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YTBEPKLAK :
3amecTnTess IAABHOIO HHXEHSPA
II0 "Cown3Texsrepro”

A J.TEPP
I4 mas I980 r,

I. OBIVE MOJOKEHA

I.1. Inpdepenunammuas 3anura ¢ TopMoxeamem H3T-2I, N3T-23
OpeREaA3HaYeHa 1A WUCHOJNb30BARKA €8 B K3U6CTBS OCHOBHOR 3amMUTH
CWIOBHX TP&HCYOPMATOPOB M aBTOTpAHCPOPMATOPOB, & TaKxe osuel mpo-
HONBHOR ANGPe peHIBANBHOK 3aUATH 3JOKOB reﬁepamop-rpaucQopMamop[i].

3amura 43T-23 npepHasHauyeHa IJA RCIOAB3OB3EMA B KAUSCTBO
OCHOBHO{ 3aMUTH IDYNIH ORHOPA3HNX CWIOBHX ABTOTPAHCHOPMATOPOB W
Tpa’cdopMaTOPOB.,

Sanura O37T-21 u N3T-23 Bumosakesa Tpexyassou, oxa nelicTBy-
eT Op¥ BceX Bmmax K3 ¥ moaposAeT ofecrHedydTh TOPMOXOHHE OT IBYX
IPynn TpascgopmMaTOpoOB TOKAE.

I.2. B 3amure [I3T-21 n J3T-23 mpuMeHER HOBHit NpWHORT OT-
CTPOMKR OT SDOCKOB HaMAaTHUYMBANHETO TOKA ¥ TOXOB HeOanaHca.

JYKa3aRAAA 3amwra ofnspseT 6onee BHCOKOH UyBCTBHTENBHOCTED,
¢HCcTponme fCTBMEM K MOTpeCNHeT MEHBUYD MONMHOCTH IO CDABEEHUD C IDU-
MEHAGMHMZ B HACTOfilée BPOMS 33aMUTAMH C NCHOJNH30BAHUGM peJie C Ha~
CHmAaXMMMBCH TpaHcfopMaTopaMHA TOKE.

Ha mupdepernuansroft 3ammre I3T-RI, I3T-23 MoxeT OHTH Bh~
NoJHEHA MWHEMANELHAA YCTaBKa Ho TOKy cpafarusanma 0,3 IH Tpauc—
dopmaTopa.

1.3. 3aywra I3T-21 npemnaznayeHa unda paGoTH NpPX NUTAHMU
e¢e OT CeTH IIOCTOARAOTO TORA HampsaxeHmeM 220 wum II0 B # or 0a0KOB
NRTAHAA C HOMHHANGHHM BHXONRHM H8IDAXEHWOM BHITDSAMIGHHOrO TOKA
II0 B.

3amura J3T--23 mpenrazHavueR8 IjA padoTH HPU OUTARANA OT
ceTH MOCTOSHHOI'O TOKA HanpsaxenmeM 220 B ¥ yMeeT TPH BHXONHHX
pene.



[IpucTaBKa NOMOMHUTENBHOrO ToDMoxeums T-I npemna3KaueHa
75 CO3AAHAA TCDMOXSHMH OT ONHOW PpYynnk TDAHCHOPMATODOB TOKA #
NCHOME3YETCSH B TeX Cyuamx, Korma TpefyeTca 05eCreynTs TOPMOXe~
H#le OT TpeX WIM yerupex Ipyun TpaHchoDMATOPOB TOKA.

AprorpancyopmirTopu Toka AT-3I w AT-32 npennasHaueHd LA
pacuipeHus InyuamascHa BuPABHJBAEUA TOKOB M€Y 3aMUTH U IJH €€
NMORKNHNUYE RUA K Tpauc@opmaropann TOK3a C HOMMHAJBHHM BTODUUHHM TO-
xom 1 A,

I.4, 3aunta, OPUCTABKA M 8BTOTpaHCHOPMATODH IpeXHA3HAYSHH
IJAsi PajdoTH B 3AKPHTOM MOMEUSHUY [IpU TeMmmepaType OKpyxamue# cheny
or mpnyc 20 mo mmoec 40°C B COmENPOMNUTEHHOM RCTONHEHMM U OT M-
nyc 10 zmo mmec 45°C B TDONAUSCKOM MCIONHEHRH.

1.5. lpn rexnuueckom oScryxwsanuu samwrw I3T-2I, I3T-23
ClellyeT TAK®e DyKOBOJCSTROERATHCA TPEGOBAHUAME, W3JNOKEHHHMM B
[2] w [3].

1.6. Onmcasue 3auuTH J3T-2I, B TOM uYmMCNe IPUHOMKIA neHCTBRA,
CTDYKTYPHOM CXEMH ¥ yCTpPOiCTBa, npuUBeNeHO B npuwinoxeHER 1.

I.7. Texapuecxne JAHHHEe 3ayUTH NPUBENECHH B NpUWIOREeRAM 2,

2. MEPH BESQUACHOCTH

2.1. lpn Hanamke ¥ sxcmayarangn 3ammrs I3T-RI, I3T-23 Heol-
XOnUMO DYKOBOJCTEBOBATHCA TpeSoBaHuAME pedcrsyrmux "lIpaBWi TeXHEKRM
0e30naCHOCTHE NPK BRCILIyaTan#d 2JeKTpOycTaHOBOK", "llpaBWn moAb30-
FaHE] ¥ MCNNTAHWA 3QWRTHNX CDELCTB, IDHMOHAEMHX B 9JNEKTDOYCTaHOB~
Rax" ¥ "IIpaBRA TeXHBYSCKOH SKCINyaTalidW SN6KTDPHYSCKEMX CTAHIUR X
cereit”,

Kpome TOro, IpR MOHTAX® W Hajanke DAHOJW 3amWTH HEOCXOHINMO
TAXRe DYKOBOXCTROBATHCH TPeCOBAHEAMA HellcrRybuux "IpaBMaA TSXHERE
6e300aCHOCTH LpY SJEKTPOMOHTAXHEX R HAJIBNOYHHX pajorax”,

2.2. [Ipn nanazke ® skcmxyaraupy sammru O3T-2], O3T-23 ®3-
MeHEH e IOJOXKEHEKS Hepeknouaresneif, yCTAEOBAOHAHX B MONYJNAX 38METH,
ROJKHO OPOASBOIMTECA OPE CHRTOM RANDAXOREE NETARVA 38UATH,



3. BHEWHWEA OCMOTP M IIPCBEPKA WISOJARAM

3.1, Moxroroerrendbane pasoTH

3.1.I, CrenyeT mpoBeDPUTE COOTEETCTBUE I[IPOCKTA TEXHMUECKUM
IBHAHM BaNUTH ¥ EZMPEKTABHHM NOKyMeHTaM., HeoSXonumhe W3MEHEHUA B
CxeMe B3aWNTH TOMKHH OHTh coriacopanu ¢ MC P3AR wmm UG P3AN,

Hexmpansnaf cnyzxsa P3AU 3HePrOCHCTEMH 34HaeT YyCTABKM 3aMNTH
B O0neMe, yK"3aHHOM B NPOTOKOJE IIPOBEPKA 3aWUTH (NpmwioxeHwe 3).

Ins Hananky WiM TPOBEDKM 33LUTH CJenyeT MOATOTOBUTE HEoOXo-
HUMHE H3MEDUTEJbHHE NPHSODH, WHCTDYMEHT, [DUHCHOOCOGJNEHUA, coenn-
HUTENBHHE MPOBOZA, 3AN3CHHE YaCTh, KOMIJEKTHHE HCMTHTATENBHHE
ycTpolicTsa.

llepeued NpmSOpoB 1 annapaTypu UpWBENEH B NPWIOXSHUM 4,

3.1.2. B 3aBUCHMOCTH OT KOHKDETHHX YCJOBUYM THIH IIPVMERAEMHX
IpUGOpOB, YKA38HEHX B NMepeure, MOTYT U3MeHATHECHA, ONMHAKO B LesoM
OHY TOJKHH COOTBETCTBOBATH TpeGOBAHUAM, NPENLABJIACMHM X HUM NpU
nposepke samuTh I3T-2I, I3T-23, 3TH TpeSOBAHEA UIJOKEHH B METO—
JIAKe IPOBEPKN 3MEMEHTOB 3amUTH.

IIpyt MOEroTOBKS pafoyero MeCTa A MPOBEPKM ¥ HANAnKM 3aly-
TH CNELNYET PyKOROACTEOBATHCH TPEOOBAH UAMU, MDUEENEHHHMA B [2J
u [3] .

3.2, OcMOTD ¥ peBM3UA YCTPOUCTB 3IAWUTH

3.2.1. BHemH#ll K BHYTpPEHHHI OCMOTDH, 4 TAKXe DEBA3NA MEXa—
HMUECKO# uaCTH yCoTpolcTR 2aWUTH MOMEKHH OPOAIBONUTHECA B COOTBETCT-
BMU C yKa3aHuAMH, NpupencHHWME B [ 3] .

lpn ocmoTpe caenyeT OPOBEDHTH:

a) HAQUeXHOCTH KPEIUIEHUA ¥ [PABUABHOCTE YyCTAHOBKM yCTpOlCTB
3aUUTH;

06) OTCYTCTBWE MEXAHWUYECKWX MOBDExXNeHHM{t YyCTDPO{CTB U MX MOH-
Taxa;

B) LEJNOCTH KPHUEK KACCETH ¥ KAYECTBO €6 YNJOTHEHHSA;

T') HaJIWule ¥ NPaBUABHOCTE HANIMCEH Ha yCTpoilcTBax 3amuTH;
NPaBMABHOCTE MADKMPOBKK Kabenell, xun XaSeneil ¥ NDOBONOB;

JI) HAJERHOCTH KOHTAKTHHX COERMHEHHMH#, OCOSEHHO TOKOBHX paSH—
€MoB;
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e) 3arAxKy OoxroB, CTATMBADNMEX CEDISYHEKE TDaHCpEaKTopoB,
etparchopmaTopoB, Apocceneit, aprorpaHcopmMaropos;

%) OPaBUIBHOCTE BHITOJHEHHWA 3A3EMICHHA TOKOBHX llemei{t 3QmmTH;

3) HaIeXHOCTH NMAeR MOAyMeHd SAMHTH,

¥) HaZeXHOCTHh KPEIUIeHMA HANPABAADMEX ILJAHOK InA Monyre# B
Raccere;

K) H8JEeXHOCTH KpeIJeHAS H3 OCH yKA3ATENHHHX DPyKOATOK pery-
JKPOBOYHHX PEeSHCTOPOB,

CrenyeT IpPOBEPHTH COOTBOTCTBHO NPOERTY daxPTUUECKOrO BHIION-
HEeHHES BeexX memeit cBA3E Mexzy ycrpolicrBamm sammru I3T-2I, II3T-23 n
IpyruME ycrpoiicrBaMy P3A,

3.2.2. PeBn3gA MexaHMUeCKOK YACTH BHXONHOTO DeJie 3amUTH
HOMXHA NPOM3BOXHMTHCA B COOTBETCTBHR € meHCTByLmeli AHCTPYKOMEH m0
IPOBEDRE DeJieé OOCTOSHHOIO TOKA.

3.3. Iporepra H3OJANHEH

3.3.1. IpoBepra E3OAALUAM 3amWTH NOJXHE MPOUIBOAUTECH B Cle-
ZyDmeM o0neMe:

a) E3MepeHme CONpOTMBAGHEA W3OJANMM 3amUTH ¥ ee BHEm-
HAX Uenei;
§) uCIOHTaH®e HM3ONANUM Henefi 3amuTH,

3.3.2. Usmeperse CONPOTMBASHNA U3ONANUM 34UUTH B €€ BHEWNHAX
ueHeit NOMXHO NPOM3BOMMTHCA MOCNE YCTAHOEKR B Kaccety Monyaeft sa-
muTH. [IpM 3TOM Ha BpeMs IPOEePKH HEOOXOEEMO CHATH IUIATH 3JEMeHTOB
31 ® OTKINUKTE CoenVAeHBe TOKOBHX meme# c "semreit™.

Mepen W3MepeHMEM CONPCTUBJSHES WUIOJSANMM NesnecoofPa3HO mpo-
BEDHTH OTCYTCTBMe Coexi-eHEH Hemeit 3amutH ¢ "sewnefi” ¢ HOMOUMBY
OMMETDA.

3.3.3, Meraomuerpom Ha 1000 B casayer uaMmepuTh COMPOTHBIEHME
E30JIA0MM TOKOBHX mHenelt, BTOPHYEMX OCMOTOX TDAHCPEAKTOPOB M IIpOMe~
XYTOUHHX TPAHCHOPMATODOB TOPMOREHHMA KAXIOTO MOXYJAA pese xuideps s~
nnasbRoll 3aumTH (MP3L), omepaTMBHHX Henelt ®m nemeit OTKIDYSRKA 3amMB-
TH OTHOCUTENEHO KOpmyca ¥ Mexny coSoft.

LONONHATENBHO CAESAYeT IIPOBEDPUTH COIIPOTUBJNEHHE HUBONAUUN MEX-
Iy ¢asaMm ToKOBHX Henefl.

B momynn IMP3[-3MP3] BcraBaapTci snemeHTH 3I, nocne uero
NOBTOPHO NPORSBONMTCA M3MEDEHME CONMPOTHMBJCHUA M3OJALWM ONE PATHUBHHX



.

tenell 3amuTH OTHOCUTENBEHO KOPIYyCa,.

Bo BCcex nepeuncneRHHX CJIYYafX CONPOTHBACHAS USOJNRUAKR 7OMR—
HO OwT® He meHee IO MOM,

3.3.4. JnA MCnHTAHUA ¥3ONANHEM Uernelt 3amuTH CreRYET 38KOpO-
TRTH MEXNY COSOH BCEe TOKOBEeryupe UENA 3amuTH HA 33%XMAMAX TOKOBLX
pasweMOB 1 komomok II, II2 kaccetu.

[IpOYHOCTE MIOARLUYU LHeN 3 3aWUTH NOJXHE OHTH MCILTARA B 1e-~
JIOM OTHOCHUTEABHO "3emIR" nepeMeHHWM HanpaxeRueM 1000 B mpomumneHr-
Holi uacToTH B TeveHpe I MmH,

Ilpm nepBOM OPOPMAAKTHYECKOM KOHTpOJNE R NpPOOUNAKTUYE CKOM
BOCCTAHOBJAEHMM IOIyCKASTCA NPOW3BOLUTH MCONTAHME TOXKOEWX Uell:i
3amuTH Meraomverpow Ha 2500 B. B aTowm cayvae IO HPOBENGHUS MC~
ONTAHUR TOMEHH OHTH COSEMHOHH MOxXMy cololt ¥ "3eMmreil” Bce 3axuMu
konomok III u II2,

llocnre WCOHTAEMA OPOYHOCTH HM3OJNANMU eme pa3 ClelyeT n3Me-
PUTH CONPOTUBJCHHEe H3OJAUMM BCex uemne#t B cooTBeTCTBMM C I,3.3.2.
Waonauus 380RTH CURTA6TCH BHIEpxABmE{t MCIHTAKMAA, €CIM e8 COnpo-
TUBJICHNE, H3MEPEHHO® IO X HOCHS HCIOHTaHHUsA, OyneT ONUHAKROBHM.

flocre OKOHUYAEMA HCOHTAHUAE BEOOXOXEMO YRAJNATH BCE BDPEMEH-
HHE 38KODPOTKN.

4, MPOBEPKA MOLYJf TMTAHAA YNPABIEHWA
4.1, TlpoBepka CTASUAMIATODA NWUTAHUA

4,1.7. CradanmaaTop NATAHWS CJELyeT OPOBEPATH B HAr DyXeH—
HoM Ha MP3L cocrosEE®, Iaa sToro MP3] mosxHH SHTH BCTABJEHH B
XacceTy, & MOLYJNH TUTSEMR ynpaBreHEs (MIV) coemuren ¢ raccerTo#t
HMCMHTATE THHNM YINMHATEILHEM OHYDOM.

4,1,2, OT perynmpyeMoro KCTOYHMKA NOCTOAHHOrO TORA HA 3aR¥~
mu 9,10 xonoxk® I crenyeT NOEATH [IAaBHO HANDAXCHE® M BOABTMET-
pPOM NOCTOAHHOTO TOKA (Kaacce Touyrocry 0,5-I1,0) wamMepuTs Hanpaxe-
H#e Ha xmoxe II6-2 ® B rHesznax Ia, 2a, 3a KOETPOJBHOIO pa3nemMa
2.

3HawWHEA W3MepPeHHNX EaNpsAxeRHd npX H3MPHEHMM HANPAXEHRA
Ha BXome 3ammTH B npemexex (0,8-I1,I) U, xoimER COOTBETCTBOBATH
I8HERM Tadn, 4,I1.



Tasnozuua 4,I

wSCTO U3MEDeHUs Hanpagerve, B
Inoxn JI6-2 I7,2-20
i2/2a-li2/1a - (12,4413,5)
U2/3a-ll2/2a 4,8-8,5

4,1,3. Ipy ReCOOTBeTCTBRM 3HAYCHM) MaMeDeHHLX Hal praxeHmi
NaHHWM Tasa., 4.1 HeofSxommMo:

a) nposepuTh peaucTopu R I-R4 Ha ux coOTBeTCTBHE 33BOLCKMM
AAHHDIM §

6) #3MeHATb MOROREHUE Nepemuuek Ha crabumurTpoHax AI-13 u
fuone J6-I.

4,1,4, IIpK HOMMHANHHOM HANDARCHUW Ha BXOxe cradunmsaropa
NKTAHUA DaZeHMe HAUPAREeHAA Ha crasmwiurpode AI-I3 (ua OXHON) nOMEX-
HO cocrasxars 0,7-0,9 B, a Ha nuone I6-1 - §,9-I B, [loaroMy Bip-
YeHHOM IR OTKINUSHREM yKA3AHHMX [PUOSODOR MOXHO OTperyJMpOBATH B
TPeSYEMHX NperenaX BHXONHHE HanphneHUs CTaSWIR3aTopa NNTaHUA.

4.1.5. CnelyeT yCTaHOBATH 3HAUEHNA HANpAxeHW! Mexny I'He3-
zamm 2 /2a-2 /Ia u i2/3a-12/2a Handonee GAWSKAMM K HOMUHANEHHM
(coorBercrBenHo -I3 B u+ 6B),

4,1,6,Heo0XonmMMO [IPOBEPUTH KMCIPABHOCTEH 3amMMTHOTO 1MONA
J6-2, Hna sroro MP3Il crenyeT W3BjeYb M3 KACCETH M HA BXOfe 3aMuUTH
ASMEHUTH [OJAPHOCTH NMOMBONMMOrO HanpsmeHua. Lpy AnaBHEOM yBENRue-
HWE BXONHOI'0 HAOPAKeHHA CJELNyeT MPOKOHTPOJEPOBATE HANMPARSGHHE HA
nuone I6-2, Ecam nmox MCmpaBeH, TO HampAXeH®E HA ero 3axUMax mpu
HOMUHANLHOM SHAYGHAR HAUDSAXCHEA NMUTAHMA IAWUTH HE NOJKHO NIPEBH-
mars 1B,

4,2, Iposepka BHXONHHX uemeft

4,2.1, Tpu npoBepKe BHXOLHHX Uene#t sammrs MIY zomme® GHTB
OTCOeXAMREeR OT KAacceTH, B BHXOIHHX HSNAX cneXnyetr NMPOBEPUTE:
a) ucrnpaBrocrs nwomos IV-I, H7-2;
§) ®MCOpPABHOCTH UCKPOTACHTeNBHHX KOHTYDOB,
B) DaP8METPH BHXONHOIO pene.
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4.2.2. AcnpasscceTs anonor I7-I1, K7-2 crenyeT NPOBEpPHTE N3-
MEpeHUeM X COUPOTHBJEHMUR B PAMOM B OODBTHOM HAIDABNEHUAX OMMET—
pom, {aMepeHua NDOUBEBONATCA NDYM DABOMKHYTOM nepexibuyarene H des
OTHA/HKA LMOMOB OT CXeMu. OXHOBDEMEHHO OM.ETDOM [POPEDSETCA KCHOPAB-
HOCT® BCe#l lenm® ¢ Anomam# X7-I, L7-2.

[IpE HEOOXONMMOCTY W3MEDEHUHA IapaMeTpPOB MUOR JNOMEEH JHTH
OTCOENMHEEH OT Cxemu. [JafcHUe HANpAXeH4dA B IPAMOM HANpDaBJEHHEN He
nomxuo npesnuaTs IB npu Tome SO0 Ma, OdpaTHOE CONDOTUBJEHEE IMO-
Za, U3MepeHroe MeraommerpoM Ha 500 B, xomeRo OwTsk okoao 5 MOM,

4,2,3. HcnpapHOCTh HMCKDOracHTEJNBHHX KOHTYDOB CAELyeT OPOBS—
PATH CAEeRyOLEM 06pa3’oM.

[lpn pasoMrHyToM HepernwuarTese H oT peryaupyeMOro MCTOYHKKS
OCTOAHEOrO TOKA Ha 38%uMH 5-II romraxra pese PII (PIR, PIB)
crenyer monarth Hanpaxerme I00-I20 B, OrmumpuaeTcs MCTOYHMK HAODA-
xeHnA ¥ yepes 5-I0 ¢ BOXNBTMOTPOM C BHYTDEHHEM CONDOTUBJEHUEM He
mMeree I RPM/B HA 9TUX ®e 34XMMAX IPOBEPAGTCA HANUUME OCTATOYHOI'O
3apAZa KOMJSHCATOpPA HCKDPOIaCUTENBEOI'C KOHTYDA.

4,2.4. Uznepenue M DEUYJIKPOBAHME DBJIEKTDHUESCHKUX IapaMeTpOB
BHXOZHOT'O pene zamgTh PR (I3T-21) unm P4 (I3T-23)crenyeT npous-
BOIWTE C YUSTOM DeallbHOU CX8MH €T0 BRINYEHHUSA.

Hampaxenme CcpadaTHBAHUA DeJie C yueTOM IOCN8NOBATENHHO BKID-
YEHHOI'O yKa3aTeJNBHOIO pejie NMOMEHO SHTH B mpenenax (0,554C,6) UH,
a HalpsAxeH®e Bo3BpaTa - He MeHee 0,04 UH .

B cnyvae, ROrIa yK833TEJbHOE Dese HE BKJIOU3ETCA HOCNEeNOB3—
TEJNBEO C BHXOIHHM pejne, HAaIDEXeHWe CPAasaTHBAHWSA OTOCJeXHEro nOE-
HO OuTh B npemenax (0,6540,7) UH.

lpu npoBepKe HAOpARKEHME ROJKHO SHTH NMOMAHO HA saxuMu WI/9c
% i@I/08 (man I3T-23 ¢ ydveToM HONADHOCTH).

BpeMsa cpadaTHBaRMA BHXORNHOT'O peJie NOJRHO JHTL He Soyee 12 MC.
UaMepenua cyenyeT OPOUIBONMTH OP¥ HOMUHANBHOM HANPAKEHUE Ofepa-
THBHOrO TOKA BAEKTPOHHHM CEKYHIOMEpPOM. Bpema meiicTBUA perne olpe-
IeJsieTca KAk cpeiHee W3 TPeX-IISTH M3MeDeHmi,
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4,3, Iposepka ycwmwnrreneit

4,3.1. Oposepra ycwinreneit ZOrxHa2 NPOU3BOTUTHCA B HOOJHOU
CXEME 3auHTH,

WcnopaBHoeTs ycunnrene#t ycraHaBnuBaeTCA IO CPASBTHBAMMY Bh-
XOnHOTO pese 3auurh PR (PI4) npm mepesone ycunwreneit B pexmM
CcpasaTHBAHNA. YKABAHHHY DexMM YCHAMTENA ROCTUDPAETCHA 3AMHKIHAEM
yspes pesnucrop 10 ¥OM rresz il4/Ia - {l4/4a HP3I mpu BHHYTOM M3
pa3reMa pearupywmeM oprawe 91,

4,3,2. llpoBepKa pmo/pRHa ENMOAHATHCA B CleIypumeil mocnenoBa-
TEJHHOCTHS

a) YCTAHOBHTH BPEMEHHYD IeDeMuYRy Mo XNy saxumamy [11/9 n
MmR/11;

6) B MP3Jl BuHYTH M3 DaBReMOB DEATMDYLmMS ODTaRH SI;

B) MP3] ycTaHOBRTE B Kaccery;

r) MIIY COSAMEMTEH C KACCOTOH MCHHTATENBHHM yIJIMHRTE)EHHEM
WHEYPOM;

n) Ha 3axmvu 9,10 xonozem II mopaTh HanpAREHME OIEPATABHOLO
TOKS,

©) moouepPenHO 3aMHEArh rHesma 114/Ia-04/4a MP3J (uwepes pesmc~
rop I0 xOM).

Kortpomr cpaGaTHBaHEA Desyé - 3BYKOBOW WM C IIOMOMEN CHCHANE-
RO¥ JNAMIH,

IIpw orkase B me#cTsmm BuxoxHoro pene PR (FIl4) caenyer
OpeRNONOXATE HeRCOPABHOCTH yCHNZTeseli WIN OpOMEXyTOYHOPO pexe Ha
repronax PII (PII-PI3).

4.3.3. Ilna onpereneHMs OpPMUMHEHN HEMCIDABHOCTR HEOOXOREMO W3-
MEDETH HANPAXKEHWE HA 3AXEMAX INIATH yCWIKTENS B BOPMATBHOM DexmMe
K B pexuMe cpasaTnBaHMA. M3MEeDEHMA CJeNyeT NPOUSBONUTH BOJBTMeT-
pOM C BHYTDOHHMM COOpPOTEBiIeHWeM He mMemee 10 wOM/B (MI200, B7-15
% Hp.). 3HaUBHWA W3MBDOHHENX HANpAKCHU{ KORHH COOTBETCTBOBATEH
JaRHNM Taln. 4:32.

lIp® HecooTBeTCTBER 3HAUCHMI W3MEeDEHHHX HANPAXOHMH NaHHEM
Tada., 4,2 HEOOXOZMMO BHIONRATH NOZNEMEHTHYD NPOBEPKY yCHAWTENd,

B cnyuae HeHCIPABHOCTH EaKOro-JHGO W3 repkrosos PII-PUB
TOCNERHUR AOJXeH OHTH MCKADUYEE M3 CXEMH 3aMUTH ¥ MPOBEpPER B OT-
nensHON cxeme. [lapaMeTpw MCNPABHOI'O I'@pPKOHA ROJXHH YLOBAETBODSATH
CASLYDIMM YCAOBUSM: CONpOTHBAeHHe ofmoTku 1800-2060 Om, Tox cpa-
G6aTtupanus - [,6-3,2 MA.
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[lecT0o W3MEpPEHAA — 3AXHMH Hanpsaxenue, B
Pexum padoTH | ;iany {Eg%uggna I3r-21 P ’

420 (I-9); 4-1I9 (I-7); -(040,2)

4-16 {I-2)

4-1 (I-2) -(12,4+I3,5)
HopmanbHui II-4 (8-I) 4,8-6,5

4-8 (5-2; 4-2; 3-2) -(040,005) gns [3T-21

-(0+40,I) mna JI3T-23
4-20 (I-9); 4-I9 (I-7); -(3,745,5)

4-16 (I-6)

Cpasarumange | 4-I (I-2) -(12,4413,5)
II-4 (8-1) 4,846,5
4-8 (5-2; 4-2; 3-2) ~(II+12)

5. [MPOBEPKA ABTOTPAHCROPMATOPOB TOKA
5.1. Mposepka xoapjuuueHTa TpaHcopmaymy AT

5.1.1. lposepra kospduimenra TpaHcdopMaLmy noamHa OHTH Npo-
K3BefleHa Ha BCEX OTBETBIEHHAX OCMOTOK ABTOTpaHCHOPMATOPOB,

Ha samumu I-II (AT-3I) uam I-2 (AT-32) cnenyeT MOQKIOUKTL aM-
nepmerp kaacca rowHoctu 0,5-1,0 co mkanoit 2,5-5A (Hanpumep 3-59).

Ha semwmu I-2 (AT-3I), I-3, I-4, I-5, I-6, I-7, I-8, 1.9, I-I0
u I-11 (AT-32) moouepenHo OT peryaupyemMoro WCTOUHMKA NOAXEH NOfa-
BaThCA TOK TAKOT'O 3HAUEHUA, UTOOH NOKA38HWHA aMNEPMETDAa, MOJKI0UEeH=
Boro Ha 3axuMu I-II (AT-3I) umm I-2 (AT-32), OwHAM COOTBETCTBEHHO
2,5 nnn SA. llpt 2ToM 3HAUEHUA NMOLBOAMMEX TOKOB LOMKHH C TOWHOCTHD
+ & CcOOTBETCTBOBATDL CHAELYDIUM JBHHHM:

Sagma AT I |I-3 114 |I-5 |16 -7 1-8 I-9 1-10

Hormeamsputi [AT-31I| 0,34 0,45} 060 ) 0,81§ 1,10} I,45}) 1,97} 2,12 2,29

fmn, CACoTEMeTIAT-32 | 5,00 5,41| 5,88 7,58 9,62 | 12,20 | 15,60} 20,00 | 25,00 | 31,30
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5.2. Nlposepra xo30puumenTa TparcdHOpMaUUN
Ra paSoulX OTBETBIECHUAX

5.2.1. [Iponepxy xoa@yuuuerTa TparcHopMANUM 2BTOTPAHCHOPMA-
TODPOB CiefyeT NPOU3BOANTE KA PAGOUMX OTBETBJIEHMAX OOMOTOK LpH
ODONKINYEHUK K HUM ueneil 3ammrd, [IpoBspRa NPORM3BOMNTCA NMPK HOME-
HANBHOM TOKE MCHOXNB3yeMOro 0TBOIA TpaHCQopMaropa Iudide peHUuaIE-~
HODO DeJye M IDY MaKCHMaNbLHOM TOoKe BHewHero K3, PasHuma B 3H2ue~
HEAX M3MeDEHHHX KO3QQUIMEHTOB TpaHcdopMalldy¥ He NOJNERA HDEeBHUATh
5%.

B uensx mpenoTBpameHnA NOBPEMIUSHAA BAEMEHTOB TOKOBHX Leneii
33LUTH NPOREPKy npi Toxe Bume IC A cienyeT MPOU3BOIUTE B TeueHme
#e Sosee 5 ¢, [pu 3TOM HEOSXOAMMO CISIUTE 33 TeM, UTOGH He [pONC-
XOIWI NeperpeB 3TIX SJEMEeNTOB.

6. ITPOBEPKA MPSH # ITPUCTABOK
JOOONHATE IBHOTO TOPMOBEHRA

6.I.Ycnopus upoBepEN

6.,1.1. IIposepxy MP3I cnenyeT OpOWIBONUTL BHE KACCETH C
UCIOI530BARNGM WCNNTATENBHEX YIAMHUTEABEHX NHYPOB C pa3beMaMit.
[Ipn mpoBepxe ONHOTO MOAYNA PENe OCTRJBHHE MONYJM 3amUTH NOMKHN
ONTH BCTEBJSHHW B KacCeTy.

6.1.2. B RausGTRe WCTOUYHVKA DEryjampyeMoro TORA Hesecoplpas-
HO HCHOJB30BATH KOMIIEKTHHE ycrpoficrma Y5052, YIB-1, ¥IC-62,
Hacrpoiira xadde pe HuzapENX pese 3amurw [3T-21, I3T-23 moxaa
OCYMECTBAATECA CHEYyCONEAJNSHHM TOKOM, [ImTarue cxeMH BJis HACTDORKHA
pene, OCOGEHHO IPH HCHOJNL3CBAHUN HEKOMIIEKTHNX yCTpoHCTB, ROJRHO
OCYmEeCTBAATHCA OT MexnydasBuX HamprreHE#., ITo OSyCNOBAGHO TEM,
qT0 KpMBaH MEXAy($A3HOIO HANpAREHAA, KAK IPAaBWIO, MMEET CHHyCOU-
RaJbHYD fopMy, a (a3HOI'O YACTO OTJAMYAETCH OT CHHYCOKEH.

llepen ®AayaaoM PeryJaMpOBAH A8 IHDYEPSHLNAIBHHX peJye HeOoL8XO-
AVMO TTPOBEPUTDH cKHycoKAMBHOCTb MOLBORHMOrO TOK& C [IOMOMbE 3ACK-~
TpPOHHOTO ocuuaxorpaga.
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6.2. Illpoeepra Tpaucpeaxropa

6.2.1. OT peryAWpyemMoro HMCTOUHWKAE TOKA K OTECTBJEHUAX
TPAHCPEAKTOpa CHEenyeT IOOYEePeNHO MONBOINNTH CHMHYCOWIANBHHE TOKH,
PaBHNE HOMMHAJIBHHM TOKAM OTBETBIEHUM.

BosbTMETPOM C BHYTPEHHMM CONpOTMENEHWEM He MeHee 1 KOM/B
(xnacc TouHocTn 0,5-1,5) MaMepseTCA HampskeHUE HA BTOPUYHHX 05—
MOTKAX TpaHCPEaKTopa.

Ipn monBONE TOKA K OTBETBJCHWMW I TpaHCpeaxTOpa 3HAYEHUE
W3MEPEHHOIO HAaNpARXSHHUA HA o6MOTKe W2  NOJRHO OHTH B Ipemenax
6,847,6 B, a Ha ofuoTke W3 ~ B npenmesax 16,7 + 18,0 B,
OTHOUEHWe HANDsReHER Ha ofMuTkax WJ u W2 JNOJRHO C TOU~
BocTEX 10 10% COOTESTCTRORATH BHPAKEHUD

Ly
wg 7
6.2.2. 3HaueHRA M3MEDEHHNX RANpAXEKu{ Ha oSMoTkax W2 n
PN TONBOTE TOKOB K LIPYruM OTBETEJEHMAM TparciopMarTopa
IOJXHH OHTE COOTEETCTBEHHO DABHN (C TOUHOCTE® + 2%) 3HAUEGHUAM
HAMPAREBUH, 3aQUMKCHPOBAHHNX Np¥ ITOLBOLE TOKA K OTBeTBieHuw 1,

Ilpn HeOSXOZMMOCTH CJenyeT NPCU3IBOLUTH MOXpEelyIMPORAHUE

TPAQHCPEAKTOPa NyTEM HESHAUMTENHHOTO HM3MEHEHWA BOZXYMHOI'O 3a330p4.

(6.1)

6.3. llpoBepEa MIPOMEXYTOURHX TpPaHCHODMaTOPOB

6.3.1. OT peryn#pyeMOro WCTOYHMKA TOKA K OTBETBJCHEAM IPO-
MEXyTOUHHX TPaHCPOPMATOPOB CrenyeT HOOUEPeNHO MOIBOAKTE CRHyCQU-—
LaJbHHe TORM, pAaBHHE HOMMHAJIBHHM TOKaM OTBeTBiekmil, BosbTMeTpOM
C BH)y TPEHHEM CONPOTHBAGHMEM Re MeHee I KOM/B (Kiacc TOYROCTH
0,5-I,5) mamepreTcs EanpaxerKe Ha pesmcrope RI (saxmmu I-2, 4-3,
6-5 ronopkm III).

6.3.,2. [pm moxeome TOKA K OTBETBASHE® I MDOMEXYTOUHOTO
TpaHCPopMaATOpPa 3HAYEHUE M3MEePEHHOrO HANDREEHMA Ha pe3ucrope RI
IOMXHO OHTEH B npepesax 2,9+#3,3 B. B mpormeHOM cnyuse crenyer
yOeNUTHECA B UCHPABROCTYM BHIPAMUTE IBEHX MOCTOB B B COOTBETCTBUM
33BOACKUM HAHHHEM pe3ucTopoB RI.
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6.3,3. 3HAUEKUA MOMEDEHHEX HAMPAXSHMI Npy NONBOXE TOKOBR K
Jpyr¥M OTBETRJIEHUAM MCIPABHOI'O MDOMEXYTOUHOIO TNAFCpopMaTopa
ROJEAH OHTE DaBHH (C TOYHOCTBW + 2%) 3HAUEHMAM HATpAREHWA, 3a-
MKCKDPOBIHHKX [PV MONBOME TOKA K OTEeTBICHUO I,

6.4. IpoBepka npuCTSBOK
HNONONBUTENHHOTO TOPMOXKEHNA

6.4.1, [IpoBepKy NpHACTABOK JONOJEUTENHHOTO TOPMOREHUA Cle-
IyeT NPOM3BOAKWTH AHANOTHYHO MPOBepKe NPOMEXRYTOUHHX Tpa cdopma-
TOPOB; OHA MOMST BHIOONHATHCA KAR B MOJHAOHK cCXeMe 3amuTH, TaK &
OTHE JEHO,

6.4.2. [Ip¥ Dpopepre B IOJHON CXEME 3aMUTH HANDAREHAA Cle—~
IyeT U3MepATH Ha 3axmMax I-2, 3-4, 5-6 kononxu III, a mpm mpoeep-
K8 B OTJENBHOH cXxeMe - HA 3axmMMax 2-4, 6-8, I(-I2 npucramxu,

6.5, lIpoBepka HACTPOHKHM LIMBTDA
BTOpPOY rapmoHmuyeckoil cocTaminimeli

6.5.1, IlposepKa wrpTpa 23KMOUSETCA B ONpPENEJEHUM 8r0 pe—
BOHAHCHON YaCTOTH, & Takke B ONPBEEJSHUWM TOKA BhXOma (WIETPa Ha
yacrore 100 Tn.

6.5.2, lIpenBapuTeIBEHO CAEAYET ONPEeNeJMTH OTBETBNEHWE 0f—
MOTKR IPOCCeXfly MDY KOTOPOM TOK BEXOXA (JwibTpa HA vacrore 100 'y
AMEET cpenHee 3HAUBHES (M3 TDPEX BAPMAHTOB BKJNUSHRA XpPOCCeNd OT-
BeTBreHAAME I,2,K). Ha ykasaHHOM OTBETBICHHM, NPHHIMEGMOM B Ka-
YecTBe pasoyero, SHAUSHNE De30HABCHOI UACTOTH OWIHLTPA COCTARNACT
orojyo I00 T'm,

TpeGyemoe OTBETBIEHMS BPOCCEJHA MOXHO OHPENSNRTE IO CXEMS
puc, 6,1 ® III.5 B crexyome# mocyexoBATENBEOCTH:

a) BHAYTH M3 pa3nema pearmpyomuit opram 3I;

0) k reeszaM 19 # 21 31 ROAKINUMTE MANIHGMOEDMETP MOC-
TOSRHOIO TORa (KRracc Tousocru 0,5+41,5);

B) PasOMKRYTH nepermodarendb HI (cw. pme, II1.5) ma mrs-
e TpaHcpeakropa Tp;

r) K 3axuMy I3 nepexyouarens HI u H3 mmarw Tp nomescrs
HACPAXOHEO OT 3BYKOBOI'O FeHEparopa,
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Puc.6.1. Cxema wacTpOURM QWIBTPa BTOPO# IapmMOEKueC—
KO COCTaBIAKMEN:

I ~ cxema uemyd Topmomenms; I - saxum mmara I MP3J

6.5.3. [Inn nonyueEmsa Hamdompme# BHXCIHOH! MOmHOCTM OT 3BYy-
KOBOI'O T€HEPaTOpa HEOSXONMMO COIJIACOBHBATE €I'0 BHXOEKHOE COINpOTUB—
JIeH¥e C LXONFHM COMPOTUBMEHUEM IpORepremMorc (QmnesTpa (cBume § xOM).
0O%uuRO yKa3aHHOE COrJACOBAHMe NOCTUraeTCA YCTaHOBKOR nepewiwvya-
Tenfl TeHepaTopa "BuXopHOoe CONpOTHBiASHUS” B noyoxenme "50CC".
3areMm crenyeT yCTAHOBHTH C MOMOMBYN 3BYKOBOIO TeHepaTopa 3HAYSHUE
yactord I00 Ty ¥ Opy BXOZHOM TOKe, paBAOM 3 A, m3MepuTs 3Haue-
E¥e TOKa BuXOZAa (maeTpa. M3MepeHWA NOBTOPATE IIPW IIOOUEPETHOM H3—
MEHeHMX IIOJIOXEHMY OTBETBJCHEA OSMOTKM npoccena QunpTpa,

6.5.4. OnpenesAT: TOYEOE 3HQUEHME DEBOHAHCHOA YaCTOTH QHIBT-
pa BTOPO{ rapMormuyeckod cocramsApmeil ¢ OOMOMBD 3JEKTPOHHOTO OC-
uwwrorpaga (puc, 6.I).

Yxa3gHHH} crnocol OPOBEPKM OCHOBAH HA CPABHEHNM (a3 IByX
CUHYCOUNANBHHX HAUPAReHKH OMMEAKOBOY uyACTOTH — NMANEHRA HANDAKERUS
Ha pesucTope B3 oT Toka H4 BXxome QWABTPA ¥ HANPAXRERWA Ha GuUIbTpE.
Ha pesoxaHCHOW uyacTOTEe CHOBAr no (ase Mexny HanpaxeHuem Ha $uneTpe
¥ TOKOM HA €ro BXOUE paBeH Hyan. Ha axpane ocumwrorpada pe3oHaHC-
HOlt YacTOTE COOTBETCTBY&T HAKNOHRAA npaman (urypa luccaxy). Ilpu
OTKJIOHE HAY Y8CTOTH HAlIDAREHRA, IOXBOZMMAro X QWIETPY, OT DE30HAHC-
HO# 4acTOTH OPOMCXOLAT pa3nBoeHUe mpamoi. YeM COnbme OTKIOHEHUE
4acTOTH, TEM Gosbme pARBOEHMe (OpAMaf NPEeBPamNaETCH B 3JJIMMIC).

YacroTa HanpA®eHMs HE BHXOHNE 3BYKOBOTO I'EHEPATOpa MOXET
OTANYATECA OT yKa3aHHON Ha ero wxaje Ha 3-7 I'y, a MHOTEa m Sojee,
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MloaToMy InA HACTPOUKA YaCTOTHOIO QMiNBTPa C GONBHOM TOUHOCTHER Yac—
TOTy HANpAREHWA HA BHXOIE 3BYKOBOTO I'E€HEDATONa HEOSXOLMMO KOHTPO-
JKPOLATH BNEKTPOHHHM HaCTOTOMEPOM, [IpM NPOBEPKE HEOOXORUMO Mputie~
HATH 3BYKOBOHl reHepaTop C HANpDARCHMEM Ha BuXONe He Medee 30B mpu
MOWMHOCTM OKONO 2Btd,

[lepen mpoBepKoit crenyeT NPOM3BECTH 3ATARKY CTARHLX BUETOB
MaTHETONPOBOAA Jpoccensa Ip.

6.5.5. IIpoBepKy crnenyeT IDOU3BORUTL B CJeIykLeli IMOCHAENOBa~-
TenxpHEOCTH, OT renepaTopa 3IBYKOBOK YaCTOTH K QWIBT]Y MOXBECTH TOK
3 mMA. Ha ocumwrorpage OTHIDUMTD IE€HepPAaTOP DA3BEpTHMU ( HAUpuUMEP,
mna CI-49, mepernpuaTesbh NANTENBHOCTH [A3BEPTKM yCTAHOBUTE B HO-
JgoxeHne "Bxox X") K perynEpoBarh YyCWISHES IO BepPTUKANBHOMY BXOLY
TakuM o6pa3oM, YTOOHW HA 9KpaHe NONYUMNOCH UEeTKOe M3o6pazenue, Us-
MEeHeHEEeM YacTOTH PeHepaTopa OIPexeNWrh PeBOHAHCIYH Y2CTOTY MDOBE-
paemoro ¢mrerpa, lpy orxnosenymy mocrenmeit oT sHauenua I0C + 3 Ty
POU3BECTH MOACTPONAKY ¢MIBTPA, JMf STOro HA IBYKOBOM I'eHEDPATOpE
yoeranoBrTs wacTory I0C I'i ¥ usMeHEH®EM 3830Da MarHKTONPOBROMA APOC-
cena NOGMBATHCA, WFOGH HA 9KpaHe ocmmwLiorpada mojyvasnach HAKNOH-
Haf OpsAMas (HUCYe3No e€ pasABoeHie B cpenHe#t uwacru), Ecak pesoHamc-
gaf uacrora Memsue IOC I, 3a30p MATHATONPOBOAA CJENYET YBEJIUUUTSH,
a ecam GojybOe - YMOHBMHUTE,

6.5.6. Ipow3BOANTE NMPOEEPKY QwabTpa HANDARCHUSM IIPOMHIEHROM
YaCTOTH (M8MepeHMe DPACHpENENeHMA HANpPAISHWA HA 3JAeMEHTaX (QWILTPa)
He peroMeHnyerTcd. Ws-3a ocofeHBocTe# cxemu QwrbTpa (EHajKume Ba-
IpySKE B 6MROCTHOM M/e%e) YK4SaHHHW CNOCCS MpOBEPKM NPMBONAT K
GoybliEM morpemroCTaM (547%) B ompeneseHHR® DE3OH4HCHON yacTOTH.

6.5.7. Hocne HACcTPOUER QWIBTPA OUpEIEJUTH TOK 6I0 BHXOZA.

3HaueEMe TORA BmxOZAa QunbTpa Ha uactrore 100 I'm mOMREO EaXO~
nurscs B npezenax 3,946,1 MA npm HOAKNNUSHHNX CcTROWIATpoRax 115,
I16. lp oTrmoueHmy cradwmurpoxoB NIS, AI6 Tox BHXora QEIBTPA
yBONWuMBAETCA X HAXOXMTCH B npenesax 5,6+7,8 MA,

6,6. IpoBepxa crasmrurporoB L5, II6

6.6.1, YrA3aRHYw NPOBEPKYy CHOAYeT BHOOMHATH OXHOBDE!EHHO
C IpoBeproit mybTpa BrOopo# rapMoEMueckKo#t cocramianmelt mo cxewme
puc. 6.1,
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Bxon ¥ aaexTpoHHOro ocuwworpaga momkmouurd (puc. I I.5) X
cradminurponam JI5, II16 (sammvn I2 u II mmarw [II MP3L).

6.6.2., C momMombi 3BYKOBOI'O PEHEPATOpPa CaenyeT yCTAHOBUTEH
3Havenme vacrore IOC ' m sxonsolt Tok 3 MA,

[Ipr MCOpaBHHX CTASMAMTPOHAX OpMa KpUBOH HANDAXKEHWA HA HAX
SBJAETCH CHMMSTDWUHO[ ¥ ®MeeT XapaxTepioe HByCTOPOHHEE OrDaHRue-—
HES [0 aMIIATyme., JTa aMIyuTyna, M3MepeHHas ocnwuiorpadoM, mOME-
Ha Surs 3,1 B (c TounocTsn mo I0%).

6.7. [Ipopepra pearMpympuero oprasxa

6.7.1. Oporepky pearwpywmero oprasa {PO) caenyeT mpomsso-
IMTH B moJHOM cxeme 3amurTH. OHA 3ARIVYAETCS B ONPENENCHUM yCTa-
BOK SJEMSHTOB BHUGDXKH BpeMeHX Ha BO3BpAT BB u Ha cpabaTuBaHue Bc .

6.7.2. IIpoBepKy BHNEPRKW BpeMeHM dneMeHTa By cisnyer mpoms-
BOIUTH B cnenynmeﬁ IocnenoBaTeJEHOCT A,

Pearupyomuii oprar 31 momgeR SHTH BCTABJAEHR B DA3HEM,

BepTHKANBHHY BXOX ocHmLrOrpada HOXKIDUATE K BRBOLY IS ruess—
no#t wononxe 91 m x rreamy 4/2a. Ilp 3TOM BXOUHO# 3ax¥EM OCHILIOT-
pada, COEXTHHEHHHII C KOpnycoM mpréopa, HONXEeH DOZKIOYATHCA ofA3a—
TEeJHHO K T'He3XNy Li4/2a.

Ha saxmmu 9 » 10 xonomky I nmomaTh HOMWHANBHOE HampARSHUS
OIle paTUBHOT'O TOKA.

OT perynupyeMoro MCTOUHMKA HA 3ax¥MH I M 6 ROJOTKM TOKOBO-
ro pasnema li3 crezyeT nogATh CHHYCORNANBHHA TOK. TOK NMAaBHO
YBONIRUMBASTCA ¥ B MOMGHT CpPAlATHBARHA (QUKCUPYeTCH IIUTENBHOCTH
AMOYZGCOB M [1ay3 Ha 3Kpawe ocmwuiorpada (pwc. 6.2). Koxrposs cpa-
GaTuBagma MP3Jl ocymecTBifeTQA OO CpAGAaTHBAHAD BHXOAHOro pene PII2
wm P14, Ipr TOxe, MeHBIEM TOKQ CpPal3THBAHMA 3aMETH, IJIHTEJNBHOCTH
nays Ha BHXoxe PO Cospue ycTaBRM 3JeMBHTA BB R 3amuTa He cpada-
TuBaeT, [Jo Mepe yBesMueHHMA TOKA NJIRTENLHOCTH 03ayS Ea Buxome P@

Ha NAHHOM YDPOBHe H3MEPOHEA yMPHHUASTCH H B MOMGHET, KOTNA tnastgk
samura cpadaTHBaeT.

Puc.6.2. OCHRAIOrpAMMA BH- a u
XOXZHOTO CHI'EAMA B MO-
MeRT cpaCaTHBAHEA SAMETH
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YcraBka ayeMeHTa BB IOJRHA HAXONHETHCA B mperenax 4,545 mc
BO BCEM NHAlI330HE WM3MEHEH!Id CONDOTWBJIEHMA pesmcropa RI3. Ilpn
3TOM OTHONGHHME NNUTENHPHOCTH NAySH ¥ WMIYABCa MOJKHO COOTBETCTBO-
BATh BHPAREHHK

12=Q82+40. (6.2)
t&
[Ip7® usMepeHEM BPeMEHHHX MNHTEDBAJNOB HEOOXOLMMO DyUKy IUIABHOTO
peryJupoBAHEA LIUTENBHOCTH DA3BepTRE ocumwuiorpada ycTaHOBRTH E
Kpafinee NMpaBoe NONOXEHHE.DTOMY MOJAOKEHWUD PYUK) COOTBETCTBYET MNOJO0=-
meHue nepexmouarena”Bpems/nenenne”.lna ymMeHbmEHHs NOrPEDHOCTH M3Me-
DEHMA HEOGXOMMMO YCTAHABIMBATH BOSMOXHO GOJBEYO NJMHY W3MEDAEMHX
HHTE DBAJOB ¥ IIDOM3BOLNTEH HM3MEPeHHs MA¥ IO IPABHM, WIM [0 JEBHM
KpasM nWHEA u300paxeHms.
6.7.3. MamepeHne BpeMEHHHX MHTEDBAJOB CHSLyET MOPOUSBOIHUTH
Ha ypOBHE XapaKTepHO# CTymeHBKM (cM, puc, 6.2), moasxaApmeiics Ha
nepenHeM QpPOHTE HMMIYJBC3 B MOMeHT Hepexiunuerma nuonorB IS5 m J6 PO,
3aBONOM~HE3TOTOBUTEIEM IPHMEHAETCA CIOCOS W3MEPEeHHMH BpeMeHHHX
HHTEDPBAJOB, MO3BOJNADMEY OnpelnenATh BHOEDXRK 3J8MEHTOB BB H Bc
C BHCOKOfi TOuHOCTBN, OXHAKO ANA ero OCymecTBIeHHs TpelysTcs
CSOPRA XOBOJBHO CHOXHO{ CXeMH, BBHLY STOIO yKa3aHHH{ cmocol He
MOxeT OHTH DEKOMEKAOBAH INA WUPOKOI'O MPUMEHEHNs.
CpaBHeHEe De3yNBTATOB EW3MEPEHUI yCTaBKM BieMCRTOB By YKasam-
HHM CITOCOGOM ¥ C IIOMOMBY OCHWINOCKOHNE yKA3HBAET HA JNOCTATOYHYW
I DPaKTHKE TOYHOCTD KSMEePeHHl MOCAEMEEM CIIOCO JOM,
Ipr HaJaZKe ¥ TEXHUUECKOM OOCIyXWBAHMEA, Xorma PO #cnpaBeH,
K8K IPHBKIO, He TpefyeTcs BHOOJNHATE PeryJAPOBAHME yCTABKE 3JEMEH-
Ta Bg. PeryJHpOBaHES MOXeT MoTpeSoBaThea mocne peMorTa PO ¥ ocy-
mecTBAAETCA MOABOPOM CONPOTHBReKRH pesmcropa R5. Tpebyemoe sHaue-
HES CONPOTHBJERMA RS HaxomwrcR B npexenax 39447 x0M,
6.7.4. Bumepzxa BpeMBHE S/8MEHTA Bcp ompenenfeTCH W3 BHPAXO-
HAA

o s (6.3)
tﬁ,_.p LYy
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rne { - BpeMs OT MOMEHT& 3aMHK3HHMA BHBONOB 5 X I9 ruesx-
P Ho#t Kojonxy 91 10 MOMeBTA 3aMHKAHNA KOHTAKTOB BhH-
xonHoro pexne PR (PI4);
t, - BpemAa OoT MOMEGHTA 3aMHKaHus ruesn [4/4a un 14/Ia
4 0 MOMEHTa 3aMHKAEHMA KOHTAKTOB ENXONHOI'O pexe
P2 (PI4).
Wameperme ¢, ® [, NDOM3IBOXMTCA MUIMMCekyHnomepom. Is
maMepesun [, HeOSXOMUMO:
é% BHHYTH ¥3 pa3meMa pearmpymomus oprad 3I1;
6) NOZKIWUMTE X 38UNTEe MWLINCEKYHEOMEP: BHBOTNH I€DeKID—
varesn "Iyck™ uyepes peaucrop 10 ¥OM - x 3axmvam W4/4a un l4/Ia npo~
BepAemoro MP3M, a BuBozn "KoHTaxr" - k saxumam I u 2 kosonxy [I2;
B) NONATH Ha 3aUNTy HOMEHAJNBHOE HANpPAKEHWE ONepaTUBHO-
IO TOKa;
I') 3aMKHYTH nepermpuareis “llycK" MWLIKCEKyHnoMepa n
W3Me PUTH fy .
3MzpeHROE 3EHAYEHWE t, nomkno maxomursca B mpenexmax I2+1Smc.
Ecni sHavenwe [, npemumasT I5 Mc, crenyeT MPENNONONUTH, UTO He-
ncupasen repxor PII.
Ina w3Mepermd tP HE OGXON MO :
&) CHATH C B8LUTH HANDHZCHME ONEPATUEHOTO TOKA;
g) BcTaBurhs B DasmeM PO;
B) NePEeXKINYATd BHBOLW Oepernwuarens "IIycK" MWIINCEKYH-
romepa Ha reesna W4/3a u W4/2B maosepgemoro MP3I;
I') OOJATH HA BaNUTYy HOMUKAJLHOE HAMDHREHWE ONeDaTHUB-
HOT'O TOKAa;

I) 3aMKHYT: nepewnovarend "[lyCcK" MWLIUCEKYHIOMZpa ¥
E3MepUTH Uy

Inn npeXoTBpPaueHNA NOBpexnenus nmona 12 BuBoxw 5 u I9 PO
fIPU onperneneHUn tp HOJKHH 3aMHKATBCH UYEDPE3 PE3UCTOP C CONPOTME-
nenven okoJo I KOM, B KAauecTBE TALOr0 PE3NCTOPA NIPH U3MePEHUAX
ncronp3yerca X8, nomwnwoueHHyid K supony I9 PO u uepes mmom LI X
rueazny i4/2p P31,

J2TaBKa BJAEMEHTA Bcp DOJEHA HAXONUTBECA B npelenax 2I+23,5 Mmc.
PerysMpoBaHMe BHIEPRKU BDSI'EHM 37! €HTA BCp NPOUBBONUTCH NOASOPOM
conporyeeHui pesaucropa RI2. Odwuro npu ucopasHoM PO Tpedyemoe
3HaveHne comporuBnenud RI2 waxonurca B npemesax 24+30 wOM.
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6.7.5. Ecyun npm npoBepKE pearupyomero oprara oCHapYRATCA
KaKaf-Au60 HEeWMCNPABHOCTb, TO OTHCKIHME M yCTpaHeHme aTolft semcnpas-
HOCTH MPOMBBODMUTCA H3MeDEHUEM HANDARCHMA B KORTPONBHHX ToOuKax PO
u nocrenywmeil MosaeMeHTHOM MPOREPKOt,

HanmpsAgeHWss B KOHTPOJNBHHX TOUKAX pearupywmero oprana MP3J[

B 3QEMCUMOCTY OT DexpMa ¥X PasOTH NOJEHH COOTBETCTBOBATH SHAUSHHMAM,
npuseneHHuM B Tabn. 6.1.
Tadnmrua 8,1

PexyM padoTH KoHTpONBEEHE TOUKA Hanpazenue, B
Ropwma b HHi 4/2a-14/Ia -(12,4413,5)
14 /3a-14/2a 4,8-6,5
14/2a-15; Wl4/2a-7 ~(040,2)
14/2a-ll4/44 ~{0+0,2)
4 /Ra-14/1a ~(12,4+413,5)
CpaSaruBanue i14/3a-l14/2a 4,8-6,5
i4/2a-15 ~(8,5413,5)
4 /20-7 ~(10,5+183,5)
4 /3a-14/2a ~-(3,745,5)

6.8, IIpoBepka YyBCTBUTENLHOI'O OpraHa peje

6.8.1. OnpemesioBue nMana3oHa peryJHPOBAHHEA TOKA cpasdaTHBa-
REA YyBCTBETENHHOTO OpPraRa peje IoJMgHO NPOUIBOANTHECA HE OUNHOM u3
padomX OTBETBACHMY TPAHCPESKTOpA IPH OTCYTCTBHM NPOUEHTHOI'O TOP~
morefigd. IIposepKy crlemye? NPOASBOXRTH CISXYNmMEM 00paszoM:

a) Ha nwnesoit nnare MP3N pasoMKAYTH hepeKinuaress H3;

6) K padoueMy OTBETBIGHRD TPaHCPEAKTOPA Yepe3 TOKOBHM
pastem WlI mwm 3 or peryaspyemoro MCTOYHAKE NOXBSCTH CHHYCOMAAIEH-
EHi TOK;

B) Ha 3aMUTy NOXATh HoMWHaibHOe HAINDAXEHWE OlepaTMBHOI'O
TOKa.
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IInaBHEM yBEAUUYEHUEM ONpeneUTh TOKA CPAO3THBRHUA YYBCTBH-
TEJHHOI'O OLTAHA pejie NMPW MAKCWMENBHON (Kpaiinee JEBOE TOJNOREHUE
peryyaAToDna 1; *) % MALUMaNBHOW (KpaiiHee fIpAEOE [OJIONE HHE perynf-
TOpa Icp; ) uyBCTBHTENLHOCTH. CpadaTHBANNE YYBCTBMTENBEOIO OpraHa
Tjwe PEHIMANBHOTO DENe KOHTDOJUPYETCH IO CPACATHESHUK EHXONHODO
pere P2 (PI4),

WAHAMANBHEA TOK cpaGaTHEAHUA UYYBCTBARTENBHOT'O OpraKa peJe

TOMXEE OHTE He Jonee 0,31' H.O0TR, 3 M3KCUMANBHH{ — HE MEHEe
0,7 IH.OTB'

B cnyuae HeoOXOAUMOCTHN PEryNUPOBAHNE (CMELEHWe) mnuanaso-

H& TOKOB CPajaTHBaHNA YyBCTBHTEALHOIO ODraHAa MOXMET MNpPOUIBOLHTHCA
NOXGOpPOM COMpPOTUENeHut pesucropa RR cxems PO.

6.8.2. PerynupoBaHue 38XaHHOIO TOKA CPAaGATHBAHHA YyBCT-
BYTENBEONO OPTaHA JOJMXHE MPOW3BOAUTHCA B NOMHON CXeme 3amuTh Npu
WCKAUYSHUM IPOUEHTHOIO TOPMOXEHHA HA DPaJSOUMX OTESTEMEHAAX 3BTO-

Tpar cHopMaTOPOB TOKA ¥ TPAHCPEAKTOpA,

Or perynmEpyemMoro MCTOYHMKA CUHycoutansHoro tToxa UT (puc.6.3)
K 38KUMAM §BTOTPRHCPODMATODPOB TOK3 €O CTropomu TT ¥ X 33xuMaM HpHC~
TABKM NONOJHUTENHHOTC TOPMOXEHHR CJEINyeT MOCYSDENHO MONBORWTE TOK,

0 wyies , AP34
( o wilz
7,
A7-34(32) I W2 PLX’}.J
OO, eI I
i —_
772
| AT-31/32) o
. KIIIIII?II~J @ anh{vv{g;]
~uo nr-1
AT
[Sem— P % weje
“3f

Prc. 6.3. Cxeua NnpoRepEM TOKOB CpadaTuBauma P30 :
NT - perysmupyesmii MCTOUHEKR CHHYCOMNANBHOIO TOKA



3nayenue MONBORMMOTO TOKA CrenyeT yCTAHOBWATH DABRHM:

'z:ﬂ,»cp = Ic‘.,;""cx ’ (6.4)
rr
rue ]£3 - NepBUYHH{ TOK cpadaTHBAHAA 33WUTH;
ch - KOBQIMUMeHT, yuuTHRawuui cxeMy coepurerms TT

3aMUTH.,

PerynﬁTop.TCp,(peaucTop PI3) crenyeT ycraRoOBHTH B Kpaiinee
[paBOE TOJOKEHHME, Ha 3ALATY NMOr~Th HANPAgREHWE OlepaTUBHOIO TOKA.
BpameHuem perynaTopa -[cp# OrOoTHB 4acoBOM CTPENKM XOCTUraeTcs
cpajsaTHRaHMe peye. 3aQUKCHPOBAB MOJNOXEHKE DETYJNATOpA J'Cp,
KOHTDraiikoi, yMeHbUWMTH TOK N0 BO3EpATa pene, a 34TEM DA [JABHOM
YEEJHUEHUY TOKA ONDPEIENUTH TOK CPajSaTHBaHUAA YyBCTBUTENBHOTO Opra-—
Ha,

OnHOBpPeMeHHO (UKCUPYETCH TOK CpadaTHBAHMA YYBCTBUTENBHOTO
oprasa, HemoCpencCTBeHKO moxsomumuit K MP3Jl. Q@kcanms aToro TOKa
OCYLECTENASTCA C NoMombl amnepmerpa 3-59 (xnacce Touroctx G,5).

3HaueHMe yKABAHHOI'O TOKa IOJIKHO COOTBETCTBOBATH:
’

I = decew, (6.5)
PP n
AT
rne Ay - Koo{@UIMeHT TPAHCHOPMAINMM EHPSBHMBANETO ABTO-
TpaECEOpMATOpa.,

Ha ozHOM M3 pajOuUMX OTBeTBJEHHH TpaHCpeakTropa HEoSXOA!MO
MOMHOCTHI OHMpeNeNNTh NapaMeTpH CpPafaTHBAHAR YYBCTBUTEJEHOI'C Opra~
H9: TOK CcpaSaTHBaHMuA, TOK BO3BparTa, RO2¢QuUOMERT Bo3BpaTa, Hampa-
KEHUE CpPadaTHBAHUA,

N3Meperue HAIDAKEHMS CPajaTHBAHNA UYBCTBHTENAHOTO Oprasg
(cM. puc. 6.3) JOMXHO NPOM3BOAKTHCA BOJETMETDOM C BHYTPEHHEM
conporuererueM He menee 10 kOM (mnace rouwxocrw 0,5-1,5), momwmo-
yaenk.d K rEeanam lid/Ip-ll4/28, B 33BUCUMOCTH OT yCTaBKU HAUDAXKOEES
cpadaTHBaHUA HaXommrcA B upenenax I1,546,5 B.

Koogpuume BT EO3BpATa UYBCTBUTEJNLHOI'O OPraHa NpPY MCHPABHOM
PO naxomurcsa B npenenax C,6+0,92,

6.8.3. B Lesnx MONOJHATENBHO/ NMPOEEDKM MPARMABHOCTH BHOOpA
OTBEeTBJISHUI ABTOTPAHCQROPMATOPOB TOKA ¥ TPAHCpeaKTopa, a TaKke
NPOBEPKM NPaBUABHOCTY COeNMHEHN! TOKOBHMX UENell 3amuTH OnpejeneHue
TOKS CpadaTHBAHUS YyBCTBUTENBHOPO oprara i{P3Jl MOJNXHO NMPON3BOXMEHCH
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€O BCEX CTOPOH 3aWmaEMOT0 HNPUCOeMHEHHA., STO OMpenereHAe yMOGHO
COBMECTHTE C KOMIIEKCHO IpOBEDKOH 3al{NTH,

[Io uSMepeHHHM BHAUEHMAM TOKOB CDASATHBAHUA YyBCTHUTSIHHLX
OpPTaHOB peJe MOXHO ONpENENNTh TAaKKE OTHOCATEJBHHE TOKM CPASATH~
BAHUA U3 BHpaxcHMA

I, I
IF,C i‘= -—-E—Cﬂ; I c *=_£'_CL N (6.6)

P I FPx Iy omé

TIe IH - HOMHMHANBHE{ BTOPUUEH{ TOK 33uMWAEMOr0 MPUCOEHNHE-
RuA (Tpascgopmaropa, aBTOTDAHCWODMATODA, IeHepa-
Topa);

I "0 HOMUHAJEHHA TOK OTBETBNEHKA NEPBUYHON OSMOTKU

TPAHCPSAKTODA.,

6.9. PeryauMpoBaH¥e TOKa CpajaTHEAHUA OTCEYKH

6.9.1, PerynypoBanue 3aHaHHOI'0 TOKA CvACATHBAHMA Iuddepe H—
B NBHOM OTCEYKM NOJFHA NIDOUIBORMTECHA B IMOJNHOH CXe.ie 3ANATH
(cM.puc. 6.3y 118 ORHOK CTOPOHH 3aWMLAEMOrO [PHCOEJKHE HUA,
Nepexmoyarens HZ cremyeT yCTAHOBUTE B TPESYEMOE MONMOREHUE:
Mo A" _ < " "o
a-g" - npu Icp.owc‘ 6T wim "6-8" - npn J

H.0TB cp.oTc "

=9] H,OTB*
Ins BHBOASE W3 padoTH UYBCTBHTEJNBHOIO OpraHa rHesza U4/2a

n 1l4/4a npomepsiemoro »P3]] MOMEHH COGIUHATHCA BPEMEHHO| IEPEMHMKOM.
Ha 3ameTy NONEHO MONABATBCA HAMPAKEHWE OMNEPATHMBHOTO TOKA.
OnaBHEM yBeanueHUEM TOKA, LONBOLMMOrO X 3axUMaM aBTOTpaHC—

{opmaTopoB TORA co croporn TT, ompenenAaRTCsH TOKU cpajaTHBaHREA OT-

CeUKH IJA J3HHOYU CTODOHH 3amMEMAeMOro HNPUCOETHUHeHRHA,

6.9.2. Tox cpaGaTHBAHEA OTCEYKN LOJNEKEH COOTBETCTBOBATH
BHPAXE BAD

I’ ==-£;15£!3£L:-£2!;: (6.7)
op.ome Rrr
rze I4p ome~ mepERHMIL TOK CPASATHBAREA OTCEUKN.

OnHOBPeMBHHO (MKCHPYETCA TOK CPA0aTHBAEMA OTCEYKA, HEmoCpen-
CTBEHHO NonpommMult ¥ MP3L, a Tai®we onpenenfAeTCsA TOK BO3IBpaTa OT—

CeyKN, JKA3AHHH! TOK cpagaTHBaKUA MOXeT OHTH OIpEeleIeH U3 BhHpaxe-—
HRA
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’

I o fpome
L'p.orm’ ”AT (6.8)

{03 . MuyeHT BO3BDPAT& OTCEUKM TMONMREH JuTh He Menee (C,3.

o M3MepeHHHM 3HAUSHUAM TOKOB CpaﬁaTblEaHl}ﬂ OTCEYKM ONpefie~
JARTCA TP.C8 OTHOCHTENbEHE TOKM CpasaThBaHUA Icp omer Y Icp.omc}
no aHamoruu ¢ (6,6).

amepesHyil TOK CpASATHEAHNA OTCEUYKM TONIEH COOTEETCTBORATSH
3A5aHHOMY C TOUHOCTHO + IO, B MpOTMBHOM CIyYae NPOUIBOLUTCSH €TI0
PeryNupoBaRe MONSOPOM CONPOTUENGHUL Pe3NUCTOPoB RS u R4.

YKa3aHHOe peryJIMPOEaRye yNOSHO MPOU3BONMTH, MUCHOAL3YA Ma-
ras3uH compoTueneHult, Ins aTOro OTnausaeTci pe3mcrTop RS u K 3axn-
vaM 4 ¥ 7 mnaty JII MomysA pese MOJKIoYAeTCH Mara3mH COMPOTURBIEHMHE,
la HeM yCTaHABNIHBAETCA 3HAYCLNE COMDOTUBNEHHA OkoNO 30 KOM, Ha
MP3]l momaeTca 3aIAHHHI TOR cpafaTsBaHMA OTCEuUKM. Bo H36exaHme
nospexrerua AT, a raxge TT u Tp nposepsemoro 'fP3]] yxasaHHH{I TOK
crenyeT yunepx#BaTh B TeueHte Sc.

MocnenoBsaTeNbEO yMEHBUAA CONDPOTHBJNEHEE, NOGMBANTCA cpalda~
THBAKKA OTceuxu, [Io OnmxalueMy K NOKa3AHMAM MATA3¥HA COIPOTUBJEHUN
%3 DANA HOMMHAJBHHX 3RKAueHm{ NMOZOWPAeTCA PE3RCTOP, KOTODPHHA BHAm-
BaeTcA BMecTo R 5. [LIaBHNM yBeJMUEHWEM TOKa HA BXOU® peJe IO TOKA
cpafaTHBAaKNA IIDOBEPAETCA EKIONHEHHEA yCTABERA.

6.I0, OnpenmesneHye BpeMeHRE CpPaSaTHBaHUA OTCEYRHK

6.10.1. Bpems cpalaTHBRAHHMA OTCOYKHM 1O IXHO ONIPENENATBCA Of-
HOBPEMEHHO C PEeryJMPOPaHWeM yCTEBKE IO TOKy cpadaTwBanmd, famepe-
HIE€ YKa38HHOTO BPEMEHM UBJNECOOGPA3HO NMPOUSBOINTEH € NOMOMBD KOMM-
JNERCHHX JCTPOMRCTB, MCOONMB3yeMHX MP® DEryJMPOBAHUE TOKA CpaJaTHBa-
HHA. B mpouecce muaMepeRE#t YyBCTBUTEJNBHHI oprar mposepaesmoro MP3R
0CTAeTCR BHBETEHHHM #3 DaboTH (cCoenEHEeRH rkesna ll4/2a m I4/4a).

6.10.2. H3mepeuye BpeMeHM CPAasaTHBAHEA OTCEUYKH CAERyeT mpo-
H3BOXMTE Ha KOHTAKTAX BhXoxHoro pese PIR mry P4 (sazmau [2/I-NR/2)
Op¥ IBYX 3RAYCHMAX TOKA - I'IIcp.o'm 525 omc-

BpeMa cpajaTHBAHUA OTCEUYRE Mpu Toke 2 I cp.otc HE XOJKHO
npeBuuaTh 35 MC.
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6.1I. PerysmpoBanue koadguuMEeHTa TOPMOXEHMAR

6.I1.1. Onpenencxne IManasoHa peryAUPOBEHUA KODYLLMUMEHTE
TODMOREHUA pPeJye NOJKKO NPOU3BOIMTBECA HA ORHOM N3 PAJSOUMX OTBETB-
NeHuil TpascpeakTopa. LiNA BTOTO PAa3MHKAKNTCHA COSHWHEHMA Tpa:Hchop-
maropoe TTI, TT2 n IT-I c oSmoTKoli Tparcpeakropa, [locnenoBAareis-
HHM COSTMHEHBEM Iie DBHUHLX OSMOTOK Tparcgopmaropos TTI, TT2 u
IIT-I oSpa3yerTcsa TOPMO3HAf UENb, YKa3aHHNE OGMOTKN JOJIKHH BRIIO-
yaTHCA B TODMO3HYW Lelb DASOYMMA OTBeTBJAEHMAMMU. IIpA 3TOM BKINYA-
DTCA OOMOTKE TONBKO TEX TOPMOSHNX TpPaHCQOPMATOPOB, KOTOPHE HUCHOIb—
3yDTCA B CXEMe BaNNTH NAHHOI'O NPUCOENMHEHUA.

lluranme pajoyeit ¥ TOPMO3HOU lleneil oCywecCTRIAETCHA Pa3neaBHO
(pue, 6,4), npuuem oda TOKa (pasounii ¥ TOPMO3HOK) NOJRHM SHTB
CHHY CORIANIbHHMA,

p imp3q

wdj

O— 044
AU ur
(o many
Tre T2
O I:
AU 2uT sl
o—- 04—
rrf

arl

Puc.6.4. CxeMa mpoBepEM TOPMOSHHX XapaKTepHCTUR MP3J :
INT,2AT - peryawpyeMHe HCTOUHMKE CHUHYCORNANIBHOTO
TOKA

Onpenenerne Koo(OMIIMSHTA TOPMOXEHMA NOJEHO MPOM3BONLUTHCA
IpE moouepenHolt ycramoBke peryasropa K, (peaucrop RI2) B Kpaiinme
nonoxeHusi. [epermouaress H3 crenyeT ycraHOBHTHE B TpefyeMoe MOJO—

XORme: "8~0" - mpm -[tof = I wm "6-B" - upx '[t0¢ = 0,6.
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0T peryin#pyeiforo MCTOUHUKA TOKR B TODMO3RYN UENb CNELyeT
nonaTh TOK, OTHOCUTENBHOE 3HAUEHWE K.TOpOro pamHO 4. Ilpu monanHom
Ha 3aMMTY HanpAXeHWW ONEDPATUBHOTO TOKE W3MEDUTEH TOXK B padouei
Hen#, COOTBETCTBylmMUA CpadaTHBRHMK BHXOINHOTO peJieé 3amuTH, Jarem
®3MEPUTE TOR CpajaTHBAHUA DENe NPY IOZAaYe Ha HEro TOPMOBHOIO TOKa,
OTHOCUTENBHOE 3HAYSHME KOTOPOro paBHO 5.

B cooTBercTeu® ¢ BupaxehmeM (III.3) crenyer ompenesutd Kosd-
QUIUEHT TOPMORERMA. [Ip# 2TOM OTHOC:.TENBHOS 3HAUYCHHS TOPMO3HOrO
TOKA ONPEAENAETCH HO (OPJMyAe:

_ 855 85I, 495

I,= >
T (609)
Iﬂ. Tre Ill. TT2 IH. nr-1
rue J. - TOR, momaBaeMuit B NOCHENOBATENBHO COENWHEHHHE

o6morxu TTI, TT? u IIT-I;
Iﬂ rrf,I H TTZ’IM,/]T-{" HOMHHAJXDbHHE TOKH OTBETBACHUI NEpPBHUHEX 06MO-
rox TTI, TT2 » MT-I.
lToCROMBKY AI,. . = I, 70 KOS{pMUMERT TOPMORSHUR ONDENENACTCA
HENOCPECTBEHHO M3 BHDAXERUA:

Ky =AI,acp *=Ip.cpu5) 'Ipcp#(q) » (6.10)
rIe IP:C,ﬂ#(J)n Ip,cp,(“ - OTHOCUTENbEHE TOKE CpasaTHBAHEA
pene, ' COOTBETCTBYKMHEE _[” = 51 Ir# = 4,

MueEuMansHOE 3HaueHWe KoaddunueHTa TOPMOXCHEA NOMEHO OuTH
ge Gonee 0,3 m MaxkcmsanpHoe - He MeHnee 0,9.

B cnyuae HeoOSXONVMOCTR DEryJaMpOBaRWS (CMEUEHMe) NWANa30Ha
A3MEHEHUA KT IPOM3BONMTCA MOASOPOM COHNPOTHBJCHM pesmcropa R II.

6.11,2. Perynuporanme 3amari#oro koa@fuumeHra TOpPMORSHRA
cnenyeT OPOMSRONETH HA ONROM W3 DACOUMX OTBETBJEHW Tpancpeaxropa,
K ROTOpOMy [NONKJIKYaeTCA OXEH M3 TparcQopMAaTOpoB LENH HPOLEHTHOrO
TOPMORE HUA,

Perynarop K, cnenyer yCTaHOBRTH B Kpaitiee IPaE0e HOJOREHEE.
B TopMozHy® Uems pese (CM, puc. 6.4) nomarb  TOK I"= 4, a B
padoyyk LeElb-TOK, 3KEUCHEAS KOTOPOTO ONPENENACTCA B COOTBETCTBAM
¢ 3anauusM K, ¥3 BHpaxeHmA (0I.4). BpameHuweM peryJyaTopa HmpoTUB
yacoBOl CTPEJIKM ROCTUIA8TCH CpadaTHRanMe pese. 3aTeM B PODMO3HYD
Nenek CleiyeT HOTATH TOK I.r,= 5 W NPOWSBECTRW yTOUEGHM® 3aNaHHO—
To Kr ¥3 BepameHus (6.10), locre yrousesmsa K EOHTpraiiKoit Gux-—
cupyeTcn MONOxeHwe peryaaropa Ky.
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CnenyeT oTMETUTBH, UPTO C IIOMOWBN aBTOTPaRCfOPMATOPOB TOKS
MOXET OWTEH M3MEHEH NMANA30H pPeryaupOBaHUA KOaQUIMEHTa TODMOXEe-—
HUA . JTO NMPOUCXOIUT B CAyvYafX (mpunoxeHme 5), KOTHA K OTEETBNEe—
HUAM NEPBUYHHNX OOMOTOR TDAHCPEAKTOpPA WI¥ TOPMO3HHX TP&aHCHOpPMATO-
POB IONBONWTCH TOK, GOJB. Wif HOMWHANBHOrO TOKA OTBeTBIEeHMiA, [loo-
TOMy B YK334HHEX CHAYYAAX KO3QGMUIMEHT TOPMORESHUA MOXET OTJAMYATHCS
OT rEXCTBUTENLHOTO, €CAM 3aaHHOE 3HAYeHM® K, ONpeneNeHo 363 yue-
TA WAKTOPOR ENMAKNMX HA €ro N3MeHeH"e,

IIpy p33/MYUHHX 3HAYEHRAX KOSOOUIMEHTOB TODMOXGHUA IAA BCEX
CTOPOH TODMOREHNs WX NDPOBEPKA MOXET OHTH BHIOJHEHa NPU DA3IEIBHOM

MITAHUY TOPMO3HHX OSMOTOK Yyepes COOTBETCTBYOMHE/A 2BTOTPAHCIOPMATOD
TOKE,

6.I2., Onperenesme TOPMOBHOMR XapakTepHCTRRR

6.12.1. TOpDMO3EYK XapDaKTEPMCTRKY CJenyeT ONpeIenfTh HA Ofl—
FOM ¥3 pasoOwWX OTBETBNEHMY TPARCpPEaKTOpPa, K KOTOPOMY IOZKANYGETCH
ONUH #23 TpaHCGOPMATOPOB NHENMR NPOUSHTHOPO TOPMOXGHRA. OupeneneHnme
TODMOSHOI XapPaKTEPUCTHKY NPOMSBOZUTCA Ho puc, 6.4. Ucnomssyemus
B CXeMe 3ALATH NEHHOrO0 IPUCOSIUEEHUA TpPAHCHODPMATOPH BKINUANTCH
» TOPMO3HYD UeIb PASOUUMA OTBETEJCHMUAME.

6.12.2, a8 mOCTPOEBMS TODMOBHON XAPAKTEDUCTUKR KCIOJH3Y~—
KTCH NAHHHE, MOJIyYEHHHE DM peryndpoBankmM 3anarHoro K, ( nBe Tou-
KN ~ TIpHU IT# =48 Jyg=5). IONONHUTENLHO ONPENENANTCA Ma-
pameTpy Xapacrepuorars mpx L, =2 m I, =3,

lIpu nocTpoeHuM TODMOSHOW XapaKTEpPUCTUKK CASIYET ONDENEeJNTH
JUIUHY POPH3OHTANBLHOTO yuyaCTRA XapaKkTepuCTUKK ( irTO! ) Xar
DPACCTOAHME MO TOYKM NEPEeCeYeHMA IOrU3OHTANBHOI'O U HAKJIOHHOTO Mpfi-
MCMHE HHX YYaCTKOB XApPAKTEDHUCTHKU IPH KX IPOIOJKE HUH,

[Ipu oTrmoueHHENX TpancopmaTopax AT InvHA TOPU3ORTANBHOTO
yUaCTKa XapasTePUCTHUKM FOMEHA OHTH DaBHA:

Iox= 835 +415) 115 ¢ yrr > ( 6.1II)

roe 'Irorycr“ JyCTaBRE OO LJUEE TFOPU3OHTANBHOTG YYACTKA TOPMO3—
EO{f XapaKTepuCT HKH,



- 28 -

6.12.3. Ilpy 3H3UUTENHLHOM OTKIOHEH UK ]'70, OT yCTAEKH
MDOEEPAETCA MUCIPABHOCTE CTESmwIurTpoHOB I8 # 19 usMepeHneM Halpave-
HUf Ha HUX npu '[r# = 2. YKa3aHEHe HanpaxeHUsd, M3MEPEHHHE BOJNBT-
METPOM C BHYTDEHHUM comporTusnehueM He menee IC xOn/B (wpacc TOY-
wocrtn 0,5+1,5), NOMIHH HAXONNTHCA B Ipepenax 5,04+6,I6 B u
2,97:3,63 B coorsBeTcTBeHHO. lIpM HECOOTBETCTBRM W3MEDEHHHX 3HAYC-
HUi} HanpaAgeHuA TpeCyemeM CTACWIMTPOH JOMXEH SHTH 3AMEHEH HA
UCIDaBHRA,

Ilpu ypenuueHKM KoaddWUMEHTA TOPMOXEHMs (IpH yBENMUSHUM TO-
K8 TODMO3HOM Ueny ¢ momomp®d AT) RmaMHa rOPHMSOHTANBHODY YYAaCTHA
TOPMO3HOI XapakTe pUCTHKM peJie HPONOPUUOHANBHO yMeHbUAaeTCH,

B 3TOM Ciyuae TOPMO3HAA XaDaKTepPUCTHUKE OLpenenseTCd momavel
B TODMOSHYyD legbh TOKOB, 3HaUeHEE KOTOPHX yBEJUYEHO B COOTBETCTEUR
¢ BupaxehueM (II5.4), OmHaKo cTHOCUTENBHOE 3HAYECHME TOPMO3HHX TO-
KOB CJENyeT IDUHEMATE TAKAM %€, Kak M 10 WX yBeMUUeHUH,

TopMoSHNE XapPaxTepMCTUKM MOI'YT COHTPH NMPOBEPEeHW ® B NONHOH
cxeme SaunTH ¢ UCIOAB3OBRHUEM aBTOTPAHCPODMATOPOB TOKA.

7. KOMI'EKCHAA ITPOBEPKA 3SAMUTH

7.1, Ycrosua # nopAnck
IPOBEeNeHRA POBE DKM

7.1.1, llpopepKy crenyeT nNpPOM3BOAHTL NMPH HOMMHANLHOM HaNprxe-
HYM OMepPAaTMBHOI'O TOKA ¥ MONHOCTHD COOPAHHHX IENAX 33WWTH {BHXOJ-
HHE IeIM 33WWTH MOJXHH OHTH PA3OMKHYTH).

[Ip¥ KOMILIEKCHON NIPOBEDHRS onpeneNeHWe TOROB CpPaCaTHBAHUA
YyBCTBHTENBHMX OPIAHOB PeJsieé M BPEMCH® ¥X ZeHCTBHEA JONKHO HDOU3—
BOIMTHCA B NOJHON Cxeme 3aLXTH,

7.1.2. Wsmepesne TOKOB CpAaCATHBARMA YYBCTBUTEJBHHX OPraHOB
pene TOJXHO NMPOM3BOIUTHCA INA KAXKIOIO Mieya OPU MOOuePeIHOoit no-
naye CHHYCOUZANBHHX TOKOB OT PeryJMpyeMOTO MCTOUHUKA CO CTODOHH
propuuux tensi TT samuTu. IIpu vamuyup B CXeMS 33UNTH UCMHTATE b~
HHX OJIOKOB TOKM B 3alUTy CrefyeT MON3BATL Yepes HUX.

o w3MepeHHNM TOKAM CpaCaTHBAHAA MOEHO OUEHUTEH IPaBUJIBHOCTD
COODKJ TOKOBHX llellefi 38UWTH ¥ IDABUIBHOCTH HACTPOMUKE Deje 3amHTH
Ha 337aHHHEe yCTaBKA,
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UMHAKO IO TOKY CpAJATHBAHWA UYYBCTBLUTENLHOIO OpIaHa anfi 7ife—
yg 3amyUTH, COTEepR.arer0 TUPMOIHYK LeNb, HEEO3MORHD OUBEITH HI2E"Ib-
HOCTE COODKM 3TOU lenyu, ITO OSYCNOBMEHO HAMUMYTEM [UDNU30UTANBHOTO
YYICTKAa HA TOPMO3HOL XApaKIepUCTUKE pene. LO3TOoMy “Jf MLOBREDPKU

pPaBUNBHOCTI CSOPKY TOPMOZHOH LENW HEOSXOIMIC yBe MMYITEH TOK, MO—
IaBaeMili B IGHHOE [INEY0 3AWWUTH, IO HOMMHAIBHOTO 3HAUCHKA TOKE CT—
BETBAEGHUA TOPMO3HOLC TPAHCPOPMATOPA ¥ C MOMOWBW [puSopa BAG-85
U3t PUTH TOK HA 337 2NHOM OTBETBJEHWM 3TOPO Tpanc.cpMarTopa. Lia
EBITONHE HMA STOrO u3ieperun .P3L EHHUMAETCA M3 K CCETH I COSIUHA-
£TCH C HEll C IIOMCIlb YANMHNTENBbHHX MEYyPCE C DA3LEMAMYM, RCaM u3me-

peyHb, TOK HE SyZeT COOTEeTCTBOBATH HOMUHANBHCMY TOKY OTEETENETUA
TODMO3HOTO TEAHC{ODMATODpa, CASeNYEeT EHACHUTHE MPUUKHY ( HECOOTESTCT—-
BUE KOBpuwUUEHTa TpPaHCYOPMAUUNM 2ABTOTPAHCLODMATODA TOKA MK OTBETE—
NeHUA TOPMO3HOIO TPAECYODMATOpa 3aNAaHHHEM) U YCTDAHUTE ee,

7.1.3. Usmeperie BpemeH! HEiHCTBHA UYYBCTBHUTE ABHLX OPICAEOB
pene O0JLiHO MPOU3BOINMTBCHA [IPHM NMONAYE TOKA, PAEHOTO JiBY..pATHON/
TOKY cpajaTHBanUA.

34BOTOM-U3. TOBUTEIEM PEKOMSUYINYSTCH IPU NPOBEDKE EpE!MEeHU
Cpa’aTHEAHNA 3AWATH IMOXABATH TOK HA €6 BXOL OT KCTOYHKKE CUHYCO—
WTaJbHOrO HAIpAKEHUA YepDe3 ICCHeN0BATeNILHO COeNWl EHHHE TPOCCeNd
1 pe3uCTOp. [JOCTOAHHAA EDPEMEHM YK 38HHO. UETM NOJMKXHA 7FHTH HEe Me-
gee I0 Mc. Yxazaunoe TpeJOBAHYE OSyCNOENEHO TEM, 4UTO NPY NpOBEDHE
3ALUTH OT NOCTOPOHHEDO UCTOYHIKA, KOIJIA MOCTOAHHAA BDEMEHM  MCHL-
TaTeNLHOR UeNX wMeeT HeJONLEOe 3HAUEHMe, BDeMs reliCTBUA 33GUTH
32BUCUT OT yIJIa MEXNy BEKTODAMM NHOIBONMMHEX K 3aluTe TOKOB., B 33~
BUCMMOCTY OT 3HAUEEMH 3TOIC YDJa BpPELA NeiCTBHA 33MUTH MOXET yBe-
JUUMTECA 1o S5 Me,

Ha mpaxtuse He Bceriga BO3MORHO HUCONB30BATE yKasarHyw Eee
Uemb NpU NPOREpKe BPEMEeHW CPAaSaTHBAHUA 3aMUTH. [I09TOMy W3lepeHue
EPCMEHN 7TeCTBUA YYyBCTBIUTENHHHX OPIPAFOER DEJNe MOXKHO NDOU3IBOMUTH
63 npumeHeHua npoccesa. CIH2KO B 3ToOM Ciayude Bhessa JeiicTeusa 32—
EWTH, U3MEDPEHHOE EAa KoHuTa.TaX EtXomroro pexe PI2 (Pil4), 1omzHo
3uTh He 3Jonee 55 wMc.

{WieTOnMKa NDOBEpKY orcTpoliru zamuru I3T-2I, L3T-23 or ancpuo-
TUYECKUX " NM3:PUOGRUYCCKUX TOKOB EKJIKYEHMA NPUEENEla E NEWIoxed!# 3,
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8. [PCBLPXA 3AUMTH B IIOIHONR CXEJE
NTPACOEAY {EHUA

8.1, Onmpodoramnme 3auuTH

8.I.I, IIpnt HOMMHA ILHOM HAMPHXCHUK OHEDATUBHOTO TOK3 ClELy-
eT NPOU3BECTH ONPOJSOBAHUE B3aMMOIEIICTBUA 3aIUTH C HPYTUMA YCTPOi-
crhamn P3A s3ammmaeMoro NMpucoenMFENWH. B 3aBUCUMOCTH OT KOHKDPE T~
HOL CXeMH NpOBepAeTcs neiicTBMe ImupjepeHuuassHOfl 3aMUTH HA oSmue
ELXOJIHHE perie 3amuT IPUCOSTUPEHUA WNM HA OTKIOUSHME KOMMYTALMOH-
HOW anmaparyps. [Ipm sToM creiyeT ofpamaTh EHWMAHME HA CPaSAaTHBA-
HUE )Ka3aTEeNbHOTO Dese, CUNHANM3UPYHWETO O CPATATHBAHWMM IHDWe PCH-
UMANBHOM 3AUUTH, ¥ TPOBEPATH HEMCTEME COOTBETCTRYNNUX Ueneit cre-
TOBOY W 3BYKOBO{f CAPHAIM3ALUU.

8.1.2, IIpn onnoSopauun 3amurn JI3T-23 HEOGXOEMMO 05DANATE
BH IMBENE Ha JMCIDABHOCT® DA3NENUTENBHHX ThonoB 8. YxasaHsHe mno-
IH CReIyeT CYNTAThH WCIPABHWMM, ECJIM HPU CPASATHBAHAM Mume peHlunais—
HOTO perne KAxNOfl wA3H CPASATHERAET TOJLKO COOTBETCTByHNEE NAHHOU
a3e BHXONHOE pene,

JelictBRMe 3aWUTH B TOJHON CXEeMe NIPUCOSHMHEHNS IONKHO NOJ-
HOCTED COOTBETCTBOBATH WCHONMHATENBHHM IPMHUUMNMAJBHEM CXEMaM yCT-
poiicts P3A mpucoenmHEeHNA,

9. IPOBLPKA 3AUWTH PABOYWd TOKOM
9.1. lpensapure msHaA MCOBEPKA 3AWATH

9.1.1. llepen nooRepKoO# 3awWNTH PAdOUMM TOKOM HDPUCOSTLNHE HUsA
CremyeT POU3BECTH:

8) OCMOTD MoIynell 38MATH, aBTOTpaHCHOPMATODPOB TOKA,NIPHC~
TABOK NOHOJNHWTE NBHOI'O TODPMOXKEHMA, MCIHTATENBHHX GJOKCB B TOKOBHX
nelsax 3ai¥TH, DANOB 3aXMMOB M Nepe! HYSK HA HEX;

5) NpOBEDKY HANMMUMA 3a3eMJIEHVA TOKOBHX lensil 3ayNTH ¥ npa-
BUWIBHOCTY €I0 BHITONHEHUA;

B) yCTAdOBKYy B D3BOMKHYTOE MOJOREHME Neperuovyarencii B le-
NAX BO3IEHCTBUA MUQGEepeHUMANMBHON 3aMUTH Ha OOuMe BHXONHHE peje
3AMMT NPHCOSIMHEHNA WIM HA OTHJINUEHWE €I0 KOMMyTAOMOHHOH amma-
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pPaTypu;
I') NPOEEDKY UeJOCTY TOKOEWX Ueneit 32nNTH OTHUM U3 MU3EECT-
BHX CIIOCOSOB (HAmpumMep, C IOMOWBIO MOCTOHFIIOND TOKA).

9.2. JIporepka TOKOELX Uenei 3amuTH

9,2,1, Mlposepka 3aWKTL DAIOYLA TOKCM NMPUCOEIUHEHUA LEJA-
eTCH OKOHYATENBHOW €€ MDOEEDKOL 112DeT BEOROM B padory. YKa3zaH-
HOll mpoBepKO# OmpeneTASTCA MPABUABYOCTE NOTKINUYSHUA 3aMUTH K
TpascfopMaTopaM TOK~, lIpopepseTcs UCMDABHOCTH BCEX TOKOBHX le-
neit 3amuMTH M3MeperveM BTODMUYEX TOKOB TT B a3HHX NIpPOBONaxX W B
Hy7eBoM npoeozie. WsMmeperue BHNONHAreTCH npuoopoM BAO-35, Ilpu ma-
JIOM 3EAUEHMM TOK3 ClenyeT WMCMNCAB30BATH yCWIUTENBHYD NMPRCTABKY K
npudopy. llp% OTCYTCTBUM yCWINTenbHOM NPUCTABKM HEOOXOnMMO CO31aTh
pex¥mM, IpP¥ KOTOpPOM TOK 3amyiaeMOr0 NPUCOEXNHEHUs OyAeT He MEHee
0,2 I,.

Ilo m3MepeHHHM BTODMUHHM TokaM TT olleHMBAETCA TAKKE NPaBWIb-
HOCTH BHIOJHEHMA HX KO3)AIMEeHTOB TpPAHCQODMALMA,

IposepRa UCIPABHOCTHE TOKOBHX Uemeit 3amMUTH, KakK Npaemno, mnpo-
ESBOMMTCA IIPY KOMIIJIE KCHHX WMCINTARMAX NPUCOEIMHEHUA NEDEN BBOKOM
ero B pagory.

B cayuae nmpwmererma I3T-2I, J3T-23 nna 3amwrH S70Ka reHepa-—
TOp~TpeHCHOPMATOD NPOBEPKA €6 TOBOBHX lenefi MoxeT SHTR oCymeCTB-
JeHa op® ycraHoBKe Tpexdassolt zaxoporru Ha cropore BH rpancgopma-
Topa (BHe 30HH NEHCTBEJ 3aMMTH) W BpameHNM IEHEraTopa BaJONOBO-
poTHHM ycrpolicTBOM,

9.2.2. IpaBwmHOCTS MONKNPUSHHMA Nemefl ToKa Kaxmoii rpymu TT
ciezyeT NPOBEDATH CHATMOM BEKTODHOH NHAArpAMMH BTOPMUHHX TOKOB K
CBepROft 6e C (BKTHUECKMM HANpPABACHMEM MONHOCTH B NGDPBUYHOH Uemn
IOpRCOenMHSHUA,

llo nonydyeHHuM RUArpaMMaM OLUEHHBRETCH NMPABUIBHOCTb CGOPKM
TOKOBHX leneft 3auuri,

BexTopHue nuarpaMvi TOKOB JOJEHH CHMMATHCA, K2K [(PAaBWIO, PN
KOMILTEKCHHX WMCOHTAHWMAX OPWCOGIMHEHMH, TAK KaK B 9TOM cCryuae 03—
HapyxeHHHE OmMHGKA B COOPKE TOKOBHX lenell ycTpaBANTCA ollepaTUBHO,
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9,3, lpoEe.Ka :HPASHIIBAHNA aMNEP-BATKOB
TDAHCPEIKTCLOE pese

9.3.1. JRa3AEEOnR NMDOEEDKOL CIE"y8T OfPSASMHTD D EUNBHOCTH
EHS0D3 OTEETBJEHNL TDAHCPEAKTOROB-DeNie # KOS WHI'HSHTOE THY € 0P=
M3l 2BTOTPSHCLODMATOPOR TOKE.

TpoBepKa NMUOYIBO{ATCA M3IMepeuueM HaDLrSHUA HAa 0JMOTXax

W2 TpaHcpeaKTopOB Ip® NMONKALUEHWY K Dese BCeX ey 3auiTy o
DU OOU2PENHOM MCKANUCHUA K&(MOT0 u3 MuX, !3MSDEeHNA MLCOUSSCTAT-
¢ BOJIBTMETPOM C BHYTDEHH:M compoTvBreruct He menee IC x0ir xa
Tpedye oM Ipeiere M3Me oeHUA (amMTOBHY BOJNATMETD !LIN EONBTHETD
C T[DAH3WUCTOPHHM yCAMUT:NEeM). BOJBTMETDP NONMENOUAETCH 1o IE337aM
L4/1B, W4/2p «P3L.

9.83.2, Hanpsxexue, MUSMECDPEENOS NPK MOAKMICUSHUM K pesie BCEX
nney 3AWATH { HATTDsLREHMEe HeJanaHnca), He NOJEYHO [TDEBHMUATE
(0,02-0,C4) Up.cp HpH TOKe HarpyskM npucoesmsesms (C,5-I,C) 7,
HanpAxeHdue HeJanaHca MOXET TOCTHUIATH C’5L£.cp TIPU MAKCITA "HHOM
Toke HeSanaHca, IIpM WMCKIKUEFUY OTHOTO U3 [IeY 32UUTH “aATNRx2Hue
Aa ooMoTke W2 Tp 3HBUMTENLHO yBEMUMBAPTCH U B 3aBUCIMMOCTE O
TOKA HaIDy3KM NPHACOSTHMHEHUA MOMET NPEBHUATH HANPhicHAE CDAJATHES-
nus pene (I,5-6,5B). Mpn meodxommiocru (U 4 = (C,02-0,00U o.cp’
NPOW3BORETCA KODDEKTUPOBKA BMIEP-BUTKOB TPAHCPEAKTODPOB pene,

9.3,3. Ecam nposepKa OPOUIBONUTCH NPM HeSONLWOL HAPDy3Ke
OpUCOSIRHEHNS, HEOANAHC MORET OK33aTHCA 33BHuSHHEM U3-33 BJIMAHIA
norpeusocTelt TT ¥ TOKA HAMATHMUMBAEUA CUJNOBOTO TPaHCHODMATLDA,
YroOH yMEHBUATH 3TO BAWUAHME, MPOBEPKY CrelyeT HPOUSEBOIUTE IR
BO3BMOKHO OOJbUE HAMDY3Ke NDUCOEIWMHEHUA,

9,3,4, Ilocne MOMKMIOUEHUA BCEX MASY BANKTH CAETIYET NOBTODPHO
[POM3BECTR M3MEepeHUE HAIDAKGHUA HesarnaHca Ha OOMOTKE TpPAaHCpPEeaKTo-
poB pene,

I0. IOLTGTOBKA 3AMATH I BBOLY B PABOTY
I0.I. OxoHYaTeJBHH{ OCMOTDP ¥ BHIOJNHEHWE 3amucelt
I0.I.1I. IoBTOPEO OCMOTDETH BCE MOZYJNHX DeJe ¥ NMpOBePUTH CO-

OTBETCTBME YCTAHOBKY HeperIbuaTeneil 3a1aHHHM ycTaBKaM,
I0.1,2. [IposeDuTH MOJOXEHME MCIHTATEJNBHHX OJIOKOB B TOKOBHX
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Hensax, OeDEeRNINUATeNS)! E BHXOTHuX LENAX 3asuThi B NePeMbuYs K HA pi-
"3X 3axUMOB.

16.1.3. BuMONHATE 3a.71Ch E =) p N P3A 0 BO3LIOKHCOCTH EBOJA
E pajsory 3aunrm F3T-2I(13T-23).

11, J4ABAHUA TIO 9u.C JLTYATALWY! 3AcMTu
I1,I. [Irorepxa 2M2KTHUUYSCKUX XapaKTe DICTHE

II.I.1. Texumuscroe oscmymuearue 3amure 3T-2I, I3T-23
MOJSHO MPONBECAUTHECH B COOTESTCTEUR C NDOrpaMJaMml 1A Kaxroro
BYTA TEXHUUECHOTO O5CTYRUBAHWA, NDUECRSHHHMU B fB] . B amux
TpOrpamMMax yE~3aH NoaHul 05meM U [CCne0BaTeNsHOCTE TEXHUUYECKOro
oScnyzuBaHNA, Hime NIDUESTEHA f120TPAMA TEXHIIUSCKOro OJCiysnubarun
NPK TIPOEEDKe BJEKTDHUYCCKHUX XEDAKTEepHCTHK 3aNUTH,

o] ——— o ——

Hauve HoBaHUE OIS paunu DIyl TeXHUYeCKoro
oScaynuBaHN

H IKI |B |¥B}1K |0

I. llposepxa MY

I.I. TlposeoKa CTASWNIN33TOPa MIITARUA + |+ +
1.2. [IporepKa BLXORHHX Uenei
NpOBEPKa WUCTIPRBHOCTH +
THOJNOB
OpOBEPKa MNCIPABHOCTH MCKPO- +
IACUTENHHLX HOHTYDOB
K3bepesne M DelyIMPOBaHMe + |+ + +

3JICKTPHYECKUX I[1apaMeTpoB
BEXXONHOTO pesie 3aLlUTH

1.3. lpoeepra ycunnreneit + 1+ + +

2. llpopepka aBTOTPAACLODPM3TODOR
TOKa KT-S% W AT-32 -

2.1. Mposepka Kody UUMEHTA TPAHCOOD= +
MaungTﬁa BCEX OTBETBJEHUAX OOMO~
TOK
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J2MMCGHOBGREE OIZpauun

Byn TEeXHMUECKOIC

0SCNyRUBAH

4951

—

o

KT

B

yB

X

2.2.

5.1.

5.2.

5.3.

[IpoEepKa KOBWPULUEHTA TPaHC ,op—
erMM Ha pajouuxX OTBETBJISHUAX
OJMOTOK TPU MaKCHMANBLHOM TOKS

3., Noorepka WP3JL

Iporcpka TpaHcpeaKTopa

IposepKa 1POMEXYTOUHEX TPAHC-
QOpIiITOPOB

[Iporepra HICTPOLKA HNBTDA
BTODO# I8 DIMTOHUYECKOW COCTap-
JAnLe

Hgosepxa crasmnnrporos LIS,
116

[IporepKa pearypynmero opraHa
IIpopepKa YyBCTRUTENBHOIC Opraya
:IpoBepKa 0TCe KU

Peryniuporasine KOaLpULUESHTa TOD-
MOF.SHUIA

-+

+ + + +

TIpoEeDKa TOPMOBHOL X2DAKTEPUCTUKU +

[IpopepKa TpUCTABKE IOMOJHUTENBHOI'O

TOPMOXE Hils]

5. KommneRkchas HPOBEDPKA 3aUNTH

poEepKa TOKA CpajaTHERAHUA YYBCT

BUTENLHOTO Opr'aHa pejse B HOJHOMH
CXeMe 3amuTH

Usmepe e BpeMeHA NEHCTBUH YyB—
CTBUTE IHEOI'C ODPraHa

NsMepenne BpeMern HEeHCTBUS OT-
Ce uKk;

+

+

+

+ 4+ + +

-+

+

+

-+

+

+

+

+

+

Tpume wuan ua : I. 32K "+" yKasHBaeT Ha HeOOXOnH-
MOCTD BHIIOJNHEHHA onepaumu.-2, [lpoBepka ajaeKTpUUECKUX
xapaxrepucTuK npr B,9B nMpouM3BOLMTCA B ciyyae pasCopKK
AN 3aMEHH 9JEM3HTOB B 0JBEME, COOTBETCTBYWEEM HOBOMY

BKNIOYSHRL,
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I1.2. YK93aHMA ONepaTHBAOLY [I2PCOHAMY

1I1.2.1. Hargens, roe yCTaHOEJASHA 3ai{UTa TOJTHA SHTH CHAS:Ena
HAIMKCHD, yKa3uwBabmel ee Ha3zxaueHue, ho yKazaTenpuue pere, WCHh-
TATENBHHE OJI0KM H OTKINYAKLEE YCTPoicTBa 1/A yno0CTBA MX OSCryxYV-
BAHNR ONEDATHMBHHY MEPCOHAN TAKXE HAHOCHUT COOTRBETCTBYWMME HATLITUCU.

OneparTuBroe OCCAyXMBAHWE IUyePEeHUUINEHON 3amurh 13T-21
(L3T-23) BemeTcA B COOTBETCTBHMM C MELCTByWMEH MHCTDyKUYUSH NO 0%
CNyKMBAHKL 3aWAT JAHHOI'O TPUCOEIUFEHNA MONCTAHLUM ( INEKTPOCTAHIUN),

I1I.2.2. Inn eBoma samury J3T-2I (I3T-23) B Daj0Ty HeOSXOmu-
MO BHIOJHUTEH CleIyPmUe Onepaiun:

a) yCTAHOBMTH HA COOTBETCTBYMueil NMaBeJ¥ 37uUTH NDUCOENUEE—
EUA B nojoreH¥e "Curx." nepernpuarenu "[IuoGepesUManbHAR 32LUTa
I3T-2I (23)";

§) YCTAROBWTE DA50OUYME KDHOKM NCITHTATENBHEX SJIOKOB B LENAX
TpaHcGOPMATOPOB TCKE B KAXNOM U3 ey ANGe DeHIUANBHON 33WUTH;

B) EKJIOUATE H8 COOTEETCTBYWUWEN IIHENN 3aUTH AETOMATUYE CKRl

BHKTOYATENB, MONAKKUN HANPAKEHUE OISPATUBHOTO TOKI HA 3auuUTY
A3T-21 (43T-23).

IpusMe yuaHd ne. B cryuae BHIOJHEHKA TUTAHUA 3AUNTH
I3T-2I or SNOKOB NUTAHEA HEOOXOIMMO ySenUTHCA B
DONKIDYSHUA TOCJeTHUX K 3aWUTE;

I) yCTAHOBUTE nepermouarenyt "[uydepeHUUANbHAA 3aLUTA
J3T-2I (23)" B monoxeuve "Orxu, "

1I1.2.3. LnA MONHOTO BHBOAA W3 pasord 3amurh .3T-21 (O3T-R3)
HEOOSXONUMO BHIIOJHWUTE CNEJYKUKE O pauuu:

a) yCTAHOBUTE I¢ jeKNnuUATEeny "INywepeHUMANbHAA 33UNATa
I3T-21 (23)" B monomerue "Curx.";

§) yCTAHOBATL B TOKOBHX LENAX B KAXIOM U3 IUISY ANSEPEH-
unansroit 3amuTh N3T-2I (K3T-23) "XonoctTHe" KDHWKK WUCITHTATeNbHbHX
37I0KOB,

IIpy onepaTHEHOM EHWBONE M3 DAGOTH 3apuTH L[3T-2I(N3T-23)
HEOSXONMMO yCTaUOBUTH MepeKawvaTeny "Ly, DEHHMANBHRA 3aiuTa
L3T-21 (23)" B momoxennme "Curd.”
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ITpunoxenne I

OIMUICAHEE 3ALTUTH
I. puuurn neiicrsma

Tor cpafaTupaHng IBQYepEeHNNANBHOL 3aUNTH CUJIOBHX TpAailiC{HOp-
MaTODPOB EHGHDPAETCH IO YCIOBMAM OTCTDOMKM OT SpOCKa KaMarEiuMBan-
Lerc TOKA HEHArDyXEHHOTO TpaHCfopMATOPA W OT TOKA HESanaHca B
MaKCUMATBHOM HATDYy30YHOM DexXmME,

Toky BRIDYEHJAA TPEXyYa3HOIO CWIOBOT'C TDPAACHODMATOPS, NPOTEe-
Kapmye B UENAX INQWePeHINANBHOH 3IAUATH, MOTYT OSHTE ONHONOAADHHEMA
(pAn OTMHONONADHEHX MMIOYJNBCOB, MEXI1y KOTODHMN KMENTCA IAY3H) M
DPa3HOTOAAPHHMY ( I1epuonAuecKmn) . NneanM3NpOEaHANEe QODMH SPOCKOB
HaMATHMUUBAWLErO TOKA CWIOBOTO TpaxcQOpMaTopa, MPOTeKanyero B
[Delfix INyyepeHINAIBHOA 3aumTs, rpuseveHu #a puc, NI.I.

‘g
Puc.lII.I. Xpusne SpPOCKOB RaMar-
HUYMBaKNero TOKA CWJIOBOTO TPaHC-

@opmMarTopa, NMPOTEKAMLET0 B UENAX
I RGxpe PEHIIMANMBHOK 3aWATH

o~ anepnonnqecnnﬂ;cr- e puon -
a) Ye CKHit

Ananus rapMoHUMUYECHUX COC-
/\ /\ ¢ TaBNALLEX YKA3HBAET HA HANMYMe
B B TOKeX BRJINUSHWA CHWIOBOTO
5) <1\\J/, TpaichopMaTOpa BTOPOil TApMOHE~
gecKo#t cocrapnawmeit, IlosToMy
IJf OTCTPOHKK 0T GPOCKOB HAMATHKUMBAOLETO TOKA CWIOBHX TPaHC{OP-
MBTODOB MOMET SHTH WCIONB30RAH KAK MPWHUMI TOPMOXEHAA OT BTOpOi
TaPMOHMUYECKO}i cocraBynawmeil muddepe HuMaasHOr'O TOKA, TAK W BpeMs -
EMIYy M5CHNY UPWEIMI, OCHOBAHHNH HA CDABHEHMRM INUTENBHOCTH TAay3 Ha
38N1aHHOM yPOBHE M3MEDEHUA C 3a7aHilkM BPEMCHEM.
AHanws DpPWMEHEHMA yKA3AHHLX MPUHIMIOB [I] NOKA3HBAET, YTO
IMy@e PeHINAaNbHAS 3aNTA CRIOBHX TPAHCQOPMATDPOB, BHITONHEHHAR IO
ONHOMYy W3 ITHX NPMHUMUOOL, HE MOXET OJNanaTh HEOCTATOYEHM SHCTPO~
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deficTEner. [nn GLOOREoHUA 38WUTH 48 NRUENNNS TODMOKEHHA OT BTO—
PGl TATMOMUURCHSL CONTrERAKEEl TRESyRTCcHd JMABTPH ROBOABEO FLCOKOM
TO5POTIGCTH, MpUMEHE! ! RGTOpLX BI3HNAST 3°MENNeHMe M2:CTRUA 3a-
HATH,

TTpx upuEis He UM BDEMA-MMIYJIHCHOTO TPUHIANA B COUETAHUM C
TOPMOZECHMEM OT BTOpPOI rapjMOHMYEeCKOd cocTABRAWME’ IndsepeHuuab-
HOTO TOK& TaKFE Y& yraeTCA MOJNHOCTHY W35exaTh 3aMelJeHNA B Hepe—
XONHOM p2aiMe 3 B 3aumyaeMoil 3oHe. CymecTBEHHOE 3aMeIJeHue MMe-
8T McCTC JHMUb NP YCNOBMM ONHOBPEMEHHOIO NOABJEHMA J0OJBHMOID ulic-
N8 BANAKTAY YaxTOpPOB (MAKCWMAJNBHOHR amspuojnueckoli caarawvieil B
NS DEXYHOM TOKe, MABKCHMAJHHO jomyctnMoih narpyskm TT, nurTaHus
mecta K3 TONBKO C ONKO# CTOPOHH) K ABJASTCA ManoBepOATHHM.TpaHC-
$op:iaTOPH TOKA 3&EMTH MOTYT NMpeo6pa3oBWBATHL 563 3amMeTHO# Norpei-
HOCTY ONKOMOMNAPYHE TOKM EKRNMKUEHKA TONBKO B TEYEGHUS HECKOJBKUX
ISCUONOB I.CNé EKNMOYeHusi. B 7anprejueMm TT MOCTENeHHO HACHIANTCH
M DOCTOAHHAS COCTABNAKKAA IIOJHOCTHN [IOIIOWAETCH MX BEeTBbO HAMAI-
HUuMBaHnd, [Ipy 9TOM BO BTODUUHOM TOKE [CABJANTCA OTDULATELbHLE
[IOJIYEOJIHH, 2 J58CTOKOBHE Nay3ul NpaikTHYECKM IIOJHOCTBY OTCyTCTEYWLT.
B "TP3HCwODMUPOBAHHOM" TORE TAKKE ENEE OTHOCITEJNBHOE COLE DEAHNE
BTOPOI TADMOHUUECKOH COCTAENANUE: MU CDAEHEHAW C X COERZDRaKUeM
B [SPEKYHOM TOKE PIJINUCHUA,

CneryeT OTMETUTDL, YTO PeNEe C HACHUWARLIMUCA TLAHCLODMATONT LM
TOKA TUDAKTHYSCKE He MMEeRT OTCTDORKH OT "TDRUCLONANDOEAHHHX" TOKCE
¥ MEPYONNYBCKUX TOKOB EKJNNUYEHUA. 3TO ¥ AENAETCHA OCIOBHHM 24TO-
[OM, OIPAHWUMERNLNM YYECTEKTENBHOCTD NUGLELeHUUANBHOK 320UTH,Eli-
OOJMHEeHHOW C MpUMEHe:ueM STUX pene [IJ .

B magure J3T-2I, L3T-23 InfA OTCTPOLKK OT SPOCKOBR HAMRTHI-
YMBAWEETD TOXA CUMOBLX TRAHCLONAATGDOE W MHSPEXDHEHX TOKOBR 18 70—
JIaRCa UCTON53yeTCH BieMAR-ILLiyAbCHME HDUHRUNN OTCTDOLKK B COU3TA-
HBY C TOLNMOZEHIEeM OT BTOpPOhL TapMOHWUYECKOJi COCTABMAWGKEl nu,.ep2 i-
UMANLHOrO TOKA. HECSXORMMAR CTEM3HB OTCTPORKE OT "THavCyLODLHIO-
BAHEEX" TOKOR ENTOUSHMA NOCTUD2CTCA NDHIGKEY 18l 3PeHa, KUDneKT!-
NyOHErc wOphMy KJHEOL [ K833LUUY TOKOB. INA MOEHUEHUS OTCTDOLKK
K2K OT ;CTAHOBMBIMXCA, TAX I OT NEDEXOIHHX TOXOB HEJajaHC2 UCITONb-
3yeTCA TOPMOX2EYe OT TCKOB NMNEY 3ALUTH,
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2. CrpyKrrypHas cxema

CTDYRTYDHEA OOHOL,a3HaR CXeua 3amuTh (puc., III.2) corepsur:
pasouynp Hemb I ¥ nemp TODMOREHHs OT BTODOW IapMOHAYECKO# COCTaB~
nsome#t 2, HA BXONH KOTOPHX NozaeTcd TOK AmnjdepeHumamsuo# unemu
3amﬂwu.[ﬂ; Nems NpOUEHTHOTO TOPMOXEHMA 3, Ea EXON KoTOopoil moza-
OTCA TOKN MNIEY 3aNMUTH II n Iz; BDEMA-UMITY I5CHH{] Dearupyomui op-
rar 4; yomwnuTenp 5; y3en muraHua 6; IMugePEHUUSIBHYY OTCEYKy 7,
H3 BXO0n KOTOpO# C EHXOnma padoueii Leny NOraeTcCA BHIPAMICHHHH TOX;
EWXONHHE Le!X 3auuTH 8,

FTT

L A

. . g2
Al ot ey IR
2 e 4 «la F 5 I

p——] L ‘4‘ / ‘N 8 ommoterue
S b L )

I I (.

L, 72

IL.

g— 3 6

]

Puc.liI.2. Crpyxrypras cxeMa 3amura J3T-2I,I3T-23

Ha pxoxm PO ¢ Bhxoma padouell Uen# mOnaeTcsa TOR.IP,BanﬂMneH—
HH# IO CXeMe IBYXIOJYNepPUOZHOTO BHIPAMNEH#A 03 CIIAXMBARMA, & C
BHXOJIOB TOPMO3HHX Lielelt TOKE cmemennﬂ.ZTI W_Z'Tz, BHITpAMIE EHHE
110 CXeMe IBYXIOJNynepPMOXHOTO BHIPAMISHUA CO CIJIBXMBAHMEM,

Pearmpyomut opras cocTOWT W3 perefinoro gopmmposarens PO,
BJEMEHTA BHREPKKM BPeMeHE Ha BO3BDAT By, W asemenTa BHIEPXKHE Bpe-
MEHM Ha cpadaTHBaHEe Bc .

B HOpMaJbHOM DegmMe ¥ Dex¥Me BHempero K3 Tok Ha Bxome PO
MaJ, MO®TOMYy CHI'HAN HA BHXOXE peJyeiiHoro (opMEpOBaTEN NPAMOYTOJNE~
HEX umaysecoB PO (pme, I11,3) paBeH Hysnn. CHUrHANH HA BHXONE Opra-
I'OB BHUSDRKN BPeMEHN HA BO3SBpAT X HAa CpajaTHBAHEE TAKEe PaBHH
Ry,
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[Ipn omHOMOJNAPHOM JFPOCKE HaMAaPHWYUBANEETO TOKA CIMOBOIO TpPR C~
gopmaTopa (ABTOTPAHCLODM2TOPA) A BHXONE PJ BOBHUKANT WANYJIBCH U
ray3u {(puc, II.3a). C mogeneHuem curHana Ea Buxone PP, paepworo I,
IIOABNAETCA CUPHAJN, paBHH I, ¥ HA BHXONE BICMEHTA BB. ZCaM curHan
Ha BHXONe P CTAHOBUTCH paBHHM Hysw, TO CHPHAN HA EHXONE 3JEMEHTA
BB CTQHOBWTCA TAKRE DABHEM HYJK TONBKO [0 UCTEUSHUUM BLYiEDKKU
BpeMeH! HA BO3BpAT, IJIUTENTBEHOCTH MAy3 ONPENENAeTCA BpEeMEHeM, B
TEUSHNUE KOTOPOIO MIHOBEHHHS 3HAUEHMA HaNpAXEHUA Ha Buxofe paGoueil
Leny MeHblle HanpsXkerMs cpabarTuBauus PR ( ¢ yuerom Topmomenus).flpu
6pocKke HamMarHUuMBaomero TOKa B TeueHWe nepuoja Ha Buxone PO BosHu~
KaeT naysa, IIUTEIbHOCTb KOTOpOfl GOXNbile YCTABKM BJEMEHTA BB.HoaTo—
My Ha BHXOAE NOCASNHEr0 BOSHKKADT MNay3H C NEepUOLOM CJeNOBaHUs,paB-
HEM fepuosy NpPOMHMIEeHHO!U uacTOTH.B 3TOM clyuse curHal Ha BHXOfE
anemexta B, ,uMenmero BHIEPKKY BPEMEHM Ha cpabaTuBaHue Gonbuwe ne-
pvosa MPOMBIJIEHHOR UacTOTH,O0CTAaeTCA PaBHEM Hyso.Curxan,pasHsit I,
Ha BHXONE B3JeMeHTa BCp NOABIAETCH TONBKO TOTNA,KOrfa H& ero BXoie
ecTb CMI'HaN, paBHHI [, B TeueHue BpeMeRM, NPEBHISWIEI'0 YCT&BKY.

Ipy cuuyco#nanbHOM TOKe (pexiM K3 B 3ammmasMoOil 30He) JUIN-
TENBHOCTE [AY3 HA BHXONe PY 38BUCUT OT OTHOLEHMA AMIUIATYIH TOKA
K 320aHHOMY YDOBHD cpasaTuBaiud, ECAm 3T0 OTHOmEHHE TAKOBO, YTO
AMUTEABHOCTS MAy3 Ha BuXoje PP MeHBme YCTABKM 3neMeHTA B,, TO Ha
BHXOJE BB MOABAAETCH CUIHAN, He mMebmmi mays (puc. I11.3,8). B
9TOM CIAyuae Ha BHXOZE BJSMEHTA BOp MOABJAETCA CUrHaM, paBHuil 1.
9T0T CHrHAN yBEeJWUMBAETCA ycuaureaeMm 5 (oM. puc, 1I,2) n exxon-
HOE peNie BamWTH cpajaTHBaeT,

Opu 66X KpaTHOCTAX ToKoB K3 B 3ammyaeMoil 30He, CCOOEH-
HO mp¥ HanUY®U anepuommuecko#t cocraBnsapmeil, MOXET HACTYMWUTH HACH-
genwe TT szamurs, [IpM ToM BO BTopuutoM Toke TT NOABJAKTCA Naysu
(puc. NI.4). CooTBeTCTBEHHO MOABAAKTCA NMAY3H ¥ HA BHXome PO, Mx
LNUTENPHOCTD B TEYEeHWE HEKOTOPOro BpEe.CHU MOEXET OHTHL SOnBHE yC—
TABKA 3J€ eHTa BB I NoaTOMYy 38LHUTA CpajaTHBAET ¢ SONBUINAM 3AMEI-
neHneM, LA odecne ueHMA HANERHOCTU U SHCTPOHEeNCTBUA 3amUTH B
STMX DPEXMMAX IpUMeHeHAa NAQyepPEeHUMaNbHAR OTCEYKa,



Puc,Tl.4, Zpunte cubxa-

OB EKOPDERTUDYRLE DO 3Ee-~
! } 4 Ha B“Léﬂ'l‘b) oyt 1DOTe KaHUK

by TOK= KB I HacuuenuM TT
5 3HepROARYSCKOL COCTAB~

} 5 _ Japuels
Puc,IlI.3. BperexHt® INarpamdbi pa O’I‘H gea
Py Kigg ro Opr'aH'J samnm 3T-21, & - Hz BXONle TPRHCPEaK-

U&T T2’ -~ TOR cvaﬁamaaﬂm ToDa; & - HA EHXONE TPAHC-
ca zI, PeaxTopa

apn OTcy’I‘GTva CMe e HNR) t

Q ~ 1pu Jpocke HAMAPHUYMBAKLEDO TOK3;
& ~ TDK CUHYCOMNAJNBHOM TOKE (pERHM K3 e
i 385 MnagMOll 30He )

3. YcrpoidCTBO 3aWUTH

Ingwe peuuuansuan saunra I3T-21, A3T-23 ewnoxsena rpexd 3-
HOV M COCTOWT M3 TPeX NAy@epeHUNANLHNX peye, a Takke oSyt ImH
Tpex ¢as yclun¥rexs, NapaMeTpPUUECKOro CTAfUIM3ATOPa MUTRHUA O-
JNyNPOBOIHKO BEX neneil ¥ BHXONHGIO NPOMERYTOUHOTO Deje.

KoHcTpyKTUBHO 1TMi@epeHUAANBHLE PSAe Kaxmofi (ass BuICJHMEH
B BUNE OTISABHHX MOUyJel. YCunuTesns, napaMeTpMueCKui cTadwuma-
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TOD HTAHMA TONYUNOBOMHUKOBHX LeNel ¥ ExYONHOS MDOMEXYTOUHOS
DINE DABMEEeNH B MONYNE NMMTauiti M ¥IDAERCHUs, 3aKUTAa B USNOM

PA3LRECHA B YETE YCXMOIYJNBHNH KacCatd,

2, IprHUKNKUSNLHAA CXaeMa
LMC De HIMANBHOTO DENEe 3AMUTH

Cxewa «P3]l COMEPENT CSAyOMMEe OCHOEEMe y3JM (puc, OIS n
1.6 cu,ERnefizy):
a) oasouyyw Menb;
§) ynpOWSHHYW LEeOb TODMOREHMA OT BTOPOH# TapMomuye crol
COCTaRNAnuEeit;
B) UENb NMPOUBHTHOI'O TOPMOXMEHUA;
T) psarupyounit oprad.
4,1, Pasouas UeHb pene COCTOAT W3 TDaHCpeaxTopa Tp, BHIPA-
MATEeJNBHOTO MocTa Ha nwWomax II-Ji4 u pesucropos NE-RY .
Tpascpeaxtop Tp ABAAETCH KOPPeKTHDYOWIM 3ECHOM, oJSecleun-
BEANmMM BOCCTAHOBAGHWE SECTOKOELX NAY3 B "TPancHLODMEDOEGHHOM" TOKE
(puc. NI.7)e CiiOTOUHNE TNAHHME TPAHCPEAXKTORa CONLOTHBNGHNAN DE3MC-
ropoz KR8 - RF , a rasee AJ nomeSpavs TALMM 0SPARCM, UTO [o-
CTOfHEAH BpeweHW BTOUWMUHOH Uen) Tpa:icpsaxTopa (C yUSTOM BETBH RA-
MaranynRanug) paBra npimepqo 0,087,

iaV\
_
|

Puc, I1.7. dipusse CHUTHANOE XOp-
PEKTUPYNE U 3EEHA 33uUT: IpH
IIpOTe KAHUA "TPAHC, . ONMUPOEARHOIO"
TOKA:
a - #a EX0n vpancpeaxropa; d -~
Ha BLIXONIE TPAHCDPEAKTODA
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Takoe 3HAyYeHMWE MOCTOfIHHON BPEMEHH MO3BOJMIO yBENUUNTH: OTCTpPORKY
OT "TpaECEOPMUPOBAHEEX" TOKOB ERINUSHUA mpuMepuo B 3-5 pas, B ro
XC BDeMs aflepEONMYECKad COCTARBNAKENAR ToKa K3 B 3amumaemoll soHe
HOTNOMAETCH BeTHRHO HAMATHUUYMBAHMA TDPAHCPEAKXTODPA IIPAKTHUUSCKN [10)—
HocThio 33 C,I8 T. MosToMy pene He 3aMERNACTCA IPW CUMHYCORNINEBHHX
rokax K3 ¢ amepmonnusckoi. cocraessimeit [I} .

B pexume HachueHMA TT 3auWUTH KOpreKTUpyKuee 3BeHO cnocolber—
ByeT yMeHb.EHND IANTEeJBHOCTY IIay3 Bo BTopuuHoM ToKe TT, Smaromaps
weuy ofecreumpaercs pasora PO mpyu norpeuHocts IT mo 407 [1]
[Ipy Sombuux norpegtoctAx TT HanexHY©O DASOTY BaWUTH oJEcreunsaeT
nuy.epeRNMANLEAR OTCEeYKA, BHIOJHEHHAaA Ha nuome IS, pe3mcropax
R2, R4, R 5, xornercarope CL u pene ¢ MAaUHUTOYIDABIAGHMHM KOH-
raKkToM PT. Luon 15 npenmaTcTeye? paspany xoxneHcaropa CI He pajo-
yyo 1emk BO BPEMA May3H B ¢opMe HKpupoit Toka. IlocTORHHAA BheMeHH
IenM OTCeury cocraBameT npuMepHo 30 Mc, [Ipm sTOM MOXKHO IONAraTsh,
yTCO pene PT pearmpyeT HA CpejHee 3HAYEHME HaNpAxeHMsA Ha BTOpAU-
HO#l odmoTke Tp. Brarozaps aTomy oSecleuME2eTChR HEKOTOpas OTCTpoli-~
K3 OT ONHONMOJNAPHHX TOKOB BKIKUYEEMS M IIEPEXOIHHX TOKOB HeJanaHca.
Koag@uuneHT oTCTnO#KM Haxomurcs B npenenax 1,542, C momousn mepe-—
rioyatena He, BHBeIEHHOTO HA JMNEBYKW MAReNb, MOXET OSHTH [OXyYeHA
yorasra orceuxd & Iy ong Wi @ Iy g, C OTKIOHEHNAMU HEe Solee
% 107, )

Tpatucpeaxrop Tp AENAETCH TAKKE COPNACYWYUAM ¥ M30JMDY iom MM
aneMeRTOM. UTBETBJIEHUS OT €ro NEPEMUBOf OIMOTKM CjyraT IR EHDPaB~
HABQHMA 3HAUCHUK TOKOB B NAeYaX 33mHTH B nuanasoxe Or 2,5 10 54.

Ina 3amuri pajoueft uenu or BU momeXx (¢ yacToraMm Joree
ICCO T'n) mapammensHo o3MoTke WZ  Tpascpeaxropa Tp EKIOYEH KOH~-
ZeHcaTop C5 HESONBLOK €i'KOCTH,.

4.2. [Ipy mepHORVMUECKNMX TOKAX EKJOUEHUWA 'WJINTE MBHOCTH rays3
10%eT CCCTABNATH 4~5 MC, UTO 3&rTPyNHAET OTCTPOAKY OT HUX BpeMs-~
UMITYyIBCHHM CIIOCC SOM,

Yxa3aHHHl nepHOTNUECKAL TOK cOmepsuT He Mmemee 43% BTOPOI
TaprNOHUUECKOM cocTapaspmeil, 4YTo IO3BOTAET NMOBHCHTH OTCTPONKY OF

HEDPO C MOMONBL LEeNM TODMOXEHUA OT BPOPOH rapMoHRBueCKOfl COCTaBJRK-
Lei.

llems TOPMOREHMA OT BTOPOIl IapMOHMYECKOW COCTaExsApmEil conep-
xur pesmcrop R 2 , wWIBTP BTOpoll rapMoHMuecKoil cocTaenabuweidl Jp-C2,
EHTDAMUTE IBHHA MOCT Ha muomax II0-II3, criaxmsapuumit konmescaTop C4,
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pasnexurensunli nnon JI4 mr pesucrop RIO.

B KruecTBe TODMO3HOI'O CUIHANA UCHONB3YyeTCA EHADAMIEEHHH
TOK IHyeva QWIEvpa, COnepRamero XouinexHcarop C2. IIp¥ TaroM BKnio-
YeHMN Np¥ CPIBFUTENBHO HUBKOK mosporHocry (oxcno 2,3) mocT4ra—
eTCcA HeOOXORMMOE OCJa0NeHue curzazna Ha pxone PO.

CyueCTEEHHHM HENOCTATKOM IMiyepeHUMANbHHX pene, UCHOMb3yK-
VX NPUHLAI TODMOXEHWA OT BTOPOW TapMOHWUYECKO} cocTABRALLE, AB~
NfeTCA 3aMelJIeHNe VX cpalaTHBAHUA IIPU H3PEXCAHHX HrOUecCax EBE)T-
DPEHHETO MOEpexiCHKA., YK3a3aHHOE 3aMeIJIeH{e MOXET INOCTUraTh 3HAUg~
#mii (1,4-2,5) TI, ¥ O0SyCHOBNEHO 3HAUATEJNSHHN yBEJMUEHWESM OTHOCKH-
TENBHOIO CONEprAHWA BTOPOM IapMOHNYecKoli cocrTaEnawmeil BEC BTODUY-
HoM Toke TT 3aRUTH NP HACHUGHUN WX AHEpUORMYSCKoli cocraBiabuei,

Kax mox-3ajm WCMHTAHNA, BHIGHIHEHHHE NRHEHM OTienermeM SHep-
TOCeTHIPOEKTa, MepBHe oGpas3uu 3auu? I3T-2]1 B yKa3aHKHEX BHUE yCNO-
BUAX TAKkE MMENE 3aMeaNieHme Ha cpabarmpanyve. C yBenuUEHMEM XpaT—
HOCTY BTOPWUHOrO TOKa TT NpPM ONHOM M TO# K& NOIPELHOCTM EpPEMs
CpaSaTHBAHNA 3ALUTH yBEJINUXBANOCH, IMOCKOMBKY YBENMUUBAJICA W yDRO~
BeHDb U3NMEDEFNs OeCTOKOBO Nay3H, oOnperenseMuit coRepxaHueM BO
BTOPMUHOM TOKS BTOPOH TApPMOHMUECKOR cOCTAENAWLE R,

Ina yCTPaHEHHA YKABAHHOI'O 3AMETNEHWS B CXeMy UENN TOpMO-
EEHUA OT BTOpOW IrapMoHMYecCKO# cocTaprnRime#t EBSNEHE CTAaSUNNTDOHH
(KC-I33A mam KC-433A), KOTOpHE OIPPAHMUMEAIT TOPMOBHOW CHUTHAM Ha
yDOBHE, COOTBETCTBYLNEM [EPROKUUECKOMY OpPOCKY HAMAUHWUMBAKMEI'O
TOKa C aMIIMTyION 2 IH. orB "

Henvranns 3apsTH I3T-21 ¢ orpaEmuyeHMEM TOPMO3HOI'C ClIHa-
Ja OT BTOpOoi rapMmMOHHMYEeCKOH cocrasnswmeii, nposemesrne BHUUP, no-
Kasand, Yro 3aMEIJICEMS CPACaTHBAHWA 3aWUTH MPY JIEPEXONHHX DEXUMAX
X3 B 30He e8 neliCTEEA 33BMCUT OT KpaTHoCTH ToKa K3, H3wambHOTO
3HAUEHEA er0 anepUOIMYECKO} COCTaBiabmell, HOQTOAHHOH BpEeMEHH H
Rarpyskr TT. MakcHManbHOe 3sMenNeHUe B CPAGATHBAHNN COCTABIHET
(0,9-1,0) TI, uro 3HAUWTENHHO MEHbBWE BPOMERM 3aMelJOHHA 3aLETH,
BRIOJHEHHOR HA HOpMI{MNE TODMORSE®A OT BTOPOH! M BHCEOWX IapMOHMYEC~
KUX COCT2BJIAOMAX,

4.3, llenb RpomeHTHOrO TOPMOXEHMA COCTORT W3 MPOMERYTOUHHX
TpancgopmaTopoB TTI, TT2, BumpaMATE MBHHX MocToB BMI, BM2, nmonom
6, X7, crasuawrponoB 18, IS, criaxmBapmero KouuexcaTopa (3 B
pesucropoB RI, R6, RII, RI2.
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linn2:1eTpH PE3UCTODOB W KCHASHCATCDE ENIGDAly rrummd (TOCTOAH-
uAf BPeMeRW 3apria O3 papHa 2-3 wc, a paspsre - 285-IC we), urody
TOPMOBHOM TOK H3pAcTas 7O 3HAUSHUA, JNUIKOTO K Jcranowwemycrﬁ,
343 BpeMA He Somee IS mr. IIpH YyKA32HHO® NOCTORHEGCI EDR3MAFY na3DA-

pene OT yrja CIEXra A3 MERLY DaTouM: K TOD4-‘:U3.".DY."J Torany pe.f.re.

TopMo3xme xapasTepucTrkyu pene (puc, I1,8) MOCTLOSHH B 0CAX:

Tpep .
Ip.cp;t: T ’ (M1.1)
K. omé
+ +
'[T;l‘ IT/* ITL'* ’ (MI.2)
rre Ip ¢p — TOK CDaJaTHEANUA JUyGEDERUUANBHOTO De e ;
I omf ~ HOMUHAMBHHI TOK OTEETBISHNA NEDEHYNHX OSMOTOK
Tp, TTI, TIZ;
- iTe { TOPLOBHOL TOK;
ITL# 057;0%” OTHOC ATENBHHIl TOPHOZHOL TOK;
I‘r -~ TOK ( TODMO3HOTO M72ua;
Iy omf; - HOMUHATBEN} TOK HCIONBBYEMOTO OTBATLJGHUS ANEua.
bors
5 A Puc,ill,8. Topmosnse _xapaxrepic—
/ TUKR DeJe npmf,w;‘- 1:
1 s T - K=
q // KpuBHe I, 2I ok = OB T - Ry
/ 0,9; 2 - H’r 0,3; xpuswe 3,4
V4 Ip_cp,E = 0,3; 3 - K, = 0,9
3 / 4 - K‘I‘ = 0,3
2
2 / e
/ ol
IT&
/ 2 5§ 5

Koagymume T TOptioxe HNA I(T OMDE/IEMACTCR HA TNPAMONKUHE LHOL
YaCTH HAKIOHHOTO yuYaCTKA TOPMUBHOK XAPAKTE DUCTMKM:

k= Alpeps (11.3)
T al,
™

Pery IRpOERaHME 1O pMUMEHTA TODMOXEHUR NPOMIBOANTCH C
TOMOIIBD II2PEMBHHEOID pe3licTopa RIZ.
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BraTonApd HaamyMo crasmwnurponoB NP, 1S B HauanpHOl UACTH
TODMOZHHX XApA.TEDUCTUK UMEETCAR IopW3oHTAMBHE yuicToX, O ojec-—

neunBaeT DPASOTY 2AUNTH JC3 TOLMOTEHHA NDW TOKAX TOPIOIeWls, COw

orpercTEeHHO Merbiix [ o o w 50, oo
. g,

Ipu I'* >2 TOK cpadaTuparua peye [ cpx  © IOCTATOYHO!!
INH MpAaKTHYeCHiiX UeNed TOUHOCTEN MOXHO ONpemenMTs W3 EHJEREHUA:

Ipftpf = Ipa» + Ky (Ir, rp,y) (1I.4)

e Ipa* ~ TOK CpadaTHBaHAd pene npr OTCYTCTBUE TODMOREHWH;
Iro, — TOPUSOHTANBHH} yyacTOK TOPMO3HOM XAapartTe lCTIXKI,
onpenignfet.nii TOUYKOH IepeceueHn TOPUIOHTANLHOTO 1
HAKJIOHHOTI'C MPAMONUHESIHHX JYACTHKOB XapAKTeD!MCTHKR
Py X NpOXOMXEHUM,
IIpnm perynupoBanuy KOBQwMINEHTA TOPMOREHNs BH3IUCHWE .Z}V*
OCT38TCA HeU3MeHHHM.
Insa MaMeHeHUs 3HaUeHUs ITU* npeaycMOTpeH nepexaouarens H3, Bu-

BeneHHH? Ha aunepyv naHenb MP3J.C ero nomompbo MoxeT OHTh YCTaHOBNE—

HO 1;0*- In I}U* 0,6.

B cxetre TODMO3HOl LeNW pese MpenyCMOTpeHH BHBOIH wR/62 K
LR/7a, MO3EINAWWMAE IHOINKINYATE OFHY WAM ZBEe NPUCTABKM "OTOJFAT3rb—
HODO TODPMORERUA,

Meperiudue osmorxy TTI n TTR NC3IBONANT BHPABHUBATEL IHAUYCHUE
TOKOB NJe'! BALYTH B auanasode ot 2,5 mo OA.

4,4, Cxema pearupyomero opraga 31 muwdeneRUUANBHOIO Dae
npueeneHe ia puc. 11,9,

PeneiBHil wOPMUPOBATESD MPAMOYLOMBHHX UMIIYNABCOB PL EHMONHEH
no cxeMe JCRRMTenA-cDpaHMudTess Ha Tpausncrope TI.

B areMeHT BNIEDRKYM BpeMEHHd HA BO3BpAT B BXO7AT 3aDpANHASA
uems R 5-CI [OPOTOBH{ OPraH, BHIIOJHEeHHH Pa TpaH3nCcTOPEX T2,
T3 n geruresne Hampszerus RS, R7.

B a7eMEHT BHICDXKM BPEMECHN HAa CDajsaTHBAHUE EXOAAT 3apAnHAA
nens RIZ-C2 ¥ mMOpOroBHil opraH, BHIOMHEHHW HA TpauzncTopax T4, TS
¥ nenaTsine HAanmpameHus RI6, RI7.

PerysmpoBanue TOKA cpafaTHEAEMA P® u, crenoBaTENBHO, TOXA
CDaSaTHBAHMA 3AWWUTH NPM OTCYTCTBHE TODMOXEHWA IIPOH3BOAUTCH C

momomb pesucropa R I3 (cm. puc. MI.5 un J1.6), NOAKIPUSHEOTO K
Busozam I7 n I PO,
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Ppc, III.9. [IpRHOMTUAIBHAA CXeMa Dearupylmero opraHar

% - 3HauyeHye napamMeTpa nopSupaeTcs NMpu HacTpoitke
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Lrsl MoMyueHUA DEMSiHO" XADAKTEDNCTUKM PO E ero cxXe:ily EBe-
“2H8 V'&IIE MONCOUITENEHO O’)D"T‘!OL CEAI3N, "CL.CTEyWNAafA HA YBEJINUSHUS
YCTeBKN BASNERTA B. JEenuuenye yCTABKM IMEMOHTA By mocre cnada-
tupatua PO nosponger yayumuth pabory pese npu Tokax K3 ¢ anepno-
"UUSCKOM CocTaEmAwIe, B M2PECM O3piolie NOCMe BOSHUK1OBEHUA K3
craneEp HacuuweHnd TT 3HAYUTENSHO MERBLE, Y€.1 BO BTODOM NODHONS,
K JJIUTENBHOCTD 7AYy3 HA 3aN2HHOM YyUOBHE W3MEeDEHWA TAK:e MeHBUE.
Hoaromy PO, cpa) oTa® B Ne)DECM mepuoae, SyneT yrepuMeaThes B MOC-
ISTYOMUIK GMArONAPA YBENWUSHAL YCTABKM IO NJUTETHHOCTY IMAy3H.

llonoxurenpHasa oGpaTHas ¢BA3b B PO ocymecTeigeTcs MNONKINUEHUEM
nuoga JI7 mexny mexonmom PO u cpenHedt rouxo#t meaurensf 6,4 7.K arton
xe TOUKe TONKADUEHO 38pRAHOE comnpoTuBacHue @ 5 sxemeHTa Bs'

B HopisanbHOM pexuMe TOK Ha Bxoune PO paBek Hynw, TpaH3uCTOp
TI OTKpHT, KOHneHcarop CI 3apsmeH, Tpax3nucTopH TR m T3 OTHDHTH,
koHnexcarop CR paspaxeH, Tpansucropw T4 ¥ TS OTKpHTH, CMrEAn He
Btixose PO paeex Hysmw. [Ipm noseserum Ha BXome PO CMHYyCOWTAMBHOTO
TOKA, BHIPAMACHHOTO MO CXEMe TBYXIONYIepUONKHOrO BHIPAMACHUA U
NpeEHNANNEero TOK CjadaTueaHma PP, Tpansucrop TI1 HauwHaeT Noepuomn-
YSCKY 38KDHBATHCA ¥ OTKpPHBATHCH. [IpM 3aKpHBaHWM Tpansucropa TI
KorperncaTop C1 paspaxaercs uyepes3 nuo; I6 W pesuctop R4, TpaH3uc-
Tops T2 1 T3 3aKpPHEAwNTCA X KOoRmeHcaTop C2 HAUMHAET 33pAKaThed,
IIpu nocne 1ypLéM oTkpuparuy TI nuon IS 3axpuBaeTCA ¥ KOHIEHCATOD
CI 3apamaeTcH uepe3 pesmcrop RS. Ecnm nanMTensHROCT® OTKDPHTOIO COC-
TonHNst Tpausucropa TI (IavTenBEHCCTH NAy3) BeJWKA, TO KOHIEHCATOp
CI ycmepaeT 33apsAmWTHCH MO HA!DAREHHWA, DPABHOT'O ONOPHOMY; TDRH3UC~
Topy T2 ¥ T3 OTKPHEIWTCA HA BpEMA, AOCTATOUHOE IJUi IOJHOTO paspd-
Ia xoHgeHcaTtopa C2 (Bpems paspama C2 cocrasaser 0,25-0,75 mc).llpu
aToM TpaHzM.TopH T4 u TS5 ocTanTcAd OTKJHTHME K CHUrEaN Ha BHXome PO
PaEEH HyJD,

Ipy yBeARUCHUM TOXa Ha BXOoue PO [0 3HAUSHNA, NPEBHUARKETO
TOK CpasaTHBAHUA DeJNe, IJNNTENBHOCTE OTKPHTOrO cocrosuusa TI ymMeHs-
uaeTes M RoxmeHcaTop Cl He ycreBaeT 3apARMTHECA IO HaNPAREHNH,PEB—
HOrO oOnopREOMy. B 2TOM coyuee TpausmcTopw T2 n T3 ocrabrca 3aKph-
THMZ N KOHmeHcaTop C2 3apAxaeTCs IO HAIDAROHUA, XOCTATOYROIO IJIA
BEXona Tpax3geTopor T4 m TS5 n3 HacHmeHHWd. IIpM 3TOM MOTEHHUSN BHXO-
18 PO cumxaeTc, Inom N7 3aKpHBAETCA ¥ NOTEHLUMAN CDEXHE{ TOUKA
nennrenss RE, R cEmmasTcs., 9TO DDHBOIZMT K YBEJRYCHED BPEMOHH
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32DA7@ KoHmeHcartopa CI 1o 3uauelNA, NPV KOTODPONM HAMDRAEHME CTa-
HET DAEHLE OLOP4OMY, T.e, K M3MEHEHUD YCTABKM drneieHTa Be' TToa-
POMy TPa=3MCTOP T2 MPOROMKAET OCT2EATHCA 33JUTHM (IpOABJAEHUE
PeNeHOCTH XapairepreTkn PO), a Tpansucronk T4 u TS mepexoiAT
B DexiM oTceukM, Ha sixome PO nosENHsTCH curma’n, paBxmil I,

B nessx TosHIeE¥A NOoMeX0yCTONYMECCTY DENe IpU NOABIEHHH
BY nosexy E c¥eme PO nmpumensH Koumescatep O3, cosnapmuil 3anepr-
Wy Ha cpadaruBante Py okono 0,4 wmc.

5. [NpuHIMnUAaNbHAS CXEMa MOAYNa NMTaHHA
¥ YTpaBReHWUA 3aAMUTH

Cxema «illy samurm I3T-21 (cu. puc, 11.5) CONEpXET Crexyoyne
OCEOEHHE y37H:

a) ycunurens, BHAOAHGHHHEE RA Tpapsucropax TI u T2;

3) mapamt TPRYSCKUE cTASWAU3aTOp OUTAHHA, EHMOJHEHHAMNA
ya cradunurponax LI-L5, nwore II5-I # pesucropax RI-R4;

B) EHXoznsoe peye 3amdtu PI-R22,

YeunuTenr wumeeT Ha sxode cxemMy "WIM" wua auozax AI-J3
¥ CHyXUT ANR CEfA3Y BEXOJNOER PO IR tiedexudanbrkX Pene KammoH Gasu
C IIpo.exyTOUHUM peye PIII (repkon). JlekCrzHe mnikuge peHUUAINBHEX
OTCEUEK TAKie TPeryCMOTDeHO yepes 3TO MPOose:yTOYHOE pere,

RHouraxT npomexyTouHoro peine PIIT HE&XOAUTCA B UGN OSMOTKYN
EBXOZHODO HpoMexyTouroro pexe PR, Ncxporacaunit KoHTYD Rs-C2 u
nuoms B7-I1, L7-2 CnymaT IAA yAyuUueHMAA yCroBMil KOMIyTAUUM TepMeTi-
3UPOBAHHOTO KOHTAKTE.,

B cXeme MADANETPHYECKOro CTAOMAN3ATOPA NMUTAHMUA CTASWINTPORH
II-L3 u amon E5-1 cuywaT MIA HEKOTODOH XouMsscauwyw pazdpoca Haups-
HeHMi crasuansanuyu crasunntporoBs 4 u AS coorsercTeEerHo, HOMUMHANE-
HHE HANPAMEHUA NMUTAHMAR [OJAYNPOBOMHHMKOBHX uensi -~ I3B m +6B.

Iuon I5~2 CAyxuT A 3auUTH NOJYIDOBCIHUKOBHX IPUSODOB OT
noesexzeHMs npu nozave Ha MLV HanpswenNs oSPATHOM NONAPHOCTH.

Kourencarop CI CRyxnT s nperoTBDAGEHUR BAMAHKA TMOMEX IO
UensM DUTEHWA Ha Dealupywume ODLaHW pexe.

B cxeme oIV 3amury H3T-21 npexycMoTpens BuBojz ilI/9c, noseo-
NABYN TONKIINYATE MOCNen0BATENsHO C OSMOTKOM pesne PR ykasaTensb-
soe pene PY-2I, u EuBoR iI/0, MO3EONAKUMI MPM HeOSXONMMOCTH ITOn-
KJpuaTh MONOMBUTENbHOE EHXONHOE MPOMEXYTOUHOEe pejyie. JKA3AaHHHE pe-
J& yCTAHARTMBAWTCHA EHE KOMIIEKTA 3aunT. [IPM HOMMKANBHOM HalpAKE-
HnR 22C B Mo/oEHO NOZKANYATECA DPesne PY-21 ¢ HOMUHANBHEM TOKOM
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C,CI54, 2 npu HomuHanpHoM Hatmzexuw I1C B - peme PY-21 ¢ noum-
HanbiuM ToKoM C,C25A, ToTpesnse.:2f LOKHOCTH ZONCMHNTIMBHOTO 30—
LBITYTOYROYD pene nom:za Suth He Jonee O BT,

05l CHATMA FRUPARSHRUA NMUTAHAR C BHXOJHOIO NLOMEX, TOUYLROIC
pere PR cnyzmr nspekmovarens H, BHBeNEHHHE na MMN2EYR manzJb
W .

COxema ALY 3aumty RT-23 (cM, ~uc, II.5) corepsur:

a) Tp® yCuiuTena, BRMONHSEHHE Ha Tpausucropax TI-T3;

5) napameToRUeCKN CTaSUNU3aTOD NKUTAHUA (TAXKOH x¢, KAK
5 cxerme r3T-21);

B) BHXOZNLE lEeNu 33luTH,

Jomnurenu vene3d nuoad II-I3 COOTEETCTREHHO CEAS3MEART ER-
xore PO angdeneHUUANBHEX PeNe KAXN0fi {asH C MDOMezyTOYHuMA DPSIe
PII-PII3 (reproru). Jle.icTBUe IMY..2DEHUMEIBHLX OTCEUYSK TaKie nbe-
1YCMOTDEHO COOTEETCTEEHHO uYepes 9T! IPOMEXYTOUHHE peJse.

Kouraxru pexe PHI/I-PIIB/I wepe3 mmoxw A6-1, 18-2, Io-1
COOTESTCTBEHHO B0o37meliCTByOT Ha BHXONHOE MpOMEXYTOuYHOe pene Pl4,
Ucrporacsiume KuHTypH R6-C2, R 7-C3, R 8-C4 ¥ nuonu I7-I, L7-2
CHYy*AT IJfi yAYULehMA YCNOEWH KOMMyTAUMY repMeTUSHPOEAHHHX KOH-
TAKTOR.

B cxeume IV sapnra 73T-23 mpenycmoTne:y Bupon I1/Sc, nos-
BCHAREM. TOAKRKUYATE MOCIe OBATEN-HO € oJdmMOTHO! Pll4 :iazarsnsroe
peme PY-2I, # muBozm L1/0 a, ul/4m, BI/SB 1na mOmKnOueHMA EHEI-
NI MOOMERYTOUHRHX DRne,

MopermiuoTaab H MO3BONAET CENMATH HANDAXGHWUE MUTAHM. C

EENOHHENY Hernsil zsunT,
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Mpunroxeunne 2
T-XdYECKYE TAHHWE 38 UTH 73T-RI (L3T-23)

I, YoMmuonpHHe TAHHHE 33WUTH, NPKCTABRM JONOJHUTETBHOTO
TOPMOXEHNA M AETOTDAHCOIMATOPOE NpHeeieHy B radm, IR.I.

TasnuiygalllkI

lapamerp HouyHanbHue JiaHHES
I3T-21 {I3T-23| IT-I AT-3I | AT-32

Lnanasor supasruEaEuA  |2,5-5 2,5-5 [2,5-5 |C,342-2,5 | 5-3I,3
TOKUB,

HOMMHAMBHE IT3 PEME HEHI T 5 5 5 2,5 S
TOK,
Homunampaag uacrora, I'ul 50 50 50 <0 0

Hanpamenus nurarug, B [220/1I0 | 220 - - -

2. CompoTUENEHMe NIONAUUN ECeX He3aBUCHMHX Leleil nepeMmeH—
HODO ¥ MOCTOAHHOIO TOKA OTHOCITENBHO KOpIyca ¥ MeELY CoJok B
036 CTOUEHHOM COCTORHUY BAWATH ¥ NPUCTABKH, 8 TAKme CONDPOTUBNEHMKE
U3OJLURY TOKOEEIYWMX YacTeil aBTOTpaHCOpMaTOPa OTHOCUTE IBHO KOD-
nyca OpH TeMmepaType oKpyxakmeid cpemw 20 - 3§°C - He meHee I0 MOm.

3. WzonaunA EcCeX HNEKTPMYECKM He CBA3AHHHX UENGH 3auuTe X
NPUCTABKY OTHOCUTENBHO KODPTyca W MexIy COS0fi BHNEpPXMEBAET B TEve-
Hue I MMH Je3 NDOS0A WNY NMEepPeKpPHTHA [0 OBEPXHOCTH WCHHTATEJBHOE
HampiuzeHue ISCCB nepewensorc Toka uacrorw 50 Tu, WsonAnug Toxro-
BEAYUMX 4acTeil aBTOTPaHCYOPMATOPa OTHOCATENHPHO KODIYCa BHIEPRUBA-
€T L TeYeHVe I MUH 5e3 NpolOof WM NEePEKPHTMA O MOBEPXHOCTK NChb-
raTensyoe Hanpsikerve I7CCB nmepemeHHOIO Toxka uacrorTH 50 Tu.

4. PeryavpopaHMe MUHMMANBHOIO TOKA CPASATHBAHMA 3amUTH (IMpH
CTCyTCTENM TODMOREHMA) OCyueCTEAReTcA B npenenax ot C,3 mo C,7
HOMM: 3JIBHOTO TOKA OTBETBJIEHUA,

5. TOpLIOBHHE X3P3KTEPUCTUKN 33NUTH COCTOAT U3 TOPUIOHTANE-

HOI'O N HAKJIOHHOIO YYaCTKOR, COEAVHEHHHX MAaBHHM NepexonoMm (cu.
puc. JII.6),
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JIIRBA IOPHBOHTANBLHOIO y4YacCTKA XGPAKTEDHCTHER MOXST CTyHOE-
YaTO peryJRpoBATHCA B 3aBECUKMOCTH OT IOJIOXOHEA BARJARKN, 3BAUOHESR
OOJYCYMMH TOPMO3HNXY TOKOB B KCHHP YRQ38HHOIO YYACTKE COOTBETCT-
DOHHO COCTABJANT O,GIL orp % g, orp C OTKIOHGHRSMEN He Joxee
+ 20%8

6. HKosd)funmeHT TOPMOXEHEA peryampyeTcs B mpexexsx 0,3+0,9.

HasmoBsHEe EOP(QENNOETZ TODMOXSEER IPE HCHONHBOBAHHE OXEOMH
¥B YeTHPOX UeNeli TOPMOROHEA Ee npeBumaer + IS%,

7. OTREOHOHE® KoSJJMIECHTS TOPMOXGHES OT CPOEESTO SHAUSHEH
npE ¥3MOHEREM yria CEBHIA MEXIy BeKTopaMB ZE(depe HMasbHOre K
TOPMOBHOr'O TOKOB HA BXONE S3&MATH OF 0° xo 180° - me domee + 102
(B K396CTBE CpPENEero SEaYSHMS KOPQPEN¥EHTA TOPMOXEEES DPEHSTO
Cpexres apuMeTHYOCKOS MBXIY MHHEMANLHHM X MAaRCEMANBHHM 3HAY6-~
HEAME) .

8. Koofpmouenr sosBpara 3amiTH ( YyBCTBHTEXLHOIO Oprasaj -
ne memee 0,6,

9. 3amara ofecmevy¥BaeT Ea MRHEMAJFHOR yCTABES NO TORY
cpadaTHBAERA \O,SI " o,,B) OTCTPORKY 0T GPOCROB HAMATHEUMBADEE IO
Toka ¢ anepuomMueckoli cocTapAspEeR R aMmumEryxoff, mpeBmmanued
SMILYNTYAY HOMEHBJBLEOFO TOKA OTBETBNGHES He Coxpe WM B 6 pas.

I0. 3ammra ofecHouMBAEeT KA MEHMMANEHOR yCTaBES IO TORY
cpacarssasus (0,3 1 n.on) OTCTPO#KY OT HEPHOXNUOCKEX TOKOB BRED-
YOEME C aMur¥ryxoff, MPOBHAANESH AMIINTYZY HOMRHANGEOI'O TORZ OY—
PeTBJICHHES HO Ooxeo WOM B ZBA Dasa.

11, UsmcROHENS MEHUMANHHOTO TOKA CPACATHBAHES B padousM xua-
IASOHO TEMIEPATYP OKDyXaDEEero BOsxyXa —~ Ee Ooxee + I2% sHawemEE,
ESMBDOHEMX NPE TeMmeparype 20 + 5°C.

I2, HawoEeHEO KOD(QJNNMCETA TODMOZSEEA B palowsM XNARNASORE
veMIeDATYD ORPYR&NESIC BOSEKYyXA - He Gomee + I15% sHaueEEmZ, Eame~
perEsx npE Temmeparype 20 + 5°C,

I3. BpeMr cCpascaTWHBAEHA NP XBYKDATHOM TOES CPACATHBAHRH B
OTCYTCTBHM TODMOXSENS - B8 domee 0,033 ¢ 0es BMXOXHOro pexe X
e domee 0,045 ¢ c BRXOXHMM pere,

14, KoMMyTanEOEHAHE CIDOCOGHOCTH KOHTAKTOB BRXOXHOTO pPes® s&-
RETH B IOO® NOCTORHHOI'O TOKR C KTEBHO# EArDYBEO# H NOCTORE~
HOR BpoMORE, He npeBkmavmest 5-I07 ¢, B¢ weEse 50 Br npm Hanpaxe-
2EE xo 250B ® TORS X0 24,



IS5, Umcmo cpadatTHBAHEH SamATH NIpW YCNOBNAX, YEASAHEHWX B
n.I4, Be memee 1000,

16, 3amura J3T-21 HazexHO cpadaTuBaeT NPE HAUDAXGHEE NOCTO-
AAROro Toxa Of 80 Eo II0% HOMMHANBHOIO E OPE HANPAXCHAM BHOPAM-
neREOro ToKs 0T 70 mo I20% HOoMMHambHOrO,

3agura I3T-23 BanexRo cpalaTHBaeT OpE HAUPAXEHME NOCTOSH-
moro Toka ot 80 10 I10% HOMRHAMBHOTO.

17, Kaxmolt dase samuru J3T-23 cooTBETCTByeT HA BHXOX® pesp
HA repEOHe, KOHTEKT EOTODOro AONYCKE8T KOMMYyTALMD AKTHBHO-HHXYK-
TEBHOM Hem® ¢ noCcTOSHHOR Bpememm e Gojee 5 'IO“'3 C ¥ MOTHOCTBI He
gonee 8 Br npd HOMREANPHOM HanpaxeHulM 220B mMOCTOAHHOIO TOKA,.

I8, Cxema Bxommux lemefl 3am¥tH obecneuMBaeT BHPABHUBAHEE
nelicrega TOKOB IMOv nEpdepenunaysHO! men® B XEAN8SOHE TOEOB OT
2,5 po SA,

llorpemBOCTs BHpaBHUBAHWA TOKOB NHOPepeENEANEHOM HENE 3ammTH
He npephmaer 10% (OpPE BHPABHRBAHAE TOKOB E8& EBYX CTODOHAX).,

HoMmHasbEHE TOKE OTBETBJEHEE OT OOMOTKHM TPAHCPEAKTOPE IPR~
BENGHRH HEXS:

Homep oTBeTBNEHUA «vu. 1 2 3 4 5 6

YHCNIO BUTEOB eessssses 12 I3 14 16 I9 23

HommeamsEuli TOR
OTBOTBJIGHEA, A ..c.veee 5 4,6 4,25 3,63 3,0 2,5

BupaprZBaENe Xef#CTBER TOKOB nuey Aas anfoffl TopMosHoft nems
(B TOM WiCne K AJnf NDECTABKE) OCECHOYXBAeTCA B XHANASOHE TOKOB
br 2,5 x0 5A.

HoMMHANLEHE TOKE OTBETBJEHHEHY OT OOMOTOE IPOMBXYTOYHHX
TPaHCPOpMATOPOB TOKA B TPAaBHCHOPMATOPOB TOKA NPHCTABKR NPHBENOHH
HRxe:

Homep oTBOTBNEHHSA « .» .., , I 2 3 4

YHCHIO BETHOB v.vevesoesacee 8 I0 2

MunymanbHuit Tok
OTBOTBINBEEA, A .0evvvverenes D 3,75 3,0 2,5
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[pEEOANMANEEAA CXOMA IPECTABKE NONOJNHATEJIEHOTO TOPMOXOHHS
IIT-1 npEBeXeRna Ea puc. 2.1,

I9, NoTpednsemas MORHOCTH B HElAX NEPEMSHHOTO TOEKR BANHTH
B HOPMAaJBHOM ¥ B 8BapU{HOM pexEMAX OPA OABOCTODOHHEM MUTAHUE He
npesumReT 2B'A Ha $asy UpE HOMREAAEHOM TOK® OTBETBNSHES; HOTpPel-
JAGMAS MONHOCTH 3aMETH COBMECTHO C BHDABHRBADWHEM aBTOTpaAHCHOpME~
TOpOM TORA B yKQ3aHHHX POXEMAX He mpeBumaeT S B°A Ha ¢asy npx
HBOMAHANBHOM TOKe OTBeTBNCHEA AnA aBrorpaBchopmaropa AT-31 B mpm
fnepBAvYHOM TORe SA anA aprorTpaHchopmaropa AT-32.

. Trt
o-teo—t+ —®
o M1
| ]
L_ u—_.____@
8m2
9
- 773
-1 -®
Prc, IR, I, Cxema mpECTABRE | BM3
XONONHMTONHEONO TOPMOXEHRE |
-1
|
= L—— o

20, HorpeSasemaf MOWHOCTH B NENAX OOCTOSHHOI'O TOKA SaRNTH
He OpeBKEAST SHAUYBEH{, NPEBeXeHHNX B Tadn, I2.2,

21, JyrempETH 3amuTH I3T-2I, B HODMANHHOM DOXEMS XJIRTEJLEO
0O0TORaOMN® TOKOM, BMEOpx¥BanT 1I0% HOMEHANHEOTO HANDAXGHAA NOCTOHH-
BOro roRa B I20% EOMEHANBHOrO HANDAXOHES BHOPAMNOHAOrO TOKA,



Tadarsna 2.2

Pexnu padorn Horpednsemgs MoyHOCTE, BT
Samurg I3T-21 | Bammra J3T-23
Ug = 2208 u, = 110B
HopmanbHuit 25 I5 26
CpadaruBaHRe 3 23 35

OmemeETH SamEtH [3T-23 arwrensHO pHEepx#eant 110% HOMMHANE-
HOT'O HalpAXSHNA HOCTOREHOIO TOKA, [IpA 3TOM NpeBHmEHHS TEMISpATYPR
OOMOTOK HaX TeMIsparypo# oXpyxapmero BO3ZyXa HE NPEBOCXOXMT 3HE~
YSHEHR, AOMYCTHMHX IJA KIACCOB HArpeBOCTORKOCTH, ONPENEHACMHX H3O0~
XAOBel QmIapaToR 38mETH B BCHOMOraTeAbHHX ycrpolicrB. IIpeBumeEEe
TeMIepATYPH OPHMGHOHHWX B 3ANETEe B IPHCTaBRe H3Eenmit ( KOEEGHCATO~
POB, NOJYOPOBOXHMEOB ® XD.) EQX TeMueparypo#i oEpyxanmdro BO3LyXa
B DOXEME, YRS3aHHOM BHEG, E® Gojee SHAUSHMHY, MAKCHMANLHO XOIyCTHE-
MUX YCJOBHEMR H3 TR R3IXOJRA.

22, ABTOTpaECHOPMATODH TORR XOMYCKANT ANKTENEHOS OPOTEKAHES
roxa 31 g,orp® 5O Ee Memeo 1,2 A ¥ me domee IOA.

Jajdepe HURANGENE B TOPMO3HNe NSUM 38XWTH, &8 TAKXS IPHCTABER
BHESPXEBADT XIATOXLEOE NPOTORAaHRe ToKa JOA Ea BCeX OTBOTRIGHHAX,

23, OXROCOKYHXHAR TODMEUSCKAS CTOHKOCTS S4RHTH, OPECTEBRE
¥ aproTpancopMaTopon ~ He Memee 40 T HO HG Memee 20 A
% Be doxee 200 A.

24, AsrorpaEcopMarop Toxa AT-3I odecneuMBae? BHDABHEBARNS
TOROB B XBamasome or 0,34 xo 2,5 A ¢ mOrPeREOCTHD Ee domee 7%,
asrorpaEcjopmarop Toxa AT-32 ofecnevyRBaeT BWPABHNBANEE TOKOB B
xEanasone ot 5 xo 31,3 A ¢ morpemHocTsd He domee 7%.

25. TorRoBag DOrPEEHOCTH aBTOTPAHCHOPMATOPOBR TORA HO UPOBNE-
2867 5% OpE 20-XpaTHOM TOK® OTBOTBIOHNA K NOXKINWHRN nemef 3ans-
*H KO BropruHOff OCMOTEe aBTOTpPAHCHOPMATOPOB TORAS

[pEEnANRANBENe CXOMM aBTOTpaHncfopMATOpOB TOKA AT-3I, AT-32
npEBszeER Ba pRo. IR.2.

H.0TB *
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TeXERYSCEEE X8HHME OOMOTOKR NPXBGISEM HRXS

caam————

OduoTER Wi | wa\w3 | Wi | WS \we|wolws| we | wio
Ygcao BETROB 66)6 | 6] 630136 54| 72| 96114

M-8 | opea mpomoxa |  CI-I,45 I2B-2-1,0|9B-2-0,64
T | amexo mrexon 1614[51'7!9 nlu[m 7] 8
AT-32

Mapra mpomoxa OCH-I,95

Ceverse craxx AT-3I x AT-32 - #20x40.

wio

Puc. R,2. I e cxeMd aBTOTpaHCHOPMATOPOB
pAATATASTLe OX oM SR TOTPaHCDOpUATOD



Munenepro CCCP

TipennprATES

0ozekr

OIOprenroxeBsne 3

Ilpucoe nuxeHue

OPOTOKOI
IPOBEPKK OPR HOBOM BENDUEEME n¥ddepeHIBANBHOHA 38mATH
I8T-21 (A3T-23)

0003EQUEeHEE O CX6MB

MecrTo ycTaHOBKR

I3s__r

I. Iannue semETH B SamEmaeMoro OGEEKTA
I.I. JacnoprEHe IARHHE 3aMATH

Tan

Hepemenmuff TOK,A

Onepammaxge HanpaxeHHe ,

1.2. Jarmme TparchopmarTopa (aprorTparcdopmaropa)

Tan MompiocTb, MB-A! Hanpssenms, xBl HoMERAZBENH TORE.A
BH CE| H{ | BH | CH HH BH CH | HH
1.3, llaERMe reEBepaTopa
Tun MozBoCTs,MBr | Hanpaxesse,| Koaddruse ar | HoMaraeEuti
B MORHOCTE 70K, A
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1.4, Janase TpanCcHOpMaTOPOB® TOHEA SSEHTH

Cxema
aueENe Trn Mecro yo— | Homeaxsak# TOK,} Koed~
Oggagxena *aHOBKE A ’ e e coonR-
M8 pERY- [BTOPKY-~ ;gﬁa_
au mi | 2oF

2. JcraBka sammTM
2,1, Hapamerpu cpadarTuBaEER

F Tox cpadarupamNs (mpk orcyrcrsmx | 4 8 L m
g2 Tomroel e |E% s
2e OTCOYRK YYBCTBETEABEOTIO ° =
I AR

- 8 NepBRY-| BTOPEY- | DOPBAY-| BTODE%- °'gS a
g. g g mik g k- ik g 8 :E‘é,:_x.
Se 2 3 g?.!! %
S 3 2 |AssS
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2.2, JlaEHNe TOKOBMX lemeff sam¥T

Cropora TpaHnchopma- | TpaHCpearro TopuogEoM TpaH 0
Topa (reEepaTopa) [puwyy | Homep |OGosEaws- |Brrsm | Homep
OTBOXA |HEO IO 0OTBOIA
cXe M8
Croposa
rpagcq:o AT-31 AT-32

maropa | Cropong TT Crop_gx% pexe | Cropora TT |Cropoms pese
U“;gggg' Bizxu |8 Brrx | 3axme BRTka |3axma: [Bars |[3axma
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3. [Ilposepra olmero COCTOSRER yCTpoicTB 3amuTH

3.1, [pomssener BHOmAH{, BEyTpPEEHUR OCMOTPM K DOBHSEA
yCcTpoRCTB 3amETH

Ilo peayxsTaTaM OCMDTPOB E MEXS8HHAUSCKOrO DeryJRpOBaERS
COCTOSERE yCTPOHCTB SamuT

- . Am e e . T . D D i > WP v = S o o e e W e - v we v am . -

- e s e . EE e mm e s e e B e v e —w = - = - e v Sm v e e > - -

3.3. porepra COCTOAHRA HSOAANKR
3,3.1I, Hgnepenre CONpPOTHRBIOHEE H30OXANKE SamUTH E €6 BHOm-
HEX nemeit

lenr ConpoTRBIOERG E3ONANRE OTEOCATOALHO Hemei,
MOm, He wmenee
RKopmyca TOKOBHX | ODSpaTHBHMX |OTENDUOHER

TOROBHE - - -
OneparTEBHNS - -
ORI HEA -
BropRUEHe OOMOT-

e TP,TTI » TT2

ComporuboHERe H3OXALMN Moxny Qasami TOKOBMX Hemelt He
MOHO® MOwm.

3.3.2, HcourgENe H30ZANME 3aMATH

Ugomanug Bcex TOoEOBeXymMEX nemefi SAMETH DO OTHOmERED X KOp~
nycy EcNTaHa nopeMeRHMM Hampsaxes¥eM I000 B, 50 I'm B TeusEile
I ammm,

3.3.3. HopropHO mpOESBEZPHA NPOBEPEA CONDOTMBIGHHA M30JA-
GER corzacEo n.3.3.1.

ConpornBresue R3IOAAIMH




4, Nporepra MIV
4.1. OpoBepra cTaGAiNMEsSaTOpa MATARME

Banpsxenme nmmramMa ma | Haopsxesde sa_ |CragRmMspoBaBEOS BAmpE~
axone, B

n#one N6-2,B |xenMe ma Bmxomg, B
/201212 [03/3a-02/28

0,8 U wom

U nom

I,IU mon

4,2, Mpopepxa BHXORHNX Nenek

42,1, NlpoRasenena npoBepra HciupaprocTR nuomoB I7-1,H7-%

4.,2.2. OpoRssonera mpoBepRa MCUPABHOCTE HCRPOracETebHHX
EOETYDPOB,

4.2.3, lposepEs BEXOZEHX HPOMSXYTOURNX DEaS

Pexs v ch U 50eB t ope

P2 (PI4)

4.3. Tipopepka ycuanreneh

Yeunurenn npopepeHn B MOXHOR CxXoMme 3AMEYH. ix xcuopasmocrs
yoraHoRIeEa [0 cpacdaTWHBARED BMXOXHEODO pexe samiry mpR e peBoxRe
yeundreneit B pexum CpabaTHBaHUS.



5. OporepKa aBTOTPAHCHODPMETOPOB TOER
5.1, Ipopepra EospPRuNeETa TpascopMan¥é Ha BCEX OTBOTBISHEEX

Aprorpagcdopmarop | Sasa ToE, H3MOpORHMY HS SAXEMAY ABTOTPARCPOPMATOPOB TOXA, A
I2|I-3| I4|I-5| I-6; I-7|1-8|I-9 I-10 | I-I1
AT-3 |
CTOPOHN p— i )
[4
AT-3 -
B ]
CTOpOEH B S a
]
AT-3 A
CTOPORH B B
[+
AT-3 A
CTOPOEH B g

Mpumeuanue. Upk nposepse AT-3I1 Iy 1y = 2,5 A; AT-32 [y 5 = S,



572+ llposepra koe(dpEuueHTa TpaBcopManEE HA PAGOYRX OTBETEBJCHESX

AnrorparcopuMaTop |Pasa | 3axumu | Tor moxeo- I I I Pacxozuense
P Pasox | xiMuE & H‘:o'ra Kpr MAaRc.s ot | frr wwg‘.ﬁ%n_
“IeiaR | Sorpioson eretiag.
n co_cTo
% TT,AP gopManex,
OpE HOMHHANBHOM TOKS OTBETBJOHRH|UpE MEKCHMAJNBHOM TOKS
SamMTH CO CTOPOHH TT
AT-3 A
CTOPOHH B B
C
AT-3 A
CTOPOHM KB B
C
AT-3 A
CTOPOEN KB B
c
AT3 A
CTOpOHH KB B
C
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6, IIpoBepRA OPECTABER NONOXHETOASEOrO TOPMOXSHEX

B OOXHEOR Cxoms

Dpucraszd | TpaBcgopma HanpaxeEse ma RI uonu IPGJI opA moxaw

TOp MpEC- TOEKR B MOpB o0MOT OTBEY: L 0

7aPKR LJT“m‘r‘ﬂ‘_r—LI 2 3 4

PN 08 mponepts, B
S 3,75 3,0 2,5

T-1
mr-1 -2
TT-3
TT-1
20T-1 TT-2
T3

7. lposepra Moxyzeit IMPIN-3MP3]
7.1, posepxa Tparcpearropa

Moxyxs OMOTER Hanpsixes®e Ha BTOPHYHNX oﬁmrm npE monave
poxe p:;o; o TOEA B IBPBEYRYD OOMOTEY, B, OTBOTBIOHER
PIT T2z 8] a1 5]
OpR TOXe IPOBEPEK, A
5 4,6 4,25 3,63 3,0 2,5
H2-K2
R
HR-K2
2 MP3IL )
R-KR
S WPl Ih3 g3
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7.2. IpoBepKA IPOMOXYTORHHX TparcopuaTopoB

Monyams Tpascgop- HanpsxerMe Ea RI, B, OTBeTRIEHRA
pese MaTOD MO-

s peas T | 2 | 3 | 4

UpX TOE® npopepk®, A

5 3,75 3,0 2,5

TT-1
IMP3]] Lﬁ‘ﬂ' ")
TT-1
o 72
TT-1

3MP31
TT-2

7.3. Hposepra QuibTpa BTCPO# rapMoRMuygcKoft CoCTAaBARDNOH

Monyxs |OrBerBme- | Tox mpomep-|Yacrors Tor HE AMILBTynHO®
pexe |HHE npoc- | KE HA BXOfne|BACTPOHRE |Buxoze SHAUCHES Ha-

cexnd ¢imrpa, HBTDa 1608 npaxeHAs HE
it go oot e | RACRIETpO-
xorpady, HaX gls- 16,
I
MP3N
2MP3J(
3MP31

QopuMa EDRBOR HANPAEONNS HA CTACKIEYpoRax CRMMOTPRUEA M
EMBET IByCTOPORHE® orpaHNYeHEe N0 AMINUTYTe,
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7.4, lIpoBepka pearRpymmero opraga
7.4.1. lipoBepKa BHIGPEKH BpPEeMOHHK SNEMPHTA By

OrromenEe
Moxyxs pexe BDﬁllﬁ! MC
BMynsca nayss _tlﬂ
t, t, 4
IMP3I
2MP3]
S ]
7.4.2, [OpoBepKR BHUODXKX BPOMeRE aNeMPETE Bcp
Monyms peas Bpems cpadaTuBaBEHH, MC
MOy sxeuenTa B, SJIENBHTA Bcp

MY (comMecTEOS)
IMP3L
P3N
3MP3L

7.5. Ipopepka YyBCTBETEXHEOTO OpPraga
7.5.1. OpoBepka nNAnAB8OEA peryARpOBSEEA TORA cpadarTHBanis
OpE OTCyTCTBRE TOPMOXBERSK

Nogyxs pexe|Bomep 0¥~ | BOMEHAI ToEX cpagavusgmus
BoTATeHAs g‘ge""‘_ o mEl MAKCHMANGENA
P Aig, A 5p‘cp. Ip.opx jp.gp Zp. cpx
INP3]
AP

K1
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7.5.2, [IpoBepka NapaMeTpPOE CpPaGaTHBRASEMA YYBCTBUTEBHOI'O

OpraHa pene Ha PacoUeM OTBETBIEHER CTODOHH KB.
Epgnngm o;gﬂﬁl‘;gg_ HapameTpH cpaﬁagu?gg:a YYBCTBRATENLHOTO
x —_—
I I I Up.c
p‘&cp p.cp ¥ pAB }{B PB P
IMP3]]
2MP3L
3MP3[

7.6. [poBepra mépdepexruBanhBof 0TCEUKR
7.6.1. OpoBepra HACTPOHKH 3aNaHHNX TOKOB CPalaTHBAHHESR Ha
pasoueM OTBETBJCHME CTODOHH KB.

llosoxenye nepermouaTens H2

Momyms |Padouse 7Hapaxme:rphr _IRAdde pe HLEATBEROR OTCEUKM
eJe OTBETE-~- f’ i
P TeHES cp,oTe Icp.orc; Icp}.\mc Icp.orcf IBA My
IMP3N
MP31
3MP31
OpeMevanue,l =n, -1 ,I’ _-_52;_0&
cp.oTc AT Cp.oTC, CP.OTC & IH-npnc
7.6.2. lposepka BpeMeRH peicTBHS
womny.s Bpemsa ne#cTeRs, MC
opu /=1,1 Icp.o'rc'_‘ Al npul =2Icp.o'rc= A
IMP3]
2MP3L

3MP311
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7.7. OpoBepka TOPMO3ZHHX X4paKTepUCTHE
flonomenne neperypyarens H3

e e o > - - - . - - e s = . -

Topuo3HOl TOR mojaH B MmOCIeNOBATENBHO BEIDUSHHHe TpaHncgop-
MaTODH TODMOXSHERA

Ipm oTOM Ha TOPMOSHHX TDaECPopMaTOpax HCHONB3OBAHH CJE—
IyoxHs orBerBreHHA: TTI TT2 OT-I
Pagouwitil TOK NMOZKAH B OTBETBJSHES Tp

7.7.1. llpopepra nMAanNasoB8 PeryxMpoBAHAA EOp(dBuMeRTA TOp-
MOXOHHA peye

Monym | Topmosmok| ToKN_cpadaTupanks shfEIEERT
Pe® L TOK __npu MEEMMaXbROM [UpM MARCHMaNE- [TOPMOXOEEA I,
I“ I,r A HOM K,
7 T 1 T MERE-| MancE-
p.cp p.cp ¥ P.cP{ “p.cp&| Mans~| MaIE~
A A BHi HHY
IMP3L | 4
5
4
MP3]]
5
4
3MP3]
5
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7.7.2, lIpoBepRA TOPMORHHX X4PAKTEDHUCTHEE
IMP3]

Inx c 2 3

In s c

Ip.cp A

Ip.cp%

Lox=

2MP3J(

Lo x 0 2 3

Iz a 0

TD.CPJ

Tp.cp#

Ky = I

TOX

llpoBepKy mpoR3IBORAN
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8. KoMIBKCHAA OPOBBDKA
8.1. IpoBepra TOKOB cpadaTHBAHHA YyBCTBXTENBHOI'O Oprasa ¥
neddepe ENRANLHOR OTCEUKE pese B MOJNHOM cxeMe 3am¥TH

CropoHa | Monyxs llapaMeTpH _ cpasaTHBAEH] GYBCTBATEJHEOIO ODraHS
npicoe- | pexe Il" -c 'F"'Ir' . 1 T cox ngn ﬁ,e °T§ :

. . C -¢ . TBUTEJIHREOIO
PP\ PP P-cp PP oprasa IpA IByE~-
A A DaTEOM TORS,MC

IMP3T
2MP3N
aupan

IMPBT
2MP3T
3MPaR

Ivpag

——

Ip ¢
Dprueqg .= . =__LP__
nre I/""/’ nATI)"CP’I;“F * Iﬁ-npuc
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8.2. llposepra 3alluTH B MONHOE CXeMe MPUCOEIMHEeHWs

UpH HOMMHAIBHOM HANDAKCHUN OHEPaTHUEHOT'O TOKA POU3BENEHO
onpoGOBaHAEe B3AUNONEACTBUA S2MTH C NoyImMA yeTpoitcrBamm P3A 3a-
IAaemoro NPACcCOoenuHEeHRs .

JeitctBre 3auATH OmpOCOBaHO HA

- e e e e o v e m= e e e e ees e e v . - — i = e e e = e

YcTanoRrIeAO HO rasbHOe NeiicTBue uenelt samnTH B MOJIHOM COOTBETCT-
BUY C HCMOMHRTENBHOHR cxemolf, depTexam

9. Mpozepka 33MATH HOX HATDVIKO! Opu Toxe A HA
CPOI0HEe KB,
1. "Tpozepka oTcTPOMKM OT GPOCKOB TOKA BKADUEHHA
Mon KDaTHoM BKINYEHAW HA HAaDIReHUe KB BHXOI~-
HOE pejye 3auMTH 2Tt (M DOOONHATENBHHE) O0CTaBaNoch [ieMOIBARHHM.
9.2. CHATME BEeKTODHO{ IRATpANPH TOKOB

Upr cuATR BEKTONROE IMalpaMMH TOKOB HeNd HAnpAReRUA 1018
LaTNCh CO CTO|OHM KB.

OGosuayenne TT wasa TORM B llendaX 3amuTH
CTONOHE T WACOEIN - e -,
REHRA 3HadeHnre TOKa, A TON, I'pa.

(o {o= O |2 & B

o = O €.

O {Ca

=

(9] 1Y)

\
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9.3. TlposzepKa BHpPAPHUBAHNS AMIED-BATKOB TDPaHCHODPMATODOB

pere

WCKITIOYEHH TOKM CTODO-
HH NIDACOEHAHEeH’ A, K

CrAT nchiyra-
TeXLANI OMOK

Yonyias
pene

anpaxesne 48 pado-
yeil o6rorke Tp (3a-
®AVH 14/IB44/28)

TP3L

2UP3N

3Pl

I ’PS.H;

2 P31

3P3J

L P31

2MP3I

3P3j

o

BMP3]L

9.4. lposepka Hanpsaxkesusd Hedaradca Ha BTOPUUHOR odvoTKe
TpascpearTopa TP B monnodl cxeme

Monyxns

Hanpsxensle HeGananca, B

IMP3I

2MP31

VPSR

9.5, Tpoussenen nepesn BKIDYEHUEM OKOHYATENBHHE OCMOTpD pexe,
YRaNeHH BpeMEeHHME MepeMHUKA, NPOKNANKA A YCTAHORNEHH (O 3afaHap
BCe MEpeKRINIATEeNd 3amATH.

I0. 3axknwyesne:

llpoBepKy NpOU3BOAMUIM
PvxoBozuxenr padoT




i
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ITnapxoxenne 4

{IBPEYEHD TPECPOB Y YCTPO4CIB,
{SOBXOL, 1K I TEXIEY .CKOTC OBEUHIYRMBAHNS
SAIUTH I3T-2L,3T-23

KowviexTHoR yCTRQﬁCTBO 1 MDOBEPKK penefiHoR amnapaTypH M 3a-~
wnTH - yo052, JI3-I, C-62 n mp. (®enaTenbHO OBa vyeTpOHCTBA) .

TeseparTop 3BYKOBOR dacrToTh - I3-33, 3r-10, IB8-36/1, IB-109 n Ip.

e R

C W oo ~30C e WO

[N

.

Ceoumnorpad saerTponuuit - CI1-49, CI-67 u np.
JacroTorep SMeKTPoHHu# ~ 43-32, 43-33, 43-35 u gp.

BoapramnephasomeTp — BAP-55.

YcumaTenbHasg MpACTABKA K BOJbTamuepfasoveTpy.

Bonsmerp - B7-I5, B3-39, $-438I u np.

Murmaceryanovep - $~209, $-738, 3MC-54 a zp.

BonpTravaepverp - M253, 2018 u mp.

VMU BONTBTMUK poavaeprerp - MLR200.
KomGuruposannnft npudop — U<431T, 114312,
MeraomveTp Ha I00UB - M 4100/4 n np.

. MocT nocroguHOro TOKa - MMB, P333 m 1np.

-

3

431/1 n gp.
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OTpuaoxenne 5

M3VEHLHUIE IMAIIAS0HA PLYY/RIFOBAHKA TOKGB CPABATHBAHKA
il KOS¢QLIEATOB TOPMOR SIJAA MOV PEHIANLHNX PEIE
SAGITH I3T-2I, I3T-23

C nomoub® ZBTOTPAaHCOLNATODOB TOKa NOXET OUTL U3NMeHeH aAa-
Ta30H DEryJADOBaHAs YCTABOK [I0 TOKY ¢padaTHraHBa K RO3(DMAUBEeHTY
TOPMOREHAA pexne samuTH L3T-cl, J3T-23. L1g 3TOI0 K OTBETRICHUAM
TpaHCDEaAXTONA WM TOPMO3HOTO TparcdopmaTopa ClHeLveT [ONBECTR TOK,
TpeBHiammA HOMRHANBAHE TOK OTESTRIEHAA.

Tpn 2TOM TOK CpaCaTHBAHAA ¥ KOO(IMIMERT TODMOKEHHS peje
YMeHBUGRTCH COOTEETCTBEHHO BHpaxesnaw (75.I) u ([15.2):

I" - Ip. cp I/}.CB . ('5.1)
P-<p Kip IZH/n/]T 1, omb.7p '
(16.2)
K':'I:: i = Xy ’
Kip Lou/rar L, omé w
TEe Ip” c,o" /(;' — peffCTBATeNBhHEe 3HAYEHMA TOKA CpaCaTHBaHES R

KOaJMIMEHTA TODMOREHAA DeJ8;
IP cp U Ky - yoTasga mO TOKY cpadaTHBauAa K KoadurpenTy
TODMORSHAA,

K/,D ~ KOBd(MIMenT, PASHMII OTHOWMEHM® TCRa TPAHCpeax-—
TOpA K HOMEHAMBHOMY TOKY ero OTBETBICHHS;
Iz ~ HOMHHAJNBHHE BTOPRYEHH TOK JaHHOR CTODOHH NpA-

COeNRHEHRS .

Mpy IONBONE K OTBETRIGHAD TODMO3HOTO TPaHCHODMATOpA TOKA,
ODEeRHIAKIET0 HOMAHANBHHA TOK OTBeTBICHAA, TOK HA4ama TOPMORGHHS
yMeHBIAaeTCH B COOTBETCTRER ¢ Bupaxesuem ([15.3), a roadduumexT
TOPMORCEUA YBEIMYABEETCA B COOTBETCTBMM C BupaxewumeM (115.4):

I” . Iro _ ITa .
T0O — - ’
Koy Low/Tur Ly orbor \116.3)
I -
K’;=KT K,T=KT;-—.;2—H——~——; (J05.4)
AT “w.orb. 11
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e I;; ~ LeiCTBATENBHCE 3HAUYEHME TOKA HAdyaJa TODMOESHNS;
ITD -~ yCTaBKa N0 TOKY Hauyajga TOPMOXEHRS,
K}T - HoadquIMenT, DaBHHHE OTHOWEHAN® TOKA TCDNO3HOTO
TpaHcHoprVaTopa K HONMMHANSHOMY TOKY ero oTBeTBiAE-
Hud.

[pr nonBOKe JOBHWEHAOTO SHAYEHMA TORE ONHOBPEMEHHO K OTBETB-
JIEHUAM TDPAHCDEaKTOpa U TOPNO3HOTO Tpadchopmaropa KOaidMudedT TOp-
MOKEHHA DeNe W3MEHASTCH B COOTBETCTBAN C 3upaxeduey, (n1a omzol
CTODOEH TOPMOKEHUR) ;

K I, 5.5
ke —IT_ n.0o18.7p (115.5)

T Kip T Iy or8. 11

Mexomsa i3 TepMUUSCKO# CTOHKOCTM OOMOTOKR TDaHCpeakTopa ik
TOPMO3HHX Tpaicjovaropop (I0A) mpu ACOONB30BAHAN OTBETRICHWE HX
OOMOTCK C ];ﬁorﬁ = 2,5 A NOXHO MaxCRNAIBHO CHU3UTH TOR cpadaTHBA-
HAA pene B YeTHPE pa3a, a KoadJuLMeHT  TOPMOREHHMA COOTBETCTBEHHO
VBEJUIUTE B 4YeTHpe pasa.

W3 pupaxenus (75.5) cnexyeT, 4TO ONHOBPEMEHHO CHESHTH TOK
cpalaTHBaHUA peJjie I YBesudnTdh KoodfuuueHT TODMOXEHHA B ONMHAKOROE
QCAC pPa3 HEBO3MOKHO.

[IprMEepH TOPMOBHHX XapaKTepUCTHR pejie, OOCTPOEHHHX B COOTRER-
orBuR ¢ Bupaxemamu (15.I) - (115.5), 1pmeemend na pac. U5.1.

(pu pacuete ycTaBor 3aunTH L3T-2I (I3T-23) HeoOXOmUMO VUUTH-
BaTh BO3MORHOCTH U3MEHEHWA NMANAa30HA PelyIMpPOBAHMA YCTABOK pene C
1 MOHBL ABTOTDAHCHOPMATOPOB TOKA.

B ciygae m3mesenus jasnaiosa peryyMposaHRs yeraBOK pene cre-~
IyeT VKa3HBATEH ZelicTBuTenbHHEe 3HAUEHRA TORA CpadaTHBAHES R RO~
fRIMEHT TODMOZEHMS KM T€ MX 3HAYEeHHdd, KOTOpDHE cjexyeT yCTAHOBATH
Ha pene OpE NOZBEIEHAW K HeMY HoMyHalbHHX 3HAueHu?t paSoyero s rop-
MO3HOT'O TOKOB.,
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2075 Lt Lo

935 7 3 E

W\

Purc.lIS.I.TopMo3gHe XapaKTepPUCTRKA Deje
13721 (,&3’1‘—23) NpY U3VEeHeHHM [Uana30Ha
DETYINPOBAHAS VCTEBOK (

= 0,83
= I): PO%

TO %

KpusueI.? I op = I}[) cp*;IT=4IT x
1o 3,6 B D

Kpusue 3, 4 - Ip.cp"" 415 cp s I=4, o;
3-K) =09 4-K =0,3;

mpuse 5,6 - I, =4l o o ¢ =l 3
5 - K. = 0,225, 6 - K = 8"‘75

Tpunroxenune B

"ETOI/KA [POBEPKY OTCTPOMKM SANMTH
IBT-21, I3T-23 0T ATEPUOIMYECHMX
Y MEPUOIAYLKIXK TUKOB BKIIMEHWA

O6HYHO OpA HAvalRe ¥ TEeXARYeCKOM OCCIYRMBAHUR T"OH3BONATH
npoBepry orcrpofikr sanuTH J3T-:I, HI3T-.3 OT GpOCKOB HamarKnyYnBap-
Hero ToKa CHJIOBHX TpPaHCHODNATOPOB M OT MEPUOIAYECKEX TOKOB BKIO-
JeHuss He TpedyeTcs.
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Onrako B nmpolecce KRCANVATAIMRN BAMATH MOKET BOIHUKHYTH He-
O0XOIMMOCTE B Takollt poBepxe.

"IpORCPKA OTCTPORKH 32MATH OT ODOCKOB HAMATHUYABAKWEI'O TOKA
C anep#omRYeCKolt cocramnAnue? TNOMIBONATCH PR NOKAYIE Ha BXON 3a-
uATH (TOCNENOBATEALHO BKIKYeHH paldodas Heflh W TOPMO3HAR Ledb On~
HOTO A3 LY 3&nuTH) CHRHYCOMIANEBHOTO TOKA, BHIDAMNEHHOTO MO CXEMe
OZLHONOJYNELUOLHOro BRODAWIeHUA Oes criaamiBamag (pne. 16.1).

q a2
| a ®
220 uT ot o r 1 43781
g (@

Pnc.ll6.1. Cxevwa mpOBEDPKE OTCTPOMKY 3aliTH OT Spoc-
KOB HAMATHAYABAWET'Q TOK; ¢ alleproxMuecKo cocran-
JSKne

ryrupyemuli UCTOYHUK CUHYCOHIANBLHOTO TOKA;
ﬂI ngh n0ﬁ6n€03ynﬂuxoaue JHONH

“ﬁ
R - SHCTOpH ( z7 om; I Z540);
A -~ amnepmewp MaPHuTosnepruuecxon cAlTeMs

B KavecTse zmogoB NI, IR MOIYyT OHTDH ACHONB30BAHH THOUM [R24E€A. Zop-
v¥a KpuBOY TOKE Ha BXOLE 3aUTH KOATI IMADYETCH G MOMOUDBW SJICKTDOH-
HOT'O OCIMJUIOTDApa B LOJEHEA COOTBEeTCTBOBaTh puc, [I.I,a. Bupasuuba-
Hie WADAHH OCHOBAHWA UMNIYNBbCA X MAV3H NPOXSBONATCH peocTarTom K.
JOHTD. B av " BTYIH Haval«nWiBammel'd TOXAa (DOUSBOIMTCA LO WEep-
NeTpPy OCTOSHHOI'O TOK& MATHUTOSIEKTPHYECKO{ cucTemy (Halpamep,
M 20I8), usmepsaomemy cpegHee 3HAYEHHE TOKA.
Mpn 2TOM aMIIMTYIa RAMATHAYRBAKWETO TOKA onpefenserTcA N0 BHpa-
XEeHUD

Ia“p — g (M6.1)

Tne noKA3aHMA amdepMeTpa.
B ugnﬂx OTpadiyesnsT 3HadeHA TOKE, OONABAEMOIC Ha 3aLuTy
qepes muon NI, MNOBEDRY UenecOOGpA3HO MPOMSBOLATEL UPH HCHONB3ICBE-
HIRM OTBETRIEHHUR TDAHCDPEAKTODA # TOPMO3ANX T aUCLORNATO, On ¢ Hap-
MEHBIAL [OMIIHAIBHHY TOKOM.

3aBONOM-U3TOTOBUTENIEN FananTDYeTCA 48 MUEMNANbLHON yCTaBKE
0O TORY cpacarwmsamia (0,3 [ ) OTC™DONKA OT G 0CKOB 14 dl'fi4R~
Ba..er) TOKa ¢ dﬂepﬂOAHQGCKOM cJCTaanmmeﬁ A aNINATYHOA, IpeBH-
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majne amMTYLY HONAHAINBHOTO TOX& OTBETBJEHHS L0 WeCTH DA3.

[IpoEepKa ¢ TCTPORKRM 3aUUTH OT HEPUOLRIECKAX TOKOB BRJIOYEHHUA
NPONBBONATCH OO Cxeme puc. 6.z. Popna KpuBOf TOKA, HOLABAEMOIO
Ha [10CNeHOBATEJNbHO BKIIOYEHHHE padouy®n X TODPMO3BIIYW lend ONEOTO U3
mred 3aUMTH, HOJKiA COOTBETCTBOBaThH pnmc. MI.L[,8. imurenbrocts
naysH B TOKE M3NEDAETCH IJMEKTDOHHHN OCLIMUIOIDAGOM 4 IOJKHA OHTH
B uHrepsane 3,3-6,6 mc. lsveHeHUe INUTEN-HOCTM yKasardoll naysH B
fgpollecce MCIHTaHMA [IPOM3BOMMTCHA C OONOWbBH HasoperviArTopa. Bupas—
AYBaRNe 3HAYEHAI aMUIATYn OONORATENLHON M OTPULIATENBHOR MOXVBOMH
TOKQ MPOX3BONATCA ¢ moMombl peocraroB RI u R2.

42
—L.p. e _f‘>lr
T a
z08| 4T 9 A3Tef
R3,
o L o A
4y
Zp P | @
33055 ure a3 oY
- c Rz
o

Puc. T6.2. Cxema MPOBEPRX OTCTDORKM 3amuTH QT HEpROgU-
YEOKMX TOKOB BHJINUEHAA NpA [IaBHOM M3NMEHEHRM LIATENb-
HOCTH N&y3W B TOKe:

TR - perynupyemsle MCTOUHMKU CHMHYCOMZALLHOTO TOKA&;
111—114 ~ MOXYTPOBOAHUKOBHE OUOAH ( Inp.cp = s

Uyg 6p = 400 B); RI-R3 - pesucrops (RZ7 om; I Z51);

A amneg:ggg ?ngx;p%grgmﬂo cucTe%QOQP dasopery-
3aBOXOM-E3TOTOBATENEM I3pEHTUPYETCS HAa MAHEMANBHOR ycTaBke
00 TOKY cpadaTHBAHEA OTOTDORKA OT OEPROGAYECHEX TOXKOB BRINYEHRA C
aMTynol, npeBHmapmell aMOXETYRY HOMMHAQILHOTO TOK& OTBETBIERMA
10 nByx pas. OuHako B 3aBOLCKORt MHCTDYROMM HE YRA3HWBaercs, Hagol
IOJNXEE OHTEH OPE 3TOM MEHAMAUIbHAA LIRTENBHOCTD H&YSH B TOKRE BKIO-
YeHHR.
B 3aBOICKOR RHCTPYRUBM N[O RasmMOpOARE, RCOHTAHAD B DEryE-
poBaEEY samaT JRT-21, E3T-23 NpeAmMoHBaSTCA ODOBEDATE 6€ OTCTPOR-
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Ky OT MepaOiMyeCKUX TOKOB BKJIKUEHAR C NLMMTENBHOCTHD OAY3H B TOKe
3,3 ne.

dopva KpupoR nepuonMYECKOrO TORA, AMENMETO YHABQHAYD NA-
TEABHOCTH Nay3H B TOKE, MORET GHTE OOJyYeHA B Ge3 [puMeHeHHs da-
3operynaropa. B aToM cnyyae mutane MT2 HONEHO OCymecTBAATHCA OT
UCTOYHARA HalDIXEHHUS UB o DpmdeM fasu A n B nmosmHH OORIOYATHCH
Ha Da3HOMHONADHHE 3IAXMMH DEeryAMpPOBOYHHX yorpo#icTB (puc. 6.2 n
16.3) .

o loe 0O+ Pnc. 116.3. Cxema BRIm4enus UT2
PR [IPOBepKe OTCTDOMKE 3amATH
ure OT NepRONAYECKHX TOKOB BKINYIE—
~ 2208 HUA C JUIATENHHOCTHD Nay3 B TOKE
3,3 Mc
8 gl

KoHTpoNh AMIWIATYEH MEPHOTEISCKOTO TOKE BRIUIGHEA MPOM3BO-~
IDATCA 0O aMIepMeTpy, DEearHpymuevy Ha ReficTByonee 3HAYeHHe TOKA.
Tpn 5TOM aMIATYRA TOKA ONDENENAETCA WS BHpAKeHES

_ (116.2)
Gp.Maxke 1,51 4
rme I - norasamms ammepmerpa.
VBeMmdeHEe TOKA HA BXOLE 3AUATH JOMEAO OPORSBONBRTHCA [LIABHO.

COHUCOXK KHCUOIBLBOBAEHOLR
THTEPATYPH
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2. YrasasEsg 0 OpraHM3aIMe DECOT Ha RAHENAX K B NEORX
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4eCROr0 OCCAVXABAHES YCTPORCTB pesefHof samaTH, SJeK—
TPOABTOMATHKHA, JACTAHNROAHOI'O YOIPABAGEAS U CHIHANA3A—
IR SXeXTpOCTaRIuE B Jmmaft saexTpomepenawx 35-330 kBT
M.¢ CIO Comsrexamepro, 1979.



-7 -

OTJUABJIEHUE

I. OCmHAE OOMOKEHAA + o « o o o o o o o o o + & v

2. NMepb 6€30NACHOCTH seunesonurorssnrnosoronsncrnons

3. ByemAR# OCMOTD K GPOBEDPKA HBONAIMA + . . « . . .
3.1, HonroToBETENbHHE DACOTH. . . . e e e e

3.2. OcmoTp B pEBH3EA ycrpoﬁcrs BAMATH « « « o o
3.3. TIpoBEPKA HBOMAIMA + & &+ o » o » + « & o o »
4. TpopepKa MORYJA OATAHAS YODABJIEHEAA . . « . . . .
4.1I. MpoBepka CTACRJAN3ATODA IMATEHEA .. & » « « o
4,2, TlporepKa BHXOIHMX Lefed . . . « & « + + « &
4,3, Nposepra yowmreae# . . . . . « + « + . . .
5. [lpoBepKa aBTOTPAHCHOPMATOPOB TOKE « + o & o+ » o o
5.1. Uposepka rodffrimenta Tpanchoprvamam AT . .

5.2. Hposepxa roagdmImensTa TpaicfopMaldE Ha
paCO9AX OTBETBIECHHEAX o + o « o o s « o &

6. Mpopepka MP3L] R OpUCTaBOR HOMOJHATENBHOI'O
TODMOXEHHAS o« v o o o o o o o o o s o « o o » ..

6.1, YCIOBHA HOPOBEPKE + + « o« & « o o o o o o o o
6.2. [IpOBEPKA TPAHCDPEAKTODPA « o« o o o o o » o o =
6.3. TlpoBepka OPOMEXYTOYHHX TpaHcHOpMATOPOB « . o

6.4, OpoBepRa NPUCTEBOK KOIOJHUTENBHOTC
TOPMOXCHHEA .00svevonvovrcasscsvressssanssans

6.5. Uposepka HacTpolka @nnbrga BTOpO# rap-
MOHMYECKO COCTaBJIAMIE

6.6. lpoBepka cradmmmrTpoHoB HI5, II6 . . . . . .
6.7. [IpoBepRa PEATMDYNMET'0 OPT8HA. « o o « o « «

v s e o o e s o e

6.8. IpoBepka YYBCTBATEXBHOPO OPIPBHA PENIE seveses.

6.9. Perymposase TOKa CpaCaTHBAaHES OTCEURE ...
6.10.0npenenennae BpemMeER CpadaTHBAHUA OTCEURU. .
8.11.PerymupoBanre ROIGPUIMEHTE TOPMOREHAA . . o
6.12.0npenenenne TOPMOSHOR XApDAKTEDUCTHEKZ . . .
7. KoMIreROEAR ODOBEDRA BBMETH - . « » « « « « o . »
7.1, Ycaosds B OOPAUNOK OPOBENEHHES MPOBEPKH + . .
8. TlpoBepRa 3amETH B OOMHOE CXEME NDUCOSIMHEHAS. . .
8.1. ODpoCoBAHHE SAMATH « « o « o + o o s = o o o
9. NpoBepra 3amATH DACOUEM TOKOM . o « « « o . N
9.1. TpenBapuTenbHag OPOBEDKA BEMATH « o o+ o « o
9.2, TpoBepKa TOKOBHX LeHel BAMATH « « + « o « &

L
(o3¢ JREN BEN Be: BNV, B¢ BN It V)

4
L B o |

-
N

—
NN

[ L)
ww

I4

I4
16
17
20

24

BBIE

30
30
30
30
31



- 80 ~
9.3. lposepra BHPABHHBAHNA aMIEpP-BATHOB TPaHC-
DEAHTODOB PENIE « & o o « s o s s s o o o o o 32
10. TomroToBKa 3aliMTH X BBOLY B DAGOTY « o o o o o o o 32
I0.1. OxomuaTespenit OCMOTD M BHIOJHEHHMe 3amucedt, .. 32
II. Yrasasug o0 SKCIYATAUMA BAUATH o o o « o o o « o o 33
II.I.TlpoBepKa INEKTPUYECKNX XBDPAKTEPUCTAK » » o+ o » 33
II.Z. Yrazadug OneparTuBHOMY HEPCOHANY «v o o o & o 35
dpunoxenne I. OnuCAHME BAMATH .oevevscsnvsoaas 30
I, Tpnamua HECTBEA + « o o « o o o o s o o « os 36
2. CTDVKTYPHAT CXEME o o o o + o o o v o o o o & o 38
3. YOTDONCTBO BAMATH o « & o o o o o v o o o o o o 40
4,
5.

IpuHimnmanpaas cxema, puddepeHIMANBHOTO
PENE BAMATH « o o « o o o o o o o o o o o o » 41

TpRHIAONATEHAS CXeMa MOLYAX MATAHEA R
VIDARICHNS BIMTH « + ¢ o o » o o s 5 o o o o 48

Ipnagox n e 2, TexHAYeCcKHe naHaHe 3amuTH A3T-21
P ’ﬁaT-za? . % amart 18

Opunowrerne 3, IpoTokog NPOBEDKM TP HOBOM
?Iﬁérr?qg%gm nuddepernmanbaof samaTH G3T-21 &6

Ipuiaoxresnued. llepeueds npaGopoB U yCTPOKCTB,
HEOOXOZANNX LI TEeXRUYECKOIO OOCIYRABAHRA
SamaTH J3T-2I, IBT-R3 & v ¢ vt v o v 4 o ¢ v o o @ 72

TpunoxreHnneS. 3veHeHne AUaAgasoHa pPeTyIUpoO-
BaHUA 10KOB ClaCaTHBAHAA W KOSOMIMEHTOB TOp-
Moxexna naddepermmesneanx pene 3amATH I3T-2I,

TpuanoxedaRe 6. MeTonnka OpOBEDKE OTCTPOR~
Ky 3amurd J3T-2I, IB3T-23 oT agepnomqecm)}z)o

H NeDAONMIECKAX TOKOB BKMOYGHUA o v o o » o o+ » o 75
CoamcoK HCcOOXB3O0BAHHOR
TATEPDATYDH « oo oo oo ooeoaoa 78
OrBercTBeHAHR pemaxTop 1.J.JleBuHa
JluTepaTypakit penakTop A.A.lRKaHAR
Texanyeckait pegaxtTop H.T.JeoHTreBa
Koppekrop B.M}.llaxHoBuy
I 88840 Monnucaxo x nevars 2I.12,81 dopmar 60x84 1/16
Ted.xn, 5,0 (yen.new.n. 4,65) Yu,-uan.n1. 4,4 Tupax 4800 sk3.
3axas k446/6f  Yanar ¥ 201/81 lena 66 xom,

{lpousBoLnCTBEHHEA CNyK(Oa EPeNoBOro OMHTa ! REbopMaimu Cop3TexsHepro
105023, Mockma, CeMeHOBCKMY mep., I. IS

YgqacTok onefrpamannon nommrpadunr ClO CowsrexsHepro
117292, MockBsa, yi./MBaHa badymknsa,n,23,Koph.2



NI

i

T

&;ﬁ

3

T
©

T T E T T T L T T o T T T T L T
7Q r%g 20 ‘L_]
H L

f
i

s ———— —— —

; gz e R3 Py
GQH/U %/9 < i !
TR y 2
sl s B3
—Sa. 0 ; 26 5
Y

7/
A
| Y
s
n __v?____\_q(g f

—

i
[
!
4

| S,

— — — ——— mm—— ———_ i e . — —_— ——

i
| ONE {
TT“)"lL"Kﬁ -8 | 1 |
| T ® 08 Ei,<laa P
B ' ] & +68 T l.io iz !
|
ol ) i |
| A\—J s L T TR T T T o
‘ i | } f “ am1 [ [ | w2 r\{;EB_‘ 08 o) _—‘——-fmp I
‘ | we R6 R7 A4S rS1/e ] | [ @8-rTAS T AY] A5 | 421 4 i
R ¢f<é'— / 2y R1f Py ,C| H I{ [, * 46-2 ||
o] ¢ [‘_/_“f9\if (15— = < |
| | | L ] 7 BN l e | 1" " — — =
g - r72 o I rL'“
i - CEI IR
T " e T } \ i
- & Ri2 ;L_“ j é} f[]] .
| L. s | {'/z f X €2 R¢ #%zmg q |
l et —
L Imp3q (Po3ah) I8N i f H prifp | RS enz !
e e e e e n Iy - e
- . - - - - - . - - - . . . T - S T - - T- e | [ 88 ] no$ |
| f_;—w_zﬂ wz‘—: %'Zi §o |
[ 122 | o %} [ Ta /1 Da |
i 3 _ T\—!
L_T@[‘Z"S’ : _{;L_)Ll % ‘ f; k,ﬁf Zg ]
EEG ! Yo /1 A\
I Lﬂ?_: 2/}”}3 / __/_€_+_>>/_L [ﬁzf ! ,/ P/?z// J
ol a4 (posa T i |
IEANEEL
ey | ST Ty PERNDIL |
@y | VTR R !¢£Ll_r< e ]
128 o Ly, | s 1o I5c #0a :
e el P e
R e P |
4 } 2
| 122 —L"-ﬁ'/m i~ |¢€! i_(}L;: |
| |57 | *‘:QH/{‘ el A moy_|
—as {24 P SO 1 U T —
| 7t
e ame wo TSy
ng,_Jl mP3LQ (qbasoc") _/gw%\‘_{ o | .
| wr "~ 2 T . ne.JH.5. -Mh,u.fllid:)}‘}).‘xa:i! c.(ewﬁ’;?wo:ltu. ATb' o1 3amaTH
— it ““'C“"—> }ﬂ,’/— TOT™ QReMeY ST -dy
i , 05 ’ m_?—b\}l‘m ; ® - v EHRc nAPAreTPA NOMOKNDAGTCH N0 HACTIOC ine
f EPREeana’
gy ROSETE
96 1 2



0! M QT T T e
. 8 ;
28 /al , ' —+
= < 2,
__2°_|< | | [ i
3a‘ : | Ja;
Pr i 4o | o’ |
, i T
Vil ] 70, |
S P N !
. | (
| I
! ot g | | |
__) o j [ ]1 1
14| 2 " p fs*lr ? :
5 .
— 2 & = S »
3 421 ! ||ﬁsi o8 S0 S T mEd |
16 4748 4,0 Lo : R R ALACLAvAYA P!
s RN [ | 3 [
vk . | 'wif’ S —————— &
R/ ¢3 L Mes 5:‘1”74 ! E_ 1'; gez ¢ 21 g] i
[ T g e + |
_— ! L £3 ,
i o8 >_l_‘ L &4 472 47/
et =4 |
| nf wi :
L Mmalpad) crmligsel 1 ] |
D P Joa  HFCH ,
%21 fo 1 | é’l_l_l_«lj‘_’..__-ﬂ/’ 182
A 2a 151, by ! o] ‘ '
i 2ol L1 e PR | l
1128 LA uR ! [ ‘ -
i ;‘ 2MP3] /q?asaﬁ} 7 il M _ﬁs/rﬂ/{ |
5 i TR =/ |
L ga 5\ V73 s o
2 el e s
| lgs! [Z3 ™ - ;‘,Qf 1 [_z/!?g [
0, ey Lo
L - T T 72 Y| e |
= - T T T e L 2
i 2 14 F‘Q_l 2 |
) o o |
o4, 3o ST 'Zﬂ—l-ﬁé% i
: ' 4a I ‘ Sc |
L LIZS1 AP 30C 7e 0 e '
en P8 (P37 ¢) ZTH | |
. g |
e A L .
ng e -__:é J Sy load, CIDRHIEIENR TEHES O IR LSHIATRROL. ST © TOMOwennen Ji3T-23

% - [MAUEHMe TapaMeTpa NojlMpaeTCs D pacTpolke


http://files.stroyinf.ru/Data2/1/4294812/4294812853.htm

