°— 2
14PT Upe=V3E, L3 T et Zian) L—30° 4
12PT, 14PT —%gzi E, Z.
s + Vi £—90°=1Z;
CA
1. V3 . 12 o
12PT, BPT | + | + | — | 5 U,p="5E L+30°— | T [Vgt(zn-kz'w) £+30° +
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— 3 c Zc ° 1
T-TEEA +V-3—- £+90 :'“TZII
12PT, 18PT | + | + | + Sy =V3E, /—150° 2
Bc | T2PT, T4PT +55 E¢ Zo
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14PT
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1

Mpuveuanne, lpn 3aMblkaHHM MeXay ¢azaMH A B B Ha CTOpOMEe HH3IIEro HaNpsKeHHA TpaHchopMaTopa YA-1 iC_iA =5 iB,

.

U . . 3 Ep
a NnoToMy zp_—. P _y4 He3aBHCHMO OT PaGoTh NyckoBmIX opranos. Tlpn saMbikauup Mexay dasamn C u A IA—IC=—Z—E {ra6a. II-1),

iA—IC

, . 3 E
a npu saMbikaHHH MexXAy (asaMp B u C Ig—I¢ =5 —Z%- (npuMeyanne 2 K puc, I1-9),

Zp=Zy1 B HEKOTOpOM [Hana3oHe 3sHauenwult Z. MOXeT
OKa3aTbCsl MeHbIUe C-OIIpOT;PlBJIeHI/IS{ TPEXQ)aBHOI‘*O KOpPOTKO-
ro 3aMBIKaHUA Z(g). OnHako B 3TOM CJAyYae CONPOTHBIE-

Hue Zir 6oJblue, ueM CONPOTHBJIEHEME Ha SaxkuMax peJae
NpH METaJIMueCKOM KODOTKOM 3aMblKanuH (Zx+Zrp).
CoefoBaTeNbHO, NPH ONpeJeNeHUH CONPOTHBJEHHS cpaba-
THIBAHHA CJeJyeT YYHThIBATb Cayyadh TpexdasHOro Kopor-
KOT0 3aMbIKaHUs.

3. Ina samwure ¢ pene muna KPC-11] (Ges mepe-
KJIOUeHUs B LENsX ToKa) U3 COOTHOLIEHHH, NpUBEJEHHBIX
B8 Ta6a. I1-3 Ona Bcex BHAOB 3aMbIKaHuWM MeXAy ABYMs
(hazaMy Ccaeayer: a) NIPH IeHCTBHM BCEX NYCKOBBIX Opra-
HOB CONpPOTHBJECHUE Ha 3aKHMaxX pesie aHAJOTHYHO TaKOBO-
My AJs 3alll4T C pese, yKasaHHHX B m. 2; 6) mpH OTKase
B JeliCTBHM OJHOMO HJH JABYX IYCKOBHIX ‘OPraHOB CONpO-
THBJIEHHE Ha 34XXHUMAax peje MOXeT 0Ka3aThed IPEeyMeHb-
IUeHHEIM B 2 pa3a NO CPaBHEHHIO C CONPOTHBJICHHEM Ha
3aXuMax pesie, paccmMorpesHbix B Taba. II-1 u I1-2. Or-
MeTHM, YTO B Hpejese NPH PaBeHCTBE CONPOTHUBJEHHS CH-
cremMbl Z. HyJI0 B 3THX e C/y4asix CONPOTHB/IEHHe Ha

3aXKHMax penae B V'3 pasa MeHbllle, yeM COOTBETCTBYIO-
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Liee COMpOTHBAeHUEe NpH Tpex(dasHOM KOPOTKOM 3aMbiKa-
HHY B TOM XKe Mecte, paBroe (Za+Z'rp).

Takoe mnpeyMeHblleHHe CONPOTHBJEHHS Ha 8a)HuMax
pejie MOXKer NPHBECTH K HeNpaBHJAbHOMY CpalaThiBaHuUIO
BallMTEl H, CJAELOBATEJNbHO, MOJKHO YUHTHIBATBCA IIpH
BHIGOpe CONpOTHBJeHHs CpaGaThiBaHus pede. Ilpu 3moM
HEOGXOAMMO CUUTATHCA C TaKHM CHHXKEHHeM COINpOTHBJE-
HHf Ha 3aXHMax pejie, KOTOpOe MOXeT UMETb MEeCTO IpH
peasbHOM 3HaUeHWU COINPOTHBJEHHUS CHCTEMBI.

B cayyasx, xorna ykasaHHOe CHHXKEHHe CONMpOTHBJe-
HHs cpabGaTeiBaHusl Dese HENONMYCTHMO H3-32a HEHOCTaTOu-
HO! YYBCTBHTEJBHOCTH JOJIKHA HCMOJb30BATHCH Clelidalb-
Hag GJOKHPOBKa, IpefOTBpallaolliasg HempaBUJbHOE JeHcT-
BME 32lllUTH Npu OTKade OQHONO M3 pejie TOKA NYCKOBOTO
opraHa (cM. Hampumep, npuaoxenue VII).

4, Tlosegenue sawutel ¢ peae tama KPC-121 npu
IByx$a3HEIX KOPOTKHX BaMBIKaHWAX ONpejeiserca pas-
HOCTBI0O KBAaApaTOB CHMMETPHYHBIX cOcTaBjasoOmIuX o6par-
HOl M npAMOH NOCJeIOBATENbHOCTEH KOMIIEHCHPOBAHHBIX
HampsXeHu#, a nOTOMY OT TIPYNNbl COENAUHEHUS TpaHC-
¢$hopMaTOpoB He 3aBHUCUT, NOSTOMY SalliuTa GyAeT NPaBHIb-
HO pearupoBaTh Ha DACCMOTpPEeHHEle BHILe IIOBPEXIEHHS.



NPHJTO)XEHHE VII

BAPHUAHT BBINNOJHEHHS CXEMbl IBYXCTYNEHYATOM 3ALLUTDI
C NEPBOM AUCTAHILLUOHHOM CTYNMEHBIO C TOKOBbIM ITYCKOM,
HCIONBb3YEMbIM IOJI OCYLWECTBJEHUSA BTOPOW CTYINEHH,
COLEP)KAILEM BJIOKHPOBKY, KOTOPAS IMPENOTBPALIAET
HEINIPABHUJIbHOE CPABATbBIBAHHUE 3AUIUTDBI NPU OTKA3E
OO HOro M3 PEJIE TOKA NYCKOBOIoO OPTAHA'!

1. Huxe paccMaTpuBaeTcsi BapHaHT CXeMB ABYXCTY-
meHyaToll BallUTHl ¢ NepBofi [IHCTAHIMOHHOH CTYNEHbIO
C TOKOBBIM IYCKOM, HCIOJMb3YeMbIM MJsi OCYLIeCTBJEHHS

! BIIOKHPOBKA, MPeAOTBpaINAoINas HenpaBHJAbHOe JelicTsHe pac-
cMaTpHBaeMOH MMCTAHILMOHHOM 3alHTH IPH OTKase B yefCTBHH OX-

BTOPOH CTyNeHH, JJs DOHTAOUero KoHuma JuHui 110—
220 k8 ¢ OJHOCTOPDOHHUM MHUTaHMEM OT BCeX BHUAOB MHO-
roa3HelX KOPOTKHX 3aMEIKaKHH,

Paccmarpusaemniii Bapuant mo puc. Il-11 B orTamuue
o1 cxeMmnl mo puc. 15 (ra. 1, pasa. B, onucanue cxemst,
n. 2) no3BoJisieT He YUYHMTHIBaThb INpeyMeHblUeHHBIH 3aMep

HOTO W8 peJjle TOKA MYCKOBOIO OpraHa, nmpejjiokeHa MHXK. P. M. Llu-
pesie CONpPOTVGLJIEHHS TPH KODOTKOM 3aMBIKAHHU MEXKAY
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10-220x8 0
m mpa ’
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Y 2) Cxema yeneu cuzhasvzayuy
8Pl12_I0PM2 | 6PC
7°8, ~-=d ey e Puc. I1-11. CxeMa QBYXCTYNeHuaTo 3a-
LE YCROPRMUA IUTH ¢ TEpBOH JAMCTAHIUOHHOA CTYNEHbLIO
iZeny . 8% Tems € TOKOBHIM IYCKOM, HCMOJB3YeMbiM IS
¥ <> Ha omrmovesue 18 amsmovel OCYLIeCTBJIGHHS BTOPOH CTYNEHM, cojepka-
il mias 6JOKMPOBKY, KOTOpas mpeloTBpaiiaer

HenpaBusibHOEe cpalaThIBaHHe 3aIUTH NPH
OTKase OJHOIO M3 pe/e TOKa NYCKOBOro
oprana.

1B — pekniouatens; 2TT - tpancdhopmatopmt TOka; 3PT — 5PT —pene Toka THma PT-40; 6PC — pene
suna KPC-111; 7PB — pene BpeMeHm THna 3JB-122; 8PII—1IPIT — pene mnpomexyroumnie THna PI1-23; 12PIIB — pene
npomexyrounsie THma PII-251; I13PY—I5PY — pene ykasaTeannble Tuna PY-21/0,015; [6CZ — conpotHBieHHe fHoGaBowHOE;
17¥0, 18Y0 — ycrpoitetBa oTkaovatomue Tuna HKP-3; 195H — 6joK Hcnumitatenbeniil tana BH-6; 20B5H — 60K  HCIbI-
TateAbHRt THna BH-4,
IIpumedaHnu

1. B pene 12PIIB OlHH SaMBIKAalOmMHA KOHTAKT ROJNXKEeH ObTh MNepelieNaH Ha PasMBLIKAOIUA.

2. 3amBiKaoulali 6e3 BHAEPKKH BPEMEHH KOHTAaKT peje 7PB noJxkeH OpiTh NepefielaH Ha pa3sMbIKalOUHi.

3. Jnf oOCyUIeCTBJIEHNWS INYHTHPOBARHA KOHTaKTOM 7PB; 0GMOTOK TpaHcpeakTopoB 67x! H 6Tx2 ROMXHE OHTb
NpeAYCMOTPEHH BHIBOAH KOHHNOB STHX OGMOTOK COrJacHO pHc. 6.

4, 11IPI{IB — KORTAKT peJjieé YCKOPeHHs 3alfuT.

d/Crema _yeneo _omepamydrozo _nocmosnnoee moxa

CONIPOTHBJAECHNA

149



dazamu A u C na 3amuLIAEMON JMHAH, 3aMBIKAUHH MeX-
ny dasamu A u C unu B u € 3a TpaHchopmaTopoM
¢ coefuHenueM o6motrok YA (CM. BEKTOPHble JHarpam-
Mel Ha puc. I1-9) u TpexdasHbHIX KOPOTKHX 3aMBbIKAHUSX,
ecau NpH 3TOM GyHer UMeTh MecTO OTKas OMIOro H3 ABYX
peJsie TOKa IYCKOBOTO OpraHa.

2. B cxeme mo puc. II-11 mmoc omepaTusHoro mo-
CTOSHHOrO TOK4 Ha KOHTAKT peJie COMPOTUBJIEHHS NoxaeTcs
yepe3 TONApIO MOCJAEKOBATENbHO COEQHHEHHble KONTAaKThI
Tpex NpOMeXYTouHbix pesne (8PIT1—IOPII), 3anyckaembix
or pene toxa 3PT wn 5PT mnyckoBoro oprasa H peje
toka 4PT, BKMoueHsoro Ha TOK <hassl B, kotopoe npe-
AycMOTpeHO B Ccxeme no puc. 15 nana yBemuuemus uyscr-
BHTEJbHOCTH BTOPOH CTYNEHH 3aLULMTH,

Jns npemoTBpalendss BO3MOXKHOCTH TpeyMeHbIHEHHUS
saMepa u3-3a OTKasa pese SPT mpH 3aMbIKaHUM MEXKAY
dasamu A u C sa TpaHcHOPMATOPOM C COeduHeHHeM 0O6-
motox YA  wim pene SPT npm sameikamun Mexny da-
samu B m C B Toll Ke TOUKe, a TaKXKe HM3-3a 0TKasa pese
8PT wam SPT npn tpexcdasHBIX KODPOTKHX 3aMBIKAHHsIX,
KOrAd ecTb ONAcHOCTb, YTO NOJABEAEHHe MJIOCa K 3alllure
Gyner oGecneueno 3a cuer cpabatsizanus pene 4PT (x ko-
TOPOMY B DaccMaTpPUBAeMOM C/Iy4ae MOABOIMTCS TaKOH Ke
TOK, UTO M K OJHOMY H3 pefle TOKa MYyCKOBOIO OpraHa),

nocneftee BHITOJNHACTCS MeHee UYBCTBUTENbHBIM (Ha 10—
159%), wem pese 8PT u 5PT myckoBoro oprasa.

Tlpu TakoM BHIMOJNHEHWM 3alUUTHL B CJyyae PaccMorT-
PelHbIX BHIILG TIOBPEXKAeHH{l IJIIOC ONEPaTHBHOTO NOCTOSH-
Horo Toxka Oyaer NMOAABATLCS HA KOHTAKT peJie CONPOTHB-
JIQIHSA, TOABKO ecayu cpabatniBaloT ofa pese TOKa MYCKOBO-
ro oprama, T. e. B YCJOBHsIX, KONJa oGecneueH IpaBHiL-
uplit 3amep.

3. Cnemyer yuHTHIBATh, UTO NPHMEHEHIE DacCMaTpH-
BaeMoOil cxeMp! (BMeCTO cxeMBl Mo pue. 15) npusoaut
K cuuzxenuio Ha 10—15% uyBCTRHUTEABHOCTH KHCTAHIHOH-
HOH CTymenu 3alIiTBI 0O TOKY MPH 3dMBIKAlHAX MEXAY
¢dasamn A u B man B u C ua sawyuiaemoil Juuud, 2
TaKkKe K TaKOMY JKe CHIDKOHHIO UYYBCTBHTENBHOCTH TOKO-
BOH CTYNeHY 3alIMTH NpH 3aMLIKAHHH MeXAy (asamu A
¥ B sa TparchopmaTopoM ¢ coefuHenueM ofmotox YA-11,

Heo6xoauMo Takxke OTMETHTb, UTO HALEXHOCTb pabo-
TBl DPacCMaTpPHBAEMON CXeMB!I HECKONBKO CHHXMKEHA 3a Cuer
TOro, 4TO ‘B Hell B HODMAJILHOM HAFPY3OUHOM peXXHMe He
npepycMaTpuBaeTcs NONBEEHHC K pe/e CONPOTHBJEHIs
HampsOKCHHUS, T. €. He CO3/ldeTcCsl YAepXKUBAIOWIen0 MOMeH-
Ta, OGCCIEYUBAIOLIEr0 YIEPKHBAHHE KOHTAKTOB YKa3aHHO-
FO pesie B PA3OMKHYTOM ITOJIOXKOHUH.

NPHJIOKEHHE VIII

ABTOMATHYECKOE U3MEHEHHE YCTABKH CYMMAPHOM
JJUCTAHILHOHHOV 3AIUUTHI NPH OTKJAOYEHHHU H BKJIIOYEHHU
OLHOV U3 3AULHMIMAEMBIX MAPAJIIEJIbHBIX JIMHUH

1. Humke paccMaTpuBaloTcsl crocofsl aBTOMATHUECKOIO
H3MEHEeHUs] YCTaBKH BTOPOH CTYNEHHM 3aUlUThl NPHUMEHH-
TeNbHO K cxemaM Mo puc. 17—20 u ycTaBKM JHCTaHIHOH-
MO}t CTYNEHH SallUTHl NPUMEHHTENbPHO K cxeMe mo puc. 21
NPy OTK/IIOYEHHH HAHM BKJOUeHHH OJHOH 13 3allHllaeMBIX
napajIeNbHBIX JHHIHA.

B cxemax mo puc. 17—20 Ha peJsie IMCTAaHIMOHHOTO OP-
rana (peme compotusneHua tunos KPC-131, KPC-121,
NUCTAHUMOHHEIY OpPraH mNaHedn 3amutel Tuna J13-152)
Tpefyercs MMeTb TDH YCTaBKH: YCTaBKY NEPBOH CTymeHH,
yCTaBKY BTODOH CTYNEHH, COOTBETCTBYIOILYIO NMapaJlieNbHOH
pa6oTe 3allMIaeMBIX JUHHHA, H YCTaBKy BTOPOH CTYyIEHH,
COOTBETCTBYIOILYIO pafoTe TOMBKO OAHOH M3 3alIUILAEMBIX
napadiensHeX JuHuA. [TOCKOMbKY KOHCTPYKIHS aBTOTpaHC-
topmaTopa HaNPSKEHUsT pesie CONPOTHBJEHHsS INpelycMmaT-
PHBAET OJHOBPEMEHHO BHIIOJHEHHE TOJbLKO IBYX YCTaBOK,
TpPeTbs YCTAaBKA BHINOJHSAETCA Ha aBToTpaHchopmaTope Ha-
IpSI’KEHUsT pelle € MOMOLILIO CIeNHabHBIX IITEKKepoB.

CrneuuaspHbie IITEKKEPH NepeNeblBAOTCs M3 IITEKKe-
pPOB 3aBOLCKOTO H3TOTOBJEHHS B COOTBETCTBMH C 3CKH30M
(puc. I1:12,0).

B cxeme mo puc. 21 Ha pese AMCTaHIMOHHOI'O OpraHa
(pene conporusmenns Thna KPC-111) TpeGyercs uMeThb
JBe YeTaBKH: YCTaBKY, COOTBETCTBYIOLIYIO NapaJiesbHOM
paboTe 3aluuIaeMblX JUHUN, ¥ YCTaBKY, COOTBETCTBYIOLLYIO
paboTe TOJBKO ONHOR M3 3aIIMILAEMEIX NapasllefbHLIX JH-
Buf, Yxa3aHHOe He BBHISHIBAET 3aTPYAHEHHH, NOCKOJbKY
KOHCTPYKIMA aBTOTpaHchopMaTopa HanpsKeHHs pele mpe-
JycMaTpUBaeT BBHINOJHEHHE OBYX YycraBok (puc. I1-12,8).

2. Ha puc. I1-12,a u 6 RaHB BO3MOXKHEIE BapHaHTH
BBHIIOJIHEHHS CXeM Ienell HanpsXeHHA pele COLLDOTHBJIEHUS
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IpHMeHATENILHO K cXemam no puc. 17—20. Cxema mo Ba-
puanty I MOXeT NPHMEHSTbCA TOTAA, KOrja VCTaBKH
IOJXKHB GBITh BEIMOJHEHH YHCJIOM BUTKOB aBTOTpaHchoOp-
MaTopa HanpsKeHHs, He KPaTHBHIM JecATH, a MO BapHAHTY
2 —xorpa OfHa U3 YCTABOK MOXeT OHITh BBIMOJHEHA YHC-
JIOM BUTKOB, KpaTHbiM Jecsit™i. BapmaHt 2 MoXer ObITh
OCYLIECTBJIGH TIpH MEHbIIEM WYHCJe HEeHCHOJIb30BAaHHBIX
B 3aBOJCKOM HCHOJIHEHWH 32)XHMOB peJjie CONPOTHBJIEHHA,
yeM Bapuasr /.

Ha puc. I1-12,6 nano BHNOJNHEHHe Ileneli HampsKe-
HHS pejie CONDOTHBJIEHHsT IIPEMEHHTENbHO K CXeMe IO
puc. 21.

3. AsTOMaTuuecKoe MNepekJIoYeHHe YCTaBKH IPOH3BO-
IUTCS C TIOMOLIbIO AONOJHHTENLHO YCTaHaBJHMBAEMEIX HpO-
Mexytounbix pene IPI7 w 2PI1 (npn BHINONHEHHH Ieneil
HanmpsuKenus 1o cxeMe puc. [1-12,8 HCIOAB3YIOTCS TOJMBKO
koHTakTe pene IPIT). B uenb mapasjejbHO BKJIOYEHHBIX
o6motox peie IPIT u 2PI] BKAIOUEHH! NOCACAOBATENbHO
COeMWHEHHBIE Da3MbIKalolllie KOHTAKTHL pene  YCKOpeHUs
obeux samumaeMulx qunuit (puc. I1-12,2).

Tepekmouenue Dene COMNPOTHRJICHHS Ha YCTaBKY, cO-
OTBETCTBYIOIIYyI0 paGoTe OAHOH{ W3 SalUILaEMBIX [apaJ-
JeNbHBIX JMHUIL, MPOU3BOXUTCH NpH CpabarthiBaHUH pee
YCKOpPeHUs OJHOH M3 AMHHMH, a o6paTHOe NMePeKyovYeHue —
Ha YyCTaBKy, COOTBETCTBYIOMYIO paboTe 06eHx napasienb-
HHIX JMUHHH, — DK BO3BpaTe pese yckopenus. Takuu oG-
pasoM, npH BKJIOUEHUW BHIKJIIOYATENAss OO MOMEHTa pas-
pHIBa LeNy YCKOPEHHs! 3allUuThl COOTBETCTBYIOUIEH JHHHY
pesie CONpPOTUBJIEHHS OKasLIBACTCA BKJIOYEGHHHIM Ha yCTaB-
Ky,ﬁ COOTBETCTBYIOWLYIO pafoTe OAHOH M3 3alUMILAEMBIX JIH-
HHUA.
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TUBJICHHS] NDH HEOGXOAHMOCTH aBTOMATHYECKOrO0 H3MeHe-
HHS CONpPOTHBJEHHS cpaGaThiBaHHA CYMMapHOH JucCTai-

JeJIbHBIX JApHul); w1;=23 BIT403 {up1 pafore TOTBXO OxHOY u3 mapamTedsHsx Jduxafl), 6) Ha cxeMe 1m0 puc, [12,6 111 nepsod cry-

nexH wh: 77,5 BHTKA, AJi BTOPORX CTyIeH:H wln= 64 BuTka (Ipd pafoTe 0GeHX NMAPAMIEALHHIX JHHHAHR); wg; 40 BuTKOB (mp# paBoTe TONbKO OLHOX H3 Na.

pannensHsk AAHA%); B) HA cxeMme Mo puc. I1-123, g caydas paGoTH 062HX NapalIeTdbHEIX JIHHHﬁ-—&’P‘: 64 BHTKa, a Ha Clyua#t paGoTH TOJBLKO OXLHOH H3

napamiebHbIX anum&—-wg=37.5 BHTKA.




ITPHTO)KEHHE IX

COTI'JIACOBAHHE JUCTAHIIMOHHOM 3AIHNUTHI C TOKOBOM
OTCEYKOH, OTCEYKOV NMO HANPS)XEHHIO
H KOMBUHHPOBAHHOM OTCEYKOM IO TOKY U HANPSI)KEHUIO
B CETAX 110—220 8

Huxe paccMoTpeHO corJyiacoBaline NHCTaHUHOHHONR 3a-
HTUMTHI, BBIMOJIHEHHOI € TIOMOLIbIO pese IOJHOLO CONPOTHB-
JeHus 6e3 cMelleHHs M/ HANpaB/EHHOro peje CONPOTHUB-
JieHHd, YroJ MaKCHMaJbHOfl YYBCTBUTENBHOCTH KOTOPOTO
NPHMEPHO PaBeH YIrJY CONPOTHUBJEHUS JIHHHH, C TOKOBOH
OTCeUKOM, OTCEUKON MO HANpPAXKEeHMio U ¢ KOMGHHHPOBaH-
HOH OTCEYKOR 10 TOKY H HAMPSIXKEHHIO, YCTaHOBJIEHHBIMHU
Ha OpeipifylleM yuacTke JHHHY. ITpu cOTJIACOBAHHH € KOM-
OUHUPOBAHHON OTCEUKOH M0 TOKY H HANPSKEHHIO AHCTaH-
IHOHHAsA 3allluTa JOJMKHA ObiThb COTIACOBAaHA OTAEJILHO
¢ TOKOBBIM OpTaHOM ¥ C OpPraHOM HanpsaXeHHA KOMOHMHU-
POBaHHOA OTCEYKH., ¥YZOBJIETBOPSAIOIIMM YCJIOBHIO COIIACO-
BaHUS SIBUTCS MeHbLUEe H3 IOJYYEHHBIX COINPOTHBJEHUIT,
TIOCKOJILKY TIPH OTKa3€ ORHOTO H3 OpraHoB KOMGHHHpPOBaH-
Has OTCeuKa OTKa3bIBAeT B HeEJO0M,

CorsacoBanne mnpouseogutcs 1Mo (1), npuBeseHHOMY
B ra. 5, pasn. A, m. 7. PacueTHuiMu AJsi corsiacoBaHus
SIBJIAIOTCSL  YCJOBHS, WPH KOTOPLIX 3HAUeHHe OTHOLIENHS
Zpaculkr ¥3 (1) nawMenbinee,

Huxe naerca aHanu3 pacueTHHIX YCJIOBHHl H BJIHAHHS
nepexoaHoro COHPOTI/I'BJIGHKH B MecCTe IOBpexKiennsa IpH
COrVIACOBAaHMHN pPaccMaTpUBAEMbIX S3allHT.

A. PACYETHBIE YCJIIOBUSA AJS COTJACOBAHMHSA
HUCTAHHHOHHOM 3AUIHTHl C TOKOBO¥V OTCEYKOWH
H TOKOBHIM OPFAHOM KOMBHHHPOBAHHOFK OTCEYKH

PacueTHHIM BHIOM [OBPEX/EHHA HABJIASTCH 3aMbiKaHue
Mexnay ABYMs (ha3aMu, NOCKOJBKY BCleACTBHE YMeHbLUeHHS
TOKAa KOPOTKOTO 3aMBIKaHHA (110 CPaBHEHHIO € TpeX(asHbIM
KODOTKMM  3aMBIKAHHEM)  yMeHbIIAeTc  COTpPOTHBJIEHUHE
yuacTKa, HAJeXHO OXBAajHIBAEMOr0 TOKOBHIM peJe.

PacueTHbIM peXXHMOM paboThl CeTH SIBASETCA TaKof
peXHM, NpPH KOTODOM TOK B MeCTe YCTaHOBKHM 3alIUTHI,
C KOTOpOH TIPOH3BOAMTCSI COrJIacOBaHHWe, HaHMeHbIIUil (4TO
COOTBETCTBYET HAaHUMEHbIUEMY Zpacu), 4 B MECTe YCTAHOBKH
coryiacyeMoil IUCTAaHUHOHHOMH 3aLHTH — HAHOOJLIUHA (4TO
B COBOKYIHOCTH ¢ TIepBbHIM YCJOBHEM COOTBETCTBYET HaM-
GoabuieMy Ko3Gh(hHUHEHTY TOKOpacupeneleHHst &r).

B wacTHBIX ciyyasx AJAA CXeM TIpOCTOA KoHbHrypa-
IHH MOryT OBITb NMOJYYeHH KOHKDeTHble COOTHOIUEHHS, Xa-
pakTepusywouige pacueTHuilt pexuM. Tax, nas cxeMb 10
puc. II-13 (mpm OTCYTCTBMM lieNu € COMPOTHBJCHHEM ZI1,
NOKa3aHHON ITYHKTHPOM), K KOTOpPOii MOXer OHITH NpHBe-
lleHa ceTb JII060H KOHUTypauuy B ciayyae, KOraa co CTOpoO-
HE nfct. C HeT mMTaHMs, TOK B samuTe 2 B YCAOBHAX ee
HafeXHOro ¢pabaTHiBaHNA TIPH METaJJINYECKOM 3aMBIKaHHH
MeXAy ABymsa ¢asaMu paBeH:

Eyug
Teak'n= e > (12)
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__0,5Ew.4 , (zc+z_"_1)zl.‘
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Bsipaxenue ([1-3) moxer 6miTe mpeoGpa3osano clie-
AywomuM o6pasoM:

035EM.(I1 ,
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Wz ananmsa (I1-3) u (I1-4) cuaepyer, 4To MuNHManb-
HOe 3HAYCRNC OTHOWEHUS Zpacu/kr OYAET B Ciyuae, Korpa
21 — MaKkCUManblio; 2’c — MaKCHMaJbHO; Zg — MHUHHMAJBHO
HJIM MakCHMa/lbHO B 3aBHCHMOCTH OT TOrO, GoJbllle HIH
Menbllle HyJsT TMepBasi KBajgpaTHas ckob6ka. Hanpumep, ec-
MU Zpace>21, TO Zpacufkr LOMKHO GbiTh Gosbule (2o
+25.1+21), a 3TO MOXKET HMETb MECTO, TOJBKO KOoraa
nepBas kBampatHas cko6ka B (I1-4) mosoxuTenbHa, a BTO-
past Gospllle 21, T. €. 2¢ AOJMIKHO GBITH MPHHATO MHUHHMAJb-
HBIM.

Hanuune nutauus co cropoHst m/cT. C rpyGo npuGaH-
JKEeHHO MOXeT GBITh HMHTHPOBAHO LENbI0 C COMPOTHBJEHH-
em Zzpy, NoKasanHoit Ha puc. Il-13 nyHKTHpPOM, uUTO 3KBUBA-
JIGHTHO YBeJIMYEHHIO CONPOTHBJIEHHA 2’¢, MO3TOMY B pacyeT-
HOM peXKUMEe CONpPOTHBJIEHHE 211 HNOJ/IKHO MPHHHMATBHCA MH-
HUMAaJbHEBIM,

nemb

n/emA wem €
| raf] 214 1 0Dz  Zpac P
I/r.;z 5 :
J

Dboswayenus

[@ - Guemanysonwar sawuma

- sawvma,c xgmopov apousbodumen coenacobanve ,

z wpy - mon 8 mecme  yemawobiu  Sawumor 1
mpy x3 & movne K,

Ik 72 - mo we, Hy 8 mecme yemawobku Sawumer 2.

Puc. I1-13. CxeMa 3aMemenus npsMoii (oGparsoii) mnocae-
JIOBAaTENbHOCTH JAs1 ceTH abumiero Buja.



3HaueHne Zpacuffr B PACYETHOM peKHME /IS CXEMBI
no puc. I1-13 (npu OTCYTCTBHH HENnH ¢ CONMPOTHUBJECHHEM 211)
MOXKeT GBITh BLIYHCACHO aHaduTudecku no (I1-3).

B. PACHYETHBIE YCJIOBHSE AJisi COTJIACOBAHMSA
JUCTAHIUHOHHOK 3AILMTBI C OTCEYKOH
0 HANPSOKEHHIO H OPFAHOM HANPSOKEHHS
KOMBHHHPOBAHHON OTCEUYKH

3a pacueTHOe MOMeT ObiTb NPHHATO 3aMbIKaHHe Kak
MeXAy ABYMs, TaK H MeXAy TpeMs (a3aMu, MOCKOJbKY €O-
NMPOTHBJAEHHEe Y4YacTKa, HaJeXHO OXBaTbiBaeMOTr0 OpPraHoM
HanpsKeHUsA (Zpacu), OYAET MPH 3TOM OJHHAKOBBLIM.

PacueTHbLIM peXHMOM palGoTbl CeTH ABJASETCS TaKoM
PEeXuM, MPH KOTOPOM TOK [xg3; B MeCTe YCTAaHOBKH CO-
raacyeMoi JMCTAaHIMOHHOM 3alMTHl HauOO/bLINi, 3Haye-
HHe TOKA Ixszs B MecTe YCTAUOBKH 3allHThl, ¢ KOTOpPOil
NPOH3BOJUTCA COIVIACOBAHHE, HE CKa3bIBAETCH HA YCJOBUAX
COTIaCOBaHHs, TIOCKOJbLKY

Zpacu _2puc‘lIK.32=Uc.32
k'l‘ [x.ax Ix.:n !

(11-5)

rae Uec.s 2 — BanpsixkeHHe cpabaTuiBaHHsl 3ailuTH, C KOTO-
pOH NPOHU3BOAHTCS COTJIacoBalie.

B uacTHbIX cayyasix AJsl CXeM MpocToil Koudurypaunn
MOTyT OhiThb MNOJYYEeHH KOHKPETHLIE COOTIIOINENNs, Xapak-
Tepusylolliue pacuetHuiit pexuMm. Tax, a1 cxemwbl IO

3uayeHue Zpacafkr B PacyeTHOM peXHME AAA CXeMbl
1219I pruc. I1-13 Moxer ObITh BLIUMCAECHO AHAMUTHYECKH MO
-7).
Caenyer OTMETHTb, YTO pacyeTHbll pe:KuUM paboThl ce-
TH JJi COIVIaCOBAHHSI NHCTAHUMOHHON 3aLUUTHI ¢ OTCEYKOK
70 HaNpSPKEHHI0 H OPraHOM HanpsiXKeHHsg KOMOHHHMDOBAH-
HOK OTCEUKH coBmnajgaer c pacueTHbiM pexH-
MOM IJs omnpegeleHHss Toka cpabaThiBaHHA TOKOBO#H OTced-
Kd ¢ ¢=0 oT 3aMbIKaHUH MeXAy ¢asaMH, YCTaHOBJEHHOM
B TOM e Mecre, YTO H corjlacyeMas AHCTAHIHOHHAsA 3a-
ILWTA, M OTCTpauBaeMON OT MOBpeXXeHHH Ha IIMHAX IpO-
THBOMOJIOXKHOH NOACTAHUHY., YKasaHHOe OOGBACHSETCA TeM,
YTO B OGOMX YNOMSHYTHIX CJAydyadX pacueTHble YCaoBusi
COOTBETCTBYIOT NPOTEKAHMIO yepe3 paccmMaTpHBaeMylo (co-
rjacyeMyio WM OTCTPAaHBaeMylo) 3auluTy HanOOJbILEro
TOKAa ﬂpﬁ 'l'l'pO‘lPIX upa.Bube 'yCJl-OBI-IﬂX.

B. BIHAHHE NEPEXOJXHOFO CONPOTHUBJEHHS B MECTE
KOPOTKOIro 3AMBIKAHUSA NPH COrJIACOBAHHH
JAHCTAHLHOHHOM 3AU(HTHI C TOKOBO¥ OTCEYKOH,
OTCEYKOH IO HANMPSI)KEHHIO H KOMBHHUPOBAHHOH
OTCEYKOH IO TOKY H HANPSOKEHHIO

Jlaa BolsiBjIelids BJAHSIHA NepeX0oAHOro CONPOTHBJEIHS
NpH COrJacoBaHiill JHCTAHUHOHHON 3allUTHl C TOKOBOH OT-
CeYKOH H TOKOBBIM OpPraHoM KOMOHHNIPOBAHHOI OTCEUKH Le-
Jecoo0pasno IOCTPOHTL  XAPaKTCPHCTHKY cpabaThiBaHMst

/ " TOKOBOrO pese B IWIOcKocTH conporusiaeduit puc. Il-14.
puc. 1413 (npu OTCyTCTBHH Lieilill C CONPOTUBIAEHNCM 2ii,
IOKA3aHHOH ITYHKTHPOM) HanpsXkKeliie B MeCTe YCTaHOBKH
3aluTEl 2 B YCJOBHAIX €€ HaLeKNoro cpabaTblBaHus @ 132k
— 7.
Uc,a . EM.([)zpac-r (H-G) and
k’n (Z c + z.'l-l) Z[ ? Zﬁ-l ZMH )
zl
¢ + zc +-le-] + ZI + zDacq
va x
Xapanmepucmura Hagerenoeo
OTKYJa cmpdqamudawx moxvBoeo pene
(Ze+2,.0) 2 ’fﬁa’ffé’%’mﬂ;’z’%ﬁ% Nugumer2, gpubodennan X
2’ a-17 71 11071020 COnpomuBA mecmy yemenodxu sauumi !
Ze 2, T2 \
Zpacw = E . ™~
k] Lv.g
H UC,H o d
[MockobKY KOSPDHUUKERT ToKopacnpefeneHus ky =
2
I Zpac /\\p
= TO OTHOWIGHHE —,—— MOXKeT GbiTh r
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NpPeACTaBAEHO B CHEAYIOMWIEM BHAE:

Zpacy __ (e + 21) [z_;lﬁ + 1] 427

By ’ Eun.g
Kaoy 1

. (7

U3 ananusa (I1-7) caenyer, yTo MUHHMAJbHOE 3HAaye-
HWe OTHOWEHUA Zpaca/Rr OyHdeT B ciayuae, KOra 21 — Max-
CHMAaJbHO, 2’¢ — MUHHMAaJBHO, 2, — MHHHMAJbHO.

Hanuune uenu ¢ compoTuaenuem zrr (puc. I1-13) wo-
XKeT ObTh HMUTHPOBAHO KAaK yBe/HueHHe Z'¢, T. €. COIpo-
TUBJIEHHE €0 JOJNKHO GBITh MakCHMMasdbHO. B ¢Bs3H ¢ aTuM
NPU HAJAYMH NMHTAHHA €O CTOPOHLI mfer. C B XauecTBe pac-
4eTHOrO CJedyeT paccMaTpuUBaTh DPEXKHM KaCKagHOI'0 OT-
KJIOUeHHs] TNIOBpEXUeHu# (2ir=o00). »

B wactHOM ciayyae, xorna 2'¢=0 (mOANHTKA 1OT 00-
0CO6/eHHON CTaBUWK), 3HaUeHHe OTHOINEHHSl ZpacufRr 3a-
BMCHT TOJNIBKO OT CONpOTHBIEHHs cHcTeMu Z¢ (I1-7), koto-
poe B pacueTe JONXKHO ObITb NPHHATO MHHHMAJbHBIM;
21 ¥ 231 MODYT ObITh NPHHATH JIIOOLIMH,

Xaocanmepacmuna cpada-
odBanun fl%ma NONNGRG
pene congomubpendn

Prc. T1-14, Bausinue NepexoAHOT0 CONPOTHBJEHHS B MECTE
KODOTKOrO 3aMblKaHus [HDH COIJIaCOBaHHM AMCTAaHIMOHHON
3alHTEl C TOKOBOH OTCEUKO#l M TOKOBLIM OpPTaHOM KOMOHHH-
POBaHHCOH OTCEYKH.
zl
c
kT

+ 2z (cMm. pue. Il18); 2,.1=~couporusienne JHHHH, HaA KOTOPOi
¢ Jiel

2

C'a—SKBlHia JEHTHOE CONpOTHBJICHHE CHCTEeMb! Zc.a = +

yCTaHOBJEHA AHCTAHLUHOHHASA 3alHTa, zpacq — CONPOTHBJEHHE Yy4da-

CTKa, HaJAEKHO OXBATbIBAEMOro 3aIHTOR 2 B pacyeTHBIX AJs corja-
COBaHHA YCJOBHAX; kT-—-KOS(pQ)mmeHT TOKOpacnpegenenus; rp —

IepexoaHoe CONpOTHBJEHHE B MeCTeé KOPOTKOIQ0 3aMblKaHHs.
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Xapawmepucmura
cpa’?amwgaﬁun pene a Xaparmepuemuna radewnoeo
nOTHORO CONPOMUBNCHUG Cpadamelbanun  pese
s A by
— PUBeCeHHAR K M
- | m yomanobay sawurmds 1
RS
gfmz‘/ﬁb HECCARIUBNOG
m eacmbun _uemé?  Pyc. T1-16. JInarpamma nageuns nanpskenns Ad8 yuera
BJHANNSA TNEePeXoAlOoro CONPOTHBJIEHHSI NPH COTJACOBAHUH
0 " JMUCTAHUHONHON 3alHTH ¢ OPraHoM Hanps)KeHns KOMOHHH-
& poBannoii oTceyxu.
o
a
¥ "
A TeIBalug (IpUBeACHIION K MeCTy yCTAalOBKH 3alluTH I, T. e.
OTHeCEHHOH K TOKY B 9TOM MecTe) pelle HANpsKeHHS INPH
/7 3aMbIKAaHHAX uepe3 pa3jiHYHbBIE IEePEXOXHbBlE COMPOTHBIE-
HHSl, a TaKXe IIOCTPOEHB! XapaKTEPECTHKH peJie TOJNHOro
oy Giree CONpOTHBIEHUS 63 CMeLleHHsi W HaNpaBsJeHHOrO pele CO-
Zes » NPOTHBJEIHS.

Xapaxmepucmura cpade-
MbBarun” Hanpabrexro20
e Conpomu8reHUR

Puc. I1-15. Bausiupe NCPEXOJNOr0 CONPOTHBJICIHS B MeCTe
KODOTKOTO 3aMBIKaHHsSl IPH COTVIZCOBAaHMH JAMCTAHLHOHHOI
3alUTH C OTCEYKOH Mo HAUpPSKCHMIO M OpraioM HaHpsxKe-
HHJ KOMOHNHPOBAIIOH OTCCUKH,
zc_a——sxnuna.nemﬂoe CONPOTHBJACHUE CHCTEMB! (CM. o6o3Hauenus
K pue, I1-14); 25, — CONPOTHBJIEHKE JIHHHH, Ha KOTOPOH YCTaHOB-
JNIéHa JHCTaHINOHHAA 8aluuTa; Zpacq-COHDOTHBJIeHHe yuacTKa,

HafieXXHO OXBaTBIBAGMOro 3alBTOR 2 B PacUYeTHBHIX IJS COrJacoBa-
HHST YCAOBHAX; K ~ KO3GDUIMEHT TOKOpacmpeaenemnus,

VkasauHasi Ha 9TOM DHCYHKe Ayra nn’p NpeAcTaBjsierT co-
6oit TeOMETPHYECKOe MecTO TOYeK KOHUOB BEeKTOPOB paB-
HBIX TI0 SHAYEHWIO Pe3YJLTHPYIOILKX COMPOTHUBJEHHA cXe-
Mbl TIpM MeTaJIMYeCKOM 3aMblKaHux (TOKa #) M 3aMblKa-
HUM uepes pasJuyHble TEePexO/Hble CONPOTHBJAEHHA (TOUKH
n’ u p) B Touke K. DTu pe3ysnbTHPYIOLHe CONPOTHBJEHUS
COOTBETCTBYIOT TOKY B peJle TOK4 3alluThl 2, pABHOMY TOKY
HajexHoro ero cpabarbiBaHuss (k'xIc.s). IlostroMy myra
nn'p asisieTcsl YacThi) XapaKTEePHCTHKU HAaJIeXHoro cpaa.
THIBAHHUSA (IPHBeNEHHON K MECTY YCTAaHOBKH 3allUTH! J, T.e.
OTHECEHHON K TOKY B 3TOM MecTe) TOKOBOI'O pese B IJO-
CKOCTH COIPOTHBJEHHUIL.

XapaxTepucryku cpaBaTEIBAHHA peJe IOJHOTO CONpo-
THBJIeHUS 0§e3 CMellleHMsi M HAampaBJIeHHOTO pesie CONpo-
THUBJIEHHS JleXKaT MOJHOCTBIO BHYTPH XapakTepHCTHKH Ha-
JeXKHOro cpaGaTHBaHusi TOKOBOIO pesie, MpHYEM IIpH 3aMbl-
KaHHH Yepe3 MNepexoJHOe CONPOTHBJIEHHE HALEXHOCTh CO-
rjacoBanusa (xapakTepusyemas Ha puc. I[I-14 oTpeskom

m'n’ — Las pelle TOAHOTO CONPOTHBJEHHA u m'’n’ — mas

HaNpaBJeHHOro pelde  CONPOTHBJAEGHHA)  YBelHYHBAETCH
N0 CpaBHEHHIO C METaJJIMYeCKHM 3aMbIKaHueM  (oTpe-
30K mny.

CrnegoBaTesNbHO, COrJlacOBaHHE PaccMaTpUBaeMBIX 3a-
IIMT JOJXKHO TPOM3BOAMTLCS IO METaMJIHYECKOMY KOpOT-
KOMY 3aMBIKaHHUIO.

J7s BHIABJEHHS] BAUSHHS NEPEXOAHOTO CONPOTUBJEHUS
IpY COrVIACOBAHMM AMCTAHIMOHION 3alIUTH C OTCEUKOH mno
HaNpsAXKeHKHI0 ¥ OPralOM HanpsXKeHHs KOMOUHHPOBaHHOM
oTceuks Ha pHc. II-15 B KOMIIEKCHOR TJIOCKOCTH COIpO-
THBJAEHHH JJIS DPACYETHOro peXuMa MOCTpoeHa Kpusas ab,
SIBJISIOULAACS YacTblo XapaKTePHCTHKH HanexXHoro cpaba-
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Touka @ XapakTepHCTHKH HafeXHOro cpaGaTeiBaHHS
peJse HanpsiwelHs COOTBETCFBYET ‘MeTa/INYeCKOMY S3aMbl-
KalHuio, TOYKa b — 3aMbIKallHI0O Yepe3 INepexojHOe CONpo-
THBJEHHE B Mecre ycramoBkm 3auuthl Npu AUp=Ue.s.
Popma xapaKTepHCTHKM OOBsCIsIETCS] TeM, 4TO NpH TNoO-
BpPEKIEHUH uYepe3 IlepeXOJI0oe CONPOTHBJEHHE B (YCJHOBHAX
Upene=Uc.s=const Tox uepes pese Bo3pacTaer B cpasbile-
IMH C METaMJIMYeCKMM 3aMLIKaHHEM, B pe3yJjbTaTe uyero
OTCeUKa TIO HAMPSIZKEIHIO NauHilaeT OTKasbiBaTh IIPH MElb-
IIHX CYMMapHBIX CONPOTHBJIEHHSIX OT MeCTa NOBpeXje-
HHA [0 MecTa YCTaHOBKH 3awuTe (0'b<o’a). Kak BHAHO
u3 puc. I1-16, ¢ yBeauueHUeM NepPeXOAHOr0 COINPOTHBJE-
HHs YCIOBHS coIVIacoBaHHsl yxymwaiorcda. Omnako corJa-
COBaHUE JUCTAHIHOHHOA 3alIMThI ¢ OTCEYKOR TIO HaNpsKe-
HHMIO ¥ OpPraHoOM HAampsiZKeHHs KOMOHHHPOBAHHOR OTCeukH
NpH BLIOJHEHHH STHX 3allHT 6e3 BBHIAEPXKKH BPEMEHH MO-
3KeT TPOH3BOAMTLCA NO METANMHYECKOMY KODOTKOMY 3aMbl-
KaHHIO, TaK KaK 3a BpeMs aeiicTBus saumurn (=0,1 cex) co-
NpPOTHB/JEHHE AYTH He MOXeT MOCTHTHYTh OOJBIIHX 3H3-
yeHuhl.

B Tex cayuasx, Koraa OpH COTJIaCOBAaHWH C MNepBOH
CTYNEHBIO 3alUTH NPEALAYIIEro yyacTka He yaaercs obec-
TeYuTh JOCTATOYHYIO UYYBCTBHTEJBHOCTh 3aUUHUTHI K KOpPOT-
KUM 3aMBIKAHMAM B KOHIE 3alHIaeMOro YydyacTka, corJja-
COBaHMe TPOM3BOAHTCS €O BTOPOH cTymeHbio ¢ 1= 0,5 cex
3alIUTH TpeAblayllero yuyacrka. ITocneanee RKOMAKHO TIpO-
M3BORHTBCS TNpH IHOBPEXJAEGHHH 4Yepes peajbHO BO3MOXKHOE
nepexofHOe CONPOTHBICHHE.

Cnoco6el cOMIaCOBAHHS AMCTAHUMOHHON 3alIUTHI C OT-
CeyKo#l 10 HANPAXKEHHIO M OPraHOM HanpsXKeHHs KOMOHHH-
pPOBAHHOM OTCEUKH INpH yuyeTe NepeXOAHOr0 COMPOTHBJIEHHS
JaHbl HHXKe.

I'. CIOCOBBbl COI'TACOBAHHA NHCTAHHHUOHHON 3AIHUTLI
C OTCEYKOHM 1O HANPS)XEHHI0O H OPrAHOM
HANPS)KEHUA KOMBHHHPOBAHHOM OTCEYKH IIPH
VYETE HNEPEXOJHOro COMNPOTHBJIEHUS

YkazaHHOe COIVIACOBAHHE MOXKET GLITh BHIOJHEHO:

a) rpaduuecky (B obImeM c/ayuae) NMyTeM HOCTPOEHHS
B KOMIUIEKCHOH IJIOCKOCTH CONPOTHBJNEHHHA XapaKTepPHCTHK
cpabaTeiBaHus pejie pacCMAaTPHBAEMBIX 3alIHT;

6) aunaautnuecku no (1), npuBemenHomy B ra. 5,
pasa. A, m. 7, nonojHeHHOMY Koa(@HIHeHTaMH, YUHTHIBAIO-
IMMH BJAMSHHE BO3SMOXXHOTO MEPEeXOAHOr0 COMPOTHBIEHHS.



a) T'paguueckutl cnocob

JIJis mocTpoeHus B KOMIWIEKCHOM TJIOCKOCTH COIIPOTHB-
JIeHuil XapaKTepPUCTHKHM HaJeXHoro cpabaTeiBaHus pelle
HanpsiXKeHHsi, NPHUBEJEHHOM K MecTy YCTaHOBKH JAMCTaHIH-
OHHOI 3alUTLI:

Uec.o/k's

Zow = s (I1-8)

rioe Uc.o/k w=const — HanpsaxeHue HagexxHOro cpabaThl-
BaHHUS peJle HalpsiXEeHHH;

I3am — TOK, IPOXORAIIKIL yepe3 HHCTAHIHOH-

HYIO SaIUUTY NpH HATIPSIKEHHH B Me-

CTe YCTAHOBKH pe/e HalpsKeHud,

paBuoM Ug.s/k’w, H HKCHPOBAHHOM

3HAUEHHM TMEepPEeXOAHOTO CONpPOTHBIE-
HHA.
Heo6xonouMo  3HATb  uH3MeHeHHE  TOKa, [POXOASLIEro

B MeCTe YCTAHOBKHM JHMCTaHUHOHHON 3amuThl (/aam) B 3a-
BUCHMOCTH OT H3MEHEeHHSI MepexOoLHOr0 CONPOTHBJEHHS
(rz), T. e. 3aBUCHMOCTb [zam=f(rz) B YyCJOBHSIX cpaBaThl-
BaHufl peJle HaNPSKEHHS.

STy 3aBHCHMOCTL MOXKHO LAHTH #3 NOCTPOEHHsT Tpe-
YroqbHUKA NafleHHs  HaNpsDKeHWsl, TPHBEJEHHOTO  Ha
puc. I1-16. OcHoBanue sroro TpeyrompHuka OK mnpexacras-
JsieT cOOOH reOMEeTpPUUYECKYIO CyMMY NajxeHHH HanpsKeHUs
B CHCTeMe, JIMHHHH H Ayre, PaBHYIO MexaybdasHoOH 3. A. C.
En.p, cropona OA — najeHue HanpsiKEHUs B CHCTeMe H
JIMHHSX, cTopoHa AK — majeHue HANpsixKeHUs B aKTHBHOM
compoTuB/iednn Ayru AU,. Yronm npu BepiumHe 3TOro Tpe-
vronbHHKA 0=180°—@;, I'fle Qg — yrom CONPOTUBJIEHHS
JHHHH H CHCTeMbl (IIPUHHMMAJIOCh, UTO 3TH CONPOTHBJEHUSA
BMEIOT ORMHAKOBLIH yroa). IIpu pasiHuHbBIX 3HAYEHHAX Ia-
IeHUsl HanpsiKeRus Ha pyre AU, Bepuuna A Tpeyroubuu-
Ka TajleHHs] HaNpsKeHHS] CKOJb3UT IO Ayre OKPYKHOCTH
panuycoM Ey ¢/2sin @, onupaiouweiics Ha 0Tpe3ok Eu.g
KaKk Ha XOpAmy.

Ecnu u3 Toukn K pamuycoM, paBHBIM HampsiXKeHHIO Ha-
nexXHOro cpabaTbiBaHust peae Hanpsikeus Ug.s/k’y, mpo-
BeCTH AYTY, TO OTCeKaeMele 3Toft gyroé orpesku OM u OM’
NpefCcTaBaAsIOT cOOOH NMaleHHs1 HaNMpsXKeHHS OT HyJeBOH
Touxku cucreMsl (O) 10 MecTa yCTaHOBKM OTCEUKH NO Ha-
NPSXKEHHIO UIH KOMGHMHUPOBAHHOM OTCEUKH, COOTBETCTBEHHO
NpH MeTaNJuueckoM IOBPEXAEHHM M TIOBPEXIEHHH vepes
NepexoJHOe CONPOTHBJEHHE B YCJIOBUSIX cpabaThiBaHHsl pe-
Je uanpsxkeHus, IIOCKOJBKY CyYMMapHOe COIpPOTHBJIEHHUE
OT HYyJIeBOM TOYKHM CHCTEMbl O MecTa YCTAHOBKH paccMmar-
puUBaeMOil 3alluTHl He MeHsercs, oTHolrenne OM'/OM=
=/kqox OyHeT DaBHO OTHONIEHMIO TOKa B JAHUCTAHLHOHHOH
3alluTe NpH 3aMBIKAHUM uepe3 d1epeXOJHOe COMPOTHBIEHHE
K TOKY NPH METaNJU4yecKOM MOBDEXIEeHHH.

IIpakTHuecKy /IS COINAacOBAHUA NOCTATOYHO NMOCTPOHTD
B KOMILJIEKCHOM IJIOCKOCTH CONPOTHBIEHHH TOJBKO ORHY
TOYKY XapaKTePHCTHKH HaNeXKHOIo cpabaTblBaHHA OTCEUKH
HanpsxKeHus. DTa pacueTHas Touka (o KOTopof mnpowus-
BOAUTCS COIJIaCcOBAHME) [OJKHA COOTBETCTBOBATb DEAabHO
BO3MOXXHOMY MakKCUMaJbHOMY CONDOTHBJAEHHIO QYIH, Naje-
HHe HamnpsaKeHus Ha xoTopoM (AU,) B KHJIOBONBLTAX MOXKET
6eITb OnpengesneHo Mo (3), NpuUBeLeHHOMY B LML 5, pasn. A,
n. l4.

[Ipu 3TOM HOMXHEI YUHTBIBATHCS TOJBKO Te CIYyYaH,
KOTZla NajeHue HANDPSXKEHHS Ha peaJbHOM CONPOTUBJCHHH
AYTH He NpeBLILIAeT HaNpsKeHUs HajeXHOro cpabaTeiBa-
HUs pene HanpsKedHs U sfk’y, MOCKONBKY COrJiacOBaHHE
NPOH3BOAHTCS B YCJOBHAX HaLeXKHOro cpabaThbIBaAHUS pele
HaNPSAKEHU.

IMocne mocTpoeRuss pacueTHO# /s CONJacOBaKUf TOY-
KH XapaKTepHCTMKH HaleXHoro cpabaTeiBaHus peJie Ha-
NpsXKEeHUs MOXHO INOCTPOMTb XapaKTEPUCTHKY cpabaTkiBa-
HHSA pesie COTMPOTHBICHHSA ¢ YYeToM HeOoOGXoAuMOro xosdou-
IHEHTa HaJEXHOCTH.

6) AHanututecKuy cnocob

PaccMOTpHM CHOBa TpPeYroJNbHHK MafgeHHS Hanpsixke-
HHS, NpHBeJeHHbIl Ha puc, [1-16. Paszenus orpesox OM
na vyacty OZf u AM, nponopuuoHanbhbie NafeHuo Hanps-
xenus B cucreme (O) u Ha JuHuH, 3alUMULAEMOH AHCTaH-
unonuoll sawuroil (AM), u mnpoBeast 3ateM JauHuio Q7"
napannenbio MM’ u guemio /'K, nonyumM, 4To OTHoMIe-
Hue A'K/AK=/luanp paBHO OTHOWIENHIO HANPANKEHUH, MOA-
BOXMMBIX K [HCTAHIHOHHOH 3alllHTe COOTBETCTBEHHO NpH
MOBpeXAEHUH Yepe3 NEepexo HOe COMNpPOTHBJIEHHE W NPH Me-
TaANHYeCKOM IOBPEXKAEHHH.

Vcxomst H3 CKA3aHHOro BhIlLE, BJHSAHHE MNEPEXOAHOro
CONPOTHBIIEHHSI MOXHO YY€CTb YMHOMXEHHEM COMpPOTHB/IEHHS
cpaGaTHIBAHUS JMCTAHUUOHHOM 3aUIUTHL Z¢.3, INOJYUYEHHOTO
AJs YCIOBHE COrVIaCOBAHHS NMpPH METANTHYeCKOM KODOTKOM
3aMbIKAHHH, HA KOIPOHUKHEHT Rconp=ZRuanp/Rrox.

Ecau cornacyeMas QICTAHIMOHHAS 3aLIUTAa BLITOJHE~
Ha HaNpaBJ/IGHHLIM peJsle CONPOTHBJEHHS, TO TPH 3aMbiKa-
HHH uepes NepexOAHOe aKTHUBHOe COMpOTHBJEHHE YVBCTBH-
TeNBHOCTb €€ YMEHBIUIAeTcs M VCJIOBHSA cOr.1acoBaHus obJer-
yaloTcsl (MO CPABHEHHMIO C 3ali(HTOW, BBIIOJIHEHHON C peJe
AOJIHOTO 'CONPOTHBJIEHHS). DTO BuAHO u3 puc. [1-15, Ha KO-
TOPOM CONpPOTHBJIEHHE cpabaTbiBaHusa 3amwuTel [, npu 3a-
MbIKAHHH Yepe3 IIepeXOfHOe CONpOTHBJeHle om’' <<om=
=Zc¢al.

VYMeHblUeHre YYBCTBUTEJbHOCTH 3alIUTHl, PaBHOe OT-
HOLUEHHIO Om’[om B PaccMaTpiBaeMOM c.ydae, KOrjJa yroj
MakCMMa/NbHON UYYBCTBUTEJIbHOCTH pelle TPHMEPHO PpaBeH
yray CONPOTUBJEHHA JUHUH, MOXET GHITh ONpefeseHO Kak
KOCUHYC Pa3HOCTH YIVIOB CONpPOTHB.IEHHH, NOABOAIMBIX
K JAHUCTAHLHUOHKOI 3allUTe NPH MeTaJJIHYECKOM 3aMBIKAHHH
¥ 3aMbIKaHHHM uepe3 Nepexollioe CONPOTHBIEHHE:

om’

om - cos (92 — 9nep) =cos f.

(11-9)

Yrom f MomeT GblTh TakKe HAWNEH W3 TPEYrOJAbHUKA
nagenusa Hanpsikenus puc. I1-16 (KAL’K) xak yron Mex-
Ay BeKTOPOM NajeHuss HanpsiKeHus B auHun (4’A) u pe-
3YJbTHPYIOLIIM BEKTOPOM MNaieHHst HaNpsKeHHs] B JHHHH
H B nepexoprom comporusiaerns (J’'K) npu saMbikaHnm ye-
pe3 aKTHBHOe NePeXOJHOe CONPOTHB.IEHHE.

Taxkum o6pa3oM, cOmpOTHBAeHHe cpabaTbiBallisa 3aIliy-
TGl, BBIIOJAHEHHON HampaBJeHHBIM pejle  CONPOTHBJERUS,
MOXKeT ObITh YBEJNHYEHO, T. €, YMHOXKEHO Ha
=omfjom’=1[cos f>1 (pnuc. I1-15).

Jssi NMpakTHYeCKOro yuera BJUAHHA COMPOTHBIEHHS
IyTH Ha cor/aacoBaHue 3alUMT ObIIH ONpefiefieHbl 3HAUEHHA
KO3(DHULUECHTOB Erox, Ruamp, Rcomp ¥ Rxap A PA3JIHY-
HBIX HaNpsKeHWH cpabaTbiBaHHs OTCEYKH MO IlanpsXkKeHHuio
WAM Opraia HanpszKeHuss KoMOnHHpOBaHHOH oTcedkH Ue.s
IPK Yriax CONPOTHBJEHHS JNHHUU (Px, PaBHBIX 60 u 75° H
BO3MOXKHLIX 3HAYEHHSX TANeHus HaNpSKEHHA Ha JAyre.
Pesyabrathl pacueToB B BHIEe KPHBLIX

kconp=f(Uc.3, AUT' fPu) H
b4
kxap=f (Uc.as zc-? ! AU,., ‘1’")
Jle

NpHUBeIeHE! COOTBETCTBeHHO Ha puc. [1-417 u T1-18. Itu Kpu-
Bble MOTYT ObITh HCIO/NB3OBaHbl AJI NPAKTHYECKHX pacue-
TOB MO COMVIACOBAHHIO [IHCTAHLHOHHOMN 3alMThLI, BLINOIHEH-
HO ¢ pesie MOJHOrO CONMPOTUBJIEHUSI WM ¢ HaNpaBJeHHBIM
pese CONPOTHBJEHHS B CJyuasix, KOLAa yroj COTpOTHBAE-
HHUSL Qg cocTaBaseT 60 uau 75° (4Jag HanpapJeHHOro pene
CONPOTHBJEHMUST NpPH 3TOM JIOJIKHO cOBmiofaTness TakKe
yC/JI0BHE, UTO Yros MaKCHMaJbHOH UYYBCTBHTENIbHOCTH pene
NpUMepHO paBeH YAy CONPOTHUBJIEHUS JINHHH).

Ilpn MOCTPOEHHH KPUBLIX B UeNAX YIPOLIEHHA YUUTHI-
BaJIOCh MuHMMAaJbHOE 3HaueHue Kosbouuuenta Rpyamp (YTO
yBeJHYUBAET HAJEXKHOCTb COT/IACOBAHHUA)., YKa3aHHOe He-
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Puc. II-17. Kpusste koop, =F(Ug 50 AU ¢5).

06X0AMMO B CBfI3H C TeM, YTO O/ OMNPefeNeHHS TOYHOro
sHaueHus1 xospuuuenta Ruanp=H»K/AK (puc. I1-16) ne-
06X01UMO 3HATb MOJOXeHKHe TOYKH [, T. €. COOTHOMWEHHe
CONPOTHUBJIEHAN CHCTEMBl W JIHHWH 3aLUUIIaeMOl corjacye-
MO# JNHCTAaHLHOHHOM sallutoil. B nByXx KpalHHX N0JM0XKe-
HUSX, KOTJa TafeHHe HaNpsiXKeHHS B CONDOTHBJECHHSAX CH-
CTEMbl WJIH B COTPOTHBJEHHU JMHHH, 3alUHIAEMON AUCTAH-
LHOHHOM 3amuToy, paBHo Hymo (Touka [ coBnazgaer
¢ Touko# O wmam Touxkoft M), KO3(hIULHEHT Rgamp=1; BO
BCEX TIPOMEXKYTOYHEIX IIOMIOKEHHAX Ruanp<l.

MusumanbHoe sHaueHue Ko3pPHUEHTA KRganp MOXKeET
6BITb JIETKO HalileHo, ecsu yuecTb, uto J'K/AK= M"KIMK
nockoasky mnpamsie AJ’° w MM’ napannenbhn. Ha
puc. J1-16 BuAHO, 4TO Auanp OYNET MUHMMAJbHBIM, KOTHA
npsMas npofimer uepes cepeauny xopasl MM’ (touka N).
OT10 3HayeHHue Auanp=NK/MK u npusumanocb mpu TO-
CTPOEHHM KPHUBBIX.

3yauenue K0vdPuLHEHTa Rxap TaKkKe 3aBUCHT OT IO-
JOXEHUsT Touky Z, T. e. OT COOTHOIIEHHST CONPOTHBJEHHH
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Puc. TI-18. Kpnsble kg, , = | ( Uc .3 ZLT-;AUT: cp_,I) .
: . -

CHCTEMBl W JIMHUM, 3alllHUiaeMOfi NHCTAaHUHOHHOH 3allUTOMH.

MunnManbHoe 3HaueHHe KoadduuuedTa Rxap Oyler
B ciIy4yae, KOrfia flajeHHe HanpsKeHHs Ha CONMPOTHBJIEHHAX
CHCTEMBI paBHO HyJ0 (Touka [ coBnapjaer ¢ Touwkoir O H
ZP=/2Z9). B cBsisn ¢ TeM, uTO HeHCTBHTE/bHbIe 3HAYEHHUSA
kxap MOTYT 3HQUHTEJbHO OTJHYATbCS OT MHHHMAJbHBIX, Ha
puc. Il-18, xpoMe MHHMMAJbHBIX 3HA4YE€HHH Rxap, COOTBET-
CTBYIOIUHX Z¢.3/2n..1==0 |(Z¢.o — 5KBHBANIEHTHOE CONPOTHB-
JIeHHe CHCTeMbl ~—— CM. npHMedaHHe K puc. I1-14), nanbl TakxKe
kpuBble Bxap=f(Uc.s; AU;) ana z¢.s/2x.1=1,0 u 2,0.

B npakTuyeckHx pacuerax peKOMeHLyeTCfl 110 BO3MOXK-
HOCTH HCMOJIb30BAaTbh aHANHTHUYECKHiT MeTOA, Kak GoJee
npocroii. OAHAKO B cayyasix, KOrAa YroJl JIKHHH ¢y He pa-
seH 60 mam 75° (yrabl, AJst KOTOPbIX IOCTPOEHbl KpHBHIE
puc. IT-17 . u TIl-18), cienyer mogab3oBaTbCcs rpaduyecKuM
METOILOM.

IIPHJIO)KEHHE X

PACYETHBIE BBIPA)KEHHUS. AJI ONPENEJEHHA TOKOB
U HANPSO)KEHHUM TPH JBOWHbIX 3AMBIKAHHUAX HA 3EMJIIO
CETAX C MAJIBIM TOKOM 3AMBIKAHHS HA 3EMJIIO

A. OCHOBHBIE COOTHOUIEH U4
1. Huxe npwBOLATCA pacyemHble BHIPAMNEHHT [JA
ompefesieHusi TOKOB M HampsAXeHMH npu IBOHHEIX 3aMBl-
KaHUAX Ha 8EMJII0 B CETHAX C MaJblM TCKOM 8aMBIKaHHA Ha
3eMJIO.
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Bce BEBOIBI cledaHbl B NPERTOJOKEHUH pPaBEHCTBA
COMPOTUBJECHUN NPAMOK U 0O6parTHON NOC/eN0BATENbHOCTeH
BCeX 3JEeMEHTOB CHUCTeMbl M pPaBeHCTBA 3. J. C. UCTOYHUKOB
NUTaHUs, YTO 3HAYUTENABHO YIpPOLLaeT pacyeTHble BbIPA-
KeHud,



Ta6anuuna -4

Boipawenusi pias pacyera TOKOB Npd ABOAHLIX 3aMBIKAHHMAX HAa 3eMJII0 B cxeme no puc. I-19

CuMMeTpHYHBIE COCTABJAIOINE TOKOB (Aas dasnl A)

Toxu B dasax

Yaactox Tox npamok nocyne- | Tok oBpaTHO nocae- [ T,?é{c;'g ;:::_ﬁ i . .
ZOBATEJBHOCTH 1, JOBATENLHOCTH 1o ’ resbHOCTH To A Ip Ic
KP I (a—a2) oy —(a—a®) Ioy 0 0 3fom | —3Mom
PM Iy al gy al g, Tom 0 3 om 0
PN jN —aszM —aIOM '_il)M 0 0 —'BIOM
(a2—a)E,

jOM - 6Z"—l'ZZIM +2211V + ZOM +Zo[v+ 6ra

Ta6auna II-5

Boipawenns IId pacyeTa HampsiKeHH# DpH ABOMHBIX
saMBIKAHHfAX HA 3eMJI0 B cXeMe N0 puc. I1-19

0, | Ea—fom (@ —a) 21+
+aZy + ard]
Cummerpnuy- -
> Hble COCTaB- | v Toy [(@—a?) 2, —
Y Jsiomue Ha-| Yav \ .
E TIPS eHust —Q2Z 4y — a%ry]
!-‘ -
. U v —@Es+ jOM X
0
% XBZ' 4 2Zpy + 2ra)
% X .
&, UAV (l—az)EA"l‘ IOMX
=
oo X (321 + 3Z 4y + 3ra)
Dasprie HA- | .
TIPS eHns UBV 0
U (a—a2) £y + Ioy X
V| X (6234 8Z 4y + 3ra)
B i
g U,y | Ea—foml@—a)2—
8 —a*Zy — a*rg]
Cummerpuy- , —
. HbIE COCTaB- | [,y Toyg (@ —a®) 27 +
% JsOI e Ha- + azZ,y + ara]
% NP KEHAS
U: L .
& X (321 + 22y + 2ra)

2. PacyerHble BHIPaXKEHHS VIS CUMMETPUUHBIX COCTAB-
agomux Gasel A M NONHBIX 3HAYeHUi TOKOB H Hampsixe-
Hu# npueegensl B Ttaba. I1-4, I1-5 u II-6, TI-7 coomser-
CTBEHHO JIJf CXCM C OJHO- W ABYCTODOHHHM IHTaHHeM,
npudeM  JJIA  CXeMbl C  OJHOCTOPOHHMM  THTaHHEM
(pue. I1-19) Mecra saMblKanus Ha 3eMJI0 PacnoJaraloTces
Ha pa3MUUHBIX JIMHHAX, 4 [ CXeMbl C JBYCTOPOHHHM
muranueM (puc. T1-20) o6a MecTa SaMBIKAHHSI Ha 3eMJIO
JOJHOHDBL pacno.u-a.rarrucx Ha OJHOM HJH CMEXHBIX y4YaCTKax
ommo#t JsuHKM., Colemyer yuuTHIBATH, HTO K CXeMe IO
puc. II-19 Moxer OwbiTh npuBemeHa JoGag CJAOMHAA CH-

11—-2284

11 podorxcenue maba. IT-5

; o (1—a) E 44 Iy X
=
) AW | S (—32/3—3Z,y — 3ra)
= ®azubic na-
% NPAKEHHA | ry (@a2—a) E )+ 1y b4
@ BW
% X (— 627y — 3Z,y — 3rz)
£ .
~ Ucw 0
UIP Ea—Ioy (@a—a2)Z'
CumMmetpuu- | )
HHIE COCTaB- Usp Toy (@—a?) Z'y
JSolHe Ha- -
Q NPSAKeHAs . — @B+ Iy X
Py UOP
2 X 32"y + 22141 +Z oy +3r0)
e
m - -
g y (1—a?)Eg+Igy X
& Uap
% K (3Z'342Z yy+-Zppy -+ 3ra)
T n;;)ﬂ;;ﬂr:{a- Upp | Tom @Zyy +Zoy + 3ra)
U (a—a2)EA+i0MX
P X (62" + 221y + Zoy+37)
creMd, uMelolas paBHble 3. JA. C. HCTOUHHKOB NHTaHUA

npu J/HoGOM pPacHOIONEHHH MECT HOBPEXISHHS.

8. BuiBoj BbipaMKeHuil A3 pacHeTOB TOKOB Y Haupd-
JEHUA TPH ABOMHBIX 3aMbIKAHMAX Ha 3eMJI0 B Mpocted-
me#t cxeMe no puc. I1-19 npouspoauTca cremrylomiuM o06-
pasomM.

YuurbiBasi, 4o Ha ydacTke KP nporexaoT TOKH mps-
MO M OGpATHOR mOCJeAOBaTEeNbHOCTEH, a Ha Yy4acTKax
PM u PN — rtoxu mpsmoii, 06paTHOd ¥ HYJAeBOH nocaenp-
BATEJBHOCTell, W TP DaBeHCTBe CONPOTHBJeHUH TpAMOH
u oGpanHOit MOCTIeJ0BaTENBHOCTEl 3J1eMEHTOB CXeMbl, ypas-
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Boipawenuss NI pacyeTa TOKOB UPH ABOHHEIX

TaG6auna I1-6

Cnmme'rpuqﬂwe COCTABJAONUINE TOKOB
YyacTok . . Tok HyJeBOH
Toxr npsAMoil nocnezopaTe ILHOCTH [y OK 06paTHOH NOC/IeL0BATENbHOCTH [g nocse 10Ba-
T 6 1
TeJNbHOCTH g
[aZ”1 + (a — az) Z’”l] (a___ az) Z”’l —aZ',
KM I jOM Zh+ 2"y -z, - [OM 7' 27, + 7 0
N i AT oy =D+ a2 /
M ~—dom Z/‘ + Z"1+Z”’1 oM le + Z”1+ Z///l — oM
s . [(a — (12) Zy— 42203] _ ((l ___az) le + aZ'y
LN 1 ’ IOM Z,l +Z”l + Zh"l IOM Z’l +Z”1 -—i—Z"'l 0
My 1y aloy gy Loy
TaGauua I1-7 I1 podoancenne maba. I1-7
BerpaxkeHus Has pacyera HaupsmKeHud npH ABOUHBIX
saMBIKAaHMAX Ha 3eMJI0 B cXeme no puc. [1-20 B ]
) a—foy X
- U ’”
. Ey— Iy X v X Z"',(a—az) 2T,
U ’" Zh+ 2"+ 27"y N
X (Z, (a=a®) 2y +aZ" | )
1\ L, Yy
Zht 22 Cummer-
—— PHYHBIE Fou X
N oM
. i COCTaBJfA-| .
%ﬁﬁ:ﬁ: U @ az)zollt'f’ >:2Z" H;gﬁglﬂe Usw % (Z”’ (a—a®) Z'1+aZ', + )
| e o 1 1_ - 157 77 - ary
co}g{:igﬂ X(Z’lzrl + Z", -+ Y AL aer) XKeHnns Zh+ 2"+ 2,
=S
[} . . é
¥ —a2E Loy X . )
8 ) At o < —aE g+ loy X
|3 UGV >< p 22//1 -]-3Z”'1 + o = l:/
. V2L T . e W\ ( g, =381 22"
2 2 27" YA A o Z'”l_er)
-3}
X . =
g , (1—a2) E4 + foy X :
5 UAV = « .
o] 327, - 3Z2""1 = (A—a)Eg+1Igy X
X 25—, T 3y 5 .
Zh+ 22" T Usw 32"y — 3z
— 1= 1
- X (Z”'l Z’1+Z”l + Z'"y -—3f~
bashpie | |
Hampa- | Upgy 0 —
JKEeHHs Dasznne . ,
| Hanps- (a2 - a) EA + IQM X
. I XKeHus UBW 62/, — 37
(a—a?) Eg+Jou . 6L =327
X Z ]le+ Z":-I-Z"'; 3?’”/
U 1"’ ——
cv 32”1 + 621
ll e L ] 3
X (Z 17N F 272 + rM) [ch

158

3aMbIKaHMAX HA 3€MJII0 B CXeMe no puc. 11-20
Toku B dasax
ia Ip Ig

I_ . 22"1 + 3Z"’1 ] Z"l + 3Z"'l
—dom ZI FZ7 ¥ 727, ]OM 7+ 27 F 2, L A + 27 2

1, —1 32% + 27 —, 232
M Z'h+Z"+ 2 WM Zh+ 2"+ 2" M Zh+Z' + 2"

; 32"+ 2" 7 32y + 22"
oM Zr, -z Zry oM 7z, -+2", -+ Zrn, oM AR +Z7, +zl'"

3oy 0
0 —37 oM

E'A (a2 — a) 242"+ Z'"l)

]OM == (le +Z"l + Zn/‘) [3 (rM"I' 'N) + Z"o] + 6ZIXZIII1 + 2 "1 (Z’) + Z,"l)

ITpodosxncenue maba. I1-7  HeHue TafeHHA HANpPsKEHHH B Korype KPMNPK wumeer

CAeAYIOMUH BHJI:

Hanpsxenue B Touke Q

A oM Eg—Ec=2Z1(I"\g+ I"yp) +(Z py+r2) (i ma+omp) +
(a_az) Z’”I +aZ"'IZ' IV N . . . .
ZhE 22 \ VAP RVAT ) +(ZoM"|"n)]oM’—(le"]‘rn)(,mc+121vc)"'
Cuyver- Tom X — Qo +ra) loy — 2" (I" o + I790).  (T1-10)
pHYHBIE oM
cocTaBas-| [j —a 27! —alZ T v 1, b - -
olHe Vo X G )Zu ——m 1(Z’I‘lev) JIUBBL (l:lg;lrﬂsgmen;;? AR cxesu mo puc. [I-19 cupasen
HATIPS - Zh+ 2+ 2" A o
HKEHHS : Timp= lopp =Tops (tI-11)
— (I,2EA + IOM >< 1, _ 7 j
: we=loyc=Ioy=—"1Iys (11-12)
_-__—-__————‘ . 0] 0 »
X(Z’x +Zh+z27 ! M 1’lB+1'2B=I’B=1MB=3iOM; (11-13)
(1—a?) Eg+Ioy X o+ 1o =1"0=1yo=38 =—31y. (II-14)
29032/ 221 )2 Z]Y " W3 (I1-10) ¢ yuerom ([I-11) — (I1-14) momyumm:
7’5 -I—Z"x + Z"4 (a2 a)E =32/ 2(Z ¥
—a)Eg =321y +2(Zyy+1a) Loy +
-I-37M] +(ZQM+"H)jom+2(ziN+rﬂ)jOM+
. + (Zoy + ra) Loy +32"11 o . (T1-18)
o Tom X
asHble = .
Ranpa- ZIIV (B2 + 2Z'3) . N3z (TI-15) moxeT OHTb MOAYYEHO:
e L T 5
KeRHs X| 57 FZh+ 2" M ; ; (a2—a)E, .
B, + oM = AN T 627, 02,y Zogt 921y + Zoy+67n
2B A ST — #-19)
fou\ ™ Zh 25+
+/om Zh 2+ Ias onpefeneHdst CUMMETPUYHEIX COCTABASIOMUX TO-
ZIv (Z"F3Z""1) 7 xoB na yuactke KP pononnutenpio k (I1-13) ucnomb-
N 43 3yercs cieayloliee COOTHOEHHE:
— + 7", M .
['IA —_ I'.‘ZA‘ (I'l- 17)
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Puc. IT-19. Ilpumep cXeMbl CeTH C OJHO-

CTOPOHMHA TIHTaHWeM JAJS caydasi, KOrxna

MecTa 3aMBIKaHHA Ha 3eMJI0  pacnoJja-
raiTcd Ha pasauyHublX JHHHAX.

W3 (I1-13) u (I1-17) Moxer OblTh IONyYeHO:

I'g+1yp=arl'yy—al' ;= (a2—a) 1", = 3lyy.

(I1-18)

OTKYI4d
I a=(a—a2) [y (I1-19)
Irgg=—(a—a2) . (T1-20)

Hanpaxenus npsmolt ¥ oSpaTHoff mocaesoBaTesbHO-
crefl (aswl A B mecTe ToOBpemaeHus V onpelensiorcs
CleAYIOLIHM 03pasos:

UYIVA =EA _*(Z'IfllA +ZIM1‘:MA +rnillWA);
U2VA =0— (Z’Ii’zA + ZlMi IMA -+ rI‘IZMA)‘ (11-22)

Hanpsaxenue HyJeBo# nOGIexOBaTeNLHOCTH onpeje-
JAETCA M3 YCJIOBMS, YTO IMOJHOe HanpsxKeHue ¢asnm B
B touke V paBHO HYJIO, OTCIOJA CIGRYET:

(11-21)

Ugy =— (a2, 4 + aUyy »). (I1-23)
C ywerom (I1-11), (I1-13) u (II-19) BoipaxeHus
(f121), (f1-22) wu (I1-23) wmoryr ObiTo NpeobpasoBambl

caenylomuM o6pasom:
Upya=Es—Iyyll@—a2) 21 +%Z y + arg);  (11-24)
Ugya= o l(@—a2) 2/, — a2Z, ,y — a®rg];  (11-25)

Ugy = —a2E 4 + Ty BZ'1 + 2Z 3y + 2rg).  (I1-26)

Beipaxenuss AJns TOKOB Ha JPYyrHX Yy4yacTkax M Aad
anpsixKeHu#t B Touxax P u W BBIBOAATCA aHAJONHYHO;
ans rouku W —c ydeToM TOoro OGCTOSITENLCTBA, UTO Ha-
upsxenve ¢asbt C B 3TOH TOYKe DaBilo HYJIO.

Pacuernble BbipaKeHMA [Ji TOKOB M HANPSDKeHMi
npuseleHst B raba, [1-4 u I1-5.

4. BoiBo BblpaKeHMH HJsi pacdeTa TOKOB U Hanps-
WeHUH TIPH ABOUHBIX 3aMBLIKAHUAX HA 36MJIO s CXeMHl
C IBYCTOPOHHMM [HTAHHEM TPOM3BORUTCA  AHAJIOTHMYHO.
Pacuersble BhIpaX{eHMA AN STOrO CAyvYas TNpUBENeHb!
8 Ta6a. I1-6 u II-7.

Hcxons u3 BbipaxeHHil, mpUBeAeHHHX B Tada. I1-6,
MOXHO MOJY4uTb OTHOUIEIHsI MOJMHBIX TOKOB B (ha3ax.

HOna ydacrka KM cxemnl mo puc. I1-20 orsomenms
ToxoB das A u C Kk ToKy asst B, HauGoabwemy no a6co-
JUOTHOMY 3IHAYSHHIO:
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ARG AR

Puc. I1-20. ITpumep cxeMbl ceTH ¢ ABYCTODOHHHM NHTAHUEM IS CIAY-
yasg, Koraa ofa MecTa 3aMbiKaHWs Ha 3eMJI0 pPacnojaraloTes Ha

ONHOM HJIH CMEXHHIX Y4acTKax ORHOH JIHHHH,

I ’
KMA Z'"y 1 .
= — —_————— (n'263)
I 221/ +3Z”’ Zrn
K ‘ b2t
1
Ikme __ zng82ny 2
IKMB 22111 +32///l - + QZIII_*_SZIHI -
1
=1 —l——‘_‘—z,—,';lo (11-260)
2 '+'3 yAG
1

Hna yvactka LN orsomeHas TokoB ¢as A ® B
K TOKY (asni C, HaugbosslieMy 10 a6COMIOTHOMY 3Haue-

HHIO:
Iina Z' L.
S ol S —5  (I1-268)
1
.I_L[Y.B_._ 3Z'1+Z"1 . ]+_L._=
Itne 8204227 — — T3Zn422
=] + ———-Z—,‘w (ﬂ-261‘)
243 7

Hs ([1-26a) — (I1-26r) cnemyer, 4TO JUJIsi Y4yacTKOB
¢ Iy=0 cxempl mo puc. I1-20 oTHoOllleHHe TOKa B HENOBPEXK-
Nenuoit dase K HaunGoapllleMy TOKY B moBpexienHodl da-
se (I1-26a) u (I1-268) TeM GosbuIe, a OTHOLIGHHE HAHMEHD-
[uero K Hau6oJpllleMy u3 TOKOB B INOBpexJeHHHIX (¢asax
([1-266) wu (I1-26r) Tem MeHbue, ueM GoJblUe CONpPOTHB-
JeHne MeXJy TOuKaMu 3aMbikanus Ha 3emmo M u N
(Z”)) m 4eM MeHblle comporuBieHHe yuactka ¢ Jo=0
C NIPOTHBOTIONOXHONR CTOPOHHE! cxemsl (MJsi ysactka KM —
conporupienue Z”’y, a s ywactka LN — conpoTus/eHue
zZ").

B npenene, Korna conpotHsierue Z”’y uam Z’; paBHO
Hymo (6ecKOHeuHO Gosblliasg MoUIHOCTh CHcTeMbl L wmanm K
1 3aMblKaHHe Ha 3eMJI0 Ha WIMHAX 3TOf CHUCTEMBI), TOKH
B HeTMOBpeXHeHHo#l ¢ase M B OAHOH M3 MOBPEXKAEHHBIX
das Ha yuactke ¢ Jp=0 ¢ HPOTHBONOJIOKHOW CTOPOHHI
CXeMBb! JOCTMralOT 3HAueHHs, PABHOrO IIOJIOBHHE 3HAUEHHS
TOKa B Jpyroii NMOBpe:KAeHHOH (a3se 3TOTO yyacTka.

Ecau conporusnenuss Z”’y u Z’; 0LHOBPEMEHHO DPaBHBI
HYJIO, TO YKa3aHHbIE COOTHOULIECHUSA c»oﬁ.monaxorcn B
o6oux yuactkos ¢ lp=0. [lpu s3TOM, Kax chelyer u3
ra6a. I1-6, Toku Bcex Tpex ¢as Ha yuactke MN onuna-
KOBBl M PaBHBl TOKY lon.

OruomeHys TokoB no (I1-26a) — (I1-26r) wHe saBucaT
OT CONMPOTHBJIEHHI OTBETBJEHH! X MecTaM MNOBDeXAeHHH,
B YaCTHOCTH oT NEePeXOHbIX CONPOTUBJEHHH B Mecrax
noppexcuennit. [Tosromy (I1-26a) — (I1-26r) nefcTBuTeND-
HBl TaKXKe AJIA paAMa/bHOl CcXeMbl ¢ ABYMS TOYKAMH IH-
TaHuA NpH ABOIHOM 3aMbIKaHHM Ha 3eMJI0 Ha OTBeTBJe-
HHSX.



b. NPUMEP PACYETA TOKOB H HANPSOKEHHH HAPH
ABOVMHBIX 3AMBIKAHHAX HA 3EMIIIO

B kauecTse mpuMepa paccMOTpeH cJaydal, Korpa mo-
BPEXIEHHUsT pacnoJjaralores Ha ABYX PafMajbHBIX NHHUSX,
AMEIOLIUX 'OLHOCTOPOHHEE NMHTaHHe.

Cxema ceTH M TNapaMeTPH CXeMbl 3aMeLUeHHS MNpHBe-
aenpl Ha puc. I1-21.

Pacyetst npousseneHbl
ueiM B Taba. I1-4 u T1-5.

Tox Hynemoll ToOcCJeTOBaTeNbHOCTH Ha yuacTke PM
paBeH:

/

o0 BBIpaXKeHuaAM, nPHUBEACH-

(a"’-—-a) EA __
vV £ —90°-21 400 ,0°

~6-3,4,90°42.9,3 /90°+2-4,9 /90°+27,9 , 90°F
(—-W= 4054—180o a.
Tokn Ba ywactke KP (B HepasBeTBieHHOH uwacTH

ceTH).
Toxk npaMoit mocaeaoBaTenbHOCTH

In=(a—a?) 1oy =V3 ,90°-405 ,—180° =
=700 ,—90° a.

Tok 0O6PaTHOH MOC.1€10BATEJiILHOCTH

In=—(@a—a* lpy=—V3 ,90°.405 ,—180° =
= -— 700 £=90° a.

Tok HyseBOH NOCHEAOBATENBHOCTH Ha yuacTke KP
HE TIPOTEeKaeT.

Toxu B hazax
/’A =0;
I'g=3loy =3:405 ,—180° = 1215 ;,—180° a;
,"'C=— SfOM = — 3.405 £, —180°=—1215 /~180a.

Tokn Ha ywuacTke PM

Iiy=algy=1 ,120°.405 £ —180° =405 ,—60° a;
loy=a2loy =1 £240°-405 ,—180° = 405 , 60° a;
Loy =405 y—180° a; [ ppy=0; 10p =05

gy =31y =13-405 £—180° =1215 ,—180° a.

Toxu Ha yuactke PN

I y=—a2l=—1I £, 240°-405 /£ —180° =— 405 / 60° a;
Toy="-aly=—1 £120°-405 , —180° =
=-—405 L—-60°=4054120° a;
!0N=-‘—f0M=-—-4054_'1800 = 405 LO_O_ a;
jAN"—‘-"O;
Ipy =0
foy=—381y=—238.405 £ —180° — __ | 9;5 £ —180° —
= 1215 40°a.

) -
Wrre; AC95:2,2049 8%
VA
N
O=
By = “W0msicnbo
5am; RC-70; 2, =062 7?% ~

ABC

"lws\r

a) Hexodwasn cxema cemy

Tow;Laws Low
——

N/ 4w
2,n525,%492m ; 20y ‘”’-7"”?

K‘ ; J\f £
2,22, 234%0m .
! 3,—"'2?, Ifn}lzn;-iom
Il' 2 —’4& ‘IM

2.0 2, *030m0; 7, =27,90nae

5} Pocuernwon cxema

Puc. I1-21. Cxema ceTH M nmapameTphl pacyeTHOH CXeMbl
AJIsL IpEMepa pacueTa ABOAHBIX 3aMBIKaHHI Ha 3eMJIo.

N — MecTO MeTaJ/UTHYeCKOTro 3aMBIKaHWS Ha 3emuio dasbl C;
M — MECTO MCETANJNMUECKOTO 3aMBIKAHHA Ha 3eMmo ¢asm B.

Hanpﬂmeaue l'lpflMOﬁ NOCAENOBaTEJIbHOCTH B TOUKE
M — MecTe 3aMbikaHus Ha 3eMai0 (assl B:

= 21400 ,0° — 405 ,—180° (V'8 £90°:3,4 ,90° +
+1 ,120°.9,3 ,90°) = 15760 — j1 883 =

= 15880 L—6°49’ 8.

Hanpsixenne oGpaTHOH mocaenosaTesbHOCTH ¢asnl B B T0Y-
ke M

=405 ,—180° (V'3 490°-3,4 L90° —
— 1 £240°.9,3 £90°) =
= 5640 — j1 883 = 5940 ,—18°30 6.

Hanps:xenue HyJeBo# Tocaef0BaTeNbHOCTH askl B B TOU-
ke M

00M =—azEA + Zop (32" +2Z ) =
—=— 1 £ 240°.21 400 /0° 4405 /—180° (33,4 £ 90° +
£2:9,3 £ 90°) = 10700 - j6 850 = 12700 £32°40" ¢,
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Toxu wo yuacmee &P Harprycenus 8§ moune P

“"'-rl/v;Ig”

Toxy ~o ywocmre PM,
wonpaxenys 8 movxe M

Toxa wa guoscmee PN,
wonprwenul 8 moynxe N

Puc. I1-22. Bexropnble amarpaMMbl TOKOB M HanpsDKeHull Npu ABOMHBIX 3aMHIKaHHAX Ha 3eMio (ZAs mpuMepa pac-
yera).

IlpuMeganya
i B

eKTOpHble JHATPaMMBb! IOCTPOEHB! B MaciuTabe: HanpsxeHuUs—5 Ka/cM; TokH— 500 afca.

2. Mapamerpsl pacyerHodf cxeMrl MpHBeIeHE Ha pue. IT1-21,0,

Dasgnie Hanpsxenus B Touke M
Uppp=(1—a2) E, 4 Iy BZ't +3Z,) =
= (1—1 ,240°)21400 /0° +
4 405 L»-180° (3,3,449():_—{—3.9,3 4_9“(2)—_—
== 32 100 4 j3 080 = 32 100 45°30' 8,

Ugy =0;
Uepy=1(a—a2) E, + I3 (62'1 +3Z,p,) =
=V'38 £90°:21 400 4 0° 405 ,—180° (6-3,4 L 90° +
+3:9,3 £ 90°) =37000 ,90° _ 19550 £ 90° =
= 17 450 4991 8.

Hanpsaxenus npAMo#l, oGparHoff U HYJeBOH mocieno-
BaTeJNbHOCTEH, a TaKXKe ¢asHble HanpsiXeHHd B TOouke N—
MecTe 3aMblKaAusd Ha semio (aset C — paBHBI COOTBET-
CTBEHHO:

Upy=Es—Ioyl(a—a2) 2’y —a2Z ) =
= 21400 ,0° —405 ,—180° (V'3 ,90° —3,4 £90° —
—1 £240°.4,9 £.90%) =17 300 - j990 =17 300 ,3°17’ 6;
Upy=loyl(@—a2) 21 +aZ ) =
=405 /—180° (VT £90°:3,4 £90° +
+1 £120°.4,9 ,90°)= 4100 4 jO90 = 4220 , 13°35' ;

Upw=—aEq —Ioy (32's+2Z)y) =

= —11]20°-2l 400 40" — 405 £ —180° (3-3,4 490° +
+2.4,9 499:) = 10700 — j10 400 = 14940 [ 44°1Y ¢
162

Upw=0—0a)Ey + Toy (—32',—3Z )= (1—
—1 /120°)-21 400 /0° + 405 /—180°(—3:3,4 £ 90°—
—3-4,9 /90°) = 32 100 — j8 400 = 33 200 / —14°40 5;
Upy=(a2—a)E 4 + Iy (— 62, —3Zy) =
=V'3 ,—90°.21400 /0° +
+ 405 /—180° (— 6-3,4 / 90° —3-4,9 /90°) =
= 22800 /—90° &;
UCN =0.

Hanpaxenus npsamoit, o6paTHo#t ¥ HYJEBOH mocxeno-
BaTenbHOCTEH, a Takxke (asHble HANPAKEHUS B Touke P
cxembl (B Hayajge IOBPEXACHHBIX JHUHHII) COOTBETCTBEHHO
paBHLL

Up=Es— foy(a—a?) 2=
=21400 /0°—405 /—180°-¥/F 4 90°3,4 /90°=
— 21 400 — 2380 = 19 020 &;
Upp=Ioy(@a—aryz’y=
— 405 4 —180°-¥'5 /90°:3,4 ,90°=2380 6;
Ugp=—aE g - Loy (32 22,y + Zyy ) =
——1 /240°-21400 £0°+ 405 ,—180°(3-3,4 ,90° +
+2.9,3 £90° 27,9 £ 90°) = 10700 — j4 450 =
= 11600 /—22°35' &;
Upp=(—a?)Eg + Loy 321+ 22,y + Zoyy ) =
=(1—1 /240°)21 400 /0°4-405 /—180%3-3,4 ,90°+
42.9,3 /90°+ 27,9 ,90°) = 32100 — j4 450 =
= 32400 4—4°IO' 8;




Upp = Toy 2Zyy +Zom )=
=405 /—180°(2-9,3 ,90°+427,9 /90°) =
=18820 /—90° §;
Ucp=(a—a?) Ey + Ty (6214221 +Zoy ) =
=3 /90°-21400 /0° 4405 ,—180°(6-3,4 90+

+2:9,3 /90°4 27,9 £90°) = 37000 /90° —
— 27100 /90°= 9900 ,90° 6.

Ha puc. T1-22 npeactaBieHbl BeKTODHEIE AHArpaMMbl
TOKOB M HANpsKEHUH, HOCTPOeHHble Ha OCHOBAHHH pe-
3yJbTATOB HACTOALIEro pacuera. Ha muarpaMmax AaHbl Kak
CHMMENpUYHLIe COCTaBJAfIONHe, TaK W TOJHble 3HaYeHHS
¢asHbIX TOKOB H HalpsKeHHH.

ITPHJIO)KEHHE X!

BJUSAHUE YCTABKY PEJIE CONNPOTUBJIEHUS HA 3HAYEHHE
E'0 TOKA TOYHOW PABOTbBI

A. OJHO®A3HOE PEJIE COIIPOTHUBJEHMHS, BKJINYEHHOE

HA JIHHEUMHOE HANPSOKEHHE H PA3HOCTH
COOTBETCTBYIOIUX PAZHBIX TOKOB (PEJE THIIOB
KPC-111, KPC-112, KPC-131 © KPC-132)

[TpuHuynua/ibHble CXeMbl BHYTDEHHHX cOefuHeHHH pe-
ae tumop KPC-111, KPC-112, KPC-131 u KPC-132 npu-
BefeHsl Ha puc. 11-23.

Ina ycaopuit cpabaThiBaHHS YKA3aHHBEIX peJjie CONpO-
THBJEHUs YpaBHeHMe MOMEHTOB, JEHCTBYIOUHX Ha IOA-
BUAKHYIO CHUCTEMY peJie, HMEET BHA!

'_m[IVU'x—_k’j :|'[71\/Z;+k” ]=Muex, (11-27)

G) Pene KPC-131 u HPC-132

8) Pese kPC - 121

Puc. I1-23. [MpunuunuaabHble CXeMbl BHYTPEHHMX COSXHHE-
HUH pesle CONPOTHUBJEHHUS.
I u Il — o6MOTKM HHAYKUMOHHON cHcTemnl pene; [II m IV — aBro-
rpakchopmaropsl Hampsxenus; V u V/ — tpancpeaxrope; VII —
aKTHBHOE COIPOTHUBJCHHE, oGecne'mBaIOmee yroan MaKCI'IMaJIbHOﬁ
YyBCTBHTENbHOCTH.

rae { }+[ ] —amax ckanspxoro npousserenus;

U — BekTOp TmOABONMMOIO K peJie BTOPHYHOTO
_ HanpsuKeHus TPAHC(HOPMATOPA HampsKeHHd;
I — BeKTOp NMOABOAWMOrO K pejie BTOPHYHOLO TO-
.. . . Xa mpancdopMaTopOB TOKa;
ki u kyl — sropuuHele 3. 4. c. o6Morok V u VI Tpanc-
peaxkTOpOB pesie, AeHCTBYIOUINE COOTBETCTBEH-
HO B KonTypax obmorok I u Il wnpykumen-
HOH CHCTEMEL pedle;
N m Ny — orHOlleHWe NePBHYHBIX BHTKOB aBTOTPAHC-
dhopMaropoB HaNPAXKEHHA K YUCAY BTOPHY-
HBIX BHTKOB, HCIIOJb3yeMHX COOTBETCTBEHHO
B KOHTYpax obMorox I m Il uuaykumoHHOM
QHUCTEMBI peJie;
Myex — MEXAHUUGCKHE MOMEHT;
m — KO3(UIHEHT NPOMOPUHOHANBHOCTH MEXKIY
HaMpsKeHWEeM W MOMeHTOM Ha peJe, o0y-
CJIOBJIGHHBIM 3THM ‘HanpsAKeHHeM.

JleBas uwacte ([127) mpemcraBasier cofoil ckaApHoe,
a He BEKTOpHOE MPOMSBeleHHe B CBSI3M C TEM, YTO B pac-
CMaTpPUBAEMEIX DeJié CONPOTHBJIEHHS BEKTODH TOKOB B 06-
MOTKaX HHAYKIMOHHOH OHCTEMBI CHEBHHYTHI Ha yroa 90°

Ycnosue cpabaThiBaHES pesie B Clyyae, KOTAa COMPO-

)
THBJIGHUE, TIOABOAEMOE K pejie, uMeeT yroa (¢, =U/1),
paBHBI YIIY ¢, BeKTOpa k;, KOTOPOMY COOTBETCTBYET

Touka A Ha XapaKTepucTHKaX CpabaThlBaHus peJe, I0Ka-
3aHHRIX Ha puc. I1-24, 6es yuera Myex HMEET BHA:

U .
[W;‘—k;l ] =0,
OTKyLa .
. , i9A
=1 U _ 21 _z:e™ .98
Ny | N, N, ( )

Touke 5 (ma puc. [1-24) cooTBeTCTBYET yC/aOBHE

[—g;+k,1]=o,

OTKYZa .
i 1T U __ 2
PTTN. T N: =
j 80° ji
=..2="1(“+1 )z . (T1-29)
N. N

Ins yenoenit, KOTia K pese TMOABOAKTCH TOK TOUHOM
pabotet [ = [fpr u pp=0¢,,
Upa=009Z1ys=0092:6 %4 10  (I1-39)
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a)Zapawmepucmuna cpabamsibanus pene conpomubaenun
8rnoyennozd Ha odwo Hanpaicewue u coombemcmBysouiud
odwoumennsic  mox , 6 obuuem bude (cm Bpipace nue //7-2?)]

Y] Vi
A 4
Z=JQ_N
? LN
Zephe
b &

) Pere KPC -1 npu omeymem-
buu cmewenus U pene KoC-12
*/

&) Pene KPC-111 npu wanuvuu
CmeweHuR

&) Pene KPC-131 « wPC -132.

Puc. IT-24. XapakrepucTHku cpaGaTblBaHHsi pejle COINpO-
THBJICHHS.

IIpa stom ¢ yuerom (I1-28) — (11-30) ypasrenue (I1-27)
NMPUBOXKUTCHA K BUAY

O,Qz.eﬁm Tpx _ z,eim T %
—m N: M

To J
Aip.'r 414 ¥4 jp.'r —M
2 N2 - MeX»

m
NyN. (zllp.'r —_ 0-9211;;_-1-) (szp,;- -+ 0’92’111;.1-) = Muexs

M2 2 22 =
N;Nz Ip.T Zl 0,1 (2‘ +0,9) Mmex’

10Muex

OTKyAa, TPUHAB 060O3HAUECHHE l/ =4

_E_ NN
2, 23/2: 40,9 °

HOnsa pene mamos KPC-112 p KPC-111 mpu orcyr-
cpBuH oMmeltenus (puc. [123,a u I1-24,6)

N1=N2=N; 21=‘-22=2=N20,

Tpx— (11-31)

DA® 29— yCTaBKa pesie Tpu N=(l, onpeneaseMas JUCAOM
HOMOJNB3yeMbIX [epBHYHBIX BHTKOB TPaHCPEaKTOpOB peje
VuVIL

164

YunteiBas aro, u3 (I1-31) moxuo monyuuTh:

—— %
- 20'1,38 *

Canesyer OTMeTHTb, 4YTO Jp.p ANA pese THRoB KPC-112
1 KPC-Ll1 mpy oTCyTCTBMH OMEIUEHHS, OnpefenseMbiii No
(I1-32), me saBucuT OT yria @p. YKasaHHOe TaKXe BbiTe-
KaeT U3 CNPYKDYPLl IPHBELGHHOr0 HUXKE 'YPABHEHUS MOMOH-
TOB B YCJA0BUAX ‘CpaﬁaTbIBalﬂiPIﬂ leaGa'H-Hle pedie, monyqen-
Horo M3 (I1-27) ¢ yuerom

’é;zkz:.k )44 N|=N2=N:
v v, ..
—_m [W——kj ]'[T+k1 ]=M“ex,

I'p. (11-32)

OTKYJlA

Uz
.—m('ﬁ‘z'”k212) =Mmex- (H-33)

Jns peae tuma KPC-111
(puc. I11-23,a m I1-24,8)

Ni=No=N; Zy=jx|; Zo=jxs; x1=Nxy;

npH HadKW9IHd CMellGHUT

Xa=Nxo,

TRe Xor M Xgo — YCTaBku pesie mpu N=il, onpenenseMsle
YHCJIOM HCOMOJB3YEeMBIX NMePBHUYHEIX BHTKOB TPaHCPEaKTOPOB
V ¢ VI pese.
YuuteiBas 310, 3 (I1-31) MOMNKHO HOTYUHTS:
a

T
Xo1 VU- +0, 9
OMelleItid  XapaKTepuCDUuKH,

Ip.= (I1-34)
rfe o — 3HaueHHe
xz/xl.

angﬁgxemue (I1-34) nmaso ana caymag, Xoria @p=
=Qa=N.

Kax moxasamm pacueTbl, I[TPaAKTHYECKH H3MEHEHUeM
Ip.» mpu uaMeHemuu yria @p naa pene tHna KPC-111
MOXHO TpeHebpeyn.

Ws ([1-32) m (71-34) Mmoxer ObiThb IOAyYeHa 3aBHCH-
MOCTb TOKa TouHON paborbl pene KPC-IIl mpn Hanwunu
oMelleHust [px OT TOKa TOYHOH paGoTBl 3TOro ‘pesie Wpu
OTCYTCTBHY cMmelenus ['p.r, 3HAUOHHsT KOTOPOro 1/ pas-
JUYHBIX YCTaBOK JaHbl B Tabu. 15, ¢ 'yyeroM ToOro, 4ro
Zo=j%on;

paBHoe

1,38
=l on

s (11-32) u (T1434) caenyer, ¥mo ‘TOK TOWHOH PaGOTH
YKa3aHHbIX THIIOB ipeJe He 3aBUCHT oT M.

Has pene mumos KPC-131 w1 KPC-132 (puc. I1-23,6
u (124,2)

(11-35)

Ni=N; Ny=1; z;=2=Nzp; 2,=0.

YuureiBass 370, u3 ([1-31) MOXHO MOJNYYHT:
I 1,05a
P 2o 17-[7

Bepaxenne (I1-36) maercs Aas cnyyasi, Koria Qp=
=@Aa=QPmaxc.u, '€ QPmaxc.a — YOI MaAKCHMAJbHOH qyB-
CTBHTE/bHOCTH.

Tlpu N=1

(11-36)

1,05
20

. (11-36a)

p.T0 =

Us (11-36) u (T1-36 a)
1

Ipr=1Ip.xo ‘V—ﬁ . (1-37)

Hs (I1-37) crnenyer, 4To TOK TOYHOH pabGOThl yKasaH-
HBIX THNOB peJe YyBeqHYHBAeTcs fpH yMeHbimemun N.



B. TPEX®A3HOE HAINPABJIEHHOE PEJE
CONPOTHUBMAEHHS, BKIHOYEHHOE HA LBA
PABHCHMEHHBIE HANPSHKEHUMA W COOTBETCTBYIOUIHUE
UM TOKH (PEJIE THIIA KPC-121)

Ipunnumiaaeyad cxeMa BHYTPEHHUX COefMHeHUH peje
runa KPC-121 npusenena Ha puc. [1-23,8.

Hast yonoBul cpabaTHIBAHUS YKa3aHHOTO DPeje COMpPO-
THBJIGHMS yDaBHeHHE MOMEHTOB, JNEeHCTBYIOIHX HA II0JBUXK-
HYIO CHCTEMY peJle, UMeeT BHI!

Ung . ., Upe . |,
m( =kl — 1p) ]-[—ﬁg——k(leIC) jl=
(11-38)

[ 1:[ ] —3BaK BekTOPHOro NpPOU3BEREHUS;

U,p v Upgp — BEKTODHI OOBOAKMEIX K Penie BTO-
PHUHBIX MEXAYPasHbIX HaNpaxe-
. . . HE# TparcopMaTOpPa HATIPS K CHHUS ;
iA — Igu Ig—1I,— BEKTODHI MOABOMUMbIX K PeJie pas-
HOCTell BTOPHUHBIX (DASHBIX TOKOB

TPaHchOpMaTOPOB TOKA.

Ocranbuble oGo3Hauenns B ([1-38) Takume xe, Kak B
(I1-27). B (I1-38) noJioxuTenbHOE 3HAUEHHE MOMEHTA TPH-
HATO NPY OTCTABAHHA BEKTOPA

. U
_ Yasn
U=

== Mmexs

rae

—k(l4—1p)

OT BEKTOPa

. UBC . )
Uy=—x——k(lg—1I¢).

B macrosieM TpHIOKEHHH TOK TOUHOH paGoThl pene
KPC+121 ompeneeH TONSKO 1 OWTYYaeB BaMbiKaHHH MEX-
Ay AByMs Gasamu, XJA HeHCTBHS JIPH KOTOPHIX YKasaH-
HOoe pesle B OCHOBHOM IIPeAHAa3HaYyeHO.

YenoBue cpabaTbiBaHHA DPeje MPH 3aMBLIKAHWH MEXKAY
q)asallw“ BucCu IpH Pp=0Pmakec.u 6es yueta Mmex uMme-
eT BUA:

U oL,
[ Tk (fy—1¢) } —o,
OTKYAA
. 1 UBC . Zy - zyeﬁpmaxc.v
k=TjB_1.C =N = N ,  (I1-39)

rie 2y — ycraska pele conporusaenust KPC-121.
[Tpu savbikapuun Mexay ¢asava B u C aas ycnosuit
cpaGathiBaBna peie B cayuae, korma Jp— o= Iy

H ¢p==9Pmaxc,1» HMEET MECTO
UBC = O,pr,TZy = 0,91p.12ye"°“a“°-". ([‘[_40)

Ha puc. T1-25 mpusegexsa AnA pacoMaTpuBaeMhIX V-
JIOBMH BeKTOPHas AuanpaMMa ITOKOB M HANPIKEHUH B Me-
CTe YCTAHOBKH 3aILHTHI (OKA3aHE! ICNJIOUIHBIMY JIHHUAMHU)
M KOMIEHCHDOBAHHHIX HANDMKEHHHA, MOABOAMMBIX K peJe
(moKasaHbl MYHKTUDHBIMY JHHUAMY), TOCTPOEHHAS C yye-
tom (I1-39) u (T1-40).

N3 ykasanHo#t BeKTOPHOH AHarpaMMbl CJIeLYeT:

.

. U,BC _ I]BC zye]?makc.q
yUn="N "N T W
; jo jo
) 0’91 T 2ye iMaKc.1 Zve Makc.‘li .
Xg—1T)=—"—""F =
: F (@ya +180°)
] 2y Marxc,q
=0, ———p ; (I1-41)

Ung=Uag (1512, ¢

Use-UgelIpZ) 2,

Puc. I1-25. BexTopHasi AuarpaMMa TOKOB M HaTPSIKEHHH
B MECT¢ YCTAHOBKM 3allHTH H KOMIICHCHPOBAHHBEIX Halps-
JXeHHH TIpH 3aMblKaHHu Mexay ¢asamu B u C npu

18—10=1p.1~

6) ¢ A0CTaTOYHOM CTENEHbI0 TOYHOCTH MOKHO NpPH-
HUMAaTh:

6 = 90°, (11-42)

rie 8 —yroa memny sexropamu U’,p u U’p, npr otcra-

Bannu Bexropa U’,p o Bexktopa U’p, &
o Usp 1,504

- N N -

(T1-43)

C yuerom (T1-41), ([1-43) suipaxenne (I1-38) npuso-
JIUTCST K BHAY

1,5U(p O,I!D.sz _

m N N Mex)
10Myex
OTKYZa, OPHHAB OGO3HaueHHEe 1,50, =b
bN?2
Ip.’l‘=?y—_'

[ockonbKy zy ==2zye (TAe 2Zyo— ycTaBka peie 1pm

N =1, onpenensieMasl HUCJOM TEPBUUHKX BHTKOB TpaHC-
PEakKTOPOB peJie), M3 MOCHENHEro BLIPANKEHHA JONYYALTCHA:
1 oN [1-44

P = ([1-44)

HpH N == [p,'ro = Zyo . (H'45)’
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HUs (I1-44) w (II1-45) Ip.o=1Ip.oN. (11-46)

Hs (I1-46) caenpyer, uto TOK TouwHOH paboTh yKazaM-
HOTO THIIA pejle YBeJHMMBAETCH MpH yBeaHueHuu N.

Ilpn 3aMbikKanuud Mexnay dasamu A w4 B TOX ToumHoil
paborel MoxKer Onith ompeiededr no (II-44)—(I1-46).

Ilpu 3amuikanuu Mexay ¢asamu A u C BBHAY OoJee
3HAYUTEJBHOrO BJIUAHHMA YIJIOBHIX MOTPEINHOCTeH TpaHc-
(hopMaTOpOB HaMPAKEHUA TOK TOYHOH pabOThl MOMKeT ObITh
OOMbIIEM, 4eM NpH SaMBIKAHHAX Mexkay ¢asamu A u B
nm B u C.

IIPHJIOJKEHHE XII

NOCTPOEHHE XAPAKTEPUCTUK JJIS1 OLEHKH NMOBEIEHHSI
TPEX®A3HOIO U OAHO®A3ZHOIO HAINIPABJIEHHbBIX PEJE
CONPOTHUBJIEHHUS NPHU ABYX®A3HBIX 3AMBIKAHHUAX,
COIIPOBOXJAIOUINXCA KAYAHHUAMHU

A. TPEX®A3HOE HANPABJIEHHOE PEJIE CONPOTUBJEHHSI

Ias oueHky MOBe#eHUsl PACOMaTPUBAGMOro peJie TPH
KOPOTKUX 3aMbLIKaHHfAX, CONPOBOXKAAOLIUXCA KadyaHusaMY,
LleJlﬁOOOﬁpaSlHO TIOGTPOUTD xapamepﬂc'rmu peJje B KOMI-
JIEKCHOH IWIOCKOCTH NapaMerpa OTHOMeHHA 3. A. €. 3KBH-

BalleHTHBIX HcTouHHkoB Er/E11.
Huke ngag ©mnoeo6 [ICCTPOEHMA ITHX XapaKTePHCTUXK.
Kax wusBecTHO, ofllee BbipaxeHHe A MOMEHTAa Ha
peye ¥MMeeT BUL:
M=|U":2—|U" % (11-47)
rae

U;:UI—Zin; U’2=02—Zyi2 (11-48)

———dx)

a) Kemnnencros cxemo nocredobamensrocmed npu
Soresixaruy mexdy dbyms @osomy

o %

6{) Komnnexcnan cxere nocrelobomenrbnocmey npu
mPexX@PAIMOM KOPOMNOM 3QMNKCNYY

51(& Ly ] 2, é}fﬁ

8) Komnnencron cremo notmedobomesonocmed
npu samoixanuy HMyx o3 no 3emprg

. 2 ,
£, ? I
20}

Y Komroerenas cxema nocnedobomensocrmed
ADU 30moIROHUL 00NOU PR8I NG 3EMAK

™y

7

Puc. IT1-26. Kommekcuble cXeMbl Toc/ei0BaTeIbHOCTEN IpH
PA3NUUHBIX BHAAX TOBpexAeHHH,
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u Uy; Ug; Iy; I, — nanpsxenua u Toku npsiMoii 1 o6pat-
HOH TOCJHE/0BATE/ILHOCTE B MecTe YCTaHOBKH peje; Zy —
CONPOTHBNEHHE KOMIEHCAIuH.

Tak xax B (I1-47) BxoAAT abCOMIOTHBIE 3HAYCHHS HA-
IpSDKeHUi OT/e/bHLIX OCHe0BaTeNBHOCTEH, IoBe/leHHe pe-
Jie He SaBHMCHUT OT TOTO, KaKHe (Hasbl yiacTBYIOT B JAHHOM
Brjle MOBpeXAeHUM.

IIpencraBus pasHocts KBajgpatoB wmoxyJelt  (I1-47)
KaK CKaJIsIpHOE TIPOU3BEJEHHE CYMMBI BEeKTOPOB HA HX pas-
HOCTb, MOXKHO BBHIPA3UTh MOMEHT Ha pelie CleLyOIEM 00-
pasom: . ) ) .

M= (U407 U+ U5 (11-49)

OmmennM, yro (m3HIecKOe MPeiCTaB/eHne O MOBele-
HUY peie IPH PasMUHBIX BUJAX KOPOTKHX BaMbiKaHKH
MOXKHO JIETKO TIOJYYHMTbh 3 DacCMOTPEHUA KOMINIEKOHBIX
cxeM nocienosatesbrocTed (puc. JI-26).

Cxema puc. [1-26,8 nas cnyuas saMblkaHus ABYX (a3
Ha 3eMJI0 MPH Npefe/bHEIX 3HadeHusAX Zpy =0 u oo mpe-

BpallaeTcss COOTBETCTBEHHO B cxeMmy puc. [1-26,6 pnascuy-
yas  Tpex(dasHOro KOPOTKOTO  3aMblKaHHA H CXeMYy
puc. I1-26, ¢ mna cayyas 3aMbiKasus Mexay HByMs (a-
3aMM; TOYHO Tak Xke cxema puc. [1-26,2 past ciyuass sambl-
KaHMs OfHOH (ashl Ha 3eMu0 TpH Zgp = 0 B co npespa-
maeTcd COOTBETCTBEHHO B cXemy puc. [1-26,¢ mu B cxemy
CHMMETPHYHOTO HArPY3OUHOrO pexRuMa.

[Tockoabky mpH CHMMETPHYHBIX 'YICJIOBHAX mpexdasno-
IO KOPOTKONO 3aMbIKAHHS WIH HANDPYSOYHOTO pPeXHMa, Kak
Buitekaer w3 (I1-47), pedie He cpabaThiBaeT, TO B Peanb-
HBIX CJIyd4asix, KOIA Zoy HMeCT KOHeuHOe 3HadYeHHe, pete
obecreuuBaeT MEHBILYIO YYBCTBHTEJIBHOGTh TIPH 3aMBIKA-
HUSIX ©Ha 3eMVIIO, MeM [pH 3aMBIKAHUAX MeXAYy HAByM:
thazamu.

Huxe pacoMavpuBaercs ©nocod MOCTPOSHHS XapakTe-
PHCTHK TpeX(da3HOro HaMpaBJeHHOTO pejie COMPOTHBICHHA
NpH 3aMBIKAHUK MeXAY ABYyMA ¢asaMu, NpuieM JJIsl yOpo-
LIGHHS TPHHSTO 'PABEHOTBO COMPOTHBASHUE MpPsAMOH u 06-
paTHOH moc/emoBaTe/IBHOCTeH OTHENbHBIX YYaCTKOB.

Tlpu saMbiKaBWM MeXAY ABYyMA (azaMu B IPAMOM
HanpaBJaewuu (puc. 67,0) mnepBbiit MHoxurean (I1-49),
IPeACTaBASIONIHA €000 KOMNEHCHPOBAHHOE HanpsKeHHe
HeNnoBpeXJeHHOH (asbl, HMeeT BHI"

. . VA VA .

Zio+Zy \ . : .
+(‘—Zl—") Eyn=(1—my) E; + myEy , (I1-50)
rae
Ziet2Z
my = _lcz"'% (11-51)



Bropoit mHoxuteap (I1-49), npomopuHoHabHbiE KOM-
TIEHCHPOBAHHOMY HAaMPSIXEHHI0 NeT,1d KOPOTKOTO 3a)MbiKa-
Husl, UMEeT BHI;

.__le _&_U/z-_::_lc*——_zi_ EI’ ([‘[_52)

rae ZK—COHPOTHBJIGHHG OT MecCTa YCTAaHOBKY 3aLLUTLI A0
TOUKHA KOPOTKOTO 3aMblKaHUfA.

Hoxcrasaas (I1-50) u (i1-52) B ({1-49), noayuzew:

. . Zv'_‘ZK o
M= [(1 —my) By + ms Ey] [(2‘77) El]=

o= Zy"—‘ZH 1 E'_I.
[<Z;c +Zx > (1 ——my>En]><

o

Xl ! +—m’——]- (1-53)

EH 1 —my
Touro Tak ke MOXKHO npelcraButs (I1-49) ans cayyas

3AMBIKARMA MeXIy IByMst (asaMH B o§paTHOM HaNpaBieHHH
puc. 67,a, caepyomum oSpasom:

w= |- () (72 ) |

E
L+ ~m"—y] . (I1-54)

B o6urem ciyyae MoMeHT Ba peiae MomeT GuTh npes-
CTaBJIeH CJIEAYIOLIMM 06pasoM:

ME=[F 5 (Fos —F )l [Fos — Fp). (11-55)

[pumenureasro k ([1-53) umeem:

ny

. 1 . .
Foo=—; FA=0; FB=—
EII !

. Zy—Zs 1
FAB:(Z,i-pZR)(l—my)' (1-56)

Hns cayuast KOpPOTKOro 3aMbikanuss B 08paTHOM Ha-
npasiend MomeHnT mo ([1-54) Moxer 6mTh TNpejacTasied
o6o6wenHo ananorsuno (I1-55) caeayomum o6pasom:

M= [—F g} [Fos — Fgl, (M1-57)
rue .
- EI : my
Foo=% Fp= "1y

. 1 Zx +Zy 3
ch:(l—m,.) ( Zi—Zie+2x) (I1-58)

[ToxaxkeM, MTO XapaKTeDHCTHKA cpalaTbiBaHUA _pelle,
MOMEHT KOTOPOTO mpencTaBieH B OOLLeM BHIe (T1-55),
mpefcTaBaser co6oli okpyxHocts, a (I1-57)—mnpsmylo.

TIpexacrasum (I1-55) B caenyiowmeM Buie:

MZ[F 45 Fi] [Fyj] = F 4pFyFyy cos (& -+ 945), (11-59)
rae

Fy="Fos—F 45 Fyy="Fos—Fp (11-60)
H L]
o= gy — oy = arg Fy—arg Fyi ¢ ap= 218 Fup- (T1-61)

% g
N
) AN
:l:(Fdﬁ-‘ﬂ N \
£
4 \
c N .
T
fg %
Fob
{(¥.-% ¢ .
(4% g(FusFe)
7
Puc. 11-27. BekropHas nuarpamma BeanuuH B ({1-59)—
(T1-61).
2/ ¥
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&' 74 T
4 £ =?I-¢g‘~"-90{?'m
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fg
.
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Q s’
. ] .90‘#”
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Puc. TI-28. TlocTpoeHHe XapaKTepHCTHKH CpabaThiBaHHA
B BHIE OKPYKHOCTY Ha KOMILIEKCHOH mIocKocTH 1o (T1-55).

B coorsercreun ¢ ({1-59) u (I1-60) BuaHo, uyro pese
HAXOAMTCA HA IPaHH CPaGaThiBaHUS, €CJH

F06=PA WIH 15.06=153, (H-62)
a TakXKe ecqu
cos (@49, =0 (11-63)
UAH
a=+490°—¢,p (0 =-90°—0,p5
gy = —90° — ¢ 4). ([1-64)

Yeaopusa ([1-62) u ([1-64) moryT ObITb TPEACTABJEHE!
rpauuecKy, €c/H y4ecTb, uTo BEKTODPH F; u Fyy  (I1-60)
COEPXKAT OGILYI0 COCTARIAIMIVIO Fo6, MEHTIONIYIOCH IO
3Hayesuio W yray. Ha puc. I1-27 nokasano mocTpoesne

] L]
BEKTOPOB F; 4 Fy; OTHOCHTenbHO Hadana Auarpammsr O,

TeoMeTpHueckoe MecTO TOueK, XapaKTepusywliee
ycnosue cpaGatbiBanus, copepxur Tourd Op u Op KOHHOGB
BEKTOPOB FA " FB ¥ BEPIUMHb yIJd & MOCTOSHHOrO 3Ha-

YEHHA MeXIy TepeMeHHslME BexTopamu Fy u Fyp  (I1-64).

VKa3aHHOE reOMETPHUECKOe MeCTO TOYeK BEPIMHHHI YIVIOB
TIOCTOsIHHOTO 3Hayeruss (Ha puc. [1-28 o/ u o’’), ommparo-
muxcA Ha 3afamnylo Xopay O;0;; (puc. I1-28), mpeacras-
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Puc. I1-29. IlocrpoeHHe XapaKTepHCTUKH cpaGaThiBaHUA
B BHlle NpAMOH Ha KoMiIeKkcHOR miockoctd 1o (I1-57).

asieT cnGoil myrd OKpyKHOCTH; B cooTBeTcTBuu ¢ ([1-64)
yKA32RALIE AYrH ABIAOTCA JBYMsS JOMOJHSIOWMMH ADYT
Jipyra uacTAMH OAHOIH OKPYXHOCTH, colepXamleill Xopay
0,0y (ua puc. I1-28 tpeyroasuuky 0,00y u 0,0"x0y).
Hentp oxpyxHocTn onpeneasieTcs rpa(uuecky mo Clenyio-
UIHM COOGpaXeHUSM, BhiTeKalomuv uz puc. [1-28. Tlpu me-
peMewenud Toukn O'x B Hampaeaesun K Touke Oy Tips-

Mas F’; B mpeAeae 3aHuMaer noxoxesne xopasl 00y, a

npamas F"]I -—KacaTeJbHOR K OKDYXKHOCTH B Touke Oy

OTciofia BEITEKAET, YTO LUEHTDP OKXPY:KHOCTH JEKHT Ha
npsanol MN, mepneHOUKY/JIAPHOR K yKasaHHOH KacaTeJbHOMH
B Touke Op.

Takum 06pasoM, LUEHTP OKPYKHOCTH JIEKHT B TOUKe
nepeceuyeHuss NepHEeHAHKyAspa PQ, INPoXoAfILero yepes
cepepuny xopaet O[Oy u mpaMoi MV, pacnosomxerHol mox
yraou ¢ px 9Toit Xopne. CnenosaTelsHo, 14 TOCTPOEHHS
xapaxtepucTuku Tpedyercst sHaTe KOHUM Op u Oj XOpALI

OKPYKHOCTH {T. e. FA " FB), a TaKkme yrox ¢ 4 (puc. I1-28).

IMokaxkeM, uTo HJjsi cCiIyyass, pacCMaTpUBaeMOro Ha
puc. T1-28, xorma 0°<@az<+90° obnacte cpabarniBadus
peJie JIeXKUT BHe OKPYMCHOCTH. [LeHCTBHTENIBHO, JJISI TOUKY
0"y, Jemxalled BHe OKPYMHOCTH, M3 TPEYroJIbHHKA
0101:0"y BunOHO, 4TO0 @+ @an<90° B COOTBETCTBUH
c (T1-39) pene mpu sToM cpabaThiBaer. K amasoruusHoMy
BBIBOAY MOXHO IpHHTH mpu 0°>@ap>—90° Tarum o06-
pasoM, o6aacTb cpaGaTeIBaHUS JEHUT BHE OKPYKHOCTH

npu
+90°>¢ 4 5>—90°. (I1-65)
AJHHJIOIWI'-IHO ‘MOKHO YCTE@HOBHTDb, MTO OpH
+90°<pap<+270° (T1-66)

obsacTp cpabaThIBaHHS JEXHUT BHYTPH OKpyxkHOCTH. [Ipu
5TOM B 060uX ©JFyYasx pesne cpalaTbiBaeT TOTAa, KOI'Aa
L4

KOHell BeKTopa Fos JEXHUT B 0GiacTH cpaGaTeIBayus.
PaccmMoTpuM Tenepb mMOCTPOGHHE XaPaKTePHCTUKH pese
no (I1-67), mpexacrasass mocneZHee B CJACIYIOUEM BUIe!

M= — FgFycos (91— 9cp)s (T1-67)

rie
FH = Fo5 — FB; ¢ = arg FH; ¢cp =arg Fop.  (71-68)
Ws ([1-67) Bumso, urTo pese HAXOAWTCH HA TpakH cpa-

GaThIBaHUA, KOrja
oy == 90° + 9.5

T'eomerpaueckoe MecTO TOUEK, XapaKTepPH3yeMoe yCiao-
suem (I1-69), kak Bumuo u3 puc. [1-29, npexcraBiger co-
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(I1-69)

=Uat

putFia J
Puc. T1-30. Xapaxkrepucruxi cpaGaThiBanus peje Ha mjioc-
kocti Et/Err npu 210+2y<2zy no (I1-53) u (I1-54).

60ii mPAMYIO, IMPOAOIKAOUIYIO BEKTOP F’H U TIPOXOASAULYIO

yepes KOHel BekTOpa Fp TMOR yrioMm ¢p=-90°+4¢.p
C TOPU3OHTAILIO.

HOng cayuas, mokaszamnoro mHa puc. I1-29, xorma 0°<C
< 9cp < +90° obaacTe CcpaGaTHIBAHASA JICKHT CleBa OT

TpAMOif, TIOCKOIBKY NPH 3TOM 9y — 9op > 90° (I1-67).

B menoM MOXHO YCTAHOBUTb, KaK paHpme, 9To 06-
snactb cpabaThiBaHUs JEXHUT CJieBa OT TPAMOH, Xoria

—90°< e < +90°. (11-70)

AnanoruyHerM 06pa3oM MOXKHO YCTAHOBUTB, 4TO 00-
JAaCTh cpabaTHBaHKs OKa¥Kercs OnpaBa OT NPsMoH, Koraa

+270°>@c 5> +90°. (I1-71)

Ha puc. I1-30 mokasadbl XapakTepHCTHKM cpabathi-
BAHUA AN ClydaeB KOPOTKOTO 3aMbiKamusd B Toukax K #
K3 puc. 67,2 mpu paBeHCTBe YIMIOB MNOJHOIO CONpPOTHBIIe-
HUS y4acTKOB ceTd M my<<l. IIpu 3TOM npu KOpoTKOM 3a-
MbikaEun B touke Kg yron 9a4p=180° (I1-56) n (I1-61),
MOCKOMIBKY Zx>>2y, a MpH KOPOTKOM 3aMBIKAHHH B TOYKe
K, yron @pcs=0 (I1-58) u (I1-68).

B cootBercrBuu ¢ ([1-65), (I1-66) u (I1-70), (I1-71)
3alITpHXOBanHble 00JaCTH BHYTPH OKPYXHOCTH M CJeBa
OT MPSAMOH COOTBETCTBYIOT HENPABUALHOMY cpabaTHIBAHUIO
pele nOpH NOBPeXKAGHHAX BHe 3aulMmaeMolt 30HH. Has
OTpeNe/eHHs QHaNa3oHa YIVIOB y, BHYTPH KOTOPOTO MOXKET
MMeThb MECTO 5TO HeNpaBUNBHOe cpabaTbiBaHHe, MpOBe-
IEHBl OKDYXKHOCTH ¢ LEHTPOM B laialie KOOPAMHAT AJfA
3ajanuoro ortHouweHus Ep/Epr=const, wo mpu y=var.

Ws puc. I1-30 Bumso, uro aaa Ly/Ery=*4; HenpaBu/b-
Hoe ‘cpabaTeiBaHve NIPH KOPOTKOM 3aMBIKAHHH B MPAMOM
HampaBJeHWH BO3MOXHO TOJBKO MPK yviax y>>|yil; aHa-
aoruyHo masi Er/Eyr=Fk; HenpaBuabHOe cpabaTeiBatiue MpH
KODOTKOM 3aMblKaHu# B 00paTHOM HaNpPaBJEHHH BO3MOXHO
TOJBKO MPH Y>> |Val.

Hcexona u3 IuarpaMm Takoro Buia, Ha pwuc. 68 mo-
CTPOEHHl 'KPUBbIE, JalOLlYe IMaNasoHBl YIVIOB HENPaBHJb-
HOro cpabaThlBaHuA IPH KODOTKHX 3aMBIKaHHAX BHE 3allH-
I[aeMO¥ 30HBl M OTKa32 B JeHCTBHM IIPH KOPOTKHUX 3aMHl-
KaHUAX BHYTDH 30HbI NDH 3aMBIKaHUsIX MEXKAy ABYMs da-

Z1c +- 2y

Z) npu

3aMH B cxeMe puC. 67,8 OT OTHOLIGHHS My=
E1/E;1=006; 1,0; 1,5.

B. OAHO®A3ZHOE HANPABJEHHOE PEAE CONPOTHBJEHHS
IJag oueHKH mOBeXeHHS PaceMaTpHBAEMOrO pesie IPH

KODOTKHX 3aMBIKAHAAX, CONPOBOMKAANOIIAXCA KAUZHUSIMH,

HCIIO/Ib3YeM METOJH, M3JIOXKeHHBt B . V, pasa. H.



[lpu MetananueckuxX 3aMbIKAHHSIX MeXKay ¢asavu B
u C B ceru puc. 67,0 Hanuuue KauaHUH He BJMSIET Ha
ZeficTBHE pacoMaTPHBAEMOro peJe, BKJIOUeHHOTMO Ha (asbl
B u C. IlostoMy HHXXe aaercsi METOJ OLUEHKH BO3MOXKHOCTH
HeMpaBUILHOrO CcpabaThiBaHUs pelie NPH 3aMbIKahusx (a3
Cu A wurg A v B wua 3emmio ¥ 6e3 3eMJM BHe 3allHliae-
MO# 30HBl. PaccMaTpHBAIOTCS KOPOTKHE 3aMbiKaHHs B TOY-
kax Ki puc. 67,0 (npu Zx=Zy) u B K5 (npu Zx=0) xak
HauGosee GAM3KHX XK MECTY BKJIOYEHHsI 3aUUTHI TOYKAX
BHEILHErO MOBPEXISHHS.
TIpu noBpexxNeHusiX, XapakrepudyeMeix ocoboii hasoi
B unu C, MOXHO MPENACTABUTb BbipaKeHHe 1Ji CONPOTMB-
Jieqds Ha 3aMHMax pene ClelyioUiMM obpasom:
7 — Upe  Uia—Us
p— . — . o -
ITpc Lgy— 1oy
L ono . 1 one ..
pEi120 UIB"' o Fi120 U23

T Ei120°; =/120°7
e g —e I

1. . 3 . .
—5Wig—Up) k] VT U3+ Ug)

1.  vs . um
—"2'(113"]25)i1"‘2“‘(113+123)

rae U, | —HanpsXedue W TOK B MeCTe YCTAHOBKH peie.

Unnexc P obozHayaer CUMMETPUUHblE COCTaBJSIOLLHKE,
oTHecedHbie K ocoboii tdaze B wmmu C, mpuyeM 31echb H
HUKe BEPXHUH 3HAK COOTBETCTBYeT 0coboii ¢ase B, a HHx-
Huit — C.

[Mpusegem (I1-72) x Buzy (68) aaa caydyas 3aMmblka-
uug ¢as C u A (wmm A u B) na seman B Touke K;
(puc. 67,a). Ilpu a3TOM YyuuTHIBAeM CJaeAyiOUHe COOTHO-
IISHUS:

. . Z . Zie .
1,1 1c Zlc .
U g+ Uyg = 2K >[(1_ z,)EI+Zl EII},
L Eyy
he—1g=—7,"7..> rs
. . . ( '7
b Upg+Up—Ep ‘l )
s tle="7 _7.
Z . Zie - )
1,1 1c 1c .
2k, )Kl-—— 7 )EI+—“—ZI En} Ey
- Zy—Zye )
rae
Zos
“:1)=__.“_—_' _74
ko Zyz 2203 (I-74)

HMoncrasnsas ([1-73) B (11-72), moayaum crenyioliue
BEIpaxkeHnsd Ans Kosdduuuentos A— D (66) u (67):

. z
—_— § (l']) —_— 1c N
A=t 1VIH (1-55);

. —anZ
B=1jV3r " 5>

¢ (I1-75)
C=%jV3 Ay e
. _e:l:jl20°ij1/§'k{)l.l)_27llf_
D= l1—Zs¢ )

Hs (I1-75) moxuo ompenemuts napaverps A/C:

o
L)

C
k= U = —
D EII ‘l’ arg D

HEeoOXoauMble 1A TOCTPOGHHS KDUBHIX TreoMETPUYECKHX
MECT KOHILOB BEKTOPa CONPOTHBICHUS Z,:

AL, u
é =43 1Cy

e¢i120° (Zl o Zlc)

ey Y IRD z Zl_.:

. B A
.—-—-“‘.--——-_._=+
F D C

Zl""Zlc .
— =2, .
L4215} ygpn L

EI
Ey

— Z
/Tl __ZLie
+i V3 (1 7 ) E |

’
eI ] ngu.oi)zw Ey
Zy

C
k=7
| (I1-76)

C
¢ =arg 5=

— Z
(]J) Y]
V 3k (1——Zl )

300 ara(lyLie

== arg

OTMeTHM, YTO COOTHOMIGHME IS CAy4as 3aMBIKAHHA
Mexny ¢asamu C u A (undu A v B) 6Ge3 semau B TOH
xe Touke Ks (puc. 67,0) MOKHO TIONYYHTH, €CAU YUYMTHI-

BaTh kgl'l)=‘/2(1'1-74).
AHajopuuHble COOTHOWIEHHS JAJSl c/Ayyas 3aMBIKAHUS
daz3 Cu A (uam A u B) na 3emsmo B Touke K, (puc. 67,a),

a Takxke 6e3 3eMJH {k(()"l)=]/2] UMEIOT CAeAyIOWUH BHA:

. . Zic |
_ o1 e 1
A=e¢ (1 Z my)i |

_ VA l—m
. (1,1 1c y\
+ 1V 3k ( ZI>< my )’

. — Z
-y Tp{l,) 41 .
B=+jV 3k <0

L (177)
t

s 2 /120° — /7yl (L —1y)
C—Z:”Zye +V3k0 Zlm}' ?
. V 3R

D=%i"z," J
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Z’i: 0639/+51°
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Puc. I1-31. TlpuMep ompemereHus UPEAETBHBIX YIJIOB AJS
OZHO(A3HOrO pefie CONMPOTHBIEHHS NPH 3aMbIKAHUH MEXKAY
pasamn.

B paccmarpuBaemom ciyuae

1980 Z
i et /120 (my 7, )+ V3k(”)-~f(1—my) )
?’: =*=7120° ;]-‘/31381.1)(1 '—my) »
. B 4 Zic
F= » ¢ |z +
ei‘j]20°(my )+ V3k |
+ Zy;
e*xi120 ijVSkf)"” (1 —my) '
o C B[RV (1—my) | By,
D E; — FiVIEm, Ey
. e 1 VIHED (1—my)
=arg — =ar — .
&€p ~ 8 V 360D,

(T1-78)

PaccyoTpuM TpHMEp ONMpesenemys npeleasHbIX YIJIOB
Kauanuil /i1 KOHKPETHOTO CAyuas 3aMblKamus Mexny (a-

170

0y 3aMu C 1 A B Touke Ky (puc. 67,0) mpH DaBEHCTBE YIVIOB

MIONHOTO CONPOTHBJEHHS 3JAEMEHTOB ceTd s Zi¢/Z;=0,3:

ZiokZy _

my="—— —=0,8; Z,=1,0¢*/"

E
sance I
Zy=0,5¢1180% — —1,0.
11
Tloncrasiss 31u spauenns B (I1-78) moaywaem:

= 0,639 £ +51° F=0,923 /—126°;
I1-79
E=1,24; §=—144°. (IL-79)

Ha puc. I1-31 noxasano mocrpoeHHe A/s ONpe/eJIeHHS
NpeledbHBIX YIVIOB PACXOKIASHUSA MeKAY 3. A. ¢ Er U Erg.
Hyra okpyxHoctd ci—n—cg (puc. II-31), cooTBercrByIO-
mas k=const, a=var noctpoeHa IO aHaJOTHH C pHC. 64,
HO @IpH yueTe TOTO, UYTO CONPOTHBJEHHEe Zp BhIpaXKaercs
B COOTBeTCTBHH ¢ (68).

Ha ocnoBanuu (79) paiuyc OKPYKHOCTH BEKTOpa Zp
IpY TNepeMeHHOM 3HAUeHHH yIJia O paBeH:

Fk _0,923.1,24
R=1_m=T—@om

=2,14, (T1-80)

B coomBercrBuu ¢ (II-62) paccrosiiue OT TOYKH a
BXOab JuHHHM ab (puc. 64) g0 uenrpa Oy paBHO:

F 0,923 / —126°
a0n= T/ ="T— (1,24)

=+1,72 /4540
(T1-81)

Ha puc. I1-31 BuaHo, yto npeiesabHble YMIB @ PABHE
a;=—47" u ay=67°, a mo (71) c yuzerom (I1-79) BuaHO,
YTO HCKOMble mpelenbHble YIVbl Y PaBHHL:

1Y1= +-al—'q)=97°; v2= +(],2——'ll)=2lll°. (n"82)
CJie0BaTeNbHO, pese HeNpaBHJILHO CpabaTHIBaeT B TOM
clydae, Konza
+211° =y =97°. (I1-83)
Pacyer noka3miBaeT, UTO JHANA30H YIVIOB HENPaBHIb-
HOro cpaGaTHBaHHs peje IPH 3aAMBIK@HHH MeXAy dbasamu
A n B B rouxke K5 Toii xe ceru mo puc. 67,0 paBeH:

—97° =y = —211°. (T1-84)

CieaoBaTe/pHO, pede MOMKET HeNPaBUIBHO cpabaThi-
BaTh MPH SaMbIKAHUAX Mexiay Pasamy C u A, a Taxxe
A n B, ecan

=[97°|. (T1-85)

Hcxonst w3 auarpams, aHajsornudbeix puc. I1-31, ma
puc. 69 Jas ciydyaeB paBeHCTBA (YIVIOB TOJIHOTO COMNPOTUB-
JeHHSl '9JIeMeHTOB CeTH TOCTPOeHBb! KpUBBHIE, JAl0liye AHa-
Na30HHl YIrJ0B HENPAaBUABHOrO <CpabaThIBaHAS pevie TPA
saMblkarusix paz C u A, a Takke A u B Ha semmo H Oe3
3emau B Toyke Ky (pHc. 67 ,a) U B Touke Ks OT OTHOHIGHHS

z z 2 E
Zret 2y npn—————-O 0,3 m ——I=0,6;

- 5, L,0;

my=

1,5.
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Puc. 2. Cxema ycTpoficTBa pesepBHPOBAHMS IpH OTKA3e BHIKAIOYATedefi ¢ OGLIMM AONOJHUTENbILIM IYCKOBBIM OPraHoM HampsKeHus JJist ABOHHO cucTeMbl muH 110—330 k6 ¢ pukcupoBaHHEIM pacnpejeieHneM dAemenTos. Bapuaur I
{B—10B — oikmouatenn; [1TT—22TT — tpanchopmaTops: ToKa; 23PT—35PT — pene ToKa; 36PHP, 37PH® — (GuabTp-pene HanpsukeHHs oGpaTHoll liociegoBaTenbHocTh: 38PB, 39PB — pene Bpemenu THna DB-114; 52PB — pene BpeMenu tuna OB-132; 40P/1—43Pi1, 46PI1 — pene npomexxyrounwie THna PII-23; 44PI1, 45PII, 47PI1, 48PIT —
pesie npoMmeKyTouHbie THna PII-255; 49P[1B — pene npomexyTounoe tHna PTI-251; 5/PITB — pene lpoMexyTouHoe TUna PIT-252; 50PII — pene npomexytousoe tuna KJIP-1; 53PY, 54PY — pene yxasatenbHnie THDa PY-21/0,015; 55Y0—61Y¥0 — ycrpofictea orkawodaiowyue thna 1IKP-2; 62CH—64CH — couporusnenun noGasounnie 4 000 om
tuna I13-20; 65CH — couporuBnesue noGapounoe 2000 ox tuna [13-50; 66P, 67P — pyGHALHUKH.

IlIpaMeuanusa 1. B cxemMe NpUHATH cleAyioliHe OGO3HaYeHHS KOHTAKTOB BHIXOAHBIX IPOMEKYTOUHHIX Dese 3aUlHT, OycKaloUlHX ycrpolictBo pesepsupoBanus: JI-I—JI-VI — pns  samur Jsianit coorsercrBenuo I—VI; T-I u T-1I — paa samur Tpaacdhopmatopos coorBercrBenHo [ u If; OB—pns 3amuThl Ha OGXOAHOM
BulKmouarene; /-7 w {H-11 — ana u3bupaTeapHbIX OpPraHos coorBetcTBenHo / M Il cucrem wuH,
2, ¥O — oTkimoYaOUIMe YCTPOMCTBA, YCTaHOBJEHHBRIE Ha MNaHeNAX COOTBETCTBYIOLIHX S3aml(HT.
NPHCOEAUHEHHOTO COOTBeTCTBEHHO K [ uaum /1 cucreme wmmun; BSH-III—BH-VI — ucnbitatensible GNIOKH, NpPeAyCMOTpPEHHEIE

3, BH-I u BH-II — KOHTaKThl HCOBITATeNAbHBIX GJIOKOB, MCIOJb3yeMbIX B 3aliiHT€ IHWH, PAa3OMKHYTbieé B HOPMaJbHOM PEXHMe H 3aMKHYTbie¢ NpPH 3aMele OGXOAHBIM BHIKNIOWATENEM BLIKJNIOUATENs 3/eMenTa,

B uUensx AHddepeHUHANLHEIX 3aLIHT TPaHCPOPMATOPOB H YCTAHOBJEHHLIC Ha MAHEJAX HX 3aLIHT.

4, P —nonmioc pyOGHABHHKZ, NPEAYCMOTPEHHOTO B cxeMe AuddepeHHHa/ibHOH TOKOBOA SalUMTHl IIHH, 34#MKHYTHI NpH HapylmeHHH (HKcauuu pacrnpeieseHAs 37AeMEHTOB.
5. YcrpofictBa (HALTP-pesie HANpsUKEHHS O6GpaTHOH mnociemoBaTeabHocTH 36PHP w 37PH® 3auMCTBYWTCA W3 YCTPOACTBa GAOKMDOBKM NpH KavaHusax Thna KPB-121. B cxeMme HNPHHATH CleAyionide O0GO3HAICHHA SAEMEHTOB, BXOAAUIHX B 3TH YcrpofictBa: PHOIl — aKTHBHO-eMKOCTHBIA (HJABLTP WanpsKEHHA 0GpaTHof mocse-

xoBareabHocTH; CT — crabuansupyiomuit tpaHcpopmartop; BM — sunpamurens; PIT — o6Morka noasipusoBaHHoro pene; € — xonaencarop; C/ — mo6apounoe CONpOTHBJEHHE.
6. IIyHKTHpOM BEIAEJEHbl 3JIEMEHTH, PacClOJIOXKEHHbHi€ BHEC TNaHENH YCTPONCTBA PE3CPBHPOBAHHA.
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Puc. 3. CxeMa yCTpoficTBa pe3epBHPOBaNHs PH OTKa3e BLIKAIOYATeNel ¢ OGHIIM IOMOJHHTEbHHIM MYCKOBbIM OPFraHOM HaTpshKeHus AJ1s ABORHOA cucrembl mmn 110—330 x6 ¢ (HMKCHPOBAaHHBIM paclpeaesenueM 3;geMenToB. Bapuant II.

1B—10B — Buxmouarenu; 1ITT-—I5TT — rpanchopmaropm Toka; 16PT—2/PT —pene Ttoka; 22PH®, 23PH

DH-526/7¢r; 28PB, 29PB — pene spemenu Thna JB-114; 4/PB — pene BpeMend Tuna IB-133; 30P1I—33PI1,

42PY, 43PY — pene yKasaTelbHele THMa PY-21/0,015; 44Y0—52¥0 — yerpolictBa orkmiouaomue THna HKP-2; 53CZ — conporupnexue noGasouyHoe 2 000 ox THna I13-50.
Mpumeyauus l. B cxeMe NMPHHATH CAeRYIOUHe 0GO3HAUEHHsI KOHTAKTOB BBIXOAHBIX NPOMENKYTOUHBIX DeJie 3aIMHT, HYCKAIOUHX YCTPOHCTBO pesepBHpoBanmusg: JI-1—JI-

coorsercreento [ u II; IU-] w -1l — gns wsbupaTenbHBiXx OpraHos coorBeTcTeeHHo [/ W /I cHcrem mHH; OB — A 3amUT Ha OGXOJHOM BHIKJIOYaTeNe.

O — oTkaiouaollHe YCTPOfiCTBa, YCTAHOBJIEHHEIE HAa MNaHENAX COOTBETCTHBYIOLLHX 3alUUT.
3. BH-I u BH-II — xoHTaKTbl HCABITATENLHEIX GJOKOB, HCROMb3YeMBLIX B 3aUlHTe WIHH, DA30MKHYTHle B HODMAaJIbHOM DpeXXHMe H 3aMKHyTble NPH 3aMeHe OGXOAHBIM BHIKJIOWAaTeneM BBIKJIOUATEs dJieMeHTa,

BH-1I1—-BH-VI — ucnpitTaTensHpie GJAOKH, NPEAYCMOTPEHHBIE B Heusx AWddepeHNUaAbHBIX 3aHIHT TPaHCHOPMaTOpOB M YCTAHOBJEHHbIE HA NaHENAX HMX 3alUMT.

JAbTP-peNe HanpsiKeHus: oOpaTHOH mocaenosatentHocTH THna PH®-1;
37PI — pene npomexyrounne THua PI1-23; 34PIH, 35PII, 38PII,

4. P — nosioc pyOMIbHHKA, NPEAYCMOTPEHHOrO B cxeMe AHD(epeHLHaAbHON TOKOBOH 3AULIMTE! IIHH, 3aMKHYTHI NPH HapymeHHH (BEKCAUUH pacupesefiedHs JIEMEHTOB.

5. ITyHKTHpOM BBIACJICHBI 3J€MEHThbI, PAaCHOJOXEHHBIe BHe MaHeJH YCTpOlicTBa pesepBHPOBaHHA.

3akas 776.

24PH, 25PH — pene Hanpsixeausa tana DH-529/160; 26PH, 27PH — pene HanpsiKeHHsI THIIA
39PIT — pene npomexyTouHsie THna PI1-255; 40PIIB — pene npomexyTtouHoe THna PI1-252;

VI — gng samur auHuit coorBerctseHHo [—VI; T-1 u T-II — gna samur TpauchopmaTopos

NPHCOEHHEHHOTO COOTBETCTBeHHO K I mau If cucreme iuH;
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Puc. 4. Cxema ycrpoiicTBa pe3epBUDOBaHMS NPH OTKase BBLIKJOUATe

8TT—16TT — TpaHchOpMaTOPDE
PI1-252; 44PY, 45PY — peae ykasaTeabHble Thua PY-21/0,016; 46PY—52PY — pesle yKasaTelbHble THNA
[IpuMeuaHuA |. B cxeme NPUHATH CJAEAYOLIHE OGO3HAUEHHS KOHTAKTOB BLIXOAHBIX NMPOMENKYTOUHBIX pese SauguT,
oprauoe cootBercTBeHHo / W I/ cucreM WHH; OB — ana samuT #a OOXOAHOM BBIKJIOUaTeJe.
2. YO — oTkaoualoiye yCTpoficTBa, YCTAHOBJEHHBIE Ha NaHEIAX COOTBETCTRYIOLIHX 3alLHT.

1B—7B — BHIKJIIOYATEIH;

3. BH-I uw BH-II — XOHTaKTH HCHBITATENbHBIX GJOKOB, HCNONL3YEMHIX B SallldTe LIHH.
npucoelHHeHHHX K [ ¢. 1., KOHTakTH BH-I;, BH-1I, w BH-II, pasoMKHyTH, a KoHTakr BH-I, samkuyr. Ilp
KM, NPEAYCMOTPeHHme B uensx AuddepeHNHANbHBIX SaIMUT TPaHCGHOPMATOPOB H YCTAHOBJEHHhe HA [aHENSX HX 3allHUT.

. IT-I — KOHTaKT NPOMEXYTOUHOTO peje YCTpoiicTBa, NPEAYCMOTPEHHOTO B SalMHTe WHH AN JHKBHAAIHH NOBPEX

TOKa;

17PT—23PT — pene TOKa;
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5. MyuxkrHpom BHIZENEHH! SNEMEHTH!, PACNONOXKeHHHle BHE NAaHEAM YCTpoficrBa pesepBHPOBAHNS.

75PN

HKP-2;
J-1—=J1-1V = 5

H 3aMeHe BRIKJAIOYaTeJaeM 78 BHKJOYATeNAd QAHOrO H3 3IJEMEHTOB,
feHvs npu Heycnemdom AIIB piny OT NHTAIOLLEIO 3JI€MEHTa, BKJIOYaeMOro NEpsHM, B NPEANONOMECHHH, YTO 3auIHTAa MIMH NPH 3TOM OKa3HBaeTcH HEeYYBCTBHTENbHOMR.
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8) Cxema yeneu _nocmoswwoze _mona.

51 BHKJIOYAaTeNs 7B B KayecTBe IUHOCOSMHHHTENLHOro KOHTakTM BH-fy w BH-II, pasomkuyts,
IpHCOGRHHEHHNX KO [If

— conpoTusnenne jo6asounoe 2000 ox Tuma I13-50
JIT SaulAT JHHHE COOTBETCTBEHHO

I-1v;

a xouraktyt BH-I, u BH-II, samxuyrpi. [lpw samene BEIKAOUaTeneM 7B BHIKJOYaTeNsl ORHOTO H3 3JIEMEHTOB,
¢. ., KoHTaktel BH-I;, BH-II; w BH-I, paszoMkuyTs, a xoutrakt BH-II} samkuyr. BH-111—BH-VI — ucnuitaTelbHbie 6no-
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2) (xema yened
CUZHAAUIAYUY .

Jefi ¢ pese TOKa B LEMH KaXAOTO BHIK/MIOYATENs, C aBTOMATHYECKOil [POBEPKOH HCHPABHOCTH MOC/IE]HEro, AJA ABOMHOM CHCTeMBI lidH ¢ (HKCHPOBAHHEIM pacrnpejeieHueM saementos. Bapuaur I.
24PB, 25PB — penie BpeMenn Tuna DB-114; 26PI1—29PI1, 32P[1—37PI1, 40PIT — pene npomexyrounpie Thna PI1-23; 30PI, 31PI1, 38PI1, 39PII, 41PIl, 42PIT — pese npoMeXXYTOUHHE THNA PI1-255; 43PIIB — peste NpOMEXYyTOYHOR THMNA

PV-21/1; 53¥0—70¥0 — ycTpoReTBa OTKMIOUAIOUIHE THIIA

MYyCKAOWKX YCTPOoRCTBO pesepBHpOBaHUA: T-I-—T-I'I-«-nnn samuT TpaHchopmartopos coorsercteenso [ m Il LI-I, [U-II— nnst u3GHpaTeNbHBIX
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Puc. 5. Cxema ycTpolicTBa pesepBHPOBaHHsS IpPH OTKa3e BHIKIIOUAaTe]eHl C pefie TOKa B MENH KaKAOrO BBIKMoYaTe/sl, ¢ JAYGIHMPOBAHHEIM MYCKOM OT 3aWLMT, julsl ABOHHON CHCTEMBI WMH ¢ (HKCHDOBaHHHIM pacnpeleneHueM 3/ieMenToB. Bapuant I

1B—78B — prixmouatenu; 8TT—16TT — rpanchopmartopsi Toka; I7PT—26PT — pene Toka; 27PB, 28PB — pene BpeMenu Tuma OB-114; 29P/1—33PIT — pene npomexyrounnie TtHna PI1-23; 34P/T—37PIT — pene npomexyrounsie Tuna PI1-255; 38PIIB — pesie IpOMEXyTO4YHOe THmA
PI1-252; 39PY, 40PY — pene ykasaTenbime Ttuma PY-21/0,015; 4/YO0—47Y0 — ycrpofictea orkmodalomue Tana HKP-2; 48CH — conpotusiienne Ao6asouHoe 2000 ox Tuna I19-50.

INpumeuanus l.B cxeMe NDHHAATH cAeLyIOlUHe 0603HaYeHHS KOHTAKTOB BEIXOAHHIX DPOMEXKYTOYHHIX pefie 3alllHT, MYCKAIOUHX YCTPOCTBO pesepBHPOBaHHA: JA-I—=JI-1V — past 3amut aunuh coorBercTBeuno I—IV; T-I u T-H — gas 3amuT TpaHcHOPMAaTOPOB COOTBETCTBEH-
Ho I u II; HI-I v -] — gns n36upaTenbHHIX OpraHoB coorBeTcTBeHHO I n II cHerem wmun; OB — mas 3alMT Ha OGXOAHOM BHIKJlOYaTese.

2. YO — oTKJA0Yalon(He yCTpOACTBa, YCTaHOBJIEHHBIE 11a MHaHENAX COOTBETCTBYIOHMMX 3aLLUT.

3. BH-I w BH-II — KOHTaKThl MCOBLITATEJbHBIX OJOKOB, HCIOAb3YEMBIX B 3al[HTe IHH. B pexume paboTst BHKAOYaTENs 78 B KauyecTBe MNHOCOSAHHHTENAbHOrO KoHTakTWt LH-Iy w BH-II; pasoMkuyTh, a koutaxtet BH-I, w BH-II, samknyTs. Ilpy 3aMene BhikAouatenem 78
BRIKJIOYATe/Is1 OAHOTO M3 SNEMEHTOB, NpPHCOEAHHEHHBIX K [ ¢. w., Kowtakth BH-I,, BH-II, m BH-1f, pasoMKHYTH, a KoHTakt BH-I; 3amkuyr. [Ipy sameHe BulKA0YaTeseM 7B BbIKNIOYaTeNss OJHOIO M3 3JE€MEHTOR, NpHcoeauseHHwx Ko [/ ¢. ., KoHTakTW BH-I,, BH-II, u
BH-I, pasoMKHYTEI, a Kontakr BH-Il, 3amkuyr; BH-II[—FH-V] — ucnmiTaTensHple O670KH, NPeAyCMOTpeHHBIE B Uensix AHddepeHUHANbHEIX 3aIHT TPaHCHOPMATOPOB ¥ YCTAHOBJCHHHIE HA MAHEASX HX 3IRULUT.

4. P — nomoc pyGu/AbHHKA, NPEAYCMOTPeHHOro B cxeMe¢ AuddepeHnHanbHol TCKOBOH SalHTH WIUH, 3aMKHYTHIH npu HapymweHHH QHKCAamuH pacnpeliefieHHs 3JAEMEHTOB.

§. ITynKTHPOM BhifeJIeHH SJIEMEHTH!, PACMOJIOMCHHBIE BHE NAHENH YCTpolicTBa pe3epBHPOBaHHSA.
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