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0 nPEAOTBPAmEH~~ noTEP~ n~TAH~fl m~TOB nocTOs:IHHOrO 
TOKA 3flEKTPOCTAHU~Ct ~ nOACTAHUlitCt 

Ymeep)l(aeH MuHucmepcmeoM JHepaemuKu u :meKmpucjJuKai.{UU 

YKpauHbl 26.04.95. 

Ha ps:~Ae 3neKTpoCTaH4~~ 11 noAcTaH411~ ~Men~ MeCTo cny4a~ noTep~ 
n~TaHHS'IIJ.I~TOB OOCTOS'IHHOfO TOK3 (lUrlT) OT aKa<yMYJls:ITOpHbiX 6aTape~ (A6), 
'ITO np~BOA~no K noepe>KAeH~SlM 3JleKTpoo6opyAoaaH"R 11 no>KapaM acneA­
cTB~-te oTKa3a ycrpo~CTB pene~HO~ 331J.111Tbl \1 ynpaaneHIMl, ~3-3a cneAYtoiJ.I~X 
npi-141-1H: 

- HeceJlaKT\1BHOCT\1 33lJ.I~T C o6paTli0-3aB\1C\1MO~ apeMR-TOKOBO~ xapaK-

Tep11CruKOW paCL.len~Tene~ 3BTOManl'-leCK11X BbiKJ1104aTeJle~ BBOAOB 011TaHIIISl 

ll.VlT c npeAoxpaHHTei1SlM\1 Ha OTXOAfllJ.IHX or LUnT np~coeA\1HeH~Rx, Bbi3BaH­

HO~ Hey4eToM a nmoabiX npoeKTHbiX peweH\1RX Ayroeoro xapaKTepa K3 a 

cent nocTOSlHHoro roKa, '4TO np\1 K3 Ha oTXOARlJ.IeM np~coeA~HeHH\1 np11BO­

A~no K OTKiliO'IeH~to asroMaT\14ecxoro BbiKilto43TeJlR asQAa n~TaHtMI LUnT; 
- oTKJ1104eHI1R aaroMantYecKoro BbiKiliO'-IaTeJlR saoAa n~raHHR LUnT 

33li.II1TO" np11 TOJ14KaX HarpyJK\1 \13-Ja Heilp3B\111bHO paCC4\1T3HHbiX ~ 
yctaHOBJ18HHbiX yCTaBOK 33lJ.II1Tbl, a TaK>Ke \13-33 H9YAOBneTB0p~TenbHOrD 
TeXH>t4eCKOf0 COCTORH\1R 3BTOMant4eCK~X BbiKJ11043TeJleH, Bbi3BaHHOf0 

HesblnonHeHMeM npoaepoK 11x a npo4ecce 3Kcnnyara41111: 
- OW1160K np11 BblnOflHeH\1\1 onepa411H OTKJ11049H~R-BKI110'-16HI1SI aBTO-

Mani'-16CKOrD BbiKI110-larertR (HaOp11Mep, Op\1 0011CK8 MecTa 38MbiK3H~R Ha JeMniO) 

\13-33 He,D.OBeAeHHR pyKOS'ITIG1 pbllla>I<MOCO Op11BQA3 an<nl04a8MOrD Bb1K1110-laTenSl 

a KpaHHee H\1>KHee nono>KeH~e AflSl ajsoAa MeXaH>t3Ma cso6oAHaro 

pacqenneH\151, '4TO np~BOA\100 npH nacneAYtolJ.IeM BKI1104eHI1~ 3111M np11BOAOM 

BbiKiliO'-IaTeilR K HeBKI110-l6H\1to era, He JaMeYeHHOMY nepCOHaflOM, TaK KaK Ha 

LUnT coxpaHRnOCb HanpR>KeH~e ar nOAJaPRAHOro arperara: 
- neperopaHI1R OWHHOBK~ 3fl6M6HTOB A6 np11 TOfl4K3X Harpy3KI1 ~3-3a 

yMeHbWeHI1SI ee Ce'-leH>tR, Bbi3BaHHOf0 KOpp03~0HHO-DK~CJ1\1TeflbHbiM~ 
npOL.leCCaM\1, KaK cneACTB\1Sl HeAOCTaT04HOf0 KOHTpOnSI Ja TeXH~lleCK>tM 
COCTOSIHL-teM OW>tHOBK~ ~ :meMeHTOB A6. 

KoHTponb Ja rexH~'-IecK>tM cOCT01lH~-teM Jaut>tT np>tcoeAotHeH~-tli LUnT, 
Bl<lliO'-IaR pacYeTbl ycrasoK, yyecrsotTeilbHOCT>t ~ ceneKn1aHOCT\1, a pRAe 

JHepronpeAOp>tSIT\1~ B03flO>KeH Ha 'J'-IaCTOK peMOHTa 3116KTP04eXa 3JleKTp0-

CTaH4\1>i (cny>K6y noACTaHLl>tH s npeAnp~RruRx :meKTpocere~) npot Haflot4otH 

Ha npeAOp11RT11SIX cny>K6 pene\1HOH JalJ.I~Tbl. liTO He o6ecneY~BaeT AOJl>KHOrD 

T6XHH4eCK0f0 ypOBHSI 3KCOnyaTall>iK JaiJ.IHT. 
,!J.nR npeAOTBp31J.1eHHSI OOTepl1 OI1TaHI1R 11 OOBb1WeHI1SI ypOBHR 
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3KCnnyaTali~H IJ.I~TOB OOCTOfiHHOfO TOK3 :meKTpOCTaH4r.1H 11 OOACTaHL.lr.1t::i 

nPE,QflArAETCH: 
1 PyKOBOAIIITeJlRM 3fleKTpOCTaH4~HIII OpeAOpr.1RTIIIH 3fleKTpWl9CK~X cere\1: 

1.1 YcraHOBHTb pacnpeAeneHr.1e o6R3aHHocreH Me>KAy nepcoHanoM 

MecrHot::i cny>K6bl pene~HOH JaiJ.Ir.1Tbl 111 aaroMaTHKH (MC P3A) 111 nepcoH<lllOM 

CilY>Kfibl OOACTaHL.l~~ B npeAnplllfiTIIISIX 3fleKTp1148CK~X cere~ (yllaCTKa 

peMOHTa 3118KTpOL~exa Ha 3fl8KTpOCTaHLt>tRX) no TeXHI/I'-IeCKOMy o6cny­

>KIIIBaH~to asroMant'-leCKIIIX BbtKilto'-larene" tot np€)AoxpaH~reneH, ycra­

HoeneHHbiX B CIIIJlOBbiX 48f1RX ~nT, pyKOBOACTBYfiCb C118AYIOIJ.IHM: 

- MC P3A A011>KHa ocyiJ.Iecrsnf!Tb' pao.~er yCTaeoK 33l!I~T. scrpoeHHbiX 

B 8BTOMaTIII'-18CKIIIe BbiKI110'-13TeJllll, pao.~eT r.1 Bb100p O!laBKIIIX BCTaBOK AflR npe­

AOXp3HIIITeJlet:1, paC'-IeT '-IYBCTBIIITeJlbHOCTIIIIII Cei18KTIIIBHOCTIII 38l!IMT, BbiOOJl­

HeHHbiX paCLteOHTeJlSlMIII M3KCHM8flbHOf0 TOKa Ill np€)AOXpaHHTei1RMH; BbiC­

TaBilRTb pao.~eTHble ycraeKIII 111 npoaepRTb pa6orocnoco6HOCTb 3al!IHT, 

scrpoeHHbiX e asroMaTH4eCKIIIe BbiKI1to4aTenlll, HanpR>KeHHeM OT nocropoH­

Hero IIICTOYH\1Ka OIIITaHIIIR (nplll nposepKe Jal!IHT nepBIII'-IHbiM TOKOM pa60Tbl 

AOil>KHbl npOBQAIIITbCR COBM8CTHO C nepCOHanOM y'-laCTKa peMOHTa 3118KTp0-

4eXa, CJ1Y>K6bl flQACTaHLIIIIH) Ill HeCTIII OTBeTCTBeHHOCTb Ja npaBIIIJlbHOCTb BbiC­

raaneHHbiX YCT8BOK 3alJ.IIIITbl; 

- cny>K6a OOACTaHL.llll~ npeAOPIIIRTir'IR 3fleKTpH48CK>tX CeTeH (yllaCTOK 

peMOHTa 311eKTpOLteXa 3fleKTpOCTaHLI\1111) AOJl>KHa BblfiOilHfiTb T8XHI!I'-IeCKOe 

o6cny>K~eaHI/Ie (pesiiiJIIIto, cMaJa<y, perymtpOBKY, npoeepa<y pa6orocnoco6-

HOCTI1 11 T.O.) aBTOM3Tir148CKHX BbiKJ1to4aTeneH \1 \1X paCLten~TeJle", peMOHT 

npeAOXpaH1.1Tene~, nposepKy 38li.I~T nepBIII'-IHbiM TOKOM OT OOCTOpOHHero 

11CTO'-IH111Ka (cosMecrHo c MC P3A) npe,qocraemnb AflR pa01eros ycraaoK 

cnY>K6e MC P3A IIICXOAHble AaHHble no aeroMaTH'-IeCKIIIM BbiKniO'-IaTens:~M, 
npeAOXpaH~TSilfiM r.1 CHilOBbiM Ka6enRM H HeCTir1 OTBeTCTBeHHOCTb 3a 

pa6orocnoco6Hocrb asroMaTIII'-ISCK~x BbiKI1104areneH 111 ~x pac4emnene~. 
CpoK -II Keapran 1995 r: 

1.2 YcraHoB~Tb nep~oA~'-IHOCTb npos€)AeHIIIR rexH~YecKoro o6cny>KH­

saHI!ISI asTOMaTI.1'-ISCK~X BbiKI110lfaT8Ile·H ll.lnT OAHH pa3 B 6 118T. 

1.3 Cocrae~Tb rpa¢r.1K " opraH~3oBaTb BHeOYepE!AHYto nposepa<y rex­

HH'-ISCKoro COCTORH~SI (peBH3HIO, CMa3a<y, nposepKy pa60TOCOOC06HOCTH ~ 

T.n.) aBTOMaT~'-IeCK~X BbiKI110'-13Tellet:1 BBOAOB OIIITaH~R 1.1 mtHI.1~ B3aotMO­

pe3epBIIIpOBaHI.1SI ll.!nT. Bblcrasr.1Tb Ha 111x pacLtenHrenRx MaKCIIIM311bHOro 

roKa pacYeTHble ycraBKr.1111 BbtnOnH~Tb nposepKy pa6orocnoco6HocrH3aiJ.I~T 

nepB11'-IHbiM TOKOM OT OOCTOpOHHero HCTOYHHKa COfllaCHO np~IlO>KeH~to A. 
CpoK- Ill Kaapran 1995 r.- Afls:l JneKTpocraH4111H, 

Ill KBapran 1996 r.- AJ15fAOACT3HL1~.;1. 
1.4 BbmonH~Tb pao.~er ceneKTr.1BHOCTI1 MaKCIIIM311bHOH TOKOBOH Jal!IHTbl 

(MT3) seoAoe n111raHotH LUnT np111 ycraHoaneHHblx cornacHo ra6not4aM 6.1 ~ 
6.2 ycrasKax MT3 c Jal111.1TaMIII, sbmonHeHHbiMIII paclleniiiTeJlSIMIII MaKe~-
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M8IlbHhrc) TOK8 8BTOM8TI-14eCKI1X BbiKJli048Teflelii 11 npeAO 

YCT88o~Ji.~HHbiM11 H8 OTXOARll.li1X OT Ll.\nT npi1COeA11HeHI1stX. 

8, :cfo/48e Heo6ecneYeHI1st CeJ1eKTI1BHOCTI1 BblnOilHI1Tb 

YK83aHH~(e B np111lO>KeH111o1 5. I He AOnycKaeTCH H8 OTXOA 
" ' . 'I. --i Alo1H6H~stx, lo1cnonb30B8Hii1e 38ll.lli1T c epeMH-TOKOBbiMI1 x8p8KTtc 

' 
1 cene'di.1~Hb1Mio1 c x8p8KTeplo1CTii1K8Mio1 38ll.lli1T, ycTaHoeneHH 

I/'' 

nlo1T8~~fl·\1.\nT. 
; · .:: CpoK -Ill KBapTan 1995r.- AJ15l 3~~ 
. . ' Ill KeapT8Il 1996r. - Art 
:1. ~ flpoeeplo1Tb, 4TO nycKOB0\1 TOK :meKTpOAB11raTene\1 n 

B TOM ·lt~CJle MOTOp-reHepaTOpOB CBH311, COCT8BI1HeT He 60I1 

OT HbM~HallbHOfO 3H84eH1.1H C yYeTOM conpOTI1BJleHI1st ni1T8 

o6M6T~~;5!KOpH 3IleKTpOABI1f8TeJlH. 41o1CI10 cryneHelii nyCK8 3Il 

AOn>i<~o-\)biTb Mlo1Hio1M8IlbHO B03MO>KHbiM. 

; L:)j CpOK -IV 
f1·;1;>'aHeCTio1 B MeCTHble lo1HCTPYK4111111 Tpe60B8HIIISI: :.,. :o .:Heo6XOA111MOCTio1 BI.13Y8IlbHOfO KOHTpOilH OWI.1HOBKI.1, 

np1.1 TeKy(4111X lo1 11HCneKTOpCKio1X OCMOTp8X 1r1 B CJ1)148HX Bbl 

weHI.1fl .Ge4eHI15l, Bbi3B8HHOro KOp031o10HHO-OKI.1CI11.1TeJlbHbl 

opraH_I.13?earb ee 38MeHy eo lo136e>K8H11e neperopaH~otH np11 Ton, 

H8r~y3l<11; ~ 
:-:o Heo6xoAI-1MOCT~ot npoeepK~ot BKiliOYeHHOro nono>KeH~ot 

Korq ~bitmi048Tenst BBOA8 mnaH~otH Ll.\nT nocne BKill04eHI15l 

np1o1~op.qM, OCyll.leCTBI15leMOJii OCMOTpOM nOilO>KeH~otH rnaBHi 

113Mep!:$~11eM TOKa "3apHA-pa3pstA" A5. 

;· L :!1 CpoK- II 
I . • . , . 
( 1.7lBblnOilHI1Tb Ha 3IleKTpOCT8HL\Iot5lX lot nOACT8HL\Iot5lX 
! ,_._ -l, 

OTKflto4E;!H11H 8KKYMYI15lTOpHbiX 6arapelii (np~otno>KeH~ote B). r' 
~/ / CpoK - r •· 
:''2Y.Hno "3Hepronporpecc" noArOTOB~otTb 113Bell.leH~ote o 

Hel-l~ot~ e: " T11noeoe nono>KeHI1e o cny>K6ax penetiiHolii 38 

8BTbM'aTI1K~ot" (M.: CnO COI03TeX3Hepro, 1981) B COOTBeTCTB 

Hll.l~rd (\11pKynHpa. 

i\·::: CpoK-1 

, ~l ~TMeHI1Tb AelilcTBI1e lJ.L-~pKynHpa U.-03-90 {3) ·o n 

norep111;onepano~eHoro nocroHHHOro TOKa ~ot3-3a HeceneKT 

8efo'Mat~otYecK~otx BbiKiliOYaTenelii cep~ot11 ABM BBOAa n11 

noci'os:i~Horo TOK8 3IleKTpOCT8H41111 lot nOACT8H' "•.:\" 11 Pew 

BHeC~H\111 AOnonHeH~otlil lot lot3MeHeH111ii B 4• LJ.-03 

ynpasn:eHI1st M11H3Hepro cccP. 
•• 1 

~-~ . 

I• 
Cf.. 
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8HI.HeflSIM11, 

eponp11stT~otH, 

lotCTI1K8Miot He 

11 Ha Bi30A8X 

p0CT8H411ill, 

nOACT8H4111ii. 

SlHHOfO TOKa, 

3, 5-KpaTHoro 

era Ka6enH 11 

POAB11raTeJ1H 

apTan 1995r. 

eMeHros A5 

~JleHI1H yMeHb­

np04eCC8MI1, 

OBOM Ha6poce 

8BTOMaT~ot4eC­

ro pb14a>KHbiM 

X KOHT8KTOB lot 

eapTan 1 995r. 

lotfH8Illo13at(!-IIO 

eceHI111 ~ot3Me­

bl lot 3JleKTpO­

cn.1.1 Hacro-

eapran 1 995r. 

npr.1JlO>KeHI1e A 

( o6H3arenbHOe) 

YCI10BI1st lot nopstAOK npoeepKH TeXHI14eCKOfO COCTOHHr.tst 

H YCT8HOBKr.t YCT3BOK 33~HTbl Ha p3CL\emtTei1HX 

MaKCHMailbHoro TOK8 aBTOMantYeCKHX BbiKIHOYarenel1 ABM 

"' AB eBOAOB nr.traHHst "' IlHHHli s3aHMope3eps~~tposaHI.1H ll.\nT 

A.1 Ycnos1.1st BbmonHeHr.tst pa6or 

A 1.1 ,QnH opr8HI13841111 6e3onacHoro BbmonHeHI15l p86or Ha naHen~ot •... / 

BBOA8 n~otTaH.IotH ll.\nT 3JleKTpOCT8.H41otlil 1.1 nOACT8H411ill C 8BTOM8TI14eCKOfO 5fCJCc­
BbiKI11048TeJ1Hi,AOI1>KHO 6b1Tb CHRTO. HanpSI>KeH11e KaK CO CTOpOHbl WI1H ll.\!"W, ~ {f;:: <Z­

TaK " co CTOPOHbl 8KJ<YMyi1RTOpHol16arapew. Pa6oTbl AOil>KHbl npOBOA11TbCSl ra 1 '#' (!. 
no cne411ai1bHO pa3pa6oraHHbiM nporpaMMaM (rexHonor~<~YeCKI1M K8pTaM), 0 <f 

B KOTOpbiX AOil>KHbl 6b1Tb nepeY~otcneHbl onepa4~1ot no BbiBOAY ~3 p860Tbl 

BbiKiliO'"IarenH 1-1 Mepbl no o6ecne<-~eH~otiO 6eJonacHoro BblnOnHeH~st pa6or. 

A.1.2 Ha noACTaH411SlX, 11Mei0~11X OAHY A5, np11 BblnOI1HeHr.tl1 yKa3aH­

HbiX pa6or c OTKI1104eHI1eM A5 n~otTaH~e mnr AOil>KHO ocyll.leCTBilSlTbCH OT 

ycrpoliicrea BA3n, 3apSIAHoro (nOA38PSIAHOro) Morop-reHeparopa. Pa6oTbl 

AOil>KHbl BblnOflHSlTbCSl no COrnacosaHHO" C COOTBeTCTBYIO~I1MI1 CI1Y>K68M~ 
( P3A ~ot Al1cnerYepcKoL1) nporpaMMe;· Y4MTbiBaiO~elil Heo6xoA~<~MOCTb 

pe3epB~otpOB8Hir1st 38~11T A8HHOiil nOACT8H4111ot CO CTOpOHbl CMe>KHbiX nOACT8H-

411Jii Ha BpeMH BblnOJ1HeHI1Sl pa6oT. 

A.1.3 Ha 3neKTpocr8H4~5lX 1-1 noACT8H4~otstx, ~MeiO~~otx Ili1H1111 e3ai1MO­

pe3epe11poeaH~otSl Me>KAy ll.\nT, npoeepKa TeXH~ot4eCKOf0 COCTORHI1st 8BTOMa­

T~4eCKiotX BbiKI11048TelleJii 11 yCTaHOBKa H8 H~X Tpe6yeMbiX yCTaBOK 38~11Tbl 

AOfl>KHa BblnOilHstTbCst CH84aJla Ha Ili-IHI1HX B3811Mope3epB1.1pOB8H1.1Sl, a 3aTeM 

Ha BBOAaX n~T8HI.1st ll.\nT. np~ BblnOI1HeHI11ot pa6oT H8 BBOA8X ni.1T8HI1H ll.\nT 

era nMT8H~ote AOil>KHO BblnOilHSITbCH no fli1H111ot pe3epBI1pOBaH~Sl OT COCeAHero 

Ll.lnT 1-1 ycrpoliicTea BA3n, 3apHAHoro (nOA38PHAHOro) Morop-reHeparopa. 

A.2 nopS!AOK BblnOflHeHfrtst pa6oT 

A.2.1 BblnOI1H1.1Tb npOB8PKY TeXHiot48CKOro COCTOSIHl-IH. npM BblnOilH8Hiotlot 

npoeepKI1 pyKOBOACTBOB8TbCSI "MeTOA114eCK~otMM yKa3aHMHMI1 no HanaAKe 

..., 3KCnnyaT8LIIotlot aBTOM8TI148CKI1X BbiKil1048TeJleH cep~ot11 ABM" ( M.: cno 

Coi03TeX3Hepro, 1978). 

A.2.2 BbmonH~otTb npoeepKy 48TKOCTI1 p860Tbl MexaHir1'"1ecKolil yacr11 

MT3 11 oTCeYK11. AnH aroro np~ot BKI1104eHHOM Bb!KI1104arene, BOJAelilcreyH 

epy4HYIO Ha SIKOpb p8CL\em1TeJ1H M8KC11MaJlbHOfO TOKa Ka>KAOfO nOJliOCa 

BbiKI1104aTeJ1Sl, npoeep11Tb, 4TO HKOpb ABI1>KeTCSl 6e3 38T11p8HI1.;;, 4eTKO 
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aoJapa~~e~cH a ~cxo.QHoe nono>KeH~e np11 ornycKaHI111 era, 4a 
HI1JM 11.1~3: pa6oraer 6eJ cpbtBoa 11 nocne orpa6oTKI111M Bbt.Qep>K 
orKmoy:a~rq~ BbiKnJOYarenb. 

A4.3 Bbt6paTb 113 ra6n114 6.111nl1 6.2, a JaB11CI1MOCTI1 or Me 
'. ·l 

Kl1 aBT9MaT~4eCKOfO BbiKnl04aTenH 11 HOMI1HanbHOf0 TOKa ero p 
COOTBeTCTBYIOI.L\11e yCTaBKI1 MT3 11 OTCe4KI1 ~ BbiCTaBI1Tb 11X Ha 1. 

• , •. : ! - t' 
noMOI.L\bK> ycrpo~craa npoaepK11 Jall..\11T nepB114HbiM nepeMeH, 
onpe.Q~~Tb cpaKTI14eCKI1i1 TOKcpa6aTbtBaHI1H 11 apeMH pa60Tbt M1· 
Ka>K.QOf9 f16ihoca. Ecn11 JHaYeH~-te TOKa cpa6aTbtBaHI1H omi1YaercH o· 
ycTaBKW, 'rip011JBeCTI1 KOppeKT11pOBKY BbiCTaBneHHOi1 yCTaBKI111 no 
npoee~l{y.' <i>aKTI14eCKOe BpeMH pa60Tbl He ,QOn>KHO BbiXO,QI1Tb 

•• ··! 
o6nacr11 B0:3

1
MO>KHbtX ormoHeH11i1, yKaJaHHbiX Ha pHcyHKe A 1. 

Ecn~ ~9ll..\HOCTb HMe10t4erocH Ha aHeproo6beKTe ycrpoi1cr 
nepBH..fH~I~(roKOM He,QOCTaTOYHa AJlH npoeepKI-1 ycTaBKI-1 TOKa cp 
orceYK~.~MQ~Ho orpaHI14HTbcH onpe.QeneHHeM epeMeHH cpa6ar~ 
np11 Mal<C1-1M·anbHO BOJMO>KHOM TOKe, COJ,QaBaeMOM ycrpoi1CTBO 
AYIOI.L\etif npbeepKO~ roro, 4TO 3TO BpeMR HaXOAHTCR B JOHe 
OTKnoH:eHI1i1' COOTBeTCTBYIOl4ei1 epeMH-TOKOBOi1 xapaKTepHCTHKI-1,, 
Hoi1 Ha p~cyHKe A.1. (Heo6xo,o.HMble ycrpoi1crea npoeepKH Jall..\1-lT 
roKoM :l13.roroenRJOTCR ArHVIL\ "AoH6accaHeprorexHonorH 
r.ropnqBKa·,;):\oHe4KOtil o6n., yn. KOMCOMOflbCKaR, 40). 

A.f·1 ~poeepi1Tb o6ecne4eHHOCTb ceneKTI1BHOCTI1 no sp 
BBO,Qa r_I:"T~tl11H 11.\nT c MT3 ni1HI111 pe3epB11pOBaHI1H .Qpyroro 
JynbTa'nili.1:npoeepK11 3TI1X Jat411T nepB114HbiM TOKOM. 
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6 

a - xapaKTepi1CTI!IKH BbtKnJOYarene\1 c 1 = 120-600 A; 6 - xapaKTep11CTI1KI1 
Bb1Knl04arenei1 c 1. = 800-1000A. • 
1 - np11 ycraaKax MT3 11 orce4KI1, yKaJaHHbtX a ra6n114e 5. 1; 2- np11 ycraeKax 
MT3 1-1 orce4Kiil, yKaJaHHbtX a 6.2; 3 - o6nacr11 BOJMO>KHbiX OTKnOHeHI1i1 
xapaKTep11CTI1K. 
PHcyHoK A.1 - BpeMH-TOKOBbte xapaKTep11CTI1Kit aaroMaTI1YecKI1X Bb1Kn10-

4arenei1 Tl1nos ABM4C 1A ABM10C 
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np~IlO>t<eHHe 6 
( cnpaso4Hoe) I 

i' YcraaK~-t MT3 1-1 orceYKH Ha pacl..len~~tremlx 
aaroMaT~-t'!ecK~-tX BbiKI1to'!aTenei1 cep~-tH ~IBM H AB . ' ~ . ~ 

, ;. BBO.QOB nHT3HHH H IIHHHH 833HMope3epB) 
.. ' l, ; , : 'r• Ll..lnT H cornacosaHHe HX c npe.Qoxpat-f 

':)· THna nH-2 no ceneKTHBHOCTH 
"·I 
' .. ~i 

1 ~· (-ia ssoAax nHTaHHH LJ..tnT 6onbWHHcrsa 3JleKTpocraH~I1 1-1 noAcraHL\HH i 
~. c+,·a.~osneHbl rpexnomocHble asroMaTH4eCKHe Bb1Knto4a 1-1 nepeMeHHoro 

\O,K<t!fHOOB ABM10C 1-1 ABM4C (A810C 1-1 A84C), HOMHHa tHbiH TOK HX pac-
t;Je.nJ.1jenel1 COOTBeTCTByeT TOKY pe>t<HMa 30-MHHYTH pa3pHAa aKKY-

Ji.1yfi#topHOH 6arape1-1, s 4enH Koropol1 ycraHosneH cMaTpHsaeMbiH ~b. !.K.n .. ::.o4arenb. YKa3aHHble BbiKnto4arenH HMetoT ABa pa~ enHrenH MaKCH­
Mall~Horo TOKa- C o6paTH0-33BHCHMOi1 xapaKTepHCH1KO~\~peMeHH 
, '·. cpa6aTbiB3HHH OTTOKa (MT3) 1-1 C He3aBHCHMOH OTTOK ~apaKTepHCTHKOH 
(~en~KTHBHaH OTCe4Ka). ~ 

·. , ~ac<leTb14YBCTBHTenbHOCTH 3311.\HT (B npeAenax B03Md: 

HX:y.~aBOK Ha WKailaX pac4enmenei1 MaKCHMallbHOfO TOK~ fBTOMaTH4eCKOfO 

ai:.IKf!~4aTenH) K TOKaM KOpOTKOfO 33MbiKaHHR Ha WH~~~ LJ..tnT 3JleKTpo­

CT~H4Hi1 1-1 noACTaH4H11 noKa3allH: 

oeoro KopoTKoro ; ;. : :.:,prce4Ka, KaK npaBHflO, He 4YBCTBHTe1lbHa K TOKaM 

;\at!'1b!K3HHl'l, no3TOMY npH peanbHO yCTaHOBfleHHbiX aBTOM~. ifHYeCKHX BbiKn10-
4aJei:J'Hx s 4en1-1 nHTaHHR LJ..tnT cpyHKL\HH 33UJ,HTbl BbmonMer MT3; 

: :_,' JMT3 HMeeT K03cpcpH4HeHT YYBCTBHTeflbHOCTH K T 

potKqro 3aMbiKaHHH Ha LJ..tnT He MeHee 1, 5, Aa>t<e npH MaKc~f,1anbHol1 ycrasKe 
1-ia'w~ane. 
~ ;·~ fj'ac4eTbl YYBCTBHTeflbHOCTH BbiHOCHOH 3all.\HTbl, 

G?~~-~eTCTBHH C L!HpKynRpOM l..l-03-90(3), nOK3331lH, '-ITO 

Hi:i'. o!:jecne4HBaer HOpMHpyeMoro 3THM 4HPKYflRpo 

Y'y~cl\~HrenbHocrH He MeHee rpex K roKaM MerannHYecK_ 

t.Ab'i~aHHH Ha LLtnT 3neKTpocraH4H11 npH MeTOAHKe sb1d1 
Tpi'sa!Qw,ei1 OAHospeMeHHbiH asroMaTHYecKHI1 nycK scex _:, 

3neJO:poABHrarenei1. 

blnOJlHeHHOH B 

a, K3K npaBHJlO, 

03cpcpHL\111eHTa 

0 KOpOTKOfO 33-

a ycTaBOK, Yl.JH-

31011.\HXCH OT A6 

.··: · Xbrs:~ orceYKa, KaK npasHno, He 4YBCTBHTenbHa KEKaM KoporKoro 

3·a·. ~·.b. ~~~HHl'l, HO B CBH3H c TeM, 4TO OHa C ~T3 KOHCTpyKTHB . B33HMOCBH33H~ 
eAJ.1HpH 3JleKTpoMafHHTHOH CHCTeMOH, A11H nony4eH. He06XOAHMOH 

3~i4H):Hoi1 speMH-TOKosoi.i xapaKTepHCTHKH MT3 AOil>t<Ht> cnonb30BaTbCH 

pa~}{fjlHTeJlH KaK C o6paTH0-3aBHCHMOH, T3K 1-1 C He3aBHq OH OT BpeMeHH 

XapaJSTepHCTHK3MH TOKa cpa6aTbiBaHHH. 

: ;: . ~~ OCHOB3HHH aHanH3a B03MO>I<HbiX TOKOB 1-1 BpeMeu~ HX npoTeKaHHH 

-Jz '' . 

npH pa31lH4HbiX pe>I<HMax pa6oTbl A6, c Yl.JeToM THna A6 111 napaMerpos 

pac4enHrenel1 (no HOMHHanbHOMY TOKY, npeAenaM peryn~>~poeaHHR ycraeoK 

no TOKY 1-1 epeMeHH cpa6aTbiBaHHH, epeMH-TOI<OBbiM xapaKTepHCTHKaM, 

K03cpcp1111..\HeHTaM B03BpaTa H T.n.) 3BTOM3TII1'·1eCKOfO Bbl Kfl104.aTenH, 

ycTaHosneHHOfO Ha BBOAe nHT3HHH ll.\nT, paCc<lHT3Hbl He06XOAHMble ycraBKH 

MT3 H orceLJK~. 3Ha4eH~R 111x A11H aeroMaTH4ecK~x BbiKJltoYaTenel1, 

ycTaHoBneHHbiX Ha BBOAaX nHTaH~R ll.\nT 3JleKTpOCT3H4HH, npii1BeAeHbl B 

ra6m14e 6.1, a AflH asroMaTH4ecK~X BbiKntoYarenei1, ycraHosneHHbiX Ha 

Jli.1HHHX B33HMOpe3epB111pOBaHII1H LJ..tnT 3fleKTpOCT3H4111H 1>1 BBOAaX nii1T3HII1H 

111nT noACTaH4111i1,- s ra6n1114e 6.2. 

AHamt3 pac4eros ceneKnteHocTH MT3 BBOAOB nii1TaHII1R LLtnT c 

3311.\HTaMH OTXOAl'lll.\HX or Hero np~-tcoeAHHeHI-1i1, BbmonHeHHbiH AllH PHAa 

3JleKTpOCT3H4Hi11-1 nOACT3H41-1H, noKa3all, LITO H31-16onee 43CTO He o6ec­

ne4HBaeTCH CeJleKTI-1BHOCTb C 33ll.\I-1T3MI-1, BblnOJlHeHHbiMI-1 npeAOXpa­

HHTeJlHMI-1 Tl-1na nH-2 1-13-33 pa3I1H4HOfO HaKJlOHa 1-1 nepece4eHI-1H I-IX 33-

11\111THbiX speMl'l-TOKOBbiXXapaKTepi-1CTHK. fpaHH4Hble 3HaYeHI-1H HOMI-1HaflbHOfO 

TOKa npeAOXpaHI-1Tenei1 nH-2, AO KOToporo, KaK npaBI-1110, o6ecne4HBaeTCH 

ceneKTI-1BHOCTb c 33ll.\I-1TaMI-1 asroMaTI-14ecKoro Bb1Kil104arenH BBOAa nHTaHI-1R 

Ha LLtnT npl-1 COOTBeTCTBYIOll.\I-1X ycraaKaX MT3, npi-1BeAeHbl B Ta6111-14aX 6.1 

H 6.2. EcnH HOMI-1HaJlbHbl" TOK nnaBKOH BCT3BKI-1 npeAOXp3H!-1TeJll'! npeBbiWaeT 

rpaHII14HOe 3HaYeHI-1e, Heo6XOAI-1MO npOI-13BeCTH pac<leT TOKa KOpOTKOfO 

3aMbiK3HHSl H no ero pe3yllbTaTaM, I-1CnOJlb3YSl BpeMH-TOKOBble XapaK­

repHCTI-1KH, onpeAe111-1Tb B03MO>I<HOCTb ceneKTHBHOi1 pa6oTbl 33ll.\I-1T. EcnH 

ceneKTI-1BHOCTb He o6ecne4111B3eTCH, cneAyeT BblnOilHHTb OAHO 1113 CJleAYIOl1.\I-1X 

Meponpi1HTHi1: 

- 33MeHHTb nnaBKYIO BCT3BKY Apyroi1 C MeHbWI-1M HOMHH311bHbiM TOKOM, 

AonycTHMbiM A11H pe>t<HMOB pa6oTbl npHcoeAI1HeHI1H no ToKaM Harpy3KH; 

- nepeKili04HTb n1-1TaH1-1e LJaCTI-1 Harpy3KI-1 Ha Apyroi.i I-1CT04HII1K 11 npo­

H3BeCTI-1 3aMeHy nnaBKOH BCT3BKI-1 APYfOH C MeHbWI-1M HOMHH3JlbHbiM TOKOM, 

ecnH npl-1 CYll.\eCTBYIOll.\ei1 Harpy3Ke Ha OCHOBHOM I-1CT04HHKe 33MeHa nnaBKOH 

BCT3BKH HeB03MO>I<Ha; 

- 3aMeHHTb npeAOXpaHHTeJlb ceneKTHBHbiM aBTOM3TH4eCKI-1M BbiK­

Ili043TeneM, 3Ha4eHI-1e HOMI-1HaJlbHOf0 TOKa KOTOporo COOTBeTCTByeT 3Ha-

4eHHIO HOMI-1H3JlbHOfO TOKa 3aMeHHeMOfO npeAOXpaHII1TenR 

Pac4eTbl TOKOB KOpOTKOfO 33MbiK3HHH B CHCTeMe noCTOSlHHOfO TOKa 

,Qan>t<Hbl BblnOilHHTbCR c y4eTOM 3neKTpH4ecKo~ AYrH a Mecre KoporKoro 

33Mb1K3HHR. Ynpoll.\eHHaH MeTOAI1Ka pac4eTa npHBeAeHa B npl-1nO>I<eHHH r. 
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Ta6A~:4~ 6.1 
•• , ·.:!_, 

:r11n:l 
'a~·~"ii 

TiK?1<Jf 
~~n~~l 
r~: 'll 
; ~j;; 

.-, :., 
, .. , .. ~ :. i 

'cdl 
ABM4q 
AB4C' 

,; . 1. 

. ~~ ~ ~1:: 

HoM!-1-
Hanb­
HbiH 
TOK 

YCTaBKH cpa6aTbiB3Hiill'l 33UjHTbl Ha WKanax rp~· t4H9B 3H34BHHB 
HO H3flbHOfO TOKa 

MT3 oTce4KH .' eKor:i BCTaBKH 
r 

~~- I I m1T~nR, I no ~oKy, I j no epeMe­
HH'>, C 

no TO­
KY. A 

no I np 
BpBMBHH"l, 06 

c 

AOXpaHHTenR 
nH-2, 

OTOpOM Ill HHlKB 
ne4HB3BTCR ce­
KTI1BHOCTb.A 

120 250 MAKC 1300 0,6 til 60 
150 300 MAKC 1650 0,6 IW 80 
200 400 MAKC 2200 0,6 100 
250 500 MAKC 2750 0,6 I 120 
300 600 MAKC 3300 0,6 120 

i C 'rl 500 1000 MAKC 5500 0,6 ~ 200 
ABM\1)~ 600 1200 MAKC 6600 0,6 1· 200 

AB'.1 oc 800 1600 MAKC 8000 0,6 300 
:: ( JJ 1000 2000 MAKC 10000 0.6 350 

400 800 MAKC 4400 0.6 · 150 

!; ~t Y,¢raeKa MAKC no WKane epeMBHH 'lacoeoro MexaHHJMa p~qnonolKeHa Ha 8 
3V~be~:~eepx OT l\Hcj>pbl 0 H COOTBBTCTByeT BpBMBH!-1 cpa68TbiB8HHRi I' MBHBB 1 Oc. 

; ~.·~ .gtll'l nony4eHI-!l'l ycraeK!-1 0,6c AOnlKHO 6b1Tb ycraHoeneHo 12 · beB a Ja4enne­
HI1H'wechePHH C aHKBPOM Ha MeX8HI14BCKOM 38MBAfli1Tene pacuenne . rR OTce'lKI1. 

.- l~~-i1! 
T~~fiHUa 6.2 

~- -·1>:"' '\-1 

l!~~~ 
'ruol.j4~ 

HoMH­
Hanb­
HbiH 
TOK 

YCT3BKI1 cpa6aTbiB3HHR 33UjHTbl Ha WKanax I rp H'lHOB 3H8'lBHHB 

MT3 HcDI'-t11HanbHoro TOKa 
OTce4KI1 

!~~fi pac4e- r------.--------t-----,--------; 
nHrenR, no laKy, 

A 

aBKOH BCTaBKH 
'BAOXp8HI1TBflR 

nH-2, 

:, t: ~;·: A epeMeHH'>, TOKY, A epeMeHH">, ~ecne4HeaercR 

.. ,. ;r; 120 25o Ha 960 o,4 60 
>.;0:; i 150 300 2 Jy6a 1200 0,4 80 

no I no I no I n~1jKoTopoM 11 HHlKe 

c c · neKTI1BHOCTh. A 

ABM4C 200 400 HHlKB 1600 0,4 100 
·AB4C 250 500 MBTKH 2000 0,4 120 

;'. ·, 300 600 MAKC 2400 0,4 120 
~ ,;; 400 BOO 3200 0,4 150 

n: 'f: 5oo 1000 4000 o.4 200 
ABM1PC 600 1200 4800 0,4 200 
A~1 ¢; aoo 1600 6000 o, 4 300 
'. \'; Jl 1000 2000 8000 0.4 350 
~ 'Y.cTaeKe no wKane 4acoeoro t.~exaHHJMa Ha 2 Jy6a HHlKeU 1teTKH MAKC co­
oi:e'e!#eyer epeMl'l cpa6aTbleaHHR opHeHTHpoeo4Ho Ha 3 c MBH~ 4BM Ha ycraeKe 
MAKC•npH ToKe, paBHOM ycraeKe TOKa cpa6aTbleaHHR MT3. "' 

~. ::•;>j:tnR nony'leHHl'l ycraeKH 0,4c AOfllKHO 6brrb ycraHoeneHo 8 JY 
Wt;!Cl:epHH c aHKepoM Ha MexaHH4BCKOf,1JaMeAnHTene pac4enneH11l'l 

34 !; i. ill 
-!~- f/, ,. 

l· ·f! 

~8 B 38l\BnnBHIIH 
'CB4KI1. 

np~molKeHt.1e 8 
( o6s:~3aTenbHOe) 

C~~trnant.13at.tHR OTKJ1to'leHt.1st 
aKJ<YMYflRTOpHOH 6aTapet.1 

AflH KOHTponH Hamt4HR nHTaHHR Ll.lnT OT A6 Ha 3fleKTpOCTaH41>1HX H 
noACTaH41>1l'1X, rAe ~~tcnonbayeTcR 8A3n "' oTcyrcTeyeT yKa3aHHbiH KOHTponb, 
ycTaHOBl>1Tb epeMeHHO, AO pa3pa6oTKI-i 6onee coeepw'eHHbiX ycTpoikTe, 
pa3pa6oTaHHOe 1-1 BHeApeHHoe a 3Heproc~-tcTeMe K~-teB3Hepro ycTpoi1cTeo, 
npl>1BeAeHHoe Ha p~-tcyHKe 8.1. 0Ho cocToHT 1-13 pene PT -40/02, c nocneAo­
eaTenbHbiM COeJ\lo1HeHHeM 06MOTOK 1>1 KOHAeHcaTopa t.1 no3BOils:leT BblnonHt.1Tb 
ct.1rHan1>13a41>110 no npl>13Har<y yeenw~eHH!'I ypoBH!'I nynbca41o1i1 oT 8A3n Ha 
WHHaX Ll.lnT npH noTepe HX nl>1TaHlo1!'1 OT A6. YcTpOHCTBO nOAKJ11041>1Tb K 
cyL4eCTBYIOL4eH CXeMe KOHTponR HanpRlKeHt.1!'1 Ha L4nT. YcTaBKY cpa-
6aTbiBaHlo1!'1 pene OTCTpOHTb OT HMeiOL4erocR Ha Ll.lnT ypoBHR nynbca41>1H B 
HopManbHOM pelKt.1Me, pyKoeoAcTeys:~cb npH 3TOM cneAYIOL4HM: pene 
cpa6aTbraaeT no ypoeHIO nynbca41>1H 1,5-2,0 8 npH ycTaeKe a Ha4ane WKanbr 
H AO 10 8- Bee KOH4e. 

KpoMe Bb1WeyKa3aHHOrO, Ha BCeX Ll.lnT 3IleKTpOCTaH41>1H H nOACTaH4t.1H 
BblnOflHl>1Tb Clo1rHanH3a4t.110 OTKJ1104eHHS'I aBTOMaTH4eCKOro BbiKJ1104aTenR BBO­
Aa nl>1TaHl>1!'1 oT A6 Ha Ll.lnT ( rne oHa He BbrnonHeHa no npoeKl)') Ha OTAenbHoe 
Ta6no L41>1Ta ynpaeneHHR. nt.1TaHt.1e CHrHaflt.13a4111H BblnonHHTb IIICXOAR 1>13 Me­
CTHbiX ycnoBHH Ka>KAoro 3Heproo6beKTa. 

+ I c -
~I I a 

+ EHTIWC/ 8W 

T ~ T 6 

a - CXeMa KOHTpon!'l ypOBHS'I nynbCa4HH Ha WHHaX Ll.lnT; 
6 - cxeMa cHrHamt3a4Ht.1; . 
C- KOHAeHCaTop Tt.1na M6f0 Hfll>l M6rn, 16 MK¢, 400-600 8; 
KA- pene T~-tna PT -40/0,2; 
+EHT, 8W - WIIIHKH Cl>1rHanH3a4~11.1. 

PHcyHoK 8.1 - CxeMa yCTpoi1cTaa KOHTponR HcnpaeHOCTH 4en11 A6 
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npHflO}I(eHHe r 
( cnpaeo4Hoe) 

1 

;1; 11 .Qyrosoro K3 a cerH nocrostHHoro TOKa, nHT MOH or 
;. ~ '.{i Ynpol.LieHHaH MeTOAHKa pac'Iera TOKOB Meran~tf:ecKoro 

:'if CBHHLIOBO-KI1Cf10THOH 8KKYMYI1HTOpHOH 6a, pe11 "'· !!t 

f ! . ~848flbHbiH TOK MeTaflflHYeCKOro K3 (I ) Bbi4HCI1Rilht no <flOpMyne: . _ ~ 't· lUI '.:r , ·. ·i n E 
'.!;,;; 1., .. = ~' 

;,. :;; R.
6 

+ R., (f: 1) 

ftle EP - pac4eTHaR 3AC OAHoro aneMeHra, 8; 

' L ~l! n - 4Hcno nocneAoBaTenbHo coeAHHeHHbiX ane~~HTOB A6, nHTa­
iQ(4HX T04KY K3; 

; '·t i{j R.6 - pac4eTHoe 3Ha4eH11e conpOTI1BfleH11fl A6, 0 , 
... : ·'I! R., - BHewHee conpoTI1BfleHHe Ao T04K11 K3, OM) yYeToM nepexo­
AI-ioro;conpoTHBfleHI1fl 3fleMeHTHoro KOMMyraropa, np11H11M Mora a pao.JeTax 
p~B~IM 5,0 MOM, 11 nepexoAHoro conpon1BneHI1fl KOHT oe KOMMYTal\H-
6H~~l< 1-1 3al.1.111THbiX annapaToa, npi1H11MaeMoro paBHbiM . MOM. 
; ;, ' axOAfll.1.111e B :ny ¢opMyny E 11 R 6 fiBflfiiOTCfl <PH BHbiM11 pac4eT-
HbiM~: aeni1411HaM11, Hefii1Hei1Ho 3;BI1CH~HM11 onoKa, npo ato1.1.1ero a 4en1-1, 
I(OTOpbiH B CBOIO 04epeAb Hef111HeHHO 3aBI1C11T OT conpoT neHI1fl 4en11 K3. 
fpact)i.1K Heni1Hei1Hoi1 3aBI1C11MOCTI1 JaMeHHeTcfl ABYMR RMOf111Hei1HbiMH 
yY~Q~K8M11, nepeceKaiOl1.\11MI1CR B T04Ke, COOTBeTCTBy , eii rp3H114HOMY 
900pqTHBfleH1110 (R , OM ), Bef111411Hy KOToporo onpeAe rT no ¢opMyne: 
1 :,'{! lp Rip= 7,5 ( n/m ), . · (r.2) 
:: ;.· ;f~e m - 41-1~110 napanneflbHO COeAI1HeHHbiX 3fleMeHT · (paBHO HOMepy 
ai<KY.MYnRropHo11 6aTape11 Tl1na CK). 

~ \ ~cnH R., <Rip, To np11H11MatoT E = 1,73 8 11 R.
6 

. ,0 · 10·3 (n/m). 
; < .~cnH R., > R , To npi1H11MatoT EP = 1,93 8 1-1 R.

6
. j5,4 · 10·3 (n/m). 

i; : .· .. JioK Ayroeoro K3 (lu..q ) Bbi4HCflfi~T no ¢opMyne: ~~ 
'· ·. ··•· I - K ·I , ~ (r.3) .!l «lA A O.W 

... -rAe KA = f(R) - 3Ha4eHI1e Koa¢¢11411eHra CHH}I(eHij TaKa K3 113-38 
Bf111R'HHR AYrH, onpeAenReMoe no p~-tcyHKY r:1. 
• :· ·,: R - R + R 
; ; · ~ · - a6 u· 

: · ; ' npH pao.JeTaX 4YBCTBI1TeflbHOCTI1 H ceneKTHBHOCH1 3atE. , pear11pytol4HX 
Ha Mff-ioeeHHoe 3Ha4eH11e TaKa (Hanp11Mep, 6biCTpoAelilc . IOll.\He aneKTpo­
MarH~THble pac4enHTen1-1 aaToMaTI14ecKHX Bb1Kflto4ar eii A37006), ToK 
i,l~ro~~ro K3 npHHHMatoT 

J • II I = K' · I . t (f.4) : f.: .r. p11 pac4eTax 381.1.111T, pe~~~pyto~";~a 3¢¢eKTHBHo;. 11 cpeAHee JHa-
qet-Me TOKa, TOK Ayroaoro K3 Opi1H11MatoT . 

Jq>;! '• 
;: 

I.,.A = Ki I., .... (r:5) 

tlj
-~··--· 

-----+-···-· 

--·--· --~ 

-· -·--·-- 1--1---\ 

-·-.. --··-·-r--1 
-·--·-·~~-~ 

\ 
(') 
'::L. 
:s: 
c 
Q) 
:r 

-·--~---+-+-1- 0:: 
:s: 

-·-·-·- -J.-
:I: 
Q) 
c; 
OJ 
:s: 

~"TC~~CJJil. r=·-
ttt!J=tr·t-r-H-1--1 
._.J-\-1 I -l 

{t)- . b 
0. '::£.~ c 

I'll I'll 0 
0 

"" "" t-0 0 
t- t- 0 
lS 1S '::£."' :s: :s: 
:I: :I: I'll 
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