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OT ABTOPA 

ABTOM06HJH1 MoCKOBCKOro H t.1>KeBCKOro aBT03aBOAOB OTHOCRTCR K OAHOMY KJlaccy 

H HMBIOT MHOro YHHcj)HUHPOBaHHblX y3noa H A0Tanel1, B TOM YHCJ10 H npH6opoa 3Jl0KT
poo6opyAOBaHHR. 

B noaceAHeBHOH 3KcnnyaraUHH nerKOBblX aar0Mo6H11el1 Yacro B03HHKat0r pa3JlHY

Hble HeHcnpaBHOCTH 3Jl0KTpoo6opyAOBaHHH. 0AHH H3 HHX BJlHRIOT Ha TeXHHYBCKOe co
CTORHHe aBTOM06HnR, Bl.tl3blnaior nepe60H HJlH 0TKa3bl B pa6ore ABHrarenR, CHCT0Mbl 

nycKa, npH6opoa ocee1.1.1eHHR H CHI ttanHJaUHH, Apyrne, xorsi H He anHRIOT Ha pa6orocno
co6Hocrb OCHOBHblX nrpororou 118TOM06HJlR, C03AalOT H0YA06craa AJlR BOAHT0Jl0~ . no. 

HCK 11106011 H3 3THX ll0HC11p<IBfiOCTOH, oco6oHHO y H00nblTHblX BOAHT0Jl0H, 3ayacryt0 
craHOBHTCR TPYAHopa3pou1HMO~ npo6noMo~ H nopol1 3aHHMaer MHoro apeMeHH. 

3ra KHHra npH3na11a llOMO'th flOA~nanRM 3BTOM06Hnel1 «MOCKBHY» 6blCTpo OTbl· 

CKaTb HBHCnpilOftOClb 8 CHCIOMUX 1111p116opax 3neKrpoo6opyAOBaHHR, HCnOJlb3YR npo
CTblO 11 Hilr m111111,1a CXOMlil 

B CXOMOX llOHCKtl 11011cnpom1oc1oi1 npHHRTbl CJl0AYIOl.1.IH0 COKpa1.1.1eHHR HaHMBHOBa-
ltHH 3nOKlpWt0CK11X 11p110opoa H 01CIOM 

A6 - 8KKYMYlll110pi1UA cltilllJ)Oll 
«M» - •MilCCa», KOpnyc OlllOMOOHllA, 
r - reHeparop; 

OB- o6MOTKa eo36y>t<110111111 ro11opn1opn, 
OC - o6MOTKa craropa re111ipn1opa; 

86 - ab1npRMHre11bHb1'1 6110K roHopn ropa, 
PH - perynsirop HanpR>KBHHR; 
Cr - craprep; 

83- BblKJllOYaTeJlb 33>KHfaHHR, 

KJl - KOHTpoJlbHa.sl naMna AJlR npOB(lpKl1 uenel1 3Jl0KTpoo6opyAOBaHHR; 
p - pacnp0A011HT0Jlb 3a>KHraHHR ; 
.QHO-AaTYHK HaYana OTCYera; 

.QYt.1- AaTYHK yrnOBblX HMnynbCOB; 
v - pe>KHM BOJlbTMerpa nOCTORHHOrO TOKa; 

V2 - pe>KHM BOJlbTMerpa nepeMBHHOro TOKa; 
TK - rpaH3HCTOpHblH KOMMyrarop; 
K3 - KarywKa 3a>KHraHHR; 

3MK - 3Jl9KTPOMafHHTHblH KJlanaH; 
np - npeAOXpaHHT9Jlb. 

B 311eKrpHYeCKHX cxeMax cHcreM 311eKrpoo6opyA0BaHHR user npoaoAOB o6o3HaYeH 
6yKBaMH: 5 - 6eJlblH, r - rony6ol1, >K - >K9JlTblH, 3 - 39Jl0HblH, K - KpaCHblH, KY - KO· 
pHYH9BblH, 0 - opaH>K0BblH, p - po30BblH, c - cepblH, y - YepHblH, <1> - cj)HOJl0TOBblH. 
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rnaea 1 

CHCTEMA nYCKAABHrATEJl~ 

1.1. YCTPOlllCTBO 

Cl'CteMbl nyCKD ao•OM06"ne11 c·_JI' piYT aK•YMY"AlO!l"YIO 6mal)(ll0. crap. 
rep" ai;K11!0'<a1cn• 8D"'"r aH>1A (ra6fl I) 

Ta!itT•u• I COClll CMCltM nyc .. ---=-- -- """' .. -~, 
~-~..., 
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2140, 
MOMC>llOO .,M_11:NM- A:Vl< ~ 
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~1 .... ,, ... lll>K· 2126 

2125. l-9+i . 271! --- tlCT f.l,:) . 
(OCT . fiM"ll Clo,._ 

~''"' 
GT117,\ - ~.-.-.. 

Bl.""""11- M:~l7 
~(V'1t1 - -- -

OCT f 
loc:T. 5 

""" oc;T - 563 
(tJCf • !'6A3I 

CTZ!l 

ecT ·S53 
(BCT. S&-~ 

4213708 
rnJ7ll i G 31' 

4213700 
ITTIJ11 I I 

2100-3/'0100( 21<&3l04005 I 2100-371)11()5 

Craptepb1CT221 (ll!1C I.ti). CT117A(p.1C. i,0) .. 421 .3708(p~. 1.e)nOKOtlCT· 
P~" a1w101w II ll·I .. npcjlCl<lllll AIOT coOoii nneKlpOllD~I aren .. nOClOAH••Ol'O TOl<ll 
CMllWatlHOl°O eo:i6)'i",/IOllilA, OCHJUICH>lblO TAIOllblM peno "MeXaH~ fll>"80A8 
Crap•qlbl CTI I 7A 11 421 .3708 omw.mJOTCll OT cra;rrepa CT221 icpennet<>leM K 
llBl'filT811lO" t1a.i1,~..CM p()11(l1114'4tenbHOl'O l(()lfTMTa, ~eHHOrO llJlll WyH· 

n<poaaH"" fX!-'\llC10p.1liiltyllll'1438J«llr8HllA l'P-' nyl:Ml. 
C1ap1&pb1 MM0101 no yor111pe nonioca 16, ttn KOTCf•blx pncnonoll<&t•bl oO· 

MOTKl'I ao36y..-11~H"H 15 SI.op• 14 ciaprepa, co111•pA<.1U1111i\ enn, cepnc·;HMK c 
o6MoT<o~" Konno• 1op, upa111aorc11 e 6pOH3orpm~11uoa1.1x {Ma1annoKepaMM· 
YOCK"X) no11w11m1'1KiU (111ynKaX) , ycraHounOHllblX ff KJ)b!lllK8X 71'1 13 CTDPTB 
pa. Ho KpblWKB 13 co C!OpO>tbl KOnneKTopa yKponnoHN nsa 113on1o1poaaHHblX 
".asa 3aMKHyTblX tlJ KOpnv<: lllBTKOAf.lPlll3TIJnll, R KCllQ\l~IX noMOUIBHbl Ul9TKM 

Ulet<Y nP""'"MlllOTCP • ·•OMCKTOPY 21 OPY*"""M" Ha KO><ue aanA R•OPA 
HBXOJIATCR nl)l'BOl1CT8PTC•pa, COCTOllW"" .. , pon1o1K060A MY'l>Tbl 2 caoOollHoro 

XOA8 M wecl8pHlll I 
Myq>Ta coo6o1Jt<()(O xona COCT0"' M3 Hnpyll<HOH <>Ooiwol 22, ca~JaHllOll c 

AKopeM crap1epa' Bt<YlJlCH!<E'il o6ol<Mbl 23. 1o13rOTOMe+<HCi~ K8K QAllO ueooe c 
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UIOC IOJl!lllH 1 np~BOAa. M ponMKOB 24 c nnyHll<BP3MM 25., npyit<11HaMl'1 26. pac-

11'-'lln/M!lillhlMH Mell<AY o60i1MaMM a na3ax., rtiB3A&X Hapyll<HO~ o6m<Mbl 
n, .. lll<J1IO'iB~M1'1 craprepa BpaUIBHllle ornana llKOPll 14 nepe11&eTCR Ha Hapyit<

llyK• n (80AYL!l)'IO) Ol5o'1My My<j>Tbl. npM epa111e+iMl'1 i<apyit<HOi.\ o6oi1Mbl p001'1Kl'1, 
tllU>lrilllCb noA Aeiilc'TBl'10M nnyHJO(epoe c nPV"'W<llMll B y3KYIO '!acTb na30B, 38KnM· 
ll~tUllOl BHyrpeHKIOIO 23 oOOl<My, M 00e oQo~Mbl C WecTCl)H8H 1 H3'1MH8JOT Spa 

U~ll bCR KaK OAHO ue.noe. llepBAa!k'll1 MOMUHI OT BMll RKOpll craprepa Ha B8H8U 

MJ)(OUHKa KOnOH'i&TOfO uan~ ,tlAMrarenR M O(i(lcnQ•IMBall nycK ABHrarenR 
nocne nycKa 11011roron11 MOXOBMK KOHllWinToro aana HBYMH88T ep&U\BTbCll 

5btCTpllB. a UMOCTB 0 HHM .. u1ecrep1rn 1 cmprnptl Pon11K11'yeneKa10TCll BHyr
pe11HBi4 o(ioi<Mol-1 23 ti 6oneo WHpOKYIO •1.ac:n. n~30B Hapyll<HOil o6o'1Mbl M pac
Kn1'1Hl'1BBIOT o60AMbl , 11pM 3TOM apau10HHIJ"' MBXOllMKB HO 6yABT nepep,aBBTb

Cll Ha ean RKOPR crnprepa . 
BBOll W0CTC~Hl'1 11pHUOAB B 3<141)1 1111111.,11 0 DOllll<JM M8KOLl'1•:a KOnOH'<OTOrO 

eana 11e11ratenR., OKnlO'<OllllA IJllN.IPWIQ\,,,(.~ •1111'1,, CTllplopn OCYUIOCTBnReT

CR 3neKTpOMOfHMT1l~IM rnrOllblM ptlfl•I. •t)IOIKIO 11p'1•P1Jnnoi10 K Kopnycy crap
Tepa Pone HM001 Kn 1y111Ky 0 fl II I \lll1llll• •Ill"~ 11 y1~Jp>1rnea10uiei< 06MOTKaMi.t. 

BHytp'1 KarywKi.t HaXO/l'1TCA "'-'JP" 6 pono, ·~oc1on,,K KOToporo coeAi.tHeH c 
pbl'iaroM 6 np11110/\i1 cmprcri.1 Ha .11py1 (>!.\ CTOpoHB RKOPA 3BKpenneHa KOH
TBKIH81l nnaCT~HR (AHCI') 10. I i;J llK<lpO yc1; 1100B11e11n B03BP81HBR npyli<llHB, a 

H3 t<pblWKe 11 perm pa3Ml'lll•)llt' ~0111:1Klli~IO OonTbl (KOHT8KTbl) 12. 
npHHUMO AO~lBH~ 011;T1lM .. I llV1;Kn (p110 . 2) 3aKnlO'<B8TCR B cnaAylOU\OM. 
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AG ~"•v...ymi1op.a11 oa111J)8il Ill tu.am:111C1"1aiO.nt. 38•~f1:n11011; CT craptep: lP - ,"'U&OI:!' IJ'!lll. 311 • 
~· .. lDOll"'""rarnt1tcTaptepd Ml I w_1a.1utt~" riµHMU1 St • a11111n.:Jl()U4iJ~ 00tw101u oHOllKN'O P9N. YA . 
'(A.ep1utt1.1<~1ll.1• OCMor~tt l>1t1'f1nro pcf'O ~ Kn •_011ta1CrHaJ1 nnaC'IM~ (,~•I. t( · 1110tt1111Cn.1 raTODOf'O penn . S1 
.. p.:opt.1J1roeoro pine. np • r.<1:itt1·a1H<1•1 npy•~11a J11rO[lt)fOpeM. P • pi.1~dr ~IO.Q8 W • t118CleP"A rp~eo~ 
oa. M ~ Maxou11.11:011t! .. 'la1oro bcllll Afl~(a1on11 

8 

np11 noaoporn KnlO'ia 3all<MraHi.tR B nonO)l(8H1'e · n ycK" 30MblKalOTCR KOHTBKTbl 
"30" ,, ·so· BblKnto'laTenR 3all<'1raHHR H anpRll<8HMe aKKyMynRTOPHOH 6a1ape11 
OOABBTCR Ha BTRrl'IB8IOIJ\YIO ,, y11epll<MBBIOIJIYIO 06MOTKl'I TRronoro pene. n o o(). 
MOTK8M nporei<aeT TOK. np.i 3TOM 80~H'1K80T MarHHnl06 none, KOTOpoe o6ec
noYl'1080T BTRrMBBHM0 CTMbllOfO HKOpR pene BHyTpb o6MOTOK rpH f1811)1(0Hl1M 

RKOpR pbl'<ar nepeMOUIOUT IUCC IOpHIO MBX<lHM3Ma npi.tBOA0 anope11 AO 381.(en
neHHR 0 BBHUOM MaXOBHKll KUnl'll'ilHOIO aana ABHrarenR B MOl\'BIH 3at.(enne
llHR wecrepHH c OElHllOM M·••OllM•.1 KOllTnl\THOR nnacrnHa 38Mb1KB01 KOHT(lKTbl 

TRrosoro pen!>,, HO ir10Kll "'"H111(11(>0h c1oprepo OOASBTCR Hnnpa)l(OH110 OKKY· 

"'YflRTopHo>i 6AH1Jl('11 fl•OJll• 1>1111KTpOAAHraren11, epa111aRCb, o6ecne~1;1oaer 
npouopa•1Mea111<11 w11011•i.1111ro u:ma 110,,rarenA nocne nycKa KlllO'< 38ll<Hra · 
tll<R B031lpaUl11H1CH U lltlllfJ)l(Qll•IO '3B)l(Mr8HM0" npH 3TOM KOHT8KTbl "30' l'I '50" 
lll·ll\/llO'lillOilM Ull'••ll lltMll j)(1JMl.1~!1IOTCR, RkOpb rnroaoro pene pa3M8rtil1YM· 

HO!l!Cll "' llQH 111.'nurn11(1M 00)11Jllllll011 npyli<llHbl or6pacb1Baercff B l<CXOAHOe 
0011\lli\QI llllJ 

llpM Ol<•i !ol\1.llllllllHI li~('f'~ II MCXnfll!OO nonollUlHlle KOHTBKTHllR MOCTMHa 
p.t.1M~ .... ·101 •OH1h,11.1, s11olilf>01111M1ft11'J110 CTAprepa OTKn10'lee1c11 or BKKYMY· 

fl~ 1!!f•IWn (i~ lllj)\JM, 11 p1.1•1111 "~·" IOllM' IUi)C'tt1pHIO 113 3a4enneHMR c BBHl.\OM MO· 
10fli111,fi fl.Plll)H'Y"IQF1) IHlllfi l~l!Hrft1011M 

I l11•1>•Hllll<!Allt.!1ilR OXOMh CHC IOMl ·I 11ycw (pllC 2) nOK33blBaeT 06U\HH xapaK· 

IC•p U3o1llMOCll»Ju>I bilUMt•llllill Gll•jlt_IMhl 11yclC8. u nOJIHble CXeMbl C00AHHBHHii 
C:HGJOM Jl{J:.11M111i1.1K ~11HQM11{i11111 1H 11p~1111j11•111.i Ila pMc 3. 

I . 2. ~HMHOCTHKA 

He11cnpaBHOCrn CMCTCMbl nycKa ff>ll'lllll .. llpoABnlllOTCA B HOHOPMMbHOi1 pa 
6ore craprepa Moli<HO Bb11Jen1<rb n~ 1 h 11 .... r.npaeHocrei1 a pa6ore crnprepa 

1.2. 1 . CTapTo p He BKIUO'i88TCA • 110 COblW Hbl 1.l.180'IKM cpal5aTbl8 8 · 

H11A r11roe oro p e n e 

npH'i'1HBMll 9TOro MOryr 6b1Tb HapyUJeHHil KOHTBKnlblX C00AMHeHHH, o()pb18 

"""' KOp01K08 38Mb1K8HllB B 411"RX BKlllO'IOHHA crap repa " H9'1CnpaBHOCTH TR· 
roeoro pene craprepa 

nopRAOK HSXOIKJlOllHll 3n!X HOMCnpt\BHOC 1011 fl0KB38H HB p~IC.4 . .QnR paOo
lbl no 3TOMy anropMTMY H006K011)'1MO ronLKO KOHrponbflBR naMna. 

1.2.2. 0 pM BK/U0'19HMM CT&pTepa CObl W Hbl MHOroKp8THb10 l.LIBO 'i• 

KH TAroeoro p e ne 

Craprep llMeeT TAroeoe pene c ABYMR 06MOTK8MM BTArMBGIOU\OH M y11ep-
1K•Ba10U1ei1 B M0M8HT33Mb1KaHHA KOHTaKToe TAroaoro pane BTRr•ealOUIBA 00· 

MOTKa OTl<lllOYaercR ,, pat501ae1 ronbKo yAepli<Heaio111aA OOMOTl<ll EcnH npM 
3TOM CHObHO pa3pAll<8Ha BKKyMynATOpHaR 6arnpeR, ocna6neHbl KOHT8KTHbl0 

coep,,,HeHMA 4enM craprepa "'""'IKB e y11ep>1<MBatoU1el< oOMOTKe 111roeoro pene 

c raprapa 1>1MeBTCR o6pblB "'""' KOpoTKoe 3(!Mbl~BHl>18, TO 803BpatHaR npyli<11Ha 
nepeMell!8BT AKOpb TMoeoro pane s o6paTHOM Hanpaene11.,,,. KOHTBKTbl pene 
pa30MKHYTCA, BTRfi.tBBIOU\BR OOMOTK8 CHOBB BKnlO'fMTCA ,., no11 ee ABHCTl!HSM 
KOHTaKTbl BHOBb pa30MKHYTC!I. n pouecc noeropMTCA 

9 
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11111n'¥i~n111 HM<·212& (CM " I .3.2.1 L '7'7·~~~~'- di 
PMC. 4. Crapl9p HI BKMlrO"la8TC~ (H8 CnblWHW UIO_n-.i.;M 'Pl~1.Tbl9~';1KJI flo1f090ro pen&) 

A11rop11tM no11cKa He11cnpaeHocre>i MA sroro cny'<aR np11eeJ:1eH Ha p11c.S. B 
xoi1e palioTbl BaM MOllCBT nOHBA0611TbCA apE>OM0Tp 11m1 nnOTHOMep Atrn npo· 
eepK11 3apAllC9HMOCT1< Oarape11 

Ecn11 e1<1110Yett11e craprepa Oy.QeT "aero conpoaOJl<ABTbC~ MHoroKpa1 Hb1M11 
Ul0nYKaM11, 11 Ka)l(Jlblii paa npw-tHHOii 3Toro HuneH11A OyAeT pa3pAllCBHHOCTb Oa 
rapeH, TO OnrapeA n1160 Cl1HWKOM OblCTpo pa3pAllC80TCA MB*AY no03W((IMH, 
n1160 B He~ eon. He11cnpaBHOCTb B TOKOM cny .. aa ea HYll<HO TlllBT9%HO npoae· 
pw11>. Anrop11TM npoaepK11 6arape111 np11ee.QaH Ha p11c 6. JlnA nonHor:i npoeept<11 
HeOOXOAHMO 11M0Tb Tecrep" aKKyMynATOpHblM npo6Hl1K 3107 (111M HarpySOY· 
HYIO Bl1nKy nB-2) 
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)fl/11110111• npoBOAO~bl~A:-.sr;;) 
I .0' 1)1)11" llKlll<l~0Hlllll I 

~;- - - -;T;~p:a~:n:::K):H; 3~~ 
t!: HC~e:a~-T - _} _ - - ~ _:::o:: :::T:~ ~ 

CoeAlllHlllTb •+" A6 c OblBOAOM 111roaoro 

pene Cr 

1l4en~KH TAro11oro pene CT Aa 3;1•mCTM "' 1101Kt>tt1l~t1111K111 npoaoAoB a ue· 
HC~83BIOT lll1, 11pnlll'Jllllh Ill 3a~111CTMTb KOHT3KTbl 

03 (CM· ll 1,3 3) 

HeT 

npoaep11Tb aap11*eHHOCTb 6arape11 (CM 
n 1.3 1.) 

6aTape11 3apAllCCHP 
l HeT •I ~•i>lll;'!,'~ll1 1iopc10 I 

Aa 

3aMeH"1Tb 1~roaoa pane - o YAeP*11ea
iouie11 oOMOTKB pene eCTb o('.ip.-e 1111111 KO· 
poTKOe JOMblK8H"10 

011op111vo1, OfHll!l\OllHble nyHKlMPOM, 
filll•·~O nnA 111110MoC!Kn~ "1>1<·2126 

P11c. 5. np111 BK1110"leH111111 craprepa cnblWHbl MHoroKpa 1111.10 u11w1~111 rRroeoro pene 

1.2.3. CTapTep eKmo1.taeTc~, HO ero ~Kop1o 11H60 He epa~aeTC~, 
11H60 epa~aeTc~ MeAJleHHO 

np1A41AHaMIA H0HOpManbH0171 pa60Tbl CTaprepfl II )IOM cnyYae flBMllOTCfl pa3· 
pfl>1<0HHOCTb 6arape1A, HapyWBHIAB KOHTaKTa 1:1 CUOl\IMIBHIAflX, noAropaHIAB KOH· 
TaKTOB Tflroeoro pene, 3arpR3HBHIAB i<onnei<TOpa IAIU1 VIJHOWBHHOCTb U,\BTOK crap· 
repa, a TalOl<e o6pb1B, MB>KBIATKOBOB IAnlA KOPO I KOO 38Mb1K8H"19 B o6MOTKaX 

craprepa. 6blCTPO Hai71Tlli HBIACnpaBHOCTb BaM noMO>K0l anrop111TM, nplABBABHHbliA Ha 
p111c. 7. np111crynafl K pa6ore, aanac111recb i<yci<oM roncroro nposoAa ceYeHVIBM 
12 .. 14 MM2 , M9nK0171 CTBKnflHHOiA WKypKOVl IA apeoMeTpOM. 

EcnlA e xoAe npoeep1<111 BblRCHIATCfl, 4TO RKOPb craprepa nnoxo epaU\aercsi 
111a-aa 6arape111, rorAa ee Hy>KHO npoeeplATb no anrop111rMy p111c.6, a ecn111 np111Y1A· 
HOli1 M0PJ10HHOro epaU\BHIAR RKOPfl 6yAeT HelAcnpaBHOCTb anei<TPOABIArarenfl, 
ro craprep HY>KHO CHflTb IA TU\arenbHO nposeplATb (cM.n.1.3.2.). 
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TOClll jllt 

0TKl10HMI' I LM 
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Aa 

Hasitrn " ycrpaHIHb 
yre""Y ro•a e uenvi 
norpe01<ren11 

3aMeHMlb noepe*· 
A811Hbl9 npoOKM, :la· 
11onn Tb rpell.llllHbl 

~ 
•opnyca 11 •Pb1WK11 

l(~ljlll'f•J,. l<jll.llllkH .. npo6KH (CM ,, 1 3. 1) 11111111 
HMtJIOI llOllllftlKl\OHHA (/(.,.lbA68peMOHT 

0"11()111110 llblBOAbl 
A6 (t:M , 11 1.3, I), a 
ec11111 OHlll l10110M0· 
Hbl 11111111 11.llHllllllHbl 

I I •1 CAilfb A[j II Pll• 
• - - .... -..,unUll ~ MOHf 
'---------~~, ............... ,, 

HeT 

[ J Aa ·1 ~11crnTb A6 or nbl-
.._... ,~ ·•·p •""•-' ' ' •" n"1. rpst3H1 3.nekrpo· 

1111ra, ycrpaHMTb noe-
l pe)O(AeH~R M3CTlllKVI 

(CM. 0;13.1) 

( 3J\C 11111.,u• 1u1t:•n·1Hol>i J HeT •1 YcrpaH1tTb •opor-
1 r.oe30MblK3H1110(CM. 

n, 1.3. 1) Vl/1111 CA3Tb 
A6 e peMOHt 

J\n • 
"1aMep>Ht• "·"'P~.;.ow1n A& (CM 
n 1.3.1) 

Aa 
HanpA1KeH11e p03KO noAaeT YcrpaHHTb cynb· 

cj)OT~~"'° A6 (CM . 
HeT n 1 3 \) "'""' CAaTb 

r3_a_M_e_H_11_T_b_3_a_rp_R.!.3_H_e_H_Hbl_l1 ___ 3_n_e.-T~- AS 8 peMOHT 

po1111T (CM. n.1.3 .. 1) 

PHC. 6. nopRAOK nposepK11 aKKyMynRTOPHOtil 6arape1-1 
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P11c. 7. Cmprep aKrnoYaer
cR 1w e1 o i'ucopb ni-160 He 
npaUl<lercR. ni-160 apall.laer
CR MOAfleHHO 

nrot11)[ll1lb HaAellCHOCTb KOH· 
lll"'"'"x coeAl'HeH11i'i, ocotieHHO 
COC1011H"'e BblBOAOB A6 

KoHraKTHble coeA11HeH1111 I Her 
HaAe>KHbl 

Aa 

3a•pen..,Tb KOHTaKT
lthlll COBA11HeH"'l1 
llClll)~ CT, OYlllCH1Tb 
Ol•BOl\hl A6 

lh!I 
( A6 3ap11>KeHa J )Ii.\ 3ap1111111b A6 

I 

3aMKHYTb ebleOAbl 111ro11oro nonol 
npoBOAOM ce~eH111eM 12 111 Mt,1 ' 

OcMorpe1b 111 0Y111c
rnrb 111eTOYHO·KOl1· 
11eKTOpHb1'1 y.ie n (CM 
n.1.3.2) 

3[1\lMCl~lh iitOt-n:1t-:. 

'"' 1111 oeoro pe11e lllf I 
SIKOpb CT (tMn,132.) 

~ epau.iaerc11 c 

YcrpaHlllTb otipblB a odMol•.:l• \,.. HOpManbHOM 
>1n'1 3aMeHIHb Cr j"" 'lacroroiA 

1.2.4. CTapTep OKJllOYaeTCSI, SIKOpb er 0 H!l(Ul\30TCSI, HO M3XOBHK 

ABHraTCJlSI HC spa~aeTCSI 

TaKasi C1'1Tya1~1'IS1 •mcTo 6b1eaeT cneACTB1'1t)M oonn6111JrnH1 t<penneH1'1Sl cTap

Tepa K KapTepy, noupe>KABH1'1S! 3y6beB MaXOA1'1KO YI 11111c1eptt1'1np1'1BOAa1'1n1'1 no

sieneH1'1S! Ha H1'1X 3a601'llt, 3arpS!3H9H\.1S! B1'1HTOH~I~ ttrll)Q'.)K1'1 SIKOpS!, npo6yKCOBK1'1 

MycpTbl ceo60AHOro xona np1'1BOAa. nonoMKi.1 ph1'1 l 11 0 ·, llJ)OllOAKOBOro KOnbl..(a i.1n1'1 

6ycpepHoVi npy>t<1'1111.>1 np1'1BOAa craprepa. Bee ri1i.-111om:11pasHocrn MO>KHO nerKo 

BbtS!Bi.1Tb c noMO~hlO anropi.-1TMa, npi.1BBABllllOI C) II~ IJ1'1C.8 

1.2.5. CTapTep He BbtK11t0YaeTCS1noc11011ycKa AB11traTe11si 

Maxosi.-1K s 3TOM cny•1ae 6yAeT spa~a1b MYll"Y cnoboAHoro xoAa c Bb1c0Koi:i 

YaCTOTOi:i, Mycpra nepcrpoeTCS! i.1 MO>KBT npoi.130~ 11'1 co saKni.1Hi.1BaHi.1B. 8 pe3ynb

raTe crapTep Bbli:iAOT 1'13 cTpoS!. nosTOMY npi.-1 lll)lll·IKfllOYBHi.11'1 CTapTepa HBM9A

neHHO ocraHosi.-1re ABi.-1ra rnnb. Ecni.-1 )KB crap rep 6yno 1 npoAon>KaTb npoKpyYi.-1BaTb 

KOneHYaTbli:i Ban, TO pll30pll1'1Te l..(Bnb cTaprepa, OTCUOAJ.1Hi.1B 6arapel0 OT Kopnyca. 

HeBblKnlOYBHi.10 craprepa nocne nycKa MO>KBT Ohl3t.IBaTbCS! cneKaHi.1BM KOHTaK

TOB Tsiroeoro pene i.-1ni.-1 pone BKnlOYeH1'1S!, Hei.-1cnpa11ttOCTb10 BblKnlOYaTensi 3a>Ki.1ra

Hi.1S!, nepeKocoM craprepa i.-1ni.-13aeAaHi.-1eM npi.-1nona Ha eany siKopsi. 
H ai:irn Hei.-1cnpaeHoCTb (nocne ocraHOBKi.1 n11i.-1ra1ensi i.-1 oTKn10YeH1'IS! crapTe-

pa) eaM noMo>KeT anrop1'1TM, npi.-1eeAeHHb1i.1 HU pi.-1c.9. 
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npoeep>1Tb Kpen11eH11e CT K AB11· 
rarenro 

CHllTb Cr c aero· 
Mo61111R, npoee· 
p111Tb 11 ycrpaH'1Tb 
3a6011Hbl Ha 3yl5bRX 

llK11Kl'tOH11e Cr npoKCXOAHT Aa Maxoe11Ka 11 wecrep-
ti lltyMOM M CKpe>KeTOM H'1, npoeep11Tb.., OT· 

wccrepH11 pery1111poearb np11-
UOA Cr (CM n.1.3.2); 

. - y Her CHOB;I ycraHOBlllTb 11 
" . .. - 1 BK/llOY'1Tb Cr 

np11 BKITI0'40Hl111 

npKBOA 
llllpCMCu.\BBTCll nerKO 

CT CITblWOH 
CKpe>KeT 

wecrepHK 
np11BOA3 

... 
Knio'I eo311pautaercA 11 

nono>KeH11e "3a>K11raH11e" 

Aa 

Aa Aa 

CHRTb Cr c aeroMO· 
0111111, 3aMeH>ITb pbl
Yar' noBOAKOBOe 
KO/lbl.IO 1111.., Oy<Pep· 
Hyro npylKlllHY CT 

--------------

Hor l ... I 3nMeHl1Tb 63 J 

rr---- -------------------, 
I CH11Tb KpblwKypene eK11roYeH11R 11 npoee- I 

Pl1Tb COCTORH"1e KOHTaKTOB 

I I 
I Aa PaJbeA"1HIHb 11 JSY"1CT111Tb KOHTaKTbl, or- I 

KOHT3KTbl cneKnl1Cb pery11'1pOB8Tb 3a3op MelKAY H"1Ml1 
c:____ -------- ---------~ 

Her 

CHllTb KpblWKY r11roeoro pene 11 npoee
p>1Tb KOHTSKTbl "1 B03BpaTHYIO npyllC"1HY 

Aa 
KOHT3KTbl cneKITHCb KITK CITOMaHa Pa3b0A'1H'1Tb Ill J8Yl1C1"'Tb KOHTaKTbl , 38· 

B03BP3TH311 npy>KKHa MeH"1Tb npy)l("1HY TRroeoro pe11e 

Her 

CHllTb Cr c aeroMOti'111R, npOMblTb 11 cMa
JaTb MOTOPHblM MaC/lOM BMHTOByro Ha
pe3Ky11KOPR, npoeep"1Tb nerKOCTb nepe
Me111eH..,R np'1BOAS 

• Onepau1111, oOeeAeHHb1e nyHKTHpOM, 
TOnbKO AflR aBTOMOOH/lR J.1)!(.2126 

P11c. 9. Craprep He ab1Knt0YaercR noc
ne nycKa ABHrarenR 
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1 .3. YCll1All[ lll1W tU:lt1CnPABHOCTE"1 

1.3, I . n pooOpKO H pOM(Hll OKKyMyMTOpHOM 6aTap e H 

nPOIJCPKA H KOPl'tl<Htii()frl{A Yl'OBHfl 3 n EKTPOnHTA B AKKYMYn flTOPAX 

ll;>0aepKy ypOBllil (lflO~;q10111-1H1 H91PYAHO npOAenaTb CTeKMIHHOi.'.1 rpy6KOL.:1 
c uHyrpeHHl.1M Al.1ilMOfnati1 fl 4 MM Tpy6Ky onycrnre B aan1.1eHoe oreepcr1-1e 
aKKyMynRropa no y111)1)[1ii11pO/ll>XpuH1-1renbHY10 cerKy, aa>KM1<1Te nanbl.10M eepx
Hee oreepcrnfl 1pyOKl-i (!i~tl 10) 1.1aKKyparHo111aeneK1.1Te ee. 8b1cora cron61-1Ka 
sneKrpon1-1rn, 001w11110fOOll !\ 111.1>Kfm1<11.1acrn rpy6K111, AOn>KHa 6b1Tb B npeAenax 

10 .. 15 MM 
YpoeeHb JnOKi 1)011•11 ll Mvif\110 npoaep1-1rb 1-1 c noMOu.\blO 111Me10IJ.ll-IXCR s npo~-

lt<e npo6oK-C!.11111'111WUI 1011011 COCTORHl.1R 6arapei.'.1, KOTOpb10 ycraHasn1-1ea10TCR 
eMecro 06L.1•1111>1x rftOOOI\ or1n111011blX oreepcrni.'.1. npo6K111-c1-1rHan1-1aaropb1 \llMelOT 
ABa nonrmm<o' 31)11v111,1~111 ..:p;1CHbll.1. nonnaeK1-1 aaH1-1Mat0r aepxHee nonolt<eH111e, 
ecn1-1 ypo110111. ~111iJK1po111n1111opManeH, 111 onycKalOTCR np1-1 ypoaHe sneKrpon\llTa 
M01tb\ll0 llO!>Miol. l'lpOGK~·1'('1111 ll<ln\113aTOpb1 xopow111 81J.l9 \11 TeM, YTO noasonRIOT 
Ol40Hl.11h 3(1pflll{(lllllOOTi• 1)(1 f(l l)(l\11. 0AHaKO npo6Kll1·Cll1rHan1-1aaropbl BblnYCKalOT
CR TOnhKO IVIH Olllfi1)0H GOf-55 OT9"19CTB9HHOro npo1113BOACTBa. np111 sKcnnyara· 
1.1111111 (>a 1 npo~ GC%ti!J o rnydm:oli1 ropnoe\llHOi.'.1 111n\11 cnet.1111aI1bHblM \11HA111KaropoM 
ypoBHH MOll<l 10o()o~1 IKil 60J 1113M0peH111R ypoBHR 3neKTpon1.1ra. sneKrponl-IT A011-
>K01111axo}\1111ioJ1 110 Yl)OlilllJ 111-1>KHero KpaR ropnoe1.1Hbl 11n1-11.1HA\11Karopa 

13 ll(ll(OlO!HilX Ol\tfll)OJI)! uCT55A3 Ha nonynpoapaYHOM Kopnyce H8H9C0Hbl 
MOTi<l-1 ''111i11" 1-1 "mnx" Ypo111)111.11opManbHblii1, ecn11 sneKrpon1.1r HaxoA1.1TcR Me>KAY 
3Tl.1M11 Ml) 1 KllMl.1, 1"11)11ypOlll10 HbtWe HOpManbHOro n1-1WHl-!i.'.1 3fl0KTpOnll1T OT6ep1.1-
re re31111l!IJOl1 rpy1111]~I 'IH>l)lol OH He BblnneCK"1BanCR L-'3 aKKyMynRTOpOB. 

Ecn1.1 yponc111. ~H10K1po111.11n MeHbWe HOpMbl, e aKKyMynRrop HY>KHO AOnl1Tb 
Al-1CTlllnnl.1pOlltll II ly10 l!OllY ) \on1.1aaTb BOAOnpOBOAHYIO BOIW tt0nb3R, TaK KaK OHa 
COA8P>t<l-1T flHll Gl)M" 1-1 011rt1H111YeCKl.1X B91J.l0CTB, Bbl3blBalOIJ.ll-1X 6blCTpoe pa3py· 
weH1.1e nnacrn11 Cinrnl)flll 11 ycKopeHHblii1 caMopa3pRA oarape11 

~ - 06parnre eH1.1MaH111e Ha 49er 
~neKrpon1.1ra. 6ypb11.'.149eT sneK· 
rpomna oaHaYaer ocbrnaH111e 
MflCCbl n011Q)Ki.1T0nbHblX nna~rnH. 

PMC. 10. li13MepeHl>18 ypo011H 1!111lliil)OnMJa CTeKn11H· 
Hmt rpy6Kol1 
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QMcr1-1nn1-1posaHHYIO BOAY 
MO>KHO Kyn1<1Tb s anreKe. Xopo· 
umro ~aYecTBa BOAY MO>KHO no
ny•11-11b np1-1 ona1-1eaH111-1 6b1ro· 
eoro xonoA11nbHV1Ka. B Kpai.'.1· 
HeM cnyYae 1.1cnonbaoaarb AO
lt<AOBYIO BOAY 1-1n1-1 BOAY' nony· 
Y0HHYIO 1.13 pacronneHHOro 41-!C
roro cHera. Ee HY>l<HO co6paTb 
B 3Man1-1poeaHHYIO 1-1n111 CT0K
nRHHYIO nocyAy, a nepeA aan11e· 
KOli1 B aKKyMynRTOP >1<enarenb-

110 npoK1-1nRrnlh 1.1 npo¢1-1nb1ponn11. 
1.1epe3 6yMa>1<Hb1ii1 ¢MnbTp. 

np1-1 3aJ11.1BK9 BOAbl B aKKyMylllt 10 
pb1 YA06Ho nonbao0ar1>cR 11p11c111xoG· 
nettl.1RMlll, ycraHaan111BnK>llll1M1111y11<111.1iii 
ypoeeHb 3neKrpon1.1rn, 'l'cuwo 11p1-1cno· 
co6neH111e MO>KHO Cil'J{lltfb Vil fl(i1.14HOiii 
1>e~11111oeoii! rpyu11.1 G llllflOIMHCCOBblM 
WH1 :J60Hl-1TOllhtM 11(1~;0110•11 fl.1KOM Hy>K· 
lt(I ronbKO till l)OiJC1 or1111111 10 1 s MM OT 
t<Olllta 11a1<01 w111111<n 011onarb npon1-1n 
1-1111-101aor>0 1 ~10 (1)110 11 ). 4ro6bl ycraHo
m111. H000KON1Mblli ypOB9Hb 3118Klp0· 
111-1rn, c11w1<1rw h tii<KyMynRrop aaneii1re 
UOJll1I 3(11101\0MO llhtWe HOpMbl, a aareM 

)!{M1110 lf)y111y, onycrnre ee s aKKY· 
Mynm Op 11011 IYC ll-1T9 n111WHl-1i.'.13neKTpO
mH ~flOl fl I pywy, a ypoaeHb B aKKY
MYIHH•)f>O ycraHoe111rcR Ha n1.1H1-11-1 or· 
aoponrn a HaKoHe4Hi.<Ke rpyw1-1, r.e. e 
1 (),_,I!.> MM OT npeAOXpaHl-1T9nbHOro 

u11111<n. Ecn1.1 Bbl np1.1 06cny>K1-1saH1-1111 6a
mpe111 nonbayerecb apeoMerpoM, TO 
CAenaii1re B ero 360H"1TOBOL.:1 Tpy6Ke 
(p1.1c.12) raKoe >Ke oTBepcrne, KaK 1-1 a 
1taK0HeYH1<1Ke rpyw1-1. ApeoMerp np1.1 
3TOM 6yAeT ycraHaan11eaTb H006XOAl-1-
Mblii1 ypoaeHb aneKrpon1-1ra TaK >Ke, KaK 
1-1 rpywa 4ro6b1 apeoMerp coxpaH1-1n 
caoe OCHOBHOe H83H3Y9HHe, H3A9HbTe 
Ha rpy6Ky pe31-1HOBOe KOflb40, KOTopoe 

} 

2 

~t 
P1o1c. 11 . Pe3MHoea11 rpywa co cneu11nnt.HbtM 
HBKOH9YHMKOM AnR HOpMan1>13au1>1M ypooH11 
3neKrpon1>1ra: 
1 • pe3HHOBaR rpywa, 2 - HaKOHB4HMI< rpyw11; 3 - Oo· 
Koeoe orsepcrne 

6bl 38Kpb1BaJ10 OTBepcrne 5 np"1113M8· PMC. 12. ApeoMerp c H8KOH9YH"1KOM ll1111 HOP· 
peH1111<1 nnorHocrn aneKrpon1-1ra. Molt<Ho ManMJBUMM ypoeHR 3neKTponMra: 
111aroroe1<1Tb e1J.1e OAHO np1-1cnoco6neHll1e 1 · pe311HoeaR rpywa, 2 • Kon6a: 3 • 300HHTOeaR rpyO· 

' Ka; 4 pe311Hoeoe KOnbUO; 5 • oreepcr11e KOTOpoe OAHOBpeMeHHO c l.13MepeHl-1eM " 
111 ycraHOBKoii1 ypoBHfl cnY>KITT 1-1 aopoH
Koii1 AnR aan1.1aa Al1CT111nn1.1poaaHHOii1 BO
A bl (pvic.13). lt1aMep11reneM ypoBHR 
3A0Cb cny>K1-1r neHonnacroab11.'.1 crep· 
>KeHb 2 c ABYMR orpaH1<141-1renRM1-1 5. 

PMc. 13. BopoHKa c ycrpoMcreoM nnR "13Me· 
peHMR ypOBHR 3neKrponMTa 
1 • oTBepcr11e AflR npoxo11a )l(WAKOCTH, 2 - neHonna· 
CTOBblM CT8p)K8Hb, 3 . non113r11neHOBaR BOpoHKa. 
4. HanpasnRIOUlaR nnaHxa 113BHHHnnacra11n1130o
tt11ra, 5 • orpaH11Y11ren11 (B11H1mnacr KanpoH 300-
HHT); 6 · BllHTbl 

'J. ~i.'1~KTpoo6opy4oaaHHC .tlBfOM, cftfoCIC8H'I• 17 
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PHC. 14. flp1o16op;.1 Hnll H1MCjitlllHll l1110TllOCT1>13neKTpOnHTa: 
a· llJl('OMClp; Ci· nno1uc MtP. I •pyf1~11 , i ~On(•a, :i · rpywa, 4 - nonnaeoK (AeHCMMerp): 5 - nnacrMacco 
Obi~ Kopnyc: 6 ronn;u1t K 
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Hbl 11a nnacTMaccb1. KpoMe sroro, nnoTHOMepoM npo1J.1e (YeM apeoMeTpoM) 
113MepRTb nnoTHOCTb sneKrpon11rn nonnaeK11611MeioT paan11YHb1e Maccb1, no
SToMy ecnnb1eaior np11 pa3n11'11m,;; nnoTHocrn sneKTpon11ra. L111cppb1, HaHeceH
Hb1e Ha Kopnyce nnontoM1~pa 11po111s Ka)f(AOro nonnaeKa, YKU3b1Ba10T Ha11MeHb
wy10 nnornocTb, np11 KOTOpol-1 nonnaeoK ecnnb1eaeT. nnoTHocrb sneKTpon11ra 
onpeAenHeTcR no oc1111b1uwcMy nonnaeKy c Ha116onbwe,;; 1.111cflpo,;;. Ecn11 ypo
BeHb SneKTpon111n MCHI, '10 CltttYana AOne11Te B aKKyMynRTOp Al1CT11nn11poBaH
HOi:i BOAbl 11 roni.1<0 ltOpo~ 11011 ropa-Aea i.iaca, KOrAa BOAa nepeMewae rc51 c sneK-
1 pon11roM, np11G1YlltH110 K 113MepeHl110 nnoTHOCTl1. 

He sn6yAbTl', 
1
110 1111orHoCTb aneKTpon11ra e 6onbwo,;; creneH11 sao11c11r OT 

oro TeMnepmypL>t, no:noMy pe3ynbraTb1113MepeH11!1 HY)f(Ho ecerl'.la np11soAl1Tb 
t< Tl)Mnepa 1ypo"2!i C,JlenaeTcR a To raK. Ecn11 TeMneparypa sneKTpon11 ra Bbl· 
wo +25"C, ro K llOKti3llH11RM apeoMeTpa 11n11 nnoTHOMepa Ao6aenReTcR nonpae-
1<0 0.007 r/cM 

1 
tm KCUK/:lbllit rpaAyc. 8Ta >Ke nonpaeKa Bbl411TaeTcR 113 noKa3aH11Ci 
'fl11 TeMnepaTypa sneKrpon11Ta H11>Ke +25"C. 

U!O 0/llfO OWKHOe 3aMeYaH11e. nnoTHOCTb aneKTpon11ra nonHOCTblO 3apR
l llt0~1 tlKKyMynsiTopHoi:i 6arape11 3ae11c11r or Kn11Marni.iecK11x ycno011,;; pa6o

lht mrroMo011nA, ,Qn51 nposepK11 no nnoTHOCT11 sneKTpon11Ta creneH11 pa3pR>KeH
H1 011mpc11 socnonb3yi.1Tecb ra6n 2. 

rnpoio, pa3pH>KeHHyio neroM 6onee, YeM Ha 50%, a 311Mo,;; 6onee, YeM 
o-'J, tty>KHO CHf!Tb c aBTOM06"1nfl 11 3apRAl1Tb. 

llcn1o1 nnoTHOCTb aneKTpon11Ta y pa3n11YHbix aKKyMynsiropos 6arape11 orn11-
1aerc51 6onee, YeM Ha 0,02 r/cM3 11n11 >Ke cn11wKoM H113Kasi, To nOA3apsiA111re 

Garapeio TOKOM 1 ... 2 A e TeYeH11e cyroK. Ecn1111 nocne aToro Hanpsi>KeHt-le 6a-
1ape11 6yAeT M9HbWe 12 B, TO 6aTapeJO Hy>KHO M9HRTb. ~ 

TaK11M o6pa3oM, nnoTHOCTb aneKTpon11Ta noKa3b1eaer creneHb 3apH>KeH-
11ocT11 6arape111. A 'soT o TOM, ecTb n11 s 6arapee He11cnpaeHocrn noAcKa>KyT 
uen11i.i11Hb1 8.QC 111 HanpH>KeH"1R 

Ta6m1L1a 2 nnorHocrb 3neKrpomna 6arape11 np11 pa3nH'IHOit creneHH pa3psnKeHHocr11 

I I I Kn11MaTH'l0CKHe paii-
fl.10mocTh '.J:JcKrro.111rn, flfJllHc.1c1111a11 I\ +15' C, OHbl (cpe.QHRR M0CR'i- BpeMR r/c\I :. np11 coc10u111111 6a1:ipc11: HaR reMneparypa003AY- ro.Qa nonHOCTbtO P83PRlK0H8 paapRJKeHa P83pRJKeHa nonHOCTbt0 

MB RHBape) 
38pRlK0Ha H8 25~(, H850% Ha75% pa3pR)l(0H8 

0 YeHb xonO.QHblH (OT - 31>1M8 1,30 1,26 1,22 1,18 1,14 
50'C .QO -30'C) nero 1,26 1,22 1.18 - 1,14 1,10 Xono.QHblH (OT -30'C .QO Kpyrn 1,28 1,24 1,20 1,16 1,12 
15' C) ro.Q 

YMepeHHblH (OT -1S·'C TO lKe 1,26 1,22 I 1,18 I 1,14 I 1,10 
A0 -8'C) 

>Kaf,KHH cyxoii (OT TO lK0 1,24 J;?O 1, 16 

I 
1,12 

I 
1,08 15 CAO +4'C) 

) TO lK0 1,22 1,18 1,14 1,10 1,06 

-
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nPOBE:l'KA {l/lC ff HAnPfl)l(EHHfl 6ATAPEH 

~ ~MOplllTb 8,QC Ill Hill 1pmli.OI H'11j barape111 MO>KHO c noMOU\blO aKKyMynsiTOpHoro 
11pOCiHlllKU 8107, 81081111111111;:.lpy;,OYHOlll SlllDKlll n8-2 (pvc.15). AKKyMynSlTOpHbl~ 
npoCiHlllK 8107 no3BOn11011 ll)OMPlll Tb 6aTapelO 6CT-55A3 c 3aKpb1TblMlll Me>K3ne
MGHTHblMlll coeg111He11111s1Mlll , B Kopnyce 6 npo6H111Ka pa3M0U\9Hbt ABa napannenbHO 
coop111HeHHblX pe3111c1 opll I Kr1111 aKTHoVI raillKoill 3 pe3111c1opbl Moryr nogKnt0YaTb
CSl Me>KAY HO>KKOi-1 2 Ill 11\YllOM 7' KOTOpblill C09AlllH0H c KpoHWTeillHOM. K 3TOMY >Ke 
KpoHwreillHy Kpen1111CJI llOllhlMtHP Ill no OAHOMY BblBOAY pe3111CTOpoB. 

.QnSl 1113Mepe1111111 DllC 0111opH111re rail!Ky 3 (np111 3TOM pe3111cTopb1 1 orKnt0Ya-
t0TcR OT HO>KKlll 2) Ill lll)fll\llK)'llllT9 U\Yn 7 K "MlllHYCOBOMy"' a HO>KKY 2 - K "nnlOCO-

BOMy'' BblBOAY 0:11 fll10"1 , 
4T06bl 1113MOplll l h I mri1 )ll)f(9Hlll0, Hy>t<HO 3aTSlHYTb rail!Ky 3 (p93111CTOpb1 1 BKnt0-

4alOTCSl Me>KAY I IOl!'.tiOiil 2 Ill 111ynoM 7) Ill CHOBa coeAlllHl-1Tb npo6HlllK c BblBOAaMlll 

6aTape111 

6 

I 

PMC. 15. np..iOOpbl JlllR l-!3MepeHl-IR 3JlC 
14 1lllllpR1<0Hl4R 8KKyMynR10pHOi'I 6aTa-
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p014 
H - ll•KyMynRTOpHbl~ npo6H~K 9107: 0 - Ha· 
rpylll'~Ha~ S~nKa n9·2, B -SKKYMynRTOpHblll 
npOOll~K 3100: , - Harpy30'1HblB pe3~CTO
pb1; 2 - K~HT8KTH8R HOJKK8; 3-KOHT8KTH8R 

r A~•a: 4 - BOnb TMerp; 5 - pyKORlKa. 6 
KOpnyc; 7 - UIYn 

f)n 111p1rn 111011pf1mm, oc1111 113MepeHHasi 80C fiO M1)tllo111t1 paC4"1TaHHo~· no 
I lll(JlltOQl 11 UllOKfl)Ofllll Ill, n 1tn11pmKeH111e B KOHL.le nsno~ C:rJl-:y1tnb1 He ynageT Hlll
)!(tJ 8,9 ll lfo11111 o 1 o 110 rnK • l!c11apesi rpe6yeT 3apsiAa 111u1 1i•)MOHTa. 

Ho1 py3(l'lllC\JI IHUl'\ti rm,2 (11n111 aKKyMynsiropHblill npotllMI( )108) no3eonsi-
01 npoul)l111lh t<Ol!\J11.1H [lKl\yMynsirop 6arape111 6CT-558P ll.1q1y·104Hasi e11nKa 
i.u;110111>~yo1cs1 l(lto; ltlO, 1((1~ 11 npo6Hl1K 3107, TOnbKO ~3MepeHH.11t 1111nKoill 8QC 
Cfl\111111111(11)101101)!1(}11)1110111 8,QC A/lSl Ka)f(Aoro aKKyMynSlTOpa. '11111.nflHHO pae
tl(IH 11110111001~1 (11llJl'!if}11111ra nmoc 4111cno 0,84. 

GpOK <:11y>t<(i1o1 Of\ 1(11)('11 3aBl-IClllT He TODbKO OT ee COCTOSlHlllSl, HO Ill OT npalllllllbHOrO 
"1Cil01 lb3(11 llli H rn 01 [11 ), llllT9Cb He AOnycKaTu A/111T9nbHOro pa3pSlga 6arape11 Oo111 ol1J11M 
lCJKOM-n Trl~)j~ GllY'~IR)( nnaCn1Hbl 6arape111MOryT6b1Crpo noKopo61.1TbCSl, aKH111flaSl 
M!li:X:1111J 1 MX rn.111. 1,1per 111 6arapesi Bb1illger 1113 crposi. nooroMy np11 nycKe ABlllra rnnsi 
wp 1 cp l!KJ !IO'ltn111rn~wb Ha KOpoTKoe epeMsi -10 ... 15 c. Ecn111 AS111rarenb c nepeoill 

11.0fll,lfKll 110 1n11yi 1W1Cfl, CAenaillre nonM~HyTHbl~ nepepblB. Ecn111 AB"1raTenb He 3a· 
n~1111i:.r1 noc111 110yx-rpex nonb1ToK, cgenail!Te 6onee AfllllTenbHbl~ nepepb1s nepeA 
llOllOH I tQfli,f 1110111. 8TlllM Bbl AaglllTe 6arapee B03MO>KHOCTb BOCCTaHOBlllTb nnoTHOCTb 

nc11rno1Mrr111 nopax nnacrnH, a 3Ha4111T 111 cnoco6HOCTb oTgaeaTb 6onbwe 3Heprn11. 
i11MQl\ 11ocne A/111TenbHO~ CTOS1HKlll aBTOM0611nSl OarapeA pa6oraeT Xy?Ke f13·3a 
111l11JllHM 8Sl3KOCT"1 3neKrpon~Ta. no3TOMY B XODOAHOe epeMSl )1(9narenbHO Ha 
O Ml/Ill BKnl04111Tb ra6ap111THb1e cpoHap~. 4T06b1 "nporpeTb" 6arape10. 

n0,43APflAKA 6ATAPEH 

bi\ rapet0 MO>KHO nOA3apSlA11Tb OT n106oro lllCT04Hl1Ka nocTOAHHOro TOKa c 
11nnpsi>K.eH11eM oonbWlllM, 4eM Hanpsi>KeH111e 6arapei;,. CyU\ecreyer ABa ocHoe
HblX cnoco6a 3apSlga: np~ nocrosiHcrse TOKa 111 np111 nocrosiHcree Hanpsi>t<eH~Sl. 
C TOYK11 3peH11si rny611Hb1 11 nonHOTbl 3apSlAa nepeb1i:1 cnoco6 ny4we, HO Tpe6y
l'T 6onbworo epeMeH11 f1 nocrosiHHoro KOHTponA npo1..1ecca aapSlAa. Cnoco6 3a
pAAa np11 nocTOSlHCTse HanpSl>K9Hl1Sl, XOTSl 11 He 06ecneY111saer nonHoro 3apsiga 
OaTape111, HO no30onsier noAAep)l(~BaTb ee s pa6oYeM cocrOSlHllllll. 3rnM cnoco-
6oM 6arapeSl 3apsi)l(aercSl 111 Ha aeroM0611ne. 

6onbWl1HCTBO 3aPSlAHblX ycrpoi;,cm, Bb1nycKaeMblX npoMblWneHHOCTblO, o6ecne
Y~BalOT 3aPSlA 6arape~ MeTOAOM nocTOSlHCTBa TOKa. B aBTOMara311HaX Bbl MC»Kere 
Bl/IA6Tb OT9YeCTBeHHble nycK03apS1AHble ycrpoillcrsa "111MnynbC-3n-01 ", Bb1npSlMl1Te
n111 BY-71M, B3A-10-69Y2, B31-5A, 3aPSlAHble ycrpoi;,crea "Paccser'' 111 "Paccser-2", 
5apxar'' a raK>Ke 3apSlAHble 11 nycK03aPAAHb1e ycrpoillcrsa 1113 lepMaH111111 "Absaar" 

nycK03apSlAHble ycrpoillCTBa, KpoMe 3apSlAK11 6arape~, MOryT 11CnOnb30BaTb
CA A/lA o6ner4eHlllSl nycKa AB111rareneill a1.1Moi:1. Hanp~Mep, ycrpoi:1creo "111Mnynbc-
3n-01" np11 nycKe AB11raTenfl MO>KeT OTAaBaTb TOK CBblWe 100 A. 

Xopowyt0 penyra~1-110 y aeront06~reneill 3acny>K~no aapsiAHoe ycrpo~cTeo 
Paces er"' KOTOpoe lllMeeT Tplll pe>1<11Ma aapSlAa. B OCHOBHOM pe>K11Me 38PSlA 

6arape111 np0113BOA11TCSl nocTOSlHHblM TOKOM, Yl1CneHHO paBHblM 0, 1 OT 6MKOCTlll 
6arape11. B pe>K111Me ycKopeHHoro 3apsiAa roJKe 11cnonb3yercsi MeTOA aapsiAa 
nocTOSlHHO~ c111noi:1 TOKa, HO senl1411Ha aroro TOKa 8 HeCKOllbKO pa3 8b1We, YBM 
B OCHOBHOM pe>K~Me. B TpeTbeM pe>K11Me aBTOMaTlllYeCKO~ nOA3apAAK~ 11C-

nn~ onpeAeneHH~ paC'10THOM SAC 6arape11 CnOll<HTe nnOTHOCrn 3neKrpon11ra aKKyMynAlOpos H K 
nony'leHHOM CVMMe npH68BbTB YHCno 5,04 
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nom.syOtCR MOIOA 3:1P}lj\t\ 1111~~ llOCtOffllHOili aem1Y111He (13,5 B) Hanpsnt<eHlllSl. 
3~1ps11111L>1e ycTpoVlcrna "PC\CCllli, ,2" 111 ''GapxaT" rat<)f<e 06ecneY1110at0T 3apsiA 6a
rnpo111 B pyYHOM Iii aDtOMLiH1'10Ci(<)M pe)f<llfMaX. 

[3i,16op 3apSlAHblX yc1 fllt~lt.. m Jl<)C ta TOY HO 0en111K, HO lllX CTOlllMOCTb ce'1Yac 
pe3KO B03pocna. no":11llMY MllQrnO aBTOnt06111Ten111 co6111pa10T 3apSlAHble ycT
poilicTBa caM111. CxcM1111H1MOllUl1bt1t.1x 3apsiAHb1x ycTpo'1cTB nep1110A111YecK111 ny6-

n111Kyt0TCSl B )f<ypHWlO 'Ptll\11 
3apsi)f<asi 6nrnpoio 11p~ 11 

TOM06111nSl 111n111 )t(O OHllllU'f~~ 

• npc~paui;l lb no;;JC';Jlll\ 
M'IO'•Cl'HCM fMID~~R 3apS1JlHOfO yc1po~CTBa 

22 

Ta5n1-1ua 3 npMMepHbte HopMbl KoppeKTMpoeKM nnoTHOCTM 3neKT 

Tpe5yeMaSI 05beM YAa111u1Moro 11noK1pon1-1ra (CM3
) e aae1-1c1-1Mocrn or ¢aKrnYecKolii 

nnOTHOCTb llflOIHOCTH 3neKrpon1-1ra B r/cM'; 
3neKTpOnHTa 
B aKKyMym1- 1,15 I '10 1,17 1,18 1,19 1,20 1.21 1,22 1,23 
rope, r/cM1 - . - --

1,24 2G•I 220 201 181 158 133 105 74 40 

1.26 200 ~75 259 241 222 200 176 149 119 
1,28 !')11r :no 316 301 285 266 246 223 198 

1,30 30[J 385 374 362 348 333 316 242 277 

1 . .l4 1,25 1,26 1,27 1,28 1,29 1,30 1,31 1,32 1,33 134 

1Y1I 0 24 47 68 87 105 112 138 153 167 181 
'\,illj 84 45 0 23 44 63 82 99 115 130 145 

t ,Ptl 169 136 97 53 0 21 41 59 77 93 108 

'30 253 226 194 158 115 63 0 20 38 56 72 
--"· 

llJ•HMil•tnime: Cnesa or )1(11pHoi1 <lepr&1 - nocne y,qaneH11fl 3neKrpon11ra Heo6xo,q11Mo ,qo
n11rb TSKOB )1(9 KOfll1'lecrsa 3fl9KTpon11ra nnOTHOCTb/O 1,40 rlcM'. 
Cnpasa or 11<11pH011 <leprb1 - nocne y,qaneH11fl 3neKrpon11ra Heo6xo,q11Mo .QO· 
fll1Tb TSKOe il<e K0fll1'l9CTBO ,q11cr11nn11poBSHHOiil 80,Qbl 

3AeCb Henb3Sl He ynOMSlHYTb 0 KOHTpOnbHO-TpeHlilpOBOYHblX l.llllKnax (LllllKnbl 
3apsiAa-pa3psiAa). PaHbWe cY111ranocb o6si3aTenbHblM e)f<eroAHOe npoBeAeH111e 
KOHTpOnbHO-TpeHlilpOBOYHblX l(lllKflOB 6aTapee He3aBlllClllMO OT ee COCTOSlHlllSl, 
Ce'1Yac 03rnstAbl Ha npoBeAeH111e TaK111x l(lllKnos 1113MeH111n111cb. CY111raercsi, YTO 
AnSl 111cnpa0Ho'16arape111 npoBeAeHf.1e KOHTpOnbHO-TpeHlilpOBOYHblX l(lllKnOB speA
HO, nOCKOnbKY OHlll COKpa~alOT cpOK cny)f<6bl 6arape111. npoBeAeHf.1e l(f.1KnOB "3a
pSlA-pa3pSlA" He06XOAf.1MO nf.1Wb np111 ycrpaHeHliflif HeKOTOpblX Hef.1CnpaBHOCTeili 
6arape111. 

YCTPAHEHUE MEXAHUl/ECKUX noBPEJKAEHUH 6ATAPEH 

Ecnf.1 a 6arapee f.13HOCf.1nf.1Cb f.1n111 cnoManf.1Cb nont0CHb1e BblBOAbl, TO nyYwe 
6arapet0 CAaTb a peMOHT. B KaYecrse speMeHHo'1 Mepb1 npt.1 nonoMKe a nyrn 
MO)f<HO yKpemnb BblBOA wypynoM (pt.1c.16). 

5aTapelO c nospe)f<AeHHblMf.1 KpblWKaMlll f.1 MOH06noKaMf.1 TO)f<e Hy>KHO CAa
BaTb B peMOHT. y TaKo!;i 6aTapet.1 Bblnf.1BWlll'1CSl (Yepe3 rpe~lllHbl) Ha Hapy)f<HYIO 
nosepxHOCTb sneKrpon111r pe3Ko ysenf.1Yf.1Baer caMopa3pSlA. KpoMe Toro, nna
CTf.1Hbl 6arapet.1 oronsi10rcsi, cynbcparnpyt0TCSl 111 Kopo6siTcsi. 

He6onbwf.1e rpe~f.1Hbl B Kopnyce MO)f<HO ycTpaHlllTb caMocrosiTenbHO. CHa
Yana HY)f<HO pa3AenaTb rpe~f.1Hbt HO)f<OM f.1n111 Han111nbHlllKOM TaK, YT06b1 OHf.1 1i1Me
nf.1 Bf.1A KaHaBKf.1 rny6111Ho'1 3-4 MM. 3areM cMewa'1Te 6b1ro00'1 Kne'1 "~mO" c 
OTBepAt.1TeneM f.1 Onf.1nKaMlll MaTep1.1ana KOpnyca 6aTape111. np111roTOBneHHO~ CMe 
CblO 3anonH111re npeA0ap111TenbHO 06e3)1.1l.1peHHY10 Tpe~111Hy. 
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PMC. 17.11c11 1,11Kll jlflfi 

(i 

I' 

11~:1• 11ollpO)llJ1•J111-11l B MacrnKe 

Ecn1i1 6arape51 1i1Me
er nnacrMaccoab1iit Kop
nyc, TO rp01!1"1Hbl B HeM 
MO)KHO 3aAenaTb c no
MOl!lblO naHnbH"1Ka ..., 
KycKa nont.13rnneHa. 

Ecn..., 6arape51 "1Meer 
rpel!.1"1Hbl 1i1n"1 orcnat.1aa
H"1S1 MacrnKt.1, TO "136a-
8"1TbCS1 OT H"1X MO)KHO C 
nOMOl!lblO o6bl'iHOrO 
3neKrponaS1nbH"1Ka c Ha· 
caAKOiil a cpopMe nonaT· 
Kt.1 {pt.1c.17). Tpe!!.1"1Hbl B 
MacrnKe 3Menb1aaiorcsi 
ee pacnnaaneH"1eM ..., 
nocneAYIOIJ.l"1M pa3rna
il(t.1DaH"1eM. 

0 rcnoeHHYIO Macrn· 
Ky co6Pp1i1re naS1nbH"1· 
KOM, 311 reM pacnna0b re 
(110 ltO OTKpblTblM nna
MOltHM) ..., CHOBa 3aneiit
T0 ee Ha npeAaapt.1TBnb
HO OYt.11.J.lBHHYIO ..., npocy
weHHYIO noeepxHOCTb 
6arapet.1 

Y/IAllr.llHtr WnAMA H3 6ATAPEH 

Ecnt.1euc.1-iaMOfl()llllfifl 11[1 !lblOOA<lX 6arapet.1, M0HbWB 9,QC, nonyYeHHOiil 
pacYeTHblM ny10M, 10 ii Oornpoe ec1b KOpOTKoe 3aMb1KaHt.1e nnacrnH OYeHb 
YaCTO KOpOTKOO ~rlMl.IK(H lt.10 11po"1CXOA"1T "13-3a CKOnneH"1S1 Ha AH0 6aTape1i16onb· 
woro Konw-1ecrnri oc1>1nnn1111-,L.1cft 11KrnBHOill MaCCbl nnacrnH-wnaMa 111HorAa wnaM 
yAaercS1 yAan1-irh "13 1}nrr1p13111 , 11e pa36111paS1 ee. ,Qnsi 3roro cneiitre "13 6arape"1 
3neKrpon111T, 3llTOM 11111m1110 Kopnyca BblCBepn"1TB OTBBpCTlllS1 AYtaMerpOM 5-6 
MM (no 3-4 OTBB!)C1"1>1 110 KWKAbl~ aKKyMynmop) V1 npoaonoKoill c 3arHyTblM 
KOHl..IOM 1113aneK"11C "13 HOO 11111uM >KenarenbHO, AflS'I o6nerYeHt.151 yAaneHYiS'I wna· 
Ma, OAHOBpeMeHHO c ~11"1M l\(Htt.1Tb B 6arapel0 AlllCTLmn111poeaHHYIO BOAY· nocne 
3aaepweH111S1 pa6o rbl 110p1wop1tt.1 re 6arapeio aaepx AHOM ,QHt.11.J.le Kopnyca 04111-
crnre, 06e3)K111pb re .., 11:.ino*:1-11 o Ha Hero 8-12 cnoea •11i1croiit non1-13rnneHoaoiit 
nneHKt.1. Caepxy nono>1<1'110 nwn nnoTH0"1 6yMarn..., nocraabre Ha Hero pa30-
rperb1iit 3nBKTp"148CK"1iil y I IOI', rJon"13l"1neH pacnnaB"1TCS1 "1 3anOnH"1T BblCBep· 
neHHb1e oTaepcrnS'I. nor.nil :.in 111opAeH1<1S1non1<13TvmeHa3aneiitre a 6aTapeio A"1C· 
rnnn1-1poaaHHY10 BOAY.., 11po1wpbre Hant.14"18 Te"l"1. Ecn1o1 ace a nopsiAKe, To 06· 
pe)KbTe n"1WH"1iil non1-13nme11..., ~3aneiitre a 6arapeio 3neKTponm 
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YCTPAHEHHE CYnbft>ATAL{HH nnACTHH 

EcnYi np1-1 "13MepeH"1"1 HallJ.>51)1(eH"1R 6arape1-1 OHO Heycro~Y1-1ao ..., pe3Ko na
Aaer - 3Ha4111T a 6arapee ec11> 1ac:ynbcj>nrnpoaaHHb1e nnacrnHbl cynbqJarat1"1S1 
- n0Kpb1rne nnacrnH TPYAHOpnc 111opt.1Mt.IM"1 KpynHbtMt.1 KplilcrannaMt.1 cynbcpara 
CB"1HL1a). 8ro HenpYiRTHoe S1Bl101t"1o bf.1Aaer "13·3a oroneH"1S1 nnacT"1H npt.1 noHt.1-
)KBHHOM ypoaHe aneKTpont.1ra t1 fll'.KyMynsnope, a TaK)Ke "13·3a 3arpS13HBH"1S1 
np"1MBCRM"1 aneKrpon1-1ra 11n11 A0/111D30Moill OOAbl. 

YcrpaHt.1Tb MO)l(HO ronbKo Heuo11i.111y10 cy11bcpara1..1"110 nnacrnH_ AnS1 ~noro 113 
~arape11 Hy>KHO Bblllt.1Tb aneKTP01111 I li1 l"J(lllt.1Tb H08blC1 nOHt.1>K0HHOiil nnoTHOCT"1 
( 1,05 ... 1, 11 r/cM3

). 3areM nocTa8bTO Oll H1J)010 Ha 3apsiA, ycTaHOBt.18 Manyio 0e-
111-1Y1i1Hy 3apS1AHOro TOKa (AO 1 A) 311Jlll>t\ftlb 6arapeio H~HO AO nOS18n9Ht.1S1 
tip"13HaKOB KOHUa aapRAa-AO noRHru]ltl1H ntS08blAeneH"1R..., noCTOS'IHCTBa nnoT· 
HOCT"13neKrponma "1 HanpS1>K0Ht.1SI n Jl)!tl)llt.11} 2 x YaCOB 3ap51Aa. 3aTeM H~HO 

' pa3PS1At.1Tb 6arapeio TOKOM, pa8HbJM 0,0 /\. Pa3PSIA 3aKaH"lt.18aJOT, KOrAa Ha 
3a>Kt.1Max OAHOro "13 Hat.1XYAW"1X aKKYMYll,liOpOH HanpS1>K0Hli1e nOHt.13"1TCR AO 1,7 
B (1i1n1i1 10,2 B Ha 6arapeio). 6arape51 1i1c1111;1111m, ecnt.1 0peMS1 pa3pS1Aa He Me· 
Hee 7,5 'I , npt.1 nnOTHOCT"1 3nBKTpont.1Tl\ 1,2D l/CM1; 6,5 'I - npt.1 nnOTHOCrn 1,27 
r/cM3

; 5,5 4 - np1i1 nnorHocrn 1,25 r/cM' lloc1111 aroro cHoea 3aMeH1i1Te aneK
rpon1i1r 6aTape"1 Ha H08bliit nnOTHOCTbJO 1,05 ... 1 11 r/CM3 ..., CH08a 3apS1A11T9 6a
rapel0 ManbtM TOKOM. no0rop1-10 ary npotiOHYPY HecKonbKO pa3, 3aneC1re a 6a
rapeio aneKrpont.1T HOpManbHOC1 nnon-1ol 11-1, 0111C1 pa3 3apS1At.1Te ee ..., npo0epb re 
HanpR>KeH1i1e. Ecnt.1 11anpS1>KeH1-1e no-npo)l(1t1)My OyABT pe3KO naAaTb, TO OTAaC1-
re 6arapeio 0 peMOHT 

3AMEHA 3 ArPR3HEHHOrc> 3/ICKTPOnHTA 

npt.14"1HOC1 pa3pS1Aa 6arapet.1 MB)l(AY ll003HKnMt.1 MO>K9T OKa3aTbCS1 3arpR3· 
H0H"10 3neKTpOllt.1Ta. nio6bl0 npt.1M9Ct.1 B MOK!p01111Te o6pa3ylOT Ha nnacrnHaX 
MecTHb1e ranb0aH1-1YecK1i1e napb1, KOTOp1.>10 nae rPneHHo pa3pS1)Kaior 6arapeio. 
OnpeAen"1Tb ary He111cnpa0Hocrb 040Hb 1 r>Y/\tto, a 6parbCR 3a ee ycrpaHeHt.19 
HY)l(HO TOrAa, KOrAa Bbl 6yAeTe y0epeHbl, 'ITO 1101 i:ipyrnx npt.1"1"1H no8blWBHHOro 
pa3pRJ:la. ,QnS'I aroro pa3pRJ:lt.1Te 6arapeio TOKOM 6,0 A AO 7 B 11 0b1neC1re aneK-
1pon1i1r 3areM npoMoC1re 6arapeio HeCKOnbKO pa3 At.1Crnnn111poaaHHoC1 80AOiil, 
M9HRS1 ee Yepe3 3 4. ~. HaK0He1..1, 3anel1TO COO>Kt.1C1 aneKTpOllt.1T..., BH08b 3apsi
T\"1Te 6arapeio. 

1.3.2. npo eepKa, perym-1p0BK3 H peMOHT CT3pTepa 

nepeA npOBBABH"10M pa6or no perynl.1pOBK9 t.1 ycrpaH0Ht.1IO H0t.1Cnpa8HO· 
r;reC1 CH"1Mt.1Te craprep c A8"1rarenS1 ..., pa36ep1i1re ero. 

PA360PKA CTAPTEPA 

Craprep cH11Maercsi "' pa36"1paercR a cneAYIOl!leiit nocneAOBaTenbHOcrn: 
ycraHOBt.1Tb aaroM06"1nb Ha CMOTpo0yio S'IMy, 3aq>t.1KCt.1poea0 ero nono>Ke

tMe CTOS'IHO"IHblM TOPM030M 11 ynopaMt.1 noA KonecaMt.1; 
OTCOeA"1Hl1Tb npoSOA OT nnioco0oro 8blBOAa 6aTape1.1; 
CHS'ITb npo00Aa co craprepa; 

25 



11 

0111op11yo, rn1<1K111 (601m .1i t<po1111e1111111craprepa111 CHATb ero; 
c1111111110 NII psnHeHHhl~ OffllifC1p npOMblTb c11apy)l(111 6e113111110M; 
OlU(lpHYTb rali!Ky IHI I llll)fl l!JM KOHTaKTHOM 6onry r11roeoro pene Ill OTC00Alll-

llllllb 01 Hero BblBOA o6M01iillli CllR rl> TSlrQB00 ponO, 0 I tlQ!'lllYU BlllHTbl (rai.1Klll) ero KpenneHlllSI K Kpb1WK9 CO 
c ropoHbl np111e0Aa 111 Dbl01JGI 111 01 o AKOPb 1113 3a1..1enne1111111 c pbtYaroM; 

oreepHyTb ralilKlll (1101\fll'lltYlb KpbiWKY pene Ill 1113Bn9Yb 1113 Hee KOHTaKTHbl0 

60nTbt; CHRTb 3anop11y10 111\1W)y Ill KOHTaKTHbli.1 AlllCK co WTOKa; 
oreepHYTb Bllllllbl Ill Cliltlli ')(lU\lllTHblYl KO>KYX (3aU\11THYt0 neHTy); 
BblHyTb U\B 1 Kl/I Ill) ll\rJ fl(l)j \f)p)KaTenei.1 (U\9TKlll Ill ll.\eTKOAep>Karen111 cneAyeT npo

HyMepoeaTb, 
1
11001;1 11p11 c:;~opKe OHlll 6b1n111 ycra11oene11b1 Ha ceo111 Mecra); 

oreepHyTh c 1 Sl>KI t1;1iJ 011111 Tl.ii um111nbKlll Kopnyca craprepa 111 CHRTb co cropOHbl 

KonneKTopa Kfll.llllKY. 
CHATb Kop11ya 01uprnpa 111 ocb pb1Yara np111e0Aa. 
BblH)'1b Sli<op11 JIMQIJll) c nplllBOAOM, np111 3TOM CHRTb co cropOHbl nplllBOAa c 

uancpbl eano m<OPll po1y11111poeOYHb1e wai.16b1; 
CABlllHYTh y11op11yl{1 orynKy Ha eany RKOPR B cropOHY u1ecrepHlll, CHRTb OT-

BepTKOlil HtlXO)\llll\1)0C!1 llOA srynKoi.1 npy>t<lllHHOe KOnbUO, 3aTeM ynopHytO aryn-

KY 111 np111110A. np111 11eoOxo11111MOCllll CHRTb co crynlllL\bl MYWThl cronop11oe KOnbLIO 111 pa30 

6paTb np11111on. Pa30Gpa1l Cl(1ptvp, 11poaepbT9 COCTOSIHl/le u.1010•111o·KOnneKTOpHoro y3na 
06Mo10K, no1111M1111111t<ou, 11p111B0Aa 111 rAroeoro pane. B1mYane 0Y111crnre ero o 
nbin111111rpn11111,110 H<l ll'·ma~re :noro norpy>t<eHlllBM y3noB a Kepoc111H, 6eH3111H ' 
APYTYIO 06o~>t.111p111nt110111Yt0 >KlllAKOCTb. 8r111M Bbl MOl+<O 1e BblMblTb cMa3KY 1113 noA· 
w111nH111KOO 111 MYll>Tl·I ouvCioAHoro xoAa. HapylulllTb 111son111..1111t0 o6MOTOK, a raKo 
'"~lllCT9HbKllliil'i CHIP TOP nonro He npocny>KlllT noaTOMY 04111CTKY OT nbtnlll 111 rpR3 
npOBOAlllT0 npo11yfll(!)i1 yanoe c>KaTblM B03AYXOM 111n\o1 nporp111re I/IX rpsinOYKOVI 

cnerKa CMOYeHt 1011 n Golt3111H0. 
nPOllf. l'l<A IA PEMOHT UCETO~HO KOn nEKTOPHOrO y3n A 

nocne OYlllCIK\o1 Y-'1100 OCMOTplllTe ll.\0TKlll. Ecn111 lllX BblCOTa M0HbW0 6 MM Vin 
OHlll noBp0>KA0Hhl, 3flMOHlllT0 U\0TKlll. nepeM9ll.10H"10 U\eTOK B ll.\0TKOAep>KaT 
nRX AOn>KHO 6bll lJ CHOl'.iOAHblM, 6e3 3aeAaH111iil, a ll.\9TOYHbl0 npY"'lllHbl AOn>KH 
AaBlllTb Ha cepeAllllty 11\Qf~.\.1 npoeepbT0 Aaenet1111e npy>KlllHbl Ha ll.10TKY· 8TO ny• 
we CAenarb nocne ct)op1<.111 craprepa. noA ll.10TKY nono>t<111Te nonocKy 6yMar1 
3aTeM AlllHaMOMOTpOM OITRHlllTe uieTOYHYIO npy>KlllHy, OAHOBpeM0HH0 crap; 
f!Cb BblTRHyTb 6yMtu y 111:i ·nOA uierK111 AaBneH111e npyJ1<111Hbl Ha u.ieTKY onpeAen 
ercA e MOMeHT ocuo6o>K110HlllS1 6yMarlll ll.\0TKOi.1. AnR craprepoB CT117 A 
421.3708 OHO AOn>KHO 61>11 b a npeAenax 10-14 H (1,0· 1.4 Krc), a AflSI crapre 
CT221 AaBneH111e npylli~f111>1 non>KHO 6b1Tb e npeAenax 9-11 H (0,9· 1 , 1 Krc). Ee: 
AaBneH111e MeHbWe 9 11 (0,9 Krc), TO npY"'1-1HY 3aMeH111Te 111n111 >Ke nonpo6yi.1 
yaen1114111Tb ee Aaene111110, cnorKa 1113ornye KpOHWT0"1H noAB0CKlll npy>KlllHbl. 

3aBepw111re 06cny)l(111BaH111e uieroYHo-KonneKropHoro y3na noATRrlllBaH1111 
BlllHTOB KpenneHlllR ll.10TOYHl>IX KaHaTlllKOB K U.1eTKOAep>KaTenflM. 
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l1p0Bep111u COCTOSlHVIS U,\0TOK, OCMOlplllTO KOllnOKfOJ) Fc111o1 nnaCTlllHbl KOll
lleKTOpa nowopen111).3ay1-1crnre 111x Ment<oi:l creK11R101011ui1<yp1<oiil3epH111crocrb10 
80 111n111 100, nocne Yero npoAyiilre KonneKrop c>Kafl>IM OON\YIWM. C1-1nbHO noA
ropeew111t:i KonneKTOP npoTOYlllTe Ha TOKapHOM CTaHKa. KOllll{KlOP MO>KHO npo· 
TOYlllTb Ill TOrAa, KOrAa Ha,Q ero noeepxHOCTbtO 6yAyr BblCTyrnm. lllJOIHH.~lllOHHbl9 
npoKnaAKl-1 M9>KAY nnacrnHaiv1111. 

nPOSEPKA H PEMOHT BAJ1A RKOPfl H nPHBO/IA 

OcMorp111re noBepxHOCTb Bana AKOpR, oco6eHHO e Meers 0µ111401111111 wee· 
repH111 np111e0Aa. Ecn111 TaM ecrb >KenTbti.1 Haner or BTynK111 wecrepH111, oro HY>KHo 
YAanlllTb MenK03epH111CTOiil a6pa3"1BHOiil WKypKO~. TaK KaK OH MO)t(ef 13bl3B8Tb 
aaeAaH111e wecrepH111 Ha Bany. 

Y6eA111recb, YTO np111BOA craprepa nerKo nepeMeuiaercsi BAOnb eana At<opn 
,,, B03BpauiaeTCR B lllCXOAHOe nonO>K9HVl9 6ycpepHoiil npy>KlllHOiii. 81>1HTOBbl8 Wfllll 
l.lbl Bana CMa>KbTe Mo:opHblM MacnOM, a CTaf1bH00 noBOAKOBOe KOnbl.10 np1<1BO· 
Aa n111ronoM. OcMorpi-re wecrepHIO np111e0Aa 111 npoBepbre pa6ory Mycjlrb1 . 0Ha 
AOn>KHa cBo6oAHO nosopaY111Ba ThCl'l oMecre c wecrepHelil Ha aany RKop~ a Ha· 
npaBneHl-1111 BpaU\0Hlll51CTaprepa,110 He B o6paTHOM HanpaBn0HlllVI. npo6yKCOB
Ka MYCflTbl CB060AHOro XOAa craprepa Blol3btBaeTCA Vl3HOCOM ponlllKOB "1 naaoe 
B o6oi.1Me cryn1-11..1b1 wecrepH111111n1-1 3mpR3He11111eM sHyrpeHHeiil nonocrn 111ycjlrb1, 
KOrAa 3BBi.1CatOT nnyHlliepbl 111n111 pon1111<111. 111HOrAa npo6yKCOBKy Myq:m1 y,11aeTCR 
ycrpaHlllTb, ecn111 He111cnpaeHyto Mycjny npoMblTb 6eH3VIHOM, a aareM· Ha 3 .. 5 
MlllH onycrnrb e MoropHoe Maeno. Ecn111 11poMhlBKa 6eH3111HOM He Aaer )Kanae· 
Moro peaynbTara, MO>KHO nonpo6oearb orpcMoHrnpoearb Mycjlry. ,Qnsi 3Toro 
Hy>t<HO pa3aanbL.1eBaTb 3a~yTbl9 KpaR KO>Kyxa MycjlTbl , CHRTb KO>t<yx, aareM Bbl· 
Tall.I Ill Tb Ill paCTSIHyTb Ha , o: MM npy>t<lllHbl. nocne 3aYlllCTKV1 3aOOV1H, npOMblBKl-1 
Aeranelil 69H3111HOM V1 CMa3KVI "1X MOropHblM MacnoM co6ep111re Mycpry Ill 3a
aanbLIY!;iTe Kpasi Ko>t<yxa. 

nPOBEPKA H PEMOHT TRrosoro PEJ1E CTAPTEPA 

B rnroBOM pene np111B0Aa OCHOBHOe BHlllMaHvie YAensit0r KOHTaKraM Ecn111 
OHlll n0Aropen111, TO aaY111crnre VIX. np1116onbWOM1113HOC9 KOHTaKTHYtO nnacrnHy 
(AlllCK) HY>KHO nepeaepHyrb, a KOHTaKTHb1e 6onrb1 paaaepHyrb Ha 180°. nocne 
:noro npoBepbT0, HaXOARTCR n111 H0noABlll>KHb10 KOHTaKTbl B OAHOi1 nnocKocrn, a 
3aTeM npoAyi;ire pene C)KaTblM B03AYXOM. 

06MOTKlll TRrOBoro pene npoBepAtOT, OTC00AlllHlllB OT Hlll>KHero KOHTaKTHoro 
5onra, 111AYu.\llli1Ha3neKTPOAB111rarenb craprepa_npoBOA . .8TAr111Ba10ll.IY10 c6MoT
KY npoeepsiior, coeA1>1H111B BblBOAbl 6arape111 c BbtBOAaM1>1 rnrosoro pene (Piiie. 18, 
1). ~KOpb pane np1113roM AOn>KeH pe3KO BTRrnearbcsi. YAep>1<111eat0uiyt0 c6MOT-

1·y npoBepS!IOT nOAKlllOY0Hlll0M ·+~ aKKyMynRTOPHOi1 6arape111 K BblBOAY TSlrOB0-
10 pene, a "-" 6arape111 - K Kopnycy pene. ~Kopb pane np111 3TOM AOn)t(eH 
cna6o ersirnBaTbCSl (p!-1c.18, 6). · 

VlHOrAa rnrosoe pene He cpa6aTblBaer V13·3a OTC09A1>1H9HlllR BblBOAa 06MOTOK OT 
KOHTaKTHOro coma. B TaKVIX cnyYaSIX Heo6XOA1>1MO xopowo nponaATb (nasinbHl>1KOM 
MOU\HOCTblO He MeHee , 00 Br) M0CTO COOAi.1HCHVISI OOMOTOK pene c KOHTaKTHblM 
t•OnTOM. ~KOpb rsiroeoro pene B KOpnyce AOn>t<eH nepeM9U\8TbCSI CBoOoAHO. 
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ll/1<Jflf/'KA Ill PEMOHT 06MOTOK CTAPTEPA 

OGM<m."1 ti11CKi1JOfll!f1l'(ltn1111 craprepa npoaepfHOT recrepoM nocne pa36op
K"1 c1r1p1011101 KOPC:fli\OO !.!~1M1.11\uH111e o6MOTK"1 ao36y~eH111S1 Ha "Macey'' onpeAe
nHo I Cit 110f\K!t10'-IC! il10M 100 II -pa OAHlllM lllYnOM K BblBOAY o6MOTK"1 B036Y)l<AeHll1SI, 
n 111 opi.tM ~· K Kop11ycy {111110.19, a) craprepa. Ecn111 crpenKa craprepa s pe>K111MB 
OMM(J I pn Oft<l 1(111fl01C!I, '! 0 11tJMOTKa B036y)l<AeH"1SI 3aMblKaeT Ha "Macey". 06pbtB 
a 1<a1y111KOX o('lMonm oo:iOV*HBH"1SI npoaepsiercsi noAKnlOYBH"1eM ll.lynoa recre
pn K m.u.ionJM ~•my1uoh (1)1111 19, 6) Ecn"1 crpenKa recrepa a pe>1<1-1Me OMMerpa 
HO OlKllOlllllJlt)fj :TIO 0)11(111i181' 4TO B npoaepsieM01111<arywKe eCTb o6pb1B. 

EcrM e oOMOHitllo'. ilO'.JCIY,\l(AeH111S1 o6Hapy>KeH 06pb1B 1-1n"1 KoporKoe 3aMbtKa
Hl18, ro He111011ptu1111i10 K01y111K111 Hy)l<HO 3aMeH"1Tb. Ansi :noro orsepH111Te Kpe
ne>KHble a1111111.1111 Olii1M"110 11on10ca, npeAsap111renbHO orMeT"1B Ha Hl>IX Mecra 1>1X 

--
a 

/ 

PHC. 19. npoaflpKa o6MUIH1110'.lltlVll(l\CllHH ciapiepa 
a tta KOpoTKO(J 3;1Ml0ll<Ull~1r () - till ~('I llolll 
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P1tc. 20. npoeepKa o6MOTKH ll!(opn cmprepa: 
! - HB OOpblB, 6 - Ha KOPQIKOO lll!MbtKIHl~O 

6 

~ 
~ 

pacnono:>KeH111si. nocne 3aMeH1o1 KmyweK ycraH001.1re nomoca s o6parHoi'.1 no
cneAoearenbHocrn crporo no MMKilM, a nont0CHb1e B"1HTbl nepei:i ycraHOBKoi'.1 
onyCTl!lTB B Hei:irpanbHYIO on1.1q1y. nnsi 06nerYBHt.1SI ycTaHOBKlil KaryweK Ha no
ntOCa MO.)t(HO noi:iorpeTb 111X npt.1MO()HO 110 50°C 

06pb1s a o6MOTKe SIKOps:t onponrimiorcsi cnei:iyt0ll1"1M o6pa3oM. Coe111.1H1.1re 
oi:i111H ll.IYn recrepa K KonneKrop1101.1 nnncrnHe, a aropbtM nocnei:ioaarenbHO Ka
cai:lrecb OCTanbHblX KOnneKTOpHblX llf1t1Clt.1H (p"1C.20, a). npt.1 o6pb1BB B KaKO!;\
nt.160 ceK4111111 o6MOTKlll crpenKa rec IOfl.l fl pO>KlllMB OMMerpa OTKJlOHSITbCSI He 
6yi:ier . .OnR onpei:ieilBH"1Sl 3aMblKaH1!1R ol'IMOlKt.1 RKOpSI Ha "Macey" C00,Qll1Hl>IT0 
oi:i1.1H U1yn recrepa K mo6otlt KonneKrop1toi.1 nnacrnHe, a sropoiit ~yn s pe:>K1.1Me 
OMMerpa noi:iKnt0Yme K cepi:ieYH"1KY 1.1nlil nnny SIKopsi (p111c.20, 6). Ecn111 crpenKa 
recrepaQTKnOHSIBTCSI, TO 06MOTKa 3aMhlKHer Ha "Macey". 

Ecn111 s o6MOTKax s:tKopsi lilMeercsi 06p1>10 lilnt.1 KoporKoe 3aMb1KaH1i1e, ro a 
6on~Wt.1HCTBe cnyc1aes SIKOpb rpe6yer 3nMeflbl. V1Hor,Qa o6pb1B o6MOTKll1 npo1>1c
XOA"1T B Mecrax C09AlilH9H"1s:t ee ceKl.llil~ c KOnneKTOPHblMt.1 nnacrnHaMt.1. TaKllle 
o6pb1Bbl nerKO ycrpaHSHOTCSI nai;\Koi'.1 MBCT C00,Qll1H0Hll1R 06MOTKl>I c KonneKTOp
HblMt.1 nnacrnHaMl!l. 4To6bl HaAe:>KHO nponaf!Tb C00):1lilH0Hll1SI BblBO)lOB ceK41.1tlt 
o6MOTKt.1 siKopsi K nnacrnHaM KOnneKropa, SIKOpb Hy>KHO nporperb. Ci:ienarb 3TO 
npo~e ecero s JlYXOBKe 6b1rosotlt nn1.1rb1. natltKy coe,Q111HeH1>1'1 HY:>KHO eecr111 c 
KBH"1QJ011bl0 nasinbHlilKOM MOlllHOCTbtO He MeHee 100 Br. nocne npona'1Klil CO· 
0At.1H0Hl>ltlt 3aYt.1CTt.1T0 KonneKTOp, npoi:iy~re ero, npoYl>ICTl>ITe KaHaBK"1 M0>KllY 
nnacrnHaMlil 1.1 noKpotltre Mecra na'1K111 naKoM. 

C60PKA H PErYnHPOBKA CTAPTEPA 

nocne npoaepK111 1.1 peMoHra y3no0 craprep co6111paercsi a nocnei:ioearenb
Hocrn, 06paTHOilt pa360pKe. nepe)l C60pKOiit CMa:>KbT0 MOTOpHblM MaCnOM B"1H
TOBbl0 wn1>11.1b1 eana l'IKOps:t 1.1 cryn1111.1b1 MycpTbl c006oi:1Horo xoi:ia, srynKtit 06e111x 
Kpb1weK 1>1 wecrepHtO, a nosoi:iKoeoe KOnbl.IO np111aoi:ia cMa:>KbTe n1.1ronoM-24. 

KpoMe roro, nepe,Q c6opKo'1 Heo6xoi:i111Mo npoaep1.1Tb cso60):1Hb1tlt xoi:i (oce
aotlt nt0¢T) Bana SIKOpSI. ansi 3TOrO HY:>KHO C06paTb BMSCTe KpblWKt.1, KOpnyc, 
l'IKOpb 1.1 3arnHyrb ratltK111 CTs:t.)t(HblX wn1>1neK. Oceeoi'.1 ceo6oi:iHb1'1 xoA sana AOn
>KBH 6b1Tb He 6onee 1 MM. Ecn1.1 nt0¢r 6onbwe. ero MO:>KHO yMeHbWt.1Tb, ycra
Haan111sas:t peryn111pOB04Hbl0 wat/t6bl Ha Ban CO CTOpOHbl KOnnSKTOpa. npaslilnb-

29 



a 

pa CT-117A nposepRelCR KaK a ab1KJ110YeHHOM, TaK 

Ii\ BO BKntO'teilllOM llOnO>KOllli\RX. B BblKn°t0'"jeHHOM nono>KeHvtli\ paccTORHli\e OT 

KpaR wec1cpHvi 11KQ[Hl no np1110anoYHoiil nnocKocrn cpnoHua crapTepa AOn>KHO 

6t>tTb 110 6onoo 34 MM (p111c 21. a). 8ro 3a3op peryn1-1pyorc11 noeopoTOM ynop· 

Horo 01i11nn (p.,o. :?'\,ti) p1.1•1f1ra np11100Aa. 
np'1BKlliO'IOl1~111 fllrQUOfO pene paccTORHll\0 M0>KllY ropqOM W0CT0pHvt Ii\ yno-

pOM AOfl>KHhl Oi.itt. I\ ~MM (p111c.21, 6). PerynvipoeKn urnro 3il3opa ocy~ecrsnR
ercR opm110HvtC'M 111n111t1hKli\ Wn (cM. p1-1c. 1, 6) RKOPR Hiroaoro pene crapTepa 

(npeAOE\p11110flhll0 llOOOXOAlllMO BblHyTb wnnvi~H Ii\ OCb pb1Yara nplilBOAa). 

1.3.3. PeM01n 11i.11<mo .. arem1 3a>K11tra1111t~ 

npe>t<)\0 YClM J)0MOttH1pOU8Tb BblKntOY8T0nt> 3[\)t<l-ir(lttll\R, ero Hy>KHO pa30· 

6paTb. Bb1K11~JYmn111.i fllHt\vtr<1HlllR (p1-1c.22), conep)l(OU\111~ t<opnyc, sHyTpl-1 KOTO· 

poro p[i3Meuwmc11 !)OMOK c KOHTaKTHOVl YC\ClbtO, Cll"1Ma0TCH Ii\ pa36111paeTCR B 

cneAyt0~e~ nocnonoootonbHOcrn: 
OTKntO'ili\111 OKl\YMYflHTCJPHYtO 6arapet0, CHflll llpOOOJl c KneMMbl "-"; 

CHS!Tb 06nvtl\OllO'H1l1lli\ KOJKYX sana pynesoro MCX8Hl'13Ma; 
orcoeAWM l lt KOllOl\KY npoBOAOB BblKfltOY3TOflfl 3allrnraHvtH OT >Kryra npOBO· 

AOB naHenvi npvi6opon, 1 
BCTaBti1Tb KlltO't u flblKltlOYarenb 3a>1rnraHviS1 vi nonep11yrb ero s nono>1<eH111e "O"; 
oTBepHyrb 6on fl 11 KPOI Ill Cl 1115! CK06bl BblKfltO'laTeflR ' CHflTb ee "1 BblKlltOY8T0flb: 

OTC00A1'1Hl<1Tb nponorin OT KOnOAKl'1 Ii\ nosepHy1b KfltOY B non0)1(0HV10 ''O"; 
BblHYTb 38MOK c KOtHllKlHOl'i YaCTblO li\3 Kopnyca, orsepHyB Bli\HT KpenneH"1S1 

3aMKa 1-1 yron1110 cjl1-1Kc11py1outvii"1 wrncj>T; 
OTB0PHYTb Bli\HT' t<pOlllt(!HVI~. OTC00A1'1Hl'1Tb KOHHIKTHYIO YaCTb 1-1 CHSITb nnaCT·I 

Maccoeyt0 06nvi1.100Ky; . 
0Kl1CMH110 li\flli\ nOOflOl+tHCll1'10 KOHTaKTOB BblKfltOYarenR 3a>t<l'1r8HlllSI MO>KHO 

ycrpaHl1Tb, paao6pao OblKJllO'IHTOllb Ii\ 38YlllCTl'1B (3aM9H11B) KOHT8KTHYIO rpynny. 

np11 Bb1pa60TKe vin1-1 onnaBneHlilvt nnacrMaccosoro Bbtcryna KOHTaKTHOill Yacrn 

BblK!ltOYarenR Hapelkble 1'13 tlOfllil:lTlll/leHa H0CKOflbKO M0flKl'1X KyCOYKOB, n0/10)1(1'1· 

re 1-1x Ha nospe>t<AeHHYIO Yac11o 11 paaorpeil!Te naRnbHli\KOM. nocne oTsepAeHvtSI 
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PMc. 22. Bb1Kmo-tarenb 3alK1o1raH"1S1 
I YcrpoliCTBO. 1 . BblCTyn AnR ycTaH08KH BblKnlO'tfllllnH, 2 . 3illl0pHbl"' crep>KeHb; 3. Kopnyc; 4 . KOHTaKTH6R 
•1acrb; 5· cronopHoe KOnbJJO. II c~eMbl KOMMYT<lll"'"' Rt·1~nio'tareno>1 3a)K"'raHHR: a· BK347, 2101.3704, O. 
2715.3704; B. 2108-3704005. nonOll<llH"'R KnlO'tB 0003Wl'tflllht: O·"ece Bbll(/11()'t6HO"; /. "BKnlO'teHO 3a)t( ... 
1 RH"'e·; II· "nycK AB"'rarenR"; Ill· "Ae"'rarenb Bhll(f110'tnH. pyneeo"' eiin 3anepr" Ill. Pacnonoll<eH"'e"' MapK"'· 
poeKa Bb•BOAOB Bb1Kn10'lareneH :Ja)K"'raHMR a • BK347, 2101.3704; O • 2715.3704, a · 2108-3704005. 
IV MexaHM3M Bbll(/llOYarenR 3a)t(¥r8H>1R. 1 · 3anopHaR nnacr"'tta; 2 - npyll<HHa; 3 • eepKHMli ¢11Kcarop; 4. 
IJM)l(H"'H <)lHKCarop; 5. 1(/11()'! Ja)l(WaHM~ 

' o6pa6oraillre Bb1cryn HaminbHlilKOM. BoccTaHoB1-1Tb Bb1cryn MO>KHO 1-1 APYf"1M cno

co6oM. BHaYane npocaepn1-1re B Bbtcryne oTsepcrne A1'18MeTpoM oKono 2 MM, 

11ape>KbTe a HeM pe3b6y 11 eeepH11Te Bl1HT c nonyKpyrnoiil ronosKoiil. CneAvtTe 3a 

IOM, YT06bl np11 BBopaYl<IB8Hl<lli\ B"1HT He conplllKOCHyncfl c M0Tanflli\Y0CKOi.1 OCbtO 

"ynaYKa - npvi aroM npo1-1aol71AeT 38MblKaHvie KynaYKa Ha "Macey". YT06b1 :noro 

11e npoviaowno, 3anonH11Te npocTpaHCTBo Me>t<Ay Bl'1HTOM 1-1 ocbt0 KaKvtM-n1i160 

11Jon1-1pyt0~viM MarepvianoM, HanpviMep, pe31<1Hoi.1 1-1n1-1 nnacrMaccotii. 

Ecn1-1 BblB0Abl BblKntOYaTenR 38>Kl1f8Hli\fl waratOTCR, TO VIX MO>KHO 38KpenITTb, 

llOnttyB M0>KAY OCHOBOl71 11 BblBOAOM H0CKOnbKO Kanenb anoKCli\AHOiil CMOnbl. 

Ecnvi B BblKfltOYaTene 38)1(1i\r8Hli\R 1113HOCli\rlli\Cb qJ1'1KC8TOpbt, TO KfllOY nosopa-
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1 11111[11]1011 c I PYJIOM "1 HO'IO IK(l I t106bl UOCCTaHOB"1Tb ero xopowyio pa6ory, CH"1· 
M"110 1} 1111 I OM06"1MI' pa sue pm,, "1 30Kpen1<1Te 3aMOYHblVl MeXaH"13M 3anopHOVJ 
1111r11) 11<1110Vi 1 (p1<1c. 22, IV) 1111opx. lloTOM ocropmKHO cH1<1M1<1Te 3anopHyt0 nnac
'rn11y, •t100bl He Bblne1or11<111pyil(Vlllbl 2 I "1 "13BneKV!Te cp1<1Kcaropbl "13 rHe3A. ne
pCBOpti"1T0 H"1>KH"1e q11<1Keff!Opl1I '1 TaK, YT06bl K KntOYY 5 6bln"1 o6pa~eHbl "1X 
11e1<13HoweHHbte rop111>1 (f.M, p1<1G 22, IV, A-A). 

1.3.4. Ycnoe1o10 t1nJ\f)>t<11oro nycKa AB1o1raTenH 

Ha asroMo6wrnx, 0011~1111111HibtX craprepaM1<1 CT117 A "1 421 .3708, co spe
MeHeM 06ropat01 "11111 o~:"1CllHIOTCR KOHTaKTbl TRroBoro pene, npeAHa3HaYeH
Hbl0 AnR wyHrnpoocuurn (11w.nt0YeH"1R) AOnonH"1TenbHOrO pe3"1CTOpa KaryWKlll 
3a>K1<1raH"1R np"1 11yGKO 111rn1111enR. 3TO np"1BOA"1T K 3arpyAHBH"1IO nycKa ABV!ra
renR, oco6e1u10 n xo11on11yto norOAY· 

4T06b1 yny1 111111111J yCn<)tMH nycKa, noAKnt0Y1<1Te M0ll<AY TRroohtM pene "1 Ka-
rywKoi.1 3alKW'fllt"11t f\11(111. KUK noKa3aHo Ha p1<1c. 23. np1<111yct<e, KOrAa BKnt0Ya
ercR rnrosoe po111) mop1epa, Hanp~>KeHVle aKKyMynsnop110~ 6arape"1 noAaer
CR Ha KarywKy 3[1)1("11 (11 t"1H '10pe3 AVIOA, M"1HYR AOnOntU-l I l)nhltbli-1 pe3"1CTOp. nocne 
nycKa AB1<1ra 1onR 1111 imoe pane craprepa orKnt01tao1c11 1<1 HanpR>KeHVle 6ara
pe1<1noAaercR1111 Kh1y11n<y 3alK1<1raH1<15l Yepe3Aonom11<11on1>111>1~ pe31<1crop. Mo)l(
HO "1CnOnbSOOUlh 11rof.loi.1111<10A c TOKOM He MeHee 10A "1 ttanpmKeH"1eM He H"1>Ke 
2008, 1tanp1<1M1~p 1 Jl21 •I, 

---~--------~~~s~~~ 
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K n1ro00My pene craprepa • a 

K n1ro00My pene craprepa 

flHc. 24. CxeMbl 6nOK"1poBK"1 BKnlOl.\SHHll craprepa B 8BTOM06Hne "MOCKBHl.\"·2140SL 
c MCnonb30BSHMeM ABYX AOnonHMTenbHblX pene; 6. c MCOOOb30BSHMBM OAHOro AOnonHHTenbHOro pene 

11 1urarHoro pene xoHrponbHO~ naMnb1 paap~Aa Oarape11. 1 • pene 112.3747; 2 • pene 113.3747; 3 · Bb1xmo· 
1enb 3a)l(11raH11~ 

hli 
gJ 

111<1Y"-2140 SL, Ha KoropoM cro1<1r reHeparop 292.3701 c HyneBbtM BblBOAOM, 
MO>KHO Bocnonb30BaTbCR cxeMOVJ (pV!C. 24,a), COAep)f(a~eV! .QBa pene (OAHO - c 
pa3Mb1Kat0~"1M"1CR KOHTaKTaMV!, Hanp1<1Mep, PC702, 111.3747 V1n1<1112.3747, a 
11pyroe - c 3aMbtKatO~VIM"1CR KOHTaKTaM1<1, Hanp1>1Mep, PC527, 112.3747 VlnVI 

t_:=::::::___~=:__-------:--:-=:==-::==-::~::;-1113,3747), ABa pa3Aen1<1renbHblX (VD1 "1 VD2) "1 OA"1H "1CKporacR~"1Vl (VD3) AV!-
. . 0 ill IHHpoBaHH~ ,QOflOnfMT0nbttOIO pe3HCTOpa KaTyUJK"1 3a>t<HraH"1\ O.Qbl rnna ]::t242 ... 248. 6nOKV!pOBKa craprepa c nOMO~blO 3TOVJ CXeMbl npo1<1cxo-;~c~;K3~c~;T~~~~·~6~:.1;~11. 2 y, UMnepMerp; 3 · KSTyWKa 3a*Mr8HMH , 

4 . BblKOIOYarenb aa>KMraHH~; I 1ltf1T Cne.QytO~VIM 06pa30M. np"1 BKntOYeHV!VI CTapTepa Ha 06MOTKy pene 2 (B 

craprei l AMOA • xeMe noKa3aHo pene 113.37 4 7) Yepe3 A"10A VD1 nocrynaer HanpR)f(BH1>1e or 

6 Ta10U4eM ABM o.-nape1<1. KoHTaKTbt "30" "1 "87" pene 2 3aMbtKatOTCR "1 rnrosoe pene craprepa 
1.3.5. 6noK1o1pooKa nKnl0'4eHMH cTapTepa np1o1 pa 

0 
cpa6arb10aer. no Mepe no0b1weH1<1R Yacrorb1 0pa~eH1>1R KoneHYaroro sana AB"1-

tnrenR pacrer HanpRlKeH1<1e reHeparopa, YTO Bbt3btBaer cpa6arb1BaH1<1e pene 1 
"M y" "1 Vl>K np1<1 pa6oraio~eM ABV!raren (pane 112.3747). KoHTaKTbt "30" "1 "88" pene pa3Mb1Kat0rcsi "1 orKnt0Yat0T 06-

raTe11e 

B cep1<1VIHbtX aBTOM061<1nRx ocKB:roMo61<1nRx A3nK-2141, 21412 1<1 111 MOTKy pene 2 or 6arape"1. 
craprep H9nb3SI BKnt0'1"1lt. lOllbKO Ba W"1H "1MeeT MeXaH"1Y8CK09 6nOK"1pO B KaYeCTBe eroporo pene (c pa3MblKatOU1"1M"1CR KOHTaKTaM1<1) MO)f(HO VIC-
2126 - BblKntOYaTenb 30)1("1l"Olt"1SI 

3
rnx Ma 0 HO BKntOYVITb craprep nocne ny !IOnb30BaTb WTaTHOe pene BKnlOY9H"15l KOHTponbHOVJ naMnbl pa3pRAa aKKyMy

BOYHOe ycrpoV!cTBO, HO no3nonR~~ee KnBo:;._~140 SL 6nOKV!pOBKY BKntOYeH"1 IHTOpHOVJ 6arape"1, np"1Y8M, c coxpaHeHV!eM CBoeV! OCHOBHOVJ <PYHKLl"1"1. Cxe-
CKa AB1<1rarenR. B aBTOM06"1nRx oc "1M nyreM Jlrrn asroMo61<1nR "MocK a nOAKntOY9H"1R pene noKa3aHa Ha p1<1c. 24,6. 
craprepa MO>KHO o6ecneY"1Tb ::meKrp1<1YeCK · 1 i.i•KTpoooopyAo••""' ••roM •Moc••"" ' 
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1.3.6. 'Y<n pUllCHHC 110 ..io 11pl1BHOCTeVI Clr1CT0Mbl nycKa B nyrn 

f:Cl'll-1 [) nyrn y Bae l lO~IMi\llY' IPYAHOCH1 c nycKOM ABllararensi Ila Bbl onpeAe· 
mno, •110 a srnx rpyAttOC.Hlli ''LH111oarn" BblKntaYaTenb 3a>t<11araH1<1S1, ro Ha"16onee 
npoCTblM !lblXOAOM "18 nortO)i(Otl"1f! 6yAeT CHSlTVae npOBOAOB c KOHTaKTOB "30" V1 
50" a1>1Knt0Yarem130)K\.1101111111 Ansi nycKa Hy.lKHO KparKoapeMeHHO coeA"1HV1Tb 

CHRTb1e npoeoAa MO>t:l\Y rnf'lo~. 11ocne Yero >KenarenbHO ycraHoBV1Tb npoeoAa: 
(no Kpa~He~ Mepo npo11ui1 l\OIHaKTa ''30") Ha MeCTO. 

V1HOrAa nnoxo~ 11ycK (lll"1n11ensi SlBnSleTCSl cneACTBV1eM HeHaAe>KHOrO KOH 
raKTa AB"1raTCl111 c KY.IOIJOM OBTOM06"1nSl n o:noMy npoeepbTe CHaYana Ha 

Ae>KHOCTb coew11~ornrn l\m11wensi c "Maccolll". 

rn a sa 2 

KOHTAKTHblE CIACTEMbl 3A>KIAf AHIASI 

Ecn1-1 np1-1 nycK(1 )lm1rn1r11R 6yAYl cnb1WHbl MHOroKparHble Ll.(enYKV11-1m1 rsiro 2.1. YCTPO~CTBO 
eoe pene B006U\0 llli l'.>Yr\01 cpa6aTblBaTI> (He 6yAeT Ll.(8nYKOB) "1n"1 >Ke SlKOP' KOHTaKTHble CV1CTeMbl 8Cl>KV1rarn.1R aBTOM - ,, " 
craprepa 6vnm ·a.1110' npntt1a rbcsi, TO Anfl nycKa AB~rarensi Hy)l(HO B3SlTb npy )KaT pacnpegen1-1renb 3a>K"1ratti..isi KarywK 

06111
ne1-1 MocKB"14 "" vDK co~ep-

TOK Al1aMe1 poM 14 1 G MM (1111160 AnV1HHyt0 orseprt<y) 11 Kpa TKospeMeHHO 3aMK llblK11t0Yarenb aa>K111raH111si ( ra6n. 4 j, Y aa>t<1-1raH1itsi, cseY111 33)1(1<1raH11a R 11a 

HYTb KaH1a1<rn1im Clonr1>1 craprepa. np1-1 sroM sneKrpowmrarnnb craprepa 6y PacnpeAen111renb cny)l("1T l\flR npCpbiB 
A9T Hanp51MYIO coof11111tott c nKKyMynsiropHo'16ampee~ 111

1 
ecn111 sneKTPOAB"1ra Kill 3a)l("1raH111si, pacnpegeneH"1R o1iicol\or~~~~ TaKa 

8 
nepe111YH0'1 4en111 Karyw-

renb 111cnpaac11, n OninpuR 11e Ype3MepHo paapsi>1<.e1m, cm prep o6ecneY"1T 3He Tensi 1i1 "13MeHeH"1fl yr.1a onepe>t<Clllilf! aa>K"1r psnKeH11asi no 4111n111Hi:ipaM AB111ra· 
rn•1Hoe 11pooopll•Mil~llH10 KoneHYaroro sana. _ _ npa1.J.1eH"1Sl KoneHYaroro eana 11111nrp BK"1 8 aH"1R 

6 3
as

111
c111Mocrn OT YaCTOTbl 

Ecim nocno nycKn cmprep He eb1Knt0Yaercsi, ro 1ty>K110 ocraHOB"1Tb ABlllr ~acnpegen111renb 30.3706 (p11ac. 2K) coc~o::rensi. 
rem, Bb1Knt0'1"1ll ·'!Jlnirnm1e- 3ro Mo>KeT 6b1Tb cnenc111111cM 3aKn111H11asaH111~ we rensi, 4eHrpo6e)l(HOro "' eaKyyMHoro l)Oryr SIT. 

1113 
npepbrsarensi, pacnpeAen11a-

rnp11"1 np111non11 u 11011t.1e Maxos111Ka KoneHYaroro nnnn, nonpo6y111re ab111arn 111 KOH.QeHcaropa 111 OKTaH-KoppeKropa , 
1 

opos onepe)l(eH!-1Sl aa)l(111raH111si 

a1oro nono>Kottvrn, n1mi<n1111s aaTOM06"1nb 111:1 BKlllQYe1~Ho111 nepeAaYe. Yacr npepbisarenb c0Aep>K1>1T Kopnyc 2•1 n Hieo • 
3TOro 0K(l3b1Ul!C ll!Sl llOCH\T04HO, YTOObl wec1 opt'" Bt.llUna 1113 3a4enneHll1 Sl c Be KynaYKOM 18 Ill nOAB"1>KHYIO nnaCT"1HY 20 J ye J\lt0"1 BM"1K c 4eTblpexrpaHHblM 
l.IDM M<JXOIU1Kii "1 0011 f\OlllCTBllaeM 6yq>epHO~ npy:+t"1Hlil 1303BparnnaCb B "1CXO M"1 (HenO.QBlll>KHblM, C08J:1"1H8HHblM C ''MMCO'~•HHOBfl\:!HHblMlla Ha He~ KOHTaKTa· 
Hoe no11o>KOlll~t1 Ka, "13on111posaHHoro or "Maccbi" .. c -

111 
' "' llOABlll)l(HblM s 0111ge Monoro

4
• Hbl •• oe1111111tJ111mro nposo 

V1HOll\a UQ •MCJ!tlt((J 11 s1pyroe , KO!Aa nocno Ob1Klll0'10111r1!l 3a)f(111raHll1Sl crapr M BblBOAOM H"13Koro HanpR>K9H"1fl), (i HIK>l<O cp 13.H"1KOM c "1_3on111posaH-
f1J)OAOfl>K£ICT llPOlll!llh KoneHYaTbllla san TaKoO B03H"1Ktl01, KOrAa cneKalOT 3 AMI CMa3K"1 KynaYKa. noAB"1)1(HaR nnac1 H erposo11a BCTaBK0"1 (cf>"1nb4eM) 
KOHTaKTlit 1mouoro pono 111n111 He111cnpaseH a1i1Knt0•1n1enb 3a>t<111raH11asi. HblM perynsiropoM 4. npeAHa3HaYeHH:,M \~ coe.q"1HeHa rsiroili 7 c sa'<yyM-

B 3TOM cnyYOl1 tm(IO HeM9Afl8HHO ocrnH00"1lh crnprep. orcoe.Q"1Hil1B OT a la>K11araHl<1Sl 8 3aB"1ClllMOCTlll OT Harpy3Klll \Olla~ 11aaMeHeHll1Sl yrna onepe>KeHllafl 
KyMyns:irop110"'1 Gutr1pc11 01p1111.1arenbHb1'1 npooo11 Ecn11a H9BblKnt0YeH11e cTapr llY KOHTaKTaM111 ocy1.J.1ecrsnsiercsi nepe~ei e~~eni.i . Pe:yn11apoaKa 3aaopa Me)l(-
pa SlB!lSl9TC~1 cn011r.rn1<1CM He111cnpaBHOCT"1 (3HOllW~llafl) BblKnta4aTensi 3a)l("1r !9 c nOMOU\blO OTBepTKlla, ycraHasn11aeaeM6~ B eM CTOll1K"1 K~HTaKTHOili q:ynnbl 
H"1Sl, ro Hy>KHO ctm11i npoeoAa c KOHTaKTOB "30" 1>1 ''50", nOAKntaYHTb K cern a TH6miua 4_ CocTa .cne4lllanbHbl"1 naa 22. Ha wn"1· 
KyMymnopHylO 6n !OpOIO "1 ocyll\eCTB"1Tb nycK AB"1rl119hR Kpari<oepeMeHHblM Ct B KOHTSKTHb l X CMCTeM 38>KMraHMA 

eAlllHeM"19M CHRlblX lll)Oot'.lf\OB . 
ABTOM00MnM 

HaMMBHoeaH111e "MocKBM'i' 
aneMeHTOB "MocKBMY' 4121118, 'Mocka1-1y• · A

3
nK.

2141 2140 lil>K-21251 2140SL 
lil>K. 2715 

KarywKa 

3a>KMf8HMR 

PncnpeAent.1TOnb 

I' 

3a)f(Mf8HMR 

Cee111-1 
3B>KMraHM.R • 

Bb1K11t0Haronb 

:.ia>1<111rarnrn 

6115-B 6115·8 6115·8 6117-A 

P118 I P147·A 
(18.3706) I (P147-8) I P147·A 

A20Jl1 

B 347 12101.37041 B 347 
(2101.3704) (2715.3704j (2101 .3704) 

A3nK-
21412 

6115-B 

111>K·2126 

51158 
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P11c. 25. PacnpeAen111e111. 3t1*11111H"1!1 30.3706: 

17 
18 

19 

20 

21 

n 

23 

2•1 

24 

27 

26" 
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a ycrpoiicreo: 6 - OKTatH<OJlilCK10111'"cnpeQenHT0nR 33lKHf3HMR. 
1 • ean. 2. Macnoorpa)l(310ru.1tOR Myf11111. 3 - Cl>Mnbu; 4 • Kopnyc eaKyyMHOro perynRropa; 5 · MeM6paHa: 
KpblWKa eaKyyMHoro perynH rnptt. 7 I Mfll BaKYYMHOro perynRTopa: 8 • B0AOM3R nnacTMHa U0HTpo6elKHOI 
perynRTOpa: 9. porop; 10. ()o>;l>llO'I lHl()KTpJA c Kn0MMOH; 11 . KpblWKa; 12. ueHTpanbHblii 3neKTpoj 
KnOMMOH; 13-yroneK UCHTpam,11010 llfl(:KTpo;ta. 14. pc3i.1crop: 15. HapylKHblH KOHT3KT poropa. 16. ee. 
111aR nnacrnHa ueHrpo6elKHoro pory11H1opa: 17 • rpyai.1K; 18 · KynaYOK npepb1earenR: 19- KOHTaKTHaR rp 
na: 20 • nOABHlKH3R nnaCTHlla llp(!pblllil 1enR. 21 • BMHT KpenneH"1R KOHT3KTHOM rpynnb1: 22 • naa, 2 
KOHACHcarop: 24 • Kopnyc; 25 • J1MCK c nonoHMRMH; 26 · cronopHaR nnacrnHa: 27 - raiiKa 
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4ax aepxHero KOH4a np111BOAHOro san111Ka noA poropoM 9 ycraHoaneHa onop· 
HaR nnacrnHa c noAB111:>t<HblMll1 rpy3111KaM111 17 4eHrpo6e:>t<Horo perynRTopa one
pe:>t<eH111R 3a:>t<111raH111R, 06ecneY111Ba10U1ero 1113MeHeH111e yrna onepe:>t<eH111R Ja:>t<111-
raH111R B 3aBll1C111MOCTll1 OT YaCTOTbl apa111mt111R KOneHYaroro sana ABll1rarenR. 

PacnpeAen111renb COAep:>t<111r porop 9 c pa3HocHoi.1 nnacrnHoill, 111Me10U1eill 
pe3111crop 14 AnR noAaaneH111R pan111on0Mox, KpblWKY 11 c 60KOBb1M111 1O111 4eHT· 
panbHblM 12 3neKTPOAaM111 nocn1m11111i.1 conep:>Kll1T KOHTaKTHbli;., yroneK 13. Po
TOp c noMOU1blO AByx Bll1HTOB np111Kpon11ott K onopHoi-1 nnacr111He KynaYKa 111 apa
L11aercR BMecre c Hll1M. UeHq>ru11.111i1i.1 ~noKrpoA BblCOKOBOnbTHblM npoBOAOM 
C09A111HeH c KaTyWKOill 3a:>K111r illl111>1, [I ~OKOl!l>IO aneKTPOAbl COeA111HeHbl BblCOKO· 
BOnbTHblMll1 npoBOAaMll1 co Cll01 ILIMl1 ~1(1)1(1111 <1Hll1R B COOTBeTCTBll1111 c nopRAKOM 
pa60Tbl 4111nll1HAPOB AB111rarenA. 'J'oK [lhlCOKoro HanpR:>t<eHll1R OT KaTyWKll1 3a:>Kll1· 
raH111R nocrynaer Yepea KOHraKno,1~ yn111<1K Ha paaHocHyio nnacrnHy poropa, a 
pr Hee Yepe3 60KOBbl0 aneKTPOJlhl 110 llf)OOOAaM BblCOKoro HanpR:>t<eHll1R Ha 
CB9Y ll1 aa:>K111raHll1R. 

C noMOU1blO OKTaH·KoppeKropa (11111~K 2fi 1: neneH111RM111 111 cronopHaA nnacrn
Ha 26), ycraHoaneHHoro Ha Kopnyco 11pop1.11m rensi, npo111aBOAll1TCA pyYHaA Kop
peKrnposKa yrna onepe:>t<eH111R aa>t<111ro11111f1 

PacnpeAen111renb 47.3706 (p111c. 26) 0111wmercR or pacnpeAemHenA 30.3706 
pa3MeUjeHll1eM COCTaBHblX Yacre~. KOll01pyl\q111oi.1pacnpeAen111renA111 OTCYTCT· 
B111eM OKTaH-KOppeKTOpa, a TaK:>Ke Kp01Ulll111111)M XOOCTOBll1Ka pacnpeAem1TenA c 
KopnycoM np111BOAa 23 np111 noMOU1111 x0My10, crsir1110aeMoro rai.1Koi.1 25. 

nnaCTll1Ha 49HTpo6e:>KHOrO perymt 10J>~1 0rtlJpe:>t<eHll1A 3a:>K111raHll1A yCTaHOB· 
neHa He Ha sepxHeM KOH4e np111BOAHoro oa11111Kn, a a Hll1:>t<Hei.1 ero Yacrn, np111-
YeM HenOAB111:>t<HaR onopHaA nnacrnHa 8 111 11011D111:>t<HaA nnacrnHa 9 c KOHTaKTa· 
Mll1 pacnono:>t<eHbl HaA 4eHrpo6e:>t<HblM pm y1rn ropoM onepe:>t<eH111A 3a:>t<111raH111R. 
noAB111:>t<HaA nnacrnHa 9 coeA111HeHa c nu o'1 o:tKYYMHoro perynsiropa onepe:>t<e
Hll1A 3a:>t<111raH111A 32. KoHTaKTHaA rpynna pacnpeAen111renA 47.3706 aHanor111YHa 
KOHTaKTHoi-1 rpynne pacnpeAen111renA 30.3706. 

PacnpeAen111ren111P147-A111P147-B111Meior OAll1HaK00yio c pacnpeAen111re
neM 47 .3706 KOHCTPYK411110 111 om111Yat0TCR or 11ero xapaKrep111crn1<aM111 4eHrpo
l'ie>t<Horo 111 saKyyMHoro perynAropoa. 

UeHrpo6e>t<Hb1i.1, saKyyMHblill perynAropb1111 OKTaH·KoppeKTop cny:>t<ar AnA pe
ryn111poa1<111 yrna onepe:>t<eH111A aa>t<l'1raH111R 011epe:>t<eH111eM 3a>t<111raH111A Haab10aer
CR socnnaMeHeH111e pa6oYei.1 CMOCll1 AO MOM0HTa AOCTll1>1<9Hll1A nopwHeM sepx
ttei.1 MepTBOi.1 TOYKll1 B TaKT9 C:>KaTll1R. nocKOnbKY BpeMA ropeHll1A pa60Yei.1 CMeCll1 
npaKTll1Y9CKll1 Hel'13MeHHO, TO c ysen111YeH111eM YaCTOTbl BpaUjeHll1A KoneHYaToro 
11ana nopweHb 3a apeMA cropaH111A CMec111 ycnesaer oro~r111 or eepxHei-1 Mepraoi.1 
10YKll1 Ha 6onbwyt0 aen111Y111Hy, YeM np111 Manolil Yacrore apaUjeH111A KoneHYaroro 
11ana. CMeCb 6yAeT cropaTb a 6onbweM o6beMe, AaBneH111e ra300 Ha nopweHb 
yMOHbWll1TCR, ABll1rarenb He 6yAeT pa3Bl'1BaTb nonHoi-1 MOUjHOCTll1. noaTOMY c yae-
11111YOHll10M YaCTOTbl BpaUjeHll1A KoneHYaroro Bana pa60Yyt0 CMeCb HY>KHO BOC· 
11naMeHRTb paHbWe, T.e. AO nOAXOAa nopWHR K aepxHei.1 MepTBOi-1 TOYKe, YT06bl 
o6ecneYll1Tb nonHoe cropaH111e CMec111 K MOMeHry nepexoAa nopwHeM eepxHeill 
Meprnoi.1 TOYKll1 (np111 Hal'1MeHbW9M 06beMe). KpoMe Toro, np111 OAHOi-1111 TOi-1 :>Ke 
'lacrore spaL11eH111S1 KoneH~aroro eana onepe:>t<eH111e 3a:>t<111raH111R AOn:>t<Ho yMeHb· 
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.1rm1~R 47.3706 
nopcJKOHllR 3all<MraHMR, A· 1.11iHl'JI000».11t.1~ 11CrynRrop; 6 • BaKYYM' 

1f(l OJlilJICHHR KOneH4aTorO eana: 0. HI OOnbtllOH ~.1cro1e ap11111e1111R 
11a1 py3KOI r • npH OonbWO~ HarpyaKO 1 °111111,.~a KYllfl'IKA npepb1s;nrn~ 

4 nnacrnHa rpy311~00; 5 • oct. rpy11'):ll; G • npyll<MHbl rpyJHKos: 7 
1K·i)blC.11CllR: !\. llOAB'MKtlaA nrr.iClllll~ npcpb1BilTAnR. 10. npcph1Mi 

Y)t;Mlla, 14 • KpblWKa pacnpi!Mn11 rem1, 15. KOHUOHCi!TOp; 16. ct>111icarop, 
11nnpm•1011>1A pacn1J0Ae~"1erm; 18 • KoJ111yc pacnpe11en11ren11; 19·1,1aKy 

I ;/ wrnqJlbl, 22 • ~Ollbl.IO 11py1t;111H1QO, 23 • KOpnyc npHBOAA; 24 . 27 
~ ~:opnyr.o np11noua; 28 • nan11k 11~1111ionii. 30 • 3y64aroe Koneco np1100· 
,yyi..11bro perynRrOpa, 33, 31) • k111om1KM ilaKyyM11oro perynRropa; 34 ·• 

·111)01101\: 38. KOHTaKllol npopblOnTCnR 

waTbCR c OTKJ)blH10M llJ>OCCOTlbHblX 3aCnOHOK \.1 yeen111Y111BaTbCSI np111 VIX 38Kpb1-; 
Tll1111. 3TO 06bRCltn01Cfl IOM, 'llO np111 OTKpb1nllr1 ApoccenbHblX 3BCllOHOK ysenll14L:1: 
saeJCSI KOlll!l'lecrno rliJ)IOllOlll CM0Cll1, nocTynat01..1.1e~ B 4111.1111HAPbl, 111 OAHOB.P0M0H•" 
HO yMeHbWa0TCfl K011WtOCTDO OG raTOYHblX ra30B, ecneACTBll1e Yero nOBblWaeTc.R. 
CKOJJOCTb cropa111-Hl p'160'1Cil <:M0C111. \II Hao6opoT - np111 3aKpb1Tll1111 APOCcenbHblX 
3acnoHOK CKOpOC!b Gf01)illl111~ CMOCll1 yMeHbWaerc.R. 

Onepe>KeH111e 3MKV1rt11 Mil CIDTOM8fll1Y8CKll1 1113MeH.ReTC.R B 3a8111C\.1MOCTll1 OT Ya· 
CTOTbl Bpa1..1.1eHlr15l KOllOll'.10"101 0 mma c noMOUlblO 4eHrpo6e)l(HOro perynRTOpa. co~ 
croRl.l\ero 1>13 ABYX r py3111KOO I (pV1C, 26), KO ropb1e HaAeaat0rcsi Ha oc1115. YKPenneH· 
Hbte Ha nnacT111He Bana 3, 11c1 m11oaiorcf1 ABYMR np~111HaM1r1 6. Ha rpy3111Kax 111Me• 
IOTCSI IUTll1cj:>Tbl 31, KOTOl)lllO UXOf\111 0 npope31!1 nnaHKll1 1 KynaYKa 2 npepbtBaTenSI. 

np111 noab1weH111.111 'mc·101 ul npau1e11111S1 sana rpy31r1K111 7 noA Aelilcr0111eM 1.1eHr 
po6e>t<Hoi-1 c111ni..1 par.XOARICfl n cwpc>Hbl 1>1 noaopaY111Ba10T nnaHKY 1 c KynaYKOM 
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~a cropoHy era npaL1.1eH~.R Ha HeKoropb1~ yron (p111c. 2611, A,6), 1.teM 111 06ecne-
1t111BaeTC.R 6onee paHHee pa3Mb1KaH111e KOHTaKTOB npepb1BaTensi, T.e. 6onbwee 
onepelKe~t111e 8rl>K111raH111R 

An TOMI! 1 w1ecKoe peryn111poeaH111e onepe>KeH111.R 3alK111raH111.R e 3ael!lc111Mocrn 
01 creno1M o rKpb1T"1.R ApoccenbHblX 3acnoHoK ocy1..1.1ecTensierc.R c noMOUjblO 
l)ilKYYM11(>10 peryn.RTOpa, COCTO.Rll.ISro 1113 J\l!YX Kpb1W8K 33 111 36 (p111c. 26, 11, 6) c 
Ill (JH 32, uropolil KOH81.1 KOTOpolil C08All1Hell c rtOAB111>KHOi::i nnacrnHoli! npepb1Ba

'f(JllR 0 HlllacjlparMa 34 OT)l(ll1MaeTcH a cropoHy npepb1earenS1 npy>1<111Ho'1 35. 
no1H)Olh C OAHOlil CTOpOHbl A111aCIJparMbl COOOIU8Ha C aTMOCQJepoiil, a C Apyroi1 C 
r11iM01111>t0 wTy4epa 111 rpyAonpoao>1a 37 • c 1<np6t0paropoM. 

I lp11 3aKpb1rn111 APOccenbHblX 3acnoHoK pa3pH>t<eHl!le e Kopnyce 0a1<yyMHoro 
no1 ymnopa yaen1111.t111aaeTCSI, A111aQ>parMa 3'1, npeOAOneaa.R conpornsneH111e npy-

11111>1 35, nporn6aercsi Hap~y 111 Yepe3 Hiry 32 nosopaY1110aer nOABlll>KHYIO 
n11ac rnHy 9 s cropoHy yeen1111.teH111.R onopO)llOttlll.R 3a)ll111raH111S1: np111 orKpbn111111 

c noHoK A111aQ>parMa Bb1r1116aercS1 s APY' ylO c 1op0Hy, nosopaY1-1BaS1 nnacrnHy 
I a c ropoHy yMeHbWeH111S1 onepe)l(eH111.R 3<11M1n1t1111.R 

llnH pyYHOlil peryn1-1pOBKll1 onep8)1(0Hll111 3:lll<.lllraHll151 B 3aB\.1Cll1MOCT"1 OT OKTa-
11or1oro 1.t1-1cna ronm10a np1-1MeH.RercS1 
CH<lllH·KoppeKTop. 8 pacnpeAen111rene 
30.3706 OKTaH·KoppeKTOP npeACTas.: 
m1e1 co6olil AlllCK 25 (cM. p1-1c. 25, 6) c 
i\t)neH111AM111, ycraHosneHHb1i;, Ha Kop-
11yce 24 pacnpeAen1-1rensi 3a)ll111raH111A . 
IJ HenoAB111>KHOM nonoxeH111111 AlllCK 
Y11P.p>K111eaerc.R cronopHoiil nnacr111Holi! 
b. Kpen.R1..1.1eli!csi Ha wn111nbKe ralilKoi.1 110 

27. noeoporoM AvtCKa np111 ocnaoneH· 
, 110~ ra~Ke 27 ocy1..1.1ecrsnAercA noeo· 
por Kopnyca s cropoHy 3HaKa "+" grrn 
yuon1111.teH111.R onepe>KeHvtR 3a)l(111raH111.R 
fHllll B CTOpOHy 3HaKa "-" • All.R ero 
YMOHbW8HlllA. 

Karyw1<11 3a>K111raH1>1R 6117 ·A 111 
, 115·8 ( p111c. 27) 1>1Me10T OAvtHaKOBylO 
OttcrpyKl.lllllO 111 OTnW-lBlOTCSI µpyr OT 

/\pyra o6MOTOYHblMll1 AaHHblM111 1-1 OT· 
y1c;TBlo18M y !<aTyWKl!l 6117·A AOrlOrt· 

111111enbHOro pe3111CTOpa 3, pa3M0U18H· 
llCJI 0 Ha Kopnyce KBTYWK111 6 115·8, 
i\111ywKa 3a>K111raH1>1.R COCTOll1T \.13 cep
flOlfHll1Ka 4 c HaAeroi.1 Ha Hero 1113on111-
py10111elil srynKolil (KapTOH) 7, Ha KOTO· 
pyt0 HaMaTblBaeTC.R BTOp111YH8A 5 111 no-
11upx Hee nepBl!IYHaSI 6 06MOTKll1, cpap-
11opoaoro 1113omnopa 9, Kap6on111ro 

IJ(J/1 Kpb1wK111 2 c Bb1BoAaM1111 111 Kopny 

P1tc. 27. KarywKa 3aJK11raH~R 6·1158 
1 • llblUOJ:\bl KaTywK11: 2. Kap6on1110RaR i<pblUJKp. 3. 
n()OallO'"IHblM pe3HCTOp; 4 • C~pAe'"IHMK, 5 . BTOPll'"I· 
Hall OOMOTKa; 6. nepBll'"IHall OOMOTKa. 7 . ~ap~Oll· 
11aH rpyeKa; B • Kopnyc c .,.arH11ronpo00110M,_9, q>ap· 
cjlopoBblH H30nllTOp; 10 . rpaHCCJlOpMaTOpHoe Maeno 
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f!Hc. 211. llpl'IHl.ll'lnl-lanbHa~ cxeMa KOHTaKlli()i:i Cl1CTeMbl 3IDKl'lr8Hl'I~' 
I , llH\'MVrt~1opHaR OarapeR, 2 • ri"11<11io~arenb 33J1<MraH11R; 3 • AoOaooYHblM 
l!CJ~WlP l(lj 1ywK11 38ll<Mr&HMR, 4 • KOIH8KTbl rnroeoro peno crapropa, 

u 1y111K~ 3illl<Mram~R. 6 • po1Yar C1fXJpb1ea1enR; 7 • noAywKa pb1~ara npe· 
dllA IQnH, B· KOHT&Klbl npepbtBalllnM, 9 . eanMK pacnpoAemlTenR (o003Ha• 
!I flVllK1111JltOii n11HMOH); ·10 . KYllll~flK; 11. npepb1B8100b; 12. KOltAOltCa· 

11), l!l • Cll!!~M 3a)l(Mf3HMR: 14. p;lLllpclAOl!MTetlb; 15 • ll0HTpanbHbl~ 3n0KT• 
p;1CllJl(!J\enM1en~: 16. porop pllCllJICl10~MTBflR (OeryHOK); 17. OOKOBblO 
~·1!0l1t.1 Kpb1WK11pacnpeAf)n111onM: 18 • KPblWKa pacnpe11en11renR 

M B1tyrpeHHRR nonoctb KnrywK11 3anonHRercR rpaHC· 

M 10, 'lfO ynyYwaer 11130nRL\lllK> 06MOTOK Ill yMeHbWaer 
ca 8 c MGlll~IOflP· 
cpopM3TOpHblM M 
Harpoa Ktnyunrn 

Cae•1111 3:tlM1r111m11A:?O!l1,A170 111 A 17JlB1 O { p111c. 28) ycrpoeHbt OAlllHaKO· 

BO Ill COCTOJll IU ( l11(11;110f0 KOpnyca 4, KepaMlll'l0CKOro 11130nRTOpa 3, BHyTPlll 
KOToporo paSMOl!lf1llbl UCtnpanbHbl~ 3neKTpoA 7, CT9KnorepM9TlllK 5111 KOHTaKT· 

HblYl crep>t<Otlb 2 G po%0o!1 AflR OOAK11IOY0HlllR BblCOKOBOnbTHoro npoBOAa. yn-· 

nOTHl1T0nbHOro KOnHIJ (), 60Koeoro 3n9KTpoAa 9. 
nplllHLllllOllltlnUllUI tX0M3 KOHTBKTH0'1 ClllCT0Mbl 3a>KlllraHll!R np111B9A9Ha Ha 

p111c 29, a Ha pHC 30111nmost0Hbl CX9Mbl C09AlllHeHlll~ 3neM9HTOB ClllCT0M 38.)Klll· 

raHlllR aBTOM06111no,1 "MOCKOW·i" Ill 111>K. 
np111 epa1110H1111 KOllClt1•1ar oro enna AB111rarenR KOHTaKTbt 8 {p111c 29) nonepe

MeHHO 3aMb1KatOtCJI U flliJMl>IK(llOTCR KynaYKOM 10. np1113aMblKaHllllll KOHTaK'l'OB 

npepbtBaTenR a rtOPOlll'Hl('l~ llCrtlll K8TYWKlll 38.)KlllfaHlllR npoTeKaeT TOK, C03Aa·' 

BaR BOKpyr o6MOlOK KO'tYllll\11 5 MarHlllTHOB none. B MOM9HT pa3MblKaHlllR KOH· 
TaKTOB npepb1earen11 10K 11opn1114HOYI t.1en111 111cYeaaer, a BMecre c Hlr1M lllCYe3a· 

er Ill C03AaHHOe lllM M/111111lHOO 11one. np111111CY03HOB9Hi.1111 MarHlllTHOro nonR 80
1 

-Pl'lc 30.(a·r) CxeMt.1 KOii 111t< 1111,i)( OIH) 111M 3B>Kl'lraHl'IR aaroMo61'1nelir 
a) A3nK·2141 0) A3nK·412: 11) M1)() IJH'•'-~ 140; r) ·MocKOH'1"·412lll9, lllll<·21251 lll>K·2715; ll) lll>K·2126 
1 • BK•yMynRTOpHaR (i;nnpo~. 2 , r!)ltofilTOp; 3 . •aTywKR 33)1(MraHHR, 4 • npepb183T0nb, 5. pacnpe11rn11·,, 
renb; 6 -'Bb1Knio .. ;nem. a&141wm••rn. 7 · C:IJ0•111 3a•11ra1111R: 8 • K0t1TaKTHbl~ OOnr craprepa: 9 · OnoK pene 11 
npeAO.<paHHTent)H, 10 . Ao0:1110'111l,IH li03HCTOp IQITyWKM 311ll<Mf8HH~; 11 • aMnepMerp; 12. KOHTaKT npeno 
xpaH111cneit N"N" 9, 10 OnolUI np!JACXlJ(urnronc~ 
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PMC 30 (Al· G~llMb KOtttfHi lft011 Cl1t reMbl 3a>1<11raH"1R aeroMoOvnl'I lt1>K·2126 

BT0p1-14HOlll oGMOfi<O Kl11Vllll(lll 3a>K1-1raHl'ISl lllHAYL\l'lpye1m1 :.ineKTPOABlll>KYU\aSl . 
c1-1na, Kornpa11 Oy111J1 if)M C>onbwe. 49M 6onbwe cKopoc1b 111cY03HoBeH111S1 roKa' 
nepa111•om~ 11011111 :i)110Kfpon0111>Ky1.J.1aS1 c111na aropwolo~ o6MoTKlll c noMOU\blO 
BblCOKOOOflb 1111.1 )( '11J(tllfll\OB Ill poropa 16 pacnpenem·11 e1rn nOABOASlTCSl K aneK
rpoAaM cno<1ok '13 n coo rnercre111111 c nopHAKOM pn6m i.1 u111n111HAPOB AB111rarensi. 
np111 3TOM a111~~;11)1)fltllllW.y111nS1 c111na BTOp1114HOlll o6MOll<i-1 C03Aa0T M9>KAY aneKT
pOAOMlll cno•10'11nopw11me Hanpsi>KeH111e. Korna ot0p111•tHoe Hanpsi>KeH111e AO
crnrner m1:1•11)111-lll, l\OOl(\TO'IHOro AflSl npo60Sl H03JIYIUHOrO npoMe>KyrKa. Me>K-· 
AY :>neK 1 pOl\flMl-1 CllO'll-1 B03Hl-1KaeT lllCKpa. KOTOpilSI nonmK>K9T ropl04YIO CM9Cb 

B l\l'ln"111HP0 lllli11 (11()1HI 
np1-1 "1C'10:lllOO(llt"1"1 tOKa nepBW~HO~ uen1-1 "1tlJ\Yl\"1pyeTCSl 1-1 aneKTPOAB"1>KY-· 

1.J.1aSl c1-1na 0 11opo111•0 "'~ oGMOTK9 KaTyWK"1 3all("1nlHlllSl 5. 8ra aneKTPOAB"1>Ky
wasi c1-1na no1uv)l)>t\~1UM I 10K B nepB"14H0"1 l.100"1, •tTO np"1BOA"1T K B03H"1KHOB9-
HllllO 1-1cKpb1 MO>l<JIY i<1)111oi<raM1>1 6. a 3Ha4111T 1o11-1x noAropaH11110. ,Qnsi yMeHbWe
HlllSl noAropaHl'lll KOllT'1K10U napannenbHO lo1M nonKnlOY89TCSl KOHA9HC8TOP 12. 

2.2. A"1ArHOCT"1KA 

n106bl9H0"1Cllp[Ull10Cl"1 B KQHTaKTHO~ Clo1CT9M9 38>Klo1raHlllSl MOryT 6b1Tb CBS-' 

A9Hbl B nSITb OCHOllilblK I pynn H01o1CnpaBHOCTel1. 

2.2.1. AeMra1eJ111110 3anycKaeTcS1 

npw·l"1HaM"1 HC3UnyGKU l\Blo1raTensi SlBnSllOTCSl o6pb18 1-1n1-1 KOPOTK09 3aMblKa 
H"19 B nepB1114HO~ L\elll-1, OOl'p!nt19H"19 111n1o1 noAropaHl-19 KQHTaKTOB npepbtBaTe 
nsi, H9"1CnpaBHblill KOl lJ\OHQ(llOp, Henpaa1<1nbHblli1 nopSIAOK np"1C09A"1H9H"1Sl npo· 
BOAOB K ceeYaM. 3arps131111111o1e 1o1 noepe>KAeH1o1e Kpb1WK"1 pornpa pacnpe.Qen1o1re 
nsi, neperopaH111e pe31-1c1opn 11 porope pacnpeAe.1mensi, 3aMacn1-1aaH1-1e 1o1n 
noape>KA0Hlo19 caeYeill 3Clit\l-1rClll"1Sl, Henpae1-1nbHaSl ycTaHOBKa MOM0HTa lllCKPO 

o6pa3oBaH"1Sl. 
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MCHl<He KpblWKy P lol BHOl!b 
POBl'PbTe MCKPY Mll*AY npooo· 

Mii CBB4C~ M M 

A• 

Aa 

Coen1rn1<1re npo· 
OOAll B COOTB0l 

C•Ul'1M c nopllAKOM 

poc\011..1 l~.-nMHA· 
JJ\IB (1 ·:t 4·2) 

,Qa I YCTPi:lllM ro JllMbl I 

1<.11t1m po mp;1H:1 M 

t.'IC~flll MO•AV npo&OAOM I HeT 
11 M llClb 

nopllAOK COCAMH011111l 

npoBOAOB npaa11nbHb111 

,Qa 

nposepbre "orperym.,py•ne MO· 
M0HT 3'1JO<i-lrilHMl1 

,Qe11raTenb 3anyci<aerc11 

Hor 

npoBCpbT0 CB04M 3~:t\.1f(1H\.11l 

Her I 
t CBC411 11cnpa8Hbl 

1 

Aa 

1-11!\Ml~ He.-cnpaeHOCTb B Cl1CTI'!· 

Me 11111UH'I~ AB~raTenR 1onm1BOM 

OnepauHH, oOeencHHbl& nyHKTMpoM, 

ronb•O nn11 aa10Mo6..,n11 A3nK-2141 

Anrop111TM HaXO)l(,QeH"1!:i arnx He111cnpaBHOCTe~ np1-1Be.Q9H Ha p1-1c. 31. np1-1 
11CK9 He111cnpaBHOCTeiii BaM noHaA06SlTCSI KOHTpOnbHaSl naMna, recrep, UlYObl 

111R peryn1-1poeK1-1 3a3opoe 1-1 OAHO 1113 ycrpoillcre 1-1n111 np1o1cnoco6neH1-1ill Af1Sl npo 
f!Kl-1MOM0HTa11CKpoo6pa30BaH"1!:i (CM. fl 2.3). 
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r 

I I 

CH"1MHTB <pblWKy P, BCTBBbTB MB)l(,QYKOH· 
~~~~~~~~~~~~~~~----.... --~~~~--1.i raKraMl4npepblearenRKyco~eKKaprotta, 

OOAK11IOYMT0 Kil MB*IJ.Y KOHT8KTBM"1 

Aa 

8 

Kil ropMT 

HeT 

Kil 3aropaerc11 

HeT 

llOllKlllO'MTe Kil Me*IJ,y BblBOAOM "30" r 
11 llpOBOAOM, "1AYlJ.IMM K BblBOAY "30/1" 
B3 11•ntoY..,Te 3alK1-1ratt1-1e H pa30MKH"1Te 
~mllll• W 

Yc•pmi...111 ~(lpC1 tooo 
BH~ttoil 111111>1 

M•~r.~111<11 a nep· I• Aa I Kil ropMT 

Her 

no11•.llM)IMIO Kil OAH11M BblBOAOM K "M", 
ll 111Upb1M ~(ICUillilCh KOHT3KTHblX COBAM· 
10··1n11I OQJlJHt'lil(li\ 11on11 npH BKnlOYBHHOM 
l[l)jll11 IU11111 H pa)oMKttVlblX KOHT8KT8X -- .-.... - ..... - .--

I 
He1 • [Kll llpM llCl!JI KOCIHMAJI 3aropaercA 

~-~----' I Aa 
Yc1p0t1M 111ol'lp1.i1"111•11t1w1,.nM 11en11 

PHC. 31. ,!lUMrD ltlllh 11•) nn11yc1<a8TCR 311Ml'IH~ftli<3 

Hy)l(HO cKa3t111i, •110 a aeroM061-1m1x "MocK011•1' 1o-11!1)K, 11Me10U1l1X KarywKyl 

aa>t<1-1raH1-1S1 6115· D, l\tnMO>KHbl cny'-la1-1, KOrAa AB1o-1rarenb 3anycKaercsi, HO no

cne BblKllt0'-leH1-1H 0111ptepa ocraHaen11eaercsi B TaKl<IX c1-1rya1.11-1six npe.>KAe see 

ro nposepbre 1-1c11pimttocrb AOnonH1-1renbHoro pea1-1cropa KarywK1-1 aa>t<11raH1-1S1I 

11 HaAe)l(HOCTb ere COOl\l-1HBHl-1r:1. 

2.2.2. AeHrarnnb pa6oTaeT HeycTOH'iHBO Ha xonocTOM XOAY 

np11'-ll1HaM1o-1 Heyc1ow11-1uoi.1 pa60Tbl ABl-1rarensi Moryr 6b1Tb ysen1-1'-leH1o-1e aa 

aopa Me>KAY 3rt9KlpOT\ilML-1 CBe'-le~. yMeHbWeHl1B aaaopa Me)l(AY KOHTaKTaM 

npepb1earensi, neperopa111110 pea11cropa e porope pacnpeAen11rensi 1o1 t1eeep· 

HaSI ycraHOBKa MOMOltl(I l-1CKpoo6pa30BaHl-1SI (cn11WKOM paHHLo1r:1 MOM9HT 11C 

Kpoo6paaosaH1-1si) 
He11cnpaBHOCTb Obi CMO>KPTe nerKO Har:1rn no anropl-1TMy, np1-1BeA0HHOMY H. 

pi.1c. 32, 1o-1cnonbaysi AJ1SI 1101-1c.Ka 1.4ynb1 AflSI nposepK11 aaaopoe s cee'-lax 1o1 Me)!( 
AY KOHTaKraM1-1 npepb1eam1111 , recrep 1-1OAHO1-13 yc1po~cre 11n1-1 np1o-1cnoco6ne 

Hllr:1 AJ1SI npoeepK11 MOM9HTU 1-1CKpoo6pa3oBaHl-1SI 
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npoeepb re aa3opbl Me)l(.Qy 311enpoA.1MH 
CBeYeil 

3830Pbl HOPM811bHbl8 Ho I OrperynHpy>tre 1tl30pb1MBlKAY3118CTPO· 
A3MH cee,eil 

Aa 

npoeepbTe 3a30p MBlKAY KOHTaKTilMM 

[ 3a3op HO;M811~HblM ) Har -.jOrperym'1pyi!Te 3930p Me)l(,Qy KOlffOKTaMH 

Aa 
[fnp-;e;-T~~POM (- - - - - -

I rpa) pe3MCTOP poropa 

~-f;-··:••O.l': c ' ~-{==;:;:.~~==~ 
npoeepbTe ... OTperynMpy11ro MOMUt!I I 
30llC..,rBH"1SI 

' 011epilL1MM, oOaenettHbte nyHKrnpoM, 
ron~KO Al1R aeroMOOMnsi A31lK·2141 

P11c. 32. ,Qe1o1rarem. pnOo1no111oy~1•.'oi1·-111110 1111 llOC!OM xo.ny 

2.2.3. AeHraTOllb po6<:>rtun 111Jyo1 o.:1•1Heo npH 6onbWOH 'iaCTOTe 
epa~OHHSI KOllOll'lffl en fl llflllt'l 

npW·-IL-1HaMLo1 nOAOCiHOI 0 ll(tl!Ol101111ft l\fUll(ITOMI MOryr 6b1Tb '-lpe3MepHblr:1 

aaaop Me)l(AY KOHTaKTUM~I rtpC11)blllrtlOllll, ocnn6neH11e npy)l(fl1Hbl nOABl-1.>KHOfO 

KOHTaKTa npepb1Bare;u1111 oc:nr1f))l1)i1Lo11) llf)Y>Kl-111 IPY3L-1KOB l.19HTpo6e>KHOro aBTO
Mara onepe>KeHLo-lSI aa)l(11ra111o-111, l'lp111 ru)~H)Kll Ho11cnpaeHocrn no cxeMe, np111ee

A0HHor:1 Ha p1-1c. 33, eaM no11anot'h11c>1 111y11 1msi peryn11poeK11 aaaopa M9)1(AY 
KOHTaKTaM11 npepb1Barem:i 11 Hll11t(IMOMOrp MS! npoeepKl1 yc111n11si npy)l(fl1Hbl. 

rtpoaepbTB 3a3op Me)l(AY KOHT6KT(IM'1 
npepbleaTenR 

3830p HOpM811bHblM 

Aa 

npoaepbre HaTRlKBHMe npylKMHbl no
ASHlKHoro KOHTaKra npepblearen11 

I 

HeT 
OrperynHp~re 3830P Me)l(Jly KOHTaKT3M"1 

' YCM11Me "PY*MHbl 500 ... 600 re 1 HeT ~1 38MSHMTe KOHTaKTHYIO rpynny 

Aa 

OrperynHpy1'1re pacnpeJ1en11renb - oc
n~6nH npy)l(MHbl ueHrpo6elKHoro aero· 
M~Tl'.I onepe*eHMSI 3a)l(MraHMR 

P11c. 33. 1Ja11rarenb pa6oraer Heycro.:1'iMBO np1o1 
6onbWOl1 'laCTOT9 epa~9Hl'1A 
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2.2.4. Anlllrnrc11i. poGorno'I 11oycroH'4lllBO Ha acex pe>KHMax 

Hoyc·10~•1111oasi pnG01n l\011rir11lt1fl u naroM06111nRx e KOHTaKrHo~ c"1creM0111 
3JlK"11"6tilllR OCibRCHR010l lllli11)0lt<J\Otilll0M BbleOKOBOnbTHblX npoBOAOB, HeHa 
Jll)>KuoeTblO 111x eoeA111HN m11 • .o coe<iaMl-1111 Kpbr~Koi1_ pacnpeAen1.1 renR, 1113HocoM 
:meKTPOAOB Ill 38M8Cm1UJ1tl1!)M coeyej;j, aarpR3HeH"1eM Ill noAropaH"1eM KOH·I 
TaKTOB npepb1Barenll, llOl1UllJOllliOCTblO KOHAeHcaropa, noBpe)l(AeHllleM KpblW" 

Kiii 111 poropa pacnpr11e111-1 f!lfUI 
Bee 3rn He111r.11pnrn1111 11-1Ubl6bterpo eMo>t<ere Hai:1rn , een"1 aoenonb3yereeb~ 

anroplllTMOM, nplllllf!Jlflllth!M tm p"1e. 34. 

~;)~ 
··~"'J 

He• 

r - .L ----------- I HaT -..I •Ho, otpery1111pyRre 333opb1 1rni 
o.1rn ,1ne· H€.'"1Cnpaetlble cee~.., 

[ J Aa •I 0~11cnmi, orpeM0Hr11pylire 11nt.1 -:Jl1Me 
,_ .. ,................. Hi.1fG OHl11t.•e ~rop ~ .KPblWKY p 

I ;. 

Me•AY kOHTal<.TllMM C14nl•!ll), 
MCKpOHHO 

A• 

~e_'.'.•He •OttAeHcnroll 
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Her 

~ 
PHc. 34. Qe1o1rarenb paooraer Heye ro~YH'oo Ha BC, 
J1!llKi.1M8X 

2.2.5. AeHraTe11b He pa3eHeaeT no11Hoi.t MOL4HOCTH,,.. He o6naAa· 

eT AOCT3T0'4HOH npHCMHCTOCTblO 

nnoxaR np111eM111crnerb Am11 a ronR M011<er 6b1Tb eneAero111eM Henpas111nbHoj;j 
yeraHOBKlll MOMeHTa 111cKpoo6pnaoot111111n, 3aeAaH111R rpya111Koo 111n111 ocna6neH111R 
npy>K111H l.leHrpo6e>t<Horo aeroMl'ltO onopo>KeH111R aa>K111raH111R, a TatOKe 111aHoca 
srynK"1 nOABllllt<HOro KOHTaKTO npc:pblll(ITOnR. KaK Ha~rn 3Tlll He"1enpaeHoern, 
noKa3aHo Ha p"1c. 35. 

npoeepi.TeycTliHOllKyMN;etfT'B3ll)t.Wllt1HA 

M0Me11T 3a••.ra11M11 ycTaH011110H J Hilt ~ Orperyn1-1py.ir~ MOMeHT 3al1Cmat11-1q l 
00811HllbHO · 

Aa . 
eH"1M11re KpbiwKy P- noeep11>1re porop 
nporna ~acoeor. crpen•11;, omycrnre 
ero· 

Porop eooapau.111eTC11 a MCXOA"Of! J A11 aJ 3uMc1i1<reKOHTaKTHyiorpynnynpe?tJe<1· 
OOllO*eHHe, yron noeopoTa OKOllO T -"I Ton~ • t.13HOW&H8 1ry11•a OOABHlkHoro 

I Hn KOHTD~TB 

0TpeMot1THpy\lre p.1cnpcjienmWlb • R HCM 

~:l&/lllKlT rpy:it.1KH t.111t.1 ocra0111< npyi«wu~ 

PHc. 35. Qs11rarenb He pa3011eaer non110A MOt:,HO<'t11 

• I\nR OBTOMo6Mn~ A3nK·2141 nosepttyrb 
porop no ~acoeo~ crponKe 

2.3. YCTPAHEHHf1 HEHCnPABHOCTElil 

2.3.1. 0CM0Tp IA 0'4HCTKa KOllH'lKfllOH CHCTeMbl 3a>KHr3HHjl 

nepeA 06eny)l(lllBaH"19M Ill yC1 p£1Hf)IHll)M li0"1CnpaBHOCT0til ClllCT0Mbl 3a)l(lllra· 
H"1Sl eHaYana YT06bt "136elKaTb nOll<OJ)ll, OlK/llOYlllTe 6arapero. a 3aTeM OCMOT
p111re Bb1eoKosonbTHb1e npoaom1, KJ)t.tUJKY pncnpeAen111renR 111KarywKy3alt<111ra
HlllR. OY111ernTe lllX OT nbln"1, rpR3111 Ill Mncna TJ)RnOYKOtil, eMOYeHHOtil B 6eH31r1H0, 
a nOTOM Bb1Tp111Te Haeyxo >Keno TC:-lbHO OTO 11• in a Tb np111 Ka)l(AOM OCMOTpe aeTo
M06111nR. Aeno e TOM, YTO co 11poMe11eM ttll rioaepxHoern Kpb1weK pacnpeAen11-
1enR "1 KaTyWKlll 3aJK111raH111R Ill 113 "130nRqllllll OblCOKOBOnbTHblX npOBOAOB noRB· 
nRt0TeR He6onbw111e TP9ut111Hbl. Yepc3 3T"1 1pe14111Hbt np"1 nonaAaH"1111 s HlllX nbln"1, 
rpR3111, snar111, npowexoA"1T yre'-jt<a ror<a. Sro, so-nepsbtx, CH1r1lt<aer BbteoKoe 
HanpRlt<0Hllle, AB"1rarenb H8Y"1H39T pa60TaTb e nepe60RM1r1, a B ebtpytO norOAY 
BOJMO>KeH "1 nonHblH OTKa3 el!ICT0Mbl 3all<lllrnHlllS1. Bo·BTOpbtX, noeTOSlHHOe "npo
CKflKlllB3Hllle" lllCKp no nosepXHOCTlll Kpbl!JIOK Ill npoBOAOB MOlt<0T np111eeern K lllX 
rtp-06ot0 Ill nonHOMY BblXOAY 1113 eTpOR. BOT noYeMy HY)l(HO XOTR 6bt pa3 B MeeR4 
nposepRTb YllleTOl)' Kpb1W0K "1 npoBOAOB, a np111MepHO pa3 B lp"1 fOAa L(eneeo
o6pa3HO 3aM9HRTb Beeb KOMnneKT BbleOKOBOnbTHblX npoBOAOB Ill HaKOHeYHlll-
1(00 Ha HOBbte. 
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nl)Cl1t) 0' 11-1011'-\.1 1mpy>K1thlX llOIJ(lpXll0('.1 e\.1 CHl-1M\.1T0 KpblWKY C pacnpeAen1-1Te· 

1111, 111x1111\.1I0 oo llHYl pOllllK)K) I l(llJ(JpXttOCTb, nposepb Te 41o1CT0Ty KOHTaKTOB Kpb1W· 
1<1o1 1-11191 to-n• 11> 11opeMeu10111o111 110111panbHoro yronbHoro aneKrpoAa s rHe3Ae. Oc· 
M01p1-110 pOTop, nporp1o1T1) 010, oc111o1HY)l(HO,1o1 nposepbre 3ars1)1(KY 01o1HTOB Kpen· 
1111111-111, OcnaOneHHOe 1<f>01111u11110 poropa Mo>KeT 3aKOH41o1TbCR nnaYeaHo: copsae· 
UM~Cl1 c nOCaA04HOr0 Ml)!Hl\ p1)t0p pa3pyw1o1T KpbtWKY pacnpeAen1o1renR. 

2.3.2. npoaepKa H flOry111i1pOBK3 nOJlO>ICeHHst KOHT3KTOB 

npepblBRl •lflH 

8ry onepm11o11<.> 11011111-110 c nposep1<1o1 nerKocrn spal.l.leH1o1R pbtYa)l(Ka c no-I 
ABlo1ll<HblM KOHIOl<ll)M lo1 y11py1 ocrn npy>1<\.1Hbl pb14a>KKa. Pbl4a>KOK npl-1 ero OTIR· 
rneaH111o11o1ornyr.1<0111-11111011)1-',1i11 nerKo ao30pai.uaTbCR a 1o1cxOAHOe nono>KeH1o1e, a ' 
KOHTaKTbl np1o1 {!l(IM J\Oltllillhl lilMblKaTbCR co i.uenYKOM. Ecn1o1 ace B nopRAK0, TO 
npoaepH1o1T0 1<om)11•tri'li·I~ 11an AB1o1rarenR raK, 4T06bt KOHTaKTbl npepb1BaTenR 
orown1o1 APY' or IU)Y' o 11a MaKC\.1ManbHOe paccrORH\.10 OcMorp11re 1o1x. Ecn11 
KOHTai<Tbl saMn1J11011111, uni p113HeHbl 1-1n1-1 noKpblTbl HarapoM, ro \.1X HY)l(HO oYlo1C· 
T\.1Tb \.1 np01op1JIL 8n1 onepa1.111111 MO)l(HO t:1enaTb, HO CH\.1MaR KOHTaKTOB, HO 
XOpolUBfO Kll'H)r)flHI ()'IW IK"1 KOHTaKTOB B 3TOM cny•tn0 Bbl He A06beTeCb. nyY· 
we CH1o1M\.110K(lll1(11( 1111, l)lllOpHyB B"1HTbl, KOTOpblM\.1OHl-11<penRTCR K naHen"1, \.1 
orcoeA11H11110npo111)fl11113~:oro Hanp11>1<eH111R nocno sroro nporp1r1re KOHTaKTbl 1-1 
natt(lnt1 CMO'IOl 11 t(H\ ()Oll3"1HOM 3aMweill "1n"1 HC oc 1.UlnRIOLUBVt sopC"1HOK TpR· 
no•11<0~. Ec1rn 1<0H1r11<11.111y>t<Aa10TCR s 3aY"1CTKe, •110 Ob1Baer AOBOnbHO peAKO, 
TO ctta•wnn OllMLHllll·IM 11.IAQ>lllneM y6ep111Te Hepo1111ocrn \.1 Harap ( nonb30B0Tb· · 
CR a6pil3\.11llllli.1 u11<y!)K(ll-1 tte cneAyeT. nonaBWlllO MO>KAY noeepXHOCTRM\.1 KOH 
raKTOll 'lllCJl.11\lol ndpm11r1na HapywalOT pa601y KOlltnl<TOB ), a 3aTeM npoMOVtT' 
KOH 1aK11.1 (101111111 tQM, AnMa3HblVt HaA¢1r1nb MO>KllO 11p1r106pecrn B n1060M .xo3RVt·' 
craeHttoM Milf'f11n1110 >KonarenbHO xpaH\.1Tb Hancp1o1nb OTAenbHO or Apyrnx 111HcT 
pyMemon \.1 \.1Cll0flh~l(lllfllb TOnbKO AMI 3a4"1CTK\.1 KOHTaKTOB 3a4\.1Ul0Tb cneAY 
er. rnaBHblM 01'.lf)0'1(1M, noeepXHOCTb nOAB1r1>KHOrO KOHTaKTa, Ha KOTOpOVt o6pa 
3YIOTCR BblClylll.1 !lCJIOHC m1o1e 3p03\.1\.1 ( nepeHoca ) Meranna c HenOABlr1)1(H0fl 
KOHTaKTa '-11061.11 tO lllolnf!CT"1 HenogB"1)1(Hblli1 KOttTaKT \.13 CTpOSI' He crpeM\.1T9C 

nonHOCTblO ynan1o1H1 llMKY' o6pa3ylOLUYIOCR Ha ero noeepXHOCT\.1. 
04"11..UaR KOlllOKIJ.I 11popb1BarenR, o6parnre BH\.1M0H\.10 \.1 Ha 41o1CTOTY KOH 

raKTOB poropa 11 ~p1>1111K1o1 pacnpeAen1o1TenR. Ecn1o1 HY)l(HO, 3a4111crnre 1o1x 1r1 npo 
Moillre 6eH3\.1HOM I lor111oxo ei.ue 111 npOAYTb nonocr1-1 pacnpeAen1111en11 C)l(aTbl 
B03AYX0M, 4T00ul y6pn11, 'lacrnYK\.1 MeTann"148CKOi;., nbln\.1, o6pa3ylOLL.10VtCR np1 
3aY\.1CTKe K0Hra1<1011. Hmt 11pOJWBK\.1MO)l(HO1o1cnonb3osaTb Hacoc AflR HaKaYK 
w1-1H, HO nyYwe 1<yn11111. 111m JT\.1X 1.1ener(i He6onbwoill KoMnpeccop, pa6ora10LU"1 

OT cern aBTOM06"11UI, 
nocne 3aY\.1CTK"1 lr1 11pOMulBK\.1 nocrasbTe KOHTaKTbl Ha M9CTO lr1 npoeepbTI 

lo1X B3alo1MHYIO napannoJ111HOCfb \.1 COOCHOCTb. np1o1 He06XOA\.1MOCT"1 OTperyn1r1· 
pylilre nono)l(eH\.10 KOil lllK I OH' nOAr116aR KpOHWTeillH CTOVtKlo1 HenogB"1>KHOro l<OH 
TaKTa. Hi,, B K09M cny•iao 11e llOArn6aillre pb14a>KOK c nOAB\.1)1(HblM KOHTaKTOM' 
3rnM Bbl Hapyw1-1re HOpMa111.11yK> pa6ory pacnpeAen1o1renR. Ecn11 Henapannenb· 
HOCTb KOHTaKTOB Bbl3BaH<I lo1 lHOCOM TeKCTOn\.1lOBOfO ynopa pb14a)KKa, TO cne 
Ayer 3aMeH\.1Tb BCIO KOH mK 111y10 rpynny. nocne npoeepK111 napannenbHocrn 
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c}OOGltOCTlll KOHHlKTOB, np111c1yna~rl) K lll)(J 

11opKe 11, ecn11 tty)l(HO. peryn1o1pouKo nmwpn 
Ml'>KAY Hlo1M\.1. 3a3op Me)Kt:ly KOHT<ll<HIM1r1 (ll(\ 

pali1TeCb nposepRTb Kai< MO)l(HO Yillllf), )lrJ11(1 
II IOM, 4TO B npouecce 3KCnnyarnq1111 OOfiil 
'l\.1Ha 3a3opa \.13MeHReTcl'l. A Aa>Kc 110J1w111 
1enbHOe \.13MeHeH"1e 3a3opa B KOHS'OH)M Cl1\ 
1e yaem141o1saer pacXOA ronn1r1aa (w1Mm 101 Mc 
Ja3opa Me>KAy KOHTaKTaM1o1 Ha een111•11111y 0 I 
MM yeen\.14\.1B00T paCXOA Tonn1o1aa lllJHMOP 
110 Ha 0,5 n a pacYere Ha 100 KM nyrn) I lpo 
11epRerc11 3a3op i.uynoM f13 Ha6opa 1o111111 py 
M0HTOB. Ero sen\.14111Ha AOn)l(Ha 6bllt. fl no 

110 
I t 

·~ :? ...,+ 

~1 +I l~ -
P11c. 36. Cne1.11-ianbHbli'I KmO'i AllR pe· 
rynHpoBaHHR aaaopa M9lllAY KOHTaK· 
111MH pacnpeAemnenR 

nenax 0,37 ... 0,43 MM AflR pacnpeAen1o11on1130,3706111 0,4 ... 0,5 MM AflR pacnpe· 
11en1o1reneill P147-A, P147-B 1o147.370011p~1 MOKC"1ManbHOM pacxo>KAeH1o11o1 KOH· 
raKrns. Yaen1o1Y111Tb 1o1n111 yMeHbW\.1Tb 3c1:ion ;1p~1 11110fixoA1r1Mocrn MO>KHo, oreep-
11ya B\.1HTbl 1o1 npoaepHya c noMOLUblO (lltlMlKM 1111111 cne1.11r1anbHOro KnlOYa (pf1c. 
36) CTOVIKy HenOAB\.1>KHOro KOHTaKTa. 011mryr111pouno 3a3op 3aTRH\.1T0 B\.1HTbl 
~penneH\.1R KOHTaKTOB. 

HaAO CKa3aTb, 4TO nposepKa aen1o1•11111111 0(1%flfl ll1YnOM, H0CMOTpR Ha Ka)l(y· 
111y10cR npocrory He Aaer Heo6XOA\.1M(li.1 10101001111 11.:iMepeH11iil. Yacro nocne 
"13MepeH\.1R LL1ynoM aeront061o1ren11 c61111n.01 Qn)(1p 11p111 38TR)l(Ke Blo1HTOB Kpen
neH1<1R KOHTaKTOB. KpoMe Toro \.13Meptlll\.10 1uy110M He YYlllTblBaeT COCTORH\.1e 
pa60Y"1X KOHTaKTOB. Bee 3TO B KOHL.le KCUlljOO CllH>l<<IOT KaYeCTBO pa60Tbl Cf1C· 
T0Mbl 3a>K111raH\.1R. 

YTOObl 6onee TOYHO orperyn1o1poaa11, Clfll\Of) MCJNIY KOHTaKTaM\.1 Ha npaKTIAKe 
"13MepRIOT He 3a30P Me)Kt:ly KOHTaKTaM\.1, a UOJIVl'llill ty l1f)(>nop1.11o10HanbHYIO eMy. yron 
laMKHytoro COCTORH\.1R KOHTaKTOB, TO em lo yro11 nonopora KynaYKa, B T049H\.1e l<OTO· 
poro KOHTaKTbl 3aMKHyTbl. Yron 3aMKHy101 () C!Xll0Htt!llS1 KOHTaKTOB MO>KHO \.13Me· 

pmb pa3n1o1YHblM\.1 cnoco6aM1<1 
np1o1 nepaoM cnoco6e 11cnonb3YIOTCH 11po 

nb1e np111cnoco6neH1o1R, ycraHaan110aeMu10 a 
pacnpeAen1o1rene. np11cnoco6neH1r1e AflR all 
IOM0611nR A3nK-2141 MO>KHO np11106pec Tlr1 I) 

IBTOMara311He. KoHCTPYKLllllR ero npoc111 
lfllllC 37) • o6oil1Ma, wKana 1o1 crpenKa 06n~ 
MY 1 HaAeHbTe Ha Kopnyc pacnpeAen1o110n11, 
11peABap11renbHO, KOHeYHO, CHRB KpblWKy. I ta 
o0011MY ycraHOB"1Te WKany 2 c p1o1cKaM\.1, 
0rpenKy 3a>KM\.1Te OAH\.1M \.13 B\.1HTOB poropa. 
llp11 npoaepKe yrna 3aMKHyroro cocroR1t\.1S1 
~OHTaKroa c noMOUlblO sroro np1o1cnoco6no· 
ll\.1S1 BaM noHaA06\.1TCR KOHTpOnbHaR naMna ' 
11 npoga>Ke \.1M0eTOR KOHTpOnbHaSI naMna noA 
l!i13BaH1o1eM "asro111ttA1r1Karop" (p11c. 38) . AB· 
I0\.11iA\.11<aTOp BbtnOnHeH B B\.1A0 OTBE!flTKlr1, B 

I ~1 11·1u11oot\opynooa11He 48T01it , cMOCKl014• 

~ ~-·- . .,, r , . , J ,. . - ,
5 -t-· s~--

- -· 

P11c. 37. Ycrpoilcrao AflR npoeepKi.1 yr
na 3aMKHyroro COCTORHHR KOHTaKTOB' 
1 ·00011Ma: 2. WKana: 3 . KOHTponbHble p11c· 
Kii; 4 • ycraHOB04HaA PllCKa; 5 • Bbipe3 B 

OOOMMO MA ¢111Kcaropa KpbiWKll pacnpeAO 
n11renA; 6 · crpenKa 
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f\n 111w11111Karop" 
P11c. 38. Kowµon1.11 

sepXHCl-1 •ii\Cl 11 KO'I npn~ 1 l(lfl I H\tlC 1MaCCOBblM KonnaYKOM pa3Me~eHa 12-sonb T. 
ttasi naMnn On1111 HllHl 1 po1111~Mnb1 coeAl-1HeH co crepll<HeM oreepTKl-1, a sropoill 
• c npononoM. 11~1 M11u10 Koroporo 3aKpenneH 3a>K111M rnna "KpoKOAl-1n". Yro6bl 
oro'1K0111pom.110~1mMn011 (Jt;1no yAo6Ho nonb3osarbCS1, HaABHbTe Ha crep>K0Hb 
owe1)'1K\!1 llOfit.1)(flOIJ!li111111lOOYIO rpy6Ky t.111\11 noKpO~Te ero naKOM, OCTBBl-10 He-' 
113om1pono~111.1M WllltKO .iooc1peHHblill KoHeLI orsepTKl-1. 9ra npocraR onepa
q11., 111a6nu111 fl. I{; ti' I lfll ll)11fl 1 l~blX o~y~eHt.1lil npl-1 cnyYai1HblX KOpOTK\!1X 38MbtKa
fMllX npOllliflllOttlJtli 11nm·i1 oTBeprKoili aerol-1HAl-1KeTOpa )l(enarenbHO t.13on111; 
pono·11111{)"11111111111111011Qpioiocrn 3all<t.1Ma t.1HAl-1Karopa. B AononHeHl-1\11 K 3a)f(l-1~ 
MY , t.111il • KUOIUJl\1111 ' llOflOC006pa3HO \!1M0Tb B KaYeCTBB nepexOAHblX coeA11Hl-1J 
101lbllb1X '.)flOMlillldl lltlo l l(ICT\11 wreKepHoro coeAl-1H0Hl-1SI . 

(3 KflllQ( 111(1 HlllllflOlli.llOioi naMllbl MO)l(HO t.1CnOnb30B8lb l-1 nepeHOCHYIO naM 
ny (3 npOJll:llMl \!1~llrJlt II llOBU~ nepeHOCHaR naMna, B 1wpnyce KOTOpOlil t.1Me0TC 
MBflMl, v CflOj\Cillli 111·11:,IO OEIMna MOll<eT Kpent.1TbCR B nt060M Mecre MaUJt.1Hbl. 

Gonco coopu.A;·11111;111 onpt.1aHr KOHTponbHOill naMnbt • npt.16op "CynaK". 
,, Kl)lllpOnbHOill naMnbl "CynaK" viMeer aBTOHOMH00 nt.1Ta 
p:HWt.1p11e1 ero B03MOll<HOcrn. OH no3sonS1er t.1CK8Tb 06 

Mto1trn1111R a uenRX, nposepsirb v peryn111posarb Y3CK np 
- MOll<0l t.1CnOflb30BaTbCR KBK cpoHapt.1K \11 ororpeBaT 

K jif'I0\)\11 . 

pononOKlll . l'lo11K11 IO'lillll KOii T ponbHYIO 
liM(IY 11apflllnGl1bHO KOHTaKTaM npepblBa· 

10ll!1, npoaepHt.1Te KoneHYaTbli-i ean l-1 l-13-
MOpbTe no WKane yron 3aMKHyroro COCTO· 
MHI KOHTaKTOB OT MOMeHra noracaHt.1R 
flOMrlbl AO MOMeHTa, KOrAa OHa CHOBa 3a
rop1.HCR. Bent.1l.\t.1Ha yrna AOn)f(Ha 6b1Tb 8 
npoAenax 52 .. 58" AJ:JR pacnpeAenl-1rensi 
0.3706 l-1anpeAenax47 ,5. 52,5~ grrn pac
nroAemnene~ P147-A, P147·B. 47 3706. 

AHanornYHO onpeAensiercR yron 3aMK-
11yroro COCTORHt.1R KOHTaKT08 c nOMO~blO 
fl'1Cnoco6neHlllR' nOK83BHHoro Ha pt.1C 40. 

0 Ho CAenaHo l-13 06b1"1Horo tuKOnbHoro 
·1paHcnoprnpa. Or rpaHcnoprnpa orpe>Kb· 
1e WKaJlY (CM. pt.1C 40.6) l-1 npt.1Kne~re ee 

I t\11 pe3t.1H0809 KOnbl.10 Konbl.10 H}')KHO CAIJ· 
nrtTb c TaKt.1M pacYeTOM, 4T06bl OHO H(IJIO>K· 
110 YABP)f(t.1Banocb Ha porope pacnpono11111 
1011R. CrpenKy 2 (cM; pV!c. 40,e) np111cno 

a 

t 

0 

~ 

OmpeJOl11b 
/. 

I. 

nposepKO \11 porymlpOUK[I yrna 3aMKHyTOrO COCTOS1Hl-1R KOHTaKTOB C nOMOl!.lbi 
npt.1cnoco6neH\!1fl (pw \/) 1-1 KOllTpOnbHOili naMnbt (p~c. 38) npot.1CXOAt.1T CJ1BAYIO; 
L11\!1M o6pa30M BK1110111111111i:!'<ltt0•1nrenb 3~t.1raHl-1R l-1 noaepHyB KoneHYaTbt~ a 

8 
2 - J 

<: \ ,_ ~ 

P11c. 39. Ycrpollcreo gm1 r:ipoeepKH yrna 

aaMKHyYOIO COCTOSIHHR l\OHTaKTOB 

1 • wKana,. 2 - crponKa 

4 

A3t.1rarensi AO 11oroc.1111~111 KOi 111)()llbHOii1 naMnbl noAKlltOY0HHO~ napannenbHO npe: 
pblBaTemo ' ycrnHOU~ m UltktllY Ti\K, •no6b1 ycraHOBOYHaSl pt.1CKa 4 (p\!1C. 37) OKa3a 
nacb noA crpcnKOl1 HLHlllO nooe;p1M1e Kone11YaTb1ii\ san AO MoMeHra 3aropaHl-1 
KOHTponbHO~ naM• ll>I c 11 !UJIKll r 1p11 SHOM AOn>KHa 6b1Tb 8 3QHe KOHrponbHb\X p~COI 
3 (310 coo1BeTC'1 BY01 yrny 'E\Ml\l IYIOrD coc roSlHt.1R KOHTaKTOB 8 npeAenax 52 ... 58°) 
Ecnl-1 HOT . 01peryn~PY1'1TO I IO!lO>KOlll-10 KOH lflKTOB l-1 CHOBa nosropt.119 npoeepKy, 

noAo6Hoe npt.1cnooo(mrn1110 MO>l<HO cAenaTb caMocroS11enbHO. Ha rope 
t(QpllyCa pacnpCACfl~ICrHl lir!Kfl(\~110 6yMa>KHYIO WKany c UBHOVl AeneHl-1Sl B 1 
(pt.1c 39). a K poropy 11p111Kpo111110 c1pa11Ky, cAenaHHYIO l-13 KaproHa, >Kecrn l-1n 

11111. 40. np11cnoco6neHl\0 ~llll nposepKll yrna 3aMKfiyTOro COCTORHl\R KOHTaKTOB 
~cnonb30BaHHB WKaObl WKOObHOfO' rpaHcnopn1pa; ti ' p03HHOB00 KOnbljO c HaKneCHHO~ lLIKanoil, 
•1i<;nKa, np•KnBBHHaR ~ nOCTORHHOMY MarH•ty; r • np•cnoco6neHHC, yc1aHOBllCHHe Ha pacnpef\eJM·· 

'" 1 • wKana rpaHcno1:p•pa: 2 - crpenKa ~3 )1(0CTl1: 3 - noc1011Htib1il Marn•r; 4 - po1op pacnpcne1 •1er1R: 

•tit 1 MM M!lilbwe n•aMerpa poropa 
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cooneH1-1H Bb1pe>Kbre 1-13 >Kecrn 1-1 np111KpO 
n1-1re ee K He6onbwoMy MarH1-1ry 3 rlp1-1 
1-13rorosneH1>1"1 np1-1cnoco6neH"1R He 311 
6yAbT0 o6ecneY"1Tb COBflaA0H"10 L.10HTp, 
wKanb1 rpaHcnoprnpa c L.10HTpoM poro 
pa pacnpeAen1-1renR. 

npoBepKa "1 peryni.ipOBKa 3a30p 
l!uc, 411, CxoMa npMliofx1 iVll't c•npuneneHMR Me)t(Ay KOHTaKTaM"1 npepb1eaTenR ocy~' 
vi 11111111M"'Hyroro r.ocrnll1MR 1toHraKroe: cTBnRercR cneAYIO~l-'IM o6pa3oM. WK 
I Ptll~C10p (H • ll(JO l.'•l>(I OM), 2. cra6~m•· 1 (CM. p1-1c. 40,r) ycTpol1CTBa ycTaHOBl-1 
tpoi• ll~tfi Ha porop pacnpeAen1-1renR, a crpenKy 2 
Mr11111-110M ·np1-11<.110~1e" a nio6oe YA06Hoe MeCTO TaK, 4T06b1 ee ocrp1-1e HaXOAI 
11oc1. 11nn 1uKa1101-1 nocne aroro K KflSMMe pacnpeAen1-1renR. coeA1-1HeHHol1 c Ko1 
no111m ropoM' 110Ai<.11>04"1T0 KOHTpOflbHYIO naMny' 1nopo1-1 npoBOA KOTopoli1 C00A' 
H~ne c "Macco1o1" BKnl04"1Te 3a>K1-1raH1-1e 1-1 nycKoooli1 pyKoR rKOli1 M0Af10HHO noe 
I'll' 11-1nali1Te KoneH48Tblli1 Ban A13"1rarenR AO rnx llOp, 1101<0 KOHTPOflbH8R naM 
!lf OJ)l-'ITCR Ill noracHeT. B MOM0HT noracaHl-'IR flllMflt.I llY>KHO OTM0T"1Tb nonoll<i 

11111) crpenKl-1 ycrpoi';icrea OTHOC"1T0flbHO A0fl0tl"1~ llJKBllhl. 3areM TaK )1(0 M0Afl0 
I H) 110AOpaY"1Bali1re KOfl0H48Tbll1 Ban Aanbwe. B MUM0111, KOrAa KOHTpoTlbH8R na 
llo'l llHOBb 3arop"1TCR, CAenai::ire e~e OAHY OTMOIKY 110110>K0H"1R crpenKH OTHOCI 
rnni..110 wKanb1. Pa3H"1l.la Mell<AY arnM"1 ABYMR 01Mo11<nM1o11o1 cocTae1-1r Benw-11-1 
y1·1in 3aMKHyroro COCTORH"1R KOHTaKTOB, KOTOJJllH JIOIUl<ll.16b1Tb B npeAenax 52 ... 
i1nR pacnpeAen1o1renR 30.3706 1-1 47 5 .. 52,5" Afll'I pacnpeAen111rene 
P1·17-A, P147-B 1-147.3706. 

13ropoi';i cnoco6 onpeAeneH"1l'I yrna 3aMKHYWI (1 COCTORH"1R KOHT8KTOB OCH 
rm11Ha111aMepeH1111-1 cpeAHero HanpR>K0HlllH 1m 1<011mKrax npepb1earenR. Ben 
'l1-1tm aroro Hanpl'llK0HlllR nponopL11o10Hanbtta npOMl"fH·1 aaMKHyroro cocroRHi.11 
KOtlT8KTOB, KOTOpoe B CBOIO 040P0Ab onpe11011"1tCH yrnoM 38MKHyTOro COCTO 
lt"1R KOHT8KTOB 3TOT cnoco6 onpeA0110H"1H YI na 3aMKHyroro COCTORH"1R KO' 
n1KTOB 111cnonb3yercR B PRAe aer orecrepon. llp1o1 orcyrcre1111-1 aBTorecTepa An! 
"13MepeHl-1R cpeAHBro HanpR)1(0H"1R Ha l\OHlllKHlX npepblBaTenR Bbl M0)1(0 
~o6paTb np1-16op no Hecnoll<HOli1 cxeMe, no1<n3nrn10111 Ha p1o1c. 41. 

Yron 3aMKHyToro COCTOS'IHl-'IR KOHTaKTOD onpeA0flR0TCS'I no noKa3aHlllR 
uonbTMerpa cneAyl0~"1M o6pa3oM: 

_ 90 (Ucr-UK) 
cp - ' 

' UCT 
rne (j>J. yron 3BMKHyroro COCTORHHR KOHTBKTOA, 

Ucr HanpRlK0~"1e Ha BblXOJle cra61-1n11rp0Ha, B; 
u.- cpenHee 3HS'1eH11e HanpRlKeHHR Ha Ko11mKrax npepb1earenR. B: 

Pa6ora c np1116opoM 3aKnt0YaeTCR B cneAyt0~eM. CHa4ana HYll<HO 3any1 
H1fb AB1-1rarenb 1o1 ycTaHOB"1Tb o6opoTbl xonocroro XOAa. 3aTeM coeA111H"1Tb e 
HOA "a" np1-16opa c KneMMO~ "+6" KarywK1-13al1<1-1raH1o1R, a BblBOA "6" - c"Macco 
BonbTMeTp np111 3TOM noKall<eT HanpR)1(eH1-1e Ha BblXOAe cra61o1n1-1rp0Ha U 
nocne :noro nepeHec1o1re BblBOA "a" np1o16opa Ha 3all<"1M H"13Koro Hanp51ll<eH 
pacnpeAen1o1TenR (3a>K"1M npepb1BaTenll). B aroM cnyYae BOnbTMeTp 6yAeT n 

52 

l\[lJl•llJCl 11, CJ)t'l{llt()I) tllHtpJ1;!(13H1-1e H[t KOHHIK Tc1X np1•pt.!Ofi tOJIH UK no cpopMyne, 
fil)l-11i(')\1!1 u1oi:t 111.11ue. paCC4"1Tali1Te yron 3£1MKHYTOI (I Ct)O I (HlltlllSI KOHT8KTOB. 

OrKflOHOHl-10 yrna 3aMKHyroro COCTORHlll51KOHTaK1ou 0111noOxoA"1MblX 3Ha
' i011"1111 yc1 paH"1re1113M9H0H"10M 3a3opa Me)1(Ay KOHTaK I 1lM"1 . 1!01111 yron M0HbWe, 
' ''1M rpe6yercR, ro 3a3op Hy)KHO yMeHbW"1Tb, ecn1o1 yron 00111.1111~ 1mo6xoA1<1Mo
I{!, ro 3a3op HYll<HO ysen"14"1Tb. 

l3 aaeepweH"1"1 pa3r0Bopa 06 06cn~1-1BaH1111-1 pacnpeAen1-1tomto101-1r HanoM
iM lb o TOM, 4TO ABa-rp111 pa3a e roA Heo6xoA"1MO ABYMR-rpeMR (11pirr.11p0Aen1<1-

rrnx P147-A, P147-B 1o147.3706-4eTblpbMR-n51Tbt0} KannRMl-1 Mo1op1tu1 o Macna 
M.tJaTb nOAWl-'lflHlllK BaJ1"1Ka-pacnpeAe111-1renl'I. 3TO 9A"1HCTB0HHa>f u11upaL1"1l'I 

f111 cMa3Ke pacnpeAen1o1ren51 30.3706. B pacnpeAen1-1renRx P147-A P1'17 B, 
11, 3706 AOnonH1<1TenbHO HY)KHO KanHyTb ABe-Tp1-1 Kann111 MOTOpHoro Macnn Ha 
1111111bL1Kyna-.1<a1-1 rp1-1-YeTb1pe Kann1o1 - Bo BrynKy Kyna4Ka. 

[} 3.3. n p osepKa Ill y CTaHOBKa M OM 0 HT3 3a>Klo'lr3 HlllSI 

nocne npoeep1<1-1 111 peryn111poBK1-1 3neMeHTOB c1o1creMb1 3al1<1-1raH1-15! npoeepb-
111 npaBl-'lflbHOCTb ycTaHOBKlll MOM0HTa 3all<1-1raH"1Sl (111CKpoo6pa30BaH"1R). 8TO 
•'IOHb Ba>KHO, nocKonbKY OT aroro o 6om,woli1cTeneH1-13aB1-1c1-1rron111-1eHal'I aKo

i10Mlll4HOCTb ABl-lrarenl'I. np111 paHHOM MOM8HT0 3all<"1raH"1Sl pa6oYaR CM0Cb cro
f'lllT AO np1-1x0Aa nopwHR B eepxHtOIO Mcpmyt0 TOYKy, 1-1 06pa3oeaew1-1ecl'! ra3bt 
nynyr TOpM03"1Tb AanbH011Wee AB"1ll<OH"18 ltOpWttfl BBepx. np1-1 "n03AH0M 3all<"1-
I 110.11-1" pa6o4al'I CM0Cb crop1-1T np1-1 XOAU llOplUHfl BHl-13, "1 AaBneHi.10 ra30B Ha 
ll<JpWeHb 6yAeT 6blCTpo naAaTb. 

VI e TOM, 1-1 s ApyroM cnyYae MO~HOCTb 1111111rarenl'I yMeHbwaercl'!, a pacxoA 
1onn111Ba yBen1-141-1eaercl'I. '-lro6b1 aroro 110 cny41-1nocb, nep1110A"1YecK1-1 npoee
pH1-1re ycraHOBKy MOM0HTa 3al1<1-1raHlllR >KenarenbHO 3TO A0fl8Tb K8)1(Abl'1 pa3, 
tiOrAa npoBOAlllTCS'I T0XH"140CK00 o6cny>Kl-11H!H"10 aBTOM061-1nl'I. 

npoeepKy "1 peryn1-1pOBKy ycraHOBKl-1 MOM0HTa 3all<111raH"1Sl M0)1(HO BblOOJ1-
lll-1Tb ABYMR cnoco6aM111: c noMO~btO KOHrponbHOli1naMnb11-1111-1 c noMO~btO cTpo
tiocKona. 

np1<1 npoeepKe ycTaHOBKl-1 MOM0HTa 3a>K111raH"15! C nOMOIJ.lblO KOHTpOnbH0\1 
1JilMnb1 npoAenaeire cneAyt0~111e onepa1.1111-1 

nOAC00AlllH"1Te KOHTpOnbHYIO naMny napannenbHO KOHA0HCaTopy; 
npoeepH"1T0 KOneH4aTbl1'1 Ban ABl-1rarenR nycKOBOi::i PYKORTKOi::i AO MOM0HTa, 

llOKa pa3HOCHal'I nnaCTlllHa poTopa He np1116n1<13"1TCS'I K KOHTaKTy KpblWKlll pac-
11p0A011"1T011R, C09A"1H0HHOro co CB040~ nepsoro l.llllnlllHApa; 

BKfll04"1Te 3all<111raH1-1e; 
M0Afl0HHO npoBopa4111Bai';ire KoneH4aTb1i';i ean AB1-1raTenR AO 3aropaH1<1l'I KOH-

1 ponbHO~ naMnb1. 
B 3TOT MOMeHT MeTKl-1 ycraHOBK1-1 3all<1-1raH1<1l'I (p1o1c. 42) AOn>KHbl coenaCTb. 

I .C/1"1 )1(0 naMna 3arop111TCR AO 111n1-1 nocne cosnaA0H"1Sl MOTOK, TO, 3Ha4"1T, MO
M• m 3a>K1-1raH111R ycraHoeneH HeeepHo 

JlnR peryn111poBaH111l'I ycraHOBKl-1 3TOro MOMeHra npoAenal1re cneAyio~ee: 
ycraHOB"1Te ral1Ky OKTaH-l<OppeKTOpa (ecn1-1 OH 0CTb) Ha Hynb; 
npoBepH"1Te KOl19HYaTblli1 Ban AB1<1raren51 AO COBT1aA0Hllll'I MeTOK ycraHOBKl-1 

.1Ji<1-1raH1-1R (pa3HOcHa51 nnacrnHa poTopa AOn)KHa 6b1Tb HanpasneHa B cropoHy 
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PHC. 42. flpoeepKa ycraHOBKl1 MOMeHTa 3aJKl1raHl1R (~1('KJl\lQCillll JODBtt11A) 
8. 8BTOMo6~:A A3nK-2141, 0. aBTCMo0Mnei< A3nK-21412. ·Moc•r.'4~0 "1>1<; 1. KpblWKa npMeona Me 

ltMJMa ru3opacntie.acneHMA: 2 • M9TK8 orcpe)l(0HM. R 8alt;HrO.I01M 10.. j . M0TK8 yCT. 8HOB~M Sall<M111~MR.; t. 
MO'l<a onepel<OIW! Jal<MtaHHA o·· (BMD; 5 • f.IOTKa Ha WK11G~ KOl!!!tl•ta1oro eana; 6 • WKMB KOneH'IHTOti 

r;1, 1 · ycraHOBO'IHblii wTllcp 

KOHrnKrn nepsoro U"1m1HApa e KpblWKe pacnp(IJ1t~11111on11); 
ocna6bre raV!Ky KpenneH1<1R pacnpeAen"1Te111111 noocpH"1Te ero s ry "1n"1.QPYi 

ryt0 cropoHy AO nono:>KeH"1R, np"1 KoropoM 3arop1Hc11 naMna: 
3aH1H"1TO ral1Ky KpenneH1<1R pacnpe,nemnom1 
npoecpbTO npn0'1flbHOCTb ycraHOBK"1 MOMC!IHO .!Jil>K1<1raH1<1R ABa·Tp"1 pa3~ 

COBMe1.11a11 MOTKIA ycTtlHOBK"1 3a)K"1faH~R "1 q111KC1<1py11 3aropaH1<1e KOHTpOnbHO 
naMnb1; 

Ha,ne~tbre Kpb1UJKY pacnpe,nen1<1ren11 "1 npoocpt.TO npas1<1nbHOCTb ycraHOBK 
BbrcoKosonb l HblX nposoAoB a KpblWKe pacnpOJlOn"11em1. Bbl BOA e KpblWKe, npo 
ms KOToporo HaXOA"1TCfl pa3HOCHaR nnacrn1tn poropa, HY:>KHO C00,[l"1H"1Tb Bbi 
COKOBOnbTHblM npooonoM co CB0YO~ nepooro l\"1nli1ttApa. KaK npaB"1nO, Ha KpblW 
Ke pacnpeAen"1remi yo roro BblBOAa cro1-11 111-1¢pa "1 ". OcranbHbJe nposo,Qa Hafl: 
CO€A"1Hl'1Tb co CBeYaMl-1 0 COOTBeTC1B"1"1 c nopRAKOM pa60Tbl 1..11<1n"1HAPOB AB"1ra: 
rem1, r.e. 1 ·3·4·2 . y•t"1Tbtoafl HanpaeneH1<10 BPOlllCH"1R poropa. 

nocne Ka>K,QOro peryn"1poB<IH"1R ycraHOOK"1MOMCHTa38)1("1raH"1R npoeepb Te er1 
OITT"1Mar1bHOCTb npi1 A8111)KOH1<11<1 asr0Mo61-1n11 c xopou10 nporpeTblM ,QB"1rareneM 

Ha CKOpoc:rn 40 ... 50 KM/Y pe3KO H8>KM"1TO Ha nonanb ynpasneH"1R APOCCen~ 
HblM"1 3acnoHKaM"1 Kap6iopmopa (ganoc Aflll KparKocrn • neAanb rasa). B :no. 
MOMeHT AOn:>KHbl noRB"1TbCfl HO HenpOAOn>K11TenbHOe speMR {1 ... 3 c) nerK"1e ,[le 
TOHa1..11<10HHb1e cryK1<1. Ecm1 cryKH 6YAYT cnb1WHb1 6onee ,nn"1renbHOe epeMR, r 
sro CB"1AeTenbcreyer o paHHCM MOMeHre 3a>trnraH"1fl. Ecn"1 )Ke cryK"1 eoo6U11 
He noRBflTCR, TO 3H8Y"1T ycrnHoeneH no3AH1<1i1 MOMeHr 3a>K"1raH"1R. KoppeKrl1 
pOBKY 3Toro MOMeHTa npoBCA1<1Te OKTaH·KoppeKTOPOM (TaM, r,Qe era Her, KOp 
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rim11~1pom:y npOBOA11T9, l-13MCHS!fl ycraHOHKy MOMOllhl llll>K"1r{IH"1R noeopOTOM 
!\Of)llYCfl pncnpcJl(l111<1renfl). np"1 paHHeM MOMeHTe 3ll>Kl-1f(HIH1! (C1<1nbH8R ,QeTOHa· 
u~rn) mi;,t<y OKTaH·KoppeKropa noeepH"1re no Yacoeoi-1 Ct(>tinKO (o cropoHy "-"),a 
ilpl-1 n03AHeM MOM,eHTe (OTCyYCTB"1e A0TOHal.l"1"1). nporno '-ti\Cooo£1 crpent<"1 (B 
ropoHy ·+ ") nocne KOppeKrnpoBK"1 CHOBa npoeepb Te Ontl1ManhHOCTb MOM6H· 

HI sa>K"1raH"1R np"1 AB1<1>KeH"1"1 8BTOM06"1nR. 
He'KoTOpble BOA"1Ten"1·peryn"1pylOT ycraHOBKY MOMeHTa S:J)t-;"11 iltt"1fl He c no· 

MOUlblO KOHTpOnbHO~ naMnbl, a A06"1B8RCb noeopOTOM Kopnyca pncnpCAOn"1Te· 
nR MaKC"1ManbHO~ Yacrorb1 epa1J-1eH"1R KOneHYaroro sana ,ne1<1rmo1111 110 xono· 
CTOM XOAY· KoHeYHO, raKaR ycraHOBKa 38>K"1raH"1R oYeHb npocra. 01111aKo oHa 
o6ecneY"1Baer npae1-1nbHbli'.1 MOMeHT 3a:>K"1f8H"1R TOnbKO ,QnR O,QHOro J)O>t<"1Ma 
pa60Tbl AB"1rarenR • pe>K"1Ma xonocroro XOAa. Ha ,Qpyrnx :>Ke pe>K"1Max pa6ora 
;IB1<1rarenR YXYAW86TCfl, YTO B KOHL.le KOHl..IOB Be,QeT K yeen"1YeH"110 pacXOA<l TO· 
nn1<1ea. nosroMy He co6na3HR~recb npocrorol-1 raKoro cnoco6a. nyYwe 3a1pa 
rnrb YYTb 6onbwe epeMe111<1, 110 3aro 6b1Tb yeepeHHblM e HOpManbHO~ pa6orn 
C"1CT€Mbl 3a:>K"1r8H"1R. 

Bropoi/1 cnoco6 ycraHOElK1<1 MoMetHa 3a>t<"1raH"1R • c noMOlJ.lblO crpo6ocKona 
n03BOnReT AenaTb 3TO 6onee TO'IHO, a 380AHO "1 nposep"1Tb pa6ory BaKyyM• 

liOfO "1 l.l€HTpo6e)KHOro aBTOMOTOB 
BbinycKaeMble Hawei/1 npOMblWnOHHOCTbtO 8BTOM061<1nbHble crpo6ocKOnbl 

pa3n"1Yat0rc11RPKOCTblO11 HaAeiKHOCTbtO nnMnb1. C1po6ocKonaM1<1 "Asro-V1cKpa", 
•MonH1<1R·M", 1<1 CT6·2 MO:>KHO nonb3000TbCR n1<1wb e 3areMHeHHOM Mec1e Kpo· 
Me Toro, "Aero-VlcKpa~ "1 "MonH"1R·M' He 1103HOORIOT npoeep"1Tb pa601y BaKY· 
yMHoro "1 1..1eHrpo6e)t(Horo aeroMaroa onope>KeH"1fl 3a>t<"1raH1<1R. Crpo6o.cKon 
CT6-1 11Meer Ha"16onee 11pKy10 naMny, 1to saro OH 1<1 cro1<1r BABoe .QOpo>Ke. Be· 
JlORTHO, ,nn11 "1HA1<1B"1AyanbHOro nonb30B8H1<1fl 1..1enecoo6pa3HO see >Ke nµ"1o6pe· 
cm 6onee Aeweebr~. HO AOCTaTOYHO YA00Hbll1 crpo6ocKon CT6-2. 

npoeepKa ycraHoeirn MOMeHra 3a>1<"11 a1111R "1 era peryn11posaH1<1e c noMQ· 
U1bl0 crpo6ocKona AOBOnbHO npocra. CoeA1<1H1<1Te np1<16op c c1<1qeMoii1 3a>1<1o1ra
tt"1R aeroM061<1n11, 3anycrnre AB1<1rarenb 1<1 ycraHoe1<1re Yac1ory epall1eH1<111 KO· 
neHYaroro eana e npeAenax 800 ... 900 M1<1H 1• Hanpaebre cser 1<1MnynbCHO~ naM· 
llbl crpo6ocKona Ha wK1<1B KoneHYaroro sana AB1<1raren11 TaK"1M o6pa3oM, YTO 
6bl OHa OCBelljana "1 MeTK"1 ycraHOBKlol 3a>K1<1raH"1R. nocKOnbKY BCnblWK"1 csera 
11aMnb1 crpo6ocKona npo"1CXOART C"1HXpOHHO c no11eneH"1eM "1CKpb1 Me:>KAY sneK· 
TPOAaM1<1 CBeY"1 nepeoro Ll"1n"1H,Qpa, TO MeTKa WK"1Ba KOneHYaroro eana KCllK€T· 
CR HenOABl>l>KHO~ "1 npt.1 npas"1nbHOi::i ycraHOBKe MOMeHTa 3a)K1<1raH"1Sl MeTK"1 
6y,nyr coenaAaTb. Ecn1<1 >Ke MeTK"1 6YAYT CMeU1eHbl OTHOC"1TenbHO ,npyr Apyra. 
TO A06e~recb 1<1x coenaneH"1R noeoporoM Kopnyca pacnpe,Qen1<1rem1. YcraHOB· 
KY MOMeHTa 38>K"1raH"1Sl MO:>KHO npOBOA"1Tb, He OCTaHaen1<1sa11 AB"1ra1enb, 'YTO 
cyU1ecrneHHO coKpal!1aer epeMR Ha peryn1<1poeaH1o1e. 

2.3.4. nposepKa KOHAeHCaTOpa 

VlcnpaBHOCTb KOHAeHcaropa MO:>KHO npoeep1<1Tb, "1CnOnb3YR 06blYHYIO ceTb 
nepeMeHHOfO TOKa HanpR:>K€H"1eM 220 V. npoeepfleMbli/1 KOHAeHCaTop nOA· 
KnlOYalOT B C€Tb nocneAOBarenbHO c naMno~ MOUjHOCTblO 15 ... 30 BT (p1<1c. 44,a) 
Hn KOpOTKOe epeMR. naMna np"1 3TOM ropeTb He 6yAeT, T.K. C"1na TOKa B 1..1en"1 
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06p~IH1IO llllHMi1ill10 Ha 010lonu111111yH111101 
ft,JllH cne•1a 1101\pbl In lOHKHM CflOOM 11111 Cll)ll 
or copo·>Kenroro AO ceerno Kopw11t0no1 i: 
qtll)Hl, TO 010 MO>KHO He yAansllb, HlK KtlK 011 
flJlHKn1Y0CKH He BnHfleT Ha pa6oTy CHCll)Mhl 

~ 

~ npuBopumb 

A 

HlK111raHHfl. Ho ecn111 Ton~11111a cnofl Hal .1pl1 
litlfllllKa "'""'OH TeMHOro weeTa, TO TaKYIO Cfll 

11y HY>KHo Y111cT111Tb. nepeA oY111cTKoi:1 ee lKO 

1111renbHO onyCTlllTb Ha 20 ... 30 MlllH B 6aHO'I• 

'v c 6eH3111HOM "'""' co cne1..1111anbHOi:1 >KlllAKO· 
' tblO Aflfl OYHCTKlll ceeYei:1 CHflTb Harap co 
' I 9'1111 MO>KHO MeTannHYeCKOril KHCT04KOi:1, HO 

6 I 11yYwe CAenai:;re Hecno>KHOe np1-1cnoco6ne-
~---------- 111o1e, noKa3aHHOe Ha pvtc. 43 3anonHHB rpy6-

Puc. 44. npo11opK1i illJllHOllLIHlf1t1 
a rnp11n: l'l • pa~pM 

He6om.um11. nocno Olilfll()'lf)ltlllfl ~ynoe nOABBAlllT8 HaKOHeYHlllK npOBOAHHKal 
Ko11~1eHcu1opt1 K c110 Kop11yc:y (p111c. 44 ,6). Ecn111npo1-13oli1nor111cKpoeb1i:; paapAA, 
TO KOHl\CllC(l I Oil 11C 111){11!()1 L llpoBeAlllTe nposepKy 3-4 pa3a. Ecn111 KOHA8HCarop 
npo61111, 1011c1<p1;1110 Oyf\01 o ecnl-1 s HeM ecrb aaMblKC\HHe, To np111 BKnt0YeH11111 

ero 1.1 co 11> 11C1Ml1ZI OYM 1 rnperb. 

2.3.5. Ec11M 1101-1011pilBCH AononH1.1TenbHblH pe31.1cTop KaTywK1.13a

>KMl'ntlMt• 

npw Ml 1011 oo 1 c111onrn A!l111rarenfl nocne BblKnt0Ye11111fl CTaprepa f!enRercfl Bbl
XOA H3 cqxm f1111-1 tt('ll.ljll 'iKHOCTb coeAHHeHHi:; AOrlOnHlllTenbHOro pe3111CTopa Ka
TYWKl13Hllillll(llMll i I 1 ()()1.1 ge111rarenb HOpManbHO pa601an, 3aMKHlllTe BbtBOAbl "BK" 
111 "6" KiHYWKlll /lOno 1111111011bHblM npoBOAHlllKOM 3ro Hennoxo111BblXOA1113 nonolKe
H"1fl, HO nocwpri111 I ()Ch 1100blCTpee Hai:1T"1 Ill 3aM8HlllTb AOnonH111TenbHbii:1 pe3111CTOP 
HOBblM, 111Ha'H3 '101)0'1 ttCKOTOpoe epeMfl BblrilAOT 1113 CTpoR KarywKa 3a)f("1raHlllR. 

2.3.6. npORCpK(l <!llC'teM 33>1<1.1f3Hl.1SI 1.1 peryn1.1pOBKa 3330pOB Me· 

*AY 3110K1JIOA3Ml.1 

)lnfl 04"1CTKlll Ill po1y11111poHKH 3a3opoe Me>KAY aneKTPOAaMH, CB94111 He06XOAlll· 
MO BblB8PHY1b 1113 10\fOllliH GnoKa 4111nlllHApoB AB"1rarenfl. nepeA BbtBepTblBaHH
eM ceeyei:; )1(8flEl IOllhtlO 0 ' 1111c; t111Tb rHB3Aa B ronOBK0 6noKa H npOAYTb HX C>KaTblM 
B03AYXOM. OcMa 11m11nf1 111(1fiyt0 ceeYy, a nepsy10 oYepeAb o6parnTe eH111MaH111e 
Ha Harap. Harap ·- l<t>JXJ1t1Hi-i 11poBoAHlllK, no3TOMY OH ffBnAeTcfl npHYlllHOi:; yreY
KH TOKa B cseYe. TOK yriJ•li<H y HOBOi:; CB04"1 049Hb Man Ill npaKTVIYeCKlll He Bn"1AeT 
Ha pa6ory ClllCT8Mbl 311)1{11trl11111R B XOAB 3KCnnyaTa4lllH TOnll.llllHa Harapa ysen111-
YlllBaeTCR, conpornene111110 01 o yMeHbWaeTCfl, a TOK yreYKH eo3pac1aeT. C poc
TOM TOKa yT94Klll CHl1>KiJOIGH llilnpA>KeHHe Me>KAy 3MKTPOAaMlll ceeYH 3a>K111ra
HHfl Ill, HaK0He4, Hacrynaar 1(1KOli1 MOMBHT, KOrAa cBeYa nepecTaeT pa60TaTb. 

06pa30BaHH8 Harapo Ill\ "130nRTOpe cee4"1 - HOpManbHOe ~ H0"1360>KHOe 
~eneH111e. 0AHaKo, 06Hapy~11111 Harap, He ropon1.1TeCb oY111~aTb ero. CHaYana 
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ky 2 cyx111M peYHblM necKOM 111n111 cne1..1111anb- PMc.43. npvicnoco6neHHe AflA 0YHCT-
111i1M Wf1Hcj>OB04HblM nopoWKOM, MO>KHO, pe3- KH CB8'18~ 3aJt<HraHHSI: 
1.0 BCTpAXHBaA rpy6Ky, apy•111y10 04111CTlllTb 1 erynKa c pe3b!ioH non coe-.y, 2 • rpyOKa: 

11eyy 3a 15 .. 20 MlllH. Ecrecrno11110, nncne 3 -aarnywKa 

'MCTKlll cseyy HY>KHO npoMblTb 6011:.lHllnM 111 Bb1cyw111Tb. CneAyeT noMHlllTb, YTO 
11pl-1 04111CTKe CBeYH Ha ee H30nfl IOpl) 06pm1y10TCfl MOflKlllO wapanlllHbl , KOTOpbte 
VCKOpfllOT npOL.19CC Harapoo6pa30U{ll llllH !'io:HoMy O'llllll\QHHble CB04111 >Kena
luflbHO 111cnonb30B8Tb TOflbKO neTOM. r )(•l)OJl llUIJIYI lllOltHeM xonOAOB nyYwe yc
l(IHOBlllTb HOBbl9 CB0'1111. 

OY111crns caeYH or Harapa, npoeept.10 111 01po1·yn111pyliire 3aaop Me>K,Qy 4eH-
1panbHbtM Ill 60KOBblM aneKTPOAaMH. 81y OllllJlllllHIO 11y>KHO 06A3aTenbHO npo
llOAlllTb nepeA 3111MHe~ 3KcnnyaTa4111ei1 ar110Mo6HnR. Ben111Y111Ha 3a3opa Me>KAY 
ineKTPOAaMH CBeYei/1 AOfl>KHa 6b1Tb B npo11011nx 0,8,..0,95 MM y CBeYeril A20.Q1 
H 0,5 .. 0 ,6 MM y cseyei:; A 17.Q. 

B 3Kcnnye.Ta41111<1 3TOT 3a30P nocTOflHtto yBo· 
IMYHBaeTCfl 1113-3a 9CT9CTB9HHOro 1113Hoca Mare-
1~ana KOHTaKTOB. YsenHYBHHe 3a30pa BeAeT K 
1~x:ry npo6HBHOro HanpA>KeHlllfl, YTO Bbl3blBaeT 
11.1pyweH111e lllCKp006pa30BaHHR H nOBbtWeHHbli-1 
1>1cxoA ronn111sa (Ha 100 KM nyrn pacxoA TonnH· 
I l yeenlllYHBaeTCfl npHMepHO Ha 0,5 n). npose
p~Tb 3a30pbt Me>K,Qy aneKTpoAaMlll HY>KHO c no
MOUlblO Kpyrnoro ~yna (pHC.45). nnOCKllllll ~yn 
I hl Y'iHTblBaeT H90WtHaKOBOCTb H3Hoca aneKTpo-

1 /100 11 MO>KeT A<lTb 6onbWYIO OWlll6Ky B 1113Mepe-
1111111 3a3opa. Yeen111Y111Tb 111n111 yMeHbWlllTb aa3op 
~ll>KAY aneKTpoAaMH MO)f(HO TOnbKO fl0Anvt6a
l 1Hf!M 6oKoeoro aneKTpoAa. nocne peryn111pos· 
Ill .la30pa CBeYy nocTaBb Te Ha MeCTO, BHaYane 

II 

6 
nnoCKUU 

[Jtnl· 
'i!lE'pHyB OT pyK11, a 3aT9M, nOATflHYB ee c no- PMc45. li13MepeHHe 3a3opa M8lKAY 
"10U\bt0 rop4oeoro KnlOYa. Ecn111_ Bbl 06cnY>K111- 3neKTpo.oaMH cse'iH: 
,, fie re TOnbKO 4TO np111o6peTeHHblH aBTOMOOWlb, a • npae"'nbHO; 6. HenpaeHnbHO 
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6 
II 

)l(enarem.Ho 110110t1 yi 1 nl t!JllkO\ll tiaHecll1 Ha pe3b6osyt0 YacTb cse4\ll cno~ rpacp111T1 
aero nopo1uKC1 ~Ii! 11f1flJt1;ii0~1ucM06nerY111T sb1sopaY111aaH111e cseY111 Af151 ee o6cn 
)1(1'1BaH\llS1 \II StlMlllllof f lp\Jllf,.lPl11h pa6orocnoco6HOCTb Ill COCT051H\110 ceeYe~ MO)l(I 
(He Bb1Bep1 hl£Jilll 111( ~ l 11 tr'lfl) llpOOHlllKOM "Teel'' llln\11 \llHAlllKaTOpoM 

11

no111eK·2". n 
HllK "Toc1" (p111c Ml,11) c;nonm1 a a111Ae n111cronera 111111MeeT nbe3o::ineKrp1114ecK111~ r1 
Hepiuop, n1>11x1Gn ll;!llCilOl1\111o1111MnynbCbt Hanpsi>KeHlllSI c aMnn1111)'AO~ 4,0 .. .4,2 KB Ci 
eA\llHlllU np1110op GO 1,tlt1"10~ 11111i.l)KaB Ha KypoK, Ha6nt0Aa1he 3a KOt-!TPOnbHO~ naMnO 
KO~ np111Gopn. l < t\11 n.1t-.HlQ'IKfl acnbtXlllBaer, ro cseYa 111cnpasHa. Ecn111 naMno4Ka 
3~trOJXIQ1Cll, 10 rJf~J llllfl'Ull, •HO n1116o ::ineKTpoAbf CBB'flll noKpblTbl TOnCTb\M cno~ 
1~.1ni1x1, 11111(10 ,11uup r~olt~W 11111M111 ysen111YeH, n11160 cseYa He111cnpaaHa. il1HAlllKaT

1 

w:11porn1oc1111 c110•1111 1·1 lo111cK·2" (p111c. 46,6) ycraHasn111aae1cfl a pa3pb1B Mel!<AY c01 
'"10~ \11 lll)lyllllilM K llOt\ !J\J1COKOBOnbTHblM npoBOAOM. vicnpaBHOCTb cseYlll onpeAen 
ercH no 11.C.•Kmn1111111M wpo1104Horo yKa3arensi np1116opa nplll pa6orat01J.leM Ha cpe: 
BG~ •t1croro np:m101111111 i<onoH4aroro aana AB111rarene. Ecn111 y sac Her lllHA\llKaTo 
·no111cK·2" •. io 111c:rtp1HJ11ocn. caeYei.1 MO)l(HO nposep111rli oTKnt0Yafl 111x nooYepeAJ 
npvt pa6o1wou1<'MHBlllrOTOno. Ecnlll npi.1 CHflTlll\11 npoaoA<t co ceeY\11 Yacrora spal.llt 
Hlllfl KOf1Ctf'\[\ 1\)f 0 IJ,HI(\ 111:.IMOHSISTCfl, TO cBe4a 111enpaBHa. nocKOnbKY nplll CHfff1 
npoBOAOU co Cl\U'llll 110'.'\MO>t<Hbl HenplllflTHbte 01.llYIJ.leHlllfl (yAapbt TOKOM), TO ny4 
aocnonb30ll'11l10n 111mcn.1M np111cnoco6neH111eM, KaK noKa3aHO Ha p111c. 47 nplllcni 
co6neH\lle 11poi11:rn:wrrn01 co6o~ o6bl4HOe W\llnO. K KOTOpDMY nOAKnl04eH npoBOA 
33.)K\llMOM "t<.pl)t<l)j\W( 3{1.!+.lllM noAKnt04\.1Te K "Macce" asr0Mo6111ns:1, a AJlfl OTKnl041 
Hll1fl CB041110110j\111f00CtJ111•)1u111na Mel!<AY BblCOKOBOnbTHblM npoBOAOM 111 pe311lHOBbl 

MOl!<:OT Oit:O•tt_, lf(IOlh rmmpn ttJ i-1301151 
wpo, np11 ooccrr11101Jno111111-1 Kot 1 r m;r;:1 
lihtCOKOOOllb rnoro 11poBOJ.1a co CBB'lr)i.1, 
llOCffllAHSIH ·mCH) Ha4\11Haer HOpMtu1b 
110 pa6otaTb. np111 3TOM nOMH\llTe, 410 
r\ltlllt01lbHaR pa6ora cse411l C AOnamtlll· 
Hll1bHbtM \llCKpoBblM npoMe)l(yrKOM He· 
l\OflyCntMa - MO)l(eT BbltltT\11 113 CTpOSI 
K(UyWKa 3a>t<lllraH\llSI 

Ecn111 np111 Bb1sopa4'1BaH111\ll cseYa 
otinoM111nacb 111 ee pe3b6osaR Yacrb 
ocranacb s ronosKe 6noKa l.l\1111\llHA· 
poa, ee o6noMOK MOJKHO yAan\llTb c 
ffOMO~btO Han\llnbH\llKCI 

3aT04\llTe Han\llnbHAK B Bt.-1A0 wa· 
Ocpa, scrasbTe ero a ornepc1\llO 06· 
flOMKa, cnerKa yAap1110 coepxy, a 3a· 
ICM, spawafl Han111nbH'1K pa:i110n111o1M 
t(JllOYOM, BbtBepHlllTe OCTaTOK 00(14\11. 
rlp'1 nospe)l(AeH\11\11 pe3b6bl B C0041 IOM 
nie3Ae. MO)l(HO eocnonb30Bari.cR npo 
CTblM pe3b60111cnpa0111reneM, 1113ro1rm 
rtOHHbtM 1113 01cnylK11Bwe~ ceoVi ci>oK 
caeY111 {p111c. 48). Cro41.ne Ha 8. 10 MM 

C>T KOHi.la pe3b6y cae411l, CHSIB n1111tlb 
CTOnbKO, 4T06bl caeYa npoXOA111fl£1 II 

0 raepCTl10. npoT04eHHafl 4aCTb 050C • 

I 
!IC'llllBaer ueHTpOBKy cee4\ll Ill np111 ce 
naopa4\llBaH\lllll nepab1e B\llTK\11 p11 %6bt 
u ran OB Ke 6noKa L\\llnlllHApDB 6YAYT \llC· 
ffpaeneHbt. Yro6bt cseYa nplil asopa· 
'1'1BaH\lllll B rHe3AO He BbtnaAana lll3 
CBe4HOro Knl04a, BCTaBbTe B rpy6Ky 
Knt04a He6onbWOVt (Afl\llHO~ 15 .. ,20 

PMrJ, 4\1, np11Cr10COOllflli"1!l Anll npoeepK"1 lllC· 
npi"•l!llOC'rn CDC'IOii (lal1<1-1raH1-1!l: 
I - lU~no; $! lll>ICC>l<,QllOObl>ibl~ npoOOA. 3 · fle3"HO· 
•~1A ~on~11~0K; •I , nposon. 5 3altmM 

cffi.lr c 
'"'-'---

Konna4KOM tta 11pi.1u1~~01x1cnneAen\llTenR 
nposepbTe ltf!j\O)ii.1!0011o \1130nSITOpa: BblBepHlllTe CB04y, nepeKpOViTe 3a3' 

Me)l(AY ::ineKTPOl\flM\11 Kfll{l'IM Hl-16YAb A\113n9KTP\llKOM, a 3aTeM, HaA0B Ha cee· 
HaKoHe4HlllK c Ol·ICOKl')OOflhlliblM npoBOAOM, npoaepH\llTe craprepoM KaneH4i 
TbfVt aan ABlllra1enft. y f1Cl1p11BHO~ cae4\ll nplll 3TOM 6yAeT npocKaK111BaTb \llCK 
Me>KAY ueHrpanbt1l>IM flflllK I l)OAOM \II t0604KO~ Ecn111 )l(e \llCKpbl HeT. TO B \.130n 

MM) orpe30K pe3111Ho0oro wnaHra Ha· 
fJY>l<HblM A\llaMeTpOM 20 ... 22 MM, a P11c. 48. CBeYa·pe3b6o1>1cnpae111Tem, 

flltyrpeHHlllM • 13 ... 14 MM (p111c. 49) 

rope \11,MelOTCSI TpCll\llltihf 
Ecnlll Bbl o6Hapy>KlilTO, 1110onHa1113 cse1..1e~ He pa6oraeT, a noA pyKoll1He6yAt 

3anaCHO~, TO MOlKHO 1101 !bl IC\ 11.CR BOCCTaHOBlllTb pa6orocnoco6HOCTb CB041'1. Cl 
M\llTe BblCOKOBOnbTHblVt C:lll)'lllO~ npoBOA \II nOAHBCll1Te ero K cee4e c He60nbW 
(2 ... 3 MM) 3a3opoM. 06paJOll(ll~lU\lliilCfl np\11 3TOM AOnOnHlllTenbHbl~ lllCKpOBO~ n 
MelKyrOK CH\ll)l(aer HanpmK011w~. nonaAat01.llee Ha ::ineKTpDAbt cse1..1111. ToK yre41 
npaKrn4eCKlll He so3H111Kuo1, n o6pa3yt01J.laflCS1 Mell<AY ::ineKTpoAaM111 cse4\ll 111cK1 
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, KcraT\11, wnaHr 6yAeH11.1eHrp111po0aTb 
oeYy np111 ycraHaBKe TaKo~ Knl04 

MOJKHO 111cnonb3oBaTb 111 nplil peryn111· 
pOBKe 3a3opo0 Ha ropfl411lX CBeYaX. 

E~e OAHO ea)l(Hoe 3aMe4aH111e, 
.,ocat01.lleecfl caeYetlt KaK 6b1 xopo· 
1110 c0e4111 Hiil pa6oran111, Ho Yepe3 

' l:llKAbte 30.000 KM npo6era aBTOMO· P11c. 49. YCORepweHCTBOBaHHbl,;, CB0YHO~ KfllOY 
u111n~ lllX HYlKHO 3aM9Hif\Tb HOBbfM\11. 1. KOKJ'l; 2. pe3"H063R BCTaBKa. 3. CBe'la 

59 



~ 
s; 
s . 
7 
s 
~ 
8 
:i • 
IS 
CIJ c: 
s 

IO 
0 
2 
~ 
al 

"' ex 
a: 
ex 
s 
:z: 
E 
s 

If 

~ 
f. s 
0: s 
:x: 
0 c: 
o:; 

0: 
s 
c: 
'-
~ 

~ .., ..__ 
IS 

CIJ 
7 
CIJ 
Ill 
CJ 
IC 
1 

t 
Q. 

"' l'l 
s 
)( 

l 
:r 

I 
1 

• 
) 

0 -
60 

a; 

5 
'.t: 

~ 

<( 

3 
0 

a; 
s 
:x: 
<V 

" c. 
~ 

0 

~ 
~ 

~ 
7. 

~ 
- -~I 

~· 

t 
-==-· ~ 

0 
•t 

~ 
-,.;; -~ 

B 41 . ~ ... 
~ --

~ ~ 
~~~--;-

~ ~ 
~. § 

~ 
~ ~ 

0: s 
§ 
a.. 

~ 6 ~ 
C( .... '8 
~ m ~ 

~~ 
~· o~ 

ch w 
w...J<?C/) 
J, cc 
a. a. 
0 ID 

a. 
ch 
~ 
w 
u. 

l6 
~ a.. 
Cf) 
(!) 

>-z 
.:i ::r: 

Oo 
t-- t--
~~ <;; v 

::::> 
0 
!";-
a: 
v .... 

-~ 

N 
~ 
<( 

oO 
>- 0 0 
Ol >- >;-z Ol z z cc 

0 0 a. 

~~~ 
t-.!. 
Cllo 
I'- C') 

~ 
cD 
Clo ..... ~ 
:;: 

~ .... 
~v 
C')~ 

<( ~ 

:;i 
3 
0 

Cf) 
w 
!Xi 

~ 
w 
u. 

~ 
f;j 

... 
~ 

~ 

C') 

z 

0 
<O 

3 

f:! 
6 
0 N 
3 

Cl: 
0 

~ 
. ,.- \,() (.() 

:O::NiCT>~t:~ 
~~ ai:s:..-NN 
C')v lSNC\J • • 
<( C\i ~ ;;E ;(* 

• :s: :s: :s: 

Oco6eHHO aro ea)l(HO e nep110A noAroroaK11 aer0Mo611ns:1 K 311MHe'1 aKcnnyara
l.\1111. He crapai1recb 9KOHOMl1Tb Ha caeYax. 3ra 9KOHOMl1R MH11MaR - orcny
)1(11ew11e ceoill cpoK CB9Yl1 ynonWMOi\IOT paCXOA 6eH311Ha Ha 15 - 20%1 n09TOMy 
BblrDAHee 3aMeHl1Tb TaKl19 CIJU'll1 tlOlll1IMl1 . 

2.3.7. npHMeHeHHe HMnOplltt.IX C00'f0M B33MeH WT3THblX 

3apy6e)l(Hbte aHanorn oreYecrnot u 11;1M cnnYaM 3a>K11raH11R1 ycraHaan11eaeMblM 
Ha aBTOM0611nRX "MOCKBl1Y" 11 t-i>K. np~lll)JIOlihl B ra6n. 5. np11 ycraHOBKe IAMnopr
HblX ceeYeiil 3a30p Hy?KHO ycraHaBfll1flill11I1(111tlCTpyKL\1111 Af1R QaHHOro aBTOMo611nR. 

2.3.8. PeMOHT pacnpeAenHTOIUl .. 

PA360PKA ff C50PKA PACnPE,Ql!mHl:m ... 3A)KHrAHHJI nPH PEMOHTE 

Pacnpe1ieminq111, 30.3706 
OraepHyrb rai1Ky 27 {CM. p11c. 25), YJ\11P>+Hrnnt0~yt0 nnacrnHy 26 KpenneH1>1R 

pacnpeAen11renR. 
CHRTb co CB94fJi/I npoBOAa BblCOKOI (I l!lll lf)fl.>K0Hl>1R. 
BbtHyrb 1-13 Kpb1w1<11 11 L1eHrpanbH1o111 11pouo11 n1>1c0Koro HanpR>KeH11R 
OrcoeA1>1H1>1TL or KarywK1o1 3a)l(11ra1111'11111(1111J}I, l1Ay~1o1'1 K pacnpeAemnenlO. 
CHRTb pe31>1Hoeb1~ wnaHr co wry1..1opn OflKyyM1mro perynRropa 4 onepe)l(e· 

HVIR 3a>K11raH11R. 
t-iaene4b pacnpeAen11renb 1-13AB11rn11)1111 ~ r 1pouop11rb coxpaHHOCTb npoKnaA· 

KIA, ynnOTHRIO~eill Mecro COeA11HeH1>1R KOJ)flYCfl p11cnpeAen1o1renR c 6nOKOM l.111· 
m1HAPOB. 

OrcrerHyrb npy>K~Hbl 11 CHRTb Kpb11uKy p11c11poAen1o1renR . 
OreepHyrb Bl1HTbl 1o1 CHRTb porop 9. 
npo6oi1Hl1KOM 11 MOnDTKOM Bbl611 rt1 lU I 1111>1 11.J MBCflOOTpa>KaTenbHOi1 MycpTbl 

2 Ha sany pacnpeAen11renR 1, a aareM 11acca1111KaM11 BblTalJ.111Tb wr11cpr . 
CHRTb c eana pacnpeAen1o1renR Myqny 1o11un~l'iy 
t-13eneYb ean 1 pacnpeAen11renR c L1e1npoGo»;111o1M perynRropoM 113 Kopnyca. 
OreeprKoi1 CAB11HYTb cronopHylO wa~6y, y1wp>K11ea10~y10 TRry 7 eaKyyMHo-

ro perynRTOpa Ha CTO~Ke nOAB1>1>KHO~ nnOCT1>1ffhl 20 npepblBarenR, CHRTb waill6y 
~ KOH9l.I TRr11 CO CTOli1Kl1. 

OreepHyTb ABa a11Hra 1o1 CHRTb eaKyyMHf.111 perynRrop 4. 
8blB9PHYTb BlilHT, KpenRlJ.1111-1 npOBOA 11pop1>1earenR Ha Kopnyce. 
OraepHyrb ABa BVIHTa, COeA11HRIOU111X npopbtBarenb c nnacrnHoi1, 11 CHRTb 

npepb1aarenb. 
OreepHyTb ABa 011Hra, <t>11Kc11py10lJ.ll1X Hapy>KHoe KOnbl.IO nOAW1>1nH11Ka a rHe3-

ne Ha KOpnyce pacnpeAen1o1renR. 
CHRTb QJl>1flbl.I 3. 
)leyMR oreepTKaM11 noAAeTb nnacrnHy npepb1earenfl 11, on11paRCb Ha KpaR 

Kopnyca pacnpeAen11renfl, Bb1TalJ.11>1Tb noAw11nH11K 113 rHe3Aa 1o1 CHRTb nnacrnHy. 
C6opKa pacnpeAen11renR npo1>13BOAl1TCSI e o6paTHoi1 nocneAoearenbHocrn. 

Ye raHoaKa pacnpeAen11renR nocne peMOHTa Ha AB11rarenb ocy~ecrensiercR e 
nnenyt0~eM nopRAKe: 
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1.i1oop11y11> cae"ly 11epooro 1~11nwmpa, saKpblTb oTsepcrne 6yMa)l<H0"1 npo6· 
KO~. npooopuyn,; Konett•iow~1 [J,JJI nyCKOBO~ pyKORTKOiil AO HaYana TaKTa C>Ka· 
'H111 (npoGKa np11 3TOM BblU~10ilOrcR 113 OTBepcrnR) 11 3aTeM COBMecrnTb MeTKY 
2 11 5 (CM pl'1C, 20). 

noeepHyTb por9p TflK, 'HO!Jhl ero KOHTaKTbl 6btnl'1 HanpasneHbl 8 CTOpOHY 
KOHTaKTa nepsoro u1-w1111111.1 lttl KpblWKe pacnpeAen11renR. · 

Bcra0111b aan pac11pcmrn1111onR (yAep>1<11BaR ero np11 3TOM OT npoaopa41110a· 
HlllR) B rH03AO Ha 6nOKO 11~11;r.lfAPOB 

nocne c~enne111111 onm1!\ti o wecrepHeiil 3aKpen111b pacnpeAen11Tenb Ha 6noKe 
~lllnlllHAPOB 

YcraHOBlllTb KJ)b•JIKY p1KnpeAen111TenR, np111coeA111H~Tb npoaoAa, npo0ep1nb 
111 orperyn11poaa1 h MOM:;111 33)1<111raH111R 

Potn1>Mcmnen111 P147·A, P147·B 111 47.3706. 

OrnepHyrb r.1~KY ~If' (C;M p111c. 26) XOMyra KpenneHlllR XBOCTOBl1Ka pacnpe· 
A9M1TenR K Kopnycy llJ>~1ClOAa 23 

CHRTb co CUO'IO~ npoaoAa BblCOKoro HanpR>t<eH111R. 
8b1Hyrb 113 KJ)t.lliJKl1 14 ueHrpanbHb1i.1 npoBOA BblCOKoro HanpR>1<eH111R. 
Orcoe.Q"1H"1Th oi Kflry1uK1-1 3a>K111raH11R nposon, 111.Qyll.(111iil K pacnpeAen111Terno. 
CHRTb T1>yOKy o llflKYYMHoro perynRropa 19 onepe>1<eH1-1R 3a)l<111raH111R. 
VIJenoYb p~rnpcncmnenb 1113 AB1-1rarenR. 
C1H1Tb Kpb!tUKY 14 11 porop 11 pacnpeAen111ronR 
Oracp11yrt>'!111111i_.1 KJ')enneH111R BaKyyMHoro porynsnopa 111 CHRTb ero. 
OTBopHyrb 1111111 KponnoH111R BblBOAa H1113KOro 1mnpR>t<eH111R 1-1 cHRTb BblBOA. 
OrnopHytb no.-i 6onm KpenneH111R npepb1Btnen111011 CHRTb npepb1aarenb. 
CHRTb 30MKOllylO wo~6y c oc11 pb1Ya>KKa npopb1onrnns:i, orcoeAlllHlllTb np~~ 

BOA or KOltlftKlllOl1 ClOlllKl-1 Ha>KaB Ha 11130nvipy10uw10 ory11Ky Ill npeOAOnea np111 
3TOM yc11n1110 npy,..;111tt.1 pb1Ya)l<Ka. 

CHRTb pb1•1<Ut:OK npopb1oaremi c npoBOAOM 111 DblOOAOM t1111JKoro HanpR>KeH1-1R. 
OrnepHyTb Ul1Ht111 KpcnneHlllR HenOABlll>KHol-1 nnaCTl1Hbl 8 K Kopnycy pacnpe· 

Aen1111enR Ill CHRTb 
Pa3b9.QlllHWTb 110flUl1JKHyro 9 111 Heno.QBllllKHYIO 8 nnacTlllHbl. 
CHRTb npy>K11111100 K011bl.IO 22, Bbl6111Tb WTlllcjH 21, CHRTb Myq>ry 20 Ill BblHyTb' 

aan11K np111BOAll 28 
BblHyTb eoi1rro•lifoli1 canbH"1K 1113 OTBepCTlllR B KynaYKe 2. OTBepHyTb BlllHT 

KpenneH111R KynaYKfl . 
Orcoen111HlllTb npy)l\1-11tu16 or nnacrnHbr KynaYKa 111 CHRTb KynaYOK 2 BMecTe c 

npy>KlllHOiiJ. 
CHRTb npy>t<111Hbl 6 rpy:.i11Ka 7 ueHTpo6e)f(HOro peryns:iropa. 
8b1npecco0aTb n0Aw111rn11111<1-1, ecn11 Tpe6yercs:i 111x 3aMeHa. 
C6opKa pacnponem11onR npo1-1300A111TCR s o6paTH0"1 nocneAosarenbHocrn. 

nepeA c6opKo"1 Ban pacnronem11enR, oc111 rpy3111Koa, nosepxHocrn rpy3111Koa 1-1
1 

nnacr111H ~eHrpo6e>KHoro pcrynRropa cMa3aTb cMa3KOiil J1111ron-24. 
nocne ·C60pK111 3aKan8Tb 4 .• 5 Kanenb MOTOpHOrO Macna B MacneHKY pac· 

npeAen111renR, 2 ... 3 Kannlll •lm Qi11nbL1KynaYKa,3 .• .4 Kann111 - BO arynKy KynaYKa. 
YcraHOBKa pacnpenen111rcns:i nocne peMoHTa Ha AB11rarenb ocyU1ecrnns:ieT~ 

CR B cneAYIOU\eM nopR.QKe; 
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npoDOpllllb npaB"1flbHOClb yc'!(l1tOOKlll l!lllllllKO ll KOJ)flyCO nplllBOAa pacnpe
/Wn11renR. np111 Heo6xoA1-1Mocr1-1 ycrn11om111, r1n11111t< a 1po6yeMoe nono>KeH11e. 

CHRTb Kpb1wKy pacnpeAen111rem1 
8CTa811Tb XBOCTOBlllK pacnpeAOm1fUHl 11 KOpnyc np111BOAa pacnpeAen11TenR 

11a ABl!lrarene. 
nposepHyTb aanl1K pacnpe.Qen11TOllll -U rt)TOpOM AO COBM8U\eHlllR WlllnOB 

nnasaroU1elli My¢Tbl c na30M aan11t<r1 u Ktlflltyr.o np111BOAa pacnpeAen111Tens:i, np1-1 
HOM porop AOn)l<eH HaXOAlllTbCR npornn llbllJOfll\ Hlll3KOro HanpR>KeHl1R. 

noACOeAlllHlllTb K BblBOAY H"13KOrO ttilrlfHllt!l'lllllJt npOBOA, lllAYll.!lllrli OT KaryWKlll 
1llK11raH1-1R. 

npoBepi.1Tb Ill OTperyn1-1poBaTb MOMCllll 11 
3aTRHyTb raiilKy KpenneHl1R XBOCT0011K(i p;;i fll)(lf\(lfllllTenR K Kopnycy np11BOAa. 
YcraH00111Tb Kpb1wKy pacnpenemminn 11pw.r1()fl111H1-1Tb npoBOAa 111 Tpy6Ky 

onKyyMHoro perynRropa. 

PEMOHT KPblWKH 

KpblWKY HY>KHO npoMblTb 6eH3111HOM , np11r·~i111111.>, r111areM n0Kpb1Tb KaK cHa
py>K111, TaK 11 BHyTplll KaKlllM-n 11160 BOJ\0Cf(l~ihll~ (>1.101pocoxHyll.(l1M KneeM 111n1-1 
naKoM KoHTaKTbl KpblWKlll pacnpenen11 r0/111 MOl+illO HCIAe>KHo 0Y111crnrb c noMo
UlblO 10% pacrnopa oprocpoccpopHolli KlllCllOtht ll1u1oc111ro Ha KOHTaKTbl no Kan
JIP arol1 KlllCnOTbl 11 4epe3 2 .. 3 MlllH HnCy)(u llhttpurn F.cn111 BHyTpeHHllle 60KO· 
flble KOHTaKTbl KpblWKlll Bb1pa601an111cb, 1(1 Hfl!i 11)( ltflHl))l\tiOrO KOHTaKTa c poro
poM np11naR~Te Ha KOHTaKT poropa MlllOlllllMOlf!OOYIO llllaCrnHy M9A11. np1-1 pa3-
pyW0H"111 ~eHrpanbHoro KOHTaKra pacnJ)(lJlilflmtlrrn MO>Ktto 1-1cnonb30BaTb yronb
t1b1rli aneKTPOA KapMaHHoiil 6aTapeiilKl!l, u1..1pn1nn 1113 ttoro KOHTaKT no 06pa3y 1-1 
noA06111ro cnoMaHHoro. 

Ecn111 a nyrn Bbl 06Hapy)t(1-1Te npo6m1 11pb:llU<:l1 pt1cnpeAen1-1TenR Me>t<Ay. ~eH
rpanbHblM 111OAHlllM1113 60Koab1x aneKTPOJ\Oll, '10 orcoen11Hi1re OT He11cnpa0Horo 
Ob100Aa KpblWKlll npoBOA-AB1-1rarcm .. Gy.Qo1 poOorarb Ha rpex ~111n111HApax, HO 
roro AOCTaT04HO, 4T06bl AOexaTb AO rnpll)l((I 

BOCCTAHOBnEHHE PA50TOCnoc o 6 HOC 1H POTOPA PACnPE.QE/1HTE/1R 

06Hapy>K1110 npo6o~ poropa, cH111M111ro oro 1-1, ccn1-1 Her B03MO)t(Hocrn ero 
3nMeHl/ITb, 04111CTlllTe KOHTaKTHYIO nnacrn11y c OOMOll.(blO 10% paCTBopa opT0-
111occpopHOiil K111cn0Tb1, a 3aTeM nono)l<11re Ha 11empo6e>KHb1iil perynRTop KaKoiil
it1-16yAb 1113ons:i~1110HHb1iil MaTep11an (Hanp1-1Mop, HecKOnbKO cnoes non11arnneHa). 
nocne aToro nocraabTe poTop Ha Mecro 111 oOpe)l<bTe ab1crynaroll.(11e KOH~bl no-
11111arnneHa. Mo>KHO noiiirn no ApyroMy nyr111 - HaHecrn Ha BHyrpeHHIOIO no
uepxHOCTb poTopa HeCKOnbKO cnoeu H11rponaKa 11n11 TOHKllllli cnoiil anoKC"1AHoiil 
MOnbl (KfleR) 

Ecn1-1 np111 no111cKe He111cnpaBHocrn c111creMb1 3a>K1-1raH11R A3JlK·2141 Bbl 06-
11apy)l<111Te, YTO pe3111crop poTopa pacnpe.Qemnens:i neperopen, ro 3aMeH11Te ero 
11opeMblYKoiil 1113 roncToiil MeAHOiil 11111111 Apyroiii npoaonoK111. KoHeYHO, np1-1 nep
ClOM >Ke YA06HoM cnyYae HY)l<HO ycTaH001-1rb BMecro Hee 111cnpa0Hb1iil pe311crop 
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3AMEHA KOHTAKT08 f1fl[PblBATEl1R PACnPE,qEJJHTEllR 30. 3706 

CaMa no ce6e aaMetm KOltlOKTOB He npeAcraensieT aaTPYAHeH111lii, HO a as 
TOMara3111HaX B npoJ:13ll<O MOry1 f 11>ITb KOHTaKTbl TOnbKO OT craporo pacnpeAen1'1 
renR P125 y pacnp0AfJIH110IUl 30.3706 npoBOA. lllAYlJ.lllllil OT OOAB1'1>KHOro KOH 
TaKra AnlllHHee, no:n oMy ~·.ottHlKTbl pacnpeAen,,,renR P125 MO>KHO nocTae111 
Ha 30.3706 ronbKO ytv11111111_1 npoBOA 

YCTPAHl!HHIJ :JAMACnHBAHHR KOHTAKTOB nPEPblBATE!IR 

-
1 np1'14111HOlii 3aMacn111eaHlllR KOHTaKTOB npepbli 

aarenR 4acro 6b1eaer 4pesMepHaR cMaaKa ea· 
n111Ka pacnpeAen111renR. KanenbK1'1 Macna nona: 
AalOT Ha pb14aXOK nOAB~l>KHoro KOHTaKTa Ill aa· 
TeM no U10n1'1 pe6pa >KeCTKocrn pb1Yax1<a non 
AalOT Ha KOHTaKTbl. 4T06bl aaMacn111aaH1'10 KOi 
TaKTOB B TaKlllX cny4aRX yMeHbWlllTb (a TO Ill ,,, 

KnlOYlllTb nonHOCTblO) aanetilre U1enb pe6pa >K• 
CTKOCfl.1 pb14a>KKa 300KClll.QHOlll CMOnolil 111n111 Kn 
BM (p1'1C. 50) 

EcnH BEllHK nl04>T BAllHKA PACnPEAEnHTE!IR 

6onbwo111 paJ:1111anbHblH nt0<1n aan1111<a pacnp· 
.Qen111renR 111aMeHReT yron onepe)l(eH111R 3a)l(111r 
HlllR, 4TO np"1BOAl1 r K Hoyc1oliiYl1BOtil pa6ore AB 
raTenR nt0cpT Ba/11'1K3 MO>KHO ycTpaH1'1Tb ycT 
HOBKOlii Ha nOABlll>KHYIO nnaCTlllHY npepbiearen 
.QOOOOH"1T0nbHOlii npy;+:1<1Hbl c ynopoM, CHRTOiil 
craporo pacnpeJ:1en111 re.1R (p111c 51 ). 

PEMOHT PACnPEAEnHTEJIR 30.3706 

B pacnpeAen111TenRx 30 3706 6b1ea10T cnyY. 
paapyweHl<IR nOJ:IWlllOH"1Ka Ha KOTOpoM 3aKpenn 
Ha nOABlll>KHaR nnacrnHa c KOHTaKTaMlll. Bene. 
cra111e 3roro .QB"1rarenb HaY111Haer pa6oraTh Hepa 

m HOMepHO. Ecn11 y sac H0T HOBoro no.QWl10Hl1KOB1 
ro yana, ro ynyYWlllTb pa6ory pacnpe.Qen111Ten! 
MQ)l(HO, OOA00)1("18 no.Q nOAWlllOHlllK CTanbH00 Kon 

1..10Hapy>KHblM A111M..1CTPOM 30 MM, a BHyTpeHHlllM 25 MM, c ron1J.1111Holii 2,5 MM Yc1 
n111e np"1>KLllMa 1 11mo111111111K1<0111.1~y orperyn111py~:ne ABYMR nnocK111ML11 npyit<"1HaM 
KOT0pbl0 ¢ 1111<c111pyio1 lltif)y>r:1100 KOnbl.10 nOAWl-10HlllKa e Kopnyce 8 Kpaii'IHeM en 
4a?. MO)l(HO .iacronoputi. llOJlf11111K1tyt0 nnacrnHy Ha Kopnyce Jlnsi 3Toro oTBepHl-1 
Bl-1HT CK06Kl-1, npl-1)!("1Mnt0i110'1 KOpnyc nOAWLllOHl-1Ka 803110 TRrlll BaKyyMHOro pe 
nRropa. 1-1, noeep1tyo oo, Jlll+iM11110 rnry ·raK, YT06b1oHa1-1 ceR3aHHaR c Helii no. 
BV>KHaR nnacrnHa llO MOI 1111 f\ll11fl'l1bCR. 3areM OTC00,Q.-IHl-1T0 OT perynRTOpa rp· 
KY 1-1 sarnyw111re ce <J111cpo1110 n HOM npo61<olii. BaKyyMHb11ii perynRrop pacnpeA1 
n1-1ronR pa6orar1> tto 6y1101, 110 onro JIRLllrnrenb 6yAeT pa6oraTh ycrolllY1-1eo 
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YCTPAHEHHE SHEHUrl BAnHKA PACnPE,ql!.11H TEJ1R 

Vl3HaWl-1BaH"10 erynKl-1 XOOCTOOlllKO f>ac.npeAen 111renR np111BOA"1T K 61-10Hlo1IO 
eana c Kyna4KOM. 4TO Hapywaer pao110MepHocrb pa6ori.1 AU11rarensi. JlnR yc
rpaHeH111R 61.10HlllR eana npoCUfJ!)fll-110 0 :XOOCTOBHKe Tplo1 01111JpcrnR, Hape>Kb
TO B Hl-1X pe3b6y M6 lo1 eeepH1o1TO n HlllX OHHTbl c aaocTpeHHblMlll KOHL(aMl-1, KO 
'TOpble BXOART B yrny6neHMR erym<111, oOpC130BaBW1<10CR np1o1 cnepfletti.1"1, Ill TeM 
CUMblM cronopsir ee. 

ECnH 3AEAAET no,aWl<fnllHK 110/lBIA)l(HOH nnACTHHbl 

8 arnx cny4aRX MOlUHOCTb ABIA_ra I Oflll CltlllJKaBTCR npoeepb re nerl(OC Tb no
oopora noAB"1)1(110lil nnacTMHbl, a aaroM cocpxy Ha)l(M1o1re 6onbWIAMH nanbqaM111 
pyK Ha nnacT111Hy c 06e1o1x cropoH or Kynn\fKO. Ecn1o1 nnacrnHa noKaY111saercsi, ·10 
llTO 3Ha4"1T, 4TO B o6oliiMaX nOAWlo1 ntt1>1Ktl m.1pa6oran1o1cb KaHaBKl-1"1nlll1113HOCM· 
n111cb wap1o1K111. AnR ycrpaHeH111R AecfleKron ;1y11<HO paao6parb pacnpeAen111renb, 
npoMblTb nOAW"1nH"1K 6eH: 1"1110M noecp1tyrb Hapyit<HyK> o6oliiMy TaK, 4T06bl OHa 
11e noKa4111Banacb, B TaKOM non0)1(0Hllllo1 (.MO:J.11 I.; nOAW"10Hlo1K n1-1ronoM-24 Ill BHOBb 
co6parb pacnpe.Qen111renb 

3AIJ.4j1TA PACnPf:/.ll!JUI , F.nEH OT Bn ArH 

np111 ABl-1)1(0Hllllll B H0HaCTHYIO no1 OAY 110 MOKpblM AOporaM lllHOr,lla ,llBlllra
'Tel1b HaY1o1Haer pa6orarb c nept{>O!'IMlll 113·3a nonaAaH1o1R enarn Ha pacnpeAe
n111renb. 3a1..U1>1T11Tb pacnpeAen1-1TBnh 01 nonn.QaH111R BOJ:lbt MO)l(HO, 111cnonbaoeae 
rlOAXOARlUero pa3Mepa nnacrMaccoeyK> OylblnKy. Orpe>KbTB or Hee ropnon111-
11y, B 60KOBOi:l noeepXHOCTlll CAena'1Ta 0 reepcrne AOR BblCOKOBOnbTl1blX npoeo
noe 1-1 HaAeHbTe nony4111ewL111iicsi Konnal( Ha pacnpeAen111renb . 

3AMEHA PACnPE,ltEJIHTEnEH 

PacnpeJ:1en1o1ren1o1 P147 A P147-B 1o1 43.3706, xorn 1o1 111Me10T OA111Ha1<oeyt0 
liOHCTPYKL.111!0, H0B3alllMO:.JaMeHR0Mbl, T.K. lllMSIOT pa3Hbl9 xapa1<rep1>1Cfl.1Klll l.10H· 
lpo6e>KHoro Ill BaKyyMHOfO perynRTOpoB. 

PacnpeAen1o1renb 30.3706 MO>K110 aaMeHlllTb pacnpeAen1o1reneM P125. HO cne
nyer lllM9Tb B BlllAy, 4TO y 3fl.1X pacnpeAen11reneti\ nporneononO>KH00 pacnono

BHl-10 poropa OTl10ClllT0nbHO KOpnyca. no3TOMy np111 3aM0H0 pacnpeABnlllTenR 
CHaYana noeepHlo1T0 K009H4aTbltit ean AO COBnaA011"1R MSTOK Ha WK"1Be Ill KpblW· 
KO pacnpe.1:1en111TenbHb1X wecrepeH, a aareM orMeTbTe nono)l(eH111e poropa: OH 

YAOT HanpaeneH K KOHTaKTy nepeoro Lllnlo1 lJBTBeproro 1..11-111111HApa . np111 ycra
tOBKe pacnpeJ:1en111rnnR P125 noeepH1o1re ero poTop npornaonono)l(HO poTopy 
·:t1moro pacnpe.Qen111rem1 30.3706, a nocne ycTaHOBKlll Kpb1WK111 pacnpeAen111re
;i11 y6eA1-1TeCb, YTO porop HanpaeneH K 1<0HraKry roro )Ke 1..11o1n1o1H.1:1pa, 4To 1-1 Ha 
•tRtOM pacnpeAen111Tene. 

i.3.9. MHoroHCKpoeoe 3a>KHraHHe 

JlnR o6ecne40Hlo1R nycKa AB"1rarenR 3"1MOli1 B MOpo3Hble J1Hlo1 MQ)f(l10 CAenaTb 
POCTylO cxeMy, o6ecne4MBalOlJ.IYIO MHOrOlo1Cl\poBbli.1 pa3pR,ll Ha 3110KTpoAaX CB€4111. 
IR :noro 111enonbay;1:re o0bl4H09 pene c pa3MblK810l.ULllMlllCR KOHTaKTaMlll (PC701, 

65 



i ig·::j•: '"' m•oon lill"T'"' ~"" 

~t .. LJ;J 
I I 

+0 \ ~\-=·=,____, 
PMC. 52. YctJ)(l~c;mo Ml~-
1 - 00M01Kll f/CllO II,/ JI'~ 
3- TyMOnl'p 

111 3747 WWI 112.3747) Ill T)'M6nep An: 
KOMMyra1.11-1111 AByx 1..1enel'.1. Co6ep1-1T1 
cxeMy, nOKa3aHHYIO Ha plllC. 52 (3A9C 
111cnonb30BaHo pene 112.3747). CxeM 
pa6oraeT CJ19AYIOll.11-1M o6pa30M: np1 
nycKe BKiltOYaeTcsi TyM6nep 3111 Hanpsi 
)1(0Hlll0 n111raHlllSl nOAa9TCSl Ha o6MO" 
1 pene, Koropoe HaY111Haer pa3Mb1Ka 
Ill 38Mb1KaTb KOHTaKTbl 2 C YaCTOTOi:1 nplll· 
M9pHO 300 r1..1, o6ecn0Yl-1BaSl MHOrQlllC• 
Kpoeb1i:1 paapRA Ha ceeYax. nocne nyc· 
Ka ABlllrarensi TyM6nep 3 BblKntOYaem 
1-1 ycrpoVICTBo OTKJltOYaeTCSl. 

r11aea 3 

6ECKOHTAKTHASI CHCTEMA 3A)f(Hf AHHSI 

3.1. YCTPOHCfBO 

Ha 4acrn aeroM06111nel'.1 A3J1K-21 111 11 ·I'! 1 •112 ycraHoeneHbl 6ecKOHTa(THble 
Cl.1CT9Mbl 3a>K1-1raHl-1Sl, npl-1M0H9Hllle KO rop1.1x llOIJbllUaeT ronn111BHyt0 3KOHOMlllY
liOCTb AB1-1rarensi, yMeHbWaer Harapoor'l1>0Jono11111e 1-1 TOKClllYHOCTb orpa6oras-
1u1.1x ra3oe, a TaK>Ke o6nerYaer 3anycK 1111f11 nronM 31-1Moi1 KpoMe Toro, 6ecKoH
raKTHb1e c1-1creMb1 3a)l(1-1raH1-1si 06naAat01 11001;111111wmi1HBAS>KHOCTbtO111 cra61-1nb
liOCTbt0 8 pa6ore, 3HaY111renbHO pe>11.o 1pOOy101 "IOXHl-1YBCKOro 06cny>K1-1BaHl-1SI, 
l.K. BCJ10ACTBlll9 OTCyTCTBlllSI nOABl-1>KHl.I)( KOH HIK I OU llpOpblBarensi OTnaAaer He-
06XOAl-1MOCTb B nepl-10A11149CKOl'.1 1-1x O'llllCll(O "fl(ll'yn1-1posKe Me~y HlllMlll 3a3o
pa. 6eCKOHTBKTHbl0 CHCT0Mbl 3a>KW8ttl1fl 00J1QJ1J!.;(1T AnT'll-1K-pacnpeA9Ill.1T0Jlb, 
KOMMyrarop, KarywKy 3a>K1-1raHlllSl, coe•1111 O:ll!IHIOlllllM co CB94Hb1Mlll HaKOHeY
ltHKaMlll 111 eb1Knt0Yare11b 3a>K111raH1-1si ( rn6n O) 

KoHcrpyK1..11-1si KarywK1-1 3a>K1-1raH11H 27 310~1 aitnnorw-tHa KOHcrpyK1..11.111 Ka
rywK11 6117-A, HO nepBlllYHaSI OOMOll\fl KC!T~l11Kl1 27.3705 lllMeeT Manoe BHyT
peHHee oonporneneH1.1e (0.45 OM), no91(1My Ml1Kc111ManbHasi c1-1na TOKa e nep
OlllYHoi:1 1..1en111 MO>K9T AOCTl1raTb 8-9 A, '110 ll(llthilllilBT BBJllllYl-1HY BTOPW·tHOro 
11anpSl>K9HlllSl Ill 3H9pr11tO lllCKpOBOfO pit 1plljlfl 

KpoMe Toro, e BblCOKoeonbTHoi1 Kp1>1111Ko Kt11ywK11 27.3705 1-1Meercsi Kna-
11aH, KOTOpbll'.1 OTKpblBaeTCSl 8 TOM cny'lilO, KOIHO nirnneHllle B KaTywKe 3aJK111ra
lllllSl npeeb1c1-1r AonycrnMoe. Cpa6ar1..1am11110 KJ1mimta sienRercsi asap1r1i::iHb1M, 
nocne ero cpa6arb1BaH111si KarywKa 13occraH01111m1111t0 He noA11e>K111r. Han111Y1r1e 

lilOnMua 6. Cocrae 6ecKoHTaKTHblx CMCTeM 311>KMlllHMA 

Hai.tMeHoeaHi.te ::ineMeHToe 
AllTOM0611n11 

A3f1K • 2141 A3flK · 21412 
- -

KarywKa aa)l(11raH1111 27.3705 27.3705 

.QaT'-li.tK·pacnpeAen11renb 3A.i.l706 54.3706 

KOMMyTarop 36.3734(3620.3734) 36.3734(3620.3734) 

CeeY1<1 Ja)l(11raH1<1R A17.QB-10 A20.Q-2 

CeeYHb1e HaKOHeYH1<1K11 313707.200 353707.200 

Bb1Km0Yarenb JalKMraHi.tA 21083734 2108.3734 
,. 
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PHc. 53 . .QarYHl\•pn1:11p1>11en1-1renb 3alt<HraHHH 

1 - porop 11aT'lH~11(WTOfll(ft),2 · 1t~T'lHK HMnynbcoo uanp11l!IQ11H11 (lmr•111~ Xom1a): 3 • eaKyyMHb1ii perynRrop: 
4. WTeKepHblM 1~1JhC:M, II - llOJIOropoAKa, 6. po1op J~l·Cnpo11om111111ij (OcryHOK); 7. yronbHblH KOHTaKT 
npyllCMHOH; 8. kp1.1w~11 J>ilCllllOf!OnHrenR; 9. nOABMllCHa~ .llll<tClllllll c llfYllKOlt; 10. H800ABMll(HaR nnacTMH. 
11 • npyllCMHbl ll(IHlflO{lo_.:.11010 rcrynRropa; 12. rpyJHK; 13. l!.111H~ l l llrti!CTMHOH rpyJHKOB; 14 • Kopn 11ar'lHKa·pacnpe/tlJ11M11)(rn, II) , sarnywKa; 16. Mycpra. 17 . wr11air 

aeap111HHoro cpa6.111,mr111111R KnanaHa npeAycM01peHo e 1.1em1x 6e3onacHocT1 

(npeA0TepaUje11111fl oiip11111a KaTywK111) np111BblXOAe1113 CTpoR cxeMbt peryn111poea. 
H111fl Cll1nbt TOKa B l<OMMy1nrope 36.3734 . 

.QaTYll1K·pacnpef10111111on1i 54.3706 (p111c 53) COAep:>K111r pacnpe.Qen111Tenb, 1.1eH 
Tpo6e:>KHblH 111 BaKyyMfllol~ porynf!TOpbl onepe:>KeH111fl 3a:>K111raH11151 06blYHOH KO 

CTPYKt.1111111, a BMecro 1<011101<.roe npepb1BaTenR e HeM ycTaHoeneH .QaTY111K 2111M1 

nynbcoe HanpR:>KeH111si, y11p11nnRt0Uj111x pa6oTotl1 KOMMyTaropa. Pa6oTa .QaTYll1K, 
111Mnynbcoe (::1neKTPOHH01 o M111KponepeKnt0l.JaTenR) ocHoeaHa Ha scjJcjJeKTe Xo 

na. Ecn111 Yepe3 nnacrn11y 11011ynposo.r:iH111Ka npoxog111T TOK, a nnacrnHa npoH 

3blBaeTcfl MarH111THblM no110M, 10 Ha rpaHRX nnacTll1Hbl, nepneH,Q111KynRpHblX TOK 

111 MarH111TH0My noToKy, 003111111<neT 3.QC. MarH111rHoe none C03.QaeTcR nocToR 68 

PHc. 54. CxeMa AaT'iHKOB HMnynbcoe HanpR
«9HHR (AaT'iHK Xonna). 
I OOCTORHHblM MarHHT; 2 .. porop (WlOpKa), 3 - 30&· 
MeHr Xonna, 4 • ycHnMr&nb; 5 • peneMHb1ii VCHnHrenb, 
6 BblXOAHOH rpaHJHcrop; 7 OnoK craOMn11aa~1111 

lflolM M0111111 OM I Jl;"I TYll1Ka (p111c. 54)' 
a 11pop1.i1ow 1110MCH11111 r Horo nonR ocy

Ulecrensiu 11111 jl()'i0f)CJM (IUTOPKOH) 2 c 

npope3S1M111, YKIJiJ11rio11111o1M Ha ean111-

Ke pacnpe.QOmHQflli np11 rlpOXO:>K,Qe

Hll1111 npopea111 pmopn Ql\(1110 11ocroS1H
Horo MarH111Ta c111111;ini.;o 1111111111111 ero 

MarH111THoro nom1 11po1111;:i1.11u110 r no

eepxHocTb sneMeH r a Xon11n 3 (11nnc
T111Hb1 nonynpoeogH11K.~). 111 11n oio flbt· 

xoge B03H111KaeT 3.QC. C111llllnfill1'1111· 
Ka yc111n111eaeTcR yc111n111e110M 4 111 110 

pe3 peneHHbtH yc111n1111on1> 5 11011no1· 
CR Ha 6a3y BblXO,QHOro TpaH3111CTOpa 6 .QaTY"1Ka 111 OTKpbtBaeT ero np111 npo.l<O)I(• 

AeH111111 3y61.1a poTopa OKono nocTORHHoro MarH111Ta ero MarH111THoe none &1<pa
H11pyeTcS1, 3.QC Xonna 111cYe3aer 111 BbtXO.QHOH TpaH3111CTop 3aKpb1eaercR. B pe· 
3YnbTaTe c KOnneKTopa BblXO,QHOro TpaH3111CTopa 6 CH111MaeTCR Cll1rHan npRMO• 

yronbHOH qJOpMbl, 111cnonbayeMblH B KOMMyraTope MR npepbiBaHll1fl TOKa B nep· 

B"1YHOH 1.1en111 Karyw1<111 3a:>K111raH111R Llnfl 111CKnlOYeHll1fl Bflll1flHll1S1 Ha BblXO,QHOH 

c111rnan .QaTY111Ka Kone6aH111H HanpR:>KeH111R cern 111 reMnepaTypb1, e cxeMe .QaTY111-

1<a 111MeeTcR 6noK cTa6111n1113a1.1111111 Bee sneMeHTbt cxeMbt Bb1nonHeHb1 e O.QHOH 
M111KpocxeMe, KOHCTPYl<Tll1BHO CBR3aHHOH c MarHll1TOM 111 MarHll1THOH Cll1CTeMOH. 

<I>yHK1.11110HanbHafl CXeMa 6eCKOHTaKTHOt/1 Cll1CTeMbl 3a)f(111raH111S1 np111Be,QeHa 
Ha p111c. 55, a np111H1.1111n111anbHaR ::1ne1<Tpfil'·iec1<aR cxeMa KOMMyTaTopa noKa3aHa 

Ha p111c. 56. KOMMyraTop ¢YHK1.11110HanbHO CO.Qep:>K111T 5 6nOKOB. 0CHOBHblM 6no-

7 

PHc. 55. <l>yHKl.lHOHanbHaSl CXeMa 6ecKOHTaKTHoi1 CHCT0Mbl 3alKHraHHSl 
1 AaT'lHK HMnynbcoe HanpRllC8HHR AXn-2, 2 - KOMMyrarop 36.3734, 3 KarywKa aallCMraHHR 27 3705; 
4 BblKnlO'larenb aallC11raHHR; 5 - aKKyMynRTOpHaR OarapeR, 6 . pacnpe11enHTenb; 7 • CBe'iH aa>tG1raHHR 

{ • HoMepa Ha KOOOAKe AaT'iHKa 0003HaYalOr; 3 - BblBOA ·- ·: 5 - BblBOA ·+·: 6 - BblXOA AaT'lMKa 
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PMC. 56. npMHl_l"1nManbHSSl 3neKTJlW-19CKaR CX9Mil KOMMytlHOpll 313.3734 

KOM RBnSISTCR BblXOf\HOil! 6nOK Ill np1-1 OJ)llll\f)i~l111 llt:lllHKa pacnpBA0nll1TBnR H 

BblXOA0 Aa flMK'a J:I (CM p1-1c. 55) nOHBllfh)!<JJI m1111un npRMOyronbHOill cpopMbl 
38AH1<1M cppOttt KOroporo COOTB0TCTllyor MOMrJ111y 11CKpoo6pa3oBaHHR. CHrH 
AaTLfHKa no11na1c~1•1epe31-1Hseprop 111ar101<nII111>pM1-1posaH1o1R epeMeH111 HaKon 
neH1<1R 3Heprn1o1 H.1 LJXOA 11Hrerptt 1op11 A 1.2, 11i.1Ji:c)/\ftOe HanpR)l(eH1o1e K0Topor1 
cpaeH1o1saercSt c onnp1tb1M Uoo:i n KOM11rip1nopo Al .3 Ecn1-1 HanpS1>1<eH111e "1HTe 
rpaTopa 6onb1uo 011op11om, 10 1in UtilliOflr> l\OMl1Hpa ropa 6yAeT nono>1<1-1TenbHO 
HanpR~0H'10 ( 1101 WtOCKaSt 011111111un_). IJ lll).tlll11!110M cnyYae Ha BblXOA0 KOMna-1 
paropa HanpH>t<011110 orcyr1:rnyo1 (nor l1lt1lCK1<111 11ynb). C1o1rHan c KOMnapaTopa 
A 1 3 noAaercsi 11a C><i.)My <:01J1 1nJl!}1 Mfl I~ l, y11pan11R10U1ero pa6oToi/I rpaH3111CTo 
pa VT BblXOAHOro C5110KC1 IV, llp11 11opoxo110 KoMnaparopa A 1.3 "13 cocTOSIHHR 
norw-1ecKoill 9A'11H11(hl u OOCT!)Hlfl11) flOi WIOCKOIO Hynsi CXeMa 1111 OTKpb188BT Bbl· 
XOAHOi1 Tp8H311C 1op v r fl ll llt)jJIH1'Hll!H 06MOTK0 L 1 KaTyWKl-1 38)1(111r8Hl'1SI 
(27.3705) nORD/lRO 1011 IOK flp1111oc1yn110111-11o111a BblXOA CX9Mbl 1111 Cll1rHana no
r1o1YeCKoill 9A111H'1L.1bl c n111K0/1<1 .,;owwpmopa A1 .31paH311crop VT 3aKpb1saercS1, 
TOK B nepB"1YHOlil LI011"1 ilr~'llJJ(ll)l , (l 00 u1op1-1•rHOlll 06MOTK0 L2 KaTyWKl-1 38>K'1· 
raHll1SI B03H"1K88T BblCOKOO 1w11p11>1<u111-10, 

6noK I npe.QH83H<1·11~H 1v111 11or>M1o1ponaH1o1R BpeMeH111 Ha1<onneH11R 3Heprn1-1 c . 
TeM, YT06br 06ecne'l111 Tb rpoCiv•JMyio 311oprnio 1-1c1<posoro paapR.Qa np1-1 nl06oM CKO· 
POCTHOM pe)l(HMe pa6or1o1J~IJl11'Cl10/HI 111np1111'13M9H9H"1111 n"1T810lijero HanpR>KeHl!IR. 
HopM1-1posaH1>1e speM01111 1t'1K01111e111i1S1 :meprn111 s 3as111c111Mocrn OT Lf8CTOThl spa
U\0HlllR ocyU\ecTsnsiercS1 l'IUJIOp>!\Koi.1 BK1110•1eH1o1R BblXOAHOro TpaH3'1CTopa VT OT· 
HOCll1T8nbHO ynpasnRIOUtoro c;1-1111nna ASTLf"1Ka. Ben'1Yll1Ha 3aA9P>KK111 3SBll1C"1T OT 

Jm:11100111 MO)l(J(y M£tK01M8111.tlt.IM HOlll)il)l(Ql1110M Hit KOllA0Hcarope C1 Ill onopHblM 
ll[lflpH>l<eHl-'IOM U!l13' lJeM lllolUJO '19<11010 ill)(llll0111'1Sl KOneHYaTOrO Sana AB1<1raTem1, 
I QM MCI MU a I m11p:~.>KeH1-1e Ha KOHASHCOI opo c t 1<1, cneAOB8T0nbHO, BpeMS! aa,qep>KKl-1 
yMCllbwaeTCR' a UpeMR npoXO)l(AOH1'1H TOKO 111111p81'1YHOill 06MOTKe KaTyWKl-1 3Cl)f(l'1· 
ir11 MR ocrae TCH 11paKT1<1Y0CKl'1 H0'13M0HHhlM. 1 lf(I n0ocneY'1BaeT CTa6'1nbHOCTb 3Hep
I ~111 11CKpoBOrO pa3pRA8 np1-1 1'13M8~10tn111 11111': HOlJ.lero HanpS1)1(0HlllR l.13M0HSl0TCR 
llfl0'1Y'1H8 OnopHOrO HanpR>K0Hl'1R U""~ lllKl1M o0pa30M, YTO Benll1Lf'1Ha Ill BpeMS! 
11poreKaHll1SI TOKa B nepBlllYHOill 06MOTKe M1Ty111111113a>K111raHlllR coxpaHSllOTCR Helll3· 
MHHHblMl-1, a, cneAOBaTenbHO, OCTaeTCR nOOIORlll lOi;, 3Hepr1'1R lllCKposoro pa3pRga. 

6noK Ill KOMMyTaropa 06ecney111saer c1.i61-1111113aL111110 Hanpsi>KeH111S1 n1-1raH11S1 
t noMOlJ.lblO cTa6111n1-1TpoHa VD2 111 38U1HU1ae1 k.OMMyTaTop OT Henpaa111nbHoro 
110AKn10YeH1-1S1 K aK1<yMynS1TOpHoill 6aTapee c noMOlJ.lblO AHOAa VD1. 

6noK v KOMMyraropa npeAH83HaYeH MSI or pUHlllY0HlllR CHnbl TOKa nepOlllY· 
llOill L1en1-1 een'1Lf'1HOi;, 8-9 A. naAeH111e HanpR>KeHll1R Ha pe3111CTOpe A 4 nponop
ltlilOHanbHO ToKy neps111YHoill 1..1en1-1. Ecn1-1 TOK cTaHOBll1TCR 6onbwe 8-9 A, TO Ha· 
npR)l(eH111e c pe3111cTopa R4 cTaHOB'1TCSI 6onbwe onopHoro U°"

3 
111 c KOMnaparo· 

pa A 1.4 Ha cxeMy coenaAeH111R 1111 nocTynaeT c111rnan, K0Topb1ill nepeeOAlllT rpaH· 
:i1-1cTop VT 1113 COCTORH1<1S1 Hacb1lJ.leH111R s aKrnsHoe, yeen111Y1-1saeTCS1 conporns-

30/1 

~ ~ s--0--<---<,sW~ 
6 

2 

0 4 

3 

PMc 57. CxeMa coeA11HeH11i.1 np~Oopoa 6ecKoHTaKTHO~ cMcreMbl 3a)rrnraHMR Ha aaroMC>OMn~x 
A3nK,2141. -21412 
I aKKyMynRTOpHaR OarapeR; 2 - reHeparop; 3 • KaT}'wKa 3a)!(HrBHHR; 4 - AaT~HK·pacnpc11an~renb; 5 , 
KOMMy;arop; 6 · Bb1Kn10~arenb 3a)l(~raHHR, 7 • cae~~. 8 · OnoK pene H npenoxpaH~Tene~ 
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llUlllltJ (If() lMill IOIH'IOllno1non110ro nopeXOAB H DOnWMHa IOKa nepBH•tHO~ 1.1en11 
VM011L11intHon no lpo6yoMoro .:i11n1mH111R 8-9 A. 

fiflOK VI cnyit1111T MJl O<lJm:1qxmoro OTKnio•teH1o1S1 rcKa np1o1 Heepa114aio1.1.1e11AcR , 
rmno 1mworo1rn .1 loc rof11111m1f!pcMoH111i11m1rparora A 1. l t5noKa 3HaY111TenbHO npe• 
(lblLJllOl nnp1110A cnenoom li1JI llet;p npH C8MOi1 M.lflOM "IBCTOTe epa1.1.1eH1>1R KOneHYB· 
toro D<lllfl AU1<1rmenR. 11pl1 JIOM 11merpa1op HO OKa3blBaeT BnHRHlllR Ha pa6ory 
Ob1xon11oro 6noKa (Clllflti'ln 111norparopa cooioo1crnyer nor1i1-iec1<0My Hynio). ~et 
pro 2 ... 5 c nocne oon11tonK11 J\m1rarenR c111r1@11.111101 paropa n11Hei:1Ho eo3pacraer 
Ill npH AOCT11>K9Hllll1 on1>CJ\<!llOtUt0ro 3H<l'l01UHl CXCMa COBn(lAeHl1R V11 HaY11HaeT 
nocreneHHO yMe11t.u1t1H. lOK 6ti3bl Bb1xo11Horo 1pa113111cropn VT, 'iTO np1>1BOAlllT K 
yeen1-1-ieH1.110 conporn1111c1111ri 9M111nep·KOMOKTOpuoro nepexona 1>1 M0Af10HHoMy 
CH"1>K0Hl-ll0 TOKa B ncpm1•t110~ 1.1en1o1. np1-1 :;nOM OhlCOl\00 ll..111pS!>K0H"1e BO BTOpH"I~ 
HOi.1 1.1en1-1 Mano H HOA•)Cfa IO"IHO AflR B03Hllll(lit1UOlt1Hl 110Kponoro PHSpS1A(.l . ' 

Ansi 06ecne•t0tMS1 noMexonoAaBneH1o1R 11 Ooti<o1tlioot1t.D< c11creMnx 3a>1<1i1i 
raHl>'IR np1-1MeHRIOTCH SKpaHHpoeaHHblO HOl\Ott0'1111HH1 CC:0'tQ£; <: ncrpoeHHblMl1 
pe31i1cropaM1-1 conporneneH111eM 5600±560 OM 

CxeMa coeA1i1HeH1o1~ np116opoe 6eCKOHHll\nt!lll CllC•OMbl un>t<1-1rnH1<1S1 Ha as· 
roM061-1nRx A3nK·2141 , ·21412np1i1aeAeHa1m p11c [11. 

3.2. A~AfHOCTMKA 

:I 

~
/lamo;u··~v~-·~ 1 .2 

:ivr>cill> 

- n-
- J-

'16- 46· 

-;>> ->>-
6 3 4 

P11c. 58. AononH11renbt1i.10 ycrpo111c1aa 
ArlA npoaepKlll t5ecKOt1!0K tHC'i:i CHCTN.-lbl 
38)!(MratiHA. 
a -11croxo11Hoi\ pa~1.eM c ooni.tMOTJlOM, 11 r•d3· 
P"l\Hi<K; 1 • OOnbtMerp c n~wu"' lllKllnbl uo 
Mlmeo 15 B 11 61tYfpc"~""' conpornt1no1111cM HO 
MeHOO 100 KCM, 2. ncpexoiiHa!I WTOl\Cp>iaq KO• 
/l()j\"8; 3, 4 • 811CKTpoAb1: 5 • OCHOllllHl\Cl Ill DllCK 
rpo .. Jon11pyt0u«!ro MilTCp•.iflil 6 • c10Ar.n 
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HQ~cnp1.1111100111 6ocKmnaKTHO~ c11c1 TCMbl -3ll)+il11 RIHl!I OJlORllnRIOT ce6R Tat<>Ke, 
KBK H 00111'0100 l\OltlMTHO~ CHCTCMbl, ·OT~ 
1<noH011110M 1)1\001 bl AB1i1ra1ensi or HOPJ 
ManhHOl1 Ho 'iOClt.tt.l<1~1e ra1<>1<e o roM, Yro 
OTK83bl a p1.160to t101i1raren51 Mory1 6b1Tb 
HO TOrl~KO 110 OllltO HQ"1CnpaBHO~ Cl-lCTe~ 
Mbl &l)+ilH CllHHl, HO 11 113•33 HenonaAOK B 
C\.1C10M0 fllltllitlllR l\{ll11UTenR. 

0fMOl"1M 1p11 lla>KHblX oco6eHHOCT!ll 
nOHCK(\ 1101i1cnpn1JHOCTei.1 B 6eCKOHTaKT· 
Hoi.1 Cl1C'rCMO 3:t>KHrctH~R. 

Oo•1icpo1:i1x, AflR npoeep1<1i1 BblCOKO· 
aonb111oi-1 -.acTH c1o1creMb1 HY)l(HO 1i13roro~ 
e11n .. n1X>Crr'1um"1 pa3pRQHHK (p1-1c 58, 6) 
c 38SOJ)OM u 7·10 MM Me>KAy 3neKTpoAa· 
M"1 3 111 4. PnspRAHlllK Heo6XOAl1M AnR rot 
ro, lfro(ib1 HO 11arb Bb1i:1n1 113 crpoR sneK,. 
rpoHl-lt<O Cl-lCTeMbl 3IDK"1f8:il-1S! np1>1 npoeep• 
Ke "Hn HCKpy". YTO MO>KeT npo1>1301iirn np11 
3asopai< MO)l(Ay 81..ICOKOBOnb THblMl1 npoeo. 
ABMl1 111 ¥Maccoill" 6onbwe 10 MM, KpoMe 
Toro, ecn11 Aep>KaTb BblCOKOBOllbTHblC npo~ 
BOAa pyKaMH, He H36eJKaTb Henp11RTHblX 
Oll.IYUICHl-1~ B MOM9HT l-1CKpoo6pa3oenHHSI, 
nocKOnbKY 3HOprHS! l>'ICKpbl B :no\:1 Cl1CTe· 

MO 3l\)!(HraHl-1R np1i1MepHO B nonropa pa3a Bb1We, "19M B l<OtlT3KTHO~. nepeA npo
BCPKO~ pa3PRAHHK cneAy,er 3aKpen1i1rb e YA06HOM AIU\ pa6o11>1Mecre,aK3neK· 
1POAaM 3, 4 nOAKnlOYaTb BblCOKOBOnbntble npoBOAa. 
· Bo-eropb1x. AnR npoeep1<1-1 L1enei1 c1i1c1eMbl 1.1enecoo6palluo 1i1cnonb3oearb 

'TCCTep. KOHTponbHYIO naMny np1i1MeHRTb He peKOM0HAY0l()R - ecnH npH npo
eepKe KOHTaKTHblX C09AHH9HH~ H pa6orocnoco6HOCTH K0t.u.1yH110pa elO MO)!(· 
HO nonb30BaTbCR, TO AHarHOCTHPOBaHl-19 AaTYHKa-pacnpeAOllHIOnR npl-1 noMO· 
UIH KOHTpOnbHO~ naMnbl HeAonycrnMO, noCKOnbKY ee Manoe 1111y1pOHHee CO· 
nporneneH1i1e MO>Ker 6b1Tb np1i1Y1-1Hol1BblXOAa1i13 crpoR AaTYl-lKO. Tcm op a Conb· 
Wl-lHCTBe cny-iaee 1i1cnonb3YIOT B pe>KHMe BOnbTMeTpa noCTORHtll)IO '101\8 (V), H 
TOnbKO np1i1 npoeepKe nepBH"IHOM 06MOTKH KaryWKH 33>1<1-1raH1>1R H p031>1C10pa 
poropa pacnpej:\en1>1ren11 recrep nepeKnlOYaorcR e pe>1<1>1M OMMOrpa (0) , Mm1<· 
HO, KpOMe Toro, CAenaTb nepeXOAHO~ pa3beM c BOnbTMEnpOM AflSI nponcpKl1 
Aar'-i11Ka·pacnpeAen1i1renR (p11c. 58, a). 

B·rperb1>1X, np11 A11arHocrnpoeaH1111 c11creMb1 3a>1<1i1raH1i1R He Kncn~recb ee 
gneMCHTOB, a ace npOBOAa 1-1 3neMeHTbl OTCOeAHHR~Te TOnbKO np11 Bb1Klll04eH· 
HOM 1a>1<11ratt"1H. 

KpoMe om1caHHb1x ycrpo~cre np11 no1o1cKe He1i1cnpaeHocre~ no1taA06111cS1 
111yn AnSI l-13MepOHHR 303CPOB M0>KAY aneKTpoAaMl-1 ceeYe~ 

3.2.1. AuuaTCJlb uc 3anyCKOOTCH 

B aaroM061>1nRx A3nK-21 •11, ·2M12 no1i1rarenb Moll<er tte 3anycKBTbCR "13· 
38 cnenyio1.1.11>1x He1o1cnpt1BitOCH>'°1 0 6eCKOHTaKTHO~ Cl1CTeMe 3£1)1(1-lrOHlllSI: o6pb1B 
HnH KOpoTKOe 33MblKOtt"10 B nepOl>'l"IHO~ 1.1en1i1: OTKa3bl AaT'1"1Ktl·f)8CnpeAen1o1Te· 
nR, KOMMyraropa 1o1n1o1 KBTYWKH 3a>1<1-1raHHR; Henpaa1o1nbHOe npHC09A"1H9Hl1e npo· 
BOAOO K cee,taM; 3ar pR3Her11i1e 1i1n1o1 noepe>KAeH11e Kpb1w1<1>1 111 poropa pacnpeAe· 
n1i1TenR: 3aMaCnHBCUt"10 "1 aarpR3HCHl1e BblCOKOBOnbTHblX npOBOAOB; 3C\MBCl1111· 
aaH1-1e 11n1i1 noape)!(nm111e cae4e~: Henpae1i1nbHaR ycraHOBKa MOMeHra aa>1<1-1ra· 
Hl-lR. He1i1cnpaeHOCTb HaliiAMTe no cxeMe, np1i10e1wnmlii Ha p1i1c. 59. Ami 3roro 
norpe6yiorcR KoHrponbHaR naMna, 1.1.1ynb1 AnR npoeep1<11 3a3opoe a cae-iax aa
)t(1<1faH1o1S1 , crpo6ocKon. nepexoAHbl~ pa3beM c eonbTMeTpoM (cM. p11c. 58, a) 1i1 
pa3pS1AHHK (CM. p1i1c. 58, 6 ) 

3.2.2. AeHraTenb pa6oTaeT HeyCTOH'iHDO Ha xonocTOM XOAY 

J\e1i1rarenb MOJKer Heycrow-i1o1eo pa6omn; Ha xonocroM XOAY 113-39 yaen1i1· 
'19HH0f0 3a3opa Me>KAy aneKTPOAaMH CB9"1H Hnill ycraHOBKl-1 cn11WKOM paHHero 
MOMeHra 3a)l(1o1raH11R . Ha~A11Te am He1i1cnpam1ocrn no cxeMe (p11c. 60) c noMO· 
ll\blO cTpo6ocKona 11 1.1.1yna Anfl npoeep1<111 Ja::iopoe e caeYax 3a)l(1i1raH1-1R 

3.2.3. Ae111raTenb pa6oTaeT HeycTOM'i111eo npM 6onbWOM -.acToTe 
epa~eHHH KoneH'iaToro eana 

EA"1HCTBCHHOlii He11cnpaeHOCTb10, KoropaR np11BOAl1T K HeycroliiY11ooi1 pa6oTe 
ABHraTenR a1HOM0611ne~ ,A3nK-2141 , ·21412 Ha BblCOKOlii 4BCTOle epa1.1.1eH11R KO
nCH4aroro aana, • aro ocna6neH1>1e npyll<11H rpy3111<oe L1eHrpo6e>1<Horo aeToMaTa 
onepe)l(eH11S1 3a>1<111raH1i1S1. OaTYHK-pacnpeAen11renb np11 3TOM CAai:1re o peMOHT. 
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- YcrpaH11re HSHC· Her I CT, Kap6iopeTOp, Her npaaHOCTb e CHC· 

A6 pa6o,..IOT TeMe OHTSHHR 11/IH 8 

H0pM8JIMt() CHCT8M80ycK8ABH• 
A• rarenR 

Orcoe.QHH1ne or Orcoe.QHHHTe OT K3 
KOMMyraropa KO· P0308blil npoBOA, 
110.QKycnpoeo.aaMH, "'AYLl.IHA K K/18MM0 
coe.a11H11re Kn Me)I(· • 1 "xoMMyraropa, 
AY H8KOH04Hl'IK8MM OOAKlll0'411T8 KJ1 OA· 
KpacHoro npoeoi:13 11 Hl'IM KO~OM K HSKO· 
M 11•mo411re 3aJK"1· Hfl'iHl11C}'OTCOe.Q"1H8t1· 
raH11e HOl'O l1p()llO.Qa, a BTO· 

µblM - K llbl80Ay"+6" -----. Her ] ' K3,8KlllO'MT8Ja)l(lfra-Coe.a~Hi.1re Kn M8>1 .. I 4f [ K.11 rop1n Hl1a 1-1 npoeepH1tre 
AYBblBOAOM "+6" K3 KO~eancrap • 

.,. M . . __ _ CH11M11Te KpblwKy c I II I TepoM 

[ Kil r:pHT lJ 
Ao 

YcrpaHHTS HBHcn: 
paaHOCTb e M6 

3aMeH11Te KOMMy· 
rarop 

JI• 

~YcrpaH1ne Hfrnonp1111w11 "' "I A3Nl'IK8·pacnpe.ae· ~<>i11cr11re 11 Hacyxo 
•p.1cHOM npoeo,n11or K:J ~. u .w.1y lll'ITenR 11, npo_eep-I II [ Kn MHraer } Her np0Tp11re npoaoAa 
lllTOpy HYB KDn8H43Tb111 aan • • II np110opbl --- ·· - craprepoM, npo- J' Aa 

eepbTe epalJ.leHl'IB 

3aMeH1He AaT411K•f1, 
renb 3a)l(11raH1111 

YcrpaHHTa HeHc11111.11i110011, u 
OPSH)l(eeoM npohOJl() or IJJ ~. Mt: 

. ·-
OrcoeA11H11re OT K3 ripono11n, 
Ui.JHOA "+6" K3 4epe3 Kn Ct)(l/111 

111oe c "+" A6, a.apyroi\ 1n•n·o1\ 
u"-" A6 

Her 

eanMKa 11ar411Ka 
pacnpe11enl'ITB11R 

'"H:a·pacnpBAen11 re· 
nq KOOOAKY c npoeo.' 
MM•I 11 noA1e111o""'re 
UM.icro 11ee nepeXQ,Q
t!\oit JlCl3beM (CM pt.IC. 
58,0), SKJU04VIT0 3()· 
;,+cMraHMe 11 npoaep. 
H11TO K0110H•STbl~ Ball 
3a Oom Kpenn!?HMll 
WKMS<l 

HeTJ __ ! __ ,_ 

Aa 

npoeepb re 11cnpae 
HOCTb npoeoaoe, co 
8AMHRIOU1MX KOMMY· 
rarop 11 AaT~MK • pac
npe11env1renb 

Orcoe.aHHHTa H8KO· 
H04HHK OT moOoil 
Cll&<H H C00.QHHHT8 C 
3neKTpOAOM P33pRA· 
HHKa (CM. µHC. 58,(5), 
eropoi\ 3neKTPOA 
pa3pRAHHK8 C00AH 
HHTe c M, ycraHO· 
e11re 3830P M0)1(AY 
3110KTPOA8MH paa· 
pR.QHHK3 7 10 MM, 
npoeepHHre KoneH· 
"<!Tblil ean craprepQM 

npoeepi. re npaBl'lnb· 
HOClb M Ha,Q8JICHOCTb 
COS.Ql'IHSHMi1 8b1CO· 
KOBO/lbTHblX npoeo· 

) WI ..! .Q08, 0CMOTp11Ts CIB• 
"H38JllHraHHR 

I ... ' i..I 3aMSHl'ITe K3 
HeT 

Aa 

Opoao.Qa 
npaaMn.,HoM 

H•Ae•HO coe
AMH•Hw, Cl8'1M 

Mcnpa1Hw 

P11c. 59. ,Qe111rarenb He sanycKl111tc11 
YcrpaHl'lre HSMC· 
npaBHOCTb B KpblW· 
Ke MnM porope pac
noe.aen ... renR 

HaAe>ICHO "' npaeHnbHO C08.Ql'IHH• 
re e1>1coKoeonbTHble npoeo.aa. 
0411CTHT0 CB04H M yCTOH081'1T8 38· 
30p MelK.Qy 3nenpoi:;aMl'I cee""' 

Aa 

74 OrperynMp~TsMO· 
MIHT 38llCMfBHHR 
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If lpo1w_1i_i.·11J UllJVll Mi..1ti1y ftllt1~11)(111·1~1111 
~·" ~~ -

3uop HOpMnni11~ "V' Orpery11~pyi;;re 3a3op MB)l(Ay 3110KTPO· 
A3MH ce&+ei;; 

A11 
.-------~~--
01pery111•py>tre MOM11111 an:.1•11HHI!! 

PHc. 60 . .Qe1-1rarem. pt11'l<lliHJl l1t!yt t()il'IHUO Ha xonOCTOM XOAY 

3.2.4. AeMrornnt. UflOOrnoT HeycTOH'tMBO Ha ecex pe>KMMax 

Heyc10~•11-1on11 1m0011111111-1rarem1 6breaeT L13·3a: noepe)f(AeH1-1R BblCOKO· 
BOnb THblX npolJoj\(lfl I I 11.l! !nJ\(il!(I toro L1X C09Al-1H8HL1R co CB84aML1 L1 KpblWKOrit pac
npeAen1-1ro1111, L1.Jl!fl!lll!fH111011 (uOropaH1-1R) aneKTPOAOB 11n1-1 3aMacn1-1eaH1-1R cee-
4ei.1; aar PA~IHOll~ll iUl11 llC)j\I <lf)uHL1R KOHTaKTOB npepblBaTenR; He1-1cnpaeHocrn 
KOHAmtoinopnJ 1101moil'iflOH1<111 KpbtWKl-1 1-1n1-1 poropa pacnpeAen1-1TenA, a TaK)l(e 
He1-1c11pnu1100H1 iWMMY Ill 1 1pa 

Ha~1111ro t10i10llf)(HH10C 1~1 no cxeMe, np1-1eeAeHHOrit Ha p1-1c. 61. 

OCM11ip'11 
lljlllnr\pt. IO 11-
11 ~p1rn1.;(ui f' 

HeT 3aMeHHT0 flOBp0)1(A0HHb10 npoBOAa, Ja• 
l -.... ,............ J ~ "'1CTl1Te Hi1KOH0~Hl1K"111HaAB)l(HQ11X 33· 

- - I Kpen'1T0 

raHH~ 

I Her 11111.I 0~11c-nne, orpery1111pyi<re 111111 JaMeH11·, 
re Hepa601aio1J.111e cee~"' 

0CT<JHOBl1 re Jll111f. fl ffJllh I i:~;;\hO!l ., l1C.:• 
MOTpwre Kpbltll> y 11 jiDloifl fl ·--· -·. 

I A• 11111.! o~"'CTHTe KPblWKY"' porop, np"' Heo6xo-

3aM0Hl1Te KOMMyuirop, Tii> ~CJ• '_li01••_.4f1-l 
"'MnyJ1bCOB Ha nepewo111il o0"4!lf•o •:3 
He cooreetcrnyei _"o...;p_M_o_== 

A~1MOCTl1 3aMeH1ne 

PMc. 61 . .Qe1<trarenb pa<'><ltlliJ11111yt.111~111<111011.1 ncex pelK11Max 
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3.2.5. AeMraTenb He paaeMeaeT nonHOH MO~HOCTM M He o6naAa
eT AOCTaTO'tHOH np111eMMCTOCTblO 

Ae1-1raTenb o6bl4HO "nnoxo TAHe1 ' w:i- 3a: Henpae1-1nbHOL1 ycTaHoBK1-1 MOMSH· 
ra 3a>K1-1raH1-1A; 3aeAaH1-1A rpy31-1Ko11 1.1n1-1 ocna6neHL1A npy)l(lllH l.18HTpo5eJKHOro 
ilBTOMaTa onepe>KeHL1!13a)l(L1faHL1R, 1101-1cnpABHOCTL1 KOMMyrnropa, BCnSACTB~e 
Yero cpopMa L1MnynbCOB Ha nepnw11m1.1 Of>MOTKS KaTyWKl-1 3a>K1-1raHlllA He COOT· 
BSTCTByeT HOpMe. 

Ha cxeMe, np1-1eeAeHHolil Ha p1-1c. 62, yt<C\3aHa nocneAOBaTenbHOCTb no1-1cKa 
He1-1cnpaBHOCTet;1. 

npoeopbTe ycTaHOBKYMOMOllTP 3.W.-~if rl 
H'1R 

MoMeHT 3a>KHraH11M yi11111111a111111 l Her •I Orperyn"1pyi1te MOMeHT 33lK'1raHMR 
npa1111ni.1111 

Ae11rarenb pais0111l11-llUi>MOnbHO ) Aa •I He'1cnpnoHblM KOMMyrarop CAaMre e pe-
MOHT 

lhtr 

3aMeH'1T0 B nar~"'"''' ll(IClll"lAC/1"1T0/10 
ueHrpo6elKHb1'1. au101;:,, 1 onepell<eHHR 
33ll<"'raH'1R - e HP.M alttll\d lO)T rpy3HK'1 
"'11"' oc11a611"' npy*'""" 

P11c. 62 . .Qe11rarenb He paae11eaer nonHoiit 111o~HO· 
cm "' He o6na.QaeT .QOCTSTOYHOiit np"10M"1CTOCTblO 

3.3. YCTPAHEHME HEMCnPABHOCTEllt 

3.3. 1. npoeep1<a M YCT3HOBK3 MOMeHTa 33>Kttr3HlllR 

npoeepKa ~ YCTillfOBKa MOM9HTa 3a>KlllraHL1R Ha aBTOM06L1nAx A3rlK-2141, -
21412 c 5ecKOHTaKTI IOi:.i CL1CTSMot;13a)l(1-1raH1.1A npOBOAlllTCA TOnbKO CTpo5ocKonoM. 
OnA aroro CHa4ana OIC09AL1HL1T8 Tpy6Ky OT BaKyyMHOro perynATopa L1 3arnyw1-1Te 
ero, 3aTeM noAKn10Y1-1re crpo5ocKon K c1-1creMe 3a>K1-1raH1-1A nocne aroro 3arycrn
re ABWaTenb 1-1, ycTaHOBL1B 4aCTOTY epall.10HL1A KOneH4aTOro sana 1150±50 Mlo-lH 1 , 

HanpaBbTe CBST L1MnynbCHOl-1 naMnbt CTpo6ocKona 4epe3 CMOTpOBOe OKHO (Bbl
nonHeHO B KapTepe c1.1enneHL1R c npaBOl-1 CTOpoHbl no XOAY aBTOM06L1nR) Ha Maxo
BL1K B 30HY ycTaHOB04HblX M0TOK. np1-1 npaBL1nbHQt;1 ycTaHOBK0 MOM0HTa 3alKl-1ra
HHA nepeaA MeTKa (no 11anpaeneH1-110 epaU1eH1-1A KoneHYaroro eana) Ha 1.11-1n1-1HAPL1· 
YecKot;1 noeepXHOCTl-1 MaXOBL1Ka AOn)l(Ha COBnaAaTb c ycTaHOB04HblM BblCTynOM 
(pacnono)f(eH Ha Kaprepe c1.1enneHL1R cneea OT cMorposoro OKHa) Ecn1-1 M0TKa 1-1 
ebrcryn He coBnaAalOT, ro ocna5b Te rai1Ky 1.1aHrosoro KpenneHL1A ABT41.1Ka-pacnpe
Aen1-1renA 1-1 cnen<a noeopa41-1saritTe Kopnyc AaT41-1Ka-pacnpeAen1-1renA (He KacaAcb 
BblCOKOBOflbTHblX npoBOAOB), noKa M0TKa L1 ycTaHOB04Hbtt;1 Bbrcryn He COBnaAyr. 
nocne aroro 3aTAH1<1Te rat;1Ky 1.1aHroeoro KpenneH1-1A 1-1 coeAL1HL1Te rpy6Ky c eaKyyM
HbtM pery~ATOpoM AaT41<1Ka-pacnpeAen1-1renA. 
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3.3.2. npoaepKa A8T'4MICA>f1t1onpoAOl1HTOl1SI 

BHal.fane cH1o1M1o1re Kpb1w..;y H po1op pacnpeAen1o1renR 11 OCMorp1o1re Aar1.11o1K, 
oOpaUlaR BHlo1MQHl10 Ha l<pi)IHl(Jitlo1it i1eranei:1 lo1 OTCY'fCTBlo10 mo¢TOB. npoeep11Tb 
pat5orocnocot5Hocrb A8T"l11Kl\ M11 Mto c noMOUlblO 11HA1<1Karopa, cot5paHHoro no 
cxeMe p1o1c. 63, a. noAKnl(J'll11(J roJlOAKY 8 lo1HA1o1Karopa K pa3b0MY AaT"tlo1Ka-pac
npeA0m1TenR 1o1 coeA11H11r{I Kf11.)MMbl 1<1HA1<1Karopa c 1o1cTOYHl1KOM n1o1raH11R 12 B. 
Ecn1o1 np11 epaUleH1111 Ra11n HlflltHKn pacnpeAen11renR or pyK11 KOHTponbHaR naMna 
1 6yAeT M1o1raTb, TO llftTll\11( ~1[ 1 lfJ.l60H. 6onee TO"iHO MO>KHO npoeep11Tb AQT"il1K c 
noMOUlblO eonbTMerpl!, non~ 11ioYeHHoro no cxeMe p1o1c. 63, 6: noAKntoYator 6a
rapeto, pes1o1crop l . 3 KOM H np11 epaUleHH11 eana AaT"i1<1Ka CH1<1Mat0T n0Kaaa
H1<1S1 BOnbTMeTpa. Blll)iitMi\ ypoH0Hb lo1Mnynbca AOn>KBH 6b1Tb HB 6onee, "iBM Ha 

:l II 5 6 

II 
I/ J /( • 

I 

7 8 
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I I 
I o 

1 I L 1~3 -·r; 
·-·-L-. -,oo.!: 
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4 't 

9 148 
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2 

6 

PMC. 63. npoeepKB Jl19101)01t11QIQ Ml'!KponepeKOI04BT00Sl AQT'll'IKB-pacnpeABOl<ITBOSt 
a. c nOMOUlblO llH.(lllK810pa; 1 ~(llllpt)tli,llAH MMna A 12 3 Br. 2. rpaH311CTOP KT8166 11011 KT8146; 3. 9. 
pe311crop MJ1T910 OM, 4 • l)(l)l!Oll•jl MllTJlO OM, 5 • cra~11n11tpoH A814A, 6 · KOHABHCarop KnC 1 6800, 7 
• KOHAOHC3TOp K53· 14 2,2 MK X 20i), !l ' r>ltJMlM; 0 • AOllblMOTJ)OM: 1 ·A3T"lllK·pacnpe11en11rem., 2 · pa3beM 
AST"lllK8·pacnpeAOn11renA. II. U{ll~llliCH l~llllOM, 1 • pl!.JbCM AST"lllK8·pacnpe11en111enA; 2. Jl8T"lllK·pacnpe· 
Aen11renb, 3 • wropKa, 4 p<J:111c1op., O • (!{q11miorpncjl 
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3 B MeHbWe HanpR>KBH11R n1o1raH1o1R, 
a H1<1>KH1o1i::i - He npeeb1warb 0,4 B 

nonHylO KaprnHy pat50Tbl Aa 1•111 lu 
Ka (aneKTpoHHoro M1<1KponepeKnt0YA· 
ren11) naer ocuttnnorpaqi, noAKflto· 
l.f0HHblCi no CX9M9 plo1C. 63, 8, npo• 
eepKa Mlo1KponepeKn10Yarens1 CBQ• 

Alo1TCSI K Ha6n10ABHl1RM Ha 3Kpt!H$ 
ocu11nnorpacpa 1o1Mnynbcoe AaT'llo1KA 

ftM 
6tPAHUU ypfJltHb t,,,,,, 

np1o1 epaUleH1o11-1 wropK11 (poropn) 1o1 

11aMepeH1o110 napaMerpoe 3T1o1x 1<1M· 
nynbCOB. 

BpaUleH1o1e wropK1-1 3 Aar•11o1Ko 
pacnpeAen1o1renR ocyUlecrenRercR 01 
3Jl9KTPOABlo1rarenR (epaUl0Hlo18 MOll(• 

a'~ · 1 ~ ' 1 
as \ II \ I Hu11rHuu 

jpfJltHt 

II.I I~ 11 11 

Tv t 

l'Mll, 114' Ocu1-1nnorpaMMa H3M0H&HHS! BblXOll· 
ll()f() ltlllllllll4<BHHSI sneKTpOHHoro MMKpoBblKnlO· 
11!1!01111 

HO npolo13BOA1o1Tb lo1 OT pyK1o1). K K110MMf1M 1>M1,0Ma 1 Mlo1KponepeKnroYarenR 2 
noAKnt0Y1o1Te 11croYH1<1K n1o1raH1<1H 11001 omu101 o '10Kt1 1-1anp11>KeH1o1eM 9 ... 14 B 1o1 

oc1.1ttnnorpaqi 5. Me>KAY KneMMoiil •,,," i1 Cj)OJIHQ~ lillOMMOCi noAKnt0Y1o1re pe31o1c
rop 4 conporneneH11eM 1 O KOM 

BKnt0"i1<1Te aneKTPOA611rATfHlh 11 1ttt 1ml3nM11111,1>< •mcrorax epaUl0Hlo1R RKop11 
3Jl0KTPOABlo1rarenSI Ha 3KpaHe OCi1l1nf10flifl{j1t1 !ICICllllOABHT0 lo1MnynbCbl, Bb1pat5a
Tb1Ba9Mbl9 Mlo1KponepeKnto•t(f10fl•]M, CllOpM(I 11MllYJlbCa AOn>KHa COOTBeTCTBO
BaTb 11so6pa>KeHH0'1 Ha p11c::. 64. Onow1111<1110~11i1111n 1 •• ., 1o1 eb1KnioYeH1o1R t • .,.,, Aon
>KHo 6btTb He 6onoo 0,5 MtiO. llopx1111i; yf)o110111, 1-1Mnynbca He 6onee "ieM Ha 3 B 
MeHbWB Hanp11>Ke111o111 111o11t11111n, 11 11111to1111-l - Ha AOn>KeH npeBbtWaTb 0,4 B. 
CKBa>KHOCTb 11MnynhOll Q JIOlll!illll Ob11hlJ11po11onax 3:t25%. 

Ch'I' /'I 
H --_ f }. 

rAe T" - A111<1Tenb1toc lb 11011<1'iOCK<.111 e11111111qh1, 
T0 - AJllo1T9nbHOClb llOl W·•IJGKOI o Hym1 

HapyweH1o1e napaMe1po11 11i,1xo1111oro c1o1nm11.1 1o1 yeen1o1YeH1o1e CKBa>KHOcrn 
Bbl3b1eat0r HapyweH1o10 pa6011,1 rpaH311c1op11oro KOMMyraropa 11 nepet501o1 e 
pa6ore AB1o1rarenR "1a-sa yaen11"ieH11R CKBa)f(HOcrn npo11cxoA1<1T neperpee KOM
Myraropa 11 KarywK1o1 aaJK1o1raH1o1R, a 1o13-3a yMeHbWeH1o1R - nponycK1o11-1cKpoo6pa-
3oeaH1o1R. B cny"iae orcyrcre1o1R Bb1xonHoro c11rHana Heo6xon1o1M0Ci cpopMbl Ha 
3KpaHe oc1.111nnorpacpa 1-1n1o1 HapyweH1o1R ero napaMerpoe M1o1KponepeKnt0Ya1enb 
nOAJ1B>Klo1T 3aMeHe. 

Heo6xoA1<1Mo yY11Tb1earb, YTO 11aMepeH1-1R nn11renbHocrn epeMeH1o1 BKJllO"ie· 
Hl1R t,.,, lo1 Bp9M9Hlo1 Bb1KnlOYeHl1R '····"' MO>KHO np01o13BOA1o1Tb TOnbKO Ha "iYBCTBlo1-
renbHblX oc1.11o1nnorpaqJax, Ha Apyrnx >Ke 11Mnynbc 11Meer no"irn npRMoyronbHYIO 
qJopMy, "iTO sarpyAHMer onpeAeneH1o1e napaMerpoe M1<1KponepeKnt0YarenR, HO 
Aaer B03MO>KHOCTb nposep11rb ero pa6orocnoco6Hocrb. 

3.3.3. CHsiT1o1e, pa36opKa, c6opKa H ycTaHosKa AaTYHKa-pacnpe
AenHTe11si 

.UnR CHRTlo1R AaT"ilo1Ka-pacnpeAemnenR OTC00Al1H11T9 npoBOA OT BblBOAa 

.. _ .. aKKYMYilRTOpHoi::i 6arape1o1, aaTeM, epaUlaR KOJ19HYaTbli::i ean no "iaCOBOCi 
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cTpenKe, cosMecrnTe ycTaHono•tHyt0 M0TKY Ha o6oAe BeAyll..lero wK1.1ea KoneH
YaToro eana ( eropyt0 np1.1 011:•1010 no HanpaeneH1.1t0 epalJ..lSH"1R KoneHYaToro 
eana) c ycTaHOBOYHblM np1.1imnoM Ha H"1>t<He'1 KpblWKe pacnpeAen1.1TenbHb1x 
wecTepeH. np1.1 3TOM nopulOHh 11epaoro l..l"1n"1HApa (cY1.1TaR OT nepeAHetii YacT1.1 
AB"1raTenR) HaXOA"1TCR H llOl)>Hll,~ MElpTBOlll TOYKe B KOHL.le TaKTa C>t<aT"1R "1 o6a 
KnanaHa 3aKpblTbl. noclifl (tl(tl'Q 0 IC00A"1H"1Te OT AaTY"1Ka-pacnpeAen1.1renR npo
BOAa 1-1 eaKYYMHb1"1 wnl\111 ( 111y<)Ky). OreepH1-1re ra"1K1-1 KpenneH"1R 1-1 cH1.1M1.1Te 
KpOHWTSlllH KpenneHlllSI 01.11;t')K1111on1.THblX npoBOAOB "1 AaTYl-'IK-pacnpeAen1.1renb. 

Pa361-1paercR Aal'ti.11\ pnn1pono111-110nb e cneAyt0L1.1eM noORAKe (cM. p1-1c. 53): 
CHRTb KpblWKY 8, poi11p 0 H llOpOIOf)Oj'\Ky (3aU\1"1THbl"13KpaH) 5; 
orcoeA"1H"1Tb nuy Ol liOflih1)!(110~1 ru111r;rn11i.1 9, orsepHyTb B"1HTb1 KpenneH"1R 

11 CHRTb eaKyyMHbl~ 1>ory1111 HJp 
ornepHyTb Bt.1HTI ii I\ j)flllnrn 11111 11 Cl mi lJ lttJl101\A"1>t<HylO nnacrnHy 10 B c6ope c 

M"1Kp03fl0KTPOtHllJIM r1upm1111011RHJn11M ~ 11 110/11111)f(H0"1 nnacrnHoiil 9; 
CHRTb npy>1<.1.111y o .M.~Y<l. rr!11 'IG, y1111111111; un11~n 17 1-1 CHRTb c ean1.1Ka MY<t>TY 111 

peryn1-1pooo•ui1.10 llltH1t'i1.i1 
. Bblt1yii. "13 KCJl)nyrn 1'101\11"11\ 1(4 (l 1l011lp00f))flllh1M perynRTOpOM "1 wa1'16aM"1. 

Co6111pM1CJ1 l\OFl~ll\ flil(llf)l]Hl'.!ll"110nlJ ll oOplllllOM 110f)l1AK0. np1-1 3TOM He· 
o6XOA"1MO ()~00rt0'11Hl1 llOHOOflOM fl(JI y111.1pi11lO'll ll1!1( llJC\~6 oceeolil CB060AHb1tii 
xoA 011n1.1Kn 110 Oonoo 0,3e MM 

Yc1rn100Kr111m11"1KO fJi1CrtflOH•)111<1rcnR Ha A131<1ra10111, :ocy111or.111nRercR ronbKO a 
OAHOM I 1(lJl())t(0111-1"1 l)(llll1Ktl. tlo:noMy nepeA ycTaHOOKOlii nooeptt111 e Banl-1K A8TYl1Ka
P<1Crtponcm1101Hi 1c1i<, •11001.1111w1i,1 Mycprbl aan1-1Ka HaxoAW1"1Cb npoT"1a na3oa pac
npo~1e11111 ro111i111XO Ufilli'.i. 3f1Tl'M ycrnHoe1-1re Aa'T'1"1K·pacnpeAe111-1renb a Kopnyc np1-1-
BOAa pacf1prJJ1nm11onri tl:l T\fHll ill One, npeABap1<1renbHO HaAeB Ha XBOCTOB"1K A8TYt.1-
Ka·pacnpenomno1111 yru10·11111!t)llbllOO KOnbL\O. npoeepH11Te Banll1K pacnpeAen1-1renR 
c nOMOU\LIO J>Ol(lp,1110 COllMl)ll(OI MH UJ"1fl0B MYCIJTbl c na30M BaJ1"1Ka B Kopnyce np11-
BOAa pacnpeno111-1101111, ltf)l.1 OlOM JXHOPAOn>t<eH HaXOAi.1TbCR nporna Hl13KOBOnbTHO· 
ro BblBOAa Yc1ru1om110 Kf)(J11111H?tii11 K1)0nneH11R npoBOAOB BblGOKoro HanpR>KeH1<1si. 
3aKpen1-1Te Kpo!HllTO~I 111 ff\Plll1K·p11CllpeAen11Tenb raiiiKaMl-1, np111C00A111Hl-1Te K BaKY· 
YMHOMY pery1rn1opy lllllaftr (1py6Ky}, K rvn•MKy-pacnpeAen1-1Tent0 nOAKnlOY"1T0 npo
BOAa HaKoHel.I. n1>o1K·pul0 111 01p<iry111.1pyiii1e MOMeHT 3a>K1-1raH1-1R 

3.3.4. npoeep1<a f)a60TOCOOC06HOCn1 KOMMyraropa 36.3734 

··1 ~/(t1 ; · - f + ~. _s;-Y·~~-~ 

P11c. 65. npoeepKa KOMMYTllJOµl1 
1, 2 BbU<llD~aren~. Kf1. KOUlpolihHnR 11i1Mna 
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noAKnt0Y1-1Te KOMMyrarop no cxe
Me p11c. 65 K aKKyMynRTOpH01'1 6aTa
pee "1 BKnlOYl<ITe BblKnlOYaTenb 2. np~ 
3TOM naMna Kn roperb He AOn>KHa. 
3areM 0Knt0Y1-1Te Bb1Knt0YaTenb 1. 
Ecn1-1 naMna np"13TOM 3arop111rcR, To.• 
KOMMyraTop 111cnpaeeH. 

3 .3.5. PeMOHT KOMMyraTOpa 

He111cnpaBHOCTb KOMMyTaropa 
MO>KeT 6b1Tb Bbl3BaHa KaK BblXOAOM 
1113 CTpOR ero 3neMeHTOB, HapyweHt.1-

eM C08A"1HeH111tlt, TaK 11 HerepM0T"1YHOCTblO KOpnyca, "13·3a Yero BHyTpb KOMMY· 
raropa nonaAaer onara, o0pa3yR napa31<1rHb1e TOKonpoaoARU\"1e nyr1<1, n o3ro
My npe>K.Qe. YeM npoaop~11i. 111 3ilMP.H.RTb 1neMeHTbt KOMMyraropa, nonpo6yi:ire 
BOCCTaH08111Tb ero pn6o TOCllQCOfil IOCTb npornpKotlt Hacyxo nnaTbl KOMMyTaTO· 
pa c 06e1<1x croprnt. r:cn1-1oro111) llOMO>Ker. TO o6parnTe BH1<1MaH1<1e Ha aenw·rn· 
Hy HanpR>t<0H"1SI 11[1 '11'11!0110 KCI IYllll("1 M>11"1raHll1.R, COeAt.1H9HHblM c Bbl BO.QOM "1 
KOMMyraropa. 11 MOMCllT 3~11YCK8 flllt.11'nT0nR Ecn1-1 3TO Hanp.R>KeH1<1e COOiBeT
CTByeT HanpRit<010110 Oo1>rnnol.1 co1111, '10, Ct<opee acero, Bb1wna 1113 CTpoR ynpaa
nRt0ll..laR M"1KpocxoMl1 l\iJMMy111ropn. B KOMMyraTope 36.3734 a 1<a•1ecree yn
paenstt0~e~ 1<1cr11)1111nyorcn 010•1ecrae~tt1m1 M1-1KpocxeMa K1401Y,Q1, a a KOM· 
Myrarope 3620.3734 • 11Mrioprnm1 M1-1KpocxeMa L497B . .Qn.R onblTHoro paA1<10-
nt061.1rensi 3aMBHl-11b M111mooxeMy He cocraanReT TPYAa. HO ecn1-1 Bbl Hl<IKOrAa 
He BbJna1<1aanJ11 MJllKflOCXOMbl "13 neYaTHblX nnm, nyYwe nonpoc1.1re 3aMeHHTb 
M"1KpocxeMy 0111i1111oro c111)111-1an1<1cra. 

Ecn1<1 aenw·it.11111 11m11Ht1KtJH1<1R Ha BblBOAe KarywK1<1 3a>t<J11raH1<1R, coe,QHHeH
HbJM c BblBOAOM .. , .. KOMMyraropa, Mana TO, Yall.le acero, np1<1Yt.1H01il 3TOrOMO· 
>KeT 6b1Tb npo6o'1 flf)OKllO{IK"1 BblXOAHOro TpaH3"1CTOpa "1flll1 npo6oti! 3MJllnep
KonneKTOpHoro 11opoxo11n 1 paH31<1cropa. 

0TMeT"1M, Yll) I) KOMMyrarope 36.3734 ycTaHoaneH OTeYeCTBeHHblM rpaH-
3"1CTOp KT848A, C11J KOMMyraTope 3620.3734 - "1MnopTHbtt1 rpaH3"1Crop BU9312. 
06a TpaH3"1CTOPO 11MCK'll nea BblBOAa (PJllC. 66, a) - 3M"1TTep (3) 11 6a3a (6), a 
KOnneKropaMH (K) C/ly>Kn r KOpnyca TpaH3111CTopos . .Qrrn npoaep1<1<1 1<1cnpaeHoc
r1o1 TpaH3"1CTOpa llY>tl!IO llhlnaRTb ero 3MJllTTepHblM BblBOA (3Mt.1TT0PHblti! BblBOA 
nerKo onpe.Qensio1m1 no ron~111He nOAXOARU\111X K HeMy TOKOnpOBOAR~"1X nyreill 
neYaTHotii nnaTbl - {•HJll ~111ay111renbHO TOnu.te, YeM ToKonposoAR~111e nyrn, noAxo
AR~Jlle K 6.a3e rpn11;:i111c1opa) Bb1naRs 3M11rrepHbtlil Bb1BoA. noerop1<1re npoaep
KY Benll1Yl-1Hbl HllnpmKOtt1'1R Ha BblBOAe KaryWKt.1 3a>t<1-1raH11R, COeAHHeHHblM c 
BbtBOAOM "1" KOMMYlil lOpa. np111 ~ycKe . Ecn11 HanpR)l(eH1<1e no-npe)l(HeMy 6yAer 
Mano, TO HY>KHO 3llM(\11"11b npoKna,QKy nOA rpaH3111CTOPOM (npoKna,QKy TOnlt.1111· 

----='--- ... 

a :?G 

60JfOWOe 
co11pomu8JfeHue 
r.epexoao(J 
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.;1c-,,I,, 
MO/foe 
conpomufJ/leH11e 
nepcxoiJoB 
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P11c. 66. npoeepKa 111cnpaBHOCH11paH3111CTOpa 
• ' pacnonOll<eH~e BblBOAOB TfklH~~CTOpa: (>. npoaepKa nepeXOAOB TpaHa~cropa B npm.10M J1anpaMeH11H 
h • npoo~pKa nepexo1100 rpaH3HCropa B o6paTHoM tt~np;mneH~H 

I• '.• 1,,r11:11111~)0011y,1ooaHHt' <tttruM •.'\\<K'\ffll't• 
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11011 0.00 0, I c; MM MCJ)f(1t01Jh1po:in11. 1.13 cnt0Ab1"MycKoB1.1T"1.1n1.1 CnM-1 ), a ecn1.1 
1w11pr1)1(rJ11111) noiipacnJJ no norn1•11-1Hb1, paBHOi.1 Hanpsi)l(eH1.1t0 6oproBoi.1 csrn, 
10 11y>11110 11p(1aep1-1rb 1-1c;111mm1oc1 1. rpaH31-1cropa . .Qnsi sToro TscTsp B ps>1<1-1Ms 
-OMM01pa nOAKntOYt.-ne 1100•1opo11Ho K 6a3e 1-1 3M1-1nspy, 6a3e 1.1 KonnsKTopy, 
~M1-11 rnpy 1-1 KonneKropy (l)iiC 66, B). Ecn1-1 TecTsp nOKa3blBasT pa3nl-1YHOS 
(» 30·50 OM 1.1 ., 0',5 • 2 MOM) c.:onpornsnm11.10 OAHl-1X 1-1 TSX )l(S nspexoAOB npf.1 
3aMeHS MSCT npoBOJIOll IOOIOpa, TO TpilH3"1CTOp f.1CnpaBSH. Ecnf.1 )l(S conpo
Tf.1BOSHl.1R nspsXOAOO CYILIOCIDSHHO OTn"1'1ilKHCR OT yKa3aHHblX 3HaYSHf.1i.1, TO 
TpaH31-1CTOp MO)l(HO C'MHllh H9"1cnpaBHblM B noAo6HoM cnyYas HS"1cnpaBHo
cTblO KOMMyTaropa JHJflflf) tcsi BblXOA f.1:3 c.:1pm1 Apyrnx snsMSHTOB nsYaTHoi-1 
nnaTbl. OnpeAsnsierc11110"1cnpaBHb1i.1 sneM1;111 r 06btYHO no BHSWHsMy B"1AY· Ecnf.1 
Hf.1KaKf.1X RBHblX np1.1J1t1\WB BblXOAa f.13 ClpOH MSM9HTOB HST, TO BHaYans c 

noMOfl1blO TecTspa npoaP.pRIOTCR cTa61-1n1.11 po11 "' A"10Abl ( c Bbtnaf.1BaHf.1SM Bbl· 
BOAOB), a 3aTSM "'ocranbHblS 309MSHTbl, 

3.3.6. EcnH B nyrn OTK33ana CHCTOMO :l<l>KHraHMSI 

.Qnsi nOAOOHblX cnyYasB )l(enaTenbHO "1M01 h 11 t>ara>KH"1Ke asap1-1i-1Hb1i.1 Bl-16-
parop. B"16paTop Bb1nonHRST ponb npepb1H~1T0/1r1 10~ 1nspB"1YHoi.11..1snf.1"' npsA
cTaBnsisT coooi-1 06b1YHos sneKTpoMarn11111u)O po111), pa3Mb1Ka10fl1"19CR KOHTaK

Tb1 KO l<)l)Offl 111yHrnpoBaHbl KOHA9HCaTopa
Mf.1 (pl-1C. 137). 1;1tarOAapR 3TOMy npf.1 noAa
Ye non1C>11t111c11 o HanpR>K9Hf.1R Ha pene sro 
KOHIOl\11,1 l)Ci JMhlKiHOTCR "'3aMblKatOTCR c 
onpeno111)tt111)~ l tLlcroroi-1. B aBTOMara3f.1· 

3 "-· 3 

PHc. 67. CxeMa aeapH~Horo e1111Sparopa 
1 OOMOTka 3nCKlpOMarHHTHOro pene THna 

PC525 HnH 11.3747, 2 iln3Mt.1K1t10IJlHe KOH· 
T8K Tbl pene: 3 . KOHACHCa IOPbl 

HaX llPOH~lt()li]JI £1Bap1-1i-1Hbl9 B1-16paTOpb1 
npOMbllllnOiillO(O "13rOTOBnSH"1R, XOTR 
MO>KH(> C001)1'i1h lllol(jpn top caMOCTORTSOb· 
HO, "16t1c111hl!y11, Hnnp1.1Mep, pens PC525 
f.10111 11.37•17 

£1111111011t<111Q~10111-1R ll"16paTopa (npf.1 OT· 
Ka3o KOMMyl a 1 opn 1-1nf.1 11aTY1-1Ka-pacnpe
ACm11a11n c1.11:10Mhl 3a>K111raH1-1R) cHaYana 
OTKn101 il-1 IO 8flXX, CHRB npOBOAa C Mf.1K· 
p0Bb1Knio•1n rorrn ~nxx"' cosA"1H1.1B 1.1x Ms
>KAY co6oj;i, II OnteM OTC09Af.1Hf.1T9 npOBOA 
OT BblBOA<l "K" l·\31ytUKl-13a>K1-1raHf.1R"' nOA· 
KOIOY"1T9 llblllO/I auap"1j;1Horo B"16paropa K 
BblBOAY ''K'' Kil TYUIKlll 3Cl>Kl-1raHf.1R. 

rnaea 4 

3nEKTP0060PYAOBAHHE3nxx 

4. 1. YCTPO~CTBO 

np1.1 AB"1>KeHt.11-1 aBTOM06t.11111 B IOPOA9 ABl-1raTenb AO 25% Bp9M9Hlil pi"l60TaST 
Ha np"1HYAlllTenbHOM xonocioM xony, KOrAa KoneHYaTbii:l Ban AB"1raTens:i Bpafl1a· 
9TCR 3a CYST KlilH9rnYecKol1 (•I 1op1 1.11-1 OBTOMo61-1ns:i ( aBTOMo61.1nb AB"1>K9TCR c BKnlO· 
YSHHOi-1 nepeAayej;i "'01r1y11101 111oi1 nc11anb10 ynpaBn9Hl.1R APOCCSnbHOi.1 3aCnOH· 
Koi-1). Ha np1-1HyA1-1roni,1toM XOllOCH>M XOAY ABlilraTenb pacxoAyeT ronn1.100, He 
BbinonHRR none311yio pr1~{11 y, li o po:iy11h rare 6btCTporo 3aKpbiTl-1R ApoccenbHOi-1 
3aCnOHKf.1 roplOYMI CMOCL fll~J~(i(Soro111norcR !'! TOKCf.1YHOCTb OTpa60TaBWf.1X ra-
308 YB90"1YlllBa9TCfl , /111Jl Clllll)l(Qltt.1R pacxo11a ronn111Ba 1-1 CHl-1>KeHf.1R TOKClolYHOCTl-1 
0Tpa60TaBw1-1x rnsou 11,1 coapcMe1111i..1x llBTOM06"1nRx ycTaHoensH 3KOHOMatilasp 
np"1HYAf.1T9nbHOro XOll<)Ctoro XOAa c sneKTPlll'l9CKOi-1 ClolCTSMOi-1 ynpaeneHf.1R. 

8nsKTpoo6opym11nH111e 3KOHOMai;1Jepa npf.1HyA1.1renbHoro xonocroro XOAa 
BKnlOYaeT B ce6H (}nm: ynpaBneH"1R, 3neKTpoMarH1.1THb1til KnanaH 1.1 KOHf..ISBoi:i 
BbtKnlOYaTsnb Kap610prnopa (AaTYlllK·Bf.1HT f.1nf.1 M111KpOBbtKnt0YaTenb). CocraB 
nplilM9HRSMblX Ha flfllOM061-1nRX YCTpOt.1CTB 8nXX nplilB9A9Hbl B Ta6n. 7 

Pe>K1-1M npf.1HYfll-1TOnbHoro xonocToro XOAa xapaKTsp"1ayeTcR ABYMR npf.13Ha
KaMf.1: 1) Yacrora upnfl1eH111si KOneHYaToro Bana AB111raTenR 6onbwe YaCTOTbt 
xonocroro XOAa 111 2) npoccenbHaR 3acnoHKa Kap6ioparopa 3aKpb1Ta. V1Hcpop
Maf..1"1R o YacTore npau1eH1.1R KonsHYaroro Bana AB"1raTsns:i nocrynaeT B 6noK 
ynpaBOSHlllR 8nXX (p"1C. 68) C AaTYl-1Ka, B KaYSCTBe KOTOporo l-1CnOnb3yeTCR 
nepB"1YHasi o6MOTKa KilTYWKlil 3a>K111raH"1R, a "1HcpopMa1..11-1R o 3aKpblTl-1"1 APOC· 
cenbHOi-1 3aCnOHKlil. c KOHf..leBoro BblKnlOYaTens:i (Mi-1KpOBb1KnlOYaTensi 1.1n1.1 AaT
Yf.1Ka·BlllHTa) Kapoiopa ropa 

Tal5ni.H1a 7 Cocrae 3neKrpoo6opyA0BaHHR ::inxx 
-
ABTOM 06 111n111 

HaHMeHoeaH111e "MOCKBlllY,.-4121113, 
A3nK-21412c A3nK- 21412 c 

. 
ap1116opoe " M0CKBlll'fu·2140, A3nK-2141 

111)1( ·21251, KapoioparopoM Kapoiopa TOPOM 
1!1>1<-2715, 111)1( . 2126 "ConeKc' '030H" 

6noK ynpaeneH111R 25.3761 252.376 
503761 502.3761 (1412 3733) 

3neKTpOMarn111rnb1ill 
1902.3741 1902.3741 28.3741 19023741 K!lanaH 

MHKpoBblKnlOYaTenb 421.3709 421.3709 - 421 .3709 
AaTYHK·BHHT - - + - -Ii' 
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PHc. 68. <I>yHK~"10Ham,1tiill l)Xt•Mil anxx 

np111 omycKaH111111 nona111.1 aKceneparop1111cnonc 1mHJ11opeKnt04eH1.1R KOHTaK· 
ros KoH1.1esoro ai.1KJ1K)•unenR Kap6t0paropn Onrm y11poB11eHV1R ::inxx Bb1pa6a
Tb10aet c111n1a11L>1 ynpaaneH1.1R aneKrpoManM 1111itM (UliQK1ponHeBMarn4ecK1r1M) 
KJlanaHOM 110flll'tlr1 1011/lL.'IBa B 3aBlllClr1MOC!L.1 01'l1trlfH[ll11pa~eHlllR KoneH4aTO· 
ro sana AB1r1r nror1R Ecn111 4aCTOTa spa~eH1r1H Ko11111Ptt1to1 o aana sb1we 4aCTOTbl 
xonocroro XOJ1il, To 6noK ynpasneH111R CHHMnOi 11nnpm..;1)H1r1e c aneKTpoKnana
Ha, 111 nOA<l'lfl ronmrna B AB1r1rarenb npeKp111qnti ll 11 I lp111 :1TOM 4aCTOTa apa~e
HlllR KOOCH'U:l!Of O aana CH111>KaeTCR, lr1 , KOrAa Ollll (, ltHIOl Ml!HbWe 4aCTOTbl xono
croro XOAa, 6noK ynpasneHJ.1R noAKnl041r1T 111111p11.+v111110 6oproso~ cern K aneK
rpoKnanaHy. n0Aa•1a ronn1r1sa B0306HOBIHCn, ~ '!liLIO'lll apa~eH1r1R KoneH4a
roro eana aoapacrer np1r1 4acroTe 6onbu10 LfU\ IOH•t 11011ocroro xoAa 6noK yn
pasneH111R CHOBa OTKnl041r1T 3/10KTpOKnallflt t, 1 lfl!iillll I;, ll<JB rOpReTCR. nep1'10Alll· 
40CKOe OTKnlO'l0HL.10 no,l\a4L.1 ronn110a B Jll)M Jlllllll1MO Clill)l(aeT paCXOA 6eH311l· 
Ha Ha 2 ... 3%, a TOKCl'14HOCTb OTpa6oTaBIUl'1)( l1i"Hll! YMtl llblUaeTCR Ha 15 ... 30%. 

np1-1 Ha>1<n111111 Ha neAanb aKcenepaT<?PO l\OiWJt.;fi,1HOH11eaor60b1Knt04arenR 
Kap6t0paropa nepAKnt0Yat0TCR raKlllM o()p{l~UM, 111 u ltil :ineKrpoKnanaH 6yAeT 
nocroRHHO no1-1rtBa1 bCR HanpR>KeH1r1e 6oprooo1; t ti 111 Ton1111no np1r1 3TOM 6yAeT 
nOABB8TbCS1 H03.'.lBl'1CL.1MO OT 48CTOTbl apa~Oli~Hi l\lillllltllfi l(H 0 Bana AB1'1raTenR. 

B Ka4ecree n1.n•1111Ko0 nono>KeHlllR s1porn1i111>ttt11-1 °1t1CflOHt<1.1 11cnonbay10TCR 
Mlr1KpOBblKnlO'la1en1. (p111c. 69a), a B an10MoOm1nx N·lllK·21412, ocHa~eHHblX 
Kapf519paropoM "ConeKc" - ABT4111K·Bl-IH I (p1.1c, Q!), (i) I lu !IU rQM061r1nRX "MOCK· 

6 

2 3 

PHC. 69. Pa3M0U10H"10 A81'1"1K0ll r1onO)l(0H"1ll npoccenbll0"13i1C/l011K'1 I 

a MHKpoBbtl<JllO"laren~ 421.370\J, Cl II·• T"lllTKa·BHHTa 1 orpaH1o1'!Hre111. ~ona J)l.1'-lam npocccnb11b1x 30cno~ 
HOK: 2 - pbt"lar np1-1eo11a JlfX•CCllflbllhlX IJilCflOHOK; 3. pbl"lall<OK MllKP<Jlll>IK/TIO'I~ ll)f1W , 4 . MHl\llOBbll<JltO"laTenb: 
5 • BHHT KpenneHHM 

84 

II 

6 

P11c. 70. np1-1Hu1-1n111anbHbl0 CX0Mbl 6noKOB ynpaene~ilolll snxx· 
a . 6Yanxx 25.3761. o- 6YSnXX50.3761 ; 

+ 

A 1 • MHKpocxeMa K425HK2,A2·>AHKpocxeMa K42SHK1: c 1 K73·9-100B·O,15 MK<!>; C2·K22·5 M470·470n<I>; 
R1-C2·29 B·0,125·0,129 KOM, R2·MnT·0,125·3.3 KOM, K3·Ml1T-0,125·1,6 KOM: R4·Ml1T·0.125-8.2 KOM; 
R5,A10-MnT·0, 125·100 KOM, A6·MnT·0.5-5fiO OM; VD1,VD6-)l814r1; VD2,VD5·KA5226; VD7,VD8·KA5226; 
VT1 ,VT5,VT6 (DCKeMO 6), VT7 KT3156. VT2,VT3·KT203GM; VT4·KT31026,VT6 (BCXeMe ~).VT8·KT814r; 
51· MHKpOBbll<JllO"laTenb; S2· l)aT'IHK·BllllT'. 1· KarywKa 30ll<llTraHHR; 2- :ineKTPQllHBBMOKnanaH: 3· 3neKTpo· 
MarHHTHbl~ KnanaH; nonoll<eH11a BblKOIO"larene~ S1, S2 noKa38HO np1o1 omyL11eHHO~ neAanM ynpaeneHM~ 
APQCCBObHOH 30COOHKOM 
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Bw·i" 11 ltl)K np11MeHRt0TcR AB<l 1~ma 6noKoa ynpau11011~11101 IXX "l0Tblpexwrb1pb
KOBb1tii 25.3761 (252.3761) 11 1.lOM11WTb1pbKOUll1'1 GO 37(i I (502.3761 ). 

<l>opM11posaH11e c11rHar1ou VJ1J.lCIBneH11R :':lllOKTJlOMr1111111!11o1M (sneKrponHeBMa
TIA"lecK11M) KnanaHoM s o60i1>< 6noKax ynpn11110111111 npm1cxon11r OA11HaKoso (p11c. 
70). npill aaKpb1rotii Apoccor1i,11otii aacnoHKe 11M11yn11p1;1 il[1111l11iKeH11s:i, nponop4illo
HanbHbie "lacrore spaU1ornrn KoneH"laroro mum, nor.1ynruo1 c nepsw·iHo~ 06Mor
K11 KaTyWKl1 3IDKl1faHl1fl 1 YOpe3 M11KpocxeMy /\_I iii' 111\0JI nonynposoAHlllKOBOro 
K!llO"la, co6paHHOro H:-t I pm 1311CTOpax VT1 11 v rn Lio l!JJOM~ i:ietiicTBl1R 11MnynbCa 
KntO"l 01Kpb1saercs:i ill KOi 1w.111carop C1 pa3g~ll(tl11.1f II [I. nr1y~ .1x Me>K.Qy 11~nynbCa
M11 KOHA6HCarop C1 3[1l)ll)l(a.e1cR. BpeMR allpli/10 . LI ( !IDJlODHenbH~,.~ HanpR)f(e; 
H11e Ha C1 ysen11Y1111no 1¢11 o yMeHbWeH11eM l frtCfo11.1Ill1rnwl11111R KOneHYaroro sana. 
np11"lacrore6onbWO 'i;:1c1orb1 xonocroro XOAl\ hdllp1Ut.r11111011a C1 Mano, rpaH311-
cropb1 VT3, VT4, VT5, VTG 3aKpb1sat0TcR 11 tti'l llllNi tp• •MnnmHb1tii (sneKrponHes
Marn"lecK11tii) K!la11a11 HanpR>KeHille He noAaoion t<111m1111::tw<pb1saercR11 nOAaYa 
TOnn11sa npe1<pa111no1cR. Yacrora spa111eHl1Sl 1<onn1 llf,I fl1f0 f1;111a naAaer. np11 Yac
rore M6HbWI~ 'lllClOTbl xonocroro XOA8 KOH,QOll011f11J1 Cl 110 BpeMR nay3bl Me)f(Ay 
11MnynbcaM11 ycnesaer 3apRAl1TbCR AO Hanp11ll(n111111 , Npo111.1wat0U1ero onopHoe 
HanpR>KeH11e noporoeoro sneMeHra, co6pa1111011 • ILi 1piu1J111cropax VT3, VT4. 
TpaH311cropb1 VT311 VT4 npi113TOM OTKpb1eat01c11 ~111r:11t1 'l MMi<pocxeMy A2 HanpR
>KeH11e roAaercR Ha 6a3y rpaH311cropa VT6. Tprurnu 111p VI b orKpb1BaRcb, 06ec
ne"l11saer OTl<p1.1r11e BblXOAHOrO TpaH311Crorn Vl'O 1111 · !llC•HpOKnanaH np11 3TOM 
noAaercR HanpR>KeH11e. KnanaH cpa6arb1eaor H mJl!C•'lllCH 110Aa"ly ronn11sa. 

np11 OTKpb1Hl11 ,QpOccenbHOr;, 3aCnOHKl1 KOllfl\l\lt•I Ml11<ponepeKn10YaTenR 81 
(pillc. 70, a) 3aMb1Ka10TCR 11 Hanps:i)f(eH11e 6op1un11~1111111110CTORHHO nocrynaer 
Ha sneKrponHeBMOKnanaH 2. KnanaH noc1omtHo t1H>f~L1r 1103as11c11Mo or c11r
Hanos 6noKa ynpaeneH11R 25 3761. 

B cxeMe c AaTYlllKOM·Bl1HTOM (p11c. 70, 6) t 1r•r· tf!lllfll0fl m)Aa'la HanpR>KeH11R 
Ha sneKrpoMan111rnb1tii K!lanaH 3 np11 011<pb1nt11 llJl\W" urn111ot.1 3acnoHK11 npo11c
XOAl1T Apyr11M 06pa30M. np11 OTKpblTl111111POCOOllUllH! 1,1eno11Kl1 KOHTaKTbl AaT-
411Ka·BlllrlTa 82 paSMb1Ka10TCR, "lTO Bht3b11Jr101 iJilf\(1trn10 rpaHa11cropa VT7 11 
OTKpb1rne rpaH311CTOPOB VT8 11 VT6. np11 ~ITOM lfOpQJ OT~j)hllbtt.1 rpaH311CTOp 
VT6 HanpR>KeH11e 6yner nocro.RHHO no,Qann 11oc11 H,l u110;. l fiOMfH 1111rHb1tii KnanaH 
3, Heaas11ci11MO 01 •1ac101b1 BbtXOAHOro c11nt0nn ~1 Ko1yu11<11130)1(11raH11R. 

4.2. A"1ArHOCT"1KA 

He11cnpaBHOCHI sneKrpoo6opyAOBaHl151 8r!XX Ol>l.,ltlllOl{ll n1160 OCTaHOBKY 
AB11rare11R Ha xonoc10M xo.oy (,oe11rarenb rnox11or 1-11111 110 ~J1111ycKaercR), n1160 
ero HeycrotiiYi11Byt0 pnuory (np11 nnaBHOM Hall<nt1111Ma11os1n11b nonaY11 ronn11sa 
Yacrora spaU1eH11R 1<01101t'laroro sana 113Me11H1f1el11 u11K1111'1110, TO eCTb nep110-
Al1"l6CK11 Bo3pacraer ill na11ne1, orYero asroM061111i, 111rnJt<o1m1 pb1aKaM11), nill6o 
HeOTKn10"leH11e noAa•111 10111111sa Ha pe>K11Max np1111w111 ro11b1toro xonocroro XOAa. 
11a-3a Yero ao3pacraer or o pacxoA. 

4.2 . 1. Ae1t1raTenb ocn111<1enHaaeTcsi Ha xonocroM XOAY 

nplll"lillHaMlll OCTaHOAKl1 11n11rmens:i MOryr OblTb: H0HaA0)1(HOCTb KOHTaKTHblX 
coeA11HeH111Ci ::mxx. He11cnpt11111ocrn sneKrpoMarH111rHoro KnanaHa (06pb1s 06-
86 

a 

6 

B 

r 

~· "" 
'L__ cp ~K) 

2 CJ r·~·fJ.U 
~r--1 ,

1
-~J41~111;1 

~>1 ····1/3 4 

r··= -r----------. 

5 

=-----r-- -.., 

0 1·111_ J.T. 
• '

1 11~1* ii I -- ~ .l :i 

+~o 

4 

L'. -~ .. ~]Il 
P-------~ 

2 

I lnl~l 1J~lil1 1 

~~ r- ··· 3 

--l 1 
c--

~ f> 

L_,---, I III Lr-' 

~ [r~11D~1y, 

~o 

3 

++-o 

PHc. 71. CxeMbl coeA1o1He1"Mi1 3neKrpoo6opyAoeaHHR 3nxx aer0Mo61o1nei1. 
a. A3nK-2141, "MocKBMY .. 2140, "MOCKBHY'·4121113, 111)1(.212s1. vi>t<-2715; o. A3nK-21412 c Kapli10paro· 
poM "ConeKC'; B. A3nK-21412 c KapOiopa1opoM"03011': r 11)1(-2126; 1· MHKponepeK1110YaTOnb. 2· 3nCKT· 
pomieBMOKnanaH; 3· OnOK yn:>aBOOHH~. 4. KarywKa 3a)l(HfaHH~; 5· ABTYHK·BlolHT; 6· 11no~rpo,...arHHTHblM 
K11anaH: 7- OnoK pene 11 npcQo~pOHHrene~. nono>KBHMB ,...11KponepeKn10YarenR 1 11 QaTYHKa·BHHTa 5 noKa· 
:iaHo np11 omyweHHoii ne.ian11 ynpaoneHHR QpoccenbHO~ 3acnoHKOii. 
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MOTKlll, 3aKn111H1110aHlile 3anop1t0~1 1111 nb1) 11111111 3neKrponHeBMarw~ecKoro K11ana

Ha (nOBp9)KA9Hlil9 .QlilactJplll"Mlo1 1 00ph1B 05MOTKlil 3fl9KTpOMarHlilTa), H91i1CnpaB

HOCTlil 3neKrpoHHOro 6noKn 1111f1 coe.QlilH111renbHblX nposo.QOB. Ha,;irn He111cnpa0-

HOCTb MO)l(HO nonb3YS!Ch Tf)(llQj)(lM, KYCKOM npOBO.Qa Iii CX9MO!i1 (p111c. 72) 

npoeepb Te HaA0JKHOCTb KOH 1 il• 
eA"1H0H"1;\ 

Her 

BOCCT3HOBl1T0 H3A0lKl<OQH, 

Aa 

Aanb noAa~i.i ronn11ea 

KnanaH cpa6arbraaer 
(CAblWeH 114en'lOK) 

Her 

l Knan11H q1u()n1i.11111111 J~ I OrKmo~i.ire oTKnanaHa wraTHbl!< npoeo.n 
A j l lt.H "'AOrronmnenbHblM npoBOAOM coeAi.H11· 

a -. . TO • . ,. A5 c BblBOAOM Knana11a 

.___..., 3aM0th11e i.ni.i orpeM011rnpyi<re KnanaH 

Aa 

• 
CrpenKa rec 111µ11 01~11w1Mt1rc11 

Aa 

P11c. 72. /:lB11raTenb (Y'T(lll,llllll111fl01c;R Ha xonOCTOM XO,Qy 

4.2.2. PblBKM aetoMo6Mn~ npM ABM)l(eHMM 

• 011eroMv0MnAxA3nK-21412no.n· 
KJUO~l1TB IOCTep Mell<,[\y "Maccoit·· 
11 BblBO/loM ·s· OnoKa ynpasneH11A 

•• B asT0Mo011nAx A3flK-21412 OT· 
Knl0~11TB npoeo.n OT BblBOAa "4" 
OnoKa ynpaeneHMA 

TaKoe smneH111e MOll<OI Clbllt.. cne.QCTBlll9M H9111Cf)paBHOCTJ.1 KOH~esoro BblK

fllOYarensi (M111KpOBb1Knio•m 1om1) 3neKTponHeBMaTlil'ieCKoro 111n111 3neKrpoMar

HlilTHoro KnanaHa liln111 6noKn y11pnsneH1i1S1 . nplil no111cKe HelilcnpasHocrn no cxe

Me PlilC. 73 AOCTaTOYHO lilMOlh 11e6onbWOiit (AfllilHOii1OKono2 M) KyCOK npoBO.Qa. 
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3nXX c MHKPOBbllCJ1I0'48TeneM 3nxx c ~8T'4HKOM·BHHTOM 

OrKnKJ~lnh npoROA or KOH~eeoro BblK· 
, .- - - -- - · -- -, - · .. - --· · - · _ .. _ 1 I nKJ~arenR (A<lT~11Ka-e11Hra) KapOioparo-

1 1 pa, 3anycnnb AB11rmenb 

Her 

0TKfll0~11lb OT Knana11a npOBOll 11" l~llMll 
11 AononHi.irenbHblM npoeo.noM 000/li.1· 
Hl<Tb "+" OaTapei.i c orKnKJ~muo~M llblUO· 
AOM KnanaHa. 3anycrnTbJ1R•ffOTOl1b 

Aa 

Orpery11i.ipoeaTb 11ni.1 orpeMoHrnpoearb 
Mi.!KpOBblKflKJ~arenb (.naT'l'1~·0"1HT) 

Aa 
PblBKM npeKpa11411"' "~M OrpeM011n1posarb i.ini.i 3aMeHIHb OnoK 

ynpaencHi.iA 

P11c. 73. Pb1BKl1 asroMo011ni:t np11 .QB11>KeH1111 

4.2.3. 3nxx HO OTKlllO'HIOT nOA3'tY TOnnMea Ha pe>KMMax npMHy

AMTOnbltl)IO >C0110(:1oro XOAa 

np11YlilHaMl1 flOOL>IUlf:I H 101'0 paCXO.Qa TOn/llilBa MOryT 6b1Tb H91i1CnpaBHOCTlil 

3fl9M9HTOB 8nXX. MHt(~)O[lbl~:lll()YaTenR (KOH~9BOrO BblK/llOYaTen~). 3fl9KTpO

MarHlllTHOro Knan.:i1u1, GnoKn yn1)[IBneHlilR111nlil coe.QlilHlilrenbHblX npoeo.QoB. 3.Qecb 

TaK>K9 MO>KHO 0Goi1TlllCh KYCKOM llpOBOAa. 4T06bl Ha,;irn H91i1CnpaBHOCTb B COOT
BeTCTBlillil co cxeMoi1 plil<: 7 4' 

•nio~arenR 

3nxx c ~a"NHKOM·BHHTOM 

Or•nKl""''b npoeo.n or Aar~11Ka·BllHTa 
KapOKJparopa, 3anycrnrb Aei.irarenh "' 
npM cpe,nHeH ~acroTe spaU1eHi.iii coeA11-
HllTb aror npOBOA c ''Maccoi<" 

Aa 
'iacrora epa114eH1111 K0111111•1a 1oro J , 

eana CHMllHIC ICM 

He r 

OTK/lKJ~MTb or Knana11a npollrJA llHTl.IHMR 
Orperyni.iposarb i.ini.i orpeM011rnposarb 
MllKfJOBblK/lKJ~arenb (A3T~"1K·B"1HT) 

Her 
'iacrora epa114e111111 KOACH'IOTOI o I )II.I OrpeMOHrnposaTb ~ni.i 3aM0HMTb KnanaH 

eana CHM:1Kaerc11 

Aa 

OrpeMOHTMposarb 1111i.1 3BMC111.ni. 5Y 

PMc. 74. anxx He orKrno-iaer noAao.iy ronni-tsa Ha pa1t<11Max np11Hy1111renbHOro xonocToro XOAa 

89 



4.3. YCTPAHE.HlllE HElllCnPABHOCTEH 

4 .3. 1. PeMOHT aneKTpoM•lrHHTHoro KJlanaHa 

Ha asToMo6Hnsix A3fll\·21 '112 c Kap6t0paTopoM "ConeKc" s cHcTeMe 8nxx 
ycraHosneH 3neKTpoMar 11111 11b1H 3anopHbli.1 KnanaH. EcnH OH He cpa6arb1saeT npH 
nOAKnlOYeHHH K 6arap1 'I), I(> ma Yan a BblBepHHTe ero H3 Kap6iopaTopa, H3BneKH· 
Te >KHKnep H nonpo6y~r1J llPr:craHoBHTb pa6oTocnoco6HocTb KnanaHa, 3aKanas 
B OTBepcrne KOpnycn lll)Cl\OnbKO Kanenb MOTOpHoro Macna. 3aTeM nOAKnlOYHTe 
K!JflnaH K 6aTapee. F.c11H :mnopHasi Hrna nepeMelljaeTcsi, nocTaBbTe KnanaH Ha 
Mecro. Hy, a ecnH CM{1 )K(I He noMo>KeT H Kna 
naH no-npe>KHeMy 111) cpaOaTblsaeT, TO HY>KHO 
nposepHTb T0CTeJ )(JM i1Crip. IBHOCTb 06MOTKH Kna . 
naHa (ee conpo1111m011H1l AOn>KHo 6b1Tb s npe
Aenax 70 80 OM) 'lncro npHYHHOi.1 o6pbl0il 
1..1enH 06MOTKH llllllMIC>I OKHCneHHe KO>Kyxa Knil • 
naHa H KOllTaKlll(lH 11nncT111Hbl 06MOTKH. 4T061>1 
ycrpaHHTb 31Y lll)li1;11paBHOCTb, pa3Banb1..1yi-ne 
KO>Kyx H 3<l'fHC IHIO 01'HcneHHble MecTa. ,[lnSI Ha. 
Ae>KHOCTH COOJIHllOllHSI 06MOTKH c "MaCCOH" 
MO>KHO nponH11H fl. D f1HB KO>Kyxa na3 4 (pHC 
75) H np111nnsir1t K l\OltTilKTHOi.1nnacrnHe3 H KOp
nycy np9non. fl ~.:i TOM JanHTb na3 anoKCHAHblM 
KneeM. 

EcnH npH noHCKe 11eHcnpasHocrn Bbl o6Ha· 
py.>KHTe, •no npH orKnt0YeHHH nposoAa OT aneK
TpoMarHH r 1101 o Knn11aHa YacTora spaUjeHHsi 
KoneHYaroro lllllla 11e ~HH>KaeTcsi , To 3TO 03Ha
YaeT, YTO 3a11op111>ri.i 3neMeHT (Hrna) KnanaHa 
HerepMern•1011 I leHcnpaBHOCTb ycTpaH111Te 
np111rnpKOH Hrrn.1 K conny KnanaHa. 

4.3.2. PcMottr 311eKrponHeBM01CJ1anaHa 

Ha asToM06H1111x A3nK-2141, "MocKBHY"· 
2140, HMBIOUjHX II CHC 19Me 8nxx 3neKTpo
nHeBMOKnana11, pnGora 111rnraTensi c oTcTynne
HHSIMH OT HOpMbl MO>Kt) I l5b1Tb H3·3a HeHcnpas
HOCrn KaK 3neK1pwrocKoi1, raK H nHesMarnYec
Koi.1 YacTei.1 Knanm1a 

,Qnsi nposepKH pa601oc11oco6Hocrn 3neKT· 
ponHeBMOKnanaHa coOCpHrn cxeMy, H306pa
>KeHHy10 Ha pHc. 76, 1t;1cocoM 3 C03Aai.1Te pa3-
psi>1<eHHe Yepe3 wry1..10µ 2, npeAsapHrenbHO 
3arepMern3Hposas wryqeµ 1. EcnH 3neKTpo
nHeBMOKnanaH HCnpaBeH, lo npH pa3pSl>KeHHH 
0,85 Kr c/cM2 AOn>KHa 3ar opol t..CSI KOHTponbHaSI 
naMna 4. 
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PHO, US fln<(t8HOBnBHHB KOHTaK-
1[1 KCllYll•KH •llllK lpoMarHHTHoro 3a
llC>J)flOro K11.ir1aHa c "Maccoi1'" 
., c •.011111• I •r~11a>1a, 2. KO>Kyx; 3. KOH· 
ltl~TllftH lllli1c:JH11a KaTyWKM; 4 • naa: 
5. •ncA. 6. llJIOOOA 

l t_~f-j;=:l 

I 

2 3 

PHc. 76. npoeepKa 3neKrponHeB
MOKnanaHa 
1,2 - wryuep1>1, 3 - Hacoc; 4 - KOHrponbHa11 
naMna 

,QsHrarenb ocTaHaBnHuaorcR tta xonocroM XOAY npH nospe)t(J:leHHH AHacppar
Mbl nHeBMOKnanaHa (eo tty.>1010 80MOtiHTb) HnH npH o6pb1B91.1enH 06MOTKH 3neK
rpoMarHHTa. 06pb1B B 11011H o(')MorKH onpeAensieTcsi no 0enw1HHe ee conporns
neHHSI, H3MepeHHoro rec1C'f)OM. rJot<n tiaHHR recTepa AOn>KHbl 6brTb s npeAenax 
or 32 AO 42 OM. EcnH co111>ei1HunottHl3 l,\QllH nenHKo, nonpotSyi:iro eoccTaHoBHTb 
pa6oTocnoco6HocTb anoK 1 pOMCll llH 1111)r <.> KnanaHa, KaK 3TO onHcaHo s nyHKTe 
4.3.1. EcnH npH nposepKO UblRCil tHl C~. • t 10 11pH OTKnlOYeHHH npoBona OT 3neKr
ponHeBMOKnanaHa Yac11}1fl opc111101~1111 KOllOHYaToro sana He CHH>KaeTcsi, 3TO 
yKa3brsaeT Ha HerepMo IH'll IOOlb ~llll 101)1 tlJIX c1111JMeHTOB 3neKTpoMarHHTHoro Kna
naHa H nHeBMOKnanaHa 3r111op11ti11) Oni)Mo1111>1 HY)l(HO 3aMeHHTb. 

4.3.3. nposepKa H porym11)QllCll lHO /\0l'U1K3·BHHT3 

B aBTOM06Hnsix A3flK·:!141 2 c: 1<11pO~:ipo1opoM rnna "ConeKc" s KaYecrse 
KOHL.19BOro BblKnt0Yarem1 ~;(1))(Jf()1;morm lo10110nb3YBTCSI AaTYHK·BHHT. 

EcnH npH nposepKO 110 OKOMo ((>HO- 73) ni.1 o6Hapy>KHTe, YTO s pblBKax asro
M06Hnsi BHHosaT AaTYHK· m11 n. rn nonno6yii re CHaYana oTperynHposaTb ero. ,[lnsi 
3Toro COBAHHHTe Tecrop (D IJOllH1MO llOllblM0Tpa) OAHHM KOHL.ICM c BblBOAOM AaT
YHKa, a APYrHM - c "+'' (){11 opm; 1 lpf1 ttlllKOIHH Ha neAanb noAaYH TonnHsa noKa-
3aHHSI TecTepa AOn>Kttt.r OHll• [R!l!llLI 11y1110. B npornBHOM cnyYae HY)l(HO Bb1sep
HyTb AaTY"1K·BHHT. Ecm1 cno 110 llOMO>KOT H noKa3aHHSI TecTepa 6yAyr 6onbwe 
Hynsi, TO AaTYHK·BHHl liYll\liO 0{1M011Hlll, TaK KaK OH 38Mb1KaeT Ha "Macey". 

EcnH npH nposepKtJ no cxoMO, 110Ka3aHHoi.1 Ha p1o1c. 74, o6Hapy)l(HTCSI, YTO 
HeHcnpaseH AaTYHK-JJHttf', 'IO f.1 ll cnoM cnyYae nonb1Tai.1recb cHaYana OTpery
nHposaTb ero. npH 11onro;1110llOHl1H rocrepa (s pe)l(HMe sonbTMeTpa) Me)t(J:ly "+" 
6aTapeH H BblBOAOM 1w1•0111{1 HH111u noKa3aHHSI TecTepa npH onylljeHHoi.1 neAa· 
""' noAaYH TonnHsn Mlllt\itbl 01>11i. 6onbwe Hynsi. EcnH 3TO He TaK, TO HY)l(HO 
3asepHyrb AaTYHK·LJHl1l 11<1 MOM1)1 110 orKnoHeHHSI CTpenKH TecTepa. B cnyYae 
coxpaHeHHSI HyneL11.1X 110Kn;;1~111f.1~ ·recrepa A8TYHK·BHHT cneAyer 3aMeHHTb - s 
HBM BCTb BHyTpe1on11\ OQJ)hlll 

4.3.4. npoeep1m M por ym1poeaHHe MHKpOBb1KnlO'i3TenH 

,Qnsi nposepKH HC11p:rn11ocrn MHKpOBblKnlOYarensi OTCOBAHHHTe OT Hero Q:>H· 
oneTOBbli.1 (p030Blo1H) llJ)OflOA H Me>KAY OCB060AHBWHMCSI BblBOAOM H Maccoi-1 
nOAKntO';HTe KOHTPOllt.ltyK> naMny (pHc. 77). 3aTeM BKntOYHTe 38>KHraHHe H Ha
>KMHTB Ha pblYa>KOK 3 MHKpOBblKnlOYaTensi. EcnH BblKJllOYaTenb HcnpaBeH, naM
na AOn)l(Ha racHyTt.. llpH tta)l(UTHH Ha pblYa>KOK. PerynHpOBaHHe MHKpOBblKntO· 
YaTensi MO>KHO npOH3ReCTH Ha Kap6t0paTOpe. nosepHHTe pb!Yar 2 Kap610paTO· 
pa nporns Yacosoi:i crpenKH AO ynopa ero s Bb1cryn 1 B npeAenax 3a3opa A. 
npH 3TOM AOn>KHa 3aropeTbCSI KOHTpOnbHaSI naMna 6. npH YCTaHOBKe pbtYara 2 
s HCXOAHOe nono>KeHHe naMna AOn)l(Ha noracHyrb. EcnH npH nepeMelljeHHH 
pb!Yara B npeAenax 303opa A He npOHCXOAHT BKnlOY0HHe HnH BblKnlOYeHHe 
naMnbl , TO ocna6bT9 BHHlbl 5 H, nosopaYHBaSI BblKnlOYaTenb 4 OTHOCHTenbHO 
sepxHero BHHTa, ycraHOBHre ero s HY>KHoe nono>KeHHe ( s Kap610paTope 2140-
1107010 8BTOM06HnSI "MocKBHY'"2140 nono>KeHHe MHKpoBblKnlOYaTensi pery
nHpyeTCSI cne1..1HanbHblM BHHTOM). 
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.. 

( ~ 

flio), '/7, npoeepKa "1 peryn1o1-
pll!l~:t1 M"1KpOBb1Knl0'18Ten~ 

~nx><. 
I 111,ic1yn Jlbl'lar<t Kap(i10paropa; 2 

,J>iAI ~ep(ilOpaTopa; 3. pbl'IBll(()K 
M~">X',ll~llJ\I04BTenR, 4- M~Kpo6blK· 

111(1•1~ rn11b, 5 - peryn~poeo'IHble 
rrn111~1. 6 , ~oHrponbHaR naMna 

4.3.5. Ecm1 HeHcnpaeHOCTb 3nxx o«Su11ny.1t<011a a "Y'T"" 
Ecn11 s nyrn aBTOM0611nb 11AeT pb1BKaM111111M /lililf 01onb>fnoxHeT Ha xonoc

TOM XOAY. TO HY>KHO CHaYana OCTaHOBl1TbClt, hi11Klit0'111111· :3,.1>KlllraH11e, OTKnlO· 
Yll1Tb OT 3neKTpOKllanaHa npoBOA nll1TaHll1R, :J(H1:JO/IHl)01)[l f hero, a 3aTeM C09A111· 
Hl1Tb OCB060AlllBW11!"1CR BblBOA KnanaHa AOnOlllMIOlllJillolM npOBOAOM c "+" 6aTa· 
pe111. 3neKTPOKllanaH np11 3TOM AOmKeH cpnCioHI I h (11\t)llKHYTb) c TaKll1M nOA· 
Kn10YeH111eM aneKrpoMarH11THoro KnanaHa 111.1 CIOJ t101Jo1 noeAeTB AO rapa>Ka. 
Ecn11 )1(9 ~enYKa KnanaHa np11 ero coeA111HeH111.1 c •• .. 1• llKi<y1.1ym1TopHo~ 6aTape11 
He 6yA9T, TO KnanaH He1.1cnpaBeH. B 3TOM cny'lllO H iHJT(JM0011nRX A3JlK-21412 
c Kap6topaTopoM "ConeKc", ecn111 y sac HeT 11ouoro .Jt11)1\lpOMarHt.1THoro Knana· 
Ha, cTapbtlit HY)l(HO BbmepHyrb, yAamHb noAIJ111)1(111;1"1 JtK(>p1. (11rny) 11 asepHyrb 
o6parno. Mo)l(HO aapaHee 11aroTOBl1Tb 3arnywKy 1.13 110111J1 1pnr111oro 3neKTpoMar
Hl'1THoro KnanaHa, HO np11 3aMeHe WTaTHOro Kll[lllOllCI ::m111yu1Kolli B Hee HY)l(HQ 
ycTaHoe11Tb )1(111Knep xonuc10ro xoAa wrarHoro i<fK1t1:11m. U 11pyrnx aar0Mo611-
m1x "MocKBl14" 111111>+<. ticn111 ~enYKa KnanaHa He 6y11er, 10 Hyll<110 CHRTb co WTy-
1..1epos nHeBMOKllanatm 1una11rn, pea11Hoeo~ ·1pyOK0111 COEIW..,lttllfb 3111 wnaHr11 
MB>KAY co60'1111 aaKpet 111 r h 3 r 0 COeAll1HeHl19 B YAOOHOM Mee re 

8KOHOMa~aep np111Hw111rnnbHoro xonocroro XOAa a peaynbrare om1caHHbtX 
onepaw1.1'1 6yAeT OTKn10Ye11, pacxoA 10nn111aa soapacnn, Ho AB11traTenb 6yJleT 
pa6oTaTb HOpManbHO 
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4.3.6. 3aMeHa 6110Koe ynpaa11eH1u1 3nXX 

np111 BblXOAe 113 CTpOH <lflOKTpOHHOrO 6noKa 25.3761 (252.3761) OH MO>KeT 
6b1Tb aaMeHeH YBTb1peim111.1p1.i<on1i1M 6noKoM 1412.3733, ycTaHaen11saeMblM 
Ha asToM06111nsix rA3-3102 0 1<pai.1HeM cnyYae, ecn111 noA pyKo~ HeT 4BTbtpex
WTb1pbKosoro 6noKa, MO>l<ll(l ~1CJIOrlb30BaTb C9Mll1WTb1pbKOBbt\i1 6noK 502.3761 
(HO He 50.3761, 111MBIOU\lll~ llPY' 1110 xnpnKTOp11CTl1K111), nOJlKnlOYll1B ero K MlllKPO· 
BbtKnl04aTenlO, 3ne1<1po11111111M0Knana11y 111 KarywKe aa>K11raH11R TaK, KaK 310 
CAenaHO B aBTOM06"1nfl l\~\fll(.21412 c KapOIOparopoM "030H" (CM. pi.1C. 71, B) . 

Ecn111, Hao6opoT, 01>11111)11 "13 CTPOR CPM11tWTbtpbKOBb1'1 6noK ynpasneH111R 
502.3761 a aaToM0611M A3JIK ·~ 1412 c Kap6t0pa10poM "03oH", TO ero MO>KHO 
nerKo 3aMeHl1Tb 40Tb1p(J)(lltfhlpi.KOBblM 6nOKOM 252.3761, COeAlllHll1B 3n0MeH
Tbl 8nXX no CXeMe p111r,, 71, {I 

OTMernM, 4TO 6no1< 5() 37G I, ycTaH0BneHHb1i::1 Ha aaToM06111nsix A3JlK-2141, 
He MO>KeT 6b1Tb 3aMBHO~t COMmll lblpeKOBblM 6nOKOM 502.3761, a TaK>Ke Hl1 OA· 
HlilM 1113 YeTblpBXUITblphKt)fll,I)( (}llOKOB. nopor cpa6aTblBaHll1R ( 1900 Mll1H 1

) 6nO
Ka 50.3761 cyu1oc: rnow•o m.11w1 11oporoe cpa6aTb1BaH111R 4BTb1pexwTblpbKOBbtX 
6nOKOB (OT 1050 Mll11t I WJ I GOO Ml1H 1) 11 6noKa 502.3761 (1250 Mll1H 1). no3TOMY 
np111 ycTaHOBKe nepo•1111)1i{lllllbl)( C)110KOB BMBCTO WTaTHoro 6noKa 50.3761 AB111· 
raTenb np1.1 ornyoKC11i1111-"1 110/lf1nl1 11onaY11 Tonn11sa 6yAeT rnoxHyTb 



rnaea 5 

MHKPOnPOUECCOPHASI CHCTEMA 3A>KHrAHHSI 

.. 5. 1. YCTPOHCTBO 

B KOHi.ie 1993 r· 11n ooroM061.1n51x A3nK ·21412 HaYanacb ycraHOBKa M1.1K
ponpo1.1eccopHb1x c~1c10M 3a>tmraH1.15I (MnC3). M1.1Kponpo1.1eccopHb1e c1.1cTeMbt 
3a:>K1.1raH1.15I no3oom1101, so-nepsbrx, yYeCTb 6oni,we ¢aKropos, sn1.15lt01J.li.1X Ha 
3¢¢eKTi.1BHOC1b l-1CKpoaoro pa3p51Aa, a, BO·B lllf)bl)(, l-136aB1.1TbC5I OT MeXaH1.1Yec
Koro BblCOKOB0/11,"ff lOIO pacnpeAen1.1Ten5I. Yc1111101ineHHbl9 Ha aBTOM061-1n51X 
A3nK MnC3 ocy111omsn51t0T Bb16op om1.1MWtht11)1 o yr na 3a:>K1.1raH1.15I 1-1 ynpae
neH1.1e HaKonnCHHOM SHeprn1.1BKaTyWKaX3aJKl1r(llti.1fl u 30Bi.1Ci.1MOCrn OT Yacro
Tbl spalJ.leH1.1H Ko111Jt1Yaroro sana AB1.1raTenR, pa:.ipO:>KOlii.151 so snycKHOM KOn
neKrope AB1.1ra 1 OMt, reMneparypb1 oxn(l)t(Aat0u10~ )1{"1JIKOC 11-1 1-1 nono:>KeHi.151 APOC
cenbHO~ sacno11K1.1 KpoMe Toro MnC3 Bb1non11111) 1 111y11Kq1.11.1 sneKrpoo6opyAo
saH1.15I 3KOHOMfl~3opa npi.1HYAl-1T9nbHOro xonoc I (II'() XO/Ill 

B cocran Ml IC3 BXOA51T: KOHTponnep K33 M313 000. nno Kn ryu1K1.1 3a:>K1.1raH1.15I 
3009.3705, Alll•11.1K reMneparypb1 19.3828, ABa 1.1HnyK111n111;1x niu•11.1Ka 141.3847 
HaYana OTC'IOICI 1-1 yr /lOBblX i.1MnynbCOB, CB9Yi.1 38)1.;HflltlHll A20fl 1, KOH1.19BOi:i BblK
/ltOYaTenb Knp<3ror >a ropa 1-1 sneKTpoMarH1.1THb11.1 KIWI (tt t I 002.a? 41. 

AaT'fMK reMncparypbt 19.3828 nonynpoooAttHK011oro nma. lllHAYKrns
Hble AaTYi.1Ki.1 1-11 3847 (p1.1c. 78) HaYana oTcYern 1-1 y1no11i.1l( HMnynbCOB npeA
crasn5lt0T co('io~ M<lrHi.1T03/19KTpi.1Y9CKi.1~ AaTYi.1K, u lttJMClllli.1THOM KOpnyce KO
TOporo pa3Meu1011 nocroRHHbl~ MarH1.1T 2 1-1 06Mo1Ko 3. MitrHl-1THbl~ noToK no
CT051HHoro Martti.110 31lMblKaeTCH Yepe3 B9H0Ll M8XOUl-1KB KoneMYaToro eana. 
np1.1 epalJ.leH1.11.1 Konc11•1aToro sana noA AaTY"1KOM JlYl-1 11poXOA5IT nooYepeAHO 
3y6b51 H snaAl-11"1 [lf)fll.la MaXOBi.1Ka, a noA AaTLfi.1KOM LlHO - MapKepHbl~ wrncpT 
MaXOBi.1Ka. np1.1 3fOM MarHi.1THbl~ nOTOK, nepeceKat01111.1i1 lli.1TKl.1 06MOTKl.1 AaT
Yi.1KOB i.13M9H510TC~t. 'ITO Bbl3blBaeT Ha BblXOA0 AaTYi.1Ka 8,QC np1.1 npoXO:>KA9HH"1 
Ka:>KAoro 3y6L1a noA Aa1•11.1KoM ,QYl-11-1 np1.1 npoxo:>KAeH1.11.1 MapKepHoro wrncpra 
noA AaTYi.1KOM ,QHO. 

KarywKa sa>t<HraHMll 3009.3705 (p1.1c. 79) 1.1MeeT 3aMKHyrb1"1 MarH1.1TonposoA, 
YTO nosson51eT noeb1c1.111. Kn,Q npeo6pasosaH1.15I sHeprn1.1. yMeHbW"1Tb pacxoA 
o6MOTOYHoro MSAHOro npoBOAa 1-1 ynyYWi.1Tb napaMeTpbl 1.1cKposoro pasp51Aa. Ka
rywKa 3a:>K1.1raHH5I BblllOnt1e11a c ABYM51 BblCOKOBOnbTHblMl-1npi.1BOAaM1.11-1 COCTOl.1T 
1-13 Kopnyca 1 1-13 KOHcrpyKq1.10HH011t nnacrMaCCbl, cepAeYHi.1Ka 2, Ha6paHHoro 1-13 
TOHK0/1HCTOBOi:i sneKrpo1ox11w1ecKoi:i CTani.1, nepBi.1YHOi:i 1-1 BTOpi.1YHOi:i 06MOTKl.1 B 
c6ope c Hi.13KOBOnbTHblMi.11-1 HhlCOKOBO/lbTHblMl-1 BblBOAaMl-1 COOTB9TCTB9HHO. Bro
pi.1YHa51 06MOTKa "1M09T KOpKilCHYIO C9Kl.li.10HHYIO HaMOTKy. npi.1M9H9Hi.19 TaKO~ 
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"f'llH Qal'iMKOB, 9. !IBl'lMKM HaYana OTCYera M yrTIOBblX MMnyflbCOB 

HaMOTKl-1 no3aom11l1 yM01i1,w1.111> eMKOCTb BTop1.1Y
Hoi:i o6MOTKl.1, yc1.1111.11h t)I) i.1)Qlllll(i.1IO 1-1 ycTpaHi.1Tb 
B03MO:>KHOCTb M1'lt\Ul1 I KODOft'I t tp00051 KarywKl-1. 

nocne ycTatmmrn OrlMO r f1K Kn rywK1.1 s nnacT
Macc_osbrlit Kopnyc t)IM ~(1111-10(11(> ICH snOKC11AHblM 
KOMnayHAOM, 'HO OcJOCllO'li.11)fli)I KarywKe BblCO
KYIO CTOi:iKOCTb K Mt)XOllW10!]Ki.1M 1-1 Kni.1MaTi.1Y9C
Ki.1M B03Aei-1cTs1.1HM Cep11QY111.1K 2 co61.1paeTc5I 
nocne 3an1.1sK1.1 o6MOt<>K. 

A eyxKaHanbHbtM Kourponnep K33 M313-000 
npeAHa3HaYeH A/lH y11pc11111e111.151 yrnoM 3a>K1.1raH1.15I 
"1 6eCKOHTaKTHOi.1 KOMMYHll.11-11-1 Hi.13KOBOnbTHblX 
1.1ene~ KaTyweK 3a>l\~1r'C1Hi.111 H:l OCHOBe i.1H¢!:-pMn· 
1.11-11-1 OT AaTYi.1KOB H:l'lan!\ OlC'10TB, YaCTOTbl npa· 
~eHl-151, pa3p9:>K9Hi.1fl II 3"1Hl)OCCOnbHOM npoc1paH
CTBe Kap6t0paTopa 1-1 1(!Ml11~pa 1 ypbr oxnn)l([lutOUle~ 
>Ki.1AKOcrn. KoHrponnop y11panrrne1 TOK:.i<O arteKr
poKnanaHoM 3KOHOMil~3epn 11p1.111yi11.1rn11bHOrO 
xonocToro XOAa Pa3Mou1ett1.1P Ko1nponnepa 1-1 
KaryweK 3a:>K1.1raH1.1R Ha ai110Mo61.1ne noKa3aHo Ha 

PMc. 79. KarywKa 3a>K11ra111111 3009.3705. 
1 . Kopnyc; 2. Ha6opHbl~ ceµne•ttt11K; 3. BblCOKOBOnbTHOe 

COBA11H11T0nbHOe KOnbUO: 4. nnac1MaCCOBbl~ repMBT11K; 5 
- rH03AO Hl13KOBOnbTHOro COBAl1HBHl1R 

2 

.* 
3 

4 
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p1-1c. 80, a cpyHKLtlo10HanbHaR cxoMa MnC3 np1-1se,qeHa Ha p1-1c . 81. 
C1-1cTeMa pa6oTaeT cnenyK>1111-1M o6paaoM. Ha sxo,qb1 KOHTponnepa nocryna

IOT c1-1rHanb1 OT ,QaT41o1KOB ltCl'lrt!lH OTC4eTa yrnoBblX l-1MnynbCOB, pa3pR)l(9Hlo1R, 
BCTpOeHHoro B KOHTponmm. 1-1 JIUT41-1Ka TeMneparypbl Oxna)l(,QalO~ei1 )l(lo1,QKOCH1. 
nocne 06pa6oTK1-1 c1-1rna11011 Jlit1Y1<1KOB s aHanoro-1.11-1cpposoM npeo6pa3osaTene 
1<1HcpopMa1.11-1R o napaM0111«x 11111o1raTenR B 01-1,qe 1.11-1cpposb1x KO,QOB nocrynaeT s 
npo1.1eccop, KOTOpbilil c 1-1X llOMO~blO npolo13BO,Qlo1T Bbl41-1CneHlo1R yrna onepe)l(9Hlo1R 
3a:>K1<1raH11R B COOTBOICllHll1 c KapToi1 yrnos onepe)l(SHl1R 3a>K11raH11R, KOTOpaR 
xpaHl1TCR B naMRH1 npoqoccopa. BblXO,QHble Cl1rHMbl npo1.1eccopa, COOTB9TCTBy
IO~l1e onr1-1ManbHOMY y111y ~ 1>K11raH11R, ynpasnRIOT pa6oToi1 cpopM11posaTenei1 
11Mnynbca 3a>K11ramrn (ll>~:J) 1111Mnynbca Bb16opa KaHana (<DBK), a TaK>Ke yc11n11-
TiJ1R anxx B 3alllo1CilfMOC111 OT CilfrHana cpopM11poonronR <DBK cpa6aTb1saeT 
KaKoi1-n1160 o,q1111 lo1J nu1xo11Hb1x KaHanos (BK1 1o1n1-1 BK2) KOtnponnepa 11 TeM ca
MblM 06ecnel111uno1cri nooyepe,qHoe no,QK!lt011011110 K 6oprooolil cam KaTyweK 
3a)l(1o1raH11R K31 11 K32 OpeMR, s TeYeHilfe KOrnpor o no neps1o1YHOIA o6MOTKe 
K31 11n11 K32 Ciynor llf>OHJKaTb TOK, onpe.QenRercR c1-1rnanaM11 cpopM1-1posaTenR 
11Mny111>ca sn>1<111 OHiMl llp1o1 npepb1saH111<1 TOi<a nepB1<1YHoi:, 1.1en11 K31 111111 K32 s 
coorseTcroy101101x u11111<111APax ,q01-1raTenR (s 1 1o1 4 1o1n11 2 1-1 3) soaH11Ka10T 11cKpo
Bb1e pa3pHHbl , C~1Hl!f)Olllo1JaL.tl-1R pa60Tbl BblXO,QHblX KaHanOB KOHTponnepa 1-1 ,QBl-1-
rarenR 11po11J11011111r.fl 11ocpe,qcTBOM 1<1MnynbCos ,qarY11Ka HaYana oTcYeTa. 

CxoMa coo111111m11-1~ np116opos MnC3 H::l asroM061111Rx A3nK np1o1se,qeHa 
Ha p1o1c. 82 

P11c. 80. Pa3M0U10H"1e anoMauroo MflC3 ffa aeroMo51-1ne· 
1 KOHTponnep; 2- KarywKH 3ill .. tr;1•1H" 
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KOHTponnep 

ll!ITYHK nono>KeHHR Af)OCcenbHOH 3aCOOHKH; 3- MaXOBMK ABHrare
' fl3TYHK yrnoBblX MMnynbCOB (JlY1'1): 6 • AaTYHK TeMneparypbl 
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P11c. 82. CxeMa coeA11HeH11M Mr1C3 Ha aer0Mo611ne A3JlK-214123 
1 - CBeYa 3a>KHraHMR, 2 KarywKM llmKMr"aHHR; 3 -OOOK pene H npe11oxpaHMreneH; 4 - BblKnlOYarenb 3a>KHra
HHR; 5 - AaTYHK·BHHT; 6 . 3neKTpoMarttMTH~IM KnanaH; 7 • KOHTponnep; 8 - AaT'lHK TeMneparypbi; 9 AaTYHK 
yrnoeblX HMnynbCOB; 10. ASTYHK HSYana OTCYera 
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5.2. AHAfHOCTHKA 

[[)1t 

PMc. 83. Pa3pRnH~K 
1"ce· 1~a. 2 ollCKTpOflbt. J l<fi!.!lllKd, 4 - KOpnyc 

AnR no1t1cKa He1t1cnpaeHocreH 

MnC3 norpe6yercR ~yn AflR npo
eepK1t1 aaaopoe Me)l(AY aneKrpoAa
Mlt1 CBe4eH, 06bl4HblH Tecrep lt1 pa3-

PSIAH1t1K, noKaaaHHblH Ha p1i1c. 83 
Tecrep np1i1 A1t1arHocr1i1poeaH1t11t1 
MnC3 1i1cnonbayHre e pe.>K1t1Me 
BOnbTM0Tpa nocTORHHOro 1t1n1t1 ne
peM0HHoro roKa. KoHrponbHytO 
naMny AJlR npoeepK1t1 1..1eneH MnC3 
He np1t1MeHR~Te. Et0 nonb3YHTeCb 

TOnbKO nplt1 npooopKO KOHTaKTHblX COeA1t1HeH1t1~. a BOT A1t1arHocrnpoeaH1t1e 
KOHrponnepa nocpo(lOllloM naMnb1 He npoBOA1t1re, nocKonbKY 1i1a-aa ee Ma
noro aneKrp1i1•1ec;Koro co11pornaneH1t1R Moryr eb1~rn 1i1a crpoR aneMeHTbl aneK
rpoHHoro 6noKo 

np1i1 A1t1a1 11oon11>onu11111111 MnC3 He Kacalilrecb ee aneMeHroe. OrcoeA1t1He
H1t1e acex pus1,0MOD 11po1t13BOA1t1Te TOnbKO np1t1 Bb1Knt04eHHOM 3a)l(1t1raH1t11t1 

Bee He1i1c111)n1111oc 111 MnC3 nposiensit0TCS1 e HeHopManbHOlil pa6ore AB1t1ra
rensi· Alrnrn 101111 110 an11ycKaercR, AB1t1rarenb pa6oraer c nepe60RM1t1 1i1 AB1t1ra

renb He pasmrnno1 nor111yt0 MO~HOCTb. 

5.2.1. Am·ff'R•011h 110 3anycKaeTcsi 

A11111rai onh MQIKO 1 110 aanycKaTbCR 111a-aa HapyweH111R KOHTaKTHblX coeA111He
H111~, noepO>KHOlllt111 COOA1!1Hl!1TenbHblX npoBOAOB; He111cnpaBHOCrn CBe4eH 3a)t(lt1-
raHl!1fl ' OblCOKOllO/lhl IO;IX npoBOAOB, KaryweK 3a)t(111raHl!1R, KOHTponnepa, AaT41!1-
Ka yrnOBblX 1!1Mt1y11110011 , A.1T41!1Ka Ha4ana OTC4eTa, aneKTPOMarHl!1THOro Knana
Ha 3KOHOM<1"~r.pn np1111yA111renbHOro xonocroro XOAa. nocneAOBarenbHOCTb no-
111cKa 1i1ycrpuH01n111110111cnpaeHocreH np1t1BeAeHa Ha p1t1c. 84. Ecn111 e peaynbra
re npoeepK!.1 e1>1JJc1t1t1TCR, '•Ho AB1t1rarenb He aanycKaercR 1113-aa orcyrcre1t1R c1-1r
Hana KOHTpOMCJ)ll ltJ OK.nt04eH1t1e anet<TpOMilrHt.1TMOrO KnanaHa 8nXX 11 B03-
MO)t(H0C'(l!1 3EIM(lHlfll; KOttlponnep y sac Her, TO C09Alt1Hlt110 BblBOA 8MK HanpR
MYIO c cc+» aKKyMyr!lttOJ)HOH 6arape1t1. 8TO nosoon1-11 onM HOpManbHO 3KCnnya
rnpoeaTb aeroM001t1!1b 110 noKynK1t1 Hoeoro KOHTponnepa. 

5.2.2. Ael1ra rom. pn6oracT c nepe6osiMl1 

np1t141t1HaM1t1 nOpO(iOQU ll pa60Te AB1t1raT8Jlfl MOryT 6b1Tb H91t1CnpaBHOCrn. 
cee4eH 3a)t(1t1raH1t1R, DIJICOKOCIOrlbTHblX npOBOAOB, KOHTponnepa; Henpae1t1nbHaR 
ycraHOBKa 1i1n1i1 He1-1cnpru111oc1b nnr•11t1Koe AHO 1i1 AYV1, a raK)t(e HeHaAe)t(HOCTb 
KOHTaKTHblX C09AV1H0Hl11t1 lt1 noope)t(A0H"10 C00Alt1Hlt1TenbHblX npoBOAOB. Hai.1rn 
He11cnpaeHocrb noMOll<Ol cxoM.1 (p1i1c. 85). HapyweH1t1e ycraHoeK1t1 AaT41t1KOB 
AHO 1t1 AYV1 MO)t(ST 6bllb 1t1lJ0 .JU ocna6neH1t1R Blt1HTOB 1i1x KpenneH1t1R, noaroMy 
np1t1 nposepKe ycTaHOBKH oOpa Tlt1 re BH1t1MaH1t1e Ha HaAS)t(HOCTb lt1X 3aKpenne
Hlt1R Ha Kaprepe c1..1enneH1t1S1 
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OTCOeAHHHTb npoeona OT WTaTHblX CBe4eM H 
nOAKn104HTb HX K ::inOKTpoAaM pa3PllAHHK3 
noeepHyTb Kone1man Cr 

HcKpoo6pa3oeaHHO Ha 311e1trp0Aax 
6ecnepe6oHHOe 

Her 

OrcoeA11Hl1Tb OT KOHTponnepa KOnOAKY npo
OOAOB, np11cOOA"1H"1Tb TOCTOp (B P0)1("1Me V) 
K BblBOAY "13" K0/10AK11 npoBOAOO '1 K 'Mac
co", BK/1KJ411Tb 3m1rnraH11e 

YcTpaHHTb He.,,cnpaBHocri. • 1,1ctnl!•~ t I.. HeT I CTpenKa V noKB3bteaeT 
HanpRll<eHHe 6opTOBOH ceTH AY~'1X K KOHTponne11v 

Aa 

HeT 

Ao 
3aMBHIHb KOHTponnep 

PMc. 84. Ae~rarenb He 3anycKaercR 

7• 

Aa 

noAKnKl41Hb recTep (e pexrnMe V) MB>KAY Bbl· 
BOA8MH • 11· 11 ·13· KOJ10AKl'I 11 K "Macce·. 
BKJ1Kl~l1Tb 3a>rnraHHe 

Crpe11Ka Tecrepa OT1tnOHRerc11 

Her 

noA<J11()411Tb TCCTBP (B pe;+;HMB V) noo4e, 
peAHO K Bb1BOA3M ' 10" 11 "12" KOnOAKH 11 K 

'Macce", eKmo~1-1Tb 3311<11roH11e 

Tee rep noK03blBaeT Hanp11ll<eHMe 
paBHOe 13,5 ... 14,SB 

HeT 

no111rn104Hn<!WCTep (e pc;;<11Me V2) noo4epeA· 
ttO MO:+'JIY Bb1BOJ1<1Ml1 "8" H "19\ '9' 11 " 18" KO• 
J10AKH, noccpHJ'Th K0110HBaJ1 c 

CrpenKB Tecrepa OTKnOHlleTCR 

HeT 

YcrpaH11Tb Hei.1cnpaRHocrn e uen11x, coeA11· 
HIUOIJ.lHX AaN11KH c KOHTpOnnepoM, 1111"1 33• 
MOHHTb He11cnp:JOHbli1 ABT'll1K 
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B1>1eepHyTb WTaTHble CBe4"1 "1 OCMOTpeH, ltX 

Cae'l1t 3aMacneH1o1, 
3a3op Henpaa1tnhtt1o1il 

H111 

Aa 
1 IM Q411crnTb cee411, ycTaHoe11Tb 3a3op Me-

*AY 311eKTPOA3Ml1 0,8 ... 0,95 MM 

BKl1I0411Tb 3all<11raH11e, H.lil\illl· llOJll•11i. nOA3411 
Ton1111ea 

A 1~~~~~---.l 

0TKl1I04111h 0 I 0M~: npo11 ,'111 /IOfl01111HTel1b· 
HblM npoaoAOM uoc11111•1t11t • ·1• AIS" RblBOA 
3MK 

3MK Cp11tip 1 "'""" t 
(c11i.11111111 illtlll'lnk) 

A·• 

0TKl1I0411 lb k0110A•Y >ipono1100 OT KOliTJltl• 
Jlllepa, 110AKlll04111u IOCTOJI (U POJICl1MO V) j{ 

BblBOAY • 1·KOHIPOllllt)Jl\l11 •1,1accu', 8Kl1Kl 
41-!Tb 3a)l(11raH11Q 11 HPlO'.flll> IUI 110Aal1b no 
A3'111 TOl111"1B<I 

Aa 
1 •I YcTp3Hl1Tb He11cnpam1ocTh s KapOiopaTo-

pe - aacope11<1 c11cTeMa XX 

HeT I ~ 3aMeH11Tb 111111 OTpeMoHrnpoeaTb 3MK; 
ec11i.t no HeB03MOll<HO, TO BblBepHyTb 
ero, YA31111Tb noAB11ll<HYIO 11r 11y 11 ycTaHO· 
Bl1Tb oOpaTHO 

Aa 
CTpenKa TecTepa OTKllOHABTCA I 94 Ycrp8H111h •tOMcnpaeHOCTb B uen11 OT Bbl· 

Her 

3aM0Hl1Tb~OHTp01111ep 

YcrpaHMTb He11cnpaeHOCTb 111111 anM&tHHb 
KOMMyT3TOp 
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BOAO. 1" KOIHpon11epa K 3MK 

OTcoeA11H11TbnpoeoA<101w111 rnh1Kc11e'iei< HcKpoo6pa3011aH1te Ha cae'lax 
"'110AKJ1I0411Tb 11XK311CK IJIO/\(IM Jlll.IJ!ll/IHl1• 6ecnepe6oi:tHoe 
Ka, nosepHYTb KOnP11~in Cr Aa 

0411CT'1Tb cee411, ycl(l!llll•l1H• 3ll)Op MB• 
*AY 311eKTPOAaM11 0.8 . O,ll~ MM 

Aa 

HeT 

3aMeHl1Tb BblCOKOBOJlbTHble npOBOA3, 
l1Ayiu11e K Hepa0ornlOU(11M CBe4aM; no
eepHyTb KOlleH43 lblll 9811 CT 

HcKpoo6pa3oaaH1tO Ha cee'lax 
6ecnepe6oi:f Hoe 

HeT 

.-------------1 npoeep11Tb ycTaHoe•y AY"111 AHO (CM 
n.5.3.1.) OTKJll0411Tb OT H11X npoBOAa 11 
110AKJll0411Tb K A3Nl1KaM 11004epe,aHO T0· 
cTep (e pell<MMB V2), noeepHYTu KO/leH· 
43Tbli< 9311 CT 

0TpeMOHT11pOB!Hb 1o1n" 
ponnep 

P11c. 85. JJ,e1o1ra1011i. po 

Mc11m~ •.oHr· j 

liH)l (l 111lp00o~M"1 

'----..i 3aMBHl1Tb He11cnpaBHb1'1 A8T411K 

5.2.3. Ae1'1ratr)111o 110 pa3e111eaeT nonHOH MOU4HOCTlll 

npw·l"1HO~ :1 1 !}My MO>~,O I ciloll b. H0Ha,(10>KHOCTb KOHTaKTHblX C00,Q"1H0H"1i:i; no

epe>K,Q0H"10 COO{li-1tl11TOlll>llb1X llJ.lOBO,QOB; noepe>K,QeH1i1e wnaHra, C00,Q"1HSUOLJ.10-

ro KOHTponnep <J onyCKHl1IM tpy6onpoeo,QoM; Hanw·Me KOH.QeHcara ronn1i1ea a 

yKa3aHHOM WflilHl 'O; tH)"11~11pr1111 tOCTb KOHTponnepa; HeeepHaSI ycraHOBKa 1i1n111 

He1i1cnpaeHocr1. 11~ 111HKCI y111oui,1x 111Mnynbcoe; He111cnpaeHocTb .QaTY"1Ka reMne

parypbl. no1i1cK t101i1G11pt11111oc 1111 11poee.ci1i1re no cxeMe (p1i1c. 86). 

WnaHr noape•w111, 111111M 1Hlti.1~ I npoeep11Tb wnaHr, coeA11HR10U(11H wry-
KOHAeHc111 1 llllllltllll uep KOHTPOllllepa c enyCKHblM TpyOo

HeT 

npoeep11TbyCT81iOO>.vAYH(CM 1153 1.) , 
OTKlll0411Tb OT Hero 11po11011n, !!OA~lll(J'IM lb 
eMeCTO H11x Tecrep (h po:.wAa V2). 110 

npoeOAOM 

eepHyrb KoneH4a 11;~ "Jn (~ 1 
1 

Y11:in111b KOHABHCaT ronn11ea 1111M 3aMe· 
~IM It. IJJJlAHr 

Her ~ " 
- r - 3(1MeHl1Tb AaT411K yrnOBblX 111.my11bCOB I 

Au 

8bleepHyTbAaT411K TCMllUl)iJIVI"-~ 1111110 
eep11Tb (CM. n 5.3 2) 

AaT'IMK 1tcnpa11l!tt 

Aa 

3aMeHl1TbKOHTpo1111ep 

HOT 
I ~I 3aMeHMTb A3N'1K Te>.mepaTypbl 

P11c. 86. JJ,e1o1rarenb He paae1o1eaer nonHyio MOl!lHOCTb 
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5.3. YCTPAHEHIAE HEIACnPABHOCTEr.11 

5 .3 .1 . npoeepKa 111cnp11nttOCTlll Iii peryn111poeKa ycTaHOBKlll A3T'ilil
KOB Ha'iana OTC'IPTa Ill yrnOBblX lllMnynbCOB 

3 

/ [l -
~---" ... '._.4". 

- • ltlcnpaBHOCTb AaTYll1KOB HaYana OTCYera 111 yr-
nOBblX 111Mnynbcos nposepbre 1113MepeH111eM co
npornsneH11R 111x o6MOTOK. Ben111Y111Ha aroro co
npornsneHVIR AOmKHa 6b1Tb a npeAenax 350 .. .450 
OM. np111 APYrlllX 3HaYeHll1RX conpornsneHll1R o6-
MOTKll1 AaTYVIK Heo6XOA111MO 3aMeHll1Tb. 

n0Bb1x 11Mnym,coo 
1 • BeHlli.l MdXOCH>\ 
nnP.H11R; 3 • /\.)l .. 11K 

3a3op M8)1(AY AaTYll1KOM yrnosb1x 111Mnynbcos 
111 BepW11HOi1 3y6a MaXOBl1Ka ( 11n111 AaTYl1KOM Ha
Yana orcYera 11 rop40M wrnqna) AOn)l(eH Haxo
A111TbCR a npeAenax 0,3 ... 1,2 MM (p111c. 87). 3a-
30p onpeAemteTCfl np11 CHflTOM AaTYl1Ke 3aMe
poM paccrof!H11fl or nosepxHocrn Kaprepa c4en
neH111fl AO sepWl1Hbl 3y6a MaXOBl1Ka, BblY111Tafl 113 
Hero 25 MM. 

5.3.2. npoOOl)KOJI 1•1111Ka TeMnepa Typb1 oxna>KAat01J.4eM )l(lllAKOCTlll 

~ BHaYane co6ep11re cxeMy, 

~ 

Orff. 1-~:1~12 B 
'(v) u --01.. 

PMc. 88. CxeMa AflR nr>0oep~11 O<lT'jllKa TQMllOptllypbl 
1 . AaT~HK; 2. TOCTC:p II pc'll<11Mf) DOnb'MOTpa nocro"101oro 'Oli<l 
3 - po311crop 9. 1 KOM 

Ta 6n11 u a 8. naACHMO tUIJlflllll<CHMR Ha AST414 -
TeMneparypa oxnaJKA<tt0Ul1~'1 

70 75 80 >KMAKOCTM, 'C 
~-~ 

nMBHlle HanpR)!(QIMR 
3.43 3,48 3,53 Ha A11TY11Ke, B 
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noKa3aHHYIO Ha p14C. 88, a 38-
TeM onycr11re AaTYl1K a 6aYoK 
11n11 KacrpionlO c BOAOi1, KOTO
pyio MO)KHO nOAOrpesaTb. no
AOrpesaR BOAy, 113Mepbre na
AeH11e Hanpsi)l(eH11R Ha AaTY11-
Ke np11 pa3nl1YHblX reMnepa
rypax, 113MOpCHHblX repMO-
Me TpoM. nMeHlllfl Hanpfl)l(0-
Hli1fl Ila AOn)l(Hbl OTnl1YaTbCR 
Gonoo 'l0M Ha 0,1 BOT COOT
nOrGJBYI01.J.111X 3HaYeH1-1i1, np111-
M11r.:ttHblX a ra6n. 8. 

,,-· 

85 90 95 100 . 

3,58 3.63 3,68 3,73 

rnae a 6 

C"1CTEMA 3J1EKTPOCHA6>KEH"1SI 

t3. 'I. YClPO~CTBO 

n11raH111e norpe611Te111)1i f!llOK f!M%1.1KOi1 aHeprt.1111 B asroM06111nf!X "MOCKBW-i" 
11 ltl)I( ocy1.J.1eCTBnfleTCR or I (lllCl)[llOpll c perynflTOpOM Hanpfl)l(eHl1R 111 aKKyMy
nflTOpHOi1 6ar ape111 (rnc:ln 0) 

r eHeparopb1 r 222, 20 3101, P02 ~i701 11581.3701 npeAcrasnflJOT co6oi1 rpex
cpa3HYIO Cll1HXpoHHYIO :i111~K I p11'100iYtO MaWl1HY nepeMeHHoro TOKa c aneKTpOMar
Hl1THblM B036y>KAeHll1eM 111 llG!pOOlllthlM KpeMHl1eBblM BbinpRMl1TeneM. KoHcrpyK-
411fl reHeparopoa COflOPJHll11 CflDllVIOl1111e OCHOBHble aneMeHTbl (p11c. 89): HenOA-
8111)1(Hbli1 crarop 21, ap~tllilllOUllll~•~lt porop, KpbiWKY 1 co cropOHbl KOHTaKTHblX 
Kone4, 11Hrerpnm.111.>1i1 por y11n1op 1tc1npfl)l(eH11R co 1.J.1eTKOAep)l(areneM 25, sbinpfl
M111renbHb1i1 6noK 2, Kpt.1WKY '10 oo c 1op0Hbl np111B0Aa 111 WKl1B seHrnnflropa. Cra
rop Ha6paH 113 01Jl(l111i11ux 1mMrn11, coeA11HeHHblX a naKer, 11111Meer 36 na3oB, a 
KOTOpbiX 3ano11<0111,1 'fl)OXqlfl'.llthll) o6MOTKl1 22, C08All1HeHHble 8 3Be3AY· 

Por op re1101>mop;1 oocrn111 113 o6MOTKl1 so36y)t(AeH11fl 20, HaMoraHHoi1 Ha 
OTAenbHYIO srynt<y I\ 'fll[ll\OM r11y111<11 np11Mb1KalOT ABa Korreo6pa3HblX nonlOCHblX 
HaKOHeYH11Ktl 16, oOpniytOll\llli n11e1taA4arnnon10cHy10 MarHl1THYIO Cl1CTeMy KOH 
4b1 o6MoTKl1 0036yil-l/I0111111 np1111i'Hlttb1 K ABYM KOHTaKTHblM KOnb4aM. BrynKa, no
nJOCHble HaKott1)•11 111KH H K01Hr1Krrn,1a KOnb4a HanpeccosaHbl Hasan 7. B anioM111-
H11esoi1 KpbiWKO 1 00 (1l01lOitlll KOHT<lKTHblX Kone4 ycraHOBneHbl BbinpRMl1Tenb
Hbli1 6noK 2 11 pcrynmop 11n11p11)t{e1111si 25 co 1.J.1eTKOAep)l(areneM KpblWKa co cro
poHbl np1100Aa WK>KO 111:l101ou11011a 1113 anioM111H111R. B 06e111x KpblWKax 11Me10TCR 
seHT111nR4V10HHhlO OKtin 1111011bt AflR KpenneH11R Ha AB11rarene. WK1-1B 11 seHrnnR-

Ta 6n 11 ua 9 Coc11111 11p11!1opo11 CMCTeM 3neKrpocHa6ll<eHMR 
,., 

' ABTOM06MnM 

Ha11MeHoaaH 110 
~~-.. 

np116opoa 01MOCKOM't" • 2140, «MOCKBM4n - A3nK- 21412, 
f\~rtK • 21'1 I • 4121119, lt1>K -

21251, Vl>K . 2715 
2140SL lt1>K - 2126 

reHepaTOp 1·222 2n 3101 292.3701 
·I 

581.3701 

- · . ~ =---· .... 

PerynRTop 
~1120 >1112A ~1 12A ~112A 

HanpR>KeHMR 

AKKyMynRTOpHaR GCT·55;)P 6CT-553P 6CT-5531 6CT-553P 

15arapeR (6CT-55A3) (6CT-55A3) (6CT·55A ) (6CT-55A3) 
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PHc. 89. reHeparopbr: 

a r222; 0 - 29 3701 1 - KpblUJKa co CTOpOHbl KOHT8KTHb/X K0110t1. 2 • l)t.111pl!MM ron~HblM OnoK; 3 - BeHTllnb 
(llllOJ;l): 4 • Oom KpenneHllR Bbll!f'"MM TOllb>tOro OnoKa; 5 • KOltlilK lltOO KOltbllO, fi. ~\;ll)Hll,1 nonw11nH11K; 7 Ban 
poropa; 8. BllHT KpcnneHllR weTKOllCPl>-illenR; 9. BblBOA •30• re1+cpa10pa, 10 . CTllJ«ttO~ Oonr; 11 - WTeKep 
"Hyneeoro• Bbrsona, 12 • wer•o11cpll\il1011b, 13 • werKa. 14 • w1111nbK8 Kpe11neH11H roueparopa K H8TRlKHOl1 
nnaHKe; 15 • WKllB c eeHr11nRropoM, 1IJ, 23 • nonlOC poropa, 17. nryn•a. 18. nepe11H11~ nonwMnHllK; 19 -
KPblWKa co CTOPQHbl np11eo11a: 20. OOMOIKll poropa. 21 • CTarop; 22. 00MOTK8 craropa. 24 - KOHllCHcaTop; 
25. perynRTOp HanpRlKeHllR c 14t)fKOMp11U11uncM 
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PHC. 90. 3neKTpMY0CKHO CXOMI~ rtJ111lp8TOpOll : 8 • r222; 0 29.3701: B • 292.3701, 581 .3701 . 

n1.1satorcsi Hasan ro11oparopa 11H 11motir-:u 1.1 aaKpennsitoTCR rai:1Koi:1 c npy>t<"1HHOi:1 
wai:16oi:1. 3neKrpW-i0CK"10 CXtJMbl IUll!lJXllOpoo np"1B9A9Hbl Ha p"1C. 90. 

np1.1H~O AeYlcTB"1SI rcHOJ>alOJ)!I OCttOBQH Ha f!Bn9H"1"1 MarH"1THOO "1HA~"1. np1.1 
nycKe Af3"1rarensi Ha OOMoTKy poropa OT SKf<YMynRTOpHOiii 6arape1.1 noM9TCfl TOK, co-
3Aa10U11<1i:1 MarH1.1THoe none ocxl6Y>t<An111.1S1. np1.1 spaUjeH"1"1 poropa 3TO MarHITTHoe none 
nepeceKaer nposoAH"1K"1 o6MOTOK craropa, s pe3ynbrare Yero s o6MOTKaX craropa 
111HAYKn1PY9TCSI nepeMeHHafl 3fl9KTJX>AB~fl cwia. nocKOnbf<Y OOMOTKl-1 CAf3"1HYTbl 
OTHOCl!ITenbHO i:ipyr i:ipyra, TO "1 "1X 90C TaK>Ke CAf3"1HyTbl Ha 120° (p"1C. 91 ). TaK"1M 
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P11c. 91. np1111L1111111m1Gllll1R BblnpRMllTBnbHOro 6noKa 1e11eparopa 

o6pa30M, Ha UL>IXOl\O CIGMoroK cTaropa npi.1 spa111eH1.11>1 poropa nosism1eTcsi Tpexcpa3· 
Hbli1nepeMeHHt.1i110K. Ho oce norpe&1TeT1111 s asroMo6wie pa6orator Ha nocrosiHHOM 
TOKe. YTo6bl ero rlO/IY'Mll1, ll reHepaTop BCTpoeH Bb1npsiM1>1TenbHbli1 6nOK. 8b1npf!MI+ 
renbHb1i16nOK COACJ))l(1>11 11100 n, Al-10.QOB. ToK, noc;ynato1111.1~ K norpe61.1rento RH (Hanp1+ 
Mep, K naMnaM cpap), 111)0)(0/1111 B Ka>t<Abli1 MOM0HT BpeMeHi.1 TOnbKO '-10pe3 ABC! .Qi.10.Qa. 
,llei1cra1.1renbHO, s Tt"IOl 1110 lillOMe>KyTI<a BpeMeHl.1 0-t1 (pl.1C. 91, a) Hal.16onbwee 3HaY& 
Hl.1e Hanpsi>KeHl.1fl w·my1rn1(1yo n;si s o6MoTKe 1, a Hal.1MeHbwee - s o6MoTKe 2. B pe3ynb
rare TOK HarpY3Kl.1 l.1.Q01 I K) 1101 M, nOKa3aHHO~ Ha pl.1C. 91, a, '-10pHblM useroM: OOMOTKa 
1 reHeparopa, .Ql.10.Q 1, Har py~1Kn RH, .Q1>10.Q 5, o6MoTKa 2. TaK1>1M o6pa30M, s npoMe>KyTI<e 
0-t1 pa6oratoT .Ql.10Abl 1 l.1 5. B cne.Qyt01111>1Ci npoMe)t(J'ToK speMeHl.1 t1 -t2 Ha1>16onbwee 
3Ha'-10Hl.1e Hanpsi>KeHl.1fl l.1Hf\yK1l.1pyeTCfl B OOMOTKe 3, a Hal.1MeHbWee - B o6MOTKO 2 
Tenepb TOK HarpY3Kl>1 (o6o3Hil'it)H 6enb1M l.\BeTOM) npoxo.Ql.1T no 4en1-1: o6MoTKa 3, 
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+~ 

1 
.Ql.10.Q 3, Harpy:iKa RH, .Ql.10.Q 5, o6MOTKa 2 
(pl.1C. 91, a). B ~HOM npoMe>KyTKe speMe
H1>1 pa6orator 1\110/ 11>1 3 l.1 5. 8rn >Ke .Ql>10Abl 
pa6oratoT B npoM~>KYTKe BpeMeHl-1 t2-t3 
(pl.1C. 91, 6). B npoMOll<YfKc1X speMeH1>1 t3-
t4 1-1 t4-t5 (pl.1C. 91, 6, fl) pa6orator .Ql.10Abl 
3 l>1 4, a B npoMe>KylKO 15,16 (pi.1C. 91, B) 
.Ql.10Abl 21-14. AHanorw·lHblM o6pa30M npo-

P11c. 92. CxeMa npocreHwero 6ecKOHTaKTHO· 1>1CXO.Q1>1T Yepe.QOBaH1>1e pa6o11,1 .Ql.10.QOB 
ro perynRropa HanpR)f(eH11R Bb1npflMl.1TenbHOrO 6nOKl'l l.1flpvl1¥\flbHei:i-
weM l.13MeHeH1>11>1 Hanpsi>KeHl.1i1 s o6MOTKaX craropa reHeparopa. Ho KaKl.10 61.1 napbt 
.Qi.10.QOB Bb1npsiM1>1rensi He pa6oranl.1, HanpasneH1>1e roKa HarpY3f<l.1 ocrae1c}1 1101.13MeH
Hb1M, r.e. c BblXO.Qa reHepaTopa Ha norpe61.1ren1.1 noc;ynaer nocrosiHHb1i110K 

,llnsi no.Q.Qep>KaH1>1fl nocrosiHcraa Bb1pa6aTu1saeMoro Hanpsi>KeHl.1fl see rm1eparo
pbl cHa6>KeHb1 BCTpoeHHbfMl-1 perynsiTopaM1>1 Hanpsi>KeH1>1fl Perynsiropbl rl112A 1-1rJ1128 
no.Q,Qep>K1>1BatoT Hanpsi>KeH1>1e nocTOflHHblM B pe3ynbTaTe 1>13M0H0Hl>1fl CWlbl lOKa B o6· 
MOTKe B036y)l(A0Hl.1R c nOBblWeH1>1eM '-laCTOTbl apa111eH1>1fl poropa reHep.:nopa pery· 
nsirop, cra61.1n1>131-1pysi Hanpsi>KeH1>1e, yMeHbwaer c1-1ny roKa B036y)l(AeHl.1fl, a c pocroM 
Cl>1nbl TOKa Harpy3Kl>1 OH ee ysenl.1'-li.10001. Porynsiropbl rl112A l>1 rl112B BblnOnHeHbl 
6ecKOHTaKTHb1Ml.1. np1.1H41>1n A0LliCllll>1fl 6ocKOHTaKTHOfO perynsiropa Hanpfl>K8Hl>1fl CO
CTOl>1T s cne.Qyio1110M (p1.1c. 92) floKn t1.:.mpsi>KeH1>1e reHeparopa Mano. c1a61>1n1-1rpoH 
VD1 perynsiropa MKpi.11, H)K '1('1>03 11c10 He npoTeKaer, no3TOMY rpaH31>1crop VT1 
TO>Ke 3aKpb1T, a Bi.JIXO/V IOi-1 rprn 131>1C 1op VT2 OTKpblT. KaK TOnbKO Hanpsi>KeHl-19 reHepa
ropa craHOB1>1TCfl 6om.o1wi HOM1>11tai1i.Horo, cra61>1n1>1TpOH "npo61.1saercsi", npoXOAfll!ll.1i1 
Yepe3 Hero TOK OTKJ>l>llJ{lf) l I f).-U 131>1CTOp VT1 l.1 3aKpb1BaenpaH3l.1CTOp VT2. npl.1 3TOM 
TOK B o6MOTKe so36y>KJWIMH, n 3tta'-ll.1T l.1 Hanpsi>KeH1>1e reHeparopa, yMeHbWatoTC51, 
CTa61>1n1>1TpOH CHOIUI 3t\KllLIB00TCfl, a BblXOAHOi1 rpaH3l.1CTOp OTKpblBaeTCfl. npo4ecc 
nosropsieTcsi, o6ec1101J1>1llHH r10p,qep>KaH1.1e Hanpsi>KeHl.1fl reHeparopa nocrosiHHblM npl.1 
1>13MeHeH1>11>1 YaCTOTbl npa111eH1>1fl KoneHYaroro sana AB1>1rarensi. 

KoHcrpyK41>11-i' perynsiropos rl112A l>1 rl112B COAep>KaT KpoMe OCHOBHblX 
3neMeHTOB, n0Ka3a1rni.1x Ha p1-1c. 92, e111e psi.Q .QononHl.1renbHb1x 3neMeHTOB, 
nosb1wato111l.1x Kac1ecrno 1-1 Ha.Qe>KHOCTb pa6orb1 perynsiropos (p1.1c. 93). 

CxeMbl coeA1>1He111.1i1 reHeparopos l.1 perynsiTopos Hanpsi>KeH1>1si Ha pa3nl.1'-l· 
HblX aBTOM061>1nsix npl.1B9A8Hbl Ha p1>1c. 94. 

a 

B 

M 

6 

PHc. 93. li1HrerpanbHb1e perynRTOpb1 HanpR)f(0HHR. a - 71112A, 6. 711128 
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PMc. 94. CxeMbl c1o1creM ..tm)l\'1K>C11a6>KeH1>1R aeroMo61o1neiii. 
a A3nK-2141, ·21412, (> ''MO(~UH'l'•21 40, "MOCKBH'i"·412l.13, IA>K-21251, "1>K·2715: 8 -"MOCKBH". 
2140SL, r -1'1>K-2126: 1 - a••yMy11mop11uM Oa1apeR; 2 -reHeparop; 3 -OnoK pene.., npeAoxpaH1>1renei1; 4' 
BblKnlO"arenb 3a>KHraH1>1A, 5- KC•MCJ .... 111111>1~ npHOopoe; 6 - BOnbTM0Tp; 7 - KOHTaKT OnoKa npeAOXpaHHTenei.\; 
8 - aMnepMerp; 9. KOHTaKT CTApl!lJ);'t, 10 . pene BKnlO"eH"'A KOHTpOnbHOH naMnbl pa3PAAa OarapeH, 11. 
nesb1i1 OnoK npeAoxpaH1o1mnei1, 12 • Km11po111.1t.1A naMna pa3PAAa Oarape1o1 
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6.2. ,D,MArHOCTMKA 

C1<1creMbl aneKrpocHJ6>Km•1<1R n1noMOli1Anel.1 "MocK01<1•l" IA V1)K coeAIAHRIOTCR c 
6oproeo~ C0Tbl0 pa3n1AYHl.IM o<1Jl(13C!M (rM ' p1AC. 94), HO He1<1cr1paBHOCTV1 B HIAX npo
RBnRIOTCR OAIAHaKOBO. Mow.110 llloll\l)fllAH1 HO<:KOnbKO BH0WHIAX 11r><lRBneHIA~ Hel-1cn
paBHOCTe~ Cl.1CTeM aneKlpOCI lltrl/KOl ll-111 ' 1lt)l11pl.13HaKOB 3aPRAa tin rapel-1, 6arapeR 
pa3p11>t<aerc11 e npo1.1ecce tH<C.1111yo 101111~1.110 11pl.13HaK00 Hapywottl-1R pa6orb1 reHe
paropa Her, 6arape11 nepo3flJ1".>tUIOllJI!, 1 011oparop l-13AaeT c11nbHt.1~ 111yM B aero
M06l-1ne "MOCKBW·i"-2140Sl, ~lpOMO 1010 MOIYT 6b1Tb cny1.1a1o1, KOrAa KOHTponbHaR 
naMna pa3pRAa 6arapo1<1110 t!(11 Ol}M fOJl 11pl-1 l'IKn10YeH1<11o1 3Cl)t(1>1raH1AR. 

6.2.1. HeT npM3H3KOh 

I . . ~I 3a"MCntTb "' 3aTRHYTb KOHTaKTHble co-
eAMHeHHR MB*AY AG"' r 

llfllt~OW•Oro 

I I r 1 Her ... HarnHrb Mllf1 orpeMOHTHpo~aTb npM-
ROAHOM peMeHb r ,,,. 

CoeA.,HHTb e1>1eoA •+• r' o 111>11n110M ·1u· 
r, 3anycrnrb ABMra1em, 

AMnepMerp noKa31>1•n111 
3apllAHblH TOK 

.. Her 

CHRTb r, Hai.iTl>I"' ycrp(IHHlb B HCM ttl'HC• 
npaBHOCTb 1'111"' 3aMeH'11 b P,rO 

I Aa -.. I YcrpaHHTb HeHcnpaeHOCTb e uenRx, co-
eAMHRIOt.UHX Bbl BOAbl r 

P1o1c. 95. Her np1>13Ha1<oe 3apRAa fylrape1o1 - aMnep
MeTp noKa3blBaer paapRAHblH (01< (aBTOM061>1n1>1 
"MOCKBH'i"-2140, - 4121t13, ltl>K-21251, - 2715) 
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v nOK33blBaeT noHHlKeHHOll 
Hanp11lKe HHe 

.... I nycntTb AB11rarenb, BKnl0-'1Tb A3nbHHlil 
caer Q>ap 

HaT11lKeHHe npHeOAH0111 lllJMHll HaTRHYfb Hnl1 orpeMoHrnpoeaTupeMeHb r HOpMallbHOll 
HeT 

YcrpaHMre He1-1c
npaeHOCTb B npoBo· 
Ae, coe.Q"1HRIOUlBM 
BblBOA Hy11q r C BblBO· 
AOM'86•penePC702 

11 0 

An 

..---~""'~ C"RTb r, HllHTH H ycrpaHHTb H0HCnpaB· 
I HOCTb Hn'1 3.1MBH'1Tb r '1n'1 PH 

HeT 

P11c. 96. Her npHJHaKoe JapR.Qa 6arape1-1 -eonb· 
TM0Tp nOKa3blBaer nOHHlt<eHHOe HanpRlt<0Hl10 

---- --- ----- - - - -'-1--
noA<nio"1-1re recrep (e peJK1-1Me / • I 3any. cnne AB1-1ra-
V) M0JKAY BblBOAOM ·+· A6 H M renb, BKnl0-'1BABnb· 

I HHi\ C!!0T c)>ap 

Ao 
V = 13,2 ... 14,5 B 

HeT 

npoaepbre nP ~ l neeoro Or.o<a 
nP .. ero C00AHH0H'1e B rH03Ae 

nP HcnpaaeH, COeAHHBHHe I He r ,.., 3aMeH'1Te npe)lO 
HBABlKHOe xpaH'1T0nb, o0ec

HaTlllKBHHe PBMHll 
HOpMallbHOe 

Aa 

f 
Cout111t1Hre npoeoAoM BblBOAbl r 
11 ~ii11ycrnre ABHrarenb 

KoHrponbHa11 naMna 
1111ap11.ua A6 racHeT 

HeT 

Aa 

ne%re ero H3ABJK· 
Hoe C00A'1H0HH0 B 
rHSJAe 

Ha1RH>1Te 1-1n1-1 orpe
MOHT>1pyi1 re np'1· 
BO.OHO~ P0M0Hb f 

YcrpaH1ne H0MC· 
npaBHOCTb B [18nRx, 
C0BAHHRIOUl'1X Bbl· 
BOAbl r 

P11c. 97. Her npHJHa· 
Koe 3apRAa 6arape1-1 
- KOHTponbHaR naM· 
na pa3pRAa 6arapeH 
ropHr npH pa6oraio
ll.10M ABHrarene 

CH'1MHTe r c aero· 
MOISHnR, CH'1MHTe 
PH co Ul0TKOA0PJK3· 
reneM "' npoeepbre 
HBA0JKHOCrb '130nR· 
U'1'1 BHHTa Kpenne· 
HHR Ul0TKOA0PJK3· 
TenR '1 WHHbl U(0TKH, 
npHC00AHH0HHOH K 
BblBOAY "B" PH" 

.. ,BH1n HtlAftlKHO H3011HpoaaH1 Her ,.., YcrpaHHre 30Mb1Ka· 
01 WHtu.1· H'10 BHHra Kpenne

HHR UlBTKOA0pJKar e· 
nR C W'1H0i1 Ul0rK'1" 

Pll H ( ll 111111111 Her 3aMSHHTe perynRrop 

I Her .. J CAai1re reHepar op e 
peMOHr • B OB eCTb 
KOpoTKoe 3aMblKaHl1e 

3a-'1CT'1T8 '1nl<t OT• ~,.,. t J 
peMOHTMpy~Te KOH· ... , ., - ~··~ ...... 
raKTHble KOnbua r , 

TecTep 
OOK33blBaeT 
06pb1a 4enH 

Aa 

Cllai1re reHepar op 
e peMoHr - e OB 
ecrb olSpble · 

TOllbKO QnR re11c 
paropa r222 

..... , lllol YcrpaH1-1re 1aMbl<a· 
11118 Ha M BblBOAa 
"30" ( +) reHeparopa 

~ 
3aM0H '1T0 BblnpA· 

\ ,.n , 11in~n11 n J MHT0/lbHbl~ 01101( 
I '1nH YCTPBHHTB B 

HBM HeMcnpaBHOCTb 

P11c. 98. CxeMa noHCKa 1101-1cnp<11111oc 1 H n t Ot1('fill H)l11l 

6 .2.2. 6arnpesi pa3psi>1<aeTCU D 111)01,C'CCe 3KCnnyaT34HH, HO npH-
3H3KOB HapyweHHSI pa601a.1 rcuepaTopa HeT 

Pa3pRA 6arape1-1 np1-1 sKcnnyn 1aq1-11<1 amoM061-1nR MO>Ker 6blTb .Bbl3BaH He
npas1<1nbHblM1<1 AeiiicTB1<1S1M1-1 np1-1 nonb30BaH1-11-1 c raprepoM, nepepac .. oAOM sHep
rn1-1 , ocna6neHHeM KOHTaKTHblX C00A"1H0H"1"1 (oco6eHHO noAropaH"1eM KOHTaKTOB 
Bb1Knl04aTenR 3a>K"1raH"1SI "1 HeHaAe>KHOCTblO COeA"1HeH"1SI npeAOXpaH1<1reneiii B 
rHe3AaX), HeAOCTaT04HOiii Ben"14"1H0"1 HanpR>KeH"1SI, Bblpa6aTblBaeMoro reHepa-
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YCTBHOBHTb CP0AHIOIO ~3CTOTy 11p111110· 
HHA KOlleH~aToro eana ABHrare11A, 111111· 

Klll0~11Tb recrep (B pe)l(HMB BOnt! IM•llil~) 
M0)1(AY BblBOABMH OaTapeH 

• 
1•• II B HeT 

Hanp11lkeHMe MeHa.we "• 1------- Ycrpa><11Tb nepepacxoA a11eKrpoaHeprnH 

An 
npoeepHTb H3Tllll<0HHll l11iHll01lHOrO 
peMHA reHepaTopa 

l Har11lkeHHfl 1· 11111\ne J •I HarAHyrb PCMBHb I 
I Her 1111 

nposepHTb tt~llBJOll(iC)~ kiHllOKTHb1XC0-
0AHHB>rnH u111111M c11c ll•Mbl anenpo
cua())l(eHH11 

KOHTOICntblft CO _____ ---~--.. -1 3a~HCTHTb 11 33TllHYTb KOHT3KTHb19 CO· 

"-------~~~-..~----------~ HeT Le~A~"'-'-'e~H_.,_A_~---~-~-~-__J A• 
npooepHTb, %!pn111111, llC,.,CnpaBHOCTb 
Hll"1 cJaM~ttHI~ I'll 

PMc. 99. 6nrupo11 pr13pRll<aercR e npot.1ecce a1<cnnyarat.1111111, HO npl'13HaKoe HapyweHl'1R pa6o
Tb1retteparnp.i11or 

TOpoM, YTO II 1}001() OYepeAb M0)1(9T 6b1Tb Bbl3BaHO ocna6neH111eM Harn>KeHlllR 

nplllBOAHOro J)CMllR reHeparopa Ill He111cnpaBHOCTblO perynRTOpa HanpR)l(0HlllR. 

np111 nOlllCKU llOlllC:npaBHOCTelil, nopRAOK KOTOporo nplllBCACH Ha plllC. 99, Hy>K
HO "1M9Tb TCC!Op Iii HlllHaMOMeTp AJ1R npoeepKlil HaTR)l(0HlllR peMHR. 

6.2.3. 6aTC1J>0f1 nepe3apsn1<aeTcsi 

nplllYlll~taMlil rll)pO:mpSIAKlil 6arape111 ABnRIOTCll H0"1CnpaBHOCTb perynRTOpa 

HanpR)l(0Hlllll, 3aMhlKn11111e BblBOAa "W" perynRTOpa 111n111 BblBOAa 06MOTKlll 903· 

6y)l(AeH111R reHopniopn t1A "Macey". Ha~rn He111cnpa0Hocrb eaM noMo)l(eT cxe
Ma p111c. 100 

CHATb r c aeroMoOi<n~. c11it "' Plj 110 ~or: 
KOAeP)l(8Te11eM" npo11t•p1111o I'll 

I Her r PH MCnpaaeH l -...! 3aMeHHTb PH 

Aa 

YcrpaHHTb aaMblKBHHe OB 11n "Mlll'.ty" 
1111H 3BM0HHTb porop 
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PMc. 100. 6arapeR nepeaapRll<aercR 

6.2.4. feHepaTOp H3A3eT CHnbHbl~ wyM 

npw·llllHaMlll nOBblWCtHIOI 0 wyMn re11oparopa MOryT 6b1Tb o6pblB OAHO~ 1113 06-

MOTOK craropa, He111cnpam 1oc1 '' Hi.ir1JmM1111onbHoro 6noKa, ocna6neH111e ra~Klll Kpen
neHlllR WKlllBa eet1rnnRropa, 3[11 J)!l::!llOllllll) l<OllTaKTHblX Kone1.1 ~ ll.19TOK, OTCYfCTBllle 

CMa3Klll B nOAWlllnHlllKax. I l<ti-11111 tfl1111Cllp~11)1h• 'Tb noMO)l(9T cxeMa p111c. 101. 

( r "•001'' ) Cl" ·1 CHATb r, pa306p<11b aro, npoeepHTb"' :t ycTpaH,.,Tb He.,cnpan11ocrb e crarope 
~-------·"'- Hur HllH eblnpAMHTBllbHOM CinoKe 
noATAHYTb raiiKy xpenneHHll llJK"lil\ ll(Jtl 
THllllTOpa 

f WYMHr 

3BM0f<IHb nOAW"MH"K" f 

BK1110~"re 33Jl(HraHHe 

_ _ .._, npoTepeTb l4BTKH "KOHT3KTHb19 KOllbll<I 
·~~ 1p11nKoii, CMO~BHH0'1 e OeHJHHe 

Jla ( r WYMHr ) 

l'Hc. 101 . feHeparop wyM111r 

_ __ I fll'!lP!!JJ~•oHa •opoTxoeaaMblKBHHe Oe-
C11b1weH 114e11'tOK cpa6aTblR8HHll J An _ la. ~L~O 11pc111011. coeA11HAIOl4H'1 BblBOA "86" 

pene PC702 ,.. fono l'C702 Cr cimpaTopoM 

Her 

0TOnHT011b pa6oTaeT 

Her 

npoeepbTe nP N9 1 neeoro Ono.Ca nP" 
H3A9ll<HOCTb ero COBAHHeHHA B rHe3A0 

np HCnpaR0H1 COeAHHeHHe ero R 
rHe3AB HSAB>KHO 

Aa 
noAKlllO~"Te Kn Me)l(AYKOHTaKTOM 
nPN91 HM 

Kn ropHr 

Aa 
OTCOBAHHHTe npoBOA OT Bb1BOA3 "87" 
pene PC702 "COeAHH,.,Te ero c •+• A5 

lljlClllOA HCnpaaeH 

Aa 

.,.J Yc.rnn11.,ro 11e,.,cnpaeHocrn e 1.1en11 or A6 .._ ___ '1 • nP N'l I neaoro OnoKa nP 

- --- llp{IBHOCTb B 1.1en .. OT BblBO,Q<l "87" pe-~
!l"l1MeHHTe llBMny HllH YCTPBHHTB He ... c-

KOHTPOllbHSll naMna PB3PllAB ADl Her II(! PC702 K KOHTPOllbHOi'i MMne pa3pll-
aaropaeTCll _J 11~~~A=6 ___________ ___. 

Aa 
noAKJTIO~ ... re KJl M0)1(AY BblBOAOM 
"30 /51" pene PC702"' M 

3a~HCTHT0 KOHTBKTbl pene PC702 HllH 
JaMeHHTe ero 

8 3neKTpoo6opyAOIUIHHt" BBTO~ . cM01.tl.BJllU' 

""' YcrpaHHT0 HBHCnpaBHOCTb B uenH OT np 
.----- N9 1 K BblBOAY "30/51 ' pene PC702 

P14c. 102. KoHrponbHaR nati1na paapRAB 6ara
pelll HQ aaropaeTCR np111 BKOW:lYeHllllll 30)1(111f0HlllR 
( 0BTOM06111nb "MOCKBlllY"-2140Sl) 
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PMC. 105. npaeep1<a 00MOTKl1 B036y>t<A0Hl1ll PMC. 100, I lj)OI !Of)Kll p0MOJK11 B036y~BH11ll re-
reHeparopa Ha 06pb1e Hepa IOJlll ltfi Ko11orl)'.oe ~Mb1KaH11e 

KOM. 111HOrAa KOHTaKTHb19 KOnbl.la nposopaY1-1oruo1cJl (! 1 ll0Cl1T9nbHq poropa, YTO 
To}l(e seAer K 06pb1sy l.len1-1 soa6y)l(AeH1-1si flp11i\nmlro 11posopaY1.1saioll1eecR 
KOnbl.lO K sany c nOMOUlblO 3nOKCl1AHOro KneH ' ' 

6b1Baer, 4TO npl14l1HOH 06pb1sa l.len1.1 B030YJ!<W!i lf1JI ROriReTCR OTC09Al.1He
Hl19 npOBOAa OT UleTKl-1. B TaK1-1x cnyYasix BblCUOJlmtiO 0 rop~e UleTKl-1 Bbl9MKy 
i:11.1aMerpoM 6onbwe Al1aMerpa nposoAa. aanol-11n L111IOM1<y KneeM (Hanp1-1Mep, 
6<1>-2 a CMec1-1 c on1.1nKaM1.1 rpa¢1-1ra or He11cnp.11111or1t1ttJTK1-1)1-1 scrasbre npo
BOA. 3arsepAeB, Knei1 np04HO C09J:111H11T npOOO/~ CO ll\0 I KOi1. npoBepb Te Bbl CO
TY UISTOK. 0Ha AOn}l(Ha 6b1Tb He MeHee 8 MM. 1'.c111111m11<1-1113HoweHb1, 1-1x HY}l(HO 
3aMeHl.1Tb HOBblMl.1 l1nl1 BblT04l1Tb 113 lll9TKl'I 60flbUJOr'O f)ll3Mepa, 

KoporKoe aaMb1KaH11e a o6MorKe soa6y.lK/IC•11u1 npcmepRercR coei:111HeHl1-
eM O/:IHoro lllyna recrepa (a pe}l(1-1Me OMMerpa) K ~;c.11nio< 1110My KOnbllY poropa, 
a J:lpyroro-K poropy (p1.1c. 106). Ecn11 crpen1<a OTKJIOlfl!OlCR, nonb1Tai:irecb Hai1rn 
l1 ycrpaHl1Tb 3aMblKaH11e. Lfallje Bcero OHO 6hllJ(lOT y MOC I C09J:111HeHl1R 06MOT
Kl1 B036y}l(J:leHl1R c KOHTaKTHblMl-1KOnbl.laM1-1~11on 1lC1ic1111-1eM l.leHTpo6e)f(HblX 
c1-1n nposoi:1 06pb1BaercR 1-1 coeAl1HRercR c n11110M poroµn reHeparopa Ecn1-1 
BaM He yi:1aercR ycrpaH11Tb 06pb1a 1-1n1-1 Koponwo 3C!M1i1t<uH1-1e s o6MOTKe soa6y
}l(AeH1.1R -saMeH1.1re Beeb porop. 

OPOBEPKA H PEMOHT 06MOTKH CTATi}l~A f fit{'PATOPA 

06MoTKa craropa reHeparopa nposepRercR 11n oGpt.1111-1 KoporKoe aaMb1KaH1-1e. 
np1-1 nposepKe Ha Ot'ipb!B Tecrep (a pe)f(l.1MO C>MM1J1pa) noi:1Kn10Yaercsi no-

04epeAHO K KOHl.laM 11ayx cpaa craropa (p1-1c.107) rlp11 o6pbrBe crpenKa recre
pa He OTKnoHsiercR. Ecn1-1 Mecro 06pb1sa 06fwpy.·-1<01rr), ro nponaRi1re Mecro 
C09A11HeHl1R o6opBaHHblX npOBOAOB MOUIHblM ll{lllfll·lfHl\OM (He MeHee 100 Br), 
noKpo,;;re ero naKoM 1-1 npocyw1.1re a AYXOOKu. 

np1-1 nposepKe o6Mor1i1-1 craropa Ha o6pb10 o61x111-11e n1111MaH1-1e Ha noKaaaH1-1R 
recrepa nPl-1 ero noAKnioYe111-1Rx Me)l(Ay Bb1Bo.QaM1-1 cpa3 np1.1 scex noAKnioYeH1-1Rx rec
repa ero noKaaaH11R 11on)f(Hb1 6b1Tb OJ:ll1HaKosb1M1-1. Ecn1.1 >Ke recrep 6yi:1er noKa3b1saTu 
PCl3Hoe conpornBneH1-1e, :no 3Ha•MT, 4TO B OOMOTKe CTaropa OCTb Me)f(Bl1TKOBoe aa-116 

PMc. 107. npauopk 
paropa Ha 06µ1.11 11 c.tlnopa reHe- PKc. 108. npoeep1<a 06MOT1<11 craropa reHe

paropa Ha 1<opor1<oe 3aMb1KaH11e 

Mb1KaH1-1e. Ta1<.y10 OOMo tKY 11yit;110 aaMeH1-1Tb. KopoTKoe 3aMbtKaH1-1e o6MoTI<1-1 craropa 
Ha Kopnyc 01 IJ)()/\0111lo fr JI llO/ll\/ll04eHl19M OAHOro Ulyna Tecrepa (B p0)f(l1Me OMMeTpa) 
K OAHOMy l13 U1i100JlOil OOM01 k.11, n aroporo ~yna-K Kopnycy craropa (Pl1C.108). Ecn1-1 
crpenKa Tec1cpn 1JIKll!illllfJJCA c OOMOTKa CTaTOpa 3aMblKaeT Ha Kopnyc. 

Ecn1-1 >Ke tffl'1itt Mfll:IO 0Cipb1Ba 1-1n1-1 KoporKoro aaMb1KaH1-1R He YAaercR -
p. 

lll'{)llflf'/(11 If l'lMOHT Bbl0PflMHTEJ7bHOro 6JIOKA 

0CHOBHblMl1 ll{.i1('flf)'101fOCTRMl1 BblnpRMl1TenbHOro 6noKa (p1-1c.109) RBnR
IOTCR o6pb1B HllH KOfJOll\00 3<lMblKaH11e. 

.QnR nposcpi.;11 Klllt\flOf(I "13 J:ll10J:IOB Bb1npRMl1TenbHOro 6noKa He06XO/:ll1MO pa-
306paTb reHepn rop ~, npouop1-1rb Bbrnps:iM1-1renbHbri16noK recrepoM, KaK noKaaa
HO Ha p1-1c. 110. Co(1J111111-1 re nniocoBoi1 U1yn recrepa c Ml1HycoBoi1 nnacrnHoi1 Bbr
npsiM1-1renbHOrO 6110Kn, (l BTOpblM lllYnOM nooYepeAHO Kacai:irecb aa>Kl1MOB Bbl-

a 

+ 
PKc. 109. 8b1npHM1-11e11bt1t.111 6no~, . 
a - 00U1HH BHA: 0. 8110;:1pH~OCKa~ cxm ... 1. 1.2.3. Jall<HMbl, 4,5 . AHOAbl 
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P~c. 110. nposepKa BblnpSIM"1TenbHOro 6noKa reHep<ITOJii 
a • npoeepKa AHOJlOB Ha o6pb1B, 6 - npoaepKa AHOAOB Ha KOJIClTli(lj 

npRM11renbHoro 6noKa. CrpenKa recrepa AOmt<11~1 t<1i1t:f\lit'1 pa3 OTKnOHRTbCR. Ec
n11 OHa He OTKnOHReTCR, B 1.1en11 COOTBeTCTBYIOU\CfO n~10J1a •1 eCTb 06pb1B. 

noMeHRTb utynb1 recrepa MecraM11 11 nos1op11Tb nponcpKy Al10AOB. B 3TOM 
cnyYae crpenKa recrepa He AOn>KHa OTKnOHRTbOI Lri1111 oHa OTKnOHReTcR, rn 
nposepReMblei A110A 4 npo611r. nocne nposepK11111101io11 11 y6e11111ecb s 11cnpas
Hocr11 A110AOB 5. nposepKy BblnOnHRTb TaKl1M >t\O OUpll!lOM, TOnbKO unntOCO
BOi::in utyn TeCTepa nOAKntoYl1Te K nntocosoi:1 KOllfflK 1110'11111f1CT11He. 

6.3.4. npoeepKa lllCnpaBHOCTlll perymnopn ltrlllJ)Sl>KeHlllSI 

M 

PMc. 111. Cxerl.1a nposepK11 pmymnopa Ha· 
npfllK0H"1SI: 
PH • perynRrop HanpR)l(eHHR, Kn - Ko1nponbHaR 
naMna: 11n -MCTOYHHK nHTaHHR; v - BOOolM81p 
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lllcnpnrn 10111 i, perynRropa HanpR>Ke
Hl1A MO)t(HO 11ponop11rb, co6pas cxeMy Ha 
p11c. 111 ll1G·1w11MK n11raH11R 111n AOn>KeH 
o6ecfll~'t111WTh l1JMeHeH11e HanpR>KeHl1R 
AO 15[3 r locno llOJIKntOYeHl1R perynRrnpa 
K 111n ycrnttomno 11anps:t>t<eH11e n11raH11R 
128 - m1M11;1 11p11 ~noM AOn>KHa ropeTb. 
Ysen11'fbTO 11011pH:+:eH11e AO noracaH11R 
naMnbt. 3mcM nnantto yMeHbwaeire Ha
np11>t<e1111e 1111rru111~ 11 o MOMeHT saropa
Hl1R TlaMnl..1 aacp11KC11pyi:1re no BOnbTMeT
py HanpR>KOH11e 11croYH11Ka n11raH11R. 0Ho 
AOn>KHO 6btTb s npeAenax 13,8 ... 14,5 8. Ec
n11 naMna np11 113MeHeH1111 Hanps:t>KeHl1R 

He aaropaercR, ro n porynrnopc ecn. m1y1pOHH11l-1 o6pt>m, a ecn11 oHa He racHer
npo6o'1. Peryns:t rop 11y)l(110 l1~1Mott1111o 11 10111a. KOrAa wmps:t>KeH11e, 11aMepeHHoe 
np11 aaropaH1111 naMllhl, Mo111o1110 13,•IB 1.11111()onbwe14,78 

6.3.5. 3aMet1<1 I f)llljflCHOflO 

II porynSITOP HanpsnKeHlllSI 

B noA06HblX cnyllflll)I M!•lHlilJ ooccraHOBl1Tb pa6orocnoco6Hocrb reHeparo
pa, ecn11 coeAl11111TlJ lll1lilf !II IJI ' llflrynRropa ~11 2A 11n11 ~1128 c "Maccoi'.1" 
4epe3 naMny t1060m1t110il Ml lll\l IOCT11 A-12-8 11n11 A-1 2-5. np11 pa6ore ABl1rare
nR naMna 6yAOI n1;11io11111rn, pOflh perynRropa HanpR>KeH11R, 06ecne411saR reM 
caMblM 3apRA CIKKYMYllll I w:i ' Cc l(lCTBeHHO, np11 nepBOM YA06HOM cnyYae HY)KHO 
3aM9Hl1Tb BbllllOf\111111-i 111I1 I l)OJI pP.rynRTOP HOBblM. 

6.3. 7. 3aMOllfl porym11 opa Hanpsi>KeH111S1 

np11BblXOflO11) OTptlfi porynf1 IOpoB HanpR)K9Hl1R ~112A 11~112811X MO)KHO 3a

MeHl1Tb BblHOCllh1Mi1 polytHllOfl(IMl-1, 11MetOut11Ml1CR B npoAa>Ke. jlnR aroro Hy>KHO, 
so-nepBblX, 01Kl1IO'li11h Hrn1Cfl!~l11Hbl'1perynRTOp11, BO-BTOpblX, nOAKfllOYl1Tb HOBbli;:; 
0TKntoYaeTCR 11N1Cflf)[llll111li1 pc1ynRTOP 51112A 11n11 ~1128 coeAl1HeH11eM BblBOAa 
"W" perynRropa HO "Mflf'Jf,I/' 310 MO>KHO CAenaTb ABYMR cnoco6aMl1. nepBbl'1 cno
co6 He npeAYCMJ 1 pmwn 01111111si He11cnpasHoro peryns:tropa c reHeparopa. CH11M11-
re uteTKOAep11mrorn .. llMOC'lO c perynRropoM, orsepHys ABa 6oma 1 (p11c. 112, a). 

B 6 ll 
.AA. 

~~ ~~' ~ 
1 

~ 

6 

PMC. 112. 0TKnl()Ym!"11) porynsiiopa HanpRlK0H"1R (PH) 
a-yJen reHeparopa 2il 370 1(~Hn cttrpxy).0-ycraHOBKa nepeMblYKM PH (BHACllCflXY. !<pblWKa CHRTa), B
nnaCTHHa, HMMTMpy.0111aR PH, 1 Oon11,111pcnneHHR PH; 2- BHHTbl KpennaHMR •pb•WKM, 3- PH: 4 -nepeMblY· 
Ka; 5. BblBOA W: 6 - Bh•BOn 0 119 



Ta6m11.1a 10. Onepa4MM1 Bb1nomtAeMb1e npM 3aMeHe reHeparopoe -

3
aMeHReMbie 3 a M e H R. io lil .., e r e H e p a To p bl M p e r y n R To p bl ' reHeparopb1 

0TI<nlO't89Mbl9 29 3701 
Ti.tn orreHeparopa r221 r250 161 .3701 r222 591 .370~ 373701 

nPoBOAa ~~-+----+--~-1-----1-----1----~ n COO/IHltHH1 C09AMHHTb C09AMH1ffb coeAMHMTb C09AMHMTb PoBO~~OT, C OhlOO/~lM C BblBOAOM C BblBOJ:10M - C BblBOA'.Jl.I C BblBOAOM 
BblBOAa •3o• '+' •+• •+• •30• 

YcraHoetea flt •:ino PP350 
BblHOCHoro (121 3702) (201.3702) 133702 - - -perymnopn 

f:OQ/l"'flHTb COBAMHHTb coe HHMTb COeAMHMTb 
O 111.lllOllOM C BblBOllOM A C BblBOAOM 

npoeonor ·15• ·+· CBb'.~~A'.>M _ ~~~:;"'Tb 'B' 
f222 BblBOA<1 ' 15° PQrym1ropa perym1ropa "'' 'W'AOl.I BCTp0eH-

f'P380 PP350 perynRro,.,., Horo 

( 121 3702) (201.3702) 
13

·3702 
perymrropa , 1----~ ' 

COCAHHHTb coeAMHHTb C09AHHl1Tb 

l1fJ000AOM npoeonoM "PoBO~M. CHRTblH c 
BblBOAbl + .QononHHIQlll)• BiolBOAbl BblBOAbl H ·w· BblBOAa 'B" ' 

Ht.10 '67' ' W' - - nposoA 
coeAMfl11111111 pcrynRropa perynRropa perynRropc 3aM30n1-1- , 

C BblBOAOM 
11 11 ·w· poeaTb 

ro11oparopa reHeparopa ·~~-~--+---~~- _ reHepa • .,.,., 

n Oii!' ol t;QCflHHHTb C09AMHHTb COOllHHHTb C09AHHHTb C09AHHHTb 
p O . JI• • I~ llt.fBOAOM C BblBOAOM C BblBOAOM C BblBOllOM - C BblBOAOM 

ei.1s n1 + •30• '+' ·+· •
30

• •30• 

YCTallOIJKil • PP380 PP350 , I 

BblflOCHOIO (I'll 3702) (201 3702) 13.3702 - - - '1 
pervmn!'.>p:\ ' ' • 

\X)('AMHHTb coeAHHHTb HHTb coeAHHMTb I 
C llhlOOJlOM C BblBOAOM C09A11 C BblBOAOM ~ nPoeon OT '15' '+' C BblBOAOM COOAMHMTb 'B' 

0 " . '+" C BblDOAOM - ' ~ BblBOAi:I 'lU' pery1111ropa perynRropa '15' BCTpOeH-

~ PP:JBO PP350 perynRropa HOro ~ (I~ I :1702) (121.3702) 13 3702 perymnopa 
:. nPoBOA OT ~OO 

1111111 
0 BblBOAa ·o· . . JIM 3aH3011M- 38M30/1M· 3aH30n11- 3aM3011H-,.._ C: ll!JlliOflOM . -
"? (ronbKO MR ,0, poeaTb PoeaTb pooaTb poeaTb gi 581 3701) 

coo1111111111. Cl'CAMHHTb coeAMHHTb 

nrooOJl()M llJ.)OBO.QOM "PoBOAaM- CHRTblH c 
H BblBOAbl .QononHMTenb- llbloc•1~.1 nb100Ab1 • • ·w· BblBOAa ·s· 

Hb1e coeAMHe- '67' ·w· + "' - - npoeoA 

HMR perynR ll)f~'l pc1 ynRTop< perymnopa 3aM3011M 
C BblBOAOM 

"' .., ·w· -poean, reHepa 10p,1 r 1111eparopa ,~ 
reHeparopa 
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n001e 3TOrO BblB01)HIHO AOil l311111H\ 2 C ntiy1peHHei::i CTOJX>Hbl [49TKO~ep>KaTeml 111 
CH111MITTe KpblWKy nonO>KillU o f')fl3\,eM Ml))l(JIY BblBOAOM "UJ" !)Ol)'nslTopa ill ut0TKO
A0p>KaTeneM Merannw113¢1<.y1Q ,i;i<ooy·1iopcM1:.1'tKy 4 (pt.1C. 112, 6) 1onut11Hoi1 0,3 .. 0,5 
MM, C06ep11Te perynHJOp II ot)pJlllOM 110Jlll}IK0 n~ ycTaHOBKe lJ.\13TOYHOro Y3na Ha 
Mecro npoBOA, t.1AYut111.:1011>01y11111oprt11<1 n11mo~ "30" reHeparopa, He nOAKf1t0Yai1Te, 
a 3aill300t.1pyi1Te. npv1 ~llOM JXllYllRIOfl (llllJllO'la0TCR OT reHepaTOPJ 

BTopoi::i cnocoO cocn11.1 r IJ llt1Mo110 p111ynRTopa ll1Mi11Tt.1pyt0uteill ero nnacrn
Hoi::i. nnaCrnHy 111310 IOOii'IO 11J t.130m1pyto11tero MaTep111ana, Hanpi11M0p TeKCTO
n111Ta, no cpopMe perynH 1opr1 (1>111; , 112, U) YcTaHasn1.1BaR nnacrnHy Ha reHepa
rop, Ha MecTe BblBOAn "lll" y1J1u110111110 MerannillYecKytO cKo6y, a npoooA, t.1AY-
114111i1 OT pel)'nRTopa K oi..mt>11y "30'' row,pmopa, 3at.130nillpyi1Te. 

noAKnlOYa~Te HOBbl,;; f)Ofyflll l (1p [IM~CTO OTKnlOY0HHOro s:! 112A t.10111 ~ 1128 
cornacHo t.1HCTpyK4111111, rtf)l.lf\f11l(ii}Mt)H K tieMy. 

6.3.8. BoccTaHoe11mmo 11npMa11bHOH pa6oTbl reHepaTopa 

B 3KcnnyaTaq1o111 nm f)O'iluoto11 l'1tyYa111 HecTa6111nbHOi1 pa6oTbl reHepaTopa 
(nepillOA111YeCKll1 3llro1mo1011 l(Qlllf)OnbHaR naMna pa3p5lAKt.1 aKKyMynRTOpHotii 
6aTape111 111n111 ClpOllK(I fl011h1 MO I plJ rtepeMeutaeTCR B nesyt0 YaCTb WKanbl), XOT5l 
HaTR>K0Hll19 peMllR llC•f}Mtlfll;llOO, l"lrynRTOp HanpR>K0Ht.1R 111cnpaBeH 111 [49TKl1 
HaAe>KHO C09Ail!ltl)lthl l) l((HiHll\111hlM111 KOnb4aM111. 

TaKaR Hec1l11.'i11111>111rn 1m0010 reHepaTopa Mo>KeT 6b1Tb Bbt3BaHa HeKaYe
CTBeHHoi::i 1113onm1111Jti llHTKOU OCiMOTKill reHepaTopa. YT06b1 ycTpaH1<1Tb He11cn
pasHocTu, onyc11110 ~1.1 l\tlO· •pH M111HyTbl poTop ill cTarop reHepaTopa a aneKT
po1113on111pyt0u111~ nm: 11/H4 l\l1fif1111y10 on111cpy, nocne Yero npocyw~1Te. 

~·~ 
11 



r11aea 7 

CBETOBblE nPH60Pbl 

7. 1. YCTPOl71CTBO 

Cserosb1e np1-1oop1,i asroM061-1nellt AemncA Ha np1-16opb1 ocseL11eH1<1A 1-1 csero· 
C"1rHanbHbl0. B Clll)t(_) 0•1epeAb, np1-16opb1 OCBell.\eH"1A COAOp>KaT cpapbl, a TalOKe 
np1-16opbl Hapy>KllOI () "1 llHyrpeHHero OCBell.\eH"1A. K CB0TOC"1rHanbHblM OTHOCAT
CA np1-16opb1, 00oc111~•11-1sa10L111<1e asaplil~HYIO c1-1rHan1-13aL11<110 1-1 yKa3aH1<1e nosopo
ros. C"1rHanlll331QJ)l.l 3aAHero XOAa. TOpMO>KeH"1A "1 asap"1~HblX pe>K"1MOB. 

7.1 .1. ¢>ap1i1 

Ha aBTOMol'\lil11HX "MocKsw-1" lil V1>K ycraHosneHbl cpapb1 pa3n"1YHblX rnnos 
(Ta6n. 11 ), 

B npAMoyro111.ot1oi:i qiape 8704.24 (p1-1c. 113) asr0Mo61-1nei:i "MocKB"1Y"-2140, "Moc
KB"1Y"-2140Sl. yc1<1ttonneHa cpnaH1..1esaA ABYXH1-1rnesaA naMna HaKan1<1saH1<1A MOll.\· 
HOCTblO 45lll'10131 (1M11.> 45 BT-AanbHero csera 1-140 Br - 6n1<1>KHero csera), a TalOKe 
AOnonH1-1reni .1m~t lll!Mna ra6ap1<1THoro csera, MOll.\HOCTblO 2 1-1n1-14Br1-1 BKnlOYaeMaA 
sMecre c n<1Mn\"1Mlil ra6ap1<1rHoro csera noAQ:>apHlilKOB 1-1 3aAHlilX cpoHape'1. H1<1Tb 
6n1<1>KHero c111)10 111r1t1t11..1eso'1 ABYXH"1T"1esol1 naMnb1 cHa6>KeHa 3KpaHOM K 1..10Kon10 
naMnb1 np1-1naRH <j1nn11e1..1. 06ecneY1<1Ba10ll.\"1~ npaslilnbHOe nono>KeHllle naMnbl no or
HOWeH1<110 K Q>OKVCY Olpa>KarenA. naMna 3aKpenneHa Ha OTpa>KaTene 5 MeTann1-1-
YecK0'1 nnac111110H 3, /\Be nanK"1 Koropo'1 3aseAeHb1 3a cne1..11-1anbHb1e Bb1crynb1 Ha 
orpa>Kareno. I ta 11nMtlilHe ycraHosneH narpoH naMnb1 9 ra6ap11rHoro csera. B sep
xHe'1 Yacrn 111i:icrn111o1 pacnono>KeHa npyt>KlilHHaA 3all.\8nKa, KOTOpaA nplil>K"1Maer 
cpnaH81..1 l..IOKO/lR llflMI 11>1 y naMnbl 6n"1>KHero lil AanbHero coera "1M8IOTCR Tp"1 KOHTaK
THblX WTblpA, H<I KOtOphte HaA8BaeTCA COeAlilH"1T8nbHtlR KOnOAKa 2 c npoBOAaMlil. 

B asr0Mol5lll11~1x ''MocKB"1Y"-412V18, Vl>K-21251, -2715 ycraHosneHbl Kpyr
nb1e cpapb1 rnna <l•r 122KB (p1-1c. 114). TaK >Ke, KaK 1-1 s npRMoyronbH0'1 cpape 
asr0Mo61-1nellt "Mo<~li1Jw1"·2140, s He'1 1<1Meerc11 cpnaH1.4esaA ABYXH1<1rnesaA (45 
Br - AanbH"1"1 cu~ 1, 40 131 c 3KpaHoM - 6n1<1>KH1<1'1 cser) naMna 1 1-1 naMna 11 

Ta on 1-11.1a 11. <llapbt, yc11111011neHHb1e Ha asr0Mo61-1n11x ''MocKBM'I" 
:.-~ 

MOAenb 8BTOM00"1nA 
Ha1-1MeHoeaH1-1e --· 

np1-16opoe ••M()C~trn•tn • 2140, 
"MOCKB"1'1» 4121118, A3I1K- 2141 

111)!( -21251 
"MOCKllWl' .. 2140SL 

111)!( - 2715 
A3JlK- 21412 

<l>apa neeasi B7CM 2'1Li <l>r122KB 8704.46Li 
<l>apa npaeasi 8704 2.\f~e <l>r122KB 8704.46Re 
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PMC. 113. npsiMoyronbHillt 1(1n1 
a ycrpoMcrao; o · m1cw11"" """ • 
KaR nnacr"Ha, 4 • nnaclM.J 
rMaccosaR ra"Kll. n • llllMrti:i 1 

·IM llllJClHHa; 2. coeA11Hl1T0nbHaR KOnOAKa: 3. Merann"YeC• 
pnio;arenb, 6 - Kopnyc; 7 - peryn11poBOYHb1" BHHT; B · nnac

'" 10 • ABYXHMrnesaA naMna 

CTORHOYHOro CllOHI lll11p11 ~MOOT 
TOnbKO ABa Bl.IBOT\n /VIII t 1mj\111 lf~ l tlilR 
B C8Tb ABYXH"1 Tlilt~t\C)~ flliMhl1l /\tlllLI II)· 
ro 1-1 6nlil>KHero cuo1n 

npAMoyronhH(lil Qilljlli Of011.46 
(p"1C. 115) aBTOM06miol1 A'.ill 
~ A3nK-21412c11!.'lrJl+irnm11~·yx10.1rn· 
eeo'1 ranoreHHO~ noMnD~ ( 00 Or -
AanbH"1~ cser, 55 Or• (J11~1ir:1 Mi-i cuer). 
B Kopnyce 7 cpapb1 c pncc:mmn1011eM 
8 ycraHosneH 01pn>t101on1~ I, Koro
pb1'1 MO>KHO HaKno11111 h IJ 0{1Ji11'1K(lnb
H0'1 "1 rop"130HHlflhll0fl ll)IQ(.KUCIAX. 
Peryn1-1pyercA cs0101101-1 11yY<1K ABY· 
MR BlilHTaMlil 9 "1 11 , pucn()/l(llt\ellHbl
Mlil c Hapy>KH0'1 CTOJlOlllii KOpnyca 
cpapb1. B 1..1eHrpanbt10lil 1morn 01pa>Ka
renR ycraHosneHa MtMrm 2 ro11oaHo
ro csera c coeAlilH"1 roni,110'1 i-:onoAKO~ 
4 lil 3aKpb1Ta 3all.\"1 I llO~ K(lhlUIKO~ 3. 
>Kryr npOBOAOB C001\"111Rt) ICH c cpa
po'1 c nOMOll.\blO C00A"11 !"11 OllbHO~ KO
nOAK"1 4, pacnono>Ketu10~ c 11apy>K

1°2 

PMC. 114. COapa cor122KB 
1 • naMna: 2 - pacce"sarenb; 3. 4 - BHyrpo1tH"e o6011-
K11, 5 . HapyltlHblH o60AOK; 6 - peryn11roeo•otblM BHHT; 
7 - OTpa>Karenb; 8- nepeXOAHaR KOnOAKA; 9. Kopnyc: 
1 O • nnacrnHa Kpe_r.neH11R naMnb1; 11 • naMna CTORHOY· 
Horo csera: 12 - BHHT KpenneHHA 11apyl!(1t0ro o6oAKa 

Ho'1 CTOpOHbl KOpnycn <j>llJlhl. B cpape HaXOA"1TCA TaK>Ke naMna ra6ap1<1THOro 
csera T8/4 MOll.\HOCTblO •1 ni. 
. CxeMbl COOAlilHeHlil~ cjlllp B rimoMo6w1Rx "MocKB1<1Y" "1 V1>K np"1B8AOHbl Ha pvic. 116. 
HapAAY c cpapaM1<1"1306pa>t<e>ibl1-1 Apyr1-1e sneMeHTbl, 06ecneY1<1Bat01411e HOpManb-
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a 6 

10 11 

P11c. 115. npRMOyront>t!JR ctiapa c ranoreHHOii naMnoiit: 
a ye rpoi<c1eo; (\. ll0/10l!'Of1Hlj py4eK perynHpoBaHHA, 1 • OTpa>KaTenb; 2. ranoreHHaA naMna; 3. KpblWKa. 
4 • coeAHHHTCnbttllR •OUOJllQI, 5 • naMna raOapHTHoro OrHR: 6 • 3KpaH; 7 • Kopnyc; 8 • pacceHearenb; 9 -. 
py4Ka perynMpouamrn o r()pHJOHTanbHOH nnocKOCTH; 10 • PV'!Ka KOppeKropoe: 11 • PY'IK8 perynHpoBaHHR a 
eep1.,~anbflOM nnoc .. ocrM 

8 

a 

P11c. 116,a. CxeMbl coeA1-1•11i1111A cpap aeroM061-1neili 
a A3AK • 2141, • 21412; 1 · 111apb1, 2·11porneoryMaHHb•e¢apb1: 3 • OnoK pene., npenoxpaHMTeneil; 4 • pene 
Bl<lll04eHHR nporneoryMaHw•x <!l;1p; 5 pone eKnl04eHHA 11anbHero csera q>ap: 6 • pene BK/1I04eHHA OnMIK· 
Hero ceera q>ap; 7 · KOH1pom.H11H1111Mna nanbHero ceera ¢ap; 8. BblKOI04a1enb Jall<11raHMR; 9. Bb1Knl048· 
ienb HapylKHOro ocsel!leHHH: 1o .. 111.11<1110•tc11enb cecra 1Jap. 11 • nepeKnio4arenb.ceera ¢ap, 12 • Bb1Knl04a· 
renb nporneoryMaHHblX cjJ<1p, 13 • 111woi.1il OnoK npe11oxpaHMTenei'I. 14 • neab1H OnoK npenoxpaHHTenel1: 
15 • 6noK npenoxpaHMTenc., 
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P11c. 116,6-r. CxeM1.1 col)At-111011~111 <~Iii> n11roM061-1neiit 
0 "MOCKBH4"·2140, B _.MOCKllM4'•2140$l.; r • lo1>f<.2126; A· ' MOCKBH4"-4121o1S, lo1>K·21251 . ·2715 
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P11c. 117. Ycnom+i.10 1 µ.Jl1JINOCK11e o6o3HaYeH11R sneMeHros sne1<rpoo6opyAOBaH11R asroM0611rie~': 
a OOOJHaYeHMR pc:no, 0 uC'O~HaYeHMR COeAMHeHMl1; B - 0 003HaYOHMR BblKfllOYa rene M II nepeKnt0YaTenei1 

HYIO pa6ory cj1np pone, BblKil10Yaren1111 nepeKn10Yaren11. Bee am aneMeHTbl noKa-
3aHbl Ha CXl3Ml\X 0 llOMOIJ.lblO 11X ycnoBHblX rpacp11YeCKl1X 11305pa>KeH111i:1. ,[lnft Toro. 
'-lT06b1 MO>t<HC> G111no nerKo op11eHrnpoeaTbCR e cxeMax, Ha p11c. 117 np11eei:1eHb1 
ycnOBHb19 rp<ujlWICCKl1e 11306pa>KeHl1ft YaCTO BCTpeYalOIJ.ll1XCft aneMeHTOB aneK
Tpoo6opy11ont11 MH. Ha p11c. 117, a noKa3aHbl o6o3HaYeHl1ft pene. 06MOTKa pene 
V1306pa>Kae1c11 11pRMOyronbHl1KOM c np11coei:111HeHHblMl1 K H9MY Ill1H11ftMl1 aneK
Tp1149CKOi:1 CUID 11 , Cl1MBOnl1311PYIOIJ.ll1M11 BblBO,Qbl. 0603HaYeH11e KOHTaKTOB pacno
naraercu 11r1np0111e OJ:IH0"1113 Y3Kl1X CTOpoH C11MBOna OOMOTKl1 11 C09J:111Hft9TCft c 
Hl1M n11H11ei1MOXOl111'-tecKolii CBft311. 6yKeeHHbl"1 KOJ:I pene - 6yKea K. Ha p11c. 117, a 
np11Be)'.leHbl o0031t(lYeHl1ft K1 c HOpManbHO pa30MKHYTblM KOHTaKTOM (np11 cpa6a
TblBaHl111 pcmo KOllTOKT 3aMblKaeTCft) 11 pene K2 c HOpManbHO 3aMKHYTblM KOHTaK
TOM (np11 cpn(i(llblUBltl111 pene KOHTaKT pa3MblKaeTCft} 

0603Ha•101111f1 1u reKepHblX coei:111H11rene11 11 wrnncenbHblX pa3beMoe (6yK
BeHHb1iii KOi\ • X) 11p111ae,QeHbl Ha p11c. 117, 6. WTblpb coei:111H111rem1 (Hanp11Mep, 
X1) o50311a•1uolC~ c1penKol1 c yrnoM pacKpb1eaH11ft 90', rHe3i:10 - "poraTKolii .. . 
np11Ha,Qne>1<11oc I h UJ I b1pe"111n11 rH93J:I K O,QHOMy MHOrOKOHTaKTHOMY coe,Q11Hl1Te
Ill0, 060311a• 1011110My 11n p11c. 117, 6 KaK X2, noKa3b1eaerc ft Ha cxeMax n11H11ei:1 
MexaH11YeCKO~ c0Aa111 . Yacrn .Qnft ynpoL1.1eH11ft cxeM MHoroKOHTaKTHb1e coe,Q11-
H11Ten11 (Hanp11M+:1p X3) o6o3HaYalOTCft e 011,Qe npoHyMepoeaHHblX npftMoyronb
Hl1KOB c COOlllf'.llCTIJYIOll\lllMl1 Cl1MBOilaMlll (rHe3,Qa , WTblpft 11Ill1 TOro 11 ,Qpyroro 
BMecre) Ha.Q H11M11 

Bb1Kn10Yare1111 11 11opcKn10YaTen11 (cM. p11c. 117, e) Ha aneKrp11YecK11x cxe
Max 11306pa>Kal01<)R llll CWHOBe Cl1MBOI10B HOpMailbHO pa30MKHYTblX KOHTaK
TOB. 6yKB9HHbliii KOJI llblKTl lO'laTenelii 11 nepeK!llOYaTenelii CO,Qep>K11T ,QBe 6yKBbl. 
nepeaR 6yKea 060311u•mor rnn KOMMYT'1pyeMoiii uen11. S, ecn11 BblKnlOYarenb 
cro11T e uen11 ynpaa1101111H, c11rHan113a~V1111 11 T . .Q., 11n11 Q, ecn11 Bb1Kn10YaTenb 
ycraHoeneH e uen11 11111n1111H. Bropaft 6yKea xapaKrep113yeT cnoco6 ynpaene
Hl1ft: KHOnOYHble BblKlllO'ta ' on1111 nepeK11t0YaTen11 0603HaYalOTCft 6yKBOi:1 8 (SB). 
OCTanbHble - 6yKBOi:1 A (SA) 

Ecn11 B BblKillOYaTene lllJCKOnbKO KOHTaKTOB, TO Cl1MBOilbl no,QBl1>KHblX KOH
TaKTOB pacnonaralOT napon11enbHO Ill C09Al1HftlOT Ill1Hl1e"1 MexaHl149CK0"1 CBft311 
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(Hanp11Mep, Bb1Kn10'li.11011h SA2). B nnyxno3111.1110HHb1x nepeKn10YaTem1x, 11Me10-
IJ.ll1X Hei:1TpanbHoo 11011oit:o11110 (11anr11Mcp, nepeKn10YaTenb SA3), c11Meon no.Q
B11)1(Horo KOHTaK1';1 11M0ji0)t{(IOICA MO)i(JIY Cl1MBOnaM11 tteno,QBl1)1(HblX KOHTaK
TOB, a B03MO)l(HOCih ll(ll lQf>OHI oro u o0o cropOHbl o603Ha•talOT TOYKOi:1. 

Ow11Y11TenbHO~ ocof.kt 11100 11,1<1 kl10110• 1111.1x BblKn10Yarenei:111 nepeKnlOYarene~ 
1N11t1; 1011.>111 c0003HaYeHl19M nOAB11>KHOro KOHTaKTa 

i l Cml llY)lillO rlOKa3aTb, YTO KHOrlOYHbl~ BblKlllOYa
Tenb cp11Kc11pyercft a 11;1>KlllljM 1t K¥1AH1111, 11cnonb3yeTcft cne1.111anbHO npe.QHa3Ha
Y9HHble ,Qllft :noro c11M110111.1)101n11!(IQO G11n1Kca1.111e"1 (BblKnlOYarenb SB5). B npo
Tl1BHOM cnyYae 11cno111.3yt011uoCip11>HeH11•1, np11ee,QeHHoe ,Qllft BblKlllOYarenft SB4. 

B MHOron0311L\1101tlllilX nCpN:JllOlllllnnftX (Hanp11Mep, SA6) B 11CXOAHOM no
nO)l(9Hl111 nO,QBl1>KHhl~ l\OHllil1I " •.l " C:00)111H0H c HenO,QBl1)1(HblM KOHTaKTOM «6». 
np11 nepeKmOY9Hl111110Jlm11illl!:HI t\Olll tlKT «a» nooYepeJ:IHO C00,Ql1Hft0TCft c He
no,QB11>KHblMl1 KOHHIKl(tMI, I ll ' 11 f t1 fl T.,Q. 

MHorono311u1101 u 11>10 11r1;r;111i1011.11 cm1 co cno>KHol1 KOMMyrau11ei:1 uenei/1 YaLJ.le ece
ro 11306pa>1<a10Tcft TCIK, K(\K ~ 11;flp:i ll\Oll nepeKnlOYarenb SA?, KOTOpb1"111MeeT nftTb 
nono>1<eH11l1, 060~11<1' 11)1t11i,1~. 1111tll1J!1M11 8 nono>1<eH1111 "1 .. coe.Ql1HftlOTCft Me>K.Qy co-
6oi:1 uen11 ua" 11 .. () .. , "r" 11 "ii ·, II no11o;+;eH1111 «2» uen11"6" 11 "r", e nono)t(eH1111 "3" - "a" 
11 "e", e nono>KCHl111"4" · 11orn1 '·11" 11 ·'11' e nono>1<eH1111 "5" - uen11 "a"11 "6", "r" 11 ".Q". 

CxeMbl ttn p1-1c 11G lh,1r;,1 11;111wo 1, YTO e aBTOM0611nftx "MocKa114" 11 lll>K .Qnft 
KOMMyrau1111 (llJflfJ~ 01\Jll(J'llllllHl <li~•P 11CnOilb3YIOTCft pa3Ill14HOro rnna pene, BblK
nlOYaTeI111 11 nopuK/llO'I.! I 111111 

/!(l_jrt BKJl/O'IEHHR ct>AP 

!o;(IWl"·:.. 140 ,Qnft BKnlOYeHl1ft cpap np11M0HftlOTCft aneKT
o:--, 110 OBTOM0611nftX "MOCKBl14"-2140SL, "MocKBl14"-

4121118, V1>K-27251 , - ~f'l '1 Yl 1C11100neHb1 pene PC527, a Ha aer0Mo611nftx A3nK-
2141, -21412 11 lll>K R H'tl pono 11 3.37 41 . Bee nepeY11cneHHb1e pene 11Me10T 
HOpManbHO pa30Mii.11yf H{1 IW! 11 OK I bl. lllx BKfllOYalOT nepeKnlOYaTeilftMlll ceera cpap. 

111111(/1/0~1111'.llH HAPY>KHOrO OCBE1J.4EHHR 

8 aeT0Mo611111flX •· MOC'Kfll1•i"·2140 11 "MocKB11Y"-2140SL ycrnHoeneH Knae11w
Hbl"1 BblK1110Yaru11b 11f1pyi1,;1101 o oceeL1.1eH11ft BK343, e aeToM0611nftX "MocKe114"-
4121118, lll>K-21251, V1>K·2715. Bb1Hl>KH0"1 nepeKnlOYaTenb n306, B aBTOM0611-
nftX A3nK-214111 J\3f1K0 2 I ti 12 • Knae11wHb1e BblKI110Yaren11 37.3710, a B aBTO
Mo611ne lll>K-212G • ;.;ncw11u111h1iii nepeKnlOYaTenb 58.3710. KoMMyrau11ft ueneiii 
np11 pa3Ill14HblX llOllO>KC'l ll/lllX UblKI110Yal01J.18rO aneMeHTa np11Be,QeHa B Ta6n. 12. 

Ta6n111.1a 12. KoMMyt11111111111)111i11 BblKnto<1aTens1M11 Hapy>KHoro ocse~eH11S1 
-

nono)KeH~e n i.1 K n t0 Y a re n ~ (n e p e Kn t0 Y a r o n 11) 
BblK11t0Yat01J.1ero 

sneMeHra B 343 n306 583710 373710 

0 ~· 6 - 4 - -
I v-~ t"i" ·--- 6 - 21 - 3 30-58-58L·58R 4 - 119 - 10 

II - 6 - 41 - 3 X - 5630-58-58L·58n -
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f1(Pfl(_lllQ~AT £1/H CBl!TA ct>AP 

AnroMoOi.mM "Moct<owt"•:? 140. ''MocKBMY"-4121-13, ltl>K-21251 , -2715 ocHa 
lltOHbt nepeK1110YareneM cnoro 1tmp M yt<aaarenei:i noaopora n135M, nepeK1110· 
Yorenb 124.3709 ycrn11oor11)11 11.i aer0Mo611ne "MocKB114"-2140SL, a Ha aero
Mo611nsix A3nK-2141, -r~ 1 jl 12 11 ltl>K-2126 111cnonb3Yt< TCR MHOrocpyHK41110Hanb
Hbl0 KOM6111H111poBaHHt.10 11opo~.n10Yaren1.1 681.3709. 

nepeK1110Yarenb rl13UM (Jmc 118) yt<aaarenei:i noeopora 111 caera cpap cny>1<111r 
AllR BKnl04eHl1R naMr 1YKO ~.l 1 011e~ noeopora, BKnl04eHMR 6n11>t<Hero 11 AanbHero cee
ra cpap, c11rHan111am111111 11w11.H"1M ceeroM cpap 111 BKn10YeH11si caeroaoro C"1rnana. 

/!.• . 
• 

~ .Ji.· Ii 

ll 

PMc. 118. nepeKnt0Ya1em. 1105M yKaaareneM noeopora 11 ceera cpap 
1 • wapMK Cl>MKcaropa; 2 • nrl()(Kll~ waH6a OonbwaM; 3 - Kopnyc nepeK11K>YarenR, 4 - npylKMHHoe cronoptioe 
Konb11<>: 5 • nnocKaR wait6a M<111.1q, ll • wait6a BblKllK>YeHHR yKa:iareneit nosopora. 7 • ceKTop eoaspara 
pbl'fara nepeK11K>YeHHR yKa:ia " 'llOH nouopora; 8 · cyxapb nepeK11K>YeHMR YKa:iareneii nosopora, 9 - no11~>K· 
HaR onopa cyxapR nepeK11K>Y01tHR VKl13llreneli noeopora 10 · npyJKHHa cyxapR nepeK11K>'IBHMR YKaaarenei1 
noeopora, 11 • WTBKBpHaR KOnOlll\ll, 12 . noABMlKHblM l<OHTaKT, 13. npy>KHHa nOABHlKHoro KOHTaKTa, 
14 • WTM<j>T BK/ll()YBHMR CBeTOBOH CHI 11.1nH~AljMM, 15 • npylKMHa Cl>HKCaropa pblYafOB nepeK11K>Y8HHR YK33aTe· 
ne11 nosopora H csera: 16 • pb1Yar llllJX'KllK>YeHHR csera <Pap: 17 • pb1Yar nepeKl!K>YeHMR YKa3arenel4 
nosopora. 18 · nnacTMHa KpenneH1o1R pu~aroo, 19 cronopHoe KOnbllO 
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PMc. 119. MHor0<f>y11,,i1llo11:rni.111.11i t,C•M611H11poeaHHb1~ nepeKn10<iarenb 681.3709: 
a - nono>KeHMe phl•tati!U 1111f;o~.!!IQ4.i t!J!l~ n~1111011n1o1KynRpHo pynesoMy Konecy: O - nono>KeHHe PbtYaros 
nepeKnK>YarenA nor•An11om.1111 flVfM!llOMV ~Q11ocy; 1 • nepeKnK>Yarenb YKa:iareneii nosoporos"' csera cpap; 
2 • C08AMHHT80b, 3 . KO!ifliiJ!!~ll! ium~iil!4 3RyKOBblX CHrHanos; 4 • nepeKnK>Yarenb CT0KOOOYHCTMTBOR 11 
CT8KOOOMblBaTBO~ 

BblK/110Yare111. CllOH\ llillf> 111Meer rpi.1 cp1111<c111poBaHHb1x nono>KeH111R pb1Yara 
16. B yKa3aHHOM 11111>11cy11Ko nono>KeH11"1 pb1Yara: 0 -cpapb1 BK/110YeHb1, I- BK/llO
YeH 6nl1>KH"11il CfllJl . II • 81\lllQ'IOH J:lanbH"1i:1 CBeT. 6nl1>KH111i:i 111 AanbH"1i:i CBeT cpap 
BKnl04a0TCS'I 49pe:-i llf)OMOlt<yrOYHOe pene. 

Ansi c"1rHan111:\ai t~1"1110•HOM r~np pblYar nepeMel11a10r Ha ce6si. 3ro nono>KeH111e 
pb1Yara He Q>"1Kc111pyonm, 1111j1f1ph1 ocra1arcsi BK1110YeHHblM"1 AO rex nap, not<a pb1-
Yar YAep>K"1eaercR n c11 OM no11r>>t<eH"1"1. C11rHan"1aa4"1si ceeroM cpap He 3aa111c11r or 
nono>KeHl1S'I nepoKl11{>1 11\1Q1111 Hapy>t<Horo OCB9U19Hll1S'I. KOMMyra~"1S'I BblBOAOB ne
pet<nl04arensi np111 P<"100M01p.-J11Hb1x nono>KeHi.-isix pb1Yara np111BeAeHa B ra6n. 13. 

Ta6n11~a 13 KoMMy11111MM 111,100AOB nepeKnt0Yarenei1 ceera <Pap - ~· 

\ 

nono>KeH11e p1.1•111r11 nepeKntOYaTanb . -
nepeKnt0<iat11m1 

n135M 681.3709 124 3709 

I (eKn10<ieH On11>KH11~ cao1 1j1np) · 30 • 56B 56. 560 7 3 

II 30- 56a 56 - 56a 7-4 

Ill (He<!>MKCHposattttOO) INT· 56a 30 - 56a 2-4 

9 3JteKTpooGopyAOft8HHe llTOM. 4MOUIHll• 
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nepeKnlOYarenb 124.3709 lllMeer KOHCTPYKLlllllO, aHanornYHYIO nepeKnlOYa
renlO n135M. MHoroct>yHKLllllOHanbHbl~ KoM6111H111posaHHb1~ nepeKnt0Yarenb 
681.3709 (p111c. 119) COCTOlllT 1113 C00AlllHlllTem1, 3aKpenneHHoro XOMyTOM Ha KpOH
WTe~He sana pynesoro M9XilH1113Ma, 111 ABYX nepeKnt0Yarene~. ycraHoeneHHblX 111 
3acp111KclllpoBaHHblX c noMOU~blO npY'KlllHHblX 3a~enoK B COOTBeTCTBYIO~lllX rHe3-
.QaX C09AlllHlllTeml. fleBbllA nopeKTllOYarenb npeAHa3HaYeH AnR KOMMyra1.1111111 1.1e
ne~ HapylKHOro ocse~OlllllR Ill CB0TOBO~ c111rHan1113a1..1111111, a npaBbl~ AnR KOMMyra-
1..1111111 1..1ene~ ClllCTeM OYlllCTKlll no6osoro Ill 3aAHero CTeKfla aBTOM06111nR Ill CTeKOn 
¢ap. >Kryr npoBOAOB K oOOlllM nepeKnlOYarenRM nplllC00AlllHeH cne1..1111anbHblMlll 
C09AlllHlllTenbHblMlll lUTIJKBpHblMlll KOnOAKaMlll. nepeKnlOY0Hllle csera ct>ap ocy~e
CTBnReTCR neBblM J"lhlYilrOM. B lllCXOAHOM nonolKeH111111 pb1Yara (cM. p111c. 119, a) 
BKnlOYeH 6n111lKH111iil c11er cpap. np111 nepeMe~eH111111 pb1Yara or ce6R nepneHAlllKY
nRpHo nnocKocrn pynoeoro Koneca (nonolKeH111e VII pb1Yara) BKfllOYaercR Aanb
Hlll~ cser cpap. KpoMa roro, npeAyCMOTpeHo Hecp111Kc111pyeMoe nonolKeH111e VI pb1-
Yara np111 Ha)l(nn1111 ero Ha ce6R. B 3TOM cnyYae 06ecneY111saercR KpaTKospe
M9HHOe BKnt0•1011111a AanbHero csera cpap s KaYecree cseroso~ c111rHan1113a1..1111111. 

7.1.2. np..iOopb1 Hapy>1<Horo ocaeL14eH111R 

K np1116opaM HapylKHoro ocee~eHlllR OTHOCRTCR naMnb1 ra6ap111rHoro csera 
l'1 naMnbl OCllOlllBHlllR HOMepHblX 3HaKOB. 

B aBTOMOOlllnRx "MocKBlllY"-2140, "MocKBlllY"-2140 SL naMnbl ra6ap111THoro cse-

... 
3 

2' t•I 

PMc. 120. noA<j>apHMK n<fl1 l ?.·6 
1,2 ·BHHTbl KpenneHHR pacCOHBll IOllR YKB3arenR no
eopora; 3 - pacceHearenb YKIUSlllllM noeopora; 4 -
naMna yKa3arenA noeopora. 5 patce11oarenb raoa
p11rHoro ceera; 6 • ynnoTH11renhltaH npoKnSAKa: 7 • 
naMna raOap11THoro ceera; 8 - KOpny<: 
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ra ycraHosneHbl s noAcpapH111Kax 
nct>1126 (plllC. 120) Ill 3aAHlllX cpOH8pRX 
11.3716 (p111c. 121 ). ABTOMOOlllnlll "Moc
KBlllY"-412V18, Vl>K-21251, -2715 OCHa
~BHbl naMnaM111 ra6ap111rHoro csera, 
pa3Me~eHHblMlll B nepeAHlllX cpoHapRX 
V1>Kn<t>10 (p111c. 122) 111 38AHlllX cpoHa
pRx <l>n112 (p111c. 123) 111n111 V1>KcPC4 
(p1-1c. 124), 11111111 11 .3716. ra6ap111THb1~ 
CB0T aBTOM06111ne~ A3flK-2141, -
21412, Vl>K-2126 06ecneY111saercR 
naMnaM111, ycraHosneHHblMlll e cpapax 
(CM. p111c. 115) Ill 3aAHlllX cpoHapRX 
31 .3716 111 311.3716 (p111c. 125). 

flaMnb1 ocse~eHlllR HOMepHoro 
3HaKa ycraHosneH~ s cpoHapRx 
<l>n105-6 ("MocKBlllY"-2140, "MocK
BlllY-2140SL, "MocKBlllY"-412V18, Vl>K-
2715) 11115.3717 ( A3flK-2141, -
21412, Vl>K-2126) 111 noKa3aHbl Ha p111c. 
126 111 p111c. 127. CxeMbl coeA111HeH111R 
np1-16opoe HapylKHoro ocse~eH111R 
pa3nlllYHblX aBTOM06111ne~ 11MOCKBlllY11 

Ill V1>K np111B0A9Hbl Ha p111c. 128. 
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PMC. 121. 3aAHMH <j>OH8pb 
11 3716 
1 - pacce11earenb opaH)t(BBoro 
1.1eera yKa3arenA noeopora; 2 • 
naMna yKalarenA noeopora; 3 · 
naMna raOaptHHoro ceera: 4 • cee
roeo3spa111aro11b; 5 · pacce11ea
renb py(jHHOlloro usera ceKLtHH 
raOapHTHOro OC80UIBHHR H cron
CHrH811a; 6 - naMna CHrHana rop
MO)t(BHHR; 7 • KOpnyc; 8 . ynnor
Hl1T90bHaA npoKnSAKa, 9 BHHTbt 
KpenneH11R pacce11earenR 

PMc. 122. nepeAHMH <j>oHapb 
vt>Kn<1:>10: 
1 • KOpnyc c narpoHoM; 2 · npo· 
eon-nepeMbl'lKa; 3 - pacce11earenb 
YKa3arenA noeopora; 4 - naMna 
A 12-21-3; 5 • npoKnSAKa: 6, 9 • SHH· 
Tbl; 7 - naMna A 12-5; 8 - pacce11-
earenb raC5ap11THoro orHR 

PMC.123.3a.ttil1Hctx>HaPt.<llf1112 
aarOM0&1nA "MOCKBM~" -412V13: 
1 • KOpnyc; 2 · npoKnSAKa: 3 • BHHT; 
4 - Oec1.1serHblH pacce11earenb; 
5. B - naMnbl ceera 38AHero xona, 
raOapHTHoro ceera; 6 • KpaCHbtM 
pacce11earenb; 7 - Kara11>or 
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PMC. 124. 3aAHLo1~ cpoHapb 
lt1>K<l>C4 AflSI aBTOMOOlo1nSI 
ltl>K-21251: 

~r3 ld~· II< ·- - .- , , • WJ.·. ·, I 
y) {_ 
Ti 
:~~ 5 6 

@, @ 

1 · na1.ma yi<a:iarenR noaopo
ros; 2 · pacceMeaTeOb )t(enroro 
11eera: 3 · BMtiT; 4 · CKOOa: 5 • 
OCliOBaHHe; 6 · paMKa. 7 • naM· 
na ra6aJ)l1THoro ceera: 8 · Ka· 
ra41<JT: 9 · pacceMeareOb Kpac
Horo 11eera: 10 • naMna CHrHa· 
na TOjlMO)t(eHMR 

10 9 II 7 

11 

PMc. 125. 3an111o1i\ c)>011apb 31 3716: 
1 • Kopnyc <)>01111pw, 2 • naMna npoTMBOTyMaHHOro <P<JtiapR; 3 • wnMnbKa KplinnOHMR; 4 • naMna <PoHapR 
ceera 3MHCro XOM, :s , IUIOKep noncoeAMHOHMR npoeona Ha Macey: 6 ' COCl\MllMTenbHaR KOnOAKa )t(ryTa 
npoeonoa. 7 • rucMna <MrtWn ropMO)l(eHMR; 8 • naMna ¢loHapR ra6apMTHoro orHR. 9 • naMna yKa3areneq 
noaoporoa: 10 • J>ltCC••M11.11onb; 11 · cserosoospa111arenb (Kara<P<Jr) 

4 5 6 I 

3~.;;:;~·.;:.-:;==i I 

PMc. 126. <l>oHapb <t>n10S·G ocne111eHlo1SI HO· 
MepHoro 3HaKa: 
1 • OCHOBaHMe <P<JHapA c narpo110M, 2 • llMHT Kpen . 
OOHMR oOnMllOBOYHoro oooni<a: 3 • o6nMllOBOYHbtM 
ooonoK; 4 • ynnoTHMrenbHaR npoKMl\KB; 5 • pacceM· 
sarenb. 6 • naMna 
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?Mc. 127. <l>oHapb 15 3717 OCBOU19Hl1SI HO· 
MepHoro 3HaKa 
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PMC. 128. CxeMbl C08Alo11101111i1 np1o10opoe HapylKHOro OCBBU18Hlo1A aBTOM001o1ne1o1 
a. A3nK-2141 , ·21412: 0. "MOClrnM•t"·2140: B. lll>K-2126; r. "MOCKBMY"-4121113 111)101251 111>+<·2715, 1 • 
nepeAHMe naMnbl ra6ap;nHoro coorn; 2. 6noK pane M npenoxpaHMTenel'i: 3 - ab1Kn10~arcnb 33)t(HraHMR, 4 • 
Bb11<1110Yarenb Hapy)t(Horo ocuuu1<JHM~. 5 • .Jal\HMe naMnbl ra6apMTHoro csera; 6 • m1Mnb1.qioHapeii OCBellle· 
HMR HOMepHblX 3HaKOB: 7. nraut.iii OnoK nrcnoxpaHMTenei:1: 8 . naMna CMrH8nH3aqMM bKOIOYBHMR ra6apMT· 
Horo caera; 9 · 6noK npe11oxpa>1MTUOO~ 
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7.1.3. CeeToeaR CHrHanH3a4HR noeopoToe 

C111rHam13a1.111u1 nosoporoe ocyuiecrsm1ercR naMnaM111 nepeAHlllX 111 3aAHlllX 
yKaaarenel1 nosopora, OOKOBblX nosrop111renel1 nosopora, ynpasnReMb1M111 ne
peKnt0YarenRM111 yKaaarenoH nosopora. npepblBlllCTblH P0>KlllM pa6oTbl naMn 
ocyl.llecrsnAercR pene-npopb1eareneM yKaaarenelii nosopora. 
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YKA3ATEJ1H H 60KOBblE nOBTOPHTEJJH nOBOPOTA 

3 3 

- naMnbl, yKa3blBalOUllllB nosopor, 
ycraHosneHbl a nepeAHlllX yKaaare
nAx nosopora 21.3726 H 211.3726 
(p111c. 129) aeroM06111nel1 A3nK-2141, 
-21412 111 lll>K-2126, noAC1>apH111Kax 
nco 112-6 (p111c. 120), nepeAHHX <i>o
HapAx 11t>Kn<I>10 (p111c. 122) Iii 3aAHHX 
<i>oHapAx 111 .3716 (p111c. 121 ), Yn112 
(p111c. 130), lll>K<I>C4 (p111c. 124), 
31.3716 111 311.3716 (p111c. 126). 

6oKoeb1e nosroPHTenH nosoporos 
Ym 22-6 yc1'aHOBneHb1 Ha asrOMOOwiAx 
"MOCKBlllY"-4121-18 lll>K-21251 Iii ll!>K-
2715, aasTOMOOwi111A3JlK-2141, -21412 
Iii 111.>K-2126~16oKosb1M111 noaro
Pl'fl'etlRMH l1080pOTOe 19.3726 (~. 131 ). 

P11c. 129. nepeAH11i:i yKa3arenb noeoporoe: 
1 • Kopnyc; 2 • Wnl1/lbl((I Kpell/leHHA, 3 · COE!,QHHH· 
TeflbHaA KO~ ll</)'1'll npo90A0B; 4. j)i!CCeHBaTetlb 

: ,& 7 

ITJD£ r4 P11c. 130. 3a,QH11H yi<aJarenb noeoporoa 
Yn 112-6 aer0Mo611nei:i "Moc1<e11-.. 
412~3" 11 ~>K-2715: 

2 

1,2 • pacceHaarenb aa11Hero <PoHapA; 
3 · naMna caera "Cron·. 381lHero XOllCI H Y'IS· 
aarenR noaopora; 4 • OpoKna,QKa 3SAHero <Po· 
HapA; 5 - naMna raOapHTHOro ceera, 6 • npo. 
Kna11Ka ynnoTHHrenbHaA; 7 • pacceHearenb 
<l>OHapR Y!(83aren11 noaopora 

• nEPEKJll0'4ATE/1H YKA3ATEJJER nOBOPOTA 

B asroM06111m1x "MocKBHY"-2140, "MocKBHY"-4121118, 111>K-21251, li1>K-2715 
HcnonbayercR nepeKmoYarenb yKa3arenel1 nosopora n135M (cM. p111c. 118). 

nepeKnt0Yarenb yKa3arenel1 nosopora HMeer rp111 cp111Kc111posaHHblX nono
>KeHlilR pb1Yara 17 H Aeiilcrsyer nonyaeroMarnYecK111: BKnt0•iaercA BOAlilreneM 
nepeMeLJ.1eH111eM pwmrn nepeKnt0YarenR BHlll3 111n111 ssepx, m,1Knt0YaercR as
TOMarnYecK111 np111 uosopauieHHH pynesoro Koneca s 111cxoA1100 nono>KeH111e. 
KoMMyTa1.1111R BblBOAOB nepeKnioYarenR nplil nepeMell.leHHH pw~ara np1-1seAe
Ha e ra6n. 13. AHanorw1tib1e nepeKnl049HlllR npo1113BOARTCR nep13K1110YareneM 
.124 3709 aBTOM061i111R "MOCKBH4"-2140$l. 

B asroMo6HnAx A311K·2141 , -21412111111>K-2126 yKaaaren1-1 nooopo1oe BKJllO· 
YalOTCR nesb1M pb1YaroM noApynesoro nepeKnlOYarenR 681.3709 (CM. plilc 119) 
np1-1 nepeMeuieHlillil nesoro pb1Yara nepeKnlOYarenR ssepx 1-1nlil ottlil3 napan
nenbHO nnocKOCTlil pynesoro KOneca BKnl048IOTCR COOTBBTCTBBHHO npnBblH lilnlil 
nesblH yKa3aren111 nosoporos asro
M06lilnR. npl!IYBM nplil nepeM0LJ.10Hlillil 
a Ka>KAOM lil3 yKa3aHHblX Hanpasne
HlllH pblYar lilMeer no ABa nono>KeHlilR 
(p111c. 132): HaYanbHOe He¢lilKClilpO
BaHHOe (pb14ar 803BpauiaeTCR B Helii
rpanbHOe nono>KeHlile nocne CHRTlllR 
c Hero yclilnlilR pyKlil) Iii KOH0YHOe AO 
ynopa, ¢111Kc111posaHHoe (so3spar 
pb14ara npOlilCXOAlilT aBTOMaTlil40CKlil 
nplil o6paTHOM nosopore pynesoro 
Koneca 111n1-1 nplilHYAlllTenbHO spyY
HYIO ). He¢111Kc111posaHHoe nono>Ke- P14C.131. ~rm1c,.1r11ort.rtJOOPOT0019.3726; 
Hiiie nplilMeHReTCR AnR KparKospe- 1 - Kopnyc; 2 • yr11K>1,111ro1u111" npo1<11MKa: 3 · KomaYoK 

M0HHO~ ClilrHanlil3alllillil np111 He3Ha4lil· 
renbHblX nosoporax pynesoro Kone
ca. KoMMyTalllilR BblBOAOB nepeKnlO· 
YarenR nplil nepeMeU1eH1111i1 pb1Yara 
np1-1seAeHa a ra6n. 14. 

nPEPblBATEllH YICA3ATEl1ER noBOPOTA 

B asroM061-1nAx ·MocKs1114"-2140, 
"MocKBlilY"-2140SL c 1986 r. npl'IMB 
HReTCR KOHTaKTH0· 1 paH3lilCTOptH .. I~ 
npepb1sarenb yKaaareneiil nosoporn 
PC950H (paHee ycrnHasnlilDflllCM 
npepb1sarenb PC950E). ao10MoOH· 
n111 "MOCKBlilY"-4121118, 111)1(-21251, 
lll>K-2715 OCHaU1eHbl rpaH3111CTOP· 
HblM npepbreareneM yKa3arenei;1 no
eopora 111>KPn-4, pa6ora10LJ.18M e 
KOMnneKTe C pene TOKa n-111>KPn-4, 

f !J 
~~ 
~ 
l 11 i .. ... ..J 

GJ 
PMc. 132. nonolKeH11A neeoro pbtYara nepei<nio· 
-.aren11 681 .3709 np11 BKn10'leH1111 yKa3areneM 
noeopora 
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Ta 6 m-11.1 a 14. KoMMyTBl.1Mll BblBOAOB nepeK1110'laTenei4 yKa3arenei4 noeopora 

nono)KeHHe pb1'lara nepeKn10'larem1 
nepeKnl0'18T0nb 

-
n135M 681.3709 124.3709 

II neebtM noaopor - Heq>1-1Kc1<1po11aHHOe nono)KeHHe - 49a - 49al -
Ill neab1M noaopor - q>11Kc11ponaHHoe nono)KeH11e L-2 49a -49al 1 - 5 -
IV npaBblM noaopor - HC!\JHKC11poaaHHoe nono)KBHMe - 49a - 49aR -
v npaBblM noaopor ¢lHKCHpOB8HH00 nonO)KBHHe L-5 49a -49aR 1 - 8 _, 

PMc. ~33. Cl>y11K111-1011anbHa11 cxeMa npepbtBare
nR yKa38renei1 nouopora 

a e aeroM061-rnsix A3nK-2141, -
21412, 111>K-2126 ycraHoeneH KOH
raKTHo-rpaH3111cropHb1~ npepb1ea
renb yKa3arene~ noeopora 49.3747. 

<l>yHK1.1"10HanbHo see nepeY111CneH
Hb1e npepb1earen111 yKa3aTenei:1 noeopo
ra COCTOSIT 1113 rpex yc;rpcj1cTB (pl!IC. 133): 

3aAaio~ero reHeparopa ynpae
mno~111x 111MnynbCoe, co6paHHoro Ha 
HeCKOflbKlllX TpaH3"1CTopax; 

ns 
n3 
113 

~-
m 
JlT 

KT 
116 

C1 rn 
+ 

PMc. 134, I. 8neKTPW·iBCKa!I cxeMa npepb1earenei4 yKa38renei4 noeopora PC950-H 
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KOMMyrnpyio111orc1 onoMCHTa, e 
KaYeCTBe KOlOJlOI 0 111Jl1()11b3Y0TCR 
n11160 3neKTpoMnrtt111111•Jt1 pone (npe
pb1earen111PC9~0l111 4G 31'17), n11160 
rpaH311crop (nµ.>p1>111tt 1om 1t1>KPn-4); 

ycrpo~crea 1<c}tflf>011n 111cnpaBHOC
™ naMn YKa3a Tc11oi\ nooopo 1 a, OCHoe
HblM 3fl0M0HTOM l\l}li)llOI c) >lllflR0TCSI 
repKOHOBOe 3Jl0KIJ10Mlll 1 '"'II toe pene. 

B npepb1earo1111K POO~O 11149.3747 
see nepeY111Cne1tt 1i.10 01,1111() yc1 polllcrea 
pa3Me~0Hbl B 0111 IOM KOl)flVOO' a B npe
pblBaTene 111>KPI 1·4 ll[IXO{\fll(:R TOJlbKO 
nepeb1e ABa yc11>01iornn • &1lAc1t0~11~ 
reHeparop 11 KOMMY'f 111)YIOlll"1i.1 3ne-
MeHT, a ycrpol-10100 KOii1poll1111cnpae- I I KT~ Kil 
HOCT"1 naMn BblllOlll IOI 10 u IJlll)\9 OTA0Jlb
HorO np1116opa • J)0/10 TOKI\ II 111>KPn-4. 
.8neKTp"1Lt0CK"1fJ <:lXIJMl·I 111 K!p• .marene~ 
np"1B0AeHbl tta J)lllO , 1311, I, II , Ill, IV. 

np11HL\"1n l\l)"OlfHUI ilflOpblBaTe- PMC. 134, 11. 8neKTp"1;ecKall cxeMa nOAKnlO'IB· 
ne~ cneAYIOUllll~ (OM p~o 133). nplll HH!I naMn yKa3arene1-1 noaopora PC950·H 

BKnlOYeHllllll nooopOlCI fllJJ)l)Kl110YaTe-
11eM nn, 3aAiltOlll~~ i 'l)lt1)11{11op 3rlt1 nOAaeT ynpaBnRIO~llle lllMnynbCbl Ha KOM
MyTlllpylO~lllH s111JM1J1n Ka (t111eKrpoMarH111THoe pene 111n111 rpaH311CTop) KoMMy
rnpyiout11~ 3ncM011rfl(IHM11tanpR>KeH111e 6oproeo~ cern (Yepe3 saMb1Kat0~111e
csi KOHTaKTbl pt.!111) Wllll Ol~pt.ITblH TpaH3"1CTOp) Ha naMnbl nnn 111 nnn yKa3aTe
ne~ noeopora c •mu1010~. paeHo~ Yacrore ynpaenRIOlJ.\lllX 111Mnynbcoe 3aAaio
~ero reHeparopa, LI po:iy111,rare naMnb1 yKa3arene~ noooporn M111raior c 3a
AaHHO~ Yacroroi-1 . '101<, 111>0><0AS1~111~ Yepe3 o6MOTKY K:! (p111c. 134, I) repKoHo-

u 6 

PMc. 134, Ill. 8neKrp1-1'lecK1-1e cxeMi.t npcpb1eareneioi yKa3arenei4 noeopora 49 3747. 
a· 3neKTpH'lecKa11 cxeMa npepb1en1en11; O • cxeMa nOAKn10'leH1-111 naMn yKa38renei1 noeopo1a 
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eoro pene ycrpoiitcrea KOHTpom1 111cnpaeHocrn naMn (YKJl), np111 IACnpaeHOM 
COCTOffHIAIA CIArHailbHblX naMn AOCTaTOYeH Anff 3aMblKaHIAff KOHTaKTOB K2: 1 rep
KOHa. nplA neperopaHIAIA K8KOiit-nlA60 IA3 CIArHailbHblX naMn TOK Yepe3 06MOTKY 
repKOHOBOrO pene yMeHbWaeTCff IA KOHTaKTbl ero pa3Mb1KatOTCff. nplA 3TOM B 
npepb1earene PC950H KOHrponbHasi naMna KJ1 yKaaareneiit noeopora racHeT, 
a CX0Mbl ycrpoiitCTB KOltlpOnff IACnpaBHOCTIA naMn B npepblBarensix 49.3747 IA 
V1>KPn-4 BblnOnHeHbl TllKIAM o6pa30M, YTO KOHTpOnbHaff naMna KJ1 HaYIAHaeT 
MIAraTb c nOBb1W0HHOl-1 •taCTOTOiit. 

...... ~ 
R6 

I rJ Jvn a 
1VT9 

CxeMbl coeAl-IHBHIAA np1.16opoe ceeroeoiit c1ArHan1Aaa1.11.11.1 noeoporoe e paa
nHYHblX aBTOM061AnffX "Moi KRHY" H Vl>K npHB0A0Hbl Ha plAC. 135. 

a 

I , I I 
6 PC 950-H 

H I 1 I I ~r~PPrF-1] ~1
4

1 (PC 950-EI 
9 

RB I 
a 

+B ,H 
+ . 

K2 
• l.1)1(Pn·4 

8 R1 

VT 

R3 

~ ti ~ K2:1 ~ 
8 

R2" 

6 B 

PHc. 134, IV. CxeMbl coeA11HoH11ii yKa3areneii nosopora aer0Mo611nel1 ~)f(Pn-4 c pane roKa 
n-~>KPn-4: 
a - 3neKTpH'l0CK8R cxeMa npepb1na1enR: 0. 3neKTpH'l0CK8R CxeMa pene TOKa: B. cxeMa OOAKfllO'leHHR 
naMn yKa:iareneil noeopora 
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B 

'·~~~ 
P11c. 135. CxeMbl coeA11HeH11~ y~a38renel1 nosopora aer0Mo611nel1: 
a· A3nK-2141, -21412; O • "MOC•HH~·2140. a· i.1>K-2126; 1 - nepeAHHe YKa:iarenH noeoporoe; 2 • OoKoet.1e 
noeropHTellH noeoporoe; 3 • OllQK pone H npeAOxpaH11reneM, 4 - npep1>1aarenb yK&38reneM noeoporoe: 
5. Bb1Kfll()'l8Tenb 3a)l(Hr8HHR; 6 . nepOKlllO'l8TOnb yK83aTBOOH noeopora; 7. KOHTponbH8R naMna yK838TenoM 
noeopora; 8 • Bb1Kfl1Q'l8Tenb aoapHilUoM CHfH8nM38llHH; 9 - 38AHM9 yKa:iarenM noeoporoo: 10 • neet.1A OnoK 
npenoxpaHMTeneH. 11 • OllOK npe11oxpaHHl8flCH, 12 . pene TOK8 
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PHC. 135, r. CxoM1.1 COOAHH8HMH YK838Teneiil noeopora aBTOMOOHnel'l "MOCKBHY"-4121113, 
"1>K-21251, -2715 

I 7.1.4. Aeap1.11.1Hasi cHrHam•3a4HA 

Ceerootrn .1aap1-1li1HaR c1-1rHan1-13a41-1.R ocyl.l.1ecrem1ercR c noMOlJ.1blO np1-160-
poe c0eroao1-1 c1-1rHan1-13a41-11-1 nosoporos. np1-1 3TOM see yKa3aren1-1 nosoporos 
pa60TalOT 0/\ltOBpeMeHHO, npw-ieM 3TO npol-1CXOAl-1T 1-1 np1-1 BblKJllOYeHHOM 3a
:>Kl-1raHl-11-1. UK1110YeH1-1e aeap1-1"1Holi1 c1-1rHan1-13a41-11-1 npo1-13BOAl-1TCR BblKnlOYarenR
Ml-1 BK42?. vit1vi 24.3710 ("MocKBYIY"-2140, "MocKsvi11"-2140SL, "MocKs1-111"-
412V18, Vl>K-2 1251, Vl>K-2715) YI 37.3710 (A3J1K-2141 , A3JlK-21412, Vl>K-2126). 
06l.l.11-1~ Ol-1A 1-1 cxeMbl KOMMyra4vi1-1 BblKnlOYarenelii np1-1seAeHb1 Ha p1-1c. 136, a 
cxeMbl coeAvi11eH1-1"1 np1-16opos asap1-1li1Holi1 c1-1rHanviaa4vi1-1 s paan1-111Hb1x asro
Mo61-1nRx HH p1-1c 137. 

a a 1 a 2 3 2 3 
' 2 .....____, 

--~ . ~ . a 
~ ~ 
enono•ettMM 

6 6 "'8b1Klll04eH0" 

6 
6 7 8 

~~ 
2 1 4 1210 rnlf rl ~ t=1J q~ ~-W 1 2 3 4 5 2 8 3 1 5 11 .9 '! 

I II III I 

P11c. 136. 8blKfllOY8Ten11 aeapMHHOH CMrHanM381.-1MH: 
I BK422. II- 24 3710; 111- 37 3710; 11 . OOIJ.lHM BHA; 0 - cxeMa KOMMyTaljHH. 1 - KHOnKa (P)"'Ka B BK422); 2. 
Kopnyc. 3 - KO>Kyx: 4 - CHfH8nbH8A naMnll 
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PHc. 137. CX8Mbl aeapHHH0'1 CHnt8flM38UMH aBTOMOOHnel'l. 
a - A3nK·2141 , - 21412; O • ·~M<X •uH~"·i!140, s. lil)K-2126; 1 • nepe.QHHe yKa3aTenH nonopo1011; 2 • 6oKOBbUI 
nosrop1o1renH nosopora. 3 • 6noK ro11e H npenoxpaHHTeneM; 4 -npepi,1earenb YKa3aTenci! no1JOpo1oe. 5- BblKlllO
'l<!Tenb 3a~raHHA; 6 · nepeKnKl'lil wnL yl<iu;nene~ nosoporos. 7 • KOHTponbHaA naMna ylQI i. 11eneH nosoporoe: 
8; BblKnlO'iaTenb aeapHliHOH CHrlltl/lHJJllHll; 9 • 3aAHHe YKa3aTem.1 nosoporoe: 10. nem.1~ OllQll npeAOXpaHHTe· 
neH; 11 - BblBOA yK83aTenA ypoo1<~ l!Jll[IHna; 12 • BblBOA yK83aTenA AaB/lBHHA Macna, 13 • OnoK CHrHanbHblX 
na.Mn; 14 - pene roKa; 15- Ono~ np<lAO~paHMrenell 
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PMc. 137, r. CxeMi.1111111~"1HC>M CMrliMM3a~MMaeroM<J6.lnei.1'MocKBHY"-4121-13,1-1>K-21251, ·2715 

7.1.5. C11eroab1e CMrHallM33TOpbt 3aAHero XOAa M TOpMo>KeHMR 

PMc. 138. <I>o11apt. <Pn144 ocee111eHMR nopo· 
rM npM ABM)l(01tMM RBTOMo6MnR "MocKBMY· 
2140" 3aAHMM XOJIOM 
1 • pacceMea1onb; 2 • yn11Cl111HrenbHa~ npoKnaAKa: 
3 · naMna. 4 • Kopnyc 

CMrHaJ1"13a4"1R 3(!AHero xo.Qa "1 rop
MO)l(0H"1R oc~ecTBnReTCR c nOMOU\bfO 
naMn, ycraHOeneHHblX B 3aAH"1X cpoHapRX 
aBTOMo6"1n0M (CM. p"1C. 123, 125, 138, 
139) "1 BKnto4a0MblX COOTB0TCTBYfOU.1"1M"1 
Bb1Knto4aTenRM"1: TopMO>K0H"1R (pHC. 140, 
141) - BK415 ("MocKBi.14"-2140, "MocK
Blll4"-2140SL, "MocKBlll4"-412V18, V1>K-
21251, V1>K-2715) 111 15.3720 (A3nK-
2141, -21412, V1>K-2126) 1113aAHero XOAa 
(plllC. 142, 143) BK418 ("MocKBi.14"-2140, 
-2140SL, -412V13, Vl>K-21251 , -2715) 
111 55.3710 ("MOCKBlll4"·2141, -21412, 
111>K-2126). CxeMbl COOAl/IH0H"1M c111rHan111-
aaropoe 3aAHero xo.Qa 111 TOpMO)l(eHlllR 
np111eeASHb1 Ha p111c. 144. 

PMc. 139. <l>oHapb JaAHero xona 1-1>KncJ>1 AllR aeroMo6MnR l-1>K-21251 : 
1 · naMna: 2 • pacceHearenb, 3,8 · npooona co wreKepo1oo1; 4 • Kopnyc; 5 • npoK11aAKa; 6 • raMKa; 7 • BHHT 
142 

I I I lfilnl I I 

~J~n (I 

PMc.140. BbtKn101l(lli}lll10K~ 'I w11111111rop-

cro11opttaR 
7 · 11pyll<HHa, 

a 6 

5 

PMc. 142. Bb1Kn10Yarenb cj>oHapR ceera 3an
Hero XOA8 BK418: 
a. o011111ii BHA: 0- pa3M0Uj0HHe; 1 • pyKORTKa pb14B· 
ra ynpaeneHHR nepeKnoo4areneM nepe11a4; 2 · yn
noTHHTOnbHblM 40XOn pb14ara ynpaeneHHR, 3 . Me· 
xaHM3M ynpaeneHMR KOpo0KOM nepejla4; 4. BblKnlO· 
4BTOnb <l>OHapR ceera 3aAHero XOAB BK418. 5. 3M· 
HMM pb14ar nepeK11104eHHR nepeAB4 

PMc. 141. Bb1Knio•m 1c11h 11•01111pei.1 cMrHana I 7 ...._ 
TOpMOll<OHi-tR 15 3720 
1 • ronKarenb; 2 • wryi1op. ~I flPY"M'"' ronKarenR: 4 
• Konna40K; 5. WTeKep111,1~ ~011111~1 ; tJ . nOjlBHlKHblM 
KOHTaKT; 7 • npyll<HHa KUltUI~ 1(1, II • H:10nHpyoo111ee 
OCHOBaHMe 

PMc. 143. Bb1Knt0Yarem. 1j><11tnpA ceera 38A· 
Hero XOAS 55.3710' 
1 • npHBOjlHOH WTOK, 2. ynnornH 1u11i.11oe KOnb[lO; 3 . 
Kopnyc Bb1Klll04arenR; 4 • MeM6pa11a, 5 • ecraeKa. 6 
• H300HPYIOlllMH nnyHll<ep; 7. nonn.MJl(lll.IH KOHTBKT, 8 
• npyll<MHa nojlBMJKHOro KOHTaK1a: 9 • OCHOBBHMe 
BblK/ll04BT6nR 
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PMc. 144. CxeMb1 coeAMflOttMM c11rnan113aropoe 3aAHero xoAQ 11 ropMOlKeH11A aeroMo6i.mei1: 
a· A3nK-2141. -21412; 6 ·MocK00•1-:..>140', a -11>K·2126; r. 'MocKBK<t-412113" 11>K·21251, 11>K-2715: 1. OroK 
pene 11 ~xpaH11reneli. 2 • ncpeMa.i•tl<IJ, 3 · Sbtl(IJ()'laTenb ceera 3311HefO X(IAa, 4 • BbtK/"ilO'tarenb c11rHaros 
T0PMOll<eH11A; 5 BblKlllO'taTcnb 3a111111 ~mut, 6 . CIX>HapM CHrHane>B TOpMO>KeHl1A, 7. Cl>OttapM CBeTa 3al1Hero xoiia; 8 
npa0bli1 OnoK npe,!IOxpatt11reJlel1; 9 • norlblil OnoK npeaoxpatt11rene11: 1 O. aMnepMerp; 11 • 6l10K nJ)eAOxpaH11renei< 
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2 3 4 

PMc. 145. Bb1K1110'laT0111. M!itlp1J111.1m111111Mlii;I 
CTOAHOYHOM TOpM031tO~ OHll!lMH 111\ll!lil 
1 • KOHTaKT 00 WTOK0poM, :.! • IQ(i~fll\ljl •;.:I~ 
KOpnyc 8blKnlO't3T911A, 4 • llfYWMltfl 
U1aA wr11<1>ra, 6 · wr11t1ll c ~11omDI\ 

1iy .... llltd. ~ . KOflllYt 
1111~ I 0 W lllKCp, !1 

PMc. 147. naT'-tl11( MM120 c11rHan113aTopa aea
p1111Horo ASBneH11A Macna· 
1, 5 . KOHT3KTbl QaN11Ka; 2 • WTeKepHblH pa3beM; 3 . 
npy!K11Ha; 4 • ronKarenb; 6 • QMaqiparMa; 7 · KOpnyc 

I 0 3.-•Tpoo<lopy;tU .. HHt ••TOM cMor """"' 

~ 

11Mr:. 14!J, /llll'H~li llllbfll1111lOrO naenBHMR 
MllCll(l 1l 1~Q()p(). 
1 • KQilllyo /\1111411•:0 2 • ll!iJIOl1W!O.I~ KO~TIKT; 3 • 
H~Olllll(•Jl 11 crJopo; 4 . "PV"'Ml!O ~01118Kta 

7.1.6. CttrHa1t11t3aTOpb1 aeapMH

HblX pe>KMMOB 

Bo scex aer0Mo611m1x "MocKew-1" 11 
Vl>K VIMeeTCSI cvirHaI1Vl3aTOP OICT9Mbl 
ropM030B, BKlltoYaeMbl~ BblKf'IOYaTe
neM BK409 crosiHOYHoro ropM03a (np11 
ero 3arsirn0aH1111) (pvic. 145) 11 BblKllto· 
YareneM BK424 rnp,ponpvisoAa ropMo-
308 (p11c. 146), KOTOpbl~ cpa6aTblBa0T 
np11 CHl1>K9Hl111 AaeneHl1Sl B OAHOM 113 
KOHT)'p0B pa3A9nbHO~ Cl1CT0Mbl TOpMO· 
300. Ha aer0Mo611nsix "MocKBl1Y"· 
2140SL. A3J1K-2141, -21412, KpoMe 
roro, ycraHosneHbl c11rHanvi3aropb1 
asap11~Horo AasneH11S1 Macna c coor· 
eercrsytol!.!11M11 Aal'-l11i<aM11 (pHc. 147, 
148), cvirnan11311pytol!.!V1M11 o6 asap11lil
HOM naAeHl111 AClBJl0Hl1Sl Macna ~111>Ke AO· 
nycTVtMoro, a Ha asroMo611nsix A3J1K-
2141, -21412 911.!0 11 C11rHaI1113aTOp 3aK
pb1TI1Sl B03AywHo~ aacnOHKl1 Kap6iopa· 
ropa c BblKlltoYarencM. CxeMbl coeAl1· 
HeH11~ cvirnan113aropon asap11i°:1Hb1X pe· 
)1(11M08 np11B0A0Hbl Ha p11C. 149. 
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P1tc. 149. CxeMbl coeA1111010.1R c111rnan113aropo0 asap11i;lHb1X pe>K11Mo0 a a0roM0611m:ix 
a. A3flK·21 41, ·21412; 6. 'MOCl\OH~'·2140; B. 11>1<-2126; r. "MOCKBl14"-41211S, 11>1<-21251, 11>1<-2715; 
1 Aill'lHK aBaJ)l1HHOfO Qa811CHHR MdCJ~I . 2. BblKnlOYaTenb KOHTpollbHoH na1.1nb1 fH.QponJ)l1BOQa paOo<!eH lopM03· 
H011 CHCTeMbt; 3. BblKnlOYarenb CIOH!IO""Ol'O TOPM03a; 4 . BblKnlOYarenb CHrHanbHQM naMnbl 3aKpb/THll BOJQyin, 
HOH 3aC/10HK11; 5 • 6nOK peno "' npe:\oxf)m111 lell('H; 6 • Bb1Kn.04arenb 3alKHraH1111; 7 • KOM611H31.jl111 OIJl'OopoB; 8 • 
CMfHallbHal! na1.1na 3aKpbtTHll 00311YllJllOU SilCllOHKM, 9 • KOHrponbHall naMna aeapHHHOfO AilBneHHll Macna:. 10 . 
KOHTponbHall naMna CHCTeMbl 10pM030U. 11 • ne&1H 6nOK npeAQxpaHl1T9neH; 12. 6noK nlJCAOXpaH11Tene<t 
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7.2. ,lJ,'1AfHOCTll1KA 

He11cnpa0Hocrn Cl1CTeM OC80Ul0Hl1R 11 C80T0801-1 0 11111M l13al.jl111 npOR8n R
IOTCR 8 TOM, YTO 8 HI-IX He pa6orat0T Te 11n11 11Hbl0 np11oop111 

7.2.1. He rops1T <t>apb1 

8ror gecpeKT MO>Ker 6b1Tb 113·3a nepe ropaH11R Hi-1rei-1 11/JMn 11ni-1 npegoxpa

Hi-1rener:i ; 06pb10a 1-1ni-1 KOpOTKOro 3aMblKaHl1R 8 npo0ogax: H0 1<1t:11p{HlHOCrn 8blK· 

n t0YarenR 3a>1<1-1raH1<1R, nepe Kn t0YarenR c0era cpap, 0b1Knt0•1;:i tOflf• 11.1py>1<Horo 

oc0ellleH11R 11n11 pene 0Knt0Ye H11R csera cpap Har:ig11re He11c11pJ1111oc 1 b no cx e
Me p11c. 150 c nOMOUlblO KOHTpOnbHOr:i naMnbl. 

Her I He ropAT naMnb1 6nMlKHero Her 'tfo r 11p14 1 nee --~(H"'e'"""'ro"'p"'11"'r,,..,,.tt"'H""o'"'A"'H'"a'"n""n'"'M"'"'11""n,..l-f MnH A811bHero ceera •l•11111o1 

r=- - - - - --- ____ .. __ ----... 
I 3aMeH'1Te pene. HO.• Hrn Pene ercnt0'feHHA naMn 

BblM 6nHlKHero MnH A8nbHero 
I ceera cpap cpa6arbleaer ~ 
I Pene J:. - - - - - Aa - -I cpa6aTbreaer 

I Aa _ 

I 3aMeH11r e 11n11 0.1 
peMoHrnpyi.no po 

I ne BKn>04eH11R Clll.l· J 

~a~~ - - . :J 
YcrpaH11Te HCl1Cc 
npaeHOCTb B UIJOH 
OT Bb1Klll04aTenR ..... , .... 
PYlKHoro oceeuio· 
H1111nopene 

Hu r 

noAKnl0411Te KJ1 0AH'1M KOHl(OM K 
M, a AP)f'l1M KOCH11Tetb (np11 BKn>0-
49HHblX l.lenllJ< Q>ap) BXOAHblX BblBO• 
11oe npe11oxpaH11renet1 ¢op· 

I I 

KJI ropMT \ Her 

Aa 

- ------------.i npoeepbTe nP"' H3119)1(H0CTh l<X 

no11Kn>0411re Kil BMe
cTo np 11, OTKn>04aR 
Y43CTK'1 uen .. OT CO· 
OTBeTCTBy>OU(e~ ¢0-
Pbl AO nP, Ha"111'1TB .., 
ycrpaH'1Te KOpoTKoe 
JaMblK3H119 

PHc. 150. He ropsn cpapb1 

10' 

K0HT3KTOB C fH93110Mi-t 

np HCnpaBHbl M H8AClKHO 
COeAMHeHbl c rHC3A3MM 

Aa 

npoeepbre i-i cnpaeHoc b nnMn 
¢ap 

I r JlaMnbl HCnpaBHbl \ Her 

Aa 

YcTpaH11Te HeHcnpaeHOCTb e ue· 
nRx OT np 110 ¢lap 

.Aa 

Hor 

CMr HllllH3attHA 
c•o10M cpop 

paGorncT 

Ao 

Ycrp;:111•ne Hei<cnpoe
HOC:lb 9,a1>1~n>04are11e 

uapyll<HOro oceeute·1· 
Hl<R '1nH e npoeo11e. 
l<llY111eM K HeMy OT 83 

YcTpaH..,re He11c
npneHOCTb B 83 1o1n1o1 
B uen11 OT Bb1B011a 
•30· (+) r .no 83 

YcrpaH'1Te He11c
npaBHOCTb a uermx 
11onP¢np 

3 11MeH'1 10 nopcro· 
peew1-10 1wMm; ¢ap 

Onepaq1<11, O()no11etiHb1e 
llYIJ~IHJIOM. Ub111011HllHT9 
n11wb u TOM cnyYae. ec-
1111 nponcpR0Ma11 l.lCnb 
C0/10Jlll<MI pone BKnl04B• 
lll1A COOTlt ¢ap. 
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Aa 

7.2.2. He pa60Ta10T np1o16opbl Hapy>1<Horo ocse~eHMSI 

9ro Bbl3b1saercR neperopaH111eM HlllTe~ naMn 111n111 npeAoxpaH111rene~. He111c
npaBHOCTb10 BblK!llOYarenR 11apy)l(HOro OCBeuteHlllR, o6pb180M 111n111 KOpOTKlllM 
3aMblKaH1110M npoBOAOB. He111cnpaBHOCTb MO)l(HO Ha~rn. nonb3YRCb TOnbKO KOH
rponbHO~ naMno~ 111 p111c. 151 . 

HeT (He ropMTOAl'H ,_ _________ , 

cl><>HaP•M""ANcl>o· He rop!lt A•a <l>QHapA, 
Hap•, He MMelOUIM8 MMt!Klll\MO 06U4MH np 

o6Ul8ro nP) Aa HeT 

He ropAT ace 
ra6apMTHblC <l>OHapM 

Aa 

8b1Hb Te BblKlll()· 
~3Tellb HOPYJI<· 
Horo OCBeUlB· 
Hi.IA, CHMM"1T8 C 
Hero ece nposo· 

_____ .._ ____ ,HeTI A31o1 coeA1-1H1-1re 

• HX"18*AYCo00'1 

Ycrpa>H<Te 101 

11cnpaBHOC!i1 fl 
uen11 OT nP r >!O 
ropAlJ.19MY ¢>0 
H3PIO 

c rHe3AOM 

HeT 

3a"10HIH&nP 

npM 30MeHe nP BHOBb 
neperopaeT 

Aa 

non•n~11re Kn e"1ecro nP 
"'· m•n~oA y-iacnm ueneiil 
OT ri16apMTHblX 4>0Hapeiil AO 
nP, H8MAHTB M ycrpaHl1TB 
~01)01K08 33"1b1KOH"1B 

P1o1c. 151. He paOo111101 ra6ap111THb1e OrHH 

Cl>apM ropAT npM 
BIC11IO'i8HMM 

Aa 

noAXlllO~"'T8 KJl OAHMM 
KOHUOM X M, a APYl"'1"1 KOC· 
HMT0Cb BXOAHOro BblBOAa 
nP raOap1HH1>1x <!>OHapeiil 

KJl ropMT 

HeT 

YcrpaH11TeHe1o1cnpaeHoCTb 
B npoBOAe, MAYlU8M OT Bbl • 
ocmo~arenR HOPY"'Horo oc· 
B8Ul8HHA K np 

7 .2.3. Hc1o1cnpaBHbl yKa3aTenM noeopoTa 

YcrpaHMT9 H9· 
HCnpaBHOCTb B 
U&nMOTBblBOAa 
"30' (+) r AO 
e1>1K1110~a re1111 

HapyiocHoro oc· 
Bell.leH"'R 

3a"1eHHTe MllM 
orpeMOHTMP~· 
TO Bb1Klll()~3 

renb Hapyio<Ho· 
ro OCB8UlBH"1R 

Ecn111 He pa6ot <1t0T yKa3aren111 nosopora, np111Y111HaM111 Moryr 6b1Tb He111cn
pasHocrn nepcKnl(J•taronR ~ npepb1sarenR yKa3arcnei.1 nosopora, neperopa
H111e HlllT0~ naMn 111n11111pOAOXpaH111renR, o6pb1B 111n111 KOPOTKOe aaMblKaH111e.ripo
BOAOB. ,QnR nOlllCl\CI a llllX He111cnpaBHOCTe~ no cxeMe p111c. 152 Ill c nOMOutbtO 
ra6n. 15, 16 AOCTalO' tltO lllM0Tb recrep, KOHTpOnbHYIO naMny Ill ABa KYCKa npo
BOAa AnlllHOiil OKono 1 M 

Ta6nHLta 15. 06o3Ha'ieHMA 111>1BOAOB pene (npepb1earene11) yKa3areneii nooopora -
Ha1o1MeHosaH1o1e npepb188Tenb 

BblBOAOB 
l'C950H lll>KPn-4 493747 

BXOAHOM BblBO,Q + + 49 

BblXO,QHOH BblBO,Q n H 49a 
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Aal He ropAT na'"!_""' I .. · 
yeca3aTeneM 
noeopoTa 

f Her 

llaMnbl yeca30Te· 
11eli noeopora 

ropRT noCTOAHHO + Aa 

3a"1eHMTe Mlll-1 OT 
peMOHl"'P~Te pene 
yxa3arenei'I noeo • 
pora 

~ttrepeno -J..4 

DKnl0'<1o11e ncm .. 111, o aare"1 npae1>1e 
VK:t101on1-1 nononoTD , _____ __, 

HeT nnoecpbre 1-1cnpae-
1-i---o11abll ,mc•• nP"' HaAe>K· 

HOCl b COl'AMH8H'1R c 
rHea110,,, 

(" ( <n \";: I 

l
~(JI llHli)Cb ceoOOAHblM KOHUOM 
llll l!>~OAttOro Ob1BOA3 pe11e yKa• 
1HllOM'1 ""~opora 

lu_o_!_' KJl ;op MT l 
Aa 

r
~;·l)CHM rCCb ceoOOAHblM KOHUOM 
l(Jt O~OAHOrO Bbl~OAa nepeKn~a
IOllA yKa3arene11 noeopora 

OP MCnpaaeH M 
HeT I HBA8lllHO 

C08AMH8H C 
rH83AOM 

Aa 

YcrpaH1-1re He11cn· 
paBHOCTb B uen1-1 OT 
BblBOAa "30"(.;.) r AO 
nP 

30M8HMTB nP. Ha· 
AB)l(HO C08AMHMT8 
ero c rHe3AOM 

npM 38MeHe np 
aHOlb neperopaeT 

Aa YcrpaHMTe HOMO 
npaeHOCTb e ucrm 
or pane yKa3arencli 
noeopora AO nepr 
xn10 .. aTe1111 yKll33 
re11e~ noeopoTa 

14 11111 f I - I 

noA~l-ITe KJl BMB· 
CTO np H, OTKlll043R 
~acrrn ueneH np, 
11.:i~A"'TB., ycrpaHl-ITB 
kopoTKoe :ia"1t>K3Hl"O 

KOCH'1T8Cb CB00o/1Hb'M KOHllOM Kn 
n"'><(lfl>lblX OblBOAOB l(OllOJIKM ncno· 
Klll04aTenA y!(a3:iToncil rionopoin 

r 33"1BH"1TB '111M OT• 
pe"10Hr1o1pyl;,re ne· 
pex1110 .. arenb y•a · tint ~ 
3arenej;i noeopora _!!!!!'( l<Jl rop111 ) 

YcrpaH11re He1-1cn· 
paeHOCTb B uenAX OT 
XllBMMHO~ KOllOAKH 
nepexn~arenAyxa-

3arenej;i noeopora I AP 
1 

HeT [ 
AO na"1n .. ( JlaMnbl McnpHHbl ) )Ila J.1"1eH1-1Te na"1nbl I 

P11c. 152. He11cnpaeHbf yK03aT~n11 noeoporoe 

149 

11 

1l11I 



Ta6mn.ia 16. 06oaHa~eH1111 BblBOAOB nepeKmo~areneii yKaaareneii noeopor a . 

Ha1o1MeHoaaH1o1e 
npepbiB8T0nb 

BblBOAOB 
11135 124.3709 681.3709 - -

--BXOAHOH BblBOA L - _ 1 49a . 

BblXOAHOH BblBOA 2H5 
, ' 5· H 8 49al H 49aR 

Ta 6n H 1.1a 17. 06031111•teH1111 BblBOAOB Bb1Kmo~arene11 aeap1111Ho11 c11rHan11aa1.11111 
- -

HaHMCHOBtrn1o1d 
npepb1eareni, 

ei.1sonon 
8422 ... 

243710 373710 

BXOAllOH llbtl!Olt 2 8 1 

BblXOAtlOH Ol.1oc111 6 i 4 5' ' -
'-- - ' 

7 .2.4. He11tc11paeHa c11tcTeMa aeap111iiiHOH c111 rHan1113a1.4111111 

_ Ecn111 np!A m;nt0YeH111111 c111cTeMb1 asap111!::1Hoiii c111rnan1113aLt111111 see naMnb1 111m-1 
HeKoiopb1e 111a 11nM11 yKa3aTeneiii nosopora He M111ra10T, TO :no MO>KeT 6b1Tb cneA
CTs111eM He111cnpc111Hocrn nepeKnt0YaTensi 111n111 npepb1BaTem1 asap111iiiHoiii c111rHa
n1113aLt111111, neper opa1t111si H111Teiii naMn 111n111 npeAoxpaH111Tem1, o6pbrsa 111n111 KopoT
KOro 3aM1.>IKaH111H llpOBOAOB. J:lnR no111cKa 3Tl!1X He111cnpaBHOCTeiii no cxeMe Ha 
p111c. 153 111 c flOMOlllblO ra6n. 15, 17 AOCTaTOYHO 111MeTb TecTep, KOHTpOnbHYIO 
naMny 111 AB<l KyCKa npoBOAa Anll1HOiii OKOno 1 M 

7.2.5. He111cnpaeua c111rHan1113a1.4111si 3a,qHero XOAa "' TOpMo>KeHMSI 

Ecn111 He 3aropat0rcH <1>0Hap111 3aAHero XOAa 111n111 TOpMo>KeH111si, np111Y111HaM111 He-
111cnpasHOCT111 Moryr 61>11b 06pb1B !'1nll1 KOpoTKoe 3aMbr.KaH111e s Lten111, neperopaH111e 
npeAOXpaH111rener.1111n1o1111111er.1 naMn, a TaK>Ke OTKa3 COOTBeTCTBYIOIJ.lero BblKnlOYa
TenR. }:lnR no111cKa 3Tl!1X ll('111cnpaBHOCTeiii no cxeMe (p111c. 154) AOCTaTOYHO 111MeTb 
Tecrep l!1 KOHTponbHYIO IWMny 

7.2.6. HeHcnpaBHbt cHrHanM3aTopbt aeapMHHbtX pe>KHMOB 

Ecn1.1 He pa6orat0r nnMnbr -c111rHan1113aTopb1 asap1!1iiiHblX pe>t<1>1MOB, To 3TO 
MO)f(eT 6b1Tb cneACTBl!1eM He1o1cnpaBHOCT1!1 AaTYl!1KOB, o6pb1Ba 1!1nl!1 KOpOTKoro 
3aMb1KaH1o1si npoBOAOB, nepelopaHl!1R naMn 1.1 npeAoxpaHl!1TenR. CxeMa no1.1cKa 
He111cnpasHocTeiii c1.1rHan1.13aropoe asap1.1iiiHb1x pe>t<1.1Mos np1.1seAeHa Ha p1.1c. 155. 
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Aa 

He r op11r 
OrAenbHbte 

n aMnbt 
aeapHHHOH 

c11rHan113a41111 

Her 

llaMnbt 
aeapllHHOH 

c11rnan113a411H 
r op11r nocro11HHO 

Aa 

3aMeH1.ne pe11e aen -
pMi1HOH CMrHallM3n 

ll"'"' 

YcTpaHMTe 11011C ·r 
npaBHOCTh n ll0nl1 . 
OT nP AO lllJl~lllO'tll · 
Te1111 aenp111l11o~I 
C1'1rHaM3'1Ll'111 

O•.mo~i.110(1 11(11);.~,ty!Q ~Mr11a1111 

Her 

3aM0Hl'1T0 nP, H3-
l\0lKHO COeA1'1Hl'1Te 
oro c rHeJAOM 

111111 aaMe He nP 
llHOBb 

nr.11oropaer 

A a 

no11•11io•rn 111 Kil 
BM0CIO nf' .. , Of<lllO• 

~all y<4'1CTK11 tjt)IM OT 
naMn nP, How11~1re11 
ycTpaH11Te Ko11011<oe 
33MblK3Hl'10 

KOCH1'1T0Cb CB000A· 
_ Aa I HblM KOHllOM Kil Bbl· 

( Kil rop11r u. J • XOAHOrOBblBOAJ?b'K; 
1110'l<!T01111 aaapM11H0"1 
Cl1TH3/1113alll111 

KoCHl'1TeCb CBOOOA. 

3aMeHMT~l'111110IJ)C\· ·r _ _ t I HblM KOHLIOM Kil 
MOHH1PY\'1T0 Bbl•n~ lhn A a BXOAHOro BblBOAa 
~arenb aeap11'1HQl1 --( Kil r op11r J • peneYKaJaren!!"1no-
c11rna11113aL1"'11 eopora 11 asap1111Hoi1 

c11rna1111JaL1Ml1 

YcrpaH.,Te He1<1c 
npaBHOCTb B L1en11 Ol 
Bb1KJT10~are1111 aa;i 
p11MHOi< Cl1rH311113il 
L11111 AO pene yKa3a 
Tenei1 nosopora i1 
aeapl'1i1Hoi1 c11rnan11-
JaL11111 

Aa 

KOCHl'1T0Cb CB060AHblM KOHllOM 
Kil BblXOAHOTO BblBOAa pene yKa· 
~n1one>i noeoporn 11 ooop..,>iHo>i 
cmHa1111Ja41111 3aMeH1He 1111" OT· 

peM0Hrnpyi11e pene 
yKaJaTene>1 noso· 

"' Her I pora 11 PR:1p~1iitioi1 
( Kil rop11r J • c11rHan11Jm11111 

I 

3aMClt111 () HeMC· 
llpMHtm Jl'1Mnbl 

YcTpaHl'1Te He11c
npaBHOCTb B ll0nl'1 

lnpose?bre McnpaeHOCTb naMn 
flBapM11H011 C1'1rH3/11133ll"11'1 

OT pene yKaJare11e~1 A a Her 
noeopoTa AO 11aMnbl lla Mnbt 11cnpa BHbl 

P11c. 153. CxeMa no1o1cKa He1o1cnpa0Hocrn, KOrAa He pa6oraer aaap1o1i-!11asi rnrnan1o13m11o111 
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3aMeHl1TbnP 

nP CHOBa 
neperopaeT 

Aa 

noAKll~IHb Kn BMB· 
CTO nP 11, OTKnlO~all 
Y"aCTKl1 1.1en11, HS~l1-
HaR OT COOTBeTCTBy• 
IOU\ero c11rHanbHoro 
c!>ottaPR, Ha"ni 11 ye. 
Tp3Hl1Tb KOpOTKOO 
33MblKaH11e 

HeT 

np KCnpaBeH npoeepl1Tb 11C· 
npaBHOCTb npeAO· 

Aa xpaH11ren1i 1.1en11 
. ~rHan~a1.11111 C1 IA Tb npoeoAa c cooreercreyio- 1 

u1cro BblKlllO~arenR 11 COBAl1Hl1Tb 
ltX MBllCAY C000H 

C11r11a11bHb1H <1>0-..:::J Aa ~ Orpe11.10Hrnpoearb 
3aropaerc11 111111 3aMeH11Tb Bbl· 

KlllO~aTBnb 
HeT 

npoeep11Tb 11cnpOBHOCTb lliJMnbl 
<!>OHapA 

"' HeT 
llaMna KcnpaaHa 

Aa 

Ycrpatt1-trb He11cnpaeHocrb e npo
BOAax, COeAl1HAIOt411X np C <!>OH3• 
peM 

3aMBHl1Tb 113Mny 

P11c. 154. Hu f llllkl 18IOT Cl1rH801138TOpbl 38AHero XOAa 11 TOPMOlK9H111! 

OrcoeAltllH " ' llilOHOA OT AOT~11xa 11 KOC· 
HyTbCR npoUO/llJM 'M.ICCbl" 

l CKfHllllK;JillOll .iaropae~ HeT ... 1npoeep11Tb11cnpaBHOCTb COeA11Hl1TBllb· 
...................... ...,,,...~~---~------' ttoronpoeoAaAaT~11xa 

Aa 

OrpeM011 i11po11.1lb111111 3~Mett11TbAaN11x 

Ycrpn1111rb 111?11cnp111111oc lb e coeA11HM· 
renbHOM nponono 

npoBOA KCnpaaeH 

Aa 

3nMeHMTb n<tMny c11rHa11113aropa 

PMc. 155. He paOoi.1101 c111Han113aTopb1 aeap11"1Hb1x peJK11Moe 

7.3. YCTPAHEHlllE HE"1CnPABHOCTEH 

7.3.1. 3aAenKa lJ>OU4HH KOpnycoe 6noK-<J>ap aBTOM06HneH A3nK-
2141, ·21412111111>K-2126 

B PRAe cnrtaee Mo>K110 caMocrosnenbHO ycTpaHIHb noepe)!(A0H11si 6noK
cpap. nepeA peMOHTOM l\op11yca 6noK-cpapb1 pa36ep11ffe ee 11 npoMoliire see ee 
3neMeHTbJ. nocrapai;neci. llOMbJTb orpa)!(arenb rennolii A11crnnn11poeaHHOlii eo
A0.:1, HO ..Bb1rnparb orpa)Ka 1enb He HY)!(HO, YT06br He noepeA11Tb 3epKanbHbllii 
cnoei. PeMoHr Kopnyca 6noK·<t.>apbr BKnlOYaer ABe onepa41111: 3aAenKy rpelJ.ll1H 
11 3aKpenneH11e pacce110arem1 a Kopnyce (c6opKa 6noK-cpapbr). 
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Ta6M1l.18 18 Cnor.o(i1o1 j)!!MCll!ll llllJlllYClll nnoK·<Pap 
-===... ':. f -----~ 

Onepa1111~ 
---~:.:..:___ 

2. 3aKpenneH11e c1(1K1111 
pacce11eamn11 

Bo3MO)!(Hbre cnoco01.i! Dt.1non11rn u.111 ornx onepa411Ci np11BeAeHb1 a ra6n. 18. 
Ecn11 np11 peM01110 MM01111mc11 011111YecK11lii 3neMeHT cpapb1, ro cn0,Q11re, 

YT06br HaAn11cb "eoopx:" 111111 t ,r1mmm urnrnna eepxHee nono)!(eH1o1e. nocne cOopK11 
6noK-cpapbl npOMi\ll<hl(l (Hi(llHifin (l[IMll.IKOi;, 11n11 nnaCTl1Jl11HOM Mecra B03M0)!( 
Horo nonaAaH11Sl nntu H t11u,11M 011y1pi. cpapb1. 

7 .3.2. PerynHpOll(ft GtHJffl •l>llp 

Pery1111poaKy GLll)IO il•l\fl fl llOM!llll · 
Hl1X ycnOBl1SlX Mllil\110 ocy111001 (IHI b, 

CAenae Ha n11cro Kf•IHOlin q1f1111!pb1 
11n11 Ha CTeHO rnpru1.;(I r, flOl\~11illltl 11,1~ 
3KpaH(p11c 15111'1H10Jt 10) 

nepeA per y1111pOfll\Oll CillOHt rpap 
npoeepb re, 'i 10(11.1 f\flllflr11tl1•) llmAy
xa B Wl1Hax Oblll(l 1mpMll!JhlthlM no
CTaBb Te aBTOMoe\~1Jlh ltl\ 1)01111011 ro
p1130HTanbHOi;, rlllfll'lfll\KO 0 6 MOT 3K-

lll 

B 0 B 

0 paHa. nocne 3Toro l\{1~1111-110 unr0Mo-
611nb c6oKy AnSl ''ym{111on10-1'' 11py>K11H 
nO,QBeCKl1 11 np11c I y110~ I (J K poryn11- P11c. 156. P83MeTKa 3KpaH8AOR peryn11poBKl1 qiap 
poeKe. <l>apbl pery111-1pyK)r 110 O.QHOCi, 
3aKpbreasi eropyt0 KYGKOM K11pr0Ha 111111 cpaHepb1. V13MeHl1Tb HanpaeneH11si cee
roeoro noroKa MOJ!ltt(J o 110MO~b10 .Qeyx 011Hroe 1 {p11c. 157), ABYX B"1HTOB 6 
(cM. p11c. 114) 11 py•u)t< rnryn11po0K1o1 9 11 11 (cM. p11c. 115), npeABap11renbHO 

Ta6n11t1a 19. Lf1o1cnon1.10 IHn'ltHHR pasMeTKM 3KpaHa AflR peryn11poBKM cpap - -Pa3Mepb1 (MM) 
ABTOMOOHOb f'ncc IOAHHe OT 

B t1111p AO :>KpaHa A 6 

A3IlK-2141 
A3IlK-21412 5000 li13Mepl!eTCR OT 75 523 

lil>K-2126 t1eHTpa 

"MocKBH4" 2140 5000 onrH'lecKoro 
75 551 

"MoCKBH'l" 4121113 
sneMeHTa Q>apb1 

lil>K-21251, lil>K-2715 5000 AO nona 50 510 
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PMc. 157. Pory1Mp00Ki1 qiap aer0Mo61-1nsi "Moc
KB1<1Y 2140 
1 p ·yflMPoUO'l!lblO OMftrbl 

noeepHye py4Ky 10 no 4acoeo,;:, 
crpenKe AO ynopa. 

7.3.3. PeMOHT cTeKon 33AHHX 

<t>oHape.::1 "' 60KOBblX nOBTOpH
Tene.::1 nosopoTa 

Pa36111rb1e creKna 3aAHll1X Q>oHape,;:, 
111 6oKOBblX noeropv1rene~ noeopora 
MOlKHO nerKo BOCCTaHOBll1Tb, nocKOnb· 
Ky OHll1 CAenaHbl 1113 nnaCTMaCCbl. Jlnsi 
CKne111ElaHll1S1 CTeKOn MOlKHO 111cnonb30· 
earb }:\111xnop:naH 111n111 a1..1eroH c pacrno
peHHblMll1 e HeM KYC04KaM111 opraH1114e· 
cKoro creKna. nocne peMoHra, a TaK· 
lf<e np111 noMyTHeH111111 111 Han1114111111 1..1apa
n111H, omon111py~re creKna np1116opoe c 
noMOU1blO non111ponsi AflR o6eerpeHHblX 
n0Kpb1T111~ 111n111 wn111cpoeo4Hoil! nacTbl 

7.3.4. PoMOHT asTOM06HnbHbrX naMn 

Ecn111110 rop111r KaKasi-n11160 naMna, He cnew111re ee Bb16pacb1BaTb. npoeepbre 
BHa'mne l!CflfXllUtOCTb ee Hll1T111 (H111Teii1) HaKan111BaHll1Sl. Bo3MOlKHO, 4TO OTKa3 naM· 
nbl CBR3Cllt c OK111cneH111eM 111n111 HapyweH111eM KOHTaKTOB. B TaKll1X cny4aRX KOHTaK· 
Tbl naMn tiy)i(tll) 3c14111CTll1Tb, a np111 He06XOQ111MOCTll1 nponaSlTb . 

.Qo130m.110 lt[ICTO np1114111HO,;:, orcyTCTBll1Sl CBera RBnS1eTCSl nnoxoii1 KOHTaKT B 
naMr1oob1X Ko110111<ax 111n111 wreKepHbtx coeA111HeH111six. TaK111e coeA111HeH111si HYlKHO 
n11arem,1to sa1 tll1Clll1Tb, a 3aTeM CMa3aTb KOHTaKTHbliii y3en fl111TOnOM·24, 4TO 
cH111a1111 o Aaru,11e0weM pa3pywa10U1ee AeiiicrB111e nb1n111, rpsi3111 111 Bnarn. 

7.3.5. ECJn.1 llllYTPeHHS1S1 nosepXHOCTb CBeTOBblX npH6opos 3ano
lCBacr 

np111't111110111 aanorc£laH111si BHyrpeHH111x noeepx1t0cre111 pacce111Barensi Q>ap 111 
qJoHape,;:, RBllROT<!R 3acopeH111e APeHalKHblX OTBepcT1111i1 COOTBeTCTBYIOU1111X CBe
TOBblX np1116ppon B raK111x cny4aHx APeHa.>t<Hb1e o rnepcrnsi HYlKHO TU1arenbHO 
O'-tll1CT111Tb 

7. 3. 6. EcnH UKJrt0•tat0TCS1 «HeHy>KHbre" cseTOBbre npH6opbr 

HeOlKll1AaHHblll1 ~l(11t110.._ l BKnl04eHll1R CBeTOBblX np1116opoB, KOTOpbte He AOnlK· 
Hbl ropeTb, 06bRCHROTCR nnOXll1Mll1KOHTaKTaMll11..1eneii1. YaU1e Beere Hapywaer
Cfl COeA111HeH111e c «MllCCOii1» KOpnyca ¢apbl 111n111 6noKa 3aAH111X qJoHapeii1. 3a· 
4VTCTll1B KOHTaKTbl 111 nnor110 3uTHHYB Bll1HTbl, Bbl 11136aBll1T9Cb OT «n111WHll1X» CBe· 
TOBblX np1116opoB. Vh1orm1 u11enpaBll1nbHaSl» pa6ora np1116opOB S1BnS1eTCS1 cneA· 
cre111eM nnoxoro 3aKpenn1:1t111si npeAoxpaH111reneiii e rHe3Aax. 
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7.3.7. EcnH uc paOoraor ot.1KJ1tt>•t01onb nmut>m•a ocseU4eHHS1 

IOIU! il•OlltiJ>Sl 33AHero XOAtl 

~ 
PMc. 158. YAmtHeH1-1e BblBOAOB Bb1Kn10Yarensi 
ceera JaAHero xoiia 

.Qnsi npooep1<~1 p:it\nrncnocooHocrn npepb1eareneill yKa3areneill noeopora 
co6ep111re Heofo:on11My10 < x1!MY 11poeep1<111 1113 np111BeAeHHbtX Ha p111c. 159 Cocro
S1H111e K0Hrponb1tti1x nnMn np1111poeepKe npepbtBarenH PC950·H (PC950-E) no
Ka3aHo B ra6n111qo (pw: ~MJ), a KOHTponbHbte naMnb1, nOAKnt04eHHbte K npepb1-
BarensiM V1>KPn ·'111 4U ~/4 l 11onlf<Hbt M11rarb np111 BKnt04eH11111 Bb1Knt04arenH BK. 

3-f'~·· - ~ 1· tl.; . f .. ;J:.=. - llV 5 !{rt.~ , !lL rn .i, 
1 6 .... ~ c J , .. _ - ~ T I I 

noni>e~.,, nopc1o;.111CNB ~ 
y11..aJ8Tall"ll'I roROpr:na 

HeM IPAB. .. ()(~ 

BepxHte 

Hlll•"OO 

a 

49.3747 lt1)f(Pn-4 

u 

PMc. 159. npoeepKa npepb1enrenei-i yKaJarenei't noeopora: 
a PC950-H. 6-49 3747, s • 111>Kf'n·4, 1 • npcpi.1sa1enb; 2 • nepeKmo~arenb yK. 
- KOHTponbHble naMnbl, 5. 8KKyMynH10PH8R OarapeR; BK. BblKf110~a1em, 

COC10"1WJ 

•OHtp~.,_x nrw:ri 

He <cp"1 

>.\.c"QIOT l"QM'ltl 3-' 11 

tJH-OOTf'l3M·M'JM(, 

11ooopora: 3, 4. 6 
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.3. 10. npooopKa BblKntO•UlfeneM aoapr.tMHOM CHrHamt334HH 

.[lrlR npooepKH BblK!UO'tlflOllR aeapHHHOH CHrHa111o13a41o111 eocno11b3Y~T9Cb 
CX9MOH ero npoeepKH Ha llJU1110A9HHblX Ha p11c. 160. COCTORHH9 KOHTpo11bHblX 
11aMn np1o1 npoeepKe Bb1t<11t0•11ire11eH np11eeAeHb1 e ra611114e (cM. p1o1c. 159). 

2 

•1 

PMC. 160. np()Cl(!f)~ll llt..1Kn10YaTeneii aeapMHHOH Cl1rHamt3aU1111: 
1, 2, 4. 6. Mll•lfl()H~Ulo!O naMnbl; 3. BblKlllO'iaTenb asapHMHOM CHrHallH3aljHH, 5. aKKyMynRTopHaR OarapeR 

rnaea 8 

KOHTPOnbHblE H ecnOMOrATEJlbHblE nPH60Pbl 

8. 1. YCTPOMCTBO 

8.1.1. KOHTpOnbHble npH60pbl 

B aeroM0611nRx ""MocKe1o14" 11 ~)f( ycraHoe11eHb1 pa3nH4Hb1e KOHrponbttt.1e 
np116opb1. 

AMnEPMETPbl 

AMnepMeTpbl, np111MeHR9Mb1e Ha aeroM061o1nRx "MocKBH4" 1o1 ~>K. npeAc TRB· 
muor co6oi1 MarH1o1roaneKrp1114ecK111e np1o16opb1, noKa3b1Bat0~1o1e ee111o1411Hy 3a
PRAHoro 111111-1 pa3pRAHOro TOKa 6arapeH 0HH lllMelOT np111H4HnHaJlbHO OAHHaKO· 
BYIO KOHCTPYKLIHIO (pHC 161 ). 

B OCHOBaHHH 5 c noMOUlhlO onopbl•nonnfUHHKO 8 ycraHoeneHa OCb 7, Ha 
KOTOpoi:I 3aKpenneHhl Rt<opOK 6 Iii crpomcn 2 Tot< aKKYMYORTOpHOH 6arapeH 
nporeKaer 4epe3 OCHO(:IUHllll) 5, Dl(rll()\(f)ltllOO II qenb c nOMO~blO ABYX BblBOAOB 
1 (eropoi:I BblBOA Ha p111cy111<o HO 110Kll:ltl1t), np111 OTCyrCTBHH TOKa RKOpeK OpH
BHTlllpyeTCR nocTORHHblM Mt!lllHIOM 4 'l(ll(, 1 110 ClpOnKa pacnonaraeTCR eeprn
KaJlbHO. np1o1npoXO>lq\9H"1"19MKTp"1'tOCl<OI0 IOl(n no OCHOB8HHIO B 30H9 RKOpb· 
Ka B03HHKaer MarHHTHblH nOTOK, tfflllpll11r10ttlll.li1 llOA yrnoM 90° K noroKy no-

ClORHllor o MarH1o1ra. Pe3ynb r11pyt0-
1111o1~ 11010K nooopaY1o1eaer RKopeK co 
crpOnt<oi:I Ha HBKOTOpbli:I yro11. 4eM 
60111JlllO 11poreKalO~HH TOK, TBM 6onb· 

2 11 I we yr on noeopora crpe11K11. np1o1 "13· 

6 

PMc. 161. MexaHl13M aMnepMerpa: 
1 • 8b1BOA aMnepMeTpa, 2 • crpenKa: 3 • MarHHTHblH; 

4 • MarHHT, 5 • OCHOBaHHB, 6 . RKOpeK; 7 • OCb. 
8 • onopa-no11nRTHHK 

M01tt!ti"1H HanpaeneHl'1R TOKa RKopeK 
co crpHnKoi.1 OTKnOHRercR e APYrylO 
cropoHy MarHHTHbli:I wyHT 3 KOMrlCH· 
c1o1pyor 1'13MBHBH"1R TeMneparypi,1 OK· 
PY>•<at0~ei.1 cpeAbl. 

BOJ1bTMETPbl 

Bo11brMerpb1, np1o1MeHReMb1e Ha 
aeroM061o1nRx A3nK 2141, ·21412, 
~>K-2126, RBnRIOTCR MllrH"1T0·3neK· 
TpH49CKl'1Ml'1 np1o16opnMH, noKa3blBa· 
IO~HMH HanpR)l(Otrne 6opTOBOH 
cern. WKa11b1 00111.> rMerpoe HMet01 
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R 

N 

PHc. 162. Boni.lMOlp: 
1, 2 MarHHTbt, a . vpon•a: 4 orpaHH4HTenb, s. 3K' 
paH, 6 . npop1111 .. ' kl,llOJIKa 

rpill 30Hb1: cpeAHRR 5enoro 1.10era c 
Aillana3oHOM HanpR)l(eHillR 12 ... 15 B 
COOTBeTCTByer HOpManbHOMy Ha
npR)l(eHilllO cern; neeaR opaH)l(eBo
ro 1.10era c Aillana30HOM HanpR)l(e
HillR 8 ... 12 B cillrHanill3illpyer o no Hill 
)l(eHHOM HanpR)l(eHillill cern; npaeaR 
KpacHoro 1.10era c Aillana30HOM 
15 .. 16,5 B CillrHanill3illpyer o noBbl
weHHOM HanpR)l(eHillill cern. 

~ KoHcrpyKTlllBHo sonbTMerp co
Aep)l(illT ABa MarHillTa 1 ill 2 (pillc. 162), 
ABe KarywKill K1 ill K2, HaMoraHHb1e 
Ha nnacTMaCCOBble KOnOAKill 7, ill 
crpenKill 3 c orpaHill4illTeneM 4. B He
pa5o4eM COCTORHillill B3aillMOAe~
CTBilleM MarHillTHblX nonelll MarHillTOB 
1 ill 2 crpenKa npi115opa ycraHaBnill

eaercR a noooM yrny wKanb1. Bo BKnioYeHHOM nono)l(eHillill K KarywKaM K1 ill K2 
npi11Kl1<1At.1nno rcR HanpR)l(eHille 5oproeolil cern aBTOM05illnR. no HillM npoxOAillT 
TOK. Co~11::110111illi.1CR npill 3TOM pe3ynbrnpyio~ill~ MarHillTHbl~ noTOK KaryweK K1 
ill K2 yc11l1t(t0m10aer nOABill)l(Hb1l1 MarHillT 2, a BMecre c HillM ill crpenKy 3 e 
coornorc1Byt0u1ee HanpR)l(eHilllO cern nono)l(eHille Ha WKane. 

nPl160Pbl 113MEPEHHfl TEMnEPATYPbl 

B no IOMOGillnRx "MocKBillLJ" ill V1>K npillMeHRIOTCR ABa Tillna repMoMerpoe: 
aneK1po ro1111011b1e (''MocKBi114"-412V18, Vl>K-21251, Vl>K-2715) ill noroMeTpillYec
Kille (A3nK-2141, -21412, Vl>K,2126, 'MocKBi114"-2140, "MoCKBill4"-2140SL) 

B KOMnlloKT aneKTporennoeoro (illMnynbcHoro) repMoMerpa BXOAillT AaTYillK 
TM101 ill crpenoYHbl~ yKa3aTenb, Oc1100Hb1M aneMeHTOM KaK AaTYillKa, raK ill 
yKa3arenR, nneKrporennosoro (i11Mnym.c110ro) repMoMerpa RBnReTCR repMOOill
MeTannw1ocKaR nnacrnHa, COCTOR~aR ill,3 i.IBYX nnaCJillHOK, COeAillHeHHblX Me)l(Ay 

2 

9 

PHc. 163. !laTY"1K TM101 
1 • KOpnyc AaT41o1Ka, 2. 06M01Kll jlil141o1Ka, 3 - repMO· 
6t.1MOTann1o14eCKaR nnacrnHa. 4, 5 KOIHaKTbl AaT'tH· 
Ka, 6 • 6aMoH: 7 • KpoHwre~H: 8 • 10Konpoaon: 9 -
lol30nRrop, 10. BblBOAHOH 3aA<HM Aa l~HKa 
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co6o~ rlnaCTl!IHKill illMelOT pa3nill4Hble 
Ko~cl>c1>illl.lilleHTbl nillHe~Horo pacwillpe
HillH ripill tmrpeae, YTO Bbl3b10aer ill3-
rn6 acei.1 repMOOillMerannillYecKoi.1 
nnacrnHbl. 

.QaTYillK TM101 illMnynbcHoro rep-
MOMerpa (pillC. 163) npeACTaBnReT co-
60~ naryHHbl~ TOHKill~ 5annoH 6. 
ecraaneHHbl~ a Kopnyc 1 c wecrn
rpaHHillKOM noA K!ll04 ill KOHill4€CKO~ 
pe3bOOi.1 AflR BBillH4i11BaHillR B rHe3AO 
Ha KoHrponillpyeMoM arperare. B 5an
noHe pa3Me~eHa repM06i11Meranm1-
YecKaR nnaCTllll-'a 3, OAHillM KOHl.IOM 

MOTKill npillCOeAl'lllOll 
TillHe, a aropoi.1 •111 pc 
AeTanb 8 - K BblBOAtl 
3aKpenneHHOMY HG ill 
nOABill)l(Hbii.1 KOHIOKI 
KopnycoM AaTYillKll 

YKa3arenb 1epMOM 
COCTOl'IT i113 n-o6pCUll 
rannillYecKoi.1 nnnffl rn 1 
OAHl'IM KOHl.IOM :lllKJl' 
nillpyeMOM COK I op 
wapHl'lpHo coc11111 tti11 

CeKrop c 
HO~ K HeMy H'PM 
nl'lpOBKe 0111QC11'1011UI 
ceKTOP 6 c ynpy;o~i I 
Maer ee K KPIO~•Ky II It 
pOBKill y 31010 ((I~; Htf 

1 

5 

2 

li 

P~c. 164. MexaH1113M yKa3arens11<1Mnynhc11oro 
:upMOMerpa. 

JClMOTK3 yo<a3arenR, 2. BblBOAllblO J<J)l(Ml.lbl yK.1 
1cnR; 3 • repMo611Merann11'tecKaR nnac11111,1, 4 OCb 

~1ienne111o1R CCKTOpa; 5 • peryn1o1poBO~Olb10 3y(ibll CCK
'()p:I onopbt c1penK1o1, 6 • ceKrop onopbl c1per><1o1, 7 
ynpyraR nnacrn11a. 8 - Kpl040<; 9 • crpcnKa yK;na10· 
nR, , 0. peryn1o1poB04Hble 3y6bR ceKTOpa >epM(l(\llMO 
iann1o14eCKOH nnaCTHHbt; 11 • CCKTOP repM0611Meran• 
n11~ecK011 nnac111Hbl I 

,ll111Cll 
KOi-1 nnaCTlllHOlll MO)l(eT CMe~aTbCR npill pery-

~ 11 1<ponneH111R npl'I noMO~ill 3y6bea 1 O. Bropo~ 
C03Aaer wapHl'IPHYIO onopy crpenKl'I l'I npl'l)l(ill-

H1pM06illMerannl'IYecKo~ nnacrnHbl. ,QnR perynill
R Jy6bR 5. 

~l'IO(KO~ nnaCTl'IHbl, COOAillHeHHOe c ceKTOpoM 11. Ha3bl-
111IM nneYO, COeAl'IH€HHOe CO CTpenKOl°1, Ha3blBalOT pa
IUIJMOOl!1MeTannill4eCKO~ nnacrnHbl HaBl'ITa Harpeaat0-
111110M 40 OM 06a BblBOAa 3TOill o6MOTKill BbtBeAeHbl Ha 

nneYO TepMO{lillM 
BalOT repMOKOMllf'llt ll\I 
604illM. Ha paOo•-11J11 • 

~aR o6MOTKa 1 OOl 11 
3a)l(l'IM 2 npi116opn 

06MOTKl'I repMoti11M11 I l1n11w1ecK111x nnacrnH AaTYillKa ill yKa3arenR BKnlOYe· 
Hbl a 1.1enb aneK rpor1t}Jpy11ooaHillR nocneAoearenbHO {pillc. 165a). npl'I HOpManb· 
Ho~ reMneparype, ~;01 1 111 1cpM0MeTp He 0Kn10YeH a 1.1enb aneKrpoo6opyAoBa· 
Hl'IR, KOHTaKTbl 0 AiJ~'li'K1l (5 Ht\XOARTCR 8 3aMKHYTOM COCTORHll11'1, pa6oYee nne· 
YO 3 repMOOl'IMOl[t/lfll'l'IOCKO~ nnacTlllHbl yKa3aTenR 1 He i1130rHyTo l'I crpenKa 2 
HaXOAillTCR 8 Kpnmtl'M flf)CIOOM nono)l(eHl'lill WKanbl 3a OTMeTKOilt 110°c 

npill BKJ110Ye11111~1 !11>ill00pa TOK, npOXOAR~l'I~ 4epe3 06MOTKi114 ill 7, Harpeoa· 
er repM06i11Mera1111w1rcKl'I•) nnacrnHbl AaTYl'IKa ill yKa3arenR. nnacTl'IHU AaTLtill· 
Ka npl'I 3TOM, 1'1311'16l\rtC.b CIJ060AHblM KOHl.IOM, pa3Mb1KaeT KOHTaKTbl l'I npepbi· 
aaeT TOK 8 1.1enl'I ilpillu(lpn CnerKa oxnaAillBWillCb, OHa BHOBb 3aMb1Kne r KOHTaK
Tbl, ill TOK CHOBa OyAOT 111'11 peBaTb nnaCTlllHbl . npl'I nOCTOS1HHOi:1 OKpy>KalOw,eilt 
reMneparype ycraHOl31111Cf1 onpeAeneHHaR YaCTOTa pa3MblK<IHillfl KOHTaKTOB, 
np1!14eM OTHOWeHille npOAOn>Ki11TenbHOCTill 3aMKHyroro COCTOS1HIM1 i<OHTaKTOB K 
npOAOn)l(illTenbHOCTlll llillKnll nynbCal.lillill 6yAeT 3aa111ceTb OT OKpy>KOIOW.eili TeM· 
neparypb1. YeM ab1we reMneparypa cpeAbl, 0Kpy>1<a10~e~ rcpMOOl'IMerannill· 
yecKylO nnacrnHy AaT4illKa, reM MewieHHee oHa ocTblBaer nocnc Bb1Kn10YeHl'IS1 
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a 2 3 4 5 6 7 8 

10 9 

r 
6 ldMt11>parypa oxnall(ltat0iue~ lKl1AJCOCT11 (AB'NMKa), ·c 

l1 T '.;fJ T - '.J'J 

13<1>= 0, l 26A TP T: 

TP T3 13Cll=0,072A 

T T T 

P11c. 165. nµ11111111n fl(H1CIBl1R 3n9KTporennoeoro (11MnynbCHOro) repMOM9Tpa: 
a • CXeMil. 0 . HJMOttOllllO li<!>qleKTHBHOro TOKa B o0MOTK9 QaT-.HKa npH H3M0HeHHH TeMneparypt.1; 1 . yKa3a

Tenb tCPMOMOTpit. 2 . crron•a yoaJarenR, 3 • repMoOHMerann11-.ecKaR nnacr11Ha yoaJarenR, 4 • oOMOTKa 
YKa3ilT0nR; 5. n.11•11111 () • l0pMo0HMOTannHYeCKaR nnaCTHH8 ASNHKa. 7. o0MOlK8 QST-.HK8; 8, 9. KOHT8K· 
Tbl AST .. HKll, 10 . UlolllOAHC•M 3a>or.HM QaNHKa 

KOHTaKTOO OT npOXOARutero no 06MOTKe TOKa lo1 T0M 6blCTpee HarpeeaeTCR 3Tlo1M 
TOKOM nocno 3tlMJ.IKOHlo1R KOHTaKTOB. np1.1 3TOM OTHOW0Hlo10 epeM0Hlo1 3aMKHY· 
Toro COCTOR.Hlo1R KOlililKTOB T3 KO epeMeHi.1 1..1"1Kna nynbca1..11o11o1 TOKa B 06MOTKax 
T3+ Tp, a cneAoBaronbHO, 1o1 een1o1YMHa a¢¢e1<rneHoro TOKa la¢, Harpeea10utero 
T9pM06"1MOTllnOlo1•10CKYIO nnacrnHy yKa3aTenR, 6yAeT T0M M0HbWe, Y0M BblW0 
reMneparypn narl11o11<n (p1o1c 165. 6) 

np1o1 BKnlO'lOlll-1"1 11J)l.16opa, KOfACI TeMneparypa ACITY"1Ka Hlo13KaR, 3¢qJeKTlo1B· 
Hb1!::1 TOK, 3HaY1o11e11i,110 11arpeeasi pa6oYee nneYo TepMo61o1MeTanm1YecKoi1 nnac
T"1Hb1 YKa3aTenR, Ot.130£101 ee lo13f"16 lo1 CMe14eHMe CTpeOKi.1 eneeo B oonaCTb ManblX 
TeMneparyp Ha WKane. Jlp1o1 noBblW9H"11o1 TeMneparypbl AaTY"1Ka lacj> 6yAeT YMBHb· 
waTbCR, Harpee pa6o•11)1onneYa 1epMo61o1MeTannw-1ecKo~ nnacr1-1Hbt yKa3arenR 1o1 
ee 1o13rn6 6YAYT cH1o1>t<a ri..csi , a noKa3aH"1R np1-16opa • yee111o1Y1o1BaTbCR. HaK0He1..1, np1o1 
TeMneparype AC1TY1o1Ka 110 C ero TepM061o1Merann1o1YecKaR nnacrnHa He 6yAeT 3a· 
MblKaTb KOHTaKTbl COBCOM, TOK B np1o16ope npeKpallo1TCR lo1 T0pMOOlo1M0Tann1-1YeC· 
KaR nnacrnHa yKa3aTenR ycraHoe1o1T cTpenKy e KpaillHee npaeoe nono>t<eH1o1e. 

KOHTaKTbl ACITY"1Ka np"1 KOMHaTHo~ TeMneparype (np1o11o13rorosneH1o11o1) AOfl>KHbl 
6b1Tb np1o1>1<aTb1 APYr K APYry c raKoi1 c1o1nol'.:1, YT06bt np1o1 reMneparype nnacrnHbl, 
160 11 3.ieKTpoo<lclpyAo••••• 1tn0• , •Moc•~•·•• 

3 

Qbl!l{lflH(li13all<>1M AaNHKa: 3 • T()l(Cl~IY\l~A 
141: ~ · ll!l)MOjic:MCTOjl; 5 • 143011Rl1\10HHllA PIYflKa 

II 2 

6 5 

7 

B 

~
3 45 • 

6H 
1 

!Q/r 

PMC. 167. IloroM9Tp11Y9CKl1M ll-lpMOM9Tp'. 
a • cxeMa C09AHH0HH~ ; 0 • Dn(IK1pH•1CCK8R cxeMa, 

1. 3, 4 • O(SMon<M ~TOOR TL~JTJ.ll: 2 • crperl<il; 5 • 
iepMOKOMOeHCal.IHOHHbl~ pe 1>1e rop, G • noc10111~·~ MJtl 1141, 

7 • )laNHK; 8 ·~op; fl • lllWOOlf)'Uli!R npy>!041~1 
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Kos. MarH111THb1i:i noTOK o6MOTKll1 4 Aei:icTsyeT noA yrnoM 90° K cyMMapHoMy Mar
Hll1THOMY noTOKy o6MOTOK 1 111 3. 06MOTKll1 3 111 4 nOAKnlOY9Hbl K "Macce" Yepe3 
TepM0KoMneHCal..\1110HHbl~ pe3111cTop 5, a o6MOTKa 1 coeA111HeHa c AaTY111KoM 7. Ha 
OCll1 CTpenKll1 2 yKpenneH nOCTORHHbli:i MarHll1T (Ha p111c. 167 He noKa3aH), MarHll1T
Hbl~ noTOK KOTOporo, B3all1MOA0~CTBYR c pe3ynbrnpy10U1ll1M MarHll1THblM noTOKOM 
o6MOTOK yKa3aTenR, noeopaY111saeT noCTOSIHHbl~ MarHll1T, a BM9CT0 c Hll1M 111 CTpen
Ky yKa3aTenR, Ha onpenoneHHbl~ yron, COOTB0TCTBYIOU1"1~ senll1Yll1H0 1113M0pRe
MO~ TeMneparypb1. B 111c><OAHOM nono>1<eH111111 crpenKa 2 yAep>1<111eaeTCR nocTORH
HblM MarHll1TOM 6, pa3MOU\0HHblM B Kopnyce yKa3aTenR. 

np111HL\111n A9~CTRll1H 'IOPMOMerpa 3aKnlOYaeTCR B Cn9AYIOU19M. np111 BKnlOY9Hll1111 
n111raH111R TOK npoxo111111 OT 6aTape1<1 (reHepaTOpa) no o6MoTKaM 1, 3, 4 noroMeTp111-
YecKoro yKa3aT0flR 111 1opMope3111cTopy AaTY111Ka 7. ToK, npo><OARU1111~ no o6MoTKaM 
3, 4 111 TepMOKOMm.n 1crn~1110HHOMY pe3"1CTopy 5, nocTORH9H, n03TOMY 111 MarHll1THbl9 
noTOKll1, C03Ac1n<lOMbl(\ o6MOTKaM"1 3 111 4, OCTalOTCR npaKTi.1Y9CK111 H91113M9HHblMll1. 
ToK a o6MOTKe 1, o cneAosarenbHO, 111 co3):1asaaMbl~ eio MarH111THb1111 noTOK, 3aBll1CRT 
OT B0nll1Yll1Hbl COl1J >OTi.1Bn0Hll1R AaTY111Ka. np111 Mano~ T9Mneparype O><na>KAalOU19~ 
>K111AKOCT"1con1x11111lln9Hll10 AaTY111Ka een111Ko, TOK B o6MOTKe 1 111 ee MarHll1THbl~ noTOK 
6yAyr Manb1. P1)3y11brnpy10U1ll1~ MarH"1THbl~ noTOK scex rpex o6MOTOK noaepHeT no
CTORHHbl~ MUI 111111 111 crpenKy 2 B neeylO YaCTb WKanbl yKa3aTenR. c ysenll1Y0Hll10M 
reMneparypi.1 O><na>t<Aa10U1e~ >Kl<IAKOCTl-1 conporneneH111e TepMOpe3111CTopa YM9Hb
waeTcR, l3('.n(3J1( 1111119 Yero yaen111Y111saeTCR TOK B 06MOTKe 1 111 C03AaBaeMbl~ elO Mar
Hll1THbli::i nOTOI\. Pe3ynbll-1PYIOU1ll1~ MarHll1THbl~ noTOK 06MOTOK 1113M9Hll1TCR TaKll1M o6-
pa30M, •no cqHnKa 2 nosepHeTcR s npasy10 YaCTb WKanbl yKa3aTenR. 

nPH60Pbl H3MEPEHHR AABnEHHR 

B aBTOM0Ci11111H>< "MocKBll1Y" 111 lt1>K ycraHosneHbl ABa rnna MaHOMeTpos: 3neK
rporennoBblO ('"MOCKBll1Y"-4121118, lt1>K-21251 , lt1>K-2715) 111 noroMeTp111Y9CKll19 
("MOCKBWl°'·2 1•10) 

Pa601a 311CK1POTennosoro MaHoMerpa aHanornYHa pa6oTe 3neKTpoTenno
eoro repM0Me1pa 

JlaTYll1K MUHOM0Tpa (p111c. 168, a) ssepTblBaeTCR B MaCnRHYIO Mar111cTpanb 111 
C09A111HR0JCR npOBOAOM C yKa3aTeneM. np111 pa60Te AB111raTenR Maeno 1113 MaC
flRHO~ Marnc rpan111 nocrynaeT Yepe3 WTyl..\9P 11 B nonOCTb M9>KAY OCHOBaH"19M 
10 111 MeM6pmmi.1 9. MeM6paHa, 1113rn6aRCb, nepeMell1aeT ynpyry10 nnacrnHy 
12, 111 KOHTaKlbl 4 30MblKalOTCR. np111 3TOM B 06MOTK9 3 nORBflR9TCR TOK, KOTO
pbl~ pa3orpeeao1 iepM06111MeTann111YecKy10 nnacrnHy 2. HarpesaRCb, TepMo-
6111Merann111YecK:1~111nnr rnHa 1113rn6aeTcS11-1 KOHTaKTbl pa3Mb1Ka10TCR. ToK s 06-
MOTKe 3 111cye3ae 1, repM06111MeTann111YecKaR nnacrnHa OCTb1saeT 111 3aH111MaeT 
VICXOAHOe nono>Keltll11.l, laMblKaR BHOBb KOHTaKTbl. npol..\eCC nosTOpReTCR. B 
pe3ynbraTe no o6M011\llM 3 111 4 AaTY111Ka VI yKa3aTenR (pVlc. 168,6) npoTeKaeT 
nynbCll1PYIOU1111~ TOK, BflnWl111Ha KOToporo 3aBll1Cll1T OT speMeH111 3aMKHyToro co
CTORHll1R KOHTaKTOB. 1-feM OOnbWe AaBneHvie B MaCnRHO~ MarncTpan111, T9M 6onb
we speMR 3aMKHyToro COC10RHll1R KOHTaKTOB AaTY"1Ka, TeM 60nbW9 B9flll1Yll1Ha 
sQ>Q>eKrneHoro TOKa, npo><OARU1ero no o6MOTKaM AaTY111Ka 111 yKa3aTenR, a 3Ha
Yll1T 6onbwe nporn6 repM06111Merann111YecKo~ nnacrnHbl 14 yKa3aTenR 111 OTKno
HeH111e ero cTpenK1<116 (p1-1c. 168, 6 111 168, s). 
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P11c. 168. 8neKrporenno1101-t MaHOMerp: 
a • Aal'i11K; (j. cxeMa C00AHllOl•MM, II. 113M0H0Hl10 COCTOR
HMM TepMOOl1MeTaM 11YeCKl1X 111~lC111tl H crpenKH yKa:iare
n R MaHOM0Tpa np11 y 1101111 111)tlHH A8BOeH 11R: 
1 - AaTYMK; 2 - repMo011Moro111111-.11cKaA nnacr11Ha, 
3. OOMOTKa AaTYMKa: 4 - KOHTaKTI~: G •OHIRKTHaR nnacrn
Ha; 6 • BblBOAHOH 3alKl1M AaTYMKa, 1 • y11r.'1f HH nep)l(8T00b 
TepMOOHMeraMHYeCKOi1 nnacr11111.1, B • porynM1op nonollCe· 
1111R iepM0011M0TaM11Y0CKOH nnaCT\1tihl, g • MeMOpaHa; 
10. ~HOBilH110AaTYl1Ka; 11 • WTyllP.p, 12 ' Vl'PYfPR nnacr111-
11a; 3. yi<a:sarenb MaHOMerpa. 14 • H.•pMoO•,MOllutnMYeC· 
KllR nnacrnHa yKaaarenA; 15 • OOMo• •J y~o3111onR; 
16 • crpen<a yKaaarenR; 17 - BbtKnK>"ar~11b 
18 • aKKYMYORTOpHaR OarapeA 

12 13 
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B noroMeTp111YeCKV1>< MaHoMeTpax np1<1MeHRIOTCR peocTaTHble AaTY111K111 (pi.tc. 
169) . B peocTaTHOM AaTY111Ke 3aKpenneHa MeM6paHa 2 c TOnKaTeneM 10 Pb1-
Ya>KoK 8 CB060AHO KaYaeTCR Ha OCll1 111 OTBOA111TCR B 111CXOAHOe nono>KeHll10 npy
>Kll1HO~ 7, B03Ae~cTBYIOU1el-1 Ha ABO~Ho~ non3yHoK 4. Peryn111poBO'iHblM Bll1HTOM 
9 pblYa>KKa 8 06ecneY111saeTCR ycTaHOBKa CTpenKl-1 yKa3aTenR B 111CXOAHOe no
no>KeH111e. 06MoTKa peocTara 3 Bb1nonHeHa 1113 H111xp0Mosol-1 npouonoK111 B 3a
s1<1c1<1Mocrn OT sen111Y111Hbl AasneHll1fl Macna s wryl..\epe 1 1113MeHsieTcR nporn6 
MeM6paHbl 2, a BM9CTe c 3Ti.1M 1113M9H5l9TCR nono>KeH111e non3yHKOB Ha 06MOT 
Ke peocTara AaTY111Ka. 
11' 163 



YKa3arenb noroMerp111YecKoro 
MaHoMerpa aHanornYeH yKa3aremo 
noroMerp111YecKoro repMoMerpa. np111 
BKJ1t0YeH111"1 3a:>K111raH111si 111 orcyrcre111111 
AaeneH111si e MacnsiHoili Marncrpan111 
non3yHKll1 4 peocrara noA Aeilicre111eM 
npy:>K"1Hbl 7 HaXOARTCSl 0 KpailiHeM 
neeoM (no p111c. 169) nono:>KeH1r11r1, YTO 
03Ha4aer BKJ1t04eHlr10 MUKClr1ManbHO
ro conporneneH111si nn 1Y1r1Ka e 4enb 
yKa3aTensi (plr1C. 170), np1r1 3TOM pe-
3ynbTlr1PYIOll.llr1i:1 M3nilr1THblili noroK 06-
MOTOK 1, 3, 4 yKnsn 1 onsi, noeopaY1r1-
saer nocroRHH61~ M<1rH1r1T 2 co crpen
KOili B neeyt0 4Mlh WKanbl yKa3aTe
nsi. np111 B03p/lClOttlr1111 AaBneH"1Sl MeM-
6paHa 2 {CM. p1r1c , 169) AaT41r1Ka npo
rn6aercsi 111 •111po3 ronKarenb 10 ne
peMell.lae1 pt.t't<l:>KOK 8, KOTOpblili 4e
pe3 peryn1r1pouo•tHb1ili Blr1HT 9 nepe
AB1r1raer non3yHKll1 4 enpaeo, yMeHb
wasi cor1po11111111eH111e AaT4111Ka. ToK111 
B 06MOTKaX 1' 3, 4 yKa3arensi lr13Me
HSltOTCSl , lr1 Jl03ynbrnpytOll.lll1ili MarHlrlT
Hblili no10K olSMoToK noeopa41r1aaer 
MarHlrlT 2 111 CtponKy B npa0yt0 4aCTb 
wKanb1, 1.e. a cropoHy 6onbw1r1x no
Ka3aH111111 /l:'Hlr10H"1Sl Macna. 

nPH60Pbl H3MFPEHHR YPOBHR 
ronnHBA 

B aeroM06111nsix "MocKe1114" 111 ~>+< 
"1CnOnb3yt01csi AAll 1111na np1116opoe 1113-
MepeH111si ypmmsi 10nn111ea: aneKrpo
MarH111THb1e {"MoCKBWt" 2140, "MocK
Bll14"-2140SL, "MOCKOWl"-412~3, ~)K-
21251, ~>+< 2715) 111 noroMerp111YecK111e 
(A3nK-2141, 21412, ~>K-2126). B 
060111x rnnax np1116opo11 1-1cnonb3yt0r
csi peocraTHb1e Aar•i111K111 (p111c. 171 ). 

JlaT4111K noMell.leH B Kopnyc 3, KpblW
Ka 4 KOTOporo "1Mee1 yc1aHOB04Hblili 

6 

7 

8 

9 

PMc. 169. PeocraTHbtlil AaT"l1-1K nor0Merpw·1ec-, 
KOro MaHOM0Tpa: 
1 - OCHOBaHMe co wryuepoM, 2. • MeMOpaHa. 3 - peocrar; 
4 • noroyHOK peocrara: 5 . BblBOAHOM :Ja)t(lolM MT'iMKa. 6 
• OCb nomYHKa; 7 - npy)l(MHa; 6 - nepenaTO'iHblii f)b1<1a· 
l«OK. 9 - perynMpoBO'iHblH BMHT; 10 - TOnKarenb 

2 

3 

4 

5 

P11c. 170. CxeMa norOMelpl'140CKOro MaHOMerpa: 
1' 3, 4 - 06MOTKa yKa3aren~; 2 . nOCTO~HHblH MarHMT 
co crpenKoii, 5 • repMOKOMneHCaUMOHHblii pe3MCTOp; 
6 -naTYMK 

Q>naHe4 6 YI BbtBOA 5. B HYl>KHei:1 Yacrn Kopnyca ycraHoeneH peocrar 1113 reKcron111ro
soili nnacn1Hbl 10 c HaMoiaHHOili Ha Hee c HepaBHOMepHblM waroM H"1XpoMOBOili 
npoeonoYKOili 12. 0A111H KOHeq 11 HaMOTK"1 peocrara C00A111HeH c BblBOAOM 5, a BTO
poili - c Maccoili 8. CoeA"1HeH111e c Maccoili 06ecneY111eaer orcyrcIB111e 111cKpeH1i1si. 
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P11c. 171. QaT41'1K 1-1JMep1-1renR ypOBHR ronn1-1ea: 
1 - nonnaBOK; 2 • OCb: 3 KOpnyc MT'IMKa. 4 . KpblWKa QaTYMKa; 5 . BblBOQ naT'IMKa, 6. yc1r111ouo•hthl~ 
11>naHeu: 7 - pw•ar; 8 - KOHTaKT "MaCCb1"; 9 - nonayHOK peocrara: 10 • reKcromnoea~ nrw:t111111r1cocru1a: 
11 . KOHeu OOMOTKM peocrara (COeAMHeHHblH c BblBOAOM !13T'iMKa): 12. OOMOTKa peocrn111 

non3yHOK 9 peOCTaTa yCTaHOBneH Ha Bpall.latOll.leiliCR 0Clr12111 01111~1011 C llOA
Bll1>KHblM pbtYaroM 7, Ha KOHL.le Koroporo 3aKpenneH nnacrMaccom.1i.111onnaaoK 
1. Kopnyc AaT4111Ka ycraHoaneH Ha aepxHeili KpbllUKe ronn1110Hor o Gat<a 1 aK1<1M 
o6pa30M, Yro pb1Yar c nonnaaKoM pacnono:>KeH 0Hyrp1r1 6aKa np1r1110H111>KeH111~ 
ypoeHsi ronn1r10a nonnaaoK c pb1YaroM nepeMell.laercsi BHlr13, a non3yHoK no 
o6MOTKe peocrara - e cropoHy yMeHbWeH111R conpornaneH111R peoc1ura 

YKa3arenb aneKrpoMarH1r1THoro lr13Mep1r1rensi ypoeHR ronn11111a (p1r1c. 172) 
COAep:>K111T ABa aneKTpOMarH"1Ta 1 lr1 3, Me>KAY KOTOpb1Mlr1 pa3MCl40H Ha OCll1 SlKO· 
peK 2 co c crpenKoi.i, 

Pa6ora 1113Mep111rensi ypoBHR ron
n1r1ea npo111cxoA111T cneAyt0ll.lll1M o6pa-
30M. np111 BKJllOYOHttOM 3a>1<111raHlr1lr1 1-1 

orcyrcr01r1~ ronn111ea o 6aKe nonnaaoK 
5 (p1r1c. 172) onycKaPrcsi ~ nepeMe
lllaer non3yHOK peocrara enpaeo. 
np1r1 3TOM conpor111aneH111e AaT4111Ka 
6yAeT Mlr1Hll1ManbHO, TOK B o6MOTKe 
aneKTpoMarHlr1Ta 1 MaKCll1ManeH, a B 
o6MOTKe 3neKrpoMarH111Ta 3 M"1Hlr1Ma
neH. noA Aeilicre111eM 6onbWOro Mar
Hll1THOro noroKa aneKrpoMarH1r1ra 1 

3 4 
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~128 ~.~ ... ~ 
siKopeK 2 aMecre co crpenKoili nepe· PMc. 172. CxeMa 3neKTpoMar111-1iHoro 113Mep1o1-
Mell.laercsi e neeyio cropoHy wKanb1 K 
orMerKe "O". CrpenKa 6yAeT YAep>K111-
eaTbCsi e 3TOM nono>KeH111111 nocne BblK· 
nt0YeH1r1R np1116opa 6naroAapsi Han1r1-

renR ypoeHR ronn1-1ea 
1, 3 - 3neKTpoMarHMTbl, 2 • 1101\H~iKHbl~ RKOpeK. co 
crpenKo~: 4 - peocrar 11a1YMKll, 5 • nonnaeoK AaTYM· 
Ka; 6 - MarHMTOnpoBO!l., 7 • npoi11eooec 
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PHc. 173. CxeMu noroM111pwiecKoro H3Mep111-
renR ypoBHR TC)llllf111h 

1, 2, 3. Karyw~ll nOJOMtJIPll. 4 . H.!PMOKOMneHcau110H· 
Hb1ft pe3Hc1vp; 5 . n<1 ·-.1<~. G • noOasoYHb1i1 pe311crop 

•111110 r1po1111uo11eca ?. flo Mepo 1ttu1011 
H0Hlllfl 6aKa 111 acnnblllllfl nonnanKn 
BBOAlllTCfl conporn0neH111e peocrara 4' 
4TO yBen111Y111aaeT TOK Ill C03AaBaeMbli.1 
lllM MarHlllTHbliil noTOK B 06MOTKe aneK· 
TpoMarHlllTa 3. BcnegcTBllle 3TOro flKO· 
peK co cTpenKoi::i noBepHeTCfl BnpaBo 
Han1114111e cne1.1111anbHOro MarH111ronpo· 
Boga 6 06ecne41110aeT 3aMb1KaH111e 
MarHl!ITHOro nOTOKa 4epe3 flKOpeK 2. 

KoHcTpyK1.411151 111 cxeMa noroMerp111-
YecKoro yKaaaTenfl ypoBHfl Tonn111Ba 
aHanor1111-1Ha KOHCTpyK1.1111111 111 cxeMaM 
noroMeTp111YecKoro yKaaaTenfl gaBne
Hlllfl Ill TeMneparypbl (p111c. 173), HO OT· 
n1114aeTCfl 06MOT04Hb1Mlll gaHHblMlll Ill 

Befl1114111HOi::i pe3111CTOp08. noroMeTplll· 
YecK111iil yKa3arenb o6nagaeT 3HaY111-

TenbHO M91tblllt)lil 1101pewHOCTblO1113MepeHV151 no cpaBHeHllllO c aneKTPOMarHlllTHblM 
yi<a3aTenoM 11fllllOJ1<1Pfl OTCyTCTBllllO MaCClllBHblX MarHlllTOnpoBOAOB, MarHl'1THafl npo
H1111.4aeMoc I h KO I opblX 3Ha4111TenbHO 1113M0HfleTCfl c 1113MeHeHllleM TeMneparypbl. 
KpoMe roro, 11oroMerp111YecK111e yKa3aTent-1 06naga10T 6onbWlllM yrnoM noaopoTa 
CTpeflKlll, u ltll\)1(0 flKOpeK Ill CTpenKa noroMeTpa He lllMelOT AlllC6anaHca. 

Ha an roM0Ci1mflx A3nK-2141, -21412 111 V!)K-2126 np111MeHfl10Tcfl gaT4111K111 
ypoBHfl rorin111nn, CHa6>KeHHb1e KOHTaKTHblM ycTpoi::icrnoM, np111 noM01.1.1111 KoTopo
ro BKrltO'iM 1011 c111 Han1113aTop, on0Be14a10ll1111iil Bog111renfl o cH111)1(eH11111 ypoBHfl Ton
n111Ba AO MlillllllM{lflhHOro 3Ha4eHlllfl Ill He06XOAlllMOCTllJ npo1113Becrn 3anpaBKy. 

cnHAOMETPb/ 

Ha BCOX nuroM06111nflX "MoCKBlll4" Ill 111)1( nplllM0HfllOTCfl MarHlllTOlllHAYKl.llllOH· 
Hb1e cn111µ0Mo1ph1 c r1116K111M BanoM. Cn111goMeTp lllMeeT MexaHlll3M yana cKopoc
rn 111 Mexa11111sM c•rernoro yana. MexaH1!13M cKopocTHOro y3na (p111c. 174) cocTo-
11T 1113 Bafll!IK[l 1 c )l(CCTKO 3aKpenneHHblMlll Ha HeM MarHlllTOM 5 Ill MarHlllTHbJM 
wyHTOM 4, 4il1U006pu3HOl1 KapTyWKlll 6, MarHlllTHoro 3KpaHa 7, OClll 8, CTpenKlll 
12, npy)l(lllHbl 11, ph140iKKa 9 Ill WKanbr, nporpagy111poBaHHOiil B KM/4. OAlllH KO
He1.1 npy)l(lllHbr 3fl1'pennett Ha BrynKe 10, a gpyrol1 Ha pbrYa)l(Ke 9. Ban111K 1 np111-
0og111Tcfl BO Bp<tlllfJltllln J 1116KlllM BanOM OT aegoMoro Bana KOp06Klll nepega4. 

np111 Bpa14eH1111 MCH 11111ra 5 ero MarHlllTHbriil noroK npoHlll3bJBaeT an10M111H111e
ay10 KaprywKy 6, u 1<.uropo111 lllHAyKrnpyeTcfl 9):1C, coaga1014a51 B111xpeBb1e TOKlll, 
KOTOpbl9, B CBOIO OLfOPOJ.lh, C03AalOT MarHltlTHOe none. MarHlllTHOe none Kapryw
K~ 6, B3a111Mogeiilcrnysi c MarH111THblM noneM MarH111Ta 5. co3gaer spa14a101.1.1111i::i 
MOMeHT, Bbl3b1Ba101.1.1111i-i llOl!OpOT KapryWKlll B CTOpOHY Bpa1.1.1eHlllfl MarH111Ta, a BMe
cre c Hei::i CCIII 8 Ill CTpenKlll, yKa3blBa101.1.1ei:1 CKOpOCTb ABlll>KeHlllfl aBTOM06111nfl. 

MoMeHT Bpa1.1.1eH111S'I Kap1ywK111 ypaBH0Bew111BaeTCfl npornBogei::icrny101.1.1111M 
MOMeHTOM npy)l(lllHbr 11. Or •1epB514Hoi::i wecrepH111 Ban111Ka 1 Yepea aan111K111 14 111 
13 ocy14ecrBnfleTcfl np111BOA cYeTHoro y3na. CYeTHbri::i y3en cocT0111r 1113 wecrn 
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6<111:1Cii11 t'tl!IKOO ()0 CK phi t blM rrny 1 pelt. 
1t111M aa1.1enno11111eM. KpalilH111111 cnpaoa 
6apa6aH4111K noKa3blBaeT gecflTb1e 
AOfllll K111noMeTpa. C4eTHbliil y3en OT· 
C4111TblBaeT npo6er aBTOM06111flfl AO 
99999,9 KM, nocne Yero aBTOMarn
YecK111 nepeXOAlllT 4epe3 Hyn111, Ill OT· 
C4eT HaY111HaeTCfl CHaYana. 

3flEKTPOHHblE TAXOMETPbl 

Ha aBroM06111nflx A3nK-2141, -
21412 111 lt1)K-2126 ycraHoBneHbl aneK· 
TpOHHbl0 TaXOMeTpbl, per111crp111py10· 
lJ.llll9 4aCTOTY pa3Mb1KaHlll~ KOHTaKTOB 
npepb1BaTenfl (111n111 Yacrory 111Mnynb 
coB gaT4111Ka-pacnpegen111Tenfl), npo. 
nop1.11110HanbHY10 4aCTOTe Bpau1ett111fl 
KoneH4aToro Bana gB111rarenfl. 

np111HL1llln geiilCTBlllfl aneK rpOI tttOrO 
raxoMeTpa ocHoBaH Ha npeo6paJO· 
BaHllllll 4aCTOTbl lllMnynbCOll, 003ti111Ka
IOlJ.llllX B nep0111•010i.1 1..1on111 c111c reMbl 
3a)l(111raHlllfl np111 pa3Ml1IKl!ttllllll KOIHaK· 
TOB npepblBaTenfl, B ~110Kqllll40CKllliil 
TOK, 1113M0pfleMhl~ M1lf 111111oaneKTp111-
40CKlllM np1116opoM 

PHc. 174. CxeMa cnHAOMerpa c npHBOAOM or 
rn6Koro aana (rpoca)· 
1 - san11K, 2 - ¢>11nbu; 3 - 3arnywKa; 4 • MarHllTHb•H 
wyHT, 5. M8fHllT; 6- KaprywKa; 7. M8fHllTHblH 3KpaH; 
8- OCb; 9 • pb1Y8)l(OK; 10 · arynKa: 11 • npy)l(11Ha, 12 
• crpenKa: ' 13, 14 • san11K11 c wecrepHRMll np1rnona 
CY0TH0f0 y3na 

9neKTpOHHltli.1 IOXOM91P (p111c . 
175) COCTOlllT 1113 ()nrn<n qiopMlllpOBa
Hlllfl crapTOBblX lllMrlYflbCOB (6Clt1), 
rpaH3111CTOpHoro 01111on1116paropa (TO), MarH111TOaneKTp1114ecKoro 1113Mep111renb· 
Horo np1116opa (P) 111 r.1a6111n1113aTopa Hanpf1)1(0Hlllfl (CH). CTa6111n1113aTOp Hanpfl· 
)1(0Hlllfl cocT0111r 1113 KJ)CM1t111eBoro cTa6111n111TpoHa VD 111 pe3111cropa R11. 

6nOK ¢opM111pOflllltlllfl crapTOBblX 111MnynbCOB BblA9nfleT 1113 BXOAHOrO c111rHa
na u •• B ¢opMe 3a 1yxa10Ll.le~ c111Hyco111gb1 111MnynbC onpegeneHHbliil Ben1114111Hb1 111 
¢opMbl, KOTOpbllil 33TeM nogaeTCfl KaK CTapTOBbllil Ha TpaH3111CTOpHbliil OAHO· 
Blll6parop. B lllCXOl\ltOM COCTOflHllllll TpaH3111CTOP VT2 OTKpblT TOKOM, nporeKalO
lJ.llllM no 1.1en111 pea111crnpa R10; KOHAeHcaTop C5 3apfl)l(eH. Hanpfl)l(eH111e Hape-
3111crope R5 C03A<IOlCfl B aan111pa10u~eM HanpaeneHllllll. noaTOMY rpaH3111CTOP VT1 
3aKpb1T. nono)l(111renh1tb1i.13anycKa10u~111i.1111Mnynbc, nogaBaeMbliil Ha 6aay rpaH-
3111cropa VT1, oTKpbmaer ero, KOHf\OHcarop C5 pa3pfl)l(aercfl no 1.1en111 3MlllT· 
Tep-KonneKTOP TpaH3111CTOpa vn Ill p03111CTOP R10. np111 3TOM TpaH3111CTOP VT2 
nepeXOAlllT B 3aKpblTOe COCTOflHlll9 Ill ocraeTCfl 3aKpb1TblM, noKa KOHA0HCaTop 
C5 He paapflAlllTCfl, T.K. Kero 6a3e np111no)l(eH 0Tp1111.1arenbHbllil noreH1.1111an. 

TpaH3111CTop VT1 orKpblT nog geiilcT0111eM TOKa, npoTeKa101.1.1ero no 1.1en111 R8-
R9. np111 OTKpblTOM COCTOflH\11111 3Toro TpaH3111CTopa 4epe3 MarHlllT03neKTp111Yec
Kllliil 1113Mep111TeflbHbliil np1116op npOXOAlllT lllMnynbC, AfllllTenbHOCTb KOTOporo on-
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P111c. 175 .. 3110K11i01111i.111 raxoMerp: 
a <l>YHKl(H()ll,in~U(I~ G•OMa,, 0 . 3neKTPH<iec~aA cxe111a 

Pe.Qenne ICH 11np<iMt1rpaM11 paap.R.QHOl1 4en1-1 C5-A10. nocne pa3p.R.Qa KOH.QeH
caropa CS CXOMil CKilYKoo6pa3HO nepexo,q1n B 1.1cxo,qHoe ycrol1Y11Boe cocron
HHe llO np•xo"a 110.,oro craproeoro HMnynbCa. CneAoearenbHO, CP•AHee 3<1>· 
<P<!KTHBHOQ 311n•<QllHO roKa, npoxOAR~ero Yepe3 MBrttHT03ne<rpHYecKH>i npH· 
6op • onpe""""~•~•>ro nono11<eH•e crpen<• n0<16opa. 6yAer •••HCeTb or Yac. TOTb1 3aMb1t<a111.1n Kott raKTOB npepbtBarensi. 

3KOHOMETP 

8 BBTOMOOH"" AJnK 214" -21412 • M>K-2126 ye Ta Hoene"" 3KOHOMOTpb1. 
9KOHOMerp "'"'""·13HaYeH """ onpeAeneHHR HaH6onee 3KOHOMHYHOro pe

)1(11Ma pa6orbr .QB11r·u ramr np11 .QBl1)1(eH111-1 aBTOM06Mnsi li1 ycraHoBneH B KOM61-1-

""""" npa6opoa llpo11craenRer co6o>i •a<yyMMerp, pa6ora~~"" Ha ea<yy· 
Me, C03JlaeaeMoM no •nycKHOM rpy6onpoeoAe A••rarenR. IUKana np•6opa 
pa3,qeneHa Ha rp11 ao111.1; :1eneHoro. 6enoro li1 KpacHoro 4Bera. 

no• aaKpbrro>i llPOCco"oHoM aacnoHKe • pa6ore AOHrarenR c Yacroro>i epa
U1eH1.1st Bana Ha pe)f(1.1Mo xonocroro xo.Qa crpen1<a yKa3arenn Haxo.Q1-1rcst B 3ene
HoM 30He MHHHManbHOro POCXOAO ronnaea. npa YBCTHYHOM OTKPblTHH /IPOC· 
cenbHoi1 3acnoHK1i1 c yBen11•teH11eM Harpy3Kli1 Ha .QB1.1rarenb np11 .QBl!l)l(eH1.111 aB
TOM0611n.11 pacxo,q ronn11Ba YBen1-1Y1.1Baerc.11, BaKyyM Bo BnycKHOM rpy6onpoBo
.Qe nOHl!l)f(aerc.11 1.1 CTpenKa nepeMel.llaerc.11 B 30Hy 6enoro 4BeTa. np111 .QanbHei1-168 

weM OTKpb1T111-1 .QpoccenbHOli1 ::ietc11oto<11 Knpotoparopa, a1111011, no nonHoro, Ba
KYYM Bo BnycKHOM rpyoonpoltol\fJ GllM)t(tuntm no '10 11l"Jri, CrpenKa np1-16opa 
nepeMel.llaercn B KpacHylO :io11y, 1110 arn1no10111,cmyo1 o s11111111renbHOM B03pa
craH1-11-1 pacxo.Qa ronn11Ba 

TaK11M o6pa3oM, no n0Ka:m111111M l!l<clllOMO rpn MO>t\110 llOJU10P>Kli1BaTb on
T11ManbHb1e pe>Kli1Mb1 pa6orb1 11u111·0 1011 Ji o M~111111Mnni.111>1M PM:xo110M ronn11Ba. 
,Qnn 3TOro peryn1-1py10r nono>KeH1-11111pocr.0111.110~ nnc11ot1KM ~;0pt'.11oparopa raK, 
YT06bl CTpenKa 3KOHOMerpa HaXOJl~tliliCb fJ OQll!)llO~ 1-1n11 e>oru)Ci 3Qliax lUKanbl 
np1-16opa. Cne.Qyer OTMernrb, Yro (lllcJ1mMmp "" na11norc.i paoxo110MepoM 111 
He cny)l(li1T Mn onpe.QeneHli1SI paCXOfVI 'fOli/li11lO u lll\lftthlH MOM•)IH ll"li1lKOH1i1n aBTOM061-1nn. 

• . 9neKrp1-1YecK1-1e cxeMb1 coe.Q111to1mH KOl1Tfm/11.tt1hiX 111~111l'iopou 11 Pll!J1111<1111,1x 
aBTOM061i1nnx "MOCKB11Y" 11 V!)K npli111(lfl!Jlthi llO n110 17Q 

a 

rrl=Jrr·-; )Jl/'"''·1• 
13J; iJ . 1 ·~ 

4 ~ 
?>- @'7 "''- ·--, 
15 2 ~()-.<J t:::J '>-" ' CT2_I 

PMc. 176, a, 15. CxeMbl COOAMHe~wtl-1KOlllf)Olll,111~)(11p11l5opoe B aeroMo6MnAx. 
a. A3flK·2141, ·21412; 6' "MOCK8H~ 2140"; • • ' MOCkllM~·4 1 21113", 1i1)1(.212s1,V1>K-271~. r • 11>K-2126; A" 
"MOCKBM~·2140SL": 1 . AaT'iHK TeJ)MOMOIJ~1. 2 . nnoK µene M npeAOXpaHHTeneli, 3. A81~MK H3MepHrenA 
ypoBHA ronnMea; 4 . BblKOIO~aTenb 3all<Mrlll1Mll. 5 • KOM0MH3ljHA npH6opoe; 6. yKa3arenb ypoeHA TOnnHaa; 
7. raxOMerp; 8. TeµMoMerp; 9. eon~TMOlp, 10 . ycnOKOMTenb; 11 • KarywKa 33JICMfi1HMA; 12. A3T'IHK 
M3HOMerpa, 13. aKKyMynATOPHaA 6a1apeJ1, 14. aMnepMerp; 15. M3HOMerp; 16. tCHHparop; 17. neBblM 
(inoK npeAOXpaHMTene~; 18. 6noK npeAOXpaHMTenei! 
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PHC. 176, e, r, A· CXllMbl C01!11HH9HHii KOHrpOnbHblX npHOopoe B aSTOMOOHnRX 
B "MOCKBH'l"-4121-13. l-1>K·2 1251.l-1>K·2715; r . L-l>K-2126: A. 'MocKB~'l'·2140SL 

8.1.2. 3ByKOBbl6 ClllrH3Jlbl 

):lo 1990 r Ha scex pnccMarp1-1saeMblX a KH111re asr0Mo61-1m1x "MocKs1111.1" 1-1 
Ill)!(, KpoMe 111)1(-2126, ye ruHasn111san1-1cb s1116pa1.11110HHb:e TOHanbHble (pynop
Hbre) 3syKOBb1e c111rHanb1 C308 111 C309. AsroM06111nb 111)1(-2126, a c 1990 r. 111 
aBTOM06111n1-1 "MOCKBW·i" A 121118, 111)1(-21251 1-1 lll>K-2715 OCHa~eHbl s1116pa1.11-1-, 
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OHHblM"1 wyMOBblM"1 (003py1 lllpllbl 
ML-1) c111rHanaM111. 

\I 

4 

5 

6 

7 

8 
(I 

6e3pynopHbliil (wyMOllO~) C~11 illlll 
(p111c. 177) conep>K111T 3neK1J)(JM01111-11 
OCHOBHblMl-1 aneMeHraM"1 KOIOl}Or~ 
SlBn SllOTCSl 06MOTKa 9 111 C9PA01 II1111\ l 
0A11H KOHBLI 06MOTK~ 9 C00/111110)11 
"130n111poaaHHblM BblBOAOM C"111tllfl[I 
a eropoill KOHel.I c npy>K111Hoill 2 non 
Bll1>KHOro KOHTaKTa npepb1BaTOT1A () 
HenOABlll>KHbli-1 KOHTaKT npepbion10 
nsi C09AlllH9H CO BTOpblM BblDOJWM 
c111rHana. B 111cxOAHOM nono>KOlt"1"1 
KOHTaKTbl 6 3aMKHYTbl 111 1.1enb 06MO I 
Kll1 aneKTpoMarHll1Ta Ye pea KOHTal\ I hi 

C09A"1H9Ha c KHOnKO~ 3BYKOBOf0 Cl'll 
Hana. MeM6paHa 11 Kpen111rcsi K KOP 
nycy 5, l.\0HTpanbHaR 4aCTb MeMOpa 
Hbl C00All1H0Ha c RKOpeM 10, Ha KO 
ropoM raK>Ke aaKpenm1ercsi A111CKO 
Bbliil pe30HaTop 12, KOTOpbrill o6ecno 
4111saer aeyKosoi-1 cw-Han Heo6XOA"1 
MOi-1 4aCTOTbl 111 T0M6pa. np111 Ha>Ku 
Ti.1111 Ha KHOnKy c111rHana TOK npOXOA111 I 
no o6MOTKe 9 aneKTPOMarHl'ITa YI 

SlKOpb 10 np111TRr"1BaeTCR K cepA0'1 
H"1KY 7. np111 9TOM RKOpb pa3Mb1Kaer 
KOHTaKTbl 6 \.1 o6eCTOYll1Baer o6MOT 
Ky. Cepne4H"1K paaMarHw·1111saercsi.11 
RKOpb non B03A9illCTBll19M ynpyroill 
Cl'lnbl MeM6paHbl 11 B03Bpa~aeTCS1 B 
"1CXOAHOe nono>KeH1-1e KoHTaKTbl 
BHOBb aaMb1Ka10TCR, 1111.1111Kn noa10psu)TOll, fl<.!~11.1 Oyl\01 ClllMK1tyra KHOnKa BKnl0-
'-10H"1S1 c111rnana. C1-1na 111 reM6p c111n10110 1K11'y11i1pyt01c11 pcrynr.1poeo1.1HblM s111H
TOM 4 nyreM 1113M0HP.HlllS1 MOMC'HH\ ,MMt.IK(\iflHI "1 l){l,Mlo1KaHlllS1 KOHTaKTOB. 

ToHanbHbliil c111rHan no ycrpoi.1crny ip110 I /(I) Mano orn1114aercsi or wyMoeo
ro. OH raK>Ke 1-1Meer Kopnyc 1, MeK1110M(lf1t111 , 11pepb1aarenb (Ha p111cyHKe He 
noi<aaaH) 111 MeM6pa11y 4 0Atml\o p0Jo11n 1 OPOM '11oro c111rHana siansiercR cron6 
aoaAyxa, aaKnl040HHblYI a pynopo fJynop o!}pn 1yorcS1 coen111HeH111eM ero Kop
nyca 3111 Kpb1wK11 8. K0Hcp1111ypat11111 py11op11 0Ciocne1.1111saer saa"1MHYIO Hacrpoi.1-
KY Yacror Kone6aH111S1 MOM6pfl1thl ~ 11t1..'1J1Ylllt101 o cron6a, YeM nocrnraercsi no
nyYeH111e rpoMKoro 3ByKa 011pono1101 111orn roHa. KoHel.I pynopa pacwr.1pS19TCS1 
AnSI acpcpeKTlllBHOro f13nyYOH"1Sl my1<C1 . 

CxeMbl coeA11HeH~R 3ay1<0111o1x c111rHanos aaroM06111neill np111seAeHbl Ha 
p111c. 179. 
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4 5 6 7 

PHc. 178. Ycrpoi1c1uo 101ianbHoro pynopHoro c11rHana 
1 .. KOpllYCAH<!l<l>y:1on•1. 2. HKOpb c MeMOpaHOM; 3 .. KOpnyc CHrHdfld. 4 . rlpoKJlMKM MeMOpaHbl; 5 .. npoKn(IA· 
Ka AH<!l<l>Y30pa, & lllllMClll: 7 BHHT; 8 .. KpblWKa AH<!l<l>Y30Pa 

a tfi
0

~ ~P 
1 ~ ...- 2 

tiJ3~o 
C·:lll!I 

rl?J ·*" 
3 3 4 3 

3-1 

6 Q s 
. ( 'l ~IH'I~ 
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1 c'---B:-J 4 

~3 y~ 
Pr.1c. 179. exeMbl coe.QHH0HHH JByKOBblX ci-irHanoe aBTOM061-111ei1: 
a .. A3nK-2141, ·21412; 6. 'MocKBH'l0 2140, "MocKBl1Y"-2140SL, 'MocKBHY"-4121113. 111>K-21251, lo1>K-2715, B .. 
lo1>K-2126; r .. ''MocKBHY"-412113. 111>K·21251. 111>K-2715 BblnycKa c 1990 r. 1 .. 3BYKOBOH CMf"Hall; 2 .. 0110K pene"' 
nPElA()xpaHMTenei1; 3 .. pane 3ByKOBblX CHntanoa. 4 .. BblKlllO'iC!Te/lb 3ByKOBblX CMrHallOB; 5 .. Oi1oK npet10XpaHHreneii 
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8.1.3. CTe1CJ1oo~MCTMTem1 

B aeroM06111m1x "MOCKBW·i" 1o1Vl>K11cnonb3yt0rcsi ABYX 1o1 1 poxpe>K11MHb1e creK
nooY11crnren1o1. Ha aeroM0611nsix "MocKn1o1y" ·2140, "MocKllWt"·2140SL ycraHos
neHbl CT0Kn00'-t11CTl1T01111, 11M0IOIJ.1"10 AUa pe>K"1Ma Henpept.11111011 pa60Tbl - Ma
noill CKopocrn lo1 6onbWO~ CKopocrn. An TOM0611n1o1 "MOCKBWl"·'1 I 2VI.), Vl>K-21251, 
Vl>K-2715, Vl>K-2126, A3nK-2 141 11 ·21412 OCHa111eHbl rpoxpO>t<11MHblM"1 CTeK· 
llOO'-tl1CT11TensiM11: KPOMB pO;it<l1MOn HfJllp0pb1BHOill pa60Tbl c Mtll10~ 11 60/lbWOill 
CKOpOCTblO OHl-1 11MetOT p0ll<l1M llpOph1Rlo1CTO~ pa60Tbl, A/lSl 00CICllt)llOtt11Sl KOTO· 
poro np1o1MeHsit0rcsi cneu11nni.111.10 a11eK1 poHHbte pene. B Ka Yee 1 uo 0110K 1 POABl-1· 
rareneill B CTeKnOO'-tl1CTl110MIX (\IHOM061111el1 "MOCKBl-1'-t"-2140 11 "MOCKBl1'-t"· 
2140SL np111MeHSllOTCSl T\lllo1l'nf01111 c ~110KTpoMarH"1THblM B036y>t<}101111t!M, a B 

CTeKnOO'-tl1CTl1Tensix OCTnllhllt.IX nOTOM0611ne~. rpex111eTOYHblB 3110Klp<)J\11"1r'll· 
ren1o1 c eo36y>KAeH11eM OT nocrosiHHblX Marn11roe. KoMnneKra1..111si c·10K1mo•111c
rnreneill pa3n111YHblX a010Mo61o1neill "MocKe1o1y" 1o1 Vl>K np1o1eeAeHa a rnl'.111 . :W 

Ta6nH1.1a 20. KoMnneKTSl.IHll creKnoo1.1Hcr11renei1 aeroMo6Hnei1 
-

ABTOM06Hn14 
HaHMeHoeaHHC 

«MOCKBHY11-412li13, A~ll1K2M 1, 3n0MBHTOB «MoCKBH'l11 «MoCKBH'ln 
lil>K-21251, A311K·214 12, -2140 -2140SL 
lil>K-2715 li1>K·212G 

ereKnOOYHCTHTenb en 220 n en 220 n 111>1< en 1 3Ui205 
·-8ne1<rpo.QBHrarenb 

M814A M814A - 171 ,3730 CTeK/lOO'lMCTHTenR 

Pene 
npepb1BMCTOi1 - - 6Ye-1 52.3747 
pa6oTbl --nepe1<nt0Yarenb 

n 315 124.3709 111>1< en 1 .5205010 681 3709 CTBK/100'll4CTl4TCnR 
~ 

KoHcrpyKu111o1 creKnooY11crnreneill aer0Mo61o1neill "MocKs11•~" 11 1-1)!( 11306pa
>KeHbl Ha p1o1c. 180 Ha p11c. 180, e, KpoMe roro, noKa3aH OMb1earenb eerpoeoro 
creKna, KOHcrpyK1..11o1si Koroporo OA"1HaKoea eo ecex aer0Mo611nsix, a raK>Ke pene 
npepb1e1o1croill pa60Tbl creKnooY11crnrensi 6YC-1 Pene npepb1e11croill pa6orb1 
creKnooY1o1crnrene111 aer0Mo611neill A3nK-2141 , ·21412 1o1 Vl>K-2126 ycraHoene
Ho e 6noKe pene 1o1 npeAoxpaH1o1reneill (p11c. 181) KoMMyra1..11o1si BblBOAOB nepe
KntOYareneill creKnooY11crnrensi np1-1BeAeHa e ra6n. 21 . 

nonHblill anrop11TM ynpaeneH11si 3neKTpoAe11rareneM creKnooY11crnrensi AOn
>KeH o6ecneY"1BaTb B03MO>KHOCTb ero pa60Tbl c Manoill 11 60/lbWOill YaCTOTOill 
BpaU1eHl1Sl (1o1HTeHC"1BHOCTb CT0Kn00'-tl1CTK"1 nOBblWeHa), nep110Alo1'-t0CKOro BK/llO· 
YeH"1Sl aneKTPOAB11rarensi c nepepb1BaMlo1 B 3-5 c, a TaK>Ke yKnaAKY ll.10TOK np111 
OTKOIO'-t0Hlo111 CTeKJ100'-tl1CrnTensi B KpaillHee nono>KeHl-19 TaK, YT06bl OHl1 He aa
ropa>Klo1Ban11 o63op BOAl'1Tent0. 

B AByxcKopocTHOM np1o100Ae 113MeHeH111e YacroTbl epauteH11si AOcrnraercsi 
eeeAeH1o1eM nocneAoearenbHO e 1..1enb siKopsi pe311cropa, a ecn1o1 KOHcrpyK1..111si 
AB"1rarensi aro npeAycMarp1o1eaer, nepeKnt0YeH11eM e uen11 o6MOTKl1 eo36y>K 
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Ta6m11~a 21 KoMMyTa4HA BblBOAOB ne 
-r ---··- ·- .... ,, ....... "'' c"11uu'iMCTMTeneH 

ABTOM0611n11 
Ha11MeHosaH11e aneMeHros "MocKBl1Y» «MoCKB11Y» «MOCKBl1Yn-4121i13, A3nK-2141, 

2140 -2140SL lil>K-21251, A3nK-21412, 
lil>K-2715 lil>K-2126 I - Manasi CKOpOCTb 

1 -4-2 9-14-12-13 5 - 1 53a - 53 CTBK1100Yl1CTl1TenR 

II - 6onbwasi CKOpocTb 
1 -4 CTeKnooY11CntTenR 11 - 14 4-1 53a - 536 

Ill - npepb1s11crb1~ pe*11r-.i 
5-3 53e -53 - -ClBKnOOYl1CTl1TenR 
2-1 53a -J IV - OMblBarenb 11 

1 - 4 11 - 14 7 - 6, BblBOAbl OAHOro CTeKnoOYl1CntTenb (111)Cj111K· 
8-7 15 - 16 113 POlK11MOB I, II 53aH-W c11posaHHoe nonmK01111c)) 

11m1lll 
V - ClBKnOOYl1CTl11Cf1b 
(HeQ>11Kc11posa111coo - - - 53e - 53 nono>KeH11e) 

3 a 

r~, 
2 

6 

B 

11 

u 
5 7 

0 
P11c. 180. CreKnooY11cr11ren11111110Mo611nei:l: 

a A3nK-2141, -21412 111>K-2126; 0. ' MOCKBHY'·2140, "MOCKBHY'·2140SL; . B. "MOCKBHY"-4121118, 111)1(-
21251. 111>K-2715; 1 • np11so11 CTBKnOOYHCIHTen11; 2. TRrn ; 3. pb!Yar CT0KOOOYHCTMTen11, 4. Uj0TKa CT0Kn0· 
OY"1CTllTenR, 5. P01lYKTOp CTeKnooYHCTHrenR; 6. OMblBaTenb; 7. OnoK 6YC-1 
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A0Hll1R 111n111 noAaY0~ n111raH111R Ha Tp0-

Tbt0 ~0TKY ABll1raT0nR c B036Y>KA0Hll1-

0M OT nocTORHHblX MarHll1TOB. 

Ha p111c. 182 npeACTaBf10Hbl cx0Mb1 

ynpa0n0H111R AByxcKopocTHblM CT0Kf10· 

OYll1CTll1T0n0M c np111BOAOM OT an0KT· 
poA0111raT0nR c nocTORHHblMll1 MarH111-

TaM111 (p111c. 182, a) 1i1 c an0KTpoMar

Hli1THblM B036Y>KA0Hli10M (pli1C. 182, 6). 

5 
B cx0My ynpa0n0H1i1R np1i1BOAOM 

BXOA~T Tp0xnoa1i11.11i10HHbl~ n9p0Knt0· 
Yaref1\, SA, KoH1.1000"1 BblK11t0YaT0nb 

SQ. np1i1 nono>K0H1i11i11 n0peKnt0YaTe

nR SA n1i1TaH1i1e e cx0M0 (p1i1c. 182, a) 
noAa0TCR Ha OCHOBHbl0 ~0TKli1 8f10KT

POABli1raT0f1R, a e cx0M0 (p1i1c. 182, 6) 
- H0nOCP0ACTB0HHO Ha an0KTPOABli1ra
T0flb, Mli1HYR A06aeoYHbl~ p0a1i1cTop 
R. np1i1 STOM an0KTpoABli1raTeflb pa- PHc.181 . 6noK pone 11 npeAOXpaH11rene11· 

Q ~ 1 J>• '"° DJX;MCHH OMl>llJaTenR 38.QHero CTeK/la, 2 • npo· 
6oTa0T Ha Hli13K01i1 cryn0Hli1 YaCTOTbl lll>lfla!Ollh yQlllTVllCM noeopora H aeapllMHOii CMrH<tnH 
apa~01ili1R. 3Jlj~H. 3, poro creKnOOYMCTMTenR; 4. pene BKnlOY0HHR 

n0p0BOA n0p0KntOYaT0 nR 8 nono· AllllbHOro cema qiap; s · pene BblKnK>YeHHR on11ll<Hero 
(llt)fil 1l•1p; 6 . pene llKnlOYeHHR oOorpeea 3<1.QHero CTCK· 

>K0Hli10 2 nOABOAll1T an0KTpon111ra1t1i10 Ill!. 7. pene BKnlOY0HHR 3neKTpO)lBMrarenR BeHTHnSITO• 
K AOnonHli1T0flbHOLl1 ~eTKe 1neK 1 po· pa cHC1eM01oxna)l(AeHHR11e11rarenll; s • pene eKnK>Ye· 
AB1i1raT0n R c ao36y>t<AeHll1fl M 01 110• 11H~ aoyKoaoro c11rHana. 9 · rHe3llll npejloxpaHHrenei1 

croRHHblX Marn1i1ron 1i111111 no<>111.11 pe3111crop R a 1.10nb napann0nbHO~ 06MOTK1i1 

an0KTPOABli1rt'IJenfl c SrlCKlp(lMW ltli1 IHblM soa&y>t<A0Hll10M, YTO Bbl3b1Ba0T nep0-

XOA 3f10KTPOABl.1rn 1 er1ei1 11u llb1COKy10 YacTory apa~0H111R. AnR ocraHOBKli1 np111-

BOAa n9p0Knt0Ya 10111. SA 11cp1~aOAli1TCR a nono>K0H1i10 0. 0AHaKo 3n0KTPOAB1i1ra
r0nb np1i1 aTOM cpa3y 110 oc mHaon111aa0rcR, nonyYaR n1i1raH1.10 Y0p0a pa3Mb1Ka

t0~1i1~ KOHTaKT Kmtt~eouro ab1Knt0Yar0nR SQ. nocne yKnaAKlll pb1Yaroa cT0Kno-

a •I 

F ',:] 

~
l 
~ 
:--i 

Fl Q'.) r.--

ct; rrt= 

Sil 
0 , l 
I I I 

I I 

6 
F 

+ 

S II 
a r 2 

I I I 
P11c. 182. CxeMbl ynpasneH11R ABYXCKOPOCTHbtM creKnooY11cr11reneM c so36y>KAeH111eM or no
CTORHHblX MarHl1TOB (a) 11 c aneKTpOMarHlllTHblM B036y>KAeHll\9M (6) 
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PHc. 183. CxaMa ynpaonottHll creKno
OYHCTHTeneM H CTeKnOOMblBll!eneM c 
pene 523747 

--~~ 

-r 

,, 
+ 

Fl 

SA l1 

041r1crnrensi o Kpi'\l1H0e nono.>K0H1-1e KOH4eaoi:1 BblKn10i.tar0nb SQ cpa6arb10aer, 
pa3pb10ae T cnoi1 38Mb1Kal0ll.(111iil KOHTaKT ' I<! 3f10KTPOAB"1rar0nb OTKnl04aercR OT 
cern n1r1ra111r1R . np1i1 aroM e cx0Me (p111c. 182, a) 3aMblKaercR 3aMb1Ka10ll.(111iil eb11<
n10i.tar0m. SO, OcHOBHble ~0TK1o1 an0KTPOAB1<1rarenR oKa3blBaiorcR C00A111H0H· 
Hb1Mlr1 Ha1<opo1Ko, Bo3H"1Kaer p0)1("1M A"1HaM1<140c1<oro ropMO)l(eH1r1R, yc1<opR10· 
ll.(1<1,;; OCTaliOllKY /IBlr1rar0nR. 

npepi,m1-1crb1ill pe)!(HM pa6orb1 creKnoo41-1crnrensi ocy~0cranReTcR np1r1 yn
PC\BneH1r11-1 onoi<1p0Aa1r1rar0n0M c noMOUlblO cne4111anbHOro ane1<rpoHHoro p0ne. 
Ha p11c. 183 rioten:iaHa cxeMa ynpaeneH11R np1<1BOAOM cr0Kflooi.t1-1crnrenR 111 creK· 
no0Mbinme11R uo1poeoro creKna aeroM061r1nei:i A3nK-2141, ·21412 an01<rpoH
HblM peno 52.3747 np1r1 nono)!(0H1-11r1 I Bb1Kn10i.tar0nR SA c1r1creMa or1<n104aer
csi. np., SlOM llblAOAbl RKOpR 3f19KTPOABlr1rarenR M1 CT9KnOOYl<ICTlr1T0nR Y0p93 
ero pa3M1>11<n101111i1ill KOH40eoi:I Bb1Kn10i.taT0nb SQ 1-1 KOHTaKTbt KV:2 pen0 KV 01<a-
3b10a10rcsi SaM1<1ty1 i.1M1r1, ecn0Acr01r10 4ero 06ecne41r1aa0rcR A"1HaM1r1i.t0c1<oe TOP· 
MO.>KeH1r1e I<! 6btC rpaH OCTaHOBKa 3f10KTPOAB"1rarenR. 

np1r1 no110>1<e111-11r1 IV BbtKflioi.tarenR SA HanpR.>K0H1-1e c0rn i.t0p03 ecrpoeHHb1ill a 
CT0Kn0041<1CTl<1Telll, IS1<1Merann1r1i.t0c1<1<1ill npeAOXpaH1<1Tenb F3 noAaOTCR Ha OCHOB· 
Hb10 ~erK1i1 3110i<rpo11n1i1rarenR M1, 1i1 OH pa6oraer c Manoi:1 i.tacroToi:1 epall.(eH1r1R 
eana. B cnylme nopooona Bb11<n104arenR SA e nono)l(0H1r1e V n1-1raH1o1e noABOAlr1T· 
CR K Tp9Tb0iil AOl10111t1'1TenbHOi:1ll.(eTKe31l0KTPOABlr1rarenR, lo1 OH pa6oraer c BblCO· 
KOlll 4aCTOTOi.1 spau101t1<1R eana; lr1HT0HClr1BHOCTb 0Ylr1CTKll1 CT0Kna yseni.14111Ba0TCR. 

np1r1 non0)!(0Hl<111 II 1r1 Ill (He cp1r1KC1<1poBaHHOM 111 Qllr1KC1o1pOBaHHOM) BblKnlOi.ta
T0nR SA ocyll.(ecremia1cR np0pb101o1crb1ill pe)l(1<1M pa60Tb1 cre1<nooi.t1-1crnrenR. B 
3TOM pe)!(1<1Me HanpR>Kf.ll 1"10 nOABOAl<ITCR K OCHOBHblM ll.(0TKaM aneKTpOAB1<1rare
I1R M1 ronbKO e TOM cny4oe, 0cn1-1 3aM1<HyTb1 KOHTaKTbl KV:1 p0ne KV. Cpa6a
Tb1BaH1r1eM pene KV ynpaunsier an01<rpoHHaR cxeMa p0ne epeMeH1-1, co6paHHaR 
Ha onepa41<10HHOM yc1r1n1-1rene DA 1r1 rpaHa1r1cropax VT1 111 VT2. 

np1r1 nep000A0 BblKn10Ya1enR SA e nono.>KeH1-10 II 111n1-1 Ill TOK nocryna0r K 
BblBOAY "j" pen0 52.3747, C09A"1H9HHOMy c BXOAOM on0pa1..11r10HHoro yc1-1n1r1renR 
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DA. Onepa41<10HHb1i.1 yc1-1n1-1renb 06ecne'11-1uoor nc1p1HJf1<1ltOm:yio 3llPRAKY KOH· 
A0Hcaropoa C2 1-1 C3, np1-1 pa3pRAK0 Koropi..1x .1-1:i t\')!111 (J~'.ltl ·f•Ml<ITTOp rpaH3"1C· 
ropa VT1 :nor rpaH31-1crop 1-1 rpaH31<1crop VT2 011<p1imniornn 1'0110 KV 4epe3 
nepexoA aM1r1nep-KonneKrop rpaH31r1cropa VT2 1-1 lll·IUO/l t G 11011i<1110<taercR K 
cern n1r1raH1r1R, cpa6arb10aer, KOHTaKTbl KV:1 3aMt.IKCIKHCll OillllO'llUl 'tepe3 
BblBOA "s" aneKTPOABlr1rarenb CTeKn0041r1CrnTenR, KOTOpblH llli'WlillU)I pa6oraTb 
c Manoi:1 4aCTOTOi:1 epall.(0Hlr1R. nocne pa3pRAKlr1 KOHAOHCl:l 101)01} C'111 ca 4enb 
6a3bl rpaH311cropa VT1 06ecro41r1aaeTCR, OH 3aKpb1aaercR, anioipL.111111)1Cft 1r1 rpaH· 
31-1crop VT2, pene KV paapbtaaer KOHTaKTbl KV:1, 11 cre1<nOO'MOHf1cmb 011<rno· 
4aeTCR. noRBneHHe HanpR)f(eHHR Ha BblBOAe "s" pene 52.3747 11p01<10XOJ\1<11 C 
4acroroi:114 41r1Knoe a M1r1Hyry. 

Pene 52.3747 np11 BKnl040Hlr11'1 cre1<nooMb10arenR 06ecne41-1aao1 llllltc)Bpe· 
M0HHO BK1ll040Hlr10 lr1 pa6ory AB"1rarenR CT0KnOOYlr1CTlr1T0nR c Mano~ 'lllCIC)lO~ 
apal!\eH11R. np1-1 nepeeoAe BblKnlOYarenR SA e nono)f(eH11e VI (creKnooMi.1oa· 
T01'lb BKnl040H) 40p03 BblBOA 86 npolr1CXOAl<IT CM0ll.(0Hl10 8 npRMOM Hanp11n11e· 
H111r1 nepexoAa 6a3a·aM1<1TTep rpaHa1-1cropa VT4, 1-1 rpaH311cropb1 VT4, VT3, V 1'1 
1r1 VT2 orKpb1aa10rcR. P0n0 KV 3aMb1Ka0r KOHTaKTbl KV·1, 1r1 cr01<110041r1crnreni. 
Ha41-1Ha0r pa6orarb. 

nocn0 oTKnl040Hlr1R cr0KnoOMb10ar0nR KOHAeHcarop C4 He1<oropo0 apeMR 
pa3pR)f(aercR Ha 4enb 6a3a-aM1<1nep 1pm131.o1cropa VT3, noMep)f(1r1BaR rpaH31r1· 
cropb1 VT3, VT1 1-1 VT2 e orKpblTOM cocroRH1r11r1 np1r1 aroM nocne or1<111040H1r1R 
cre1<nooMb1aarenR 041<1ll.(F!t'!lr10 c1eKrw npeKpall.(aercR He cpa3y, a nocne ABYX· 
40Tb1p0x nonHblX 1..11-1Knoo 0'11r1c11<1-1 

8n0KTPOAB1r1rarenb CTOKnOOMlilO<lT0nR 06b0Al<IH0H B OAl<IH y30n c HaCOCOM, 
o6pa3yR 0Alr1Hbll1 y3en • MOTOHuCOC. MOTOHacoc HarH0TaeT )f(l<!AKOCTb B Tpi.1 
Marncrpan1r1: K aerpoBOMY CTCKny, K 3aAHeMy CT0Kny "1 K cpapaM. On<pblTl-10 
Marncrpan1r1 ocyll.(0crenRercf1 sneKTpoMarH1r1THb1M1r1 KnanaHaM11. Ha cx0M0 (p1-1c 
183) ane1<rpoMarH1r1THbll11<nanaH K Marncrpan1-1 noAa41<1 )f(lr1AKOCTlr1 K 00rpoa0My 
CT0Kny BKnlOYa0TCR OAHOBpeMeHHO c an0KTPOABl1rar0n0M M2 Hacoca np1r1 n0-
p0BOAe BblKnlOi.tarenR SA e nono)f(0H1<10 VI. 01<10A VD cny)f(1r1T AnR pa3AeneHHR 
40nei:1 aneKTPOAB1r1rar0nR M2 1r1 KnanaHa K, e pe3ynbrare 4ero 06ecne4111aaer· 
CR 803MO)f(HOCTb noAaYl<I )f(l<!AKOCTlr1 MOTOHaCOCOM 8 Apyrne Marncrpan111. 

Ha p1-1c. 184 np1r10eAeHa cxeMa ynpasn0H1<1R np1<1BOAOM cre1<11ooi.t111crnr0nR 111 
cTeKnOOMblBarenR eerpoaoro creKna aeroM061-1ne1-1 "Moc1<01-1i.t"-412ll18, lll)K-
21251, !11)1{-2715 3neKTpOHHblM pene 6YC 1. 

np1-1H1..11-1n1<1anbHaR cx0Ma 6noKa (p1<1c 184) a1<n10i.taer a ce6R cx0My ynpaa
neH1<1R npepb1a1-1croi.1 pa6oroi.1 cre1<nooi.t1-1crnrenR (YnP) 1<1 cxeMy ynpaaneH1<1R 
Bb1KnlOYeHlr1R OMblBarenR lr1 CTeKn0041r1CTlr1TenR (YBO). 

CxeMa YnP BblnOnH0Ha Ha rnp111crope nn1; rpaH31r1CTopax VT5, VT6; Alr10· 
AaX VD7 lr1 VOS; KOHAeHcaropax C6·C8 L-1 p03111CTopax R 13-R20. 

B p0)1(1r1M0 np0pb1a1r1cro~ pa6or1.i1 creKnooi.t1r1crnren0i:1 (nono~eH1r1e Ill nep0-
Kn10i.tar0nR !11)KCn-1) Tlr1p!11CTOp nm Y0p03 WTeK0pHbl0 KOHTaKTbl 3 lr1 7 6noKa 
8Knl04aer nocn0AOBaTenbHO 8 ML-1HYCOBYIO 4enb aneKTPOABlr1raren1.i CT0Kll00Ylr1· 
crnrenR lll)KCH 1. 

np1-1 nOAKf1IOY0H1'1L-1 HanpR)f(0Hl<IR Ha KOHTaKrax 3 lr1 7 6nOK8 nosrnmteTCR Ha· 
npR)l(0Hlr1e, nocrynalOll.(00 4epe3 ane1<TPOAB1r1rar0nb cr01<nooi.t1i1crnrenR np1<1 

12 3neupoo<lopyAOB8HH• IBTOM. cMOCKBH'I> 177 

1,, 
1:1 



l\"111 II I U 

lIFflj I ~ % I 

P11c. 184, CXt:!M;1 ynpanno111-1R creKllOOYHCTMTeneM 1-1 creKroOMb1eareneM 3neKTpOHHblM pene 6YC-1 

pa30MKHYTOM KOHqQBOM BblKrttOYarene (111CXOAHOe nono>KeH111e lJ.19TOK CT0Kno
O'i"1CTll1Tens:i). 

nepBblr.1 A0rt"110rth ttanpR>K9HJ.1S1 Ha pe3"1CTopax R17 111 R18 Ill BTOpori! A9rtll1T9nb 
Ha KOHAeHcaropax CG, C7 cMe1J.1at0r s nepsoHaYanbHb1i:i nep1o10A nepexoA 6a3a-
3M1o1nep rpaH3111cro1x1 VTS s o6paTHOM HanpasneH1o1111, YTO 06ecne'i111saer 3aKpbr
roe cocros:1H111e rpaH!1111cropa VTS, rpaH3111cropa VT6 111 rnp111cropa nni . Ha4111Haer
CR 3apRA KOHAeHcarnpa C7 1o1 pa3pS1A KOHAeHcaropa C6 'iepe3 pe3111cropb1 R13, 
R14, A1110A VD4 no nep110~ L~en111111 4epe3 pe3"1CTOp R1 S no sroporil 1.1en111. 

no Mepe 3apRAa KOIW'HCaropa C7 111 pa3pS1Aa KOHA9HCaTopa C6 nepeXOA 
6a3a-aM111rrep rpaH3111c1opn VTS cMe1J.1aercs:1 s npRMOM HanpasneH111111, 4TO np111-
BOAll1T K OTKpblTll110 rpaH3111CTOpa VTS, KOTOpbli:i B CBOIO O'i0P9Ab o6ecne'i111Baer 
OTKpb1Tll19 rpaH3111CTOpa VT6 J.1 BKnl040Hll10 T111p"1CTOpa nn1 . BKrtlO'i9HHblri! Tll1pll1-
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CTOp nn 1 nOAKlltO'iaeT 3n9KTpOAB111raTenb CT9KnOO'tll1<} I "11011 ll K flll1Tal01J.19MY Ha
np~DK9Hll110, 111 creK1100Y111crnrenb Ha'i111Haer pa6ora 11.> ~1,woa 011peAeneHHOe spe
MR KOHL.1980111 BblKntO'iaTenb CTeKOOOYll1CT111T9nR 3aMKHOT KOlll OK I 3 6noKa c Bbl
BOAOM "-" 111CTO'iHll1Ka HanpR>K9Hll1R. 8To 06ecneY111 r flbll\flHJ'i(llt111e rnp111cropa 
nni, 111 B AaObH9ri!WeM - B03BpaT lJ.19TOK B 111CXOAH09 nonO>tiQlt111 

B 111CXOAHOM nonO>K9Hll1111 KOHL.19BOi::i BblKlltO'iaTenb CTeKJlOO•tl1(J11111011R pa3Mbl
Ka9TCS1, aneKTPOAB111raTenb CT9KllOO'ill1CTll1TenR OCTaHaBn111BMICJI 111 H.11\0HTaKTax 
3 111 7 6noKa BHOBb nos:isns:iercs:i Hanps:i>t<eH111e. B AanbHe~weM 11111\11 no111opS1ercs:1 

CxeMa YBO BbrnonHeHa Ha rpaH3111cropax VT1-VT4, Kot1tlOliC(l 1 opox C 1-
CS, p93111CTOpax R1-R12, A1110AaX VD1 -VD3, VDS, VD6 111 Ha rep1<1)llO l) c oOMOT
KOi::i L. KoHraKT 1 6noKa noAKnt0Yaercsi K BblBOAY "+" 111cro'iH111Kn 11a!'lpnlt\011111R. 
KoHTaKT S 6noKa noAKnt0Yae1cR K OAHOMY 1113 BblBOAOB 06MOTK111 OMK1f)CiM<ll'· 
HlllTHoro pene P1 ri-lna PC527. KoHTaKT 6 6noKa coeA111Hsiercsi c 11pyr HM ui,1110-
AOM 06MOTK111 pene P1, a rnK:'it<e c BblBOAOM "-" aneKTPOAB111rarenR <HCKflOOMhl 
sarensi 111 c BblBOAOM 6 11eµeKnt0'iarensi v1>KCn-1. KoHTaKr 4 6noKa llOSlKlllO' HJH 
K BblBOAY .. _ .. lllCTOYH111K[I HanpR>K9Hll1R 'iepe3 KOHTaKT pene P1 

np111 KpaTKOBpeMOttltQM 3aMblKaHJ.1111 KOHTaKTa 6 (CM . p111c. 184) I IOl)OK/IH)"l(I 
rens:i v1>KCn-1 c KOHT<IKTOM 7 s nono>KeH111111 0 nepeKnt0Yarens:1 ~ta C/<CMy YOO 
noAaeTCR HanpSl>KOltlllO. np111 3TOM H03aBll1C111MO OT CX9Mbl YBO rlOAQOt<)fl HO• 
npR>K9Hll19 Ha 3rt0KIPOABll1rarenb OMblBarenR, KOTOpbllll Ha'i111Hae1 pll601,-.n, 11 

noAaBaTb 0Mbl08101llYIO >K111AKOCTb Ha serposoe CTeKno 3apS!AHbll\.j IQK(lM KOH• 
AeHcaropa Cl •tcpeJ pe3111crop R1, nepexoA aM1o1nep-6a3a rpa11s111c:1opo VT I, 
R4, C1, VD1 01Kp1>iooercs:1 rpaH3111CTOp VT1, KOTOpb1i:i 06ecne'i111Lme1 01Kph11111a 
rpaH31o1cropa VI 2 YCpe3 pe3111cropb1 RS, R6. 

OrKpblTbl~ tpaH.J111C'JOP VT2 06ecne'i111saer s csot0 OYepeAb YIWPIK~ttl-10 B 
OTKpblTOM COCIO_sllt111111 rpaH3J.1CTOpa VT1 . a TaK>Ke pa3pRA KOHA9HCaropa c 1. ae 
n111ren111 Hanps:i>Komrn 11a pe3111cropax RS, R6 s KonneKTOpHori! 1.1en111 01Kpb1roro 
rpaH3111cropa Vil 11111a pe3111cropax R10, R11 (KOHAeHcarop C4 paapR>KeH) cMe-

. 1.11at0r nepexoA 6nsa<1M111nep rpaH3111cTopa VT4 s o6parHoM Hanpasn~H111111, YTO 

06ecneY111saer snKpb1100 ero cocros:1H1o1e, a 3HaY111r saKpblT 111 rpaHa111crop VT3. C 
MOMeHra OTKpblTlllH rpmt3111cropa VT1 no o6MorKe pene P1 HaY111Haer nporeKaTb 
TOK, Bbl3blBatOlJ.llll~ q.u16mb1BaH111e pene. KoHTaKTbr KP1 pene P1 3aMb1Kat0rcR 111 
np111 pa3Mb1KaH111111 KOHTBKrn 6 nepeKnt0YarenR 06ecneY111sa10r noAa4y HanpRJKe 
H111s:1 Ha cxeMy YBO. n1io111cxoA111T caM06noK111posKa n111raH111R cxeMbr. YBO. a rat<· 
>Ke nOAKnlO'i9Hll10 K n1111at0LJ(eMy HanpR>t<8Hll110 aneKTPOAB111rarenR CT9Kn00'1111Clll1 
rensi serposorocrnKna Yape3 o6MOTKY K repKOHa 111 A1110A VD6, a raK>Ke ancK1po 
AB111rarensi OMb1sarnm1 oerposoro creKna 'iepe3 A1110A VD3. 

nporeKat01J.1111ioi no o6MOTKe K repKOHa TOK 3aMblKaer KOHTaKT repKoHn Kl l 1 a 
np1o1 3aMblKaHll1111 KOHqel3oro BblKrttO'-larens:i CT9KllOO'ill1CT111T0nR V1>KCn, I ll)K lti1-
'-1111HaeT nporeKaTb Yepe3 ero KOHTaKTbl, "'KOHTaKT repKoHa pa3MLIKOQ1CJI "13-aa 
OTCYTCTBll1R TOKa B o6MOTKO KB MOM0HT 3aMKHyroro COCTORHll1s:t KOllllOUOl'O BblK
nt04aTenR. np111 pa3MblKaHll1J.1 KOHloKTa repKOHa np0111CXOA111T CK04KOOUJla3Hbl~ 
nOAbeM HanpS1>K0Hll1SI Ha onpeAeneHHYIO Ben111'ill1HY c AanbHei.iu111M Cll{\AOM Ha 
3M111nepe rpaH3111cropa VT4, 06ycnosneHHb1i:i TOKOM 3apS1AC1KOllJ11J11on ropa CS 
4epe3 pe3111cropb1 R11, R12. CKa'ioK Hanps:i>t<eH111R Ha aM111 rropo 0111)(;'.'Aansiercs:i 
Hanps:i>t<eH111eM Ha Aen111rene (pe3111cropb1 R11, R12) 111HanpHit<CHll11)M11a KOHAeH-
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carope C4. npo1.1ecc 3apRAa KOHAeHcaTopa HaY11HaeTCR C MOMeHTa OTKpblTl1R 
rpaH311cropa VT1 Yepe3 pe311cropb1 A10, A11. nocne nepsb1x ABYX cpa6arb1sa
H11C1 11 pa3MblKaH11C1 repKOHa (3a OAl1H .QBOC1HoC1 XOA t11eTOK CT9KnOOYl1CTl1TenR 
np011CXOA11T OAHO cpa6aTblBaH119 11 OAHO ornycKaH11e KOHTaKra repKOHa). 

np11 Tp9Tb9M pa3MblKaHl111 KOHTaKTa repKOHa B MOM9HT 3aMblKaHl1R KOH
TaKTOB KoH1.1esoro BblKnlOYarenR HanpR>KeH11e Ha aM11nepe rpaH311cropa VT1 
OKa3blBaeTCR .QOCTaTOYHblM AnR ero OTKpb1Tl1R, 6naroAapR YeMy rpaH311CTOp 
VT4 OTKpblBaeTCR, Bt.1:3blBaR OTKpb1Tl10 rpaH311CTOpa VT3. npo11CXO.Ql1T nas11-
Hoo6pa3HblC1 npo1.1ecc orKpb1T11R rpaH31-1cropos VT3, VT4, Koropb1e yAep)f(11sa-
10TCR B OTKpblTOM COCTORHl111 pa3pRAHblM TOKOM KOHAeHcaropa C4. 0TKpb1TblC1 
rpaH311CTop VT3 CH11Mner ynpasnR10t1111C1 noreH1.111an c rpaH311cropa VT2. TpaH-
311crop VT2 3aKpblllaorcR, YTO np11BOAl1T K 3aKpb1T1110 rpaH311cropa VT1 Yepe3 
onpeAeneHHOe upoMR, o6ycnosneHHOe speMeHeM 3apRAa KOHAeHcaropa C 1 
Yepe3 pe311crop f-M s 1.1en11 6a3bl rpaH311cropa VT1 

3aKpb1Tbl~ 1 patt311crop VT1 06ecroY1-1saer o6MorKy pene P1. KOHTaKTbl pene 
pa3MblKalOTCA, OTKITIOYaR see Harpy3Kl1, Iii CHlllMaeTCR HanpR)f(eH11e co CX0Mbl 
YBO. 3neKrpo11u1o1rarenb creKnooY11cr11renR npOAOn)f(aer n11raTbCR Yepe3 KOH-
1.1esoC1 BblKfll(l't<tTOnb 11 o6ecneYl1Baer B03Bpar U\9TOK CTeKnOOYl1CTl1TenR B lilC
XOAHOe nonO)l(()ltl1{', YTO n03BOnAeT OYl1CTl1Tb OCTaBWl19CR 6pbl3rl1 0Mb1Bal0-
U\9lil )f(11AKOGll1 co GTeKna. np11 nosropHOM KpaTKOBpeMeHHOM 3aMb1KaHl111 KOH
TaKTa 6 c KOtt l[IK IOM 7 nepeKnlOYarenfl on11caHHbliil LllllKn npoMblBKlil 11 OYl1CTKl1 
creKon no11 ro1n11l Kfl. B nono)f(eH1111 Ill nepeKrnoYarenR V1>KCn-1 pe)f(11M npo
MblBK1111 0'111C:IK~1 CT9KOn aHanOrl1Y0H pe)f(11My, on11caHHOMY Bb1W9 

B nono>1<1)1t11~x I 11 II nepeKn10Yarens:1 V1>KCn-1 KoH1.1esoilt BblKnlOYarenb creK
nooY11cr11ro11n ltl>KCn 1 3aMKHyr KOHTaKraM11 nepeKnioYarenR, 06ecneY11saR reM 
CaMblM 60rThlllyto 11 ManylO CKOpoCTl1 CTeKnOOYl1CTl1TenR. np1o1 KpaTKOBp0M9HHOM 
3aMb1Ka111111 1<0111 OK Ta 6 c KOHTaKTOM 7 nepeKn10Yarens:1 cxeMbl YBO 6noKa raK
>Ke 06ecm~•11111oorcR npoMblBKa creKna c roil! n11wb pa3H111.1elil , Yro orcyrcrsyer 
Cl1HXPOH113:U(l1fl llh1KnlOYeHl1R aneKTpo.QBl1rarenR OMblBarenfl B MOM0HT 3aMbl
KaHl1fl KOHL~eno10 llblKnlOYaTenR CTeKnOOY"1CTl1T9nf1, TaK KaK KOHTaKT repKoHa He 
cpa6arb1sam 11lMllt orcyrcTB11s:1 roKa s o6MOTKe K repKoHa (o6MOTKa K 3aKopo
YeHa KOHTilKTilM"1 nf'\p9KnlOYaTenR ltl>KCn-1 ). np11 3TOM OTKpbtTl10 rpaH3"1CTOpa 
VT4 06ecne•111ono1cR TOnbKO HanpR>KBHMeM Ha KOHAeHcarope C4, o6ycnosneH
HblM ero 3uPf1AtthlM TOKOM, nporeKa10t1111M Yepe3 pe31o1cropb1 A 1 O - A12. 

J:l110Abl 03, 04, DG RBnRIOTCR pa3AenvnenbHblM"1. J:l110A VD1 cny)f(11T AnR 06ec
neYeH111R pe>K1o1Mn 01ceYK11 rpaH31<1cropos VT2, VT3 Pe)f("1M orceYK"1 rpaHa111c
ropa VT1 06ec111)•111naercs:1 Aen11reneM HanpR>KeH11R Ha pea1-1cropax A1 11 A2 

J:l1110A VD2 cn~11 r JllTR raweH11R HanpR)t(eH1-1ilt o6parHoilt nons:1pHocT11 or aneKrpo
AB1<1rareneC1. K0Hne11ca1opbl C2, C3, ca He00XOA"1Mbl AnR "1CKnlOYeH"1fl nO)f(HblX cpa-
6aTblBaHl1iil CX9Mbl 6noKa 11p"1 nos:1sneH1111 B 1.1ensix n11TaHl1fl BblCOKOBOnb THblX BblCOKO
YaCTOTHblX "1MnynbCOn nonO>K"1TenbHOC1 nonApHOCTl1, Bbl3BaHHblX C"1CT9MOiil 3a)t("1ra
Hl1fl 11 KOMMyra1.111C1 RKOpttblX OOMOTOK aneKTpoAB"1rareneC1 KOHAeHcarop C1 COBMec
THO co cxeMoC1 BKn10Ye1111A rpaH3"1CTOpa VT2 o6ecneY1-1saer BKn10YeH1<1e rpaH31o1cro
pa VT1 11 3al1\l-1Ty or KOpoTK"1X 3aMblKaH"1i-1 s KonneKTopHoilt 1.1en11 rpaH3"1Cropa VT1. 

CxeMbl coeA1<1HeH1<1lil crnKnooY1o1crnreneC1 11 OMb1sareneC1 serposoro creKna 
aBTOM0611neC1 np11BeA0Hbl Ha p"1C. 185. 
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P11c. 185, a, 6, e. CxeMbt C00A"1H0H"1~ creKnooY1-1crnrene~ aer0Mo61-1nel1: 
a -A3nK-2141, -21412; 6. "MOCKBM4"-2140, ·2140SL: B-"1>K·2126; 1 - 3neKTpoABMrBTOOb creKn004KCTK· 
renR; 2 . 3neKTpoABMra1enb OMblBaTen~. 3. 6nOK pene .. npeAOXpaHMTenefl; 4 • peno npop.,IBMCTOH pa60Tbl 
CTeKn004MCTMTenR; 5. Bb1Kn104arenb 38)KMraHMR: 6. nepeKnt0~a1enb CTeKn004MCIMten~ M OMblBarenR; 7 . 
npaBblH 6nOK npeAOXpaHMTeneH; 6. pene BKnl048HK~ OMblBaTenR: 9. 6nOK npeAoxp;11rn1ene'1 (B CKOOKaX -
~Bela npoBOAOB MR aBTOMOOMnR "MOCKBM4"·2140SL) 
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P11c. 185, r. CXCMJ COCl11'1HBHl11ii CTBKnOOYl1CTl1TBJlelii aBTOM0611nelii "MOCKBi.lY"-4121118, 111>1<-
21251, 111>K 271 .li 

8.1.4. 311ct<1poo6opyAoeaH111e 0Ton111Tem:1 

K 3neKrpooGopyaoeaH1.1t0 oron1.1renei;, aBTOM061.1nei:1 oTHOCflTCfl 3neKTPOABl.1-
rarenb oro111.1rnrn1, AononH1.1renbHbti:1 pe31.1crop 1.1 nepeKnt04arenb oromHenfl. 

B Ka•1ec11JO c1nol\rpoAB1.1rarenei:1 eeHrnnflropoe oron1.1renei:1 1.1cnonb3yercf! 
ABYXCKopOcrttol1 311CKTpoAB1.1rarenb nocneAoBarenbHoro 0oa6y>KAeH1.1R M8218 
(aBTOM061.111111 "MOCKBl.14"-2140, "MOCKBlll4"-2140SL, "MoCKBl.14"-412V18, [11)1(. 
21251, [11)1(.2715) 1.1111.1 3neKTpOABl.1rarenb 51.3730 c 0036y>KAeH1.1eM or nocro
flHHbtx MClrftl.1 TOB (llBTOM061.1n1.1 A3nK-2141, -21412, [11)1(-2126). Ycrpoi:1CTBO 
AB1.1rarnnei.1 npi100AeHo Ha p1.1c 186. KoMMyra1..11.1fl BbtBOAOB nepeKnt0Yarenei:1 
oron1.1re1rn np1.100111ma e ra6n. 22. • 

CxOMbt coen11111eH1.1i1 3neKrpoo6opyA0BaH1.1fl oron1.1renei1 a0roM061.1nei1 np1.1-
BSA9Hbl Ha p1.1c. 187. 

6 

6 

5 

5 

P11c. 186. 8neKrpo11011raren11 oron11renelii: 
a - M3218: 6-51.3730; 1 -Kqinyc; 2- ~"l<a. 3- noooc; 4 • OOMOTI<a B036yit<AeHHR: 5 • Rl(()pt.; 6 • nocTORHHblH MarHHT 
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Ta6n11ua 22. KoMMYTBUMR BbtBOAOB nepeKmoYarene11 ~'-'11~r""'o="i!=.11=------

n e p e K n~Yaren1<1 nn•oM061-1n~lii 

nonol4<em,R 
nepeKn~Ya renR 

I - ManaR CKOpOCTb I 
BBHHIMHOpa 

oromnenR 

II - 6onbwaR cKopocrb I 
BeHrnnRTOpa 

OTOnl1TBnR 

Ill - MaKCHManbHaR 
cKopoCTb eettrnnRTOpa I 

OTOn11TCnR 

«MOCKBi.l'i»-2140, I «MocKBi.l'i»-412111:.I, 
«MoCKB"1'i»-2140$L» 111>1<-21251, 

111>1<-2715 

L-V I 1 - 3 

L-H I 2-3 

- I -

I ., •. t I 4 - 1 

I ...... ·2 I 4·2 

I '+' -3 I 4 3 

K~tl• ~r---qo::J~~~ ~ 
6 

K r K~1~: 
2 

\~,.--< ~:r ~ 9~E 
B 

P11c. 187. CxeMbt coe111-1tteH11i'i 3neKrpoo6opy1100aH11R oron11renelii a0r0Mo611ne1-1. 
a - A3J1K-2141, -21412, lll>K-2126; 6. 'MOCKBHY" 2140. "MocKBMY"-2140SL: B. 'MO,WMY'-4121113, l-1>K· 
21251, lll>K-2715: 1 • 6noK pene H npenoxpaHMrenef1, 2. Bb1t<1110Yarenb 38ll<MraHMR; 3 • nepeKnio~arenb 
orom~renR: 4 • nononHHTenbHbl~ pe311crop: 5 -ABHrarenb oronMrenR; 6 • neBblM 6noK npenoxpaHMTenei<. 7 
6nOK npenoxpaHHTeneH ( B CKOOKax - 1.1eera npoBOAOB All~ aBTOMOOHnR lll>K·2126) 
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8.1.5. 311eKTpoo6opyA0BaH1.1e eeHTHnsiTopa oxna*AeHHsi ABHraTens:1 

B aBTOM0611nsix A3nK-2141 , -21412, V1>K-2126 MR noAQep>KaH11S1 OnTl1Manb
Horo rennosoro pe>1<11Ma AB11rarensi np11MeHeHb1 3neKrpoAs11raren11 M3272 c 

so36Y>KAeH11eM or nocroRHHblX MarH11ros (p11c. 188). BKnioYaercsi 3neKTPOAB"1-

rarenb asroMarnYeCK"1 no c11rnany AaTl..f"1Ka TM108, ssepHyroro a p~11arop. 
np11 TeMneparype OXna>KAalO~eril >K"1AKOCTl1 B paA11arope 6onee 90°C KOHTaK
Tbl AaTl..fl1Ka 3aMblKalOTCR, 06ecnel..f111Bafl pa6ory BeHrnm1ropa. np11 CHl1.lKeH1111 

reMneparypbr oxna>KAnio~eril >K11AKocrn a p~11arope AO 87°C KOHTaKTb1 AaTl..f11-

Ka pa3MbrKaiorcsi, OTKnlOl..fasi BeHrnnsirop. CxeMa coeA11HeH11ril 3neKrpoAs1o1ra
renR BeHrnnsiropa oxna>KAeH11si AB11rarensi np11aeAeHa Ha p11c. 189. 

1 2 

8 11 

9 

=Q) 

P11c. 188. 3ne1op<11101-1rnrenb eeHrnnsnopa c1-1creMb1 oxnalK.QeH1-111 .QB11raren11· 
1 - CTA)l(HOM Clom' :>.. KOp11yc; 3 . RKOpb; 4 . KPblWKa; 5 . KOll<yx; 6 • UleTKOA9Pll<arenb, 7 . Oom KpenneHMR 
UlBTKOA9Pll<ilTCllH, 8 • h•Vlll\ll OOAWMnHMKa RKOpA; 9 • UlBTKa, 10 • OOCTOAHHb/H MarHHT (nonK>C); 11 • BeHTH· nRTOp c ABHr/llflflCM II C(){lpc: 12 - KOll<yX B9HTMORTOpa 

~ .... Kra~,0 
~>- -(f 

K) 

. 1~1 5 

~1!}-K•(K) 4 

P11c. 189. CxeMa coe111-111m11-11-1 3neKrpo.QB1-1raren11 BeHrnmnopa oxnaJK.QeH1111 .QB11raren11: 
1 • AaTYMK; 2. 3neKTpoJ10Hraienh; 3- OnoK pene H npe11oxpaHi1reneH; 4 . pene BK/UDYeHMR B9Hnt0ATOpa, 
5. BblKn/OYaTenb 3all<MraHHR ( B CK •t\Kax LIBera npoeo1100 MR aBTOMOOHnA 111.lK-2126) 

8.2. ,Q~AfHOCT~KA 

8.2.1. He pa6oTalOT KOHTpO/lbHble np1.16opb1 

He11cnpaeHOCTRM"1 KOHTpOnbHblX np1116opoe RBnRIOTCR o6pbl8bl "1 KOpOTKl1e 
3aMb1KaH111si a 111x ~ensix, a raK>Ke He11cnpaeHocrn AaTY11Koe 11 yKaJareneril. ,Qnsi 
184 

nOlllCKa 3Tl1X H9"1CnpaBHOCTeril no CXOMrlM JllllC. H.10. ,HJ'1 T\OCTUTOl..fHO "1M8Tb 
recrep 11 He6onbworil KycoK npouow1 111111n µea11c ropn 

I BKnlOY>tTb 3~•0112"~' 

P11c. 190. He pa6oraer 
)'Ka3aTBnbypoBHS!TOnn1-1ea 

~ 
C1ponica yo:11111rn• 
U l()MT H8 J.10/ft!llMll 

" 0 " 1 XOTA 6111< 
1111non110H '18CTM'lllU 

He1 

,_ ____ ••-"-'>if C1pe11ica yKa3aren11 
j UIKll()HAOrc11 H8 

~----~Aa I 
r CrpenKa YIC830renA 1 

CHO'lana nepeMeuta
erc•, a 3areM 803BP8· 

utaercA H8 Hom. 

YcrpaHHTb oO
PblB s peocra
re 11n"' 3aM&· 
HM Tb AaTYMK 

Orperyn11po
earb orpaH1<
Y>!Tenb XOAa 
nonnaeKa 

HeT 
I y Aa r 1 CrpenKa yica3arenA 

AOCr11raeT ,AeneHMA 
"O"' a 3areM B03Bpa

utaercA Ha HOnb 

HeT 

.-----~Aa I 
r ' YcrpaH11Tb nno

xo~ KOHTaKT 
Me)l(Ay nonJyH· 
KOM "' peocra
TOM AaNMKa 

CTpenica Yll& • 
3are1111 nepe

MeutaeT<:11 
HOpManbHIO 

Her 

no~l>ICTHTb Mnl>I 
3aMeHMTb yKa· 
Jarenb 

3~MeHMTb yKa-
3arenb 

CrpenKa y11a3arenA 
nepeMe114aercA 

CK8'11C8MM MnM CMnbHO 
icone6neTc11 

Her 

Op116op pa60T80r 
HOpManbHO 

11en1tHM8 "O", xorA 
1unnHao • 6aice ecn. 

Aa 

0TCOBAMHl1Tb npoBOA or 
AaT~MKa 11 KOCHyTbCR npo 
80AOM ··MaCCbJ" 

CrpenKa yKa3arenA 
OTICnOHA&TCA 8 

CTOpOHy .AeneHMA "O'' 

Her 

CHRTb Jl1MTOK "' coeA"'H"' Tb 
c "11.tacco~r BblBOA yKaJo 
Ten11, C09A>fHRIOlJ.111i-i ero c 
11ar~11•0M 

Ypp;unrn, u!lµble npoeoAa 
or Y'\:J~""'"q KAaN11Ky 

Yc1paH11 Tb oOpbls, nnoxoi;i 
KOHIOKT 8 AaT~MKe "'"H Ja· 

3aM0H>!Tb CMa3Ky e ono
pax oc11 crpenK"' "'""' Jn· 
MeH1>1Tb yKaJarenb 

~
IJIC00Al-fHHTb 
11Jl0ll0.llOTA8T· 
•11,.;11 

"" 

CtpenKa 
YK930T&nA 

MllllNOT ceoe 
rrono>KeH11e 

Her Aa 

YcrpaHMTb KO· 
POTKOe 3aMbl· 
KOH>f0 e npoeo
Ae OT Yk330t0· 
nR KA<1Nl1Ky 

Yc1paHMTb KO· 
POTKOe JaMbl· 
KOH>!B B A3T· 
Y>!K0 >fnM 3a. 
M0HMTb ero 
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npo"MCTMTe MllM 33-1 • 
MeHMTe YK33aTenb 

.Qa 
_J..,. 
Crpe11Ka 

nepeMe1!43erc11 
CKB'iKSMM 

Her 

~1 Her 

npM60p JDllM• l 
waeT MllM :IUttM ' 
ll<aer nOKi1<1nttM11 -An 

Her 

3aMettMTeyi<aJ3Tenb 

3aMeHMTe CM33Ky B 
onopax OCM crpenKM 
MnM 33MeHMTe yi<a-
3are11b 

I 

I 

BKnlO,MTe 33)1(Mr3HMe 

I Crpe11Ka YK833re1111 He 
OTKllOHAerCll -

I 
HeT 

Her Crpel1K3 YK33are1111 orKnO· 
HlleTCll HS M3KCMM311bHblH 
yro11 M ocraerc11 B TSKOM 

no11o>KeHMM 

Aa 

1 ·- .i OrcoeAMHMTe npo
BOA OT A3T'iMK3 M 
KOCHMTeCb MM M 

l .Q" 

Aa Crpe11Ka 
OrKllOHAerCll 

Her 

Orcoe.uMHMTe npoeoA oT .uaT'tM•a 

i 
r Crpe11Ka MeHAer CBOe 

~ 
no11o>KeHMe 

..... 1 lHeT 

I CHM MM Te LUI.HOK npMOopoe"' OT.-
COBAMHMTe npOBOA OT BblBO.UO 
yicaJarenR, coeA,.HRIOt.Uero ero c 
.uaT"MKOM 

Crpe11K3 MeHRer ceoe 
nOllOll<CHMe 

Her 

33MeHMTB yKa3aTenb 

YcrpaHMTe KOpoTKoe 33MblK3Hl'le e 
npoeo.ue or yica3are11R • .uaNl'!KY 

YcrpaHl'ITe KoporKoe JaMblKaHl'le 
~1n1.1 3aMeHMre ABT""1K 

l Aa 

CHMM"1T0t.UMTOK np1.1-
6opoe "1 COeAMHMTB c 
M BblBOA yi<a33TBAA, 
coe.ul'IHRIOU1M"1 ero c 
,(\0N"1KOM 

Aa 

Crpe11Ka 
OrK1lOHAerc11 

Her 

3aMeH11re yi<aJarenb 

YcTpaHMTe o0pble e 
npoeo.ue OT yKa33-
TenR K .uaT"MKy 

YcrpaHMre o0pble 
MllM 30Met1MTe A3NMK 

P11c. 191. CxeMa no1-1cKa He1<1cnpaeHocrn, KOrAa He paooraer repMoMerp 1<1n1<1 yKa3arenb AaB· 
neH1<1R Macna (MaHoMerp) 
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AMnepMeTp n0Kaab111n111 
33PllAHblH TOK 

Aa 

noKa3aHMll SMnepMerpa 33BblllJ(,•iu,1 

Aa 

3aMeHMTb aMnepMerp 

P1<1c. 192. He pa6oraer aMnepMerp 

npoeepMTb KOH
TaKrHble coe.uMHe· 
HMR uenM BOflbT· 
MeTpa 

KoHraKrHble 
COBAMHeHMll 

HSAelKHbl 

Aa 

Ii 

""' 

3aMeHMTb BOflbT- '<IC ~-- l J 
Merp I ................ - ~~ ·~ ... -

• 
Her 

11: !lo Ull IOML< llJ 

uenb 

/lh ____ _ 

Her 

YcTpaHMTb o0pble 
MllM KOpOTKOe 33-
Mt>tKaHl-1e 

YcrpaHMTb JaKn>!· 
HMB3HMe crpellKM 
MflM 33MeHMTb 
BOflbTM0Tp 

PMc. 193. He pa6oraer 
BOnbTMeTp 

C1po11oco Ko11c611erc11 M Aa crpenKM M 33110-
1 

npoMblTb onopbl 

A011ro HC ocraHSBl1MBaerc11 l .. )l(MTb B HMX CM33Ky 
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PMc. 194. He pa6oraer 
raxoMeTp 

BKmO~IHb aalK11raH11e 

KOHTPOllbHble npM60pb1 
pa6oTSIOT 

Aa 

3anyCT11Tb AB14f3T01lb 

CTpenKa TBXOMeTpa 
OTKllOHReTCll 

Aa 

3aM0HIHb npeAOX· 
pae11b N25 6!10K3 pe· 
Ile"' npeAOxpaHHTe· 
11ei1 "11114 ycrpaHHTb Her 

I • I HeHcnpaeHOCTb e 
1.1en1.i mHaHHll np11-
6opoe 

npoeepHTb HCn· 
I HeT ..J paeHOCTb KpaCHblX 

npoBOAOB OT KOM
MyTaropa (Karyw
K1133lKHf8HHll) KT8· 

1 Aa f CTpenKa :axoMeTpa l 
XOMBTpy 

npoeep11Tb HaAe)I( 
HOCTb WTBKBpHtAll 
COBAl1HBHHl<i B Liii 
n11 T8XOM0Tpa 

CoeAMHCHMll 
HaAe*Hbi 

K011e611eTCll 

HeT 

00K333HMll TSXOMeTpa 
HeTO'tHbl 

Aa 
y 

Jin -...I OrpeMOHT11poeaTb ..,,,.., aaMe· 
HHTb raxoMeTp 

8.2.2. Ho pa6ora10T 3ByKOBble c111rHanb1 

Aa 

HeT 

YcrpaH11Tb HeHc
npaeHocrb e npo· 
BOA8X 

Ecn11 3DyKono"1 c11rHan He pa6oraeT, aro MO)!(eT 6b1Tb cneACTB11eM He11c

npaeHoc111 caM01 o 3ByKoeoro c11rHana, neperopaH11R npeAoxpaH11renR, 06pb1-

OrpeMOH rnpon111 b 
11/1"1 3aMeH .. I b C .. I 
Han 

0TK/11C>YHTb OT nepo· 
K111C>YaTe11R coe1J <!>;op 
WBCTl1WTBKK8p1ty10 
K0110AKY npoBOAOO " 
COBA .. H"1Tb c "Mac 
COM" ee BblBOA, K KO· 

HeT 

0TKnl0~1'1Tb OT Cl1 rHana )ICBJlTblM 
npoBOA .. oceo6oAHBW .. "1Cll Bbl· 
BOA COBAHHIHb C •+• A6 

CMrHan aK1110YaeTc11 

.a.a 
npoeepMTb npeAOXpaHtHBnb N96 
6no•a npeAoxpaH1o1re11eiil 

PMc. 195,a. He pa6oraer 
WYMOBOH (oe3pynopHblH) 
3BYKOBOH C14rHan 

3aMBHHTb nP 

TopoMy noAXOAMT I Ao I HeT 
~epHblii! npoeoA ~ ( np McnpaaeH } 

OP CHOBS 
neperopaeT 

Aa 

YcTpaHIHb He1.ic
npaeHOCTb BblK/11()· 
~are11~ c11rHa11a 
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HeT 

Hni.1T"1 11 ycrpaHMTb HBMCnpaB
HOCTb B COBA"H"TBnbHblX npo
BOAOX CHrHana 

Aa 

noAK1110~HTb K11 
BMBCTO np 11, OT· 
K/110~a11 ~aCTKM LIB· 
nH' Ha~HHall OT CHr. 
Hana, HaMTl1 11 YCT· 
paHHTb KOPOTKOe 
3aMblK8H"10 

ea 1-1n11 KoporKoro 3aMb1KaH1-1R B l(emtx, n Hu<ll\O onrnl.!n ptlne 1-1n11 BblKnt0Yare

nR 30yK00oro c11rnana. AnR no1-1cKa arnx 1iow:11piH111o(l 1 o~ 110 cxeMe (p11c. 195) 
HY)!(HO "1M9Tb recrep "1 KOHTponbHYtO naMny. 

HeT 

3aMeHl4Te "11111 Olpe· 
MOHTMpyiilre pene 

• 

BKn10~1<1Te 3ByKOBble 
Cl1fH3nbl 

Pene cMrHa11011 
cpa6aTwaaeT 

( CllblWeH 114ell'tOK) 

Her 

noAKlllO~HTe BblBO· 
Abl A6 K Bb1BOJ13M 
.. 85 .. 11 "86" pane 

Pene 
cpa6aTweaeT 

Aa 

npoBepbTB "1Cnp3B• 
HOCTb 1.1enH nHT3Hl1Q 
npeAOXpaHHTB/111 

l(enb OMlllHMlt 
nP 11cnpn•1111 

An 

flpnnl'phHI Mcnpau • 
HOClb nn M 1tilA9lK· 
ltOClh Of 0 C001\MH0· 
llMM A lllllJA9 

np MCnpaBeH 

Her 

3aM9HMTe nP 

np Bl10Bb 
neperopaeT 

An 

nonKmoY11re Kn eMe· 
CTO nP M, 01K/11Q-aA 
ero 1.1enM, HSl1A1o1Te"' 
ycrpaHlolTe KOPOTKOe 
33Mb1KaH'1e 

.O.a 

noAKlllOYHTB BblBO· 
Abl A6 K Bb1BOA3M 
c11rHanoe 

CMrHa111o1 
cpa6aTbl .. IOT 

HeT 

3ilMBll"1 I B Hn" OT• 
nt!MO>tll1pyi'11e CHf· 
ttllll 

Her 

Aa 

YcTpaHl1TB H0HC· 
npaBHOCTb B 1.1enH 
nHT3HHll np 

Ha~A1o1 re 1o1 ycrpa· 
HlolTB o6pb1B e 1.1en1o1 
BblK/110Y<lT0/111 c .. r. 
H0/10B 

PMc. 195,6. He pa6orat0T TOHanbHbl0 (pynopHble) 3ByKOBbl9 Cl4rHanbl 

____J 

- --- .. 

.a.a 

YcTpeHHTB ue11c
npaBHOCTb B Lii •1111 OT 
pene AO C"1fH31100 
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8.2.3. He111cnpaBHOCTH cTeKnOO'tHCTHTene.:1 

B cTeK!loOY"1crn1enRx B03MO>KHbl wecTb xapaK1epHb1x OTKa3oa. 

A. ,Qa"1ra1enb CTeKnOOY"1Cn1TenR He pa601ae1 so acex pe>K"1Max. 

f noA06HaR C"1'fYal.1"1R MO>K0T B03H"1KH)'Tb B pe3ynbTaTe neperopaH"1R npeAO-
xpaH"1T9nR "13-3a nosb1weHHOro conpornsneH"1R AB"1>K9H"1IO pb1Yaroa "1n"1 KO

poTKoro 3aMblKaH"1R B uenRX, H9"1CnpaBHOCn1 nepeKnlOYaTenR pe>K"1MOB pa6o

Tbl, 06pb1Ba "1n"1 KOpOTKOro 3aMblKaH"1R npOBOAOB "1, HaKOH01.1, H9"1CnpaBHOCT"1 

AB"1raTenR. Bee am He"1cnpasHocrn, nonb3YRCb KOHTponbHoi:1 naMnoi:1 "1 AaH

HblM"1 Ta6n. 23, MO>KHO HcH1rn no cxeMe, np"189A9HHOi:1 Ha pi..1C. 196. 

PMc. 196. CxeMa no11cKa I npoaepbre np 
He11cnpa0Hocr11, Karna 

3neKTpOAB11rarenb CTeK110 HeT 

OYl1CTl<IT8nR He pa()o1001 ( OP ltCnpaeeH J 
eo ecex pelK11Max ~ t Aa 

noAKJ1!0"'1Te Kfl 0AH'1M KOHUOM K 

M, a APYnlM KOCH'1T0Cb BXOA• 
HOfO BblBOA<J nepeKn!O'tarenR , = 

YcrpaH'1T0 HN1Cfl· r HoT '. Kn ~rop1tT ~ Her 
paBHoclb e npooono Aa 
OT nP K BXOAHQMyn111• 

BOAynepct111IO'l.119/ll! BKJ1!0't'1T0 nocT~HHblii pe)l('1M pa-

6oTbl CTelU100""CT .ireM " KOCH'1· 
TeCb CBOl50AHblM KOHl.IOM Kn Bbl• 
XOAHOfO BblBOAa nepeKmo"arenR 

3ilMeHl1T0'1Jll'!OTpQ-r HeT Kn ropMT 
MO>trnpyi11e fl•?pt1 Aa 

Kl1!0'tMellbJlOlKl1M011 -------L--
pal50Tbl CTCKJ100~11 • KOCH'1TeCb CBOl50AHblM KOHUOM 

crnrem• KJl BXOAHOro BblBOAa creKJlO· 

0"'1CT11TeJ1R 

Her 
Ycrp<JH'1Te He'1Cll r Kn ropMT 
paBHoclb a npooono Aa 
0 T BblBOAS nepcl<JlK). 

~arem AO BXOAHOro OrpeMoHrnpyi1re 1111" JaMeH1<11e 
BblBOA<J CTeK/100'<L1C- 3neKTPOAB'1r<JTellb CTeKnOO~HC· 
T1"TeJ1!1 THTellR 

n poaepb re conpo
rneneH'1e A811)1(eH"'° 
Pbl"aroe" noaonKoa 
CTOKl100~'1CT'1TenR 

Aa 

YcrpaHL<Te "P"~L<Hbl 
noBblWeHHOro COn· 
POT'1BJleH'1RAB'1ll<e· 
H'1!0 

Ha)l(MHre Ha KHOnKy 
nP" BKJliO'tL1Te CTIU10· 
~'1CT'1TeJlb 

noAKnlO't'1Te Kfl eMe· 
CTO np '1, OTKJ1IO't3R 
~acrrn uen'1, Ha~'1· 
HaR OT CTelU100""C· 
rnrenR, H3'1A'1Te " 
ycTpaH'1Te KOpoTKoe 
33MblK3H'1e 

6. ,Qs"1raT9J1b CT0K/IOOY"1CT"1T9J1R He pa6oTaeT B npepb18"1CTOM pe>K"1Me. 

8TO B03MO>KHO, ecn"1 He"1cnpaBHO pene npepbl8"1CTOi:1 pa60Tbl CT9KflOOY"1-

CT"1TenR n"160 B03H"1K Ol'.ipblB "1n"1 KOpOTKOe 3aMblKaH"19 B npOBOAaX. noJ1b3Y· 

RCb cxeMoi:1, np"189A9HHOi;; Ha P"1C. 197, c nOMO~blO KOHTpOnbHOi:1 naMnbl MO>K
HO 6blCTpo Hai::irn H9"1CnpaOHOCTb. 

B. ,Qs"1raTenb pa6oTaeT TOJlbKO c OAHOi:i CKOpOCTblO. 

0AHOCKOpOCTHaR pa6oTa AB"1raTenR MO>KeT OblTb Bbl3BaHa J1"160 H9"1Cnpaa-
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23 06 eHMe BblBOAOB CllCT8Mbl ynpaenettllM <llOi<llOOYllCTllTenR - - ~- ·-

' ' 
A B T ;-;;-;l -Cl ~-1i7 

A3JlK-2141 
•MOCKl'll'I• 

Ha11MeHoo,1111te BblBOAOB 
A3JlK·21412 

«MOCKB11Y» -'IH'l1). •• MOCKBl1Y» · 

lt1>K·2126 
·2140 Vl>M>1n;1, ·2140SL 

V1/K 2/11\ 

BXOAHbl9 
53a 4 

5 - I CKOJ)OCH1 13 1114 
KOttraKTbl 4 • II CKO[lOOli• 

:::_- ··--;;..-

:;; .... BblXOAHbl8 53. 1 It 2 • II H 12· 
' . .8 KOHTaKTbl I CKOpOCTb I CKOpOCTb I <:KOJ)OClt. 

"' nOCTORHHoro 1 

' 
a. 

53e • 1. 11 • 
Ill"' pelK11Ma 0 c: II CKOpoCTb II CKOpOCTb 11 o..:onocn. 
:E ~ pa60Tbl 
s ~ - - -
lE 0 BXOAHOi.i 
Q) s 
a. 'T KOHTaKT ' ' 
~ 8 npepb1B1tcrqro 53e - - 2 

~ \2 pelK1tMa 
"' Q) 

-
'T .... pa60Tl>I Qo 
c: 
"' 

BblXOAHOl-1 
Q) 

KOHTaKT a. 
Q) 

npepb1011croro 53 - 1 ~ 

c 
pelK11Ma 

pa60Tu1 -

Pene 
BXOAHOLi 

15 ; - 1 
KOHTaKT 

..... 
CT9Kl100'n1C· 

BblXOAHOii 
Tl1TenR s - 7 -

KOHTaKT -
• I CKOpOCTb • I CKOpocTb • 

I CKOpOCTu • 

BblBOAbl, K KO· BblBOAbl, K KO· 

TOpblM now<O· 
BblBOA, K KO· 

ropb1M non)(o· 

ART 3eneHblH M 
ropoMy nonxo· 

ART 3enBHblM M 
BXOAHb18 6. )1(9nTblL1 

A"1T cepblH 
lK8nTbl11 

.D "' 
KOHTaKTbl I CKOPOCTb npoeona, 

npoBOA, 
npoeona. 

c: c: nOCTORHHOro II CKOpoCTb • 
!!:> ~ 5. II CKOpOCTb • II CKOpOCTb • 
"'s pelK11Ma II CKOpoCTb 

BblBOA, K 
BblBOA. K L.. .... BblBOA, K 

s 0 pa60Tbl KOTOpoMy 
Ill s KOTOpOMY KOTOpOMY 
ct 'T noAXOA11T 

8. 8 noAXOAl1T 
lK8nTblL1 

nOAXOAHT 

It Q 3911BHbl"1 3eneHbli1 
Q) Q) npoBOA 

npoBOA 
npoBOA c: .... 

(I) 0 
8XOAHbl8 BblBOA, K 

KOHTaKTbl KOTOPOMY 

npepb1e11croro 6 - nOAXOAl1T ·~ 

pe>K11Ma 3eneHbli1 

pa60Tbl npoBOA --
HOCTblO AB"1raTenR, n"160 o6pb1BOM B uen"1 ynpasneH"1R CTeKn00ll"1C I "1 renR 8rn 

H9"1CnpaBHOCT"1 MO>KHO BblRB"1Tb, nOJ1b3YRCb cxeMoi:1 (p"1C 198). 
r. 5lKOpb aneKTpOAB"1raT9J1S'I apa~aeTCR C H"13KOi:1 YaCTOTOi.1 , 

np"1Y"1HaM"1 RBnRIOTCR 3arpR3H9H"19 "1J1"1 OK"1CJ19H"19 KOnneKlOpa, 3aA9BaH"19 

S'IKOPR 3a CTaTOp "1J1"1 B nOAW"1nH"1Kax, a TaK>Ke He"1cnpaBHOCT"1 B Ol'.iMOTKaX. 
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8Kmo"~IT0 CT0Kl10· , ..... 
0"1-1crnre11b e npe

PblBMCTbl" pellCMM 

Cn1o1weH ~en'IOK pene l Aa noAKlllO"MTe 1\11 
OAHMM KOHl.lOM K 

M, a APYrMM KOC· 
Hi.1T0Cb BblXOAHOro 

BblBOAa pene 

CTeKnOO'IMCTMTenA -pa60Tb1 
!'. 

HeT 

no11•1110 .. l1TB Kfl 0.AHMM KOHLlOM 

KM, ii APYrHM KOCHMT0Cb BblXOA· 
11oro BblBOAa nepexnio4are11R 

OrpeMOHTMpy"re I• ·.. I 
l<llM 33M0HMTe ne 

peKlllO'l3T911b pellCM 

MOB pa60Tbl CT0K· 
1100"11CTIH011R 

Mer i i 
KJ1 rop1n 

YcrpaH11re HOii! 
npaBHOCTb R llpO 

90Ae OT BblXOTll!Otc) 

ablBOAa nepc•:noo 
.. 3T011R K BXOJ\lif'MY 

BblBOAY Jl!lllQ 

Aa 

KOCHMT0Cb CB060AHblM Kil BXOA· 
Horo BblBOAa pene BKlll040HMR 

HeT: 

CT0Kl100411CTMT911R 

:t 
Kil ropMT -Aa 

npoeepbT0 TecrepoM (B P0llCMM0 

OMMeTpa) C00AMH0HMe c M Bbl· 
XOAHOro BblBOAa pe11e 

:t HeTI 
CoeAMHMTe c M ceTb 

Aa 

HeT 
KJ1 ropMT 

Aa 

YcrpaH11re HBMC· 
npaeHOCTb a npoeo

Ae OT BblXO.AHOro 

BblBOAa pene AO 
BXOAHoro BblBOAa 
nepex11io .. are11R 
CT0K1100 .. MCTHT011R 

()rpeMoHTM~re (33· 
OrpeMoHrnpyi1re MllM 33M0HMTe 4MCTMTe KOHTaKTbl) 

pe11e 1111M 3aMeHMTe pene 

PHC_:29~ ~~)~M~en,b. CT0~0~CTHT0nA ~ pa6oraer B npepbl~roM pa)l(MM~ -

0TC00AMH11Tb npoBOAa OT 3110KTPOABl1· 
raT911R CT0K1100"11CTl-l'lj!l1R M noAKlllO"MTb 

"+" A6 K COOTB0TCTBYIOIJ.l0MY BblBOAY 
na11rare11R(ra611. 23) 

OrpeMOHJMJlOBilTb '111M 33M0H MTb HeT 3neKTPOABMraTeni. pa6oTaeT 
3110KTPOAB•1r;1rom, l)loJ•llOO"MCTMTe11R 

Aa 

Bx11104MTb HepaOoralOIJ.lMi:i pc><MM crex· 
11004MCTMT011R, noAKlllO"MTb KJl OAHMM 

KOHLlOM K "M". a ApyrnM KOHLlOM KOCHyTb· 

CR COOTB0TCTBYIOIJ.lero BblBOAa nepe
Klll043T011R (Ta611. 23) 

OrpeMOHTHpoearb 1111113aMettMlb ne:J.. Her ( Kil ;PMT J 
KlllO"aTellb CT0Kl100411CTMT011R 

PMc. 198. 9naKTpOABl•lrare11b CTOKl1004i.1CTl1T0nA pa-
6oraer ronbKO Ha OAHOi:; CKOPOCT!o1 
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Aa 
YcrpaHi.tTb He11cnpaBHOCTb B npoBOAaX 

OT nepeKlll04aTellR K 3110KTPOABMrare11io 
CT0K11004MCTMT011R 

3aMett"11b :JMKTPOAB>1r3T911b 

04"1CT>1Tb KOl1110KTOP 

:J 
0411cr11Tb wel'trn ea11a 

Aa 
SIKOPb 380A80T • 11111111111111 .. 0 .llK 

P11c. 199. 5lKOpb 3110KTJ)OABMrarenR CT0Kll004MCrMT011R epalJ.laercR c HM3KOH 'illGIOIOI.\ 

---- ·----------------

06ecne"MTb paJMl.IK:U1'1() KOH Iii>'. roe •Y 

lla4KOM wecrep11H 

nposepMTb pa3Mb1KilHMl) kQllT'1~ 106 k 
ueeoro Bb1Klll0"3T911R •Yllfl'••OM UI 
HM peAYKTopa 

Her ,. 
KoHraKTbl pa3MbtKatot <:M 

OrpeMoHrnposarb HllH 3aM 
crexnoO"MCTMTellR. B HOM (;lllJ•Jlll 
raKTbl MllM eblwna M3 c1poll CICMOT"'1 , 

Piie. 200. 3neKTpoJ1BMl'arenb CT0K11004MCT"1renA He ocTaHaBllMB80TCA npM p'10oTB B npepbl• 

BMCTOM p0)1(MM8 

no111cK 3TlllX He1o1cnpaeHocreii1 MOll<HO npoeecrn e nocneAoearenbHocrn, np1o1· 
B9A9HHOii1 Ha CX9M9 (p111c. 199). 

A- .Qe111rare11b creK1100Y111crnrens:1 He ocraHa0111110aercsi np111 pa6ore B npc· 
pblBlllCTOM pe>KlllM9 

B 3TOM c11yYae B03MO>KHbl ABe He111cnpaBHOCTlll'. Hepa3MblKaHllle KOllT<ll\TOB 
KOHl.l9BOro Bb1KfllOYaT911SI Ky11aYKOM wecrepHlll peAyKropa 11111111 OTKa3 pcno npe· 
pb1BlllCTOii1 pa60Tbl CT9Kl100YlllCTlllT911R (cxeMa Ha p111c. 200). 

E . .Q01o1rare11b creK1100Y1o1crnrens:1 pa6oraer, HO ~eTKlll HenoAB"1>KH61 
np111Y111HaMlll MOryT 6b1Tb c11a6oe Kpen11eH111e KplllBOWlllna Ha OC"1 llJCCT9pH111 

peAyKropa 11111111 no110MKa 3y6beB wecrepH111. npoeepbre cHa•1;ina Kpen11eH111e 
Kp111eow111na Ha OClll wecrepHlll PCAYKTOpa, "'· ec11111 OHO HOpMani..110, IO 3aMeH111Te 
wecrepHIO peAyKropa. 
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8.2.4. EcnM He pa6oTaeT cTeKJ100Mb1BaTenb 

0TKa3 CT0KllOOMblBarensi MO>KeT 6biTb CBSl3aH KaK c He1.1cnpaBHOCTSIM"1 ane1<
rpw-1ecKOH L1en1.1, TaK 1.1 c He1.1cnpaBHOCTb10 Hacoca, >K"1K!1epoe 1.1 wnaHroe noAa
Y"1 BO,Qbl K creKnaM. 3,qecb paccMarp1.1saercsi n1.1wb He1.1cnpasHocrb aneKrp1.1-
YecKoH Yacrn OMblBarensi, OTKa3 ,QB"1rarensi, YTO MO>Ker 6biTb Bbl3BaHo KaK He-
1.1cnpaBHOCTbi0 caMoro AB1.1rarensi, raK 1.1 He1.1cnpasHocrnM1.1 nepeKllioYaren.R 
OMb1sarensi 1.1 coeA1.1H1.1renbHb1x nposo,qos. HaHrn He1.1cnpasHocrb noMo>KercxeMa Ha p1.1c. 201. 

Yc1paH11Tb He11c-
11pneHocrb Hn11 aa
Mt!H11 rb ABHrarenb 

Ae1trarenb 
pa6oraer 

Aa 

noAKlllO~HTb Kn OAHHM KOH40M K "M", a BTOpblM 
KOH40M KOCHYTbCR BXOAHoro BblBOAa nepe· 
Kll10~are11R OM1>1Bare11R 

Her x ~r;~~~~~~~, r .,. 
npoBepl1Tb np 4en1< r""1-

Kn rop1tr 0MblB3TB/lR 

Aa l • MU '""""'' """f nP HCnpaBeH KOCHYTbCR CB0(5oA-npaBHOCTb u 11110· 
HblM KOH40M K/1 Bbl· BOAax OT nP IW JllJ ~ 

Her XOAHOro BblBOAa ne-peK1110"a 101111 
peK1110~arem'I, BKlllO· 

3aMeHHTb np" BK/11()· ~11Tb OMb1Bare11b 
~11Tb OMblBaTe/lb 

np neper:;paer J Kn rop11r 

Aa 
Aa 

noAKlll0"11Tb K/1 BMe-
GTO nP 11, OTKlllO~aR 

ffi . 
v-•acTx11 4en11, Ha"11- crpatt11 Tb He11c-
ll<IR OT OMblBaTellR, 

paBHOCTb B 1.1en11 OT 
H3HT11 11 ycrpaH11Tb 

ep eK1110"are11R K / •OPOTKoe 3aMblKBH11e AB11rare1110 

8.2.5. HeMcnpaBHOCTM OTOOMTen~ 

0TK1110~1Hb npo
BOAa OT AB1<rare11R 
CTeK1lOOMblllaTe11R" 
nOAKlllO"HTb BblBO· 
Abl A6 K BblBOAaM 
ABHrare11R 

OrpeM0Hr11poBarb 

• 

P1tc. 201. He paoora-
er CTBK/lOOMblBarenb 

He1.1cnpasHoc rn JneKrp1.1YecK1.1x l..leneH BeHrnnsiropa oron1.1rensi Moryr 6biTb 
cne,qcrs11eM He1.1cnpammcrn aneKrpo,qs1.1rarensi, nepe1<11ioYarensi 1.1n11 pe311cropa 
oron11rensi 11n1.1 coes:i1.11111renbHb1x nposoAoe. HaHrn He11cnpaBHOCTb MO>KHO no cxeMe p11c. 202. 

8.2.6. HeMcnpaBHOCTM BeHTMm1Topa CMCTeMbl OlCn3)1(.QeHMSI .QBH
raTenSI 

He11cnpasHocrn aneKrp11YecK11x L1ene.:1 BeHrnnsiropos oxna>KAeH11si ,Qs11ra
renei:i nposisnsiiorcsi B TOM, Yro aneKTPOAB11rarenb BeHrnnsiropa n1160 He BKllio-194 

0TKlllOYl1Tb npoBOA OT I Aa 
AB11rare11R 11 noA
KlllOY11Tb '+" A6 K Bbl· 
AOAY AB11rare11R 

~Her~ 
OTPeMO•t111p; ll;;11~ i.-1 ~~~rarenb I 

111111 1;1111v11111i. ll•m · pa6oraer 
r a TQ II ia 

Aa 

A11111,1111u1o '" 

pa6o mo r "'' 
BCC)( IWlllltMU 

ti1H 

An 

np0Bep1-1rb n p 4en1-1 
oron11re11R 

npoBepHTb 11CnpaH 
HOCTb 4ene~ PC311 
cropa orom11e11A 

3aMett11 1., nP " 
BKlllOYHTL 0101111 
r e11b 

KlllO"BR Y"aCTK11 48· 
ni.i, Ha"11HaR OT 
AB11raTellR, HaMTl1 11 
ycrpaH"1Tb He11c· 
npaBHOCTb 

OrpeMoHrnpono 1 u 
"11111 3aMBHl1 lh ii• 
JHcTop oron111e11R 

np HCnpaeeH 

Aa 

CoeA"1H11Tb MB>KAY 
colSoM BblBOAbl PB· 
311CTopa 11 BK/llO" 11Tb 
AB1>1rare11b 

Kii r 011111 J , _ -

Hor ' A;1 

oron1trenM 
11cnpai11111 

J\11 

Kn rop11r 

Aa 

Ycrp;:11111 rb HC11cnpae
":ic 11o 11 npooo11:ix or 
llepCKfl()<j3T811A K pe
JliCTOpy 

Her 

OrpeMoHrnpoBaTb 
11111< 3aMBH11Tb ne
peK/110Yare11b 

P1tc. 202. 3neKTpo1101-11a11)111, 111J1111-11111 1 op~ mom11enR pa6oraer HeHOpManbHO 

Yaercsi ni-i6o He BblKlliociaercR 

A. BeHrnnsirop c11creMi.1 ox11mt<{leH1.1si AB11rarensi He BblKnlOYaercR. 
BeHrnnsirop MO>Ker He llblKfllO'lil TbCSI 113·3a KOpOTKOro 3aMblKaHl1SI B ,QaTYl1-

Ke; cneKaHl1SI KOHTaKTOB pene ni-i6o 3aMblKaH"1SI Ha "Macey" npoBOAa, C09,Q11HSl
IOUj9ro AaTY"1K 1-1 pene BKn10YeH11si Hai-i,qi.ire He1.1cnpaBHOCTb no cxeMe p111c. 203. 

5. BeHrnnsirop c11creMbl oxna>KAeH11si He BKlllOYaercsi 
8 3TOM cnyYae np1.1Y11HaM1-1 MOryT 6b1Tb: He11cnpaBHOCT"1 pene (o6pbiB 06· 

13• 
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I BbiKrno""'re JaJK1<raH1<e I 
I 

311eKTPOABMrare11b aeHrM1111ropa Aa 3aMeH1ne pane eKrno"eH1<1R 1<n1< ycrpaH1-1-
pa6oraer re cneKaH1-1e KOHTaKTOe e HeM 

Her 

CH1<M1<Te npoeoA c AaT"1<<'1, e•nlCl""'re 
JaJK1<raH1<e 

311eKrpOABMrare11b BeHr111111ropa Her 3aMeH1<Te i.tnl< orpeMOHri.tpyi;;re AaT"l<K 
pa6oro •• ~ ..• r .......... ~ 

Ao 

YcrpaH1-1re Kopot<oe 3nMblKaH1<e Ha "M" 
npoBOAa. nOAXOAl!iJ11}f 0 K AaT"l<KY 

PMc. 203. 3neKTJ)OJ1flMrarenb BeHrnnRTOpa CMCT9Mbl Oxna)l(AeHMR ABMrarenR He BblKnlOYaercR 

MOTKlll 11 nowopaH111e KOHTaKTOB), o6pbi8 B AaTYlllKe, He11cnpaBHOCT11 3neKTpo

ABlllraTensi, 11eperopaH111e npeAoxpaH111TeneLil n1160 06pb10 11n11 KopoTKoe 3aMbl· 
KaH11e B C00J111Hl1TenbHblX npoBOAaX. 

Ha111A111re He111cnpasHoCTb no cxeMe p111c. 204, nonb3ysicb TecTepoM. 

CH1<M11re npnooA c 
Aar""'"a "' r:oOAM· 
Hi.tTe ero c M, u•nlCl· 
""'re Ja•<1ffllH1<11 

Pe11e BK1110'leHMR HeT ~1<reA5KBblBO-
cpa6aTblaaer AaM «85• M ·a&. pene 

3a1.1eH1<te 1-1m1 orpe
MOHrnpy..rn An f'fl<K 

(c11blweH 114ernoK) 

Aa 

3neKTpOABMrarellb 
BeHrM1111ropa 

pa6oraer 

Her 

npoeepbTe nP L1eni1 
n1<TaH1<R 3n0KTpO/lB"1· 
ra1enR Ha'1A1<Te "' ye rp,1-

H1<re ol5pblo e L1en1< 
n11raH1<R 3ne•r110· l_~a • __ r " 
AB1<rarenR 

noAKnlCl""'re Kn 
BM0CTQ nP "'· OTKnlCl
"311 ero L1en1<, HaHA11-
re 11 ycrpaH11re xo
poncoe JaMb1KaH1<e 

Her 

Aa,. x ' 
nocne aaMeHbr nP 
BHODb neperopaer 

• Her~~~~~~~--, 
Pe11e 3aMeH1<Te 1<n1< orpe-

cpa6arb1eaer MOHT1<py(;;re pene 

Aa 

npoeepbre nP L1eni.t 
n1<raHMR pene 

Her 

3aMeHi.tre nP 

---.. Aa nocne aaMeHbl nP 
BHOBb neperopaer 

• 

HaHAMTe"' ycrpaHI<· 
re ol5pble e L1en1-1 06-
MOTrn pene 

noAKnlCl""'re KJ1 BMe
cro nP "'· orxnlCl"aR 
ero Ljeni.t, HaHA1>ne "' 
ycrpaH1-ire xoporxoe 
30MblKaH1<e 

PHc. 204. CxeMa noMCKa H9McnpaaHQCTl1, Karna 309KTpoABMrarenb BeHrnnRTOpa CMCT9Mbl 
OXJla)l(AeHMR ABMrarenR He BKOIOYaeTCR 
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8.3. YCTPAHEHIAE' ttEIACnPAOUOCTEIA 

8.3.1. OpoeepKa yK333Tem1 ypOllllH 1011101110 

Pa6ory yKa3aTensi ypoBHSl 6eH3111· r 

Ha B 6aKe MO>KHO nposep11Tb, He CHiii· 

Masi ero c aBTOM0611nsi. Ansi 3Toro 
B03bMl1Te KaK0Lil-n116o cocyA c 1130ecT· 

HOLil eMKOCTblO 11 c ero noMOUjblO no

CTeneHHO HanonH11Te 6aK 6eH311HOM. 
n o Mepe HanonHeHlllSl 6aKa npoBeAl-1· 

Te H0CKOnbKO cpaBH0HlllLil noKa3aH"1Lil 

np1116opa c A0LilCTBlllT0nbHblM KOnlllYe
CTBOM B 6aKe. noKa3aH"1Sl np1116opa 

AOn>KHbl OTnlllYaTbCSl OT AeLilCTBl1Tenb
HOro Han111Y111si 6eH3111Ha s 6aKe He 60-

nee, YeM Ha 7%. 8ToT cnoco6 npo
sepK11 npocT, HO He OYeHb TOYeH. 

"~ l •> 

r®)iu 'I' ;1." ~-·~ 
T 8 
I 

......L . Ii 5 y 

2 

CyU1eCTsyeT 1.1 6onee TOYHb1Lil Me-
TOA nposepKlll , KOTOpblLil MO>t<HO nope· P11c. 205. Y~rpoi-iCTBO AOR npoaepKM JlaT'-41>1KOB 
KOM0HAOBaTb. Ansi 3TOro Hy>t<HO CO· M yKa3areneM ypoBHR ronnMaa: 

• 1 • /l3T'111K; 2 • nnOUICl/lK8 /lllR xpenneHMR /l8T'1MKa; 3 • 
6paTb He6onbwoe ycTpo111crso, 3ne· croH•a. 4 . yrno1.1ep: s. ABMJKOx: s. nonnaeox; 7. eb1· 
MeHTbl KOToporo noKa3aHbl Ha p111c •nlCl"areni., e • npoeepReMblil yxaJarenb; 9 - xoHrponb· 
205. np111 nposepKe AaTYlllK np1116opn 1ta~ noMna 

ycraH001.1re Ha nnoU\aAKe 2 111 cooA11tH111re ero c yKa3aTeneM no cxeMe, noKa3aHHOLil 

Ha TOM >Ke p111cyHKe. Pb1Ynr nonnaBKa AaTY111Ka ABl1>t<KOM 5 BHaYane ycTaH00111Te s 
nono:>t<eH111e coorsercrny10U1ee nonHoMy 6aKy, sareM s nono>KeH111e «1/2 .. 111 «0». 

Yrnb1 HaKnoHa pb1Yara a 3rnx nono>KeH11Rx np111BeAeHbl s Ta6n. 24. 

Ta 6n M 1.1a 24 3HaYeHMR yrnoe HBK/loHa pbtYaroe ASTYMKOB M3Mep11renelii ypoeH11 ronnHea 

Yrnb1 HaKnoHa pb1Yaroe npM ypoeHe ronnMea e 6aKe, rpaA. 
TMn AaTYHKa o I 112 I n 

6M 134-A 47 I 86,5 I 105,5 

6M 150 38 I 85 I 128 

15.3827 42 I 70 I 110 

Ecn111 s nposepReMblX TOYKax noKa3aH111si np1116opa pasHoMepHo 3ilOb1wa· 
IOTCSl 111n111 3aH1.1>Ka10TCSl, nonb1TaLilTecb 0Tperyn111posaTb np1116op, noAr1.16ilR pi.1· 

Yar nonnasKa AaTY111Ka. KoHTpOnbHYIO naMny 9 11cnonb3yLilre AJ1Sl onpe11oneH111H 
MOMeHTa 3aMb1KaHlllSl KOHTaKTOB c11rHan1113aTopa pe3epsa 6eH3111Ha B ISaKe. 

8.3.2. OpoeepKa yKa3aTem1 TeMnepaTypbl OXJ1a>f<A3IO~CH )l(HAKOCT1r1 

Ansi npoeepK111 TepMOMerpa HY>+<HO 111MeTb Tecrep 111 pryrni.1111 1epMOMeTp c 

npeAenaM11113MepeH111si TeMneparypb1 OTO AO 150°C. 3anycrn1011H111rclrenb, ye· 

TaHOB"1Te CP0AHl1e o6opOTbl Ill Yepe3 10 ... 15 MlllH 3acp111Kc111pyi;., 11HlOKA3<lHlllSl wrn I · 
Horo TepMOMeTpa. 3aTeM, He OCTaHasn11sasi AB11raTenb, Bl>IBOp111111e AaTYlllK iep· 
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Ta6m11.1a 25. 3Ha'leHMll TOKa e 11en 11 AST'l11Ka TM 101 np11 pa3nM'lHblX reMneparypax 
OXl18JKA810L11eM ll<MAKOCTll 

TeMnepaiypa, •c C11na TOKa e 11en11 11MnynbCHoro lepMOMerpa, A 
40 

80 

100 

~~-' ~ 

13 : 
Y~r ~ i 

P11c. 206. CxeM.i ri1>o11epK11 AaTY11Ka 11 yKa3a
ren1111MnynbCHoro ( llll<'KTporennoeoro) repMo-
MeTpa -
1 • yKaJaTenb; 2 • JIOOCllHl 3 · ·ob1Km0Yarenb 

0,186 

0,126 

0,072 

MOMeTpa 1.1 BMecTo Hero nocTaBb Te 
pryrHbri:i TepMoMerp. CpaeH1.1Te 1.1x no
Ka3aH1.1R. Ecn1.1 WTaTHbli:i TepMoMeTp 
6yAeT noKa3brBaTb TeMneparypy c no
rpewHoCTbto 5%, TO npoeepbTe TecTe
poM conporneneH1.1e AaTY1.1Ka TM100-
A noroMeTp1.1YecKoro TepMOMeTpa. 
np1.1 TeMneparype 40°C COnpOT"1Bne
H"1e AaTY1.1Ka AOmt<Ho 6brTb e npeAe
nax 400 ... 530 OM, np1.1 TeMnepaType 
80°C - B npeAenax 130 ... 157 OM., a 
np1.1 TeMneparype 100°C - e npeAe
nax 80 ... 95 OM. 

np1.1 norp1?u11mcrRx s "13MepeH"1RX TeMneparypbr c noM01.J.1bto TepMoMeTpos 
"1MnynbcHoro 11.111a tteo6xoA1.1Mo nposepl.1Tb TepM061.1MeTannw-iecK1.1'1 AaTY"1K 
TM101, co6pµu CXCMy, noKa3aHHyto Ha p1.1c. 206. YcraHoe1.1Te peocraToM c1.1ny 
TOKa B 4en1.1! ~oc,rnioTCTBYtoll.lyto 3Hal.feH"1RM, np1.1BeAeHHblM B Ta6n. 25, "1 cpas
H"1Te noKa3l11!1-1H repMOMeTpa c Ta6n"1YHblM"1 3Hal.feH"1RM"1. 

np1.1 COBntll\Olfl.1"1 "13MepeHHOi:i "1 Ta6n"1YHO~ C"1nbt TOKa 3aMeHl1Te yKa3a
Tenb TepMOME\Tptl , np1.1 "1X 0Tnl1l.f11"1 6onee, YeM Ha 10% - 3aMeHl1Te AaTY"1K. 

8.3.3. npoecpKa yKa3aTem:1 AaeneH&UI Macna 

- nposepKy Mat10MeTpoe YAOOHO 1011 

""' ~ ·r ~ib,;},!?,?'x~;);1s 3 ~ ts. - , >-55~ 
PmfWn(l IJ011Nif~f 

PtJIOU flll, 1ftlll/l.W!l//'V 

npOBOA11Tb c nOMOl.l.lbto HecnO)f(HOro 
np11cnoco6neH1.1R. AnR 3TOro noTpe6y
eTcR BbtTOY"1Tb 113 CTan1111n1.1 naryH1.1 ne
pexOAHl1K (p11c. 207). KpoMe roro, He-
06xoA11Mo 11MeTb 11cnpaBHbti:i (3TanoH
Hbti:i) MaHOMeTp co WKanoi:i AO 8 ... 10 
Krc/cM2

• Mo)f(HO, Hanp11Mep, 1.1cnonb30-
BaTb MaHOMeTp OT HO)f(HOro Hacoca 
AnR HaKaYKl.1 Wl1H. YT06br npoeep11Tb 

P11c. 207. nepexoAHHK J\ll!l"f1poeepK11 AarY11- AaTYl1K BMecTe c yKaaaTeneM Aasne-
Koe ASBneH1111 Macna Hl1R Macna, seepH11re AaTY1.1K e nepe-

XOAH"1K, 3aTeM 3anonH1.1Te nepeXOAH11K 
MacnoM 1.1 co6ep11Te cxeMy, np11eeAeHHyto Ha p11c. 208. BeopaY1.1eaR 3TanOHHbti:i 
MaHoMerp s nepexoAH11K 2, cneA1.1Te 3a noKa3aH1.1RM113TanoHHoro1.1 npoeepReMo
ro 3 MaHOMeTpOB. noKa3aH"1R He AOn)f(Hbl OTm1YaTbCR 6onee YeM Ha 5%. Ecn1.1 
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0 

8.3.4. 

M:IClln 

np11 nponOJ)l\0 )\lll'tlAKU llllilf)l.1"1· 
Horo AaRnOIH-111 MllCflfl 11y.>!<ttO B13ep· 
HYTb An 1•t11K u 11epox0At11AK 11 co6parb 
cxeMy p111c, 210. B 1.1cxoAHOM nono
)f(8H1.1111 np11 BKntol.f9HHOM BblKntOYa
Tene 5 KOHTpOnbHaR naMna AOn)f(Ha 
ropeTb. 3aTeM, BBOpaY"1BaR 3TanOH
Hbtl1 MaHOMeTp B nepeXOAH"1K, 3a
MepbTe AaBneH11e, np1.1 KOTOpOM naM
na racHeT. Ero sen1.1Y111Ha AOn)f(Ha 
6btTb s npeAenax 0,2 .0,6 Krc/cM2• 

8.3.5. npoeepKa cmtAOMeTpa 

nposepKa Cn"1AOMeTpa o6nerYa-
9TCR T9M, l.fTO OH "1M90T CYeTYIAK 
npoi;\AeHHoro nyT1.1 3ro no3sonReT 
OblCTpo nposep1.1Tb cn1.1AOMerp, He 
CH"1MaR ero c aBTOMOOl1nR 11 He np1.1-
6eraR K n0Mo~11 AOnonH1.1TenbHblX 
np116opOB "1 YCTpOi:iCTB. n oAnO>Kl1Te 
noA BeAOMbre Koneca HaAe)f(Hbre yno-

ei.111.1 1110;(1a1111111111111 1 11~~11 MM 9, A 

o.:>oo 

2 3 4 !.i 

P11c. 208. CxeMa ripoeep1<11 Aar•111K11 11 yKlt30 
ren11 AaeneH1111 Macna 
1 • 3TAnoHHblM MaHOMerp; 2 - nepexon"~": :J 
pll•:Mb1~ narYHK; 4 - npoeep11eMblM y«UllTCJlt· 
nl04arenb 

a 4 

2 

llfX)ll(!• 

Obi« 

6~ 
~ f \ 
I 1 2 3 5 j 

H~-~r'· 
() 

P11c. 209. CxeMbl npoeep1<11 AA 1111-tKOB Aaene
H1111 Macna 
a • noroMeTpHYecKHX MaHOMlllJ>OH: Ci • HMnynbCHblX 
(3neKTporennOBb1X) MaHOMf)~ JXHi, 

1 - 3TanOHHblH MaHOMOrp. 2 .. nf!µe~OAHMK; 3 . rrpoae· 
pReMblH 11aTYMK; 4 • H~MllPMTOnt.Hbl~ npM6op; {)" BblK· 
nioYarenb; 6 · aKKYMYnH1cip11aR OarapeR 
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PHc. 210. CxeMa npaoepKH AaT'iHKa aeapH.:1-
Horo AaeneHHSI Macna : 
1 . 3TanoHHblH MaHOMOlp, 2. nopoxo.QHHK; 3. opose

PR0MblH .QaTYHK; 4 • KOIHpom.HaR OaMoa; 5. BblKOIO
YaTeOb, 6 · aKKYMYOR1op1111R OarapcR 

pb1, a sei:iy1..1.111e Koneca - eb1sec11re. 
nocne 3roro aanycrnre ge11rarenb 11 
ycraHos11re no cn11g0Merpy CKopocrb 
40 KM/4. 3areM c nOMOl.J.1blO CeKyHg
HOi:i crpenK114acoe aaMepbre speMR 
Me>K,Qy /:lBYMR nl06blM11 noKa3aH11RMIA 
C4eT4111Ka npoi:igeHHoro nyrn. Peanb
HaR CKOpOCTb /:lBl1)f(eHl1R asr0Mo611-
ml a KM/4 6yger pasHa: 

Va=(S2-S,)/t, KM/Li 

rAe. 52 H 5, . no1<aaaHHSI CY8l'-iHKa 8 Ha
Yane H KOHUe aaMepa cooreercreeHHO, KM; 

t • epeMSI M0>KAy noKa3aHHS!MH 5 H 52 
CYBTYHKa, 'i. 

noerop111re nponepKy np111 CKopocrn 80 KM/4. 
CpaeH11sasi a1>1lf111cneHHy10 111 ycraHosneHHYIO no cn11g0Merpy cKopocrn, MO)f(· 

HO onpegen11rb norpE'WHOCTb pa6orb1 cm1i:10Merpa. 

8.3.6. npooepKa aMnepMeTpa H BOnbTMeTpa 

W(\·~~ 2 3 4 ~5 
-"--
1-

PHc. 211. CxeMa 11pcnepKH aMnepMerpa· 
1 . peocra1, 2. Bt.IKfllOYarcob, 3. 3TanoHHblH SMOep

MeTp; 4. oposep11c1.<blM llMrtUpMerp; 5. aKKYMYORTOp· 
HaR OarapeR 

2 3 4 

PHc. 212. CxeMa npoeepKH eonbTMerpa: 
1 . OOTpeOHTeob 3/leKTpHYGCKOM 3•tCprHH, 2 . BblKnl()· 

Yarenb; 3 · :nanottHblH BOObTMOrp; 4 • oposepReMblH 
BOnb TMeTp; 5 • aKKYMYORTOpHa R (j,'JTBpeR 

AMnepMerp, co6pae cxeMy p111c 
211, MO)f(HO npoeep111Tb, He CH11MaR 
C aBTOM06111nR. noKa3aH11R aMnep
Merpa He gon)f(Hbl OTn1114aTbCR 6onee 
4eM Ha 5% or noKa3aH111i:i recrepa. 
AHanor1114Ho ocy1..1.1ecrenRercR npo
eepKa sonbTMerpa c noMOl.J.1blO cxe
Mb1 p11c. 212. 

8.3.7. YcTaHoeKaHaaeT0Mo611-
ne AOnonHHTenbHblX KOHT
POnbHblX np11(5opoe 

,Qrrn KOHrponR aa pa6oroi:i c11cre
Mb1 3neKrpocHa6)f(eHl1R B aBTOM06111-
nRx "MOCKB1114" 111 Vl>K ycTaHosneHbl 
n1160 aMnepMerp, n11160 sonbTMerp. 
nonHylO )f(e l1H¢OpMa411110 0 pa6ore 
reHeparopa 11 aKKyMynRropl;foi:i 6a
rape11 MO)f(HO nony411Tb, ecn111 asro
Mo611n111 ocHacrnrb 060111M11 np11160-
paM11. AMnepMerp a aeroM06111nRx 
"MocKB1114"-2140SL, A3nK-2141,. 

21412 11 Vl>K-2126 MO)f(HO nogKnl04il!Tb Me)f(gy reHeparopoM 11t 6arapeei:i (p111c 
213, a), a BOnbTMerp, nO/:lKnl04111Tb Me)f(gy BblBO/:lOM "15" Bb1Knl04aTenR 3a)f(111-
raH11R 111 "Maccoi:i" (p111c. 213, 6). 
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PHc. 213. CxeMhl noAKfllOY&HHSI aMnepMerpa H eonbTMerpa 
a. 00.QKOIO~CHMG hMnf)pMelpa. 0. 00.QKnlOY&HMO BOObTMerpa 
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PHc. 214. Wryi.jep AJl!l ye I BHOBKilt AaTYHKa AaB
neHl'!SI Macna 

r 

4 i~I I J-,,, 
2 

I 

7 

go6Hbl~ wry1.1ep MO)l(HO 1113rQTOBll1Tb 111 
caMOCTORTenbHO (p111c. 214). B wry-
1.1ep BBOpa4111BatOT WTaTHbl~ gaT4111K 
asap111~Horo gasneH111R Macna 111 go
non H 111ren bHO garY111K gasneH111R 
MM393-A, ycraHasn111saeMbl~ Ha aa
TOM06111nRx BA3-2103 111 -2106. J:\O
nonHll1T0nbHbl~ gaTYll1K Hago coeg111-
Hll1Tb c yKa3areneM ypoBHR ronn111sa 
c noMOlJ.lbtO nepeKnt0YaTenR, KaK no
Ka3aHo Ha p111c. 215. Tenepb yKa3a
renb ypoBHR ronn111sa B nono)l(eH111111 I 
nepeKnt0YarenR 6yger noKa3blBaTb 
yposeHb ronn111sa s 6aKe, a s nono
)l(eH111111 II - gasneH111e Macna, np111YeM 
geneHll19 WKanbl, 0603Ha49HH09 4/4 
6ygeT COOTB9TCTBOBaTb gaBJ19Hll1tO 
Macna 8 Krc/cM2, a geneH111e 1 /2 - .r1as
neH111t0 4 Krc/cM2• 

Ha asroM06111nRx "MocKs1114". 
2140, "MOCKBll14"-412lt18, lt1>K-
21251, lt1>K-2715 - Hao6opor, - ecrb 

PHC. 215. noAJ(fll0'10HH0 AOnonHHTenbHOro A<H- MaHOMeTp, HO orcyrcrsyer KOHT-
'IHKa An11 1<1JMc·pciwt11 11aeneH1<1S1 Macna: ponbHaR naMna aaap111~Horo gasne-
1 • y~aJarenb ypomrn TQ11nHea; 2 · nepeK1110'iaTenb; 3 
• Aonommtem.00,11111<11•1H1<. naeneHH~ Macna: 4. 11ar· Hll1R Macna. Me)l(AY TeM 111M0Tb ee 
~HK ypooHA lOflfMDd )1(0narenbHO, 4T06bl oneparnBHO pe-

arnposaTb Ha B03H111KWYtO He111cnpas
HOCTb B Cll1CTCMO CMa3Kll1. C111rHan1113a~111t0 asap111~Horo gasneHll1R Macna MO)l(
HO BbinonH111Tb CflOAYtOlJ.1111M o6pa3oM Hy)l(HO B3RTb KaKoi1-n11160 .QaTYll1K asa
p111~Horo gasn9Hll1R Macna (M111-A OT aBTOM06111nR rA3-24 111n111 MM120 OT 
asroM06111nR ">K1111yn111") 111 B Kopnyce MacnRHoro cp111nbrpa nog Bb16paHHbl~ .QaT· 
4111K npocsepn111Tb OTBepcrne, a 3aTeM Hape3aTb COOTB9TCTBYtOUIYtO p93b6y 
UarY111K Hago ssepttyTb a aro ornepcrne 111 coeg111H111Tb ero c KOHTponbHO~ naM
no~ croRHOYHoro ropM03a. naMna 3arop111rcR, ecnl-1> gasneH111e Macna B c111c
reMe ynager H111>1<e 0,4 Krc/cM2 . 

nP'1/10>KEHl!1S1 

11 p 11 , 1 11 ~I\ l' 11 11 e I. 

PA3ME~EHVIE nPVl60POB 3JlEKTPOOli0PYA0BAHVISI 
HA ABTOM06VIJ1S'.IX 
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P11c. 216, a, 6. Pa3MeL11eH111e np1116opoe 3neKrpoo6opyA0BaH1<1R A3nK-214 I A3nK·21412: 
a pa3M0lJleHH0 3neKrpoc6opy11oeaHMA AB..irarenA A3nK·21412. 6 . pa3MCUlCf<MO np>tOOpOB 3n8KTpoo6o· 
py11oaaHHA A3nK·21412, coe11HH8HHb1x nepeAHHM lKryroM npoeo11os 
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P11c. 216, B, r. Pa3Me~eH1-1e np1-16opoe sne1<rpoo5opyAoeaH1-1R A3nK-2141, A3nK-21412: 
B - pa3M0Ul9HHe np116opoe 3neKTpoo6QpyAOBaHllR A3nK-2141, C00AllH8HHblX nepeAHllM Jt<ryTOM npoeo

AOB; r - pa3MBUl0Hll0 np116opoe 3MKTpoo6opyAOBaHllA A3nK-2141, -21412, COBAllHBHHblX 3llJIHllM Jt<ryTOM; 
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1• 

l' 

:m 

1 

7 

npHOopoo IJ llOK 1J)(l(l{IOpyA()Ba1n1R A3nK-2141, A3nK-21412: 
f·vr1110Amrn A!)llK 2M I, ·21412, COOAllHSHHblX Jt<ryTOM npoeoAOB KOM

i11111t'lopo11 ll•lil"'llOOOl•pv11onaH11A A3nK-2141, ·21412, coeAHH0HHb1x 
ff, I· 11•:Kyi.1ynmopHRA ~illltJ'IQlt, 2 • pacnpeASn11renb; 3 • craprep; 4 • reHe

M 1tunj)t1il(f)llMJl; ti MC~~pOMJlltlllliblM KnanaH 3nXX; 6 • AaT'lllK·BllHT Kap· 

.~ll!HH!llli~. (l rno•111 OllllllllllltllM c BblCOKOBOnbTHblMll npoBOACIMll, 9. 6nOK 

:i..i11ciililll. 11 · MT'lllll M)M(!p111enATBMnepaTypbl 0xnaJl(AafOU10M Jt<HAKOC™, 

l~lllllilllllM MrlCfNI. 1:1 . llOllllll!IHop OX/la>IQ:l0HllR ABHrarenA; 14 . ACINllK BKnlOYSHllR 
B-Oltlllflllh)flo'I 0Xll11',/illilff @111 lll(ll" 111 (IO~OllOH fl01110p•110flb noeopora, 16. 3ByKOBOM Cllfllan; 17 YKa3a· 
TenL 110DOJ•)Til. 111 !J41jtl. 111 l!llt:l'l(,(Jlllollilll JlO:•tll(:t, 20 • nnaqx>H BHyrpeHHero OC80U10HllR, 21 . AaNllK 

yKa'J.:111~1111 YllOIPlfl IOlllMM ;~ (lf@f•)ll OC!JClllOllll>l OOmJt<H11Ka; 23 - JaAHllM <l>OHapb; 24. <l>OHapb OCBBUl8HllR 
tlOM•:JMIOI 0 'ltJl(,l, :.o .. . IQt.:OQ!'•jl f•JllllOM(tO crn11110, 26 • llblKntO'laTenb CllrHana TOpM0*8HllA; 27. BblKntO'larenb 

3a*llf81illlt, l.'6 KOMOMlltlH!I np~6opou. :!H • BblKJIKl'larenb KOHTPQflbHOM naMnbl CTORHOYHOH CllCTBMbl; 

30 • noJ:ipynonol\ 1101Jo~11K)•i;11tl111.; :11.35 " Hl01Kf110'laren11, 36 • np11Kyp11earenb; 37 · BblKfltO'laTenb nna<1><>Ha 

OCReUJl)!IH" llClllOflOI 0 Rllo~l(/l. :m. nr~vpou OCUCUl(!HllR BBUlBBOrO RUlllKa; 39. nepeKnK>'larenb 3fl8KTPDAB~raTe· 
OR OTOrMron11; 40. OMf.IO:tWlllo, 41 • llLIKnlO'taTenb no111<anoTHOH naMnb1; 42. nOAKanOTHBR naMna; 43 CTBK/10· 

O'lllCTllTem.; 44 • ltllCKlpq\flHl8HJnt. OTOllH llJllR; 45. AB8pHOH BblKnlO'larenb nnaqx>Ha BHyrpetiHero OCBBUlBHHR 
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P11c. 217, a, 6. Pa3MC!J1C\111ll np116opos 3neKrpoo6opyAosaHl1R41BTOM0611nei1 V1>K: 
a pa: 1Me1J1CHl<El reHq~1r('~ 111·J1yMynR""QpHOl:i 5arape1o1 M craprepa: o. pa1Me1J1eti1o1e npHOOpoa aa)l(MraHMR; 
1 KpoHwreHH Kpcnne1<11)1 rcurp1.11opa nepe.1HMH, 2. npoao11 OT oarapeM Ha •Macey·: 3 · cTaprep, 4 • npoao11 OT 
6aTapcM K craprepy. 5 -nmHKll •JJOl'llCHHA OaTapeM, 6- !IKKyMynRTopHaR 5arapeR; 7 • CTRlKK3: 8 • nnaHKa ycraHo
BOYHaR reHeP!ITOpa, 9. fOHCµ<I rop; 10. KpoHWTeHH kpenneHMR reHeparop.i r10pejlHMH, 11 • Karywo<a 3;<J)l(Hf3HMR 
12 . lj8)<TpanbHblH BblCOKOB011btltb•i1 npoaoA: 13 - CBeYa 3all<YraHMR; 14 • CBeYfiOH BblCOKOBOnb'liblH npo6<¥1: 
15 - BblKnlOYaTeJJb 3a)l(lo1f3HMR; lll • riacnJ)eAOllMTenb; 17. <1>apa; 18 . nePE!llHM~ ¢>QHapb. 19. pene BKl]l()'ieHHA 
:3BYKOBOrocwttana: 20' pcne SKnl()•hJHH~ CTel(fl()()MblBaTem1. 21 • ll<fYT npoflOAOB nepeJJHM~. 22. OoKOBOM noaro
PHTenb noaopora. 23 • flOAKanorttaR n<1Mna: 24 • nna¢>0H; 25 - nra¢>0H oceellleHHR oarall<HMKa: 26 • BblKnlOYaTenb 
naMnbl CTORHO'lHoro TOPM03a M ACICPHO•• BblKnlOYaTeia,: 27 -c;iof.apb JaAHMM; 28 • <lJOHapb OCBel!leHMR HOMepHoro 
3HaKd, 29 - ll<rYT npoBOQOe 3a1\HM~. 30 . <IJOHapb 3aAHero XOM, 31 • -BbllllllOYarenb aeapHHHOil CMrHanMJaljMM; 
32 • pene Bbl!<fllOYeHMR csera cpap; 33 • l'inoK npeQoxpaH1o1renel'i. 34 , wrencenhHaA po:ieTKa: 35 - yo<a:iarenb 
noeopora 3aAHMH, 36 • 3ByKOBO~ c1o1rttan; 37 • npepb1eareno yo<a:iareneH noeopora "1>KPn-4: 38. pene rOKa n. 
"1>KPn-4; 39·15noK 6YC· 1 ynpaBneHMR cret<OOOYMCTMTM0M H OMblBaTBneM; 40. KOM6MHaljMR npMOopoB 
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P11c. 217, B, r, A· Pa3MellleH"18 np116opos 3n8KTpooOOPYAOBBHl1l'I llOlOMOC\'1110~ v1>K 
B pa3MBIJIBHH0 CBBTOSblX np1o10opoe aBTOMOOMneil: r • pa3Me1!10HM0 np1o1rlopou .JDlOM00MnA "1>1<·271 
n - pa3M1rn1eHMe np11l5opos ynpasneHMR. KOM011Ha4HM np110opos 
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rl p H JI 0 ii.: C II II e 2. 

XAPAKTEPVICTVIKH 3J1EMEHTOB 311EKTP0060PYAOBAHHSI 
ABTOM06VIJ1Er;1 "MOCKBH'f" H H>K 

lnOnHua 1 XapaKTepMCTMKM IKKyMym1TopHb1x 6aTapeii 

N~N~ 
Ha11Me1101111ttMO napaMCTPa 6CT553M 6CT55A3 

n/n 
1. HOMMH31lbHOO tWl1Pllll\OHM9, B - 12 12 

2 HOMMH31lbH3A OM~O<!Tb npM 20-'laCOBOM pelKMMC 55 55 
pa3pAAKM M 10Mt1Cparype 31l9KTpollHTa +25°C e 
11a-.ane P8llf)Allt\H A·-. 

3. Pa3pAAHOA c11na IOKa npM 20-'laCOBOM pelKMMO 2.75 2,75 
D83DAl1KM A 

4. Pa3pR1111n11 nma TOKa npM craprepHOM pelt<MMO H 255 255 
reMnep,filypc uneKTDOnHra -10•c. A 

5. Hanps1)!1.01tMO e 11a-.ane pa3PAAKM npr1 craprepHoM 8,1 9,0 
DOW.MMtl ( •18•C). B I 

6. BpeM11 pn~1rnAKM np11 craprep110M pe>KMMe (-18°C) 2,5 2,5 
AO K0tt0'Ht0TO H31lPAlKOHMA, MMH 

7. CHna rot\R SllPRAa. A 5,5 2,75 

8. OCiLOM 3;u11-1oaeMoro 3neKrpomna; n 3,8 3,8 

9. raCihpMltll,111 pa3MCpb1, MM' 
. 

AllMttCI 262 242 
WHpMtl(I ' 174 175 
Bt.ICOla 226 210 

10. 06b!JM 0'1 IClflOH, AM3 10,3 8,89 

11 . Macco, Kl " 
' C !Jn(JKTpQllHTOM 21.5 16,5 

6e3 :ineKrUOnMra 17.4 11,5 
12 Macca COMHll()Oo-cypbMAHMCTOro cnnaea M OKMCOOB, 12,5 9,7 

KT 
13. YAenbH8R u11cp1 MR 20--.acoeoro pelKMMa pa3PRAKM, 31.4 41,0 

BT·'llKI 
14. YAenbttaA Stiepnrn np1o1 crapTepHOM (·18°C) peJ1<1o1Me 3,8 5,6 

oa3DRl1KM B 1 •i/Kr 
15. 41o1cno nonmK1o11onbH1>1x/orp1-1uarenbHbtX nnacrMH, wr. 617 716 

16. Bbicora nnacn1tt, MM 119 123 

17. 0AHOCTOpQHHAA nnowanb nnacrnHbl, M2 0,0170 o.oi 11 

18. Tonw1o111a nonolK1o1ronbH01-1 nnacTMHbt, MM 1,7 1,7 

19. Tonw1o111a orp1o1uarenbHOiil nnacTMHbl, MM 1,4 , ,4 
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.Ta6nMllD 2. Xnpat<fvpMoHUtM reHepa1opo1 

l'N" I t \{lllMOllOIWHMO 11\lllUMCH>a l 29.3701 I 11':6~:1~ I fill.3101 

nln 
700 
13 
50 

1250 
(V: 146) 

5 \ l taiJ10111 npaul('mrn flV'VI"'· I 
2250 ?.400 

·-···· (t:32A) (ls35A) 

13600' 

5,0 4T 

150 140 
210 190 

1,32 0.95 
9 9 

0.8 0,71 0,11 

55013 3,5 10,2 46013 470L0,2 

3,7.1.0? :i,uo .~ 

11. I Bi.111p111-111rnrn.111>111 u•"-'"· I 5nB4-60 5n66-50 &J1B4 tiO 

60 50 00 

150 150 150 

5 3 5 

6 6 6 

J:\104-20 BA-20 J:\104·20 

J:\104 20X J:\104-20 J:l104 ·20X 
J:l104-20X 

12. I UlOn<.M: I THn 
M1A 

\ 
ars1A M1A 

pa3MCPl>I, MM 
6x6,5 x16 5x8x18 6><6,5~1B 

c11na Al•nnc111111 npe1n1, re 
250 l60 

13. I EMKOCTb KOll)lCflCR~Of)ll M~·ll 212120°/0 

14. noAUJMnH1o1K1o1 
co crcpoHbt np1mona 6· 160603KC9W1 ~Y1C9 I &fOOX!KlllU.11 

CO CTopoHbl KOllTilKTllbll( liO!IOll 6·180502K1C9W1 &00201Y1C9 G 80502K1C9Ul1 

15 I o~vnl' KU noo6era 11010M06MllA 
125000 
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Ta6n11L.1a 3 XapaKTep11cT11K11 6ecKOHTaKTHblX perynslTopos Hanp11>KeH1111 

N9N~ 
Ha11MeHosaH11e napaMeTpa 5l112A 511128 ~ 

nln 

Ol<OH'laHMB ra6n.4 

Hai.1MeH0BaH110 napaMotpa I CT221 I Cl'117·A I 421 .3708 
n!n 

1. T11n BCTPOeHHblH BCTPOeHHbli'I 
2. Peryn11pyeMoe Hanp11.«cH11e, B 13,7-14,4 13,8-14,3 

B ycnOBllRX: 
reMneparypa, 'C 25 1 25:10 
'!acroTa 0pal11eH1111 sana 3500 4000 
reHeparopa. MllH 1 

TOI( Harpy3Kl1 A 16 16 
3. Peryn11pyeMOO Hanp11lKeH11e, B 13,5-14,8 13,6-14,7 

B A11ana30HO yc110011i1: 
113MBHOHl1R rOMncparypbi, •c -25 ... +70 -25 ... +85 
113MBHOHl1R 'lllCTOlbl spalllBHHR sana 3000-10000 2200-10000 
reHeparopa, M11H·1 

113MBH0tll1A IOKB HarPV3Kl1. A 5-32 5-32 
4. na.QCHllO Hllllpllll<BHllR, B np11 TOKe 1,5 1,5 

B036yltq\Ctll1A l0:3A, ("W" 11 "--") (°W" 11 "--") 
(MOlKAY 11i.mo11aM11) 

06M<)TKa cra10pa: 
•111cno nocno11on:nonbHblX KaryweK 2 3 I 4 

•1>1cno !lllTKOll nocneAOBSTenbHOH 
KUTYUIKll (Kfi)l(l.\0"1) 10 5 I 7 

posM1~pb1 nponona nocneAOBSrenbHOlil I KllryUJl<ll. MM 1,1x5,3 2 Ox5,6 1,5X5,6 

-.11cno nopannont.HblX KaryweK 2 , 
•111cno 011rKOB napannenbHOi1 170 111 

Kmyw1rn I l\H3MOIJI npoBOA8 napannenbHOH 0,6 0.63 

KllT~WK11, MM 
00MOTK3 RKOPll 
•mcno CCKUH~ I 31 

31 31 
CCKUl111 (paJMCpbt 1 (1,65x3,4) 1 (1,81x3.05) 1 (1,8x4.0) 

31 29 20 
1·8 1-8 1o.(l 

10 

11 

5. Maccn K1 0,055 0,055 
HS 1·15 1-16 

. 
Ta 6n11 LI a 4 X11p1111 repHCTHKH CTapTepos 12 

MrC 20 MrC A MrC A 

NVN9 Hn11Mo1101inH110 napaMerpa CT221 CT117-A 421 .3708 
n/n 
1. HOMHHMl>HOO HanPRlKBHHe,B 12 . 12 12 

4 4 4 
7x16x20 8,8x19,2x14 8,8x10,2x14 
0,9·1,1 1,0·1,4 1,0-1.4 

2. HOMllHMl·HOll MOUlHOCTb, KBT 1,3 (1.77) 1,32 (1,8) 1,5 (2,04) 
(n c \ 

3. Hanpnell(lt1110 epal11eH11R (co npasoe npasoe neooe 
CTOPOHbl UJOClOPHll nPHBOAB) 

KnlO'ICHl-IR, B 9 9 9 
Mt.Iii DTflfll!lBtOllleH 34,3 24.4 24.4 

13 

4. Bo36y)l(JtCtmo (06MOTKa) CMBW8HHOB CMBW8HHOB nocneAQBarenb-
HOO illbltOli MOUIHOCTll: 14 

5. np11BOA wecrepHei1 c WCClCpHCH C wecrepHei1 c 
ponHKOBOi1 pon11KOBOi1 ponHKOBOi1 

Myqnoi1 MY<IJTOH My<1Jroi1 
CBOOo,QHOro CBOOoAHOro CBOOoAHOro 

XOAa XOA8 XOAa . 
6. 411cno ayCibCB UJCCTepHH 11 9 11 

np110011a CT3PTCP8 
7. .[ll18MOTP RKOl)A MM 66.9 64,8 65 
8 ,Qn11Ha na1<0TO HKOPR. MM 59,5 65,8 68 
9. KonneKrop: 

THn l.lllnHH,llpll'I. L.111nHHAP11'1. l.111011HAP11'1. 
AllaMeTp, MM 39 37 40 
'!11Cno nnacrnH 31 29 31 

D111 H<l onny 
M 

0.8 0,8 0.94 

tO••HR onna craprepa, 
1570 1700 

l 
1700 

270 280 3Hi 

Pm1<11M xonoc1oro xona: 
HanpR)l(C't!llC' 13 11,5 12.0 I 11.5 
c1-1na TOKO, A 35 85 75 

... acrora op11u101111R unno crnprcpn 5000t500 5000 5000 

Mf!H.1 

PelK111M norumro 10pMO)l(•)l111111. I KpyTRW1111 MOMCllT "" unny 1,4 1.6 1,6 

craprepa. Krc.M I c11na roKa, A 600 500 520 

HanpAl!<eH11e He 6onee. B 6.5 77 7 

Macca craorooa, 1<r 8.5 8,0 ---:;-2 

15. 

16 

17 
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'f ,fl(') 1111 llll 5. X11pmnepHCTHK11 pacnpeAenHreneii 

r-nv I 

Ha11MeHosaH110 nnpaMe1pa P147A 30.3706 47.3706 I 

11i11 

1 '-lCPCAOBaHtte llCKP f Pllfl 90 90 90 
2. 3a3op Me>KAy KOtt!MT!IMll, MM 0,4t0,05 0,4; 0,03 0.45:t0,05 
3. Yron JaMKHyroro COCTOllltllR 50t2,5 55~3 50:t2,3 

KOHTaKTOB, roan. 
4, MaKCl1MalbH<lR 'lilCTOHI Bp.1UIElHllR 6000 6000 5500 
~ ~~;;_,;.HOCO Ill.~ - Hl1R, MllW1 

5. Yrnbt onepelKetHlll 3f1*11raH11R 0-15,5 0-16,5 0-10,5 
UOHTpOOelKHOro llBT<JMaTa, rpaA. (np11 (500-3000) (400-2600) (400-2600) 
'18CTOTe BPllUIOli11A, M11H.1

) 

6. Yrnbt onepoit.m11o111 aalt<11raHHR 0-7,5 0·7 0-12 
saKyyMHoro nnroMara, rp8A. (np11 (420-270) (80·100) (70-150) 
paapelKCllH~,~T .CT) 

7. Macca. Kr 0,85 1,01 0,85 

Ta6n111.1a 8 XapaKTepHCTHKH 3neKrpoo6opyA08BHHll 3KOHOMaH:iepa npHHYAHTenbHoro 

xonocroro XOAB (3nXX) 

N9N9 Ha11MeHoaaH11e 
Snot< 11K11111i.10 OllOKl1 an xx 

n/n 
25 3701 50 3761 

~ Hano11JKeH11e n111aH1111, B 13,5·14,5 13,5·14,5 

2. no1ocOnROMblH TOK, A 04 
~ 

04 

3 'l<iCTOTa apa1UCHl1R K011CH'i8TOf0 1200 1900 

oana AB11rarnn11, np1o1 t<oropoi1 
npo11CXOAl1T BKOIO'ICHl1e KnanaHa, 
M1111'1 - --~--

4. '-lacrora apa1UBHl1R KOnOH'l8TOrO 1600 2100 

aana ABl1ra1enR, np11 KOTOPOH 
npo11CXOAl1T OTKlllO'iOHl1B KnanaHa, 
Ml1H.1 . ~ 

5. KnanaH: 
1902.3741 211~141 

111n 
3f1CKTpOnHeBM8· MC'KlJlOMnr· 

Tl1'1BCKl1M tlHltlblt\ 

Ta6n11ua 6. X1111.1111ep1o1crHKa KaryweK 38>KHraH1o111 

N'N' Htn1MOHODaH11e napaMerpa 6117-A 6115-B 27.3705 
nln 

I 
no1006nneMbtM TOK, A 0,37 0.3J ·~ 

6. M11KOOllOOOKOIO'l8TBl1b 421.3709 ~ . .;-.-~ 

1 nepa11'111a11 oOMorKa: 
.. 

'iHCllO Dl1 l KOO 310 268 198 
AH8MOTn llJ)OOOA8, MM 0,53 0,69 1,12 
conpornnncw10. OM 3,3 1,55 0,45 
11HAYKHl0110Cllo MrH 10,3 74 3,7 

2. Brop1o1-.11iu1 o<lMOTKa: 
'illCOO IHHKOD 23600 20800 16300 
Al18MBlp llJIOCIOJlll, MM 0,071 0.07 0,071 
conpornn1•0Hl't1l, KOM 7,7 6,5 4,5 
HltllYKll<UJllOCTu, MrH 38.3 33 22,0 

3. B1op11'1H00 ttMplllKCHl1e, <':18 ~19 ~25 
KB (np11 n • 1000 Ml1H 1, v = 12 Bl 

4. 1ln111onbttOCTb 11cKpoaoro pa3PRA8, MC 1,2·1,5 <':1,6 <':1,5 
5. 3HCPfl1R HC'.KPOnoro 08301108, MJ:\)K 18·20 18·20 40-50 

Ta6n111.rn 7. XapaK1ep11cTHKH cee-.eii 3a>KHraHHR 

TaOn111.1n 9. naMnbt, npHMeH11eMbl8 B CB8TOBblX np116opax 
-· 

... ~ 

Ha11MeHosaH11e 
MOABl1b 8BTOM001111R 

N•N9 "MOCKBl1'1· "MOCKBl1'i· 
---

.. MBCTB yCT8HOBKl1 
A3nK·2141 . 

n/n naMnbt 2140" 4121113" ·21412 

"MOCKBl1'i· lil>K-21251, 111>K·212Cl 

2140SL" ·2715 ·-
1. <t>11pa A12·45+40 A12-45+40 AKr12·60+55 

2. ncpen1111i.i vKa3a1enb noaooora A12·21·3 A12·21·3 A12·21·3 

3. nopcni111;, ra6ao11r11bti.i dloHaob A12·5 A12-5 A12·4 

4. 60Kooo11 noe1op111enb A12-4 A12 .. I 

noaoporn 
5. 3am111l1 VKn3a1enb noaooora A12-21·3 A12·21·3 A12·21·3 

6. 3anH11i.i rcitinr.11 rni.1i.i dlQHaOb A12-5 A12·5 AC12·5 

7 Cron-c11r11an A12·21·3 A12·21·3 A12·21·3 

8. <DOHapb OCDOIUOHl1R HOMCpHoro A12·5 A12·5 AC12·5 

N"N9 
Ha1o1MOHODaH1o1e napaMerpa A17llB·10 A20ll1 n/n 

3HaKa 
9. <l>oHapb c1-1m111111~a1.11o111 JQAHcro A12·21·3 A12·21·3 A12·21·3 

1. Marnp1o1an 113on11ropa X11nyM11H X11nyM11H 
XOA8 

10. npoT11BOTyM.1Httt.111 CllOT - - AKn2·55 (¢apn), 
A12-21·3 lmott111>b) 

2. Kan11nbHOO •111cno 17 20 11. nnaQ>oH aHyTpe1111cro AC12·5 AC12·5 AC12·5 

3 jln11Ha pe3b00BOM 'tiJCn1 KOpnyca,MM 19 19 

4 Pa3Mep wec111rpa11111o1Ka "nOA KntO'i", MM 20,8 20,8 

OCBBIUBHl1R canoHa 
12 noAKBllOTHbli.i clXlltB b A12·8 A12·5 A12·10 

13. Ocee1UeH11e ae1Ueaoro R11111~a - - AC12·5 

14. Ocae1UeH11e 6araJKH11Ka A12·1,5 A12-4 AC12·5 

15. Ocae1UeH11e np116opoa A12·1 A12·1 AMH12·3, 
A 12·1,2 

5. lilcKpoaoii npoMeJKyTOK, MM 0,7-0,85 0,8·0,95 
16 KoHrponbHaR naMna A12·1,5 AMH12·3, A12·1.2 

KOM611Ha1.11111 no110oooa A12·1,5 
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T110n111111 10 XapoKrepMCTMKM naMn ceerocMrHanbHblX npM6opoe ---····· .-
N''N" 

HllHMOHoBaHHO napaMe1pa 11111 A12-21-3 A12-5 AC12-5 
1 HanpR>KOHHe, B 12 12 12 2 MOU1HOCTb, Br 21 5 5 3. Cseroeoii noroi< tlM 460 50 45 4. CeeroeaR oriia•m. llMIBr 18,4 10,0 9,0 

Ta6nH1..1a 11 XapaKrep1-1crMKM 3BYKOBblX CMrHanos 
INPN9 

TexHw-1ec~.Ho xn1111KrepHCTHKM C308 C309 
nln 
1. HoMHHanbHOO 11,111pR>KOHHe, B 12 12 2. norpe6nROM1>1i1 lOK, A 

7,6 7,6 3. YpoeeHb 3Dy1<00010 AaeneHMR Ha 105-118 105-118 paccromnrn_2M, n6 
4. 0CHODti8fl 'IMlOT8 3BY'l8HHR, r1..1 400-430 480-510 5. KOHCTPYIO~l!lll.10 OCOOOHHOCTH PYnOPHblii PYnOPHbli1 

Ta6nH1..1a 12 XnpaKrepMCTMKM aneKTPOABMrareneii 
WN° 

HaHMOtt<11JaH1-1e napaMerpa n/n 

1. HOMHHlllli.1100 HanpR)l(OHHe, B 

2 HoM1<1ttnni,11a11 MOll1HOCTb, Br 

3. norpo6n11t~MLIM TOK, A 

4. Bpa111at01111<1~ MOMOHT, KrC-CM 
5, Yacr01 a BP.,1ll1Qttl'1R RKopR, MHH 1 

6. Hanpan11eHHO orall1eHHR 

7. AKTHBHaR MHHa RKOpR, MM 

8. HapyJKHLli-! jJ1'18MBTp RKOpR, MM 

9. .0H8MOTp KOnncKTopa, MM 

10. YHcno na30B RKOpR 

11. War no na3aM RKOPR 

12. .OHaMerp npoeona o6MOTKH 
RKOOR, MM 

13. YHcno BHTKOB CeKLIHH 
{OOMOTKM) RKOpR 

14. Macca, Kr 

• n · nesoe: 
.. n. npaeoe 

M8218 

12 

25 

5,3 

0,795 

3000 

fl' 

14 

38,9 

9,1 

11 

5 

0,63 

19 

1,3 

214 

evAe'fl t tl-.0 :\- ~~, '11 

M8255 

12 

20 

4,5 

0,83 

3000 

fl' 

17,7 

41,2 

17,1 

10 

4 

0,45 

24 

0,80 

M8272 

12 

110 

14 

4,1 

• 2600 

n" 

22,1 

92,4 

~ 29,5 

20 

4 

0,71 

19 

2,5 

A12-4 A12-10 

x MCTMKM MOTOpeAyKTopoB O'IMCTMTeneii r N•N9 TexHH'leCKHe Mo1openy1nopb1 O'IHCrnreneii 

12 12 
4 10 

50 125 
10,0 12,5 

nln xapaKTBpHCTHKH 
MJ14"A' 17.3730 

1. HOMHHanbHOe HanPR>KOHHe, B 12 12 
2. HOMHHBnbH8R MO!JjHOCTb Ha eanv, BT 15 10 
3 YHcno l1BOHHblX XOAOB eana B 1 MHH, 30·45150 35-40/55-70· 
4. MaKCHM811bHblii 3<1l¢0KTHBHblii MOMBHT H8 eany 0,25 0,4 

OOAVKT008, KrC·M ,, . , 

203721 
5., norbe6nRBMblH TOK, A (npH MOMBHTB 0, 1 KrC·M) 4.2 3,5/5' 

6 nvcKOBOii MOMOHT, KrC·M 2,5 .. 
12 7 Macca, Kr 1,3 t! 

5,0 
105-118 

390-420 
XaoaKTepMCTMKM aneKrpoMarHMTHblX pene 

6e3pyno0Hblii IN•N° HaHMeHoeaH1<1e 111 ,3747 
n/n napaMerpa PC701 PC527 PC528 112.3747 

113.3147 
1. HOMHH8nbHOe HanoR>KBHHB, B 12 12 12 12 
2. HanoR>KOH1<1e coa6aTb1BaH1<1R, B 4,9-5,7 9 7 HO 0011110 8 

51.3730 3, HanoR)l(OHl'le omvcKaHHR, B 0,2-1,5 - - 15·5,5 

12 
4. TOK HaroY3Kl'1, A 1 20 20 20/30' 
5. ConporneneH1<1e o6MOTKH, OM 29t2 59 25 85!8,5 

90 

15 

2,85 

• B 3H3M9Harene TOK Harpy3KH WlA BTOpoH napbl KOHiaKTOB, ecnM OHa eCTb 

2\ 4·.? A9Al '4TA 49,. \, 
3000 

n·· 

23 

37,6 
I 

"f 

14,75 

5 

2 

0,35 
<p 

128 

1,3 
W'>, 
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