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Puc, I. Vamepwrexs Heoxmopoxsocrelt yomndt P5-I0 (P5-I0/I)

I. BBEIEHME

I.I. Hacromiee TeXHHYECKOE ONKCAHNE NPEJHASHAYEHC JJIA OSHAKOM-—
JeHUR OGCHYRUBANWETO NEPCOHANSE C KOMINEKTHOCTBO, TEXHWECKAME IAH-
HMMR. OPHMHIMIOM RefCTBUA ¥ KOHCTDYKTHRRWMY OCOGEHHOCTAME HSMEPHTE—~
Jelt ueoyoponHocred mmndt P5-I0 u P5-I0/I, uvenyemux B mancueftmen
"M3MepnTeNs".

I.2. OTaHyuTeNBHON OCOGEHHOCTH MSMepuTess PS-I0 oTHOCHTENBHO
P5-T0/1 spiafeTcA HATNYME ABTOHOMHOTY WCTOMHHKA IHTAHRA— OATADEH KRy~
MYAATOPOB, BHIOJHERHOTO B BHAS CMEHHOTO GNORR M BXOAAUETO B KOMI—
JNeRT TOCTABKY MsMepHTens P5-I0 BMecTe ¢ Kalexzem Jjid S8pPAKKA ARKYMY—
JATOPOB.

I.3. B TeXHWYECKOM ONWCaHWM NPHHATA CAeAyRuWAs CHCTEMA OGOBHA-
YeHKA COCTABHUX YacTeR HaMepHTens M PUSHYECKUX BeMuHMA:

TO — TeXHWYSCKOE ONMCARNE K WKCTDYKUMA NO SKCTLIYATAIMA;

SMB - BASKTPOMATHMTHAN BOJHA;

30T - 3NERTPORHO-NYYEBAA TPyOKa;

4

ITH -~ reHepaTop MATOOCPAZHOTO HAIDAKEHYA;

APY - aBTOMATIMECKAS PEYYNUPOBKA YCUNCHEA;

SVl - sanacHoe MMyWeCTBO ¥ IPMHANJICKHOCTH;

X — pMmysscHeA XAapaKTepHCTMEA;

C - cRopocTs pacpocrpanenns MB B Baxyyme (C = 3.10%w/c);
Y - Roa(dunMeHT YRODOYEHMS BOJHH B Kadee;

p ~ BOJHOBOE CONPOTHMBIEHWE KAlend.

2. HABHAYEMVE
VsmepuTeab HeoXHopomHocTed Jummmft Taua P5-I0 (P5-I0/I) smuserca
YHUBEDPCAIBHEM MANOTAJapUTHRM IPUOOPOM CO CMEHHNME GJONAME THUTAHUA,
odecrieuuBalIVA PadoTY OT CeTH TOCTOAHHOIO TOKA Haumpswemnem or I0 mc
I5 B « cr 22 no 30 B, nepemerrcrc Tcka HampsamerueM (220+22) B ¢ wac-
rorolt 50, 400 T ¥ OT aBTONCMHOFO MCTOYHERA THTAHuS. IIpUOOD Moker
padoTaTs B TOJERHX YCNOBYAX OPH Temmeparype of -30 mc +50 °C u oTHo-
curesbaci BrakEoCTH Xo 98 ¥ mpu Temmeparype mc 35 °C.

Weveprress P5-I0 mpemuasHaveN IJIA NPOBeECHUA CHEHyOUMX criepariit
Ha BOSHYNHHX ¥ KaOeAbHNX JMMHAAX DJERTPONEpENayd ¥ CBASH:

cOHEpYXEHUA NCBDEXISHNA ¥ OnpelNeJeHEA ero xaparrepa (OOpHB, Ko
DOTKOe BamMkanme);

OCHapVHEHA COCPEXOTOYEHHOR HEOBHODOIHOCTY BOJMHOECTO CONPOTHB—
JeRus (ACHMMETDHR B ODOBOLAX, HADYUEHNE ROHTAKTR, BCTABKM, HEOLHO—
PORHOCTE CT DE3ROXC WSMEHEHNA CCHDOTMBICHRA W3OJALMKE M JP.);

CIpEeNelIcHAs PACCTOAEMA X0 TICBDEKTSRAA MM HEOLHOPOLHOCTH.

VsMepHTEJE MOKET OHTE MCITONBSCBAH HE TOJBEO A M3MEPEHAA Ha
NOBPEXTEHHHX NMHUAX, HO ¥ INA KOHTPOJAA COCTOAHMA Kalenelt, Ipordosy—
POBaHHA HEWCIPABHOCTE B HUX, MSMEDEHMA KX IJMHH M CHMMETDEDOBAHAA.

YyBCTBHTENLHCOTS MSMEDETesiA cOecrneduBaeT OPOCMOTD JEHER ¢ 38—
TyxaHueM go 80 mB B mosoce wactor or 3,5 KlW mo 7 Mu.

MwRrvATEHAS NAMHA JUHEH, C KOTCDGH BOSMOKEH [POCMOTD, He Npe-—
BHIAET 5 M, OfHAKO MO®eT OHTH X £y Tp¥ TOHZR i K
HegaIy JuHKE KajauCpoBaHHclt BeTaBKH LuuHCH nopamka 4-5 M ¢ TeM ®e
BOJHOBHM CCHPCTHBIEHUEM,

3. TEXHWECKVE BAHHHE

3.1. LauTeabHCCTh SOHIUDYKUETO MM-
HOyJbC2 HA HArpysEe 75 OM, MKC ..orercccecece.... £ 0,05; 0,1+0,02
1:0,2; 0.3+0,08;
340,6; 10+2; 3046
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3,2, MmwMarsice W3MEpAeNMOe PACCTOAHAE

R0 HEOHHODORHOCTH IpH Koa{dMnEeHTe YRODO-
LR TR TSR O (TR,

3.3. AMIIMTYNR BOHAUDYWUETO MMIYIRCE,

Ha HATDy3Re 75 OM, B, He mcHee:

upH garTeasHOCTH 0,05 0,1 MRC cecevvancess

9_ npy narreasheetd 0,3; I3.3T0; 30 mxc .
OpH JATENEHOCTE JOO MEC weecacecsraceasaas
3.4. NapameTpH MMITYJIBCA KOMIEHCAUNE

Ha Harpysge 75 Om:

AMIUIATYIA EMOYAES8, B, HE MEHES cecveeresss
JUIMTEIEHOCT MMIOYJECA, MRC, HE MEHEE ecee..
3.5, Nleprox caeNoBaHEA RaJACDALAOKHEX

METOR BpEMeHH, MKC:

BOOKEM ..ot oo, . S | | N

3.6. MorpewHoCTs NMEPHORA CJEKOBARMKA

KANRCPEuMOHHNX METOR Bpemeu, %, He 60Jee ......

3.7. ImenasoHH M3MepAeMHX pacCToankE, EM ..

3.8. OcHCBH2H NOTPEWHOCTS KIMEDEHS

PACCTOSHAA, F, HE GOMCE veeeeecvanarensesananes

3.9. HorpemHocTs yeTaHOBRN KoaddEmEeRTa

FRODOUEREA, %, HE GOME oeovevevnsencscacennvene

3.10. YyBCTBATENBHOCTD JCKAMTEAS IpH—

XORAWHX CHETHAZOB, MM/MB, HE MEHCE wvoenuronsones

3.1I. Doxoca UPONYCRAHEA WACTOT YCHAKTeJHd,

M(n, me meHee Setttstecccraccncesrntncasrennnnn-

3.12, Ilep

e JEHEN PTRA BBEPX

E BHES OT HEHTPA DKDAHA, MM, HE MOHGE eveueesees

>I00

5

¥8B

10

10
20
160
640

+0,I

0-0,3
0-T
0-3
0-T0
0-30
0-I00
0-300

0,6
I0

60

3.13. Pasmep padouero y4acTHA pasBeDTHH. MM
3.T4. JMTenBHOCTH PA3BeDPTRA, MEC:T
(@  Ha XManasoHax:
T KM seccecccacsancccssscnesacece
IO T GOOEDEAERE R SRS - - oo
100 Kw .
SO0KKN: oo e ciisimemsesaressavassess
3.I5. BpemA CamMONPOTPERA, MUH «ss..
3.16. IapawmeTpn sapafHoro ycrpoliorsa:
TOR 2aPANB, MA cevecvvcnsenans
HaIpAKeH#e OTKAWYeHEA, B
3.17. Ixrarne DpMOOPOB:
OT CeTH NEPEeMeHHOTO TORA:
HAIPAHERME, B covvecrerasccccones
RACTOTA, IU cocscesansscscccacces
OT CeTH MOCTOSHHOTO TOKA HaIpAke—

HABM, B cevcvvcscscconcnscascccnscnnne
T BCTPOEHHOT'O ABTOHOMHOT'O MCTOYHHERA
(mpucop P5-I0)

3.18. HoTpedagemas MOWHCCTH:
CT ceTE mepeMeHHOTO ToRa 220 B, B-A,
HE OONBE ccveascsasescscnccnsascanccas
OT ceT® mocToREHOro Toma 12,6 B, Br,
HE OONEE cccccececacscasccnscocccscscs
OT CeTH MOCTOMHHOTO TORa 27 B, Br,

HE OOJEE ccvvvovcsscssnsssraccosvcsane

60

300-600
800-1500

50410
29-30

220422; 220411
50; 400

I0-I5; 22-30

35
I5

30

3.19. Tox, moTpebagemnft mpmdopom P5-I0 cr apro-

HOMHOT'O MCTOWHMRA THTEHAA, A, HE COJNOE eceevecey

3.20. Ypoeesb cpadaTHBAHAA CXEMH CHI-

HANM3SIEE ODH paspAfe daTtapeH nprdopa

P5-I0, B secececenasrasoscsnsacssosencnassscaces

3.21. HapatoTea HAa CTEA3, ¥ ceseseee
3.22, T'adapHTHHE pasMepH HPECCPE, MM ce.cee
3.23. Macca, kr, he Conee:
WsMepHTesA ¢ GJAOKOM INTAHAT CP? CETH ..
GAORA ARKYMYJNATOPOB escucsccscasceiens
3.24. Cpcr CayxCH, AeT ....
3,25, TexHmueckul PECYPC, Y evceecse
3.26. Bpema HempepBHOJ paGoTH IpEGOpA:
©T ceTy NEepPEeMEHHOrc M MOCTOSHHOTO
TCRA, Y wvevescesosnsrrevsorevccsoasann

OT ABTOHCMHOIO HCTOYHMEA, T cecescecss

I

10+0,2
2500
160x274x430

9,8
2,8
I0
5000

I6



4. KOMILIEKT TIOCTABEW

4.1I. CocraB usmepuTens P5-I0 (P5-I0/I) npusenex B Tadm. I.

Tatmaa T
Kourae- | Koamie— |
Haumeropaune ©TBO Ha | crBO HA |Ilpumevanue
P5-10 P5-10/1
YrsazoutHi AMER I I
B mem:
I. Vsmepuress EeofHOpCAHOCTER M-
HAft ¢ GIOKOM NHTAHWA OT CEeTH I I
2. EJOR arRKyMyJATODCB I -
3. Bxor BXomHuxX memeft I I
4, OrBepTra I I
5. Duyp maranus ("I2,6 V*) I I 4,850,028
6. HKadens coepuuuTeaniuh (4 m) I I 4.850,0I5
7. Radess npecoeIyHUTENbHH] I I 4.850.016
8. Hadenb mad Bapsaikd aKkKyMyJSTOPOB i - 4,850,017
9. PesseTop moGaBOYHNIE Tio TpeGoBaraD
(24v, 27V i K 3aKATYAKA
I8. Tyoyc 1 I
II. Kopodra I JE
B meit:
gamna CMHIO-55-2 I 3G
yavma CMHIO-55 I I
Beraske niaprue:
BOI-TB 0,25 A 2 2
BOI-IB 0,5 A 2 2
BII-IB 2,0 A 2 2
saxam THna “"Kporommir" 4 4
sawM THna “Kmop* 4 4
" I2. TexmWdecEoe CIECAHFE K MHCTDYR—
1MA 10 SKCIIYaTalmK I I
I3. ®opmyanap I I

5. YCTPOACTBO ¥ PABOTA MSMEPKTEJA M ETO
COCTABHHYX YACTEH

5.1, DipFHUMD MMOFALCHHX K3MepeHdR

TIpUANAT MMITYJBCHRX USMeDEHAY SaKINEaeTcA B TOM, YTC B H3MepAe—
MyD JMEYN TOSENTCH MMIYJBCH HANpANSHUS (SOHIADYOUME WMIYJBCH), KO~
TopHe, PaCcHPOCTPAHAACH IO JIMHAM, YACTEYHO OTDEKAKTCA OT HEONHODOI-—
HOGTEH BOJHOBOTO CONPOTHBAEHNA M BOSBDAWARTCA K MECTY, CTKYN2 OHH

i g?iulpynm VMOYJAEC ¥ OTPAKEHHHE CUTHATH BCCIPOMIBONATCA Ha

skpate T e BpemeHHO! pasBepTKol yydYa. CHTHAAM, OTDRKEHHHE OT HEOL—
HOpOJHCCTEH BOJAHOBOIC CONPOTHBACHER, CYLYT CMEWMEHH MO BDEMEHH OTHO—
CHTEJNBHO BCHIEPYRHET0 MMIYJOa B D2BHCHMOCTE OT DACCTOREMA AC REOL—
ﬁ@m@@q, T. €. BeJW4UHA CMEWEHIs] OTPAReHHOTC CHTHANA OTHCOMTEb—

HO SOHIMDYWUET'O MMIylUbca Ha sxpade AT MPONOPIUMOHANBME PACCTOAHMD HO
HEOTAOPOJHOCTH, ' UaMepeHNa WMITYIBCHHM METOROM OleclednbanT noJydenue
GHCTPOr0 X TOYHOTO pesyUbraTa, OCOOGHHC B TOM ciydae, KOTHA NOBDEXIe-
HHe BMEeeT BEX OGpHBa, KOPOTROTO SAMHKAHWA, CCOOGUERMA NDPOBOKOB B MHO-
TONPOBOMHHEX CHCTEMAX.

HeogHOpOAHCCTE BOJHOBOTO CONPOTHBASGHMA XADAKTEPHSYETCA HODHHA—
UMEHTCM OTPAXeHHI:

N - i
P -iasOfDee, gle.
somg. 2 *P
rme: P - xosddmHeHT oTpamcHEA;
Uou'p. -~ BMIUATYIA OTpameHHOTO HMIYJbCa:
Ugorg, — SMUMATYAR 20HQUDYWETO MMIYIBCE;
2 - CONpCTHBACHKE B MECTe TOBDEXLSHESA;
P - HoMMHAALHCE BOAHOBOE CONDOTHBJEHHE JNMHUA,
~ OrcyrcTBHe CTDEREHHOTO CATHAIZ CBARKETENLCTBYET ¢ TOUHCM COIVIACO-
BAHME JWHAE TIO BOJHOBCMY CCIPOTHRIGHUD. 9
i OTtpaxeHrHl MMITyJIEC MMeeT TY ®e TOJADHCCTH, YTO ¥ DOHTUDYwumit,
IpH YBEJUMYEHHOM COIPCTHBJICHME B MECTe CTDAXEHNA, NOCTHTEA [peXeNbROM
aMIUITY M, PaBHOR aMILIATYAe SOHIEpYMMeTo mmyxsca (nomHoe OTpaxeHue)
1npy oSpHBe; OTDAREHHNE MMIYNbC MEHAST NMOJAPHOCTS [PY YMEHBUEHUA CO—
UPOTHBACHUA JIMHEE, XOCTHTaf NpeNeNsHOM aMIJIATYIM, pABHCH AMIUATYIE MM-
nymsca, IpE RODOTKOM SaMHEAHWH.
MMyascHy#t MeTCH chpefieNieHUA MecTa NOEpewuaenus (ReCmmOPOAHOC—
TY BOJHOBOTC CONDOTHBAEHWA) PEaUMSYeTCA CACEYIGWMMA CIOCOGAMM SOHIM—
POBAHAA:
KODOTREM BHISOEMIYIECOM;
EXMHAYHNM TEpeNaNcM HampAKeHI.
MeTon DOHIEPOBAEEA Kaleid KOPOTREM BMASCHMIYABCOM IPUMEHHETCH,
9



B OCHOBHOM, [Jid HCHCRR 4 CIOPEHEJeHHA MEeCTONOJIOKSHES IOBDEWICHHA K
OTHEeJbEHX KPYNHHX HeOEHOpONHCCTeR.

Iips 2TOM MOJNYYAeTCA NPOMSBOEHAA DACIpEMeNeHHS REOJHOPCAHOCTelH
®alend, T. . OTpaxcH¥e OT HayaNa B KOHNA HEeOJFOPORHCCTH.

SfpeXTHBHOCTD STOrC METOZA PeKC CHAXASTCA NpH HANMIMM B JHMHUE
CJHOWHEX HEeONHOPORHOCTEM — ClAeXywuHX EDYI' 88 EDYTOM RECROJBREX IPO—
TAXEHHHX HEONHOPONHOCTe! BOJHOBOTO CONDOTHRICHHA, IJABHOTO M3MeHeHHS
BOJIHOBOI'0 COUPOTHREJICHAA BAOAb JEEMH ¥ JP.

MeTon soHNZpOBAHMA Kaleld eWHATHHM NePENaloM HaNDAXEHES Jaer
TOJHYK RKepPTERY WBMEeHeHES BOJHOBOTC COUDOTHBJICHHA BIOJL JMHEE. Menoas—
BYA OJHOBDEMEHHO 00a MeTOUA, MOWHC TIONYYHThH dozee TOJHYD HHPOpDMAUH®D
© COCTOSHNM JIMHMM IyTeM CPABHSHMA MMITYJILCHHX XADARTEDHCTHR, NOJYYeH—
HHX DasHaMH MeTOXAMH sompmpoBana (puc. 2)E:

8) BSKOH MIMEREHES BOJHOBOTO CONDOTHBJIEHHA JMHAN JUIRHOA 1.3

B) SOHIMDYWumft CEIHAX - BHEEOWMIyIBC;

¢) SOREMPYNUER CHTHAT — UAHMTHEA Nepenas HANpPAKCHNA; v

4) pMiynECHAA XADARTEDHCTERS JUHWE DY BOHIRDOBAHNN BHIEOMM—

TYAELCOM;
€) MWiIyUbCHAA XADAKTEDHCTUHA JHMHWM NPE SCHIMDOBAHKE eRMHITHHM
TepenamoM HalpAKeHEA.

~/ B W3MepHTeJe MCHONbLIYNTCA 00a MeTOHS SOHIWDOBAHMA MCCielyemoR
JIEHUA ~ SOHIEPOBAHYE BHIEOMMIYALCOM M CTYTEHUATHM KANDANCHMEM. <

PAGCTOAHEE KO MeCTA HEOGHODOIHOCTH (TpaHemcounus, KOPOTKOe 88—
MHRARPE, OOpHB, KaOeJbHAS BCTABKA, IJIABHOE MSMeHEHHE BOJHCBOTO CO—
TPOTEBACHNA ) bIpemeifeTcA BpeveHeM 3aRas[HBAHNA OTpAKEHHCI'O CHTHATA
OTHCCETEJNBHO (JPCHTE SCHUEPYDUEIC CHTHENL.

N} Tps % (i P i sapaHee) CROPOCTH pacIpecTpade—
HEA MMUYNBCA IO JIEHAE ONHOSHAGHC ONDENEeAAeTCR PACCTORHHE.

TOYHOCTH ONpefesicKAs MecTa HEOJHCPONHCCTY IBUCKET OT Y&CTOTHOM
XapaKTePUCTHRA 3aTYXAHUA -USMepAeMOM JuHum, ompenelswyeR cTeness
OTNAKABAHKA {PCHTA CTPAKSHHOIC MMITyAbCS ¥ YMEHLHEHHE €rC 8MIIMTYIH
(cocrasasuge YaCTOTHOTO CNERTDA MMITNbCA DACIHPCCTPAHANTCH C pPas-—
JEYHOY CKOPOCTED ¥, KDOMe TCIO, BHCCROYRCTOTHHE COCTABJAKUKE CIERTDA
BaTYXAWT SHAUKPEJHHO GHCTDee).

-.J NlooTCMy TpH PACHPOCTPAHEHHH NIC JIMHME BHASCHMIYJIBC DACHMDASTCH,
TepezAzlt $POET EMIYIECA CTEHOBATCA IOJOT'MM, BeDIiFHA B NEHTD TAKSCTH
FMI(YJIECA HONOJHEIEJBHC Saua3gHBART.

~ HoGkOJIBEY BSMEDeHEe HA PRpaHe IpACOpa MPOMSBCHMTCA MO HAYANIB-
HO¥ TouKe QPOHTE OYTPUKEHHOIC MMUYJIRCE, HOH WIAETCH JNOHOJHHTONBHAA IO-
TPENHOCTH H3MEDGHIA, ONDefeisead cBO#CTBap NaHHCH JMHEE.

Bemra#ng RaIOMeTDRYECKOT0 BATYXAHMA JLMHAY OHpeNesAeT IpeReNb—

* Poymd ¥ CDWIOWEHAS MOMONenN B KOHUE MSZAHHA,
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HOE COCTOSHWE, HA KOTOPOM UeTKO PASIEIMMH OTDAKEHWA OT WMeCTa NOBPewk-
HeHHA.

Ba CYeT PACHEDESHMA BHISOEMIYNLCR YXYANASTCA PASPEMENNAT CTOCOG-
HOCTH MSMEDHTeNd, KOTOPSR OMpeXelseTcs NLAUTeJBHOCTHI EMEyNhca (fpom-
7a). CTelNeHs DACIHAPEREA MMIYJbca OUPORENACTCA NApAMeTDaME JAHUM.

JP&BPBWBWWD CHOCOOHCCTH MORHO BOCCTAHOBHATE, €CJAHM B MECTe HeONHODOX-

HOCTH CROMTEHOHDOBATH PACHEDEHMEe CTDaEHHEOTO HMIYNECA.

B uaMepuTelNe IPEAYCMOTPEHa KOPPEKRTHAS RIMTEALHOCTH OTDaXeHHOrO
VMOyABCA ¢ TOMOUSH Pery/upoBRE $opMH SORAEDYOWEr0 AMIyALCa
( "KOMIEHC").

Jns Toro, YTOOH OfeJaTh MMIYNECHHE M3MEDEHEA MAKCHMAJBHO OUBEE-
7% 3HEMH, HeOOXONEMA DAPMCOBRA (Wi $oTorpafMpoBaHre) WCPMANBHO Ha—
oannaenolt XAPARTEPHCTEKH {IpY ONPEIEJEHHCM NOJIOWEHEE PYIeR HIHTENb—
HOCTH WMIYNBCA, BHXORHCIO COTPOTMEJEHHS MSMEPWTENd, MacmTade M yoH—
JieHRA) ¥ CCTIOCTARIEHI ee ¢ RapTolt JmHuM.

TaruM 00pasoM OCYWECTBAAETCA UPHBASKA OTpaXeNAMH Ha oKpase K
OpMEeHTEDAM Ha MECTHOCTH, TNODBOJAWUAR UDOMBBONMTH OTCHET HE OT MecTa
HOIKIWIeHAA OpEGOpa, a o7 GaMkaftuedt K MECTY MOBDEICHKA HOCTORHHC
cyuecTeymEeH ReomHopoaHocT# (kadeiwHON BCTABKH, KOHTPOJBHOIO CTOXOR,
TPAHCIODENTH )«

Npw Raswyil SAPMCOBAHAHX WMMIYJNHCHHX XADAKTEDHCTAR JUHAH, OTpa-—
HAOOIX Bce HX HEONHCDORHOCTH, MECTO NOBPEWICHHS ONDERENAETCS YO TO—
ABJIGHUK HOBOTO BCIIECKA.

3EeprAs SJEKTPHYECKHX MMIYNLCOB DACIPOCTPAHASTCH B JMHNAX 0O
ollpeeicHHNM BOJHOBHM KaHANAaM. B ROBRCHATHHHX K20eNAX M CRIOBHX BH-
CCKOBOMBTHHX KaO0eJAX ¢ CTHECIBHEMY OOOJIOUKAME JJIA HANTOR HHAY THIA
OCE, OAB ® 7. H. ¥MMeeTCA TONBKO OXHMH BoJHOBOY mamas “wuna—oSonoura’.
B MHOTCHMIBHHX Ka0eJAX ¥ MHOTOOPOBOMHHX JIMHEAX 4ICJIC BOJHCBHX KaHa-—
ZOB papHO WMCHy i1 (NPOBOXOB). Hampumep, B TDEXHAABHCM CHJOBOM Ka—
dejie MMexTCA TDY BOJHOBHX K2HAJNA:D

ARa Kapana "wina-®eEna” ¥ OfWH RARAA “BOE TDE WMUH-OGOIOTHA".

Ha CAHORCHHHX YYACTKAX SHEPTHA SJEKTPMUECKUX MMIYABCOB 1O OT-
DeJBHHM KAHANAM DACHPOCTDAHAETCA HE3EBECEMO. 3TO OSHAY@eT, 9TO IPH
TONRIWYCHUE FeHepaTopa SOHEEPYNWMX MMIYULCOB IO CXeMe “Muna-mmna“
HAJMYHEA HA RAKOM-TO PACCTORHME EOPOTKOTO SaMHKAHMA BTHX WWi, B OPO—
necce pPACTPOCTPAHEHHA ¥ VMIyABCHHX H8MEDEHUE YUACTEYeT TONBKO ONHH
BOJHOBOR Kanan “wwia-woua”. OCTaabHHe RHAH ¥ OCONOYKA MHOTOWEIBHO—
o Kadenf He YYaCTBYKT B PACHpPCCTDAHEHHYM RMITYIECCE.

4 Eca¥ e MMeeTod KODOTROe JaMHKOHNE ONHON Ms XA HA OCON0UKY,
TO OpH TIOERINYEHER reHepaTopa SOHIMDYREIMX MMOYJILCOB IIC CXeMe "NOB—
DpeRZeHHad WiNa-HelCBpewieHHas ¥mia" B PACHDOCTDAHEHNH EMAYJIBCOR
Y94CTBYDT ¥ TPEXKAMGHOrO Kalesid BCEe TDH BOJHOBHX KRAHENA.

TOWHOCTD MMIMIBCHHX ¥SMepeHAY, B OCHOBHOM, ONpENEJASTCA Hpa—
BAABHHM BHOODOM BeJAYMHH CRODOCTHE PACHPOCTpAHEHMA EMIYyAbCHOTO CHI-

Haja B M3Mmepsemolt smEmE. %



Kawmaa Jumns, wmeiiad OTAMYANe OT ApyTolf lE€PBUYHHE [apaMeTpH
(Tun gEsneRTpUEA, ceyeHue, MATEpVan NpPOBONOB ¥ T, M.) o6JamaeT cBoel
COJCTBEHHO! CKOPOCTEH DACHPOCTDAHEHEA MMITYAbCHOTO CHTHENA. B mame—
pm‘ene oecneven mpamolt HeNCCPeNCTBEHHNH CTCYET DACCTOARUT B €IUNE-
D8X JIEHE C yYeToM CROpOCTY DACPOCTDAHEHAA MMIYJIBOA B JHHUK yepes
RosbbAIMenT yropouerns MB (pyurz "YEOPOUEHUE"). Bemwamsa Koopbe-
UMeNTa YRODOUEHES SIERTPOMATHHTHON BOJHE LA BOJHOBOTO RAmaia onpe-
neasercH no gopuyae c
T T avake

Ime ¢ - CROpOCT: ¢BeTR, pasHas 300

MEC
V -~ CKOpOCTH PACHPOCTPAHEHEA MMIYJIBCA B NAHHOM THIE JIEHEK.

‘) YucrerHne sHAveHws RodbiuImMenTa YHROPOYEHHA A BOJHOBHX HKaHa—
J0B xade.neﬁ ¥ JNEW] Pa3snFYEHX TUICH IPUBERCHH B TACMMGAX 5 7 6 pas—
Xlexa 9.

3MEpEHNA Ha MHOTONIIBHOM KaGexe I MHOIOMDOBOMHOMN BO3EymHOR
JUHIE MOTYY HOCHTB MHOT'OBOJHOBO! xapakrep, T. €. WMMOFMECH OYEYT pac~
TPOCTPAHATHCA MO ABYM X GoJiee BOJHOBHM KaHEJAM. Kawauit Bosmenoit
kaHaj ¥MeeT CBOW MapaMeTpH: CKODOCTH DacHpOCTpaHeHEA (koobdumment
YRODOUeRHA), BOIHOBOE COUPOTHMBAEHNE, Koa{pmmenT (cTereHs) saryxa-
HAA.

TloaTOMy P MMUFABCHHX MSMEDEHUHEX B MHOT'ONPOBOIHHX JIAHAAX HE—
OCXOUMO BRTIOJHATH CJELyWUMe PeROMeHNAINH.

I. HesaBucumo oT BUAA NOBpeRAEREA (KODOTROE DAMHKAHME WIE OG-
DHE O)HoOlt, IBYX win COABWErO YHCHE WWI) CHAEAyeT BRIWYATH M3MEDH~
Tedb nu cxeMe “mura-yuna” (OpoBom-mpoBOm). lipy TOBpeweRun caHol
H3 WAI UpeXyCMaTPMBASTCH CXeMa "HNOBPEXJIeHHAS KA — HENOBPeKIeHHAR
mxa" Ipy m3MepeHUAX Ha BOBNYUHHX JUHWAX BJIEKTPONEpETAYN C TOpH—
"SONTAJBHNM DacToTOKeHMEeN UPOBOXOB MBMEPRTENb CJEIYeT NOAKINYATH TO

cxeiie “cpemHmA HPOBOK ~ KpaRHmit mposox” wix "opemuaft mposom - aeMiA’.

2. CremyeT maderars MONKINYEHNA USMEDHTENN IO CXEME “BCE MM
(nposoga) - odomouxa (vem1z)™, Tak Kxax B sTOM clyyae MMSET MeCTO
He TOJBKO MUHUMAJIBHAS CKOPOCTH DAacHpOCTPAHEHUA, HO ¥ NOBHIEHHOE
BaTYXaHRe BMILINTYIH U USMeHeHWe KPYTH3IHH pOHTE MMIYAbCOB.

Brmouerne mc cxeme "mia-ofomoura” IpelcTaBifeT MHTepeC IIA
BHABJCRNAS NOBDPEKIEHHON WWIH METONOM CDABHETENBHOFO AHALW3A
(n.m. 5.3.7, 9.4).

PasiuyHye CHOCOOH NMOAKINIEHWA BXONHHX mene! USMEDHTENA ¥ Bh—
HOCHOTO GJORA BAOMHHX memel [iA WSMEDEHEA Ha MHi TONDOBONHMX JIHMAX
paccmoTpess B H. 5.3,7.

llpy MMITYABCHHX MBMEDEHMAX Ha JMHHAX C HEUS: ECTHHM RO3HpHOueH—
TOM YRCPOWEHWA, €r0 MOMHO ODHEHTHDOBOYHO BHYHCILTH MO opMyae
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rre & - IMANERTDUMECKAA NDOHULAGMOCTS MSOJNANMM KaOeid,

UM DKONSDMMEHTEJABHO ONPeNENETH IIC MeTONZKE, W3JOREHHOY B paszeJe
9.

B pame ciydaeB Neiecoo6pasAc IJA HOAHOYO HCUQILSOBAHHA BOBMOR—
BocTelt NpRGCDA UMIYABCHYN XADAKTEDHCTUKY CHAMATEH [PY DASHHX EARHHY
npuéope, T. €, NPE DPAasJMIHHX TIOJOKSHAAX IEepexmpuaTenei *TAATIABOMH
(w)*, “BOHI, WM. (PS)", "VCWEHIE", "KOMIEHC. " H CXeMaX momwmo—
YEeHAA.

Tlpy TCcM JaHHNe EMOYABCHHX XADAKTEDUCTHK NONMHN OHTH SauRCH—
DOB&HH Pa3HEABHO ¢ CCOTBETCTEYENMM MacmTasoM.

5.2. HpuHmEn neffcTeEa

B 0CHOBY M3MEpHTeNH NONOWER MMIOYJBCHHY CHOCOS ONpemefeHds pac—
CTOSHEA TO BPEMEHE BANR3INBAHAA CTDaRSHHOTO CHIHANA OTHCCHTEIBEO
TOCAAHROTO. VHIMRAMAR HPCOeCCOB, NPOMCXOIAWMX B JEHEH, OCYUECTRIA—
erca Ha sKpatHe 3IT., OTcueT u3MEpAEMOTO PACCTOAHEA BEJETCA HENOODeI—
CTBEHHC FIO HEAJNe NPENMsMOHHCTO mnoTernzoMerpa “FACCTOAHME".
OCHOPHHME Y3JIaMM CXeMH M3MEDHTENs ABIAWTGH:

sagamnslt reReparop;

T8RTCEHE TeHepaTop;

TEeHepaTOp MUIOOCPASHOT0 HAUDAXeHINT;

CXeMa 32IIEDWKY pasBepTHRY;

YCIIKTENs TODM3CHTANGHOTO OTRICHEHUA;

cXema 3€JeDRKY reReDaTopa BOHIMPYKUEro KMIYUbCR;

TeHepaTop DOHZUDYRNEIO MMIYJIbCa;

BXOJHNE NelH;

YCUIUTEND NPUXOLAUMX CHIHAIOB;

HMHIEEATOD;

cxeMa IPTAHKA G83CBOTO OJOKA;

GNIOR 8RKYMYJISTOPOB;

GJIOK NWTAHHA OT CETY Y SapANHOEe YCTPOMCTBO.

BaaumogelicTBYE y3J0B ICEA3aHO Ha pEc. 3 ¥ 4.

Hanpaxenre ¢ BHXOHS 9AJAWUEr0 I'eHEPATCDA MCCTYIAST Ha BaNycK
TAKTOBOXC YeHEepaTopa ¥ Ha BXOX CXeMy (ODMADOBAHAA HAMGDATMOHHHX
METOK,

WMiTyzibcOM TAKTOBOTO TeHePATOPA SANYCRASTCA T'eHEPATOp MAIooGpas-
HOTO HANDANEHWA, KOTODHA OfHOBDEMEHHO BANyCKAET CXEMH 3a4eDKER pas—
BEPTHY M SOHIUDPYWUETC MMIYUbCR, YeM NOCTHIaeTcA KecTKAfd NDUBAIKA
sa1epxeK BO BDPEMEHH.

~  3afjepiwa DOHEUPYRWETO KMIYABCS OCECHEUABAST BCSMOKEOCTEH HAGTO—
HeHEA P0BTAPYMEerc WMIyikca ha sKpade ST mpw oTcyTCTEBUM BamepmMEM
paspeprrr (B Hauake msmepeHns). 9T Dajepxxa yCTaHABIMBAGTCA PyuRoif
"¥CT. OTCUBTA".
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Cxema sagepuri pasBepTE $OPMMDYeT NANOOGDASHO® HANDAWEHHO
DASBEDTEH C MONEHTS CPARHEHMA BHCOKOCTSOMABHOTO NHMHEMHOTO MMIOOS-
DASHOTO HANDARSHMA C ONOPAHM HENDASHWEM, YPOBEHH EOTODOTO ONpeRe-
JIReTCA CRODOCTEW pacipocrpakenns 3MB B kadese (pywra "YKOPOYEHVE)
¥ DOJCKeHAEM PYIRN yupamRXenus safepwkolt ("PACCTOIHME").

Samepwia pasBePTRR — TNIARHAH, ROAHODOBAHHAS; RATHODOBRA BaKEPH- .

KH HPORSBOINTCH C TONMOWEW BHOOKOCTAGMNLHHX RANMGDBIHORHNX MeTOK
BpoveHH. BaNEPHAHAOS THICOGPASHOS HAUDAMEHHEe DA3BEPTRY C BHXOXR CXe—
MEH SANCPHRN TOBACTCH HA YCWIMTENh TOPMBOHTAILHOT'D OTKICHGHAA.

C BHXOEA yCWIMTeNS TOPE3OHTANBHOTO OTRJAOHEHMS 3AKePKAHHOS MK~
Z000pasfoe HANDAKEHUE DASBEDTKH NOJAGTCH HA TODKSOHTAIBHKE IIACTMHH

Moyasc co CXeMN BANEDKKH SCHEHDYHUOTO HMIyABCA SAIYCRACT I'eHe—
PATOD SOHTEPYNWSTO HMITYIBCA.

SOHAMPYWIHEe EMIYIBCH TIOCTYNRWT B KCCASLYEMYR JWHHD M HA BXOX
E3yepATens (yCHmTeNh, BepTHRANbHHE MAACTHAN SIT).

Ha exox mamepwrenn ("BXOJ-BHXOL") mocTynamr TaEwe OTpaKeHHHE
AMIYNBCH. o

BxozHge nemm IpPOMSBOAAT NEDPBHYHYD 06padoTKY ¥ KOMMyTALHE® It0-
cTynapye mEPOPMELINE O COCTOSHHY Raseis TID¥ DaSVIKYHEX METOAX KSMe—
peksi.

Cxewa maTanus 6830BOTO NPEGODA OGeCHEYMBAET HSMEDHTENs BCeNK
HEOCXOZUMHMMY HAUDAKSHEAMK, B TOM WHCI® M BHCOKOBONBTHEMI, TIpY pado-
Te HEeIOCDOACTBEHH? OT CEeTH NOCTOAHHOTO TOKS.

Ilpn padoTe B TONEBHX KIX SBApHEHHX JCNOBMAX, TP OTCYTCTBHH
BHOIHAX Lerel DOCTOAHHOTO WIX NEDEMSHHOTO TORA K 6a30BOMY GIOKY
TONICOEMEAETCA ONIOR SRRYMyNATODOR.

Ilpu padoTe OT ceTH NEPEMEHHOTO TORA K 6a30BoMy OJNOKYy TONCOemE—
HfeTCH OJIOR NATAHHA OT oeTu (sapamHO® yorpoteTso). 3T0T OJOK Ee-
NO/B3YETCA M ENS 3apaja OaTaped aKKyMyIATODOR.

Orcuer PAGCTOARMA NPOKBBOJUTCH CACAYWUWAM OCDA3OM: B HOZOKEHER
"0" PY4R¥ YUpaBJCHHR SaIeDHEOH passepTer "PACCTOAHUE" soHmMpymumt
FMIYARC C YIOMOWBD PYYRE YODABIEHHA SaNePRiod SOBLEPYNWLETO HMMIYAbCA
"¥CT. OTCYETA" COBMEWASTCE ¢ OTCYSTHOH PHCKOR Ha sKpame 3T,

OrpaxeHHHR wumynnc pyuroft "PACCTOSHIE" coBmemaerca ¢ Tolt me
orcuerHolt puckolt, Ilo WRaZe oTcYeTHOro yerpoicrea pTolt PYYRE, IIPORG—
JOpOBRHHOR B eIFHUNEX IAKHE (i, KM B 3aBHCHMOCTH OT HAYATASOHA Ma-
Meperna), NPOMSBONETCH HeNOCPENOTBEHHHE OTCYeT PAacCTOAHAR.

Hepermwuarenem "IMATASORN ()", IPOMBBONUTCA KOWMMyTANMA KaAHG—
DANMOHHHX METOR K BD X ®. 0B B ONIOKAX usmMepurend. Us—
MeHeHEe MACHTAsa IPOCMATDRBAGMOTO YYACTRS IMHEY OCYWEOTBAAETOS TYMG~
Jepom "JVATIABOHH (rM)".

-y B 38BACHMOCTH OT IEEK m3Mepaemoll JMHMY M ee SATYXAHEA MOKHO
OpOWSBONHTE BHOOD [IHTEALHOCTH 30HAMPYRUETO WMIYABCR, HOCHAAEMOTO
B JHHMD, G NOMOWBL NepeRAKHaTe '301{11 . (.

BenwirHa OTDPaReHHOTO CHI'HAAR, TOCTYNAWUETO M3 JHRHK, yCTAHAB-
sEBaeTcA YAOOHOR ENA MsMepeHMs ¢ MomMowsk pyyew "YCUIEHVE".

5.3. CxeMa SJEKTPHIECKAA NDPHHIMNHAIBHAR
5.3.1. Banawumit regeparop

Sazawual renepaTop NpefHasHaYeH EAA COSHARAA ONUOPHOM YacTOTH
T00 xTt, ucmoxbayemolt Jia samycka TAKTOBOI'O I'eHEpATODA M CXOMEH
opMHpOBaAAA KeMMOPAOUOHRHX MeTOR.

CxeMa 3HamWero IeHEPaTopa COCTOMT M3 OCHWILEIATODHOR GXeM:
aBTOreHepaTopa ¢ KBapleBod cradwiMaaimell sacrors (MCI-I) u xmnuenmoit
cxemst (MCI-2), {opmepyluell EMIYIBCH SaNyCEA TAKTOBOTO I'eHEpATOpA K
xaneOpanmoRHHe MeTk® wactoroR I00 xTu (puc. 5).

B ¥MCXOEHOM COCTOAHME KAWY 3aKpHT. Ha Oasy rparsmcropa MCI-2
€ 9acTH ROHTypa avroreHeparTopa LI, C2 depes muck I u yoropAKWyn
uenoaky C4, R4 mocTynamT NOJMORATENBEHE HMITYJBCH.

C KoJANERTOpa RIXYEBOTO TPAHSHCTODA OTPHUATENBHHE MMIYABCH dac—
rorolt TO0 xT'm samyckawT nepBHR TDUITEp TAKTOBOI'O I'eHEPATODS M Uepes
nenoury C5, R6 mocTymawr Ha cxemy $OpMEDOBARHA METOK.

5.3.2. TarToBHE TeHepaTOp

TaxroBull reHepaTop NpefRASHAdYeH A7 POPMHPOBSHMA KATMOPALMOH—
HHX MSTOH ¥ WMMYXLCOB, BaNYCKAKWX CXeMy T'eHepaTopa NWIOOGpasHOTo
HAIDARCHNAA. "

TarroBul TeHEPATOP COCTOMT K3:

HEeJIRTEeNA;

cxemt (POPMHDPOBAHKA KAJEGDALFOHHHX METOK}

cxevt (OPMHPOBAHAR MMIYALCOB 38MYCHA TEHEPATOPA NWICOCpasSHOrO
HAOpAKEHES. <

Tenureas (puc. 6) COCTONT M3 WECTH TOCIGHOBATENLHO COENAHEHHHX
TPAITepoB, COCPAHANX Ha LeCTW MHTeIDAXNBHRX MMKpocXsMax MC2-MC7. Kaw—
IH# TPETTEp NpefcTaBndeT codolt meimTens Ha XBa; odumdt RosdbuLmeHT
IeleH#s — 64.

BuxogAHe WMHYNbCH TDEITEPOB OPENOTABRIAWT COCOH MMIYABCH HANDA—
MERHMA C NepHONAME ToBTOpeHEA (9acToToll CIEHOBAHKA) COOTBETOTBEHHO:
20, 40, 80, 160, 320, 640 mme (50; 25; I2,5; 6,25; 3,I25; 1,56 wln).

BEXOIHHE HMIyABCH TPETBETO K WecToro TpErrepor (80, 640 Mrc)
nocTynapr Yepes odoctpamume uemw C7, K8 k CIO, RII ma oxeMy opmapo—
BaHMA KMMYZBCOR BaLYCEa.

BHXOpHHE WMAYABCH LIEPBOTO, YeTBEDPTOTO M MECTOTO TPATTEDOB
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(20, 160, 640 mxc) wepes oSocTpauume Uemx C6, R7, €8, R9, CIO, RII
COOTBETCTBEHHO LOCTYTIAWT H2 CXeMy $HOpMUDOBAHWA KANMOPAIMOHHHX METOM.

Cxema QopMapoBanEs KamuCpaUMoHHHX MeToR (puc. 6) npexcTaBiReT
cotolt Kmwdesyn muomHyl cxemy (I2-I5). B SaBMCHUMOCTH OT NONOKEHUA
neperIpuaTeNs AMANas0ReB BI OTKPHBACTCR ONMH K3 NUONOB CXeMH ¥ Ha
THesmo "TH I" MOCTYNawT MMIyAbCM ¢ BHXONA 3SAKKETO TeHEepaTopa
(I0 mxc) wrz ¢ cooTeeTcTEyWNero Tpurrepa (20, I60, 640 Mxc).

B uamepHTene HMeeTCH WeTHDE OCHOBHHX HManasoma Msmepemws: I, 10,
100, 300 wm.

Imanason I ku (IO Mxc) - RAINOpyeTCH ABYMT MeTRAMA (MMIyILCAMY
3alaKleTo I'eRepaTopa ¢ NEepHomoM Noeroperus I0 mxc).

Jwanasor I0 M (100 Mrc) — EamuOpyeTcA DATED MeTRamu (EMEyABCA~
MI CO CXSMH JNEeNHTENA C NePHOKOM NoPTOpeHHA 20 MKc).

" Iuanasos I00 kM (800 Mc) - KanmODYeTCH HATED MeTRamy (o nepHo-
mom 160 mxc).

Iimanason 300 ku (3200 mme) — EaJudpyeTcA DATED MeTKamu (¢ Nepmo-
xom 640 mrc).

Cxema GopMAPOBAHEA MMOYALCOB 3amycka (puc. 7) mpeicramaseT codott
ERyuul MyApTEBEACpATOp, HOPMADYDOEY UMMYABCH BamycKa I'eEepaTopa NE-—
J000pasHoOTO HanpAweHns. Cxema cofpaHa Ha Tpaxsucropax TI, T2 m mHTer—
pansHo# Mukpocxeme MC8 (Tpamsmcroproft cOopke).

Ha Bxox oxemy (Gasy TI) B SEBACEMOCTY OT TOJNOWSHKS TEPERJIYA~
TeJs IuanasoHOB BI mocTynawT samycRaouue MMIYJALCH ¢ HexnTend (¢ le—

~progoM 80 MEG Ha XuanasoHe I KM, ¢ mepHOmoM 640 MEC Ha OCTAJIBHHX
IANagoHax),

HomonuressHNe AMIYALCH G KOLTERTOpA KAWYeBOro rpanswmcropa TI
gepes K29, CI9 mocTynawT Ea BXOX MyasTHBEOpaTopa (6asy mepeoro Tpam-
aucTopa MC8). CodcTBeHHHY nepHox MyJNBTHBECpATOpA, ONpeReifeMull mepe—
wnoyzemumit (BI) emmocrsamyu C2I-C24, Ha nmanasosax I kw w I0 Ku meHsme
TepHoga sSanyckawmmx uMmyabcoB (80 mec, 640 Mxc), & H2 JEanasoHax
I00 mv & 300 KM GoJEMe NEPHORA SANyCKALUEX UMMymbcoB (640 Mkc).

C svXopa SMUTTEpHOrO mopTOpETens (BTOpoR TpadsmcTop MC8) wepes
C27 samycxapilde EMOYJIbCH NOCTYNAWT H2 SamycK I'eHepaTopa Imroolpas—
HOrO HampawueHWA (BXOXN yHpasidio@ero Tpurrepa MCII) ¢ mepHoHOM HOBTO-
pena: d i

80 mxc — Ha jmanasode I ku;

640 mMrc - Ha nuanasore I0 xu;

nopAnka I0 me — Ha muanasore I00 Kw;

nmopanka IS5 me - Ha guanasome 300 k.

5.3.3. TeHepaTop MEI00CPASHOTO HANDAROHRA

TenepaTop MLICOGDABHOTO HaUDAKSHMA TpeAHA3HAYEH EnA (FOpMADOBA—
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HAA JAEefHOTO MENOOGDASHOTO HARDARSHEA, WCUOALSYEMOrO HAA COSHAHHA
JomHeltRof KANRCpOBEHHON BaNepWKK DASBEPTRA M BAKEDWRA SOHAMDYWUETO
EMIIYABCA.

Bror-cxema remepaTopa DEI0OGDASHOrO HANPARSHEA NpENCTABIEHA
HO pMC. 8, & NPHHOMIMANLHAA H2 pHC. 9.

Tpurrep, coCpaEHu} H2 IBYX TpaHSHETOPAX MHTEIDANBHON MERpOCXe-
ma MCII, cxysur mas $opMAPOBAHES HMIyJIBCOB, YNDABIAWUEX Dadorol
RI0YeBOro Kacrafa (MCI3-I).

3anyck TPATTEpa OCYWeCTBIAeTCH wepes Nenouxy C53, HAIT ummyns—
COM TAKTOBOTO I'eHeparopa, YCTAHOBKA B MCXOEHOS GOOTOSHHE MPOMCXOZHMT
uepes II4 cuendanbAHM CHTHANOM CO CXeMH BOSBPATA B MCXONHOE GOGTOA—
H7e.

KmogeBolt Racraxy npe BAA
mycRa cxems ITH,

HKmoueBot rpansucrop MCI3-I B HCXONHOM COCTOSHMM SAKDHT OTDPHIA—
TCABHHM HaODAKeHWeM Ha KOXJAEKTOpe Tpamsumcropa MCIT-2. Kmow pasoMmmyT.
Igoxn HI7 oTrpuT, pesuctcp RIO3 mymTHpyeT BXOX reHeparopa. Nomoxmrexn—
EHEe UMmyJhcH ¢ Buxoma MCII-2 uepes nemouxy C55, R95 oTKpHBART RiIny
MCI3-I, saxpusaa JII7 ¥ OTRINGAR TEM CaMiM BXOJ I'éHepaTopa METoodpas—
HOTO HONPAXGHEA OT TPEITepa. CTadwumTpor II5 cTACHAASHPYET MOMEHT OT-
A¥PEHAA KINYEBOrs TPAHSHCTODA.

B KavecTBe reHepaTops MENOOGpasHOTO HANDAKSHAA HDAMEHEHA CXeMa
uHTerpaTopa Mwinepa, HQSBOJAWNAH NOAYIATE AWHeRHO® DEIOOOPASHOE Ha-
OpAReHZe. YewmTeNs B Oenk olparmolt cBasi cofpad Ha TpamsWerope T7,
SMETTEDERN MOBTOpHETEXE — Ha MCI3-3.

liyrTupymuee Ke#cTBEE BXONHOTO CONPOTHBJIEHER yohmuTeas 17 Ha
sapaAzHoe compotHBaeHMe RIOI ycTpaddeTcs S8 CYeT IpUMEHEHEA O0paTHOHR
ceasy R98. Cradmmuswpywume maomy HI16, AIS-IR0 $EECEDYOT RauaibHOE
Loxoxende padovell TovRM. JmurTepENi MoBTopHTexs MCI3-3 yMeHsEaeT
BHXOXHO® CONDOTHBAEHHEe cXemd (mam co )
¥ COKpamnaeT BpeMA BOCCTAHORIGHEA T'eHepaTOpa.

JnurexbEOCTE NEN006DASHOr0 HANDAXSHRA ONpPeNEAReTCS SAPANHHME
emxocramy €57, C35-C38, C40, CAI. KOMMyTHDYOMHMM C TIOMOWBI NEDERNO—
YATeN? nuana30HOB BI,

P MMITyIBCOB ~ 84—

5.3.4. Cxema BaNepXRR pPasBepTRA

Cxema BafJep®KR DasBepTKM OpefHASHAYeHA IUid (OPMEDOBAHER MEI00G-
DAasHOI'O HANDAKEHHS DASBepPTEH, SANEPXEA KOTOPOTO ONpeNe]AeTCS SaiaH—
HEM YPOBHEM ONODHOI'0 RAUPAKEHNA.

CTPYRTYpHAR cXema SANSpXRE PasBeDTRA mpeicTaBieHa Ha puc. I0.

Cxema cpasHemua (puc. II) cOOpaRa Ha METEeTrpaisHOM MUKDOCXeMe
MCI4-2 (TpamsWMcropHas OGOpEa) ¥ TPaHsmCTope TI4 w mpemcramiser codolt
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mubliepeHnEATEHY® cXelMy, ONEO Niedo RoTopoft ABNfAETCH NOBTOPHTENEM
ONOPHOT'O HANDANSHKA, & BTOPOE MAEYO — YCHANTENeM PAJHOCTHOTO HANDH—
MeHKA: IMNOOCDASHOrO W ONOPHOTO. Ha BXOX McTOROBOTO moBTopmrens TI4
wepes RI38 mocTymaeT omopHoe HaNpAmeHEe ¢ NATYHHA OLIOPHOTO Hanpage—
Hea (MCI2, T6), BexwaMHA ROTOPOTO SAaZReTCHE pyumoRt "PACCTOAHVE" (R83).
Tor ¥CTOROBOTO NOBTCPHTEN JONOIHETOJNBHO CTACWIMSEDOBAH TOROCTAGH-
TUSYDYWIEMM EACKANOM Ha MMRpocXeme MCIG-2.

Ha BrOpolt EXOX cxeww cpammemns (MCI4-2) gepes RIIS, 126 HOCTY-
0aeT HAUDAKeHHE C BHXOMA TeHePaTOpa IMLIo00pasHOIO .HANPAKEHME,.

9TOT RaCEA]T OTIMPAETCA W Ha BHXOAS eT0 IOARISETCH NAIOGGDA3HOE
HallpA%eEHS TOJLKC TOTNA, ROINA BEAHYMHA HANDPAKEHNA, NOCTYHANGETO Ha
Oasy c ITH, craHoBETCA COXBNE BENMUVHH ONOPHOTO HANDAMGHAS B SMAT—
Tepe.

Takum 00pasoM, PETYAHDOBKOY ONOPHOT'O HANDANCHHA MEHAETOS Bedy—
9HAA BAEEDHKN NIIOOCPABHOTO HAUDAXEHMA HA BHXOHNe CXeMd CDABHEHMS.

Sanepiannoe NWIOOCPAIROE HANPAKSHVE YCUIMBAGTCH YCHARTOAEM
TOPE3OHTANBHOrO OTKIOHEHEA, COOpaHHEM Ha TpaHaucropax TIO, TIS, m
HCHONB3YETCE B KAYeCTBS HANDAKEHHA LOPH3CHTAIBHOR paseeprrm OIT.

Ha rpamsucrope TIOgcodpaR mapadasmmii yowmTeas, C SMATTEDA Te—
pea RoEIeHcaTop C67 mOXOWMTENBHOe MECOGDASHOS HANDAWEHHE NOXAETCH
Ha ONHY 3 TOPM3CHTANBHHX mnactud IT. Ha BTOPYN TODPHICHTATBHYM
LAACTEEY TOZAETCE OTPANATENBHOE MEICOCPASHOS HAUDAMEHHE G KOIIERTOpA
Tpanaucropa TIS3.

Hampswenwe ¢ smarrepa TIO nomaeTos Takwe wepes muon IR5 Ha
CXeMy BOBBPaTa B HCXONHOE COCTOAHWE, COSDAHHYW HA TPaHSEGTODAX
MCI4-I u T8. 3ra cxeva (HOPMADYET NOIOKATENLHME MMTYNBCH, sangpapiye
zpaHsycrop MCII-2 ympammsmuero tperTepa (pEc. 9); cxema Samepwk: pas-
BEPTHA BOSBPAWAETCA B MCXOHOE COCTOFHHE.

Hampawxerge ¢ moxnexropa TIO HommeTcH uYepes LENOYRY C6I-RI43 Ha -
cxemy $opMApOBAHNA GIAHREDYWUETO WMMYABCA, TpEeHAZHAYCHAYD AN CMe—
Werra syda SIT 8a mpefenn SKpaHA BO BpEeMA OGDATHOrO XOIB. PasBepTRH.

Cxema colpara Ha TpamsmcTopax TII, TI2, MCI6-I, MCI4-3.

Bo Bpeva QopmMHpoBaRus HENPAKSHES DasBEPTRM TPAHSyCTOp MCI4-3
OTHEDHT WOJOXHTENBHOA "IMIOR" ¢ RoarerTopa TIO % HymeBolt moTemumMan ¢
€T0 KOJIEKTCpA NOXAeTCA Ha CReHKMpywWyw mnactuHy SIT. Dpe srom mys
HadimgaeTcd Ha oKpade JIT.

Ipy ROCTHMEHAK HAUDAXeEHeM B omzrTepe TI0 YyPOBRA OTTHDAHHA HHO-
Ra Ji25 cpadaTHBaeT CXema BOSEDATA B MCXOLHOE COCTOSHME, TPRHSHCTOP
MCII-I yupaBAAWMETO TPHITepa OTKpWBaeTcA. Ha Bxomw MCIG-I  TIT mo-
H2eTCH HyZeBOR HOTOHHMAN, TDAH3ACTODH OTRDHBANTCS. Tparsucrop MCI4--3

CH W HaI] +30 B momaeTcs Ha GIAHKUDYRUYH TNACTHRY
3T, yBonA Ay9Y 3a OpeXesH SEpaHA.

Bpewmennie MEaTDaVMH CXeMH BANOPHKA PA3BEDTRA NpPENCTABNGHH HA
pEc. I2.
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JlaTgex onopHOro Hampaxemms (puc. II) codpal mo cXeme CraduIn3a—
Topa HANDANSHEA Ha WHTETDaNbHOf MAEPOCXEeMe MCI2 (TpamsHcTOpHAS cOOD—
xa) ¥ Tpamsmcrope T6.

BxozuuM HaODAKSHWEM NATYAEA ONOPHOIO HANDARSHEA HBJACTCH HAMPA-—
weHme, CHEMAenoe o memwrexs R70 (R7I, R72, R?3), R74 (R75, R76, R77),
R68, R?8, R80, RSI, RB2, BRINNEHHOTO B Lemb CTACHIE3HPOBAHHOT'0 MCTOY—
pura +I2 B, OT ROTOpOTO MATAETCH ¥ T'eHepaTop MIIO0CpasHOr0 HalDAMeHMA.

Brogaoe HAUpHKEHHE MATYKKA CHAMAOTGH C NBMXKE XWRefHOrO mperm-
aMOHAOTO noTeHmEoMeTpa RS0 “YKOPOYEHME".

BXOXHOE HANpAXCHWe HATYMKA — OUOpHoe HANDAXeHHe EAS 00eCreyeHuEs
POIHOM RAMMCDOBRE YDPOBHA — CHEMAGTCE ¢ NBEKKA NpemEaMONHOro JuHeltEoro
noTeHnEomeTpa K83 "PACCTOHME".

5.3.5. Cxema samepkKH BOHIADYNUErO HMIyABCA

Cxeva BaNePWKK BOEZADYHUCTO MMAyARCA NpENEASHAYOHA JUIA cosia-—
HAA SaNepHKE SOHEAPYHIETO HMIYAbCa OTHOCHTENBHC HAYajNa pasBepTRE ANA
ofecrieueHEA BO3MOKHOCTHM HACJKIEHES SOHNADYMUEr0 MMIYNbCa HA eKpaHe
JUIT mpw OTCYTCTBYM BBREDHVA DasBEPTHH.

CTpyRTypHAA CXeNA BaleDKEZ SORIEDYHIETO RMIyABCA NpefcTaBieHa
Ha puc. 13, NpMHUMIMANBHEA CXeMA Np¥BEeNeHA HA pHo. I4.

Cxewa. cpapEeHEA COCL8Ea Ha EETerpaibHo# oxeme MCIS-I. Hepsult
Eackan aTolt cXeME — yowiMTexs, BTOpOli - SMATTEpPHHI MOBTOpATeXs. Ha
BXOxR ycHnmTena ¢ Buxoga ITH HRomaeTes mmiocodpasHoe HANDHKEHEe, -Ha
BXOJ] SMATTEPHOTO NOBTOPHTEJNA — NOCTOAHHOe HANpAKEHWE ¢ MATYHRA HO—
CTOSHHOTO HANpANeHMS. JATIMR TWOCTOAHHOTO HANDAKSHMA BKIWIAET B ceCd
Henwrens RI24, RI26, muTaewuft oTf CTACKWIMBHDOBAHHOTO HCTOUHMRE +I2 B
(c momomsn crasmmmrpoEs I28) B sMETTepHRE NoBTOpETENs Ha MCII-3,
Cxywanuit IIR COINACOBAHEA CO CXeMOoM CpaBHEHMA.

Kar ToApRO MENOOGP23HOS RAUpAKeHEe HPEPHCHT BEIHYHHY HAUDAXKSHUA,
sagaRHoro noTenmEometpom RIZ6 (pyura “YCT. OTCYETA"), cuTHAX cO cXe-
MH CpABHEHHA NOGTYHAeT Ha BXOJ yCHIMTens-HopMapopaTesd.

Yeummreap-dopmHpoBazers HopMHpYeT MMIYIRC SANYCKs I'eHepaTopa
SOHIEPYMUEro WMIyJNbca. Codpar Ha TpamsMcrcopax T9, MCIS-2.

BHXOIHO! CHTHAN CXeWs OpDABHEHES OTKpHBaeT rpansmeTop T9. Ioso-
KuTexsHuA ummyasc ¢ Rownexropa T9 wepes RII9, C59 nocrymaeT Ha Oasy
KIpeeBoro rpaksweropa MCIS—2. B RoineRTOpe sToro TpaHsmceTopa Gopua-
PYeTes OTpEnATEXBHHY UMMyAbC 3AMYyCKS I'eHEpATOPA SOHAEDYNAETO MMMYABOA.

5.3.6. T'eHepaTOp SORTEDYRWETO nur[y:wxsca

TeHepaTop SOHZMDYWMETO MMIYJNBCA IPegmasHaweH XA HOPMIDOBAHHA
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BOHIMPYRIHX UMMYABCOB HepeRIviacMoft BIRTEJBHOCTH M Hepenapa HAIpA—~
ReRAA.

CTpYRTypHAR cXema l‘eﬂepa'l'opa OpWBeReHa Ha puc. 15, mpmHUUMEAIE-
Hay - Aa pac. I6.

Sanycrapuuil MMIFIEC CO CXOMH BAEPEKX SOHLEDYDIETO HMMYABCA LO-
cTynaer vepes ;EOX 43 ma BX0j MymBTHBRGpATOpA, COGDAHHOTO HA Tpaf—
sucTopax T20, T2I. MymeruerGpaTop fopMapyeT MONONATEABHNA uMMYARC
JIETEIEHOCTER Goee IO0 Mkc B KojleKrope T2I © HOMOMER BpeMA3amARUMX
anemerToB (84, RI76, RI75, CB3 ma Bcex I X, KpoMme J
I ma. Ha 3TOM JMaNasoHe BOSBpAT MyJBTHBRODATOpA B MCXONHOE COCTOS—
HEe OPOMSBONHTCE EMIYJABCOM yupaeikero TpErrepa MCII-I, mocTymanums
uepes mEox J44,

Tozowurexsau#t MepoNAK HAUDAMEHHA ¢ EoIeKTopa T2I mocTynaer
Ha oxemy opMEpOBAHMA, KOTOpad MpefcTamifeT cOGolt KmeueBOR Kocmaxy
HA TpaHsWcrope T22 ¢ fopmupyoumMy LenaMs B Koinerrope: L4, RISI,
C92; L5, RIB2, C93; L6, RI83, C94; L7, RI84, C95; L8, RIBS, C96;

19, RI86, C97; 1IO, RIB7, C98; T23, To4.

QOpMUDYDOHEe Neld KOMMYTHDYOTCH € NOMONBN HepPeRmyaTend Jif—
TeNBHOCTH MMIyABeoB B3-1 (pyura "SOHIL. MMI. (f29)". Ipu stoM, B 3aBH-
CEMOGTX OT NOJOKSHAA IEpeK. 2J14, OFT CH OIMH M3 NMOXOB
II47-J54, noxKmpuaeTCE COOTBETCTBYRUas (JOpMADYUHAA LENCYRA ¥ H2 Ha—
Tpy3ke Tpamsmcropa T22 (coorsercTBeHHo RISI-RISE) fopmupynres mM-—
nyneca fopuu, daesroff K RoJoRonoodpasmolt, mmereassoctsh 0,05; 0,1;
0,3; I; 3; I0; 30 MrC ¥ NPAMOYTONBHHE MMIYALC EIRTEILHOCTEW GoJee
I00 muc, xoTopult mia muanascHoB I RM ¥ 10 KM ABAAETCH ENEHAYHHM ne~
PenaxoM HampAXeHuEA,

Kacramu Ha T23, T24 mepelawT Oepensy HANDAKSHHA ¢ ROLAERTODA
T22 Ha BXON YCHINTEJNH B NOJOKEHUM NeperpMaTens " S 1 ",

Yeunrress cofpaH B4 BHCOROBOJETHOM BHCOROWRCTOTHOM TD@HSHCTODE
T30. Vmrryzbon ¢ BHXORS cXeMH (ODMADOBAREA OTKDHBADT HOPMATBHO BAKDH—
THit Tpansmerop T30, ¢ KoMIERTOpa KOTOPOPO MMAYALCH BANARHOM EINTEHb—
HOCTH M 8MILIXTYER NOCTYNAWT HA COCTABHOR 3MKTTepHWY LOBTODETEAb
I-T3I, T32.

SMETTePHEY NOBTODHTENh 1 CAYXAT AMA COTNACOBAHUA BHXOXHOI'O
CONPOTHBJISERA I'eHepaTopa ¢ BO. COTPOTHRI JMHME, KOTOpOe
ZexdT B OpeAerax 30-500 Om.

Cxema APY mpexnasHadena NAA CTACWIMSAIMH AMILTATYIH SOHEEDYWES-—
ro EMuyasca. Tpamsmerop T35 mpezcraBmadeT cofolt mepeMeHHOE COMPOTHB-—
JeH¥e B Lemn odpaTHOl cRasm yomwmarens T30.

llo Mepe HapaCTAHER AMIIMTYAH 3OHEKADYKWETO UMMyXECE B SMUTTEpe
T32 oTKpHBAWTCH NOCAEKOBATENHHO OFHA 38 NpPYroft Hend cTaCWwITPOHOB
J69 u I71 B uenm smurTepa I35; rostekropuntt Tok T35 pacter, pacTet
RanpAxeEre B aMuTTepe 130, YTO IDUBOAWT R YNEHBUEHHN KOLNEKTOPHOIO
TOKS YCHJATEAR ¥ NpeKPAlleHdN HADACTAHNA AMIUINTYEH SOHEEDYHUETO WM-
nyABCa.
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TarmM o0pasoM, GAarcmaps HelHHeftHo# ofpaTHo#t CBARY, YCHIATEAB
T30 He McRaxaeT $opMy SOHIMDYDIErO MMIYIBCA.

Cxema Roppekuuy $HOpMH OTpanEHHOTO WMNYAHCH NpejHasHauena AnA
fopMAPCRARYA EMMYALCA CHEImatbHolt fopMi, XECTRO HDHBASAHHOIO K
SOHIMDPYWUEMY, C HeJbl KOMISHCAIMA MCHANeHUN 3CHIADYONETO HMMyXbCa
npy NPOXORUEHAN MO JMEWM M BOCCTAHOBJEHHA paspemapielt cnoCoCHOCTH
(prc. I7).

Cxema RODPERRME BKAKMACT B celA:

HOPOT'OBY® CXeMY;

MYABTHBRCPATOR 5

VCRINTEND.

Toporopas cxema (55, T25) mpencraBiger cooff reweparop yAap-
HOT'0 BO3CYyXIeHAR K fopvApyeT WMMYyALC, KeCTKO mpABASAHHHE K cpeBy
SORNEPYHEETO BMIYABCR.

Jlo mpEXoma SanycKanmero (SOHTADYMWEro) MMIFIBCA ¢ KOLIEKTODA
yemmreas T30 rpamsucrop T25 OTRpHT, padouad TOYKA TYHHEJNBHOTO JuO-
ma JI55 naxogurca Ha I-#f mocxoxAmes BeTBM XApakTepHOTHMKA. ToaoweTEAE—
Eylt EvmyABC meperawdaer J55 u Ha 6asy Tpansucropa T25 momaercs vepes
nmmbbepermEpyXuyn nencary C99, RR09 Esa EMOyABCA, ONWH M3 ROTOPHX
(momOWATENsENE) BAKDHBAET TpamsMcTOp, a ETopoR (oTpmmaTenpmuit) oT—
KpHBaeT ero, BosOyx&ag B I2 ymaphue xoietaxms. [xomm J[56, IIS7 mpomyc-
XapT Ha BX0J MyJBTHBEGDATODA, COGpaHHOrO Ha TpaHsmcropax 126, T27,
HOJOXATENFHHE HMIYABC, ¥EGTRO NPMBASAHHHE K SaIHeMy QPCHTY B0HIEDYR-
uero EMIYABRCA.

MyzsTuBnGparop (126, T27) GopMUpYeT HONORETENBHHE MIYABC,
IIETENBHOCTE KOTOPOTD ONpeflefifeTCs BPEMABANARIIME SIEMEHTAMYA cIOI,
R21I8, CIO2. C BHXOIa MyAsTHBECpAaTOpa depes memouky CIO3, R233 momo-
RATENBHHNE SKCIOHEHIMATHHEE FMIYABC, LIETENLHOCTE ROTODOI'O B 2ABHCH—
MOGTH OT YCTAHOBJNOHHOR IIETENBHOOTY SOHJEDYRUEro WMmyisca (MOXOme-
HEEe RepermpuaTens B3-I) KOMMyTHDYeTCE ¢ NOMONBK HUORHOTO IEpeRiwua--
rens I59-I63, N73, II74, TomseTes Ha YOWIRTENb, COOPAHHME Ha TDAHSMC-
Topax T28, T29.

Tlepeuft RACKAR YCHNMTEAR — 3MATTEPHHE HOBTODHTENE. C BHXORA BTO-
POTO EACKAZA YCWIHTENA-KOLIERTOpa T29 - CTPMLATEJNBHHE BRCOOHEHIMANb—
Hull WMIYARG, %6CTKO TPHBA3AHHEA K KOHLY cpesa 3OHNEDYMIETD BMIyJibCa,
No¥aeTCs He BXOX SMUTTEDHOO ROBTODHTENR 2, COCDAHHOTO Ha TPaHBMGTO-
pax T34, T33 g HpefHABHAYEHHOrO IUIA COINACOBAHUA BHXOMA YCHIMTENA
© BOJHOBEM CONDOTHMBIEGHEEM JWKUM. AMIUIATYRA M NIATEABHOCTE STOT'O MM—

*nym,ca PETYAHPYESTCH € TOMOYBN PESHCTODA R244 (pyura "KOMIEHC."),
BRAWYEHHOTO B nemb ofpaTHo@ CRASKH FCANHTENH. &

C pomousw peancropa K225 (pyura "BHX. COIP."), BRIW4EHHOTO B
gens smurrepor T32, T33, MongO HBMEHATH BHXONHOS CONPOTHBJEHEE Ie—
HepaTopa SOHJMPYRUMX MMNyAbcoB (ENS COINacoBAHEA ¢ WaMopASMOR JH~

HEBH).
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I¥arpava BpeMeHHNX COOTHOmWeHER B CXems NpEBeNeHA Ha pme. 18,

K Buxomy remeparopa SOHIUDYHUMX UMMYABCOB IONKINYEHA CXEMA Ba—
WNTH OT NEpeHAUpAXeHAH HA JMHKH, BEMOYAOUAS B GeOR IBEe KINYeBHe GXe—
MH H2 BHCOROBOJBTHHX TpamsucTopax T40, T4I, mopMambHO sanepTHe.

Ilpe HaNPYyMY HANDAKEHWA HA JINHEK uepes muoxs JIST wms T34 (B
SABHCHMOCTE OT NOJADHOCTH HAUDAKSHEA) M COOTBETCTBYKUME YCILTMTENH
TORa Ha TpaHsucTopax T38 mau T39 orxpwmawrcs TPaH3MCTOPH T40 mau
T4I, WyHTHDYS BHXOX TeHepaTopa 3CHAMDYWUETO MMIYABCA. Beck TOK OT mo—
CTOPCHEET0  HANDANGNAA B JHMHME MPOXOIHT 4Yepes ONMH K3 TPEHBUCTOPOB
(T40, T4I) u mpencxpanurens Ipl, Ecam HaNpHESHKe B JIMHHE ROGTHTHET
Topanka I0-I5 B, mpemoxpasmrens Hpl cropmr ¥ muxon TeHepaTOpa OTRIWD-
YHTCH OT JIMHHH.

YPOBeHL HaNDAKOHHA, NpW KOTOPOM CPACATHBAST GXeMa 3AMATH, 3a5a-
eTcs cTadmumTpoRamMy N132, JII28.

5.3.7. Bxomawe nemm

Bxozpue Henmw mpméopa B BHHOCHOM GaOR BXOIHHX yeneit mpemHasHage—
HH ;1A NEPBETHON OOPAGOTRE ¥ KOMMyTAIWE BOHIMDYOUETO M OTDANSHHOIO
UMNYABCOB TIDH NPHMEHEHMHR PASIWYHHX MeTOAOB MSMepeHHR Raseiélt:

CDaBHETENBHOI'O SHAJIMSE;

PASHENBEOrO BIINYEHEA TeHEpATOPA BOHIEDYRUMX MMIYABCOB M YCR—
JmTens (M3MEPEHHA MO CXeMe NEpeXofa SWepINH);

BHUTAHRA (SOHAPDPYOU! MMIYAEC TIOZASTCH B e JVHWH, OFH2 K3
KOTOPHX HCI[DABHA);

ROMIEHCAIMH 3OHIMDYMUETO WMMYJNbCR HA BXONe YCWIMTENIA;

ROMMyTallli BHXOROB (O HECHMMETDHMHOTO HR CHMMETDUMEHEH).

CXema BXOTHNX HeNleft 6asoBoTo mpudopa (puc. I9) cocTomT ¥ nepe—
mnraTens B7-1 w paszema 4 "BXOJ-BHXOH”.

C nomousn nepermovarens B7-I (a, 6) mowso KOMMYTEDOBATE BHXON
TeHeparcpa SOHIMDYMUMX EMIFABGOB {oOuu#) ma Tpw JmHuM (nOJOReHM:
nepermoyatess "OBI.I", "OBI.2", "OB.3") mpu MSMEPaEKAX IO METOLY
CPaBRUTELHOTO 8HANH3A K NPOM3BORMTE PASNEJBHOe BRINYEHHE BHXOJA Te-
HepaTopa 30HKEPYOWETO UMMYABCA M BXONA YCHIRTENA OPHXONAUAX CHTHAIOD
("PASJ. ") Tp¥ WBMEpeHEAX IO CXeMe NepeXONR SHEDIER.

B sToM ciyuae JEHEA NOMKNNYAETCH K IPHCOENHHMTENHHO-
My macemio ("BEL.I", "BX.2", "BX.3", " L *, “VCHIL "). ROTOpHi wepea
COEJMHATENBHHE Radess nomwmeuaeTcs K passeMy "BXOI-~BHXON" ocHOBHOTO
Gaoks mpEGopa. CXeMa BHHOCHOTO GIORA BXOTHHX lenelt coCTOMT ¥3 Tepe—
wnoyaresel B4 — "CHUMMETP, HECHM.", B5 - "BKIL", B6 - "OBl. PA3I.
BNWAT. "5 cHMMeTPHDYIUMX TparchopmaTopor Tpl, Tp2; GAIaHOHOTO TpaH-
cjopmaropa Tp3; Garanceoro comporuerenuma R258 - "EAIARCHP. "; paspe—
mos T - "BHXOA™; WS, W6 - "BXqn I"; W7, WS - "BXOL 2.
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Biok coemunmeTcs ¢ IPEGOPOM C NOMOMBO COEEWHATEJNBHOIO RAGEJH,
OKSHYMBAKNETOCA PasbeMamu (2, {IS.

Ilpu padoTe ¢ GrOKOM BXOIHNX Lenelt MpEGOp MMeeT XBa BXOZA, KO~
TOPHe MOTYT IepeRMOYATECH ¢ CHMMETPUUHHX JWHHE HA HECHMMeTDMYHHE
¢ IOMOMEN NepeRmodaTends B4 - "CHMMETP. HECHM.™

C nomomsk nepermgdaTens B6 — "OBll. PASL." MoryT OHTH NpoM3Beie~
HH M3MEpeHHs:

Ho MeTORY nepexoxa smeprmr ("BXOI I BRINYASTCE Ha BHXOK T'eHe—
paTopa SOHIEDYWUUX UMNYABCOB, a "BXQJ 2" — Ha BXON yCEAATENA HPAXO-
NAUEX CHTHAJOB);

[0 MeTONY BHURTEHAA (K ONHOMY M3 BXOJKOB NONOOEIVHAETCH MCIPAB—
Has wina (Radedas), KO BTODOMY — HeMCIpPARHAA);

BHYITaHAe MPOESBOXMTCE Ha TpaHcPopmarope Tp3;

G MORABAGHEEN BOHAMPYNUET0 MMAYNLCA Ha BXoZe yowanTeas (mpm
BRIYeRHOM BS-"BRIL. " ¢ momowsw noremmomerpa K258 - "BAJIAHCHP. ™).

CxeMH BIIOMEHE MpUGODA MDY PASIMYANX DERVMAX HA BXONE IpHBERe—
HH P IDRJIOKEHEH K HacTosmeMmy TO.

5.3.8. YcwmTe s OPEIONAWMX CETHAJIOB

Yewmrens OpepHasHaueH IAA HEMCRARCHHOTO YCHNEHUS NPUXORAUAX
K3 JMHWYM TIONOXMTENLHHX M OTPHUATENLEHX CHIHAJIOB, YCWIMTENb BHUOJHEH
Ha rpaHsmcTopax T43, T44, MC20, T45, T46, MC22, T47-T52 mo mapbeper
DHansHOM cxese. Brok-cxema mpeficTamieHa Ha puc. 20, SIEeRTPHYeCKad -
Ha pwo. 21.

B saBucEMOCTY OT KOHEDETHOTO BHIA M3MEDEHNA, WavepAeMAH JIIHMA
TOMKIWIAETCA G NOMOUBK IeperiwdaTens B8~ Ro BXOXy YCHIMTENRs Hepe:
OTKpHTHR BXOx Mk gunsTp (CII9, CI20, CI2T - PUABTDH BRBREX HaCTO
RR59, CIS6, CII8 — PuiIBTDH BECOEHX YacTOT).

Bxopmolt mcToroBuE moBTopETeAs (T43, T44) obecmewusaeT corye
BaHze YCAAMTEAA ¢ BXONHHMA LelAME. PeryimpoBKa yCHAeHws OpOMBBO,
€A ¢ momousw pesucropa R6I (pyura "YCWIEHWE"), BEIWMEHHOro B 1
6asH 17 opa T43. Yer JEHAA PASBEPTRH NMPOM3BOUTCA
nowousl pesmeropa RR64 (pyura " | "), BRmMOYeHHOro B uems Gusk /
aucTopa T44.

Tpr racrams ycwmarens (MC20, T45, T46, MC22), oxmauemr -
uaTexsHOM ofpaTHOR CRABEW, O0ECTETUBANT BANAHHMH Koodpurmme 0
Hud. OmurTepHER nmopropwrens (T47, T48) cormacyer Buxox T
KACEaf2 JCEANTENS €O BXONOM BHXONHOTO RACRANA,

laTanMe yCHATesNd NMPOM3BOEHTCA OT ABYX CTACHAMSATO 50,
I85 (+I2 B) m T49, I84 (-I2 B). y .

Buxoguolt mackaxy colpag Ha BHGOROBOJNBTHHX TDAHSHC 51, T52
CHTHANH ¢ KOJIERTODOB ROTOPHX HOCTYLART Ha BEpTHRANL OHANIAE

wiacTEHy SIT. 23
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HoJoca NMPONYCKAHEA YCHIATENA KOPPeKTHpyeTcH daemenramu CI27,

CI29, CI83, CI4I, XII, XI2,

5.8.9. MrgEraTOp

B RaveoTBe WHINKATOpA NpHMeHeHa SJEKTDOHHO-JYYEeBAA TpyoKa

81061,
Cxema WHIUMRATOpA OpWBENeHA HA pHC. 22,

OCHOBRHE NAPAMETDH MHIPKATODPA OPHBEAEEH B Tadl. 2.

Tadauua 2
TlapamerTp | SHaYeHAe

HampaxerAne Hawrazna, B 8,3
Tok Earana, A 0,09
HampsxeHue ycROpSWmero aHoma, B 700
Hampaxerwe mAToro aroma, B 2200
UyBGTBATENBHOCTE CHATHAJNBHNX OTRICHAKUMX

mwiacTHH, wmM/B 1,2
UyBCTBATEABEOCTE BPEMEHHHX OTRIOHAKIMX

WwiacTuH, Mm/B 1,0
Padodee moxme, MM 50x70

Taranue saerTpojior T ocyuecTeageTes ¢ Mexurens ROI-RSS,
BIINYCHHOTO B LeDb OTDHUATEXHHOI'D RampAxeHEs mmEyc 700 B.
TocaeyckopaKiiee RanpAxeHAe NMOJASTCHA C BHmpamaTens +2200 B.

PesucTopom RSI MeHHAeTCA cMemeHWe H& wmoxyxsrope T W, TaxmM
o0pasoM, MeHAeTCS ADKOCTH Pa3sBepTRH Ha skpame IIT.

PesucTop R54 caywaTr Ena $OKyCHPOBEY MsoOpameHMs Ha skpane JT.

PeaucTopn R57-R62 CAYKAT RAA NEPBOHAYANGHOR YCOTAHOBRA HANDPAME-

uu# Ha sxerTpomax JIT.

5.3.10. Buok muramas

BaIoR NET@HAA 0asoBoro GloKa OGECHeYRBAeT IETARUIMA HADAKSHMI~
MZ BCH CXeMy MSMEDATEJH Opu BRINICHHNA €ro B CeTh NOCTOSHHOIO TOKA

T0-I5 B, 22-30 B u BRanwuseT B 0e0x caepyhude yauu (pwe. 23):

CTalHAKIATOD;

mpeodpes0BaTerb RAUPANCENA;

BEOPAMHTEND ¢ AABTDamME;

CXeMy KOHTDOJA OT I€PEpaspais ARKyMyAATODOB.
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Cxeva OGecIedEBAET MpyGOp NOCTOARHEHMH W IEGPEMEHHHNE BaNpAKeHKA—

MK, OpWBENEEHHMA B TallL. 3. B,
Tadmuua 3
AMIUIATYZA MowgocTh,
, B Tox, MA
et i nyabcamy®, B (Br, B-4)
+6 20 0,I5 0,I2
+I2 50 0,I5 0,6
-12 50 0,I5 0,6
+30 20 0,12 0.6
+40 30 0,I5 1,2
-40 25 0,2 1,0
« 460 30 0,2 1,8
-700 0,3 0,25 2,1
+2200 0,03 1,0 0,06
6,3 90 = 0,6

Cradnansarop HANDSXEeHMd COOpaH IO cXeMe TPAASMCTOPHOIO KQMOEHCa—
IEOHHOTO CTACHIE3ATOpA ¢ HENOCTPENCTBEHHHM pelYJMDOBAHWEM Ha Tpar—
amcropax T63-T65 (pre. 24).

B KauecTBe PeryAMpynueroc sieMeRTa& B CXeMe CTaCRIMSa&TOpA MpMe-
HeR cocraBHof TpasamcTop T64, T65, onopmuit amement — AITI.

CTaduIHsMpOBaHHOe HANDAXeHRe NOJAETCA Ha NOXYHPOBONHEKOBHA
npeodpasoBaTeNs, cOCpaBENR Ha Tpamaucropax T6I, T62 no cuMMeTpETHOM
IBYXTAxTHOM cXeMe ¢ ceMoBoaCywmeHHe. $ODMA MMMYABCA OPAMOYTOALHASA,
vgacrora reHepamué ~ 3-5 KM BEMAY pasCpoca NapamMeTpoBR CepRevHMEa
zpaxcopmaropa Tpé.

C TpamcopvaTopa OpeoCpasoBaTens HampaweR®e 6,3 B nogaercs B
nems Hagara SIT; OCTATBHNE HANPAKSHWA BHIODAMIANTCH M QUIBTDYWTCH.

Bumpamurena +6 B, +I2 B, -I2 B, +40 B, -40 B, +60 B codpamu mo
JNBYXIOIYUEPHOLHO) cXeme BHIPAMIEHAA Ha JHOKAX Ii86-193, H96-II00,
JI108.

B uenu Brnpavuresedt mpymeHerw Il-oGpasame RC B IC $wisTpu.

Bunpamurean mraye 700 B m +2200 B codpasiy Ho CXeme YMHOKEHMA
BanpAweHEs Ha muomax JI94, 195 m JIOI - IT07 coOTBETCTBEHHO.

B nene prmpavATexell mpuveHeEH I'-o6pasame RC QuiabTpu.

Cxema KOHTpOJA OT llepepaspsalla AKKyMyJIATOPOB IPEICTABLAST codoﬂ
BBTOHOMAYW CXeMy, COCTOSUYD M3 XLyWero MyasTHBAGparopa T66, T67,
curHaxbEOf Aavnouxy JI2 m noporopolt cxems T68, T69.

Tloporosas oxema NpEACTABNAET GOCCR cxemy opabmeHuA. Ha dasy
Tpamaycropa T68 MojaeTos NOCTORHHOE LOJORATENLHOE HATPAKSHAE, Ompelie=
naemoe cradwmurpodom JI1T4. Ha oasy TpaHsucropa T69 ¢ meamrens
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R340-R342 noggercA HANDANEHWE, YDOBEHB ROTOPOI'0 CHHRAETCH IO Mepe
paspana OarapeH; COOTBETOTBOHHO CEMWAOTCA YDOBEHS HANDANEHKA HA
odijeM BMHTTEpHOM CONpOTHRTeHUH R339. IIDM CHHMEHWH BANDANGHAA Ha Oa-—
Tapee o I0 B (ycramoBka pesucropom R34I) p op T68 orxg

cd. Ilpy 3TOM CHUK26TCH HANDAKEHME Ha 083e TPAHIWCTOPOB T66 W MyALTH—
Eyparop sanycksercd. Jlamma J2, BRINYEHHas B ROMIEXTODHOM wLemw Tpad-
sacropa T67, HaYMHAeT WATATE.

5.3.11. Bxok 8RKyMyZSTOPOB

B0k aRKyMyJATOPOB MpEJCTABIAET cOGOR HBe Garapex EI, B2, coe-~
HUHAEMHEe IOCIeIOBATENBHO MPH SapANe, NApaIeJsEO — TP DACoTe B Ka—
YecTBe HCTOYHHKA MATAHAA. Bexomiolt paszem 25,

Hanpaxenre wa Garapee 10-I5 B, emmooTs GaTapeM 3 A-u. Tpoxon-
WATENBHOCTE PACOTH OT GIORE ARKYMyJNATOPOR KoJeCieTcA B Mpeje’ax
oT I R0 8 4 B BABACHMOCTH OT yCJOBHE Ooxpymawuelt open.

K 6oy rurenzs or cern (SapamHoMy yoTpofeTBY) GNOR aRKyMyIATO-
POB TOARIWYACTCH IPH DOMOWH COSXWHATENBHOrO RAGEJR G PASHEMAMA
23, 1M24.

5.38.12. KJOR MATAHHA OT CeTH ¥ BapamHOe yerpotoTro

Esor mrranmA oT cetn (sapsmHce yerpoficTBO) BRIOIEeT B CeGH
cwioro#t TpaHchopmarop Tp5 ¢ BumpaMMTensMu ¥ GuibTpamuy JI26, CI78;
ITIS-IIT8, CI77; HII9-II22, CI67, CI68 K cradmaAsaTop TOES ¥ HAIpA—
WeHRA Ha TpaHsMeTopax T70-T72 (puc. 25)

ilpr nogrIwIeHRM STOTO GJOKA K 6a30BOMy GIOKY C HOMOMBR pasrems,
li22 "I2,6 V" ofecmeunBaeTes padoTa K3MEDHTENA OT CeTH IepeMeHHOro
roRa 220 B (oomorka 6-7 Tpamchopmarops TpS).

Ilpr nOXKmUYEHAN GAOKS MATAHMA K GJOKY ARKYMyAATODOB OOeCleds—
BAETCA 38DAN AKKYMyZaropos (odmorku 3-5 Tp5).

QyHEIEG SAPAIHOTO YCTPORCTRA TP BapAXe GATADEM ARKYMYJATOPOB
BUIIOJHAST CTACWIRBATOD TOKA ¥ HANDAKSHES, COCpaHEM! IO cXeme TpaH—
SHCTOPHOTO KOMIEHGANMOHHOTO CTACKAHAATODA C HENOCPEeNCTBSHHKM pery-
JMpOBSHWEM Ha TpaEsEcTopax T70-T72.

Bo mpema sapama catapes rpamsucrop T72 sakpwt, Ha Gase Tpam-

. sucTopa T7I NMOOTOAHEOE CTDHIATENBHOE HANDAMEHM:, YOTAHARTEBAEMOE

cradwmrporos (MI23), ofecneuwsamyee MOGTOMHCT 0 ToKa sapama I50 mA
depes compoTuBIcHEA R345, R346.

Tipy noszmom sapane darapex (IS B) oTkpusaeTcs TpaHsucTop T72
(BayanBEas yCTAHOBKA NPOMSBOIATCH PESMGTOPOM R35I). IHpw sToM 3aKpH-
BaeTca Tpansmerop T7I, BuSHBam sanupamwe TpaHsHcropa T70, & CieXoBa-
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TEABHO, ¥ TpeKpalieHAe BapANHOTO TORKA. (Xema IpeBpalaeTcs B CTACWIA—
8aTOp HANPAKEHEA C PETYIVDYRHUM BICMEHTOM~~COCTABHEM TDAH3KCTOPOM
T70, T7I.

5.4. KoHoTpyxuas

VisMeprTENs HeOZHOPOIHOOTel JuHwl COCTOMT M3 $asOBOTO GJOKS,
BHIIOJREHHOTO B BENE BAKOHYEHHOTO NMpréopa, ¥ TpeX NONOAHETENBHHX
OuoroB (GJOHA BXONHNX Hemelt, GJNOKo NMTAHMA, GJOKS AKKYMYJATOPOR),
pacHApAIX eT0 YSRUMOHANLENE ¥ SKCILIYATAUWOHHHE BOSMONHOGTH.

Eazosuft GIOR BHTONHEH B THIOBOM MAJOTQ08PHTHOM KOpIyce.

Kopnyc cocToET K3 JMTHX mepexEelt w sanme# pas, COENMHEHHHX IBYMA
JIITHMA GOKOBHMHM CTHKRAMM. SAK] cA PATENs IeFKOCEH

pepxuel ¥ HiiHel! KDHIKAME, ROTOpHE KDENATCH K CTHKKAM CIELHANHHHMA
BUHTEMA.

JMeRTPOMOHTAK HSMEPHTEJA BHIOJHEH HAa IeYATHHX IAATaX, 38 Hc—
RmcieHseM KpYTHOT2OADHTHHX DJEMEHTOB, DPACIOJNOKEHHHX HA NOLepevHOM
OTeHKe ¥ T'OpMIOHTANLHOM maccy. Ilomepeyras CTeHRA EPENMETCH K GOROBHM
CTAKKAM, T'OPUOHTANLHOE WACCH — K IONepevHOM cTeHKe W KpommTelfHam,
32KDEIVIEHEHM Ha COROBHX CTAXKAX. VA OfecUedeHus ROCTYNA K RAMIOMY
9JIeMEHTY CXEeMH MACCE M OpMKpeIUIeHHaA K HeMy DONEDeYHAH CTEHKA Cle—
XaHH OTRUNHHME Ha mMApHEpexX. C 3ToR e IENED OTRANHHME CHSJAHH HEKO—
TOpMe NeYaTHHe ILIATH.

Jna OTRETNBANUSA WACCH HEOUXOEMMO OTBUETHTE JBA CTONODAUMX
BanTa (pacCHONOKEHHHX GARXe K CTEXHe) Ha KpoHuTe#naX ¥ YeTHpe BHHTA
KpelLteHKa 3efEell CTEMKH WACCH K OTAXKAM.

OTRAHBAHEE WACCH OCYWeCTBAASTCE NOBOPOTOM HA OCHAX, MPOXOMAUUX
Yepes OTBEpOTHA 3 MpOHNTeHAHAX, DAcCHOJOKSHHHX DALOM GO CTONLODSUAME
BEHTAMA.

Clopra MpowsBOOATCH B OCpaTHOM nopAnke. locle COODRE BEHTH
KpeILIeHRA WACCH GTONODHTE KPACKOR.

JKpaH ¢ 37EKTPOHEO-JIydeBol TPYOKOR Kpenures r nepexmmelt mamenx
¥ K JHTOMY KpoHmTeftHy, KOTOpHZ BaKpemlneH Ha OTHXEe MSMepuTend. K
3TOMYy me KpOHNTeftHy W nepenHell pame KpellETCH SKpaH, ¢ PECIOJIOKEHHOM
B HeM mnaTolt ycumuresd.

Ha mepexHo Namejs H3MepUTeNd BHHeCEHH OCHOBHHe OPT'AHH yUpaB—
JleH®sA, KOHTPONA ¥ MENUKAUME, PACTIONOKSHANHe B (YHRIMOHATLHOM SaBACH—
MOCTM, CHaG¥EHHHe COOTBETCTBYWHNVME HARMNACAMM ¥ sHakamu (pc. 26).
Nepemnan mamexs ENS MpeJOXpaHeHWS OT NOBDEKNEHEA NpW TDAHCHOPTEDOBKE
SaKkpHBAaeTCH KDHWKOH.

BTOpPOCTENEHHNE OpraHH YIPaBNEeHAA M MORCOENMHEHMA HAXOIATCH HA
GoroBux mamensx (pwc. 27, 28).

HasraveRse OpTAHOB YUPABJIEHES M KOHTpOJA NpMBEINeHO B pasiene 8.
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C GROKR I B 1R X ROpHycax, Kpe—
naTCs Kk SanHel namead WIMEDHTENH, COeNHEANTCE CO cXeMolt GasoBOrO
Gnora Kadexem ¢ passemom PI2H-I-IST (puc. 29, 30).

CueTqEr HApaGOTRE BpemeHM Twma 3CB-2,5-12,6 HaXoluTcs Ha Saf-
Helt cTeHRe $asOBOTO GJOKA.

Pyura mepeHoca W3MepETeXd MMeeT [-o0pasHym fopMy B KpellETCS K
GOROBHM CTA¥KAM. IIpE padoTe ¢ H3MEpHTEJeM PYYRa CAYXHT NOXCTABKOR,
nosBosABeR yCTAHARINBATE €T'0 B (PMKOMDOBAHHOM NOJOXERHM.

5.5. MaprMpoBaRHe ¥ ILEOMGHDOBAHME

5.5.Y. HaumeHoBamKe M OCOBHAYGHAe H3NMepHTENH "MaMepuTels HeoX-—
HopogHooTelt sumnkt P5-I0" HaHeceHH HA NepemHelt NAEEJX M3MEPETENT;
SABOXCKOZ NOpARROBEE HOMED M TOX BHNYCKS — HA saiHeit Manead.

5.5.2. Iia ofecnedeHuA DPEMORTHHX PAdoT B W3MEPHTENS IPeXyCMOT—
DEER CHSAYWIUHEE MAPKUDOBRH:

&) BA mevaTHHX IIaTax, WACCH, CTEeHKe, JeBolt GTAXRe, MpOHWTSHM-
HAX, NaHeJAX OKROJO KAXNOTO SXEKTPO- K PATMO5JEMOHTS HaHeCeHH MOBH—
UMOMHHE OOOSHAYEHHS B COOTBETCTBMM CO CXeMol 3JeRTpHIecKO¥ NpMHIMIE—
251 5: 0063

6) BHXOUHMHE ¥ KOHTPOABHHE TOYKM HA NEUATHHX IIaTaX KMenT MADRE—
POBKY B GOOTBETCTEHM €O cXemolt saeRTpEYecRolt NMpHHOENRATBHON;

B) HBET MOHTANHHX HPOBONOB YRA3HRAET HA MX QYRKILTOHeJpHOE Ha—
BHAYEHHE:

InA uene#, HAXONAUWAXCH IOJ TIONOKKTEIBHEM NOTEHIMANOM — KpacHHR
oeeT;

Ens nenelt, HaXONAUMXCA HOX OTPHUATENERHM IOTEMITMANOM —- CHHEM
nBeT;

I78 nenefl ¢ EyZeBHM MOTEREIMANOM OTHOCETENBHO KOPIYca HaMepupe—
aA — 4epHHER NBeT;

EMA Neneft NETAHAA NEPEMEHHOTO TOKA ¥ Henelt Eakala SJERTPOBS—
KyYMHHX TpPAGOPOB - KeyThft LBeT;

I BCEX OCTAaNbHNX memed — Oeawdt.

5.5.3. Jina TIOMORDOBAHEA M3MEDHTENH MCHOJAB3YNTCHE THESJA HA 60—
ROBHX CTAWKAX HOX CIENWaXBEHe BMHTH, EpenAlde KDHILKY U3MEDHTENs K
TAOMOEPOBOYHRE URNKA FOX ABYMA BHHTAMH HOKER.

TnoMMpOBaHWe OIOKS NMTAHMA ¥ ONOK2 AKKYMyJATODOB OCYUEGTBIAET-
Cf DOX BHHTH, KPENAWHMe KDHURHE K ROPIYySam GJOROB.

5.5.4. YraanouEu# SUMR NIOMOMDYeTCS HABECHHMH naom0aMy HA HBYX
3anopax.

6. OBIVE YKASAHMA IO SECIUIYATAINM

Huke OpMBONATCHA CBENEHMH, HeOOXONMMHE Nnd NPABKIBHON SRCITyara-
mu {MCHONbSOBARKH, TEXHEIECKOTO odcr:ymam,mpascnopmponaﬂm), a
TaRKe XNA NPOBEPKM ¥ MORNEDKABAHAA K3MEDHATENA B NOCTORHHO! IOTORHOC-
TH K padote.

Ipapwia OOpauieHAA, & TAKKe CONEPHARKe M NpABMIA BHIONHENHA pa-
GoT, OpOBOIHMHX ¢ WaMepuresey (B ToM whCle ¥ G NMPMAALIENHOOTAME),
OXBATHBAKT BEGH NEpEOL ero padoTH.

6.1. YRasan¥d Mo BEOXY Opudopa B SRCILYATAIHK

TipowaBeXiTe PacRORCEPRANEN IMpEGOpa B CJEXyRieM HODAIKe:

M3BJIeKMTe Ga30BHE GIOR M3MEDHTENH W TIPHHAIVIENHOCTH K3 YKIAR0U~
EOT'O AUMEKA;

ocBoSonrTe OasoBHE GNOK OT MONHBTENEROBOT'O MEmKA;

CHYMATE C BIUIOR ¥ DasHeMOB MHypa THTAHMA ¥ Kadesell MOJM3THIEHO-
BHe YeXJH;

mpoWsBeIMTe BHEWHE! OOMOTD MBMEDHTENH, TPHEAWTeRHOcTed ¥ Banac-
HOI'O MMyWecTBa;

HpoBepbTE KOMILIERTHOCTE WSMEDHTEAR B OOOTEBSTCTBAH C BEIOMOCTEHI
TPOMHIIEHHOT'0 KOMILIEKTA.

6.2. [lpasmaa MONRINIEHEA H3MEDHTENA K HCTOMAKEEM OMTAHKA

HamMepETeAs DACCUMTAH Ha NATAREe OT CETH NOCTOAHHOTO TOKA HAIDA-—
wermem o I0 mo IS B m oT 22 mo 30 B; oT ceTH NepeMeHHOTO TOKS Ha-—
npaxermem 220 B+22 B, wacrorot 50, 400 I'm B oT GJOKa BRKYMyIATOPOR.

Tor, mOTpediseMul H3MepETEJeM NPH LHTAHEA OT GeTH NOETOAHEOTO
TORZ W OT GNOK2 AKKyMyJATOpPOB, He mpepumaeT I A.

EMKOCTH 8KKYMyXATOPOB, MCHOJBSYEMHX NAS NATGHAA MSMEPHTEJH,

He meHee 3 A-Y.

Basopult 60K MaMepHTEJA MOZRIWIACTOH:

K ceT¥ nocTosmHOTOo TokKa I0-IS B ¢ NOMOMEN WHYDA NATAHEA, OPO~-
MapKupoparEore "I12,6 V" ¢ TpaBKpOBKOR WMONAPHOCTH;

K ceT¥ mocrodmHoro Toka 22-30 B ¢ momomsw waypa muTaHEa "I2,6 VT
gepes pesmcTop modanounnB (R354), mvexumdl MApKEDOBKY "24 v, 27"
(nodaBounnit pesMcTop MoCTARNIAGTCH L0 TPECOBAHRK BARASYURA) 3

F R CeTH nepemenEoro ToXa 220B+22 B, wacroro#t 50, 400 I'm ¢ mo-
NMOWEK MHypa ONOKa TETeHEA OT CeTH, NPOMADREDOBAHHOTO "220 v, 50 Hz,
400 Hg" (Gasopuft GNOR COEXHHAETCH ¢ GIOKOM TMETAHEA ¢ TOMOMBN PasShe-
Ma "12,6-V"); 2
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E GNO0Ey ARRyMyAATOPOR (4BTOHOMEOE DHTAHWe) ¢ ROMOUBY PasheMa
12,6 V',

llepeX mojadefl THMTaWNETO RAUpAREHMS YOenWTech B MPABEIEHOCTH
TMONKIOIEHIR G230BOTO GJOKS K OOOTBETCTBYWHEMY MCTOYHHKY IATSHRH.

V3MepETENs MOXeT IMETATECA OT JIDOHX BRHOCHHX XEMIYCCKEX MCTO9—
HEROP TORA. oOfecrneumBamnuux RampAzerne oT I0 mo IS B max or 22 go
30 B » Tor paspana He MeHee I A.

lomrindenne MsMEpHTENR K YKABAHHEM MCTOYHHMKAM OPOMIBOXRATCE
maypoM "I2,6 V" (mwmx maypom "I2,6 V" ¢ XOOEBOYHHM pesMcTopoM "24 v,
27 v

BH/MAHVE! B ROMIIEKT HNOCTABKE BXONET GJOK ARKyMYJATOPOR C
paspaweHHO! aRKyMynATOpHO# Garapeeff. Bo M3Cemarme BHXOHA ee M3 CTpoA
SanpeyaeTCy NOEKIGYATh OCHOBHOM ClioR K GJNOEY aRKyMyJATOpOB Oes Ipef~
BapHTEARHOTO 3apAma Oaraped. NOPAIOR 3apANa AKKYMyJIATOPHOR OaTapen
npesenen B paagede 8. (u. 8.4 T0).

7. YHABAMVA MEP BES0IACHOCTH
m

Iipudop cooTmeTeTByeT I RIaccy L0 SJIERTPOOE3CMACHOCTH.

Boe M3MEPeH¥A TMPOUIBORATCH HA OTHEMOYEHHOM ¢ OfemX CTOPOH JIIHMH.
Bo H3lexaHVe BHXOMNR HSMEDMTENS W3 CTPOA HEOCXOMUMO UDEABAPHTENBHO
PASPANAETL JEMHEO, SAMKHYB XAIH MeXLy coColt ¥ Ha BeMIAHy® NHHY.

Bo Bpema IPOBENEBHA HpOPWIRKTUIECKAX W PEeMOHTHHX pasoT HeOGXO-—
JmMO cOCIMBNATE MepH MPENCCTOPORHOCTH. B M3MepHTENe HMEKTCE MCTQUHY-—
K¥ BHCOROI'0 Hanmpawenwma mumyc 700 B, +2200 B;~ 220 B. llosToMy uepexn
HayanoM PadoTH HeOOXOMUMO MBYIHTE PACHOJOXeHHMe 3AGMEHTOB, HAXOGANMI—
CA TOXK BHCOKAM HAaNpAXeHweM. BOJE3E BHCOKOBOJBTHOT'O GJORA NHTOTO &HO-
Ia 97T uMewrca ckBoiH “Af ", NpeXynpexgamige 06 OUNACHOCTH.

Tepen BRMOYEHKEM WBMEPHTENA HeOCXONMMO 3A3eMIATH B83FM 3aldT-
HOTO 3a3eMIeHEA Ha GIoXe muTakms, ofosmavermuit cumsozom " @ .

Haftky ¥ MOHTAR B CXeMe HDOMSBOZAMTH TOJBRC HOCHE OTCOSNMEEHAA
wSMepHTENs OT CeTH, & OTCOSHMHEHME BANMMA SAKUTHOTO 3a36MIEHMA NPOMIBO—
EATH NOCJE OTHIOIeHEA NPEOODPA OT CETH.

8. IOETOTOBKA E PABOTE
8.I. PacmoJyoweHFe U HasHAYeHHe C[pr'aHOB YUDABICHAA

Oprauu yUPaBIeHEH, MOXGCOENUHEHRN ¥ KOHTDOJA OCHOBHOTO GIOKA
pasuenieRH Ha IepelEelt K GOKOBHX mamejax (pHc. 26, 27, 28).
8.1.1. HasHadeHue OPTaHOB yIpaBileHW:A Ga30BOro GIORA MpHBEZEHO
a Tadx. 4. ;’
30

Tadmma 4

OdosuaveHne OPraHOB
yupaBieHuA

Hasravenye opraxos
yTpaBieHus

lepe,

1. Pyaxa "YCWTEHVE"
2, Pysra "BHX. COIP.”

(4]

., PygHa "SOHL. VMI. (fa9)"

4. Pyara u Tymozep " -
30HH (km)”
5. Pyura "YKOPOUEHVE"

o

. Pyaxa "PACCTOSHIE"

7. Pyara "YCT. OTCHETA"

w

. Pyura "KOMIEHC. "

9. Pyuga " ‘)é\' L
I10. Pyura " "
I1. Pyura " "

I2. Tymonep "IMTAHUE"
I8. CurxancHas JaMIOYKA

naneqab

YoTanoBKa YYBCTBHTEIBHOCTY HHIMKATODS
CorsacoBaHMe BHXOIHOTO CONDOTHBIESHEA
TeHepaTopa € BOJHOBHM CONPOTHBJIEHEEM
JTAHER

BeOOP IIMTENBHOGTH SOHIVMDYOUETO AM-
nyxeca

BuGop mManasoHa WsMepeHNA DACCTOSHNA

Ycranoera wxoofipmiMmenTa yrRopoueHMT HC—
THTyeMOTO kadens

Usmepenue pacCTORHAA N0 HEONHOPOMHOC-
TH (NOBpEKUEHHA) |

YeranoBra Havala OTCYETA DACCTOAHEA
(coBMetjeRKe SOHEEPYMETO MMIYILCA G
oTcYeTROR puckoft)

KoppeRTEpOBEa PODMH OTDAREHHOTO MM~
nyabca (ROMNERCALVHS HOKAWCHAA SOHTH—
PYBWETo MMIyABCA)

YoTagoBRa APKOGTH Jyus MHIMKATODA
YeranoBra QOKyCHDOBRE Jiyya MHEEAKATOpA
HepeMemenye JIAHAX DASBEPTRH MO BEPTH—
KANH Ha 9KDaHe MHIMKATOpa

BrmoueRde DTHTRGUETO RANDANSHAA
KoHTpoA® HAUDAKEHMA HA AKKyMyJITOD~
HOR GaTapee, CRTHRIMSAIMA BRINICHUA
UHTAHEA

Jlepaa GoROBaf UaHENb

14, Paszem "BXOI-BHXON"

IS, Pyura "OBL.-PA3L"
16. Pyura "GWIBTP"

“ l 4

Buxofi TeHEPATCPA SOHAUPYWHHEX WM-
nyxeceB. [logcoemwnenne COeRMHHTENE-
HOro Radens

KomMyTaipa pewuma Ha3MepeHUA
KoppeRTEDOBKA NOAOCH HPOMYCEARAA
YCRIKTENA ODY NOBHWEHHOM yPOBHE HOMSX
Ha JOLHUM
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Tipoxoaxerye Tadl. 4

HasHaTeHHe OpTEHOB
ynpaBJieRus

(O6o3HadeHHe OPraHoB
yIpaBreHuA

17. Tipemoxparurens "0,25 A" RauuTa OT NepeHANpAKeHHE HA AMHWA
18. BuBemewHse DO LML peay— KanuGpOBKa WKAZE "PACCTOAHUE"
cropw " W " Ha Jepoit

CTAKKE
I9. BuBemeHEHM! DOX WIHMI pe- Havanphas BEPTHHANBHAS YCTAHOBKA J¥-
BUCTOD "’ [~ H¥M PASBEPTKH Ha SKpeHe WHIAKKATOpA
(npowsBoANTCA Repel HAYANOM K3Mepe-—
HuA)

IlpaBas_CoRoBAA NaHelhb

Saumra mpROCpS MO NKHTAHHD

BuxoX cXemH KATHGDANMOHHHX METOX XA
ROHTPOAA, EANMCPOBRH IHWANASOHOB M3—
MepEHEH

22, Knmemma " L " Kopuyc

20. Tpexoxpanurexs "2 A"
21. Thesmo "W £ 7

8.1.2. Bror nNTAHRA HMeeT CAeIyKie OpPIaHH TNORCOSNHHEHHA H
xouTpona (pmc. 29):

npexoxpaiuTess "0,5 A" — EnS SAWATH GNORa TNTAHWA NPV BRJAKHYE—
mum ero B ceTh 220 B, 50, 400 Tnm;

CHTHANEEYW JAMIOVKY — ENA WHAMKAI BKTRGeRHT GloKa;

passen ("12,6 V") - miA HONRmpYEHNA ONOKS THMTAHNA K GaBoBoNy
Ga0Ky waMepHTens M GNOEY aKKyMyJAATOPOR OpW 3apAle;

TymGrep "CETB” — mna BRINIEHHA MATAHAA]

myp "220 V, 50 Hz, 400 Hz" - mar momws GIoRa
& ceTe 220 B, 50, 400 Tm;

rnemty @ -

8.1.3. BIOR AXKyMyAATOPOB MMeeT paspem-"I2,6v" XA RoiHmie-
Hus GAOKA AKEYMYAATOPOB R OasOBOMy GJOEY npudopa IpW B3apARe (prc.
30).

8.1.4. BIOR BXOMHHX Lelledl MMeeT CIELYKUWM® OpraHH YNpABNEHWA M
npucoemuerns (pre. 3I):

susons "BXOI IV, "BXOI 2" — En8 NOACOAMHEUW: MaMEpAeMEX p e

passem "BHXOI" - A1A NOXCOEKUHEHWA K Pasbeny *BXOI-BHXOI" Gaso-
BOTO OlORA;
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Tyménep "BKI."” - Ia BRINYEHHS CHMMETPHpYWUEro TpaxcdopvaTopa
np¥ pacoTe B pexyMe NOKABIEHE! SOHZEDYRMEIO MMIYIBCA;

pyuky "BAJAHCUP." - mia TouHoft yOTAHOBRM GanaHca B pewnMe Io—
EABCHNA BOHIUPYHUET'O MMIYABCA;

rymdiep "CUMMETP. HECUM." — miA nepeKnodeRMA BXONA HM3MEpHTesNd
B SaBICHMOCTH OT TRIA M3MepAeMod JIMHMM: pHUHOR , TpRY—
uok;

pyury "CEll. PASI. BHUMT." — mia DNEPEeRANYEHAS Wil MSMEPAEMEIX Ji—
gufi Ha BXOKe OpEGOpa OpW PasJBYHEX CIOGOGAX MSMepeHud.

8.2. TlogroToRka 6a30BOr0 CJAORKA HSMEPATENAd K BRIKICHUIO

8.2.1. IpcnapepyTe BHEWHMY OCMOTD OJOKA ¥ yOemETech B OTCYTCT-
U7 MeXAHUGECKX NOBpEeKIEEMH M HeHcHpaBHOCTeH.

8.2.2. YoTaroBmTe 0asoBHE GiOK M3MepHTeAdA B YHOOHOe LR pPadoTH
ToJIOHEHNE .,

8.2.3. YoraHoBHTE OpTaHs YNPAaBJIeHAA B MCXONHOE NOJO®EHMe:

"YCUIFHNE" — B KpaliHee JieBoe NOJOKEHME;

"PACCTOSHUE" - "O";

"YCT. OTCUETA" — 2 xpaiiHee Jeroe;

"[IMTAHWE" - B HuKHee ToJOkeHMe (BHIJINYEHO).

8.2.4. Hoprnwarre K pasweMy "BXOI-BHXOL" coexvuuTenbHHit Ka—
Geas.

8.2.5, Homxnpunre K pazpeMy "I2,6 V" Oasomoro Gnoka:

mHyp maTaAns "12,6 V" mpr DETAHMM OT OeTH NOGTOAHHOI'O TOKS
12,6 B (¢ mofasoudHM pesHcTopoM "24 V, 27 V" npy IMTAHMM OT CETH
22-30 B);

passem 12,6 V" daora mmTaHEA np¥ padoTe OT CeTH NEPEMERHOI'O
ToRa 220 B, 50 T'm, 400 T'm;

passem "12,6 V" GIOKA ARKYMyJATOPOB NDH padoTe OT GJOKA AKKy—
MYIATOPOR. =

8.3. BrilyeHue HsMepHTENd M TPOBEpRA Ha DYHRUMOHMPOBAHAS

8.3.1. Mepex BRIWIEHAECM M3MEDHTENS OCA32TENBHO YCTAHOBATE Pyd—
Ky " -3,'.(- " (ynpaBaeEme APKOCTEW Jy4a) B KpalHee JeBoe IOJOKEHMe.

8.3.2. loprmanTe ¢ NOMOWBKN COOTBETCTBYNMEro Kalead U3Mepy—
Teny, K BHewHell ceTw. Bwiwunre Tymoaep “CETH" Ha CioKe nuTaHmA, ec—
I TATARMEe TPOM3BOZATCH OT OETY IEpeMeHHOro ToKa HampameHuem 220 B,
nocne PRAKYEHuA Tymoaepa "CETH" Ha CJOKe UHTEHMA MOJKHA 3aTOpeThCA
CHIHaJbHAA JIaMIIouKa.

Branunre TyMGaep TVTAHUE" Ha DepemHeit mameau waMepRTeNd, UpH
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9TOM HOJNMHA SATOPETHCA CUTHATBHAA JAMIOYKA Ha MepesHed mamesd. Cur—
HanbHas Jamiouka "IMTAHIE" ma nepemuell niaHeqy WsMepuTeJs ABARSTCH
OIHOBPEMEHHO HHEUKATOPOM BEJFUNHH NATAOKETO HANPARSHAA OCHOBHOTO GJO-
ka, Ecay BerwusRa HMTALWETO HANDANSHWA OCHOBHOIG ONOKa GYKST HAXO—
JMTHCA B npexenax 10,2 mo 9,8 B uaM MeHee, TO CHTHANBHAS JAMIOYKAE
OyReT Murarb. MirayWe CUTHaNBHOR JAMNOVKN IPM NUTAHAM M3MEDHTENH OT
GJIOKA ARKYMyJATOPOB CUTHANMIMDYST O TOM, YTO ARKYMYJIATODHHe GaTapel
DpaspaskeHH. B 9TOM ciyiae HeMELNCHHO IDEMPATHTE DPACOTY OT GIOKA AKKY—
MYZATOPOB M TIPOMBBeXMTE eTo sapamky (um. 8.4).

8.3.3. Orperympylire pyuramy " Y ", " ® - " ‘ " ( npu neoG-
XomaMocTH TioTeHIpmomeTpoM " | K ") spKocTh, (OKYCHDOBKY M TOJOREHKE
#yia Ha dKpade 3MT. Inapao Bpamaitve pyuky "YCT. OTCUETA" Bopamo, mo-
Ka H4 DKpaHe MOABMTCA SOHIEDYOUMY MMIYAGC.

8.4.° YkasamER mo ROHTDOMN HAUDAXSHEA Ha 0arapee aRKYMyJIATODOB
B 1polecce SKCIIYATHIRZ M €€ 38DANA.

FEenu cMrHANbEAA JIAMIOYEE He UepelHell NaHeiu MSMepUMTBIA MUTAeT,
TO padoTa OT CJOEA aKKyMyJATODOR He NONyCR4SeTCH, B 3TOM oayyae He—
00X0IIMO NMPOK3BECTH BaPAN arRKyMyJiaTopHok daTapex.

3apal aRRyMynaTopHO# daraped NpOM3BONUTCA B CHELYDUESM MOPAAKe:

nomIyETe pasteM "I2,6 V" diora nETeHEA K passemy "I2,6 T
GJIOKA AKKYMyAATOPOB C TOMOWEK Kadesad NAA BapANs ARKyMyIATOpOsB;

TONKMOIETe MEYp mMTaHuA "220 V, 50 Ha, 400 Hz" Gjoxa marasus
K ceT¥ mepemerEoro Tora 220 B, 50, 400 I'u;

srmounrte Tymoaep "CETH" Ha OJoKe NUTAHEA.

IMTesbHOCTh HOJHOTC 8a8pana 15 4, 38pAX NpeKpalasTCH aBTOMA—
TUYECKH.

TpovasemuTe KOHTPOXL HANDAXSHAA Ha GJNOKe aRKYMyAATODOB; A
270r0 CJOR AKKYMyJATOPOB NOACOSIMHMTE K Ga30BOMy OJNOKy (passemy
"12,6 V"), Tipy 9TOM NONKHA B8TOPETHCH CUTHANBHAS JAMIOVKA HA Tepel-
ueft naHesm Gasoboro Gioka.

Bpema HenmpepHBHOR paoTH MSMepUTENd OT CJOKA SKKYMIATOPOB NO—
e FOJHOTO DBpRiA daTaped He MeEee 1 Y.

9. MOPSIOK PABOTH
9.1. HoxroToBRA K FMpOBENEHMN MSMEpeHmE

9.1.1. VaMepeHKd HA JWHHAX, KA0e)AX IPOM3BONATCA B CJELYXUUX
cayyanx: 5

TOBPERNEHAS JMHWE WIX Kadest, BHDaxawlleecd B YXYNUEHAH CBASM,
B IOJHOM 6€ NPONANaHME, B OTCYTCTBEH HAUDAXCHUR, NEPEJABAEMOTO MO
IVHMR B Te Ee;
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0PV NPOBEAEHNY IPOPUIAKTHICCKAX padoT Ha JMHAAX M Kadesax.

S.1.2. BHUMAHME! ismepurens mMeeT OTKDHTHE BXOX M TOITOMY
HEHONYCTHMO IONANAHEE HA BXOX BHEUWHET'O HAMpAKCHUA.

Tlpm coyualtHoM MONANAHMWM HA BXOX WBMEDUTEJNA BHEUHETO HANDARSHMS
cpadoTaeT CXeMa BAWATH OT NEpeHANPARSHAH M CTOPWT IPENOXDAHETENH
"0,25 A" Ba zepolt maHens. B aTom ciyuae Ba skpane DT dymer OTCYTCT-
BOBaTh OTPARSHHHZ OT HEOAMODOHHOCTY HMIYJNLC.

Bo #30emanFe aBapuiiHOIC COCTCAHMA H3MEpWTEJH BCe MSMEpEeHMA He—
OGXOEEMO MPOMSBOMMTE H& OTRINIEHHOH ¢ of0emX CTOPOH B DaspaxeHHOR
JEHEE. o

Ilipu paGoTe c M3MepHTENEM HA Ka0eJAX, NPUIETanyuX BOIASY HPYTUX
radenell, KOTCDH® RaXONATCA NOX HANDAXKCHMEM, M €CJM HE KCIINYEHA
BO3MOKHOCTH TIOIALAHAR B JIEHKO HATDAXCHUA, WSMEPMTONb CAEIYeT HOLKIN-
YATH K JPHEM YEpe3 DRBACAETENbHEE KOHNEHCATOD eMKOCTEM $5-TI0 mkd M
TIPOCUBHEM HEOPARGHHEM, NMPEBOCXOIAUMM BOSMOKHOE HANDHAXCHHE B JIWHWM.

9.1.3. Jlo BRINYEHEA B CETh HEOGXONAMO YOSLHTHCH B NMPABMIBHOCTH
TOAXTOYEHUA G230BCT0 GOKA K COOTBETCTEYWUEMY MCTOUHNKY FATAMEro
HAPAKORRA.

9.1.4. YcraHoBWTE PyIRE yUpaBieHHA Ha nepeirelt u Sokopoft nmeHe—
JEX B CHACHYIUME TOJCWSHKA:

"YCIIEH/E" — wpaliiee JeBoe;

"PACCTOSHME" -~ “0";

"¥CT. OTCYETA" - Epafinee ZeBoe;

"KOMIISHC. " - wpalinee neBoe;

"OUWIBTP" - " > ",

9.1.5. Rasemmnre Mamepurexs (kievmmy " @ " Gioka WHTAEMZ), MOm-
RINYETe EAdesb MATAHWs K IMramye#t ceTM; mwimdmre Tymdaep "TIMTAHVE";
fIpE 9TOM 3aTOpPASTCA, CArHANBHAA JaMnoyke, u uepes 0,5 - 2 Mzn Ha
3kpage 31T NOABAAETCA JMEAA PA3BEPTRA.

9.1.6. Pywrawu "¢ ", "@® ", " , " oTperymupy#rTe APKOCTE,
(PORYCHPOBKY B HOJNOWEH#e Jyya Ha oKpame 3IIT. lolowerwe JIMHHE PasBEpT-
RA Jiyya JOJXHO OHTH HA CEpej#He SKpaHa TPYORM.

9.1.7. K paswvemy "BXOI-BHXOI" Ha semcl namemw K3MepHTeJA NOX-
RIDYMTE OOCHVHETENHERR Kadesb; K PasbheMy COSIMHATEXBHOrO Kadeis —
YPUCOSARHATEABHHA RaCeAs BIK GIOK BXONEHX Ueme#t (nm.m. 9,4.1 u
9.4.2 T0).

9.2. TlonroToBRA M3MEpHTENd K USMSDEHRAM HA JARHOM THIE Kaders

9.2.1. B aapucAMOCTYM OT AJWEH M3MeDAEMNX JEER} padoTa MPOU3BO-
JMTCH HA ONAOM WS CJGHyMOMX AWANASOHOB W3MSDEHUH, BHOHDSEMHX Mepe—
RmpuaTeneM X Tymoxepou "JMATIABOHE (ru)": 0,3 muw; I mm; 3 EM; IO EM;
30 xv; 100 m; 90 mu; 300 m.
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PesyasTaT W3MepeHEA DPAcCTOAHUA CyHeT Codee TOYHHM, €CJM OTCUeT
TPOMSBOZHTCA B KOHNE AMANA30HE H3MEPEHMA.

9.2.2. YcramoBure pyuky "S0HI. MMI. ()" B mosoxenus:

"0,05; 0,1; 0,3; v " (mpu namxe msmepsemoft ywmzm ;o I0 Em);

"0,1; 0,3; I; 3" (npy mmwme wsmepsemolt summw mo 30 Em);

"1; 3; I0; 30" (mpw mumHe msMepsemol ymrEm mo 300 k).

Dpuveyanwe. lpe MSMEpEHMAX HA HEKOTODHX THIAX JMHENR M CHOWHHX
TOBDEREHRAX ‘TOJOReERR pyury "S0HL, MML (U€)" moryr OHT® wHHMK.

9.2.3. Ycranosure pyury "BHX. COlIP." Ha BeWqmHy BOJHOBOI'O CO-
TDPOTHBIEHEA WamepAemod jmuuE. IpEOIMWEHAHe SHAYEHRAA BHXONHOTO CONDO—
TEBNGHER OUPEXEJANTCA LBETHHMA CEKTOpaMZ, HAHECEHHWME Ha IepeHel
maHesw WpuGopa mox pyuxolt "BHX. COINP." CBeTyoMy CEKTOPY COOTBETCTBY—
6T BHXOEHOE conporBieHEe oT 20 xo I00 Om; cepomy — ot I00 mo 250 Om;
TeMHo-cepoMy — oT 250 mo 500 Om.

9.2.4. ToarIwIATe NPUCOSHMRNTENBHEE Kadehb K M3MepAemol JAuHYWH.

9.2.5. YcTanopMTe PYUKY OB, — PABI." Ha xeBoft maHeiu pruéopa
B moxowende "OBIl. I" - B cuyvae msvepeHult Ha ogHolt nape & maMepenm#t
TO METONy NOCAeXOBATENBHOI'0 CPABHEHWA, BAX B mosokerue J'PASIL."™ — B
cJydae M3MEpeHE} O MeTOLY DEpeXOfa DHEPTHA.

DOpmvevanua: I. Ipx usMepeERAX MO METONY OPABHEHER HAp PYUKY
"OBll. -PA3I, " meperswuaiite mociaeXoBaTeNsEO M3 NodomeHEA “ORiH. I B
monoxesna "OHL. 2", "OEl. 3". BuBoAH NpHCOEUNMHATENBHOTO Kadels
"BX. I", "BX. 2", "BX. 3" ROJIWEM OHTH NOIKIDYEHH K KCCACIYEMHM MELIaM
(npovoxam).

2. Tipy W3MSPEHNE NG METOXNY TepEeXOja SHEPIMM ONHY WHNy H3Mopse—
MOTO Kalend momooexmHuTe K BHBOLy "BX. I" mpucoemmmurensEoro xadess,
2 BTOPYN — K BeBONY "YCHI, ".

9.2.6, Ycragosure pyury “YKOPOUEHVE" B mozoweHEe, COOTBETCTBYD—
mee sHeNeHmw RoadfWIMeRTa YRODOYEHEA M3MEDAEMOTO THUA Kadeld.

SHageHnR KoSHAIMEHTOB YKOPOYSHUR NDHBeXcHH B Tada. 5, 6.

Mpoxoawenne Tabnr, 5

THN JMHAR KosppmmeerT | BosHoBOES COMpO-
YROPOYSHRA TEBIeARe, OM

5. OKB-I x 1,3 1,3 160
6. CuwioBHe BHCOKOBONBTHHE Kadesau Tuma

CB-0CB, 0AB, CBC3-6-I0-35-TI0 KB 1,87 25-35
7. BosgyuHas JIERMA CBASH GDOH3OMETAJI

(Kkamas MPOBOL-TPOBOK) 1,05 500-540
8. BosmyunaA JAVHER CBA3M, CTALh

(¥aHan MpOROX-TPOBOK) T8
9. BospymiHe JMHWE SJISRTpOIEpeRaus

35-I10-220-400 KB 1,0 400
10. KopmensHHe KadexH, crpofiercHHe 1,36-1,15
11, Kademu [I-296 1,6
12. Hademu TTBK 5x2 2,1
13. Kagemn IITPK 5x2 1,58
T4. Kageswn ITPK I0x2 146
I5. Kaceamu IITPK 20x2 1,5
16. Kadem KPIT 3x2,5 ¥ 2.2
I7. Kasemn I270 3
I8. Hadean ¢ pesuHOBoO# MsosAumel

MomeT ONMTH oIlpefesieH SKonepmMeHTanbr0 (M. 9.5 T0).

8
ToPmenTu-«

DPOBOgHO)

B ciyuae OTCYTCTBHA CHPABOYHHX KAHHHX KOSIOHIMEHT YRODOWCHHA

9.3. Yrasanysa NC RoEGDOBKE WIMEPHTEIA

9.3.1. KaquOpoBRA MSMEpBTEJA NPCHIBOIATCA C IENEN OfeclegeHus

Tadmma 5
o Hospurmenr | BosHoBoe compo-
YKODOUSHRR THRNEHAE, OM

1. KoakcWansHHe KadeJ o HOIRITEIE—

Hopo#t maomsmme#t (PK-50-2-I1 u mp.) 1,52 50
2. KoaxcwaxsHye Kadenn ¢ ropomwracro-

o wsonanmedt (PH-50-2-21 u mp.) 1,41 50
3. KoaxcmanbHHe Radejd C MOJNYBOSIYW-

uoft msoxsume#r (PK-I00-7-I x mp.) 1,2 100
4, KoaRcuANBHHE BHCOKOYACTOTHHE Ka-

Gemn cpas (PK-75-9-12 u mp.) 1.5 Vil
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sanaHHolt TOTPENHOCTY ONPEXeNeRNA PACCTOAHAA B0 HeOIHODOIHOCTH B HpO—
necce SKCINyaTAlNE WSMEpHTeJd NP HeOOXOEMMOCTM NPOBEXEHMA H3MepeRmt
€ TOBHEHHOK TOYHOCTEW.

9.3.2. [epMOIWIHOCTH KAJRCPOBRA NUAIA30HOB MBMEDEHAA DACCTORHKA.

KanuGpoBKa MBMSPMTENR NPOBOAATCH:

1pM NOATOTOBKE K IPMMEHEHFR HM3MEPHTEJL, NOAYYOHHOTO C IPENUDMA-
THA-USTOTOBATENT;

B CJyYasx, KOTJa HeoOXOXEMO NPOBOJMTH M3MEDEHAS C NOBHUSHHOR
TCYHOCTED;

1PU BNTIOMHEAME DETVIAMEHTHHX DajoT Ha W3MepHTese;

TOCJe TPAHCTOPTHPOBKY M3MEPMTENH Ha NATHHME DACCTOSHEA.

1



6I0-650
650
445

I2 - 60

TpE TpoBO—
I8 - Semin

410

300
280

Tadmrma 6
TIporoa=
TPOBOT, ~|
rpaitare
380-410

8-30

350
260
245

BosHOBME CONMPOTHBICHEA, OM

Cperruit wpo-
BOX - IBA
Hpaftupx
330-380
8 -30

TpE TpoBO~
Ia - 3emns
I,06-1,04
I,06-1,02
1,08-1,03
I,09-1,04
1,97-1,89

gt
1,01
I,01
1,01
I,02-I,0I
I,87-1,83

BOE ~ Kpait-

TIpoBOX~1IpO—|

Koafbunmens yROpOTERAA

Cpenuuit mpo-

BOX - OB
Epafinm

1,87-I,83

Trm JpHER
500 B
CEfoBNE TPEXKILILHNE EaGeNb-
HHe JEHEE C XATbHCR TOACHOR

110 KB
220 ¥B
330 ¥B

maonamuelt CB, AB, AAG, CTT

Bo3IyuENe OTHONEIHHe JERUR
2 Ep.

BJIEKTPONEPERaTn:

W
o

9.3.3. MeTORERA KasMODORKH NWANA3OHOB

K passemy "BXOI-BHXOL" wsmepurens (NeBad DaNeNh) HONKIDIMTE
coelMEATeNbHR Kadelb BMecTe ¢ IPHCOSIUHWTENERHM Kadered. Kommw mpu-—
coefmHATENbROrO Kadeas "YCUL" u * L ™ noZrINYHTe K THeslam " m £
¥ " L " (mpaBad naHesb) WSMEpHETEJX COOTBETCTBEHHO.

v YcraroeuTe meperiwdarens "OFM.~PA3M." 8 moxowenme "PA3I, ".
Pyuxy "VKOPOUEHUE" ~ » nosowemme "I,5" — Hp® NpOBEPKEe NWANA3OHOR
I u I0 x4, B mozomwenne "I,2" — mpu mpoBepke mmanasocHa 100 kv ¥ B
moaomerMe "I,6" — 1pu mpoBepke mmaunasoEa 300 R,

Pyuroft "YCWIEHIE" ycTaHOBETE aMILINTYEY MeTCK Ha srpame 3T,
YIOOHY™ I M3MEDeHNA.

Pyuro#t “YCT. OTCYETA" COBMPCTETE OIEY M3 METOK C JROO# pucEoft
ma mrajge JIT. Bpamenmem pyurz “PACCTOAHUE" ms moxomeHES "0 He Kam—
JoM IZRIAa30He CoBMemaiiTe MOOYepefEC METHE ¢ TO# ¥e pHCKO# mRami
3IT. Tipr aToM, oTcueT mo mrare "PACCTOAHME" poxweH COCTABHTH TO
ZIBAnascHaMm:

I k4 — 0,100 (+I mesemme);
I0 v - 0, 20, 40, 60, 80, I00 (41 measmue);

100 xM - 0, 20, 40, 60, 80, 100 (I mexemwe);

300 kv - 0, 20, 40, 60, 80, I00 (+I meaeHme).

Ecan nmoxazanms mram "PACCTOAHVE" oTAHYAwTCH OT YKASSHHHX, Che—
AyeT TMPOM3RECTY RATACPOBEY C HOMOWEW BHBENCHHHX O LML HA2 BeBolt
CTAKRe noTeHmmoMeTpoR " W ' I, I0, I00, 300 B COOTRBeTCTBHME C KAiAG~
PYEMHM NBATNA3IOHOM.

liopTopHTe MBMSPEHRA CHAYANA M YO6IRTECH B MPABAXBRCCTHM RANHG—
POBRA.

9.3.4. Npy SECIAyaTaOME W3MEPHTEJA B HODMANBHHX YCJNOBHAX IO~
PemEOCTh RAURYPOBEY He IpesumeeT +I # CT KOHEYHOrO BHAYCHAA OOHOBHEX
JHANA30H0B M3MepeRnd.

Tpy srCIUIyaTANEM K3MEDUTeNd B padoueM HMHTepBane TEMOEpaTyp
or -30 xo +50 OC meotxomAMO IPOA3BECTY KaXACDOBEY €ro B padoymx
FCJOBHAX; NOTPENMHOCTH KAMEOPOBKK DM DTOM Ee IPEBHOMT +2 % OT KOHEU-
HOT'O ¥A OCHOBHNX JX OHOB M3MEPEHEA DACCTOHHMA.

9.4 Npceeferve NaMepeHE!

9.4.1. C novoms® as0BOre GJIOKA MAMEDHTENd HA KASENAX MOXHO
IPONIBECTY CJCAYIUME USMEDEHAA:

ONpefedeHke PACCTOMHNAA N0 HEONHODORHOOTH (NOBpeWIeEWA) HeCHM-
METDWIHOI'C Kadend;

K3MepeHUe BDPEMeHHON selepixm;

ToCHeCBATENbH0E CPABHEHRe TPexX MauI;

HM3MEpeHWe [0 MeTOXY NepeXoNia DHeprum;
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UCCAGROBaHNe OJIOXHHX NCBpexuenu? mepemamom Hanpasenuna (pasim-
UCHEE PEAKTHBHOCTEH! MHIYRTHBHOTO M EMKOCTHOIO XADAKTEPA OT MCTHHHHX
TIOBpEXNeHMH, M3MEpEHREe NPOTAXCHHOCTM KACEABHHX BOTAEOK M CTPOMTENb—
HHX JUIdH, UBMEPEREA HA JMHMAX C OTBETBICHNAME, M3MEDEHEA DM ILTAB—
HOM M3MeHEHEM BOJHOBOI'O CONPOTHBJICGHEA IPM MOUANAHWX BJIATM B Kadesp
¥ mp.).

9.4.2. TlpM MORXIOTEHMA K CASOBOMY OJOKY GJIOKA BXOMHEX meneff
Ha Kale/]AX BOSMOMHO NDPOMSBONUTE M3MEDSHEA ¢ TOMOWBN CIGEYDHIX MSTO—
HOB:

METOZa CPABHUTEJBHOTO AHAIWSA;

DPasmeNbROTO BKJOIEHNA IeHepATOPa SOHIMPYRHEX UMITYIBCOB M Yoy
amrens (T. e. MaMepeHMA IO CXeMe TMepeXola DHEpTHH);

BHIMTAHA (SOHNEDYWUEE EMIYIBC NOGAETCA B IBe JIMHWE, OIHS M3
ROTOPHX ECIDABHA);

KOMIEHCANAYM BOHIMPYWMEro IMIYJNbECE HA BXOME YCHIHTEN;

KOMMyTAIMH BHXOKOB € HECHMMETPWMHOTO HE CHMMETDVMHHIE.

Cxemy BRINYEHAS W3MEPHTEJA TP DPAs3TIHHK perxmaax Ha BXONle Ipu-—
BENEeHH B NPWIOKSHIY 2. Con

9.4.3. llo OKOHYAHWU NOFTOTOBRY Esmepme.m K padore M HOMKMIoYe—
HAA K H3MepAEMOH JIMHEM IPOMSBECTH OCMOTD WMITYIBCHON XApaKTepMCTHKE
JMHMY He 9KpaHe OIT.

9.4.4. Jiim momyueHzs Solee eTKoM IMITyIsCHOHR XapaxTepUCTARY
NPOK3BeCTY NONPEIYAMPOBRY pydexk "BWX. COIP." w "GWMILTP".

Mpuvevanwe. Noxowenns pyums "IWILTP™ =I, =2, 23" UCLIONBBY0T—
CA TpK M3MEPEHUAX HA JHAAX C DOBRHUEHHHM YPOBHEM HUSKOUACTOTHHX
noMex;

“vI" - Ha JWHMAX C WOBHUEHHHM YDOBHEM BHCOKOWACTOTHHX MOMEX.

9.4.5. OTHmyTe BCINECK HA MMIYINECHoM XADAKTEDMCTHKE JIMHWE,
COOTBETCTBYDUAY OTPANEBHEW OT HEONHOPOZHOCTY (MecTa IpeNmoATaeMOro
LOBPE#XNSENA) IMHAA, YCTAHOBATE XADAKTED LOBDEKNEHHA.

Opaveuarns: I. [ OTNCKAHEA CUTHANA, OTDA®EHHOTO OT MECTA
TOBPEMICHNA JUHEA MDY CAoxHON IMITyNBCHON XapaxTepucTHRe, HACHUEHHOH
OTPameHWAMA OT TDAHCNODWMLME, BCTABOK, WEPEOTPANSHEAME, NPOU3BENATE
B8PMCOBRY IMIYJIECHO! XapaxTepMCTHRE M CDABHUTE €€ C pSHEe Bapuco—
BaHHON XAPAKTEPHCTEKON aTOl JUHME MDY OTCYTCTBEM NOBPERNESHUA TPU
TeX ¥e NMOJNOKECHMAX PYHYeK YUpaRieHud.

2. ipu OTCYTCTBMU paee CHATOM MMIYABCHOR XapawTEpMCTHRE He-—
OCXOZuMO IO KapTe NPOKJANKA MsMepAemoll JMHAM yCTAHOBHTH COOTBETCT-
sie (@O BpeMeRM NPOSera) BCILIECKOB HMIYALCHON XapaKTEDMCTHKE MECTaM
TpaHCHosuLE#, HRYANAM M KOHOAM BCTAROK B M3IMEDACMy® JMHMD M T. X,
Boruieck MMIYJBCHO! XapaKTEPROTHKN, HE COOTBETCTBYOMY HE ofHol He—
ONHOPOIHOCTH, 0C03HAYEeRHOR Ha KapTe IPOKIANKY JIWMHEHM, OYIET CHTHANOM,
OTDaNeHHHM OT MeCTE NOBDERICHHA.
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S.4.6. Pyurot "VCT. OTCUETA" coBMecTire mepeiumit $poHT sOHIA~
PYRUETe VMMITYNBCA ¢ omHol ¥® pucok mxamm SNT.

9.4.7. Pyuroft "PACCTOSIME" mpomsBexyuTe CoBMemeHAe Havalia {poH—
78 HaflIeHHOTO BCIUIECKA JMIYAECHOH XApaKTePMCTHKE (OTDamMeHHOTO AM~
nynsca) ¢ oTcuerHOW puckolt mkam (¢ To#f, ¢ KoTOpo# MPOMSEOMANOCH
COBMEUEHIE BOHNUPYIIETO MMITYABCA) .

9,4.8. Mo norazaxmw pyuxy "PACCTOSHUAE" mpousBemuTe OTCYET
paccTosHEA (B noaysekuull pesyAETAT BXOIMT IIMHA COEIWHMTENBHOTO Ka—
Gend).

Ecam JMHWMA [POTAXCHHAA, & npuéop YKasaia MecTo uonpewzeanﬂ B
KOHIE €€, TO JJI7 YBEIMYEHUA TOTHOCTH HEJATONbHO NPOMSBECTM M3MEDEHMS
¢ JPYTOTo KOHOA JIMHEZ.

9.4.9. llocne ycTpaHeHWA NOBPEKNEHAA CJAENyeT NOBTOPHO NMPOCMOT—
PeTh JMHIO IPMCOPOM M 3apACUBATE MMIYABCHYW XADAKTEPMCTRKY WAA BHEC-
TM NONPABKY B CTAPYW, €CIE NOCJe YCTPAHCHEA NOBpEe#NeHWA IOABLTOCH
HOBOE BaMETHOE OTDaKeHME.

B HapTy JIMHMM HYSHO SaIlACHBATH CJACSIYDUXE NAHHHE:

IJMTENBHOCTh UMIyAbca (moaoweHEe pyurz "SCHI. IMI. (»9T;

BEJIMYMHY BHXOMHOTO CONpOTHBIEHZA (mosoweHwe pyuxks "BHX. COIP."

IMAnascH mamepenmd ( TOMoxeHye pyqrz "IMATIASOH (mu)™);

rooffmmment younerna (monoweRMe pyury “YCWIEHME");

BHXOE 1puéopa M GJ0Ka BXOJHHX nenell (CHMMeTPHIHHN WIM HeCHM-
MeTprHni) .

9.4.10. Hsmepenwe BpeMeHHON safepkry Kadeie#l IPOM3BOTUTCA &HATO-
T¥YHO WAMEpeHKW PACCTOAHER HO HeomfHopomuocTel. Iipu sToM pydky "YKO-
POYEHME" ycradoBuTe B LoJoweHMe "I,5". B sToM caydae OTCUET NO MKAJe
PPACCTOAHUE" OymeT peBer mBoffHOMy BDeMeH: SajepwkE. OTCUeT B MUKDO—
CEeKyHEAX NPOM3BONATCH ¥ geM Ha I0 1c wramm "PACCTOSHUE™
B EM.

9.4.11. VsMeperme CHOMHNX HOBpeKHSHAY NPOMBBONATCHA SOHARDOBA—
HWEM JIAAMNA TepENaxoM HANpAMEHHA IPM yCTaHOBKe pyurm "30HI, UMI.
(19" B momowemme " 4L ",

MMnysbCHEEG XapaKTEPHCTHAKR NMHAR C pasiuvEHMM JACTO BCTDEUAN—
WEMKCA HeOHROLONHOCTAME IpDEREIEHH B ypmiaoxerzd 1. Tlo 3TUM EMOyABC-
HHM XapAKTEpHCTUEAM MOMeT OHTH ONpeNeJNeH XapaKrep HeONHOPOLBEOCTM M
DPOK3BENeHs OLEHKA 66 BEJAYMHH.

VaMepeRke pacCTOSHEA O HEOZHOPOXHOCTM BpOEBBOJmTCH AHATCTYHC
H3JOKeHHOMY BHIE.

Pyuro#t "YCT. OTCUETA" commecTvTe hepemmuit poHT mepensma ¢ on—
HOR m3 pucok kam 3T.

OruupiTe BCIUIECK HA LIOCKO# BEepmAHe mepeniaga, COOTBETCTBYwumt
MECTY HEONAOPOIAOCTH.

Pyunoft "PACCTOAH/E" mpoMsBeXHTE COBMeWoHES Hayana poHTa Hafl-
MEHHOTO BCIIECKa C CPCIeTHOR pHCROM mRam.
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Ho worasauww pydwa "PACCTOAHHE" mpoEsBezuTe CTCUET DACCTOMHMA
I0 HEOBHOPORHOCTH.

. lpameuaspe, Tlpx BRENEHUE yCUISHUA BepHUHA ENUHUTHCIO NEpETANA
MOWET BHXOXHETH 3& IpefiesH skpada S9IT. B sToM oxyume pyuroff " ‘ =
CleXyeT YCTAHOBETH BEDUMHY Iepenaja B YI0OROM IiA HAGINISHHEA MecTe
oKpaHA. Ecot perymupoBRE pydxoff " | " HelocTRTOWHO, TO cHelyeT BOC—
NOMB30BATHCA [EDUCTOpOM HawanbHO! yoTaHOBRM JAHAM paseeprkz " |6 ",
BHBEXSHHEM MOX WAL HA GoRoBOH CTAXKe Mamepwrens. Io oKoHYaHER -US-
MepeHER TPOESBEIUTE YCTAHOBKY JAHMA DASBEPTRH B [ePBOHAYAIEHOE NO-
ZoweHHe pesucTopom " t E ", UpeIBapHTENBRO YCTAHOBEB pyury " { ™
B CpefHee TMOJORSHHE.

9.4.12. Tpw mposeZeHwy EsMepeHHE Ha IDOTAWEEHHX JIMHEAX, HA Ka—
Gendx ¢ GONBUMM SBTYXAHUEM SHAYZTENBE0 MOHAXASTCH Paspemawgas Clo—
COBHOCTH WSMEPHTSA Sa CY6T YBeJZYeHHs NIATeNLHOCTM EMIYNECA M MCRa—
¥eEns ero Qopmu.

(' gensn BOCCTAHOBNGHEA paspemammedl CrOCOCHOCTM XO PaCCTOAHEN
NPOBOARTCH KODPEKTUPOBKA GOPMH BOEZADYNMETO MMUYALCE C LIOMOWBI
pyuxz "KOMIEHC. “.

Yoreroexte pyuxy "KOMIEHC." B mosoweHme, UpPE KOTOpOM Hasiomae—
WA MMIyABCHAR XADAKTEPHOTERA OyXeT HaRGOnee HATAANHON, M HPOK3BENE-
Te H3MEPEHHA, KAR ONMCARC BHIE.

9.5, Onpexenepne kosddummeHTa YKODOUCHHA BOJHH B Kadese W3-
pecTHOR JTHEH

9.5.1. Jna mHOTONpOBCAHHX Kadenell M ymEmdt onpemeseHre xoefdHr-
NEEHTA YKOPOUEHHA NPOMBBOIHTCA MAH OHpENeNeHHOTO BOAHOBOIO KAHAMA.

Bo msdemanme OmEOOK, T. €. YCTAHOEKE RosPPUIMEHTa YKOPOISHRA
INA OJHOTO BOJHOBOI'O EAHAJG, B M3MEpEHEA DACCTONHHA IO JDYToMy
BONHOBOMY Kazany (C CTARIHHM ROSHHMIEEHTOM YHOPCYEHWA) NPH oNpeXe—
Jnesumd RoS{PAIMERTE YHOPOUCRRA M WBNMEPEHUAX Ha MHOTONPOBORHHX JMHE-
AX CHeXyeT YYETHBATH PeKOMEHIAIEN myHkTe 5.I. TeXEFISCROro ONHCAHEA.

9.5.2. YcTaHOBHTE DPYUKE B MOJOMSHAA:

"YKOPOUEHYE" — “I"

"PACCTOARVE" -~ "O"

9.5.3. Budepwre RMANASOH M3MEPEHUH, COOTBETCTRywumE HaBeoTHOR
IjmHe E3MepAeMoro Kadeld.

9.5.4. Uogrmouzre k passemy "BXOI-BHXON" OaszoBoro GIOKa COER¥—
HETeNBHEEE Kadesb ¢ IPMCCENEHMTENLEHM KadesmeM.

% 9.5.5. YcTaroBETE HAYaN0 OTCUETS PACCTOSHES, CCIMECTHB MEpel—

Haf $POET SOHAMPYWMETO MMUYABCA ¢ oTCYeTHOM puckol ucamy AT,

9.5.6. Iogriwaare K INPUCOENMEATENLHOMY Kadeiw umccaenyemult ra—
Genb.

9.5.7. Ycranoprre pyuxy "PACCTOSHME" B momoxemme, COOTBETCT-
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pyNuee WSRECTHOR JJMHE UCCIeXyemoTO EaGend (I1A OTHOCKTONLHO KOPOT-
yEX Kadelell ¢ yUeTOM NANEN COEIMHRETeALHOrO Kadexd).

. 9.5.8. CopmecTHTe Hepefumdt (POHT OTPANSHEOTO EMIYABCA C OTCUET-
goit prckoit mrasm T Bpamenmem pyurz "YKOPOUEHME" BOpaBo.

9.5.9. IlporspemTe 0PcueT KoodPAOMEHTa YROPOUEHMA BOJHH B Ka—
oene mo mrame "YKOPOUEHME", Toumocts oTcdera KooddHImUeRTa yRupode—
HMA ONpeResdeTcH IPY DTOM TOYHOCTEW, C KOTOPOM OHIA YCTAHOBIEHA
TEOMBTPEUECKAS JUIFHA Kadens.

9.6. 3apMcoBEA EMIYABCHOR XapaKTepHOTHRN

9.6.1. 3apwcoBRa MMIYZBCHOR XaPAKTEPMCTHRM DPOK3BOEATCA NpO—
qaxKoll EANLER 4epes olpamienme:

NOZTOTOBBTE KAABKY B BEAe NEHTH HeoOXOmWMOl MuMEN;

BCTBBTE EAJNBKY B NpOpase OCpAMIeHK:;

sapucylite EMIYALCHY® XAPEETEPHCTHEYS

TNpOTARNTEe KAJNBKYy IIA CJAEXyioue? SapHCOBKH,

10. BO3MOMHENE HEMCTIPABHOCTH ¥ METOUH MX YCTPAHEHUA
10.1. lpaBwia peMOHTa NSMEPHTELS

PeMoHT E3MEpHTS]R ROARSH TPONSBOIMTECH B YCIOBEAX DAIMOEBNMSDE—
TexsHol#t snadopaTopuy. Bo BpemA PeMOHTA CNEXYeT UDHNSPXHBATBCHA MEp
0e80nacHOCTY, M3JIOKSHHHX B pAsKede 7 HACTOAET0 TEXHAIBCKOTO OMBCa~
HEA.

B mpepesierHol muse TadaMue EaRH Han(oXSe BOSMORERE M IPOCTHE
HEHCIPSBHOCTH, HX IPHSHAKE M CHOCOOH ycTpaHeHEA. IosToMy mpi oTHe-
RaHpE HeMcHpapHocTed cielyeT NMOAL3OBATHCH NPERIHMOESNBHOR cxemoff,
EapTamMy CONpPOTHBISHER H D OCIRILIOY] EMIOYABCHHX HAUDA-
HEHER M YEPTERAMEA DAcHONOWSHHA SJOMEHTOB CXeMH, KOTODH® IpPEBEJeHH
B IPHICWERHY K HECTOMNEMY ONACAHHN.

MeTORERA PEMOHTa MSMEDETENd RAISM HE CTIEYASTCA OT OOH4YHOM Me—
TOXARE POMOHTA DANMOTEXHHYECKOr'0 OCOPYMOBAHEA.

lipexne 9eM HPMCTYNHATE: K OTHCEAHNW HeWCNpaBHOCTe# B H3MepHTeZe,
Heo0XOHEMO YOeINUTHCH B TOM, YTC HEMCHPABHOCTh He BHIBAHA HENDARKIb-
HOR ycranopkoft pydeE YUDABNEHEA, NPOBEPHTH BAJHURE M KCHDABHOCTE
npenoxpanuTenelf, COOTBETCTBHe WHYDA NATAHEA CETH NETAKWEI0 BampA—
XeHuA,

HeMCUpABHOCTY OTHCKMBAKNTCA € TOMOWBW ocHAmtorpaba ¥ BOALTMETDS
Tema B7-I5.

TlpM oTHCRAHMY HeMcOpaBHocTell UDeXNe BCero HyWHO NPOBEPHETH
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cxeMy cradunmsaropa. BuXommnoe HanpaxeHAe aToM CXeMH MOAKHO OHTH NO-
pagka 8,5 B. 3aTeM HeoSXONuMO IPOBEDHTH BEJWIWHE BCEX BRIDAMISHHHX
Hampaxenult, BuIaBaeMHX cXemolt muremus (om. m. 5.3.10, Tada. 3).
Hocne yerpaHeHuR OCHApYXeHHHX Je(eRTos clelyeT NPHCTYIATH K
TpOBEPKe 3JIEKTPUYeCKEX NApaMeTpoB M NDH EeOOXOIMMOCTM OTPeryAMpo-
BATH ¥ HecTPOMTH waMepurexs (pasmer II TO).

BJIATC

Tipu mapy

OT'0 MIOKPHTHA B [POIECCe 2KCILTyaTalan

¥ pEeMOBT& H3MEDHTJA MOBPEXIEeHHHe MeCta CjeiyeT o6paOTaTs CHEPTO—
CeHsMHOBOR CMECHY M NOMDHTH TPEMA CJIOAMM BAATOSAWMTHOrC JaKa.
BCRpuTUE M3MEpHTEJH NPOM3BONATCH B CAGAYRUEM NODAXHE:
cHpMETE GXOK muTaEEa (WM GIOK AXKYyMYyIATOPOB), CTBEDHYE YeTHpE
BUHTR, KOTOpHe KDenaT CheMAuft GJOK IMTAHNA K KapKacy Ipmbopa;
CHAMUTE HUNHWGD KDHIKY;
CHRMATE BEPXHIN0 MpHIKY;
OTBepHATe METALINIECROE WACCE C monepeuHofft creHwoi, C ycTaEOB-
ZOHHHMY Ha HEX BHCOKOBOJBTHEM GJNOKOM IHTAHAA, CYETINHOM BDEMEHM Ho—
DadoTRA, MEYATHHMA ILIATAME TAKTOBOTC IeHEpaTopa, YCWIATENd, reHepa—

TOpa ¥ METABEA M DaSBEDHETE WACCK Ha MADHADAX.

Bag samenn AT HeoSXomaMo:

CHATH OOpaMiIeRme;

OTCOeRVHNTh naHens JT;
BHEYTH TPYOKY M3 9KpaHa,

10.2. llepedens Bo3MOMHHX HeuempasHocTel

Tlepeuers BOSMOWHHX HeMCIpaBHOoTel WBMEpHTEeNs UpEBEIeH B Tadi. 7

Taémma 7

HamMenoBaREe HEUCIPAB-—

HOOTM, BHEWHEE IPOSE—

JEHTE M NONOJHUTENBHHE
TPA3HARA

BepoATHEA NpUYAHA
HEHCIPABHOCTY

MeTox
yCTpaHeHuA

I. He ropwr curEaIBHAf
sammouka J2

Heperopena cHTHAIE—
HedA Jammouxa JI2
Tleperopea mpenoXpa—
uurens Op3
Heucmnpaner Tyuoaep
B9

Buwes u3 cTpod
Tpagsucrop T67

S3aMeHETh JIAMIOYKY
3ameHUTh IPEIOXpaHH—
TENb

3amMeHETH TyMOJAEp

SaMeHATh TP&H3MCTOD

[Tpomonwerwe Tadm, 7

HauMEBOBaHAE HeMCIDAB—

HOCTM, BHEMHee NDOXB-

JIEHEEe ¥ HONOJHATENBHHE
NPHSHORA

BepoATHad IpWYHHA
HEHCHPABHOCTY

MeTon
YCTDaHEHAA

2, OrcTyrcTByeT JIiyY Ha
BKpAHE BJIERTPOBHO~-
JygeBolt TPYOKE

3. He perynupyeTca sp-
KOCTB JIyia Ha SKpa-
He T

He doxycrpyerca xyy
Ha 3kpase IIT

5. HeT pasmepTRE

S
L

€. PasBepTEa HE Nepe—
MemaeTcH MO BEpTH—
KB

7. OTCYTCTBYRT REJIE-
OpanyoHHNE MeTER

o
¥

OTcyTCeTByeT 30HIE—
PywomE MMIYIBC

Titoxo#t RoETEKT na-
HeJl SJIeKTPCHHO—IY—
ueBoit TpPyOKRE.
Hevcripassa TpyGRa
Her Hampaxenud, mm—
Tajuax ST

Hewcrpaser pesucTop

RST

Hemcrpaeer pesucTop
R54

HewcrpaBsraH MAKpPOCXe—
mu MCII, MCI3, MCIi4,
Tpaessucrop 17, TIO,
TI3

Her KoHTakTR B mepe-—
Riggartene BI
HeucnpaBer pesucTop
RRe4

HemcnpaBEN TpaBauc-
TOPH ¥ MAKPOCXEMH
T43-T52, MC20, MC22

HemclpaBHH nepermo-—
varexs BI, mmomu
TIR-II5

HemcnpaBsan MEKDOCXe-
ma MCI v mBapneruit

-pesonarop Il

HegcopasHa MEKDO-
cXeMa WIH TPag3mc-
Top MCI5, T9, T20-
T22, T30-T32
HeucnpaseH peswcTop
Re25
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VicnpasuTs KOHTART

Samernrs T
TlposepuTs ¥ yeTpa~
HATH HEHCIPABHOCTM
B HENAX MATAHEA
IlpoBepATE M 3aMEHATH
pesHcTOp

[lposepuTs U BaMEHATH
pesucTop

Hafity HewmcmpapHuR
BJENMEHT M 3aMEHHUTH

HenpaseTs mepekimoya—
Teb
[lpoBepATE: M 3aMEHNTH

HafiTu HeMcupaBHER
37IEMSHT ¥ BaMeHUTh.
TpansucTopn T43 u T44
TOZOHpaTCA B N&pH

no Yeux,

Haltu HelonpaBHHM
BJEMEHT M BaMeHHTH

Haftry BewcmpasHuilt
2JEMEHT M BaMeHMTH

HaltTe HeucHpaBHuE
QJIeMEHT M 38MEHUTH

IposepaATs ¥ BaMEHATH



Hpomoaxeune Tada. 7

HauMeHOBaHKS EEHCIpAB—

HOCTM, EBHOUHEee MPORB— BepoaTEaA WDMYMER MeTox
JeHEe M NOUNOMHRTEJIBHHE HeHCHDABHOCTH YCTpAHEHRR
HUPASEAKA
Her Rc 4 B mepe— [PABHTH NEpeRmyIa—

9. Her ycHneR®a mo

I0.

II.

I2.

13.

BEPTHRATE

Her romaeHCHpyWUe—
TO PMIyABECA

Her aajepwsxu pas—
peprrE (IpY Bpa-
wemwM pyura "PAC-
CTOAHME", "YKOPO-
YEHUE")
SoEnEpynuEl KMIYABC
He coBMewjaeTcH C
oTCcYeTHO! pHeROR
mragy AT

Pesxo BaBHmEHA HO-
Tpedaseman MPEGOPOM
MOIHOCTE OT CETM:
@) mocrogHHOTO TOKA

6) mepeMeHHOr'0 TOKA

Kmovarene B3
{leperopes mpeyoxpa~
HETexsb Ipl

Her korTarTa B mepe-
xmpdaTene B7-~
HevcmpaseR peBHCTOD
R261

HeMcnpaBHR TpaH3WC-
TOPH M MURDOCXENH
T43-T52, MC20, MC22
HeEcrpaBeH pesucTop
R244

HeucnpasHu TpaH3uC~
TopH T25-T29, T33,
T34

HeEcropaBeE NOTEHIMO—
merp ("PACCTOAHVE™)
HeucrnpasHd MEEPOCXS~

Te1b
3aMeHATH HpeNOXpa—
HATENE

Vcnpasw?s nepermoda—
TeAb

TpoBEpETS M SaMEHATH

Hattre mevcopaBHHe
AEMEHTH M BAMEHHTH

TpoBepuTEs M BAMEHATH

Haftrm Bemcmpasmult

TPAH3UCTOP ¥ SaMESHATH
SaMeHETH HOTSHIEOMETD

Hatity Hemcmpapmult

ma MCI2 u 7 o- 2, H
pu T6, TI4
He To* o- 3 Ot TP

merp RI26, "YCT. OT-
CYETA".

Heucnpassu MEEpoCXe-—
mu MCIT-3 ¥ MCI3-3
Tparcgopmarop Tpd
BMEET KOPOTKOBEMEHY—
THE BETEH
HemolpasHH TPAHSHO—
Topr T6I, T62
Tpancfopmarop TpS
EMEST KOPOTKOSAMEHY—
THe BETEH

Haftru Hewmcnpasault
BJeMeRT B BaMeHNTD
SameHATE TpaHCHOPMA—
TOp

Hallty HemcHpaBHHE -
TPEEZECTOD M SAMEHATH
BamMeHETh TpaEcdHopma—
TOp

Mondop rpamsucTopos T43 u T44 (211303B) ocymecTmRiserca To CXeme,
E300paxeREOR Ha puc. 32. TpaESHCTOPH MOEGEDAWTCA B HADH 1O BUXOXHOMY
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pANPAKEHEN B IPHBSNORHHX Cxemax. IlomoSpauHad NADA TPAHE3HCTODOB HONKHA
CTDETATEH YCIOBHN: .
BHXp ~ “BHX, < O,I B
Tlooze yoTpaHeHns BROCTEH HAR CMEHHHX SIEMEHTOB
B ESMepETeXe HeoOXommMa cieXywuas peryxrpopka (cm. Tada. 8)

Tadmuma 8

TlopagoR PeryJ HpoOBER
C momomsi pesmcropa K82 moduThCca TCro, WrobH
nanende Harnpasesma Ha R8O, R8I, R82 owio s
2,5 pasa Gonblie, 4eM DAJCENe HANDIWSHAA H&
R8I, R82
TiponaBeCcT™ MOXPETYJIAPOBKY BHXOZAOI'C HANDANEHES
cradmnasaropa 8,5 B (amumrep T64) momeTpoewmmm
pesucTopom E32s

CMeHACNHe DJIEMCHTH [

1. Norermiomerp RSO
"YKOPOYEHVE"

2. TpamameTop T63-T65

3. Tpas3ucTOpH C momomse pesucropa R35I 1pOM3BECTE peIyAXDOB—
T?0-T72 (GnOR mu- Ky S&pANHOIO yCTpoHcTBa
TAHEA)

4. SreRTpoHHO-Ny4YeBan Pesmcropom R60 yCTAHOBHTEe MOJOMEHEE Jydya Ha—
TpyORa PaLzeNbHO TOPH3CHTANBENM JIMHHAM Ha bKpane ST

Tlonalite Ha BXON MSMepuTeld ¢ reHepaTopa I'4-73
CHI'HaJ CHMHycoHTaNbEo#t opuu wacrorolt 100 =Inm
YeratoBATE BHCOTY OCHENIOTDaMME 3 cM, Pesuc-
Topam@ R58, R69, RGI orperympylte reoMerTpr~
weckne HcEakeHmA T Tar, YTOSR BepX, BH3 U
COKOBHE CTODOHH IDHMOYTOXBHOTO pacTpa Opid,
O BOSMOKHOCTH, npamonEnelEu. JoGe#tecs wer~
KOTO H30GDaWeHEA pacTpa B3 pKpaHe.

CmeRa NPYTHX TPAHANCTOPOB M NOTEHIMOMSTPOB CYWECTBEHHO HE M3Me—
HABT HNEKTPAICCKAX TMADAMETPOB W3MEPATEJNA I JOMONHATENBHOE PEeryIHpoB-~
K4 He TpedyeT.

I0.3. KomorekroBanEe daTapeM aXKYMyAHTODOB IpM SaMeHe

10.3.1I. Cwena daTaped aXKyMyASTOpPOB TpedyeT IpeXBApTeAbHOR
TPEHHDOBRE M KOMIIGKTOBAHEA MX B $aTapen.

Komiinegropanue daraped NPOEZBORATCA B CISHyMEeM TOPELRe.

ArEyMynatopn HKT-I1,5, XpandureCH B DaspAREEROM COCTONHHE Gojee
I5 cyTOR, IEpef KOMIIGETOBAHEEM JONKHN OHTH NDHBENEHH B padoyes 00—
CTOSHWE MyTeM NpOBeXeRMA KBYX UEENOE (3apAN-Dpaspany) pesumaya, yka—
BAHEEME B Tada., 9.
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Tadmma 9

3a)
Howmep PR Paspan
A Tow, MA | JymrexsnocTb, 4 | Tok, MA KorewHoe Ha—
OpAReHHe, B
24 I50 I0 450 I,0
2 150 15 450 1,0

10.3.2. B nexnsx oCnerdeHAA KOMIUIGKRTOBRHMA 8XKYMyJATOPH pasdpa—
KOBHBAWTCH MO eMKOCTH KOHTpoJbHOTO mukia OTK, a B caydae npempapu—
TEJBHOT'O IPMBEJEHAR MX B Da0096e COCTOAHME — WO PEBYABTATAM BTODOTO
muria. [pu 9ToM eMKOCTE ARKYMyJATOPa ONpeXesAercd mO QopMyne:

C = Tpasp. * Tpasp.
e I agp. ~ TOK PeSpANA aRKYMyuATOpa,

Tﬁaab_ — BpeMA paspana IO KOHeYyHOro HanpaxeHus I B.
JIeRTpAIECKasn CXeMa BapAna aRKYMYJATOPOR NpEBEXSHA Ha puc. 33.
CxeMa paspAfia aKEYMyAATOPOB IPEBEIEHA HE prHo. 34,

10.3.3. ARRyMyZATOpH IOXSEpAlT B TPYOLy B kKoaudecTse 25-30 mTYR
(mns geyx GaTspelt mo I0 uwr). Pas6poc aXKyMyAATCDOB N0 @MKOCTH IPM
9TOM ZOJKEH OHYTHh MUHMMAJNGHHM M HE IIp b 7 % HC aa. ARKyMyna—
TOpPH B TPyNIOe COEIUHANT NOCJENOBATENHHO M MCIHTHBANT DEMIMAME, YK~
saEHEME B Tadl, I0.

Tadmma T0

3apax Paspax

Homep
moea | ToK. MA | Tmrexesocts, w | Tok, MA Honewmoe wanpawe-
HEe T'pymmH, B
I 150 15 300 I,0x n
2 150 15 300 I0x»n

10.3.4. Bc mpems paspama uepes Rawmull 9ac TPOWSBONETCHA Samep
HAOPAXEHAT HA EARKIOM SRKYMyAATODE.

Tocxenmuil 3aMep HANDARKGHMA ARKYMYNSITODOB HAYMHANT IDM JHOCTHNE—
HUW HANPAXSHUS Ha Boelt rpymme axkyMmyaatopos. pasHoro (n+ 0,0I5n)B,
THe n — KOJIMYECTEBO ARKYMNATOPOB B IpyIue.

OIHOBPEMEHEO C IOARKYMYJIATOPHHM 3aMepoM HANPAKEHMA IPOMSBOTUTCA
samep OOWEro HANPAKEHMA IPYUIH O OTHENBHOMY BOJABTMETPY, NOCTOAHEO
UOAFIWISHHOMY K IDYIIe.

Tpyriia BHRJINYASTCA W3 paspANa IpM BOCTHMSHWE OOWEre HaNpHKCHAA
Ha Tpymme arrymymaropos I,0 x n B.

Ipmvenanye. B ¢ayuse CHAYEHMA BO BpeMd paspANA HANDANCHEA Ha
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omum-uix AKKYMyZATOpaX HEwe 0,5 B NOWMycRaeTCd, BO MB0E¥AHZE UX Ue-
pENOJNCOBRH, OTEJANYEHYE TARNX AKKYMyAATOPOB OT Leld.

U3 aRKYMyJIATOPOB, BXONAWAX B COCTEB TPYINH, OO pe3ymsTaTam
BTOPOTO IMKIA TPOMSBEIETE MONOOP ARKYMyJATOPOB B JBe daraper no IO
AREYMyAATOPOB B Kagno#.

EmRocT GaTepelt HE MOXNHN OTNNUATECH Colee, deM Ha 7 %.

ARRYMyRATODH, BXO[AUHE B COCTAB (aTapeM, MONKHN MMETDH MUHAMAJE-—
EEll PaS6POC NO HAIDAKSHMD 1P MOCJIEXHEM MOARKYMyNSTODHOM BaMepe.

FoHeYHOE HANDAKSHEE OOOTO SREYMyJNATOpa, CTOUpAHHOTO B daTepem.
JOMWHO NTH He Euse 0,85 B, 2 Pastpoc mo HATDAKSHE® HE JOMKEH IpebH-
mars 0,2 B.

Bepxuee SHaYeHHe HANDHKCHEA SRKYMYJILTTODOB CcTOCpaHANX B dara—
pew, He JOJXHEO IPEeBNmATH T,1'B.

Dpumevanye. JONYCRAeTCA HAlWIEE B Garapee 8XKYMyJLITODOB HalpA—
wommem Bhme I,I B B KommuecTse, He npeBsmammes I0 % cocrapa Caraped
(I mr).

OcTaBmyecs aKEYMyISTODH MOTYT GHTH HMCIOJB3OBAHH JJLA KOMILIEKTE—
% ZpyTHX dareped.

ARKyMynaTopn, paspauechaHe Huwe 0,1 B, m3 narsdefuell ROMILIEKTGIEH
uckmwaanTca (Opagywres).

10.3.5. HogoOpaHEEM GaTapesM cOOSWAeTCH KOHTDOJNGHHA HMII peme—
MOM, YRA3AEHNM B T86J. 9, C NOGKKYMyJATOPHHM SaMEPOM HaNpAKSHNA
OpM paspane.

ROHTPOJABHOMY URKIY MOZBEPTanTcA KBe (aTapel, ycTEHOBJIEHHHE B
RACcCeTH GIOKa SEKYMyAATOpCB. IpH 9ToM, COOTBercTBYRmel RoMMyTaimelt
00eCNeTHBAeTCH BapAT MOCASAOBATSNBHO COCEREHRNX darapelf, a paspan -
HapaIefisHo COeXMHEHHHX darapeil.

Paspan BeleTCA XO HANDAXSHWA Ha darapee 1,05 xn B, rmen - Ko-
JEYECTBO ARKYMyJIATOPOB B ofiHolt daTapee (n= I0).

TocaenarRt NOARKRYMyAATODHRY SaMep HaUYRHAEeTCA IPM HaUPARSHUR
(1,05 n + 0,0I5n ) B ma daTapee.

Huwsiee paspaXHOe HANDAXEHHe Ha JIOOOM K3 BXKYMYJATOPOB NOJKHC
6ute e Meree 0,9 B.

ARKyMyJASTODH, ¥Mewlj¥e HAUpAKEHWE B KOHIlE paspAla MeHee 0,9 B,
3aMeHANTCA OoJiee EMEEMY ARKYMYIATODAME M3 Toff e Ipymme, M3 ROTOpod
OWin momodpann daTepeM, M nuwi NOBTOPASTCA.

10.3.6. B caywae, Korya GJoK arRKYMyJATOPOB BCe ®e HE yHaeTcd
CROMIIEKTOBATH, MONYCKAETCA NOBTOPEHEE DasSCPAKOBKE M ROMIUIEKTALHR
B cooTBeTé (] ¢

49



IT. TEXHWIECKOE OBCAVMPAHUE
I1.1. Npopumrakrudeckre padoTu

Jina ofecuedeRAs PAGOTOCHOCOBHOCTY HSMEPHTENIA B NEPHOE eTo
SKCONYATAHH MPOBORHTCH DPOPENARTHICCHAS PpasoTH,

Tlpz MpOBeACHWE HMPOPMAAKTHYECKAX PasdoT caexyeT MMETH B BHIY ue-.
PH e30macHCCTM, YKASaHHHe B pasgeae 7 HAcTOAWEroc CHECAHEA.

I1.2. Baqu mpofmrarTuaecxmx padoT

I1.2.1. BAemBHA OCMOTp COCTOMHEA HSMEDHTeNA:

UPOBOPKa EPEIVICHHA OPTAHOB YUDABNCHWA M ILIABHOCTH HX Zeltcreras

TPOBePRA COCTOAHAA JIAKOKDACOUHHX M TaXbBAHAYECKEX TOKDHTHEH;

TPOBEPKA OTCYTCTBEA CKOJOB M TDOWNH HA NETANAX K3 IIACTMACC;

TPOBEPKA KOMIIGRTROCTY HSMEpUTed, MCHPABHOCTY BANACHOTO MMy-
HecTsa;

TPOBEpEa oCujell pacoTOCIOCOSROCTY 1pRECDa.

11.2.2. OcmoTp BHYTPEHHETO COCTOAHER MOHTENZ M Y3JI0B HBMEpUTE—
nAa:

TPOBEpKA KDEIUISHNA XeTasof Ha MACCU NMPEGOPS, COCTOSHEA KOHTDOB—
KW De3BOOBHX COeIMHEHER, HAKEeMHOCTM KOHTAKTHHX coemuHeRal;

HECTRA WSMEDHTENH OT IHJIE U TDASM.

I1.2.3. TlpoBepka SJERTPHIECKIX NapamMeTPoOB HA COOTBETCTBZE LAC-
TOPTHHM JIOHENM, IpUBENEHHHM B Tadr. II.

I1.3. PeKoMeHgyeMye CpCEM TPOBENEHAA NMPOPANAKTIHIECKAX PasoT

PeroMeHIyeMan MEPHORRIHOCTS MPOBEXEHAA DPOPENARTHISCKAX pasoT
mo . IL.2.T - 6 mecames, mo m.m. I1.2.2,, II.2.3. - 2 Tona.

Bee mpofmiaxTideckse paCTH, CEASAHENE ¢ BCKDHTHEM H3MepHTeJH,
[T 'CH C BHIIO, JNCHX PEMOHTHEX DadoT AIE C GuepemHol
NpOBEPKO# MsMepHTens.

12. TIPOBEPKA MBMEPHTEIA

Hacromumit pasges COCTaBNeH B COOTBETCTRHEN C TPeGOBARNAME TEXHH—
9eCKHX yosoBME Ha msmepuTeas P5-I0 (P5-I0/I) YCTAHABNWBAET METOXH
¥ OpeloTBa MOBEDKM HBMEPATENIH IPX SKCIYATAINH.

TloprONKIHOCTS TOBEPKM H3MEDHTEN OJMH DAS B XBA Toga, &8 Takie
TOCKEe PEeMOHTA.
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12.1. Onepanmm ¥ CpeNCTB4 MOBEPRE

IlpE NpOBENERME NPOBEPEM NONWHH NPOM3BONUTHCH ONESPAIME M IPHME-—
EATHCA OPENCTBA MOBEPKE, ykasagEHe B Tadi. II.

HeoOXONuMIe TP TOBEDRe OCHOBHHE TEXHEIECHHE X8paKTePHCTHKA Ha
06pasNoBHE M BCHOMOrATENEHHE CPeACTBA IOBEPKM yRasahH B Tadmr. I2,

12.2 YenoBEA MOBEpKA M MOZTOTOBEA K Helt

12.2.1. Ipu -mpoBexesud onepauui NOBEpKE MOJIRHH COCINIATHCH CAE-
Xyouge YCHOBEA:

7eMmeparypa crpyRawmelt cpemw (293:5) K (2045) °C;

OTHCCHTeJNbHEAS BIRKHOCTE Bosayxa (65+I5) %;

armocPeproe pasrenme (I100+4) ®la ((750+30) M. pr. oT.);

BanpAkeHWe MCTOMHEKA mmramus 220 B+4,4 B,50 I'm+0,5 I'm ¢ comep-

KaHWEM rapMOoHEA He Ooxee 5 %.

Dpymeyanue. Jonycraercs OPOBENSHME NOBEDKH B YCHROBEAX PEANEHO
cyuecTBymqEX B JadopaTopud, HeXe M OTJIMIAKNHAXCA OT HOPMANBHWX, €CIH
OHM HE BHXOZAT 3a NPENeNN Padoux yCIOBHR Ha M3MSDHTENE: M OpenoTBa
MOBEPRA, NpPUMEHAeMHe IDM NOBEpDKS.

I2.2.2. B novemeEAr, KOTOPOM NDOBOLATCA NOBEDKA, HE MOJWHC OHTH
PPTOYHUROB CLUISHHX 3JEKTPEUSCKHX M MATHATHHX Iode#f, KOTODNE MOTYT
.oBMAALE HB DESYNBTATH WSMeDEHHER, & TAKKe MEXAHNYeCKHX BHOpauum#t u co-
tpAGEHAR.

12.2.3. Ilapex npoBenedweM onepanuft MOBEpKH HeOOXOXEMO BHIONHATH
TONTOTOBHTEJIRAHE pPadoTH, OrOBOPeERHe B pasfede “llonroToBka K padeTe™
TO, mpegpapurTe pHO BHUO/HEB (N0 HEOCXONEMOCTM) CAECKYRMZE DPAsOTH:

£) MpOU3BECTM PACKOHCEDBAIMD M3MEDHTSAA B HOCASKOBATENLHOCTH,
Yyrasasmo#t B M. 6.I. TO pasgena "(Cumme yKasaHMA MO SKCILIyaTammi”;

0) COBRMHATH MOBEpACMEY MBMEPHTEN: C COPASHOBHMA M BCIOMOTATeNb—
HEME CpEROTBAMY NOBEPKE B COOTBETCTBEM C YHASAHAAMY ONEPSIEY HOBEDKW
napameTpa;

B) COSIVHATE SaNIMH 383EMICHAA NMOBEPAEMOrO MSMEpHTEead, 00pasmo—
BHX ¥ BCIOMOraTeJBHHX CPENCTB NOBEPKE ¢ muHOR 3a3eMieHEA.

I2.3. lipoveneHre MOBEPKH

I12.3.1. Beemnuit ocMoTp:

a) [py NPOBEIEHEN BHEWHETO OCMOTPA NOJ¥HH OHTH IDOBENEHH BCE
Tpedopauns o m. 6.I1. TO "Odmze YRASBHEA NO SRCILIYATAUHR";

0) NpM BHEWHEM OCMOTDe WSMeDHTENA M OpEHALNesHocTed NOoJIXEO OHTH
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Mpoxonkenae Tadx, II

Cpencrea moBeprz

BCOOMOTa=-
TeJbHHEe

odpas-
LOBHE

Ionycraemue 3na~

9YeHHA OOTPEmHOC~
Teft W mpemexn-
HHe 3BaTeHMA Of-

DeresaeMHX mapa-

MeTDOB

TloBepAeMue

OTMETRE

HamMeHOBaHRe ohepanml,

IPOMSBOTUMHX TIPR TIOBEPRE

Homep

MyErTa

(mozmynz-

Ta) pas-

Iena To-
BEpKR

OTPEXeNeHAS TADAMETPOR GNORA

NATAHKA

")

B5-IT

Dpm 20 B ma

BeJMYHHA TOKa 3apAfa

TOCTOAHHOM HO-

M2007

T40-I60 MA
29-30 B

0-20 mA

TOYHAKEe THTAHEA ,

YBeawuweaTh HA~
UpAKEHUE HE HC-

HampAxXeHde ODEeKpANeHUs 38—

pana
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TOYHAKE TNTAREA
A0 H3MeHeRmA

TORA

YMeHBIATH HA-

CATHBAHES CXeMH OMIHANA3ALER TPA%EHAEe HCTOU=

ONPETeNeHAE HANPIABHEA Cpa=~

3)

HHE2 JO MOMeHTa

MAT&HEA JaMnoqd-

CTENeHA DASPAEA ARKYMYAATOD-

Hoft Garapen

B5-IT

(10:0,2) B

M250

RE CHTHAIR3EUMA

[pumegasya: I. BuecTo yrasemaux B Tadr. II 0Cpa3moBHX H BCKONMO—
TATeJBHHX CpeNcTB NOBEDKHM PaspemaeTcA NpEMeHATH
IpYTHe AHANOTHUHHE WSMEepHTeNbHHe UPEGOPH, obec—
TeYUBAKME E3MEDEHAA COOTBETCTHYBUMK MUPaMETPOB
¢ Tpedyemo#f TOTHOCTEHW.
2. Od¢pasnoede (BCHoOMOTaTeJBEHE) CDEXCTBA MOBEDRI
KOXKHH OMTH MCTPABHH, TIOBEDSHH M UMETB CBHIE—
reaserpa (oTMeTHE B CpMYNAPAX) O POCYIAPCTBEH—
HO# WIM BeROMCTBEHHOH MoBepRe.
3. Onepamwy mo n. I2.3.4 ROAKHE TPOMBBOXUTECHA TOJb—
KO Ip# BHIyCKe H3MEDATEJA U3 PEMOHTA.
x Tadma I2
OCHOBHHE TEXHMYECKHE Xa- PeromeH—
HauMeROBaHHE PEKTEDUCTHEK CPEXCTBA Iyemoe Tipume—
cpenoTea TIOBEPRY CpeNeTBO | YaHKe
TOBEDPRE Tipeneas Horpet- TICBEDKR
HBMEDEHAS HOCTB (zum)
Ocmmorpalb 2
YHUBEPCATBHER 0-35 Mlu ‘54 CI-65
YacToTOMeD
BDNERTPOHHO— 0-50 Mo 5.1079
cYeTHH] 0,IB 43-38
TI'eHepaTop CHIHAJIOB T4-102 mnm
BHCOKOYACTOTHHH 0,I-50 My + % T4-I024
[ 10 Wiu=30 Mn
NUILIMBOABTMETD 3 MB-300 B 46 % B3-36
BoxsTmeTp 0-750 B 0,2% M250
BoJbTaMnepMeTD 0-30 A 0,5 % M2007
HeToquuK MUEaHisT 2-30 B 0,5 MB
HOOCTORHHOTO TO— ad.
Ka 0-I,5 A B5-IT
Harpysousoe conpc—
THBJEHHE 75 Om 27

YCPRHOBIGHO COOTBETCTERE HANEDATENA CIEIVHUMM TPeCOBAHUAM:
u3MepATENs B NOIKEH HMETh MeXauNJecKMX HOBDeKIeHu? Ropmy-

ca, nepegHedt u
M HACTDORRM;

samHelt cTEHCK, CPraHOB YDHCOETHHeRIHA, PETYRIPOBAHIA
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OPT'aHH YOpaBReHd ¥ DErYIUPOBAHEA KOJMHE HeHRCTBOBATE
HJABHO ¥ OGECHeuxBaTh YeTHYM uKcarmm;
WHYPH NHTAHAA ¥ Badeid COeQMEMTEARHHE He HOJMHH BMETH Mo~
+ XARMYECKWX HOBpexXIeHuR (HANDEsOB MAOLIUMY, CKOJOB KODEIYCCE pasne—
MOB, HAUAONMOB KOHTAKTORB);
HAUIHMCH Ha MSMEPHTENAX M MKATAX KOJNKEH OHTH UeTREMZI W
ACHEMK;
BAUMTHO-IEKOPATERENE HORDHTEA He JOMWHH EMETH INyGORUX
DApAIWH, OTCJIOGHMA U HOJKEH OGECHEYNBATE SAUTY OT KOppO3HE.
12.3.2. Ompodopanme {upopepka HCOpaBHOCTH) ¢
ONpodoBAHKe PACOTH WBMEDHTENs NDOMBBOXKETCH MO . 8.2, 8.3 10
pasgena "TIoATOTOBKA K padoTe” JUIA OLeHKE ero HCNDABHOCTH.
I2.3.3. Ompenesenne METPOJIOTHIECKKMX MNApaMeTPOB
&) NEpHON CJEROBAHWA KAMMODANKOHHHX METOX BPEMEHN ONpefeJaeTCA
P TIEPHORE CJIe, METOK BDeMEeHM C NOMOWbBK 9YACTOTOMEDA
SJAERTPOHHO—CYeTHOro Y3-38,
HswepeRns HpOBORATCA B CAEIYNLEM HOPATKe :
TIoRafiTé HA BXOJ WacToToMepa mMmysBeH ¢ TEesTA "W T " peme—
pETEN;
M3MEPHTe TePHON CASIOBAHNA MOTOR MDOMEHM HA XWANASCHAX Tnl0,
100, 300 Em.
PesyapTaTu MaMepeHEf# cYHTapTCA YEOBIETBODHTENEHHMA, €CJ¥ H3Me~

PDEHHHe DHAYCHMA NEPHOXOB CAENOBAHAA METOR BpeveHr OYyIyT Ha xaana-—
BoHAX:

T xm — (I0+0,0I) mrc;
I0 xm - (20+0,02) mrc;

I00 xu - (I604+0,I6) mkc;

300 xm - (64040,64) mkc;

6) IOTPENHOCTE YCTAHOBRE KOBdfuuzeHTa YHOPOYERNR ONpeNefAeTcH
M3MepeHREM NEPHONA CIENOBAHUA RATMODAIMOHHHX METOK BDEMoHM B pas—
JMYBHX MONOMEHMAX mRaAr “YKOPCUEHVE".

MsMepeHMA NPOBORATCA B CISLYNWEM TIODHLKE:

TOXKINIETe Yepes Kadedb COELRHMTENbHEN K passemy "BXOI-BHXON"
M3MepETeJIA EadeNb UPMCOEIMAETENGHN;

TOARINIATE KOHUN UPHCOSXEHATENBHOTO kadess "YOUL " m " L " g
THeamaM "H £ u " 1 " W3MEPHTEeIA COOTBeTCTBEHHO; .

YCTSHOBMTE PYYRM YUDABJCEMA B CACLYNUFE HOMOWEHMA:

"YKOPOYEHHE" - "I,5“;

"PACCTOAHME" - "IO0™; -

"OBll. -PA3L. " - "FPA3L.";

neperaraTens “IMANASOHH EM™ - "IQ";

ryménep "IVANABOHH KN" - B BepXHee TOJOMEHME;

yeraroprTe pydkol “YCWIEHUE" aMmiuTyDy MeToK, YHOGHY® JUIH OT—
cueTa;
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ccBMecTHTe DPYuRO# "YCT. OTCUETA™ OXHY M3 METOR C JiGo# orcwer—
% pucrol mEann 3T; :

# Pnpameﬂneu pyyry "YKOPOUEHVE" pIeBO COBMECTHTS MOCAERYRUYD METKY
o To#t e cTcueTHOM puckoft mkamw 31T, OrcveT mo mEazie "YROPCIEHHE
onxeH OHTE 1,25
Y spaueHnen pyuxn “"YHKOPOUEHUE" BIpaBo COBMECTUTE KAKLYX uoc:xexym:
myD METEY C orcuerHOM pucko# mrasu 3/T. OTcuer mo mxane YEOPOYEHHE
goxxen Ours I1,5; I,8; 2,I; 2,4.

PesyabTATH USMepeHU} CUMTAWTCH YAOBJIETEBODETENLHHMU, €CIH OTCHeT

no mxaze "YKOPOIEHWE" Gymer oTsmuaTheA He Gojiee, UeM HA +3 meNeHmA OT
BaHHHX SHaueHnd;
b B) OCHOBHAA HOPENHOCTE MSMEpEHUA PacCTOAHEA N0 HEORHOPORHOCTH
OUpeXHeAACTCHA CPABHEHUEM OTCUETA BPEMeHW IPY ONPOLEJSHHOM roaddurmes—
Te YKOPOYeHEA. .
VisMepeHus YPOBONATCH B CACLYWI{EN TODAMKS: . y
HOXKTHUNTE Yepes KAGeNh COeNWHMTeNBHHE K pasbemy "BXO-BHXOL
wlts
HaMepuTesd KaGeNb OPUCCEeIUHATEeNbHNH; ) T
NOXKTIOYNTE KOHIH NPHCOEIMHATENbECTO Kadens "YCUL ™ u dBER
THesmaM "4 £ 7 ¥ " L " BSMepHTeNd COOTBETCTBEHHO;
YCTAHOBUTE DYYRHA YUPABICHER B CAGAYBIMe TCIOREHI:
TymGaep "IMATABOHH KNM" — B BepXHee NOIOHCHHE;
"PACCTOSHUE" - "0";
OBIL.~PASIL. " — "PAZL "3
"YKOPOYEHME" - "I,5" mpu nopepke mmanasoxoB I, I0 RM:
"I,2" npu nosepke pEanasora I00 ku;
*1,6" np¥ noBepKe mmanasopa 300 Ku;
yeraHopure pydro# "YCWIEHME" aMmiuTyny MeTOK Ha dKpaHe anT,
YROOKYD JUIA M3MEePEHH;

coMecTaTe pyuxo#t "YCT. OTCUETA" OxEy U3 METOK C Jxdok oTcueTHOH
picKoRt measw 3NT; -

Bpauenvenm pyakn "PACCTOAHME" Ha xamfoM jzanasoHe coemealiTe mo-
OvepeNEc MeTEH ¢ TOR ®e OTCYeTHON pucko#t wwamu T,

Ilpz 3TOM OTCHET 0O LIKAJE "PACCTQH}ME" JOJ¥eH COCTABHTE MO Iyana-—
8oHaM (B MeNEeRwAX MHAJH):

I xv — 0; I00
I0 uM — 0; 20; 40; 60; 80; 100

100 %M — 0; 20; 40; 60; 80; @____

300 kv - 0; 20; 40; €0; 80; 100 ]

TipoBepKa TIOTPEWHOCTH MSMEDEHWA PACCTORHNA Ha JRAUA30HAX, o6pa-—
SyeMHX BHIDGCHUECM DACTANKW, TPOUSBONATCH HA juanasoHe 3 kM nlzn
BRipaenuy Tymaepa “IMATA3OHH KM" B HUkAEe NOJNO%EHHE. Pyury “YKOPO-
UYRHWE" ycTAHOBHTE B NOJOKEHUE u2", Ilpg 3ToM oTcuer mo mrajge "PACCTO-
SHVE" gomsen cocrapurs 0, 50, I00 menexmd.

PesynbTarTu MsMepeHu CUMTADTCH YAOBIETBODHTELHHME, ECIN HA
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RuanagoHax I, I0, 100, 300 kM moxasaHus mxasm "PACCTOSHUE" oTrmaamt—
cs He Coxee, vew Ha +] HeJeume, Ha Hanasoe 3 KM — He Golee, UeM
Ha +3 meneHuA.

12.3.4. Onperenenze TeXHHYSCKEAX HAPAMETPOB

8) EIMTeNBHOCTH SOHAVPYRIErO MMOYJNBCA ONPELSAACTOH H3MepeHMeM
JZAUTEBHOCTH 30HAAPYONETO MMOYABCA Ha BHemHeM HATDY3Re OCHELIOrDA-
oM. JUIATENBHOCTS MMEYABCE M3MEPAETCH HA yroseae 0,5.

VamMeperua NpoBOAATOA B CAEXYNNEM MODALKE:

TOARMIATE Yepes COeMMHATENbHH) Kadexb K paswemy "BXON-BHXOL"
U3MEpATeNs Ralelk TPHCOCHRHNTENbHNY ;

Harpy3ETe Radedp OpMCOSRWHUTENbHHE "BX. I M " L " AETHBHHM CO—
npoTEBaeHHen 75 Om+I,5 Omy

TIORKMOIUTE BXOF ocHwwiorpada k sToff Harpyske;

YCTAHOBATE PYYKH YUDABIEHAR B CICHYHUNE TOMORESHIA;

"KOMIIEHC. " - B ®paftuee JeBoe;

"OBll.-PA3H. " ~ "OBll. I";
"BHX., COIIP." - B mpaltHee NeBoe;
"GUTBTP" ~ " D vy

Tyménep "IMATIABOHH KN" - B BepxHee DOJOWeHme;

teperimyaTens "IMATASOHH KM" YyCTAHOBHTE B LOJOKERHA:

"I" Opd W3MEPEeHAM AMTEeJBHOCTE mMuyabcom 0,05; 0,I; 0,3;

"I0" mpM H3MEPEHEN IIUTEJIBHOCTH HMOYIBCOB I, 3, 100 mkc;

"I00" ripM MBMEDEHMH JIUTEIBHOCTH MMEYAECOB I0, 30 ’MRC.

(Ipu WSMEDEHRA IIATENBHOCTH mvayseca 100 mxc pyure "PACCTOAHME"

. B "YKOPOURHVE" ycTauomuTe B
Gutedii “Thgonsskiirse Saveperm TS il Sotmfluero mmynsea ua
ypoBee 0,5.

PesynbraTH m3MepeHW! CUUTANTCH YAOBIETBOPUTENBHHME, €CJ Id—
TEJNBHOCTE BOHZMDYWUEro MMOYJNECA Ha ypoeHe (0,5 cocTaszar: He Golee
0,05 mme; (0,130,02) wxe; (0,3+0,08) mke; (I+0,2) mme; (340,6) mxcs
(I0+2) mme; (3046) mec u He Meree I00 MKC, TPM COOTBETCTEYNINMX TIOJO—
®eHUAX TepeKmpdaTensa "30HI. WM, jus™;

6) awmTyna SOHIUDYIKIET0 HMIYJHCA OLPEIEeNAeTCH WIMEPaHUeM aMLm—
TYIH MMIOyZhCA Ha BHeuHe# Harpyske octmuiorpafom. HeTomuka mpoBepKz
aHaJOTHIHa MeTogMke T, 12.3.4.

PesynpraTH denuTaRuid CUMTANTCH YEOBIETBODPHTENLHHMA, €CIY AMIIIM—
TyHa SCHIRUDYKNETO WMIyABca CyAeT He MeHee:

10 B npe mmuressHoery 0,05; 0,1 wke;

20 B npr mmrensHeeTn 0,3; I; 3; I0 mKe;

2 B npwu mresbHoeTH I00 Mrc;

B) TapaveTpH KOMIEHCHDYWIleT0 SKOTOHGHNMANBHOTO HMOYINBCA ONpeie—
JAWTCHA M3MEePeHMeN aMIIMTYIH ¥ JUATEJBHOCTH MMOYJNsca He BHemHel Ha-
TpysKe OCHELIOrpadom.

VisMepeH1A DPOMSBORATCA B CJEAYKIEM TOPATKe:
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KpaltHee mpaBoe nommeﬂne)./‘} A LA A ]

.

NOAKINYNTE Uepes Kaledb COSJMHETENbHHE K passemy "BXOJ-BHXOL"
EaMepETens Kadelb NPHCOSHNMHATEIBEHH; =

HATpYBWTE KOHEN UpHcoemummTenbHCro Kadens "BX. I" m ™ L " akmie-
HHM conpoTEBaeskeM 75 Om+I,5 OM B NONKNWIUTE BXOXK ocuuwrorpada K
proll HaTpysKe; .

yeranoBaTe pydro# "HOMIEHC." mo ocupuiorpafy MaKCHMANBHYR 8M-
MMTYAY OTPMIATENBHOTO MMIyAbca Ges OrpaHMYEHAd BEPMEHH;

NpOM3BENATe MBMepeHEA ammantyas (A) ¥ IMTeTHHOCTE (t) orprua-
resypROrO MMOyAbca (pEc. 35). 7P / 46

PesyJBTATH E3MepeHUl CUATSNTCH YAOBIETBOPATENBHHMA, €CHN amLid—
Ty BEMOYAECA OYHEeT He Memee 3 B M JUIATENBHOCTH MMIABCA HE MeHee
10 mEc;

T) UYBCTBUTENHHOCTH KAHAIA BEPTHEANLEOTO OTK/IOHEHWHA ONpeNeNAeT—
¢ H3MEDEHZEeM YYBCTBUTEABHOCTH YCEAHTENA C IOMOWBO I'eHEpATOpS CHIHA-
xos I'4-1I02.

MsMepeHRA TPOBOJATCA B CJeEyWUleM HOPHIEKE:

NORRIWSATe ¥epes KadeXb coexpHETeAbEEE K pastemy "BXOI-BHXOL™
HSMepHTeNa RadeNb NPUCOeNHHRTENbHN;

NOXWIMYATE K KOHIAM Kadeld NpucoefuHETeabHoro "YOUIL ",
regeparop ['4-102 # MuwumEBONBTMETD B3-363

YCTAHOBATE DYSKE YIpABJIEHHA B CICKYRUME MOJOMSHNA:

"YCWIBHME" - B KpaitHee npaBoe MOJOKSHIME;

"OBll. PABI." - "PA3L.";

YCTAHOBATE DeTyJMDOBROM aMILIMTYHNH BHXOLHOTO CHPHAXNA TeHeparopa
BeJEUEHY MBoCpamenns Ha okpade 91T, paBHY® mECTH COIBUNM HEJEHHAM

LT

“ IRAJNH S

ONpEAENETe IO MALIMBOJBTMETDY B3-36 aMmmiuTyAy BHXONHOTO CHTHAJA
TeHepaTopa.

PesyABTATH M3MeP8HuI CURTANTCA YHOBIETEODHTENBHHMA, €CJH SMILIH-
TyNa BHXOEHOTO CHTHaJa TeHeparopa Oymer ke Gosee 20 MB, UTO COOTRET-
CTBYET YyBCTBETEJBHOCTH KAaHAla BEPTHRANBHOTO OTHIOHEHHS 0,6.M4/MB;

) Tojoca HpOLYCKAHUA YACTOT KAHANA BEDPTHEANBEOTO OTKIOHEHWH
ONpENeAReTCH CHATMEM YAacTOTHOM XapaRrTepHCTHKI.

VsMepEHUS NPCBOTATCA B CJENyMUeM NOpHIRe:

HOLRIHWATE Yepes KAGeab COeNMHUTEJNBHHE x paskeMy "BXOI-BHXOL™
H3MEePHTeNd KAGeJb TpUCOeITHNTeNbHET;

HONRINUATE K KOHNAM RadeJd NpacoexmumTeNsHoro "YCAL ™, " 1V
reneparop ['4-102 u MwUmMBONBTMETD B3-36; .

YCTAHOBUTE DYYRN YNUPABJIEHAd B CHEYHUNE TONOKEHEA:

"YCUIFHUE" - B KpailHee mpaBoe NOJCKeHHg;

"OEil.—PA3L. " - "PASIL";

nopaltte ¢ renepatopa I'4-102 HA BXOX YCHJMTERH, CMHYCOMNATBLHHE
curaan gacToTod I00 Klu;
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YCTaHOBUTe DEryJWMPOBKON BUXOMHOTO HAUDAEHMA TEREPATODA BEJHIAHY
H306paxenus Ha ekpaxe AT, peBHYD YeTHPeM COJbUAM BEJNCHEAM LIKAJH;

OOpENe/ATe WO MULIMBONBTMETDY BEJHUAHY BXONHOTO CHTHAJA;

TPOU3BEANTE M3MepeHHe BeJMYNHH UB00paweHns Ha wacroTax I00,

300 ®lm, I, 3, 5, 8, I0 Mu UpHM DOCTOAHAON BesauMAe BXONHOTO CHTHANA.
KOHTpOXIb HaupsmxeHWA Ha BXOfe YCHIMTENA OCYNECTBANETCH MEJLIHBOJETMET—
pom B3-36.

PesynBTaTH MaMepeHv! CUNTANTCH YNOBIETEODUTC/BHEMI, SCIM HA ¥Ka—
SAHHHX YacTOTAaX pasmep W30ODaKeHNA HA skpane DT OymeT He MeHee 2,8
neneHni;

€) IJUTeNSHOCTE pasBepTKE ONpENeiAeTcH U3MEepeHEeM MINTeNXbHOCTH
PaspepTra N0 ukane "PACCTOAHME" wamepmreds.,

isMepeHEA HpOBONATCH B CICKYHICM TODALKS:

JeTAHOBATE PyUKZ YIPABICHUS B CJELYHUEE TIOMOWEHEA:

"YKOPOYEHME" - “I,5";

"PACCTOAHUE" - "Q";

"OBll.—PA3H." - "OBl., I";

Tymnep “IVATASOHN KM" - B BepXHee HOJNOWeHMe;

neperapiarens "IMAIASOHH KM" - moowepemso I, IO, I00, 300 BM;

coBmMecTuTe pyuxo#t “YCT, OTCIETA" soHAMpymuMi EMIyNBC ¢ KpahHmM
DPABHM FeJeHmeM WRans 2IT;

COBMSCTHTE BpamenueM pyvrr "PACCTOMHUE" soRMpynmall mMOynec
C Kpal#HmM JeBHM pejeHveM myxasH ST

TPOM3BENNTE OTCUET NO mraxe "PACCTOSHIE".

UsmepeHHe npousBecTH Ha HuanasoHax I, I0, I00, 300 wm.

PesyanTaTh m3MepeHEl CUMTAKTCH FAOBNETEODHTENLHENM, €CHH OTCYET
mo wkate “"PACCTOAHUE" CyzmeT HaXOmETECH B mpefefax 30-60 HeJeHn#t Ha
apanasonax I; T0; I00; 300 mm;

%) oGecrieveHue 32DANA AKKYMYIATOPHOR GATADEH ONpEXeJACTCH HSMe—
DeHueM NEpaMEeTPOB SapARHOTO YCTPOKCTBA — TOKA BApAIA ¥ HANDAMEEMA
VPEKPANCHUA SapAfia, OpH pacoTe W3MepuTens HA BCTPeuHyld SJC.

CXema COGRMHEHUA NpUBeNeHa Ha puc. 36.

VaMeperns mpOBOKATCE B cIEAyWWEM TIODAIKE:

colepaTe CXemy UsMepeHwmit;

BRINYUTE GJIOK DUTAHNA B CeTh NEPEMEHHOTO TOKA 220 B:2,2 B
gactoTo#t 50 I

" YCTAHOBUTE® HA MCTOYHMKE NOCTOAHHOTO TOKa Hampsaxerue 20 B {komT—
POAB MO BOJETMETDY) ;

MBMEPETE BEJMYUHY TOKA TPH NUTAHRY ¢T ceTH 220 B M npa Kpalmux
SHAYEHUAX Hampamerusa cets (I98 B u 242 B);

ompelefdTe HANDAMEHWE, YBeJINYMBAA HANDAXCHME HA HCTOYHEKE IO—
CTOAHHOTO TOKa OoT 20 B ;mo 29-30 B, Ipu KOTOpOM TOR HOCTHIHET BENMdl-—
HH 0-20 mA.

PesyneTaTh MSMepeHI! CUNTalTCH YHOBIETBODHTEIEHEMH, ©CJY IIpH
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JATAHER UsMepATeNs OT ceT 220 B, wacroroft 50 I'u ¥ mpu KpaliHix 3Ha—
wepuAX HampAeHEA ceTH 220 B+2,2 B u3aMepeHHOe SHAWEHNE TOKA oymeT
gaxomEThes B mpefenax (I50+T0) mA npw mampaxernn 20 B m 0-20 A Iipx
FOCTEKEHWE HANDAKEHAA HA MCTOYHMKe NOCTOAAHOTO TOKA 29-30 B;

3) CHTHEJIMSANMA CTENEHN paspANa AKKYMyJATOpHol Oaraped onpexme—
JIfeTCH ¢ MOMOUBY YMEHBUIGHHA HATDAMEGHUA NpU NATAHEY M3MEpUTend OT MC-—
POUHNRA DOCTOAHHOT'O TOEA 12,6 B.

VisMepeHRA OpPOBOJATCH B CJeXywleM MODHRKe:

TOIKTNWATE MBMEPUTENb K HCTOUHMKY BS-II;

ycranoBETe HanpAkeHue 12,6 B;

ROHTpoJApYiTe BeJMIMHY HANPAMESHHA BOJBTMETDOM M250;

ymerpuafiTe OI2BHO HANDAKCHME MCTOUYHEKA N0 MOMEHTA, KOIKa HAYHET
MUTATDH JAMIOYRA CHTHAIMSALMY BRINYEHUS NPHGOpa.

PesynbTaTH USMeDEHEE CUMTANTCH YAOBJIETBODHTENBHHME, €CHX M3Me—
pEnHOe HAUDAKSHEE MCTOYHHRA B MOMEHT HAYAJA MUTAHUA JAMIOUKHM CHTHATM-
gauun GymeT HAXOXWTHCA B mpefenax or 9,8 mo 10,2 B.

I3. TPABWIA XPAHEHHUS

I3.I. Ilpm KpaTROBDEMEHHOM XpaHEHMM MSMeDHTEIh MOKST HAXOMETHCH
HA CTeJIaxaX §es CcuelyansHO# YIarOBRA.

CpoK KpaTKOBDEMERHOTO XpaHeHjs msMepurens I2 mecanes. Ilpu aTom
HaMepHTeNy ONMIK XPaHUTECA B OTAIUMBAEMHX XDaHWIMUAX UDH TeMnepa—
Type BO3XyXa OT 5 gio 25 °C, oTHOCHTENBHON BAARHOCTH BO3XyXa Ko 65 %

0,
mpu Temmeparype 20 “C.

13.2. [p\ JBTeNEHOM XDAaHeHNA MSMEDMTENb NOMKEH XpaHUThCA B
YyCHOBHAX: °

B HEOTAIUMBAGMHX XDRHWIMEAX UpHM TeMmuepaType Bosmyxa oT -40 no
+30 °C, oTHocWTENEHOR BIAKHOCTH BosHyXa Ko 95 % IpH TermepaTyp
20 °c.

CpOK XpaHeHEA B HEOTAIIMBAEMOM Xpamwngie 5 JeT.

[IpM JI/MTENHHOM XPaHeHWM W3MepHTessa TpedyeTcs oGAsaTelNbHaf ero
KOHCEepBalkd. )

KoHCepBarya KaMepaTesl NPOU3BOLATCH CASLYRIIM 0CpasoM:

HSMepETENh ¥ NPEAABAEMOE K HEMYy UMyMEcTBO OYMCTHTE OT HHIA K
TDfISM; ECAW M3MEDUTEAb [ORBEpraics BOSAeMCTBAD BJATH, NpOCYmUTE B
JAGOpaTOPHHX YCJOBUAX B TeYeHWe IBYX CYTOK;

HE M3MEDUTENs HANEHBTE TOJUATINEHOBHI wexo;

HA BWIKM, DASHEMH MHYPOB NUTAHWA ¥ KAGeJe# HaNeHRTE TOJM3TIE—
HOBHE 9eXJR M SAKpemuTe X CHPENKavE, NONYCKAeTCH LPUMEHEHNe A
o0epTKA OpOMACAEHHO# OyMarTH;

n3MepETeNs B SHIl MOMeCTHTE B YRIANOUHHI AUMK M OWIOMOMPYHATE.

13.3. PackoHcepBanyg MSMepHTeNs TOCHe IIATENbHOTO XPaHEHWS
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UPOMSBOLETCA B CHCAYIMEM TODSLKE:

usMepETess ¥ Sl MSBAGKNTE M3 YRIANOYHOIO AEERS, C U3MEepHTess,
BUWIOK { DasHeMOB NHYPOB [MTARAA ¥ KAGENeil CHUMATE TOJIMSTHICHOBHE
UEeXJH.

I3.4. B ncMeleHRAX JA XpaEEHER He HOJANHO OHTH IMHMM, NADPOB KUC—
JOT ¥ meJove#t, arpeccHBHNX IasoB M JPYTEX BPeAHHX OpimMecell, BNSKBAa—
X KOPPOSHK.

I3.5. ARKYMYJIATODH CIEIYeT XDRBHUTE B PaspaxeHHOM COCTOAHWE B
TeueHMe He Oojee 2 MecAleB IPM TeMOEPAType BOSAYXA OT ~5 no +40 °C
¥ OTHOCHTENBHOM BIAKHOCTH Bosmyxa (65+I5) % mpm Temmeparype 25 °C.

T4. TPAHCIIOPTUPOBAHVE
I4.T. Tapa, ynaroBRa W MADRUDOBAHNE YTAKOBRU

T4.1.1. UsmepmTeas u SUIl YRIAINBAKTCH B MeTALTIIeCKIH VrIagou—
HHJl SR, npejHASHAWEHHHE IAX NPEROXPAHGHUA MX OT TCBPEXKCHAS UpH
TPAHCHOPTHPOBARAN B NPONECCE BKCILTyaTanmd. NI aMODTUBANAM NPEMEHEH
TOPOIIACT ¥ TIEHONOJIMCTHPOT.

I4.1.2. Sy JJA TDAHCNODPTRPOBAHWNA MSTOTOBIEH M3 IocoK xBofteo#t
TOPOR, TOMMMOR I3 MM, CHADYME TO KpafM SUMK OOMBASTCH NBYMA HEib—
HHMZ CTAJBHHMA JICHTEMU, BHYTDH BHCTEIAeTcs Symaroft ymakoBowsoft,

BryTpeHHNe pasmMepH mumke 640x370x460 mM.

I4.1.3. He TpamCHOpTHHN suyk HAHOCHTCH MAPRUDOBKA:

Ha ogaolft doroBolf M TOpueBO# CTERKAX TApHOI'C AWMRe HAHOCATCH
TPEAYNPENNTEIbHIE SHARM: "CTpean”, "pWMEA", "SOHTEK", HMewUMe SHa—
uernA "Bepx, He KauTOBATE", "Ooropowso, xpyukoe", "BowTcd cHpooTH",
a TaKxe Macca YUAROBKA B KT. THD WSMEPHTENS HAHOCHTCH TOJGEO Ha 00—
xopolt crenke.

Ha ¥pHmke YRIAKOWHOTO AWMKA MADRUDYETCS OCOSHAUEHMe W S&BOECKOH
HOMED M3MepuTend.

14.1.4. TIOBTODHYD YNAKOBKY MSMEDHTEJA LPOUSBOLETE CJIEYRRMM
o6pazom:

MBMEPHTENb, TOATOTOBJEHHN! K YUAROBKe, NOJONUTE HA KADTOHHYW
OPOENANKY, SaKpo#iTe ero BHCTYNANMEE OCTPHE 9ACTH, OCBAXETE MUATA-
TOM, YNOATE B DOJMITUIEHOHHY YEXONM M OCBAKUTE RANEDHOR JeHTOH,
SaNacHye YacTH ¥ NPUHALICKHOCTH, NOLTOTOBJCHHHE K YUAKOBKE, YoM~
Té B THE3Na MeTALIIIeCKOT0 YRIAHOYHOTO HMHHKA. 3aTeM TpOJOKUTE TOPO—
IEOTORYH NMPORIAIKY M YAOKTE W3MEDHTeAb. OKCIUIYATALNOHHYW MOKYMEH—
TALMO ¥ ONXCH NOJO¥HTE B MOJAITNSHOBHE UeXON U YNONHTE MEWAy CTEH-
Kol YRAQOWHOTO AWMKE W WSMEepHTeJd. STEKETKY Upukielite CBEpXy Ha
UEXOX M3MepuTesd. JUIf NOTJIOmeHMA yIADHMX M BECDAIVOHHENX HATDY3OK,
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g TaKke IULT YCWIEHMA caMoli YIakOBRY NDUMEHHTE aMOPTHSMDYWUME HDOK-
JefK¥ M3 TOPCILIacTa M TOJUCTHPONA.

Vamepurens B YRIAKOUHOM fUyRe SAIVIOMOUpPYATE HABECHNME IUioMOa—
N

(CxeMa yKIANKE OpEBENEHa Ha pue. 37, 38.

SBaTeM ynagouHu? AUME olepiure obepTogHol Gywmarol, nepemakuTe
@nAraToM ¥ NMOMeCcTHTe B TPAHCTIODTHHA ROWATHA AWMK TAKAM oGpasoM,
9TOGH S230PH MeXIY HADYKHHME TOBEDXHOCTAME YRJIAGOYHOIO AUHKA M CTEH-—
gaME, IHOM ¥ KpBUKOE TDAHCTODTHOTO AuMKS GHIR OZMHAKOBH. 3a30pH 32—
[OJHATE TPORIANKAMA W3 TOYPMpOBAHRCTO KApTOHA. Ha Bepxmmii cxoft mpo-
RTAZ0K MOMOKATE YUAKOBOUHHN JcT. KpHNKY TDaHCUOPTHOTO AWUES UPM—
Gefle TBOSEAMZ. 3aTeM MUMK oGefiTe craispHOR Jenrolt M samIoMCHpYiTe
JBYMA HABECHHME ILIOMOaME.

MecTa MADKMpOBAHUA M TUIOMOMDOBAHMA YKIANOYHOTO AMUKA TOKABAHH
Ha puc. 37, 38.

I4.1.5. Ilpx moBTOpHOK yUakoBKe TpEMeHR#Te Topy NePBEIHOR yma—
KOBKH, & €CIE OHa He COXpaHWJACE, OONUEeDHTE SKBHBAJCHTHY.

I14.2. YciaoBuf TPAHCIOPTHDOBAHUA

T14.2.1. Hamepmresb nonxeH TPAHCHIOPTUPOBATECA B YCJIOBHAX HE
IDEBHIAVIAX SANAHAHX WpENeJBHHX YCHOBE: TemuepaTypa OKpymanuen
cpemx monmia OHTE oT +60 mo -50 0C, OTHOCHTENBHAR BIARHOCTE BOSKYXA
Ko 95 % npu Temmepatype 20 °C.

14.2.2. YraroBaHHH# MSMEDHTEJE MOKET TDAHCTIOPTMDOBATHCSH JIOOHM
BAKOM TPAHCUOPTA HA JIOOHE DACCTOAHEA NMPH YCJORMHM SQMUTH €I0 OT He—
HOCPeNCTBEHHOTO BOSHE/CTBAA ATMOCPEDHHX OCATKOB, [WIA, TECKE M T. M.

TlpE TPAHCHOPTUPOBAHUA 0AMOJETOM MSMEDHTENE HOJKEeH DasMeUaThCs
B TEDMETH3YPOBAHHOM OTCeKe, JOMyCKaeTCs TPAHCTIOPTUPOBAHKE B HETEp—
METU3UPOBAHKEX OTCEKAX CAMOJeTOM ;o BHcOTH 5000 M (mo 400 mM pr. or.).

B ycaoBuAX OIMBKAX K DPacOUMM, TDH BKCILTYATANAN M3MEPHTENb MOKeT
TDAHCIOPTHUPOBATHCA B YRIAKOUHOM AMMKE HA JioGOM BYe TDaHCIOpTa Ha
HeOTDAHWIEHHHE PACCTORHKA.
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sT6 - sawtooth generator

AGC - automatic gain control

SPT&A - gpare paris, tools and accessories

FCh = pulse characteristic

[+ - EM¥ propagation velocity in vacuum (C = 3- 108 n/B)
\ Y = wave contraction (shortening) factor for cables

P = cable characteristic impedance.

2, APPLICATION

. The P5=10 (P5-10/1) line irregularity meter is a small-size

i universal instrument with plug-in power supply units allowing opera-

tion either from a 10«15V D.C. or 22-30-V D.C. line, or a

{220 +22).V 50-Hz, 400-Hz supply mains, or from a built-in battery.

The meter can be used in the field at ambient air temperatures from

=30 %¢ to +50 °C and relative humidity up to 98 % at 35 %C.

The P5~-10 meter is dasigned to carry out the fellowing opera—
tione on overhead and ceble transmission and communication lines:
locating a fault and ldentifying its nature (break, short cir-
. cuit);

' datecting a Jumped irregularity of wave impedance (unbalance
in wires, broken contact, inserts, irregularity caured by a sharp
Fig. 1. Line irregularity meter P5-10 (P5-10/1) change of insulation resistance, ete.);

datermining the distance to the fault or irregularity.
In addition to measurements on faulty lines, the meter is
 meant for checking the condition of cables, predicting faults in
cables, measuring their length and balancing the cables.
The meter sensitivity is such that lines with attenuation up

1. INTRODUCTION to 80 dB can be examined in the frequency range from 3.5 kHz tc
1.1. The presant Manual serves as a gulde for atfending per- T Wz,
sonnel to get all necessary information on the completeness, spe~ The minimum line length that can be examined should not exceed
cifications, operating principle end constructional faatures of 5 m; however, this distance can be minimized by comnecting to the
tha P5-10 and P5-10/1 line irregularity meters further referred to line start a calibrated insert, some 4~5 m long, with the same weve

as "meters®. impedence as in the line under examination.

1.2, A feature of the P5-10 meter, ac compared with the P5-10/1
meter, is an independent power supply - a storage battery - made 3. SPECIFICATIONS
ag a plug-in unit and included in the P5-10 meter standard equipe
ment together with & battery charging cable.

1.3, The following abbreviated designations of the meter com-

3.1. Test pulse length fcr a load cf

T5Q 4 P8 anccsncnsassssscassocssccssssncovssasnssese <0.05

0.1 +0.02
ponents and physical quantitiss are used in the Description: 0.3 :0 06
T0 = Instruction Manual 1 +0—2
ENMW - electromagnetic wave 2 :0-6
Ceret. -~ cathode-ray tube il
64 30 16
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3.2, Minimum meamahle distance to irregularity
at contraction (shox-tbning) factor cf 1.5, m .. ees 5
3.3. Test pulee emplitude at a load cPf ™a,

Ve
fer pulse lengths cf 0.05 ms,
0.1 ps, at least .... evesccscscencaccess 10
for pulee lengths of 0.3 us, 1 ps,
10 us, 30 us, 8 1eBBY senvenciarencnanonsens 20
for pulse length cf 100 us, at least coceeses. 2
3.4. Characteristics of compensation pulse for
e load of 75Q :
emplitude, V, at 1e88t ceccencecaccacancsensones 3
pulse length, ns, 8t 1€8FT ceeerscvsacccacccnces 10

3.5. Repetition period cf calibration time
markers, ue:

over ranges:

1 estecsrenn
km ®escsccncssneccsccassccersosase 10

3.6. Error of calibration time marker repetition
Pericd, %, Within ceecsceccccesssnscocanconasans 0.1

3.7. Distances tc be measured, km ecerecnsassese 0~0.3

0-1
0-3
0-10
0-30
0-100
0-300
3.8. Nain error cf distance measurement, %,
Within ceccvesscnnacrecccncancascneanscenans 1
+ 3.9. Contraction factor setting error, %,
Within seveeccececeescsscscnccns sssase i1

3.10. Sensitivity cf iuncoming signal amplifier,
m/mV, 8t 1least eecseecsacesene. coniaisowse 0.6
3.11. Amplifier bandwidth, Mz, at least ..o.eoe.. 10
3.12. Sweep trace movement up and down from
screen centre, mm, 8t least cieccccscncsons

eess 60
3.13. Useful portion cf sweep trace, M eeeveses 60
3.14. Sweep length, us:

cver rangee:

e, 36
30-60

10 KM coccevrersceconsasaanans

I00LKT + caiwseissaionassiis s shssestsinnannsnsnenesdO0E00
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alarm circuit (for meter P510), V ccceenucccrs

300 KM accaeec-ssvscccaccsccan cecessssesssse B00-1500

3.15. Warm=up time, Min ceccces 5

3.16. Characteristice cf charger:

charge current, Ml ceevesscvacsscecs 150 +10
pwitch-off vcltage, V . 29-30

3.17. Power supply:

A.C. mains:

voltage, V eacvesscesscccsanacccscsasscncascnnce 220 3223
220 311

sesesss R s e s ensnmnassvinne 305 400

frequency, HZ ..
D.C. 1ine voltage, V ecccccovrssssssacessesoccrccs 10-15;
22-30
built-in battery (for meter P5-10)
3.18, Power consumption:
from A.C. mains cf 220 V, VeA, MAX cocevccscccas 35
from D.C. mains of 12.6 V, W, MaXe eccsesccccoss 15
from D,C. mains cf 27 V, W, max, ..
3,19, Current dreined from buillt-in battery
meter P5=10), A, MaX. csccsacccsaccsscs
3.20. Operating level of battery discharge

. 10 10,2
3.21, Nean time betwean fallures, B cceee- 2500
3.22, Overall dimensions, MM cesecesvescecescoca 160x274x430
3.23. Mass, kg, max.:

meter with maine power Pack cccaevssescecocncccccssesn 9.8

storage battery unlt secececccecancrocccrccccee
3.24. Sexrvice life, years

3.26. Time of meter continuous cperation,
from A.C. 8nd D.C. MaiNs seecencecssces
from built-in battery c.cceccacsescaccee

4. STANDARD EQUIPMENT

Table 1 lists the component items of the P5-10 {(P5~10/1) me~

ter.
Table 1
Name i Quty per|Qnty per | Remark
P5-10 P5-10/1
metexr meter
Stcwage case 1 1

sntainings
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Table 1, continued

N
ame Qnty per | Quty per| Remarks
P5-10 P5~10/1
meter meter
1. Line irregularity meter with Ppower
supply unit pack 1 1
2. Storage battery 1 =
3. Imput-circuit unit 1 1
4. Screwdriver 1 1
5 12.6=¥ D.C. supply cerd 1 1 4.850.028
6. Connecting cable, 4 m long 1 1 4-850.015
T« Patch cable 2 1 4- 850-016
8, Charging ceble 1 - 4:850.017
9. Series resistor (24 v, 27 V) 1 1 At re;uest
10. Viewing hoca 1 1
11. Box 1 1
containing:
CiMH10~55=2 lamp 1 1
CMHL0~55 lamp 1 1
BliI-1Bfusee, 0,25 A 2 2
Bll-1Bfuse, 0.5 4 2 2
BlI-1B fuge, 2 A 2 2
[crocedile clip I3 4
beak clip r' 4
12, Instruction Manual 1 copy |1 copy
13. Service Log 1 copy |1 copy

5. DESIGN AND PRINCIPLE OF COPERATION
5.1. Pulse Measurement

Pulse measurements are carried out by tranemitting to the line
under examination veltage pulses (test pulses) which propagate down
the line and after being partielly rei‘lecte(i from wave impedance
irregularities return to the peint of transmission.

The test pulse and the reflected signale are displeyed on the
oscilloscopic c.r.t. screen. The signals reflected from wave impe~
dence irregularities are delayed after the test pulse fcr perilods
depending on tha distance to the respective irregularity, i.e. the
reflected s:}gnsl delay after the test pulse.on the cer.t., screen

€8

is proportional to the distance to the irregularity. This techni-
que gives quick and accurate measurements, especially when the
fault im of the type of an open circult, short circult or contact
of wires in multiwire systems,

Wave impedance irregularity is characterised by the reflec-

tion ccefficient:

porefl z=f

,
Utest 2+ °P
where P is the reflection coefficient,
Uretl is the reflected pulse amplitude,
Utest is the test pulee amplitude,
z i# the impedance at the place of fault,

4 is the nominal wave impedance of the line.

The absence cf the reflected signal testifies to an accurate
matching of the line with regard to wave impedance. The reflected
signal retains the polarity of the test signal, when the impedance
at the place of reflection is increased, snd reaches the maximum
emplitude equal to that of the test pulse (full reflection) in case
of an open circuit; and the reflected signal reverses the polarity
when the line impedance at the place of reflection is dacreased,
reaching its maximum emplitude equal to that of the test pulse in
case cf a short circuit.

Iocation of feult (wave impedance irregularity) in a line by
transmission of pulses may be effected by itransmisslon of either a
short video pulse or a single voltage change.

Pesting with a short video pulse is used mainly to trace and
locate a fault or some large irregularitiss. The derivative of
distribution cf the cabla irregularities cbtained by this method
presents reflections from the start and and of irregularities.

This method gives much worse results when the line contains
complex irregularities, such ae several exiended wave impedance
irregularities succeeding one another, or a continuous varintion
cf wave impedance along the line, etc.

The method of testing with a single change of voltage gives a
full picture of the wave impedance variation aslong the line. By
using beth methods eimultanecusly it is poseibla to get more cor-
rect infermation cn the line condition by comparing the pulse cha-
racteristics obteined by these twc testings (mee Pig. 2)',

a) law of wave impedance variation in line having length lk;

b) test pulse - video pulse;

* [1lustrations and appendices eppear at the end of the publication.
€9



c) test pulse - single voltage change;

d) pulae characteristic cf line at testing by video pulse;

e) pulse characteristic of line at a single voltage change,

The P5-10 (P5-10/1) meter employs both methods of testing,
i.e. with vidao pulses and a step voltege.

The distance to the place cf irrégularity (transposition of
wires, short circuit, open circuit, cable insert, continuous varia-
tion of wave impedsnce) is datermined by the delay of the reflect-
ed signal with regard to the test pulse leading adge.

If the velocity cf the pulse prepagation along the line is
kncwn (or previously ed), the dist: %6 fault can be calcu-
lated unambiguously.

The accuracy of fault location dapendes on the attenuation-
frequency characteristic of the line under measurement, this cha-
racteristic datermining to which extent the reflected pulse gets
ite edge smoothed and its emplituda decreased after travelling back
to_ the point of transmission (this is caused by the fact thet the
rulse frequency spectrum components propagete st different veloci-~.
ties and, beeides, the high-frequency components suffer attenuation
mich guicker).

While propagating along the line the video pulse enlarges, its
leading edge loosing slope and its top end centre of gravity addi-~
tionslly retarding.

Inasmuch as the measurement is teken by the initial point of
the reflected pulse leading edge on the c.r.t. screen, additional
errors due to the properties of the line under examination are intro-
duced in the meassurement.

The velue cf kilometric attenuation of the line under examina-
tion datermines the limit of the distance to which the reflections
from fault can be clearly discer'ned.

The video pulse enlarging dateriorates the meter resolution
determined by the pulse (leading edge) length. The extent of pulee
enlargement depends on the line characteristics. The meter resclu-
tion can be restored by introduction, at the place cf, fault, cf
compensation for the reflected pulse enlargement.

In the meter provision is made for reflected pulse length
correction by adjustment of the test pulse shape (knob- labelled -
COMPENS. ).

To make pulse measurements as objective as poesibla, it 1g ne-
cespary to have a sketch (or photo) of the line characteristic ob-
served under normal conditione (with the meter controls - pulse
iength, output impedance, electric scale and gain - pet in certain
pesitions), to be able tc ccllate it with the line route chart.
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In this way the reflections displeyed on the screen can be re-
Jated tc landmarks, making it possible to take measuremente from a
permanent irregularity (ceble insert, check pole, transposition)
nearest tc the fault, rather then frgm the point of connection of
e m;:e:;cetches showing all permanent irregularities on the 1line
are available, the fault can be located by ncting the appearance
of a new spike on the pulse characteristic.

Electric pulse energy propegates in lines through certain wave
ducts. Coaxial cablags and high-voliage power cables with a separate
gheathing for each core (type OCDH, QA5 etc.) have only on? wave
duct, “core-sheathing". Multi-ccre cablee and multi-wire lines have
as many wave ducts as cores (wires). For instence, e three-core
power cable has three wave ducts: two "ccre~core" and one "sll
three cores—sheathing".

In uniform portions of line, electric pulse energy propagetes
indepandently through each wave duct. This means that upon connec-
$ion of the test pulse generater according tc the "ccre-core" cir-
cuit end if a short circuit of these cores existe at a distance,
only one "core-core" wave duct will be invclved in the pulse prope~
gation and pulse measurement process, while the othar cores and the
gheathing of the multi~core cable will be cut of it.

In case cf a short circult cf one of the cores to the sheath-
ing, connection of the test pulse generator accerding tc tha
"Paulty core-sound core" circuit will ceuse all three wave ducta
to participate in pulse propegetion process in a three-ccre cable.

The accuracy cf pulse measurements depends mainly on the cor=
rect choice of the pulse signal propagation velocity for a given
line.

FEach 1line differing from other lines in their primery charac-—
teristics (type cf dlelectric, cross—sectional ares, material of
wires, etc.) has its own value of pulse signal propagation velocity.
The meter provides direct reasding of distance in unita cf length,
with the signal propagation velocity in line taken into considera-
tion, and expressed through the EMW contraction factor (knecb CON-
TR.ACTIéN). the EMW contraction factor fcr a wave duct is determined
from fcrmula:

Y= %,
where C is the light velocity equal to 300 m/ps,

v is the pulse propagsticn velocity for a given type of line.

The values cf ccntraction factor fer wave ducts cf cables and
lines cf different types are indicated in Tsbles 5 and 6 of Sec—
tion 9. 7 r
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on the c.r.t. screen. The measured distance is read directly off tha
" goala of a precision potentiometer labelled DISTARCE.

leasurements on a multi-core cable or multi-~wire overhead
line may be of a multi-wave nature as Pulses may propagate along

two or more than two wave ducts. Each wave duct is characterized by
its own specific propagation velocity (contraction factor), wave
impedance snd atteruation factor.

Therefore, the fellowing recommendations should be cbserved
when carrying out pulse meagurements on malti-wire lines.

1. Nc matter what the nature of fenlt is (short or open cir-
cuit in one, two or more cores) the meter should be connected sc-
cording to the "core-core® ("wi.z-e-wi.re") circuit. If one of tha
cores is faulty, conpection cf the "faulty core-sound ocore® type is
used. For measuremente on overhead tranemiseion lines with herizon-
tally arranged wires the meter should be connected according to the
"middle wire-extreme wire® or "middle wire-earth” circuit.

2. Connection of the meter according to the “all corez (wires)
— sheathing (earth)” circuit sheuld be avolded ap it Blives, besi~
des the minimum bropagation velecity, en increased attenuation of
rulse amplitude and change of pulse-slope,

Connection of the "core~sheathing” type ie of interest for de~
tecting a faulty core by the oomparative analysis method (Para
5¢3.7., Section 9.4). -

The ways of comnection of tha meter input circuite and the ex-
ternal input-cirouit unit for measurements on malti-wire lines are
described 4n Para 5.3.7.

If the wave contraction factor of the 1ine to be measured 1s
not known, it can be roughly calculated by tha follewing equation:

vafe

where € is the cable insulation permittivity, or
it can be experimentally found by the Procedure described
in Chapter 9,

In some cases it would be good practice to draw the pulse cha-
racteristic in different positions of the meter controls (RANGES,
{(km), TEST PULSE (ps), GAIN, COMPESS.) and for different types of
meter oonnection, to be able to use tha meter to ite full capabi-
1ity.

In this case the data of each Pulse characteristic should be
marked down separately and the respectivo scale indicated,

5.2. Principle of Operation

The meter operation is based on the principle of distance mee-
suring by the delay of the reflected 6ignal with regard to the
tranemitted signal. The events occurring in the line are displayed
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The main elamente of the meter circuit ere as Follows:

master oscillator;

clock generator;

sawiooth generator;

sweep dalay clrcuit;

X=-deflection amplifier;

test pulse generator delay circult;

test pulse generator;

input circuits;

incoming signal emplifier;

Oer.t. indicater;

power supply clrcuit for main unit;

storage battary;

ack and charger.
;‘l::n:u::::nzl interconnection of these elements is illustrat-
a
" mﬂ‘::g:n:p:: v:;.tage from the master osecillator-is fed to trig;
ger the clock generstor and to tha calibration marker shaper input.

The pulse from tha cleock generator triggers the sawtooth gene-
rator which in turn triggers simultaneously the sweep dalay cir-.,
cuit and the test pulse delay circuit thus ensuring strict locking
of these two dalays in time.

Deley of the test pulse enables this pulse to be viewed on
tha 0.r.t. screen in the absence of the sweep delay (at the begin-
ning of measurement). This delay is set by means of the (READING
4 :‘::b:;weep dalay circuit produces a sawitooth sweep voltage from
the instant of comparison of the highly stable linear sawtooth volt-
age with a reference vcltage datermined by tha EWW propagation v:-
locity in the cable (knob CONTRACTION) and tha delay comtrol kmol

CE).
settm’l’ie(::::pnﬁ?q: f: continuously varisble and calibrated by
means of high-stability calibration time markers. The dalayed saw-
tooth eweep voltage from tha delay circuit output is fed to the
x-det;::t;::q::;ﬂ:::::;th sweep volitage from the X~deflection ampli-
the X-plates of the c.r.t.
i} ;:::z:::: :::l.se fro: the test pulee dalay circult triggera
exator.
F” t;::tp:itsl:e:.:re fed to the line to be measured and te the me-
tar input (amplifier, Y-plates of the c.r.t.).
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The meter input (INPUT-OUTPUT connector) receives also the
reflected pulses from the line.

The input circuits perform primary processing and switching
of the received information on the condition of the cable by any
method of measurement.

The pewer supply circuit for the main vnit provides all neceg-
sary supply voltages to the meter circuitry, including high-voltage
supplies, when the meter operates directly from & D.C. line, For

field or emergency operation, when no external D,C. or A.
is available,

tery unit.

C. supply
the main unit receives supply from the plug-in bat-

In operation from en A.C, supply mains the main unit receives
this supply via the mains power pack which aleo fulfils the func—
tion of the storage bettery charger. .

The distance to feult is read off as fellows. With the DIST-
ANCE sweep delay control knob set in position "O", the READING SET
test pulse delay control knob is used to mateh the test pulse with
the reeding msrk on the c.r.t. screen.

The DISTANCE knob is then used to match the reflected pulse
with the same reeding mark, and the distance to fenlt is read ai-
rectly off the readout scale of this knob, calibrated in units of
lengths (m or km, depending on the measuring range).

The RANGES, km switch is used to switch over the calibration
markers and time-setting elements in the meter functionel units.
The scale of the line section under examination is changed over by
meens of the toggle switch of the seme name.

The length of the test pulse to be iransmitted to the line is
selected to sult the line length and attenuation by means of the
TEST PULSE, pms switche

The reflected signal coming from the line is adjusted in mag=

nitude to be convenient for meagurement by cperation of the GAIN
¥knob.

. 5. 3. Circuit Components
5¢3.1. Master Omcillator

The master oscillator produces & reference frequency of 100 kHz
to trigger the clock generator and the calibration time marker sha-
per.

The circuit consista of & crystal-controlled self-oscillator
(MC1-1) and a gate (MC1-2) producing pulses for triggering the
clock generator end 100-kHz calibration markers (Fig. 5).

In tha initial etate the gate is closed. Positive pulses from
& gectior of the self-oscillator tuned circuit (L1, €2) are applied

T4

i in,
to the base of the MC1-2 transistor via dlode I end accelerating
©
ork C4, R4.
T The 1(')O-kHz negative pulses derived from the gate tr:ns:ls::r
a
ollector trigger the first fiip-flop of the clock generator
cre furnished via network €5, R6 to the marker shaper.
8.

5.3.2. Clock Generator

The clock generator produces calibration markers end pulses
i h generator circuit.
r triggering the sawtootl .
i The clock generator consists of the following elements
divider;
calibration marker shaper; -
i 1se aper.
sgwtooth generater triggering pu §
T:e aivider (Fig. 6) comprises six flip-flops connected in :e
ies and built around six integrated microcircuits, MCZ-I:C7;4E30
1 3o is 04.
- d the totel scaling rat:
flop is a scale-of-two en o
fup—ﬂ:he output pulses from the flip-flops are voltaga pulsesow:lso
respective repetition periods {repetition frequencies): 20, 40, s
160, 320, 640 ps (50, 25, 12,5, 6.25, 3.125: 1.56 :Hz;;.o it
The output pulses from the third end sixth f£lip- 8p . c;.o
640 us) are passed by respective peaking networks C7, R8 an b
shapers
R11 to the calibration marker " )
The output pulses from the first, fourth and sixth £lip :1011:;
(20, 160, 640 us) are passed by respective peaking netwerks Cé, 4
s
ce ,RS, €10, R11 to the celibraticn merker phapex. y
’ The calibretion marksr shaper (Fig. 6) is a diode gat: =
(i2-]I5) . One of the diodes, depanding on the position of i e ::Bng
switch Bl, turne on thus allowing the pulses from the mas ers .
cillator (10 ms) or from the respective flip-flcp (20, 160, 640
i k *THI".
for passing through to jac .
The meter hes four main measuring ranges: 1, 10, 100 and
00 km.
i The 1-km (10 us) range is calibrated by two markers (pulses
from the master oscillator at a repetition period cf 10 ns)e .
The 10-km (100 us) renge is calibrated by five markers {pulse
i 4i0d of 20 us).
the divider at e repetition per:
3 Th: lor)-km (800 ps) range is calibrated by five msrkers (at
tion period of 160 us).
: rep:‘:: 3(0)0-1’;111 (3200 us) range is calibrated by five markers (at
e repetition period of 640 us). ) ‘
epThe sawtooth generator triggering pulse ghaper (Fig. 7) is a
triggered multivibrator using transistors T1, T2 and microcircuit
TLE
Mce (transistor assembly)e
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The circuit input (Base of T1) receives triggering pulses from
the divider (at a repetition peried of 80 ne over the 1-km range or
640 ns over all other rangea, es selacted by range switch Bl).

Positive pulses derived from the collector of gate transistor
T1 ere furnighed via R29, €19 to the multivibrator input (base of
the NC8 firat trensietor). The multivibrator own peried determined
by capacitors €21-024 (switched over by range switch Bl) ig legs
than the triggering pulese perioa (80 s end 640 ns) over the 1-km
and 10-km ranges end exceeds the triggering pulse period (640 ne)
over the 100-km end 300-km rangeg.

The triggering pulees derived from the emitter follower output
(second transistor of MC8) are furnished vis €27 to trigger the
aawtooth generator (input of gating flip~flop MC11) at a repati-
tion pariod es follows:

80 ns over the 1-km renge;

640 ns over the 10-km range;

about 10 ms over the 100-km range;

about 15 ms over the 300-km range.

5+3.3. Sawtooth Generator

The sewtooth generator
which 1s used to produce a
pulse delay,

The sawtooth generator block diasgram is shown in Pi'g. 8 and
ite schematic circuit diagrem, in Pig., 9,

A flip~flop built around two transistors of integrated micro-
circuit MCI11 shapes pulses to control the gate (MC13-1).

The flip-flop 1is triggered via cireuit €53, JII by the pulse
from the clock generator. It is returned to the iritial state via
JI4 by & gpecial eignal from & resget circuit,

The function of the gate is to
the SPG circuit.

Gate transietor MC13-1 is initially cut off by
voltage at the collector of transistor MC11-2,
Diode JI7 is conducting and resistor R103 shunt
rator input. The pogitive pulges coming from ihe MC1l-2 output vie
network €55, RS5 open the MC13-1 gate thus outting off diode JII7

end dieconnecting the sawtooth generator in,

pu: from the flip~flop.
Avalanche diode JIIS stabilizea the turn-on in tant of the gate
transistor,

provides a linear sawtooth voltage
linear calibratea sweep delay and a teat

produce pulsaes for triggering

the negative
The gate 1s cloged.
a the sawtooth gene~

The sawtooth generator employs & Millar integrator circuit pro—
viding for a linear sawtooth output. The emplifier in the feedback
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circuit usee tranelstor T7, and the emitter follower uses transis-
E M:}l\:-:hunting effect of the 17 emplifier input impedance on .
charging reeistor R101 1s eliminated due to the employmentio:t:ei -
pack resistor R98. Stebilizer diodea JI6, HNIB-JIR0 fix the ldl a
position of the operating point. Emitter follower MC1l3=3 re u:es
the circuit output impedance for matching it with the comparator
fnput end ehortene the sawtooth generator recovery time.

The duration of sawtooth voltags ie determined by charging oe-
imcitore €57, €35-C38, C40, C41 selected by range switch Bl.

S¢3.4. Sweep Delay Circuilt

The sweep delasy circuit is designed to put out the sawtooth
sweep voltage with e delay determined by the preset reference level,

The block dlagram of the sweep delay circult ies shown in
Fig., 10. ]

The comperator (Fig. 11) uses integrated microcircumit MC14-2
(transistor essembly) and transistor T1l4 in & differential circuit
configuration. One arm of this oircuit ig the reference voltage
follower and the other arm functions es an emplifier for the dif-
ference of the sawtooth and reference voltages. The input of source
follower T14 receives via R138 & reference voltage from reference
voltage setter NC12, T6 controlled by the DISTANCE (R83) knob. The
source follower current ie additionally stabilized by e stage
using microcircuit MCl6-2. )

The other input of the oomparator (MC14-2) receives the saw:
tooth generator output voltage via R116, JI26,

This stage turns on and puts out the sawtooth voltage only
when the voltage applied to its base from the sawtooth generstor

t the emitter.
comea to exceed the reference level &

Thus it 4s possible to vary the sawtooth voltage delsy at the

the reference voltage.
comparator output by varying

The delayed mawtooth voltage is amplified by the X-deflection
emplifisr built around transistors T10, T13, and used ag & horizon-
tal sweep voltage for the c.r.t.

Thepparaphaee emplifier ie built around transistor T10. The
Positive sawtooth voltage is derived from the emitter and via ca;
Pacitor C67 is applied to one of the X-plates of the c.r,t., whi eT
the negative sawtooth voltage is taken from the collector of tran-

ther X-plate.
asistor T13 to be supplied to the o

The voltage from the T10 emitter is simmltaneously furnished
via diode JI25 to the reset circuit using transistors MCl4-1 emd 78.
This circuit puts out positive pulses which cut off transistor
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MC1l-2 of the gating flip-flop (Fig. 9) ceusing the sweep delay
circuit to return to its initial state,

The voltage from the T10 collector is furnished via network
C61-R143 to the blanking pulse shaper designed to displace the
C.r.t. besm beyond the screem for the retrace time.

The blanking pulse Bhaper uses transistors
MC14-3.

During generation of the Bweep voltaege transistor MC14-3 ig
ceused to conduct by the positive msawtooth voltaga applied from the
T10 collector, and the zero potential from the MC14-3 collector ig

furnished to the c.r.t. blanking plete. The beam is visible on the
C.T.t. Bcreen.

T11, T12, MC16-1,

As soon ag the voltage et the T10 emitte:
where JRS begins to oonduct, the reset circ:
trensietor MC1l-1 of the gating flip~flop. A zero potential ig
eapplied to the inputs cf transistors MC16-~1 and T11, causing thesge
traneistors to conduct too. Trensistor MC14-3 turne off furnishing

+30 V to the c.r.t. blenking plate which ‘brings the beem outside
the screen.

T reaches the point
uit operates turning on

The time patterns of the sweep deley
Fig. 12,

The reference voltage setter (Fig, 11) is decigned in a volt-
age stabilizer configuration around integrated microcircuit MC12
(transistor eseenbly) and transistor Té.

The reference voltega setter tekes the 1
divider R70 (RT1, R72, R73), R74 (RT5, R76, R77), R68, R78, RSO,
R81, R82, cut in in the +12-~V stebilized voltage source circuit
Providing supply to the sawtooth generator,
ege 1s taken off the slide of linsar
labelled CONTRACTION.

The setter output veltage - a reference for Precise level ca-

libration - is taken off the slide of linesr precision potentiome-
ter R83 labelled DISTANCE,

circuit are given in

nput from vo 1tage

The setter input volt-
precision potentiometer R8O

5e3.5. Test Pulse Deley Circuit

The test pulse delay circuit' provides a delay of the test

pulse relative to the sweep beginning in order to enable the test
pulae to be observed on the c.r.t.

screen in the ebsence of Bweep
delay.

The block diagram and the schematic circuit diegram of the
test pulse delay circuit ere shown in Figs 13 mng 14, respectively.
The cemparator uses integrated circuit MC15-1., The first
stage is an amplifier end the second stage is an emitter follower.

T8

e emplifier is fed with the sawtooth voltage from the STG'O::d §
T:e emitter follower receives the D.C. voltege from a D.C. vtheag
i tter comprising voltage divider R124, R126 (su.ppl:ledsfirc;m’.i e
s:_z‘v gtabilized source by means of avelanche diode JRi t:n =5
:ex' follower MC1l-3 which is a matching element between the .

tor.
tege setter and the compara
i As socn as the sawtcoth voltege ccmes to exceed the :eferenci
et by potentiometer R126 (READING SET knob), the comparator furn:
E
i shapex.
a signal to the emplifying 1
- The smplifying shaper using transistors T9 and MC15-2 produ
i rator.
1se tc trigger the test pulse gene :
° aT:: output signel from the comparater turns on traneistor T9.
The positive pulse derived from the collector of transistor '1‘2
is applied via R119, €59 to the base of gate traneistor MC15-2,
i
which generates at its collector a negative pulse to trigger the
test pulse generator.

5.3.6. Test Pulse Generator

The test pulse generator is designed to provide test pulses
le veltage change.
f varisble duration and e eing
i Figs 15 enl 16, respectively, show the test pulse generator
ircuit disgram.
block dimgram and schematic ¢ e
The triggering pulse from the test pulse delay circuit arrives
via diode J43 at the input of = multivibrator using trans:lstors.
720, T21. The multivibrater generates a positive pulse of durat:L:n
. o : "
abc:re 100 us at the ccllector of T21, by means cf time Bett;ni [
ments ¢84, R176, R175, €83 cver all ranges, except for the 1- r;
range. Over this range, the multivibrator is reset by a pulse from
: d via diode Ji44.
ating £flip-flcp MCll-1, supplie
y ihe positive voltage change derived from the collector oft'r21
is furnished to & pulse ghaper designed es a gate stage usingc ;?n—
sistor T22 with shaping circuits in its ccllector: L4, R181, C92;
15, R182, €93; L6, R183, €94; L7, R184, C95; L8, R185, C96; L9;
5 24.
Ri86, €97; 110, R187, C98; T23, T
,Th?’ehapix’xg circuits mre switched over by pulse durat:lonbsw::ch
f dicde Jl47-JiI54 as gelected by the
B3-1(TEST PULSE, us knob). One ¢
switch, turns on and connects the respective shaping circuit. This
result; in generating at the load of transistor T22 (R189-R196,
respectively) pulses cf a bell-like shape and with a duration cf
0.05; 0.1, 0.3, 1, 3, 10 or 30 us, 8nd a square pulpe cf abcveth
100-;15 duration which is used as a single voltage change over the
1~ d 10-kin ranges.
3 ;;e stages using transistors T23 and T24 tranemit the vcltage
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change from the collector of T22 to the emplifisr input, when the
switch is eet in position " 1 v,

The amplifier uses a high-voltage, high-frequency transiator
T30. Normally cut-off transistor T30 is driven in conduction by
pulses from the shaper output, and the pulses of o preset duration
end emplitude derived from its collector ere furnished to composite
emltter follower 1-731, T32.

Emitter follower 1 matches the test pulse generator output
with the line wave impedance lying within 30-500Q

The AGC aystem stebilizes the test pulse amplitude. Transistor
T35 is @ variesble resistor in the feedback circuit of emplifier T30,

Aa the test pulse emplitude rises at the emitter of 732, the
circuits of evalanche diodes J69 and E7I, in turn, begin to conduct
in the emitter of T35. As a result, the collector current of T35
and, coneequently, the emitter voltage of T30 increase, which decrea—
ses the amplifier collector current and atops the rise of the test
pulse emplitude.

Thus, owing to the non-linear feedback, emplifier T30 does not
distort the test pulse shape.

The circuit for correotion of the reflected pulse shape is
designed to produce a speclal-ghape pulse rigidly locked to the
test pulse, so0 as to compensate for the distortion suffered by the
test pulse during its travel in the line and for resolution Treco-
very (Fig, 17).

Tha correotion oircuit oomprises the following elements:

threshold circuit;

multivibrator;

enplifier,

The threshold oircuit (JI55, T25) is a shock~excitement oscil-
lator producing e pulse rigidly locked to the test prulee trailing
edge,

Till the arrival cf the triggering (test) pulse from the col-~
lector of amplifier T30 transistor T25 is oonducting and the ope-~
rating point of tunnel diode J55 is on the firet uprising branch
of the charsoteristic., When a positive pulse switches over XI55,
iwo pulses will be epplied to the bese of transistor T25 via the
differentisting network €99, R209; one (positive) cutting off con~
duction of T25 and the other {negative) driving this transistor in
conduction end exciting shock oscillations in L2. The positive pul-
8¢ locked to the test pulse tralling edge will be passed by diodes
I56, I57 to the multivibrator built around transistora T26, T27.

The multivibrator (226, 227) shapes a positive pulse of a du-
ration determined by time-gatting elements €101, R218, Cl02. The
positive exponential output pulse from the multivibrator, whose

8o

auration is set by diode switch I59-T63, K73, Q74 to suit the t;z;
pulse duretion (set by switch B3-1), is furnishad via network C 5
R233 to an emplifier built eround transisters 728, T29.

The emplifier first stege is en emitter follower. The output
pulse from the second stage (collecter cf T29) is & negz_ative expe-
npentiel pulse locked to the and of the test pulse trailing edge.
fhis pulse ies passed to emitter fcllower 2 using transistors T34,
733 and designed to match the emplifier cutput with the lins wa:e
impedance. Amplitude and duration of this pulse are controlled by
resistor R244 (COMPENS. knob) contained in the amplifier feedback
Circ“;::sistor R225 (OUTPUT IMP. knob) cut im the emitter circuit
of transistors T32, T33 is used to vary the test pulse generetor
output impedance for matching it with the lins tp be measured.

The time pattern of the circuit is shown in Fig. 18.

Attached at the test pulse genersator cutput is e line over-
voltage protection circuit comprising two switches (hi@-wltge
transistors T40 and T4l), normally turned off.

VW:lth the line is energized, transiator T40 or T4l is driven
in conduction via diode JI3I or JI34(dependingon the polarity of
the voltege) and respective current emplifier T38 or 739, and
shunts the test pulse generator output. All current due tc extrane-
ous voltage in the line flows through transistor T40 or T4l and
fuse IIpI. If the line voltage reaches the value of the oxder cf
10-15 Vv, f‘\;fé' MIpl will blow out thus disconnecting the test pulse
ganerator output from the line.

The operating voltage of the protection circuit is set by
avalanche diodes II32, IM28.

5 3.7. Input Circuits

The internal input circuits and the external input-circuit unit
fulfil the function of primary processing end switching of the test
and reflected pulses in carrying out pulee measurements by the fol-
lowing techniques:

comparative analysis;

separete connection cf the test pulse geperator and incoming
signal amplifier (measurements by the energy transfer method);

subtraction (the test pulse is trensmitted to two lines, cne
of them being sound);

test pulse compengsation at the amplifier input;

switchover of outpute (from unbalanced to balanced).

The input circuits of the main unit (Fig. 19) comprise switch
B7-1 and connector U4 (INPUT-OUTPUT).
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Switch B7-1 (2, b) mekes it possible to switch the common out-
put of the test pulse generator to three lines (positions COMMOR 1,
COMMON 2, COMMON 3 of the switch) in ts by the P
tive enalysis methed, and to effect separate connection of the
test generater output and the incoming signal amplifier input (po-~

sition ~ SEP. of the switch) in measurements by the energy transfer
nethod.

8-

In" this case the line tc be measured is connected tc the patch
cable (INPUT 1, INPUT 2, INPUT 3, 1 , GAIN) which, in turn, is

ted via the ting cable to the INPUT~OUTPUT connector
on the tester main unit.

The external input-circuit unit consists of switches B4 (BA-
LANCED-UNBALANCED) , BS (ON), B6 {COM. -SEP. ~SUBTR. ), balance-to-uyn—
‘balance tx‘mﬁformers Tpl, Tp2, balence transformer Tp3, balance
resister R258 (BALANCING), and comnectors HI (OUTPUT), ms, e
(IweuT 1), 07, W8 (INPUT 2).

The unit is connected to the meter through a connecting cable
terminating in connectors lI2 and H3, .

When using the external input-circuit unit the meter has two
inputs switcheble from balenced to unbalanced lines by means of
switch B4 (BALANCED-UNBALANCED). 4

Switch B6 (COMMON-SEP.) makes it possible to carry out the fcl-
lowing meesurements: i

by the energy transfer method (INPUT 1 is connected to the
test pulse generator cutput, and INPUT 2 is connected to the incom~
ing signal amplifier input);

by the subtraction method (e sound core (cable) is comnected
to one input, and the faulty core (cable) is connected to the other
input); subtraction is effected at transformer Tp3;

suppressing the test pulse at the amplifier input (with switch
B5 (ON), turned on, by means cf potentiometer R258 (BALANCING).

The diagrams of the meter comnection for different input con-
ditions sre givean in the Appendix tc this Manual.,

5¢3.8. Incoming 8ignel Amplifier

‘The emplifier is designed to amplify the positive and negative
signals coming from the line without distorting these signels. It
uses a differential circuit built around transistors T43, T44, WC20,
T45, T46, NC22, T47-T52. The block diagram and the schematic cir—
cuit diagram of the amplifier are presented, respectively, in
Fige 20 mnd 21,

The line to be measured is coupled by means of switch B8-1 tc
the amplifier input either directly or vis a filter (C119, €120,

&2

¢121 - low=-fregquency filters, R259, €156, €118 - high~frequency
fpilters). )

The input source fcllower (743, T44) is a matching element
petween the input circuits and the amplifier. Gain is ccntroll:: by
megne of resiator R261 (GAIN knob) conteined in the base circu:
of‘ :t;a.nsistox‘ T43. Position of the sweep trace im adjueted by -
nmeans of resigtor R264 (knod ® t") xcox'n:a:u'led in t}‘le base circu
of transistor T44. o -

The amplifier threa stages (MC20, 745, TA46, MC22), using e
negative feedback, provide for the desired gain. The third s:afe
output is matcheq with the output stage input by an enitter fol~
lower (T47, T48).

The amplifier receives supply from two voltage stabilizers,

=12 V).
250, N85 (+12 V) and T49, 184 (

v The cutput stage uses high-voltage transistors 751, T52. The
pignals derived from the collectoras of these transistors are ap~
plisd to the Y-deflection plates of the Cex.te

The emplifier pass-band is corrected by elements €127, Cl29,
€133, €141, L11, L12.

5¢3.9. Indicator
The indicator is besed on & cathode-ray tube, Type 8JDEN .
The. indicator circuit diagram is given in Fig, 22, and ite
main charscteristica ere indicated in Table 2.

Teble 2
Characteristic Value
6.3
Heater voltage, V e
Heater current, A 72)0
Accelerating anode voltage, V p
Fifth anode voltage, V -
Senpitivity of Y~deflection plates, mm/V 2
Sensitivity of X-defleotion plates, mm/V ;..oﬂo
Useful area, mm

The c.r.t. €lectrodea receive supply from divider R51-R55 cone
tained in the ~700-V source circuit.

The post-acoeleration voltage is supplied from & +2200-V rec~
“ﬁe;.esietor RS1 is ueed to vary the bies to the c.r.t. modulator
and thereby to vary the sweep brightness on the c.r.t. screen,

Resistor R54 is used to focus ‘the display. v
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Resistors R57-R62 are for the initiel setting of voltages at
the c.xut. electrodes.

5.3.10. Power Supply Unit

The power supply unit Provides al)l nhecessary voltages to the
meter circuitry when the meter operates from a 10-15-V or 22-30-y
D.C. line. The unit comprigea the following elements (Fig. 23);

voltage stebilizer;

voltage converter;

rectifier with filters;

battery alarm circuit.

The unit provides the following direct and aJ}ema.t'.!ng vol-
tages to the meter:

Table 3

Voltage, v Current, miA| Ripple amplitude, Vv Power (W, Von)

+6 20 0.15 0.12
+12 50 G.15 0.6
=12 50 0.15 0.6
+30 20 0.12 0.6
+40 30 0.15 L2
~40 25 .2 1.0
+60 30 0.2 1.8
=700 0.3 0.25 2.1
+2200 0.03 1.0 0. 06
6.3 90 - 0.6

The voltage stebilizer (Pig. 24) is a iransistor compensation
stabilizer with direct regulation (transistors T63-765).

The regulating element is compoeite transistor T64, T65,
Diode JIII ie the reference element.

The stebilizer output is furnighad to e semiconductor voltage
converter built aroung traneistors T61, T62 in a self-excitetion
balanced push-pull circuit., Tt provides a aquare puise at a gene-
ration frequency of 3-5 kHz due to the epread of the Tp4 transfor-
mer core parameters. p

6.3 V derivea from the voltage converter tranaformer is sup-
Plied to the c.r.t. heater circuit, mnd the other voltages are
subjected to rectifiocation and filtering,

The +6~V, +12-v, =12-V, 440-V, ~40-~V, 460~y rectifiers are
fullwave rectifiers using, respectively, dlodea 1[86-119}, A96-11100
snd JI08.

The rectifiers are fitted with RC end IC U~filters,
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The =700~V and +2200-V rectifiers sre volf:ag:]I muﬁ;:;pl;}zs:uw-
culte using, respectively, diodes Ji94, K95 end JIOI-) -
rB°ti;:er:a:$wR§1:‘x:it:;::;t is an independent circuit comprie-
ing tri:gered multivibretor T66, P67, pilot lamp X2 and threshold
circu;:eiii;e:fxz;d circuit is sctuelly e comparator. The base of

istor T68 is at e fixed positive voltage datermined- by &.ava-
trm:e diode MI4, and the bese of transistor T69 receives via
- R340-R342 a voltage which decresses with the battery di-
- This is translated by corresponding decresse of the vol-
901191‘5::‘:;5 common emitter resistor R339. When the battery voltage
::::s to 10 V (set by resistor R341) transistor T68 will st::tt::n.
copduct. This results in e decrease of voltage at the baﬂ;e e
sistor T66 and a triggering of the multivibrator. Lamp ﬂ: =
ed in the collector circuit of transistor T67 begins to cker.

5.3.11. Battery Unit

The batery unit consists of two batteries, Bl and E2 conneot-
ed in series for charging end-in parallel for operation as a supply
ie H25.
source. The cutput tonnector
Voltage acrose the battery is 10-15 V and its cepacily is
3 A=h. The battery unit provides continuous operation for 1 to
d ding conditions.
3 hours @epending on the surroun )
The battery unit is connected to the mains powexr peck4(char
ger) through a connecting cable with comnectors UR3 ena UR4.

5.3.12. NMeins Power Pack and Battery
Chargaxr

The maing power peck (battery charger) oomprises power trans—
former TpS, rectifiers and filters JII26, €178; JIIS-ALI8, €177;
JII9-JI22, €167, C168, end & current-and-voltage stebilizer using

'~ » »
transistors T70-772 (Fig. 25).

On connection of this peck to the main unit by means of plug
oonnector 22 ("12.6 V') the meter can operate on a 220-V A.C.

; - transformer Tp5).
maing supply (windings 6-7 of

On connection of the pack to the battery unit the battery
celle begin to draw charge (windings 3-5 of transformer TpS).i

The function of the bettery charger in bettery charging is
fulfilled by the current-and-voltage stebilizer which is e transis-
torized compensation stebilizer with direct regulation using tran-
elstors T70-772.
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¥hen the battery is charging, transistor P72 is cut off and
the base of transistor 771 is at = negetive fixzed voltage set by
avalenche diode II23 which gives a constant current drain of 150 mA
through resistors R345, R346.

When the bettery has got ite full charga (15 V), transietor
772 begins to conduct (initial setting is by meane of regigtor
R351), which causes tremsister P71 to turn cff thereby outting off
conduction of transistor T70 and thus stopping the flow of charge
current. The circuit becomes o voltage stebilizer in which the re-
gulating element is realized by composite transistor 770, 771,

S5«4. Construction

The line drregnlarity meter consista of o self-contained main
unit end three additional units (input-circuit unlt, power pack
and battery wnit) providing flexibility in operation.

The main unit is contained in e stendard emall-size casing
made uwp by s front and a back cast fremesg intercommected by two
oast gide ties. The eagy~to-remove top and bottom covers are fas-
tened to the side tias with special screws,

The circuitry is realized by printed-circuit boards except for
large-size elements mounted ‘on & transverse wall and a horizontal
chassis. The transverse wall is festened to the side ties, and the
horizontel chasgis-to the transverse well and the brackete ettach-
ed to the side ties, Both the horizontal chaesis ang the- transverse
wall atteched to it are hinged and can be swung out for easy ec-
cesa to every circuit element, Some of the printed~circuit boards
are also made swingable for the same Ppurpoge,

To swing out the chasgia, it 1g Beoessary to undo two stop
screws in the brackete (mesr to the elde tie) and four screws fag-

. tening the chassis resr wall to the side ties,

The chassis is swung out by turning it sbout the exles pag-
aing through the openings in the brackets looated cloee to the stop
sorews. z

Reessenbly should be carried cut in the reverse order. On
completion cof reesgembly the chassis attachment screws ghould be
atopped with paint,

The screen with the c.r. t. is festened to the front panel and
to the cast bracket attached to the side tia. The enield housing
the amplifier board 1s festened to the mame bracket and to the front
frame,

The front panel carries all the principal controls, checks and
indicators which are arranged in functional relationship and are
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tive co-
pitted with suiteble labels and signs (Fig. 26). A protectiv
x 18 put on the front panel for the time of 1:1‘:;!151:0:‘2:1::laz.:;1 .
Bl
5 Auxiliary controls and connectors are located on e

els (Fige 27 and 28). ) :
e The functions of the controls and checks sre described in

tex 8,
# The ;:1ug-in power pack and battery unite housed in plasti(-:
n
gings are ettached to the back panel and connected to tl.xe m: X
i:it circuitry through a ceble terminating in connector PlilH=1-.

s 29 and 30).
e The operating hour meter, itype 3CB-2,5-12,6 is on the back wall

f the main unit.
[ The meter hes & rectangnlar carrying hendle attached to theth
gide ties. In operation the handle serves as a support allewing the

meter for being fixed.

5.5. Marking end Sealing

5.5,1. The meter name and designation ("P5-10 line irregula~
rity meter®”) are marked down on the front panel. The serial number
and yesr of manufecture are indicated on the back panel..

5.5.2. The following identification marke are provided on the
meter to facilitate repairm: o

ding to the

{a) reference ¥ 8 COIIH
diagram are marked beside all electrical and R.F. elements cn the
printed-circuit boards, chessis, transverse wall, left-side tie,

1 tio circuit

brackets and panels; i
(b) the output end check points on the printed-circuit boards

Bre marked in sccordance with the schematic circuit diagram;

(c) wiring is multi-coloured to identify wire functions as
follows: )
red wires are for the circuits thet are at positive potential;
blue wires are for the cilrcuite thet are at negative poten-

tial;
p ,black wireg are for the circuits that sre at zero potential

mlat;::.l::v ::;:2' are for the A.C. supply and valve heater supply
o for all other circuits.

;1.1:;.";:"2;25 :’:r the special screws attaching the covers
to the side ties, and the sealing cups under the two screws in the
lega are used as the places tc affix seals.,

The power pack and the battery unit are sealed under the

Bcrews attaching the cover to the cesing of these units.
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5050 40 Doubly locked suspended seals are attached to the gto-
wage oase,

6. GENERAL DIRECTIONS FOR USE

Given in the further text is the Information ne

ceagsary for
correct utilization, maint and t.

P tion of the metexr,
as well as for testing it ang upkeeping it in constent readiness
for work,

The handling and care gulde and the description of the operat-
ing procedure to be adopted in working with the meter and its ac~
ceasoriss, contained in ‘the subsequent chapters,

are given to cover
the entire eervice life of the meter,

6.1. Setting Up for Opereation

De~preserve the instrument in the following order:
take out the main umit eand the acoessories from the stowage
case;
take off the Polyethylene bag from the main unit;
take off the protective pPolyethylene covers from the plugs
and sockets of the supply ceble and connecting cables;
inspect externally the meter, accesgories and speres;

check that the metar is complete against the list of stendard
equipment,

6.2. Comnection to Power Supply
Souroce

The meter is designad to operate on & D.C. line supply of
10-15 V or 22-30 V, or A.C. supply mains of (220 122) V at 50 Hz
or 400 Hz, or from the built~in battery.

Current drain in operation from e D.C, line or the battery
unlt does not exceed 1 A, .

The battery has a cepacity of not less then 3 A~h.

Connect the main unit to power supply as follows:

te a D.C. line of 10-15 V = by means of the power cord marked
"12.6 V" with engraved polarity;

to 2 D.C. line of 22-30 V - by meana of the power cord marked
"12.6 V", via e series resistor (R354) marked 24 v, 27 v {sup~
Plied at request);

to an A.C. mains of (220 322) V et 50 Hz or 400 Hz ~ by meens
of the power cord marked "220 V 50 Hz, 400 Hz" (the main wnit ia
conneoted to the power pack through connector 12,6 ')
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r
to the battery unit (independent supply) - through connecto
12,6 V'. 24
Before applying supply voltage to the meter make su.:e tha
the bese unit is correctly connected to the supply sourc ;ent
The meter cen operate from any external chemina: au::l -
-30 V and &
1tega of 10-15 V or 22-30
ources providing s vo! o
surrent of at leest 1 A. Commection of the meter to such a scu:h
c
je through the "12,6 V" cord (or through this ceble and using the
ter).
4 V, 27 V" geries resis
"2 ;IPORTAN'].‘! The bettery unit contained in the meter standard
equipment is delivered with the battery in e
discharged state. To aveid the battery breakdown,
the main unit must not be ccrnnected to the batte-
vy unit before the battery is charged. The charg-
ing procedure is described in Chepter 8 (para 8.4
(10)).

7. SAFETY FRECAUTIONS

The meter conforms to the lst class of electrical sefety stand-
ard. i

A1l mesgurements on @ line must be cerried out with the ]J.net

0

disoonnected on both ends. To evoid damage to the meter, be :ure“h
previously discharge the line by shortening the ceble cores to e
other and to the earth bus. -

Precautions should be taken when performing scheduled main
tenance and repair operations. As the meter hes high-voltage sour-~
ces of =700 V, +2200 V and~220 V A.C., study the ]-.qycut of eompo;a
nents which sre at e high potential, before caerrying out any ope: e
tion. The symbols "VN\ " marked beside the high-voltage supply un

y the danger.
and the fifth c.r.t. anode warn of

Before connecting the meter to the supply source earth the
protective earth terminal marked » & " on the power pack. -

Soldering end wiring operations on the circuit must be carr: :nd
out only after the meter is disconnected from power supply lin:,
the protective earth terminal must be disconnected only after the
meter is disconnected from the power supply line.

8. FREPARATIONS FOR OPERATION
8.1. Arrangement and Functions
of Controls
All the main centrol, connection and check elements of the
main unit are srranged on the front and side panels (Figs 26, 27,
28). 89



8.1.1. The functions of the oontrola on the main unit are in-
diocated in Table 4.

Teble 4
Control ] Function
Front Panel
1. GAIN knob To set the c.r.t. indicator sensitivity

2. OUTPUT IMP, knob To match the generetor output impedance

with the line wave impedance

3. TEST PULSE (us) knob To select test pulse duration

4. RANGES (km) knob end To select distance meaguring range
toggle switch

5. CONTRACTION knob To set contraction factor for the csbla

to be tested

To meesure distance to digcontinuity

(feult)

To eset the start of distence reading (to

match test pulse with reaa mark)

To correct reflected pulee shape (to come

pensate for test pulse aistortion)

To adjust beam brightness

To focua the beam

Vertical displacement of sweep trace over

CaT.t. screen

12. SUPPLY toggle switch To switch on power supply

13. Pilot lamp To indicate voltage across battery ana

indicate that meter is "on®

6. DISTANCE knob
7. READING SET knob
8. CONMPENS. knob

9. " ¥ v knob

10, "® " knob
1. - t " Jmob

Ieft~Side Panel
14. INPUT-OUTPUT connec— Test pulse generator output and connec—
tor tion of connecting cable

15. COM.—SEP. knob
16. FILTER knob

To switch over measuring conditions

To correct amplifier pass=band at high

interference in line

17. "0.25 A" fuse Protection against overvoltages in line

18, " v " resistor ad- To calibrate the DISTANCE scale
Justment slots on
left-gide tie

19, » I B *? resistor
adjuatment alot

To set sweep tre :e in initial position
vertically (befcre start of measurement)

t-Side Panel

Protection with regard to power supply
90

20, "2 A" fuse

-

Table 4, continued

2 Functiou
Control

" “’- £ " socket Ca. t kers output for checkin,
21 1ibration marker mipu 4
end c tion of measuring ranges
d calibration

e L " terminal Earth terminal

1
8.1.2. The power pack has the following connection and contro.

nts (Fig. 29):
eleme"o 5 A" fuse to protect the power pack on comnection of it to

Vv, 50-Hz, 400-Hz mains; :
‘i ;:llot lamp to indicate that the unit is switched onj i “
112, 6 V* connector to ccmnect the power pack to the main un:
t for charging;
or to the battery u_ni )
MAINS toggle switch to switch on power supply; .
®220 v, S0 Hz, 400 Hz" cord to comnect the power supply to
’
220-V, 50-Hz or 400-Hz mains;
" earth terminal.
; 1©3 The battery'unit has a "12.6 V* connector for connec—
tion o‘f the battery unit to the main unit for charging (Fig. tJO;.
8.1,4. The input-circuit unit cerries the fellowing contro!
.1, 4.

ction elemente (Fig. 31): )
# c?[;‘;IT 1 and INPUT 2 terminals for connection of the lines to

be maasured; -
OUTPUT,Connector for connection to the INPUT-OUTPUT connec

of the main unit; -
OF toggle switch to switch on the balanced~to-unbalanced tran:
t pulse suppression;
former in tire mode of the tes

BALANCING knob to sccurately set belance in the mode of the
test pulse suppression;

:ALANCED—UNBALANCED toggle switch to switch over the meter
iriput to suit the type of line to be measured {balanced or unbalen—
ced);(CDM SEP.~SUBTR. )} knob to switch cver the corea of the cable
to be mea;su:ed at the méter input for different methods of measure—

ment.

8.2. Preparing the WMain Unit for
Operation
8.2.1. Examine the main unit externally to ensure that it is

un 5
dam:s:dz Place the main unit conveniently for cperation.
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8.2.3. Set the controle in the following initial poeitions:
GAIR=-in the extreme counter-clockwise position;

DISTANCE - to ot

READING SET - in the extreme counter-clockwise position;
SUPPLY ~ in the lower position (orr),

8.2.4. Comnect the connecting cable to the INPUT-OUTPUT cone
nector.

8,2.5, Connect to the "12,6 ¥ connector of the main unit:

~ the "12.6 V" power cord for operation from a 12,6 V D.C.
1ine {via the "24 V, 27 V* series resistor for oparation from o
22-30 V D.C. line);

= the "12.6 V" connector of the
& 220-V, S50-Hz or 400-Hz maing;

- "12,6 V"
the battery,

Power pack for operation from

connector of the battery unit for operation from

8.3. Switching On ana Checking fer
Proper Functioning

8:3.1. Before switching on the meter be sure to set the ® n
knob (beenm brightness control) in the extreme counter-clockwise
position,

8.3.2. Comnect the meter tc the external power supply by
meens of a suiteble cable. Turn on the MAINS toggle switch on the
power pack (if 220~V maing supply ia to be used) and see the pilot
lsmp lights up.

Turn on the SUPPLY toggle switch on the meter front penel end
8see thet the pilot lemp lights up. The SUPPLY pilot lamp on the
front panel fulfils slso the function of an indicator of the magni-
tude of the main unit supply voltage (in cparation from the bat-
tery unit). If the main unit supply comes tc be within 10.2 to
9.8 V or lower, the pilot lemp will begin to flicker indicating
that the cells ere discharged. In this cese it is necessary to im-
mediately stop the operation from the battery and to charge the
battery as indicated in Para 8.4,

8.3.3. Adjust the beam brightness, fecus and poeitien on the
c.T.t. screen by oparation cf knobs * Y ", " ® "apngm "
(and, if required, by meens of potentiometer » ‘ B8 "), Smooth-
ly rotate the READING SET knob to the clockwise un il the test
pulse appasrs on the screen.
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8.4. Monitoring the Battery Vcltage during
Operation and Charging

If the pilot lamp.cn the meter front panel begins tc flicker,
peration from the battery must be discontinued.
o

fellews:
Charge the battery as
connect the "12.6 V" comnecter cf the pewer pack tc theharge
[
w12,6 V" connector of the battery unit through the battery
le;s '
F connect the "220 V, S50 Hz, 400 Hz" power cord of the pewe:
00--Hz mains;
k to the 220-V, 50-Hz or 4 :

1 turn on the MAINS toggle switch on the power pack. .

E‘ull—charge dureticn is 15 hours, charging is stopped autcma

y.. i t te
e ]iieck the battery voltage by cennecting I-:he battery u.nilct
the main unit ("12.6 V" connecters) and checking that the p:
i it panel lights up.

on the main unit from )
= If the battery is fully charged, the meter will centinucusly
operate from the bettery unit for at least one hour.

B

9. OPERATION
9.1. Preparatery Steps
9,1.1. Measurements on lines cr cablees are carried out for the
1low: purpcees: .
i t::nfocate a fault manifested by pocr ccmmunicatior or no ccl
mmicetion at all, sbsence cf vcltage transmigsion, etc..l. -
to perform preventive maintenance operations on the line
le.
@ e9 1.2. IMPORTANT! the meter has a direct-ccupled input and,
1.2 1 o
therefore, no external voltage must get at the meter :an\-x e
If an external veltage gets by chance et the meter mpu", Fin
i w.
overvoltege protection circuit will operate and fuse "0,25 A' i
blow out on the left-side panel, The reflected pulse will disappe
ow
.T» t. SCTeen,
i ;ze :o;:d damege tc the meter, all meagurements mat be cirried
B >
out after the line is disccnnected on beth ends am.l dischaigz e
i d on cables lying in the vicin:
When the meter is tc be use o
of cther csbles that are energized and there is a possi‘b:lli.ty =
i i tc be measured, connect the meter
voltage getting in the line "
thet:inesvia & coupling cepaciter cf 5=10 pF with a breakdcwn vel
ege rating exceeding the possible voltage in the line. i
€ Befcre connecting the meter tc an external pewer sup-
1y - T thet the main unit is ccrrectly cennected tc the power
Ply ansure

supply scurce. 93



9.1.4. Set the controls on
th
following positione: e front and side panels in the

GAYN ~ in the exireme co
unter-clo H
T o ckwise position;
mﬁg(s} BET - in the extreme ccunter-clockwise position;
e = in the extreme counter-clockwise position;

FIETER = tec " o n, &

9.1.5. Earth the meter (terminal » @
unit), connect the supply cable to the exte:
and turn on the SUPPLY teggle switch,
and in half a minute cr two minutes
the c.r.t. screen,

® on the power supply

rnal power supply source
The pilot lamp will light up
the“Beep trace will Bppesr on

9.1.6. Adjust the beam brightness,

CoTr.t. Bereen by operation of the " X(—
knobs.

Bcreen,

nectoz. :;T;hCOnnect the cennecting cable tc the INPUT-OUTPUT con.
e meter left-gide panel and o .
2 onnect the patch cable
e input~circuit unit te the connecting ceble comnecter (P -
9.4.1 and 9.4.2 of the Manual), "

fcous and poeition on the
", "® "ana "
The sweep trace ghould be poeitioned in the middle ’cf the

9.2. Prestarting Operations Depanding on the
Type cf Cable to be Measureq

11“ 19:‘.’21.’:..“:e].eci:dﬁus méssuring range tc suit the length cf the
asured: 0.3 km, 1 km, 3 km, 10 km,
5 30 km, 100 km,
90 km or 300 km, with the RANGES (km) selector swit: h’ :
ey ch and teggle
More accurate measurements
are obtained
taken somewhere in the and of the measuring r:::: G
19:.2'.'2. Set the TEST PULSE (us) lmob as fellows:
1:c "o.o?, 0.1; 0.3; 7+ " for a line of up to 10 km long;
¢ "0,1; 0.3; 13 3" for a line of up tc 30 km long; :
to "1, 3, 10, 30" for & line of up to 300 km lomg, ’

Ncte. For sf:me types of lines and in cage cf complex faults
the TEST PULSE (ue) kmob may be set ctherwise,
dance9.i. :; S::n the OUTPUT IMP. lmob to comply. with the wave impe
c e e to be measured. The valuea }
cf the.meter output
impedance are given aprroximately by the cclour sectors under the
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1

QUTPUT INP. knob cn the meter front penel. The light sectcr cor-
responds tc en cutput impedance of 20 to 100Q , the grey sector
to 100-250 & , and the dark-grey secter tc 250-500 2 .

9.2.4. Connect the patch cable tc the line tc be measured,

9,2.5, Put the COM.-SEPAR. kmob on the left-side panel tc

COMMON 1 for measurements on one peir cf wires and by the con-
gecutlve comparison method or te SEPAR. for measurements by the
energy transfer methcd.

Nctes: 1. When measuring by the method of consecutive compari-
son of pairs the COM.—SEPAR. lmob should be succes-
gively put from COMMON 1 tc COWMMON 2, COMMON 3. The
INPUT 1, INPUT 2, INPUT 3 terminels of the patch
ceble should be conmected to the corresponding co~
res (wires).

2. For measurements by the energy transfer method con=
nect one core of the cable to be measured to the
INPUT 1 cf the patch cable snd connect the other
core tc the GAIN terminal.

9.2.6. Put the CONTRACTION knob in a poeition corresponding

to the value of contraction factor for the type cf the ceble te

be measured.
Contraction facters for different types of cables are gliven

in Tables 5 end 6.

Table 5
Type of line Contraction|Weve impe-
factor dance,
1. Coaxial csbles with polyethylene
insulation (for instence, PE~50-2-11) 1.52 50
2, Ccaxial cebles with fiucroplasticin-
sulation (fer instance, PK-50-2-21) 1.41 50

3., Ceaxiel cebles with semi-serial in-

eulaticn (for instance, PE~100-7-1) 1.2 100
4, Coexlsl R.F. communication csbles

(for instance, FK-75~9-12) L5 75
5. @®KB-~-1 x 1.3 1.3 100
6. High-vcltage power cebles, types

CE-0CB, OAB, CBC3-6-10-35-110 kV 1.87 25-35
7. Overhesd communication line (wire~

wire duct), bronze-metal 1.05 500-540
8, Overhesd commmnication line, {wire-

wire duct), steel 1.3
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Table 5, continued

Contraction|Wave impe-
Zype of line

factor dance,
9. Overhead power transmission lines
395~110-220-400 kV Lo 400
10. Cerd caﬁi‘es, styrofiex 1.36=1.15
11, II-296 coblbs 1.6
12, TTBK 5x2 cables 2.1
13. IITPK 5x2 cables 1.58
14. IITPK 10x2 cables 1.5
15, OTPK 20x2 cables 1.5
16. KPOT 3x2,5 cables 2.26
17. 0270 cables 3
18. Cables with rubber insulation 2
(approx. }

For the cables mot covered by the availsble reference data
contraction facter can be found experimentally (Para 9.5).

9.3. Calibration of the Meter

9e3.1. The purpese of calibration is to ensure that the error
of distance-to-fault measuring is sithin the specified Limits,
which is of importance when especially accurate measurements are
required.

9.3.2. The frequency cf measuring range calibration depends
on the reasons for calibration.
The meter is subject to calibration on the following cceasions:
when first putting to use the meter received from the Manufac~
turer;
when especially accurate measurements are required;
during acheduled maintenance performed on the meter;
after long-distance transportation.

9. 3. 3. Range Calibration Procedure

Connect the connecting cable together with the patch cable tc
the INPUT=-OUTPUT connector of the meter (lefi-side panel) and con~
neot the GAIN and " 1 " terminations of the patch cable to the me~
ter ¥ -.“- f® and " 1 " gockets, respectively (right-side psnel).

Put the COM.~SEPAR, switch to SEPAR. Set the CONTRACTION kncb
at "L.5" to check the l-km snd 10-km, ranges "1.2" to check the
100-km range and at "l.6" to check the 300-km range,
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Operate the GAIN lmob to set the marker amplitude convenient
Tor observation on the o.r.t. screen,

Match one of the markers with any mark of the o.r.t. gratiou-
le by operation of the READING SET lmob. Rotate the DISTANCE lmob
from position "O" to match all the markers succesgively with the
same graticuls mark on each range. In this case the readings of
the DISPTANCE scale are as follows:

over ranges:

1 km ~ 0, 100 (41 div.);

10 km ~ 0, 20, 40, 60, 80, 100 (41 div.);

100 km ~ 0, 20, 40, 60, 80, 100 (11 div.);

300 km ~ 0, 20, 40, 60, 80, 100 (11 aiv.).

If the DISTANCE scale Teadings @iffer from the above values
perform oalibration by means of slot~adjustment potentiometers
" v ", 10, 100, 300, depending on the range to be calibrated)
on the left-mide tie,

Repeat the measurements to check thet calibration is correct,

9.3.4. In operation under normal ambient conditions the calib-
ration error is withif 11 % of the glven main range value,

If the meter is to operate in the service ambient temperatu~
res from «30 to +50 °¢ it should be calibrated under the mervice
ambient conditions; the calibration error in this case will be
within 42 £ of the glven main range value.

9.4. Measurements

9:4.1. The main wnit allows the following measurements to be
made on cables:

determination of distance to a fault (wave impedance drregula.
rity) in sn unbalanceq cable;

measurement of time delay;

oonsecutive comparison of three cores;

measurement by the enexrgy transfsr method;

investigation of complex faulis by using a singls voltage
changs as a test pulse (distinguishing the reactances of inductive
and capacitive natures from real faults, measuring the extent of
cable inserts and construction lengths, measurements on lines hay-
ing taps, measurements at a continuous veriation of wave impedance
caused by moisture getting in the cable, ete. ).

9.4.2. With the input-circuit unit connectea to the main unilt,
it 1s poesible to carry out measurementa on cables by the follow-
ing methods:

comparative analysis;
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separats conmneotion of the test pulse generator and amplifier
e. the energy transfer method);
3 subtraction (the test pulse is transmitted into two lines, one

them being sowmd);
F compensation for the test pulee distortion at the amplifier

mut‘;mbal d-to-balanced put switchover,

The disgrams of the meter connection for different input con-
dit“n“:f;‘ flf:: ::n;il:::::xoi. preparations for work and having
emne:;e:l .th.e‘ ‘Meter to the line to be meseured examine the line
mseBc:Tc:::i:t:.:n;:a:h:fc;;t;n::e::;racter:lstio is cbteined
by add:xs;m;nt of the OUTPUT IMP, and PILTER oentrols.

Note, The FILTER lmob should be set in positions "z 1",

" ma 2% and " m 3" for measurements on lines with a high
low=-frequency noise, and it should bs se¥ in position
ne_1n for lines with a high high~frequency noise.

9.4.5. Pind the spike on.the pulse characteristic correspond-
ing to the reflection from an irregularity (location of the sup-
posed fault) and identify the nature of the fault.

Notes: 1. To facilitate detection of the signal reflected from
the fault on a complex pulse characterlstic contain-
ing numerous reflections from transpesitions, in-
serts and repeated reflections, draw the pulse cha-
racteristio and eompare it with the drawing previ-
ously made on the line in the sbsence of fault and
in the same positions of the controls.

2. If a previously drawn pulse characteristio is not
available, consult the line route chart and ascer—
tain (by the time of pulse travel) the relation be-
tween the splkes on the pulse characteristic and
the transpositions, begi:nnings and ends of ineerts,
etc., shown on the chart. The spike that cannot be
related to sny irregularity marked on the chart will
be the signal reflected from the fanlt,

9.4.6. Match the leading edge of the test pulse with one of
the o.r.t. gratioule marks by operations of the READING SET knob.

9.4,7. Operate the DISTANCE lmob to match the start of the
lsading edge of the found splke (reflected pulse) with the refer-
ence mark of the gratioule (with which the test pulse has been

matched).
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9.4.8. Take the reading of the DISTANCE kmob (the cbtaineq
measurement includes the comnecting cable length). i

If the line has a great length end the meter has indicated the
fault locaticn at the far end cf the line, it is adviesble that
meapurement be repeated from that and.

9e4.9. After the fault is cleared examine the line again with
the meter and make a sketch cf the 1line pulse characteristic cr
introduce amendments in the cld sketch in case a new noticeable re-
flection has appeesred after elimination cf the fault,

The line route chart should contain the fellowing datas

pulse length (position cf the TEST PULSE (us) knob);

output impedance (position of the OUTPUT IMP. knob);

measuring renge (position of the RANGES (km) imob);

gein (position of the GAIN knob);

meter and input-circuit unit input (balanced or unbalanced).

9-4.10. Time delay of cables is measured in the same way as
the distance to fault. Set the CONTRACTION knob at "1.5% The
reading taken from the DISTANCE kmob scale will be equal to twioce
the delay time. Reading in microseconds is obtained by multiplying
the DISTANCE scale reading (km) by 10.

9.4.11. Complex faulta mre measured by investigating the line
with a single vcltage change, having set the TEST PULSE (us) imodb
at "o,

The pulee characteristics cf line with various typical irregu-
larities given in Appendix 1 can be taken 8s a guide for identify-
ing and evaluating a feult. The distance tc the fault in this case
is measured in the same manner ss described above,

Operate the READING SET Imob to match the voltage change lead-
ing edge with a mark of the c.r.t. gratioule.

Find the spike on the voltege change flat tep, cerresponding
to the fault lccation.

Operate the DISTANCE imob tc match the beginning cf the lead—
ing edge cf the found spike with the graticule reference mark,

Take the reading cf the DISTANCE lmob indicating the distance
to the fault.

Rote. When using gein, the voltege change top may go cuteide
the c.r.t. screen. In this case position the vcltage
change top conveniently for cbeervation on the screen by
operation cf the » ‘ * control. Should this control be
insufficient, use tha " ’ B " initisl trace setting re-
sistor whose slot is on the side tie. After completion
of measurements met the eweep trace in the initiel po-
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sition with this resister, having previously set the
& t * knob in the middle position.

9.4.12, When messurements are carried cut on long lines orb
cables with great attenuation, the meter resclution is sppreci: 1y
deteriorated due to the pulse elongation and its shape distertion.

The resclution with regard to distance is restered by correc-
ticn cf the test pulee shape by means of the COMPENS. knob.

Set the CONPENS. kncb in a position where the cbeerved pulse
characteristic is the most clearly visible one and make measure=
ments as described abeve,

9.5. Determination of Wave Contraction Factor
for Cable of Known Lengih

9.5.1. Contraction factor in multi-wire cebles and ILines is
determined for a definite wave duct.

To avoid an error in setting the contraction factor fer one
and taking the distance measurement by ancther wave duct (which has
a different contrsction facter), fellow the reccmmendations given
in Section 5.1 in work on multi-wire lines.

9.5.2, Set the controls in the following pecsitions:

COBTRACTION - at "1";

DISTANCE - at "O".

9.5.3. Select the measuring renge corresponding to the lmown

de
length of the cable to be measure

9.5.4. Connect the connecting cable together with the patch
cable to the INPUT~OUTPUT connector cf the main unit.

9.5.5. Set the initisl reading point by matching the test
pulse leading edge with the read mark on the graticule.

9.5.6, Connect the cable to be investigated tc the comnecting
cable.

9.5.7. Set the DITANCE kmob in a position corresponding to
the known length cf the cable to be investigated (fcr relatively
short cables including the comnecting cable length). "

9.5.8, NMatch the reflected pulse leading edge with the rea
mark on the c.r.t. screen by rotation of the CONTRACTION kmob in
the clockwise direction. .

9.5.9, Read the contraction factor of the cable cff the CONTR-
ACTION scale, The reading accuracy will depend on the accuracy of

the geometric cable length determination.
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9.6. Sketching the Pulse Characteristio
The pulse characteristic is sketched by drawing a piece of
tracing paper through the frame (sketching attachment) as followa:
Prepare a tape of tracing Paper of the necessary length;
draw the tape through the slots in the frame;
make a sketch of the pulse characteristio;
draw the tape further for a next sketch.

10. TROUBLE SHOOTING
10.1. Directions for Repairg

Repairs should be carried out in the R.F, measuring laborato-
Ty conditions, observing the safety regulations indicated in
Chapter 7.

Table 7 below gives the mogt typical troubles, their symptoms
and ways of remedy. In tracing a fault refer to the schematio oir-
cuit diagram, resistance and voltage charts, oscillograms of pulse
voltages and the element layout drawings appended to the Manual.

The repair technique is the same as that usually adopted for
radioelectronic equipment.

Before starting to trace a fault on the meter make sure thet
the trouble 1s not aimply caused by incorreot position of the cont-
rola, or a fuse miesing or blown, or the Bsupply cable not comply=
ing with the power seurce in use.

Actual trouble shooting is carried out with the hslp of sn
oscilloscope end a type B7-15 voltmeter,

Pirst of all check the voltage stabilizer circuit for its
output to be of the order of 8.5 V, then check the values of all
rectified voltages furnishea by the power supply circuit (see
Para 5.3.10 and Table 3).

After elimination of all defects check the meter electrical
characteristios and, if required, adjust and align the meter (see
Chapter 11 of the Manual). .

Should the moisture~protective coating be damagea éuring ope~
ration or repair, trest the demaged spots with an 2loohol-gasoline
mixture and coat them with three successive layers cf moisture-
protective varnieh,

To open the meter for repair, proceed ag followe:

remove the power pack (or the battery unit) by undoing four
screws fastening the unit to the instrument frame;

Temove the bottom cover;

remove the top cover;

turn cut the metal chaseis together with the transverse wall
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e elements mounted e VP age supply unit, cperat-
on them (high-vcltag P. »

- 1se generater

hour meter, clock generator, emplifier, tes: ::e Wz
. 1y printed-circuit boards) and swing ou
e H;zpreplace the c.r.t. proceed as fcllows:
remove the bezel;
dieconnect the c.r.t. socket;
take out the tube from the screen.

10.2. Trouble Chart
tered on the meter are

The troubles most 1y fo be
1isted in Table 7.
Table T
Trouble and its Posgible cause Remedy
symptoms
1. Pilot 1emp JI2 Burnt cut lamp JR Replace ;:mp
) fails tc glow Blown out fuse IIp3 Replace fuse

Faulty toggle switch B9 Replace toggle swiich
Faulty trensister T6T Replace transistor
2. No beem on Pocr contact cf c.r.t. Repeir contect
ceT.t. Bcreen  socket
Faulty c.z% t.

Ne veltage supply to

Replace c.ret.
Check, clear faults

t. in supply circuits
CoTs te
if
3. Beem brightneas Faulty resistor R51 Chec:, replace
{ faulty
cut of control 5 o
ty resistor R54 Check, rep.
4. Beam cannot be Faully
faulty
focused

e
5. No sweep trace Faulty one of microcir~ Locate and reilac
) on the c.r.t, cuits NC11l, MC13, MC14 faulty elemen
screen or transistors T7, T10,
713 -
Te contact in switch B1  Repalr swi
6. Sweep trace can-Faulty resistor R264 Check and replace
' ot be moved Faulty one of trensistors Locate and replace
1

ty element
ocircuites T43-T52, faulty
eaticely :2?0;22 743 and T44 are selec-
’ ted in pairs accerd-
ing tc uout ?
3 te and replace
ulty switch Bl, diocdes ILoca
b ;:libration ;;. }l;y faulty element
markers )

103



Table 7, continueq

Remedy

Trouble and its
symptems

Pessible cause

Paulty microcircuit Mo1
or crystal unit [a]
Faulty mierccircuit or
transister MC15, 79,
T20-T22, T30-T32
Faulty resistor R225
Ne contact in switch B3
Blewn cut fuse IIpI
No contact in switch B7
Faulty resister R261
Faulty transistors or
microcircuit T43-752,
NC20, Mc22
Faulty resister R244
Faulty transisters Locate and replace
T25-T29, 733, T34 faulty transister
1l. No eweep delsy Faulty DISTANCE potentic— Replace potentiometer
(on rotation meter
cf DISTANCE and Faulty microcircuit

Locate and replace
faulty element
Locate and replace
faulty element

8. Nc test pulse

Check, replace
Repair switch
Replace fuse
Repair ewitch
Check, replace
Locate and replace
faulty element

9. No Y~gein

10. Ne¢ ccmpensa=
tion pulse

Check, replace

Locate and replace

CONTRACTION MC12 ox transistors T6,
Imobs) 714

12. Test pulse Faulty READING SET poten- Replace pctentiometer
cannot be tiometer R126

matched with  Faulty microcircuit
read mark on  MC11-3 or MCOL3-3
c.r. t. screen

13. Power ccnsump- Shorted turns in trans-

Locate and replace
faulty element

Replace transfermer

tion from ex~ fermer Tp4

ternal source

is gpharply

incressed:

8) D.C. line Faulty transistor 761 or Find and replace faul-
T62 ty transister

b) A.C. mains Shorted turns in trans~ Replace transformer
former Tp5

Transisters T43 and 44 (201303B) are selected asccording to the
diagrem shown in Fig. 32. Transistors are selected in pairs accord—
ing to the output voltage given in the diagreme. A selected pair

104

1

i i te
of transisters phall meet the fellewing requiremen

- € 0.1V
Uouti Uou*l:2

After eliminaticn cf fmult involving replacement of = change~

ce
able component the meter needs the fellowing adjustments (s

Teble 8).

Table 8

¢ Adjustment
Replaced component daj

Manipulate resistor R82 to cbtain 1_:hat
voltage drop across R8O, RE1, R82 is
twice and a half higher then that
across R81, RB82

Adjust the 8.5-V stabilizer output
(emitter cf T64) with resistor R328B
Transistor T70-172 (pocwer adjust the charger with resister R351

1, CONTRACTION potenticme-
ter RBO

2. Transistor T63-T65

3.
pack)

4. Cathode-rsy tube Position the besm in parallel with

c.r.t. graticule herizontsl lines
with resistor R6O
Apply a 100 kHz sinusoidal Bignsl‘from
the I'4-73 generetor to the meter input.
Set oscillogrem height equal to 3 om.
Adjust resisters R58, R59, R61 tc
eliminate geomstric distorticns ef
¢c.r.t. Bo that the rastre tep, bottom
and sides Bre as rectilinear as pos=
sible. Obtain clear rastre display on
the screen

Replacement cf cther transistors and_pctentiometers ‘n;:r::::f
no apprecisble change in the meter electrical parameters e

res no re-adjustments.

10.3. Cempleting the Battery Set During
Battery Replacement
10. 3.1. Replacement of the cell bettery requires preliminary
charge: :ii.scharge cycling and assembly of cells inte a new battery.

d as fcllows.
Proce:‘h HKI'-1,5 cells that have been stored discharged for longer
e =L

than 15 days should be breught in serviceable conditicn by carrying
an
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M

out tw
0 charge~discharge cycles at the rates indioated in Tebl
€ g,

L2 Table 9
Cycle Charge
= - Discharge
. rreant, mi duration, h current, mA | minimum veltage, V
»
;. i.SO 10 450 1.0
" 50 15 450 1.0

10.3.2. To facilitate
. 1y cf a new batt:

cells o vl S
e bye::ording to their capacity shown by the test cycle c:n-::e
o e Quality Control Depariment, and if thsy have been :
eae mdl;: serviceable condition (as indicated above) sort the

ccording to the capacit: ”

'y shown by the 2nd o

of cells is foung by the following fermula: e -

C=x .
dis, * Taig. e

where ;dis- 18 the cell discharge current;
ais, is the time taken by the cell
. to
Ry discharge to the mini-
The cell chargin
g circuit diagram is gis
the discharging circuit diagram in Pig, 34g i
10. 3. 3. i ;
.. 8 pe: : tAssemble the cells intc a group cf 25-30 cells (10
e attery). The capacity spread of the cells in the ouj
e minimum and not exceed T % of the rating. Cennect i )
- e

cells in the grou
p in series and
in Table 10. test them at the rates indicated

Table 10
Cyecle Charge
= — Discharge
ent, mi duration, h current, mA | minimm veltage cf
group, V
;. ;.50 15 300 lox
. n
50 15 300 L.O0xn

10.3.4. In the course
of discha:
each cell once every hour, TEe Measure the vcltsge across

Stert the last volts,
g¢ measurement when the
@ veltage ac:
e entire group reaches the value of (n + 0.015n) v, sh % 4
the number of cells in the group. " i
At the time of cell-by-cell vcltage measurement monitor th
e
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y

total voltage of the group with a separate veltmeter permanently

gounected tc the group.
pisconnect the group from the discharging circuit when the
totel voltage cf the group becomes (1.0 x n) V.
Ncte. If in the course of discharge the voltage across some
cells drops below 0.5 V such cells may be disconnected
from the circuit tc avoid polarity reversal.

Select the cells tc aseemble two batteries, 10 cells in each
pattery, from the cells of the group according tc the reaults of

the 2nd cycle.
The two batteries should not differ in capacity by more than

7 %

The cells chosen o sssemble a battery should have shown the
pinimum spread of vcltage at the last cell-by-cell voltage measure-
ment.
The minimum voltage of any selected cell should not be below
0.85 V and the voltage spread should not exceed 0.2 V.

The maximum voltage scross a pelected cell is 1.1 V.

Ncte. The battery may contain cells with a veltage higher than

1.1 V if the number of such cells does not exceed 10 %
cf the total number of celle in the battary (1 cell).

The remaining cells can be used in assembling other batteries.

The cells discharged to below 0.1 V should be rejected.

10.3.5. The newly assembled batterles should be given a check
cycle at the rates indicated in Table 9; while the battery is on
discharge measure the voltage cf all cells in succeasion.

The check cycle should be pexformed on two batteries placed
in the compertments of the battery unit and suitably switched tc be
comnected in Series for charge and in parallel for discharge.

Carry out the discharge to a voltage of (1,05 x n) V across
the battery, whare n is the number of cells in one battery
(n = 10).

The last cell-by-cell measurement cf voltage should be start-
ed when the voltage acroes the battery reaches the value cf (.05 n
+ 0.015 n) V.

The minimum discharge voltage across eny cell is .3 V.

The cells having a vcltage cf below 0.9 V at the end of dis=
charge should be replaced with cells cf higher capacity from the

same group that has been used to form the batteries, and the cycle
should be repeated.

10.3.6. If a new battery faile tc be sesembled, the scrting-
out and sesembly may be repeated in accordance with the above de-
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|

11. PREVENTIVE MAINTENANCE

11.1 General
Preventive main is

Y to keep the meter in ser-
viceable cendition throughout ite service 1ife.

When perferming the maintenance cperations cbeerve the safety
precautions indicated in Chapter 7.

11.2. Types cf Preventive Maintenance
11.2.1. External inspection cf the meter:
checking for reliable attachment and emocth operation of the
controls;
checking condition of pPaint, varnish and galvenic ceatings;
checking the plastic parts for the absence of chips and eracks;
checking the meter for completeness and the spares and acces-~
sories fer sound condition;
checking the meter for general functioning.
11.2.2. Internal inspection cf meter wiring and unita:
checking for relisble attact ts to the chassis,

lecking of threaded Jeints, cendition of contact cennections;
cleaning the meter of dirt and dust.
11.2.3.

t ef

Checking the meter electrioal parameters for compli-
ance with the certificate date indicated in Table 11.

11.3. Recocmmended Terms of Preventive
Naintenance

It is recommended teo perform the

tions indicated in Para 11.2.

indicoted in Paras 11,2,

preventive maintenance cpera—
1 cnce every six montha, and those

2 and 11.2.3 once every two years.

All preventive maintenance operations dealing with the cpen~
ing of the meter should be tined tec the perfermance of any repair
Jeb or te a next scheduled testing of the meter.

12. TESTING

This Chapter meets the requirements cf the Specificetions for
meter P5-10 (P5~10/1) and conteins the directions for testing the
meter and describes the testing procedure 4nd meens.

It is recormanded to test the meter ouce every 2 Yeaers and
after any repair Jeb.

12.1. Testing Operaticns and Means
Table 11 lists the testing operations ang equipment needed,
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160,

640 ns

1%

1.5; 1.8;

2,15 2.4

contraction (shortening) factor

setting error

(b)

of SHOR-

TENING
scale

% of
range limit

+1

over ran-
ges 1;

main error of distance measurement

(c)

10; 100

Checking of technical parameters

test pulse length

12, 3.4
(a)

C1l=65 oscillo=
graph resistive

pulges of max.
0.05; 0.1;
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Table 11, continued
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cuit lamp

begins
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indicated in Table 11 may be replaced by other

Notes: 1, The testing means (reference and auxiliary)

ing accuracy.

instruments ensuring the required measur
2. The reference (auxiliary) testing means

must be sound, checked and provided with certifica=-

in the Service Logs) on the State testing data,

tes (with appropriate records

3. Operations as per Ttem 12.

3.4 should be performed oaly after repair of the meter.

The main characteristics cf the reference and auxiliary testing
esna which are necessary for testing procedure are given in

Tgble 12.
Table 12
kn.'eating means Mein characteristics of test- | Recommended Remark
ing means testing
measurement range error |De8n8

Multi-purpose

cscillograph ©0-35 MHz 5 % Cl-65

Flectronic

frequency me- s

ter 0-50 MHz; 0.1V 5.1077 13-38

R.F. signal

generator 0.1-50 NMHz 1% T'4-102 cr

T'4-1028
Millivoltmeter 10 kiflz-30 MHz 46 % B3-36
3 mv=300 V

Voltmeter 0-750 V 0.2 % M250

Vcltamueter 0-30 A 0.5 % M2007

D.C. power sup=- 2-30 V 0.5 B5-11

ply source 0-1.5 A mveff.

2%

Load resistor T75Q

12.2. Testing Ccnditions and Preparations
for Testing
12.2.1. Testing should be carried out under the fcllowing con—
diticns:

smbient temperature (293 +5) °K [(20 15) °c);

relative air humidity (65 x15) %;

atmospheric preesure (100 x4) kPa (750 130) mm Hg

power scurce voltage (220 4. 4) v at (50 30.5) Hz;

with harmonice not more than 5 %.

Note. It is pexmimsible tc carry cut testing under
ratery conditicns, shop conditions which may differ from
the normal cnes in case they are not beyond the working
cenditions for testing tha meter and its testing means.

real labe-

12.2.2. Rooms where the testing is performed should be free
cf strong megnetio and electrical sources as well as any shaking
and vibraticn which can affect the measurement results.

13



12.2.3. Before testing, the Tollowing breparatory operations
should be carried out as outlined in Chapter "Preparations for
Operation™. Prior to this, do the following (if required):

(8) depreserve the meter a8 described in Section 6.1 of Chap-
ter 6 "General Directions for Use™;

(b) connect the neter under testing to the reference and au-
xiliary testing means as required for parameter testing;

(c) connect the earthing terminals of the meter under testing,
reference and auxiliary means to the earthing bus,

12.3. Testing Procedure

12.3.1. External inspection:

(8) during external inspection it ig necessary to follow all
the directions outlined in Section 6.1 of Chepter 6 "General Direc~
tions for Use";

(b) while examining the meter and its accessories, make sure
that the meter meets the following requirements:

the meter case, front and rear walls, all itg connecting, ade~
Justing and tuning controle are free of damage;

the meter controls should function smoothly and ensure distinct
fixing;

the power cords and connecting cables should be intact (check
to see that the insulation ie free of cuts, the connectors sna
contacts are in sound condition);

the meter designations and marks on the readout scales are
clear;

the peint and varnish coetings heve no deep scratches, peel-
ing and ensure broper protection egainst corrosion.

12,3.2. Punctional Test

The meter should be tested for functioning in compliance with
Paras 8.2 and 8,3 of Chapter 8 "Freparations for Operation®,

12.3. 3. Checking of Metrological Parmmeters:
(a) use the Y3.38 frequency meter to check the repetition
period of calibration time markers. The procedure is a8 follows:

apply pulses from meter mocket " -.”- £" to the frequency
meter input;

measure the repatition period of calibration time markers
over the 1-, 10-, 100-, 300-lm ranges.

The meesurement resulls are considered to be satisfactory if
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lies
the measured repetition period of calibration time markers comp.

with the following values:
1 Jm - (10 10.01) ne
10 im - (20 £0.02) ps
100 km - (160 £0.16) us
. 64) ne;
300 lm -~ (640 +0, -
(b) the contraction factor setting accuracy.is ch:ckedtby;:i-
puring the oalibration marker repetition period in different p
i ON scale.
tions of the CONTRACIT )
t is as follows:
The procedure of measuremen _——
connect the patch cable to the INPUT~OUTPUT connector o .
ugh the connecting cable;
5 thr: t the GAIN and " L " terminations of the comnecting
(b1 c:mlt;e 2 4“- £7 and * 4 " meter jacke, respectively;
cable to i i
set the controls in the following positions:
CONTRACTION knob = to "1.5%;
DISTANCE Xnob - to "100%;
COM.-SEPAR. switch - ‘fO SEPAR;
- nygn.
RANGES (km) switch - to N .
- the upper position;

im) toggle switch - to .
m:iug.atl the GAIN knob to set a marker complitude suitable
man:

for reading; i
E match :)ne of the markers with any reference mark of the c
gratioule by manipulating the READING SET )mob;‘ " -
tate the CONTRACTION knob covnterclockwise to ma Tl
. cule.
next marker with the same reference mark of the c.r.t. gra
d 1.2;
TRACTION scale should rea ] )
e cmtate the CONTRACTION knob clockwise to match each sub::qu
: le. e
ent marker with the reference mark of the c.r.t. graticu
ONTR A 1.5; 1.8; 2.1; 2.4.
TON scale ghould read 5
¢ TlfT measurement results sre considered satisfactory, if the
- ‘ i by no
CONTRACTION scale reading differs from the indicated ones by
than +3 divisions; )
iy (c) the main error of the distence-to=-fa 1t measx:\rement istion
determined by comparing the time reading with a certain contrac
ete:
factor. .
ment is as follows:
The procedure of meesurel e
attach the meter connecting ceble to the INPUT-OUTPUT co!
ugh the patch cable;
e throt the GA; and " 1 v terminations of the connecting
1 c:nn::e meter " £ end ¥ 1 " jacks, respectively;
d ese: the controls to the following positions:
the RANGES (km) toggle swiich ~ to the upper position;
e
the DISTANCE knob ~ to "0";
115



the COMMON-SEPAR. switch-to SEPAR. ;

the CONTRACTION knob ~ to "1.5" when checking the 1-, 10-km
ranges; to "1,2" when checking the 100-im range; to "1.6" when
checking the 300-lm range;

manipulate the GAIN knob to set a marker amplitude on the
c.r.t. screen suitable for measurement;

use the READING SET knob to match one of
reference mark of the c.r.t. graticule;

rotate the DISTANCE knob to match in turn all the markers with
the same mark on the c.r,t. graticule over each range,

The readings taken off the DISTANCE scale should be as fol-
lows (in scale divisions):

over renges:

1 km - 0, 100;

10 lm - 0, 20, 40, 60, 80, 100;

100 km - 0, 20, 40, 60, 80, 100;

300 km - 0, 20, 40, €0, 80, 100.

The error of distence measurement over the ranges ceuseq by
switching of expansion should be checked over the 3-km range, with
the RANGES (km) toggle switch set to the lower position. Set the
CONTRACTION knob to "2%, The Treadings taken off the DISTANCE scale
in this case must be 0, 50, 100 divisions.

The measurement resulte are considered to be satisfactory, if
the DISTANCE scale readings over the 1-, 10-, 100~-, 300-km ranges
differ by no more than A1 division, and by no more than 23 divi-
slone over the 3-km range.

the markers with any

12, 3, 4. Checking the Technical Parameters

(2) the test pulae length is checked by measuring it with an
oscilloscope at an external load.

The pulse length is measured at a level of 0.5 of the pulse
amplitude,

The procedure of measurement is as followa:

attach the meter connecting cable to the INPUT-OUTEUT connece
tor through the patch cable;

attach a resistive lomsd of 75 #1.50 to the INPUT 1 ang " L v
connecting cable terminations;

connect the oscilloscopa input to this load;

set the controls to the following positions:

CONPENS. knob - to the extreme counterclockwi

COMMON-SEPAR. switch — to COMMON 13

OUTPUT IMP. knob - to the extreme countercloc]
PILTER switch to '~ L

se position;

kwise position;
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RANGES (lm) toggle switch - to the upper ?osition;
RANGES (km) switch to the following positione:
w1n when measuring O.05-=, 0.1=, O.3-pus pulses;
w10" when measuring l-, 3-, 100-us pulsex‘s; " e
8100" when measuring 10-, 30-us pulses.(in measurt::me =
pulse set the DISTANCE and CONTRACTION knobs to the ex
wise position).
Check the test pulse length at & level of 0.5. i h !
The measurement results are considered to be satiefactory,
5 I-H
t a level of 0.5 the test pulse length does not exceed 0. (()iop+;) .
?o 1 +0.02) ms; (0.3 20.06) ps; (1 +0.2) ps; (3 1'0.6; ;(15,) e
(3&\-6;)15 and is at laast 100 ps, with the TEST PULSE (ps
—ro riete positions. . e
app fb) the test pulse amplitude is checked by measuring it wi
1 load. .
scilloscope at an externa . }
i The testing procedure is the same es in Pare 12,3. 4 Thi mea:
i e
purement results are considered satisfactory, if the test pu.
emplitude is not less than:
10 ¥ for 0.05 ~ and O.l-us pulses;
20V for 0.3-, 1=, 3-, 1O-us pulses;
2 v for 100-us pulses; i
(c) the exponential pulse characteristice are checked bi mes
an
suring the pulse amplitude and length with an oscilloscope &
external load.
4 is as follows:
The measurement procedure i
attach the meter conmecting cable to the INPUT-OUTPUT
ble;
tor through the patch cable; -
. attach a repistive load of 75 11,5 Q@ to the INPUT 1 1
ti ceble terminations; . .
cmnecmanl:iulate the CONPENS. knob to set the maximun ampli::de o
i to the o5~
a negative pulse without limiting ite top by referring
illoscope;
o meals):.re the negative pulse amplitude () and @uration ()
(Pig. 35).
The measurement results ere considered to be satisfactory,
if the pulse amplitude is at least 3 V and the pulse length is at

least 10 ps;
(d) :he pensitivity of the Y-deflection chennel is checked

by measuring the amplifier sensitivity with the aid of & T'4-102

slgnal generator.
8 is as follows:
The measurement procedure :
sttach the meter connecting ceble to the INPUT~OUTPUT connec.
tor through the patch cable;
17



connect a I'4-102 signal generator and a B3-36 millivoltmeter
to the GAIN ang » L connecting cable terminstions;

set the controls to the following positions:

GAIN kmob ~ to the extreme clockwise

COMMON-SEPAR, switch = to SEPAR.;

adjust the genervator output signal amplitude to obtain an
image on the c.r.t. Bereen equal to six large divisions of the gra=-
ticule;

measure the generator output signal amplitude by referring to
the B3-36 millivoltmeter,

The measurement results are considered to be satisfactory, if
the amplitude of tha generator output signal does not exceed 20
which corresponds to an Y-channel sensitivity of 0.6 nm/niv;

(e) the Y-channel pass-band is checksd by taking the frequency
characteristic,

The measurement Procedure is as follows:

attach the meter connecting cable to the INPUT-OUTPUT connec—
tor through the patch cable;

connect a I'4-102 signal generator and a B3-36 millivolimeter
to the GAIN ang » 1 " comnecting cable terminations;

set the controls to the Tollowing positions:

GATIN knob - to the extreme clockwise position;

COMMON-SEPAR. switch -~ to SEPAR, ;

apply a 100-kHz sinusoidal gignal from the I'4-102 gignal ge-
nerator {o the amplifier input;

position;

oy

adjust the generator output voliage to obtain a displey equal
to four large divisions of the c.r.t. graticule;

measure the input signal againet the mwillivoltmeter;

measure the display size at frequencies of 100, 300 kHz, 1z
3, 5, 8, 10 Miz at a constent level of the input g8ignal. The ampli-
fier input voltage is checked againgt the B3-36 millivoltmeter.

The measurements results are conaidered to be satisfactory
if the display size at the above frequencies is at least 2.8
divisions of the c.r.t. graticule;

(f) the sweep duration is checked by measuring it egainst
the meter DISTANCE scale.,

The measurement procedure is as follows:

Set the controls to the Tollowing positions:

CONTRACTION kmob - to "1,5%; ’

DISTANCE knob - to "on,

COMMON-SEPAR, switch -~ to COMMON 1;

RANGES (lm) toggle switch « to the upper position;

RANGES (km) switch - in turn to 1, 10, 100, 300 km;
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man: th
ipulate the READING SET knob to match the test pulse wi
- ticule;
extreme right-hand division of the cer.t. grE 1:c A |
™ ipulate the DISTANCE knob 'to match the test pu
man: a
xtreme left-hand division of the c.r.t. graticule;
3 taks the reading off the DISTANCE scale. e
the 1=, 10-, 100-, i
ke measuremenis over » .
igeemeasurement results are considered to be ﬂati:fa:;og;i
$he reading taken off the DISTANCE scale is within 30 to
t ranges;
ver the above measuremen |
91°n°(°) the battery charge is checked by measuring thei:hat:e g
i re (charge current and f£inal charge, voltage), w
parame €. ;
i o8ing e.m.f.
ter oparating into opp Y
For the conmnection diagram refer to Fig. 36.
The measurement procedure is as follows:
t arrangement;
nnect up the cireui -
cZnnect the power pack to 220 #2.2 V 50-Hz powertma) 5
c : ;
djust a D.C. supply of 20 V (against the voltme e: ;t -
B acure the current at a mains vollage of 220 ¥V an
me! :
voltages of the power mains (19:}]&11; §4252‘; R .
i f the D.C.
reasing the voltage o Yo
det i:e the voltage at which the current reaches the va.
ete:
if
E’ :‘:’ measurement results are considered to be satisfactory,
e

5 xtreme volt-
the meagured current is within 150 10 mA at 20V (a)t m: b
ages (220 42.2 V) of the 220-V power mains and 0-2

0 Vs
volta%;)oiai:-eiy voltage alarm when the meter is powered by a
4

12.6-V D.C. source. i
The procedure of measurement is as follows
1H

connect the meter to a B5-11 power sourc

6V;
set a voltage of 12. H ) pone
check the voltage by referring to the M250 ;ol:x::er :.m., -
adually reduce the source voltage until the
g

kering.
lot lamp starte fllo »
The measurement result is considered to be satiﬂfac:o;:;,n
th a:ured source voltage at the instant when the pilo P
e mel
starte flickering ie within 9.8 to 10.2 V.

13. STORAGE
1. The meter intended for short-time storage may be kept
13.1.

N ia1l Xea
e short-time storag nths. The meter must be
The e term is 12 month
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in
- qoc::e of a ngn-heated storage location - air temperature
to +30 °C and relative m
umidity up to i
The storage term in this case is 5 yearep i ol P
The meter intendeq Tor long- .

time
Preservation treatment, e Btorage must be subjected to

FPreservation of the meter for storage ig carried out as fol-

1sboratory conditions for two days;
H
pu: the meter in g protective Polyethylene bag;
ut po n
- c:ble: lyzth,ylene covers on the connectors of the Power cord;
o than secure them with clips; oiled baper may also b .
e meter, spareg and o
e , 8ccessories in the stowage case ana
13.3. Depreservation
of the meter removed f: i
storage should be carried out as follows: = S
s take the meter, spares and accessories out
g and remove the polyethylene covers from the
OTE of the cables ang bower cords,
13.4. The storage room must be free of dusty

s AZET ve g
Vapours, a, essive gases ang other substances !

of the stowage
meter and connec-

s 8cid and alkali
etrimental to the

13.5.
st :u:inzhe storage batteries must be stored in a diﬂcharged
1o more than 12 months at a t
o emperature of —5° ¢
C and relative air humiaity up to (65 115) % (at 25 O¢) g

14. TRANSPORTATION

14.1. Packing and Marking
14.1.1. Put the meter end SPT&A set in a
fiesigned to protect the instrument
in service., Porous plastic ang
ebporbing materials.
14.1.2. The transportation case is
13 mm thick, Tt is bound with two contiml::z: ::e:i-“ :‘”0:‘1 o
outside edges and lingd with packing paper insige, il
i’he inner dimensions of the case are 640::370;:460 mm,
= c:;i.: 3;n:'he following marks sre stencilled on the transporta-
H side and front walls bear the Tollowing wi
symbols: “arrow", "wineglase" and "umbrella" meening "sthia:f;:ii up.
120 )

metal stowage case
against damage in traneit or
prolyetyrene are to be used as shock

fure”,

-

do not turn over®, “"fragile, handle with care" and "keep off moige
n_ and the indioatlon of tha case mass (kg). The meter type is

marksd on & side wall only.
The designation and Serial Wo. of the meter are marksd on the

top of the stowage case.

14.1.4. Re-packing should be carried out as follows.

Put the meter on & cerdboerd pad, cover its sharp protruding
parts, tie over with a twine, put the instrument in a polyethylene
pag and bind over with a surgical tape. Put the spares =nd accesw
sories in the seats of the metal stowage case. Put a porous plastio
pad and put the meter above, Plsce the technical documents and list
of standard equipment in a polyethylene bag and slip the bag bet-
ween the meter and the case well, Attach a label to the bag contain—
ing the meter. For absorption of shocks and vibration and to rein-
force the packing use porous plastic and polystyrene spacers.

Affix suspended seals to the stowage case.

The packing arrvangement is shown in Figs 37 and 38.

Wrap the stowage case in wrapping paper, tie over with
and place it in a wooden transportation case so that there is equal
gpacing between the outer surfaces of tha stowage case and tha
walls, bottom and cover of the transportation case. Fill these spa-~
ces with corrugated dboard sp Put the packing list on ths
top layer of the spacers and nall up the case cover. Bind the case

with a steel band end affix geals.
The marking and sesling places on the stowage oase are shown

in Figs 37 and 38.
14.1.5. Use the original packing for repacking and, if it has

not been preserved, find equivelent packing.

twine

14.2. Traneportation Conditions

14.2.1. The transportation conditione should be within the spe~
cified limite: ambient temperature from ~50 ¢ to +60 OC and rela-
tive humidity up to 95 % (at 30 °C).

14.2.2. When packed the meter can be transported by any trans-
port meens over any distances, provided it is protected agalnst di-
rect effect of precipitation, dust, sand, etc.

When transported by air, the meter should be placed in & pres-
surized compartment of the plane. Transportation in non-pressurized
compartments is allowed only at altitudes up to 5000 m (at pressu-
res up to 400 mm Hg).

When the transportation conditions approximate to the spaci-
fied oparating conditions, the meter packed in the stowage case can
be transported by eny transport means over eny distances.
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Pue. 2. BMny:scmue X3P SKTEDU CTERE

PASHRM
BCTABKE) DU DESIATHHX HeTOZSX

(X) xadama co cravmoos

(

H3MeHeHR6M BOTHOBODO CONpPOTHBAORUA

SOHAMDOBAENA AMHMY:

I - raGennas poramua;

yIECa

)

Usong, ~ HODDAXeHHE 30HAMpyRNETo MMy

Il - xoBen xeGens (odpus

with an abrupt change

Fig. 2, Pulse characteristics (MX) of a cable

t methods of testing

) at differen

of wave impedance (insewt
Uaorm- test pulse;

I = cable insert; IT = cable end (open circuit)

.Mf

Puc. 3. CxeMa STexTpHyeckaf (YHKUMOHANBHOAD
I - TarToBRY reHepaTop; Il — reHepaTop NEICOOD
[ - cxewa BsfepwKH paaBeprkM; IV -

o R34
ry I
P I ==
a«@ oy~ “11
SITOTHE g - 5 "WR@“’@ v ‘___
A
7 o w B R

;S:» / \,
.cunnm DT I 575 W,,Mr’ax Bl P01 B
ey @y@ “oa Bf

ouAeTe” INTANHE® SCHAERHE"

Loanane

0 RAOD! 3
JOUIMTENH TOPEBOHTANEHONO OTRIO-

HemEs; ¥ ~ senewmui remepsTop; YI — CXeM8 BEAspKKN PEHEPATOPE BOR-
ZEpyvmero EMNyNncA; YU - resepaTop EOHAMpYRNEro KMuyihca; Jil - Bxoa-
BHe menu; IX - yCHIUTens NPHKOZAWMX CATHENOB; X - CxeMa (OPMMDOBSHMA

RaNUGPELUMOHEHX METOR; X

1 - 6noM 8RRYMyASTOpOB; XII - cxema NMTAHEA

Gasosoro mpubope; Xl — GAOK NMTAHAR OT CeTH K BEpAZHOE ycrpolicTBo

Fig. 3. Functionel circuit diagram:

I ~ clock gemerator; II - sawbtooth generator; IIX - sweep

delay circuit; IV — X-deflection amplifier; V - master os-
cillator; VI - test pulse generator delay circuit; VII -

test pulse generator; VIIX - input circuite; IX - incoming
signel emplifier; X - calibration marker sheper; XI - sto-
rage battery unit; XII - power supply circuit for main unit;
XIIT ~ maing power pack and battery charger

JMATIASOHH (M) - RANGES, lm; YKOPOUEHUE - SHORTENING;
PACCTORHME — DISTANCE; YCT. OTCUETA - READING SET; 30HI
IMI.(us) - TEST PULSE, ps; OTKN, ~ OFF; KOMIEHC. - COMPENS.:
BHX. COMP. - OUTP. RES.; OBll, - comMoN; PA3JN. - SEPAR.;

BH9UT, - SUBTR,; BXOM1 - INFUT 1; BXOIL 2 - INPUT 2; CHWMETP, -
HECVM, - UNBALAKED; OHI, 1 - commoN 1; OHH. 2 -

BALANCED 3
COMMON 2; OHI, 3 = COMMON 3; BATAHCHP, -~ BALANCE; QUWIBTP -
-~ FILTER; IIMTAHWE - POWER SUPPLY; YCIUIFHUE - GAIN
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Fj_g, 4. Tinming diagreme:

i I - master oscillator output; II — calibrator output; IYII -
clock generator output; IV - sawbooth generator output; V -
comparator output; VI - test pulse generator output; VII -
test pulse; VIII - reflected pulse
Usap. pass.~ EWeeD delay voliage; Usa.u.BM - test pulse delay
voltage; Ugy = reference voltage; t .pasB, sweep delay

time; Uopima - generation stop voltage; Tp— calibration

marker period: tx - test pulse delsy time

~12V(8) +5V(A) 7
&3 __ﬁ’_]
Y s j
G
3/
v Me1-1
/73/__ \‘} /)
=
ep | Jg
Me1-2 T
o 2]

7

Puc, 5. CxeMa BsAawllero rsHEPATOPa:
I - HB penycK TERTOBOTO TeHepaTops; L — Ha cxeMy QOPMMDOBAHMA Ka-—
NAGPAnAOHHEX MBTOE

Fig, 5. Master oscillator circuit dlagrem:
I - to trigger clock generator; II - to calibration merker

shaper
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Pec. 9. CxeMa resepatopas neA006pasHoro -
HBNpAYEHNs = 1o 4oV

1 - Ea cxemy remeparopa BOHAMpYKLEro rMmynnea; Il ~ Ha cxemy 3agepx~

Bu; I ~ HB Ccxemy (PopMupoBaKER Gnax:
KUpyDIero H -
QOPMHPOBSHUS MMDYNBCOE BB gl A oo uEsk
HHe; I - Ha
oTcyesa

yoR8; ¥ ~ €O cxeMw mosEpaTa B HCXOAHO®
P Tens BI-26; ¥ - co cxemn YCTBHOBKU

Fig. 9. Circuit disgram of sewtooth generator:
I - to test pulse generator eircuit; II - to delay circuit;
IIT ~ to blanking pulee shaper; IV - from triggering pulse'

shaper; V - from reset circuit; VI - to switch Bl-26; vII-
from reading start setting circuit )
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Puc. I0. CTpykTypHaR cxeMa 3sAepHKN Pa3REPTKI

I ~ ¢ BHXOZA TeHep3TCPa NIIOOCPAZHOTO HaNpAxeEMA; U - cxeMa cpashe-
muay Ul - Z3TUMR ONOPHOFO HanpAxenua; I¥ - younWrenp; ¥ - cxeMa BOBB-
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paTa B UCXDXHOE COCTCRAMe; JL ~ A yupamnanuuit rpurrep; Jl - Ha ro-
PH3OHTANEHO~-OTRIORANLKE 1 aoTuay JIT; JIl - ¢ yIPSEITHUETO TPUTTEDA;

IX ~ cxema (opMMpOBaRMA CagHKKpYLUWEro Wmnyasca; X - Ha 3T

Fig. 10, Block diagram of sweep delay circuit:

T = from sawtooth generator output; II = comparator;

JI1 = reference vol‘bage setter; IV - amplifier; V = reset

cirouit; VI = to gaiting £lip-flop; VII - to X=deflection

plates of c.Tvtej VIII = from gating flip=flop; IX = blank=

ing pulse shaper; X - to c.r.t.

PACCTOSHHE ~ DISTANCE
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Cxems sazepxuy BOHAMPYRUETrD MMNYNBCa

Puc. I4,

~ HA CXeMy reHepaTopa
ETOpa SOBAMPYHMErD HM-

HE i

I ~ ¢ reneperops mwrooopesHoro HENDSKEHUA

Il - B8 senyck T'eHep

NUJIO00pESHOTD Hanpsaxerua

nynzea

Fig, 14. Test pulse delay circuit

II - to sawtooth generator

I - from sawtooth generator;

test pulse generator

IIXI - to trigger
YCT, OTCUETA ~ READING SET
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Prc. I6. Crema T'eHEpaTOpa BOMIMDYWREro MMOyAECa (cM, BRAEHKy):

I - co cxemn B8/EPEKH BOHAMPYNLEro RMIyasca; I - ¢ ynpesafvmero
TPUrrapa; il - ¢ nepexmovamenn B3-2 (+40 B man +6 B); IJ -~ Ha mepe-
KApvarens B7-I¢ ("OB0.-PA3A.™); ¥ - SOHAMDYRWMY HMIYIEC Ha HepeRi~
4arons B?-Ia ("OBW.-PA3].")

Pig. 16, Test pulse generator circuit (See insert):
I ~ from test pulse delay circuit; II - from gating flip-
flop; IIT - from B3-2 (+40 V or +6V); IV = to switch B7-16
("OHl. -PA3], " COMMON~SEPAR.); V ~ test pulse to switch
B7-1s ("0BU.-PA3Jl."- COMMON-SEPAR,); SOHE. 1M1, (us) ~
TEST PULSE, yis; OTKI, - orp; KOMIEHC, _ COMPENS. ;
BiX, COIP, = ourpur RS,

}Nv

By

=

2

[ i

Puc. I7. Homnemcamgun MCREREEHR 3CHAUDYDHEro BMOyIBCE:

@ ~ MMOYIBCHAR XAPAKTEDHCTHRG TRuAl Ge® mRefeHus KOPDERUMH; b —
MNIYABCHAA XapexTep nRHAR ¢ BBe, ROp

I - soHARpyOmui HMMnyaEC; Il - oTpamenHui HMnynsc; 0 - KOMIeHCEDy DI
HMIyNBC

Pig. 17. Compensation for test pulse distortion:
a) - pulse charscteristics of line without correction;
b) - pulse characteristic of line with correction introdu~
ced
I - test pulse; IT - reflected pulse; III - compensstion
Pulse
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Fig.21. Circhit diagram of incoming signal amplifier:

Prc, 21. Cxema ycwmTesns NpPAXOLMIMX CHIHAJOB:
I - to switch B7-16 ; IT - to Y-deflection plates of cir.te

1 - Ha mepermarens B7-I6, II ~ Ha BEPTRRANBRO-OTKIOHADMAE ILIACTHHE
BIBKTPOHHO-KyyeBod TPYyOEY




Uirao

Upss

Upras

L

Urres TAY

Uprar [ |
Upras N\

Yorn,
733

//
-
7
“

R244

Puc. I8. JluarpeMvs BPEHEHBHX CcoOTHOUEERH B CIeMe PeHEPETOpS BOHAR—

PYONETO HMIYABCE

Fig. 18. Timing adiagrams of test pulse generator circuit
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Prc. I9. Biok BXOAHNX Weneli I BXOXHHA Uemu GasoBOrO Nphiopa:

I - GnoK EXOARHX Uenati; L - somampyousit munynsc; @ - CcOAAMEUTENHBHA
xasdens; 1V — OpRCOSAUHETENHHENR Kadens; ¥ - Ha yCHImTeNs; Y1 — Ha
nepermmaTens B8-16

Fige 19. Input-circuit unit and input circuits of main unit:
I - input-circuit unit; II - test pulse; III — connecting
csble; IV = patch cable; V - to amplifier; VI - to switch
B8-16
BXOE 1 - INPUT 1; BXOR 2 - INPUT 2; BHXOJ - OUTPUT; BXOX
INFUT; BX.1 = INPUT 1; BX. 2 = INPUT 2; BX. 3 - INPUT 3
YCUI, - GaTN; BEL. - om; BAJAHCHP, - BALANCE; CHMMETP, -

;‘ BALANCED; HECYM. = UNBALANCED; OBH. ~ cOMMON; PA3J - SEPAR.;

s BHIHT, - SUBTR.

JPASL"

=
= i -~
™ e w =

5 S S e
N wlol Relww
e M rJ S = Puc. 20. BIOE-CXeM8 yCHARTENR:
I - sxomuott curmsn; Il - @umsrps I - werokopol HOBTOpHTENB; IV -
TPEXKACRAZHNH! yCHARTENb; Y — SMETTEPHHR NOBTOPYTENs; YI ~ BHXOAHOA

yeuanrens

| |

86
1T
86
‘TT
. 86
g
\
\
\
\
\
\
JOHAMMETP
®
JHECAM ™

Fig. 20. Bleck diagram of amplifiex:
I - input signal; II - f£ilter; III - source follower; IV -
three-gtage smplifier; V - emitter followexr; VI -~ output

AMHUHRg

amplifier

®
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P50 LINE TRREGULARITY METER
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Fig. 26, Meter front panel (arrangement of centrols)
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l Puc. 28. Bin MSMEpMTeNA cnpeBa ( KDMUKH CHATH)
Fig. 28. Right side view of meter (covers are yemoved)
Puc. 27. Brx uswapuresn cfowy (BHA cless)

[} 12,6V @ CETb

oDy @

400Kz

50k

Puc. 29. Baox nHPeHKA

(] 28V ® MAIRS
OEH

~
ig. + Le slde view of meter . 29. Powe: J =K
F 27 £t ¢ Fig. . Power supply unit

143

142
N



12,6V
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PHc. 30. BIoE aKkyMynATOpoB

Fig. 30. Battery unit

o Ao O

BbIX02

/O\

(BX021

PA3A
CUMMETP OBl

HELUM.

BbiynT,

Bk
BAMHIVE

50K BXOAMLIX LUENER K P5-10

Bxoa2 \

J

Puc. BI. Baox sxoamux memek
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ig. 31. Inputecircuit unit Iggl @

=
l CUTPUT {
L i
I I \2_ 2

INPUTZ

UNBAL.

BALANCING
INPUT CIRCUIT BLOCKTD P5-10

B-20V31Y
1050m
2113038
1 Ubbix.
10Kx0M 33x0m Uoutput

—10V0.5V;
iy Puc. 32, Cxema mondopa Tpanascropos T43, T44

Fig. 32. Selection of transistors T43, Tan

N

-

—
R
Prc. 33. 3mexTpHYacKaH CX6Ma aspAAa:

I - MCTOUHKK NOCTOAEHOTO TOE3; A — BONETaMmepmerp Trna M2007; R =~
peocratr 80 Om; 0,5 A

Fige 33. Cherging circuit diagram: I - D.C. source;
A - voltemmeter M2007; R = rheostat at 80 Q, 0.5 4
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v

= ]
Puc. 34. Cxema DaspPANE aKKYMATTOPOR:

A - BONBTaMNepMeTp THIA M2007; V-

=l B BOABTMETD TUNa M250; R ~ peocrar
Fig. 3%, Discharging circuit diagram:

A ~ voltammeter M2007; V - voltmeter M250;

R - rheostat at
80 2 , 0.5 2

. z

—

A

Puc. 35. Onpe,

pPaMeTPOB PYBUEro HMIyNECa

Fig. 35, Checking the compensation pulse characteristics

PHe. 36. Cxema MBMEPEHNA NAPSMETPOB BAPAALOIC yerpolicTsa

I ~ ONOR NUTEHMA OT ceTR (B8apazsoe JCTpolicreo) 3 U ~ MerovEMy nocmo~
AHHOrO TOKa BS-II; A -~ BOXBTaNNepMeTp TMRA M2007; v - BONBTMETp TH-
Ba M250; I, 6 - wouramry BHXORHOTO THesZA8 BApPAAHOro yc!poﬁcmnap

Fig. 36. Charger characteristic measuring circuit:

I ~ mains power supply unit {charger); II
source;

A - voltammeter M2007; V - voltmeter M250;
1, 6 - contacts of charger output socket

~ type B5-11 p.c.
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Prc. 37. Cxema YKISARY (BUE ChenezH):

1 - naMepuTens B 4exde; 2 - AWK YKHBAOuAkH; 3 ~ miIoMGa, NPOEONOKS ;
4 - pesucTOp ZoGaBOYHWH, Tysycs; © -- HOpoOxa (WaMnu, NpaZOXpaENTeNH,
Ba¥UME) ; 6 — NPOENAAXA U3 noponyacTa; 7 — OTBEpTHA; & ~ OIOE EXoz—
HEX meneft; 9 - Gnor amkymyzaTopos; I0 - opoxaamka

Fig. 37. Packing arrangement (front view):
1l - meter in protective bag; 2 - stowage case; 3 ~ pesrl,
wire; 4 - serles resistoer, viewing heod; 5 - box (lamps,
fuses, terminals); 6 - porous plastic gasket; 7 — screw-
driver; 8 = input-circuit unit; 9 - bettery unit; 10 - ges-
ket
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Tipsnoxenne I
Appendix 1

NIPUNOKEHUA

APPENDICES
WNIYIBCHHE XAPAKTEPHCTAKY IMHKE
PULSE CHARACTERISTICS OF LINES
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Fig. 1. Pulse characteristics of lines when testing with a

video pulse
1 - increassd wave impedanee; 2 — open circuit; 3 - reduced

wave impedance; 4 - short circuit
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K@

: Puc. 2. Umnynschue XBPaKTEPUCTIEA RUHAN ADY B0HIEDOBSEMY
;wr_‘,nemmrwn HaipRKeHUEN (efnEuyRLy Tiepenanoy )
H“;.HECDPJIBCDBEHHBH HATDy3Ka; U -~ myBTUpyMUEe conpoTHBEMEHHE B My~

s - NBROE O BIeHEUe B JMHUN; 1Y

2 3 ~ MYHTHpYDUaR
::)moc'rs B JNMBUKE; ¥ - moclepoBaTennHan NHAYKTEBHOCTS B NMHMA; YL ~
H

CAeNOBETEALEER 6MXOCTH B Mmmun; Y — WYHTUPYLESS UHAYRTUBHI
o Y 0CTH B
i- ;2 -

00puB; 2 R, Gonbue BONROEOTO CONPOTUEBNERYs ; B — B MeHpue
0 CONpUTH s 4 ~ BOpOTHO® BaMHKaHMe -
150

Fig. 2. Pulse characteristics of lines when testing with

a step voltage (single voltage change):
T - unmatched loed; XX - shunting resistence in line; IIT ~
series resistance in line; IV - shunting capacitance in
1line; V ~ series inductence in line; VI - geries cspacit-
ance in line; VIY - shunting inductance in line
1 - open circuit; 2 ~ RH is greater than the line wave
impedance; 3 ~ Ry is emaller then the line wave impedance;
4 = short circuit

Nprnoxenne 2
Appendix 2

CXENMN BEMWYEHVA MSMEPUTENA ITPR PASHMYELX PEXHMAX
HA BXOIIE
CONNECTION OF METER FOR VARIOUS INPUT CONDITIONS

P5-10
A1l ~ BX”

LO0B1.2" 0Bl 3" . BXz"

OBl s’ 1 occ\ r&‘i_
= / { > ‘]—

== “3— o
Pac. 1. Cpamxenue 1pex ux BHO prok. Brdop

KUTl NepeRIvYereneM:
1 - npHucoezuuuTenbHul kadens; U — Mcnuryemuli kadeins

Fig. 1. Comparison of three cores with regard tothe fourth
core. Selection of cores by switch:

I ~ patch cable; IYI - cable under investigation; OBI.T —

COMMON 1; OBil.2 ~ common 2; OBI.3 - comMoN 3; PA3ML, -

SEPAR.; BX. 1 ~ INPUT 1; BX. 2 - INEFUT 2; BX. 3 = INPUT 3;

YCHE, - GAIN
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Pi-1p

bz oey 3"

'ﬂﬁm.mA."
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Prc, 2. Banepenve ueronmom nepexone sHepPIUM:
I - npucoexnBuTeNEHLE Ealens; U — ucnuryemal xabexs

Fig. 2. Measurement by the energy transfer method:

I - patch cable; II - cable under investigation; OBI.L —
COMMON 1; OHI. 2 - comion 2; OHI.3 - comvon 3; PA3], -
SEPAR.; BX. 1 -~ INPUT 1; BX. 2 - INPUT 2; BX. 3 — INPUT 3;
YOI, - caIn

P3-10
il ~ LB

L0 2 ,0613" ] \,Bx.z‘(
e A3, B A o
06U 1 e c} ! 783

F £ S yonas

Prc. 8. Hevepente Ha OZHOXMMBHOM KaGene (uau K3 onmol wkne

MBOPOMHIBHOTO KaGeyms
I - nprcoeguukTensHst KaGenss I — HCIHTyoMul Kadess

Fig. 3. Measurement on gingle-core cable (or on one core of
multi~core cable):

I - patch cable; II ~ csble under investigation; OHN.I —
COMMON 1; CHll, 2- COMMON 2; OBN, 3 - COMMON 3; PA3ZJ, ~
SEPAR.; BX, 1 ~ INPUT 1; BX. 2 = INFUT 2; BX. 3 - INPUT 3;
YCWI, - GATN
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Pi-10 N o
&) ! N Bx1 ]

JeLZ" 63 57
o6l LPA3L" 0—\ .,BX.J"‘
o o ' T
&> .una’
B

—e
Y

Puc. 4. CpepHexme mux (Tpex) KeCeNf OTHOCHTENBHO SEMIE.
Bu¢op XA NEpERIOUATEAOM:
T - npucoenemEereIsANE Kadexs; I - HonETyeMuY xadels
Fig. 4. Comparison of three cores with regard to earth.

Selection of cores by switch:
T - patch csble; II - cable under investigation; OB, I -
COMMON 1; ORI, 2 - COMMON 2; OHl. 3 ~ COMMON 3; PA3L, -

SEPAR.; BX. 1 - INPUE 1; BX. 2 = TNPUR 2; BX. 3 - INPUR 3;YCHI, - GAIN

I

p5-10 I . I
TR

TV Tk

.nﬁmi@,mwo b Y] I N

3 [68x04 z:>;
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PR cumETE| _BKA®

0009

Pnc. 5. Buuuremne (E8 BEpane BOEAUPYOHME HMOYIBLO OXCYTCT—

ByET 0 DONAPHOCTS MMOYALCOB OOpRTHAR)S

I - coexmuurensAnil kKateus; Il — MomiTyeMd KaGexs; Ul - ONOK EXOAHHX

nenelt
Fig, 5. Subtraction (test pulse sbsent on c.r,t. screen,
pulses have reverssd polerity):

I-connecting cable; IX = cable under investigation; IIX -
input-circuit unit; OBIl.1 - coMMoN 1; OBI. 2 -
coMMoN 2; OBl 3 - COMMON 3; PA3NL. - SEPAR.; BXONl 1 ~
INpUT 1; BXOI 2 - INPUT 2; OBl, ~ COMMON; BHUWT, - SUBTR.;
C/MMETP, - BALANCED; HECVHM, - UNBALANCED; BKI, ~ ON;

« - E
BAJIAHCHP BALANC! 153



P5-10 Y
051 2", 061 3,

2 0ad

| Bitar 7
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Prc. 3. Buz HaMepRTend creps (KpHEKN CHATH)

Pig, 3. Lefi-side view ef the meter (covers are removed):
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Puc. 4. Hepexuan nemens usMepurend (Buz caegm)
Fig. 4. Front panel (back view)
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Puc. 6. CxeMs DACHCIOXEHUR 3WENEHTOR Ha niaTe 4 .880.048
-F'.g 6. Layout of elements on board 4.880.048
18 -



9389 - g feoanos ~ W

4 - tgo300TT00 = ¥ foseq - g
fugsap =D $I9434TWO g fao3d L.
1670 °088 "y PIBOQ U0 EIUSWATS JO snofer *L ‘874

dogIBe - g $M0TO - D fHOLOM = U cdozpune - ¢ ¢dozuouvron - § fBEBY - &

1640° 088" 4 2IBLN B TOLHBRATE BuKBXOrON0Bd EWAX) *4 *OHd

207-©)
o
-©

©
.
= @©f-s82
©- 162

A N \—+ 0642 _/ l_ 7, [T AN
= sy __ s29 _
Y ¢

o/
" UM [Hy:Sameeiny

2529 &
[g¢z5)

& L)

N

‘
"7

L8419
£82%

6400887 w

S|

|
!
6843

0¥ ] + ‘
m — @S
2 [~
ey Tll2EE- SHiE
4 .@m m
254 S
17N PARN al
NP ¢ 5

160



Z0209TTO0 = X foseq = g {1833TWe - ¢
1060°08@ "y PIBOQ U0 S3USWETd JO nokel g *FTd
doadourod - j $eesp — g doiuKE - €
:10G0° 09" # BEBIU BH HOZHeWeNe BVKeXOromasd BWeX) °g 'oud

© ©
@WN.O:&?
oo Q.K ®
]
)
a2

060 089%

162



309097700 = ¥ foseq = g $I233TUS = g

Ygaes = g
$T50°088°Y PIBOQ UO S3UsSWATa JO jnokeT *6 *3Td

wrwoe - g Sdoswsrron - J fgesp - g ‘deziumwe - €
$7G0° 088° # BLELU BH HOLHOWOUE BUHOROEONOBd BWOX) *g *OHd

.

844204 ¢

+ =iy

\@-%T

—— bty — \

—utly

J:z

Uy —

24t7—+

w©\u.ﬁ ©@—ns

——[FI-?— +

165

@

I.A.Ig Q.“\;
I.Aéw ©0

um&.ﬁ D-EB¢
%?@ 9

L

ﬂa.
I_A_.gwl

62, &2

M@QSM@E* n%sz ©@osy

o.& 2

nm

7

o ¢

by

©;
$mw o
® Oy @N

I3
@SQ @.Et\

0 ¢ i

ib.\@. @.

E 3 0 %

@@ o 0o

£

mw %

L4482

L

ownk

gy

Klasr ]

~RED- &

84943

1

0L4
(- ~KeD- ¢
\ )

8oey

£547

+ fug

867 - ¢

7 &4

164

ndy




:
© . .
F e

| =

¢

@ =

I 38 =0

N @‘&.‘

¢i Ard

i

%g 7 2

4860052

.
L) %
[o] [= | =
JRERE

&

T o+ O
L e m S
| <
+@¢$
=
2+ @,
o iz @-,

¢
6@
©

+H o
s

166

o 604
© @
MR Re

) )
g8 Q‘@—K]—zz‘f )

Cng)— 20/~
il
)

@—l‘d—m—@ s, i

h 5
vaiy -G Lot~ © @ 8
] //Vﬁ@ “‘”’
2

L) - N
g—mv Q2 5
U —
+ — 210 —9 €) @—WH-
£ QK Hr=-ED-
s

167

)

S

s Way-Q N\

@ = @—M/y—' lw
@ Q Yo o6y - P©

]
1

B

CxeMa pacronoxeNus 2iaMeRTOR Ha niare 4.880.052

Pue. I10.
3 - swmrrep; B - 6838; K - KOAMEKTOD; 3 - 3eMan

oard 4,880.052¢

10, Layout of elements on b

Fige

X - collector; 3 = earth

3 - emitter; B - bases



37

Puc. II. Cxeuma DPECHONOKEHNS 2NEMEHTOB HA NNaTe 4 .880.053; Fig. 11, Layout of elements on board 4,880.053:

9 - amurrep; B - Gssa; K ~ KOILIGKTOD 3 -~ emitter; B - base; K - collector
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- base; K ~ ccllector
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Dprnokerne 7

Appendix 7

KAPTA CONPOTVBIEHV
HA SJEKTPOIAX TPAH3UCTOPOB M MUKPOCKEM
RESISTANCE CHARTS OF TRANSISTORS AND

MICROCIRCUITS

Tadmma I
Table 1

Hapra compoTmBieHE Ha BNeKTpomAx TPAH3UCTOPOB
Resistance Chart of Transistors

Odo— nd Koxnexrop SmaTTED Bazsa
BHA- aH— (oTox) {ncrok) (aarsop)
YEeHHEe [BECTO- Collector Emitier Base
l\l:: cXe- pa (drain) {source) {gate)
e Compo- | lloxoke~ | Compo~ |Momome~ Compo- | Mlosoke—
THB— HEE pyd- | THB- HEE py9- |THB- HEE Dy4—
Jienge, | Ku "MHO- | zemme, |R "MHO- |nemme, |mM "MHO-
Q HTEIR", | @ BUTEIR", | @ HUTEID™,
kQ K KQ
Resiet~ MULTI- Resist-|MULTI- Reslgt=| MULTI-
ance, | PLIER ance, |PLIER ance, |PLIER
Q Imob setd Q knodb set-{| Q knodb set-
ting, ting, ting,
kQ kQ kQ
I 2 3 4 5 € 7 8
TI 2T3265 3200 I
T2 2T3268 3500 I
6 213265 5000 I 1600 I 140000 I00
T7 2T326B 33000 I0 I600 I 36000 I0
T8 2T3I36 50000 10 50000 I0 65000 I0
T9 273265 2000 I 1200 I 7000 I0
TIO 2T3I36 T20000 100 300000 I00 300000 100
TII 11309 150000 I00 35000 I0 40000 10
TI2 2T3I3B 90000 I0 50000 I0 90000 I00
TI3 2T3I36 7000 I0 160000 100 35000 10
TI4 2M303B 1500 I 1800 I 1300 I
T20 2T3064 6000 I0 50 0,1 25000 10
T21 273265 18000 10 10500 I0 16000 I0
178 :

Tlpogoxxenme Taét. I

Table 1, continued

1 | 2 J 3 | 4 [ ] 6 | 7 8
T22  2T306A o< 24000 10
T23 213268 20000 10 200000 100 200000 10O
T24  2T6026 22000 10 0 220000  I00
T26  IT3IIK 3200 I 0 800 1
T27  2T326F I900 1 1150 I 6000 10
T28  2T306B O 11000 10 25000 10
T29 216026 II000 10 15000 10 11000 10
T30  2T9I4A 700 1 15000 10 15000 10
T3I 276025 20000 10 2200 I 700 1
T32  2T904A 20000 10 75 0,I 2200 I
T33  2T9I4A 270 oI 7 0,I 5000 1
T34  213I3B 270 0,I 5000 1 700 1
T35 1309  I5000 10 30000 10 20000 10
738 1309  II0O I 500 1 6500 1
T39  2T326B 640 1 2000 10 14000 10
T40  2T803A 17000 10 0 = 500 1
TAT  T2I4A 240 1 0 5000 1
T43 203038 5000 1 5000 I 3000 1
T44  2M303B 5000 1 5000 1 22500 10
T45  2T306B 7500 0 1700 I 2500 1
T46 213068 7500 10 1700 I 2500 I
T47  2T306B 5000 1 7000 I0 2750 I
T48 213068 5000 I 7000 10 2750 I
T49 21326 700 T 1050 I 1700 I
TS50 0309 1050 I 5000 I 2100 I
T5I 216026 75000 I00 2000 I 7000 0
Tv2 216028 75000 100 2000 I 7000 10
T6I T2I4A 19 oI © 75 0.1
162 T2I4A I9 0I © 75 0.1
T63  2T203T 20000 10 18000 10 100 0,1
T4 T2D4A 300 0.I I6 0,I 1800 I
Teé5  IT403A 1000 1 1900 I 6000 1
T66  MI6E 1300 I 1400 i 9500 I
Té7  MII6B  I000 I 0 5000 1
T68  2T306B 14000 I0 2400 I 750 I
T69 213068 O 2400 1 2700 I
T70  T2I4A 3100 1 3000 I 6000 I
T7I  IT403A 3I00 I 6000 1 30000 10
T72  2T203T 30000 10 5000 I 1800 I
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in upper po-

READYNG SET knobs in extreme

mepermosatexs "SOHIL. MMI, (ps)" -
- B RpaltHeM JGBOM NONOXSHEM, pyTia

DISTANCE kmob = to "O"; CONTRACTION

i RANGES (km) togzle switch =

3 GAIN, COMPENS.,

" kmob = in middle positio:
differ by more than 20 % from the chart values

" - "I,5", mepewmouarens “IMATABOHH (mm)" -

SNYOURe TIONOXSHUA:

~ B BEPXHEM NOJO¥emH,
"YCT, OTCUETA"

!

" = "0", pyura “"YKOPOUEHVE

= B CPEOHEeM TOJOXeHMH,

» PYIRE "YCWIEHUE", "KOMIEHC

Inob ~ to "1.5"; RANGES (km) switch = to nmlon

sition; TEST PULSE (ps) switeh « to 1w

"I0", rymOaep “IMATIAZOHH (mw)"

age

" ‘
4. Compormea
D CHAA He NOJYAN OT/IMIATHCH OT YHA3AHHNY BHAYSHMY Gonee, wem HA +20 %,

oounterclockwise position; "
4, Actusl resistances should not

3. OpreHw ympamrenms YCTAHABNEBANTCA B OT
DPYdRa "PACCTOSHUE

3. Controls on the meter Saould be get as followsa:

Mpwioxerye 8
Appendix 8

KAPTA HAUPSHEHWA HA SJEKTPOIAX TPAHSHCTOPOB

¥ MMKPOCXEM
VOLTAGE CHARTS OF TRANSISTORS AND MICROCIR-
CUITs
Tagmmua I
Table 1

Kapra Hampaxemmit Ha 3JNEKTPOXax TPAaHSHCTOPOB
Voltage Chart of Traneistors

OcosHage— Tun Hampsxenne, B
HUE TO TPAHSKCTOPa Voltage, V
Cxeme . KosreKTop SvmrTEp Fasa
(cToK) (meToK) (sarB0p)
Symbol Type Collector Emitter Base
- (drain) (source) (gate)
TI 273265 +0,3 +6,8 +6,8
T 273265 -2,8 +6,5 +6,6
T6 2T326B +2,5 +12,6 +12,0
T7 2T326B -0,2 +8,7 +8,8
T8 2T3I3b -0,4...-0,9 +31 +3I
T9 273265 +I,9 +II1,7 +12,0
TIO 2T3I3B -0,3 +60 +60
TII 0309 +4,40+6,1 -5,9 -6,8
TI2 2T313b +28 +3I +30,7
TI3 2T313B -39,0 -0,2 -0,41...~1
TI4 2113038 +12,0 +0,97 o]
T20 2T3064 +11,0 0 -3,3
TRIL 273265 -0,5 +I1,7 +12,3
T2 2T306A +II o -0,39
T23 2T326B -I ~1,75 -1,63
T24 276025 +40 0 -0,23
125 IT3I34 0 +I1,5 +I1,4
T26 IT3IIK +I2,0 0 0
T27 273265 +0,54 +12,3 +12,3
728 2T306B 0 -12,3 ~T2,3
T29 2T602B +I2,4 -12,4 -12,4
T30 2T9I4A +0,07 +4T +41
183
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Ipogomwenwe Tadn, I
Table 1, continued

OdosHaue~ Tvn Hanparewune, B
HYe 10 TpaH3HCTOpa Voltage, V
CXEMO Konnextop Snarrrep Basza
(cTor) (crox) (saTz0p)
Symbol Type Collectior Emitter Base
(drain) {=ource) (gate)
T3I 276025 +40 +0,05 +0,07
T32 279044 +40 +0,05 +0,05
T33 2T914A -I2,4 +0,05 +0,04,,.+0,1
T34 2T313B -12,4 +0,04,..40,1 +0,07
T35 0309 +40 4,047 +0,1
138 309 +12,5 -1,03 -0,49
T39 213268 ~I2,5 +I,15 +0,5
T40 278034 +40 o] -0,98
T4L 2744 -40 0 +12,5
T43 203038 +7,5 +0,71 0
Ta4 2113038 7,7 +0,7 0
T45 273068 +3,7 -5,3 -4,8
T46 2T306B +3,7 =5,5 -4,8
T47 213068 +7,0.0.9,5)  ~(2,0,..4,5) ~(I,5..:8,5)
748 273068 +7,5 -2,6 ~(L,5...3,5)
T49 2T326B -12,56 -8 -8,2
T50 1309 +12,5 +7,6 +8,3
T51 276025 +18,5 -3,4 2,6
T52 276025 +I9 -3,4 -2,6
T61 2144 -8,4 0 +2,4
T62 IR144 -8,4 0 +2,4
T63 272031 -8,7 -6,0 -6,4
T64 H2T4A ~(12,0,..15) -8,3 -8,9
T65 IT403A ~(12,0,..15) -8,9 -8,7
Té6 MII6B —(12,0,..15) -I,20 -0,028
T67 MIT65 -0,I o] -0,35
T68 2T3068 -0,14 -5,6 —6,3000~9
T69 273068 0 -5,6 -5,0
™0 2144 -60 -37,5 -37,6
T7L IT4034 -60 -37,6 -37,7
T72 272037 -37,6 -I7 -11,5

184

Tadmuua 2

Table

Kapra HaUpAXcHHE HA DAGKTPOAX MEKDOCXEM
Voltage Chart of Microcirculis

2

Odozna~ Ten Koyrerrop Easa SmrrTep
JeHHe MHEEPO-— Collector Base Emitier
mo cxe- | CXeMH | Ho. | Hanpawe-| Ho- | Hampawe-| Ho- | Hampawe-
me . Mep | mme, B | mep |Ewe, B |wmep |mme, B
Symbol Type B~ By— BH~
BO— BO— BO—
pic:] pit:) B8
Termi4 Voltege, | Termi~ Voltaga, | Termi< Voltage,
nal v nal v nal v
Ko. No. Fo.
IHTS9IE 2 0 3 -7 4 -5
is 8 +(2,4...3,4) 7 +0,46 6 0
MC2-MC7 2TKI7IA I +1,6
: e 0,I3 4 0
+6,6 3 -0,
o g 5 +6:7 7 -2,5 (] +0,12
MCII IHT988A 3 -I11,2 2 0 I +0,6,..+2
9 ~7,1 8 -0,25 7 0
14 -3,8 I3 -0,5 I2 0
MCI2 IHTS9IE 2 +I2,0 3 +2,5 4 +1,9
8 +12,5 7 +2,6 3] +1,9
MCI3 IHT983 3 +12,0 2 -0,2I I -0,9
6 +31 5 +7 4 +6,6
9 +7,0 8 -3 7 0
10 +I2,0 1II +0,24 I2 -0,33
MCI4 2TC6I36 2 +31 I +I12,0 3 +I2,0
6 +28 1 -0,43 7 0
9 +12,0 8 0...+77 I0 ~0,5.00+0,3
13 +60 I2 -0,5...+0,3 I4 -0,5...+0,3
3 +10 2 +0,1 I 0
e e (] +I2,0 5 +0,I5 4 -0,38
10 +11,7 II +0,1,,.-0,5 I2 -0,38
-3,6 2 -,8 I -5,9
= - :;0 0,..-0,3 II -3,6 I2 -4,3
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lipomonsenye Tads, 2
Table 2, continued

OGosna~
9eHEE
o cxe-

Symbol

MHIKPO-
CXeMH

Type

Komrexrop Basa SurTep
Collector Base Emitter
Ho~ Hampaxe— | Ho~ Hampsixe Homep ! Hampsawme-
mep e, B mep HEe, B | pimopa| EEE, B
BH~ BH—
BO~ BO-
pir:d pir:d
Termi- Voltege, | Texrmi~ Voltage, | Termi-| Voliage,

nal v nal v nal v
Ho. HNo. No.

MC20

MC2

IHT9884

IHT988A

IpuMevanua:

Hotes:

3 -4,8 2 +0,7
9 -4,8 8 +0,7
3 -(I,5...3,5)2 +3,71
9 ~{1,5...3,5)8 +3,7

+1,35
+1,36
+4,35
+4,3

SR

I, lmramuue HAUDAKEHEA NOMMHH OHTH BHCTSRICHH C
TOTHOCTBO +5 %,

2. PeXuM CHAT OTHOCHTEJBHO WACCH npucopom B7-I5, pe-
UM TPaHSHCTOPOB T6I-T72 CHAT OTHOCHTENBHO MIOCO—
BOM DMAHN OWTAHAT.

3. Pyaxa "PACCTOAHVE" B mosoxemm "0,

4. Pyaxa "HMATASOHH (EM)" ® momoxemms "IO", TyMGnep
"IMATASOHH (RM)" B BepXHeM LOJOWSHWH, |

S. Pysmm “YCT, OTCUETA", "YCWIEHWE", "KOMIEHC." B
KpafiiieM JeBOM IOJOXSHUH,

6. Pyuka "30HI,JMIL, _({’-‘s)" B DoXoXerEM "I,

7. Pyaxa "YKOPOUEHWE" ® mosmowemms "I,5",

8, Pyuxa "BHX,COIP,” B wpaftnem mpaBoM TOJNOKSHIH
"[IMTAHUE" ~ BruKHeHo,

9. Pyuxoft " | " JuHMA DaSBEPTRE YCTEHABIWBAETCA Ha
LEATPAJBHYR JIMHAO HkajH IIT,

IO, Bemrmin Hampswermit O-I B MoryT ormruaTteca Ho
0,3 B, ocrarsHue He Gonee wem Ha +25 % oT yma-
SaHHNX SHageHM# B Tadmmiax I,2,

1. Supply voltagas should be set with an accuracy
of 15 %.

2, Voltages were measured relative to earth with
the B7-15 instrument, voltages of transistors T6l-

186

~T72 were measured relative to the supply po~
sitive bus,
3. DISTANCE knob is set to "O".
4. RANGES (km) knob is set to "10%, RANGES (km)
toggle ewitch ~ in the upper position.
5, READING SET, GAIN and COMPENS. inobs are in
the extreme counterclockwise position.
6. TEST PULSE (ms) knob is set to "1".
7. CONTRACTION knob is set to "1.5".
8. OUTPUT IMP. knob is in the extreme clockwise
position, SUPPLY switch is turned on.
9. Knob " n jg used to align the sweep trace
with the graticule central line.
10. Actual voltsgas O-1 V may differ by up to
+0.3 V, all other voltagas should not differ
;y more than 125 % of the values indicsted in

Tables 1 and 2.
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Npunoxenue 9
Appendix 9

KAPTA MMIVIBCHHX HAMPAEEHM{
HA 3IEKTPOZIAX TPAHSUCTOPOB M MHKPOCKEM
PULSE VOLTAGES OF TRANSISTORS AND
MICROCIRCUITS

0GosBaverue Ha npus-
LUMIMANBECR cxeMe
Symbol

QOpMa M BMIVITYZS EMOYNECHNX
HanpAxXeHKH
Waveform and amplitude of

10 s

pulse voltage

K o //r\\
(2)

MCI-I J

TR AN P

Wid
«)
S 77N
10.u5
k]
@ fr—

2y

s 10 us
7 Yoo,
ﬂlqa'
MCT-2 T
-
> -
1L
p f
(8) s s|_Gus _|
188

Hponosnxenne
Continued

0OGoBHayenre HE MpHE-

QopMa M SMATATYAS AMNYABCHHX

HanpAKeHHR
““"ﬂi’“’“ﬂ e waveform and amplitude of pulse
s voltage
1 i >
5 "T’ 45V |
10 us
o ;
= LS
I 20 us
+JyV
5
g5V
MC3 20 ys
I +3V
0V
40 s
+3V
5 +g35v
40 us
L oy
1 g5V
80 us
v A
g5V
5 80 us
14
MC5 ” 5:v ——_U_I —
160 us
I

189



[lponoskerne
Continued

HponosxeHne
Continued

OGosnaverse na npued
UMNHEeNEBHO! cxeme
Symbol

QopMa ¥ BMNIMTYAS MMIYIBCHEX

HenpAxeHuit

Waveform and amplitude of

pulee voltage

0Go8HayeBHe Ha NPUE-
UunManBEEcR cxewe
Symbol

dopMa B EMANUTYAS MMIYTLCHHX
HanpAxeHult
vaveform and amplitude of
pulse voltage

— —
/414

160_us
il
e }——
MCe g5y I
320 us
gy
+0,5V i I L_
J20 us
MC7 Y i+
— —
+g5V I
[T S ’__
G40 us
«g5v
(v
6 A 640.us
(4
I v k
K 640 us §-10 us
8V
[+
i
T2 540 us
M4
- -4 L
640 us

190

40,5

B 3V
)

v

S40.us
¢ /4
3
Mc8 -5V

4] 640 us
" L.
3 §40.us
6 |

ov

F-10.us
40

o 640 pus

ov :L ¥I
[+]
(I3) Bops

2V
E
(14) 12,6V

MCII * 640 us
g5v >
P ey M N
(8)
640,445




Mpozonmerue
Continued

OCo3HIUeHNe Ea NpHE~
UMNEANBHOY cxeme
Symbol

QopMa ¥ amMmmuTyRa HMMOYNECHEX
HENPAKS HAl
Waveform and amplitude of
pulse voltage

Hpononxersne
Continued

-2V
K
(9) ~12,6V
540 s
oy
4 160.us
W ,—-——| —
(8) < 840 us
MCI3-2 x(9) [+12v :' 1505 ]
o5y Y | 4045
MCI3-1
3 B —
) 15015 I I
= 405 |
6 1y
¥ 540 ps M
T7 N b4us
14
B 0
iy N
3 i W0
(1) "L_L‘ 640 pus ]
MCI3-3 o
[} 7 ~
)

) 7
i SL'—. 540 us
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OGosHaveHse Ha NDHE—
OMNHEnNEEOR cxeme
Symbol

Qopra M BMINETYAS MMOYNBCHUX
HONpUXOHUM]
Weveform and amplitude of
pulse voltage

Bus =
o +30v =
(2)
MCI4~I s
6 =
m | v
640 4s
~
|
+Jov =
o U
640 us
TB 171,
K
0
8 us
640 us
P A
6 R 05
(1I2) 5405
60,45 60,
MCI4-2 b0y —— 1=
3
(14)
Y 540,415




Hpononxerne
Conbirnued

OGoapavuerke Ha NpHH-|

UMDHANBHOR cxeMe

QopMa M BMIJIATYAS RMNYABCHHX
HOODWXERHL

Symbol Waveform and amplitude of
pulse voltage
60V
k:
he 1%
TIO 540 s |
G40 us
2V
+*G8v-
K Ey -
-60 | M5
o
640,
K £
=5V
TI3
=40V L
540 s
4
|
43V
6 - ﬂ/; f-—/‘l ’——
(5) % | 640 us )
I} e
MCT4-3 ﬁ
K -30v
G40 us 4a-6043
(6)
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Tiponomeenue
Continued
0CoBHauGHEe HA MPHE- Qop¥a M AMIIETYAs RMNYNBCHHX
WNMBNBHOR cxeMe HanpAReHRY
Synbol WaveZorm and amplitude of
pulse voltage
E 40605
(10) | “ra8v
+IL6¥ 640 us
MCI5-I b 3 540.us
| 8 ol =g
‘ (1D
18045
2V —
| K
’ &) (2 640us !
MCI5~2 -
¢ T
(@ ¢ —
A 640, us
o0k
@) | -nv 045 .
MCI6-I P
=l =
& ity S4o.us
640 us
3 3V —
TII
-1V 1505
(]

115
T /] 640 s —




Tlpozonxenne
Continued

OGosHauenMe HE HPME-
LMNMeNBHEOH CXEME
Symbeol

QopMa M SMIVIMTYAS MMOYABCHHX
HanpxeH#lt
Waveform and amplitude of
pulse voltage

{lponoimeHAe
Continued

OdosH8YeHMe HA NpHME—
LMrUaneHol cxeme
Symbol

QopHA M SMIJIMTYAS MMIYNBCHHX
HanpaxeHnlt
Waveform and amplitude of
pulse voltage

840 us
¢ 245V
+30V.
112 s [
+IgV
=
0 I—I l_l
e
4 640,45
-gsv
20 s |7 t‘lﬂ—ml__ 1
v
¢ 0] (—_I_ | —
-.ﬂ/————‘
540 us
- 2y
T2I \_
=34 0us
6
el I | |‘
o b40.pus
540 us ,
v
[ -gsv—, ﬁ
T22 Ho—
¥
) L
0

540 us

G4Ous _i
fov L
s
g “12¥
T23 I l
K 4 1005
]
. T24
K
6
T25
K
640 us
5V
s [y
26 ’Zz LB
4 4
‘ i
2V 25 us
£ 640 s
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TlponomxeHne
Continued

0CosHavyeHUuE Ha NpME-)

MnManbHOl cxeme
Symbol

QopMa M 8MINETYZS RMNYNECHHX
HOnpsxeHut
Waveform and amplitude of
pulse voltage

TiponoxeHre

540 us
2V
¢ | mw 2545 Lr
640 us
v
T27 k
K v 50, us
64043
6 -4V
=y
T28
-V
-8v
o RN
-12v k
-8V
|| el N
-12v
T29 540 us .
25V
K Vi V
-av 12-15.u5 07 us
u
-7V
2 N K
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Continued
Odostaverueé HO MPHE- QopMa M SMINHTYAS MMUYABCHHX
OREMANBHOY cxeMa HanpuxeRuil
Symbol waveform and amplitude of
pulee voltage
e Y
[4] Jbv
E40.pus
T30 25V
3 g 1us
25V
[+]
T3I d 64045
+25V-
: ol
g 1u8
E40us
+25V-
[+]
0 Tus
T32 —zavj\ J\
-]
g
540 us
25V,
6 0
v 10-13,
S
T34
25y
-]
g
i
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llpononxeHne
Continued

Ocospanerye Ha TpaH—
LMIRAIEHOR OXeme
Symbol

dopMa ¥ AMIUIATYNA KMIYIIHCHEX
HATIPAKE AT
Weveform and emplitude of
pulse voltage

+Z5V-
o
6 - L 5405 »
T33 *25V-
3 14
W ——o | w-15us
540 us
6 +25|
T35 g
o ‘mj -
¢ 1,
fus
B wﬂv%
LTIV —
o | oo
151 il -sz
) Wﬂﬁ e p———
e 7us
G 25y
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Hponomxenue
Continued

JopMa. ¥ aMIwIATYIA VMITYIBOHKX
HalpAReHy#
Weveform and amplitude of
pulse voltage

TpHsi~

1
i

52

45V

& 2

s G —
14

35V
[+ = —

¥~ KONIEKTOp; ® — SMUTTEp; 6 - 0638

K - collector; ©® - emitter; ¢ - base

TiprMeganye.

Fote.

OCOMAIOTPAMMH MMIYJIBCHHX HampsxeHuli CHATH OTHOCH-

TEJBHO KOpHyca HE3MepMTesd ocmutorpadoM OpHE CASIYRIILX

TOJIOKEHAAX PYJYSK YUPABICHEAD

WPACCTOSIHUE" - "0O%;

"YKOPOUEHIE" - "1,57;

“MATASOHH (&m)™ ~ "IC";

"SORILIBEL (Re)" - "I7

"YCIWEHKE" ~ B KpafiHeM JIeBOM MOJOESHHM;

»yCT, OTCYETA" - B KpaliHeM JIEBOM LOJOKCHWA]

"KOMIEHC," - B KpaliHeM JIeBOM NOJOXEHIH (mna T29, T33,

T34 ~ B Kpalluem OpPaBOM MOJNOKSHWM).

The pulse voltage oscillograms were taken reletive to

the meter case earth, with the controls in the

following positions:

DISTANCE = "0";

CONTRACTION -~ “1.5";

RANGES (km) - "10";

TEST PULSE (ps) - "1%;

GAIN - extreme counterclockwise position;

READING SET - extreme counterclockwise position;

COMPENS., - extreme counterclockwise position
(extreme clockwise for T29, 133, T34).
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Appendix 10

HEOJHOPOJHOCTEH JMHAR P5-10

GULARITY METER

llepederb SNEMEHTOR
List of Elements

Tipozmonmetme
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OdosHaveHAe HamvenoBaHne Kooy Dpmmevanue
9ecTBO
Symbol Description Qnty Remerk
PesxcTopH:
Resistors:
OMIT TOCT 7I13-71
MOH 467,038
CIl 468,084
C2-13 467,036
Cli3-6a 468,020
CII3-9 468,012
CII5-16BA 468,519
II9BP I'OCT 6513-66
Tepmopesucrop MIT-4 468,086
Thermoresistors MMT-4 468,086
Torermmomerpu IV 25-04-630-68
Potentiometers I 25-04-630-68
RI, R OMAT-0,25-22 kKOM+IO % 2
B3 OMIT-0,25-6,8 xOM+I0 % 1
R4 OMIT-0,25-I0 xOm+10 % I
R5 OMIT-0,25-4,7 rOMtIO % I
Rb...R9 OMIT-0,25-2,2 KOmIO % 4
RIO OMIT-0,25-200 Ow5 % I
RII OMIT-0, 25-2,2 xOm+I0 % I
RIZ...RIS OMIT-0, 25-22 xOM+I0 % 4
RI6 OMIT--0,25-2,2 KOmeIO % I
Ri7...RR4 OMIT-0,25-22 KOM+IO % 8
R25 OMIT-0, 25-2,2 rOM+I0 % I
R26 OMIT-0,25-22 xOmsI0 % ik
RR7? OMIT-0, 25-68 KOM+IO % I
R28 OMIT-0,25-10 xOm+IO % I

Continued
0OdosHAYEHHE HawveHoBaHHEE Komu— TipumeyaHKe
9eCTEO
Synmbel Description Qnty Remark
RR9 OMIT-0,25-2,2 xOm+I10 4 I
R30 OMIT-0,25-1 KOM+IO % I
R3I OMIIT-0,25-39 KOM5 % 1
R33 OMIT-0,25-I00 Om+IO 4 I
R34 OMIT-0,25-470 Om+I0 4 1
R35 OMIIT-0,25-4,7 RO+I0 % I
R36 OMAT-0,25-15 xOM+I0 % I
R37 OMIIT-0,25-1 xOm+I0 % 1
R38 OMAT-0,25-I xOmM+I0 % I
R39 OMIT-0,25-2,2 xOm+10 4 I
R40 OMIT-0, 25-33 xOmsI0 % I
B4I OMIIT-0,25-51 Omt5 % I
B2 OMIT-0,25-1 KOM+IO % 1
R43 OMIIT-0,25-51 Om+5 % I
Rd4 OMAT-0,25-22 xOmM+I0 % 1
Rl Cl13-9a~220 KOm+30 %-16 I
Ro2 OMIT-0,25-68 xOm+I0 % 1
R53 OMIIT-0,25-470 xOm+IO % I
Ro4 Cl3-9a-1 MOM+30 %-16 1
R55 OMIT-I-I,8 MOM+IO % I
R56 OMIT-0,25-1 MOm+I0 % I
RS7 OMIT-0,25-56 xOm+I10 % I
RS8 ClI3-9a-100 KOm20 %-10 1
R59 CII3-9a-1 MOM1-30 %-10 I
Re0 Cli3-9a-4,7 KOM:R0 %10 I
ReI, R62 CiI3-9a-T MOms30 %-10 2
R68 OMIT-0,25-1 xOmIO % 1
R69 MMT-4-a-I,5K I
R?0,..K73 CII5-16BA-0,25 Br 4,7 x0m+I0 % 4
R74...R77 ClI3-9a-4,7 KOM+20 %-16 4
R78 OMIT-0,25-4,7 KOmtIO % 1
K79 OMIT-0,25-1,5 MOw+I0 % 1
R8O [UI-I1B+0,3-5 KOS % 1
R8I 02-13-0,25-3,16 xOmeI %-B 1
R82 ClI5-I6BA-0,25 Br 470 Ow+I0 % 1
R83 UI-IIB+0,3-5 kOMt5 % 1
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Ipoxcaxenye

Continued
OdosHayeHEe HammenoBanne Koamu— Tipaveuasue
YecTBO

Symbol Description Onty Remark
RB4 OMIT-0,25-1,5 xOm+IO % I
R85 OMIT-0, 25-15 xOm+I0 % !
R86 OMIT-0,25-1,5 kOM+IO % it
R87 OMIT-0,25-15 kOm+I0 % I
R88, R89 OMIT-0,25-I0 xOm+IO % 2
RS0, ReI OMIT-0,25-22 kOm+IC % 2
R92 OMIT-0, 25-I00 Om+I0 % I
R93 OMIT-0,25-56 KOMeIO % I
R94 OMIT-0,25-15 xOm+I0 % I
RS OMIT-0,25-2,2 xOM+IO % I
K396, R97 OMIT-0,25-47 kOm+I0 % 2
Ro8 OMIT-0,25--470 Om+I0 % I
R99 CTI5-16BA-0,25BT 2,2 kOu+I0 % I
RIOO C2-13-0,25-I5 kOutl %-B I
RICI C2-13-0,25~36,1 xOmeI %-B 1
RIO2 OMIT-0,25-75 xOMt5 % I
RIO3 OMAT-0,25-22 KOM+IO % I
RIO4 OMIT-0,25-4,7 KOmeIQ % I
RIO5 OMIT-0,25-22 KOm+I0 % I
RIO6 OMIIT-0,25-I KOMeIO % 14
RIO7 OMIT-0,25-I0 kOmeI0 % I
RIO8 OMIT-0,25-1 xOmsI0 % I
RIO9 OMIT-0,25-22 rOM+I0 % I
RIIO...RIIZ OMIIT-0,25-10 kOM+I0 % 3
RII3 OMIT-0,25-6,8 xOmeI0 % 1
RII4 OMIT-0,25-22 kKOM+IO % I
RIIS OMIT-0,25--33 xOmt10 % 1
RII6 OMIT-0,25-1 kOMeIO % I
RII7 OMIT-0,25-I0 KOMaIO % I
RII8 OMIT-0,25-2,2 xOM+IO % I
RII9 OMIT-0,25-4,7 xOMeIO % I
RI20 OMIT-0,25-I0 rOM+IO % I
RIZI OMIT-0,25-2,2 KOm+IO % I
BI22 OMIT-0,25-10 xOm+I0 % I
Ri23 OMIT-0,25-2,2 xOm+I0 % I
RI24 OMIT-0,25-4,7 KOu+I0 % 1
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IlponoskeEre
Continued
OcosHaveHHe HapmeHOBAHHO Koy~ Hpwvevarne
9ecTBO
Symbel Description Qoty Remark
RI26 Cl3-9a-1,5 KOM#R0 %-I6 L
RI27 OMIT-0,25-15 xOM+I0 % I
RIz8 OMIIT-0, 25-47 KOMeIO % I
RI29 OMIIT-0, 25-200 KOmtS % I
RI30 OMIT-0,25-100 Ou+I0 % I
RI3L OMIT-0,25-22 xOM+I0 % I
RI3R OMIT-0,25-10 xOmsI0 % I
RI33 OMIT-0,25-200 KOS % I
RI34 OMIT-0,25-22 KOM+I0 % I
RI35 OMIT-0,25-680 OmeIO % 1
RI36 OMIT-0,25-22 kOMeIO % I
RI37, RI38 OMIIT-0,25-1 KOM+IO % 2
RI39 OMIIT-0,25-6,8 kOmeI0 Z I
RI40 OMIT-0,25-33 xOm+I0 % I
RI4I OMIT-0,25-200 Omtb % I
RI42 OMIT-0,5-6,8 xOM+I0 % I
RI43 OMIT-0,25-1,8 kOMmrI0 % I
RI44 OMIT-0,25-33 KOM+IO % I
RI45 OMIT-0,25-22 KOM+IO % I
RI46 OMIIT-0,25-47 KOmeI0 % I
RI47 OMIT-0, 25-100 OmeIO % I
RI148 OMIT-0,25-27 kOM+I0 % I
RI49 OMIT-0,25-4,7 rOme 10 % I
RIS0 OMIT-0,25-390 Om+I0 % I
RISI, RIS2 OMIT-0,25-4,7 kOmIO % 2
RIS3 OMIT-0,25-1,5 KOm+IO % I
RI54 OMIT-0,25-22 kOm+IO % I
RI55 CII3-16a~100 x0M-20 %-2-B I
RIS6 OMIT-0,25-56 kOm+I0 % I
RIS? OMIT-0,25-200 xOmt5 % I
RI58,RIS9 OMIT-0,25-100 Om+I0 % 2
RI60, RI61 OMIT-0,25~51 Om+5 % 2
RI62 OMIT-0,25-1I00 Om+I0 % I
RI70 OMIT-0,25-100 Om+I0 % I
RI7L OMIT-0,25-2,7 xOu+I0 % I
RI72 OMIT-0,25-4,7 rOm+eIO Z 1
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Continued
OdosHaveHAS HawmenoBaAWe Kosu— | Opmmeanue
YeCTBO
Symbol Description Qnty Remark
RI73 OMIT-0,25-51 Om+d % I
RI74 OMIT-0,25-33 kKOMeIO % I
RI75 OMIIT-0,25-4,7 xOm+I0 % I
RI76 OMIT--0,25-I0 xOm+I0 % I
RI77 OMIT-0,25-22 kOM+I0 % I
RI78 OMIT-0,25-33 KOM+IO % I
RI79 OMIT-0,26-3,3 xOm+I0 % I
RI8O OMIIT-0,25~I0 xOm+I0 % I
RISI...RI87 OMIT-0,25-6,8 rOM+IO % 7
RIsg OMIT-0,25~-I5 kOM+I0 % I
RI89 OMIT-0,25-4,7 kOueIO % I
RI90...R196 OMIT-0, 25-10 xOM+I0 % 7
RI97...Re04 OMIT-0, 25-200 xOMtd> % 8
RR05 OMIT-0,25-15 xOM+I0 % I
R06 OMIT-0,25-4,7 xOm+I0 % I
R20O7 OMIT-0,25-I xOm+I0 % I
RR08 OMIT-0,25-300 Om+5 % I
RR09 OMIIT-0,25-3,3 kOM+IO % I
RRIO OMIT-0,25-I0 kKOM+IO % I
RRII OMAT-0,25-220 OmtI0 % I
RI2 OMIT-0,25-51 Omtb % I
RRI3 OMIT-0,25-2,2 KOm+I0 % I
RRI4* OMIT-0,5-33 OmeI0 % I 24,..5I O
RIS OMIT-0, 25-2,2 xOu+IO % I 24 - 510
RRI6 OMIT-0,25-4,7 xOm+I0 % I
RI7, R2I8 OMIT-0,25-2.2 kOM+IO0 % 2
RRI9 OMIT-0,25-3,3 kOmeIO0 % I
Rz220 OMIT-0,25-2,2 xOm+I0 % I
RR21 OMIT-0,25-3,3 kOm+I0 % I
RR22 OMJIT-0, 25-I0 Om+I0 % I
R223 OMIT-0, 25-75 Oms5 % I
R224 OMIIT-0,25-3,3 xOmI0 % I
RR25 MCT-I-T-A-470 Om+20 %-0C-3-20 I
RR26 OMJIT-0,25-10 kOM+I0 % I
RR27 ClI5-16BA~0,25 Br I0 xOm+IO0 % I
RR28 OMIT-0,25-51 Omsd % I
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Continued
OGosHaUEHAS HamMeHOBaHEE Koau— Tipemeyane
YEeCTHO
Symbol Description Qnty Remark
RR29 OMBT-0,25-22 xOm+I0 % I
RR30 OMIT-2-I0 Om+I0 % I
RR3I, R232 OMIIT-0, 25-820 OmI0 % 2
RR33 OMIT-0,25-120 KOMt5 % I
R34 OMIT-0,25-6,8 KOm+I0 % I
RR35 OMIT-0,25-2,2 KOutIO % I
RR236 OMIT-0,25-15 KOMtI0 2 I
RR37 OMIT-0,25-6,8 KOm+I0 % I
RR38 OMAT-0,25-120 KOm+IO % I
RR39 OMIT-0,25-10 xOw+I0 % I
Re40 OMAT-0,25-4,7 EOM+IO % I
R41 OMIT-0,25-51 Omtd % I
Re42 OMIT-0,25-560 OmtIO % I
Re4s OMIT-0,25-6,8 xOM+10 % I
RR44 Cli3-9a~1I0 kOMt20 %-16 I
Re45 OMIT-0,25-1 kKOM+I0 % I
RR46 OMIT-0,25-15 KOm+IO % I
R247 OMIT-0,25-2,2 ®Om+10 Z I
Re48 OMIT-0,25-680 Om+I0 % I
R249 OMIIT-0,25-5I0 Om+5 % I
RR50 OMIT-0,25-51 Oms5 % I
R252 OMIT-0,25-2,2 KOM+IO0 % I
RR53 OMIT-0,25-4,7 xOmI0 % I
R54 OMIIT-0,25-51 Omtd % I
_RR55 OMIT-0,25-270 Om+IO % 1
R258 ClI3-9a-1,5 kOM20 %-16 I
RR59 QMIT-0,25-470 Om+IO % I
R261 JiCT-1-0, 5-B-4,7 KOmxR0 % 00-3-20 I
RR62 MOH-0,5-1 OmsI0 % I
RR63 ClI3-9a—22 KOM+20 %-16 I
R264 113-9a-1,5 xOm20 3-16 1
R265 OMIT-0, 25-I00 Om+IO Z I
RR66 OMIT-0,25-3 KOMtb % 1
R267 OMIT-0,25-10 xOM+IO % 1
R268 OMIT-0,25-6,8 EOM+IO % I
RR69, RR70 OMIT-0, 25-10 x0m+I0 % 2



Ilpoxoamenne
Continued
OGosHaueRme Haumenopanne Koy lpmevanwe
9ecTBO
Symbol Description Qnty Remark
R271 OMIT-0,25-8,2 xOm+I0 % I
RR72% OMIT-0,25-8,2 kOM+I0 % I 4,7 ¥OM. .o
10 KOm
R273 OMIT-0,25-51 Omt5 % I 4.7 = 10 k@
R275 OMIT-0,25-270 Om+I0 % I
R276, R277 OMIT-0,25-3,3 kOms10 % 2
R278, RR79 OMIT-0,25-750 Om+5 % 2
Re80 OMIT-0,25-470 Om+I0 % I
ResI OMIT-0,25-5I0 Om+5 4 I
Re84...R286  OMIT-0,25-820 OueIO % 3
R87 Cli5-I6BA-0,25 Br I xOm+I0 % 1
R288 OMIT—0, 25-820 Om+I0 % I
B89 OMIT-0,25-5I0 Om+5 % I
R290...R293 OMIT-0,25-I xOm+I0 % 4
R296 OMIT-0,25-470 Om+I0 % I
R297, RR98 OMIT-0,25~2 xOm+5 % 2
R299, K300  OMIT-0,25-1 kOmeIO % 2
R30I OMIT-0, 25-51 Omtd % I
R302 CII5-1I6BA-0,25 Br I kOM+IO % I
R305 OMIT-0,25-910 Oms5 % I
K306, R307 OMIT-0,25-750 Oms5 % 2
R308, K309  OMIT-2-3 xOms5 % 2
R3II OMIT-0,25~270 kOm+IO0 % I
R3I2 OMIT-0,25-1 MOm+IO % I
R3I3 OMIT-0,25-51 Omtd % I
R3I8 OMIT-0,25-51 Om+5 % 1
R322 OMIT~0,25-270 Om+I0 % I
R323 OMIT-0,25-1 KOM+IO % I
R324 OMIIT-0,25-75 Omx5 4 I
R325 OMIT-0,25-I8 rOm+IO % I
R326 CI5-16BA-0,25 Br 4,7 xOm+I0 % 1
R327 OMIT-0,25-1I5 kOm+I0 % 1
R328 CI5-16BA-0,25 Br I,5 xOm+I0 % I
R329 OMIT-0,25-1,5 rOM+I0 % I
R330 OMIT-0,25-4,7 xOmtI0 % I
R33I OMIT-C, 25-270 Om+I0 % 1
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Ilpogonzenue
Continued
OcosHaveHEe HammeHOBaHHE Kosnm— | lpEMeganus
YeCTBO
Symbel Description Qnty Remark
R33R OMIT-0,25-4,7 kOmtIO0 % i
R333 OMIIT--0,25-I KOMeIO % I
R334 OMIT-0,25-4,7 KOMI0 % 1
R335 OMIT-0,25-10 xOm+I0 % I Tipz ycra~
R336 OMIT-0,25-4,7 KOM+IO % 1 HOBKE CYeT—
R337 OMIT-0,5-I00 Ow+I0 % I| -oma 3B
R338 OMIT-0,25-750 Omtb % 1 If hourme~
R339 OMIT-0,25-2,2 KOM+IO % 1 ter 3CB
R340 OMIIT-0, 25-4,7 KOM+IO % 1 is instal-
R34 ClI5-16BA-0,25 Br 4,7 kOmzI0 % I led
R342 OMIT-0, 25-2,2 KOM+IO0 % i P~
% 0,25-9I0 Omtd
R345 OMIT-0,2 omtb % e
(k)
§346 OMIT-2-51 Om5 % 1
R347, R348 OMIT-0,25-33 kOM:I0 % 2
R349 OMIT-0,25-2,2 KOM+IO % 1
E350 OMIT-0,25-1 kOm+I0 % 1
R35I Cl5-I6BA-0,25 Br I,5 xOm+IO % I
R352 OMIIT-0,25-1 xOmeX0 % I
R353 OMI'T-I-I00 Om+IO0 % 1
R354 II9BP-25-24 Omtd % I
R366 OMIT-0,25-10 KOw+IO0 % 1
R367 OMI'T-0,25-10 x0mzI0 % 1
E368 OMIT-0,25-33 xOM+I0 % I
R369 OMIT-0,25-33 kKOm+IO % 1
R370 OMIT-0,25-6,8 xOMeI0 % 1
R37L OMIT-0, 25-6,8 kKOm:IO % 1
R372 OMIT-0,25-51 OB 7 I
R373 OMIT-0,25-51 Om5 % 1
R374, R375 OMIIT-0,25~4,7 ®OM+I0 % 2
R376 OMIT-0,25-2 KOMt5 % it

HommeHcaTOpH:
Capacitors:

KM-56-H90 msoxmponarEmu#t 460,043

(insulated)
K53-4 464,037
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Tipoxonnesnne
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Tipoxonxesme
Continued
OdosnaveHNe HawnmeHoBaERE Komi— | Ipivevanne
YecTBO
Symbol Description Qnty Remark
KI5-5 460,084
K42Y-2 462,082
K50-3 464,042
KCOT 461,025
CCI' 461,027 ,
K761 461,028 !
K50-20 464,120
cI KM-56-MI500-3300 n2+10 % 1
[+ KM-56-MI500-3300 m0+I0 % I
c3 KM-56-H90-0,1 med I
Cc4 KM-56-M75-100 n2+10 4 I
c5 KM-56-M75-510 045 % I
C6 KM-56-M750-I000 n®+I0 % 1
[v74 KM-5¢-M75-680 n+I0 4 I
c8 KM-56-H90-0,015 mMr® I
c9 HM-5¢-H90-0,1 mxd I
cI0 KM-50-H90-0,068 Ml I
CII..CI6 HM-50-H90-0,0I5 med 6
Cc17 KM-56-M75-220 n®+I0 % 1
cI9 K-56-M750-1000 6®+10 % 1
c21 K42Y-2-160-0,047+10 % I
c22 K42Y.-2-160-0, 1+10 4 I
c23 K42¥-2~160-0,047+10 % 1
c24 KM-56-M75-100 n®+10 4 1
C25 HM-56-H90-0, I med I
ca7 KM-56-H90-0,1 med I
c28 K53-4-20-22420 % 1
c29 HM-56-H90-0,1 mx 1
€30 K53-4-20-22420 % 1
C31,..C34 HM-56-H90-0,1 mMed 4
€35 KCOT-I-250-T-220+I0 % I
€36 KCOT-5-500-T-6800+5 % I
€37 KCOT-2-500-I-1200+10 4 I
Cc38 0Cr-2-100000+0,5 % I
C39 KM-50-H90-0, 0I5 1
C40 I

GCI-3-200000+0,5 %

210

OdosHaTeHAE

Symbol

HammeHOBAHNE

«Description

Kosu— Tiprmeverne
YecTBO

Qnty \ Remark

c52

ce8

Cc71
c73

c82

CCT-1-47000:0,5 %
KM-56-M750-1000 n+10 %
KI5-5-H70-1,6 ¥B-4700 o
K425-2-160-0, 047410 %
KM-56-H90-0,015 nxd
HM-56-H90-0,0I5 el
KM-56-M47-75 02+5 %
FM-56-M75-220 410 Z
KM-56-H90-0, 0I5 nxd
KM-56-M47-51 0245 %
K53-4-20-22+20 %
HCOT-2-500-T-750 m@+5 %
KM-56-H90-0, 015 Ml
KM-56-033-20 n®+10 %
KM-56-H90-0, 1 mel
KM-56-M750-1000 n®+10 %
KM-56-M47-51 1245 %
KM4-56-H90-0, 1 mx®
KM-50-M47-30 nd+5 %
KM-56-H90-0, T Med
K42y-2-160-0,1+10 %
KM-56-M750-1000 n+10 %
K42¥-2-160-0, 110 %
K53-4-20-22+20 %
K42¥-160-0,1+10 %
KM-56-MIS00-5600 n®+10 %
KM-56-M75-470 n®+I0 %
KM-5¢-M47-56 n+10 %
HM-56-M75-100 n®+I0 %
KN-56-MI500-5600 m2+I0 %
KM-56-M47-56 n2+10 &
KM-56-M750-2200 n®+I0 %
KM-56-M75-510 n2+5 %
KM-56-1133-20 n®+5 %
KM-56-M75--100 n+I0 %
KM-5¢-M75-100 r2+10 %
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Tponoaesse Tipoxoaxenue
Continued Continued
OGosHavexne Haumeropanne Komn-  |TipuMeuanue OGosHaveHHe HaumernoBaHue Koma— | Tipumeuanuie
wecTBO HBCILRO
Symbol Description Qnty Remsark Symbol Description Qnty Remark
g2 K42Y-2-250-0,068+10 % 1 CI36 K53-4-20-6,8+20 % :
93 K42Y-2-630-0,022¢10 % I CI37, CI38  K-B56-HI0-O,I mxd 2
co4 EM-56-MI500-5600 m+I0 % I CI39 K50-20-50-10 I
095 KM-56-M750-2200 m0+10 % 1 €140 K53-4-20-6,8+20 % ;
96 EM-56-M75-680 md+I0 % 1 cral KM-56-147-75 845 % I
c HM-56-M75-220 m@+10 % 1 042, (143 K50-35-I00-I0 2
98 EM-56-M47-75 1345 % 1 CI44, CI45  K760-I-a-T0+I0 % -
99 HM-56-M75-100 n2+I0 % 1 CIg6, CI4?  K50-20-50-10 2
100 KU-56-M75-510 m3+5 % 1 0148, C149  K53-4-20-47420 % 2
CI0L HM-56-447-5T 045 % 1 €150, CIST ~ K53-4-15-47+20 % 2
cI02 EM-56-M750-2200 1910 % 1 cI52, CI53  K53-4-20-47+20 % 2
103 EM-56-M750-I000+10 % 1 €154, CIS5  K50-20-50-I0 2
CI04 EM-56-H90-0,1 mel I 0156 KM-56-M750-I500 1410 % L
CI05 K53-4-20-2,2+20 % I C157 KM-56-H90-0,015 Mr &
CI06 K42¥-2-T60-0, T+10 % I 4 C158 HM-56-590-0, 0I5 Mx 1
CIO7...CI09  K53-4-20-47:20 % 3 ' CI59 K53-4-20-2,2420 % i
CIIC,.,CII3  KM-86-HS0-0,T wx® 4 ! CI60 K53-4-20-2,2¢20 % I
CII4, CITS  EM-56-M750-I000 rd+I0 % 2 ! cI64 EM-56-H90-0, I 1mx® n
CII6, CIT7  K53-4-15-47420 % 2 CI65 HM-506-H90-0,I mxd I
cII8 EM-56-M75-680 m+10 % 1 cI67, CI68  K50-35-50-2000 2
CII19 KM-56-M75-680 m®4I0 % I ' cI70 K53-4-15-2,2£20 % :
CI20 KM-56-H90-0, T nxs® 1 CT7L K53-4-20-22420 % g
CI21 KM-56-M750-I500 md+10 % I crrR KM-56-H90-0, 1 M 1
cI22 K53-4-20-6,8420 % 1 0173...CI75  K53-4-20-47+20 % .
cI23 EM-56-M47-51 1045 § 1 CI76 K53-4-20-27420 % .
CIz4 KM-56-H90-0,T v 1 \ cr77 K50-35-50-200 I
CI25 KM-56-H90-0, T mx® I | cr78, CI79  K50-20-50-I0 2
CI26 H53-4-20-22420 % I €180 K42Y-2-1000-0, 110 % %
CI27 EM-56-M47-7515 % i cIss, CI8? K42¥-2-I000-0,1+I0 % 2
CI28 H53-4-20-6,8:20 % I CI88...CI91  KI5-5-H70-I,6 KkB-4700 n® 4
CI29 M-56-447-33 12410 % 1 cI92 KI5-5-H70-6,3 ¥B-4700 n® I
130 K53-4-20-6,8+20 % I (193,..CI95  KI5-5-H70-1,6 kB~4700 m® 3
CI3I KM-56-M750-2200 n®+10 % I c196 E50-20-50-10 I
C132 HM-56-M750-1000 pd+I0 % I Jipoccenx BHCOKouacToTHHe 477,005
CI3z® KM-56-M47-27 12410 % I 20,,.I00 @ RF chokes 477.005
CI34, CI35  K53-4-20-47420 % 2 PF
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Tipomoxmerye
Continued
O6osHaveHHe HaymeHoBaHue Koy~ Iipmveyanye
YecTBO
Symbol Description Qnty Remerk
T VenyrrusaocTs I M 4,777,029 I
1-MH inductance 4.777.029 i
2 IM-0,6-I0+5 % 4,777,000 I
L4 HenyrruBrOcTh 3 MI' 4,777,019 I
3-MH inductance 4.777.019
L5 VamyxresHocTs 0,63 mMI' 777,009 I
0.63-MH inductance 777.009
L6 IM-0,1-28045 & 4.777.002 I
L7 IM-0,I-I00+5 % 4,777,000 I
L8 IM-0,2-30+5 % 4,777,000 I
L9 ID-0,6-I0+5 % 4,777,000 I
LI0 IM-2,4-3+10 % 4,777,000 I
LII, LI2 Di-0,I-35:5 % 4,777,000 2 k
LI3 OrraonAmmas kaTymra 5,769,001 I
Deflecting coil 5.769.00L
Argymynarops 16-529,047-75
Cells 16=529.047~75 )
BI HKT-1,5-YI.I I0 Coemmens
TiccxenoBa~
TEIBHO
nna P5-I0 ’
Connected
B2 HKC-1,5-Y1.1 I0 in series
for P5-10 l
N
’\
Tepexmmatean MM O, 360,008
Switches IMJ 0. 360.008
Tlepermoaarens M 0,360,001
Switch TII'M 0. 360.001
Muxporyméaeps 000, 360, 016
Microswitch OXO, 360. 016
BI TIML6H4H I
214

Hponoxxene

Continued
OdosuadeHne HammeHOBaHHE Koma— TprMeganye
9ecTBO

Symbol Description Qnty Remark

B2 MTZL I

B3 TIM-8IRH I

B4 MTI3 1

BS MTAL I

B6 TITM-303H I n

B? TITM-402H I

B8 IITM-5TIRH I

B9 MTAL I

BIO THI-2 I

TrI THesgo 7.746.023 I

Jack 7.746.023
Tu2 Tuespo 3.647.005 I

Jack 3.647.005

Tmozp:
Diodes:
J220 362,010
2[503F 362,045
I3II 362,023
2])202B 362,035 .

CTaCRIATDORHS
Avelanche dliodes:
IBI8 362,025
201564, 362,805
Ji8I4 362,012

BHIPAMMTENbHHE JTHOTH
Rectifying diodes
1223 362,018
BuOpAMETENBHHS KHONH THOA
Reotifying diodes, type
MIRI8 362,067
12375 362,021
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Iipogoxmenne

Tpogoakenne
Continued
OGoanagente HauveROBaHHES Konm— Dpuvevanne
YeCTBO
Symbol Description Qnty Remark
| _»
TyRReNsHHE EAOIH
Tunnel giodes
IM308B 360,077
Tinoms:
Diodes
I8 362,002
CradmInTpoRH
Avalanche diodes
2CII3A 362,816
BL. .07 J220 7
Bi1,..B14 IR20 4
piats] 201564 I
JiI6. .. IR0 JR20 5
JRI 18185 I
J22 I3IT I
IR3 215038 I
IR4 JIR20 I
TR5 JTR23A I
6, IR7 25038 2
Jie8 2CI56A I
HR9 1220 I
30 2CI56A I
131, J32 JR20 2
I33 JIR23A I
134 25038 I
I35 220 I
Ii36 8144 I
I37...540 J8I8B 4
B4l JIR234 I
43, ..145 215038 3
I46 220 I
Li47. .. 54 2]15035 8
155 T1308B I
I56, I57 K18 2
158, .. 163 HR20 5
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Continuea
06o3HAYEeHNE Haumenopanne Konu— Hpmvevare
Symb«_:l Description :::;Bo Remark

64, 165 25035 2
Ie6 118 I
167 1220 I
68 2715038 I
Jes ligT44 I
K70 2715038 I
K7L 2CI564 I
72 2715035 I
I3 Jiez0 I
74 ER20 I
I75, 76 IR37E 2
180, IBI JR_20 2
z82, I83 2[503B 2
Ig4, I8s JI8I4B

Jig6 y IR375 &
IB87, X8s JR23B ’
289 J223A ?
H90. . . 193 IR37E

194, K95 MIRI8 g
96 TR234 2
zg?, 198 223 2
199, HI00 12378 :
BIOIL,. JI07 MIRI8 g
I108 12378 Z
pisie:] I2234

BII0 2CII3A ;
BIIT 2CI564 :
BII2 JR234 .
piink} IR375 :
BIT4 2CI56A i
BI1S,. BI18  JR37B

BIY9.. JBI22 272028 .
EIR3,,. 0125  IigI4a 5
EI26 IR23n =
livd JR20 i
128 20I56A I
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IlpomonxeHue

Continued
OosHaueHHe Hauvenopanve Koma— Tpmvevonne
YecTBO
Symbol Description Qnty Remark
BI29 J220 I
BI30 1220 I
BI3I JR375 I
B132 2CI564 I
B33 1220 I
B134 JR2376 I
Jpocce® BHCOKOZACTOTHHS
477,005
RF chokes 477.005
IpI, Ip2 J]M-0,4-I00+5 % 4,777,002 2
Tp4, Ips IM-0,4-100+5 % 4,777,002 2
Ip7...0pI3 MumyrTEsHeeTh 250 MeI' 4,777,006 7
Inductance 250 uH &4.777.006
g NeRTPOXUMEYECKEN CUeTIMK BpeMe— I Ipr ykasa-
Hz 3CB-2,5-12,6 (,281.003 HEE B JOTO-
Electrochemical hour meter BOpe
9CB-~-2,5~12,6 0.281.003 If specified
inthe order
KaI, K2 Baxwm 6,625,001 2
Terminal ¢lip 6.625.001
Jr 3NeKTPORHO~AydeBas Tpyora 8I06H
3.350,09 I
Cathode~ray tube BJOEH 4 3.350.09
] Javma CMHIO-55-2 160,535, 014-74 I
Tamp CMH10-55-~2 160.535.014=74
I3 Jamvma CMHIO-55 I60.535,004-74 I
Lamp CMH10-55 160.535.014~74
Borasgn mwiasrme 480,003
Fuses 480,003
TpI BIII-I-0,254 I
Hp2 BIII-I-0,54 I
p3 BIII-I-2A I
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TpoxoxweHs
Continued
OgosHAgaRKE HamsorOBaHAE Komz- | lipEmewanse
YeCTBO

Symbel Description Qnty Remark
lip4 BII-1-0,5 A I
HEYS Pesonarop IB-I9 I'l-I00 Ww-32/20 I

0,338,141

Crystal unit B-19 Ill-100 KHz-32/20

0.338.741

TparsucTopH:
Translstora:

21303B 23,365,003

21306 0, 336,015

1309 3,365,059

216025 3,365.000

212037 3,365,007

[I214A 3.365.0I2

MII6B 0,336,008

IT403A 3,365,023

2T313b 0,336,049

2T904A 93,365,008

273265 0,336,003

2T9I4A 0.336.029

2T803A 3,365.008

TT3IIK 3,365,158

IT3I3A 3,365,161
TI, T2 273266 2
76, T7 273265 2
T8 213138 I
9 213266 I
TI0 213138 1
TII 309 I
TI2, TI3 2T313B 2
T14 201303 I
T20 2T306A I
T2L 213265 I
T22 2T306A I
723 213265 T
T24 2T602B 1
T25 IT3I3A I
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Tipomoskerye

Tipomonmenne
Continued
Odcsmavenne HauvenoBanze Komm— Ilpmveganme
9ecTs0
Symbol Description Qnty Remark
T26 IT3IIK I
T27 2T326B I
T28 2T306B I
T29 27602B I
T30 279144 I
T3L 276025 I
T3 279044 I
T33 279144 I
T34 2T3I3B I
T35 1309 I
T38 1309 I
T39 2T326B I
T40 2T8034 I
T41 144 I
T43, T44 2013038 2
T45 2T306B I
T46 2T306B I
T47 2T306B I
T48 2T306B I
T49 2T326B I
T50 1309 I
T5I, T52 2T6025 2
TeI, T62 2144 2
T63 2T203T I
T64 T2T44 Ti
T65 IT403A I
T66, T67 MII6B 2
Tes, TE9 2T306B 2
70 2144 I
7L IT4034 I
T72 272030 I
Muxpocxems:
Microcircuits:

IS9HTIB 3.456,014
RI7TKIA 0,347,083
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Continued
0d0osSHAUEHAE HaumeRoBaHME Koma- Tpymevanye
YecTBO
Symbol Description Quty Remark
I98HT3 0.348.002
MaTpiiH TPaHSMCTOPHHE 2TC6I3B
53,456,000
fransistor matrix 2T7C6135 53,456,000
Muxpocxems I98HTBA 0,348,002
Microcircuits 198HT8A O.348,.002
MCL I59HTIB I
MC2, .. MC? RI7TKIA 6
MC8 I59HTIB I
MCIT I9BHT8A 1
MCI2 I59HTIB 1
MCI3 IS8HT3 I
MCI4 2TC6I3B I
MCIS, MCI6 IS8HT3 2
MC20 I98HTS8A I
MC22 I9BHT8A I
TpeIeasTpe3 Tpancgopnarop MAT-4B 0,472, 004 3
Pransformer MAT=4B O.472.004
Tp.4 ‘Tpancipopmarop 4.730,009 I
Transformer 4,730.009
Tp.5 Tpancopnarop 4.704,0I9 I
Transformer4.704.019 -
Bwmxu 2FM 0,364,126
Plugs 2P 0. 364.126
Poserrn 2PM 0,364,126
Socket 2PM 0.364.126
Bumxir Pii2H 0,364,002
Plugs PURH 0. 364,002
Posersnt PITH 0,364,002
Sockets PTIH 0.364.002
ling 2PM ISBIH7HIBL I
2 2PM IBKIH7IIBI I
3 2PM ISKIH7UIBI I
ui4 2PM ISEIH7IIBI 1
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IiponosxeHue

Continued
OcosHayeHus HaumenoBaine HKoma- | llpmmeqanwe
9ecTBO

Symbel Description Qnty Remark
us, . I3 lirencexs B23,645,003-1 9

Plug BD3, 645.003-1
n1e 2PM ISKIH7IIBI I
1?7 Hil 2H-I-I8 I
s FITH-I-3 I
19 Bunxa meyxmommeras BII 0,364,003 I

Pwo-pole plug BII 0. 364.003
20, mI lirenicens BD3, 645, 003-1 2

Plug BP3.645.003-1
2 PrIH-I-3 I
23, m24 FiRH-I-I7 2 Jzg P5-I0
R5 PrIH-I-3 I Jzg P5-10
26 Hrenceas B23, 645, 003-1 I For P5-10

Plug BB3.645.003-1 For P5-10

2
3.
4
5,

Te
8.

9.

10.
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