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MPEANCNOBMUE

B cBsism c GypHBIM pasBUTHEM 3JEeKTPHUECKHX ceTel IIO-
TpeboBaocs GosiblIOe KOJHYECTBO YCTPOHCTB peseiinofi 3a-
IIHTHl W NpeXJe BCEro 3allUThl BO3AYNIHHIX JIMHHE 3JeKTpo-
nepenaun (BJI). ¥Yno6cTBo sKcmiyaTaund H 3KOHOMHUYECKHE
CO06paKeHHs] MOTPe6OBaNH BHIIYCKA TAaKHX YCTPOHCTB 3alii-
Thl, KOTOPBIE OTVIHYAJMHCh Obl KOMNAKTHOCTBIO M YHHBEPCAJb-
HOCTBIO IIPH BBICOKHX TEXHHYECKHX XapaKTepHUCTHKax. Mmenno
6narosapsi TakKuM CBOMCTBAM KOMOMHHPOBaHHbIE NaHENH 3a-
muret tunos  II13-1636-67/1 u 3I13-1636-67/2 MOJYUHJIH
IMHPOKOE pacCnpOCTPaHEHHE, H XOTs B HacTosllee BpeMs Haya-
TO BHeJpeHHe 6OJiee COBeDIUEGHHBIX YCTPOHACTB Ha HOBOH 3Je-
MeHTHOH 0ase, ykasaHHBle MAaHeNH eUle JOJATOe BpeMs GyAyT
OCTaBaThCs HaHOOJee PACNPOCTPAHEHHBIM THIOM 3alUTHI
BJI 110—220 xB.

Bumecre ¢ Tem B suTepaType Her matepuasoB, KpoMe sa-
BOJICKHX, NOAPOOHO ONHCBHIBAIOLIMX 3TH IaHeJaH, 0COGEHHOCTH
HX 3KCINIyaTallHH, IIO3TOMY Hacrosllas KHHIa, B KOTODOH
yuTeHbl OCHOBHble HODMATHBHblE W 3aBOJACKHE MAaTePHaJHl IO
A4HHOMY BONPOCY, & TaKXKe NPaKTHYECKHH ONBIT 3KCILIyaTa-
U{Y TNaHeJH OTAEJbHBIMH HEPTOCHCTEMAMH, OKAaJKercsl II0-
JIe3HOH.

B KHury He BK/IIOYEH psij BOIPOCOB, KOTOPHlE aju GH
BO3MOXKHOCTh NEPCOHATy IMOJYYHUTb HCUEPIBIBAIOHIME CBefe-
HHA O BCeX 3JeMeHTaX IlaHeJM H O BCeX BapHaHTaxX ee
ucnosabsoBanus. ITosToMy ciexyer HMeTb B BHAY, YTO KHHra
paccuMTaHa Ha YHTaTeJNs, yX&Ke HMEIOIIEro HEKOTOPHIH OINBIT
B JKCIIyaTallHH YCTPOHCTB peJieHHOH 3aIuuThl. BMecTe ¢ TeM
AJIsT BOCHOJIHEHHsI HMeWUXcsH NpPo0GeJoB MpHBeAeH 3HauH-
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TeNbHDBI CIHCOK JUTepaTyphl, O3HAKOMJIEHHE C KOTODOH IO-
3BOJUT HOBHIM paGOTHHKAM OBICTpee OCBOHTbL DacCMartpHBae-
Mble yCTpPOHCTBA.

B KHHTe MCHOJL30BAHBI HOBLIE, €llle He COBCEM IIPUBBHIUHBIE
0603HaUeHUs TTO3HIIHOHHEIX 3J1€MEeHTOB B 3JIEKTPHUYECKHX CXe-
max. Jlasi obJerueHusi NOJMb30BAaHHS MMM B TPUJIOXK. 4 NPH-
BeJleHO COMOCTABJIEHHe HOBBIX M TPaAUIHOHHBIX 0003HAUEHHH.
B KHuIe J4aHO 3HAUMTENbHOE KOJHUECTBO COKpalleHu#, anda-
BUTHBHIH TepeueHb KOTOPHIX NPHBEJEH B TPHAOK. 3.

ABTOop  BHipaxaer TIyGokyw — 6/arofapHOCTb — HHXK.
U. P. Tay6ecy, a Takxe penakropy T. H. [lopoaHoBo# u vpe-
Hensenty B. B. OBYUHHHHKOBY 3a psii IeHHHIX 3aMeuaHHu R
GOJbIIYI0 NOMOIIbL NMPH IIOJrOTOBKE PYKONHCH.

Toxenanusi 1 3aMedyaHdss npocbba HanpasJsTh MO aape-
cy: 113114, Mocksa, M-114, HlmosoBas Ha6., 10, SHepro-

aTOMH37aT.
Aearop

fnasanepsas

NPUHLUMIBI RENCTBUSA U YCTPOUCTBO 3ALLMTLI

1. HASHAYEHUE U COCTABHbIE YACTH 3ALLMTHI

Kom6unupoBannele nanenu damute tanos DI13-1636-67/1
a II13-1636-67/2 npeanasHayeHbl AJis1 HCHOJIb30BAHHS B Ka-
YyeCTBe OCHOBHOH M Pe3ePBHOH HJH TOJLKO pe3epBHOI 3alu-
TBl OJMHOYHBIX M napaJ/iienbrbix BJI 110—220 kB ¢ aBycro-
POHHHM M OJHOCTOPOHHUM IMTaHHEM, C OTHAfKaMH H 6e3
oTHaeK. B nepBoM cayuae, Korja namesb SBJSETCS eIHH-
CTBeHHOH 3amuToil BJI, ona pgoskHa HajexxHO 3allHIIATH
BJI or Becex BuuoB Koporkux 3saMbikauuit (K3), a Takxke
OCYHIECTB/ISATh (PYHKLIHIO LaJIbHETO pe3epBHpOBaHUS, T. €. cpa-
6areiBaTh IpH K3 Ha CMeXHOM yuacTKe ceTH B CJAyuae OTKa-
3a 3aIUMTH HJIM BHIKJIOUYATes 3TOTO yuacTka. Bo BTOpOM
clyyae, KOrja IaHeJdb YCTaHABJHBAeTCsl B JONOJHEHHE
K OCHOBHOH OnicTpoieficTBylomied 3aumte BJI, oma moJzKHa
BHIMOJHATL (QYHKUHMH NAJBHErO, & TakXKe GJAHKHErO pe3epBH-
poBaHudA, T. e. cpabarteiBath npd K3 ua sammuutaemon BJI
IIPH OTKa3e MJH PeMOHTEe OCHOBHOH 3amuTh. Ecau B 0co6BIX
clyyadx, HanpuMep Ha KOPOTKHUX napaJsiensubsix BJI, ycra-
HaBapBaloTca Ase OblcTponeficTByomue 3amute, I13-1636
HJOJIKHA obecneunBaTh TOJbKO (DYHKUHWU HaJbHEro pe3epBUPO-
BaHMUS.

W3 ropa B rox nanean 3I113-1636 nojsepraiuch MOAEpPHH-
3alHH, TIOCJAENHAA H3 KOTOPBIX, BBIHOJIHEHHAST 3aBOJIOM IO
paspaboTke MHCTUTYTa «DHEPTOCETLHPOEKT» B Kouine 70-x ro-
JIOB, CYIIECTBEHHO H3MEHHJAA CXeMy H PSS Y3J0B I[aHesH.
Hanb6oJiee npaBuAbHEIM 6bLT0 GBI MOJAPOGHO PACCMOTPETH CXe-
MBl MaHeJH JO H MOCJde 3TOH MOoJAepHU3alHH, OJAHAKO OrpaHH-
uyeHHBIH 06beM paboThl He NO3BOJsIET 3TOTO chedath. [lostomy
Aajnee OyAyT KPaTKO ONHCAHB OOLIHe NPHHOUNB IHaHeJed
DI13-1636, oTMeueHbl OCHOBHBIE OTJHYHS MOIEPHH3HPOBAHHO-
ro Bapuanta (najnee DI13-1636m) ot mepBoHAuaJbHOrO (na-
gee IDI13-1636n), a Bce NpHHIHMNHAJBHBEIE CXeMbl W NOAPOG-
HOe OnHCaHHe Y3J0oB OyayT JNaHbl ToabKo mifg II13-1636m,
MOCKOJIbKY 3Ta 3all[HTa HauMeHee OCBelleHA B JIHTEparype.

[Tanenn samute ofenXx MOAHGHKALUI BKJIOUAIOT B CeOs:

1) nasa samursl o1 Mexnydasubix K3 — TpexcryneHuaTyio
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JUCTAaHUHOHHYI 3amuty ([3), IBe CTYINEHH pasMelleHHl
I KoMmmiekre tuna J3-2, TpeTbsa — B KoMIiekTe tuna KPC-1,
¢ 6I0KUPOBKOH npH KavaHuAx (kommgext tuna KPB-125 uan
KPB-126) u aByxpesefinylo TOKOBYIO OTCEUKYy (KOMIJEKT
Tuna K3-9);

2) s 3aliuTel 0T K3 Ha 3eMJII0 — YeTHPEXCTyNeHUATYIO
TOKOBYIO 3allUHTy HyJeBod mnocaegosatensHoctd (T3HII),
i manean II13-1636n Bce cryneHH pasMellleHH B KOMILIEKTe
mmna K3-10, B maweau II13-1636M B sTOM KOMIJeKTe pas-
MenleHbl TOJIBKO TPH CTYINEHH, a ueTBepTasi — BHe KOMILJIEK-
"0B;

3) AJs KOHTPOJsSI Hamauuyusi ToKa mo BJI B cxeme yCTpoi-
‘TBa pe3epBHPOBAHUA OTKasa BHIKIHOuatened (YPOB) — nsa
bente roka tumna PT-40/P.

Brenpenne B 3Kcnayarauuio nadedefi SI13-1636 mado
*ylleCTBEHHBIH 3KOHOMHYecKu# sddekr. Ecau paubie I3 u
[3HIT pasMemaJuch Ha moJayTopa nareasx, 1o B DI13-1636
9HM CTaJH pasMellaTbCs Ha OJHOH, Y4TO [aJ0 COOTBETCTBYIO-
1Yo 3KOHOMHIO MeTaJlja, a TakXe MeCTa Ha LIUTe yhnpaBJe-
1451 H, CJEA0BATENbHO, YMeHblIeHHe PAaCX0J0B Ha CTPOUTEb-
{yI0 4acTb LIUTA. YHHBEPCAJBHOCTb HCIOJHEHHSI CXEeMHBl Ila-
1e1H TO3BOJHJA NIOUTH BCErja NPHUMEHSITh aHeJb 6e3 J0M0JI-
iHTETbHBIX PEKOHCTPYKLHH, UTO [ANO 3KOHOMHIO 3aTpar Ha
1POEKTHPOBAHME M MOHTAXK YCTPOHCTB peJielHOR 3allUTH.
Paspnenensie B nmageasx D[I3-1636M eauHO#l 3amuThl HA ABA
1€3aBHCHMBIX KOMIIJIEKCa 0GeCHeuHso HX B3aUMHOE De3ePBH-
J0BaHHE, UYTO AaJd0 3aMETHOe yMeHblleHHe yiiepfa, BO3HH-
KaIolIero B CJAyvyae OTKa3a OJHOTO M3 3THX KOMIJIEKCOB, KOTaa
1aneap DI13-1636m sABAsferca eAMHCTBeHHOH 3amutoit BJI.

2. AUCTAHLLIMOHHAS 3ALLMUTA

B cerax caoxHON KoH}Hrypauuu ans 3alwutel BJI ot
mexaydasneix K3 ucnoasnsyercd sauiura, KoTopas H3MepsieT
noJiHoe comnporuBjerue BJI oT Mecra NOAKAIOUEHHSA H3MEpH-
TefbHBIX TpaucdopMaropor Haupsixkenus (TH) nxo Mecra
K3. ITockoabpKy 3TO COIPOTHBJEHHE HPOIOPIHOHAJBLHO pac-
crosiHuio (AucraHuuu) Ao Mecra K3, 3amura HassaHa JH-
cTaHIMOHHOU. XOT# OHAa CJOXKHee NPOCTHIX TOKOBBIX 3allHT,
HO ofJajaeT BayKHBIMH NDeHMYIIeCTBAMH: BO-NIEPBHIX, 30HA
JefdcTBUS 3aIUTHl HE M3MEHSEeTCS NPH H3MCHEHHH B LIMPOKHX
npenesax ypoBus TOKOB K3, T. e. mpH H3MEHEHUH peKHMAa
paboTbl CeTH, BO-BTOPHIX, 3aliyuTa o0/JafaeT HANPaBAeHHOCTHIO
Jaeficteusi. duast oGeciiedenust cejdektuBHOCTH AeficrBua 3
cMexXHbix BJI Bpems HX [eHCTBHfA BBINOJHSIOT 3aBUCHMBIM
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oT paccroanus o Mmecra K3: uem paaslie K3, Tem Gosblue
BpeMsl cpabaThiBaHHs. BBIIOJNHUTH TaKyl0 3aBHCHMOCTB JH-
HeliHOH 3aTpPyNHHTENbHO, NMOTOMY ee BHINOJHAIT CTyHeHua-
To#i: Bce K3 B mpenenax I 3onpl, Gauxaledl x Mecry ycra-
HOBKH 3allUTH], OTKJIOYAIOTCS ¢ MUHHMaJbHBIM BpeMeHeM,
Bce K3 B npemenax caeayiomedt, [I 30HB oOTKIIOUaKTCA
¢ 66abiium BpemeneM, K3 B npemenax nocnenseft, 111 sonb,
OTKJIIOUAIOTCS ¢ HAUGOJBIIUM BpeMEHEM.

ITporotunom O3 namenn I13-1636 spasiercs O3, BH-
noJiHeHHass Ha mnaseasx tuna I13-2/1 u [13-2/2, npuHHUIHDH
jgedcTBust B 00beM TEXHHYECKOTO OOCAYXKHBAHHA KOTOPHIX
usJjoxkens B [1, 2]. B nannom naparpade OyAyT pacCMOTpeHB
uaMeputeabtble oprausl 3. Jlornueckyio uacts yaoGHee pac-
CMOTPETh IIPH ONHCAHUH JOTHYECKOH 4acTu Bcell maHeau (CM.
§ 7,9, 10).

Pene conporusienus. Bosaywseie Juuuu 110—220 xB
UMET CONPOTHBJEHHE AKTHBHO-HHAYKTHBHOTO  Xapakrepa
(emkocth BJI 06bBYHO yuuMTHIBaIOT NPH Hanpskennu 330 xB
U BHIIIE), TIOTOMY COIPOTHBJEHHE OT MeCTa YCTaHOBKH 3a-
nuthl o Mecra K3, oGosnauaemoe Zy, NpencTaBisercd

B KOMIIJIEKCHOH IJIOCKOCTH (PHC. 1) BEKTOPOM, pPacHOJIOXKEH-
HBIM TIOJ YIJIOM ¢ (Yros JHHHH) K OCH BeHIECTBEHHBIX UH-
cen (akTuBHBIX conporusienuil). Jna uamepenust Zx UCHOJb-

syorest peje conporusienus (PC), K KOTOpbIM IHOABOAATCA
nanpsxenne Upy or TH B Mecre mopkmwouenuss BJI k mmnam

noacradunn  (IIC) m Tok Ips OT TpaHCchOpMaTOPOB TOKA

(TT), BrmouenHHX B 3amuiiaeMyio BJI. CoorHollicHie MeX Y
IePBHYHLIME ¥ BTOPHYHBIMH BEJHYHHAMH omnpejessieTcst Gop-
MyJaMu

gp,B = l_]p,n/KU H {p,n :_[p,n/KI’
rae Upgs, Ips— BropuuHble HanpsizxeHue u 10K; Upy, Ipn—

nepBHUHble Hanpsikenue u ToK; Ky u K; — koaddunuenrtot
rpanctopmanun TH u TT.

B nocaepyiomeM ONHCAHHM [AJsT YOPOIIGHHS 3amuceit
MoXHO IpuusTE Ky m K; paBHBIMH eaunuue, torga Up,=

=Upn=Up u Ips=Ipn=1I,, a ornomenne Up/lp,=2Z,, nasp-

BaeMoe conmpotusienneM Ha 3axumax PC, paBno Z.
Conporusnenue Z, Ha rpanu cpabatbiBaHds oGo3Hauaer-

e Zep. Hrobp PC nmapexuo uyBcTBOBaso K3 Ha samuiiae-

mo#t BJI, Ho He pearnpoBato Ha K3 «3a cnuHo#i», o067acTb
7



MOJIHEIX CONPOTHBJEHHHA, B KOTOPHX cpabateiBaer PC, noskHa
¢ onpefeNeHHBIM 3anacoM Ha NOTPellHOCTH NPH pacyere Ia-
pamerpoB BJI, Tokos K3, Ha BausAHHE AYTH H T. J. OXBATHI-
BaTb HAuGOJBLIHH BEeKTOP Zx B Iipeieiax 3aUlHIIaeMOH 30HBI

(zamrrpuxoBaio Ha puc. 1). I'panuuna oGaacreit cpabarbiBa-
HHS H HecpabaTHIBAHHS HAa3bIBAeTCS XapaKTePHCTHKOH cpa-
6ateiBanus PC

FX), Puc. 1. Conporusnenne BJI no

Mecia K3 u xapakrepHCTHKH
cpabarnBanuss PC B gomnaekc-
HOH MJIOCKOCTH

Puc. 2. Cxema cpaBHeHust MOAY-

(+R) Jefl 3JIeKTPHYECKHX BeJHYUH
R27
, ol oy
[AY4
R4 #15 [] j& %,

Oco60 ciaeayeT OCTAHOBHTHCA Ha BJMSHHH [YTH, BO3HH-
kaomeil npu K3. MsBecTHO, uTO CONPOTHBJECHHE AYTH HOCHT
AKTHBHBIl XapakTep, [03TOMY BeKTOD COMPOTHBJEHHS JAyrH
R, ompenessieMbli KaK 4aCTHOe OT AeJICHHS HANPsXeHus Ha

nyre Ha Tok B Mecte K3, coBnajaer 1o HanpasJ/eHAIO C STHM
TokoM. Ecam 1ok B Mecte K3 coBmagaer mo HampaBJeHHIO
¢ TOKOM, MPOTEKAlOIUM uepe3 3alluTy (YTO XapakKTepHO AJs
TYHNHMKOBBIX K cJa00 HAarpykeHHBIX BJI), Bexrop R, nampas-

JeH TNapaj/elbHO OCH afCHHCC KOMILJIEKCHOH MJIOCKOCTH,
B KOTOpPOHl NpeACTaB/jeHAa XapaKTepHCTHKA paccMaTpuBacMOH
3amuThl (CM. puc. 1), eC/in He COBIAJAeT, TO HaNpasJCH MOA
HEKOTOPLIM yIVioM K 3Toi ocd. B sofom cilydac KOHCL BeK-
TOpa pesyJbTHPYIOLIEro CONPOTHBJEHHS HA 3aXKHMaX PC wo-
JeT OKasaTbesl 3a mnpegenamm obaacrn cpabartmBanus PC,
eciu ee BHOMDATh Ge3 HajJexamux 3anacoB. OLEHHTS BIHS-
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HHE JYTd NPH pacyeraX MOXKHO HCXOJSl U3 NPHOJIHIKEHHOrO
ONpe/le/IeHNs] NaJieHus HanpsKeHHs Ha Ayre nopsaka 1 kB
Ha Kaxaeil Merp ayru. Ecau npunste, uro npu K3 ayra mo-
XKeT pasAyThCst NO BeJIMYHHE, B 2—3 pasa npeBHINaloOmet
paccrosinue Mexny ¢dazamMmu BJI, MOXKHO AJsl KaXKHOro KOH-
KDETHOTO CJyyasi PaCCYUTaTb CONMPOTHBJIEHHE nyrd. AHanus
TOKa3bIBACT, UTO NPH MaJbiX Zyx H OTHOCHTENBHO MaJblX yPOB-
HAX TOKOB K3 BJMSIHME NepeXOLHOr0 CONPOTHBJIEHHS OYTH
MOKET OBITb 3HAUMTEJAbHLIM H TpeGyer ydera nmpH pacuere
yCTaBOK.

Cxema PC mosiyuaercss {OCTaTOUHO NPOCTOH, eCaM Xapak-
TEPHCTHKY CpalaThiBaHMsl BHINOJHHTE B BHAE OKPYKHOCTH
(cM. puc. 1), WCIONB30BaB [Jisi 3TOTO NPHHLUHUN CPABHEHHS
aOCOJIIOTHBIX 3HAYEHHH J[BYX 3JIEKTPHYECKHX BeJuunH [3].
Cxema cpaBHenust B paccMaTpuBaeMoM PC (kommnexra J13-2)
npuBeneHa Ha puc. 2. Iaas ynobGcTBa aHaiH3a 3aBOACKHUX
CXeM BCeé YCIOBHBHIe O0O3HAYEHHS 3TOTO H HOCAELYIOIIEro
PUCYHKOB LaHBl, KaK B NPHHIHOHMAJbHBIX 3aBOJNCKHMX CXeMaXx.
Mexay IONOKHTENbHEIME NOJMIOCAMH BBINPSIMHTENbHEIX MO-
crop VSI, VS2 prawuern nyab-unauxkatop (HH), cpabatw-
BAIOUINI NPM IpPeBHIUEHAN HaNpsixKeHusi Ha RI4 Ham nanps-
)kenueMm Ha R15. Ilpene6perasi nmajieHUeM HAaNpPsKEHHS Ha pe-
sucropax R13 u R27 u noaaras yysctBuTenbHOCT, HU BechbMa
BHICOKOH, TOJNyuaeMm YycjoBHe cpabatoiBamust HHM, a cae-
JoBarteqbHo, 1 PC B Buae

|Ui| = Us], (1y
rae U),-— HanpsixeHue, HefiCTBYyIOllee B CTOPOHY cpabaThi-
Banus; Up-— HanpsiokeHne, NefCTByIOIee B CTOPOHY TOPMO-

JKEHHsI.
Hasa cxemsr manpasaensoro PC Bektopnt U; u U ¢op-

MupyloTes H3 noxsoauMbix K PC pekropos manpsikenns Up
u ToKa [p B COOTBeTCTBHH C opmyaamu

Ui=nuly; (2)
Ur=nyUp—mil, (3)

OTKyJla ycJjoBhe cpabGarmBaHusi HH BoipasutTcs B Buje
|nido| = [noUp—nip], (4)
npuueM B ¢opmynax (2)—(4) ny— KOMIJIEKCHBIH KO3(DH-
HHEHT MPONOPUHOHAJBHOCTH MeXAy HampskenueM Up u Ha-
npsikenneM U mpu Toke [p==0; 7;— KOMIJIeKCHBIH KO03¢-
9



(HUUHEHT MPONOPUHOHAJBHOCTH MeXAYy TOKOM I, n wHanps-
xenuamu U, u U, npn nanpsikenun Up=0.

Boipaxenne (4) MOXKHO NPEACTABUTh TeOMETPHUECKH. ITo-
CKOJIbKY HAC HMHTepecyeT B3aHMHOE pachosIoXKeHHe BEKTOPOB,
OJMH M3 HHX MOMKHO DACIOJIOXKHTH NPOM3BOJbHO. PacrnoJaras
BeKTOp [p BAOSH oCH abCUHCC KOMIJIEKCHOH IJIOCKOCTH, T. €.

In=1I,e°°, MB 10Jyd4aeM YAOOHYI0 BO3MOKHOCTb OIHHMH
H TeMH e BEeKTODaMH, TOJbKO B Pa3HBIX MaciiTabax, OTO-

W

E
<k
Yy N
8
\
\
Dyl \

+1
Puc. 3 XapaxrepucTnra cpalaThiBAHHS HANDPABICHHOrO PC

OpaxaTh KaK BEKTOPH! Hanpsi:KeHu#, Tak _H BEKTODHI CoIpo-
cupsenuil. JLas  moJiyueHust TpeGyeMoOH XapaKTepPHCTHKH
cpabaThiBaHHsl CJIe[lyeT 3a1aThCsi KOMIICKCHBIM K03ddunu-
eHTOM H; BHUAa ne/®, rjae =@, Torga NOJYidM BEKTOp

0A==U,=n;l, (puc. 3). OueBHJHO, TeOMETPUUECKUM MECTOM
"r—oqex—nnogxgcm, B KOTOPOM BHIOJHAeTCs: paBeHcTBO |Ui|==
=|U,|, aBasileTci OKPYXKHOCTb C UEHTPOM B TOUKE A. Tlo-
CKOJ;:KY papuyc Us, NPOBEAEHHBI B JI00YI0 TOUKY OKPYXK-

HOCTH, Hampumep B, HoJiXkeH B COOTBETCTBHM C (3) A6§1Tb
pasen pasuocti nyUp—nilp, BEKTODP 0B pasen nyUp (AB=

—0B—0A). Cnexyer 3aiaTb KOMIUIEKCHBIH Koahduuent
ny B_-BI/IITe— ny=nye'°, Torga Hampabjenusi Bektopos 0B u
?Jp cosnana?o*r. Ecin Beanumsnl Ul Us, nyUp, paspenuth
Ha TOK I,, mojydaeM Te Ke COOTHOIIEHHS, HO YXe B BHIE
10

COUPOTUBJIEHHH, a UMeHHO: UA=n; (pasMepHOCTH CONPOTHB-
aenus), 0B=nyZy, AB=nyZy—n;, 1 OKDPYKHOCTb C pajiHy-

com AB saBisileTcsl XapaKTepUCTHKOH cpalaTmBanua PC, 3a-
BHCANIEH He OT abcoqIoTHEIX 3HaueHu# Up u Ip, HO TOJBKO

oT X coorHoweHMs. Torga BeipaxeHue (4) NpPHHHMAaeT BUJ

|| = |nvZy—ni], (4a)
a Ha rpany cpabatelBaHus
ol =nvZep—nil. (46)

3aMeTuM, UYTO INIPH pacnojoxenud BekTopoB 0A u AB

Ha OJHOH NPAMOHl M NPH COBHAJAEHHH HMX HANPAaBJICHUH IIOJY-
uaeM MakcuMmanbHoe 3Hadenue OC Bektopa nyUp, nostomy

yroJ ¢ Ha3bBaeTCsd YIJAOM MaKCHMAaJbHOH UYBCTBUTEJIbHOCTH
Qumu H Koa(quun‘em n; BHIOHpaeTCst MO yray OJHU3KHM K Q.

Hcxoma u3 sToro nHambosee Ba)KHa JJIMHA SaH[HIlaeMOf
30HH, T. e. ycTaBka PC Z, onpepenseMas TPH yIJIE Quu.
Tax xak npu @Quu [0C|=2|04], 1. e. nyZep=2n;, T0

Zep=2n//ny. (5)
3ananHoe pacueToM 3HaueHHe Z.p BHIIOJHSETCS NPH Ha-
Jajgke moabopoMm Mopyaeit kKo3)UIHEHTOB 7 U Ay.

Hesasucumocts Z., or Buga K3 ofecnedyunBaercsi BKJIIO-
denneM PC Ha MexaydasHoe nanpsxenue (1. e. Up=Uas,
uin Ugc, unn Ucs) ¥ Pa3HOCTb TOKOB COOTBETCTBYIOIUX (a3
(lpZIA_ig, HIIH ]B'_!_C’ unu Ic—I4) [4, c. 330].

JleficTBuTeNIBHO, IPU TpexdasHuix K3

;U |Yas| V33U, V3 1,2z« ©)
P T = = == =Ly,
L Ia=1s1 "y, T vs o,
rie Zx— MOAYJb CONPOTUBJCHUS (asn no Mecra K3; Uy,
I 4 — Qa3urle HaUpSIKEHHE H TOK.

IMpu aByxdasuex K3 wmampsixenue, mogsogmmoe ¥ PC,
BKJIIOUEHHOMY Ha Te ()ashl, MeXKAy KOTOPHIMHU mpousounio K3,
nanpumep Ugp, NPONOPUHHOHAMBHO NAJEHHIO HANPSKEHHSA B

netje K3, nosToMy ¢ y4eToM TOro, 4TO lB——"—_]A’
U U 1,27
Zp=—E: |25 =4% =2, 7)
Iy da—1s] 2,4

rie Bce 0003HAUeHHS HAEHTHUHBI 0Go3HaueHHAM (6).
MoxHo mokaszatbh, uTo npu ABYx(asueix K3 Ha semiio

11



yKa3auHoe CBOHCTBO NpH NPUHITOM cnocobe BkJaloueHusi PC
COXpaHserTcs.

Ius ol0ecrneyeHUsl HE3aBHCUMOCTH IJIMHBL 3alliRIlaeMof
somsl npu K3 Mmexay m06niMH H3 TpeX ¢as, eCTeCTBEHHO,
8 Kaxgpodl crymend 3 Henogabsyercs no tpu PC,

OueBujHO, MUHHMAaNbHOE 3HaueHHe Bexktopa OB u Zp (cm.
puc. 3) pasHO Hymio npH ycnoBun AB=—0A, T. e. Teoperu-

geckasl XapakTepucTtuxka cpabareiBanuss PC NpoxomuT uepes
HauaJo KOOPAMHAT, YTO M HYXKHO AN oOecleyeHUs HaANpas-
JIEHHOCTH PeJie.

B Boipaxkenuu (1), 3amucawHoM [Jsi CXeMBbl CPaBHEHHS
puC. 2, B LedAX YNPOILEHHS HOUYIIeHA HETOUHOCTh: (aKTH-
yeckd HU cpasuuBaer ne Bennunssl U; u U,, a nagenus Ha-

NpsXeHus Ha pesucrtopax RI4 u RI15H, Kotopele oTAHUAOTCH
OT NepBHIX Ha NaJeHHe HanpsikeHHss Ha pesucropax RI3 m
R27, 1. e. yonoBue cpabateiBanusi (1) 3amensietcss ycjosHeM
{Uris]=|Uri5|. Ecnu comporussenus pesuctopo RI3 n

R27 opuHakoBb, 06a ycaoBHS cpaGaTBIBAHHS HACHTHYHHL
Ecnn comporuBienne RI3 snauutenbno GoJblie, ueM R27, TO
Ha TpaHu cpabarmBanus HU |U;|>|U,|, 1. e. xapaxre-

PHCTHKa cpabaThBaHHS cMellaeTcsi B I KBaJpaHT, aHAJOTHY-
HO, eCjiH CcompoTuBjeHHe RI3 Menblie compoTuBjenus R27,
XapakTepucruka cMemraercs B 11l kBappaur, Kak 310 Opef-
yemorpeno B IIT crymenu 3. Xora Teoperudeckas xapak-
TepucTHKa cpabateiBanusg PC npu paBeHCTBe 3THX CONpPoO-
THBJICHHI NPOXOAMUT Yepe3 HAYaJO KOODPIAHHAT, (aKTHYECKH
BCJAEACTBHE HEKOTOPOH HeJHHEHHOCTH W HecTaOMJBHOCTH 3Je-
MEHTOB CXEMBl XapaKTepucTHKa cMemiaercs Jdub6o B [, snubo
B III xBagpanr, mexny TeM kak aas I n Il crymemed 3
Tpefyercst HMETh UETKYIO HAIPaBJEHHOCTb AelcTBHA. B cBsA3H
€ STHM TpH HaJjajKe 3alHTH XapPaKTePHCTHKa 3aBeIOMO
cMmemiaercss B | KBAagpaHT, a JJIA YCTPAHGHHS MepPTBOH 30HBI
TpPeJyCMOTPEHO BBeJeHHe B PabouMil U TOPMO3HOH KOHTYPBI
Hebounpiol gomnoanuTeabuoll DJC NOZIUTKH E__n, BEKTOP KO-

TOpOH coBHajaer Mo HampasJenuio ¢ BekTopoM nylp, Tak
4TO BhipaXKeHne (4) GaxTHUeCKH MPUHUMAET BHJ

|ty Enl = | uUptEx—tislp]. )

B cayuaax, xornma @gp>>En, BBejeHre 3TOH  H00aBKH

fIPAKTHYECKH He BJHseT Ha (OPMY XapaKTePHCTHKM cpaba-
TBIBAHHA, B CJaIyyasix ke, xorga Up G6JH3KO K HYyJIO, BBIPa-
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KeHue (8) npuUHHMAET BUL
| Ent-rulp| = | Ex—nudp]. (9)

Mseectno [3], uTo 3TO BHIpaxKeHHe SBJSIETCS XapakTe-
PUCTHKOH cpafaTLlBaHUsl Pesie MOLIHOCTU C Quu, ONpeHesisie-
MBIM KO3((UUHEHTOM ;.

Tenepn caepyer noapo6Ho paccmorperb cxeMsl PC u podib
Kaxaoro sJjeMmMesTa B HHX. IlepBas u Bropas cryunenn [3
BBINOJHAIOTCA ¢ nomombilo PC, KOTophie Ha3HBaWOTCS AHCTaH-
HMOHHBIMH OpTaHaMH, HMEIOT BO3MOMXHOCTb IepeKJII0YeHus
ycraBok ¢ 1 ma Il crymenb m pacnosioXeHbl B KOMIIJIEKTe
AKZ2 (puc. 4). Tperbs ctynenb [13 BHIOJHsIETCH ¢ NOMOHIBIO
onnocrynenyatox PC, pacnosoxennpix B kommjerre AKZI
(puc. 5). BHauame NLesecoo0pa3HO PACCMOTPETb 3JIEMEHTH,
obmue gas Bcex PC, a sareM orMeTuTb ocobenmocta PC
IIT crynenn. Pucynkn 4, 5 gapel gas PC nanean II13-1636M.

Cxema cpasnenus spiasercsi ocsoBoft PC. Ouna BkJOYaeT
B cebsa BHIpsMHTeapHble MocThl VS, VS2, Gannacrubie pe-
sucTope R14, R15 B PC xomnuekra AKZ2, R15, R16 B Kowm-
naekre AKZI! u wyab-unpukatop EA. Ha Bxox mocta VSI
nogaerca BeamuuHa Uy=n;[,+E, ¢opmMupyeMass pabouum

koutypoM. Ha Bxom Mocra VS2 nojpaercss BesnuHHAa (_J2=
=nyUp—nily~+E,, bopmupyemas TOPMO3HEIM KOHTYpoM. Bek-

Tog jfful_Jp ¢opmupyercss  TpaHCHOPMAaTOPOM  HANPSKEHHS
TVI1, Bexrop nily—rpancpeakropom TAVI u Harpyxaou-
MH ero pesucropamu RY—RI2, BexTop Ey— TpaHCpPeaKTo-

pom TAV2 n xourypom nognutku. st samutel HA ot Gonb-
MIHX KpaTHOCTeH Kak TOPMO3HOTO, Tak u pafoyero ToKa
[peIyCMOTPeHBl BKJIUeHHBle napannejpro sxoxy HK samur-
HBle KpeMHueBble auoinl VD6, VD7 tuna J102. Tlapenne sa-
NpSXKEHUsT Ha OTKPHITOM KPEeMHHEBOM JHOAe OOEYHO He
npesnimaer 0,6—0,8 B, atum orpanuunBaerca Tok uepes HU.
LOns crnaxkuBaHust MyJbCAlldM BBIIPSMJIEHHOO TOKa IOCHE
MOCTOB NpeaycMoTpeHbl ¢uabTp-npodka LI-C4, HacTpoeHHEHIH
ua yactory 100 I'u, u xongeucarop CH, BKJIIOUEHHBI napas-
JaensHo Bxoay HU.

B nanmenax 2I13-1636n B xauectBe HM ncnoansosano
MarguToaJekTpuueckoe peje (M3P) tuma M237/054. Ero
OCHOBHBIE TapaMeTpel: TOK cpabareiBanus 6—10 MkA; TOK
TEpMHYecKOfl crofikocTi 2 MA; compoTHBjeHHe pamku 1,4—
2 kOM; pomycTEMoOe HanpsiKeHHe Ha koHTtakrax 60-—-120 B.

Jnst cosmaHus KPUTHUECKOTO YCIOKOeHHA paMkn MOIP
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W IJABHOTO MOAXOAA MNOABHIXHOTO KOHTAKTa K HEINOABHKHO-
My napagiesnbHo Bxoay HH moixmiouaercss pesncTop. Jlas
CHUJKEHMs HampsiKeHuss Ha Konraktrax MOP B JIOTHUECKOR
yacTH cXeMbl TaHeNd MpeaycMoTpeH crabu/inHsarop, NOAAED-
JKHBAIOIIMA Hampaxenue Ha KOHTakTax MOP uHa yposHe
100 B.

[lockoabky MIP uMeer Hu3Kui KO3QQHIHEHT BO3BpaTa,
ero KOHTAaKTBI MOTYT OCTATbhCs 3aMKHYTBIMH, €CJIH TOC/e OT-
Kjalouenus BJI He BOcCTaHaBJAWBaeTcs TOPMO3HOE Hampsxe-
HHe CXeMbl CpaBHeHHs, oObYHO BO3Bpallalollee M3P B muc-
xonaHoe cocrosHue. Taxkoe siBJieHHe MOXKET, Hanpumep, HUMeTb
vecto, ecin TH, kK kotopomy noakmoueda [13, pacnosoxen
wa gunnn. [pu atom 3 ocraercs B cpaloTaHHOM COCTOSIHHH
u He naer BkjouuTh BJI. Uro6H ycTpaHdTb STOT HEAOCTATOK
MOP, npeaycmoTpen TpexdasHbili TOKOBBIH Opran (TTO),
KOHTAKTE KOTOPOTO BKJIOUEHH II0OCJeL0BaTeNbHO C KOHTAK-
ramu MAP. INpu Hajuuyuyu ToKa K3 uanm TOKa Harpysku He-
pes samury TTO mnaxomuTcst B cpaboTaHHOM COCTOSIHHA H
He npenATcTByeT cpalGarhiBanuio [3. [Ipu OTCYTCTBHH TOKa
TTO BosBpaiaercs, ero KOHTAKThl, PasMbIKasch, BO3Bpallad-
jor JI3 HeCMOTpPS Ha ocTaBlileecs B CpPaGOTAaHHOM COCTOSIHHA
M2P. Ilpu Bkiwouenunu BJI mox Hampsxenne TTO cpaba-
THIBaeT ¢ 3ajgepxkkoi 10—15 Mmc, B TeueHue KOTOPHIX M3P
yCIeBaeT BEPHYTbCS OT TOPMO3HOTO TOKA CXEMbl CPaBHEHHI,
ecau BJI mcnpaBHa. Onucanne NPHHIHIOB JeficTBUSE M Ha-
gankn TTO 3xech He NpHBOAHTCA. TpeGoBaHHA K HCHOJb-
sopanuio TTO wuagoxkens B [5, § 4.25], npuHIMIBL LeHCTBHS
H MeTondka Hanauku —B [1, 2].

B manensx SI13-1636M HCIONb30BAH IOJYNPOBOLHHKOBBIH
HY, npunuan AefcTBUst KOTOPOrO PAacCMOTPEH B CJCHYIOUIEM
naparpade.

Tparncgopmarop HaAnpAycerus TV1, ¢opmupyoomuit A1
TOPMO3HOTO KOHTYpa Bequunny nyUp, MONKIIOUEH HepBUYHOR
06MOTKOH K auHefiHoMy Hampsikenuio Up, COOTBeTCTBYIOLLE-

MY TOJBe/leHHOH K TPaHCPeakKTopy TAVI pasHoctH asHHX
TOKOB. BTOpHUHOe HampsieHAe COBOAfaeT IO HanpapJeHHIO
¢ U, u peryiupyercs H3MeHEHUEM CYMMapHOTO 4ucja BHTKOB
ABYX TMOCJeXOBATeJbHO BKJIIOUEHHBIX BTOPHYHBIX 06MOTOK B
COOTBETCTBHH ¢ (HopMYJIOH

» Nojy
U, = nyU, = Uynu —10/—0 (10)

rae n'y-— MagKCHMaJbHOe 3HaueHHe ny TIPH 100 %' BKJIOUEH-
HEIX BHUTKOB BTODHUHOH 06MoTKH; N Y — DPOLEHT BKJIOYEH-
HBIX BATKOB BTOPHYHOHR OOMOTKH.
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Perynnposka uncjia BUTKOB OCYHIECTBISETCS:

OTBOJAMH BTOpHYHOH OOMOTKH, cofmepxaiied 80 9% Bur-
KOB, cTyneHuaro, yepe3z 20 % (0—20—40—60—80 % );

OTBOJAMH BTOPDHUHHIX OOMOTOK, comep:kamnx 23 % BuT-
KOB, cTyfleH4aTo, yeped 5 % (0—5—10—15 % );

MOJIOXKeHHeM DEe3HCTOPOB NJIABHOH DeryJHpPOBKH YCTaBKH
(R28, R29 B PC kommnertra AKZ2, R24 8 PC xowmmiexTa
AKZI), NOIK/IOUEHHBX K IOTOJHHTEJbHBIM BHTKAM BTOPHU-
HbBIX OOMOTOK C MEHBIUHM YHCJIOM BHTKOB ([IManas3oH pery-
JIMPOBKH — 8 % ).

Izacqembnﬁ JHana3oH pCryJHPOBKH COCTaBJAsSeT OT D Ao
100 % BuTKOB, 4TO cooTBeTcTBYeT 20-KpPATHOMY H3MEHEHHIO
ny A Zcp. llpu stom u3 (5) MHHHMAJbHOE CONPOTHBJIEHHE
cpabateiBanus nogaydaercst npn 100 9 BRJIIOUEHHBIX BHTKOB
BTOpUYHOH 0O6MOTKM, 0603Hauaercss Zycrmin H 3ABUCHT TOJb-
KO OT Koadouuuesta n; s BhpaBHHBaHHS 3HauYeHHH CO-
HOPOTHBJICHHH, BHOCHMBIX B TOPMO3HOH KOHTYP IDPH peryJu-
pPOBKe YCTaBOK, IpelycMOTpeHH pesuctopnl RI6—R27 g PC
komnnekta AKZ2 u RI17—R23 8 PC xomnaerkra AKZI.

[Tockonbky PC kommnekra AKZ2 npepHasHaueHbl 1Jist
peanusauuu 1 u Il crymeneit [I3, peryiampoBKH HHCIa BTO-
PHUYHBIX BHTKOB AJS KaMAOH CTYHEHHW BHINOJHAIOTCH HE3aBHU-
CHMO, a IepeKJIOUeHHe YCTAaBOK OCYINECTBJSETCA BHEIUHUM
NPOMEeXKYTOUHBIM peJie, NOAKJIIOYAIOIIHM B TOPMO3HON KOH-
TYp moTeHuuan aubo ¢ pesucropa R28, aubo ¢ pesucropa R29.

KpoMme mepeuncseHHBIX NPeAyCMOTPeHa pPery/JIHPOBKA YHC-
Ja BUTKOB MNepBHYHOH OOMOTKH AN 00eCHeuyeHHsT NOCTOSIH-
CTBa MHHHMAJBHOIO CONPOTHBAeHUA cpabatwBanuns PC npm
PA3HBIX 3HAYEHHAX @Qmu. [lockoapky TAVI Bmpjaer nupn
cpM,qT80° GoJsibliee HaNpsKeHHe Ha BBHIXOJE, UEM IPU Qyu==
=65°, Tpancopmarop TVI Toxke HoOJKeH BHIABaTb 60J1b-
nlee HanpsixKeHHe, IO3TOMY YHCJIO BHTKOB €r0 TNEPBHUHON
OOMOTKH IpH Iepexoje Ha ¢, y=380° yMeHbuIaercs, a kKoad-
¢bunuent TpancopManuy yBeauuuBaeTcsi. TakuM 0GpasoM
IPH Quu==65° n'y=2, a npu @u«=80° n'y=25. ’

Tpaucpeaxrop TAVI, ¢opmupymoumit nas pabouero u
TOPMO3HOTO KOHTYDOB BEKTOPHl ==71,{p, HMEeT JBe IEePBUUHEIE
U JBe BTOPHuYHBle OOMOTKH. I[lepBuuHble OOMOTKH BKJIOYA-
IOTCSI B TOKOBHIE II€NH TakuM 00pasoM, uToOB BO BTOPHUHEIX
00MOTKaX HABOJAMJIACH 9/1C, mpomopuyuoHaNbHAS TeOMeTpH-
YeCKOH pas3HOCTH TOABOAHMBIX (QasHBIX TOKOB. [lepBuunsie
OOMOTKH BBINOJHAIOTCH B ABYX HCIOJHEHHSIX: IJS 3allluT €
HOMHHAJbHBIM TOKOM D HJM 1 A, npu 3TOM MAarHATOABHXKY-
miasg cu/Ja NepBHYHBIX OOMOTOK OCTaeTcs OAWHAKOBOH [JIst
00OUX HCIOJIHEHH.

2—6149 17



Yro6el BBECTH BeJUUUHBI Hilp B 00a KOHTypa CTPOTO OJH-

HAKORBIMH IO MOAYJO, HYXKHO NPEAyCMOTPETh BO3MOXKHOCTh
HezapucuMoil peryauposku DJIC Bropuunbix oomorox TAVI.
C 5To#l 1leJbl0 TPAHCPEAKTOP BHINOJHAETCS HA CJIOXKHOM TpeX-
cTepxKHeBOM MarumuTonposoge (puc. 6). IlepBuyHble 06M9TKH
HaMOTaHbl Ha CpelHeM CTepIKHe, a BTODHUHBIE — HA KPaHHHX
CTEPKHAX, HMEIOLIUX peryJjupyemble 3a30DH, H3MCHEHHEM

K19 q#2
V4
o—— LY 73
[~y
> -7
<\> §
—— T8 Puc. 6. Cxema TpaHCpeakTopa
w; &1, P s TAVI
- =1 >—074<
2% = K
}ifo o/~/2
73

KOTOPHIX MOXKHO BHpaBuuBaTh IJIC BTOPHYHHIX OOMOTOK.
Baaropapst HanMuMIO BO3AYIIHBIX 3a30poB B cTepxkusx DC
BTODHUHEIX OOGMOTOK B INHPOKHUX TpeAeaax MNPONOPUHOHANBHEL
nogaBaeMoMy TOKY [p W cABHHYTH To yray Ha 90° B crTopo-

] 900) .

Hy omepexenus (i, = n,e PeryaupoBka n; mo yray

OCYILeCTBJISIETCS H3MEHeHHeM Harpy3KH BTODHUHBIX OGMOTOK.
Ecian of6moTku Harpyxkatotres pesucropamu RI0, R12 compo-
tuBJaennem 13 kOm, yron mexay HanpsikeuneM Us Ha BHIXOJE

TAV! u rtoxom [, yMmenbmaercss go 80° (n= e pas

BJI 220 xB). LEcam OOMOTKH HArpy:KawTCsl pe3ucTOpami
R9, R1! comporuBnenueM 3,6 kOM, ykasaHHBIH YroJ yMeHb-

6 o
maerca go 65° (n,= ne’® aast BJT 110 kB). Ecrtecr-
BEHHO, npH 2T0M Uj HECKOJIBKO CHHIKAETCH.

PeryaupoBra n; 00 MOAYJIO OCYLIeCTBJsAeTcs CTYHNEHYATO
M3MEeHeHHeM YHcjia BUTKOB nepBuuHbix ob6Morox TAVI. Ot-
BOJABl 3THX OOMOTOK MapKHPYIOTCS BeJHYHHON Zycrmin. B PC
koMmnjekra AKZ2 BuimoaneHsl TpH OTBOZA € Zycrmun, DAaB-
M 1,0; 0,5 u 0,25 Om/pasy. B PC kommaekra AKZI ma-
nesiefi DI13-1636n nepeuunbie o6moTkH TAVI OTBOXOB He
HMEIOT, Ui TeX XKe peJe maneseit DI13-1636m oTBOZaMH nep-
BuuHEX 06MOTOK TAVI Momer OBTb BBICTaBJAEHO Zycrmen,
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pasuoe 1,0 min 1,5 Om/da3y (mocaeanee anst VIJHHEHHS
[II cryneHell W yJsyuUIeHHs JaJbHEro pesepBHpOBaHHs). Mu-
HuMaJbHee ycTaBka PC B 3aBHCHMOCTH OT 4HCIA HCHOJbL30-
BAHHBIX TIePBHUHEIX BUTKOB TAV/I mpuBemenst B Taba. 1.
31ech Xe NpyuBeneHH s yA06CTBA U 3HAUEHHS Zycr,max, OTNPE-
nensieMbie BO3MOXHOCTBIO 20-KPaTHOTO U3MEHeHUd fy.

Ta6nuna 1
TapameTpbl 3navenus pas [, =5A ‘ 3navenns gas Iy =1A
Uycsio BHTKOB 6 4 2 1 30 20 10 5

Z crmino OM/pasy { 1,5 | 1,0 | 0,5 [ 0,25|7,56 | 5,0 | 2,5 | 1,25
Zer mag> OM/dasy | 30 20 10 5 | 150 | 100 | 50 25

Us Bruipaxenns (b) u Taba. | MOXHO BBIUMCJAUTL #;. Ha-
npumep, AJs naneau ¢ Jyon=>5 A IPU Que=65° U Zycrmn=
=1 Owm/dasy

Zyer, min n;j 1-
Hcxoms M3 3TOr0 BHIpAXKEHHSI MOXKHO BBIYHCJAHMTh Hanps-
JKeHHe Ha BTOpuuHbX o6MoTkax TAVI:

Zyc‘r,minnzj

s Ir

[Ipu HacTpoilke TOK, MOABOAHMBIA K pese, [’p MPONyCKaercs
yepes [Be INOCJEIOBATEIbHO BKJIOUeHHBIE NEPBHYHbIE OGMOT-
ku TAVI (kak B pexume asyxdasnoro K3), 1. e. dakru-
yeckd [, N0 paHee DPUHATHM 34ech O0O3HA4UCHHSIM DaBeH
2I’,. Orcwoaa BuTekaer ¢opmyJaa, Tpebymoolascs IpPH IPO-
Bepke TAVI

U,=mnl,=

U2:Zyc'r,mmnlul,p, (11)

rae I’p—TOK uepes ABe MOCAEAOBATeNbHO BKJIOUEHHBlE 00-
morkn TAVI. Hanpumep, mas mnanean ¢ Iyow=1 A npu
Pua=80°, Zycrmn=2,5 Om/bazy u Toke 2 A U»=25X
x2,5-2=12,5 B.

Tpancpeaxrop nodnurku TAV2 u  Konwryp nodnutku
(TAV2 u rxondencarop C6) mpepHasHaueHbl LIS yCTPaHEHHUS
meprBo#i 3ouel PC npu 6amskux K3, T. e. A1 mpespalleHHs
PC B opran nanpapaenns wmoutHoctd. IIpm mByxdasumix K3
(sanpuMep, AB) B KauecTBe BeJHUMHB IJsi (QPOPMHPOBaHHHA
E., OueBHJHO, CJeAyeT B3ATb HANpSKEHHe TPeTbeHd, Hemo-

BpexaeHHON ¢asnt Uco, a 4TOOH OHO COBNAJO C Hampsixe-
2% 19



unem Uap, moBepHyTs ero na 90° (puc. 7). Hdaa aToi uend

CAYKHT KOHTYp TOANHTKM, K KOTOPOMY IPHJIONKEHO Hampsi-
JeHHe TpeTheli (Pa3Bl W KOTOPHIl HACTPAHBAETCA B DE3OHAHC
ua yactore 50 I'm. Toraa [co coBmajgaer ¢ (_Jco, HanpsiKeHHe

Ha koupencatope Uc¢ oTcTaer OT 3TOrO TOKa Ha 90°, a Ha-

Puc. 7. CxeMa XOHTYpa HOANMTKH (@) H BEKTOpHAs juarpaMMa TOKOB H
HanpsxeHHH# KOHTYpa HNOANHUTKH (6)

mpsKeHHe Ha MHAYKTHBHOCTH U, omepexaeT ero Ha Te XKe
90°. Tpancdopmupopannoe U, ¢ oOpaTHEIM 3HAKOM MpeBpa-
maercs B En, BBOAMMOe B pabOuHBl M TOPMO3HOH KOHTYPHI
u copnagaiomlee ¢ HanpassenneM Up(Uap). KoHTYp MOANKTKH

yerpanseT Takxe MeprByw sony PC npn Gauskux Tpexgas-
apix K3 Guaarogapst TOMY, YTO OH HAacTPOeH B PE30HAHC HA
gactote 50 TI'm. Ilpn rayGoKOoM CHHXEHHHM HallpsiKeHHd
TpeTbell (a3l Ha BXOJe KOHTypa B HEM HEKOTOpOe BpeMs
IPOJAO/IKAIOT COXPAHATBCST KojdebaHus («mamaTb»), a cie-
nosateabio, u En ma Bmxoge I'AV2. CymecrsoBasne En

obecneunBaeT npabuJbHylo paGory PC mpu Tpexdassom K3
B nauaje BJI, ecau 1 cTynenp He MMeeT BBIIEDXKKU BPEMEHH
Ha cpabaTbiBanne. KOHTYp HacrpaWBaeTcs B Pe30HAHC pery-
JIHPOBKOH Bo3ayliHOro 3asopa B TAV2.

Ocobenrnoctu PC 111 crynenu (cm. puc. 5).

1. Pene conpoTUBJEHHS BBHINOJHEHO  OXHOCTYHEHUYATHIM,
nostomy Tpancopmarop TVI umeeT TOJHKO OAUH KOMILIEKT
OTBOJOB OT BTOPUUYHBIX O6MOTOK.

2. Beenennem pesucropa RI/4 B TOPMO3HOH KOHTYp Ipe-
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JOCTaBJ/ieHa BO3MOIKHOCTb OCJAabJafThb €ro M TeM CaMBIM CMe-
maTh XapakTepuUcTHKy cpabareiBanua B III kBagpasT Ha 6—
12 %. OtuM obecnmeunBaeTcsi HaleXkHOE NepPeKJIOUEHHEe ycTa-
BOK JHCTAHIHMOHHHIX opraHoB npu K3 B navane BJI, uto
BaXXHO AJf cJaydaes, Korga npu nepexoje K3 us oxnodas-
Horo B Mexnaydasunoe | crymeHb OKasblBaeTcsl BBIBEJAEHHOM
O6JIOKHPOBKOH NPH KauaHMAX, U OTKJIOUeHHEe MOXKeT IIPOH30Ii-
TH TOJbKO IO IensiMm Hebaokupyemoll II crymenu. BosHnuxato-
mas IpH 3TOM HeKOoTopas MOTeps HalpaBJeHHOCTH, KakK npa-
BUJIO, HE ONIACHA, TakK Kak Ipu 6auskux K3 «3a cnuHoi» 004-
3aHE CcpafoTaTh 3allUTH, O0o0Jee OBICTPOAEHCTBYOILLHE, ueM
paccmarpuBaemasi IIl ctynenb. Ilpu K3 Ha wmmHax ¢ orka-
som 3amutol wHH gefictBue PC IIl crymenu paxke OGJaro-
IPHUSATHO.

3. Buaronaps BO3MOMKHOCTH CMEIIEHHS XapaKTePHCTHKH
cpabareiBanusg B IIl kBajgpaHT B Llensx YNpoOIIEHHS H3 cXe-
mbl PC HCKA0UWeH KOHTYP HNOANUTKU. B TeX peixux caydasx,
KOrJa CcMellleHHe XxapaKTepUCTUKH cpabatnBanusg PC B
III xBajgpaHT HenpHeMmJaeMO, NPUXOAMTCA MHPHTbCA C HaJH-
ygeM y PC mepTBO# 30HE,, KOTOpas NepeKPHIBAETCH TOKOBOH
otceukoit u I crynennio J13.

4. TpeTbst CTymeHb, OYEBHJIHO, HMeeT CaMyl0 IJIHHHYIO
30HY JAeHcTBHA. DTO HHOTJA BBI3BIBAET 3aTPYAHEHHS IPH OT-
CTPOHKe KDYrOBOH XapaKTePHUCTHKH cpalaTblBAHHS OT TOKa
Harpysku no BJI. C uenbio o06jerueHdss Takoifi OTCTPOHKHU
IpelyCMOTPEHAa BO3MOMKHOCTH IMPEBPAlleHHs XapaKTePHCTHKH
cpabaTbiBaHHA W3 KPYroBoH B 3JJIHNTHUeCKYyl. Takasd xa-
PaKTEePHUCTHKA MOJyJaeTcsl HCIOJb30BaHHEM IlepeMeHHOH co-
cTaBJadollell HaOpsKeHHIl Ha BBIXOJE JHOJHBIX MOCTOB CXe-
Mbl cpaBHeHus. M3 puc. 3 BugHO, uto Touku C m 0 xapak-
TEPUCTHKH IOJYy4aioTcst, ecan Bektopel U; u U, aubo coBna-

AaoT no ¢daze, audo caBuHyTH Ha 180°. B o6oux cayuasx
nepeMeHHble COCTABJSIOHIHE HA BHIX0AAaX OOOHX JHOAHBIX
MOCTOB (CM. pHc. 2) coBmajarmT mo ¢ase H, CJAeA0BATENBHO,
HX PasHOCTb, NPHKJAaAplBaeMas K Cria)kupamouemy Quiabtpy
v HH, paBua myaw. Ecau Bektop Uy CIBHHYT OTHOCHTENBHO

Bextopa U; na 90° (touxku D u £ xXaparkTepuCTHKH Ha puc. 3),
COOTBETCTBEHHO CJABHHYTHl M MI'HOBEHHBle 3HayeHHs Harps-
KeHH# Ha BBIXOJAX JAHOAHBIX MOCTOB. [lepeMeHHAs COCTaB-
JSI001as PA3HOCTH MIHOBEHHBIX 3HAUYEHHH 3THUX HaNpPSXKeHHH,
NpHJIOXKEeHHad K craaxubawuieMmy ¢unstpy u HU, monyuaer-
cAd B 3TOM cJaydae MarcuManbHo#., B PC xomniekta KPC-1
naHeau III3-1636M (cM. pHc. D) NOJOXKHUTENBHBIE NOJYBOJHEL
flepeMeHHOH COCTaBJSIIOLUEH Cpe3aloTcsd IIYHTHPYIOWed 1e-
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noukoit VDE—(R25—R27) n x HU He npuxkaagwbBalorcs,
4TO PaBHOCHJBHO yMeHbIleHH0o Toka B HHM B cropony cpa-
GaThiBaHug. TakuMm oOpasoM, Hanpsxenune U; ypaBHOBe-

mipBaeTcss MEHbIUHM 3HauYeHHEM UQ, T. €. XapaKTepHCTHKa

cpabaTeiBanus cxxuMaeTcs (Toukn D u E cMeIlaoTrcs B IOJO-
skeuuss D7 u E’). MoXHO moKaszaTb, YTO IIPH INPOMEXKYTOU-
HBIX SHaueHHSAX yrioB Mexnay U; m U TOUKH XapaKTePHCTH-

KH yKJajgpBaroTcst Ha samunc ¢ ocamu O0C uw D'E’. Peryiu-
POBKA 3JIJIMNCHOCTH OCYILECTBJsETC BHIOOPOM  COOTBETCT-
Bylollero pesucropa u3 R25—R27. Jasa  yMmeublUeHHsS
BO3MOHo#1 Bubpaunun HU npu paGore PC c sanuntayeckoi
XapakTepHcTUKOH mapadnenbHo Bxoay HHM  noakaouaercs
koujaeuncarop Ch.

Hs onwTa skcnayaTtanuu usBectHo [6], 4To B cAyHae
HCHOAB30BAHHS DJJIUNTHIECKON XapaKTepHCTHKH C YCTaBKOH
mo saauncuoctn e=~0,5 TIpH yMeHbIIEHHH TOKa B peJje OT
2lwon A0 JABOAHOTO TOKA TOYHOK pabOTEI NMPOHCXOAMT YBEJH-
ueHNe COOTHOLIeHMS ocefl sJjsunca Gosee wem Ha 10 %, uro
NPHBOAUT K YXYALIEHHIO OTCTPOHKHM peje OT TOKOB HarpyskH.
Aro ob6bacusiercs HeNHHEHHBIM HM3MeHEHHeM INpPSMOro Compo-
THBJIEHHs KpeMmHHeBoro auoma VD8 (runa [1223B) B 3aBu-
CHMOCTH OT IIPOTEKaWero No HeMy TOKa M COM3MepHMO-
CTLIO 3TOrO CONPOTHBJIEHHS CO 3HAYeHHEM CONPOTHUBJEHUS
pesuctopa R25.

5. Muas mposepku PC mox Harpyskoit B TVI mpepycmor-
peHa JONOJHUTENbHAs BTOpHYHas OOMOTKa, COJAEpKallas
1 9% BUTKOB.

3. OCOBEHHOCTU AMCTAHUMOHHOW 3ALMTDI
C MIONYMPOBOJHMKOBBIMMU HYIb-UHRAUKATOPAMM

Onuum u3 ocHoBHHX oTamunfi I3 B manean DII3-1636m
SIBJISIETCSI MCNONB30BAHME B CXeMe CpaBHenus Bmecto MOP
noaynposogankosoro HU, koTopwii moapoGuo omucan B [7].
[Moaynposoanukosuiit HW (puc. 8) BHIMONHEH ABYXKacKai-
HBIM C HCIOJB30BAHHEM OIePalHOHHBIX yCHIHTened! (Mu-
kpocxembr [0¥, 20¥, uokoJieBKa KOTOPHX AaHa Ha TOM XKe
pucynxe) tuma K553Y/[2. ITuranme ycuiauTesedr ocyliecT-
BJsieTCH NBYMS HampsikeHHAMH 15 u —15 B oTHOCHTe/BHO

! OnepaunoHHBIR yCHJAHTE]b — 3TO  YCHJMTEb INOCTOSHHOrO TOKa €
6oabInEM K03 GHUIUMEHTOM ycHJeHHdA; OyAyyd OXBaueH CIEHHAJbHO HOAD-
6paHHOK O6paTHOH CBA3LIO, MOXET BBHINOJHATE MaTEeMaTHYECKHE H JOTH-
veckye Gynkuun [8].
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Puc. 8. llpunnunuasnpHas cxeMa NOJAYIpoBOAHHKoBoro HU

#yaeBoro ypoBust (2[//13); uanupsixeHHss NOZAIOTCS OT OIH-
CaHHBIX HUXKe OJOKOB NMHTAHUS.

Bxoanoit kackan ua ycunutene I0Y ppinosnserT (yHKIHIO
fIOPOroBOTO 3JeMeHTa. Ecau HampsiKeHue Ha ero BXOJe
201/18—21ll |13 mpeBemaer nopor cpaGateBanus U, gy =
~60 MB, noporoBeii s;semeHT cpaGaThiBaeT, T. e. curHAM
fIOJIOKHTENLHOH MOJSIPHOCTH OTHOCHTENLHO HYJEBOTO YpOBHS
Ha Boixoge 0¥ (rouka 10) -4 (11,5-+14,5) B cwmeHnsercs
CHTHAJIOM OTpHLATeabHOlI moJaspHocTH —(11,5+14,5) B. Ta-
KM 00pasomM, ycaoBue cpabaTweiBanuss HU sanumercs B BHje

‘[_Jll_l[_]2,>Uc,HH- (12)

Bropoii xackax npexacTaBiseT co60#l BBINOJHEHHHH Ha
onepanuoHHoM ycuautejse 20¥ tpurrep Ulmwurra, T. e. Tpur-
FeP ¢ 3IMHUTTEDPHOH CBsI3bI0, NPEACTABJSIOIIUE cobofi mopo-
TOBOe YCTPOHCTBO, cpabaThiBawoLiee NIPH ONpPeeNeHHOM (31eCh
OTPHIATEJIBHOM) ypOBHE BXOAHOrO (Touka 4 MHKDPOCXEMH
20¥) curnasna, Ha3bBIBAEMOTO IOPOTOM UYYBCTBHTEJBLHOCTH HPH
cpabaThIBaHUH.

B ucxoanoMm cocrosiHMu KoHAeHcatop C2 uepes pe3HCTOP
R2 (Bpemsizajaiolliasi LeNOYKa) 3apsizKeH HaNpSIKEHHeM IIO-
JIOXKUTENBHOH MOJSPHOCTH ¢ BhXoga J0Y [0  3HAuUeHHS
+ (0,2-+-0,65) B, ompenmesnsieMoro mnajaeHneM HANPSXKEHHS Ha
oTkpeiToM auoge VD2, Ha Bmixome tpurrepa Illmurra (TOU-
ka 10 wmuxpocxemsl 20¥) HanpsikeHHe OTPHILATENbHO:
—(13+15,5) B. Ilpu cpabaTbiBanu¥ BXOZHOIO KacKaga H
NIOABJIEHHH Ha ero BBIXOAE OTPHLATENbHOIO HANPSXKEHHS KOH-
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Zencatop C2 HauynHaeT Ilepe3apsAKaTbCsd BIJIOTh AO 3Haue-
uusa — (0,2-+0,65) B, onpenensieMoro najeHHeM HalpsKeHUst
Ha OTKpbIToM auojae VDI. B npouecce nepesapsijiku Hanps-
xeHne Ha C2 W, cre/l0OBaTeNbHO, HA BXOJE€ BTOPOTO KackKalka
JOCTHraeT HamnpsiKeHHs cpabaThIBaHus 3TOro Kackaja, Ha
€ro  BHIXOJE IOSBJAAETCH  MOJOXKHTEJbHOEe  HalpPAXKeHHE
+(10,5--14) B.

Takol NpUHUUN BHIOAHEHHS CXeMbl HOPHBOJUT K TOMY,
uyTo cpabaTHIBaHHe TPHITePa 3aBHCHUT TOJBKO OT AJHTEJNBHO-
CcTH cpalOTaHHOrO COCTOSIHHS TePBOTO KacKajga, TOYHee, OT
COOTHOUIEHHS BpeMeH cpPafoTaHHOTO H HecpabOOTaHHOTO CO-
CTOSHUHU [epBoro kackapa. [loaroMy myJbcaiid¥ CUTHaja Ha
BBIXOAE CXeMbl CpaBHEHHS NPUHUUNHAJBHO He BJHAIOT Ha
KauecTBO patorel HY, He BBI3BIBAIOT BUOpauuu ero BHIXOA-
Horo opraHa. Pa6GorTocrnocOSHOCTh CXeMBl B 1EJNOM MAaJao 3a-
BHCHT OT pa3bpoca IapaMerpoB COCTABJSIONIHX ee 3JeMeH-
TOB, H CXeMa [AOCTaTOYHO IOoMexOoycToHunBa. MuHHMMaJsbHAs
IIUTEJBbHOCTh HENPEPEIBHO cPabOTAHHOTO COCTOSIHHSA NEPBOTO
Kackaja, onpepenasiiomnass cpaBateBanue HII B nesom, BH-
6paHa npuMepHo 15 Mc, T. e. 6oJliee TOJOBHHBI NEPHOAA KO-
JeGaHUsl HaNpPsKeHHsl NPOMBILULJIEHHON YacTOTEl, JJsf OTCTPOH-
KH OT IepeXOJAHBIX IIPOHECCOB B IePBHYHBIX H BTOPHUHBIX
ensx.

Has tpex HU, ucnonb3yembix B ogHoM kKommiexkte (AKZI
win AKZ2), npenycMoTpeH OJWH HCHOJHUTENBHEI Opras,
BBEIIIOJIHEHHEIH B BUje TPaH3UCTOPHOro ycuautens c peje KLI
B KOJJeKTopuo# nenu. Buixoaw kaxpgoro HWM noaxawoueHnt
kK 0aze Tpanaucropa VTI uepe3 INHOIHYIO CXeMy <HJIH» Ha
auogax V.D3. B HCXOAHOM COCTOSIHHH Ha BBIXOAE YCHJIUTeJel
20y (touka 10) Bcex HM pgexypur oTpuiatespHOe Hamps-
skenne, Jocrarouno cpaborars siobomy usz HU, kax noJo-
JKHTENbHBI TMOTeHUHMasJ C MHKPOCXeMEl NOCTYndT Ha 06asy
tpausucropa VT1, mocaenuuit otkpoercsa u K pene KLI npu-
JoxuTCA Hanpskenue okosao 30 B. Pene KLI cpabarteiBaer,
CBOMMH KOHTAaKTaMH NDPOH3BOAA HeoOXOAYMBe oOllepalui B
jgornueckoit cxeme. Jnst samuret TpaHsmcropa VTI ot ne-
peHANpsKeHH#, BOSHHUKAWINKX NPHU NOJade W CHATHH Hamps-
wKeuusi ¢ oomorkn KLI, npeaycmorpen muom VDA

Koncrpygkrusno HW BmimosHen Ha mnewaTHOH IJaTe, Ha
KOTOpPOH CMOHTHpPOBaHB KpoMme co6cerBenHo HM  BempaMu-
tenbHble MocTel VSI, VS2 cxembl cpaBHeHMsl, 3alIUTHHIE
puoasl VD6, VD7; na mneuarmon naate gas PC KZ2 xowm-
nnektoB AKZI, AKZ2 cMOHTHPOBaH TaKxe TDPaH3UCTOPHBIH
yeunureas (VT1, R7, R8 u VD4) pas yunpasieHHA pene
KLI. Ha nanenax Boimycka 1980—1983 rr. samuTHHE QKO-
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ael VD6, VD7 MoHTHPOBAaJHCH TaK, UTO NPH CHSTHH IIJIAThI
HY ounm orkiaogaguce or Bxoma [0¥, B pesyabrate uero
P HaJafO0YHBIX pafoTax H XPaHEHHH MHKPOCXEMEl MOBPEXK-
LaJHCh.

Hoaynpososnukosbii M HMmeer BHCOKHE K03 punueHT
BO3BpaTa Kak NpH OOJBIIHX, TaK U IPH MaJbIX KPaTHOCTHAX
HaNpsiKEeHHH Ha BBIXOJE CXEMBI CPaBHEHHS MO OTHOUIEHHIO
K HanpsxkeHuioo cpabarbiBanus HH. Ilostomy TTO npunuu-
fIlafNpHO He HyxXeH H H3 cxembl DI13-1636M wuckawoueH.

Ilonynposonuukosbie HM ob6ycaoBuan mnosiBaenne 6J0K0B
fINTaHUS JAJA HHX, IO OLHOMY B KaXXJOM KOMILIeKce, Hpe-
0o0pasyoluX oNepaTHBHOe Hampsikedue 220 wiau 110 B B
ganpsaxenne =15 B, npurognoe a1 paboThl MHKPOCXEM
HU. Baok nuranust UGI past PC I u Il cryneneil pasmellien
8 Kommiaekre AKZ2, 6aok UG2 pas PC III crymeHu — B
kommiexktre AK2. Cxema 6J0Ka NHTaHUsA IpeAcTaBJeHa Ha
puc. 9. bes ckoGoxk mausl 0003HaueHMs [Js GJOKa NUTAHHS
UG! B gomunekte AKZ2, B ckobkax — jJisg 6JiOKAa DHTaHHS
UG2 B kommaekte AK2. Be3 ckoGok maHb Takxe ofuime

73(51) 77(43) 78(47)
-158Y HLBIKLS)  Qp Q+158
RIO(RS)
D : : —‘ }-_—4.
4 7
c7(63) c8(c2)
i
Vs3 vs4
NP T
w3l 10
_5((r25} - w2 6¥NYY
2 w2\ (2 (Hz2)
25
(vD5)
Vo109 vry
(VD5)
7
+ o—Ppi—
39 VD8
(37) (vo7)
Puc. 9. IlpunuunnaisHas cxeMa GJOKa MHTAaHHS MOJYNpoBOoAHHKOBEX HM
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0003HaueHusa 1 o0oux 6qokKoB. ONlepaTHBHOE HalpsKeHHE,
OpHUKJIajbiBaeMoe K 3axuMmam J39(31)=9(29) Omaoka, oka-
3BIBACTCH NPHJAOKEHHHM X pesuctopam R32(RI11), R31(RI10).
Yepes noayobmorku w2 tpancopmaropa TV3(TVI) nanps-
xKenne ¢ R32(RII) nNpHUKIaABIBAETCS MEXJIY 3MHUTTEPaMH
u Gasamu Ttpansuctopos VTI, VT2 orpuinarte bHOH NOJSPHO-
cTbio K Oasam. OAuWH H3 TpPaH3UCTOPOB, Hanpumep VTI, oT-
KDBEIBAETCH, 3TUM K OAHOH ¥3 moayoO6MOTOK wl! mHpHKIabI-
BaeTcs HOJHOe BXOAHOE HaNpsKeHHe, co3paBast Ha Hell W
B Apyrux obmorkax 2HC. Ilpu srom 3C ob6motk w2 npu-
KJIaZHBAETCH IOJIOKHUTEJBbHON NOASAPHOCTRIO K Oaze VT2, a
OTPULATEJILHOR MOJAPHOCTBIO — K 6a3e VT, Tak uto mpouecc
OTIHPAHHA TOCJACIHEro HjeT aaBHHOoGpas3Ho. Korma Maruur-
HBE NOTOK B CepjeuYHHKe rpaHcopmatopa AOCTHIHET Ha-
CHILIEHHA, CKOPOCTh €ro H3MeHeHHs YMeHBLIHTCS, BMeCTe ¢
staMm ymenemarcad DUC u Toxku B 06MOTKax. YMeHbIUeHHE
TOKa BbI3bIBaeT IogBJeHHe B 06MoTKax IC mpoTuponosox-
HOH TNOJAPHOCTH, B Pe3ynbTare Hanpskenne Ha 06aszax Tpam-
BHCTOPOB MeHAeT noJasaprocts, VT 3anupaercs, a VT2 ormu-
paercs. Temepb BXOAHOE HanpsiKeHHe NDPHUKJIAILBAETCS K
apyrofi nonyobmorke wl, u B cepaeunnke TV3(TVI) Haun-
HaeT BO3pacTaTh MarHHTHBIH NOTOK APYIOH MOJSPHOCTH.

Ha Bropuunblx obMmorkax TtpaHchopMaropa mnoJydaercs
HanpsikKeHHe NPAMOYTOJbHOH (OpMbl, BHIIpPSAMJSEMOE IHOJ-
upiMu Moctamu VS3(VS2) n VS4(VS!). Bupsamaensoe Ha-
npsKeHne Craaxupaerca KoHuencatopamu C7(C3), C8(C2)
u mopaerca K HUM. Bo unsbexanue Hezamycka CxeMbl OpH
nojaye OnepaTHBHOTC HaNpAKEeHHSA Ha NaHesb I0JyO0MOTKA
@2 BLIOJIHEHBl C HEPABHEIM 4MCJOM BHUTKOB, [las 3auiuts
TPAH3UCTOPOB OT cJydalHOW NMogaud oOPATHOTO HalpsIXeHUs
npegycmorpen Auon VDS(VD7), a mna obecneueHus ux
HOPMaJbHOH pabOTOCHOCOOHOCTH NPH KoJeGaHusIX BXOILHOTO
HATIPSKEHUST TPEAYCMOTPEHA  CTaOHAM3KPYWOINAs  LenouKa
VD9(VD5), VD10(VD6).

Js KOHTPOJIst HCHPAaBHOCTH GJIOKOB MHUTaHHsA MOTPebOBa-
JOCh HMETb CHrHadAu3auuio. OHa BHIMOJHAETCS € IOMOLILIO
noisapusoBanHblXx pede KLE(KL5). BrawouenHoe Ha BBIXORHOE
nHanpsakegue 30 B or O/0ka nurTaHus pesie BO3Bpallaercs
MPH HCUE3HOBEHHH 3TOTO BHIXOJHOIO HANpSKeHHUs KaK BCJIej-
CTBHE HEHCNPAaBHOCTH O0JI0Ka NHTaHHs, TAK H  BCJAEICTBHE
HCYE3HOBEHHA ONEPATHBHOTO HAMPSIXKEHUS COOTBETCTBYIOMIETO
KOMIIJIEKCa; TeM CaMBIM JOCTHTaeTcs KOHTDPOJbh 3a COCTOH-
HUEM OINePaTMBHOro HanpsikeHus Ha o0oux kommiaekcax. On-
HaKO IMOJSPU3OBAHHEIE peJjie HMeloT HH3KHA Ko3(dHIHeHT
BO3BpAaTa, BCJEACTBHE Yero KOHTPOJb HCHPaBHOCTH OJ0KOB
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nUTaHus 6e3 AONOJHHUTENBHBIX MepONPHATHH MO MOBLILUCHHIO
k03 pHuLHeHTa BO3BPaTa peJse SIBASAETCS HEIMOJIHOLEeHHBIM.

B cBasu ¢ 3ameno#t M3OP ua nosynposoanukosnle HU,
8 KOTODEIX Ha BBIXOJE HCIOJb30BAHO INPOMEXYTOUHOE peJe
¢ AOCTAaTOUHO MOLIHBIMH KOHTAKTaMH, OTNaJja HeoOXOAHMOCTb
B CTaOHMJINTPOHHOM JeJHTeJie HalpskKeHHs.

4. YCTPOHUCTBA BJIOKMPOBKM NPU KAYAHHUAX

B cayuae HapyuleHHs YCTOHYHBOCTH HapaanelbHoH pabo-
TH 3JEKTPOCTAHUMI 1O JHHHSAM 3/AEKTpOolepefadd BO3HUKa-
0T KauaHus, CONpPOBOXK/JAWINMecs S3HAUMTEJbHBIMH KoJeba-
HASMH TOKa, HaNpsiKeHud H yrja Mexay HumH. [lockoJapxy
PC wmoxer cpaGoraTb npH 3THX KoJjebanusx, J13 [OIO0J-
gseTcss OJOKHPOBKON TPH KauaHHAX. B onucwiBaeMuX 0Jo0-
KAPOBKAX HCHOJAb3yeTcs TOoT (axr, gro npH K3 Bo3HHKaeT
HECHMMETPHsT CHCTEMBl TOKOB H HanpsKeHuil (ycrofiuuBad,
eciu K3 HecuMmeTpwunoe, H KpaTkoBpemenuas, ecan K3
tpexdasuoe). Ilpn nossrenun necummerpun (K3) Ouoku-
poBka paspemaer cpaGoTaTh 3aliuTe B TeueHHe 3aJaHHOIO
BPEMEHM; [pPH OTCYTCTBUH HECHMMETPHM (KauaHHs) 3alluTa
ocraercs 3abJOKUPOBAHHOH.

BJIOKHPOBKa MpH KayaHuaX B NaHeasx ofenx MoaHduKa-
nuil BeIOJNSETCs B JBYX Bapuanrax: Tuna KPDB-125, B xo-
TOPOH BHISIBUTEJNEM HECHMMETPHH CJAYKHT (QHJABTD Hanpsxe-
uufi  obpartmoii  nocaepoBatenpHoctH (PHOIT), wu  THHa
KPDB-126, B xoropo#i TakuM BEBISIBHTeJEeM siBjasercd GHABTP
TOKOB obparnoil nociegosareabpnocty (PTOIT). Baoxuposka
tuna KPDB-125 npuMmeHsiercss OTHOCHTENBHO PeiKo, B €Jalbo-
PA3BETBJEHHBIX CeTAX ¢ JIHHHEMH BJI H MaJoMOIHBMH
HCTOUHHKAMH UHTAHHSA. BOJH3H MOIIHBIX HCTOYHHKOB IIHTa-
HU OJOKHPOBKA CTAHOBHTCS HeUyBCTBHTEJbHON. BIOKHPOBKA
tuna KPB-126 mmupoxo mpuMensiercsi B Pa3BeTBJEHHBIX Ce-
TSAX ¢ MOMIHBIMH HCTOYHHKAMH NHTAHUA, HO MOXKET O0Ka3aTb-
¢Sl HEUYBCTBHTENbLHON B KOHIe jiuHHON BJI, orxomsmed ot
MaJIOMOIILHOrO MCTOUYHHKA THTaHus. Kpome TOTo, GJOKHPOBKY
NPUXORUTCA 3arpylasiTh IJS OTCTPOHKH OT TOKOB 0oOpaTHOH
nocaenosateasioctn Ha BJI, mpuMbikatomux K TaroBbuM IIC,
YTO TOXKE CHUKAeT €€ UYBCTBUTEJHHOCTD.

Ilenu mocTosnHOro HanpAXeHus 0O0€HX OJOKHPOBOK HOUTH
UASHTHUHBI, B MX YIOoOHee paccMOTPeTb IPH ONHCAHHH JIOTH-
gecko# dyactd cxeMmol (cMm. § 9, 10). 3xech ke OYAYT NaHH
TOJIBKO ONHCAHHA ILeNefl TepeMeHHOTO TOKa H HalPAMXKEHHS,
3a McKJouenneM pese nanpsukesus KV2 (puc. 10,a) u KVI
{puc. 11,a), cMpblci KOTOpBHIX yjpoOuee paccmorpers B § 9, 12
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KVZ

Puc 10 bB.uonuposka npu xauanmax tima KPB-125

¢ — NPUHLUNHaJbHAs CXeMa, 6 — BEKTOpHas [HarpaMMa TOKOB H HaNpPAXKEeHHH NpR
nopaie Ha Bxox PHOII cucTeMbl HanpsiKeHHH NPAMOH NOCHEeAOBATENLHOCTH; 8 '—T0
Ke npu mojaue Ha Bxoa PHOIT cucrembl HanpsAxeHHI 06paTHOH NOCHAENOBATEJALHOCTH

baoknposka tuna KPbB-125 (puc. 10,a) Bkanouaer B cebs
QHOII, cocrosimmuii u3 pesucropos R7—RI0 u KonjpeHcaTo-
pos C2, C3, monmxkawomu#i Ttpancdopmarop ¢uabtpa TLI,
IPOMEXYTOUHEH Tpancopmarop TokKa TAI, BHLIIPSIMUTEND-
Hple Moctel VSI, VS2, dunptp narofi rapmouuku LI—C4
u nosasipusoBaHHoe pese KVI Ilpu noxave na sxomg ®HOII
HECHMMETPHYHOH CHCTEMBl BEKTODOB HAINPsiKEHHH HampsxKe-
nue Ha suxoge PHOIT npomopuvonanbHo cocrapasolies
oGpaTHoll mocaenoBaTensHocTH Us

Umn-':KU 13
o8 2 (13)

61arofaps HCKJIOUEHHIO COCTABJIAIOIMMX npamoit Up u Hyue-
goii Uy mocsenoBatensrocrell Hanpskenue Up MCKIIOUACTCS
TeM, UTO Ha BXOJ OJOKMPOBKM He HOJAaeTcs HyJeBOil NMPOBOA
nenefl HanpsKeHHA, Hanpsixkende U; HMCKJIOUaeTcs BEIGOPOM
cootHolenuH Besnuun saementos ®HOIT [9]. CoorHomenue
conporusjennii (R94-R10)[Xcs BHiGupaercs Tak, 4To0B TOK
Iap TO 3THM 3JeMEHT4aM oOIllepexkaJs INPHJIOXKeHHOe K HHM Ha-
npstxenne Usp na 30° a coornoumenne (R7+R8)[Xcs— Tak,
yto6m ToK Icp omepexan uanpsxenue Ucp BHa 60°. Toraa

IpH TOjaue HA BXOA CHCTeMb Hanpsxewu# U, (puc. 10,6)
BekTop Up, TajeHHsT HANPSKEHMA Ha aKTHBHOM COTPOTHB-

neHun R9-4RI10, coBmapjawiiuii No HaNpaBjJeHHIO C TOKOM
I1p, 1 BexTOp Up, TajeHHs HaNPSXKEHHs HA KOHJEHCATOpE
C2, orcraouufi Ha 90° oT Toka Icp, COBIAZAlOT IO Hampas-
nenuo CooTHomenue BeaudnH RI-+RI10 u Xcp BHIOUpPAIOTCS
TaK, YTOOH! BBHIIOJHSJIOCH PaBeHCTBO

| Upm|=|Usal,
TOTZA MEXAY TOUKaMHU m ¥ n PasHOCTb NOTEHIHAJOB obpa-

maercs B HyJb, 4TO H Tpedyercs. i
[lpu mojave Ha BXOJ CHeTeMBl HAIPKEHHH U, BCe co-

OTHOILIEHHs (HIBTPA COXPAHSIOTCS, a BEKTOpHAS AHArpamma
npuobperaer BHA, NOKasaHHLA Ha PHC. 10,8. TpeyroJbHHK
nanpsikennii BmA H3MeHSET CBOe NOJOXKEHHE BMECTE C S~
geiineiM  HanpsikenueM Uap, a TPEYro/bHHK BnC — BmecTe

¢ Ucp. Mexay TOUKaMH m H 1 TOSBISAETCS HANPFKENAE,
IPONOPUMOHAIBHOE HANPSAKEHHIO U, ua Bxoxe OHOIL

Mo3KHO [OK234Th, UTO COOTHOIIEHHE CONPOTHBJIEHHI Tied
¢uabTpa AOJKHO OBITH
XCQ _R9+R10 . VO— (14)
—_—— ——— = Oy
R; 4Ry Xes
M OHO TOAGHpaeTcst MPH Halajike [ePEeMEHHBIMH De3HCTOpa-
mu R7, R10.

Hanpsixedue Ha Bhixoge (uibrpa, NPONOPUHOHAIBLHOE
nanpsxenuio U na mmuax IIC, rae yCTaHOBJCHA 3aIuTa,
yepes Tpancpopmarop TLI u auwonHel moct VS2 mopaercd
a o6MOTKY mnojspusoBannoro peiae KVI HarmpsixkeHue cpa-
GaThIBaHMs OJOKMPOBKH perynupyercs mJaasHO, B HeBObIINX
npejesiax, H3MEHEHHEM MOJIOKEHHs AKOPs ¥ KOHTAKTOB DPEJIe
KV1 u cryneHuaTo Nepex/aioyeHueM OTBOLOB TLI (2, 3, 4,
6, 8 B (a3HOro BTOPUYHOTO HANpsIKEHHs Us).
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Ussectno {9], uto ®HOII saBasercsi Taxkke # (UIBTPOM
OATOH TAapMOHHKH Hanpsxkenus cetu (250 Tu). Has roro
4TOOBl HaNpsAXKeHHe 5TOH TapMOHHKHM He IPHKAaABBAJOCH K
obmotke pese KVI, npenycmorpen ¢uabtp-npobka LI-C4,
HACTPOGHHHIl B pe3oHanc nHa uacrote 250 I'n, Tak 4To BCe
HanpsXxeHHe NATOH TapMOHHKU €O BTOpHYHOH obmoTkH TLI
OKa3HBaeTCsl MPHJIOXKEHHBIM K 3TOMY QUIBTDY.

[TocxonbKy KoadduureHT BO3BpaTa MOJSPH3OBAHHBIX peJie
HeBeJHK, JUIS IOBHIIeHHMS obllero KosdguiMeHTa BO3BpaTa
GJIOKHPOBKH TOCJeOBaTeIbHO ¢ o6moTkOH KV BBexen pe-
sucrop RII. B cOCTOSIHHH TOTOBHOCTH OJOKHPOBKH K Jeii-
CTBHIO KOHTaKT KL3.5 npomexyrouHoro pede OJOKHPOBKH
3aMKHYT, pesuctop RII szamyutupoBad. [locsne cpabaTwiBa-
HHS peJie (DU IIyCKe OJIOKHPOBKH) YKa3aHHBIH KOHTAKT pas-
MBIKaeTcd, TOK uepes peje KVI yMmenbliaercs, oHO BO3Bpa-
Imaercsd NPH HaOPSKEHHH Ha BXoJe OJIOKUPOBKH OGoJblueM,
yeM ecqau Obl RJ1 GbLT 3aluyHTHPOBAH.

Has HajgeRHOTO HdeACTBHS 3alIUTH GJOKMPOBKA 10JIK-
Ha yBepeHHO cpabaThlBaTh OT HampsaxeHHH Us, NOABISIOIMIMX-
¢ Ha muHax IIC npm K3 B konue soun gefictsus 11 wiwm
IIT crymenn 3. 310 He Bcerga moJydaercs, IOITOMY JJist
TOBBIIEHHA YYBCTBHTENBbHOCTH OJIOKHPOBKH npH K3 Ha 3eM-
JI0 BBOAUTCSL Oprad, pPearnpylomiuil Ha TOsIBJiEHHE TOKa HY-
JieBOH TOCJAEAOBATENBHOCTH. B HyJeBofl TpPOBOA TOKOBBIX
lenel, cobpasHBIX O CXeMe NOJHOI 3Be3/bl, Bpe3aeTcs TPaHC-
¢opmarop Toka TAI, co BTOpHUHONH OGMOTKH KOTODOTO Yepes
BLIPSIMUTENBHBIT MOCT VST momaercsi TOK B Ty ke OOMOTKY
KV1. UypcrBHTENBHOCTh OGJOKHPOBKH IO 3TOMY HapaMmerpy
peryaupyercsl mAaBHO, KaK YKa3aHO BylIIe, M CTYINEHYATO Iie-
pekJaouenneM oTBoaoB TAI: 1—1,5-—2 A nJs naseiu ¢ lyon=—
=5 A u 0,2—0,3—0,4 A nna nasenn ¢ lwou=1 A.

BaoxupoBka tuna KPb-126 (puc. 11,a) Bxiawouaer B cebs
npexie scero ®TOIL, B Tom uncne TpanchopMAaTOPH TOKA
TA2, TA3, pesucropst R7—RI10, xougencarops C2, C3. Ha
BEIXOJe, T. €. B TepBHYHYI0 06MOTRYy Tpaucdopmartopa TLI
®TOIl BHpaeT TOK, NPONOPUHOHAJLHBEI TOJBKO COCTaBJSIIO-
nielt [, B HecumMMeTpHUHON cHcTeMe (a3HHX TOKOB HO 3a-
mymaemod BJI:

Has aToro Ha BHXOJe GHJIBTPA HCKJOUAIOTCA COCTABJSIO-
iiMe TOKOB HPAMOH [{ U HyJeBOH [y MOCIEROBATENBHOCTEM.

CocraBasmomas [y HCKJIIOYAETCS CIENHasbHEIM HCIOJHe-
uueM Tpancpopmaropo TA2, TA3. Mx o6MOTKH, BKJIOUEH-
HBElEe B HYJEBOH NPOBOJA TOKOBHIX Lenel, UMEIOT B 3 pasa MeHb-
30
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Puc. 11 Buaokuposka npu Kauanusix tena KPB-126:

@ — DpMHLHNMAJBHANH cXeMa, 0 — BekTOpHas AnmarpaMma TOKOB DU nonatlxe Ha BXOR
GTOIT cHCTEMB TOKOB NpAMOH ROCAEZOBATENBHUCTH, 8 — TO Ke IIPH HOoAadue Ha BXOX
OTOIl cucieML: TOKOB OOpPaTHOH IOCJeL0BaTeNbHOCTH

e BWTKOB, UeM OOMOTKH, BKJIOUeHHble B (asHble NPOBOAA.
Eciu NOaTh HA BXOL TOKOBHIX Ilerefl CHCTeMy TOKOB [a=

=]g=Ic=1,, ToO B HYJeBOM NPOBOjJe MOTEUELT TOK 315, a BO

propuunbix o6morkax TA2, TA3 Toka He Oyner.
Cocrapastomas /, NCKIOYaeTCs BHIOOPOM COOTHOIIEHUA T
®TOI. 3ameTum, 4TO NPA Nofaqe HA BXOL CHCTEMBI TOKOB 1, Bo

sropuuHoit ofmotke TAZ2 roredeT TOK _[A, BO BTOpUYHOH 06-
voTke TAS —Tok [, B 00ulcM mpopoae (uepes sammM 39)—
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TOK [,'4—5— Is —=_——I¢, T. e. TOK _/é ecJ NPHHATH €ro Hanpas-
Jeue ot tpaHcdopmatopoB Toka K RC-uemn. Tokm Lﬁ;,
I5, I¢ oBpasyior cuMMeTpuuHylo cacTemy (puc. 11, 6). Tox 1,;
];aSB_eTBJIHETCﬁ Ha J[Be COCTABMIIOUIME: UYepe3 pesucTopel R7,
R8— I, uepes xoHpeHcatop C2— /. CooTHomeHne Cco-
npom;ﬂeﬁnﬁ R n X, BoiGupaerca Takum 06pasom, 4TOObI TOK

’ !
/g otcraBan ot [, ma 30°. Toxk /¢ Takke pasBeTBJLETCS Ha

X4
Be COCTaBJHANMKe: depes peaucrorsl R, RI0—/g, uepes Kon-
nencarop C3— Ix . CooTHOMIERHEe conpoTusjiennit R n A, Bbi-

1 ’
Gupaetcd Tak, 4Tobel [r otcraBaj oT /¢ Ha 60° u cosnanan
I ,r ! ’ ’ 2
clx. Beymme Ip +1xy=1p Toxu Ip u [x oxkasbiBalOTCH pas-

HBIMH 110 MOZYJIO H NPOTHBOMOJOXKHBIMH IO HanpaBJeHuIo, cJe-
noBatesbHO, depes TpaHcdopmatop TLI TOX He mpoOXoIuT, He-
fIpsiPKeHHEe Ha BTOPUIHON 0OMOTKeE OTCYTCTByeT. MOMXKHO MOKasaTh,
YTO COOTHONIeHHe HJed JOJUKHO onpemesstTses 1no (14).

[Tpu nogmaue Ha BXOA HacTpoeHHoro Takum obpzsom PTOI

cucrembl Tokos /, (puc. 11, 8) MeHseTca HanpasieHdue Toxka [,
- 7 e r? -
U, CleAoBaTeNbHO, TOKOB [x U [/p. Ho tak xax [y no-npex-

7
Hemy onepexkaeT Tok /¢ Ha 30° To cymvMa TOKOB, TpOTeKalo-
7 r?
wWHEX B nepsuufoii oomorke TLI, pasua /,, = Ir+ Ix. Bextop

I, OUEBUAHO, HATPABJCH TPOTHBOTONOKHO BeKTOPY /g, 1 MO-

AyJb €ro paBeH

[ Lon| = VT I = V3L Th= 1514 = 1515

Toxk cpabareiBanusi OJOKHPOBKH peryJjHpyercss CTyNeH-
YaTo mepeKJIoYeHHeM OTBOJOB IepBHuHOfi oOMorkn TLI:
0,6—0,75—1,0—1,5 A (BTOpHuHBIX) 0OpaTHOH MOCJeNOBa-
TeJBHOCTH IJis maHedH ¢ [uom=D5 A H cooTBercTBeHHO 0,1—
0,15—0,2—0,3 A gns nasean ¢ lwow=1 A. Tox BrOpHuUHOH
oomorku TLI uepes BempsaMHuTesnbHBH MocT VS2 momanaer
B pabouyi o6MOTKY moJsipuzoBansoro peae KAI, Hactpoi-
KOH KOTOPOro MOXKHO PeryJHpoBaTb TOK cpafaThIBAHHA 0J10-
KHDOBKH B HeGOABIIHX Npejenax. s yCTpaHeHHs BJIHIHHS
CeTeBHIX TOKOB IATOH TapMOHHMKM [apaJjiejbHO BTOPHUHOH
obmotke TLI Bxawoued (QuabTp-uiyHt LI—C4, nacTpoeHHBIH
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#a uacrory 250 I'm m mMerollu#l AJf 3TOH YaCTOTH COMpPO-
THUBJICHHE MHOTO MCHbIee, YeM COIpOTHBJIeHHe Harpysku TLI.

Ha 1y xe obMmortky pene KAI NOAKIIOUEH uepe3 BHIIPH-
mureJbHbll MocT VS8 wu tpaHchopmarop torka TA4 Toxk 3/
AJsi TeX cJydaes, Korjaa He oOecnedyuBaercs 4YyBCTBHTE/b-
HoCTh To [ npu K3 ua semawo. HyBCTBUTENbHOCTh OJIOKHPOB-
KH K TOKy 3/, peryjampyercst orsojamu TA4: 1,5—3—6 A
BTOPDHYHOTO TOKAa HYJEBOH INOCJACAOBATEJbHOCTH AJAA IaHeu
¢ lwon=5 A uau 0,3—0,6—1,2 A nas nasean ¢ luow=1 A.
CriaxkuBanue BHIPSAMJEHHOTO Toka nociae V82, VS3 ocy-
eCTBIsIeTCs: DUABTPOM-IIYHTOM BTOpPofi rapmonuxku L2—C6.
Jas nosbiieHHss ko3¢ duuueHTa Bo3BpaTa OJOKHPOBKH BBO-
auTcst pesuctop RI2, orcachBaomuil Ha cebd uacTb TOKa
nocJie Nycka OJIOKHPOBKHU.

Caenyer 3aMeTHThb, uTO OTJAHYHE PeasbHBIX XapaKTePHCTHK
TT, nuramomux samuty, H Bcex sjemento PTOII ot une-
aJbHBIX TPHBOJUT K CyllecTBOBaHHIO B o6MoTke KAI mHexo-
TOPOrO TOKa Hebasanca NpH HOJavde cCUCTeMbl TOKOB /i (Ha-

rpyskH, Kauanufi). Ecam KpaTHOCTb TOKa KauaHHH BeJHKa
[I0 OTHOIIEHWI0 K HOMHHAJIbHOMY TOKY IaHEJH, TO BEJHK H
He6ajaHC, W CylIecTByeT yrpo3a H3JHIIHero cpabaThiBaHHS
G6JIOKMPOBKH, a CJeJ0BaTeNbHO, W 3aumuTh. HToOB H36€XKaTb
9TOTO, JOCTAaTOYHO 3arpy6uth pese KAI ToxkoMm oxnoit ¢asnl
tak, uToOn npu K3 sTo 3arpyb/ieHMe He Meilajo HOpMaJb-
Ho#i pabore OGJOKMPOBKH, a [PH KauaHUAX HaLeXHO 3alpe-
mano ee cpabaTniBaune. 3arpybjeHHe JOCTHraeTcs HOJKJIO-
yeHHeM TOPMO3HOH o6MoTKH KAl BCTPEeUHO K OCHOBHOH ue-
pes moct VSI u tpancpopmarop TAI B dpasy A TOKOBHIX Le-
neit. I1pu atom

jzc,p:[zc, 8} +%JT9 (16)
rae locp— TOK cpabarwianuss KAI mo Toxky [, npu HaJH-
ypp TOpMomenus, A; lyepo— TO 3Ke NPH OTCYTCTBHH TOPMO-
Kenus, A; Iy— topmosuoil Tox, A; Kr— roaddunuent top-
MOKEHHsI, PeryJupyeMbiii BTOPHUHHIMH OTBogamu TAI (4—
7—11%).

JLast craaxuBaHus nyJpcaluil Hanpsikenust nocie VSI
npeaycMoTpen koupeucatop C5, a aasa NpeloTBPalleHHs
J0XKHOTO BosBpaTa pese KAI BcaencTBHe yMeHBILEHHS TOKa
uepe3 ero pabouyrw oOMOTKY MocJje 3aMBIKaHMS Ieln Yepe3
RI12 mpenycmotpeHa anajoruynasi uenb uepea RII, yMmeHb-
wialouas TMPOMOPUHOHAJIBHO H TOK depe3 TOPMO3HYH 00MOT-
Ky. BBelenwe TOPMOMKEHHSI HMeeT HeAOCTAaTOK: 3arpyobJaser
GJa0KHPOBKY npu Tpexdasubix K3 u aByxdasmpix K3 das
AB u CA
3—6149 33



5. YCTPOUCTBO BJIOKMPOBKM MPH HEMCIIPABHOCTAX
B LLENAX HANMPAYKEHUS

H3BecTHO, UTO NpH CHATHH Hanpsakenus ¢ PC mocaennne
MOTYT JIOXKHO cpaboTaTh OT TOKa Harpysku. HtoObl mpu 3TOM
He cpaborana [3, B xommnekre AKZ2 npenycMoTpeHa 6J0-
KMDOBKA MIPH HEHCIPABHOCTHAX B IeNfAX HalPAXEHUs THIA
KPb-12, xotopas BeiBoauT J3 H3 QeficTBUST HJAH TOJA€T CHI-
HaJI, eCJMH JOXKHOe JeHCTBHE 3al[UTH He MOKET IIPOH30HTH
6es nmycka GJIOKHDOBKH IPH KadaHHAX. B Hacrosie#r pabore
paccmMaTpuBaeTcs  TOJABKO  MOJAEPHU3HPOBAHHBIH BapHAHT
KPbB-12 [10], mnockosnbKy mpeiblAylmiue BapHaHTE CHATHI
¢ mpousBoAcTBA. TunoBast cxeMa Henell HanpsXXKeHHA H CIO-
co6 moxakawouerusa k HuM KPB-12 npeicraBieHnl Ha
puc. 12,a.

B HOpMaJbHOM pexxHuMe BEKTODHBIE JHATPAMMBI BTOPHUIHBIX
nanpsixkedu#i TH u ToxoB B 06MOTKax GJOKHPOBKH HMEIOT
BHJ, NIpejAcTaBJeHHBINA Ha puc. 12,6 u 8. [lo o6Morke w4 npo-
XOJHUT CyMMa TOKOB La, lb’ I., onpenensieMbix IMPUMOKEHHBIMH

(ha3sHEIMH HaOPSIKCHHSIMH H CONPOTHBJAEHUSIMH De3HCTOPOB
R33—R35. Pesucrop R33 BuIIOJIHEH BJBOE MEHBIIHM, 4eM
R34, R35, I, okasmiBaeTcs BABOe GoJbliuuM, 4yeM [, u [., mO-

3TOMy CyMMa BCeX TpPeXx TOKOB [/ =%la. Iforox B TV2

Zwa

0T TOKa [, KOMIEHCHPYETCH IIPOTHBOIOJIOXHO HanpasJieH-
HBIM IOTOKOM OT ToKa [y, cosmaBaemoro B ob6mMorkKe w3 Ha-

npsxenuem (asbl Ha BHIXoJe o6MoTKH TV, B cxeMe pa3oMK-
Hytoro tpeyroabhuka TH. 3nauenue [p3 AJS TOYHOH KOM-

neHcanuu perynupyercsa pesucropoMm R37. TTo o6morke w2,
NMOJAKJIOUEeHHOH KO BTOPHUHBIM o0MoTKaM TH, co6paHHEM IO
cxeMe (QUABTPA HANPSIXKEHUH HYJeBOH NOCJHeL0BATeNbHOCTH
(@HHIT), ToK He NPOXOAMT, TAaK KaK HalpsxKeHHe Ha BHIXO-
ne ®HHII mnosBasercs tonpko nmpd K3 Ha semaro. Baoku-
poBka He cpabaThIBaerT.

Tpn wexaydasueix K3 mo6oro Buna (uanpumep, CA)
BEKTOpHBIe auarpamMmbl Hanpsxenu#t TH u TokoB B oOMOT-
Kax GJOKHPOBKH NPHOOPETAOT BHJ, NPeJCTABJEHHHH Ha
puc. 13,0 u 6. KoMneuncanus NmOTOKOB He Hapyuwaercs, 6Jo-
KHDOBKa He cpabaTkBaer.

Ilpu onuothasueix K3 aroboro supa (Hampumep, K3 Ha
tdaze B) BextopHble AuarpaMMbl Hanpsixenn# TH m TokoB
B 00MOTKax GJIOKHPOBKH NPHOGPETAIOT BUJ, IPCIACTaBJIEHHBIH
Ha puc. 13,8 u 2. Bananc MeXay NOTOKaMH OT [ws U OT [y

Hapymaercsi, HO HOSIBJIsIETCS TOK B 0o6MOTKe @2, peryJjupye-
34
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Puc. 12. BjoknpoBKa 0pH HEHCOPABHOCTAX B LEMSX HaNpAKeHHS THOA
KPB-12:
a—IPHHLUHIIHAJbHAR CXeMa 6JTOKKPOBKHPIHO}IKJHO‘{€HHE €e¢ KO BTODhWYHBIM I€NAM TH;

6 — BeKTOpHas HuarpaMMa HaOpsiKeHHH, IOJABOJHMBIX K GJOKHDOBKE; 6 — BEKTODHAS
IuarpaMMa 10hOB B OGMOTKax TpaHcdopMaTopa GJIOKHPOBKH

MBI pesuctopoM R39 pas TOuHON KOMIIEHCALMH IOTOKOB
B 310M pexume. B naunom npumepe lyy=lotIc, a || =

=731, YcaoBuo cknaawmiBas lyy u Ly, nodyuaem |[z]=

=V3—]w3=1/3 I.. BiokupoBka He paboraer. MoXHO IOKasarh,
uyro 6JOKHPOBKAa He paboraer um npu asyxdasubix K3 Ha

Ha 3eMJIO.
AHaJOrMYHO MOXKHO IIOKa3aTh, 4TO GJOKHPOBKa He pabo-
taeT npu mnogade oT TH cHcTeMBl CHMMeTPHYHBIX HampsxKe-
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Puc. 13. BexTopHple NHArpaMMEH, HOsCHAmWHe pabory GIOKHPOBKH THNA
KPB-12:

@ — nanpsimeHns npu asyxgassom K3 Mexay dasamu A n C; 6 — TOKM B OOMOTKax
GJOKHPOBKH npH Takom K3; g—Hanpskeuus npu olnodasmom K3 Ha dase By e —ro-
Ki B 06MO1Kax OJ0oKupOoBKd mpu TakoMm K3

Huil kaK o6paTHO, Tak M HyJeBO# mocsiefosatenpHocTd. ITo-
CKOJIbKY BBHICIIHe TapMOHHYECKHe, COjepKallluecs B Hamps-
KEHHH CeTH, MNpeJCTaB/IsAT COO0H CHCTeMB CHMMETPHYHBLIX
COCTaB/SIIONLMX TOR MJH HHOM mocaegoBaTenbHocTH, KPb-12
He peardpyert Ha BHICIIHE TAPMOHHYCCKHE.

[Tpu o6pwiBe Ja000f H3 pas MM HYJEBOr0 MpoBoJa 3Bes-
A TH GanancupoBKa NMOTOKOB Hapyilaercs, B oOmorke w!
NOSIBASIETCS TOK, BEIIPAMJAEMbIt MocToM VS5 H mpoxoasiiiui
yepes mosspusosanHoe peie KVI. Ilocaennee cpaGaTwiBaer,
6IOKMpYS 3amUTy WJAM NojaBas curiajd. Hepocratkom 6io-
KMPOBKH $IBJAETCSl TO, YTO OHa He cpabaTeiBaeT NpH HCYes-
HOoBeHMH Bcex Hampsixenuit TH, nanpumep mnpm OTK/IOYe-
HHH ero pasbeluHuTeseM. UTOGH HMETh B 3TOM Ciaydac XOTs
6Bl CHTHAJ, Ienecoo6pasHo MOJAKAIUHTL Ha OAHO H3 JIHHEH-
HBIX HanpsizkeHui 3Be3asl TH pese 6JI0KHPOBKHM IIPH KavaHH-
ax KV2 (KPB-125) uan KVI (KPB-126), o6bluHO He HCHO/L-
3yeMble IO CBOeMy INpsAMOMY HasHaueHHp. PasMblKaooWui
KOHTAKT 3TOTO pesie BKJIOYaercss B UeNsAX CHATHA/IU3ALHH Ia-
pasienbHO KOHTakKTy moproputesas pere KVI uz KPB-12.
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6. SALLIUTA OT K3 HA 3EMIJTIKO. TOKOBAS OTCEYKA
OT MHOTO®MA3HbBIX K3

Has samutel ot K3 Ha 3eMJio IpuUMeHeHa TOKOBasl 3a-
mwuTa Hysesod mocaeaosatesnbHoctH (T3HII), menoabsymomas
(hakT NOABJCHHS B TOKAX K HANpPSXKEHHAX COCTABJAAIOILNX
HyJ/JeBOH MOCJIeN0BaTeNbHOCTH IIPH 3THX K3 B ceTH ¢ rayxo-
3a3eMJICHHBIMH HefiTpanamu tpancdopmaropos [11]. Tlo-
CKOJBKY COCTaBJsIIONUIAE HYJEBOH NOCJIE10BATENbHOCTH BhLIJE-
JAS10TCA H3 (DAa3HBIX BEJHYUH IPOCTBIM T€OMETPHYECKHM CyM-
MHPOBAHHEM BEKTOPOB 3THX BeJHYHH, HYJIEBOH OPOBOJA TOKO-
BBIX LeneHd, cO6PaHHBIX IO cXeMe HOJHOH 3Be3jbl, HPejCTaB-
gasieT  cobofi GUABTD TOKOB HYJEBOH MNOCJEAOBATENbHOCTH
(®THII). ToxoBasi samuTa HYJEBOH NHOCJIeN0BATEIbHOCTH
BBIIOJIHEHA C HCIIOJNb30BAHHEM 3JIEKTPOMATHHUTHBIX  peJie
TOKAa, BKJIOU4EMBEIX B 3TOT HyJeBoH mpoBon. Ias o6ecreue-
uug cegextusnocTH AefictBug T3HIL cmexnwix BJI Bpems
nefiCTBHA 3allHT BHINOJHSAIOT, Tak xe kKak 4 B J13, saBucs-
UM OT paccTosiHus A0 Mecra K3: gwem Menblie TOk cpafa-
TEIBaHHSA, T. €. ueM jAajbiie K3, Tem Gosbmie BpeMst cpaba-
ThIBaHUSA. AHasoruuHo I3 Takyw 3aBHCHMOCTH BHITONHAOT
crynenuaTtofi. IlepBas cTymeHp 3alMHTHl HMeeT HAaUGOJbIIHH
TOK M HaHMeHbllee BpeMs cpabarbiBanusd, Il crymenb umeer
MeHbUIMH TOK cpabareiBaHus H 6oJbluee BpeMsi cpabaThelBa-
HHf, cornacysacb c l cTymeneio samutel npenasiayuied BJI,
u T. 1. T3HII oTcrtpoeHa oT TOKOB Harpy3xku U KaudaHHH,
MOCKOJbKY B CHMMETPHYHBIX peKHMax HeT CcocTaBisgioule
TOKa HyJeBOH mocjeloBaTe bHOCTH. [HampamieHHOCTL aeli-
creusg T3HIT obecneuynBaercst BHIGOPOM YCTaBOK O TOKY HJIH
UCIIONB30BAHAEM peJe HanpaBjaeHHst MoniHoctu (PM), moa-
KJjaodaeMoro TokoBoft o6mortko#i k ®THII, a o6MorkOoi Ha-
npsixkenuss — k @HHII, BrimonHeHHOMY H3 Tpex mocjaenoBa-
TeJIBHO COCJAWHEHHHX BTOpHUHHX oOMoTok TH (cxema pa-
30MKHYTOTO TpeyroabHHKa). B mnaneasix 3113-1636 wucmo/s-
30BaHBl MHAyKUHOHHEIe PM tunos PBEM-177, PBM-178, onu-
cauuble B [12]. KpaTkue TtexHHueckHe nanmnele 3THX PM
IpHBeIeHbl B IIPUIOK. 1.

[Ipn ycranoBke HanpassieHroll T3HIT B6ausn MOIHBEIX
IIC moxer oxkasaTbCss HEZOCTATOYHOH YYBCTBHTENBHOCTh PM,
cpa6aTRIBAlOLIETO MPH HAaNpaBJEHHH MOUIHOCTH HYJAEBOH MO-
CIeI0BATeILHOCTH OT IUMH B JHHHIO, — Tak Hassiaemoro PM
IpsIMOTO JefiCTBHS, WM paspematomero PM. IMostomy B na-
Henax 3I13-1636 mpenycmoTperer aBa PM: oaHo — BCTpoeH-
Hoe B koMmiaekT AK2, apyroe — BBIHOCHOE, KOTOPOE OOBIUHO
BhInosiHSAeTcs OJOKHpyoOWuM, win PM o6parzoro jefictaus,
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T. e. cpabarnBatoniuM npu K3 «3a cnuHo#» u cBouM cpaba-
THIBAHHEM 3allpelnalouiuM paboTy TOH CTyNeHH, /s KOTOPOH
oHO Hcpodabsyerca. HaoGopor, npu K3 wa BJI, xorga nannas
cTymeHb JOJKHa cpaborath, Gaokupymoulee PM ne pabora-
er, ueM paspeliaer cpabareiBanmne cryleHH. McnosbsoBanuem
6aokupyomero PM noenmaercst Hagexnocts T3HII ma cpa-
6aThHiBaHHE, HaOpUMep INIPH HEHCIPAaBHOCTH lenel Hampsxe-
HHS Da30MKHYTOTO TpeyroJbHHKa (HOBBIIAETCH KaveCTBO
GUKHETO PE3ePBHPOBAHUSA).

Buaronaps maanuuio 6J0kupyOIHX PM npenocrasJisercs
BO3MOKHOCTb BHIMOJIHEHHST GHICTPOACHCTBYIOIIEll NOMmepeuHon
T3HII napaaneapubix BJI. 3amuta OCyLUeCTBJACTCS yCKOPe-
umueM opuoli u3 cryneneit T3HII nepsoit BJI npu cpabath-
pauun Gmaokupyiomero PM mropoit BJI, T. e. korma K3 na-
BepHAKA Haxojutcs B mpenenax nepsoit BJI. Ilocae yckopen-
HOro OTKJawoueHHsl nepsoi BJI ¢ ojHoro Konma nampasJjeHHE
MOINHOCTH Ha NPOTHUBONCJOXKHOM KOHIe BTOopoii BJI Memnser-
csi, cpabateiBaeT Osokupyomee PM W ocymiecTBAsET yCKO-
peHHOe OTKJIO4eHHe IepBoH BJI ¢ Apyroro Kosra.

TokoBasi oTceuka B JByXpejeHHOM HCIOJMHEHHH JOMOJHS-
er samuty oT MBorodasneix K3. Ilpocrefilnas cxema OTCeYKH
obGecneynBaeT e BBICOKYIO HaleXHOCTb. (OTceuka wurpaer
BaxHehumyw posb mpu K3 B nawase BJI, xorna PC pa6o-
TAalOT <«M0 HaMATH®, CJeJ0oBaTelbHO, C MeHblleH HalLeX-
Hoctbio. Ecou mepBas crymedb I3 BHIIOJHSeTCA ¢ BHIAEPHK-
KOH BpeMeHH (CJIeAOBATEJbHO, <«HAMATb» OTCYTCTBYET), OT-
ceuka CTAHOBUTCS eNMHCTBEHHOH OBICTPO/eficTBYIONIEH 3aiiu-
toft. Oxgnako Ha KOopoTKHX BJI (mopoél mMeHHO B Tex ciayya-
ax, koraa I crymensp JI3 BhINOJHSIETCS ¢ BBHIJEPXKKON BpeMe-
HH) OTCTPOHThH OTceuky oT K3 Ha IIHHAxX NIPOTHBONOJIOXKHOH
IIC u BMecre ¢ TeM obecneuuThb ee JOCTATOUHYIO YYBCTBH-
tenbHocTh npu K3 B Hauase BJI uwacto He ynaercs. B aTom
cllyyae TOJIE3HO HMEThb HeCeJeKTHBHYIO OTCEUKy, aBTOMarHue-
CKH BBOJHUMYIO KOHTAKTOM peJsie YCKODeHHS AJiA AeHCTBHS MPH
BKJIOYeHHH BhiKMouatenass or AIIB wuam Bpyunylo. B manenu
II13-1636M npenyCMOTpPEHBl ClelHaJbHble LEeNH AJSA TaKoro
HCIOJIHEHHs OTCeukH, B maHean II13-1636m 31O pocruraercs
HeOOoaBIION NepefeNKON CXeMH.

7. OCOBEHHOCTH MAHENH, PA3AENEHHOK
HA [ABA KOMIUJIEKCA {MOAEPHU3MPOBAHHbBIK BAPUAHT]

Hapaay c samenoir MOP mua noaymposoiuukoseii HU B
nanejax OI13-1636m 6e3 paaukaJbHOTO H3MEHEHHsI COCTaBa
NaHeJ d LeHOH H3MEHEHHs CXeMBl BKJIOYEHHS OTJEJbHBIX 3Je-
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MEHTOB JOCTHIHYTO CYyLIeCTBEHHOEe mNOBHIIeHHe 3bdeKTHBHO-
cTH GJMKHEro pe3epBUPOBAHHUS.

HUsBecTHOo, yTO B 3HauuTeJbHOH uactH cered 110 xB 3a-
mura DI13-1636 (uau ee npenuecTBeHHHKU: naHenn [13-157,
113-158, TI13-159, T13-2 B coueranuu ¢ T3HII) ssiasercs oc-
HOBHOH M eauHcTBeHHOH 3amutodl BJI. OueBuaHo, npu 3ToMm
O/MKHee pe3epBHPOBaHUe 3amuT otcyrerByeT. [lpuHuunm-
albHOE M3MeHEHHe CXeMBl, BHIIOJIHeHHoe B nadean III3-
1636M, mpaer B 3TOM cjaydyae Haubosabwuil 3dpdexr. Cyrh H3-
MEHEHHSs] COCTOHT B TOM, UTO BCe YCTPOICTBA NMaHeaM AeasTcs
Ha [Ba KOMILJIEKCa, ABe He3aBUCHMEIE 3aLIUTHI,

[TepBrIil KOMIIEKC BKJIOYaeT B cebs:

AByxcrynenuatyio 3 B koMmiekte tuna J13-2;

OJIOKHPOBKY IIDH KauaHusix B Kommaexkrte tuma KPB-126
(KPB-125);

OJIOKHPOBKY NIPH HEHCHPABHOCTSAX B LEINAX HANDPSKEHUs B
KoMIIeKTe tHna [13-2;

oanocrynenyatyiro T3HII ¢ wucnosb3oBaHWeM OTIesbHO
CTOALINX peJsie TOKA, MOLIHOCTH M NMPOMEKYTOUHOro pese AJs
pPasMHOXKEHHS KOHTAaKTOoB PM.

BTopofl KOMIJIEKC BKJAIOYAeT B cels:

TOKOBYIO OTCEYKY B KOMIUIeKTe Tuna K3-9;

omHocrynenuaryio 3 B xommaekre tunma KPC-1;

tpexcrynenuaryro T3HII B kommiexkre tuma K3-10.

Onnocrynenuaras JI3, Bemosusiemasi kak III  crynens
obme#t 3, u ToxoBast oTceuka Il KoMIIeKca pesepBHPYIOT
I3 us 1 xomnaexca. Oanocrynenuaras T3HIT u3 1 KoMmaexk-
ca, Beinosnsemas kak 1V crynens obmeit T3HII, pesepsupyer
T3HIT u3 1l kommiexca.

[luranne uenefl IepeMeHHOTO TOKAa KaxkJIOro KOMILIEKCa
MOZKeT OCYINeCTBJAATBCA OT oTjedbHbix rpynn TT, nuraune one-
paTHBHLIX LeneHd — uepe3 OTAeJNbHBIE aBTOMATHYECKHE BHIKJIO-
yaresau. [lenn nanpsekenns I m Il kKowIIeKcoB pekoMeHiyer-
Csl TIOJIKJII04aTh OTAeAbHBIMHU Kabeasamu oT naHeaw TH. Llenu
OTKMIOYeHus BbIKJIouaresneid or I u 11 kommiekcos pexomenny-
ercst o0belMHATL Ha IIaHeJsIX YIpaB/eHHsd, a Lenu ImycKa
YPOB — na nasensix YPOB. Kaxanii KOMOJEKC HMeeT CBOH
BBIXOJHbIE peJie, CBOM HCILITATeIbHEIE OJOKH B LEMsX mepe-
MEHHOTO TOKa M HaNpsiKeHHs, B ONepaTHBHHIX Hemsx.

[Tpu pacnpeneneunn ueneft I u I KOMIJIEKCOB MO pa3HBIM
rpynnaM TT u 1o pasauuilelM aBTOMATHUECKHM BHIKJOYATe-
JIIM OTlePATHBHBIX LeNeH pe3epBHPOBAHHE [OCTHTAeTCs cJe-
AyromuM o0pasoM. B cayuae HeHCNpaBHOCTH B LEOSX TOKa
HJIM HCUE3HOBEHHs ONEPATHBHOTO HalpsiKeHHs | xoMIJekca
mexaydasnoe K3 ma samumaemois BJI snuksugupyercss To-
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kKoBofi orceukoil unu III crymenwio /I3 c BLILepKKOH BpeMeHH
(kak npu nanpHem pesepBupoBanun), a K3 Ha semiio —
rpexcrynenuaroii T3HII. B cayuae HeucmpaBHOCTH B Lensix
TOKAa WUJH HCUYE3HOBEHHS ONepaTHBHOr0 HanpsKeHus Il kow-
niaekca MHorogasHoe K3 Ha samumiaemoit BJI nuxksupupy-
ercs AByxcrynenuatod /3, a K3 na 3emaro oaHoli ¢asw —
IV crynensio T3HII ¢ Briaepxkkofi BpemeHM (KakK IpH AaJjib-
HeM pe3epBupoBanun). [lomyckaercs BO3MOXKHOCTb HOOYE-
peanoil npoBepkn I u Il KOMIJIEKCOB NIpPH YCJIOBHH HeceJseK-
THBHOTO YCKODeHUs Ha BpeMms npoBepku noouepeiano III cry-
neud 3 u 1V crynenn T3HIL

Bumecre ¢ tem manens 3I13-1636m BHIIOAHAETCA YHHBEp-
CaJIbHOH ¢ BO3MOZKHOCTBIO €€ HCIIOJb30BaHHUS:

B KayecTBe eIHHCTBeHHOH 3amutel BJI, T. €. ¢ onHcaHHBIM
pasjie/leHHEM IaHEe/NH Ha /IBa KOMILJIEKCa;

B KauecTBe IaHeJH pe3epBHON 3amutel BJI npu Hanuuuu
OT/AeJbHOH OCHOBHOH 3aluThl, Hanpumep AuGPaA3HOU; B 3TOM
ciaydyae o0a KoMmIJiekca OOBeNHHSIOTCS IO TOKOBHIM H Oliepa-
THBHBIM LIENsiM;

JiJisl BBIIOJIHEHHS HAlpaBJeHHOH 3alMTHL C BHICOKOYACTOT-
ot 6yokupoBkoii (BUDB).

ITocsaennuit BapmaHT HaxXOAWTCSl 3a INpeAeJaMM JaHHOH
TEeMBl U JaJjiee He paccMaTpHBaeTCs.

CuielyeT OTMETHTD, UTO TIPH pPasfiesIeHHH 3alIUT IIaHeJH Ha
JIBa KOMILIEKCa HX TOJHOH B3aUMHOH He3aBHCHMOCTH He JO-
CTHTAeTCS.

1. Ecau PC III crymenn JI3 (Il xoMmmiekc) Hcnosb3yercs
nasi nepekmiouenns ycraBok PC I kommiekca, To otkas PC
IIT ctynenn mpuBoaut K ortkazy u II crymenm [3; ecanm uc-
NOJIb30BaTh MJs NepekaoueHust ycrapok PC [ kommaekca
6JOKHMPOBKY NMpPH KauaHHUsIX, 3TO TPeOyeT yBEJIHYCHUsI CTYIEHH
CEJEKTHBHOCTH CcMexHbix 3amur Ha 0,15—0,2 ¢ (cm. § 12).

2. KoHrakT OJOKHPOBKH IPH HEUCIPABHOCTAX B IleNAX Ha-
npsxenns us | Komnuekca xontposupyer 3 Il xommiexca;
O0TKa3 2TOH OGJIOKHPOBKH, HalpuMmep INPH OTCYTCTBUH olepa-
THBHOTO HampsiKeHust Ha | KOMIJeKce, MOXKeT IPHBECTH K
Joxuomy cpabatmBanmio 11T crynenn I3 OT TOKOB Harpysku
IPH TOSIBJIEHUH HEUCIIPABHOCTH B LENsX HaNpsXKEHHs.

3. Konrakr nopropureas GJokupyiomero PM us 1 xom-
IJIeKCca MOKeT OhITh HCIOJh30BAH AJS OpPraHu3aluy Halpas-
gennoctd 11 m 111 crymenn T3HIT 1T xoMiuiekca; orkas cpa-
GaTbIBaHHsI 3TOTC MOBTOPHTENS, HampuMep TPH OTCYTCTBHH
ONEepaTHBHOTO HAlpsKeHHst HAa | KOMIJIEKCe, MOXKET IPHBECTH
K W3JHIIHEMY JCHCTBHIO CTyneHH ¢ Ojokupyromum PM npu
K3 «3a cnuHOm>.
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4. Hakowuen, cymecrByior o6uue st 060HX KOMIJIEKCOB
IenH yCKOPEHHs, HEHCIPABHOCTb KOTOPHIX MOMKET IPHBECTH
K HEIPABUJABHOMY AEHCTBHIO 3aWUT Kak I, Tak u Il Komu-
JleKca,

TeM He MeHee BHIMIDHILT OT BEIIOJHEHHON 34aBOJIOM Mojep-
HH34LUMN TaHETH BEChbMa OUIYTHM, a 3aTPATHl Ha SKCIJyara-
LHOHHOE O0C/IyKHBAHHE MMOYTH HE H3MEHMJIHCD,

Kpome omnucanHoro ocHoBHOro oT/HuHA B nanes BHECEH
pPAL DOMOJHHTENbHBEIX H3MEHEHHUH,

1. Jlast MOBBIIEHHS YYBCTBHTENLHOCTH HAIbHErO pesepBH-
POBaHHA B CXEMy IaHE/H 3aJ10J)KeHa BO3MOXKHOCTH BKJIOUEHHS
nocaeanux crynenedn 13 u T3HII oguoil us napaJnJeabHBIX
BJI na cymMmmy ToKOB 06enx BJI.

2. Hckmiouena sa HeHaI0GHOCTBIO BO3MOMKHOCTE OCylLlecT-
BJIEHHA B cxeMe [13 duKcamuup MrHOBEHHOro 3amepa.

3. INonaua nmoca na PC 111 CTyneHu u OJIOK IIMTAHHS ero
HH OCYHICCTBJISIETCS, KaK NPABHJO, 4Yepe3  pasMblKaiomlHil
KOHTAKT yCTPOHCTBA OJOKHPOBKH IPH HEHCNIPABHOCTAX B Iie-
X Hanpsukenus. IlpedycmorpeHa Bo3MOMHOCTL mojaum
ILTI0CA M Hepe3 KOHTAKThH OJIOKHPOBKH IIPH KAYaHHAX, OLHAKO
0e3 WIYHTHPOBAHHS 3THX KOHTAKTOB IOCJE cpabaruiBanus PC
HTG CO3/8eT BO3MOXKHOCTb CPhIBA OTKIOuenus II] CTyHEHbIO,
€Cad B pesysprare nepexona K3 u3 ogHodasHoro Mexmy:
¢asHoe GJIOKHPOBKA HPH KAYAHHSIX 3alyCTHTCS paHblle, ueMm
cpaGoraer PC, u moxer BepHyThes paHblile, 4eM HCTeueT BhI-
AepKKa BpeMeHu Ha cpabateBanue III crymenn [13.

4. [Ipenycmorpena BoamozkHOCTD BBOJla B ICICTBHE TOKO-
BOM OTCEUKH TOJBKO HAa BPEMf BKJAKOYEHHS BBIK/JIIOUATES
(KoHTaKTOM peie YCKOpeHHA) Ha cayya#, ecan na BJI ne-
BOSMOXKHO BBIMOJIHATL TOCTOSIHHO BBENEHHYIO TOKOBYIO OT-
CeuKy.

5. Hckiouens TokoBbE 06MOTKH BBIXOAHBIX peJie B IENsX
OTKJIIOUEHUST BBIKJIIOUaTENeH, IOCKOJbKY YIePKHBAHHE OTKIIO-
Haiolero CUrHasa mnocje cpaGaTbiBAHHS 3AIMUTHI npesycMor-
PeHO B cXeMax YNnpaB/eHHs BLIKJIIOUATEEM.

6.0 HMckmiouensl HakAaaKn B LENAX OTK/IIOYEHHS BBIKJIIOYa-
TEJIEH H IPEAYCMOTPeHEl HAKJaJKH B LENAX OGMOTOK BHIXO.-
HBIX TIPOMEKYTOUHBIX pejie KaxkAOro KoMmiuiekca. Takoe pelre-
HH€ HMEET CBOU JOCTOHHCTBA H HEeJOCTATKH:

IpH BLIBOAE HAKJ/IaJKOH 3alIHTHl U3 PabOTH BHIBOAHTCS H
nyck YPOB ot uee, uto xopowo, ecan samura yrpoxaer He-
MPABH/ILHBIM JCHCTBHEM, M IUIOXO, €CJM 3aUlHTA BLIBeeHa
O HO0YHO;

€CJH IeNH YNpaBJeHHs BHIK/IIOYATENEM IHTAIOTCS OT OT-
ACJLHOTO aBTOMATHYECKOrO BBIKIIOYATEIS, TO MPH OTKIIOYEH-
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HBIX HAKJaJAKaX H OTK/JIIOUEHHOM &BTOMATHUYECKOM BHIKJIKOYA-
TeJle ONEepPATHBHOIO HANDAXKEHHs 3aIlIUTBl HaKaTHe Ha SKOPb
BLIXOJHOrO peJsie MOKeT BHI3BATh JIOXKHOe oTkKJaoueHne BJI, a
npH Haauyuy Harpysku ma BJI —wu peficrBue YPOB; sto mio-
X0, TeM OoJiee 4TO pesieHHBIH HepcoHAJ NPUBHK K NAHEASIM C
HaK/JAaJKaM# B OTKJIIOUAIOIIHX LENsX;

IpH NOTePe KOHTAKTa B HAKJajKe BBeJleHHOW 3alluThl Te-
psiercs # nyck YPOB or 3ToHl 3amiUTH, 4TO TOXE HexKeJa-
TeJIBHO.

HectoxKHBIM NIePeMOHTAXKOM MOXKHO MO KeJaHHIO IHEepro-
CHCTeMBl OCYIIECTBHTL IE€PEHOC HAKAAAOK B OTKJIIUAIIHE
nenu. Creayer TOJIBKO OCTABHTH B IeNAX BEIXOAHHIX peJie Ha-
gnagku 1—I1 u Il crynemeft A3, uroOw omepatuBHLIi mep-
conasa Mor BbiBecTH 3 u3 paGoTsl B ciayuae yCTOHUHBON He-
HCIIPABHOCTH B LENSX HaNpSiKeHHsI.

8. LEMM NEPEMEHHOIO TOKA U HANPAYKEHUA

Henn nepemennoro Toka namean II13-1636m npusenens
Ha pHuc. 14. OHH pasliefieHBl HA JIB€ YACTH COOTBETCTBEHHO Jle-
JIEHHIO IIaHesJM Ha KOMIIeKCH. B TOKOBHIX nemsax I KoMmmiexca
HaxosITCsl NepBHYHble OOGMOTKHM TpaHcpeaktopos [TAVI pene
KZ1—KZ3 xomnnexkra AKZ2, nepBuunsle 06MOTKH TpaHCchHOp-
matopoB TAI—TA4 (TAl) xomniekta AKBI tuna KPDB-126
(KPb-125), pene toka KA3 umomuoctu KW uerBeproil cTy-
nean T3HII. OTu menud MoryT BBBOLHTBCS U3 paBOTH OJHO-
BpPEMEHHBIM CHATHEM pabounx KPBIIEK HCIBITATENbHBIX 6J10-
koB SGI, SG2. TlocaenoBaTenbHO ¢ UensgMH I  KoMiiekca
BKJIOUeHE pesne Toka KAI, KA2 tuna PT-40/P, ucnosansye-
Mble B cxeMax YPOB pjs xoHrposs Hajsuuusi ToOKa MO 3allu-
maemoit BJI. [Tpunnun nefictBus u Texuuyeckue NaHHHE 3THX
pese omucansl B [13]. Ecan pene KAI, KA2 He HCHOMB3YIOT-
Csl, OHH JIOJIZKHEI OBITh HCKJIOYEHBl H3 CXeMbl, IIOCKONbKY HMe-
10T 6oJblioe noTpedaeHne.

Bo 11 gommaekce Haxojasarcs 71pancpeakropst TAVI
pene KZ1—KZ3 xomnnekra AKZI, pene KA1, KA2 ToKOBOH
orceukn Kommiekra AKJ u pere KAI—KA3, KW1 tpexcry-
nedquatoil T3HIT kommaexkra AK2. DTy Uemu MOryT BHIBO-
AUTbCST U3 pabOTHl OJHOBPEMEHHBIM CHSITHEM DaGOYHX KpPbILIEK
HCOBITATENbHBIX Gi0KoB SG3, SG4.

VkazaHuple IeNd TOKA MOMKHO HOAKJIIOUYHTH K OTJEbHBIM
rpynnaM TT #aAu coeluuuTh NOCAeNOBATEIbHO. B cayyae He-
HOJML30BAHHA NaHeJ W B KAyeCTBe De3ePBHOH 3alluThl Hapad-
aenpuoll BJI mocaeanss cryneds O3 (xownmektr AKZI)
nociennss, uerBepras crynenb T3HIT (pene KA3 u KWI)
MOTYT OHITb BKJAIOUEHB Ha CYyMMy TOKoB ABYX BJI. Jast atoit

42

567

172

<&,

AKBT

TAZ

2 7A7

N

7

7

7
Iy
;_Cl 1

Zi

@ ansg /r’/:zf

H

AKZ2

02 70'1
44

1S o

J 4

K22
27

2 104403 4

LoJF 4
KZ7

S671

e

7.55
<—>>—‘-O—
< 5|57

AKBT

47 |

TA7

o ~
Q o R
© X
B3 2 S
N N =
~
o © ¢ o N
o~ +[ R I=[ 7 P A
N~ L Lo NI RS
s 3+ ~
N RAW
- AN
ol
N
N
!
N
<
1
N
SEID
] - -
R G $‘\ ™ ‘*‘;1
=
S ] 5 51,
—N ~N ™ iy ~+
1 ~N
N o N
[\
Vx X
1 o)
oy
K°'§‘ ';: Qm\\
2! o 3T O
)
S = Q )
el _oNAR
SN 3
Ro-— N N
= NN 1
~ Q § i
<ISC N Y] ok on o
BN Q¥ < - --
O N’le NS -~
& N
SENENER
< ] i !
S L T
~ Mg' SYT =
= N Uy ~ v ™
N P Ml A A
—“4)'\ Tl ¢ ¢
'S \g v 4 7 <
~ > Nl D
4Ho-
Vw) \¢, ! %Ny(rL
R0Tw
ol s
b <| =

Puc. 14. TpungunaaneHas cxeMa TOKOBBIX Ilemeit

TAZ

43



UeJH TIepeMBIYKAMH, CBSI3bIBAIOIUHMH LENH TOKAa OBOHX KOM-
nneKcoB (18-145, 19-144, 20-147, 21-146), 1pm crymenu
T3HIT (xomniekr AK2) mepeBousites B 1 Kovimiaexe, a yer-
Beprasi (pene KA3 u KW1I1) —Bo BTOPOH, KOTOpHI LETHKOM
NOAKJIOUAeTCss Ha CyMMY TOKOB asyx BJI. Tlpu arom mpenno-
JaraeTcsi, YTO TOKOBas OTCeuka, BXoAsimias Bo 1l Koumiexe,
He ucrnosbsyercs. Bompocs nycka YPOB or cymmapro#i cry-
HEeHH B IaHeJH He PElUeHHl, X CJAeLYeT peluaTh Ha MecTe.

Lenu nepemennoro nampsixenus nanean M 3-1636m 1pu-
Be/leHbl Ha pHC. 15 m ToKe pasjeseHbl Ha YACTH, COOTBETCT-
Byompe asym koMiiexcaM. K nemsm | xomnzaexca noARIwo-
YeHbl TpaHcopMatopbl Hanpsikenus TVI u TpaHCpeaKTopH
TAV2 pene KZI1—KZ3 xomnaekra AKZ2, uenn OHOII u
peie KV2 xommniektra AKBI tuna KPB-125 uau Toabko pese
KV1 xomnnexra AKBI tuna KPB-126, uenu 610KHpOBKH mpu
HCHCIIDABHOCTAX B Iensdx HanpsxeHus ASF B KoMIJeKTe
AKZZ w o6MOTKA HANpPSIKEHHs BBIHOCHOTO peJe MOLIHOCTH
KWI. K uenam Il koMmmiekca DOAK/IOYEHB! TPaHCHOPMATOPDI
Hanpsixenuss TVI peae KZ1—KZ3 gomniaexkra AKZI u o6Mor-
Ka Hanpsxenus pese MomHocTH KWI woMmaexkrta AK2. dtu
IleNH BBIBOASITCA U3 PabOTHI CHATHEM pabOYHX KPBIUIEK MCIIBI-
TaTeJbHHX 6J0KOB SG2 u SG5, SG4 u SG6. Bo usbexanue
JI0KHOU pa6oTel PC OT TOKOB Harpysku MpH CHATHH KPHILIKH
SG5 (SG6) cuumaercs oueparusHoe Hanpsukenme c I (II)
KOMIIJIeKca,

9. LENHU NOCTOAHHOIO TOKA U CUTHANM3ALMMU

YKasauHple NeNmH pasfelsioTcss Ha AN CXeM, O6belHHeH-
HBIX OOLIMM 3HAYEHHEM, a HMEHHO:

JOrnueckas cxema I Kommekca (cM. puc. 16);

Joruyeckasi cxema Il xommnexca (cm. puc. 17);

Henyu oTKJAUeHHs (cM. puc. 17);

nend nycka YPOB (cm. puc. 18);

Lenu yckopenust paGoTsl 3awluT (cM. puc. 16);

Henu curaaJjgusanuu (cu. puc. 19);

menu, wHcnonan3dyemble B BUDB, u pesepsubie
puc. 18)

Yenopuele 0003HaueHUs: W HAMMEHOBAMHs — alllapaToB B
CXeMax NPHHATH COOTBETCTBYIOUIHMH depTeKaM HHCTHTYTa
«DHeproceTbIpoekT» s KPATKOCTH H3JI0KEHHS B Ipelesax
HNAHHOTO M cJeAyILMX maparpadoB anmapaTypa KOMIUIEKTOR,
pese, KOHTAKTH, 3a)KHMbl OYAYT MapKHPOBATHCH HaMMEHOBa-
HHEM pejle, KOHTAKTa, 3aKUMa N 0003HAUEHHEM KOMILIEKTa Mo
cxeme, Hanpumep KAI-AK2, 19-AKZ2, a 3a:KuUMB maHead —
HoMepowm 3axkuma H Oyksoll X, Haupumep 127-X
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Jlornueckas cxema | komnnekca

Jlornueckasi cxema I kommiekca (puc. 16), noax/aroyaemast
K ONepaTHBHOMY HANpsKEHHIO HCHBITaTelbHEIM Gjokom SG),
BKJOUaeT B ce6d psll pese H anmapaToB, PAaClOJOXKEHHBIX B
kommiektax AKZ2, AKBI! u HeNOCPeACTBEHHO Ha IaHeJsH.

Komnaekt AKZ2 umeer B cBoem coctaBe: PC [-II cryme-
neil I3, BXxoAsiiue B cXeMy KOHTAKTOM BBIXOJHOrO pelne
KL1 6aoka KZ2, 610KMPOBKY NPH HEHCOPABHOCTAX B LENAX
HanpsizKeHHst, BXOAAIIYI0 B CXeMy KOHTAaKTaMHU IOJSIPH30BaH-
Horo peie KVI, npomexyrounble peine KLI—KL7, pene Bpe-
menn KT1, KT2, ykasatenpusie pene KHI—KHS5. B cocros-
HHH TOTOBHOCTH 3alluMThl K AeHCTBHIO B cpabGoTaHHOM I[0JIO-
MeHHH HaXOLHUTCSI TOJbKO NpomexyTouHoe pene KLI.

Buixodnoe npomexcyrouroe pese KL1 Gioka KZ2  (cm.
puc. 8) npu cpabaTbiBanum kKoaTtaktom KLI.I cosjaer uemnb
Ha cpabatbiBanue qauGo pene KL4, mu6o pesne KL3. KoHTakT
KL1.2 ucnoabsyerca B cxeme Il kommiekca, nufo B cXeMme
BYBb.

Peae nanpsascenus KVI, cpabaTblBalolliee IPH BO3HHKHO-
BEHHY HEHCIPAaBHOCTH B LENAX HaNpsXKeHHS, KOHTaKTaMH:

KV1.l pasMBIKaeT menp NOAAYH IJIOCA Ha KOHTAKTH JHC-
TaHUHOHHLIX opraHos (ecau koHTakt KVI.I ucmoabsyercd);

KV1.2 suspiBaer cpaGatpiBanue pene KL7 u 3aropaHue
HeoHoBoH samnbl HLJ.

Pene npomescyrounoe KLI ucrnonbsyercs Ajis Mepekiaioye-
HHS yCTaBOK AHUCTAHUHOHHBIX opraHoB ¢ I crymenn Ha II. B
cpaGoOTAaHHOM COCTOSIHHH KOHTAKTaMH:

KL1.1 cospaer uensp Asasi AefcTBUSA AUCTAHIHOHHBIX opra-
HOB Ha BeIXOoAHOe pete KL4;

KL1.2 cosnaer uenb (coBMecTHO ¢ KoHTaktamu KL5.2 u
KT1.1) na seixonHoe pene KL4 ans I crymenn 3 ¢ BuIAepXK-
KOH BpeMeHH;

KL1.3—KL1.5 (cMm. puc. 15) mepexnioyaer ZHCTAHIMOHHbIE
OpraHul Ha ycTaBKH I cTyneHu.

Pene KLI, Bo3Bpamiasich IpH IyCKe 3allHTH, KOHTAKTaMHU:

KL1.1 cospaer uenp Ha cpaGaTeiBaHue peae KL3;

KL1.8—KL1.5 nepekmouaer JZUCTAHUMOHHBIE OpPTaHBl Ha
yeraBku I crynenu.

Bpemst BosBpaTa pejie peryaupyercs B npefenax 0,1—
0,15 ¢, uto6sl HaBepHsiKa ycmenao cpaGotaTh pene KL4 (unn
KL3 B cnyuae ycramosku nepeMbiuku 30-32-AKZ2). Ecuu
PC cpa6orano no I crynenu mo BosBpara KLI, mocrnennee
ocraercsd B cpaGOTaHHOM COCTOAHHH GJarofaps cBoeil ylepXH-
Baloouledl 06MOTKE B LeNu KOHTAaKTa AUCTAHIMOHHBLIX OpPraHoB.
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Toka, mpoTeKalollero uepe3 3Ty OOMOTKY M ONpeie/seMOrq
conportuBjgenneM o6MoTOoK pene KL4 uam KL3, mocraTouro
L5 yaep:xanua pene KLI B cpaGoTaHHOM COCTOSIHHH, HO He-
LOCTAaTOYHO AJA ero cpabaTeIBaHUA.

Pene npomencyrounoe KL2 ucrnonpsyercss Kak NOBTOPHUTENb
nyckoporo oprada (PC III crynenn uam 6JOKHPOBKa Npu Ka-
YaHHUSX, €C/IH yCTaHOBJeHa mnepeMmbiuka 47-49-AKZ2). Kou-
TaKTaMH:

KL2.] pasmbigaer nenb o6MoTku pesne KL/

KL2.2 myntupyer gouraktel KLI.3 u KL3.2-AKB! B uenu
NOZAYH IJIIOCA K KOHTAaKTaM JUCTAHIHOHHBIX OpPTraHoB (ycTa-
HOBJeHA mepeMbluka 3/-32-X), TeM caMBIM CaMOyJep:KHBAET-
¢q BIJIOTH HO Bo3Bparta PC 111 ctymenu.

Pene npomescyrounoe KL3 wucnoabsyercss mis GopMHPO-
Banus crynedeli [13 ¢ Bejep:kkamu BpeMmeHd. [lpu cpabatsl-
BAHHWH KOHTAKTaMH:

KL3.1 myHTHpYeT KOHTAKTH GJOKHPOBKH NPH KadyaHUSX B
lleny NMOJAYM IIIoca K KOHTAKTaM JHCTAHLHOHHBIX OpraHOB,
TeM CaMBIM CaMOYAepiKHBaeTcd BIJIOTH A0 BO3BPATA NOCHAEN-
HHX,

KL3.2 3anyckaer pene BpeMenn KT/ u pene KL5 uepes
KOHTaKTHl OJIOKHPOBKH IIPH KAYaHUSX HJIU NOMHMO HHX;

KL3.3 Bmecte ¢ pene KL6 ycxopsier I-11 crynenu JI3 npu
BKJ/IOUEHHUH BHKJI0UaTe s BJI,

KL34 ocranaBmuBaer nepepatuuk BUB (cm. puc. 18).

Peae npomescyrounoe KL4 sgBasiercss BEIXOAHBIM pejie 3a-
mut 1 komnnekca. KoHrakramu:

KLA4.1 mynrupyer koHtakT KLI.4-AKBI, mnoakaioueHHbIHA
B 3axumaMm 23-25-AKZ2, uem caMOyZep:KHBAETCS BILIOTb [0
BO3BpaTa AMCTAHIMOHHBIX OPraHOB, T. €. A0 OTKJIIOYEHHS BHI-
KJIouaTessd unm Ao cpabareiBanus YPOB;

KL4.2 pemryHTHpyeT 0OMOTKY yKasaTesbHOro pese KHI u
IIYHTHEPYeT MNpocKaababiBalomuil KoHTakt KT1.1, uem cawmo-
VIepIKMBAETCA MOCJE €ro pasMbiKaHH{ BIJIOTH A0 BO3BpaTa
pexe KL5;

KL4.3 Bmisbiaer cpabaTbiBaHue BHIXOHHOTO pejae KLI,
pPacrosoX.eHHOro BHE KOMIJEKTOB;

KL4.4 nycxaer YPOB (cMm. pue. 18);

KL4.56—KI14.6 otknouaer sHEiMouatean QI, Q2 (cM.
puc. 17).

Penre npomescyrounoe KL5 mpenHasHadeHo [AJA BBHIIIOJHe-
Hus GaokupyeMofi crynedn I3 ¢ BEIAEPXKKOH BpemeHH. KoH-
TaKTaMH:

KL5.1 myntupyer xourakr KLI1.6-AKBI u camoynepxu-
BaeTcs BIJIOTH Ji0 Bo3BpaTa pesne KLS, T. e. 3amoMuHaer
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daKkT OJHOBpEMEHHOro cpabaThiBanusl AMCTAHIHOHHBIX Opra-
HOB M OJIOKHPOBKM [PH KauaHHAX BIVIOTb A0 cpabaTbiBaHus
GJOKHPYEMOH CTYHNEHH C BBIAEPKKOH BpeMEHH HJIH L0 BO3Bpa-
Ta JIHCTAHIIHOHHBIX OPTaHOB;

KL5.2 noproraBiuBaer uenb Ha cpabaTeiBaHue pene KL4
yepes NpocKaJ/b3bBaloKMi KoHTakT KT1.1.

Konrakt KL5.3 pesepBHBI.

Peae npomesgyrounoe KL6 TpeaHasHauyeHO AJS  YCKOpe-
aust 1-11 crynmeneil J13 npu BkJAOUEHHH BBbIKJAOYaTess. Cpaba-
THIBa€T NPH 3dMbIKaHHH KOHTaKTa KL3.! OTAENBHO CTOSILEro
pene yckopenusi. Mwmeer sameinenue wa sosspar 0,3—0,5 ¢,
yTo6H OGecneunTs AeHcrBHe J3 mocsae BKJAWUEHHs! BHIKJ/JIOYA-
tedsi. Kontakramu:

KL6.1 Bmecre ¢ peae KL2 noapoiBaeT nenb oOMOTKH peJe
KL1, oGecneynBasi NepekJiOUeHHe AUCTAHLHOHHBIX OPTaHOB
Ha ycraBku 11 cTymenuy;

KL6.2 myHTHpyeT KOHTAKThl OJIOKHDOBKH NPH KayaHHsIX B
Lenu nojaud ILnoca K kKonrtakram PC, uem obecmeuuBaercs
roToBHOCTL 3 K AefcTBHIO IOMUMO OJOKHPOBKH;

KL6.3 roToBUT uenb yckopeHHuoro cpabaroBanua JI3;

KL6.4 ocyumecTB/sieT, ecju Ienecoo6pasHo, YCKOPeHHBIH
BO3BpaT GJOKHPOBKH IPH KauaHHAX BCJIElL 3a OTKIOUEHHeM
BJL

Pene npomexcyrounoe KL7 UCHOJNB3YETCs KAK PAa3MHOXKH-
TeJIb KOHTAaKTOB pedsie KV 1. KoHTakTaMmu:

KL7.] cuuMaer mmoc ¢ kKoHtakra PC III crymenn JI3
(KL1.1 6noka KZ2-AKZ1) Bo 11 xommiekce (cMm. puc. 17);

KL7.2 roTOBHT IieNb 3BYKOBOI'O CHTHAJa O HEMCIIPABHOCTH
B Lensax Haupsokenus (cu. puc. 19).

Pene spemeny KT1 wourakramu KT1.1 u KT1.2 oGecneuu-
Baer ABe BhAep:xkKH Bpemenn: st I m II crymeneit A3 auGo
s 11 erynenn 3.

Pene apemenu KT2 oGecreunBaer BBHAEpXKKy Bpemern IV
crynenuy T3HIL. Konrakramu:

KT2.1 wyHTpyeT mpockasb3biBatomuii Kourakr KT2.2,
obecreunBasi 3aMKHYTO€ COCTOSIHHE BHIXOJHOTO pesle  1ocie
pasMblKaHHs IPOCKaJb3bIBAIOIIEr0 KOHTaKTa;

KT2.2 ofecneyuBaeT omepaTuBHOe yckopeHue IV crymenu
T3HII na Bpems nposepku 11 Komniekca (CTOMT IEpPEMBIUKA
47-48-X);

KT2.3 obecneunBaer BbAepxKKy Bpemenn IV crynenn
T3HII.

Peae ykasareavnoie KHI—KHS, ne nMeroliue KOHTAKTOB,
cAyxaT AJd (QUKCALlMM JeKypHBIM IepconansoMm ¢akra cpaba-
TEIBAHMUS:
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KHI1--KH3 —1-11 crynenent 13;

KH4 — 1V crynenn T3HII;

KH5 — ycxopenust I3 mnpu BK/IIOUEHHH BHIKJIIOUATE/IS.

Bcenomozearenonoie saementor komnaexta AKZ2 BxIoua-
10T B ce0s HeJHHEHHBIH JAequTeNb HANPSIKEHHS H HCKPOTacH-
TeJbHBII KOHTYD B nanenu DI13-1636n [1, 2], 6/0k nuranus
UG!, BxmoueHHbII B CXeMy uepe3 pe3HcTOpnl R3S B maHesau
II13-1636Mm.

Hst obaerdenusi KoMMyTalud KoHTaktamu KLI—KL5 To-
KOB B o6morKax pese KL4, KT1, KT2 3tu 06MOTKH 3allyHTH-
pPOBaHBI IHOJLAaMu HJAM Bapucropamu. OOMoTka pene KL6
TAaKK€ 3alIYHTUPOBAHA JHOLAMH JUIsi CO3J4aHHA HEOOXOAH-
MOTO BpEMEHH 3aMeJJeHHs Ha BO3BpaT. B crapbix maHensx,
HMEIOIIHX 110 OAHOMY LIYHTHPYIOUIEMY AHOMY, AJs CHHKEHHS
BEPOATHOCTH ero mpobos, compoBoxpawulerocs K3 B omepa-
THBHBIX LINsIX, CJelyeT yCTaHOBHTb IOC/TEL0BATENLHO BTOPOH
JHOL.

CurnanpHas HeoHoBasi Jamna HILI, BuiBeieHHas Ha JIH-
neBy© nauetr kommnaexkra AKZZ2, npenynpexiaer AexypHHH
MEepCoHas O HeHCHPABHOCTH B LENSAX HANPsKEHHs, NMOJJexa-
el HeMeIJEeHHOMY yCTPaHeHHIO.

Komnuexr GaokupoBku npm kauanmax AKBI tuna KPB-
126 (125) umeer B JIOTHYECKOH CXeMe MOJSIPH30BaHHOE pese
KA1 (KV1), cpaGaTeBatllee NPH IOSBJEHHH HECHMMETPHH
B LieNsIX TOKa (HampsixkeHus), pete Hampsixkenus KVI(KV2),
npomexyrtoulbie pene KLI—KL3 u pene Bpemenn KT1. B co-
CTOSTHHH TOTOBHOCTH OJIOKHPOBKH K HeHCTBHIO B cpaGoTaHHOM
noJoxKenun Haxopstca pene KVI (KV2) w KLI—KL3.

Peae toxa KAl (nanpsasenus KV1) cBouM pasMbIKaloLIAM
KOHTaKTOM NOJpHIBAaeT Lelb yAepxkuBauust peae KLI
u KL2, a 3aMBIK2IOIIHM KOHTAKTOM LIYHTHPYeT O0GMOTKY pe-
ae KL3.

Pene nanpaomenus KV1 (KV2) (cum. puc. 10,6 u 11,a)
BO3BpalLlaeTCsl B MOMEHT ITycKa OJIOKHPOBKH KoHTakToM KL2.2
u nocie cpabarthiBanus pene KL2 cpabaTbiBaeT BHOBb, eCJIH
HAMpPsXKEHHe B CETH BOCCTAHOBHUJOCH, CBOMM KOHT2KTOM
KV1.1 (KV2.1) Bo3ppamiasi GJOKAPOBKY B HCXOAHOE COCTOSI-
HHe, ecJIM yCTaHOBJeHa liepeMbluka 22-24-AKB].

Pene npomescyrounoe KLI wenonbsyercss AJs BBOZA B pa-
6oTy Gsokmpyembix cryneneit J13. Bpems ero BosspaTta — He
Gosnee 8 mc. Bospamasick IpH NMycKe GJIOKHDOBKH, KOHTaK-
TaMu;

KL1.1 pasphiBaer Lemb caMOYAeP:KMBAHHUS uepe3 pe3Hc-
TOp R,

KL1.2 myntupyer o6motky pene KL3;
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KLI1.3 mnopaer mailoc Ha KOHTAKTH JHCTAHIMOHHBIX Opra-
HOB BILTOTBL 10 Bo3Bpata pene KL3-AKBI;

KL1.4 seoaur B paboty I crynenn A3 Bunjots A0 Bo3Bpa-
ta peae KL3-AKBI,

KL1.6 dukcupyer ¢GakT OJHOBPEMEHHOCTH cpabaThiBaHus
JAUCTAHUHOHHBIX OPraHOB M OJIOKMPOBKHM IIPH KauyaHHSX, YeM
seouT B paboty Il crymens /I3, 6sokupyemyo npu KauaHHAX.

Konrakr KLI.7 moxer ucnonb3oBaThcst B cxeme III cry-
nenn A3 (cM. puc. 17); xonraktsr KLI1.5 u KLI1.8 ucnombsy-
forcs B cxemax BUB (cm. pue. 18).

Peae npomesicyroutoe KL2 BKIIOUEHO TIapasielbHO pelle
KL1. Bpems ero BosBpaTa — He Goslee 12 mc. Bosspamasics,
KOHTaKTaMH:

KL2.1 nyckaer pene spemenn KT/,

KL2.2 paspwiBaer uenb o6MoTku pere KVI (KV2), nosu-
asi eT0 YYBCTBHTENbHOCTD.

Q’Pe/ze npomexcyro4noe KL3 orpaHnuuBaer BpeMsi BBOAA B
AeiicTBHe G0OKHpYyeMmbix cTymeHell JI3. Bosspamasich mpu nye-
Ke OJOKHDOBKH, KOHTAKTAMH:

KL3.1 nomaer mmoc Ha o6motkn pese KLI, KL2, BoispiBas
HX cpaGaThIBaHHe, YeM BHIBOASTCS H3 AEHCTBUS GJOKHPYyeMEBIE
crynenn JI3;

KL63.2 nofaer mléoc K K30HTaKTaM MHUCTAHIUOHHBIX Opra-
HOB, obecneunBast pa6or I -
hOp oGeane p y 113 nocne Toro, Kak cpaborato pe

Konrakr KL3.3 ucmomssyercs B cxeme III crymenn I3
(cM. puc. 17), a konrakr KL3.4 ucronesyercss B cxeMmax ¢
BUbB (cwm. puc. 18).

Bpems BosBpaTa pesne peryaupyercs B npegenax 0,45—
0,5 ¢ nas oGecneyeHus] HafeKHOTO NePEeKTIOUEHHS YCTaBOK
AHCTAHUHOHHBIX opranoB Ha II cTymens.

Pene spemenu KT1, cpabaTeiBas npu Bo3Bpare peae KL2,
KOHTaKTaMH:

KT1.] moppbiBaeT uenb MHTAHHS OGMOTKHU perne KL3;

KT1.2 camoynepxuBaercs uepes pesucrop R6;

KT1.3 yepes sajaHHOe BpeMs CBOMM YHODHBIM KOHTAKTOM
WYHTHPYeT cOGCTBEHHYI0 OGMOTKY, 4eM BO3BpallaeT GJIOKH-
POBKY B COCTOSIHHE TOTOBHOCTH K HOBTOPHOMY HeHCTBHIO.

Bue xomnuekror pacrosoxens pesie Toka KA3 u Mmorio-
ctt KW1 IV crynenn T3HII, npomexyTounbe pene KLI
KL2 n Haknanku SX1—SX4. ’

Pene npomescyrounce KLI spasercs IOBTOpPUTENEM BHI-
xoxHoro pene KL4-AKZ2, umelomuM 3aMelJeHHe Ha cpaba-
ThiBaHue nopsanka 0,1 ¢ 6aarogapst AONOJHHTENbHOH KOPOT-
KO3aMKHYTOH o6MoTKe. KonTakTamu:
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KLI.1 memyatupyeT oOMOTKY yKasaTesbHoro pete KHI;

KL1.2, KL1.3 orkmouaer Buikaoyatean QI u Q2 (cm.
puc. 17);

KL1.4 nyckaer YPOB (cM. puc. 18);

KL1.5 nemyHtupyer cBoio JeMndepHyio OOGMOTKYy A1d
yMeHbILIeHHS BPEMEHH BO3BpaTa.

Peae npomescyrouinoe KL2 sBaseTCq NOBTOPHTENEM pene
KW1 1V crynenu T3HIIL Ilpu cpabaTbiBaHHM KOHTAKTaAMU!

KL2.1 sanpemaer pa6ory IV crymenn T3HII, eciu PM
BHINOJIHEHO GJIOKHPYIOHIUM;

KL2.2 paspemaer pa6oratb 1V crymenn T3HII, ecin PM
BLIMOJIHEHO Pa3pelLIaoLM;

KL2.3 BuismBaer cpabathiBanue peite KL2-AKZ2 us 11
KOMIIJIeKca B cjydae HCHOJb30oBaHus GJokupyomero PM B
onuoit us crymeneit T3HIT IT kommiekca (cm. puc. 17).

B 1 koMILIeKce IpeaycMOTpeH psif Hakmamok: SXI wuc-
NI0Jb3yeTCs s BBOJA ONEpPaTHBHOro yckopeHusi Il cryneHH
13, SX2— nas Boaa yckopenus II crynenn JI3 mpu BKiaIode-
HHU BHIKJodaTetedf, SX3 — masg sBoma IV crymenn T3HI],
SX4 — nas sBoja I-1I crymemeit 13. Haknaikan SX2, SX3
MOTYT ObITh MCKJIOYEHBl H3 CXeMbl YCTAHOBKOH IepeMBIuex
61-63, 43-45-AKZ2.

Jlornueckas cxema [l komnnexca

Jornueckas cxema II kommjekca (puc. 17) mnopxmaioueHa
K ONepaTHBHOMY HANpsIXKEHHIO HCIBITATeNbHHIM O/0KOoM SG6
M BKJIOUaeT B cels psij anlaparoB, PacHO/IOXKEHHbIX B KOM-
nnexrax AK1, AK2, AKZ1 w HenocpeiCcTBeHHO Ha NaHeJH.

Komnaekt AKJ/ HMeeT B CBOeM cOCTaBe TOKOBBIE peJe
orceukn KAI, KA2, suixoguoe pese KLI um yxasarejbHOe pe-
ae KHI.

Peae npomesicytounoe KLI wmeer 3ameieHue Ha cpaba-
TeBanue nopsinka 0,1 ¢, kak u KL/ 1 xommaexkca. Konrak-
TaMH: '

KL1.1 pemyHTHpyeT cBoio JeMndepHy0 OOMOTKY HJs
YMeHBIIIeHHST BpeMeHH BO3BPaTa;

KL1.2 pemryHTHpyeT OOMOTKY yKkasaTesibHoro perne KHI,

KL1.3, KLI.4 orgaouaer BeKIouaTedun QI, QZ;

KL1.5 nyckaer YPOB (cM. puc. 18).

Pene yxasaresvnoe KH1 curHanusepyer o cpabGaThiBaHHH
TOKOBOH OTCEYKH.

Kommaexktr AK2 Bxmawoudaer B cebsi pesne toxka KAI—KAS,
pese moutHocta KW/, mpomexyrounsie pene KLI—KL4, pe-
ne- spemenn KTI1—KT4 u ykasatenabHble pene KHI—KH6.
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B cocTosHMM roTOBHOCTH 3alllMTHl K ACHCTBHIO BCe pene obec-
TOUEHHI.

Penre npomencyrounoe KLI cayXRut [IJasi Pa3MHOKEHHS
KoHTakToB pene KW1. Korarakramu:

KL1.1, KL1.2, KL1.8 ofecnieunBaer HampaBJeHHOCTb [—
ITI cryneneit T3HII;

KL1.4 o6ecneynBaer HanpasjeHHocTs III crymenu T3HII,
YCKOpsIeMOH IpH HanpaBJeHHH MOIMHOCTH B [apaJsljiebHOH
BJI k wunawm IIC, ecan neyckopsiemas: III cTyneds BeimoJiHe-
Ha HeHaNpaB/IeHHOM;

KL1.5 memyHTupyer pesucrop RH, obecueuuBatomuit tep-
MHUYECKYIO CTOHKOCTb 06MOTKHU pene KLI.

Pene npomenyrounoe KL2 ciayKUT NOBTOPHTENEM peje
KL2 u3z 1 xommnexca, senoansyercs, xorna PM I xomnsexca
BLINOJIHEHO OJIOKHpPYIOIUMM. Pasmbikag 1pu  cpalaTblBaHHH
CBOH DasMBIKalollMe KOHTaKTH npu K3 «3a cmnuHO#», pene
KL2 obecneunBaer GJOKHPOBaHHe HANpaBJIEHHBIX CTyNeHel
sawutel. CJenyeT OTMETHTh, Y4TO HAMPaBJEHHOCTh MTHOBEH-
HOHM crtynmeHu T3HII me moxer 6bTh ofecrmeueHa TakyM CIIO-
cobom. Pese KLZ moxer He ycmeTh cpaGoTaTh U 3a6/0KApO-
BaTh 3alIUTy IIpexKJe, ueM [MOCJAeNHsIsI MOJACT HMIYJbC Ha
BHIXoAHOe pene. CpabathiBasi, pese KL2 KOHTaKTaMH:

KL2.] paspeulaer yCKOpuTb 3ajJaHHyI0 CTYIEHb mHapal-
nenpHolt BJI, ecaum no paccMmarpusaemoit BJI mommocTs Ha-
npaBJeHa OT JAWHHMH K LIMHAM, Tak KaK MPU 3TOM VCJIOBUH
nanpaBJeHHe MOUIHOCTH IO mapaJsuienbHofi BJI or wwuH sBad-
eTcsi BepHBIM npusHakoM K3 Ha mocsenHell (mpH HampaBJe-
Hum MomHocTH of muH no obeum BJI K3 moxer Obith Ha um-
HaX HJIM 32 WHHAMH nportusonosoxHoil IIC u yckopeHue He-
JOTYCTUMO) ;

KL22, KL2.3 6aokupytor II u II1 crymenn T3HIT;

KL24 pewynrtupyer pesucrop R6, obecneuuBaroniuit tep-
MHYECKYI0 CTOHKOCTE 06MoTKU pene KL2.

Peae npomencyrounoe KL3 siBIsIeTCsi BBIXOAHBIM peJie 3a-
wut 11 xomnaekca. Konrakramu:

KL3.1 nemynrupyer cBowo AeMmndepryio oOMOTKY s
yMeHbIIEHHSI BpeMeHH BO3BPaTa;

KL3.2 myckaer YPOB (cm. puc. 18);

KL3.3, KL3.4 orkmawouaer Bukaouateau QI, Q2;

KL3.5 ocrauaBiuBaer nepesatunk BUDB (cum. puc. 18).

Pease npomeacyrounoe KL4, 0o6MOTKa KOTOPOro BKJHOUEHa
napaJaensHo o6MoTKe pese KL3, KOHTaKTaMHu:

KL4.] 3ambikaer nens o6Motku peie KLI, yuem oGecnedn-
BaeTCsl €ro yjep:kKHBaHHE, e€CJH B MpOLecce HelnoJHO(A3HOTo
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oTkJ0ueHusa paspeuawomee PM (KWI1-AK2) pa3oMKHeT CBOH
KOHTaKTHI;

KIL4.2—K[L4.5 pemiyHTHpyeT OOMOTKYW YKa3aTeJbHBIX pele
KHI!, KH3, KH5, KH6, obecrieunBasi BbnajeHde HX GJax-
KOB TOJIBKO I0CJe cpabaThBAHUSI BLIXOAHLIX peJie.

Peae spemenu KT1, KT2 ofecneunmBaioT 3ajafHube Bbi-
nepxku BpeMenn II u IIl cryneneit T3HIL. Kpome rtoro, kos-
raktamu KT1.1, KT2.1 obecneunBaercsi yCKOpeHHe OJHOH H3
3THX CTyNeHeH NIpH BKJOUEHHH BBHIKJIOUaTeas. KoHTakramu
KT2.1, KT2.2 moeT BHIIOJHATbCS ONEpATUBHOE YCKOpeHHe
111 crynenn T3HIL

Peae spemenu KT3 obGecneuuBaer 3afaHHYIO BBIAEDIKKY
ppemenu IIl crynenn J13. Kpome rtoro, kourakrom KT3.1
obecrieunsaerca yckopedue III crynmenn I3 npH BRIIOUEHHH
BoIKJIIOuaTesell, a koHrakTamu KT738.I w KT3.2 obecneunBaer-
cs onepatuBHoe yckopenue III crymenu I3 npu mposepke I
KOMILIeRCa.

Pese spemeny KT4 B 3aBHCHUMOCTH OT TOJIOKEHHS IepEMBL-
yeK MOxKeT ofecrneunBaTh JuOO BHIAEPKKY BpeMeHH | cTymeHu
T3HII, aubo yckopenne jpo sagannoro spemenu I uam I
crynean T3HII npr Br/IOUEHHH BBHIKJIIOYATENEH.

Pere yrasareavnoie KHI—KHG cayxar pasg  (URCaALuH
JAEKYPHBIM TepcoHasoM (aKTa cpabaThiBaHNS:

KHI—KH3 — I—1I1 crymeneét T3HII (npuuem peae
KH3 ne paannuaer, cpaboraJja yCKODeHHas CTyHeHb uepes
koHTakT KT2.2 uan HeyckopenHast yepes KOHTakT K72.3);

KH4 — 111 crynenn J13;

KH5 — 111 crynenn T3HII, yckopenHoit Ipu HanpaBJ/eHHH
MOIIHOCTH 110 TapaJnienpHoil BJI K muHam;

KH6 — yckopeHUs TIpH BKJKUYEHHH BBIKJOUATENeH 3afaH-
HBIX CTYTeHeH 3aIIHUTHL.

baok nuranus UGI obecreunBaer nurtanne HM B kowm-
nnexkre AKZI.

Komnaexr AKZ1 umeer B cBoem cocrase PCIII crynenu 43,
BXOJASUINE B JIOTHYECKYIO CXeMy KOHTaKTaMH BEIXOLHOIO peJie
KL1 6aoka KZ2. Kouraktom KLI.! co3maercs penb Ha cpa-
GareiBanue pene KT3—AKZ Koukrakrom KLI.2, Rag npasu-
JI0, co3faercsl Lenb Ha cpaBarbiBanue pese KL2-AKZ2 B cxe-
me I koMmmiekca.

BHe KOMIJIEKTOB pacroJioxKeHbl HakJdaaku: SX5& HCHOMb-
syercs aust BBojga B paGory III crymenn T3HII u aas onepa-
THBHOTO ycKopeHnust sTofl crynenu, SX6, SX7— a1 BBoAa
yckopenust 111 crynenn T3HII no ¢akry HampaBjeHHst MOII-
HOCTH N0 mapaJuiesnbHoil BJI k muHam, SX8 — A5 BBOAA B
pa6ory 11l crynenu 13, SX9 — nnst BBoJa B pafoTy TOKOBOM
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OTCEUKH, €CJH TOCIeIHAs BBOAHTCH TONbKO ONEPATHBHO,
SX10 — nnist BBOZAA B paboTy Bcex sawuT II KOMIIeKca u MO-
seT GLITb TepeHeceHa B OTKJIIOUAolIHe e,

Llenu oTHntOUEHUS

Llenu oTkMoueHus (cM. puc. 17) cocrtosT U3 ABYX OfMHA-
KOBBIX CXEM JUIsl OTKJIOUeHMsl ABYX BBIKJIIOuaTesJed 3alluia-
emoii BJI. Ecou moc/efHsisi mpHCOedMHeHa K IIMHAM OJHHM
BHIKJIOUATENEM, BTOPasi CXeMa He HCIOJb3YyeTCs.

OTkJOUEHHe OT 3alUuT | KOMIIeKCa BBINOJHSETCS KOH-
rakTaMy BHXOAHBIX pene KL4-AKZ2 nn6o KLI yepes ykasa-
teipHble pene KH6, KH7-AKZ2. OtknoueHde OT 3aliuT 11
KOMILIEKCA BHITONHAETCS KOHTAKTaMH BBIXOAHBIX pene KLI-
AK1, KL3-AK2 uepes yxasareaphbe pese KH4, KHS5, ycra-
HOBJIGHHBIE HENOCPEACTBEHHO Ha TaHeJd. XOTs IepeMblykaMi
pfla 3a)KUMOB yKasaTelbHble Dejie MOXKHO HCKIIOUHTH, 3TO
Helesecoo6pasHo, MOCKOJbKY TPH aHaju3e IOBEIEHHs 3allH-
TH OHH [O3BOJISIIOT ONPEAeJHUTb, OB JIH MUMIYJbC Ha OTKIIO-
yende puKMouatenedl. Haknaixku B UENAX OTKJIOUEHHS OT-
CYTCTBYIOT, HO TDH 2KeJaHHH MOTYT ObITh YCTAHOBJEHBl JO-
HOJHHUTENBHO.

Uenu nycka YPOB

Llenu nycka YPOB (puc. 18) samuraHbl U3 CXeMBI YPOB
¥ BKJIOUZIOT B cebsi koHTakTh pesne KAI, KA2, koHTpOJHDY-
OIEX Hajuyue Toka mo BJI, ¥ KOHTaKTH BLIXOAHBIX =~ pede
BCEX 3alIUT, BKJAIOUEHHble uepes Hakaaiku SX12—SXI3.

Lenu yckopeHus

Llenu yckopenusi (cM. puc. 16) MOAKJIOUEHB IO ONepaTHB-
HBIM LemsM K aBTOMaTHUECKOMY BEIKIIOUATeN o (MpeloXpaHt-
reasiv) samumaemofi BJI moMHMO HCHBITaTENbHBIX 6J10KOB,
YTO TIO3BOJSET OCTABUTH 3TH HeNH B padore Npu CHATHM Ha-
NpSXKeHHA C OJHOrO M3 KOMIUIEKCOB. Llemi yCKOpEHHS BKJIO-
yator B ce6st pese KL3, KL4, uens RI-C1 u Haknajky SX11.

Peae npomescyrouroe KL3 yupapisieTcs 3aMBIKaOMHMHA
xoHTakTaMu peje monoxenus «Otkmoueno» KQTI u pene
Henepekaouenust a3z KLI BbIKIOUaTE/SA BJI, ecau mocnaen-
HASL TIPHCOEIMHEHA K IIMHAM 4Yepe3 OJHH BBHIKIOYATCD. Co-
COOTBETCTBYIOIHE KOHTAKTH ABYX BHIK/IIOUATEJNEH KQT! n
KQT2, KL1 u KL2 Bk/0ual0oTCs MOCACAOBATENbHO, €CIH BJI
NpHCOeHHeHa K IIMHAM uepe3 JiBa BHIK/IOUaTeNs. B mocaen-
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Puc. 18, Ipunnunuanphas cxema Heneli YPOB, nemeit, ucroibsyeMux Aas ceasy ¢ BUB, u pesepBHRX memefl manenn:

o A —uenu YPOB; B — uenu nycka YPOB or sawur I kommiexca; B — Henu nycka YPOB or sawur II kommnekca,

O peseppubie Oenu gaa BUB; [ — peseppHble KOHTAKThl

pene Toka YPOB; I' —



HeM caydyae KoHTakT KQT BBHIBeJEHHOTO B PEMOHT BHIKJIOUA-
TeJsl NPH BKJIOYEHHOH BJI wyHTHpyeTcsi COOTBETCTBYMOLIEH
ycTaHOBKOH Hakaagku SXII B To MaH uHoe nojoxenue. Ecan
BJI BxJoueHa uepe3 OIUH BHIKJIIOUATEIb, HaK/JaJAKy ILeseco-
06pasH0 MCKJIOYHTb. IIpH OTKJIIOUelMH BHIK/IIOYATe A  (BbI-
karouartesei) pene KL3 cpabareiBaer u, OyAy4H BLINOJHEHO
¢ 3aMejlJIeHHeM Ha BO3Bpar, ocTaercsi B cpabOTAaHHOM IIOJO-
JKEeHHH HEKOTOpOoe BpeMsl IIoc/je TOro, KdK Ha BHIKJOYATEIb
Gymer nojlaHa KoMmauja Ha BkaouyeHne (ot AIIB uam or kio-
ya ynpasJeHusi) H BoszBpatutcs pene KQT. B rTeuenue 3T10TO0
BpeMeHHn 3afanHsle crymenn JI3 u T3HII 6yayr ocraBaTthcs
VCKOpPeHHBIMH. Bpemsa samensneHus Ha BO3BpaT JOJMIKHO Ile-
pexpeiBaTh BpeMsd, HeoOXoAUMOe 175 cpabaTBIBAHUSI yCKODEeH-
Holt crynenu. Has obecleyeHHss Takoro HePeKPHITHA Hpeny-
cmorpeHna uenb RI-CI, nogk/iodaeMast mapaJaenbdo oOMOTKe
KL3 u cospamouias AONOJNHHUTENbHOE 3aMejJ/eHHe Ha BO3BpaT,
HallpuMep IPH YCKOPEeHHH 3alUTH A0 BpeMeHH cpabaTbiBaHuA
0,5 c.

Peae npomescyrounoe KL3 koHTaKTaMu:

KL3.1 BmispiBaer cpabarbiBaHue pejte yckopeHus KLo6-
AKZ2;

KL3.2 BuisbiBaer cpaGateiBaHue pesie yckopeHus KLA4.

Korsrakter KL3.3—KL3.5 ucnonb3yiorcs B cxeMax 3allH-
Tol iHH ¥ BUB (cm. puc. 18).

Peae npomescyrounoe KL4 xoHTAKTaMu:

KL4.3 myHTtHpyeT KOHTakT paspewraiomero PM (KWI-
AK2), obecnieunBasi IpH BKJIOUEHHH BHIKJIOUaTeJsl HeHanpas-
JeHHocts cryneHedn T3HIT ¢ paspeumaomum  PM (cm.
puc. 17);

KL4.4 BBoauT B paGoTy yCKOpeHHe OAHOI M3 CTyHeHe#
T3HII unun 111 crymenn A3 (cMm. puc. 17);

KL4.5 BBosuT B paGoTy HeCeleKTHBHYIO TOKOBYIO OTCEUKY
Ha BpeMsi, ompelessieMoe BpemeHeM BosBpaTa peie KL3,
KL4 (cm. puc. 17).

Konrakre KL4.1, KL4.2 ucnosan3yiorcss B cxeme BUD
(cm. pme. 18).

Llenu curnanuszaumm

Henu curnamusanuu (puc. 19) BkiwuyawoT B cebsi 3aMbl-
Kamlie KOHTAKTH BCeX yKasaTeJbHBIX peJjie — KaK BCTPOeH-
HBIX B KOMIIEKTH, TAaK M OTAEJbHO CTOSIUUX. IDTHMH KOH-
TaKTaMH 4epe3 pasjenntesbhble puoaw VDI.I, VD1.2 Bkio-
4alTCcs CHrHadbHas Jamna HLI «Yxkasartedab pefe He HOJ-
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yKa3aTeabHBIx Dejie;

KOMIIJIeKCa; 5 — HeHACNPaBHOCThL llenefi HanpskeHus, HeHECnpapnocte HU (nocse BoinosHe-

HHUS PEKOHCTPYRKLUHH); B — HeHCPaBHOCTh Wenel 6aoka nutagus [ komngackca, [ -— OCHOBHble H pPe3epBHBIE KOHTAKThI

JlaMIa «YKasaTeab He HNOJIHAT®

Puc. 19 TlpusnunnualibHas cxema Lenell CHrHAJH3AIHH:
nuranusg I

A — HeHcrnpaBHOCTL memnefl 6j0Ka
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HSAT» Ha NaHe/J M 34lUMTHl H CUTHAJbHOe TAGJO Ha nadead
ynpaBieHus 3awumaeMmod BJI (uepes sawumb 226-227).

Kpome Toro, mpeaycMoTpeHa 3BYKOBasi CHPHaMH3alHsi O
HEHCNIPABHOCTH B NENSAX HANOPSKEHHS INaHeJH: KOHTAKTAMH
KL7.2-AKZ2 uepe3 ykazarteanHoe pede KH! momaercsi mioc
¢ muHkH +IICI na wueky 1BIII, sanyckaercss pexme Bpe-
MEHH TaHeJH LEeHTPAJbHOH CHTHA/JIM3alHH, KOTOpOe uepes
3ajanHoe BpeMmsi (7—9 c) yBeanuuBaer ToK uepes KHI, BbH-
3bIBA% €ro cpafaThiBanue, pasMbKaiue ONHCHIBAeMOfl CHT-
HaJlbHOH ILENH €er0 pPasMBIKAIOUIMMH KOHTAKTaMH H BO3BpaT
pesie BpeMeHM Ha NaHeJH LEHTPAJbHOH CHTHAJH3ALUH.

IlpenycmoTpena sBykoBas CHrHANH3AUMS O HEHCIPABHO-
crsix GiokoB nuranus HU (cMm. pue. 9): pasMBIKaiOIHEMH
KoHTakraMu KL8 B kKomnaekte AKZ2 m KL5 B KOMILIeKTe
AK2 nopaercs nmoc ¢ wuagkn -+1ICI ma wunky 1BIII we-
pes yxasareabunle pejge KH2, KH3 ¢ peficTBueM, aHaJOTHU-
HBIM BBIHICOTTHCAHHOMY. DTHM K€ CIOCOGOM CHTHAJH3UPYeT-
Cs HCUE3HOBEHHe ONePaTHBHOTO HANpsiKeHHs HA J060M H3
KOMIIJIEKCOB TaHEJIH.

Hepexmogatens SAC! (cm. puc. 16 m 17) ucmosssyercs
Aas pasnenenus uenei I u II xoMniekcoB Ha BpeMmsi npoBepKH
ojHoro u3 Hux. Ilpu sToMm:

BLIBOJIUTCS! H3 JelcTBusl KoHTakT KLI1.2 Gaoka KZ2-AKZI
B Henu o6Morkn pese KL2-AKZ2, temepwb mocseanee cpaba-
THIBACT NIPH BCSKOM 3alycke OJOKHPOBKHM HpH Kadyauusx (BO
H30ekKdHHE 3ANHNAHHA €r0 CJEJYeT Pa3OMKHYTb NepeMBIu-
Ky 31-32-X});

cpabareiBaer pene KL2-AK2, ocrasass crymenn T3HIT
I komnuexca, moaxmouennble K Gaokupyiomemy PM, mnog
paspewaoimum PM;

TJIIOC OMEePaTHBHOIO HANPsIKEHHsT IOJBOAHTCS K KOHTaK-
1y PC III crynenn (KLI.I 6soka KZ2-AKZI1) momumo KoH-
rakta KL7.1-AKZ2 (cm. puc. 17), 94TO MOXKET BHI3BATh JIOK-
Hyilo pa6oTy [3 npu HeHCHPaBHOCTSX B LENAX HAaNpSKeHHd.

10. B3BAMMOLAENUCTBUE SNEMEHTOB CXEMbI

AucTaHumMoHHas 3awmta

Cocrosnue eorosnocru x deiicteuro. TIpu mojaue omepa-
THBHOTO HaNpsKEHHS Ha nanelb B Kommaexkte AKZ2 (cwm.
puc. 16) cpabarwiBaer pene KL wepes pasMbIKalollHe KOH-
TakTH pene KL2 (man KL2 w KL6), nepek/aiouas yeTaBKH
AUCTAHIHOHHHIX OPraHoB Ha | crtynedn. B kommiexkte AKBI
uepes pasMmelkawlinii kKoHTakT KL3.I cpaGathiBalor pele
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KL1, KL2 n cramOBfITCS Ha CcaMOYIep:KUBaHHe uepe3 KOH-
taktel KA1.1 (KVI.1), KLI.1 u pesuctopst RI, R2 paublue,
yeM pasoMmkueTcs KourtakT KL3.1. Penme KT1 me ycmepaer
cpaboraTs yepes KoHTakT KLZ2.]. Yepes pa3MblKalouHi KOH-
taktr KT1.I cpaGareBaer pene KL3. Konmrakramun KLI1.3,
KL3.2 cuumaercss miaoc ¢ oneparuBanlx uenefi I—II cryme-
geii JI3, kontakramu KLI14, KL1.6 suBoasarca Hu3 paboThl
GaoxupyeMmele crynesn J3.

Ecan sugjmouatesn BJI oTkirouensl, cpabaThBaoT pede
KL3, KL4 cxemm yckopenus u pete KL6-AKZ2, uem BBO-
JUTCST B JIefiCTBHE aBTOMATHYECKOE YCKODeHHE 3aJaHHBIX
cryneneit JI3 wu T3HIIL. Coycrs 0,8—1,5 ¢ mnocae mojpaun
KOMaH/bl Ha BKJIOUEHHe BHIKJOUaTe s (BBIKJIOUaTeJeH) pede
KL3, KL4, KL6 BosBpamalorcs.

Jlanbueiinlee onucanue paboTB CXEMBl BLIIOJHEHO Ta-
xKuM 006pasoM, 4TO B Ka)XJIOM IOCJAelylolleM IYHKTe MOJ-
pasyMeBaeTcs HCIIOJIHEHHe BceX  ONepauuii NpeablIyHIuX
NYHKTOB.

Iycx I3 npu gHewnem K3 (manpumep, npu K3 «3a cnu-
HOH» WJH IpH yaaJeHHOM K3, KOTOpOe He YYBCTBYIOT Jaxe
PC III cTymeHn) NPOUCXOMAHT, €CJAH B TOKaX (HANPAMKEHHAX),
HNOABOJUMEIX K 3alllUTe, MOSABATCS XOTA OB KPATKOBPEMEHHO
cocTaBJasomue 0o6paTHON IOCJAeAOBATENbHOCTH, JOCTATOYHBIE
JUia Tycka OJOKHPOBKH. B xommiexte AKBI B3jparubaer
axopp pesne KAI(KVI), pasmblkas LENb CaMOYAEPKHBaHUS
peae KLI. TlocaenHee MTHOBEHHO BO3Bpallaercsi, BMecTe ¢
nuM BosBpamaercs H pene KL2. Komrakter KLI1.4 paspe-
araroT paborath 1 crynmenn 113, a xontaktsl KLI1.6 paspemaior
paborath peme KL5 womnnekra AKZ2 pns moAroToBKH cpa-
GateiBanus Gjoxupyemoil crymenn 3 ¢ BHAEPKKOH Bpe-
Menn. Ha nameasx ¢ Guoxkuposroil Tuma KPDB-126 konrtak-
Tom KLI1.8 mnogaercda Takxe IJIOC Ha KOHTAKTHl JHCTaHIH-
onnnx opranos. Kourakrom KLI1.2 myHTHpyeTcd OOMOTKa
pene KL3, a xourakroM KL2.] mojaercd nuTague Ha o6MOT-
ky pene KTI. Ilocnennee cpafaThiBaeT, CaMOyIepKHBaeTCs
yepes 3aMbIKaloWuil KOHTAKT MrHOBeHHOro peiicteua KT1.2
¥ pasMbIKalIuM KoHTakToM KT1.l noipniBaeT IeNnb NUTaHUA
obmotku pene KL3. Pene KL3 BosBpamaercs C 3aJaHHON
Beiiepxkoi BpeMenu (0,4—0,5 ¢) m xonrakrom KL3.I BHOBb
nojaer nuTanne Ha o6moTku peie KLI, KL2. Tlocaennue
cpaGaTHBaAOT, pasMblKasg CBOM Pa3MBIKAIOIIME KOHTAKTHI.
PasmpikanueM konrakrta KLI.4 BHBOAUTCS U3 JAEHCTBHS MTHO-
BenHas cTynedb JI3, pasmbikanueM Koutakta KLI.6 BEBO-
narcsl U3 geHcrsus O6aokupyeMele crymeHH JI3 ¢ BBIAEPKKOI
BpeMenn. Pasmbikanue kontakta KLI.3 B marenn ¢ KPb-126
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He NPHBOAUT K CHSITHIO IJIIOCA C KOHTAKTOB JHCTAHIHOHHBIX
OpPraHoB, MOCKOJbKY INIPEJBAapUTENbHO 3aMBIKaeTCsi KOHTAKT
KL3.2 n ocraercsi 3aMKHYTHIM BIJIOTH J0 BO3Bpara OJOKH-
poBkH. PasMmuikanue KOHTakTa KL2.] yxe He HIrpaeT poOJH,
Tak Kak peae KT! ynepxuBaercs uepe3 CBOH 3aMEIKaOUIUf
KOHTAaKT MTHOBEHHOro jeficTBuda. PasMbikaHHe KOHTakKTa
KL1.2 pemyntupyer o6MoTky pene KL3, oinako TO He NpH-
BOAHT K cpafaThIBAHUIO MOCJAEJHET0, IOCKOALKY KOHTAKT
KT1.] pa3oMkHyT BIIOTb IO BO3BpaTa GJOKHPOBKH.

Ecaun necummerpHs TOKa (HanpsaXKeHHS) COXPaHAeTcs,
pene KAI1(KV1) ocraercs B cpaboTaHHOM MOJIOXKEHHH, peJe
KL3, sawyntuposanHoe koHTaktom KAI.I(KVI.I), He cpa-
6aToiBaeT mocge BosBpara pede KTJ/. Eciu HecumMmerpus uc-
ye3sa, OJOKHPOBKA BO3BpAMlaeTCss B HCXOMHOE COCTOSHHE B
MOMeHT WyHTHpoBaHHsA oO6MoTxku pene KT1. IllynrupoBaHme
MOXKEeT OCYILIeCTBJAATbCH HECKOJIbKHMH CHOCOGaMH:

1) xoutaktom KT1.3 cyctsa 3afanuoe BpeMs;

2) xontaktom KL6.4 mpu yCTaHOBJEHHOH mNEPEMBIUKE
27-28-X (BosBpaT NPH OTKJIOYEHHH BBIKJIIOUATENS);

3) xonrakrom KVI.I1(KV2.1) npu ycraHopJeHHOH me-
pemeiuke 22-24-AKB1 (Bo3BpaT HpH BOCCTAaHOBJEHHH HOP-
MaJbHOTO Hampsixenus Ha BJ1).

CpaBHeHHe croco60B BO3BpaTa GJMOKHPOBKH gaHo B § 12.

B HekoTOpBHIX CJy"asx MepeKJIOuYeHHe CTyIeHell AUCTaH-
LUHOHHBIX OpraHoB Ha Il ‘cTymeHb MOXKeT OCYILECTBJSTBCS OT
OJIOKHPOBKH NpU KagaHUAX (CM. NPUJOK. 2).

ITockonbky nukakue koHTaktel PC B mpomecce mycka
npu yxasanabix K3 He 3aMBIKalOTCH, HUKAKUX APYTHX HNeHCT-
BHfl B CXeMe 3aIIUTHl He IIPOHCXOHT.

Ilogedenue /I3 npu K3 8 IlI soue (3ome BJI, oxBaThHBae-
Mo#i 11l crymembio) oOT/HYaeTCss OT BHIUEONHCAHHOIO TEM,
4TO KPOMe TMeperJIOUeHHs pene B Kommiaexkre AKBI mpowuc-
XOAUT cpabaTHiBanue XoTd 6 oaunoro PC B xoMnaexte AKZ].
Samguysmuecs kouTaktht KLI1.3-AKB1, KL3.2-AKB1 wunn
NOCTOSAHHO 3aMKHYTHI KoHTakT KVI.I-AKZ2 (B 3aBUCHMOCTH
OT YCTAHOBJIEHHOT'O IOJIOXKEHHS IepeMBlueK) MOJalT NJIIOC Ha
3axum 47-AKZ2. CpaGarwiBanue pene KLI B 6aore KZ2
kommiiekta AKZ1 woHrakroM KLI.2 Bui3mBaer cpabaTeiBa-
nne pene KL2-AKZ2, xoropoe xourtaktoM KL2.!1 noapuBaer
uens nutanus peae KLI-AKZ2. Tlocnepuee uepes 0,1—0,15 ¢
BO3Bpallaercs, NepeKJaouas YCTaBKH IHCTaHIMOHHBIX opra-
#woB Ha II crynenb. Ilockosmpky paccmarpuBaemoe K3 Haxo-
autca B 3oHe gefictBus III crymenn, pene KLI 6aoxa KZ2
komnnekta AKZ2 ue cpabaTeiBaeT M, CJAeAOBATENBHO, HHKa-
KHX JIPYrHX JAeficTBHH B cxeMe I KoMmjeKkca He NPOUCXOAHT.
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Tak kak Bo Il xomnsekce mawoc x xkoutakram PC TII cryme-
HH NOABOAHTCA OOBIYHO dYepe3 Konrakr KL7.1-AKZ2, cpaba-
TeiBanne peje KLI B 6imoke KZ2 kommiekra AKZI BH3bIBaer
nyck peje ppeMeHH KT3-AK2 (cm. puc. 17). Peae KT8 ¢
BLIJIEPIKKOA BpeMeHH 3aMBIKaeT cBoif kKourtakT K78.3 H uepes
ykasarenbHoe pene KH4-AK2 n nakjanxy SXI10 nopaer HM-
nyJbc Ha cpabaTbiBaHHe BLIXOAHEIX pejie KL3-AK2, KL4-AK2.
Pene KL3 xoutakramu KL3.3-AK2 u KL3.4-AK2 nopaer
MMIYJbC Ha OTKJIOUeHHe phikjJiouaTenefl. [Ipu HCpaBHOCTH
OTKJIOUAIOMUX Lenell BEIMAZA0T PJaXkKd yKasaTeAbHHX pese
KH4-AK2, KH5-AK2. Haauuue toka mo BJI (B cpaGoraHHOM
nojoxeHun Haxoparca pene KAI, KA2) u cpaGoranHOoe co-
CTOSIHHE BEIXOAHBIX peJle 3alluTH BHI3BBaloT nyck YPOB.
Ecan BBIKJMIOYATeN b OTKJIOUHJICS, cpabaThBalOT Desie YCKO-
penusi KL3, KL4, KL6-AKZ2, BosBpamalrcs PC xoMmjeKkTa
AKZ1, pene KL2-AKZ2, KT3-AK2, KL3-AK2, KL4-AK2, cpa-
6ateiBaer pene KLI-AKZ2.

B Tom cayuae, KOrga ycKopsieMofl IOCJe BKJIOYEHHS BHI-
KJI0UaTe/Isl CTYNEHbIO SBJSieTCA TPeTbsl (ycTaHOBJEHa mepe-
Mbluka [79-177-X) n K3 He ycrpaHHioch, NpH BKIOUCHHH
BHIKJIIOUATEJNs] BCe IIOBTOPSETCS BHOBb. [Ipm aToM cpabarh-
BaHMe pese BpeMeHH KT3-AK2 cBOMM 3aMBIKAIOIEM KOHTaK-
TOM MTHOBeHHOro peificteusi K73.1 BbisniBaeT cpabaTHBaHHe
Beixonublx pene KL3-AK2, KL4-AK2 yepes 3aMKHYTHI KOH-
taktr KL4.4 u ykasateabHoe pene KH6-AKZ2. Ilpu cpabarm-
BauuH BhIXOZHOTO peste KL4-AK2 xouraxrom KL4.5-AK2 ne-
wyHTHpyeTcs: o6MoTKa pene KH6-AK2 u BhmajaeT ero gaa-
0K (yckopenme samurt II komnnekca mocae AIIB).

Ilpu o6peiBe Liemefl Hanps:KEHHS BO3MOXKHO HeNpaBH/b-
noe neficreue PC wu, crenoBaTenbHo, 3allUTH OT TOKOB Ha-
rpy3ku. Ecau miaoc mojaercs uepes kourakt KL7.1-AKZ2, To
peane KL7, cpabaTbiBass IPH HEUCNPABHOCTSIX B LENAX HaIps-
JKEeHHUs, CHUMaeT 3TOT IJIIOC H JIOXHOro JeficTBHS 3aIUUTH He
IPOUCXOJHUT.

Ilosedenue 3 npu K3 8 I 30ne ynoGHO omucaTb BCJEH
3a noBsegenneM 3amutue npu K3 B III 30He, Tak Kak B pac-
CMaTpUBaeMOM CJyyae IPOHCXOAAT BCe IEPEKJIOYEHHS peJe,
ONHMCaHHBIE BHILE, H, KpoMe TOro, cpabaTeiBaeT XOTd Onl
OJHH W3 AHCTAHIVOHHHIX OPTAHOB, 3aMblKasi KOHTAKT pele
KL1 6noxka KZ2 B rommiaekte AKZ2. Cnenyer paccMOTpeTh
[Ba BapHaHTa.

I[lepBu#i Bapuant. IlepBagd crTyneHb BHINOJHEHA
Ge3 BLAEPXKKHM BpeMeHH (mepembiuka 30-32-AKZ2 B uenu
o6motku pesie KL3-AKZ2 cusra). Ot cpaborasutero PC (koH-
takr KLI.1 6aoxka KZ2) nmoc uepes yaepxupapmyio o06-

69



morky KLI-AKZ2, 3amuikaomunit koutakt KLI1.I storo pee,
saMkuyThi#i Ha Bpema 0,1—0,15 ¢, pasMbiKamImuii KOHTAKT
KL14-AKBI, 3amxuyTH# Ha Bpems 0,4—0,5 ¢, ykasaTeabnoe
pene KHI-AKZ2 (1 3ona) monaeTrcsi Ha BBIXOAHOE peJe
KL4-AKZ2, gotopoe, cpabaThiBasi, BbI3bIBaeT cpabaThiBaHHE
BeixofHoro pene KLI. Buixognoe pene KL4-AKZ2 (xkoHTak-
tamMi KL4.5 n KL4.6) nnn KLI (xoutakramu KLI1.2 u KL1.3)
yepe3 ykasatenabHble pesne KH6-AKZ2, KH7-AKZ2 mnpousso-
JIUT OTKJIIOYEHHE BHIKJIOUaTedel, a koutakramu KL4.4-AKZ2
nma KL1.4 npousBogur nmyck YPOB. Tox, nporexaomuil npu
3TOM dYepes yAepKHBarulyio oIMoTKy pene KLI-AKZ2, yaep-
JXHBAeT TOcJelHee B cpalOTAHHOM COCTOSHHH, a JHCTaHIU-
OHHBIE Opramel— Ha ycraBkax | crynmenu. Ecam oTkiwovenue
3aTATHBAETCS, HalpHUMep INIPU OTKAa3e BHIKAKYATENS, YTOOH!
O/IOKHPOBKA NIPH KauyaHHSX He pasopBaja CBOMM KOHTaKTOM
KL1.4-AKB1 1uenp BHIXOAHOrO pejie, MPEAYCMOTPEHO IIYHTH-
poBaHHME 3TOrO KOHTAKT4  KOHTAKTOM  BHIXOJHOTO pene
KL4.1-AKZ2. Bo n30exanue H3JUIIHEr0 BBHIIafeHHs (uaxkka
ykazatenbroro pense KHI-AKZ2 po cpabGaTHBaHHS BHXOJHO-
ro peje obMmorka KHI! 3amyHTHpPOBaHA KOHTaKTaMH BBIXOA-
ubix pene KLI, KL4-AKZ2.

Brtopo#n Bapuanrt. IlepBas cTyneHb BHIIOJHAETCH C
BHIIEPXKKOH BpeMmeHu (ycranosjena nepembiuka 30-32-AKZ2).
CpabarbiBaHyie OJHOTO M3 AHCTAHUHOHHBIX OPraHOB BHI3BIBAET
cpabarnBanue KL3-AKZ2, upu stom ynepxusanue KLI-AKZ2
B cpaloTaHHOM COCTOSIHHH OOECMEeuHBAeTCs ero yAep:KHBaio-
mell o6MOTKOH ToxoMm uepe3 pene KL3. llens MTHOBEHHOTO
OTKJIIOUEHHST Pa3pHIBAETCS CHATHEM mepeMbluek 21-23-25-AKZ2
u 43-44-X. Pene KL3-AKZ2 xoutaxrom KL3.2 uepes KOHTakxT
KL16—AKB! susmBaer cpabarbiBanue penie KL5-AKZ2 n
gepes mnepembluky 15-17-AKZ2 — cpabatbiBanne penae KTl1-
AKZ2. Pene KL5 camoynepxupaercs KoHTaktoM KL5.1, 3a-
noMuHas (PaKT NycKa OJOKHPOBKH, T. e. (PakKT BO3HHKHOBe-
pug K3. Ecam 1 cTynedp He OJokupyercs IpH KadaHusXx,
JOCTATOYHO YCTaHOBHTL nepembluku 15-17-19-AKZ2. Kourak-
tamu KL5.2-AKZ2 w KL1.2-AKZ2 uyepe3 yCTaHOBJEHHYIO Iie-
peMblury 33-35 AKZ2 noaroTaBiHMBaercs ILellb Ha BHIXOJHOe
pene KL4-AKZ2 uepes mpockafibabBaiomuil Kontakr KT1.1-
AKZ2 un ykasatesnbHoe pene KH2-AKZ2. Konrakr KT1.1, 3a-
MBIKasich, BHI3HIBaeT cpabaThiBanme BbIXogHOro pene KL4-
AKZ2, koTOpOe caMOyaepKUBaeTCs uepe3 pesnctop R4I-AKZ2
rkoutaktom KL4.2-AKZ2 Bunorb no sosspara PC, KL3, KLb
e Kommiekte AKZ2, T. e. 10 OTKJIOUEHHs BBIKIIOUATeeH HJH
no cpabarteiBanust YPOB. Uro0b mnpexieBpeMEHHLIH BO3-
spaTt GJOKHPOBKH NDH KauyaHHAX He COPBaJ OTKJ/IOUEHHA CHA-
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tHeM IIoca ¢ PC, KOHTaKTH OJOKHPOBKH IIYHTHPYIOTCA KOH-
trakramu KL3.1-AKZ2 w KL2.2-AKZ2. B ciyuae BO3SHHKHO-
BeHHA KauaHui OJIOKHPOBKA He 3allyCKaeTcs, eC/NM KaudaHud,
KOHGYHO, He SIBUJINCh cJefcTBHeM K3, miioc Ha AHCTAHIIHOH-
HEle OpPTaHbl He NOfAaeTcs U 3alurta He paboraer.

Ilosedenue J13 npu K3 so Il 30He paccmarphBactCs B
JIBYyX BapHaHTaX:

Il crymenb ¢ AByMsl BBEIAE€PKKAMH BPeMeHU, NpHUEM cpa-
OaTpiBanHe ¢ MeHbLIEH BHAEPKKOH BpeMeHH OJ0OKHpYyeTcs
IpH KayaHnuax, a cpabaTeiBaHWe c OOJblLICH BBIAEPIKKOH Bpe-
MeHH He Osokupyercs (I cTymennr nmpu sTOoM gosKna OBITh
MTHOBEHHOH) ;

IT crymenp ¢ oauofl BHIZEPKKOH BpeMeHH, 6JOXKHPYeTCS
UM He OJIOKHPYeTcst IPH KayaHusX.

B o6Gonx Bapuantax K3 BH3BIBaeT Nyck OJOKHPOBKH MPH
KauaHHsAX ¢ Nojauell miaioca Ha KoHTakTH PC, cpafaTeiBaHHe
PC B xomnnexkre AKZ1 n pene KL2-AKZ2. TlocnenHee KOH-
TakToM KL2.1 paspeiBaer nens o6mMorku KLI-AKZ2. Ilockoiib-
Ky K3 mnpoucxoant Bo Il 30He, AuCTaHIHOHHEIE OpPraHb, Ha-
CTpOeHHble Ha ycTaBkM 1 cTymenm, He pabortaior, penae KLI
HHUEeM He yAepxKHBaeTcH W Bo3Bpamtaercsa cmycra 0,1—0,15 c,
nepekAyasl JAHCTAHLHOHHBIe OpraHel Ha ycraBku II cryme-
nu. Tenepb mociennve cpaGaTHBAIOT, HO leMb HA OTKJIOUE-
Hie yepe3 3samblkamoWmil Konrakt KLI.l yxe pasopBaHna,
B3aMeH 0o0pa3oBaHa IeNlb uepe3 pPa3MBIKAIMHUE KOHTAaKT
KL1.1 na cpabarmBanne KL3-AKZ2 (nepembiuka 30-32-AKZ2
He ycraHoBJseHa). Pese KL3 cpabarniBaer, kKoHTakToM KL3.2
sanyckaer pene KTI1-AKZ2 uepes nepemuuky [7-19-AKZ2 u
pene KL5-AKZ2 uepes eme 3aMkuyTH KoHTakT KLI1.6-AKBI
(nepembluka 15-17-AKZ2 we ycranosseHa). Kak omucaHo BHI-
uie, pesge KLbH camoynepxkuBaetrcs u routaktomM KL5.2 mon-
roTaBJINBaeT lLenb Ha cpabarhiBanne Bhixoanoro pene KL4-
AKZ2. B nepBoM BapHaHTe NPH 3aMbIKaHHH NPOCKaJb3bIBAIO-
mero koutakra KT1.l BeixonHoe pene KL4-AKZ2 cpabatbiBa-
er mo uenu KL5.2— ycranosjennasi nmepeMblyka 35-37-AKZ2
(nnu maraagka SXI, ecaW CTymeHb C 3THM BPEMEHEM BBO-
antcest onepatuBHo) — KT1.1—KH2—KL4 1 caMoyaepXKHBAeT-
cs no nenu R41—KI14.2, xkorga xoutakt KT1.] pa3soMKHeTcs.
Eciau 6MoKMpOBKa HpH KauaHHsAX OblJla 3amylieHa MOpex/e,
yem cpaboraau PC B rommaekte AKZI, nanpumep IpH BO3-
HUKHOBEHHM oOfHO(paszHoro K3, NpeamecTBYOIEro MexIy-
dasuomy, uenb Ha cpabareBanne KL5-AKZ2 oxkasmiBaercs
PA3OMKHYTOH, peJie BpPeMeHM JjopabaTelBaeT A0 3aMBIKaHHS
ynopuoro koutakra K7T1.2, ueM cosjaeTcs uenb Ha cpaba-
ThHIBaHHe BhixoaHoro pene KL4 uepe3 pene KH3-AKZ2 (11 3o-
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Ha). Bo sropom Bapumante (Ii cTymenb ¢ omHOI BBIEEpPXKKOI
BPEMEHH) NpPOCKa/ib3bBaIOWIHH KoHTakT KTI ! He HCIOJb-
syercs (nepembiuka 35-37-AKZ2 u nagaaaka SXI e ycra-
HOBJIEHBI), peJie BPEMEHH BKJIOUaeTcs JHG0 4Yepes IepeMmbly-
Ky 17-19-AKZ2 (6e3 GJOKHDPOBKH), JHGO uepe3 KOHTaKT
KL1.6-AKBI! u nepembiury 15-17-AKZ2 (c 6J0KHPOBKOIL).
B stom nocnemHem cayyae npu nepexoge K3 u3 oxHOdas-
HOro B MeXAy(asHoe HJIM NDH HEHUCIPABHOCTH GJOKHPOBKH
npu KauaHusax otkaouenne BJI ocymectsasercs III cry-
nensio /13

Iocne oTkaroueHus: BHIKJIIOUaTeNeli cpabaTHBaOT peJe
yckopenuss KL3, KL4 u KL6-AKZ2, xourakrom KL6 8 roto-
BUTCS LeNb YCKOPEHHOro OTKJAmuedus or J3 u ecaum ycra-
HOBJIEHA nepeMbuKa 61-63-AKZ2, To npu 3aMblKaHHH KOH-
Takra KL3 3-AKZ2 npoucxopur cpabatnianne KL4-AKZ2.
Crnenyer 3aMertHTh, uTO npu BKaodenun BJI wHa K3 BO
IT 3one yckopenne nocse AIIB sararuBaeTcss Ha BpeMsl BO3-
Bpata pene KLI—AKZ2. MoXHO MCKJW0OYHTH 3T0 BpeMd,
IJs yero npeaycmorper koHTakt KL6.1-AKZ2 B uenu o6MoT-
Ku KLI, paspeIBalOmHi 3Ty LENb 10 BKJAKYEHHS BHIKJIHOYA-
Teass (ecnH CHATHI mnepeMblukn 24-26-AKZ2 n 87-38-X n
ycTaHOBJeHa nepeMmbiuka 22-24-AKZ2) w, cienoBaTenbHO, Iie-
pexjouarIInil AUCTAHIHOHHBIE OpraHel Ha ycraBku II cry-
nesy 1o BKJIOYeHHs Ha K3 Opxmako uenecoofpasHOCTb HC-
[0JB30BAHAS 3TOO KOHTAaKTa HeBeanka (cM § 12).

ToxoBasi orceuka or mHOrogasuoix K3 u TokoBas samu-
Ta HyJEBOH NOCJENOBATENBHOCTH. B COCTOAHUM TOTOBHOCTA
K ZeHCTBHIO BCe peJie HaXoJsiATCsl B o0ecTouel HOM MOJOXKEHHUH.
Jloruueckasi yacTb NPHUXOMUT B JAeficTBHe :0OJLKO IPH cpa-
6aTelBaHWM K3MEDHTE/NbHBIX OPraHoB (peje TuKa H MOILHO-
ctH) Pafora Joruuecko# CXemBl JOCTaTOUHO HPOCTa H Tpe-
6yeT mosicHeHUS JIHIIb B OTAENBHEIX JEeTaJfAX.

1 ToxkoBasi orceurka MoxeT ObITb CeJeKTHBHO? M BHINOJ-
HSIThCSE NOCTOSIHHO BBeJeHHOH B peficTBue (yCTaHOBJeHA Ile-
pemuiuka 8-10-AK1), MoxeT OBITb HeCeJeKTHBHOL H BBOIHTH-
¢ B AelicTBHe JubO OMepaTHBHO YCTAaHOBKOH HakJagku SX9
B mojioxenne I-2, 6o TpH BKJIIOYEHHH BHIKJIOUATEJdEH KOH-
taktoM KL45 cxeMBl yCKOpeHHs] YCTaHOBKOH HakJagku SX9
B noJoxenue 2-3 (mepembiuka 8-10-AK1 cusara B oboux cay-
yasnx)

2. Hanpasaennocrs IV crymenu T3HIT I xomniekca BbI-
moJIHSAeTCs C TOMOlUIbIo BhiHOcHOro pene KWI. Ilepexaroue-
HHeM mosspHocTH o6motrok KW (cw. puc. 16) B memsax Toka
A HanpskKeHHs I[ocJejHee MOXeT paboTarh Kak paspe-
maiomee wian Kak Gjiokupyioomee (cM. § 6). Hanpasaennoctsb
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3aWIUTEE ¢ paspewatomuM PM obecneunBaercsi ycTaHoBKOR
nepeMblukd 53-54-X, a HanpapJeHHOCTb 3alllUTH ¢ GJIOKH~
pylomunm PM — nepempiukn 54-55-X B nocaenneM ciydae
npu K3 na BJI pene KW1I u ero nosropuress KL2 He cpa-
GarbiBaioT, koHTakT KL2 ! ocraeTcs 3aMKHYTHIM W 3allATa
cpabarsBaer. Ilpu K3 «3a cnumoits pene KWI u KL2 cpa-
GaTeiBaloT, KOHTakToM KL2 | 6nokupyeTcs AeiiciBue 3amIHTHL.
IIpu meobxopumoctu Oaokupyomee PM MoOXeT HCHOMB30-
Batbcd Bo Il komnaekce [as srtoro pene KL2-AK2 yera-
HOBKO#l mepembluku 6/-63-AK2 nogksmiouaetcsi K KOHTaKTy
KL2 8 nepsoro xoMmsexca.

3 Hanpasnennocts I—I11 crymenefi T3HIT moxeT BH-~
BOAMTBCA [PH BKJIOYEHHH BBHIK/IIOUATENs KOHTAKTOM peJe
yckopenuss KL43 wuau Ha cayuail HemoJHO(asHOro OTKAO-
uyenus BJI kontakrom KL4 1-AK2

4. II u III crynenn T3HIT moryr yckopsitbes OpH BKJIO-
YeHHH BHIKJIOYATeNed HUCIONb30BaHKMeM KoHTakToB KT/I I-AK2
wn KT21-AK2 no uenu uepes xonrakt KL44 pene ycxo-
PeHust N0 MTHOBEHHOTO JeHCTBHS (yCTaHOBJIEHA NepeMbldKa
52-54-AK2) wnm [0 3a1aHHOTO BPEMEHH C MOMOIIBIO pene
KT4-AK2 (ycranosnena nepembluka 50-52-AK2).

5 VYckopenue onmofl u3 crymenefi T3HII mna napaJJjednb-
HEIX BJI npu mampaBnenun MomuoctTH 1o samumaemoli BJI
OT WMH B JIMHHIO, 4 [0 napanneibHoll BJI oT JuHuM K mH-
Ham (nonepeunas T3HII) pmocruraercs BxJOYeHHEM MeXny
saxumamu 169-171-X xonrakra KL2 1-AK2’ (moBTOpHTENAS
6noxupylomero PM) n3 nanenn samurer napasiiensroi BJL.
Ilpu K3 nHa samumaemoii BJI s6amsu mun paccMaTpHBae-
Mot TIC cpaGathiBaor Gaokupyomee PM napaJnnesbHoi
BJT n ero nosropurenn KL2' u KL2-AK2', xourakr KL2.1
AK2" 3awmgkaercs, III cryness paGoTaer Ha BHIXOJHOE pele
depes 3aMBIKAIOMMA KOHTAKT MIHOBeHHOro mefictBust KT2.1<
AK2. Ha npoTHBONONOXHOM KoHme samumaemofi BJI ama«
JIOTHYHAsI CXeMa He paboTaerT, MOCKOJbKY 1o o6enM BJI Mol
HOCTb HampaBJ/eHa B OAHY cTopoHy. Ilocie yckopenHoOro of-
KJIIOueHHs moBpexaenHoll BJI co croponsl pacemarpusaeMoi
[1C nanpaBienne MomuoOCTH Ha napajanenbnofi BJI meHser-
Cd, CO3JAI0TCA yCJOBHS [OJIs1 YCKOPEHHOTO OTKJIIOUEHHS IO«
BpexnenHoil BJI ¢ mpoTHBOMONOXHON CTOPOHEL

Ecnu na pacemarpusaemodt TIC 3amuTs nuTaoTCS OT Bhi-
HocHBIX TT (BHIKIIOUATeNb pacmosomxeH MEXNy HHHAMH H
TT), npu K3 wmexny eukaiouarenrem n TT ofHOR u3 ma-
paanrenpHex BJI n oTkM0ueHHH BBIK/IO9aTeNs, HampuMep 3a-
WIATOf UIMH, CO31AI0TCA YCJIOBHS AJISi YCKOPEHHOTO OTKJIOUe-
HHA nenoBpexaeHHoil BJI, nockosibky mo Heli MommocTh Ha-
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npasjeHa oT WHH K MecTy K3 uepes IHHE npomm{nm}gmnou
T1C, a no noBpexIeHHON — U3 JHHHH K MECTYy K3. Bo u3s-
GexaHue TOro Mexay s3axumamu 171-172-X Braiouaercs 3a-
MBEIKAIOIIUA KOHTAKT peJe NOJOXKCHHS <<meoqe}zo>> (KQCI)
BBIKJIIOUATEIs napaJienbHoit BJI, paspeiBalomuil 1enb ycKo-
PeHHS IPU OTKJIOUEHHH BbIKJI}O‘{aTeJIH.IHpI/I pEMOHTE BBIKJIO-
yareJsi, Koria nogaoxkenune pene KQCI' mMoxer He oTpaxaTb
pexkuma paboTh mapananenbHoi BJI, menn yckopeHHs paspui-
BaeTcs Hakaaakoll SX6. AmajoruyHas uemp IS BTOPOTO Bbi-
kaouatens (KQC2', SX7) mpeaycmorpeHa Ha CJydad IIOA-
kJIIoueHusl napaJienpuoii BJI K mmHam uepes JBa BBEIK/IOYA-
TeJIS. N
Eciu mapassenshble BJI NOAKIIOUEHB K PasHBIM CI/ICTH
maMm muH, npu otkiioueHnn IICB Takxe COSIL%IO”]F;J?I[ ycn0131§3
AJ51 YCKOPEHHOrO OTKJIOUEHHS HEeMOBPeXKIeHHOH IIpH
Ha CHCTeMe IIHH, K KOTOPOii MOAK/IOUeHa APYras mapailie/lb-
nag BJI, miu B mpumbikapome# K Hefi cetw. Bo HSOF}KaHIIS
5TOTO MeXAy 3axkuMaMmu 175-174-X BRaoUaercs 38%&?3}0%%1
KOHTAKT pejie mosoxkeHus «Bkmoueno» (KQC3) .

11, KOHCTPYKTMBHOE BbINOJIHEHME

Annaparypa samuth (puc. 20) CMOHTHpOBaHa Ha CBapI;
HOji maHeJau (mepBOHAUAJbHOE HCIOJHEHHE) MJIH Ha MaHel
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Puc. 20. CxeMa KOMIOHOBKM naHeefi:
a — DI13-1636m; 6 — DT13-1636m
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KapKacHo-peeunoro Ttama (CoBpeMeHHOe HcmosHemue). Jas
NOAKIMIOUEeHHsT Ka0eJbHEIX CBsi3eH Ha 06eHX GOKOBHHAX maHe-
J1 IPEeAyCMOTPEHH BEDTHKAJbHBIE Dsijibl 323KHMOB,

B narensx 3I13-1636u ua JeBy10 OOKOBUHY BHIBEZEHHI
Helln onmepaTHBHOro HanpskeHus JI3, nemu, ofmiue Aaa Beex
3alUHT MaHeNH (B TOM YHCJIE HENH OTKIIOUEHHS, YPOB, wmenu
curnanuzanuu J13), Ha npaBylo GOKOBHHY — Lemu onepaTrus-
HOT'O HANpsIXKEHMs TOKOBOH OTceuyku oT MHorogasusx K3 u
T3HII, a raxxe uenu mepeMeHHOro TOKa, HepeMeHHOro Ha-
HPSXKEHNS W CHIHA/JM3aUuH, obUlHe AJs BCEX 3aUIdT NaHeJH.

B nanensx 3I13-1636M ma seByio OOKOBHHY BHIBEJEHH!
L€nH ICPEMEHHOr¢ TOKa W ONepaTHBHEIE LenH I KoMImiekca,
ey, obuiue [Js BCceX 3alluT MaHedH (B TOM umMcie menu
oTkIouenus, YPOB), ma npaBylo GOKOBHHY mnaHequ — Lenu
IEPEMEHHOr0 TOKa M omepatuBHHe uenu II koMmiekca, uenu
[ICPEMEHHOTO HampsXKeHHA W CHrHAJU3aluy, obliue IJs BCeX
34IIHT HAaHEH.

B o6enx momudukauuax B cepepune namean ¢ sanmell cTo-
POHBI 3aKperyieH MePeXONHOH DAN 3aXKHMOB, uepes KOTODHIfi
HacTe ueneil, o0UIMX AJs BCEX 3alllUT MNaHEIH, HepexognT
C JIeBO#i OOKOBHHBI Ha NPaByio.

12. MPUHLMMBI BLIBOPA PEXXMMHBIX MEPEMBIYEK

B nanenn 3I13-1636 umeercss MHOKecTBO HepeMHYeR Kak
Ha BBIBOZAX KOMIITEKTOB, TaK M Ha psgax 3axumos. Ofec-
IEUMBas yHHBEPCAJIbHOCTh CXEMBI H YHOGCTBO NPOBEPKH, Ie-
PEMbINKH CHHXKAIOT HaNeKHOCTb 3aIUUTH, TaK KakK yBEJHTH-
BalOT KOJMMYECTBO KOHTAKTHBIX COEAMHEHHH, yXyAUIalOT Ha-
TJIAHOCTb, TMOPOXKAAIOT BO3MOXKHOCTb OHIHGOUHOrO CO3MAHHS
JOXHEIX 06X0AHEIX nemefl. [TosTomy Ha NPaBUJILHOCTL yCTa-
HOBKH NEPEMBIYEK NOJKHO OHITh OOpallleHO CaMoe CepnesHoe
BHUMaHue, Tabaunsl mepeMbiuek NOMenieHsl B HpUI0XK. 2, Ko-
Topoe ZennTcs Ha ABe YaCTH: NEPeMEIUKH, ONpEAeaseMble cXe-
Mol TIC u 0COGEHHOCTAMH YCTaHOBKH MaHeJNH, H3BeCTHHIMH
A0 NPOBEEHMA pacyera yCTaBOK (IEePEMEIUKH, He 3afaBaeMble
LC P3A), u nepemsiuku, 3agaBaemsie 1IC P3A (onpege-
JAsieMble IIDH pacyeTe yCTaBOK).

Iepembiuku, He 3agasaembie IIC P3A. B 3aBucHMOCTH oOT
nepeuyHoOit cxeMbl IIC BO3MOXKHBEI TPH BapHAaHTa BKJIOUEHHS
3aLUTH:

1) samuter ogHo#t BJI neficTByioT Ha oguH BHKIIOUATETH
(sanpumep, cxema IIC ¢ gByMst cucremamu COOPHEIX IIHH,
C OLHUM BBIKJIOUATEJNEM HA IlI€Nb);

2) samuter AByx BJI #eHcTBYIOT Ha OZMH BHKIIOUATENs
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(Hanpumep, cxeMa MOCTHKA C BBIKJIOUaTeJeM B NEPEMbIUKE);

3) samuter oxHoit BJI meficTByloT Ha nBa BEIKJIOUATeJs
(ranpuMep, cxeMa 4YeTHLIPEXYrOJbHHKAZ HJH HOJYTOpHas).

Kaxzapifi ©3 3THX BapHaHTOB CiipefedseT crnocob HOAKIIo-
YeHHd OTKJIOUAIOUINX Ieneil. B mepBoM BapuwaHTe OTKJIIOYAIO-
MiHe LENH M IeNH pese YCKOPeHHs OOBeNHHATCS C Oflepa-
THBHBIMH LENMH BCeil 3aLIUTH HJH C ONEPATHBHEIMH LENSIMH
0/HOTO H3 KOMILJIEKCOB. B oCTa/JbHBIX BAPHAHTAX IENH OTKJIO-
YyeHHS OJAKAIUAINTCS B CXEMY YIpPaBJeHHs BHKAOYaTeas (BH-
KJiouaTenel), a ociepaTHBHBIE LeNH U LEeNH YCKOPEHHS 3allUTHL
NOAKJIOYEHH Yepe3 OrieMbHBIH aBTOMATHYECKHH BHIKJIIOUATENb.

B saBucHMOCTH OT KOJMHYeCTBa ycTaHOBAeHHbIX Ha BJI 3a-
LIMT BO3MOXKHEI JBa BapHAHTa:

Ha BJI ycraHoBaeHB! IBe 3auIHTH: ocHOBHas (nuddasnag
¥JIn mofepevyHasi) U pesepsHas 313-1636;

Ha BJI ycranoBmeHa exuHCTBeHHas  3allMTa THIA
S113-1636.

Kaxipit u3 3THX BapHAaHTOB ONpejessieT Crnocob NMOAKJIIO-
YeHHS Iernefl TMepeMEHHOro TOKAa M OIEepaTHBHHIX Lened 3a-
unTe, B nmepeoM BapuanTe 06a KoMILIeKca OOBEAMHSAIOTCA MO
ONMEPATHBHBIM H TOKOBBIM LeNSIM, IIOCKOJBKY MJS pE3epPBHOA
3alATEl OTBOAMTCS onHa rpynna TT H oAMH aBTOMAaTHUECKHH
PHIKJIIOYATENb, Bo BTOpOM BapuaHTe menecoobpasHo pasfe-
JUTH 3allUTy HA JBa KOMILJIEKCAa M NOJKJIOUHTb HX Ha pas-
mele rpynnel TT m Ha pasHble aBTOMATHYECKHE BBHIK/IHOUATE-
Jid, Kak onucano B § 7.

Coueranue BapuanToB, onpegenasembx cxemoil IIC, n Ba-
PHAHTOB, ONpEAENseMbIX KOJTHUECTBOM yCTaHOBJAeHHLIX Ha BJI
samuT (puc. 21), maeT wIeCTh BAPHAHTOB BKJIOUEHHS HaHEJH
i IIeCTh BAPHAHTOB YCTAHOBKH mepeMmbiyek (cm. taba. 111 n
[12). Bosee cJyoxkHBIE BapHAHTH' YCTaHOBK2 CyMMapHO# 3a-
IIMTH Ha mapaanenpHbelx BJI, moaxknodenne nocJelHHX CTy-
nerelt JI3 u T3HII ma cymMy TOKOB mapaJjienbiux BJI, co-
yeranue 2I13-1636 ¢ BUDB wu3-3a HelocTaTka MecTa — 31€Chb
HE paccMaTpPHBANOTCSA. DTH BapHAHTH NPOpabaThBAlICA IO
3aBOJICKHM H TPOEKTHBIM MaTepHajJaM B KaxXJIOM KOHKDET-
HOM cayuae.

KpoMe nepembiuer, OIpejeseMbX BLIIENPHUBEACHHEIMA
BapHaHTaMU, HMEeTCsi DAL APYTHX NMEepPeMbluek, YCTaHOBKa KO-
TOPHIX HE 3aBHCHUT OT BHIOOpa yCTaBOK.

1. B I3 moxer 6BITh HCIIONB30BAHO Ha OTKJAMOUEHHE OLICT-
poneficteyomee peiae KL4-AKZ2 nu6o srmocnoe peae KL/
¢ 3amenqienneM Ha cpabateiBanue. B T3HII u Ttokosoil or-
ceuke or Muorodasupx K3 Takke mpeaycMOTpeHa BO3MOXK-
HOCTb BHINOJIHATH BHIXOJHEIE pesle ¢ 3aMe/lJieHHneM Ha cpala-
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Puc 21 Bapuanthl pasMemenns samuT 0o TPaHCHOPMATODPAM TOKA B 3aBH-
MOCTH OT nepBHUHON cxevnl [IC u OT THNOB HCHOJB3YEMBIX 3aHIUT

TeIBanHe. VIMeeTcss B BHAY BLINOJHATH 3aMelJeHue B TEX CJy-
vasx, koria BJI me samumena rposorpocom, a Ha moaxoxax
k TIC ycranopaent tpyGuatble paspsamMKH, cpaGaThiBaHHE
KOTODHIX He JOJIXKHO BHI3BIBaTh cpaGaThiBaHMS 3alIUTH. BMe-
CTe C TeM WHPOKO pacHpocTpaHeHHas AudpdasHas 3alluTa He
HMEeT 3aMeJIeHHs Npu cpabaTHBaHHM, CJAeJ0BATEJBHO, HA
YCTAHOBJIEHHOH pPSAOM pe3epBHOH 3alllUTe TOXKe HE HMeer
CMBIC]a BBOAMTH 3amepnenune. OueBuano, BJI, mas KoTophix
OI13-1636 aBasiercs eIHHCTBEHHOW 3aINUTON, HUYEM He OT-
JHUYATCs B 3ToM mjaane oT BJI, umenmux mo ase 3aliuTh,
CAeN0BATEJNbHO, H AJA HHX 3aMelJieHHe He HMeeT CMBICTa.
[TosroMy mnemecoo6pasHo pPasOMKHYTb HONOJHHTEJNbHBIE 06-
MOTKH Bhixoauwlx pene KLI, KLI-AKI, KL3-AK2. Ias O3
MOKHO OBlIO OBl mepefiTh Ha Mcnosb3oBaHnue pene KL4-AKZ2,
OQHAKO B cjyuae HCnosab3oBanua nanenn JI13-1636m npu K3
«3a CHHHOH» B MOMEHT NE€DEKJIOUeHHS YCTaBOK ¢ | cTymeHu
Ha II moxer Ha6miofaThes KPaTKOBPEMEHHOe cpaGaThIBaHKE
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PC, nostomMy mepexoanTb Ha OHICTpOJeHCTBYyIOLlEE pojes
KL4-AKZZ2 npeacTaBasiercs OnacHbIM.

2. Tlepras ctynens 13 6e3 BLIAEDPXKKH BPEeMEHH, KakK mpa-
BHJIO, OJOKMpyeMas NPH KadyaHUAX, BBOJAHTCA B JedcTBHE
KOHTakTaMu O6J0KupoBkH Ha Bpemst 0,4—0,50 c. Ecan 3a ste
BpeMsl BHIK/IIOYATENb He OTKMouma BJI, koHTakTsl GJIOKHPOB-
Ki pasMbiKaloTcsi W BHXxojgnoe pene KL4-AKZ2 ponxuo Bep-
HyTbCdA, COpBaB TeM cambiM Aeiictsne YPOB, ecau ono wuve-
ercst ma I1C. Bo msbexanue sroro mnpu Haamumu Ha IIC
YPOB B naseau ycTanasiuBaercs nepemeruka 21-25-AKZ2,
ofecneunBamasd IYHTHPOBAHNe KOHTaKTOB OJOKHPOBKY KOH-
Takramu cpaboTaBuiero BHXOAHOro pese. Ilepembiuka He Bpe-
Ut ¥ npr orcyterBun YPOB ma I1C.

3. Ussectno, uto npn nenoguodasroMm oTkmouennn K3 Ha
semao PM B cxeme T3HIT moxeT H3MeHHTh NOJOKEHHE CBO-
MX KOHTAKTOB Ha 06paTHOE, UTO MOKET NPHBECTH K CPBIBY
nycka YPOB mnanpasaennoit crynerun T3HIIL. Bo usGexanne
storo xoutaktel KWI1-AK2 paspematomero PM IIyHTHPYIOT-
ci kontarkramu KL4.1-AK2 BmxoaHoro peJse, IOCKOJbKY IO-
cie cpabaThiBaHUS NOCJAELHEr0 HaNpaBJEHHOCTh 3aLIUTHL yXKe
He Tpefyercs. YkazanHas Mepa o0sd3aTenbHa TNPH HAJIHUIHH
VPOB B coueranun ¢ BO3AYWIHBIMK BBIKIIOUATEAAMH  HJIH
MaCJSHBIMH BBIKJTIOYATENSIMH ¢ 10Qa3HEIMH INPUBOLEMU.

4. Tpn uemosnodasznoMm Bkjaouennn BJI na ycroitumBoe
K3 ma semsaio PM MoxeT oTkasath, ecin TH ycTaHOBJEHH
Ha JMHHH, U copBaTh AeficTBue Hanpasaensoii crynenn T3HIL
Bo usbexanme 3TOro mapasienpho Koutakram KWI-AKZ
paspemaromero PM  BkiIouaercs  3aMBIKAIOHG  KOHTaKT
KL4.3 pene yckopenus. Ilpm 3TOM jomyckaercss OTCYTCTBHE
nanpasiaennoctn T3HIT npu exawouenun BJI Bpyunyo Hiax
or AIIB. Vkazannmas Mepa ofsizareibia mpu ycTaHoBke TH
Ha JHHAH ¥ HexesJaTelbha B JIPYrHX CAydasX, Tak Kak cy-
IECTBYeT BO3MOXKHOCTb AJHTEIBHOIO 3a/UIMaHHS pejie yCKO-
peHusI.

5. Tlpn ucnoJb30BaHMM B 3amuTe OJOKHPOBKH MNPH Kadua-
pusix tuma KPDB-125 neo0xomuMo TNPeROTBPAaTHTh BO3MOXK-
HOCTL JIOXKHOTO cpabaTteiBaEHs I3 B cayyae mnepexawuenud
yerefl HamnpsKeHWs 3awuTh ¢ oxnoro TH wma napyroi, mo-
CKOJIbKY B MOMEHT HCUE3HOBEHHS HaNpsKEHHd MOXKeT cpa-
6oTaTh He ToIbkO PC, HO U GJOKHPOBKa, a 3TO MOXKET HpH-
BeCTH K JOMKHOMY JefcTBHIO MrHOBeHHOH crymenn [3 ot
TOKa Harpyski, eciu OH Berk. Bo mabexaHue Takoil He-
IIPUATHOCTH MEXKJAYy 3axKMMaMu 28-35 NaHesiu BpesaoTcss JH-
60 KOHTAKTH peJe-IOBTOpHTeNefl NOJOXKeHus pazbeliHHUTe-
aeft BJI, 1160 KOHTaKTH NMEPERJIIOUATEIS LEHeH HanpsKeHUs.
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Tem caMBIM npu mnepekJIOUEHUM Ieneil HanpsixeHuss ¢ JI13
KDaTKOBPEMEHHO CHHMaeTCsl OmnepaTHBHOe Hanpsikenue. [lpu
MCTIO/I30BAHMYM B 3alllUT€ TOKOBOH O6JOKHPOBKM  (THIIA
KPB-126) B03MOXHOCTH JIOKHOTO NEHCTBHA 3aIUTH OTCYT-
CTBYeT, Mexay saxumamu 28-35 ycrTaHaBiuBaeTCs uepe-
MEBIYKA,

Mepembiukn, onpepeasiemsie LC P3A, 3anatorcs B Buie
TIE€pEUHs] PEeXMMOB, Ha OCHOBAHHH KOTOPOrO MepCoHaJ MO
npujaraeMol Tabjulie ycTaHaBJAHBaeT TpebyeMble HepeMbid-
ku. Hekotopoie, He BmosHe OuUeBHAHEIE NPUHIHMIB BHOOPA
DEXHMMOB, HX [JOCTOMHCTBA M HELOCTATKH IIOJIE3HO 3HATHL IEp-
COHAJY, 3KCIIyaTHPYOILIeMy 3allUTy.

1. Ilepsas ctymess 3 ¢ BBHAEPKKOL BpEMEHH BHIIIOJ-
HsieTcsd, KaK IPaBu/IO, B TeX C/Ayyasx, KOrAa 30Ha JeHCTBHA
MTHOBEHHOH CTYyNeHH IO0JyYaercs CJIMLIKOM KOpoTKoi. Heno-
CTATKOM BBEJEHHUSl BHIAEDIKKH BDEMEHH SIBJISETCH TOTepsa «Ia-
MaTH» npu 6auskux TtpexdasHex K3 (Bkiawuennme BJI 1na
3akopoTKy). TokoBas oTceuka Ha CTOJb KOPOTKHX BJI ToMXe,
KaK TpaBujo, He MOJNydaeTcd, MOITOMY YacTo NPHXOAHTCS
IIPUMEHATD CNelHaJbHble MEPH, HAaIPHUMEP 3anoMuUHaHKe (ak-
Ta cpabareBanus PC ¢ nOMOIUBIO JONMOJHHUTENbHBIX pefe To-
Ka, HAOPAXKEHHUS W T. M.

2. Boimonnenne II crymenu ¢ ABYyMs BBIIEPKKaMH BpeMe-
HH (eC/id, KOHEYHO, I cTymeHn BEIIOJHEHa 6€3 BBAEDKKH
BPEeMEHH) II0JIE3HO Ha TOT caydal, ecan Mexaydasmomy K3
npenwectByer oxnHogasnoe. Ilpn stom 610KHPOBKAa npH Ka-
YAHUAX 3amyckaercd Inpexie, yeM cpabatwmBaimot PC, u 610-
KHDyeMble CTYIeHH K MOMEHTY HX cpa0aThHBaHHUS OKa3LiBa-
10TCA BHIBENEHHBIMH U3 JeHCTBHA. B sToll cutyaium ne6s10-
gupyemas Il cTymeHb co BTODOfi BBIAEPIKKOH BPEMEHH cpa-
Goraer Bce ke OGricTpee, yem [II,

3. IlenecoobpazHo 6J0OKHPOBATL CTYNEHH, HMEIOIIHE BEI-
JepXKKH BpeMeHH He Oosee 1,5 ¢. CTymeHu ¢ BpeMeHaMi
foJiblile YKa3aHHOIO OKa3BIBAIOTCS aBTOMATHYECKH OTCTPOEH-
HBIMH OT KauaHHH, TAK KaK KauyaHHUst C JLJIHTEJNbHBIM MEPHO-
JIOM MaJIOBepOSITHEL. BMecTe ¢ TeMm, KaK roBOPWJIOCH BHILIE,
HafeXHOCTh Ha cpabaTeiBaHue GJOKHPYEMBIX CTYIEHeH 3alu-
Thi HH¥XKE, UeM HeOGJOKHDPYeMBIX, KaK BCJECTBHE BO3MOXKHO-
ctn nepexofa oxnogasnoro K3 B mMexaydasuoe, Tak u BCaen-
CTBHE OTKasa 60KHpOBKH. [losTOoMy Hannune HEGIOKHPYEMBIX
CTyHEHel BeCcbMa II0JIe3HO.

4. ITanens DI13-1636m ¢ OGmokupoBkoii Tuma KPB-126
npefycMaTpuBaeT [Ba OCHOBHBIX BapHaHTd MOABEAEHHS MJIO-
ca omepaTHBHOrO HampdaxeHHss kK koHTakTam PC I—III c1y-
nened: yepes KOHTAKTH OJOKHPOBKH NPH KauaHHSIX W yepes
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KOHTaKTH OJOKHDOBKH IPH HEHCIPAaBHOCTAX IeNel Hamnps-
xKeHug OO6a BapHaHTa UMEIOT JOCTOHHCTBA H HENOCTATKH

[TogBenenne maioca Mo nmepBOMy BapHaHTy He TNO3BOJSET
HeO/NOKHpYyeMEIM cTyneHsim JI3 cpaboTaTh JIOKHO NPH HEHC-
[IPaBHOCTAX B LENAX HaOpPsIKeHHs, MOCKONbKY MIJs 3TOrO He-
00x0AuM nycK OJOKHPOBKH NOPH KauaHuax BegaencTshe K3
B cern OnHako OpH OTKase OGJOKHPOBKH OTKasbiBaer [13
B nesiom Kpowme Toro, ofecneunTh uyBCTBUTENBHOCTL OJIOKH-
poBk K K3 B konue III 30oHb He Bcerja ymaercs ITOT He-
J0CTaTOK, NPaBAa, MOKHO HECKOJIbKC CKOMIEHCHpOBAaTh, €CJIH
B Da3BETBJEHHOH ceTH ¢ GOJBINUM KOJHUECTBOM MapaJsesb-
HBIX CBfi3eh JONYCTHMO HE CUHTATBhCH C BO3MOXKHOCTBIO BO3-
HUKHOBEHMS KauyaHHH M BBICTABJAATL MAKCHMAJBHYIO YYBCT-
BHTENLHOCTL OJOKHPOBKH npu Kauvanusix IHakosen, Bozmoxxen
CPEIB OTKJNOUEHHs Npu nepexone K3 u3 oanodasHOro B MHO-
rodasHoe HENMOCPEACTBEHHO mepel BO3BPATOM OJOKHPOBKH
NpU KayaHHUSIX

Bropou BapuaHT He TpeGyeT BBHICOKOH UYBCTBHTEJLHOCTH
OJOKMPOBKH NPH KauaHHsIX, OrPaHHUMBAas ee 3HaueHHeM [
B KoHue OJ0kupyeMol cryneHn Opnako npu 6Gamskux K3
BRCJAEACTBHE OOJBIIOTO NOTpebJaeHHs Lenell HanpsKeHHs, nol-
KJIIOYEHHHX K CXE€Me DAa30MKHYTOTO TpPeyroJbHHKa, U 60/b-
Or0 N&JAeHus HanpsKeHHs B COeNHHHUTEJbHOM Kaldede Ha-
npsxenne 3U, Ha Bxoje GJIOKHPOBKH TIPH HEHCIPaBHOCTSX
B l€NaX HaANPAXKCHHS MOXKeT OKa3aTbCsl HUXKE, YeM Ha BH-
»oge TH Ilpu >TOM MOXKET BO3HHKHYTh IOBHIIIEHHBH Heba-
JIAHC Ha BHXoZe OJOKHMPOBKH IPH HEHCIPABHOCTSX B IeNdx
HanpsXkeHus, NOCAeAHAs cpaboTaeT M, CHAB MJIOC C KOHTaK-
0B PC, copBer otkiawoueHne C Ipyroii CTOPOHEI, MPH OLIH-
OouHom oOTk/AMOueHHH TH pasbpeannuTeseM 10 mepeBoia Iie-
new 3auiuTE Ha pesepBHEIl TH srva 6/0KHpOBKa He nmpenAaT-
CTBYET JIOKHOMY CPabaThIBaHUIO 3aLIHTH

[Tostomy 06GBIUHO TpH OGeCHEeYeHHH NOCTAaTOUHOH UYYBCTBH-
TEJbHOCTH OJIOKMDOBKHM IIpH KauaHMSX HCIOJb3yeTCs INepBHIH
BapHaHT, eC/IM YYyBCTBHTEJBHOCTH HeZocTaTouHo, mioc Kk PC
nojaeTcs uyepes NapajJeJbHO BKJIIOUCHHBIE KOHTAaKTH 06enx
6J10KHPOBOK

IIpu ucnonp3oBanuu GJIOKHPOBKH IIPU KadyaHHAX THIA
KPb-125, xotopas no npuHUUNY ACHCTBHS MOXKeT cpaboTaThb
IPU HEHCIPABHOCTSIX B LENAX HANPSIXKEHHSA, IJII0C IOLABOIUTCS
uepes KOHTaKThl OJIOKHPOBKM INpH HEHUCNPABHOCTAX B LeENAX
nanpsikenust. [IpH 3TOM IPHXOAHTCST MHDHTBCS C BO3MOXK-
HHM cpabaTbiBaHHeM nochaejnHefl npu Gauskux K3.

Cxema manesnn II13-1636M B 3TOM OTHOLIEHHH HECKOJBKO
OTJIHYaeTca. 3aBOACKOH cXeMoO#l NpeAyCMOTPEHO NOIBeAeHHe
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naoca k¥ PC I-II cryneneft, xak u B manean II13-1636m,
a k Il cTymenn — oTaesqbHOH ILeNbi0 BO BTOPOM KOMILJIEKCE
4yepe3 KOHTaKTH OJHON w3 O/NOKHPOBOK (mpasia, 6e3 UIyHTH-
poBanus koHtakraMu pene KL2-AKZ2 u KL3-AKZ2, xoro-
poe TeM He MeHee HEOOXOAHMO NPH HCIOJAL30BAHHH KOHTaX-
TOB GJIOKHPOBKY TIpH KauaHusix) B nanmensx 3I13-1636m no-
BHIILIAETCS BO3MOXKHOCTb HENpaBHUAbHHX HefictBuu I3 Beaen-
CTBHE BO3HHMKHOBEHHS HEHCIIPABHOCTEH MOy IPOBOIHHKOBHIX
HU, BblsmiBamoLux, Kax npaBHJIO, YCTOHUMBOe cpabaThiBanue
HX BEIXOAHBIX peste. [l03TOMy B 3aIiHTaX, HCUOIb3yeMbBIX
B KauecTBe pPE3epBHBIX, €CJH ofecneunBaeTcst UYBCTBHTENb-
HOCTBb GJIOKUDPOBKH npHu Kauanusx B koHue LIl sommbl, crenyer
nogaBats miaoc ¥ kourakram PC I—III crynenen uepes KoH-
TaKTH OGJOKHPOBKHM NPH KAUAHUAX, NJ5 4ero HeOOXOAHMMO Bbl-
MOJIHATbL HUMKEONMHCaHHyI0 peKoHcTpykuuio IIpu Hemocratoi-
HOH UYBCTRUTENLHOCTH OJOKHPDOBKH MJIH LPH PasfelbHOM
HCIIO/NB30BaHUM AByx KoMmmaekcoB miaioc K PC III crynesn
NPUXOAUTCS] TOABOAHTL Uepe3 KOHTAKTH OJOKHDPOBKH TIpH He-
HCMpPABHOCTAX B IENsX HaNpsKeHHs. B sTom cayuae Bepodr-
HOCTL JIOKHOTO aeitctBust [I3 npn Hewcnpasroctax HU u npu
otkaioueHun TH Bpyunyio coxpansiercs

5 TlepekaioueHue JHCTAHUMOHHHBIX OPraHOB C  }CTaBOK
I crymenn Ha ycraBku II cTymeHH MOXKET BHINOJHSATLCA He-
CKOJIBKAMH CIOcoGaMU, KaxKJABIH K3 KOTOPLIX HMEeT CBOM J0-
CTOMHCTBA W HENOCTATKH

Iepexnwouenue or PC 1II crynenn saBasercs HanboJee
yIoTpeGHTENbHEM CIOCOGOM JJist TPeXCTYNEHYaTOH 3allUTHI.
B napeaun 2113-1636M 3T0oT cmocof uMeeT TOT HELOCTATOK,
yro PC IIl cryneHy BaXxOAMTCS BO BTODOM KOMILIEKCE, Tak
4TO OTKAa3 3TOTO KOMILieKca (HampuMep, H3-3a OTCYTCTBHSA
OTepaTHBHOTO HaNpsKeHHsi) NPHBOAUT K oTkasy Il crymenu
13 B | RoMmmJekce, T € CHHKAETCS HALEXKHOCTb OJHKHETO
pesepeupoBanus [IpHHIHNHANBHO BO3MOXKHO NEPEKJIOUEHHE
QUCTAHIMOHHBIX OPraHOB OT KOHTAKTOB GJIOKHDOBKH IIpH Ka-
yaHMAX DTOT cnocol ompaBiaH B JABYXCTYNEHUYATLIX 3alilH-
Tax, npuem/aeM Ha BpeMmsi mpoBepku II kommiekca Hepocrat-
KOM €ro sBJseTcss HeoOXOJHMOCTh BhLOODa YBEJHYEHHHIX CTY-
nenell CeJeKTHBHOCTH 1o Bpemenm wMexay Il crynmenbio
paccMaTpuBaeMoOf 3amMTE H [ CTYNeHbIO 3aIHTHl MPEAbIAY-
IIero yyacTka, Tak Kak GJOKHPOBKA IDH KawuaHHAX MONKET
cpaborats OT mpexulectByiomero oamodasnoro K3 u mepe-
KJIOYHTh YCTaBKH AHCTAHNHOHHEIX opraHoB Ha Il ctymewb gm0
BO3HMKHOBeHHs MexaypaszHoro K3, B pesy/abraTe Yero Hus3
CTYNEHH CEJCKTHBHOCTH BBIUATAETCS BpPEMsl MEPEKIIOYEHHs
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craok (0,1—0,15 ¢). Taxoe mepexaiouenue HCIOJb3yeTCA
~ppu_coyerannn II13-1636 ¢ BUE.

B jnonoJsHeHHe K NEPEeKIIOUEHHIO YCTaBOK JHCTAHIMOHHBIX

,OPraHoB OT PC III cryneHn B manensix mpeayCMOTPEHO Npea-
BApUTENPHOE INEPEKJIOUEHHE JHCTAHUHOHHBIX OPraHoB MpH
PKIIOUCHUY BHIKIOUAaTENs Ha ycrasku LI crymenu ¢ nomomsio
"pasMbIKalouero kountakra KL6.! pese ycKOpeHHsi KOMIJIEKTa
“AKZ2. 910 yMenbpllaeT BpeMs OeflCTBUA yCKOPAEMOIl MOC/IC
AIIB samnursl npu K3 na 15% BJI, npuMmbKaomux K mpo-
JIHBONOJIOXKHOMY KoHIy (859% BJI samumeno | crynensio),
fa Bpemsa BosBpara peae KLI (0,1—0,15 c) u BMecTe ¢ TeM
_CHEZKACT CEeIEKTHBHOCTb M OBICTPOAEHCTBHE 3alUThl: IPH MO-
.Tepe uenu B KoHTakTe KL6.]/ 3ammuTa OKasbiBaeTCs MePeKJIo-
gennoft Ha ycraBku Il ctynenm, a 1 cTymeHp BBIBOJMTCA H3
XeHCTBHS.
" 6. BosBpar OJOKHDOBKM INpPH KadaHHAX MOXKET OCYLIeCT-
BASATHCST HECKOJAbKUMH crmocoGamu (cMm. § 10), u3 xoropux
pan6osee ynoTpeGUTEJNCH BO3BpaT C 3aLaHHOH BLLIEPKKOH
BpeMeHHu. Bpemsa BosBparTa mpu »ToM BEIOHpaerca GOMbIINM
CYMMBI BpeMeHH cpabaTBlBaHHS 3alllHTHl, XOPOLIO UyBCTBYIO-
ueit K3 B konme samumaemofi BJI, spemenu AIIB u Bpe-
MeHH JAefCTBUSI YCKOPEHHO# CTymeHH 3amuTthsl. Llesn Takoro
BHIGOpa — obecneyuTs NOABEAeHHe mjioca K KoHTaktam PC
BIJIOTH A0 CpaGaThIBaHUsl YCKODEHHOH CTYHEHM 3aUIHTHI B L[HK-
ne neycnermnoro AIIB. HenocratkoM sToro cmocoba sBiasgercd
‘B03MOXKHOCTL OTKa3a OJIOKHPYEMBIX CTyHeHeH 3aliMTH, ec/H
mexaydasaomy K3 B On0KHpyeMOH 30He IpelLIecTBOBAJO
onnodasuoe K3, sanycrusmiee 6jJ0KHpOBKY. OAHAKO 3TOT OT-
Ka3 He TPHBOAHT K HECEJeKTHBHOMY JeHCTBHIO 3alllHT, Tax
Kak OJIOKHDOBKA 3alllUTH, crosmielf Ommxe k MecTy K3, 3a-
[IyCTHTCH TOXKE€ H TOMKE€ BHIBeIEeT U3 HOelicTBuA CBOH OJIOKH-
pyeMble CTYNMCHH.

BosBpar GJOKHDPOBKH IIPH OTK/IIOUCHHH BHIKJIIOUATElNs Ola-
ceH Tem, 4TO B luKJe HeycmewHoro AITB Moxer He mpousoii-
TH IIOBTOPHOTO 3amycka OJOKHpOBKM npu Tpexdasnom K3
(nanpumep, BKJIOUEHME Ha 3aKOPOTKy). CilencTeueM aABAAET-
ca mosmbif otkas [3. TToaTomy Tako# cnoco6 HMeeT OrpaHi-
JCHHOE NpPHMEHEHHE.

Bosspar GJOKHPOBKH TO HANPSKEHHIO IPH TpexdasHbix
K3 majsouyBcTBHTeseH: 6JOKMPOBKA BO3BpAlldeTCsl IPH CpPaBs-
puTenapHo G6nu3kux K3. [ToatoMy npHMeHeHHe 3TOTO cnocoba
TaKXe OTpaHHyeHo.

7. HUcnonrsoBanue B T3HIT Gnokupyromero PM  umeer
tBoM ocobGerHOCTH. Bo-mepBLIX, OUEBHAHO, CTYHNEHb 3alUHTHl
fe3 BBHIAEPXKKH BPEMEHH .He/b3s BBINOJHATH ¢ OJOKHPYIOIIHM
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PM: nmpu K3 «3a cnunoii» PM moxer me ycneth cpaboTaTe
U He ycrneTb 3a0/J0KHpOBaTh 3Ty CTyNeHb. BO-BTOpHIX, CTy-
neHn ¢ OJorupyromuM PM moryt ocraBarhcst M [OA paspe-
warwpomum PM, xoropoe B npeznenax CBoell YyBCTBHTENbHOCTH
Ay6aupyer pabory GJokupytouiero PM u ero mostoputess.

FfmasasrTopas

TEXHHUUYECKOE OBCNYXUBAHME

13. HOPMATHBHBIA OBBbEM TEXHUUYECKOFO OBCIYXXMBAHUS

Buapl H 006beM IIAHOBOTO TEXHHUECKOTO OOCAYKHBAHUSE
(TO) paccmarpuBaembix naHejieii onpenenedsl B [14]. Pe-
syapTatel TO 3aHOCATCS B HPOTOKOJ YCTAHOBJEHHOH B COOT-
seTcTBHH ¢ [15] dopme. IloaroroBka paGouero mecra m Io-
nycK K paboTe ocyulecTBASIOTCS B coorBercTBHu ¢ | 16]. Ilpu-
MEpPHBI KOMILIEKT HHCTDYMEHTa H H3MEPUTEJIbHEX NMpHOOPOB
IPHBENEH B IPHJIOK. 5.

Jlo/:KHEL GBEITH BEIOJHEHB BCE DPEKOHCTPYKIIMH, Tpebye-
MBI JUDEKTHBHBIMH MaTepHaiaMu, B JaCTHOCTH:

pesepBHbie pasMBIKawliue KoHTakte KLI1.7-AKBI w
KL3.3-AKBI, coenunennsle B mapasjenb (cM. puc. 17), uc-
NOAb3YIOTCA AJI CHIHANH3ALHK HCYE3HOBEHHS IIOCTOSIHHOTO
HanpsaXKeHHd Ha MaHeIu WA I/ CHTHAJU3alHH HeHCIpaBHO-
cTH GJOKMPOBKM NpPH KauaHusax [17]; Ha naneasx DI13-1636m
Takasi PEKOHCTDPYKIHS BEITOJHAETCS TOJLKO [JJs pelleHdd
BTODOH 3ajaul, TaK KaK 00 HCUE3HOBEHWH HAaNpSIKeHHs Ha
J1000M M3 KOMILIEKCOB CHIHAJHU3UDPYET peje KOHTPOJs 6J0KOR
nutauusg KLS-AKZ2 n KL5-AK?2,

pexoncrpyupyercst KPB-12 [10, c. 78];

B cooTBeTcTBUU ¢ ykaszanueM LIAY E2C CCCP B nanensix
CTaporo THIA MapasielbHo 06MOTKaM pejie BPeMeHH M pefe
YCKODEHHs! IJIsi NOBLILIEHUS HAJEXKHOCTH BMECTO OJHOIG yCTa-
HaBJIUBAIOTCA IO ABa JHOJA, BKJIIUEHHBIX TOCJTEN0BATENbHO.

Pene 6soxos nutanus KLS-AKZ2 w KL5-AK2 (cm. puc. 9)
HUMeIOT HU3KHi Ko3(dunnent Bo3spara. [losTomy B cooTBeTCT-
BuH ¢ [19] nocnenoBaTenpHO ¢ OOMOTKaMH pefe  JIOJKHBI
OBITh BK/AIOUEHH aBa crabuautpona JI814B wnau [1814T,
a pesuctopel R30-AKZ2 u R9-AK2 nonbuparorca B mpefenax
1—1,5 xOm.

Ha naneansx Beimycka 1980—1983 rr. Heo6XOAHUMO ROI-
KJIOUNTh 3alIuTHEIEe quoant VD6, VD7 xBxoay HU uenocpes-
cTBeHHO Ha mate HU.
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B cBa3u ¢ TeM uTO noJgynporoanHkKoBee HM wmoryr BBIXO-
JHTh H3 CTPOs, NpHYEM Tak, 4To BrIxoAHOoe pesne HM okasmbl-
Baercs B cpaGOTaHHOM COCTOSIHHH, HeOOXOAHMO BHIIOJHHTb
CHTHAJIH3ALHIO TIOJIOXKEHHS 3THX peJie ¢ HCIOJIb30BAaHHEM KOH-
takToB KLI1.1 6aoka KZ2 xommnaekra AKZI w KLI1.2 6aoka
KZ2 xomniekra AKZ2. DT0 BO3MOMKHO, €CIH HMEIOT MeCTo
ciefyiollie yCIOBHS:

yHOMAHYTHle KOHTAKThl HE HCIOJb3YIOTCA B JADYFHX CXe-
Max (mampumep, BUDB);

naHelb MCHOJb3YeTCH KaK OWH KOMIUIEKC (B KauecTBe
pesepBHOH);

obecneyuBaeTcs uyBCTBHTENbHOCTh OJIOKMPOBKH IpH Kaua-
uuax npu K3 B xonne 3omm peficrsus III crynmenn;

He HCmoJb3yloTcss KoHTakTel KL1.8, KL3.4-AKBI B apy-
[HX CXeMax.

Jnst a1ofi uenw nyck pene BpeMenn KT3-AK2 111 crynenu
J3 ocywectBasiercss xouraktom KL1.2 6aoka KZ2 xoMmjiex-
ta AKZI, a wouwrakr KLI.1 storo GioKa 0CBOGOKIAeTcs.
YcranaBnuBaercs mepeMeruka 162-163-X, u cHEUMalOTCs mepe-
MblUKkH 160-161-162-X, 163-164-X (cM. puc. 16 u 17). Ha
puc. 17 ykasaHHas pPEKOHCTPYKIMS BBIIEJeHa: CHHMaeMBe
LIEeNH OTMeuUeHH KpecTHKaMH, MOHTHpyeMble — Toukamu. CBo-
601HBIE KOHTaKTH BHIXOAHBIX pene HU noapkniiouaroTcs uepes
sampikawiune xkoutaktsl KL1.8-AKB! u KL3.4-AKBI B uens
obmorku pene KL7-AKZ2 (cHaTw nepeMHYKH 68-69-X,
165-92-X, cusitel nposoxa 160-X—8-AKZ1—31-AK2, ycranos-
Jenn  nepembluku 28-83-X, 28-AKBI1 —62-AKZ2 — 8-AKZ1I,
64-36-AKZ2, 160-X—31-AK2, ucno/nb30BaHb YCTaHOBJIEHHbIE
nepemMeiuka [64-165-70-71-X). Tlpu atoM JONMyCTHMO BKJIOYE-
uue 6Gaoka mutamus HMW (UG2) nmoMuMO  KOHTaKTa
KL7.1-AKZ2.

Peromenayercst [/ CHTHAJAH3aUBH O HOJHOM MHCUE3HOBE-
HHH NepeMeHHOT0 HampsiXKEeHHS ¢ HaHeIW HOAKIIUYHTL Iapal-
JeJbHO 3aMbikamonieMy KoHTakty KL7.2 kommiaekra AKZ2
(cm. puc. 19) pasMbIKawIMH KOHTAKT OOLIYHO HE HCIOJb-
syemoro pee KVI (KPB-126) u KV2 (KPbB-125) kommiek-
ta AKBI (cMm. § 5).

BHyTpeunuii ocMOTp M PeryJHPOBKY annapartyphl cleiyer
NpoBOAUTL B coorBercTBuu ¢ [12, 19—23]. Has mpenotspa-
wenHs Buxona w3 crpod HM pekomenayerca mepen cuaTheM
NJ1aThl ¢ MaHeJ N NPEABAPHTENBbHO OTKJIIOUHTb LENH ONEepaTHB-
HOTO HanpsXKeHHs, NePeMeHHOr0 TOKa M HaNDSIKeHHd, He Io-
mMemaTh maatel HM B6ausu TokoBeaymux uacted. Cienyer
NPOBEPUTh KAuecTBO MaeK MeuaTHBIX miaT. Ilpu nafike Muk-
pocxeM HeoGXOLHMO HCHOJb30BaTh NasIbHHK Ha HalpsXKeHHe
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ge Oosee 36 B momHocThio o 60 Br, Bpems kacanusa nasiib-
HHKA K BBIBOJaM MHKDOCXeMBl HeoOXOJHMO OrFpPaHHUYHTh JI0
1—2 c. OcoGoe BHUMaHHe cjenyer o6paTuTh Ha obecneueHue
«MOCTAUIEH» PETyJHPOBKH KOHTakToB pene KLI-AKZ2 B ue-
nax mnepekarouenus ycraBok PC. Bumecre ¢ 1em «mocTsmasy
perynupoBKa Kuontakta KLI.1 B Joruveckoit cxeme 3 He-
JONyCTHMa: IPM BO3BpaTe peje 32MbIKAMUIHI KOHTAaKT H0J-
JKeH Da3MblKaTbCs paHbIle, YeM DPA3MBIKAIOTCS 3aMBIKAIOLIHE
KOHTAKTHl B LIENAX NEPEKJIIOUEHHS] yCTaBOK.

Ilpr pas6opke kommiektoB AKZI, AKZ2 uenecooGpaszo
fIpoMapKHpOBaTh Bce cHEMaemble 0j0ku PC, chemubie miarts
7 MDP. MapkupoBka HOMOXKET YCTAaHOBHTL BCe CHEMHBIE
5J€MEHTBl Ha CBO€ MeCTO, 4TOOH cayualiHoe H3MeHeHHe Xa-
PAKTEPUCTHK y3Ja HEe BEI3BaJO COMHEHHH y mepcoHasa.

B npomecce Mexanuueckofi pPeBH3MH YJOGHO BBEIIOJHHTH
UpH Hajajke paA omepalHUi IO3JeMEHTHOH NPOBEPKH, H3JMO-
KEHHOH B cJeiyIolleM naparpadge.

‘4, MODNEMEHTHAS NMPOBEPKA OTAEJIbHbLIX Y3J10B

HenecoobpasHocTh BHIIOMHEHHS TaKO{ HPOBEPKH 10 Ha-
qaja CHATHS OCHOBHEIX SJEKTPHUECKHX XapaKTEPHCTHK O0Ob-
SCHACTCA, ¢ OLHOH CTOPOHBI, TeM, UTO OOGJerdeHbl AOCTYI K
MpOBepsieMBbIM 3JIeMEHTaM U HX DPEryJHpOBKe, ¢ ApYroi cro-
DOHBI, IS NPOb2PKH 3THX 3JIEMEHTOB He TpebyeTcst mojaBaTh
Ha NaHeJab TOKH W HaNpsXKeHHd.

Ilporepka ¢uABTPCB BHICUIMX TapMOHHK IIPOU3BOAUTCSH
NS OIpeleJeHHs Pe3VHaHCHOH yacToTw HacTpolikd, Ilpum
OTKJIOHEHHH ee 0Go.uce yeM Ha 5% or 3azaHHOll caexgyer
IIPOM3BECTH PEryJHPOBKY OHALTPA ¢ NOMOLIBIO H3MCHEHHS
BO3YIIHOrO 3a30pa MarHuTonpoBona japocceas. [lpm npo-
BEepKe NOJAeTCs HANpsKeHHe Ha HCKJIIOYCHHBIH H3 CXEMH
{HUILTP OT TeHEepaTopa 3BYKOBHIX YacTOT ¢ BHIXOAHOH MOuI-
HOCTBIO He MeHee 2 Br. Uacrora nactpoiiku ¢uabTpa ompe-
IeJgeTcs] N0 MakKCHMYyMy TOKa uepe3 ¢u/ipTp-IIYHT W NO MU-
HHMYMY TOKa uepe3 (uJbTp-IpoOKy. MeToiHKa NPOBEPKH
cBefieHa B TabJa. 2.

Iporepka moJApPU30BAHHBIX pelie BKJAuaer B cebs Hpo-
BEDKY pEry/JHPOBKH, H30JAUMH, TOKOB cpabaTHiBaHHA H BO3-
Bpara.

MeXKOHTaKTHH 3a30p jgonxen cocrapaste 0,4—0,5 MM,
YTO HpOBepsieTcs LIyNOM HJ/IH, B KpaiHeM cjyuae, CI0XKEHHBIM
BYeTBEpO Je3BueM OesomacHo#l GpurBH. JloJkeH mpocMaTpu-
BATBhCS 3a30p MEXK/JY XBOCTOBHKOM SIKOPS H NPaBOH MOJIOCHOH
Hakaaako#. [Ipu ycTaHOBKe SiKOps B IpaBOe MOJOXKEHHe NOJ-
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Ta6aupa 2

sa |52 ©
S s Touxu noparaw0ue- Em
Komniekr g'a:;g §§ Ycnosus His reneﬁ)a'rop?a gg
Ome m S ol
AKB1 L1—C41250 CHsiTa HakJaanxa AK Bl —3zaxu- | 15—30
(KPB-125) npo6ka nepekJoyarTess or- | Mel 29-37
(cm. puc. 10, a) BOJIOB_TpaHC(hopma-
Topa TL/
AKBI L1—C4 250 CHsiTa HakJajKa Saxum 8 5—10
(KPB-126) WyHT XBl (6-8) X Bl—suBoj
(eM. puc. 11, @) 204
L2—C61 100 CusiTa Haknaika Saxum 6 5—10
IYHT XB3 XB4—zampM a
XB3
AKZI Li—C4|100 Cusira nnara HY BriBogbs KOH- 30
(cm. pac. 5) | mpoGra Xgﬁma Hakdagka | mencaropa C4
3
AKZ2 LI—C4| 100 To xe To xe 30
(cM. puc. 4) | mpobka

JKeH MPOCMAaTPHUBATLCS 3230p MEXKJIY XBOCTOBHKOM SIKOPH H
JI€BOHl NOJIOCHON HakJAaAkod. IIpH HEKOTOPOM OIbITE MOXKHG
IPOCMOTPETh Hepe3 JYIY YHCTOTY 3a30pa MEeXKAY NOCTOAHHBIM
MargiTOM H JemecTKaMH fiKkops. YUHcroTa 3TOro sasopa 0064-
3areqbHO npoBepsieTcsi MeraommerpoM 500 B, moak/ioueHHHM
MEXKAY MAarHHTONPOBOJOM H TNOJABHKHBIM KOHTAaKTOM pele,
DTHM Ke NPOBEpPAETCS CONPOTUBJICHHE H3OJALHH H3OJALHOH-
HEX BTYJOK fkopsi. IIpoBepsiercs CONPOTHBJICHHE H3OJIALHH
MexJy OoOMOTKaMH M KOHTakTaMu pejne. B ofoux caydasax
CONPOTHUBJEHNE H30AAIHH A0JKHO OBITh He MeHee 100 MOwm.
ITposepserca xon akopd. OH nOJAXKeH OBITH JIEFKHM, BO3-
BpaT — YETKUM.

[IposepKy TOKOB cpaGaThiBaHHS U Bo3BpaTa penae ynob-
Hee TNPOBOJHUTL B IOJHON cXeMe TOroO yCTpPOHCTBA, B KOTOPOM
OHH YCT&HOBJEHH], XOTSl BO3MOXKHO IpeABapHUTEJbHO MpPOBe-
PHUTH 3TK BEJIWUHHH JUG0 B MOAXOAAIIEM HCHBITATEALHOM YCT-
poiicTBe, JH6O B OJHOM H3 YCTPOHCTB IMaHENH, HANpHMED
B GJOKHPOBKE MpPH HEHCNIPABHOCTAX B LENAX HANPAKECHUS
(mOCKOMIbKY Bce pese NaHeJH MMEOT OAHH OOMOTOYHbIE AaH-
Hble ¥ CXeMEl BKJIOUEHHs Bcex penae, kpome KAI B kommiek-
Te KPB-126, Toxxe oamHaxoBH). TOK cpabaTmBanus pene
JOJIKeH HaxXoAuThes B mpepenax 1,7—1,9 MA, xosdduument
Bo3BpaTa — He MeHee 0,45 (HO M He cJMINKOM BhIcOK). Iipn
nojaue TOKa B peJe cpafaTkiBaHHe AOJKHO OBITb UETKHM,
Ge3 «miaaBaHHs» W BuGpamuii, BO3BpaT — TOXke. Bubpanuio
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Ay4lle BUAHO NpW NOLAHHOM HA KOHTAKThl MOCTOSHHOM Ha-
pPSKEHHH H3 JIOTHUCCKOH cXeMbl, B KOTODOii OHM HCIOJbL3Y-
ioTest. CHABHO paspery/MpoBaHHbIC WM BHOBb YCTaHaBJ/IHBae-
Mble peJie HEOOXOAHMO OTDEryJaHpOBaTh B COOTBETCTBHH C pe-
KoMeHanusaMu [24].

[Iposepka MIP TakKe NPOBOAMTCA HAMHOTO OpoOlLE
B Impouecce M03jJeMeHTHOH npoBepkH. OJHAKO TpajHUHOHHO
»Ta mpoBepka omucaHa BMmecTe ¢ nposepkoil PC (cm. § 17).

15. MIPOBEPKA COCTOSIHMA M3ONALMH

[Tpu mananke mpoBepka MPOBOJUTCA B [Ba 3Tama: Inep-
BBl — cpa3y [oc/ie MEXaHHYeCKOH PEBH3HH H MO03JeMEHTHOI
IPOBEPKHM M BTOPOH, B IIOJIHOH CXeMe, — II0C/e OKOHYAHHHA
[POBEPKH 3/JEKTPHUECKHX XapakTepucTuk. IIpu ocrajapHBIX
sugax TO BHNOJHAETCS TOJBKO BTOPOH 3Tall IPOBEPKH.

Ha nepsom »Tame H3MepsieTCs CONPOTHBJEHHE H30JALHH
OTHeJbHLIX YCTPOHCTB Ha 3eMJII0 B MexAy coboil. Bee ycrponct-
Ba naneju COOHpAIOTCS, HO BO H30€rKaHue MOBPEXRAEHHS MO-
JYTIPOBOJHUKOBHX IpHOopoB, MOP u mo/isfpH30BaHHBIX pese
BCE MepeudCJAeHHBE 91eMEHTE B cXxeMy He Berabasiorcs. O0b-
eAUHAIOTCA IIOJIOCH IJIIOC M MUHYC JIOPHYECKOH 4acTH 3alli-
tH. Paspenunsorca (asHble NPOBOAa CXeMbl TOKOBBIX Lemeil,
meraommerpom 1000 B mpoBepsieTcs M3oaamuA Kaxa0# (asst
Ha 3eMJI0 U Mexky coboii. DTHM NPOBEPsIeTCcs H3OJASIHA MeX-
1y nepBuuHBIMH 0oOMOTKaMu TpaHcpeakropos PC, TT koMi-
nekta 6iaokupoBkn npu kasauusx, TTO u ap. Ilposepsiercs
H30JISILHS BTOPUYHBIX OGMOTOK TPAHCPEaKTOPOB H TpaHc(op-
maropos PC, TT G/JIOKHDOBKH IPH KauaHMsX H HPOUYMX LeneH
Ha 3eMJIo.

3areM TOXKOBHE HENH OOBEAHHAITCI H MEraoMMeTpoM
1000 B npousBoauTC NPOBEPKA H3OJISLHK MEXJAy TOKOBBHIMH
LeNsiMA H BTOPHYHBIMH oOMoTkaMu TpaHcpeakropos PC, TT
GnokupoBku npu Kauauax, TTO. AHaIOTHYHO NPOU3BOAHTCH
NpoBepKa H3OJISALHH MEXKAYy LENsiMyi HaNpSKEeHHS W BTOPHY-
HbeiMi o6MotkamMu TpaHchopmaTopoB PC, OJIOKHPOBOK IpU
KayaHnuax H IpH HEHCIHPABHOCTAX B IUENAX HaNpsiKEeHHs.

ITpousBoAMTCH TNpOBEpPKa H30JSLMH OTAJbHBIX DYl
JJEKTPHUCCKY He CBA3aHHBIX Hemedl (uemed ToKa, Hampske-
HWs, OMEPATHBHHIX, OTKaAouenust, YPOB, curnamusanuu) Ha
3eMJII0 M MeXay co60i MeraoMMeTpoM 2500 B.

Ha BropoM 3Tame B NOJHOCTbIO COGPaHHON cxeMe NaHeqH
H3OJISINMs BCEX BHINIENEPEUHCJICHHBIX TPYII HCHBITBIBAETCS
MepeMeHHEM CHHYCOMJaJbHEIM HanpsukenneM |l kB oTHoCH-
TeNbHO 3eMJH B Teuenue 1| MuH. JJO ¥ mOCHe HCOBTAHUS HU3-
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MepsIeTCsi CONPOTHBJEHHE H30JALHH. Pe3yabTaTsl H3MepEeHHH
N0 W TOC/ae HCIBITaHWs He JOJIKHBl 3aMETHO DacXogHThCd.
HcnblTanve H M3MepeHHS JAOJVIXKHBE NPOBOAUTHLCS NIPH 3aKpHI-
THIX KOXKyXax pene u ycrpoiicts. Ilpu npounx suaax TO mo-
nycKaeTcs HCIHITAaHHe H30JLUHM NEePEMEHHBIM HamNpsiiKCHHEM
3aMEHATb NPOBEPKOH M30JsLUHH Meraommerpom 2500 B.

16. MPOBEPKA CXEMbl NOCTOAHHOTO TOKA M EE OTAEJIbHBIX
3JIEMEHTOB

ITepen npoBepKOH MOJXKHH OBITh YCTAHOBJEHH Bce He0O-
XOIVMBbIE TIePEeMBIYKH W AOJXKHO OHIThH HOJBEJIEHO HOCTOsHHOE
HanpsKEHHe CTPOro ONpele/eHHOH HOJSPHOCTH, HHAue B Ia-
venasax Tuna III3-1636nm MoxHO NOBpeAUTh CTaOHJIUTPOHEBE
koMmmiiekta AKZ2, a B nanensx tuna JI[3-1636m He OyayT
paboraTh OJIOKH IHTaHHH.

IIpoeepky manenu tuna DI13-1636n ciaenyer HauaTh ¢ IIPo-
BEPKH CTabH/IH3aTOpa HaNpsxKeHusd. Peryaunpyemoe onepaTHB-
HO€ HanpsKEeHHe NOAAeTCH Ha BXOJ NaHe H, H nH3MepAercd
HANpsizKeHHe Ha BHXOJE CcTabwiausaTopa NOPH HaNpPAXKCHHAX
Ha BxoZe 0,5—1,1 nmomuHaabuoro, Ilpu 3TOM onpegpesasercs
nopor cTafuaM3anuu, T. €. TO 3HaueHHe BXOMHOTO HalpsikKe-
HHSI, IPH KOTOPOM II€PECTAaeT pacTH BHIXOAHOE HalpskKeHHe.
Hauunaa ¢ nopora crabunusaiuu BmjaoTh 1o 1,1 HOMHBA/b-
HOTO HaNpsiKeHHs Ha BXOJe CTaOH/IH3HDOBAHHOE HalpAXKeHHe
He JOJIKHO 3HAUHTENLHO H3MEHSTHCS H JOJKHO HaXOAHMThCA
B mpenenax 85—120 B. Ilpu BxoaHom nanpsixennu 0,8 Ho-
MHHAJBHOIO MpPOBEpSieTcs pacupefeseHre HANPAXKEHHA MEX-
Xy CTaCHAMTPOHAMH: Ha KaXKAO0M CTaOHJIMTPOHE HaIpsXKEHHE
J0IXHO GuTh B npeaenax 28—37 B. Ilpo6uthifi crabuiunrpon
JOJKeH OhTh cpasy 3aMeHeH, HHaue BO3MOXeH NpoOoi ocTas-
IHXcs B pabore cTaGHJIMTPOHOB, a CXeMa, NOAK/IIOUEHHAsS
K IOHMXKEHHOMY C¢TabH/IM3HPOBAHHOMY HaNpAXKeHHI0, OKa-
&KeTcs HepaboToCHOCOGHOM.

[IpoBepky Joruyeckoii uactu nanenu IDII3-1636m crenyer
HayaTh, C NPOBEPKH BKJIOUEHHs] 6J0KOB NHTaHus H paboro-
cnocobuoctn HU, onucannofi B § 17.

[IpoBepky NpPOMEXKYTOUHHIX, YKa3aTeJbHHIX peje M peie
BpEMEHM cJelyeT NpOM3BOLUTH B COOTBETCTBHHM ¢ [22, 23].
Hanpsizkenue cpaGaTBHIBaHUSI H BO3Bpara NPOMENXYTOYHBIX
peJie TPOBEPSIETCST BMECTE C IIOCJAEH0BATEJNbHO BKJIOUEHHBIMA
06MOTKaMy YKa3aTeJbHHIX DpeJe; IIPH 3TOM DEery/JupoBka Io-
CJAEJHHX OLEHMBAETCS TAKKEe MO HANpSXKEHHIO cpabaThiBaHHS.
Hanpsaxenne cpabaTeiBaHUs peje BPEMEHH, NPOMEXYTOUHBIX
H BKJIIOUEHHHX TOCJEe0OBaTeNbHO C HUMH YKa3aTeJbHLIX pene
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§:ﬂi0Jle>é<;; ;J?:B;;I;:;; 70% HOMMHaMBLHOTO HanpsKeHus ma-

BKmo,quHHX " CTaﬁl/IJ}IIHX pese ne ykasano unoe. s pere,

AKZ? wowmaa CTa0 H;ISI/IPOBaHHoe Hanpsi:KeHHe KOMILJIeKTa
) npsixkennem cuyurtaercs 100 B.

Hanpsenue Bo3Bpata mpoMexyTouHbIX peje U pese Bpe-
MEHH He JNOJNXKHO OHTb HUXKe 3—59% HOMHHAIBHOIO Hamps-
JKeHHd NaHeqH,

B npouecce BhilIeONHCaHHON MPOBEPKH cieayeTr H3MEPHUTh
HEKOTOpble, Hanbo/see BaXKHBE BpeMeHa cpabaTbiBaHUA M
BO3BpaTa OTHEJNbHBIX pefe, BAUAIIINE HA HACTPONKY 3allUThl
B LIeJIOM, Hanpumep BpeMsi Bo3spata pene KLI-AKZ2 unu
BpeMs! BBOJAa B pabotry GaoKHpyeMHbX cTyneredl JI3. Bpemena
H3MEDPSAIOTCA B [IOJAHOH cXeMme NMaHeNH IPH HOMHHAJALHOM Ha-
npsizkeund. Hasa wuaMepeHus BpemeHu Bosspatra KLI-AKBI
HEOOXOAUM MHJAJHCEKYHAOMEP, [JfA OCTaJbHBIX H3MEpeHHH
IOCTAaTOYHO 3JeKTpocekyHaomepa tunma [IB-53. B ycrtpofict-
Bax ¥I13-2, ¥-5053 cexkyHmoMep TmOAKIIOUEH K HCTOUHHKY
NUTaHUsT Yepe3 pasfeluTe]bHBIl TpaHcopmaTop, nO3ITOMY
RONMyCTHMO OOGbequHeHHe B OJHOH TOYKe lenel, ynpapasio-
HIMX CEKYHIOMEPOM, U OCTaJbHHIX Lenell JIOTHYeCKOl CXeMbl.
PeryaupyeMoe nanpsKenue MoJaeTcss MHHYCOM HOCTOSIHHO Ha
MHHYCOBBIfl 3a3KHM I[aHeJH, a IJOCOM — NOOYEPENHO B 3a-
JAaHHLIE TOUKH cXeMBl. YTOOBI MyCKa/ iCh TOJNBKO HCILITyeMBlE
pelie, BPEMEHHO CHHMAlTCA HEKOTOphle IIepeMbIYKH I1aHEeNH.
Bpemena cpafaTeiBaHHS BHIXOAHBIX peJ€ H OTHAEIbHBLIX CTY-
[MeHeH 3alUTH H3MEPSIIOTCS IIPH KOMILIEKCHOH INIPOBEpKe.

Pene komnnekra AKZ2

1. Peae npomescyrournoe KLI. PaGouass o6MOTKa.
Cusiter mepembluru 22-24-26-AKZ2, 37-38-X; 33-35-87-AKZ2,
pasomMkayTa Hakgaazka SXI. Ilmwoc momaerca ma 24-AKZ2.
Cekynnomep ynpaBJasieTcst KOHTakToM KL /.2, BHBEIEHHHIM HA
3axuMbl 33-37-AKZ2. BpeMms BO3BpaTa peryJjupyercs B mpe-
neaax 0,1—0,15 c.

Yaepxusamwmas o6MoTrka CHATH Te ke nepe-
MBIYKH. YcTaHOBJAeHa nepeMpryka 30-32-AKZ2. Vicnonwsylorcst
JBa HCTOUHHKA ONEPATHBHOTO HamnpsiykeHHs, [TepBulil moaxmiio-
qyaeTcs, KakK ONHCARO BBILIE, CO CHATHEM YKa3aHHBIX HEpPEMHEI-
Y€K, BTOPOH NoAkJuaercs IIOCOM K BoBony 20 peae KLI,
a MHHYCOM — K ofieMy MuHycy mnanead. Peine KLI sacras-
JA10T ¢paboTaTh KPaTKOBPEeMEHHOH TMOZAauell HANPAXKEHHS Ha
pabouyio 0OMOTKY NPH NOJAAaHHOM HanpSIXKEHUH HA YIEepIKHBE-
omyio. Hanpsikenne Ha yaepxuBawlied 0GMOTKE CHHKAIKOT
Io Bo3BpaTta peje. HanpsukeHnne Bo3BpaTa He AOJMXKHO IPEBHI-
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matb 60% Ugen. 10 5TOH Xe cXeMe HmpPOU3BOLUTCS NPOBEPKa
OJIHOIIOJISIPHEIX BbIBOJOB 06MoTOK., Ha pabouyio u yaepxuBa-
I0L[yl0 OOMOTKH HOAAIOT HOMHHAJbHOE HaMpPsIKeHHE, 3aTeM
Ha paGouefi oOMOTKe HallpsKeHHE YCTAaHaBJIUBAlOT HUXKE Ha-
npsikeHHs Bo3Bpara. IlposepsoT HanpsKeHHe yIepKHBAHUS
[0 yAepikuBalollell 06MOTKe, KOTOpoe NOJXKHO OBIThL MEHbLIe,
ueM B NpeIBIAYIIEM Caydae,

2. Peae npomescyrounce KL2. Ilepeknouarenp SACH
ycTaHoBJeH B mogoxkenue P. Ilnroc mopaercs na 49-AKZ2.

3. Peae npomesicyrounoe KL3. YcraHOBJAE€HaA NEpEeMbIYKa
30-32-AKZ2. Tlmioc nopaetcst Ha BhBox 20 peme KLI.

4. Pease npomescyrounoe KL4 u pesae yKrasarespHole
KHI1—KH5. Cuarsl nepembiuku 27-23-25-AKZ2, 85-87-AKZ2,
45-46-X wu 49-50-X, pasoMrHyta Hakaaaka SXI. Iltioc mo-
Jaercss HOOYepelIHO Ha IJIOCOBHle BEIBOABI OOMOTOK pede
KHI1—KH5. VsmepsaioTcss Hanpsixkenne cpabaThiBaHUS pede
KL4 yepe3 kaxoe yKasaTeanHOe peje (Hau yepes auon VDI5)
U HanpsxKeHusi cpabaTeiBaHusa nociaennux. [Ipu nposepxe pe-
jge KL4 uepes pese KHI crenyer nposoxnib u3oJupyouledl
NJacTHHKOH pasMbIKawmuai koHTakt KL4.2. Hanpsxenue
cpabarwBanusa peiae KL4 w KHI—KHS He HONXKHO IPEBRH-
mate 609% Uwow. [IpoBepseTcs HampsiKEHHE YIEPIKAHHUS pese
KL4 qepes pesucrop R4I. [as 3rtoro IiWC Iopaercs Ha
37-AKZ2 npu Tex XKe CHATHIX nepeMeiukax. Pese KL4 cpaba-

TBIBAIOT BpyuHylo. Hanpsskenue ynepxKaHHs HOJKHO ObITh
He meHee 45% Ugon.
5. Peae npomexyrounoe KL5H.,  CHATa mepeMbluKa

15-17-AKZ2. Pene KLI—AKBI1 3aknuHeHo B cpafoTaHHOM
cocroauun. [latoc nogaercsa na 15-AKZ2.

6. Pese npomexcyrounoe KL6.  CHATH  nepeMBIUKH
61-63-AKZ2, 41-42-X. Pasomknyra maknajgka SX2. Ilrmoc no-
naerca na 3I1-AKZ2. CekyHioMmep yIpaBJ/sfercs KOHTAKTOM
KL6.3, BkAIOUEHHHIM MeXKIy 3axkKuMoM 63-AKZ2 n nuirocoBHM
BEIBOZOM o6MOTKH pese KFH5. Bpems BosBpara pery.aupyer-
ca B npegenax 0,3—0,5 c.

7. Peae npomescyrounoe KL7, wneonosan aamna HLI.
Vcranosnena mepeMmbiuka 34-36-AKZ2. Ilnroc nogaercs Ha 3a-
KuM 36-AKZ2. HanpsixkeHne 3axKUranust JaMibl — He GoJiee
0,8 Uson-

8. Pese npomescyrounoe KLE (cum. puc. 9). Ha pene
KZ1—KZ3 gommnekra AKZ2 unspneuens miatel HU. [Tanean
obGectouena. Ilawc HCIBITATENLHONO YCTPOHCTBA NOZaeTcs Ha
79-AKZ2, vunyc —Ha 73-AKZ2 (BBIIPAMHTEIBHBIE MOCTHE
VS3, VS4 zameptet o6paTtHeiM HanpsixkeHueM). Hanpaxerue
cpabarmBanng 26—27 B, ko3>d¢uument BosBpaTa — HE HH-
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xe 08. C stoft measto pesucrop R30-AKZ2 monbupaercs
B npenenax 1—1,6 kOm. Cuenyer ocreperaThcsi NmOAAaud OT
UCHBEITaTeJbHON YCTAaHOBKM HalpsiKeHnd, 6Goasiuero 30 B,

9. Peae npomescyrounoe KL1 6 Gioxe KZ2 xomnaexra
AKZ2 (cm. puc. 8). Mspaeuensr minatet HU. Hanpsaxedne ot
HCHBITATEJNBLHOIO YCTPOHCTBA NOAA2€TCs Ha BHIBOAB [—2 06-
moTEH pede. Hanpsxenne cpabaThiBanus — He Gosee 14,4 B.
CM. npejocTepexeHne K 1. 8.

10. Pene spemenu KTI. Cuarol npembruku 15-17-19-AKZ2.
[Tmoc nonaercs Ha I7-AKZ2. Bpemsa cpabaTthiBanusa BLICTaB-
TsI€TCS NPH KOMIJIEKCHOH mpoBepke 3.

11. Peae spemenu KT2. [lnwoc nmopaerca Ha 29-AKZ2.
Bpemsi cpabaTeiBaHust BBLICTaBJASETCH NPH KOMILIEKCHOH TIpO-
sepke T3HII.

Pene komnnekta AKZ1

12. Peae npomesmcyrournoe KLI 8 6aoke KZ2 xomniexkra
AKZI (cm. puc. 8). IlpoBepsercs amasoruuno m. 9.

Pene komnnexkta AKBI

13. Peae npomescyrounvie KLI1, KL2. OTKJIOUeH TPOBOI
or 24-AKBI B cxemy naneiu. Pene KAI (KVI) ussreueno
u3 ko.a104KH. CHATa nepeMuiuka 43-44-X, OTK/IIOUEH IPOBOL OT
saxkuma 7-AKBI. Tlmoc nonaercs: na 24-AKB1. Hanpsixenue
cpabaTRIBaHHS M3MEpSETCs IPH OTHYLIEHHOM sikope pese KLS,
HalpsiXkK€HHe BO3BpaTa — Npu cpabortanHoM pesae KL3. Ilpu
H3MEDEHHH BPEMEHH BO3BPAaTa HCIOJIb3YeTCS MHJIHCEKYHIO-
Mep, OYCKOBOH KJIIOU KOTOPOIO BKJIOUEH BMECTO KOHTAaKTa
KAl.1 (KV1.1): 24-AKB1 — BuBon 4 koHtakta KLI.1. Pene
KLS saknunnuBaercs B cpaGotanHoMm mnoJgoxenud. OcTaHOB
MHJAJHCEKYHAOMEepa Hpou3BoauTcs KoHTakToM KLI.4, BHBe-
JeHHBIM Ha 3axuMel 5-7-AKBI1. Bpems Bo3BpaTa pene He
I10JIKHO NIpeBHLAaTs 8 Mc, BpeMs cpabaThHBaHHA He HOPMH-
pyeTcs.

14. Pene npomencyrournoe KL3. CHATH Te XKe mnepeMbIUKH
u nposoza. Ilnioc nonaercs wa 24-AKBI. Tlpu mpoBepke Ha-
npsikeHus: cpabaTeiBaHUs W Bo3Bpata peae KLI, KL2 sakau-
HHBaloTcs B cpaGoraHHOM cocTosiHuy. CeKyHIOMep yIpaBJsi-
ercad koHtaktom KLI.4 awamsormuno m. 13. Mamepsiercs Bpe-
Msi BBoZa B pabory O6JokupyeMmeix crynene#r I3 (cymma
BpeMeHu Bo3Bpata pese KL3 u Bpemenu cpabaThiBaHUS pele
KLI), nas uero B noJgHo#l cxeMe AKBI npu HOMHHAJBHOM
HanpsizkeHnn Ha 24-30-AKBI BpyuHyI0 KPaTKOBpPEMEHHO cpa-
SarnBatoT pesie KAl (KV1). BpeMs BBoaa GIH3KO K BpeMe-
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Hu Bo3Bpata pene KL3 u cornacuo [2] perraumpyercs B mpe-
neaax 0,32—0,45 ¢, ecnu kongeHcartop C1.2 He MOAKJIIOUEH
g o6morke KL3,10,48—0,6 ¢, ectu 3TOT KOHIEHCATOD MOAKIIIO-
yeH. IlpakTHka mNOKa3bBIBaeT, UYTO YCTAHOBK: BPEMEHH BBOAA
B npegenax 0,45—0,5 ¢ ofecneunBaer Kak HajfexkHoe cpaba-
THIBaHHE OJOKHpYeMHIX cTymeHe#d 13, Tax B OTCTPOHKY OT
kKauaHuil. [Ipm mnpodHIaKTHUECKHX BOCCTIHOBJIEHHSX Cpa-
6atniBaTh pese KA1 (KV1) moxHO monaueil ToOKa (Hampsizke-
HYA) B IaHeJb.

15. Peae spemenu KT1. Orrmouen nposor 24-AKBI1 B cxe-
My nanenu. CHsra nepemuluka 34-35-X. Tlatoc mopgaercs Ha
24-AKB1. Tlpu mpoBepKe HampsiKeHus cpabaThIBaHHs AKCPb
pese KL2 ypep:xuBaercs B OTHYLIEHHOM COCTOSSHHH, IIPH MpPO-
BepKe HampsixKeHHA Bo3Bparta — B noATsHy oM. CexyHaomep
yIpaBasieTcsl nmapajae]bHO BKJIIOUeHHHIMH KeHTakTamu KL1.3,
KL3.2, seiBenenubiMu Ha 1-8-AKBI. HM3wmepiercsas BpeMs BO3-
Bpata GJOKHPOBKH (cymMma BpeMeH cpabithiBanuss KT1 wu
u KL3), nasa uero B monHo#l cxeme AKBI IpH HOMHHA/IbHOM
Hanpsixkenuu Ha 24-30-AKBI BpyuHyI0O KpaTKOBPEMEHHO Cpa-
GarnBaioT peste KAl (KV1). Bpems Bo3Bpata 3ajiaercst OJHO-
BPeMeHHO C NPOYAMH YCTABKAMH H DeryJHEyeTcsl NOJOXKeHH-
em xontakros KT1.

Pene komnnekta AK!

16. Pese npomexyrounoe KLI, pere yrasareavrnoe KHI.
Orcoennnen nposoa 5-AKI B cxemy nmaHejin. YCTaHOBJeHA fe-
pembluka 8-10-AK1, cusra nepembiuka /0-12-AKI. Cusartu 1ne-
pembluku 197-198-199-X. 3akauHeHOo B cpalOTaHHOM COCTOSI-
nuu peae KAI uwiu KA2. Tlmwoc moaaercs 1a 3axum 5-AKI.
CekyHoMep ynpasJjisieTcsi KoHTakToM KLI1.5, BHIBeJeHHBHIM Ha
3axuMbl 15-17-AK1. BpeMs cpaGatsiBanust AL/ npu yCTaHOB-
JeHHOH nepembluke 7-9-AK1 — ue Gonee 10) mc, npu CHATOH
TO# Ke mepeMBIUKe — He GoJsee 50 Mc. Bpemi Bo3BpaTa B 060-
ux cayuasx — He Gogee 100 mc.

Pene komnnekta AK2

17. Peae npomexcyrounoe KLI1. Tlnoc ncaaercs Ha 3axKHM
20-AK2. Hanps:xeHnne cpabaTbiBaBHs NPOBEPSIETCST YEPe3 KOH-
rakt KL1.5, Hanpsi:KeHHe BO3BpaTa — uepe3 pesucTopu RS.1,
R5.2.

18. Peae npomescyrounoe KL2. Tlepecwmnouarean SACI
ycTanosseH B mosoxeHnue P. ITmoc mogaerca Ha 78-AK2. Ha-
npsixkeHne cpabaTHBaHHMsS NpoBepsieTcsl uepe3 KoHTakT KL2.4,
HanpsixKeHHe BO3Bparta — uepe3 pe3ucTophl RO.1, R6.2.
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19. Pexse npomesicyrounsie KL3, KL4, pese yxazarervusie
KHI—KH6.  VYcraHoBieHB  NepeMbluKH 44-46-48-AK2,
52-54-AK2, 36-44-AK2, cuarel mnepemblukn 48-50-52-AK2,
196-197-198-X, ycranosnena nepeMbiuka 183-184-X, BkaoueHa
Hakaanka SX10. Tlnoc nogaerca noouepeaHo Ha MIIOCOBHE Bbl-
BOAL 0OMOTOK yKasaTeabHHx pene KHI—KH6. Tlpu nposep-
Ke HanpsKeHus cpabaThBAHUS YKa3aTeNbHHX pesie BHIXOIHOE
pene KL4 saxiunuBaercs B cpaboTaHHOM cOCTOSHHH. CekyH-
noMep JUisl M3MepeHHs: BpeMeHH cpabaTwiBanus pene KL3 yn-
paBasercs KoHTakToM KL3.3, BHBeIeHHHIM Ha 3a3KUMBI
3-5-AK2. Bpems cpabatoiBanus pese KL3 npu ycTaHOBJIeHHOH
nepemuiuke /0-12-AK2 — ne Gonee 100 mc, npu cHATOH To# xKe
nepeMblyke — He Gosee 50 Mc. Bpems BosBpata B 060MX CJay-
yasix — He Gogsee 100 mc.

20. Peae npomescyrournoe KL5 (cm. puc. 9). OTkIOUEHH
npoBofa naHenu ot 47-49-51-AK2. Tlanenb o6ectouena. Ilmioc
UCOLITATEJBLHOTO VCTpoOHcTBa momaercs Ha 47-AK2, munyc —
Ha 51-AK2 (BmmpsmMutesnpHsle MocTh VSI, VS2 zanepthl 06-
paTHbIM HanpsxeHueM). Hanpsxenne cpaGaTHBaHHS perysau-
pyercs B npenenax 26—27 B, xoaddunment BosBpara — He
nuxe 0,8. C aTofl nesbio pesuctop RI noxbupaercs B mpene-
aax 1—1,5b xOm. CM. npefocrepexenue K 1. 8.

21. Pene spemenu KT1, KT2. Tlnioc nonaercs moOUYepento
Ha BHBOAH 12 o6morox KT1, KT2. Bpems cpaGaThIBaHHUS BHI-
CTaBJSIETCS NPH KOMILJIEKCHOH npoBepke 3.

22. Peae spemenu KT3. Orrawouena Haknanka SX8. Ilawoc
nozaercd Ha 75-AK2. BpeMs cpaGaThIBaHUS BHICTABJsAETCS MPH
KOMIIJIEKCHOH npoBepke J13.

23. Pese spemenu KT4. Custel nmepemuiuru 48-50-52-AK2.
IMnoc nmoxaerca Ha 50-AK2. Bpems cpaGaThHBaHUs BHICTABJA-
eTcsl pu KoMmniaekcHoit npoeepke T3HII.

Pene BHe xomrinekton

24. Peae npomescyrouroe KL1. CHsiTe nepeMeuru 59-60-X,
60-97-X. Tlmoc momaercs wa 12-KLI. Bpems cpabatmBaHus
npoBepsieTCst NMPH KoMnuekcHOft mposepke J13. Cekyumomep
ynpasjisgerca KoHTakToM KL1.2, BbHBeJeHHBIM Ha 3a3:KHMBI
60-69-X. Bpems cpaGaThiBanns mpu 3aMKHYTOH AeMudepHOH
o6MoTKe — He Gosiee 100 Mc, npu pasoMKHYTOR 06MOTKe — He
16(())(.7)‘[66 50 Mc. Bpems Bo3BpaTa B 060OHX CJIydasx — He Gojee

MC.

25. Peane npomexcyrounoe KL2. Tlaoc momaeres Ha

11-KL2.
26 Peae npomescyrounoe KL3. Cusra mnepeMbuka
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106-107-X. Tlaoc nogaerca Ha [1-KL3. Cekyngomep ynpaBm}E
erca koHTakToM KL3.4, BbIBeAeHHBHIM Ha 3aXXUMBl 87-88-
(cM. puc. 18). Bpems BosppaTa — ne menee 0,8—1 ¢, ecin
yeKopsieMble CTYHEHH 3alllUT yCKOPAIOTCSA KO HYJsS, U He MeHee
1,3—1,5 ¢, ecnu ycKopsieMble CTYNEHH 3allHT YCKOPAITCA AO
05 57 Pene npomescyrounoe KL4. Tlnoc nonaercs va 11-KL4.

28. Peae yxasareavhsie KHI—KHS3. Ilnwoc momaercs Ha
smBoAnl I pene KHI—KHS3, munyc —Ha 235-X uam nooye-
penno Ha 221-X, 220-X, 219-X (B 3aBHCHMOCTH OT CXEMBI CHT-
gaansanun). CM. npefocTepexenue K 1. 8.

29. Peae yraszaressvrvie KH4, KH5. Tloouepentdo nopaercs
TOK uepe3 pese (3axumbl [96-199-X m 200-203-X) upm cHs-
THX nepemblukax 196-197-198-199-X u 200-201-202-203-X. Toxk
cpabarbiBanusi — He Gousee 0,5 Toka cpabaThHBaHHA OTKJKYA-
folell KATYLWKH BHIKAIOYATe s,

Ilo okoHYaHWM NPOBEPKH OTAEJBHEIX pesie BOCCTaHABJIMBA-
eTcst pabouee IoJ0KeHHe Bcex mepembluek. Ha Bxox manenu
nonaercss HanpsizkeHHe 0,8Unoy OT AOCTATOYHO MOLIHOTO HC-
TOUHHKA, 4TOOBl HaNpsiKeHHEe He Kosebasoch NPH MOAKIIOUe-
HHHM B IIPOLECCE ONPOOOBAHHS TeX MM MHBIX pese JOrHYeCKOH
<xeMbl. ITpu 3TOM HalpsKeHHU NPOBepseTCs B3aHMOJCHCTBHE
BCEX 3/J€MEeHTOB JIOTHUECKON YacTH 3allHTH cpabaThiBaHUEM OT-
JeJbHBIX peJle BPYUHYIO INDH ABHXKEHHH IO CTPOYKAM HPHHLH-
TIHaAbHOH CXEMHL.

17. HANTAQKA PENIE CONPOTMBJIIEHUA

IlpaxkTuka TOKa3BBAET, UTO HELE1eCOOGPA3HO IBITATHCS
cpasy HacTpauBaTb yCTaBKH peJe, npedebperast HOBJIeMeHTHOI;
NPOBEPKOH OTACNbHBIX Y3JI0B, IOCKOJIbKY NOUCK H NEPEALIK
HEHMCIPaBHBIX Y3J0B TMOCJHEe HACTPOUKH YCTABOK MOTYT CBECTH Ha
Her npensiayiyo padory. IToatomy TIOC/ICI0BATENIBHOCTD Ome-
panuil 1aHa, HAYMHASI C [O3JEMEHTHOH npoBepku. Yactb sTHX
pa6or onucana B § 14. B PC ¢ nonynposoguuxossim HU npu
pa3MbIKaHUH HakJaanok XBJ menecoobpasHo CTABHTh HX B IIO-
JioxkeHHe 6-8, mpu 3ToM BXOA HM sakopauuBaercss Ha pesHc-
T0p R14.1 (cm. puc. 4), R15.1 (cMm. puc. 3). .

lNposepka UCNPaBHOCTH 3AUIUTHBIX JHOJOB CXEMBI CPaB
HUSL IPOU3BOLUTCS JJIA HCKIIOUEHHS OMACHOCTH MOBPEXKACHHS
HU npu Goabuiux KPAaTHOCTSX HANpsUKeHHA B paboueM HJIH
TopMosHoM KoHType. Ha naneasx IDI13-1636n pasMbikaiorcs
HakJaiku XB3 Bo Bcex mectn PC. Ha narneasx DI13-1636m
HaknaAkd XBJ3 ycTaHaB/IHBAKTCS B NOJOKEHHE ua—6. Ha rpanc-
¢opmaropax TVI BricTaB/ideTcsl MAKCUMAJbHLIHA POLEHT BUT-
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KOB (95) u mepeMeHHbIe pesuctopur R28—R29 xkommiekra
AKZ2 n R24 xomnnexra AKZ] BBOAATCS 1O 9ACOBO CTpeJKe
Ao ynopa. Ha nauens nogaiorcs noouepeiso Mexk/aydasHble Ha-
npaxenus AB, BC, CA 110 B u noouepeano Ha 3aKuMax a-6
naxjaanok XB3 Bcex PC (naneseii OI13-1636n) uam na 3a-
xumax 0- (manemeft DI13-1636m) H3MEPSIIOTCS  HanpsxKe-
HUSL (PaKTHUECKH 5TO HANpPsKEHHS Ha KPDEMHHEBEIX IHOAAX.
VD6 npn mporekannm 1o HEM ToKa B NPSMOM HaNpaBJeHHH).
Hanpszkenus o6BYHO cocTaBsioT 0,6—0,8 B u mHe A0/KHBI
npessliate 2,5 B,

3atem Ha TtpaHcpeakTopax TAV/I BrcTaBisercs yCTaBKa:
Zyormin=1 Om/dpazy (5 Owm/dasy). Pasmuikaorcest Hakaankm

1, ueM cHEMaeTcs JeficTBHE TOPMO3HHIX KOHTYpoB. Ha na-
HeJb NOAAI0TCA IMOOUYEpeNHO BTOPHYHBIE TOKH AB, BC, CA w
IIOOYEPENHO HA TeX Ke 3axHUMax Hakaajgoxk XB3S H3Mepsi-
I0TCA HANpPsXKEHH Ha KPeMHUeBHIX AHonax VD7 npm nporexa-
HHM 1O HHM TOKA B NPAMOM HampamieHud. [Ipu miaBHOM yBe-
JHUCHUH TOKA Ha0JII0NACTCs NIABHOE HAPACTAHHE HANDSKEHHS
Ha auoxax suaote Ao 0,6—~0,8 B (vakcumym 2,5 B), mocie
HEro HanpsxeHue CTACWIHMSHPYETCS W OT YBEJIHUCHHS TOKa
MOYTH HE 3aBHCHT. Bhllle MOXHMMATb TOK He HMEET CMEICJa,
HO TIpH KeJaHHH NPOBEPSIIOUIET0 MOXKHO HOBECTH 3TOT TOK A0
3Hauenns Toka K3 B mawase BJI, uTo ¢ HEKOTOPHM 3amacom
COOTBETCTBYET MaKCHMA/bHO BOSMOMKHOMY pafoueMy TOKY B
CXeMe CpaBHEHHs.

Ecin usmepennoe HanpsukeHHe Ha OIHOM H3 JHOIOB OKA-
SDIBACTCST  CJAMINKOM  ManabiM  (nopsiaka 0,1 B), meoGxozumo
y6ennThCs, He NPOGHT Ju OH, MyTeM BLIMAaHBaHUS U3 CXEeMBbI W
MPOBEPKH HCIPABHOCTH NOAaUeH Ha Hero oGpaTHOTO HaIpsike-
nus (Hanpumep, or Tectepa). B cayuae HCIIDaBHOCTH JHOAA
HEOGXONMO NMPOBEPHTH, JOCTATOUHA JIH KPATHOCTH TOKa B HU.
HJis 3TOro MexAy 3axuMaMu a-6 Hakaagkyu X B3 POBEPSIEMOro
PC Briouaercs MusmammepMerp, Ha BXOA manenu nojaercs
HOMHHAJIbHBIH TOK HJH HOMHHAJbHOE HANpSKEHHE H u3Mepsi-
ercs TOK uepe3 HU, on HOMKeH COCTABJISTH 0,43—0,48 MA.
B pese ¢ monynposonnukossimu HU Takas IpOBepKa Npous-
BOAUTCS NDH CHATOH Hakiaike XB3 MuiiuaMIepMerpow,
BKJIIOYEHHBIM MEXJy 3a’KHMaMHU Q-6 3TOH HAKJIaJIKH.

Mposepka MAP noapo6HO H3MOxKeHa B [25]. TIposepsercs
H30JIALUS MEXKAY OOMOTKOH M KOHTaKTAMH KaxI0To peie. Pe-
Je BHIHHMAIOT U3 maHeau. K meraommerpy 500 B noakimoua-
I0T JEJHTENb, COCTOSMIHA U3 pe3ucTopos R/=],8--2 MOwm u
R2=3 MOM MOWHOCTbIO PACCEHBAHASA He MeHee 0,25 BT1. Cuyu-
MaeMoe ¢ R nampsxenne (mpumepro 200 B) momator mex-
Ay OOMOTKOH (0ObejHEHHble BBIBOBI 1-2) u xoHTakTamMu
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(o6beHHeHHble BBHIBOLBL 3-4-5). Ilpn HcnpaBHOH H30JNALHH
meraomMetrp nokaxer 5 MOMm (compoTuBJeHHE Jenuresnd), P4
npo6oe nzoasiuun — 3 MOwm (compoTHBICHHE pesucropa RZ2).

Meraommerpom 500 B mposepsiioT H3OMALHIO MEXKLY no-
JBUKHBIMH H HENOJBHMKHLIMH 3/1eMEHTaMHU 3aMBIKAIOIIEr0 KOH-
Takta. [IpoBePKy PeKOMEHyeTCs NPOHSBOAMTL NPH MOLAUE B
o6MoTKy MIP TOpMO3HOro TOKa He MeHee 75 MKA, uTOoOH
0BeceudTb Pa3sOMKHYTOe COCTOSIHAE 3aMBIKAIOIEro KOHTAKTa.
Onnako, ecii MAP ectb B 3amace, LONYCTHMO NPOBEPATH H30-
JSAIMIO MesKAy 9JiIeMeHTaMH KOHTaKTa IpH o6ecToueHHOH 00-
MOTKe, HA peje, CHATOM C [aHeJH, npeimosaras, €9T0 paso-
MKHYTOe COCTOSIHHe KOHT4KTa obecmeuHBaercd BO3BPATHOH
[PYXKHHOM.

Tok cpabaTbiBaHHs U BO3BpaTa MADP nnapHOi nojadeii pa-
60uero TOKA B CXEMy CpaBHEHHA H3MEPATh HeXenaTelbho
(CHJIBHO MOArOPAIOT KOHTAKTHI). IlostoMy pesie IPOBEPAIOTCHA
TOABKO Ha PaboTOCHOCOOHOCTD. Bee HCMBITyeMble MD3DP nooue-
penno Berasasior B 6ok KZI KOMIIEKTA AKZ2 (6aok KZ3
¢ HCKPOTacCUTEJbHEIM KOHTYPOM AOJLKCH GEITL BCTaBJIEH).
Mexay samuMaMu q-6 Hakaaiku XB3 pexe KZ1 Brawdawor
MHKpOaMIepMeTp H Iojaue MexAy(dasHoro HanpsiKeHus AB
peryJHpyloT TOPMO3HOH TOK B M3P no suauenus 40—50 MxA.
He cHuMas 5TOro HanpspKeHHs, B IdHeJab MOAANOT TAKOl TOK
AB, uto6bn B MOP mpoTekan TOK 15 MKA B cTOpoHy cpala-
Tbhipanns. Ha naseap MOAAIOT [OCTOAHHOE HanpsiXeHHE H, HE
CKOJIBKO pas CHHMas W NOAaBas B NaHE/b yCTaHOBJIEHHBIH TOK
AB, 10 32}KUTaHHIO HEOHOBOH JIAMMbL NAHEIH HIH HCIBITATelb-
HOro yCTPOHCTBA, MOAK/IIOUEHHOH K KOHTaKTaM, yOeK1anTCa B
geTKOH pabote ucneryemoro MIP.

Bce ykasanHble IPOBEPKH MOXKHO 3HAUHTE/BHO YCKOPHTD
MCIONb3OBAHHEM CHELHAJH3UPOBAHHBX YCTPOUCTB AJas OPO-
sepks MIP, nanpumep YIIP-1 O3AIl MocsHepro.

IpoBepka pa6oTocnocoGHOCTH NMONYNPOBOAHHKOBLIX HU n
60KOB nuTaHus x HUM. LIpoBepsioT HCHPABHOCTD 0JI0KOB NH-
ranusi. Berapasior Bce HU, Ha madenb NOAAIOT NOCTOAHHOE
nanpszKenue, [IpH HOMHHAJIbHOM HANPSKEHHH Ha BXOje Ipo-
BepsIOT HaNpsKEeHHE Ha 3axXHMaX 39-9 gommaekra AKZ2 u
31-29 xommaexra AK2 (cm. puc. 9), KOTOpPO€ AOJ/IZKHO COCTaB-
n5iTh 36 B==15 9. Mamepsior HanpsiKeHHe Ha BbHIXOAAX 610~
Kop MHTAHHA: Ha 3amuMmax 77-78 m 79-77 KOMILJIEKTa AKZ2,
47-49 u 49-51 xommaerta AK2. Hanpsikenue LOJIXKHO COCTaB-
astb 15 B210%. B COMHHTeNBHBIX CIyYasAx H3MEPSIOT MeEpe-
MeHHOe HanpsikeHHe Ha oGMoTKax TV3 KOMIUIEKTa AKZ2 n
o6moTkax TVI xommaekra AK2. OHO JOJIXKHO HAXOAMTBCA B
npejenax, yKasaHHbX B 120 3.
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Ta6auna 3

A Wl W2 | W&’ W4
Kz2 .. ....| 12 138 9.5 4.5 6-10 I
; . 8-12
{}K?. . e+ ...\ I-HI I-KI | 2-H2? 32-K2 | H3K3 | H4-K4
. B.......| 66-7666—76| 1012 10—12 | 13—19,5 | 13—19,5

CHuKal0T HanpsXKeHHe Ha BXoJe naHead a0 0,8 HOMHHAMb-
Horo. [IposepstioT, 4TO HampsxeHUe HA BBIXOJAAxX OJ0KOB IHUTa-
HHS OCTaJ0Ch B 3aJaHHBIX Mpelesax.

IIposepka paborocnocobrocty HM (cMm. puc. 8) npousso-
JHTCS TOJBKO [Jisi BBISIBJIEHHS NPHUYMH BeIxojAa u3 crpos HHU
[19] u Bemercsa B mosno# cxeme PC (cMm. puc. 4 u 5). Haxaan-
Ku XBI, XB2 paswmpikaiorcsi, Haknaaka XB3 ycTaHaBaHBa-
eTcst B nosoxenne 6-8. Hanpskenne 15 B ¢ 6i0Ka nuTanus
mojaercs Ha 3axuM 6 Hakijgaakd XB3 uepe3 pe3uUCTOp THNA
MJIT comporupiesuem npumepHo 2 KOm. MaMepsiercsa Hanps-
JKeHHe B KOHTPOJbHBIX TOoukax Kaxjao# maatet HU oTHOCH-
TeJIbHO HYJIEBOTO BBIBOAA (3axum 77-AKZ2 — cm. puc. 9, 3a-
wum [1-AKZ1 —cMm. puc. 17). U3mepeHusi IpOU3BOASTCH
BOJBTMETPOM ¢ BHYTPEHHHM CONPOTHBJICHHEM He HHXKe
2 kOwm/B, nanpumep tuna 11-4341. duaa ynoGcTBa H3MeDeHHH
nenecoo6pasno naary HU mopkimouare uepe3 YAJHHHUTRNb, 4
Ha IIyn, KOTOPHIM H3MeDSIIOTCS HanpsaXKeHHs Ha 1mJare, nfm-
nagTb4HronKy. Pe3yabpTaThl LOJKHBE COOTBETCTBOBATh JaHHBEIM
Taba. 4.

OG6o3Hauegus Mo 3a- Tagauna 4
BOJCKHM HHCTPYK-
OEAM . . o . . . 10 PasbeM 20 20 PasbeMm
T. 10 2111/21 .4

Hanpsxenne 15 B ' T ™ 10 2lisz0
Be nogaso . . 11,5+14,5 0,60,65 0,2+0,5 —13,5+~ —13+
—16 - —15,5

mogamd0 + . . . —I11,5~ —0,5=—~ 0,2 12+14,5 11,5+14

—14,5 —0,65 —0,5

OrnocureapHo BeBoga -+15 B (3axumm  79-AKZ2
7-AKZ1) usmepsiercsi HalpsiKeHHe Ha koHTakTe 2[1/16 paS’b-’
ema 2[1. Tlpu oTCyTCTBHH HaNps:KeHHS Ha 3axKUMe O HaKJaal-
ki XB3 nanpsixenune Ha 2[I/16 nomxHO GHTH B Hpeaeaax
0—3 B, npu naauunun — 25—28 B.

Mpoeepka tpaHchopmaropos TVI. Ilpoeepsiercs wucnpas-
HOCTb OBMOTOK, NPAaBUJBHOCTh pacnaiiky OTBOZOB BTOPHUYHEIX
06MOTOK M IIEJIOCTHOCTh Pe3UCTOPOB B lensx oTnaex 1VI: paa
kommiekra AKZI RI7—R23 (cM. puc. B) AasT KOMIJIEKTa
AKZ2 R16—R25 (cM. puc. 4).

TIposepka BeieTcst Ha XOJOCTOM XOAy TpaHcdopmaropa
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TVI. BUTKH TepBHUHOH OOMOTKH BKJIOUAIOTCH IS (y,z==05°
min 80° maxaankoh XB7-AKZI nnu XB6-AKZ2. PasMpkaror-
ca Hakaaaku XB1, XBS, HakJaAKH CTYNEHUATOrO HepPeKsode-
HUsi BHUTKOB M Hakjaafka XBI0 womnaekta AKZI. Ha nanens
nojawTes ToouepesHo Hampszkenus AB, BC, CA 100 B u
BOJLTMETPOM ¢ BHYTPEHHHM CONpPOTHBJIGHHEM He MeHee
2 kOm/B, Hampumep tuna 11-4341, uaMepaioTcA HANPSIKEHHS
MexAy orBolamu 0—9o, 0—10, 0—1i5, 0—20, 0—40, 0—60, 0—
80 minn penekomnuekta AKZ2mno Il ull crynensam, HaupsizKeHus
Ha KpafHHX BHIBOJAaxX pe3uctopoB R24 xommiexra AKZI, R28
u R29 xomnuexra AKZ2, a Takxe HaIpSKeHUs Ha AOMNOJIHH-
TelbHOH o06MoTKe KoMmugekta AKZI (3axum 6 HakJaAKH
XBl —saxum 6 Haknanku XBI0). M3mepennble BeJHYHHB
JIOJIKHE! 6BITh B npefenax =4=5% pacyeTHBIX, KOTOPHE Onpese-
asores no opmyde (10).

HanpsixkeHHs Ha OTBOJAax BTOPHUHHIX OOMOTOK IpH MOAA-
BaeMoM Ha BXoj Hanpsikenum 100 B nmpusenens B Talu. 5.

B COMHUTENbHBIX CJIyYasix MOXKHO H3MEPHTh TOK XOJOCTOTO
xona TV, xotopwiil mpu nojade Ha Bxoj, Hanpsokedgus 100 B e
noJKeH npepuimath 30 MA ApPH @uo==05" H 60 MA IDH @uq=
==80°. MoXKHO Takxe H3MEPHTb CMMETPOM CONPOTHBJIEHHS De-
3HCTODPOB, MOJKJIOUEHHBIX K BTOPMYHEIM o6MoTKaM TVI.

Nposepka Ttpaucpeakropos TAVI. Tiposepsierca wucnpas-
HOCTb OOMOTOK, MPaBUJALHOCTh PEryJHPOBKHM BO3AYIIHOTO 3a-
30Pa M COOTBETCTBHE CONPOTHBJIEHHI DE3HCTOPOB, MOAKIIOYEH-
HBIX K BTOpHuHBIM o6Motkam TAVI, 3aBoackoit cxeme.

[TpoBepka Beiercs NPH OTKJIIOUEHHBIX TOPMO3HOM H pabo-
yeM KOHTYpax, AJs 4Yero DasMBIKAIOTCs HakJaagku XB2, Ha-
kiaagku XBI, XB3 ocraioTcsi pPasOMKHYTHIMH. TpaHcpeakTop
ocTaeTcss Harpy:xeHHbHIM Ha pesuctopsl R9—RI2. Haxnanxu
XB4, XB5 xomnaexra AKZ2, naknanku XB5, XB6 xoMuekra
AKZ] ocratorcs 3aMKHYTBIMH.

Ha TAV! BHCTaBJSIOTCH BHTKH IepBHYHOH OOMOTKH
Zyermm=1 OM/dasy pas nanean ¢ Ixon==5 A (5 Om/dasy ans
nanedau ¢ Imoy=1 A), B HaHeJb NOOUEPENHO NOLAIOTCI TOKH
AB, BC, CA, pasuvie Inon (5 un 1 A), BOJBTMETPOM C BHYT-
peHHHM conporusieHneM He MeHee 2 KOM/B usmepsiorcs Ha-

NpAXKEeHHs Ha BTOPHUHHX oOMoTKax TAVI winm Mexny 3axH-
MoM a Hakiaalikn XBI u Haknagxolt XB4, Mexnay saxumoMm a
Hakiaaku XB2 u naknankoit XB5 xommnexta AKZ2, MEX Y
3axuMoM 8 HakJalnku XBI u naknaguoli XBS, mexay saxu-
MoM q Haknaaku XB2 u Hakimaakoit XB6 komnaera AKZI.

MsmepenHble BeJHUYHHB He JHOJKHBE OTJIHUATHCS GOJEe ueM
Ha ==7% OT pacueTHHIX, KOTOPHIE ONpeAesiores mo GopMyie
(11). Orcropa canenyer, uro npu Zycrmm=1 (5 Om/da3y) u
Pua=065° U nonxuo nexare B npefenax 9,3—10,7 B. Tlpu
$m,e=80° U, nonxuo 6uTb B npenenax 11,6—13,4 B. ITpoge-
psietcsi, uTOOH pacXoxJeHHe HaNPSXKEHUH MeX1y 06eHMH BTO-
pHuHEIMH O6MOTKaMu He npesbuajo 0,4 B.

s xomnaexkra AKZ2 mposepsieTcs, 4YTO BBIXOZHBIE Ha-
npskenus ApH Zycrmn==0,5 (2,5) Om/dasy u T0KRe 280y,
IpH Zyermn==0,25 (1,25) Om/dasy u Toke 4/yoy He MeHT-
10TCS.

Hna xomniexra AKZI manenn 3I13-1636m mnposepsercs,
4TOOB BBHIXOAHBIE HANPSXKEHHA OPH  Zycrmin==1,5 Om/dasy
¥ TOKe [gow/1,5 HE MEHSTHCE.

B cOMHHTENBHEIX cydasiX MOXKHO NPOBEPHUTb HCIPaB-
HoCTh pesucropos R9—RI12, 3C na BBHIXOXE TPaHCPEAKTO-
POB NpH OTKJIOYEHHBIX pe3ncrtopax R9—RI2 u yron mexny
I0/IlaBaeMbIM B peJjie TOKOM M BBHIXOLHBIM HalpsSIXKEHHEM TpaHc-
peakTopa. ¥YroJ HOMXKeH cOCTaBIATh 85-—90° (maupsikenue
JOJIZKHO OllepexkaTh TOK).

Ilpn ucnpaBHBIX pesucropax uamenuTh DJIC Ha BHIXOLE
TpaHCcpeakTOpa MOXKHO PEryJTHPOBKOH BO3JIYHIHOIO 3a30pa,
HOpMaJbHEE pasMep KOTOPOTO cocTaBfsieT 2,3 MM JJisl KOMII-
jdekra AKZI n 2 mm xis xommsekra AKZ2. YMeHbluenne
3asopa B OJHOM H3 KpalHHX crepxkHell ymeauuuBaer DJIC
0OMOTKH, HafeToH Ha 3TOT CTEPKEHb, H naobopor. B mawme-
aax II13-1636n mensats DJC B HeGoNbIINX Tpenesax MOXKHO
TaKXKe H3MEHEHHEeM uHcJa BHTKOB BTOPHYHBIX OGMOTOK, AJISI
4ero y HUX cliefiansl otBoAH. B mauwenu 3I13-1636M Takue
OTBOABI HE NIPELYCMOTPEHHI.

Mposepka Tpancpeaxropos nopmutku TAV2. Tlposepsier-

Hanpsixenns
o, 05 0—10 0—15 [ 020 ,
}
65 9,5—10,5 1921 28,5—31,5 38--42 ,
80 11,9-13,1 23,8—26,2 35,6-39,4 47,5—52,5
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¢Sl HCMpaBHOCTL 06MOTOK TAV2, Hactpoiixa KoHTypa moj-
Tacdauna b
H2 OTBOJMAX BTOPHUHHIX OGMOTOK, B
| - P A R
I 76—84 114126 ! 152—168 12—14 1,9—-2,1
95—105 142,5—157,5 190—210 1517 2,4—2,6
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OUTKH B pe3oHaHc npu yacrore 50 I'u. IlpoBepka Bemercs Ha
XOJIOCTOM XOLy TpaHcpeaktopa. Ilpm stom Haknanku XBI,
XB2, XB3 ocratorcsi pa3oMKHYTHIMH. s ypo6cTBa mpoBep-
kn Kaxpoe u3 PC xovusexkra AKZZ2 moodepeiHO TOAKJIOYA-
eTcs uepes YAJIHHHTENb [0 UensiM Hanpsixewusa. Ha sxon na-
geK II00Yepe]HO MoZaeTcs HaNpsiKeHHe MONINHTKH, DPaBHOe
58 B: mas pene KZI1— CO, nna KZ2— AO, nnst KZ3 — BO.
Uro0bl He HOBpPENUTh pedie, Hepel BKJUEHHEM HCIIBITaTelb-
HOr'0 YCTPOHUCTBA Ha HeM ycTaHaBJHBaeTcd TpebyeMmblfi pekuM
{CO, AO, BO), otknaouaercst Tym0Jep «Tperbsi pasa», BKJIIO-
qaercs NepekJouaTenb peXuMoB K3 B NojoxeHne «aBapHi-
HBEII peXXUM» M HOZHHMaercs HanpsxkeHue 10 b8 B. B mnpo-
THBHOM Cilyuyae MOXHO IOJAaTh Ha KOHTYD NOANKHTKH HalpsxKe-
xkenue 100 B u npoburth aubo Butkn TAV2, nubo KoHAeHca-
TOp PE30HAHCHOTO KOHTYpa. BOJAbTMeTpoM ¢ BHYTPEHHHM CO-
nporuBieHHeM He MeHee 2 kKOM/B uaMepsmoTcsd HalpsKeHHS
Ha nepBuuHbIX 00MoTKaX TAVZ2 u Ha koHueHcatopax (6, xo-
TOPHE JOJKHBEl OBITh HIPDHMEPHO DPABHBLIMH W COCTABJSATb IPH
pesonance oxosao 300 B, n naMepsioTcs HalpsKeHHs Ha BTO-
puunbix obmorkax TAV2 (coberBenno DJIC mOATHTKH), KO-
TOpBIe JOJKHBI cocTaBidaTh 5,5—6 B. Uamepurenem BA®D-85
M3MepATCs yIrJBl MeXKIy HanpsyKeHHeM Ha BXOJe peJne
(58 B) u HampsixeHueM Ha BropHuHHX 06MoTKax TAV2. Onu
JOJKHBEL cocTapasaTh 9045°. B kauyectBe OMOPHOrO Hampsike-
uug i BA®-85 MmoxkHO Hemosib3zoBath Ji0boe TpexdasHoe
cHMMeTpHYHoe HampsikeHnne ¢ U,=100-+-220 B, nanpumep or
genell HampsiKeHUsi WIH OT lenell COGCTBEHHBIX HYXKA (eciH
U, ne 380 B!). Ilpu sroMm naMepsroTcst ABa yria (lnepBHUHOH
o6MOTKH u BTOpHYHOH 00MOTKH TAV2 10 OTHOWIEHHIO K ONOP-
gOMy HanpsiKeHuio Uap) M BBIUHCARETCS HX Pa3HOCTb.

KorTyp noanmuTK® HacTpauBaeTcsi B PE30HaHC H3MEHEHH-
€M BO3JYIIHOTO 3a30pa TpaHCpPeakTopa, T. €. H3MEHeHHEM ero
HHIYKTHBHOCTH.

Hacrpoiika  ycraBok. PaccuMthiBaeTcsi — CONPOTHBJICHHC
cpabareiBanus Ha 3axumax PC, OM, BO BTODHUHBIX BEJIHUH-
Hax no Qopmyae

Ze K,
Zop = Fos (a7

rae Z.s— 3alaHHOE CONPOTHRJEHHE cpabaTHIBAHHA 3alUTHI,
OM; K; — kosdounuent tpanchopmanun TT samure; Ky —
xosppunuent rpanedhopmanun TH 3amuThL

Bribupaercss Zycrmmn — HOJOKEHHE HepekJiodaTesiedl nep-
BHUHBIX 00MOTOK TpaHcpeakrtopoB T'AVI. Jlmanason ycraBox
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H TapaHTHpOBaHHBle TOKH TOouno# paGornl PC jmaner B npu-
Jox. 1.

Bui6op ycraBku — TpaHcpeaxtopoB TAVI  gomnaekra
AKZ2 pass caydaeB  KOTZa  MOMXKHO  BLICTABHTD  JIO-
00oe H3 ABYX HJM TpeX HOMOKEHUH Zycrmin, ONPEALIseTCH HC~
XOAd H3 3aJaHHBIX JAMana3oHOB TOKOB HacTpoiixu I uam II
CTYNICHH, T. €. TeX A1ala30HOB, B KOTOPHX OYAYT H3MEHSTbCSH
peaabubie Toku K3 B xonne I uan II sounl. Huxkuuit npenen
T0Ka HaCTPOWKM N0JKeH 6hTh B 1,3 pasza BHIIIE rapaHTHPO-
BAHHOTO TOKA TOYHOH paboThl, yKasamHoro B mpuioxk. 1 [18,
c. 292}, a Bepxnuil npeae] — MeHbIle MaKCHMaJbHOrO rapaH-
THPOBAHHOI'O TOKa TOUHOH palboTH, T. €. MPH MaJBX YPOBHIAX
TOKCB HACTPOHKHM 1LeJecoo6pasHo MMeThb OOJbIIYI0 YCTaBKY
Zicrmin H, CJ€JOBATENbHO, GOJBLUIVIO YyBCTBHUTENIbHOCT, PC
0  TOKy, mnpH OOJBIIMX  YPOBHSAX TOKOB HACTPOHKH
[1esecoofpasiio  HMeTb MEHBIIVIO YCTABKY Zycrmin, CJIEL0-
BaTeJbHO, Jydilee obecreyeHue paBoThl MO «HAMSTHS.

Ilpu BoGpanHOil ycraBKe Zycrmim PAaCuYeT YCTABOK Ha
Tpanchopmaropax TVI npousBopHTCst AJIS KakKAoh CTyHEHH
1o ¢opmyne, %,

VA .
Npva = = 100’ (18)
c, p
rjie Npacs — pacueTHbl HPOLUEHT BK/IIOUCHHLIX BHTKOB BTO-
puunoii obmorku TVI (ycaoBHO Ha3oBeM 3TO OTHOlEHHE
«YHCJOM BHUTKOB»), cM. Takxke (10).

Paccuurannsie ycTaBKA Zycr,min, Npacy H 38JaHHBIE YCTAB-
KM IO YLy MakKCcHMaabHoH yyBcTBHTeAbHOCTH (65° uau 8G°)
shicTaBdsorT Ha Beex PC. Jlaga PC xomnnekta AKZI BhicraB-
JAI0T TakxXKe TpebyeMblil KosQGHUHEHT CXKaTus SJIIKNCA U
cMewenre B 111 xBaapant. Peancropsl njaasBuoll peryjaupoBKH
YyCTaBOK IOBOPAYMBAIOT 10 YacoBOH crpeske Ao ynopa. Ha
Bcex PC, xpoMme 1poBepsieMOro, pasMBIKAIOTCA HaKJIaiKu
XEBE3, nHaue mosejeHHE pese, HaXOAAUIHXCA B HepacUYeTHBIX
YCJAOBHSX, MOMKeT MPYBECTH K OIMHOKAM NPH NPOBepKe Xapak-
IEPHCTHK TpoBepseMmoro pene. Ha naneynu ¢ MOP noaxawoua-
eTcs HeoHOBag Jamma kommiiekta AKZ2 win HeoHOBas JaMIla
{CBETOMO/L) HCIBITATEJNbHOIO YCTPOHCTBA, €C/JIH HanpsikeHe,
KOMMyTHpYeMoe KoHTakTamu MOIP, waxoawrcs B mpemesnax
60—120 B. He caenyer ncnonb3oBaTh AJIS1 CHTHAJH3AIHY CPAa-
GaTtniBaHnsas MDP npoMexyrounsie pene nawean (KL3-AKZ2
wan KL4-AKZ2) Bo usbexkanne HEHYRKHOTO TMOJrapa KOH-
taktoB. Ha manenu ¢ noaynposoanmxoseiMu HH mnogaerca
nocrosinHoe Hampsixkenue. KoHTposb 3a cpabarbiBanieM Be-
nercs 10 cpabaThiBaHHIO BHIXOAHOTO HPOMEKYTOUHOTO pene
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HH (na cayx) aub0 Ha KOHTAK1:Ll ITOTO Pesie HOAKIIUAETCS
HEOHOBAs JIAMNOYKa (CBETOJAHO]) HCOBITATEJBHOIO YCTPOHCT-
Ba. Ecan xabesap or TH no nmanenn mmeer conporusienue 6o-
jgee 1 OM, To HacTpoiiKa YCT4BOK BELETCS C Y4YeTOM 3TOTO
COHPOTHBJICHHA BBEJEHHEM CIICIHaJbHBIX PE3HCTOPOB B LENAX
nonaBaeMoro Hanpsikenus. g Hacrpofiky ycraBok 1 cryme-
#H AKopb pene KL/ xomnaexkta AKZ2Z 3akjauHuBaercs B NOJI-
TAHYTOM IOJOXKeHHH, I cTynmeHr — B oTnaBsileM,

Ha nawesp mogatorcss TOK U HampsiKeHHe ABYX(a3HOrO
K3 (AB, BC, CA B 3aBHCHMOCTH OT TOTO, KaKoe peJie mpoBe-
paercsa). [To uemsim HanpsizkeHHst MOZAETCA TakxKe HalpsiKe-
HHe TMOAMUTKH oT Tperbell daswel (coorBerctRenHo CO, AO,
B0), X019 NpH OTCYTCTBHH TpeThe# (hasbl MOTPEUIHOCTh B Ha-
cTpoiike HeBesuKa. TOK, MoJ1aBaeMblil Ha NaHe/b, AJS KaX-
IO CTYNEHH [LOJI)KeH HaXOAHTbCS NPHMEPHO B CepefHHEe 3a-
JIAHHOTO JHANa30HAa TOKOB HACTPOHKH. YroJ Mexjay Hampd-
JKEHHEM H TOKOM BHICTaBJSIeTCS pAaBHBIM 3ajganHomy. [lo-
CKOJIBKY B pexume AByx(pasHoro K3

Uc,p
Ze = o, (19)
tle Z.p— conporusienne cpabaruBanus PC, Owm; Ucp—
nanpsizenne cpabarwBauns PC, B; I, — TOK, noaaBaembiil B
PC, A. Hanpsikenue, NpH KOTOPOM JOJXKHO cpabaToiBaTh
peJsie, ONIPeAESIETCST H3 BHIPAXKEHHS

Uep=2IpZc.. (20)

D70 HampsxKeHHe YCTaHABJAMBAeTCd NPH BHIODaHHOM TOKe
¥ 3a’lansoM yriae mexay uuMmu (PC He posxno 6uTh cpabo-
taino). IloBopoToM 1IpOTHB UacGBOH CTPEJKH IEepPEeMeHHOro
PE3UCTOpa MJAABHOH PEryJHPOBKH yCTaBKH 110 HANPSYKEHHIO
no6usatorcd cpabarsBanna PC.

Ecau npu sagaunoM nanpsixenun PC cpaGotaHo npu nod-
HOCTBIO BBEJCHHOM IMEpPeMeHHOM Pe3HCTOpPe, 3HauHT, BHTKH Ha
7V1 cieayer yBeJquunTh Ha OAHY cTyHeHnKy (5 %) u mosTO-
pPHTHL OMepaiuio.

Ecan npu BeIBeJ€HUH TEPEMEHHOrO Pe3HcTOpa 10 YHopa
nporus uacosodl crtpenku PC  He cpabaTtniBaeT, CJeayer
YMEHBUINTb Ha oaHy crynedsky (5 %) Butku Ha TVI u mo-
BTOPHThH OIEPALNI0.

[Ipu Hacrpoiixe u nepectpofike yCTaBOK YIOOHO NOMHHTh
TIPOCTOe TIPABHJIO: YTOOH 30HY YKOPOTHTb, BUTKH HajlO0 YBeIH-
9UTh U HaobOpoT.

Ecau oTMeueno 3HauuTeJbHOE pacXoKIeHHe MexIy pac-
geTHBHIM H JeHCTBHTENbHBIM uHcJaMu BUTKOB T VI, nenecoo6-
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pa3HO HPOBEPHTH BEJIMYHHY 3TOr0 pacxoXjeHus. PacuerHoe
CONPOTHBJIeHHE cpalaThiBanUs IPH BBEACHHOM pE3HCTOpE Oll-
pelesasiercd no gopmy.ae
Z‘«CT min
z = 100 (1)
c, p, pacy [\,pacq + 7 ’
[IpH BBEIBEJEHHOM IIeDeMEHHOM pe3ucrope —no (opmyJe

Zver. mi
Z 23 R 100, (22)

Npac'{
rie .Vpace — BBICTABJIGHHBIE BHIKHM Ha IepeKJIodaTte/]e OTHAaeK
TVI;, 7 — BHTKH, COOTBETCTBYIOLIHE BBEJCHHOMY DPE3HCTOPY.

JleficTBHTeIbHOG COMpOTHBJECHHE cpabaThlBaHHS NPOBEPS-
eTCSl NPU BBEJAEHHOM H BHIBEJIECHHOM pe3HCTOpe H CpaBHHBA-
eTcst ¢ pacuerHelM u3 ¢opmyn (21) r (22). Pacxoxzpenue
MexRIy (GaKTHUECKHM H PAacUeTHBIM CONPOTHBJIEHHSIMH cpaba-
ThBaHusi Gojee 10 Y ykasblBaeT Ha HEHCIPABHOCTh 2JIEMEH-
TOB pesie H Tpebyer mepemnpoBepkH ux. Ecim rtaxkoe pacxox-
JeHHe OTMeyaeTcs IO BCeM peJse KOMIIeKTa, ClAelyeT IpoBe-
PHTb CHHYCOMZAJbHOCTb  (OPMBI KPHBOH  IOAaBaeMoro
HaIpsXKeHUs.

[Toce BricTaBoenuss TpebyeMOil yCTaBKH IepeMeHHDIH
pesuCcToOp QHKCHPYETCS KOHTPrafKofl H CHMUIKEHHEM Hampsxke-
uusa or 100 B no U., npoeepsiercs TOYHOCTb BLICTABJEHHON
YCTaBKH.

IlpoBepsierest ko3 duuMenT BozBpara pege. Hanpsenue
CHUIKAIOT HuKe Hampsxenus cpabarwBanus (10—20 %) n
HOBLIIAIOT [0 PAa3MBIKAHHS KOHTAKTOB peJsie (HampsizKeHHe
Bosspara). Koadduurent BosBpara He JOJKEH NpPeBHIUATH
1,1 (darTnuecku oueHb GAKM30K K eIHHHIE).

B nanensix ¢ M3P wHe ciieayer npuHMMAaTh IJIABHOE IOT'a-
caHHe HEOHOBOH JAMIOUKH 3a HeYeTKyld paboTy KOHTAKTOB.
Yepes JaMnouky sapsikaeicss KOHIEHCATOp HCKPOTACHTEJNb-
Cr0 KOHTYpA, BKJIOYEHHOrO Mapa/ljIebHO pPa30MKHYBIIEMCA
KOHTaKTaM.

BripapnuBanue conporusaeruii  pabouero W TOPMO3HOTO
KOHTYPOB. 3ajsaua BLIPABHIBAHHUA — HNPENOTBPAaTHTL cpada-
ToiBaHHe PC TOABKO OT TOKAa NpH OTCYTCTBHH HAINpSKEHHS HA
pede (tpexdasnoe K3 Ha munax [1C «3a cuounO#» 3allUTH)
H TOJBKO OT HANpSI’)KeHHst NOANHTKH NPH OTCYTCTBHH TOKa H
OCHOBHOTrO HamnpsiKeHust (AByxdasHoe K3 na munax I1C «3a
CUHHORY 3AINHTHL IPHM OTCYTCTBUM B JAHHBIH MOMEHT NHTAHHS
€ NPOTHBOMOJIOXKHOH CTOPOHBI 3amiuiiaeMoi BJI).

CymHoc1s BBHIpABHHBAHHA — 3TO BHIpaBHuBanue (GajtaH-
CHPOBaHHe) CONPOTHBJEHHI TOPMO3HOIO K pabovyero KOHTY-
pOB OpH MoAade B 3TH KoHTYpH paBHBEX DJIC aubo or ToKa
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(uepes TAVI), nau6o or HampsiKeHHs NOLNHTKH (yepes
TAV2) Bo msbexanue norepn Hanpasiaesnocts PC mpu
6u3kux K3 KoHTypwl HacrpauBalorest tak, 4Tobel Tok B HU
Obl1 Bcerjia HanpaBJeH B CTOPOHY TOPMOIKEHHS

B nanensx ¢ MIP pasmekaercs wnakaagka XB3 Tlpu
HaJIUYWM MHKpPOaMilepMerpa ¢ BHYTPEHHHM CONPOTHBJIECHHEM
He Oonee 200—250 OM OH BKJIOUAETCH HOC/JIENOBATENBHO C
MOP, mexay 3axkuMamu a ¥ 6 nakiaixd [Ipu manuunu npu-
Gopa c BHyTpeHHHM comporusieHneMm 1500—2000 Om nocaen-
HHA BkJMOUaercs HoMEMO MOIP, Mexiy 3axKuUMaMH a H 6.
B manensx c¢ nonynmpoBoanukoBeiMu HW naknaaka XBS cra-
BHTCS B HOJOXKEHHE 0-8, a NpHOOD BKJIIOYAETCS MEXAY 3aXKH-
MaMu @ H 6

[Ipu nogave ToKa B pese A TOYHOH HMHTAUHM PeKHMa
e OCHOBHOTO HANPSXKEHHUS M HAUPSIKEHHS NOLMTHTKH JOJXK-
HBl OBITh 3aKOPOYEHBI HA PE3UCTOPHl C CONPOTHBJEHHEM, PaB-
HBIM CONPOTHBJCHHIO Kabeas ot nanean 10 TH Ha npakruke
JOCTAaTOYHO 3aKOPOTHTH HENH OCHOBHOTO HANPSIXKEHHS Ha HY-
JIEBOE CCIPOTHBJIEHHE, a UENH HANPSIKEHHs NMOAMNHTKH MOYKHO
He sakopauHBaTh [IOrpellHOCTL BHIDABHHBAHHS OCTAHETCS B
HonycTHMBIX npefenax. IIpw nomave HanpsikeHuss NOANHTKH
LENH OCHOBHOIO HaNps:KeHHd JOJKHBI ObITh 3aKOPOUEHH!, a
LeIH TOKa Pa30OMKHYTHI.

BripaBHuBanue NPOM3BOLUTCH PEryJHPOBAHHMEM 3HAUYCHHS
CONpPOTHBJEHAS pe3ucTopa RI3 B paboyeM KOHType mocie
HACTPOHKH YCTABOK, TaK KaK PE3UCTOPH B Ilenax ornaek TVI
3aMETHO BJHSAIOT Ha CONPOTHBJICHHE TOPMO3HOTO KOHTYpa H,
CJIeflOBaTeNbHO, Ha 0aJaHCHPOBKY KOHTYpoB Ilo 3TOH xe
npu4HHe NpoBepKa pese Komiuiekra AKZ2 Begercs nas 1 u 11
ctynened [I3 orpenbno Crefayer saMeTHTb, UTO GajaHCHPOB-
ha KOHTYPOB Ha ycTaBKax lI crymenu MmosxKer mokasaThcs H3-
JHIIHE[l, TAK KaK HEKOTOpas IoTepsl HalpaBJEHHOCTH CTyme-
HH ¢ BbLIEPKKOH BpeMeHH Kak 6ynro ue onacHa OpHAKO 5TO
He Tax Owa MoXKeT HIpHBecTH K uaiumnedl pabore I3 «3a
CIUHYy>», €CIM BBLAEpKKa BpeMeHH Ha cpabartbiBanue II cry-
neun I3 paccMmarpusaemoit BJI (uanpumep, 0,5 ¢) Mmeublie,
uev Buifepaxka BpeMenu I crymenn O3 (mampumep, 1 c) apy-
roit BJI, orxoxameit or wun gannoit I1IC Ilpu mposepke pe-
Jde mo I crynenu siKoph pese IeperjaoueHus cryneHefi KL/
3aK/JIMHHBACTCS B CpabOTaHHOM MOJIOKEHHH, IIPH NPOBEPKE 110
1I cTynenn — B oTnasuiem

B pene nogaerca nampskenue nognutkn 58—60 B u pe-
sucTopov RI3 peryaumpyercs B coorBercTBHH ¢ [2] TOK He-
Gananca 0—10 MXA B cTOPOHY TOPMOMKEHHS YUHTHIBas omac-
HOCTb JIOKHOTO cpabaTniBanus samutel BJI B Tynukosom pe-
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xkaMe mpu K3 Ha WMHAX NHTAIOMIEH IIC, npeACTaBmegca
fojiee 1leecO0OPa3HBIM PeryJupoBaTh TOK B Hpelerax o—
15 MxkA 3arem HalpsKeHHE CHEMAeTCH B pese monaercs
tok apyxdasuoro K3 HOMHHAJIbLHOH BEJTHUHHBI Toonw (O HJI_H
| A), ecan Zyermm=1 (5) OM/dasy, 2l uom, €CTH ZVCTWimQS—
=05 (2,6) Owm/dasy, 4lwow, ecan Zyermn=0,25 (1,25)
Owm/dasy, pesuctopoM RI3 B COOTBETCTBHH C [2] peryaupy-
oTcsi TOK HebasaHca B CTOPOHY TOpPMOXKeHHst To 1 cryneHH
8—10 MkA, nmo Il crymenn 8—15 MkA Opmnaxo, yuuThHBas
1PYAHOCTb BHIMOJHEHHs NPHBEICHHBIX HOPM Ge3 JIOMOJHH-
re/JIbHLIX PEryJHPOBOK, TMPEICTaB/IAeTCA BO3MOMKHBEIM perJIX~
pOBATh TOK B CTOPOHY TOPMOXKEHHUs IO I CTyNeHH 8—15 mKA,
no II crynenn 5—20 mMxA Ilposepsiercd TOK HebasaHca TpH
Hojaue HampsxKeHHs MOANHTKH

He Bcerga yamaercs 1ofo6patbh IOJIOXKEHHE DPE3HCTOpa
R13 tax, utob6n TOKM HebGajsaHca H OPH IOAaue TOKOB, H IpH
nojave  HampsKEHHA  MOANMTKM  YKJIAABBaJUCh B hOp-
M3 B a21OoM caydae  TIPHXOAMTCA  MEHATH ornai-
Ky B OfHOI W3 BTOPHYHHIX OOMOTOK TpaHCpeaKTopa TAVI na-
weau DI13 1636n uau peryaupoBaTh OfMH M3 3430pPOB TAV1
navenu DI13-1636M. Ecan Heo6XOAMMO YBEIHUHTb (YMEHb-
WHTb) TOPMOIKEHHE, CJeAYyeT YMeHbIIHTh (YBEJIHUHTDL) BHTKHA
win DJIC B paboueM KOHTYPE HJH YBeJNHYHTh (YMEHbUIATD)
HX B TOpMO3HOM KoHType IIpH 3TOM HEOOXOAHMO HEepenpoBe-
pUTb TOK HebajiaHca NpHM Nojade HanpsKeHus MONIHUTKH, a
TaKiKe HalpsKeHHe Ha BBIXOJe TPaHCPEeaKTopa TAVI, xaxg
OIHcaHo Bhlllle EcJAH M B 3TOM c/Iydae AOOUTHCS MPUEMJIEMBIX
TOXOR nebajaHca He yaaercsl, 3HAUHT, HNO3JIeMEHTHas IpoBep«
Ka Oblja cfeTalla HeKauecTBEHHO M €€ cjie/lyeT HOBTOPHTH

Tocse sTOro TMOBTOPHO NPOBEpsieTcss HACTPOHKa yCTaBOK
U, ecJil YCTaBKYy NIPHINIOCH HOANPaBHTD, €lle Pa3 MOBTOPSIOT-
¢ H3MEepEeHHusi TOKOB HebaJjiaHca

Iass PC xommiekra AKZI, eciu 3aiaHo CMelleHHe Xa-
pakTepucTuku cpabaTpiBanust B 111 KBajgpaHnt, mpoBepka INO
TAHHOMY pasiely He o0f3aTenbHa, HO IOJe3HA /11 BHIABJIE-
HHsl HeHCHpaBHOCTell sjeMeHTOB pede Ecad mposepka mpo-
BOAMTCS, HakIagka XBI craBurcst B IOJOKeHHE 0-8 (6e3
cMenleHHus), HakJajka IepeK/IouYaTesas 3JJIHITHYHOCTH XB§
craBuTcs B nosoxkenue I (Kpyrosasi xapaKTepHCTHKa), KOH-
rypel GanaHcupyloTcd, Kak OOBIYHO, a Iocje NPOBEpPKH Ha-
xjaanka XBI craBuTcs B NOTOXKEHHE a-6, TeM CaMbiM B TOp-
MO3HOII KOHTYp BBOANTCA NONOJHHTENBILI pesucTop RI14 ams
ocnaBaeHuA STOrO KOHTYpa M CO3JalHsf HOPMHUPYEMOro cMe-
menunst B 11l xBaapant

CHsiTHe YIJIOBBIX XapakTepHCTHK Zcp=f(¢). XapakrepH-
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CTHKH CHHMalTcA nag Kamaoro PC, ans kaxuofi crymenu
¥ IIpoBepAEMOro pesie Haknaika XB3 ycTaHoB/IeHa, ¥ 0CTafdb
gpix cusita [lpu npoepke no | crymeHH sikops peJsie mepe-
gJaouyeHns cryneneii KLI xomnanekra AKZZ2 3akauHHBaercd
B NOATAHYTOM IIOJIOXKEHHH, NpH nposepke no Il crymenu —
B OTIAaBHIEM

XapaKTepHCTHKa CHHMAercs [pH HEH3MeHHOM TOKe ABYX-
¢asnoro K3, BhoiOHpaemMoro nmpuMmepHO HOCpeNHHE HHANa3oHa
3aflaniplX TOKOB HacTtpoiiku Tox u Hanpsizkeune K3 moparor
¢1 B ¢ase naHesNH, COOTBeTCTBYIOIIHe HpoBepsieMoMy PC
(AB, BC, CA coorserctBenno jas pene KZI, KZ2, KZ3)
Hanpazkenue NOANUTKH OTKJAIOYAETCS CHSATHEM H 3aKOPayH-
BallMeM Ha HYAb COOTBETCTBYIOWIEro NpOBoJIa uenell manpd-
JKEHHs C HCHBITATENBHOTO YCTPOHCTBA

Aag PC xomnnekra AKZ2 yroj MexXIy HaipsiKeHHEw u
TOKOM H3MeHsercsl B npeienax 330—0—150° ciymedsviu ue-
pes 30°, BOMIU3H yriia, paBHOTO (v, CTYNEHH MOXKHO A€71alb
Menbule [Ipu KaXAoM BEICTABJEHHOM yIJle H3MepsieTcd Ha-
npsxenne cpabarpiBanusg PC u no ¢opmyre (19) paccun-
THIBAETCS CONPOTHBJAECHHUE cpabaTHIBaHMs

Hanpsixenne cpabaTelBaHus NpH KaxIOov YITe HsMeps
€TCs ABAaXKJAB IIPH CHUKeHHM HanpspkeHus ot 100 B 1o cpa-
GaThiBaHMS W NP NOBBIICHUH HANPsIAEHHs OT HVJIS J0 cpa-
GarbiBanngd TeMm caviBIV Ol€HJBAeTCs CMEIIEHHE XapaKTepH-
cTHkd B [ KkBajpant Hukree 3HaueHHe CONPOTHBICHUS Cpa-
OartbiBaHHsl IIPH yrie, pPABHOM Quu, JAOJXKHO COCTABJATH
0,62 9% Zyor Menpiice 3HaUCHHE OINACHO HM3-33 BO3MOMKHO
cru cpabateiBanus pese npH K3 «3a cnnHoft», Hanpumep Ha
wnHax TIC, Gosbiree — u3-3a OTKasa B cpabalblBaHHH TpH
K3 B navane BJI Ecau cmemenne B I KBagpaHT JexHT 3a
OpejendMH YKa3aHHOIO JAManasoHa, CAeAyeT NepenpoBepHTh
BHIDABHUBAHUE COMPOTHBAECHHH padoyero W TOPMO3HOrO KOH-
TYPOB

Has pene xommiaekra AKZ! xapakTepwcTuxa CHIvaercs
aHaJI0THYHO, ecyd cMelnenue B 111 kBanpaHT e ucrnosbsyercs
Ecau cMelmenre HCIOJb3yercs, XapaKTePHCTHKA CHHMaeTcs
NpH H3MEHEHHH YIJla MeAy TOKOM H HalpsiKeHHeM OT HyJIs
10 360° ConporuBierne cpabarbiBaHHs pejie NpH yriae, pas-
HOM @y +180° Xapakrepusyer cMmenienue XapaKTePUCTHKH B
ITI kBajpant OTo (MeleHHe JOMKHO JEXATh B Tpejienax
6—12 % Zyer Cmemenne MOXHO pervampopaTh Nepenaiikoi
pesucropa R14

Ectu  samama  samunrmueckas  XapakTepHCTFKA  pele,
CHATAs XapaKTePHCTHKA CTPOMTCH B KOMITEKCHOH ITTOCKOCTH,
OUPEAISIIOT(Y BeJHYMHBEl MaJjofl M 60JbiIoll nmoayoceil u 9.-
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JHUNTHYHOCTbL OLEHHBaercsl Kak HX orHomenne OHa JHoJKHA
COOTBETCTBOBATH 3aNaHHOH

OJHOBPEMEHHO €O CHATHEM YIJIOBOH XapaKTEePHUCTHEH
YI0GHO OLEHHTh yroal ¢nu PC MerogoM 3aceuwek [Has storo
Hocje omnpeaejeHHs HalpsixkeHus cpabaThiBanus TOpPH yrie
dactpoukn wa PC nogaercss Hanpsikenue, pasuoe 0,7—0,8
panpsikenusi cpabaTHBaHHA, H3MEHEHHEM YIyia MexXAy TOKOM
M HampsAxeHHeM B CTOPOHY MCHBIIMX 3HAUYeHHH BO3BpaLlaiOT
U BHOBbL cpabartbiBaiorT pene IlomyuamT yroa @icp 3arem Io-
BTOPAIOT H3MEpeHNe, U3MEHAS Yroa B CTOPOHY GOJbUIMX 3HA-
yeunit Ilosayuaor yroa gscp CyMMa 3THX YIJIOB, AedeHHas
[ONoJaM, AaeT YIoJd (yuy, 3HAUEHHe KOTOPOTO [0.KHO OBITH
GJIH3KO K 3aBOJCKHM JAaHHBIM

CHAATHE 32BHCHMOCTH CONPOTHBJIEHHS CPabaThiBaHMS OT
ToKa Zcp={(/) XapaxkTepHCTHKH CHHUMAIOTCH AJs1 KaxXIoro
pese, mist KaxAOH 30HBL, NIPH yIjie MEX1Yy TOKOM M Hanpsxe-
HEEM, PABHOM 3a1aHHOMY YIJly HacTPOUKH, UM TIPU YTJIE Qu v,
ecsin yroJ HacTpodku He 3ajfaH B ocralbHOM yC/IOBHA CHs-
THSI 3TPX XapaKTepHCTHUK NOBTOPSIOT y CJIOBHS CHATHA YIJIOBBIX
XapanTepHCTHK

loiasas B PC pasiuunble 3HAaYCHhs TOKa, ONPEAGIAIOT
uwanpsixenus cpabaroBanust PC u Zcp no dopmynae (19) u
c1posat s3aBucuMocth Zcp==f(/) W3 3Toll 3aBHCEHMOCTH OMNpe-
LeaSIOT TOT MMHHMAJbHBIH TOK, NpH KOTopoM Zcp==0,9 Zycr,
unu TOK TouHOH pa6oTel [rp Bo BceM sagaHHOM puanasoHe
TOKOB HAacTpOiKH Zcp jJo/kHO npeBnimath 0,9 Zyer, Irp
noJd4en OblTh He MeHee yem B 1,3 pasa HHKe MHHHMAaJbHOIO
TOKa HacTpoHKH B HeKOTOPHX IMpexesax MOXHO CHH3HTD
I;p, yMeHbIAA CMeuleHue yrJaoBOH xapakrepucruxku B | ksan-
paHT, HO OCTABJAA AapaKTEPHCTHKH BHIDABHHBAHHA KOHTYDOB
B JOIYCTHMBbIA TipeesiaXx 3aMveTHoe CHHheHHe [rp JOCTHraeT-
¢t nepexo oM Hda Gojiee BHICOKOe 3HaUYeHHE Zycr min

Onpenensiercs Takxke MakKCUMaJjbHBIH TOK, HPH KOTOPOM
Zep=0,9Zycx ITOT TOK AO/KEH HpeBHIIAaTb MaKCHMaJbHOE
3Haye’He TOka HAcTPOHKM Lcam 18 omnpeneleHHs MaKCH-
MaJibHOl0 sHAgeHus [rp TpebyioTcs H3AHIIHE GOAbUIHE TOKH,
JOCTAaTOUHO CHSTh XapPaKTEPHCTHKY IO TOka Ha(TPOHKH

Onpegegende yriaa MaKCHMaJbHOH YYBCTBUTEJbHOCTH B pe-
MAMe OpraHa HampaBJeHHs MOIMHOCTH. DTO u3MepeHHe He
0043aTe/IbHO, HO TOJE3HO JJs ONpele/eHHs [paBUIbHOCTH
HacTpOMKU KOHMTYpa NaMATH, a Takxe AJA objerdenus aHa-
JIH3a TIOBE/leHHsT peJjie IpH npoBepye noj nHarpyskoit Jas PC
koMnnekra AKZ2 usMepenue BBINOJAHALTCH CAeAyOmuM of-
pasov

3aKopayuBalOT ek OCHOBHOro wHampsixends PC, B na-
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HeIb NOA2l0T TOK AByx(pasHoro K3, paBHEII HOMHHAIBHOMY
TOKY I1aHEJH, H COOTBETCTBCHHOE HAMpsKeHHEe NMOANATKY (Ha-
npuvep, Aas G6aoka KZI — 1ok AB u nanpsaxeunne CO, pas-
Hoe 58—60 B) Msmenssi yron Mexay TOKOM H HampsKe-
HHeM, ONpelessoT Te j1Ba yraa, npu kotopeix PC cpaGarThl-
BAeT, T. €. JIMHHIO HYJEBHIX MOMEHTOB B KOMILIEKCHOH IJIo-
CRhOCTH, JIHHHIO, KOTOpAst 1€THT 3Ty IJIOCKOCTH Ha 30HY cpa-
GaTblBaHHA H 30HY TOPMOKeHHS 30Ha cpaGaTbiBAHHS MOJIK-
Ha cocTaBjsATh npumepHo 180°, cpexHee apudMmeruueckoe
U3 JBYX yIJIOB cpabaTthiBaHud (T € HePHeHAUKYJIAP K JHHHH
HYJICBEIX MOMEHTOB) TpeAcTaB/fer cOGOH Yyroa ¢y I10cKOD-
Ky YLIbl OTCUHTEIBAIOTCA OT HANPAMKEHHS HOANATKH, BEKTOP
KOTOpOTC ONepeKaeT BEKTOD OCHOBHOIO Hampskenus Ha 90°,
T0J1y YAIOUIHACS YTON @u,s B pexknme PM npubiusutesnsro pa-
BEH yray ¢u+ B pexume PC maoc 90° (tr e 155—170°).

OxonuarenbHas nposepka. s 3aBeplueHus Hagaixku 13
HEOOXOXHUMO OuennTs noBenende PC B moarofl cxeme 3aliu-
Thl, BBICTaBHTL BpeMeHa cpabaThBaHHA KaXXIOH CTYNeHH H
IpoBepuTL Hampas/eHnoctb PC mox marpyskoit Ilockoabky
OTH OHCPalHH JOJIKHBL ABJSTHLCA 3aBepLIAIIHMHU Hepel BBO-
AOM 3aIHTHL B PaBoTy, HX Le1eco06pasHO BHIIONHSTH, KOTLA
6yAyr HaMaMKeHBl OCTAJAbHBIE 3JeMEHTH NaHegH ITosromy atu
onepauun onucauw B § 21, 23

18. HAJIABKA BIIOKMPOBKM NMPU KAYAHMAX

IlpoBepka cocroAnus NOJNAPH3OBAHHOrO pese, a TaKikKe
NpoBepKa QUILTPOB BTOPOH M HATON TapMOHMK ONHCAaHH B

§

bnokuposka tuna KPB-126. Cxema OJIOKHPOBKHM  mpej-
cTaB’deHa Ha puc 1l,a

Hacrpoiika guavrpa tokos obparnoii nocaedosaresvto-
cru (PTOIl) BeBoastess u3 paboTl cxema TOPMOKECHHUS
YCTAlIOBKOHA IepeMBIUKH 6-8 B MoJoxkenue 4-6 U cxema nycKa
no TOKV 3/y yeTaHOBKOH Nepembluky 36-38 B mosioxkenue 38-40.
OcrasbHble TEpPeMBIUKH H HaKJaLKu OCTAITCH ycranos1en-
IIBIMH B COOTBETCTBUHM C 3aLAHHBIMH ycTaBkaMH Peae KL3
3aKJIMHUBAETCA B CPaGOTAHHOM COCTOSIHHH

Hust mposepku wactpoitku ®TOI] ¢ BXoga naHenld u3Me-
pArTes TOKH cpabarsiBanus peie KAl B pekuMe nurtanus
AB, BC, CA (uByxdasnoe K3), satem AO, BO, CO (onuo-
dasnoe K3) Ecau pere KAI we HACTPOEHO (BHOpaLMs] KOH-
TaKTOB, pa3bpoc TOKOB cpabaTHBaHus NPH TOBTOPEHHH H3Me-
penun w1 1), macrpoiiky ®TOII moxno mpoBepurs, noja-
Bas TOKH B TeX e PEeKUMaX JO ONPeeJeHHOT0 TOKA B MHJ-
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JHaMIlepMeTpe ¢ BHYTPDEHHHUM CONPOTHBJEHHEM He GoJee
75 Om, BKJII0YeHHOM B pacceuky Hak/aaaku XB4 Cpennee 3Ha-
gyeHMe ToKa cpabartoiBauusa pese KA/ mpu oanodasamx K3
JOJKHO NpEBHIIAThL CpelHee 3HauYeHHe TOKa cpabaTkiBaHusg

npu aByxdasumx K3 Y 3pas ¢ 1ounoctbio 45 % Toxu cpa-
GateiBands pene KA B KaxKIOM H3 PeXKHMOB ABYX{asHOro
K3 He HOJKHBI OTJIHYATBCS OT CPefHEro 3HaueHHs Gojee yem
Ha 3,5 Y, To e B pexkumax oaHodaszHoro K3 Ecan pasbpoc
10KOB BBHIXOJIHT 3a YKa3aHHBIE IpeLessl, NPOH3BOJUTCS HACT-
pofixa ¢usbrpa LA 3TOro OT cXeMbl (HIBTPA OTKAHOUAIOTCH
Tparcopmaropel TA2, TA3 cusatuem nepembruex 29-31, 33-35
H OTKJIOuaercss Harpyska ¢QHJIbTpa CHATHEM HaKJIaIKH mepe-
Kaio4daTteas yctaBok no /, Ha (uabtp nojgaercs nepemeHHoe
Hanpsixenue 100 B (mexay saxumom 35 u obmmell TOUKOl ne-
peksaoyaTens ycTaBok 1o [p), H pesucTopamu R7, R10 pery-
JIHPY eTCH COOTHOIIEHHE HalPSKEHHH

UCZ — UR9+R10 _ V3_’ (23)
UR7+R8 UC3

KOTOpoe st 06OHX IIeY JOJKHO BBIAEPKHBATHCA C TOUHO-
crhio 1,5—2 % 3unaueHus HaUpsiKeHHH H 3aXKUMBI JOLKJIO-
YeHHS BOJbTMETpa INpHuBejIeHs B TabJ. 6

Ta6auna 6
OGo3HayeHHe Samumss wsmepens Hanpsixenue, B
HanpsxKeHus KPB-126 I KPB-125
Ugs 31-35 18-32 86,5
Upzirs 31-1, 20-32 50
Upgsrio 85-39 18-85 8.5
cs 39-1, 16-36 50

ITocse sToro HeoOGXOAHMO BOCCTAHOBHTH 3aJaHHOE IOJO-
JKEHHe HaKJaJKH IEepeK/aI04aTels YCTaBOK 1o [y, NepeMbluKH
29-31, 33-85 w NOBTOPHUTH NPOBEPKY HACTPOHKH (HIbTpPa TO-
Jaueli B nmanesp tokoB AB, BC, CA, AO, BO, CO. Ecau pas-
6poc ToxoB cpabarbiBanus pene KAI He yknajaniBaercs B 3a-
JaHHBe NpeJensl, NMPOBepsieTcss HCNpaBHOCTL TpaHCHOpPMATOo-
pos TA2, TA3

His nposepru TA2 Bmecro nepemsiuku 29-31 nopksroua-
€TcAd MWIJIHaMIEpMeTp, Ha BXOJL MaHeNH MOAaloTCs HOMH-
Hajbuee ToKH (D win 1 A) moouepenso Ha 3axumul CA, AQ,
CO. Bropuunbie TOKH, H3MeDEHHbE MUJJIHAMIEPMETPOM,
JOJIKHBEL COOTHOCHTbCH Kak 3.2 | u OLITb NpUMEpPHO PaBHH-
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mu 114, 76, 38 MA. [lis mposepku TA3 Munanumamnepmerp
YCTAHaBJHBAETCS BMECTO I€peMBIUKH 33-85 H TOK mopaercs
Ha saxuMmbl BC, BO, CO. CooTHolieHusI TOKOB M HX abco-
JIOTHbIE 3HAaYeHHS JOJKHE! GHITh TAKHMH XKe.

Iiposepra ycrasku no I, TlpousBoauTCS IPOBEpPKAa COOT-
BeTCTBHS M3MEPEHHOrO Ha BXOJe HaHeNH TOKa cpabaThiBaHHUS
nojsApu3oBaHHoOro pesne KA/ ycraske, BHCTABJIEHHOH Ha mepe-
KJouaTese yCTaBOK 10 [p. 3HayeHHe TOKa cpabaThIBaHHS
KAl npu nonaue tToxa Ha BxoA AB 10MKHO GBITH CBSI3aHO C
TOKOM YCTaBKM COOTHOLIEHHEM

45 .
Ly, p = =228, (24)
V'3
a TpH mojaue ToKa Ha BXOX A0 — COOTHOLIEHHEM
! 4
oo, p = __?Cvl. (25)

ITpu OTKJIOHEHHH H3MEPEHHOr'0 Ha BXOJ€ NMaHeJH TOKa cpa-
GarniBanus pene KAl or Toka ycTaBKH Ha 3HaueHHe GoJee
=10 9% caenyer mozperyJupoBaTth TOK cpabaTbiBaHHS H3Me-
HEHHEM TMOJIOXKEeHHS JIEBOr0 HENOABHXKHOTO KOHTAKTa peiie
KAL

B umenp XB4 BrjIOUaeTcs MHUJANHAMIEPMETp U IpH Nofade
toka Ha Bxog AB (man BC, CA) usmepsiorcs TOKH cpabaTet-
BaHHS W BO3BpaTa caMoOro IOJSPU30BaHHOrO pene. Tox cpa-
SarplBaHus JAOJXKEH JeXaTh B npenenax 2,4—2.6 mA, kosd-
(pUIIHEHT BO3BpaTa JoJxkKeH ObiTh ve MeHnee (0,4, Ho 6JIM30K K
5TOMY 3Ha4eHHIO (HHAUe €CTb ONACHOCTb HeHaAeXHo# paboThi
KOHTaKToB). PeryiupoBanHe TOKa BO3BpaTa M, CJAeLOBATE/]b-
HO, KO3(Q(HUHEHTa BO3BpaTa IPOM3BOAHUTCA H3MEHEHHEM I1O-
JIOJKEHHS NIPABOr0 HENOJABHIKHOTO KOHTAKTa NOJSPH30BAHHOIO
pete. IIpy sTOM He00XOAMMO HOMHHTH 06 O0eCHeueHHH Tpe-
OyeMoro 3a3opa MexAy KOHTakTaMH peJle.

Hckawoyaercs Mu/iiHaMIepMerp, ycTaHaBJuBaercs Ha-
kiaajika XB4, akopp pene KL3 3akJuHHBaeTcs B OTHABINEM
nosoxenud. Msmepsiercs tok Ha Bxone AB (BC, CA) naunenu
IpH BO3BpaTe MOJSPH30BAHHOrO pesie H BBIUHCIAETCS KO-
(pHUKEHT BO3Bpara OJOKMPOBKU B moJHOH cxeme. On goJxkeH
Ouith B mpenenax 0,7-—0,9 (nayumre Giuxe K HUXKHEMY mpeje-
Jy), B MPOTHBHOM cJIyyae CJeayeT NPOBEPUTH pesucrop R12
B LN, WYHTHpYoOMeH pabouyio o6MoTKy peae KA.

IIposepka ayscrsuteavrocTu 6Gaokuposku no toky 3l
MOKeT He IPOM3BOAHTLCH, €CAH He 3ajaHa ycraBka no 3/,
OOHAKO MpH HajajfiKe Takas NPOBEpKa BeChbMa IOJe3Ha BBHAY
BO3MOXKHOCTH BBOJa 3TOH NPHCTaBKH NPH H3MEHEHHAX ycTa-
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BOK ceTH. Ecin ycraBka 3ajaHa, IpoBepKa NMPOM3BOAHTCS Ha
3a/1aHHOH ycTaBKe, €CJM He 3ajaHa, MPOBepKa NPOU3BOIHTCSH
LA qboro  u3 Tpex NOJOXKeHHI mepekjiouareas no 3.
biokupoexa mo 3/o BK/IIOYAeTCs CHATHEM NepeMHuKH 38-40
H yCTahOBKON NepeMBblUKH 56—J38 na zaxumax AKBI, orkio-
qaercst OTOII pasmbikanuem Hakmajgku XBI, BEIBOAHTCA TOP-
MOKeHHe pasMmbikaHueM Hawkianku XB2, pene KL3 duxcupy-
ercst B cpaboTaHHOM NOJNIOXEHHH W Ha NMaHeNdb [0jaeTcd JIo-
oot u3 TokoB A0, BO, CO no cpaGaTBBaHHS NOJSIpH30BAHHO-
ro peae KA/ VaMepeHHOe 3HaUeHHe [LOJIXKHO OTJIUYATHCS OT
ycTaBKH He Gojee dem Ha =15 9. Boccranmaenausaercss Hc-
XOLHOE TMOJIOKeHHe TIepEeMBbIUEK ¥ HaKJIaloK.
IIposepra roappuyuenra rtopmoscenusn. KoappuuneHT
ropMoxkenust Ky, %, onpenensiercs u3 (16):
12(:, —Iﬁc,uo
.= _—"—A,T—-— 100, (26)
rie Bce 0603HAUEHHS COOTBETCTBYIOT Oobo3Hauenusim B (16).
Ipn moxzaue Ha NaHeldb TOKa jAByxdasmoro K3 (Hampu-
mep, BC) MoxHO II0JB30BaThCs GoJiee YAOOHBIM BhHIpaxe-
HueM, %:

—1
Kr: ]BC c, p _ BC ¢,p0 100’ (27)
V3
rae Ipcep — 1ok BC Ha BXOJe MaHeJHn B MOMeHT cpabaThBa-
uust peie KAl mpy MEHHMAJbHOH ycTaBKe 1O [; W NPH MO-
IAIIHOM TOKe TOPMOKeHHS, A; [pce,po — TO XKe, HO IPH OTCYT-
CTBHH TOKa TOPMOXKeHHsl, A; ocrajbHble 0003Ha4Y€HHS COOT-
BeTCTBYIOT 0Go3HadcHHAM B (16).

Hnst npoepku K; BBHICTaBJsAeTCA MHHHUMaJbHasi yCTaBKa
no Iy, pese KL3 3axaunuBaercss B CpabOTaHHOM IIOJOXKEHHH,
pasMBIKaeTcsi Hepevbluka 6-8 KOMIJIeKTa AKBI1, Ha 3aXKHAMB
4-8 tpancdopmaropa TAI momaerca TOPMO3HOM TOK OT IIO-
CTOPOHHErO HCTOYHHKA TPEMs-U4eTHPbMsl CTYNEHSMH B JHana-
gone (2-+7) liom, Ha BxoA BC naHenu mojaercs TOK IO cpa-
6aTelranug KAl npu CTCYTCTBUH M NIPH HAJHYHH TOPMOXKEHHS.
Brigncaenunit nmo dopmyne (27) xosdpdunuent He J0JKeEH
OTJIHYaThLCA OT YCTaBKH, YCTAaHOBJCHHON Ha IepekJjrouaresne
K=, 6onee uem na =410 %.

Jlns yno6erBa HPOBEAEHUS NOCJAEAYIOUHX IPOBEPOK BHI-
cTaBAsIeTCS 3aJaHHas ycTaBKa mo [; H Ha 2TOH yCTaBKe NpPO-
U3BOASITCS aHaJOTHUHble uU3MepeHus. 3HaueHHe K, KOTOpoe
IpH 3THX YCJAOBHSX IPONOPIHOHANBHO BO3pacraer, (HKCH-
pyercst B IPOTOKOJIE H CJAYKHT OTHPABHON TOYKOH A/ OLCHKH
MCIIPABHOCTH 3JEMEHTOB TOpMOXeHHs 0e3 mepexoja Ha MH-
HAMAaJbHYIO yCTaBKy IO [o.
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B 3akjgioyeHue MOJE3HO NpH IlepeMblukax H HaK/aajixax,
yCTAHOBJEHHHX B pabouee IOJOKEHHE (no Is, 3, K:), mo-
naBasi ToKH Ha Bxoam AB, BC, CA, A0, B0, CO, u3MepHTb H
samicaTh B TPOTOKOJE TOKH cpabaTbiBaHHA pele KAI. 310
OKAKETCs TOJIe3HBM AJs OLEHKH HCIPaBHOCTH OJOKHPOBKH B
{e/10M NPH HOCTIEeAYIOUHX IPOBePKax.

IIpoBepka pene Hanpsuxenus KVI B caiydae ero HCHOJb-
30BaHHSI NPOU3BOJAUTCS B COOTBETCTBHH C [21].

Baokuposka tuna KPB-125. Cxema G/I0KHPOBKH NpPEACTaB-
Jena sa puc. 10, a.

Hacrpoika QuasTpa HAnpasenus o6parnoti nocaedosa-
resvroctu (PHOIT). TlepeMbluKH ¥ HaKJIALAKH BBIMOJHSIOT-
e B COOTBETCTBHH C 3ajiaHHBIMH ycraBkamu. Pene KL3 3a-
KAHHEBaeTcsl B cpaGoTaHUOM NojoXKeHHH. K maHemd mOABO-
ASTCS MOOYEpeIHO HalpsIKeHHS AB, BC, CA, npuueMm naJs
pMuTaudE pexxuMa asyxcdasnoro K3 Tperbs pasa samblKaer-
cs1 co Bropoii (B ycrpoiictBax YII3-2 u ¥5053 310 peasnusy-
eTCsi PEKUMOM  «TpeTbsi (pasa OTK/IIOUEHa»), T. €. MNOABO-
natca Hanpsixkedus A — BC, B-—CA, C—AB g0 cpabarH-
Bauua pede KVI. Eciau pese He HacTpoeno HJIH  €CTb
COMHeHHs B ero HACTpOiiKe (BHOpauHst KOHTAKTOB, pasbpoc
Hanpsikenuil cpabaTbiBaHusi INIPH MOBTOpEHHH H3MepeHui),
macTpoiixy ®HOII MOKHO BeCTH NMOABEMOM HANPAKEHHA 0
ONpeAeNEHHOr0, OJHHAKOBOIO IS BCEX H3MepeHHd TOKa B
MHJIHAMIepMeTpe, BKJIOUEHHOM BMECTO HaKJIaAKH XB1
(BHyTpenHee COMpPOTHBJeHHE Npubopa — He Gosee 75 Om).

Hanpsixennss cpabGaTeiBaHus NPH BCEX TPEX H3MEPEHUAX
He JO/KHBI OTJHUYATbCS OT CPeLHero 3Hauenust Gojiee ueM Ha
1,5 %. Ecau pas6poc HanpsikeHuit cpabaTblBaHHMA BBHIXOLHT
3a YKa3aHHbpie Npejesbl, HeOOXOAHMO IPOU3BECTH HacTpOUKY
¢unptpa. Jas 3TOro OTKJIIOUAETCs Harpyska duabpTpa pas-
MBIKaHHEeM nepeMbiukd 32-34 kommiekta AKBI W K manesn
nonsoantcs Hanpsxenue Up—ca, pashoe 100 B. Pesucropa-
MH R7, R10 perymupyercst COOTHOIIGHHE HAMPSMKEHMH MO BhI-
paxenuio (23), KOTOpoe AJsi OOOMX Iied NOJIKHO BBIAEpKH-
BaTbesd ¢ Tounocthio 1,6—2 %. Tpebyemble 3HAYeHHs Hampsi-
JKEHHH H 3aKAMBl IOAK/IIOUEHHSI BOJbLTMETpa IpPHUBEJEHH B
tab.a. 6.

[Tocse 3TOr0 BOCCTaHaBAHBAeTcsl HepeMbluka 32-34 M To-
Bropuo mposepsiercs Hacrpofika OHOII nopaueit mampsxe-
it A— BC, B— CA, C— AB.

IIposepra ycrasku no U,. T1ponsBouTCs NMpPOBEpKa COOT-
BETCTBHSL H3MEPEHHOrO Ha BXOZe TaHeJH HampsuKeHus cpaba-
teBanua peie KVI ycraBKe, BHICTABJIEHHOH Ha MepeKaOyaTe-
Je ycraBok no Us. CpenHee 3HaueHHe HaNPsKeHHIt cpabartbl-
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BBabHPIH KV1, NOJNy4eHHOE B pesysibTaTe  H3MepeHuf,
IMOJIHEHHBIX NpH Hactpoiike ®HOII, mosxkuo 6rTh cBfA3a-
HO ¢ ()a3HBIM HaNpSXKEHHEM YCTABKH COOTHOIIEHHEM

U
Uzc.p = 'Lgﬂ‘ (28)

IIpu oTknoHeHHH H3MepeHHOrO HampsIKeHHs cpabarhiBa-
uusg KVI or ycrasku Gonee yem Ha 410 9 clIeLyeT nojpe-
I'yJIupoBaTh HanpsiKeHHe cpaGaTHIBAHHS HM3MEHEHHEM TOJO-
XKeHHsl JIeBOTO HENOJABHKHOIO KOHTaKTa pene KVI.

B nens XB1 Bknouaercs MHIMaMOepMeTp H IPH Nojaue
Ha BXOjN OXHOro M3 Hanpsxkeuui A —BC, B—CA, C—AB
H3VIEpAIOTCS TOKU CpabaThiBaHHS H BO3BpaTa caMoro moas-
pusoBanuoro pese KVI. Tok cpabaThiBaHus HOMKEH JekKaTb
B nperenax 1,6—I1,8 MA, a xosdduuuent Bospata HOIKEH
Obitb e Menee 0,4. PerynupoBka Toxa BO3BpaTa H, CJIexo-
BaTe/bHO, KO3(duurenTa BO3BpaTa NIPOH3BOAUTCS ’I/ISMeHe-
HHEM TIOJIOJXXEHHs] MPABOr0 HENOABHKHOTO KOHTAKTa MOJSPH-
3oBanHOro pese. Ilpu 3ToM HEOGXOAMMO NMOMHHTH O COXpa-
HEeHHH TPefyeMOro 3asopa MexJy KOHTAKTaMH peJe.

3areM HCKJIIOUAeTCss MH/IIHAMOEDMETP, YCTaHABJAHBAETCS
Haknanka XBI, akopb pene KL3 3akNuHHBAeTCS B OTHAaBLIEM
nonoxenuy. Mamepsierca manmpsxenne A-—BC (B— CA
C—AB) ua Bxoze maHemu mpnu BosBpare peje KVI u BHI-
YHCHSeTC KO3 QUUHeHT Bo3Bpara OGJOKHPOBKH B MOJHON
cxeme. OH fonxen 6HTL B npefenax 0,7—0,9 (ayume Gamxe
K HHXKHEMY Ipefesy), B NPOTHBHOM CJyuae CJELyeT IIPOBe-
putb pesucrop R11 B uemu o6Morku pene KV1I.

Ilposepka uyscrsurenvroctu 6arokuposku no toky 3ly u
peae nanpaxcerus KV2 npousBOmuTCs Tak iKe, Kak IJsi
KPB-126. BrokupoBka BBOAHTCS yCTaHOBKOM nepeMeluky 6-8
komniekra AKBI. Tok mopaerca B maHelp Ha OLWH H3 BXO-
zoe A0, BO, CO. Pene KV2 nposepsiercst 1o [21].

19. MMPOBEPKA BJSIOKMPOBKM IMPU HEMCMPABHO
CTAX B LLENAX
HANPAXEHMSA (TUNA KPB-12) !

IlpoBepsiercs Hacrpofika peae KVI (puc. 12,a). Bumecto
HakJaaku XB7 Brharpouaercs MuannaMmnepmerp. Ha Bxom 3Us
naHesH, Ha 3axxuMBl 260—256 (cM. puc. 15) monmaercs perynu-
pyeMoe HanpsixkeHune. Mamepserca Tok cpabGaThBaHHS H BO3-
Bpata pene KVI. Tox cpabarniBanusi pery/jupyercsi B Opeje-
gdax 1,7—1,9 MA, kosdpduunent Bosrpara — He meHee 0,45,

IIpoBepsiercss mcmpaBHOCTH BeTBelf 3Be3ABl PE3HCTOPOB
R33 —R35. Idast storo K HaHeaH MOABOASATCS IMOOUYEPENHO
TPH PaBHBIX (a3HBIX Hanpsxenus 60 B na Bxoawst A0, BO, CO
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NpH 3aMKHYTHX Ha HyJb ABYX cBOGOAHHX @asax, T. e. A—
BCO, B— CA0, C— ABO. MunnunamnepMerp, BKJIOUEHHHH B
ienb KV I, npu nomaue nanpsixenus A — BCO ponxeHn mnoka-
3aTb TOK IPUMepHO B 2 pasa 60/blUHH, yeM IpHU Nofave ABYX
IPYrux HalpsaKeHHud.

[IpoBepsieTcss GanaHcHpOBKa pese Mo oOMoTKaM w4 u w3.
OTka0ualoTCsl TpoBoJa Ha saxumax 42, 44, 46, 48, 38, 40,
75 xommnekta AKZ2. Ha xomniekr AKZ2 noparorcd Hamnps-
xkenve 60 B na Bxon BO (44-48) u uanpsixenne 100 B na
Bxox MH (75-40). Perynuposkoii pesucropa R37 no6upaiot-
ca orcyTcrBHst Toka B pese KVI. IlpoBepsiercs GajlaHCHPOBKa
o o6motkaM w3 u w2. Ha Rommuekr AKZ2 nojaercss Hanps-
wenue 100 B Ha Bxoan HH (75-40) w 3U, (38-40). Perynu-
poBKo#i pesncropa R39 nobupaioTess OTCYTCTBHS TOKa B peje
KV1.

BhilmeykazaHHbie HCNBITAHHS JOCTATOYHO TPYAOEMKH, IO-
3TOMy pEryJaHpoBKy pesuctopos R37, R39 ynobuee npousBo-
JIUTbL Ha STame MPOBEPKH 3alHUTH II0J HArpys3kod Iocsae Mof-
KJloueHHust nasenu Kk AefictByromemy TH, kak Oyner omucamno
B § 23.

20. HANAOKA TOKOBOW 3AWIMTblI HYNIEBOW MOCHEROBATENIbHOCTH
U TOKOBOM OTCEYKH

I[Mposepsiorest pesie Toka no [21]. HacrpauBaiorcs TOKH
cpabGaTbiBanust Icp B Bo3BpaTa Izp pesie Ha pabounx ycras-
Kax, IpOoBepsAeTcs OTCYTCTBHe BUOpallMB KOHTAKTOB IpPH IO-
LaHHOM Ha TaHesJb NOCTOSIHHOM HanpsieHuH. IIpoBepka mpo-
H3BOANTCS B AuanasoHe TOKOB oT 1,05]¢p M0 MakcHMaJbHOTO
toka K3. I[Tosropuo npoBepsitores Iep 1 Ipp.

3arem mpoeepsiiorcs PM no [12]. CHEmaercss KOHTaKTHas
mIata. YcTpaHsercs CaMmMOXOi IO TOKY IIPH 3aKOpOUYEeHHOH
ofMoTKe Hampsikenus. B maHenb mnomaercd TOK Ha Bxox A0
nam B0, CO no MakcuMmanbHOro Toka oOfHodasnoro K3 na
3eMJI0 wiH no Toka cpabarteiBanus I crymenn T3HII, ecam
OHa HeHATpaBJeHHAf., YCTpaHseTcd CaMOXOJ IO HampAKeHHIo
npu pasoMKHYTOH TokoBofi o6moTke. Ha Bxoa HK (3U,) ma-
HeJaHn nonaercs Hanpsixkenuwe po 110 B. 3arem mepemnposepsi-
eTCsl caMOxof 1o TOKy. Uro6ul HaliTH MOJOXKeHHe CepACUHHKa,
KorZa ofa caMoxoja OTCYTCTBYIOT HJIM JEHCTBYIOT Ha PasMel-
KaHge, nocaeqHuil nesecooOpas3Ho NOBOpAauMBaTh BCE BPeMs B
OLHOM H TOM e HamnpaBjeHuu. [IpH mpoBepkKe caMOXOAOB
Hajo ocreperaTtbes neperpesa 06MoTok PM.

VYcraHaBnHBaeTcss KOHTaKTHasi Tjara. [IpoBepsaioTcst 30Ha
paborst PM u yroa ¢uu nogauefl Ha TokoBHIiT Bxoa A0 niau
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B0, CO nauenun moMmHanbHOrO TOKa ¥ Ha BXox 3U, HOMH-
HaJbHOTO HAampAKEeHUs, PEryJHpyeMoro 0o yrjy OTHOCHTEJb-
HO Toka. IIpH TOKe, paBHOM HOMHUHA/JBHOMY, H yrje MeXIY
TOKOM M HAMNpPSXKEHHEM, PaBHOM YIVIY (uu, HPOBEPSETCH MH-
HMasbHOe HanpsiKeHHe cpabGarTwiBanuss PM u BHIUHCHAsieTcs
MHHUMAaJbHasg MOMHOCTh cpabarthiBaHusA. OHa XOMKHA OBITH
iie GoJiee 3aJlaHHOH, PEryJHPYeTCsl YIJOM 3aTSXKKH MPYKHHHL.
IIpoBepsieTcss oTcyTcrBHE BHOpALHHM KOHTAKTOB NpPH MOAAH-
HOM Ha TaHe/Jb IOCTOSHHOM Hanps:xeumd. luas storo B ma-
Heslb TMOJAIOTC TOK H HampsKEHUE IOA YIVIOM (4 B JHama-
soHe MowHocrel ot 1,2 Pc, 10 3amaHHOf MakcHMaJjbHOH
MOIIHOCTH Pirar. KOHTPONHPYETCST 4€TKOCTH paBOTH KOHTAK-
108 PM 1 veTkocTh paGoTH pesie-NOBTOpUTENEH,

Ecau uMeercsi HanpaB/eHHas CTYNeHb 3allHTH 0e3 BH-
JICPIKKH BpeMeHH, NpOBepsercs NoBeleHHe pese npu cOpoce
0o0paTHOH MOILIHOCTH, T. €. IPH YIJe Quu --180°% ot 10 P.p 1o
3a]laHHOY MakcHMaJbHON oOpaTHON MolHocTH. He mosKHO
OBITh KJIEBKOB JO 3aMBbIKaHHSI KOHTakToB. KieBku ycerpans-
I0TCA 3aTAXKON IPYXHUHBI ¥ PeryJAHPOBKON KOHTAKTHOH cH-
creMel. Ocranbhble xapaxkrtepuctukn T3HIT u orceukn oue-
HUBAIOTCH [pH IHOCJAeAYIOIIHX NpoBepkax (cm. § 22, 23).

21, KOMIUIEKCHAS NPOBEPKA OMUCTAHLUMOHHOWM 3ALLMUTHI

[IpoBepka sABAAETCS OAHHM M3 3AKJIIOUHTENBHHIX 3TANOB
palboTHl, moce KOTOPOrO HEAOMNYCTUMO BBITOJAHSTh KaKHe-JIH-
6o nepecrpoiikn B cxeMe I13. [TosTomy oxonuatesbHo mpose-
pseTcs NOJOXKEeHHE BCeX IepeMbIUeK Ha IaHeAHW W Ha JHIe-
BHIX TJjaTax KomniekToB. [l npenorBpamenust cGoes B
paGore IIl crymenm mesnecoo6pasHo OCTABHTH PasOMKHYTOH
J0 TPOBEPKH MOJ HaArpyskodl HaxJgaaky XB7 B uenu pene
KV1 6/10KMpOBKM Npu HEHCHPABHOCTAX Ieneil HamnpsiKeHHs,
eciau Gaok nutamus HM  xommaekra AKZ! sanuran uepes
pasMblKawInui KOHTAKT yHmoMsiHytoro pede. [loakaouath
VKasaHHHH OJ0K NUTAHHA IOMHMO 3TOr0 KOHTaKTa Hexkela-
T€IbHO, TaK KaK 3TOT KOHTAKT CTAHOBHUTCS HEKOHTPOJHpYE-
MELIM, €r0 Pa30MKHYTOE COCTOSIHHE OCTAETCst He3aMEYeHHBIM H
I1l crynens /I3 MoOXKeT 0Ka3aTbCsl BHIBEAEHHOH M3 HEHCTBHSL.
Ilpn umurauny Hecummerpuunbix K3, kKorja Ha namenb He
IIOAAOTCS HANPSJKEHHS H3 CXeMBl PA3OMKHYTOTO TPeYTOJbHH-
ka TH, 610xkupoBKa MosKer cpaGoTaTh W 3aNpeTHTh NeHCTBHE
111 crynenw.

KoMnnekcras mposepka BkJIouaer B ce6st psa onepauuil.

1. UmuTupyrorest pexumel asyxdasuoro K3 B I, IT u III
30Hax jpefictBus [I3, H3MePAIOTCST H HACTPAHBAIOTCA BPEMeHa
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Kaxjoil crymenu. [Ipu 3TOM OIEHHBAeTCs IOBeleHHe 3alllH
TH B LeJOM BOJH3H TPaHHL 30H JAeficTBHA, IpH 0Z:, 0,9Z;,
1,17y, 0,9Zy, 1,121, 0,9Z1, 1,1Z1m. s uaMepeHus: BpeMeHH
cpabaTHBaHusi 3aIUHTH CEKYHJOMep NycKaercs HPH TNoAave
Ha NMaHeJb TOKOB M HampsiKeHWH aBapuiHOTO peXuMa M ocra-
HaBJHBaeTcd 3aMBIKAOMUMH KOHTAKTaMH BBIXOLHOTO peJe
L3, pefictBylomyMyu Ha oTkjaodueHne. KOHTAKTHL  JOJIXKHEL
6BITh OTKJIOUEHH! OT OCTaJbHON cxeMbl maHesnu. JLJad HMHTa-
UMK aBapHIHHIX PEXHMOB BhIOHpaloTcsd TOKM K3 mnpuMepHO
nocpeniie 3afaHHBIX QMAaNa30HOB TOKOB HacTpoiiku. Hamps-
JKEHHS] PACCUHTHIBAIOTCS HMCXOAA M3 BHIOPAHHBIX TOKOB IO
dopmyae (20). Yroa Mexay TOKOM M HalpsizK€HHeM IMpHHH-
MaeTcs PaBHBIM 3aJaHHOMY yIIy Hactpoiiku. Ilockonbky He-
oGXOZAMMO OLeHHTh NoBeneHue kKaxporo PC B cocrase 13,
pexum aByxdassHoro K3 umurupyercs MNOOUEPENHO I/ BCeX
TpeX BO3MOXKHHIX coueTanuii noBpexjaeHHux ¢as: AB, BC,
CA. CooTBeTCTBEHHO IpH MMHTAUMH Kaxjaoro K3, manpumep
AB, B xommiekrax AKZI u AKZ2 pa3MmblKaloTcs Hak/IaiKH
XB3 B PC, ne npenHasHayeHHBIX 14 pabOTH B 3TOM PEXHME
(KZ2 n KZ3 nas namero npuMepa). [lapaMeTpsl aBapHiHO-
ro pexuMa yZOOHO BEICTABJSITh NIPH CHATOM C MaHENH omepa-
THBHOM HamnpskeHuH. Cjenyer nojath Ha naHeldb TPETbIO Qa-
3y uenell HamnpsixkeHus (HaupsKenue moAnuTkH). Ilepexsio-
yeHHeM KJI04a PEXHUMOB HCIBITATENIBHOrO YCTPOHCTBA B
nosoxenue «HopManwHb» OTKAOYaeTcs ToK K3 H B Ienu
HANPSAXKEHHS NaHENH NMOAAeTcsl NPHMEpPHO HOMHHAJbHOE H
CHMMeTpHuYHOe Hampsixkenue. Ha nadesp mojaercss IMOCTOSIH-
HOE HaNpsKEeHHE, YCTAHOBKOH KJIOUa PEXHMMOB B MOJIOKEHHE
«ABapufinblii AByx(asueii» B NMaHeNb NOZAETCA NPeABapu-
TeJbHO HACTPOeHHH ToK K3, nuHeliHOoe HaNpsiXKeHHE MEXKAY
AByMs (asaMH HeleH HaNpsiKeHHA CHHXKaeTcs A0 NpeaBapu-
TEJIbHO BHICTABJEHHOTO H OJHOBPEMEHHO IyCKACTCs CEKYHIO-
mep. Bpemsa nelficTBHSt MrHOBeHHBIX cTyleHel J13 ¢ BHXOZHBIM
perne KL4 wommnekra AKZ2 o6runo He npesnumaer 40—
65 Mc, ¢ BuHOCHEIM pene KLI —0,08—0,]1 c. Bpemsa neficrBus
CTyneHed ¢ BbAEPKKAMH BpeMeHH BHICTaBjsieTcss 0OBYHO NpH
uMuranuu pexuma K3 ma yeraskax 0,5Z;, 1,171, 1,1Z;. Lle-
Jecoo0pasHO H3MePHTb TAKXKe BPEMs CTYNEHeH, YCKOpseMbIX
onepartuBHo M nocje AIIB, nna uero BKJIIOUAETCH COOTBETCT-
ByIOIasi HakJalKa ¥ 3aKJHHUBaeTcss B cpabOTaHHOM COCTOS-
uuu pene KL6 xommnekra AKZ2.

Jnsi npoBepkH BpeMeHu cpabaTeiBaHHS HeGJOKHpPYeMOil
Il crynenn npu Hasnuuu Gaokupyemolt 1I crymenn nemnecoo6-
pa3HO KpaTKOBPEMEHHO MNOJAaTh aBADUHHEIN PeXHM, TeM ca-
MbIM BHIBECTH H3 AeHCTBHSI OJOKHDYEMYIO CTYIEHb, a 3aTeM,
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IIOKa He HCTEKJ/IO BpeMs BO3BpaTa GJOKHDOBKH NPH KauyaHHUsX,
BHOBb NOAATh aBapUAHHIA PEXHM BILIOTH A0 cpabaThiBallus
BEIXOZHOrO peJsie. AHaJIOTHYHO NpOBepsieTcss HecpaGaTHBaHHe
GaoxupyeModt I crymenn npu paboramuiem pese BpeMenu 6.10-
KHPOBKH.

2. Tlposepsierca mnoseienue 3 npu Giauskux nsyxdas-
aplx K3 (HanpsikeHHe MeXIy NOBpeXJIeHHBIMYU (haszamu cHH-
}Kaercsi 10 HyJqsf), XapaKTepH3ylollee MNPaBHILHOCTH BKJIO-
YeHHs] TPaHCPeaKTOpOB MOANHTKH. IIpH TOKe, HampaBieHHOM
or mun (yroa K3 pasen yray nacrpoiixu PC), Bce PC ponxk-
HBl YeTKO cpabarwiBaTth. [IpH TOKe, HamlpaBJEeHHOM K HIHHaM
(yron K3 paBen yray Hactpofika mitwoc 180°), 1. e. mpu K3
Biie 30Hbl AedictBusg I u II crynmemeit 13, noJkHE! cpaGaTsl-
BaTb Toibko PC III crynmeHH, ecsqu 3ajaHO CMelleHHe HX Xa-
paxrepuctux B III kBanpaHT. MMHTanua npou3BOAUTCA B pe-
JKHMe, KOTjJa HampasJ/eHHe TOKa, N0JaBaeMoro B NaHeNb, H3-
meHeHo Ha 180° (cdhasomeTp NHOKa3wlBaeT yroJ, pasBHHH YIIy
HacTpoiku maoc 180°), mpHueM TOK BHIGHPAeTCs paBHBIM
MakKcHMaabHOMy ToKy no BJI npu nByxdasuom K3 na miu-
rax [IC.

3. Ilposepsierca nmoBelfeHHMe 3amuThl NPH OGJHSKHX Tpex-
tdasuex K3 va BJI, TeM caMeIM olleHHBaeTcss KayecTBO HacT-
POHKH KOHTYypa «IaMsTH» AHCTAHIHOHHBIX OopraHoB. B manesn
noouepeAHo nopamwTcd Toku Ha Bxoaw AB, BC, CA, a Bce
TPH JIHHeliHble HanpsiXKeHHs, NIOfaBaeMble B IaHeNb, CHHXKa-
I0TCA IO HyJIA, AJs 9ero KJI0U PEeXKMMOB HCIHTATEIbHOIO YCT-
poiictBa Hu3 mnoJoxeHus «HopMaspHoe» nepeBOLHTCA KpaT-
KOBPEMEHHO B NOJIOKeHHe <«Apapufinuii Tpexdasuriits. Bu-
xoiubie pese I3 noaXKHB NPH 3TOM KpaTKOBpEMEHHO cpabo-
TaTh, BpeMms nefictBusi 3amiMTH B pexume Tpexdasuoro K3
6/1M3KO K BpeMeHH ee JelicTBHs B pexume IByxdasunx K3,
NI03TOMY H3MepeHHe 3TOr0 BpPeMEeHH BpsiJ JH IesaecoobpasHo.
3aro BpeMs 3aMKHYTOIO COCTOSTHHSI KOHTAKTOB BBIXOJHOTO pe-
Jle BeCbMa BaXkKHO, TaK KakK XapaKTepH3yeT HaJeXHOCTb pabo-
THl 3aIUTHL. [IJis H3MepeHHs] 3TOTO BpeEMEHH CeKyHIOoMep ocTa-
€TCsI  BKJIIOYEHHBIM TaK XKe, Kak B I. 1, TOJBKO DeXHM OCTa-
HOBAa CeKyHAOMepa I[epeKkJlYaeTcs: BMECTO <H3MepeHHe
cpabaThiBaHHA HA 3aMBIKAIOIIHX KOHTaKTaX» YCTAHABJHBAET-
Csl «M3MepeHHe cpabaTElBaHHs Ha Pa3MBIKAIINX KOHTAKTAX».
Bpems 3aMKHYTOro COCTOSIHHS KOHTAKTOB BHEIXOXHOTO peJe
3aILHTH He NOJIXKHO OhITb MeHee 40 Mc HpH TOKe, paBHOM Mak-
CHMaJbHOMY TOKYy Tpexdasnoro K3 B nmawane BJI. das
yBeJHUYEHHs] B CIyyae HeOOXOZHMOCTH 3TOTO BPEMEHH ILeJeco-
06pasHo OTKJIIYHTL AeMN(pEPHYI0 OGMOTKY BEIXOXHOIO peie,
YMEHBIIHTb B NpeLesnax 3aJaHHBIX HOPM CMEIIEHHe XapakTe-
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DHCTHKH NHCTAHIHOHHBIX OPTaBoOB B 1 KBaJApaHT NPH OTCYTCT-
BrE n0anuTkH {Tox B HU He Menee 8 MKA B cTOpOHY TOpMO-
JKEHHSI), YMEHBIIHTh YCTABKY B LENSX TOKA Zycrmin, €CIAH 3TO
BOSMOKHO 110 ycaoBHSM ofecnedenns TpebyeMOro TOKa TOU-
Bo# pabotel. Ilpu atom TpedyeTcst HOBTOPHTh HacTpoiiky PC

4. TIpoBepraeTcs noBeleHue 3alUTH IpH TpexdasHmx K3
«3a CIHHOK» KO MarcuMaJjbHOro toka K3 mo BJI npu K3 na
wpdax [1C. MMuranus K3 BEIOJIHSIETCS aHAJOTHYHO HPEH-
oylweMy TyHKTY, HO HaOpaBJeHHE TOKa MeHsiercd Ha obpar-
Hoe Ilpum aroM samura cpabarTeiBaTh HE JOJKHA.

5. IlpoBepsieTcss noBeleHHe 3aIUTH IpH Tpexdasubx K3
«32 crouHOf» B TYHHKOBOM pexkuMe paboret BJI. Mmuranus
K3 awmanoruuna n. 4, 50 OPH OTCYTCTBHH TOKa B IaHeau 3a-
muTa cpabaTHBaTh He JOJKHA.

Crenyer orMeruTth, 4To NIpu nMurauud K3 «3a cOHHOK»
opu AByX(asHbx # TpexdasHuox K3 B0O3MOXKHO BechMa orac-
HOe KpaTKoBpeMeHHoe cpabaTmBanne HM aucTaHnHOHHBEIX Op-
CEHOR IIPH NepeKJIoYeHUH 3THX OpPTaHOB ¢ YCTaBOK 1 CTymleHH
#a ycraBku Il crynenn. Ilposenennsie uamepennsa {uHx. Cry-
JeuukuaeiM H. H.) nokasanu, uto KoHTakTe pejie KLI—
AKZ2, TmaTesbHO OTperyJqHpOBaHHBIE Ha Ge306pHIBHOE mepe-
KJIUeHHe Lenu TopMo3Horo koHtypa PC, B anHamuKe mpH
Bosspate KL/ (axTHuecKH NEpeKJIUalOTCs ¢ PasphIBOM Iie-
IOH Ha BpeMs HECKOJbKO MHUJIHCeKYHI. [IpoHcXoAuT 310 mnO-
TOMY, YTO HMXKHHME [OJBH)KHBle KOHTAKTHEIE NPYMKHUHB 3aMBHI-
KalolluX KOHTAKTOB, HMes OoJiblliee HATSHIKEHHe, yeM BepXHHUe,
CJIeAYIOT 3a sKOopeM OpICTpee. DTOro, MO-BHAUMOMY, AOCTATOU-
HO HJs cpabartelBanus OoicTpoieiictByoniero HM (¢ yuyerom
[epexXoJHBIX NPOLECCOB B cxeMe cpaBHeHHA. UTo6bB M36exKaTh
JefCTBHS AHCTAaHIHOHHBIX OPr2HOB Ha OTKJIIOYEHHE, I[eJeco-
o0pasHo, BO-NEPBHIX, PeryJupoBaTh KoHTakTel KLI.] B menn
JlefiCTBHSI Ha OTKJ0ueHUe TaKuM 00pasoM, yToOBl ero 3aMblKa-
I0INUIT KOHTaKT NpH Bo3BpaTe peie KL/ pasMblkancs panblie,
YyeM PasMBIKAIOTCSl ero 3aMBIKAIOIIHe KOHTAKTHl B IIeNsIX mepe-
Kawogennd ycraBok PC, BO-BTOpHIX, HCHOJB30BAThb BBIHOCHOE
pesie B KauecTBE BRIXOJHOTO, PA3MBIKAs B LEJASX [TOBHIIEHHS
OBICTPOIEHCTBHS ero AeMIpepHyI0 0OMOTKY.

22. KOMMNEKCHAS NMPOBEPKA TOHOBOM 3ALLUMUTHI HYJNIEBOM
NMOCHELOBATENIBHOCTH

DTta TpoBepKa, aHAJOTHYHAs COOTBETCTBYHOLIeH IIPoBepKe
J3, He Tpebyerca HOpMaMH, HO BeCbMa N10J1e3Ha B KayecTBe Ofi-
HOTO M3 3aKJIOUHTEJNbHLIX 5TanoB paboTsl. [lepen komiiexc-
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HOH NPOBEPKOI C/ENyeT OKOHYATeNbHO yGEeAUThCS B IPaBHJb-
HOCIH YCTaHOBKH BCEX NepeMblueK HaHeNH H KOMIJIEKTOB, a
IoCJIe NPOBEPKH HEJONYCTHMO BHINOJHATH KakKHe-THOO mepe-
CTPOHKH B cxeMe.

[Tposepkoii uMuTHPYIOTCA OnHObasHHEe K3, Hanpumep A0,
B 30Hax jeictBHst I — IV crymeneit T3IHII, H3MepsAIoTCsS H
HACTPpauBalOTCs BpeMeHa Cpa6aTbIBaHI/Iﬂ Ka)KIlOﬁ CTYIIeHH,
BKJIOUAsl ycKopseMble crynmens. Llemecoo6pasHo HMHTHPOBATH
K3 B6sin3H rpanuIl 300 AeAcTBHA 3aumutel npu 1,11cpr, 0,917 01,
LHcpr, 0,9pn ¥ T. 4. BoAOTh 10 0,97 p1v.

Jlisi Hanbosee NpaBHAbHON HMHTAUHH OLHOBPEMEHHO C IO-
nauel ToKa B NlaHedb ¥ NMYCKOM CEeKyHIOMepa CJeAyeT Hnoja-
BaThL HampskeHHe B 0OMOTKH PM monm yrioM ¢y K NOKaBae-
MOMy TOKY. IToCKOJBKY OGOJBIIHHCTBO BEIIYCKAEMEIX HCIIHITA-
TEJBHBIX YCTPONUCTB HE MO3BOJSIOT TOrO HeNaTh, MOXKHO JHO0
3alIYHTHPOBATh KOHTAKTH paspewiatomero PM, gu6o HMHTH-
poBath (He coBceM crporo) pexuMm K3, rak ke kak aas J3,
CHHKEHHEM HampsiKeHus Ha obMotrkax PM co 100 B mo sa-
IAHHOTO, caeis 3a TeM, 4ToObl He neperperb 0OMOTKH HalIps-
xenus PM.

HMmutanus K3 «3a cnuHofi» He Tpebyercd, Tak KakK OHa
({aKTHUECKH BHINOJHSAJIACh TPH HacTpoiixe PM.

23. NMPOBEPKA 3ALNTHl PABOYMM TOKOM U HANPKEHHEM

IIpoBepka ofsi3aTe/bHO TPOU3BOAUTCS Iepen BBOLOM 3a-
WATE B paboTy, uToOB yOeAMThCA B NPABHJIBHOCTH €€ IIOJ-
wJIIOUEHHs Mo LeNsM Toka W Hanpsxkenusa. [lepen mpoBepkoit
3amuTa nojakAmuaercs mo BceM nensMm. Onpo6yercd aefcr-
BHE CHTHA/JH3all¥H, AeHCcTBHEe 3aHIUTH Ha OTKJIIOYEHKE BHIKJIO-
yateJeld ¥ Ha nyck YPOB. 3arem geficTsue 3amuThi Ha OT-
KJIi0UeHHe u Ha nyck YPOB BHBOZHTCA HakJagKaMH.

TlpoBepxa 3amuTH paGoUYEM TOKOM K HAUPSIKEHHEM BKJIO-
uyaeT B cebs pAj 3TANOB.

1. TIponaBoanuTcs NpoBepKa NPaBHJIBHOCTH TOAK/IIOUEHHS
ueneii HanpskeHust (asupOBKOH ¢ JOCTOBEPHO H3BECTHBIMH
uensiMu, HanpuMep Ha naHean TH. Ecau manenb umeer HHIH-
BUAYaJbHOE NEpEKJIOUeHHe ILellell HanpsXKeHHs ¢ OCHOBHOTO
na pesepBusil TH (c moMomipio nepex/aouaTens HIH pese 1o-
BTOpPHUTEJIEH MOJNOXKEHHS Da3beJuHHTeNel), Takad (asHpoOBKa
TPOH3BOIHTCA ABaXKAbl ¢ LenAMH Toro u apyroro TH. Hsme-
psiercss HeGasanc MeXIy HAuaJOM M KOHIOM Iemedl pas’oMK-
nyroro Tpeyrosibiuka TH (cMm. puc. 12, a), xoTophifi JOMKEH
OblTh O/IM30K K HeGaslaHCy, H3MepeHHOMY Ha madenax TH.
Omnpegesnsiercs, Kakoli H3 ABYX 3aXKHMOB SIBJSETCS HAYaloM,
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a Kako# KoHUOM. LS 3TOro H3MepsieTcs HanpAXeHHe Ha 9THX
33XHMMaX OTHOCHTEJBHO 3eMJH. M3MepeHHOoe HalpsKeHHe
MeXIy KOHIOM H 3eMmJ/ell NOJKHO OHITH OJH3KO K HYJIO.

2. ¥Yrounsiercst HacTpofika OJIOKHDOBKH IPH HEHCIPAaBHO-
cTAX uenell HanpsKeHust (cM. pHuc. 12,a). BMecTo HakJaakH
XB7-AKZ2 Braouaercs muianuaMmnepMerp. Pesncropom R37
yCTaHaBJHBAETCH MHHHMyM TOKa yepes pene KVI. Mmuru-
pyerca pexuMm ojHodasHoro K3: Ha psle 3a:KHMOB IaHEH
otkJyiouaorcest Gpasa A (B cxeme 3Be3nbl) u BuBOA H (B cxeme
Pa3sOMKHYTOro TPEyroJbHHKa) Ueneidl HanpsixkeHHsd; Bxox A
naHeJ u 3aKOpauMBaeTcsi Ha HyJAb, Ha BXoi H mojaercs BH-
Bon M (ucmuiraTenpHast xkuna) or TH. Pesucropom R39 yera-
HaBJuBaeTcss MHHHEMYM ToKa uepe3 pesne KVI. B oboux cay-
yasix ToK B peie KVI wne momxken npeswiuath 0,2—0,3 MA.
BoccranaBanpaercsi HopMaJsibHOE NMOJKMAIOUeHHe naHeyd. Ilpo-
BepseTcs, yToOLl NMPH pa3MBIKAHHH KaxA0#d (asbl M HyJs Ie-
ned HampskeHHs Tok B pesne KV craHoBuics 6ogblie TOKa
cpabGateiBanusd. [lpoBepsiercsi 3aropaHHe HEOHOBOH JIaMIH
HLI-AKZ2. Tlocie mMHTalHH OOGpPBIBOB NPOBEPSIETCS TOK He-
6anaHca n 3aMBIKaercs Haknajnka XB7-AKZ2.

3. IlpoBepsiercsi npaBHJBHOCTH BKJIOUEHHS GJIOKHDPOBKH
npu xauanuax tuna KPB-125. Bmecto naxnanxu XBI-AKBI
BKJIIOUaeTcs Muaaunamnepmerp (cm. pHc. 10,a). Hamepsercs
TOK HebaJiaHca IPH HOpMAJbHOM MNOAKJIOUEHHH MaHeJdH (TOK
JoJ>KeH OBITh HHXKe TOKa Bo3Bpara pene KVI) m mpu mepe-
KpeliuBaHuu JiIOOBIX IBYX (a3 3Be3AH Hemell HanpsKeHHS
(Tok nomxeH OHITH Gosbllle ToKa cpabarthiBanus pene KV1I
BO CTOJBKO Das, BO CKOJBKO pa3 (asHoe HANPSIIKEHHE [PEBHI-
aeT 3HaUCHHC 3alaHHOH ycraBkH). BoccraHaB/HBaercs HOp-
MaJibHOe MOJAKJKYEHHe TaHeIH H KOHTPOJHpyeTcs TOK Heba-
JaHca. 3aMmblkaercs Hakjganka XBI-AKBI.

4. Bosaywnas JHHHS CTaBHTCA NOX HAarpysky ¢ ApYrof
nojHonennoli 3amutoil (Auddasuo, 3amWHTOH IOJACTABHOTO
muTka u T. 1.). CHEMaercs BekTOpHAas auarpaMMa TOKOB,
CAMYaeICs ¢ 3aBelOMO JOCTOBEpHBIMH MOKa3aHHSIMH BATTMeT-
poB u BapMeTpoB. IIpH OTCYTCTBHH TaKOBHIX, HalpHMep NpH
BRAOueHun HOBOK BJI, cosmaercs TymukoBnifi pexum ee pa-
Gorel. IlpoBepsieTcss NpaBHJABHOCTb BKJIOYEHHS GJOKHPOBKH
npu Kauauuax Ttuna KPB-126. Bmecro maknazku a-6 XBI-
AKBI (cMm. puc. 11,a) Brmouaercs muiauamnepmerp. Mame-
psaercs TOK HebGasnaHca IPH HOPMAJbHOM BKJIOUEHHH IaHENH.
Tok BosBpata pene KAI nosxkeH GHTh GOJbille H3MEPEHHOTO
TOKa HebaslaHCa, YMHOMKEHHOIO Ha OTHOLIEHHE MaKCHMaJbHO
JonycTumoro Toka Harpysku no BJI Kk manHoMy TOKy Harpys-
Ku. ToKoBbIe Henmu 3aKOpayHBAaIOTCsS Ha BXOje NaHeNH, mepe-
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KpemuBaoTest Jro0ble ABe ¢assl Lened ToKa U 3aKOPOTKa CHH-
Maercs. Tox B pene KAl ponxeH NpeBIIath TOK cpabaTh-
BaHHsl BO CTOJBKO pas, BO CKOJBKO JaHHHIH TOK HarpyskH
GoJiblile ycTABKH GJOKHPOBKH N0 [, BoccranaBauBaercs Hop-
MaJbHOE IMOAKJ/IOUeHHEe IIaHeJH, IpoBepsieTcs TOK HebGasaHca
H 3aMblKaerTcs Hakaagka XBI-AKBI.

5. TlpoBepsieTcs IPaBHJIBHOCTL BhlGopa HampasJseHus 3.
s 3TOro JOCTATOYHO OLEHHTh HampaBJeHHOCTb oaHoro PC
H3 [IeCTH, TaK KaK [IPU KOMILJIEKCHOH IIpoBepKe JOJi2KHBI OHIJIH
OBITh BLISIBJIEHBI BCE OLIHOKH MOHTaxka BHYTpH maHean. Ha-
xiaaika XB3 mposepsiemoro pese (Hanmpumep, pede 6J0Ka
KZ1 B xomniekte AKZ2) ycranaBiauBaeTcst B NOJOXKeHHE a-0.
Mexpy 3aKMMaMH a-8 BKJIIOUAaeTcss MHKpoaMmnepMerp (xkeda-
TEAbHO ¢ HyJeM INocpeiuHe), Bce Hakaagku XB3 nposepse-
MO0 KOMMJIEKTA YCTAHABJAHBAIOTCS B IOJOXeHHe 6-8. DHK-
CHpyeTCsl 3HaueHHe TOPMO3HOTO TOKa B CXEME€ CPaBHEHHS H
PC mnepeBojuTcsi B DPeXHM OpraHa HalpasJeHHs MOIIHOCTH,
415t gero asel A W B nenefl HanpsxkeHHs DaHEJNH OTKI0Ya-
I0TCS OT BHEWIHHX Lemnefl u 3akopauuBalorcs (puc. 22,a). Tem
caMbIM Ha pene KZI ocraercd NMoJaHHBIM TOJbKO HamupsKe-
due moamutku CO, obpasyiomee B KoHtypax PC Hampsxe-
Hue E,, BeKTOp KOTOPOr'O COBNAJaeT N0 HampaBJIeHHIO C BeK-
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Puc. 22. Tlposepka mox Harpyskoll HampapacHHoct PC npu mojade Ha

Bxof CO uenefl HaNpsAXKCHHS HaHEeNH:
a — Hanpsaxenua CO0; 6 — panpskenuss AQ; 8 — manpsixenus BO

121



TopoM ocHOBHOro HanpsxeHHsa AB. Ilpu pasHbIX B3aHMHBIX
noJoxenusix BekTopoB Ey M TOKa B peje INpOBepsiercs

nosejiedne PC u cpapHuBaercs ¢ NPeANoJaraeMbiM IO BEKTOD-
o puarpamme. lsMeHHUTb B3aMMHOE TNOJOXKEeHHEe YyKa-
3aHHBIX BEKTOPOB MOKHO, Ju0O moiaBas B mposepsiemoe PC
TOKH Harpyskd OT pasHbX (a3, aubo nomaBasi Ha KOHTYP
JIOANATKH pasHble (asuble Hanpskenusa. Ilocaexnnit cnoco®
.lerde, TO3TOMY JOCTAaTOUHO OIHCATb TOJBKO €ro.

QuenuBaercs HampaBJieHHe TOKa B cXeMe CpaBHEHHs peJe
KZI npu nonanHoM HanpskeHun mnoanutkd CO u Toke
narpysku B ¢pasax AB. Ecan Bexrop [4—/p u3 BeKTOpHOH

aMarpaMMBl TOKOB momajaer B 3ouy cpabarwiBanus PC, mo-
CTPOEHHYIO H3 paHee CHATOH AJA peJie, BKJOUAEMOro Ha Ha-
npsizkeHue W TOK AB, XxapaKTepHCTHKH B peXHMe OpraHa Ha-
npaBJyeHus MomHoctH, ToK B HM posxen ObTb Halpas/eH B
cropoHy cpabaTniBauusi. [lpoBepsiercsi ¢dakt cpabarbiBanus
BBIXOAHOrO pese HU.

OlleHnBalTCs TOK B CXeMe cpaBHeHus H noBeldeHune HU
pene KZ1 (Brkaouaemoro Ha ¢asnl AB) IpH TOM ¥Xe TOKe B
pene (o —Ig), HO IpH MOJAHHBEIX APYTHX HANPAXKEHHAX [OJ-

nuTky. g sroro ¢asza C naHeau oTKJIO4aeTcs OT CXeMBl Ie-
nefl HaNlpPSKEHHSI H Ha Hee IOOYEPEJHO NOAAIOTCS Hampske-
uns da3 A u B or TH (puc. 22,6 u 8). Tem caMbiM Ha pene
KZ1 nopatorcst Hanpsixkenus noanutkd A0 u B0, yro cooT-
BETCTBYET CXeMaM BKJIOUeHHs U 30He cpabaThlBaHHS pejie
KZ2 (Bkiouaemoro na ¢asw BC) u KZ3 (BKJI0OYaeMOro Ha
¢aset CA). Tlo 1pem Bapuauram mnoseieHus PC pmenaercs
BBIBOJI O IpaBHJAbHOCTH opueHTHpoBKH PC. BoccraunasiuBaer-
csl HOpMaJIbHASI CXeMa Lelefl HalpsXKeHHMs M ITpoBepseTcsd,
BepHyJCS JHM TOPMO3HOH TOK K HCXOZHOMY 3HaueHH0. Bce
ouepaltH Jerko U GLICTPO BHIIOJHAIOTCS C NOMOIIBIO 3apaHee
[IOATOTOBJEHHEIX KOHTPOJBHEIX TeCT-6/I0KOB, BCTABJSIEMBIX MO
cxeMe pHc. 22 BMecto pabouyuX KpHIEK HCHLITaTeIbHEIX 6J10-
kOB LleNlell HanpsXkenus. [Ipu 3ToM HOJKHa OLITb HpOBEpeHA
¢ asupoBKa 3a>KMMOB 3THX OJIOKOB C 3aXKHMaMHu IaHeNH.

6. IlpoBepsieTcss mpaBuAbHOCTH BhHIGOpa HampaBJenuss PM
s T3HIIL. Ounsa storo mMutHpyercs oxHodasHoe K3: B TOKO-
By10 o6MoTKy PM monaercs tox 3/o, a Ha 06MOTKY Hampsizxke-

#ust PM — nanpsixenue 3Uo. [lia mopauu Toka 3l B myie-

BOH NIPOBOJ TOKOBBIX LeHel HPONYCKAaIOTCH MOOYEPEeNHO TOKH
¢as A, B n C 3akopauuBanueM aByx apyrux ¢as (BCO, ACO,
AB0O) B coorBercTBuH ¢ puc. 23. [lis 1NOAa4d HanpsKeHHS
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JeHHOCTH PM npu mozaue B namedn:

lawens

Q

larens
o O o oXx
flanens

a) J) 4)

Puc. 23 Ilposepka nog Harpysko#i Hampas-

a ~—Toka ¢asnl A; 6 — 1oKa hasu B; 8 — Toka da-
3bl L, &— BEKTODHAS 1HarpaMMa TOKOB M Hamps-
AEHUH MPH Toxave TokoB daz A, B, C

3Up or nanemn orcocaunsercs daza H Pa3OMKHYTOTO Tpe-
yroipuuka TH u BmecTo Hee momkmiouaercs ¢asa M (ucnel-
TaTeJbHAsA JKMJa). ODTHM HMHTHPYETCS HCKJIOUEHHE OIHO
$asu meneit Hanpsxenus (dasst A s puc. 12). Tlpu s1oM
30Ha paborhl paspemaiomero PM u ero mosemenue npH no-
Jaue TOKOB Ha BxoAB A, B m C [0JKHH COOTBETCTBOBATH
Anarpamme puc. 23,e. Ilpn apyrom cmocobe HCIOJHEHHS ie-
lIeH DA3OMKHYTOTO TPeYroJbHHKA NOTEHIHAJbHAs IHAarpaM-
Ma u JnarpaMma moBefleHusi OYAYT HHBLIMH, IOSTOMY Tepej
HataJloM MPOBEPKH HampaBjJeHHOCTH PM cienyer TouHo 3HaTh
INOTEHIHANbHYI0 AHAarpaMMy LeNeH HaNpssKeHHs H MecTo
HOAKJ/IIOUEHHS MCUBITATENbHON KHUJbL.

ITposepsiercs, yTo6bl MOBegCHHE 610kupylomero PM 6rito
NPOTHBONOJIOXKHO TOBEACHHIO paspewaomero. BoccTaHab-
JNBAETCA HOpMasbHAs CXeMa Leneli ToKa H HaNpPsIKeHus, Ipo-
BepsieTcsl HeGasaHC B HYJEBOM NPOBOIE M Ha OOMOTKAX Ha-
npsxenust PM. Tlpu Bemosnennn nepekaouenufi Toxka ma ue-
OBITATENbHEIX GJOKaX CJAeNyeT NMPOBEPHTb COOTBETCTBHE (a3
TOKA Ha GJIOKax M Ha psilax 3axKHMOB NTaHEJH.

24, OBCNYXXUBAHME BALUMTBEI ONMEPATMBHBLIM MEPCOHANIOM

1. B pexuMe roToBHOCTH 3aIMHTH K AeHCTBHIO cjaenyer cie-
IMTb 32 MCHPABHOCTBIO ILeNedl HaNpsKeHHs H omepaTHBHEHIX
uenert. Cpeuenne namnm HLI-AKZ2 u Bmmanenue ¢daxka
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yKasatespHoro peje KHI manend CBHIAETEAbCTBYIOT O HEHC-
upaBHOCTH lenefi HanpsixKenus. CJjelyer NPOBEPHTb COCTOS-
HHe aBTOMAaTHYeCKHX BEIKJAouaTenell (mpepoxpanureneil) TH
H HOJOXKeHHe nepeknouartesell. Eciiy BocCTaHOBHTL HAMpPsiXKe-
uue 6es mepcoHana P3A wue ynaercs, cienyer BuiBecTH 3
13 paboTsl BO H30exxaHHe JOXKHOIO cpabaTHIBaHUS OT TOKOB
rarpysku. ToKOBBEIE 3alIUTH B 3TOM cJjydae JOXHO cpaborarth
He MOryT, HO Hafo HMeTh B BHAY, uTo npu K3 Ha 3emio cTy-
nenn T3HIT ¢ paspemaiomum PM moryr orkasath B J€HCT-
BHH, a CTyNeHH ¢ GiaoxupyiomuM PM Moryr msnumze cpabo-
TaTh «3a CNHHY». YUYHTHIBas, 4T0o C¢ GJOKHpYyHOIHMH PM Bh-
nonusipores obwuno crynenu T3HII, npeaHasHauyeHHble AJA
JaJbHEro pPe3epBHPOBAHMS, H, CJEIOBATENbHO, BEpOSATHOCTb
BX H3JHIUIHEro AeficTBusA HeBequka, Beioauth T3HIT u3 pa-

ot HenenecoobpasHo.

2. OnHOBpeMeHHOe BHINajeHHe (JIaKKOB YKa3daTesbHBIX
pene KH2, KH3 nadeau CBHJETEJbCTBYeT O HEHCIPAaBHOCTAX
oneparusHOro Hampsizkenus. Clrenyer mpoOBepHTb COCTOSTHHE
aBTOMAaTHYECKHX BBIKJIOYaTeJdel (MpefoXpaHuTeqer) 3allHTH.
Ecnu BOCCT2HOBHTh ONepaTHBHOE HaNpSIXKEHHE He yraercs, a
paccmatpuBaeMasl 3amura siBasercsa pas BJI enmHCTBeHHOH,
clenyer 3aBectd BJI uepes 06x0AHOHU BHIKJKOUATENb HJIH 10-
CNeAOBaTENbHO C WIMHOCOEAMHHTENBHBIM BHIKJIIOUaTeJdeM (Ha
KOTOPOM BBECTH CBOH 3aUIUTHI) HJH OJHOCTODOHHE OTKJIO-

ynth BJI.

3. Ecnm Boimas $Jaxox OJHOrO H3 BHIIIEYKa3aHHBIX pelle,
3TO MOXKET CBHJETeNbCTBOBATh JIHGO 06 HCYe3HOBEHHH Ollepa-
THBHOTO HANPSXKEHHs Ha OLHOM H3 KOMILIEKCOB, €cliM KaX-
Abll KOMIJIEKC HMeeT CBOHl aBTOMAaTHYECKHH BBHIKJI0FaTelb,
Ju60 O HEHCNPAaBHOCTH OXHOro M3 6s0koB muranus HU. Me-
pPH aHAJIOTHYHHl NPHBEJCGHHEIM B I. 2, HO cJejlyeT HMMETb B
BHJlY, YTO YacTb 3alIHT OcTaercs B pabore, H BOmpoc O Heob-
aonuMocTH mepesofa BJI Ha o6xoXHOH BHIK/IIOYATENb HJIH O
APYFHX MEpONPHUSATHAX cJelyeT pellaTth JNeXyPDHOMY JHUCIET-
yepy IO COIVIacOBaHMIO co cayx6of P3A.

4. Tlpn cpa6GaTeBaHHM 3aIHTH CJAENYET OTMETHTb MEJOM,
a 3aTeM 3alucaTh W CKBHTHPOBATH BHIIABINHE (JIAXKKH VKa-
saTelbHBXx pede. Ilpu cpabGareiBaBum Jo6Goff H3 3amuT |
KOMIIeKca B Kommiekte AKZ2 nonxeH takXke BHIDAcTb (Ja-
JKOK yKaszatenpHoro pene KH6 «Orkmouenne Bly» (uiam
dbaaxku KH6, KH7, ecid uMelOTCS JBa BHIKJIOUATeNs] Ha
BJI). Ananoruuno npu cpabarbiBaHuu 1060 u3 samur II
KOMIIIEKCA LOJNKHBI BbIAZaTh TakKxke (JIaKKH VKa3aTeJbHBIX
pene KH4 unn nByx peae KH4 u KH5 nanenn. 3a Brimage-
HHEM 3THX (JIa’KKOB C/eAyer TIIATeIbHO CACNHTb, IOCKOJb-
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K r
uzﬂzgno;iggggmﬁ CIMHCTBEHHEIMH CBUJACTEJISIMH HCOPAaBHOCTH
o OHpeﬂeJIHTeHHH H IIpH OTKa3e B oTKAw0YeHHH BJI mo3Bojs-
b, OTKa3aJja 3alHTA HIH BHKJIIOYATENb. KBHTH-
Pyl yKasaTelbHBIE pejle KOMIUIEKTOB Nocje HX cpabaTbeiBa
HHUsA, ciaenyer oGpama’rb BHHMAaHHe Ha TO BOBBpa’II?I/IJIaCb .
KHOIIKAa KBHTHDOBAHHUA IIOCJe HaXxartuga Hé Hee, TakK Kak I:IM/I
BECTHBI CJIy4YaH, KOrjAa 3TOH KHONKOil oxasmsa.;rncs samam;:
MH H HE MOIJIH BRINIACTH BcCe (I)JIa)KKH YKa3aTeAbHBIX peJie
KOMIIJIEKTA.

5. O60 BCcex HEHCHIPABHOCTAX CJEAYeT B COOTRETCTBHH ¢
HHCTPYKUHMeH 1O OOCAy>KMBAHHIO NAHHOH 3alIMTH HeMeAJeH-
HO JOJIOKHTH BBILIECTOALIEMY ONEPaTHBHOMY HepcoHandy, py-
gogogcmy cnyx6u P3AH, a Takike 3anMcaTb B XypHaJa Je-

€KTOB.



IIPHJIOKEHHE 1
OCHOBHBIE TEXHUYECKME JAHHBIE MAHEJIM 2M3-1636m

1. HouuHanbHBi nepemeHHHi TOK: 5 A mam 1 A (aanee B ckoBKax—
HaHEBe 110 NaHeIsIM ¢ HOMHHAJbHBIM TOKOM 1 A).

2 HowmunajgbHoe nepemeHHoe nampsixenne: 100 B.

3 HowmunajbHoe [OCTOSHHOE ONepaTHBHOe Hanpsixenue 220 min
110 B.

4 JaurenpHas mneperpysoudas cnocobuocts: 110 % HOMHHAJBHHIX
BEeJIHYHH.

5. TlorpebasieMass MOLIHOCTh NpPH HOMMHAJBHEIX HapameTpax

51 mo uensiv mepemeHHOro Toka' He Gosnee 9 B A Ha dasy (Gez pese
TOKa),

52 1o pensiM NepeMEeHHOr0 HAaNpSXKeHHs, INOJKIIOUeHHHM K 06MOTKaM
TH, co6pamgbiM B 3Be3ay: He 6odee 56 B.A Ha ¢asy [as nabnenn
DI13-1636-67/1; He Gosee 45 B-A ma ¢asy aaa nanenn II13-1636-67/2,

53. no uensiM MepeMeHHOTO HaNpsKeHHs, ITOIKIIOUEHHHM K 0OMOTKaM
TH, cofpaHHEM B DPa3OMKHYTHIA TPEyroJbHHK: He Gosee 75 B-A ma ¢asy
s PM ¢ padrenpHEIM pexumoM paborh, mne Gosee 185 B A ma dasy
o1 PM ¢ KpaTKOBpeMEHHBIM PeXUMOM PaGoTH;

5.4 1O nensM ONepaTHBHOrO HaNpsiKeHHs (6e3 yuera CHTHAIU3ALHH)
B pexume Jexypcrsa — okojo 110 Br, B pemxume ckBosnoro K3 — okoao
175 Brt, B pexuMe cpabarmisanus — okojo 370 BT,

6 JnanasoHbl peryJupoBKM ycTaBok J13.

6.1. MHHEMAa/NbHEIE CONPOTHBJEHHst CPAGaTEBAHHA, Zycr, men, PErYyaH-
pyemsie B memsx roka aas I3-2 0,25(1,25); 0,5(2,5), 1,0(5,0) Owm/dasy
¢ rounocteio =10 %; ngns KPC-1 1,0(5,0); 1,5(7,5) Owm/basy ¢ rou-
nocrbio 110 %;

6 2. makcuManpHele YCTaBKM HPEBBIUAIOT MHHHMAJLHBIE, VKasaHHbE
B I 6.1, B 20 pas (Bxmouery 5 % Burkos ma TVI);

6 3. pere KPC-1 nMeer BO3MOXKHOCTD CMELICHHSI XADaKTEPHCTHKHU cpa-
GaruiBanua B III kBajpant Ha 6—12 % Or BHINONHEHHOH ycTaBkH (mpu
9TOM MHHHMAaJbHOe CONPOTHBJIeHHe cpabaThiBaHHf 1O 1. 61 Moxer yse
JuunBatscs Ha 18 % mo cpaBHeHuo ¢ ykasamaniM);

6.4. pene KPC-1 uveer BO3MOKHOCTh BHIIOJHEHHs! JUTHIITHYECKON Xa-
PaKTepHCTHKH cpabaTHiBamHs ¢ cooTHOmeHHeM oceft 0,5; 0,65, 0,8 (¢ Toy-
HocThIo 10 % mpu Toke, paBHOM 250u);

6.5. yron MakKCEMA/JbHON UyBCTBHTENBHOCTH: 65°+=5°, 80°45°.
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7 JluamasoHn TOKoB touHol pabora PC:

GPH Zyer,min=0,25(1,25) Om/dasy . . . . . . . 6,4—150  (1,28- 30)A
apH Zyer,min=0.5(2,5) Ompazy . . . . . . . . 3,2-100  (0,64—20) A
upit Zycr, un=" (5) Om/dasy
OKpyXHOCTh 6e3 cmeutenus . . . . . . . 1,6—50 (0,32—10) A
SJIHRC 6€3 CMEWeH:HT « « « « - « . . . » . 2,2—50 (0,44—-10) A
3JUIAIIC MM OKPYXKHOCTb CO CMellesueM . . . 2,756—42 (0,55—8,4) A
tomel . ... ..o oo, 1,842 (0,36—8,4) A
P Z. cp,min=1,5(7,8) Om dasy
OKDPYIKHOCTb (€3 CMelleHus . . AN 1,1--33,5 (022—6,7)A
SJMOC Ge3 CMemleHHus . . - . . . . . . . . 1,5—33,5 (0,3—6,7)A
3JLTANC WJH OKPYMHOCTH CO cMelmehued . . . 1,85—28 (0 37—5,6) A
TOKEL .« . . v e v e e e e . 1,128 (0,22—5,6) A

1 Huwxaul npefesn ToKa TouHOM paGoTet pese KPC 1 npH xapakTepHCTHKe cO CMe
uresremB 111 kBafipaHT MOKeT GHITH YMEHbIIEH Nepenafikoll NpoBoja oT X B6.1 o BHBOAA 2
‘TpancpeaxTopa TAVI Ha BHIROX 3 3TOrO TpaHcpeakTopa (CM pHC B, Toc/e 4ero Tpe
6yeTcsl IOBTOpPHAsI HacTPO¥Ka pene.

8 Hapmexnas paGora [I3 mo «nmamsTd» obecreunBaercss NpH TOKax,
NpeBLILAKIIAY HIKHAA Tpejes TOKOB 1O M. 7 He MeHee ueM B 2 pasa,
Ho me Goree 150(30) A.

9 Bpewms naefictus I13:

91 me Gosee 85 vic mpu pabore uepes BriXOAHOe pedae KL4 kommiex
ta JI3 2 npu conpoTuB/ieHHH He Gojdee 0,7 TONPOTHBJAEHUS YCTABKH H IPH
TOKe He MeHee YBOEHHOIO TOKa TOUHOH paboThl,

92 e menee 100 vc npu pabore uepe3 OTAENABHO CTOSINEE BHIXOJHOE
pese KL1 ¢ BrmoueHHON jJeMudepHOH 06MOTKOM

10 UyscrauresnbHOCTb 6iM0KHpoBKH KPB-126 peryanpyercs crynensaro
no Toky obpatHoii nocnexosarenbHoctn 0,5/0,75/1,0/1,5 (0,1/0,15/0,2/0,3) A
¢ oTkAoHeHHeM He OGosee +12 %; no yTpOeHHOMY TOKY HYJIeBOH IO-
cneposarensnoctd  1,5/3,0/6,0 (0,3/0,6/1,2) A ¢ oTkionenueM He G0
qee £15 %

11 Kosdduumenr topMmoxkenna Guoxuposkn KPB-126 perysampyercs
CTYNEeHYaTO M TPH MHHHMAaJbHON yCTaBKe IO TOKy o6patHOil MocjaenoBa-
TeNBHOCTH cocTaBaser 4/7/11 % c orkaoHeHHeM He 6Gojee =10 9%

12 [as nmycka GuokupoBku KPB-126 nocTaTOYHO MOABJAEHHS HAa BXO-
Je TlaHesJH TPeXKPaTHOTO OT YCTaBKH ToKa OOpaTHON IMOC/eA0BATEIbHOCTH
JUITENbHOCTBIO He MeHee 8 MC.

13 UyscrsurensHocts GaokupoBku KPB-125 peryaspyerca crynen-
4aro0 1O HaIpsXKeHHI0 oOpaTHOH mocJenoBaTenbHocTH 2/3/4/6/8 B ¢aa-
HOrO HAIpPSXKEHHS C OTKIOHeHHeM He Gosnee 10 %; mo yTpoeHHOMYy TOKY
HyJeBOR mTocsefoBateabHoctd 1/1,5/2 (0,2/0,3/0,4) A c OTKJIOHeHHeM He
6osee +15 9
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14. Ina nycka OnoxupoBkH KPB-125 pocrarouno TNOABJEHHA Ha

BXOJle NAHENH TPEXKPATHOTO OT YCTaBKH HAmpsikeHns obparHofi mocJe- 48 o |8y & o
AOBATeJbHOCTH J/IMTEILHOCTRIO He MeHee 5 MC. %§ G B2 $ S‘:
15. Omamason perysuposku ycraBok T3HII u orceukn OF MHOrodas- iy @ 2 - : o =
<
Heix K3 onpejensercs TUIOM yCTaHAaBJIMBaeMHIX pese TOKa. S % 5 § % g B g E
o .
16. Penre wmomuoctu xommekra K3-10 umeer ciepyoline NaHHBe: g = % @R= 7 = ?2; g Z
16.1. yrosq MakCHMaJbHOH 4yBCTBHTeNbHOCTH: 70°%5°; g o 28 ) 3‘5 oy % %
=] (34 M .
16.2, MuBEMaJbHAS MOIMHOCTb CpabaTHBaHHA [IPH TOKe, PaBHOM HOMH- = E 8> ; §._.m ; = :
. ] ™~ o
HAZPHOMY: JJsl KDaTKOBDEMEHHOro pemuMa paborst 1,5(0,3) B-A win Exgad 528 ES §§ £3
Ras AMHTENBHOTO pexuMa pa6ots 4,5(0,9) B.A. = é&m)g\l'x = %25& Sa 54
17. Otgeanio crofuiee PM uMeer ciegyoulue faHBLe: SR O~ §¢ X S =
17.1. yron MakCHManbHO¥ YyBCTBHTEJBHOCTH — Kak B 1. 16.1; R S S D
& S
17.2. MuHHManbHAS MOIMHOCTL CpabATHIBAHHSA OPH TOKE, PABHOM HO- = Iy 3 7 I ] R ERE
. D
MHHATBHOMY: L5 Dele ¢ KpaTKOBPeMeHHHM peXumoM pa6ornl (PBM-178) i Q S 3 8
1(0,2) B-A; qna pene ¢ JIHTEJbHHM pexuMoM pa6oTh (PBM-177) s " g ©
3(0,6) B-A. =S B 1 R I (- S S S
A & |§ 2 & Ha 0 et
. ConpoTuB/IeHHe H30JALMM BCEX 3JIEKTPHUECKH HE3aBHCHMEIX INemnei = 3 © il bl 2
NaHeJIH OTHOCHTEJbHO KOpIyca H MEXAY coboi = o] ¢ - .- . . . -
10 pay: Ay it He MeHee 5 MOm. = 2l gz =5 SQQ’& SR Sl
. Macca nanenn oxosno 260 kr. s 2| BE |4+ S I RN hacard BEE R A
= o =) b~ N &~
20 ITpoune TeXHHUeCKHe AaHHBle, a TaKXe CHeMMQHKAUUH BCEX diie- 3 g °” S S5&] 58§ 55§
MEHTOB CJeAyeT CMOTDETb B 3aBOJACKHX ONHCAHMAX NaHeJH M KOMIUIEKTOR £ e I =3 )
13-2, KPC-1, KPB-125, KPB-126 1 K3-9. & |g PR 2B 2
s 13 s ) ‘ Sz | ! P ]!
= : 22 S|B 2
= & ~
] ~
TIPHJIOKEHHE 2 z = 5SS 2
= + é&'é ! ! lé'? | P
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o : = >
s |z, || R 2 O I E A
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TNIPHJIO)KEHHE 3
NEPEYEHb COKPALUEHMI B TEKCTE

ATIB  — aBTOMAaTHYECKOe NOBTOPHOE BKJIOUEHHE

BJI ~— BO3AYIUHAS JHHHS 3JEKTPONepesayt

BYUB — BnicokouacTOTHas GJOKHPOBKA

A3 — AMCTaHIHOHHAA 3allHTa

K3 — KOpPOTKOe 3aMBIKaHHe

M3P — MarHuTONIEKTPHYECKOE pelie

HU ~— HYJIb-HHIHAKATOP

I1c ~—— NOACTaHIIHA

PM -— pesie MOLIHOCTH

PC — pefie COIPOTHBJIECHUS

T3HIT — ToKOBas s3alluTa HYJAEBOH MNOCAEAOBATE/IBHOCTH (OT SAMHKAaHHM
Ha 3eMJI0)

TH — TpaHcOopMAaTOp HANpPSIKEHHS

TO — TeXHHUEeCKOe OOCHYKHBAHHE

TT — TpaxcopMaTOpP TOKa

TTO  — tpextasHBIl TOKOBBHIH Oprax

YPOB — yCcTpPOfCTBO Pe3epBHPOBAHUS OTKA3a BLIKIIOUATENEH
OHHIT — dunpTp HanpaXKeHHs HYJEBON NOCHeZOBATEABHOCTH
®HOII — ¢uibTp HAUPAXKeHHA 06PATHOH NOC/e[0BATEALHOCTH
@®THII — ¢uabTp TOKOB HyJNEeBOH HMOC/TeLOBATENBHOCTH

®TOI — duaprp TOKOB 06patHOl MOCAEIOBATEILHOCTH

IICB — IHHOCOSANHUTEbHEIH BEIKAIOYATEDb

3AC — 9eKTPOABHKYIIAS CHJIA

TIPHJIO)KEHHE 4
MCNOJb3OBAHHBLIE OBO3HAYEHHS DNEMEHTOB
CXEM SNEKTPUUECKMX YCTAHOBOK M PEJIEMHOM AMMAPATYPbI

(B ckobrax pambl npexHue obosHAUEHWS M OBO3HAUYEHMS MO 3ABOACKUM
cxemam)

A — CHCTEMA INHH

AK1(K31) — gommiaekt sauuTe THna K3-9

AK2(K32) -— komIuekr samuTe THHa K3-10
AKB1(KPB) — ycTpoicTBO 6I0KHPOBKH NPH KauaHHSX
AKZ1(KPC) — xoMmusiekT pente conporusiaerns tuna KPC-1

AKZ2([13) — KOMIIEKT IHCTAHIMOHHOH 3amuTh THHma J[3-2

ASF — YCTPOACTBO GJOKHPOBKM IIPH HEHCNPABHOCTAX B IIEHAX
HanpsiKeHus (B KoMmmiexre J13-2)

EA — HyJIb-HHIHKATOP

HL(JIC) — JlaMNa CHTHaJIbHAs

KA(PT) — peste Toka (KP B xommiexre tuna KPB-126)
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KH(PY) — peJie yKasaTelbHOe

KL (PII) — pesie TMPOMEXYTOYHOE, B TOM HHCIE HA TaHeJdH:
KL1(PIll) — pene BHIXOXHOE

KL2(PII2) — pene-NOBTOPHTENb

KL3(PIIY1) — pene yckopeHHs

KL4(PIIY2) — pesle yCKOpEHHS

KQC(PIIB) — peJe mosoXeHHs «BKiIioyeHO»

KQT(PIIO) - pene monomenus «OTKIIOUEHO»

KT (PB) ~— pejie BpeMeHH
KV (PH) — pene uanpsixkenua (KP B xommaekre KPB-125)
KW (PM)  — peje MOIIHOCTH
KZ(PC) — peJyie cONpOTHBJIEHHA
L{Ip) — Apoccedib
Q(B) — BHIKJIIOYaTeNb
QB(CB) — BBIKJIOYATENDb CEKIHOHHRA
QS(P) — pyGHuIbHHK
SAC(IT) ~— HepeKJIouaTelb
SF(AB) — aBTOMATHYECKHI BHIK/TIOUATENb
SG(BU) — GAOK HCIBITATebHBIN
SX(H) — HaKJaJKa, OTKJIouaioliee YCTPOHCTBO
T — CHJIOBOH TpaHchOpMaTop
TA(TT) — TpaHcopMarop Toka
TAV(TP)  — TpaHcpeaKTop
TL(TTI) — TpaHcHopMaTop HpOME)Ky\’I'O‘{HbII:I
TV(TH) — 1paHcopMaTop HaNpAKEHHS
UG(BIT) ~— 610K THTaHHS NOJynpoBofHHKOBHX HU
VD(O, CT) — BHOpSMUTENBHBIE [AHOH, CTaGHIHTPOH
VS(BM) ~— BRINIPSMATENBHBIH MOCT
VT (T) — TPaH3HCTOP
W (BJI) — BO3JyWIHASA JHHUSA 3JeKTpolepeaqn
XB(H) ~— HaKJaJKa BHYTPH KOMIJEKTOB

IIPHJIO)KEHHE 5
HOMIMNEKT MHCTPYMEHTA U U3SMEPUTENLHLIX NMPUBEOPOB

1. KoMIiekT DEeMOHTHOTO HHCTPYMeHTa peJefmuka cryx6 P3A.

2 KOMIJeKT peryJupOBOYHOrO HHCTPYMeHTa pedefiiiuka cayx6 P3A.

3. HaGop o0TBepTOK ¢ JHOIEKTPHYECKHMH PYKOATKAMH, ¢ Je3BHAMH
pasmepamu (wmpuna Xroamuua) 9X1, 7x0,7, 5X0,56, 3X0,3 MM, anuHOH
oxoo 800 mm.

4. Ilnockory6uel, Kpyraorybmel, KycaukH GOKOBHe H TOpIEBHE, Nac-
caTHXH ¢ AHAJMEKTPHIeCKHMH PYKOSATKaMH MIMHOH Ao 150 MM.

5. HaGop Haxdmuaelt (nnockmii, Kpyryiblfi, TpeyroJbHH) AJHHOA 4O
150 mM.
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6 Hox MOHTepcKHH CKJIamHOK

7 TluHueT XHPYPrHHYECKHH

8 Illyn nnst maMepeHHs! 3a30pOB B KOHT4aKTax

9 Jlyna c yBennuyeHneM 4—6 xpar

10 3eprano pasmepoMm 1,6—2 cM? Ha JJMHHOH H3OJHDYIOUIEH pYUKe.

11 IMasibHuK 3deKTpHUecKuii MomzocTbio 90 BT

12 Tlasnpuux 34eKTpHUecKHf MOIIHOCThIO He Oosee 60 BT, nanpsike-
uueM He Gosee 36 B nns mafikp MEKpocxem

13 Ilpumoii, kaundoab, NOACTAaBKA AJd NAAJbHHKA

14 Kucru meTHHHBIE MATKHE

15 Jlamna nepeHocHasi 12 B ¢ samuTHO# ceTKOH, ¢ rubKMM IPOBO-
IOV B Pe3UHOBOH H3OJSLHH, ¢ IIOHHKAIMHM TpaHcdopvaTOpOM

16 VYcranopxa Y5053 wmn YI13-2

17 Kom6unupopannsli npubop tnna 114341 wim 114326

18 Meraommerpsr  M4100/3, M4100/4, M4100/5 niu M4101/3
M4101/4, M4101/5 na nanpsxkenuns 500, 1000 u 2500 B ,

19 Muanncekyugomep ©209.

20 Tereparop Hu3kouacToTHBHI I'3-112 nsum T3 33, T3-102

21 Boasramnepdasomerp BAD 85M

22 VYcraHoBKa AJs WCTBITAHHS H3OJSLHK TOBBILIEHHBIM HAIPSIKEHHEM
1 xB npOMBIIJIEHHOA 4acTOTH

23 Mugpoamnepmerp Ji0GOTO THIA ¢ BHYTPEHHHM CONDOTHBJEHHEM A0
250 OwM, ¢ HyseMm nocpenuHe, nanpuvep MI136

24 TloTenuuoveTp cONpPoTHBJACHHeM 0XK0s0 60 OM H MOMHOCTBIO OKO-
a0 800 BT a4 NpoOBepKH NAHEIH NPH NMOHHIKEHHOM HaNpsiKEHWH THTaHHA
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11 Vabsmos C. A. DNeKTPOMATHHTHLIE NEPEXOJHLIE TPOUECCH B 3JEK
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12 Meroanueckse VKa3aHASA N0 TEXHHUECKOMY OGCTYXHUBAHHIO pefe
HATIPABJIEHHsI MOLIHOCTH CepHi PBEM u MUMB M CIIO CorosTtexsHepro,
1983

13 Pedse samurhl/ B C Anekcees I' Il Baprauos, b U Tlaudunos
# Ap M Jueprus, 1976

14 IpaBuia TEXHHUECKOTO OGCHYXKHBAHHSA ycTpolicTB  peneliHof 3a
[UTH, 5/€KTPOABTOMATHKN JHCTAHIHOHHONO YNDABJeHHs H CHIHAIHIALHH
SMEKTPOCTAHUN M JMHHH 2/eKTponepeiayn 35—330 kB M CIIO Coros
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TOKOMOB HCIBITAHAR 9JeKTPOOGOPYIOBABHS H  NACNOPTOB-NPOTOKOJIOE
yCTPOMCTE DelefHOMN BALIMTH M ACKTPOABTOMATHKH M CIIO Comwostex-
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B 1987 TOAY
JHepProaToMM3flaT BLINYCKAeT B CEPMM

BMBIIMOTEKA 3NIEKTPOMOHTEPA
cnepylouMe KHKWru:

Arajonos C. C. lMepepaua TenecurHanoe 8 YKB paguocetax 5 n,

Avizendenpn A. M., Apoticon B. H., Fnosauxkmwii B. I. ®duxcupyrouimi
nHaukatop conpotusnenus MOUC. 4,5 n.

AugpueBcknii E. H. [Oucnetyepckuit nyHKT paiioHa pacnpegenuiens-
HbIX ceTel. 5 .

Apxunuee 10. @, Koteneny H. ®. AcunxpoHuble 3nektpopsurare-
nm.—2-e u3f., nepepab. u gon. 7 n.

BaaHoe C. A. Buibop annaparypsl Ans MCNsITaHMA 3neKTpoobopygno-
BaHua. 8 n.

Bpau3bypr E. 3., KameHckwii M. K., Xpomuenko T. B. Kabenu ¢ mnacr-
MAcCCOBOM M3onauner u mydibl Ans ux moHTaxa. 8,5 n.

BuwHeseukwii J. M., JleBun J. . S — snextponanagumux. 9 n.

FToppoH C. B. MoHTax 3asemnsiowmx ycTpoiAcTs. 6 n.

Komapos [Ji. T. ABTromatnsauus snexktpuueckux ceteit 0,38—35 kB B
CenLCKMuX paioHnax. 6 n.

Monuanos B. B., FonanuoB E. B. Manenu M3—5/1 u M3—5/2 aucran-
UMOHHBLIX 3aluMT TpaHcgopmatopos. 4,5 n.

Cokonor P. M. Dkcninyatrauuss M PeMOHT KPYNHLIX BepPTMKaNbHLIX
anexTponsMratenei. 6 n.

TpucpoHos A. H., YepHoycor A. U. Teol uHCTpymeHT.—3-e usp., ne-
pepab. u gon. 6 n.

LWabag M. A. 3awura M aBTOMATHKA INEKTPHUECKMX CETEH arponpo-
MBILNIGHHBIX Komnnekcos. 7,5 n.

Wremnens E. M. MonynpoBOAHUKOBEIA NEpPefaTUMK BbICOKOYACTOTHOM
sawmtel AB3K—80. 6,5 n.
" [OcbkuB M. A. DnekTpooBopysoBaHMe BHYTPM3ABOLCKOrO TpaHcnopTa.
4 n.

BHYUMAHUIO YMTATEREN!

SHEPTOATOMUILOAT rotosut k wmsganuio B 1988 roany B cepuu
«BubnnoTerka sneKTpoMOHTEPa» CREAYIOWME KHMIM:

Anppuerckuit E. H. Dxcnnyatauus anexTpoycT@HOBOK B CENLCKOM XO-
3siictee.—7 n.—(B obn.): 35 k.

BogasHbli 1. M. KomnnekcHas MexaHusauus MPOKAAAKM CUAOBLIX Ka-
6eneii Hanpsxenem go 110 kB.—7 n.—(B obn.): 35 k.

FTonopgHoe KO. M. KouTtpons 3a cocTosiHMeM TPAHCHOPMATOPOB.—
55 n.—(B o6n.): 30 k.

Essepos M. X., TkaueHko A. A. [Mepenbmyrep B. M. TupucropHeie
snexktponpusogbst KTDY mowhocteto go 2000 kBr.—6 n.—(B ofn.): 30 k.

Kamuuckui B. M. UHCTPyMeHTH M nNpucnocobneHus Ans  MOHTama
cucrem asTomartuzaumn.—7,5 n.—(B obn.): 40 k.

Kopuunoeuy ©O. 1. besonacHOocTh NPOM3BOACTBA 3NEKTPOMOHTaXHBIX
pabot Ha sbicote.—6 n.—(B o6n.): 30 x.

Murans A. B. MoHTaxk M 3Kcnnyatauus 3NeKTPONPOBOAOK Ha npuyca-
RebHbIX K cafoBblx yudactkax.—6,5 n.—(B obn): 35 k.

PebxaBckmii I'. 9., llremnens E. M. Hanapxa BY kananos 3awmuTel.
2-e u3g., nepepab. u gon.—7 n.—(B o6n.): 35 k.

Tay6ec U. P. YcTpoiicTBO peaepsBupoOBaHus MPW OTKaze Bblkaovarens
(YPOB) B cetax 110—220 «B.—5 n.—(B o6n.): 25 «.

Toponues H. [I. TpexdasHbid acHHXPOHHBIA ABUraTens B cxeme
onHOGa3HOro BKNIOUEHMA C KOHAeHcaTopom.—4-e  wu3g., nepepab. u
gon.—5 n.—(B o6n.): 25 k.

YCTPOMCTBA A[MCTAHLMOHHOM W TOKOBOM  3alMT  TMNOB 11432801,
Wia32802/ A. H. Bupr, I. C. Hyaensman, 3. K. ®epopos u ap.—7 n.—
(B 06bn.): 35 k.

Llene6poBcknit FO. B., MukuruHckuii M. L. UNamepenne conpotuene-
HuWii 3azemrenns onop BJL.—5 n.—(B obn.): 25 k.

flko6con M. A. Mcnbitanus npu Hanagke  >AeKTPOOGOPYAOBAHWS.—
7 n—(B obn.}): 35 k.



Eﬂponsuoncmeﬁnoe H3JaHHe

YAPHC AHAPER INETPOBHY
Pesefinag samura Bo3aymHbix Junui 110—220 kB Tuma
9I13-1636

Penaxrop T. H. Jopoduosa
Penakrop uagareasctBa JI. JI. JKdanosa

Xynoxecreennsie peaaxropet B. A. 'ozax-Xosax,
IO. B. Cosanckasn

Texunuecknit pepaxrop B. B. Xanaesa
Koppekrop H. A. Bodrenxo

UB Ne 1393

Cpado B HaGop 11.06.87 Hoxnkcano B neuath 27.10 87
Popmar 84 ¥ 1081/, Bymara tunorpajekan Ne 2 Tapautypa
nateparypnas IledaTh BHCOKas Yea. neu. a. 7,86 Yen. kp.-or17. 7,71
Yu,-u3n. a. 8,36 Tupax 20000 3K3. 3axas 6149 Hena 40 k.

Dneproatomuszar. 113114, Mocksa, M-114, Ilmosoras HaG., 10

Opuena OkraGpbckofi Pesosionus u  opaeHa Tpynosoro Kpachoro
Bnamenn MIIQ ¢IlepBasgs OGpasnoBas THmorpadus uMenu A. A. JKnaHosar

Coms;sonnrpa(bnpoma npu Tockomuagare CCCP. 113054, Mockea, Baso-
Bast, 28.



