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I. HASHAYEHUE

I.I. Ocumwutorpad CI-75 mpemHasdavueH IJA MCCJIeNOBAHEA HOpMH Tme-—
PHONVYECKNX ¥ ONHOKDATHHX BJIeKTPHYECKNX CHTHAJOB C HANPAXEHHEM OT

20 MB Io 25 B B mMamasoHe BpeMeRE MHTepBasioB OoT 8 HC 10 I ¢ myTem
BA3YaAJIBHOTO HaGmomeHmsa ¥ QoTorpafupoBaHHA.

I.2. Ho Tounocr: ocuwwiorpad coorsercreyer Il xmaccy I'0CT
9810-69.,

I1.3. YcxoBma sKCIIyaTaIH ocHWLIOTpafa:

o TeMIepaTypa OKpyxaome# cpemu g pacdodero COCTOAHHA OT 5 XO

407C;

- TeMmIepaTypa OKpyRawme#t cpemH IS HepaCOUeTO COCTOAHAA OT MM—
Hye 50 mo 60°C;

- OTHOCHTENBHAA BJAXHOCTE BO3LYXa o 95% Ip: TeMueparype 30°c;

- aTMocepHoe namnexsme oT 88 mo I04 xH/M® (460-780 MM pr. cT.).

Myranme ocrmurorpaga:

- ceTs ¢ yacrorofi 50 T +I%, Hampamenmem 220 B +I0%,

- ceTh ¢ wgacroro#t 400 Iix 4_-('37%, HanpaxesmeM IIS B +5% m 220 B +5%.

I.4. B TeXHAYECKOM ONMCAHMN IPUHATH CJELYOIME YCJIOBHHE O0GO3Ha-
YeHUA:
- QIT - 2JIeKTPOHHONYYEBas TPYOKa;
- [IIM - wraTa MEYaTHOTO MOHTaxa;
~ JIOT - ycwmrexp MOCTOAHHOTO TOKA;
- P9 - peryuampyemuit asemeHT;
- JOC - ycwrmrens HanpaxeHHs olpaTHoll CBA3H;
- 3MI - 3amacHoe EMymeCTBO Hpmdopa;
@ - DyYKa opraHa peryJMpOBaHmA, BHBEIEHHAA Ha HepelHKD Ia-
HeJb;
© - pyuxa opraHa peTYJEDOBAHNA, BHBEIEHHAA Ha IepEeIHIN
NaHeJ b TOJ IUTHIL;
(@ - pyuKa opraHa DETYIMPOBAHMNA, HAXONAMAACH BHYTDY OCIHI-
Jorpaga ;
- JI-RI - pesmcrop RI, BXommmmit B ysex ¥I;
= YI?-YI-RI - pesmcTop RI, Bxommumit B y3ex YI, KOTODHH BXOZHT B
yerpoiicrso YI7. Hampmvep, pesmcrop RI, Haxomsmri-
CA Ha IUIaTe NEYATHOTO MOHTaxa YI, KOTOpasd BXOIET
B BHCOROBOJIbTHHE GJIOK maTaHms JI7.



2. TEXHWYECKVE JAHHHE

2.1. Padouas vacrs 9kpaHa JJIT ocnwmrorpada:

- no ropuzonTamy I00 MM (+50 MM OT CEpENHHW WKAJH);

- mo Beprmranz 60 MM (+30 MM OT CepeNFHH MKAJH) .

Hecomnamenme JHHME Jyda ¢ JUHEAMA mKajH dKpasa T He Gouee:

0,2 MM - ¢ LEHTPAIBHHME OCEBHME JIMHHAAMA MKAJH;

0,9 MM - ¢ KpailHIMM TODH3OHTANGHHMY JIZHMAMI MKAJIH ;

I MM - ¢ KpallHAMM BeDTHKANBHHME JIMHMAME MKAJH .

2.2. TommmHa JuEEK Jyda He Gojsee 0,8 mm.

2.3. Cropocts sammck (mpe dororpadapoBAHAM ONHOKPATHHX CHTHA-
J0B) He Menee I500 KM/C IpH HCHONH30BAHME OCBEKTHBA C OTHOCHTETHHHM,
oreepcrmeM I:I,5 ¥ He MeHee 850 KM/C IpH HCIONBE30BAHEE OCHEKTHBA C
OTHOCHTEJIEHHM OTBEpcTHEM I:2.

2.4. Bpemsa HapacTeHHA mepexomHo#t xapakrepucTHK: He Gonee 1,5 He.

2.5. BuGpoc Ha mepexonHoi XapakrepmcTmxe He doxee I0%.

2.6. HepaBHOMEDHOCTE: BepUIMHH IEDPEXONHOH XapaKTeDHCTHKM He GoJee
3%.

2.7. CompoTnBieHEA BXOLOB:

— HeINocpencTBEHAOTO BXonma ocmmuiorpaga — 50 Om;

- ¢ BHHOCHHM gexnmreseM I:I0 - 500 Om ¢ mapaurenpHofl eMKOCTERI
He Cosee I nd;

- C BHHOCHHM ZHexuTeseM I:50 - 2,5 kO ¢ papawresipHoff eMROCTEHD
He oonee I md.

2.8. Cmemenye Jyy4a m3-za gpefifpa ycwinress He Gosee 0,2 cM 3a
I mma, 0,5 cmM 38 I vz 0,5 cM npr A3MEHEHMM HaIpSEeHUA IMTapmei ceTm
ga +I0%.

2.9. KosjpfuvesT paspAsKkE MeEXY KaHajamp B IMANA30HE 4acTOT IO
I00 M'm He meHee IS00, B mEanasoHe gacToT Zo 250 MI'm He Menee 700.

2.I0. HoappmmeHT OTKIOHEHMA YCTAHABIMBAETCA CTYHEHAME OT
I0 MB/cm mo I B/cM cooTBeTcTBeHHO pAny umcea I, 2, 5.

TlorpemiocTs KOS@bIIMEHTa OTKIOHEHHA B padouuMx YCIOBMAX He Goyee
5%, ¢ BHHOCHHMM HenmTesl-Mi I:I0 u I:50 He Goxee 6%.

TlorpemHocTs KAJIMGPOBKY OTKIOHEHWA B padoumX yCJIOBEAX He Gogee
3%.

2.IT. TlorpemHocTs M3MePEHAR B paGOYUX YCAOBHAX AMILINTYNH CUTHA-
JIOB TPAMOYTOJNBHOH (OpMH He HpeBHmaeT 5%, ¢ BuHOCHHMYE meamresasmu I:I0
u I:50 - 6% mpr IINTeJBHOCTZ CUTHANOB He MeHee 8 HC M IDHE pa3mepe
n300paxeHus oT 2,4 IO © CM.

2.I2. llepeMemenne Jyua 7o Beprukany He MeHee 30 MM BBeDX I BHIU3
OT cepenuHH padodeil yacTH BKpaHa.



HepeMemeAre Jyua IO TOPHBOHTANE OCECIEUMBAET CMemeHne Hadala X
KOHIA padoueft 9acTH pasBePTKH B CepelMHY 9KpaHa.
2.13. KospjrmeHT pas3BepTKE YCTAHABIMBAETCHA CTYHEHAMH OT
208c/cm mo I00 Mc/cm cooTBeTcTBeHHO pAmy wmcenx I, 2, 5.
MeeTcH IeCATHKpATHaA DACTAXKA, OofecHeymBammAs YMeHBHEHHE KOdf-
JurmenTa pa3BePTRE IO 2 Hc/cM.
TIorpemHOCTS KSJHGPOBKE DA3BEPTKHE:
a) B padoueM IHANAa30He TeMIEpaTyp
- 3% Ge3 pacTAEKH,
- 4% ¢ pacraxkoft Ha mmamasome 50 Hc/cm m Goee,
~ 5% ¢ pacramkoit Ha muanasoHe 20 Hc/cm;
6) B padoumX YCIOBESX
- 5% Ge3 pacTaXKH,
- 6% ¢ pacraxmkoft Ha mmamasose 50 Hc/cM m Goxee,
- 7% ¢ pacraroft Ha nmanasoHe 20 Hc/cM.
TlorpemHOCTs KOSPPMIMEHTOB PA3BEPTKHE:
a) B padodeM MEanasoHe TeMIEpPATYp
- 5% Gez pacTaxx®,
- 6% ¢ pacramroft ma KosffwmmenTa passeprrE 50 Hc/cM E
doxee. A
- I0%Z ¢ pacrsaxioft s xosfbmrmenta passeprkm 20 Hc/cm;
6) B padOYmEX YCJIOBHIX
- 7% Ge3 pacTARKE,
- 8% ¢ pacraxxof mua xosffmmeHTa pasBeprkE 50 Hc/cM E Go-
Jee,
- 12% ¢ pacraxxoff Wt KosffurmenTa passepTrE 20 HC/CM.
2.I4. llorpemHOCTs H3MEpEHESA BpPEMEHHHX HHTEDBANOB, a TaKke IOI-
PEmHOCTE: B padovueM IMana3oHe TEMIEpaTyp Heé doxee

+(5 + —2.4HC | 100y
- N Tx
llorpemHOCTH W3MEPEHEA B PadouMX YCJIORMIX He Gojee

7 + _O-éut - 100)%

X
2.1I5. B ocmwurorpade ofecnedumBanTcd CHELYDIME DEXMMH 3aMycKa
pasBepTOK: aBTOKOJeCaTeNbHHN, XIymai, oXHOKpaTHHI. -

2.16. BAyTpeHHS1 CHHXDOHE3AIWA DAaBBEDPTKE OCYmMEeCTRIAETCA:

- cHHEycoMuaubHEEME cuTHaJamz oT 20 T'm mo 50 MI'm npm BeJwMaHmHe
n3o0paxennsa I0 mv u Goxee;

- CHHYCOMIATHHHME cHTHajgama oT 50 mo 250 MI'm npm BeJMYEHE H300-
paxenma 20 MM 7 GoJee;



- EMOYABCHHME CHTHAJIAMA IJIATEIHHOCTHD He MeHee 5 AC IpE BeMIA-
He m3oCpaxeHms IO MM m Cojee;

- CHTHAJIMA CeTH IETaHVf.

2.I7. BHemBaA CHHXpOHM3aNIWs Pa3BepPTRA OCYMECTRIAETCA:

~CHHYCORIAMBHANME crrHamama or 20 I'm mo 50 MIW mpe aMmwmiTyXe OT
50 MB o I B;

- CHAYCOMNATHEHMA cHTHasamg cBume 50 mo 250 MIm mpw amMwimTyne
or I00 MB mo I B;

- AMIYJTHCHHMYA CHTH&JIGME LJINTEJBHOCTHED He MeHee 5 HC NpE aMLIATY-
ne or 50 MB mo 3 B.

2.18. KammépaTop aMIUIATYIH ¥ BpeMeHN 00eCHeYMBaeT mwmdparmou-
HOe HamIpsReHME B BEEe "MeaHnpa" ¢ amwmrrymo# 0,5 B +I,5% Ha BHemHed#
Harpyske 50 OM. IlepHon KaimopammoHHoro Hampswenma I0 mxc +0,2%.

2.19. KomvyraTop o0eCIeUAEBAET CAeLyDmME DPEREUMH DACGOTH:

- KaHaia A;

- Kagay B;
nepeKJbYeHrAe KAHAJIOB TOCHE KAXNOT0 Xoma pasBeprry (IIOOUEPEIHO) ;

~ DepeKINYeHHe KAHAJIOB HECHHXDOHHO C 3amyckoM passeprkm (IPEPH-
BUCTO) .

2.20. AMILImMTYIS EMOYABCA LIA 3aIyCKA BHEMHMX YCTpoficTB HA THe3NS
BHXOX ‘l_[‘ Ha Harpysxe He MeHee IO kO, ¢ mapatespHOll eMROCTHD HE
Goyee 30 nd mMeeT BeJWUMHY B IpelieJax oT I mo 2 B ODpE BpeMeHE Hapac-
TaHus He Gojiee 40 He.

2.2I. BuxomHoe HamUpsXeHHMEe I'eHepaTOpa FMMIYJIBCOB, IIpPENHABHAYGHHOE
Ind NMpOBEPKM NepeXoNHO#t XapawTepMCTHKH Ipréopa, MMEET BHEA HOCJENOBA-
TEJHHOCTH IPAMOYT'ONBHHX HMIYJIHCOB. AMILIMTYIA NMIYJALCOB Ha BHemHelt
cornacoBaHHOf Harpysxe 50 OM mMeeT BesmquHy ot 0,18 mo 0,3 B.

‘ Bpema HapacTenma He Gosee 0,5 HC.

Bulpoc He Gomee 53.

2.22. Ocmwuiorpad odecmeumpaeT:

- padoTOCNOCOGHOCTE Yepe3 5 MuH HmOCJe BRIDYEHMA;

- CBOM TeXHWYECKME XApaKTePUCTHKY B mpelejiaX HOPM IOCJE CaMOIpO-
TpeBa B TedyeHwme 15 M@H, a IDE NOBHNEHHOY BIAXHOCTH — B TedYeHHE
30 vmH.

2.23. MomHocTs, mOTpeCiieMas OCHRLIOTPAHOM OT CETH, HPH HOMI-
HaJIpHOM HampskeHME He mpeBmmaer 160 B-A.

2.24. Ocmwurorpad ImomyckaeT HeOpepHBHYD padoTy B TeueHHme He Me-
Hee 8 4 B padoumX YCJOBHAX NPY COXPaHEHHH TeXHWIEeCKMX XADaKTeDHUCTHK.

2.25. ARycTHYECKEE IyMH, COSTABAeMHE OCIWLIOrpajfiom, He Josee
55 1B Ha paccrosHm: I M or mpmdopa.

2.26. Cpenpee BpeMa Oe30TKasHOR padoTH ocmwurorpada He MeHee
700 4.



2.27. Texumeckutt pecypc (cymdapHas HapadoTka ocummrorpada or
HodaJla SKCIIyaTal®y IO €e IpeKpaumenns, OCyGIOBIGHHOT'O M3HAIMBAHAEM B
crapeHmem) He Menee 5000 4.

2.28. Cpor cuyxCH (KaleHEApDHOe BpeMS OT Havaia SKCILIyaTAlHK OC-
mwutorpada IO MOMEHT2 HACTYIVIEHMA NOJHOH HeNpATONHOCTH, T.e. KOTHA
BOCCTaHORIEHME OCHOBHHX IApaMeTPOB Ipmdopa IyTeM €T0 PEeMOHTa CTaHO-—
BATCA HeIeJecooCpasHuM) He MeHee 5 JeT.

2.29. Cpox xpaHeHma ocumurorpafa He MeHee 5 JeT.

2.30. TaGapurHHe pasMepH ocmwurorpada 408x220x546 mM.

2,31, Macca ocmuurorpaga 23 xr.

3. COCTAB OCIIILIOTPAZA

3.I. Cocras ocmmirorpaga CI-75 mepeumcied B Tada. I m mpeBemeH
Ha pHC. 2, 3.

Tadmma 1

HamveroBanme , Komraecrso | Tpmseuanme

Ocnmwiorpad CI-75 I
IR yRIAMOTHEIE, , I
B HEM:
- UHYp cereBoit I
- KaleJn 2 4.850.01II
- Ralexp mepeXomHoit I 4.850.009
~ KaleJib COENMHMTENBHHYE CO
MTEKEepOM I 4.850.008
- IIePeXOn KOAKCHAJBHHIA
92-114/4 2
— HepeXon KOAKCHAJSHHH
92-25 I
— INEPEeXOX CcOIvIacyomyii
75 —50 Om
TpoitHmK TP-50-95 &
Tydyc
Hororydyc

HHHH



Oxop4aHue Tadumoy I

HamvenoBanme HomriecTBo TIpnvedanme
- KoubLO goTOTyOyca I
- ceTKa I
- KopoOka, I
B Heit:
savna CMHIO-55-2 2
Jamna VHC-I 2
IpeTOXPaHATEJIN ¢
HII-I 3,0 A 2
BII-I 2,0 4 4
BIOI-I I,0 A 4
BII-I 0,5 A 2
BII-I 0,25 A 4
- TeXHMYECKOEe OIMCaHAe M
HHCTPYKIMA IO BKCITyaTa-
Hun I
- gopmyanap I
- KOMILISKT KOMOMHHpOBAHHHi, I
B HeM:
nesurens I:I0 2
neaurens [:50 2
HacalKa eMKOCTHas
paszeJATeNbHan 2
Hacalka 3a3eMIeHus 2
e pe XOx, 2
ITHPE  32.3€ MIEHNA 2
WTHPH 3a3€MIEHUA 2

4. YCTPO/CTBO, PABOTA OCLILULIOTPA®A U ETO
COCTABHHX YACTE{

4.1. Tlpnanum meficTBuA

4.I.1I. Tpmauym paGOTH OCLWLIOTPadA M B3aiMONEHCTBHNE OCHOBHHX
eT0 y3JIOB MOACHSAET CTPYKTYDHas cxema (cM. puc. 4).
Ocumwwrorpad cocrouT M3:
a) yCwnTeJs BePTHKANBHOTO OTKIOHEHMA I, B KOTODHL BXONAT:



BXOLHHe IeJHUTeJsa 2,
KoMMyTaTop 3,
JunuA 3aTepEKA 4,
OKOHEUHHA yCWIMTENH 5;
6) cXeMH 3amycKa ¥ POPMADOBAHAWA MATOOCPABHOTO HANpsXeHY: 8,
B KOTOPYD BXOZAT:
- [DeperJImYATeNH BXoma 9,

yomntrress cEEXpormsanmm IO,
TeHepaToOp AMIYJIbCOB 3amycka II,
cxema (OpMEpOBaHUA AMIYJBCa HomcBeTa 12,
TeHepaTop MWIOOGPa3HOTO HaupAxeHmsa I3,

- cXema GJIOKHDOBKHE 14;
B) YCIIATENS BHYTDeHHel CHHXDOHM3AIME 6,
T) yCHIMTeNA MMIIYJBCOB mOICBeTa 7,
o) yCWINTEJs I'OPH3OHTANBHOTO OTKJIOHeHEA IS5,
¢) TeHepaTopa HMMIyJbCOB 16,
%) KesuGparopa 17,
3) HE3KOBOJNBTHOI'O MCTOYHMKA OWTaHmA I8,
1) BHCOKOBOJBTHOTO MCTOUHMKA NuTaHEa I9,

K) B3JeKTpoHHONydeBoro mHEmKaropa oMT.

4,1.2, YcwinTeNh BEPTHKAJIBLHOT'O OTKJIOHEHHS 00eCHeYmBAET BOCHDO-~
M3BeJeHMe MCCIETYEMHX CHTHAJOB W HX H3MEDEHME METOLOM KalMCpoBaHHOR
mKaJH. B yCHIHTENh BXOXNAT:

a) BXONHHE IEeJUTEJH, KOTODHE CIyXaT IJA OcJaCNeHHA MCCIeJyEeMHX
CHATHAJOB M OGeclneumBanT KaJlmOpoBaHHHE KO3GIMIZEHTH OTKIOHEHHAS OT
0,0I mo I B/cM ceMbd CTYIEHAME. BXOZHOe CONPOTHBIEHHE IeJmTess
50 Om;

6) KomMMyTaTop, UpelHa3HaUeHHHIt IJIA CO3MAHMA IBYXRAHAIBHOTO X
OIHOKAHANIBHOTO DeXMa padoTH ocuwwuiorpaga. OmHokaransHuE pexmM pado-
TH ofecImeunBaeTCa B NONOXeHEAX A m B mepermodarens PEXIM, a mByxka-
HalbAHE - B nonoxeHmax IO0YEPENHO, IPEPHBUCTO.

B) IAAEA 337eDFKE, OOecHeunEanias HadIONeHHe Hadaja EHCCIenye-
MOT'O CHTHaJia Ha JmHe#HOM yJacTKe OHCTDHK pasBEPTOK;

T) OKOHEUHHil yCHIATENL, KOTODHil CIYRNT WIA JCHIECHNS HANDAXEHMA
HACCJIeyeMHX CHTHAJIOB IO BEJWYMHH, oOecmeumpawmefl TocraTousoe LA BaG-
JONeHUs X300pakeHHme CHTHaNa Ha Skpade JlT.

4.I1.3. Yemwmresp BHyTDeHHeil CHHXDOHH32IANM OCECHEUYMBAET NPEITBADH-
TEeJBHOE YCWIEHHE CHTHANOB BHYTDEHHEH CHHXDOHX3AIME IO BeJMYMHH, HEOO-
XommMofi Il HOpMaNbHO! DPaCOTH YCIIMTEJNS CHHXPOHM3AIIHH.

4.I.4. Cxema 3arycka IpelHasHaveHa IJIA SallycKa I'eHepaTopa pas-
BEDPTKE CHHXDPOHHO G WCCJEINYEMHM CHT'HAJIOM M COCTOUT H3:

a) mepermOvYATENA BXOfa, OGECHeunBAlmer0 BHOOD:
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- BETA CHHXpPOHM3aIyy (OT CeTH, BHENHVM WM HCCIELYEMHM CHTHA-
JoM),
- HOJAPHOCTH CHHXPOHH3HDYHMETO CHTHAJE (IOJORATENBHHM WIM OTDH-
LATETEHHEM EMIYJIBCOM) ,

- nemmrensa Bxoma (I:I mwmm I:IO0),

- DeX¥Ma TeHepaTOpa pasBepPTKE (aBTOKONeSaTeNbHHH, RIymmit
oIHOKpaTHHH) ;

6) yCHIATENS CEHXPOHE3AIMM, KOTODHE YCWIMBAET CHTHANH TO BEJHI-
9pHH, odecneunBanmeil ycToimByn padoTy TeHepaTopa MMIYIBCOB 3alycKa;

B) TeHepaTopa HMIY/IECOB 3aIyCKa, KOTODPH (ODPMMpPYET HMMIYJILC IJIS
3aIycKa TeHeparopa pa3BepTRE.

4.1.5. Cxema dopmmpoBaHms IIJIOGPA3HOTO HaNpsKeHUA NOpelHazHadge-—
Ha A co3faHus BpeMeHHo# paszsepTku Ha dKpaHe OJIT. Cxema COCTOHT m3:

a) cxeMH GJIOKHDOBKM Da3BEPTKA OT HNOBTODHOTO 3amycKa;

6) TeHepaTopa IMWIOOGPA3HOTO HANpAREHUS, NPEIHA3HAYEHHOTO LAA re-
HepUpPOBaHHA MATOOGPA3HOTO HANpPAXEHHS BpeMEeHHO! pasBepTRH;

B) CXeMH (OpPMUPOBAHHA MMIYJHCA HOLCBETA.

4.1.6. YemwrnTesp MMIYJECOB NOICBeTa OofecmeunBaeT NOICBET Jyda
Pa3BEpPTKN Ha 9KpaHe SJIeKTPOHHONYyYeBO# TPYSKE BO Bpemd pacdodero Xoma
paspepTKE. MMIyJIBCH NOICBETa HOCTymalT Ha Momyaarop JIT.

4.1.7. YcmnaTesb TOPH3OHTAIBHOTO OTHJIOHEHMA CJIYRAT I odecne-
YeHHa TpelyeMoi aMILIATYIH OWIOOOPA3HOT'O HaIpAREHHA.

4.1.8. TeHeparop HMIOYJIHCOB (OPMADPYET HCIOHTATENBHHE HMIYJIBC LA
OpOBEPKM BPEMEHE HapacTaHWA NepeXonHoil Xapawre pUCTHKE. OPOHT HMIYJIb-
ca He npepumaeT 0,5 He.

4.1.9. KammGpaTop BHIAET KAJIHOPAIMOHHOE HalpAKeHNe B BHIE
"meanzpa" amvmuryrnoit 0,5 B Ha Harpyske 50 Om. Ilepmonm KaIEGPAIMOHHOTO
Hampaxenma 10 Mxc. KanmGpanmoHHOEe HaupsXeHMe NO3BOJAET KaJmOpOBATH
KODPOMINEHTH QTKICHEHAA KAK BEDPTHKATBHOTO, TaK M TODPH3OHTAIBHOTO
TpaxTa.

4.1.10. Hu3KOBOJBTHHE HMCTOYHHK INTEHHAA OGECHEYMBAET NHATaHHE
Bcex uemeit cxemu ocrmurorpada. McTOYREK BHIAET CTaCWIM3HPOBAHHHE
Hanpsagenns BeJsuraudo#t IS5, 35, I50, mmuyc I2,6 m mmuayc I00 B.

4.I.II. BHCOKOBOJBTHHI! MCTOUHEK NHATAHEA OCECIEUMBAET IAPAHEE
OlT. OH BHIaeT CTAaCWIM3MDOBAHHHE HAIpsKeAHs BeJwuuHoR MuHyc 2500,
MEHyC 2700 # 12500 B.

4.2. YcmidTesb BEPTHKAIBHOTO OTKIOHEHHSA

4.2.I. CTpyKTypHasa CXeMa YCWIATEJS BEPTHKAJBEHOTO OTHKJIOHEHIA
npelcTaBieHa Ha DHC. D.

11



HccyemyemMie CHTHANH TOCTYNAKLT HEUNOCDPEINCTBEHHO HA NEJHTEN: C
BxoIHEM compormBiaeHmem 50 OMm. lesmrenu obecnedsBanT KO3GHmmmeHT OTK-
sonenna or I0 MB/cm mo I B/cm ceMeD CTYNEHAMM C IEDPEKPHTHEM COOTBET—
CTBeHHO pAmy wmcex I, 2, 5.

C BXOIHHX IeJATeJNell curHaum mocrynamT Ha (asouHBepcHHE KacKam.
B HeM ¢ mOMOUEBK IEDPERINYATENS DERMMA o0ecleunBaeTcs BHOOD DeRmMa
KOMMyTaTopa:

- KagIoro KaHana pasmetbHo (A, B),

- o6omx Ha HempepuBHO# paspeprke (IIOOYEPEIHO),

- ofomx BO BpeMd BTOL Xe DasBePTKHM B NpeBHCTOM pexmmve (IIPEPH-
BUCTO) .

llepewroyeHne KARAJOB OPOX3BOINUTCS C IOMOWEBK TeHEpaTopa KOMMyTa-—
LACHHHX CHTHAJOB, KOTODHE 3alycraeTcs EMIYJhCaME TIONCBETa, TOCTYIAR-
MM Ha HETO C TeHepaTopa DPA3BEDPTKM Yepe3 YCHIATENh MMIYJIHCOB yIpaB-
JICHE WIM CMEMAHAHM CHTHAJOM, T.€. CHT'HAJIOM MMIYJIhCa NOICBETA M CHI'-
HasoM ¢ dacTorToél mopAnka 500 xTI1, NMOCTYHADIMM C MyJIbTHBECpATODA.

CXeMa HOCTpoOeHa Tak, 4TOOH B pemume IIPEPHBIICTO, xorma TeHepaTop
MWIOO0pa3HOTO Hampsxenms He padoTaeT M CXeMa pPasBEPTKH NOXTOTARIMBA-
eTcd K CJaeLylmMeMy 3amycKy, chmrHas c¢ vacroroit 500 xI'm, nocrymawumi ¢
My IBTUBAGpaTOpa , OTKIOIAICS OT BXOIa TeHepaTopa KOMMYTAIWOHEHX CHTHA-
Ja0B. TagMM 00pasoM, KOTNa WMIYJABC 3aNycKa, NOocTymawmui ¢ pasBepTKH,
OTCYTCTBYET, XOTA MyJIBTHBAODATOp E padoTaeT, CHTHAT C €ro BHXONa He
MOXET IIOHNACTEH Ha BXOJ TeHepaTopa M HePEeKNOYNTh: €T0. OTO HMCKINYAeT
BOSMOXHOCTS IONANAHNA CHTHaI2 MyJIETHBEGDATOpa depes LEIM BHYTpeHHed
CHUHXDOHE3AIMY Ha T'eHEpaTop Da3BEpPTKE, ¥ TEM CAMHM HCKIDYAETCA BOBMOX-—
HOCTbH 3aIycKa Da3BEePTKE CHTHAJIOM KOMMyTaropa. Taxas cXema IO3BOJAET
noayarTs Ha sxpade VT HMpakTWdeCKU HENPEDPHBHYD JIMHED DPa3BEPTKH IpH
Jo6o#t IiRTeNTBHOCTH.

C $a30HHBEPCHOTO KACKANA CHTHAN IOCTYIAET Ha JIMHUD 33]1€pEKH,
BpeMA 3allepXKE X0oTopoit cocramuser npmmepho 80 He.

BuxozHo#t ycmimTeNbh COCTOMT M3 IATH ydmmexphmc KacKaloB ¥ Heol-
XOIFM I TIONYYEHHR TPeCyeMoro KOSPCMIMEHTa YCUIEHMA M aMIUIATYIH.

CHTHAN BHYTpeHHE# CHHXDOHNSAlMM KaHATA A CHEMAETCH C BXOIHOTO
IeJIATEN ¥ NOCTYNAaeT Ha SMUTTEpHHI NMOBTOPHTENS.

C BHXOIa ($R30MHBEPCHOTO KAcHala CHEMAETCA CYMMADHHI curHAN 06o-
KX KaHaJOB, KOTODHII YyCAIABAETCS YCWIATENIEM.

OGa cuTHaja NOCTYNAWT HA MeperIoYaTelb BUNA CHHXDOHM3AIMN
(CUHXP.), a ¢ HEro — Ha YCWINTENL BHYTDeHHell CHHXDOHM3ALT:.

4.2.2. YowInTens BepPTHKANBHOTO OTKIOHEHMH NOCTDOEH N0 CXEMe
TPaH3MCTOPHOTO YCWINTENA C OTPHLATEJIBHO!l 0JpaTHOW CBA3BL IO TOKY B
LeNM BMATTEDPE C KACKOIHHM BRINYEHMEM YCHINTEJBHHX SVIEMEHTOB (Ipmio-
#eHne 5, Juct 3).
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Ycmnmrear coCpad Ha TpaH3ucTope ¥Y5-T3, KOTOpHE BKIOUEH @O CXeMe
¢ ofmeit Gazoif ¥ ympamigeTcA TpaH3ucTOpoM Y5-TI, BKIOUEHHHM IO CXeMe
¢ odupm sMATTEpPOM. Takad cxema o0ecHedHMBAET YACTOTHYW XapaKTepPHCTHKY
K ycmwieHme B TpedyeMOM IHMAama30He YacToT. YacTOTHAd XapaKTepHCTUKA
OCGHYHO OTpaHMuMBAETCA M3-32 BHXOJHOTO CONPOTHBJIEHMS HCTOYHAKA CHI'HA-
Jla B eMKOCTM Mexly KOJUIEKTOpOM U Gasoif, KoTopesd ¢ BO3pacCTaHMEM dac—
TOTH BH3HBA€T BCEBO3PACTANNYD OCPATHYD CBf3E, YMEHHIAKNYD YCHJICHHE,
Ina ycTpaHeHms aToro 3@dexTa TpaHaucTop Y5-TI meiiCTByeT KAK yCHImM-
TeJb TOKa, padoTamimil Ha HM3KOE BXOLHOE COUPOTHBJIEHME KACKANa C 00—
meft Gasoit ¥5-T3, A pacIMpeHEs HOJOCH NPONYCKAHAA MCHOJAB3YeTCS KOp-
PeKIMsA KACKOMHOT'O yCWIUTEeJA B LEelH sMUTTEpA.

IIg NOBHIEHEA YCTORIMBOCTY DPAGOTH YCIIMTEJS MCIONb3YHTes RC-
$EIBTDH B SMETTEDHHX HEIAX cXeM cC odme#t Gazo#t (¥5-R9, ¥5-C4).

HccaenyeMie CHTHANH B OCOMX KaHanmaX HOCTYNAKNT Ha BXOIHHE IEJIA-—
TelM, NOCTPOEHHHE IO OIMHAKOBOH cxeMme (IpmioxeHHme 5, JIHCT I). Bxom-
Hoe compormBiedme meauresas 50 OM. UroOH He BO3HMKSJM OTPaReHHMA NpH
nmepefade HCCJAELYEMHX CHTHAJOB 4epe3 NeJHTeNTh, €TI0 BHXOIHOE CONPOTHB-
Jexye Taxke paBHO 50 OM. Ilo cxeMHOMy HOCTpDOeHEK BXONHOH# mesATeJNH
npencrabisger [-o6pasHu#t CEMMeTpPEUHHI JeTHDEXUIONNCHEE (CM. puC. 6).

BxomHoft mesmTes b COCTOMT M3 TPEX SUEeK C KODQJMIMeHTaMu HeJeHnsd
I:2 (YI-RI-YI-R3), I:5 (VI-R4-YI-R?) m I:I0 (YI-R8 - YI-RIO), xammas
A3 KOTOPHX padoTaeT CaMOCTOSTEJNLHO JMOO COeNMHAETCA HOCIeNOBATENBHO
B 3aBHCHEMOCTH OT MOJIOXEHWA IepeKamwuarensa "V/cm"

BapmaHTH KOMMyTaUMH IeJIMTEJNA NpeNCTARIEHH B Talx. 2.

Tabmmz 2
~
' Tomoxenna BapmasT
Tte pe KmATe A KOMMY TaLlK [prvedanue
"V/ca"
I:2 JI:5 |I:1I0
0,01 - - - CHTHA ToCTymaeT HemocpeXcT-—
. BEHHO HA BXOJ YCIIKHTEJS

0,02 + - - -

0,05 - + - -

0,I + + - flueftxy COEIMHAOTCA MOCJIENOBA-

’ TeJBHO

0,2 + - + To xe

0,5 - + + To xe

I + 4 + To xe

] .
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C nepewxmgarens BI cuTHay mocTymaeT Ha 6asy TpaHsucropa Y4-T7,
KOTOpHil COBMECTHO ¢ Tpam3mcTopamm Y4-T9, ¥4-TII r Y4-TI3 mpencramia-
er cololt PasomHBEpCHHI KACKOMHHA ycmamTesb (IpAIOReHEEe 5, JHCT 2).

Perysimpoproit HampsEeHEa Ha 6ase Tpanamcropa Y4-TI3 ¢ moMOmED TO-
TeHIuoMeTpa RI NpOMSBOIMTCA CMemMEHMe Jiyua MO BEePTHKANM B KaHaye A.
TorenumoMeTp Y4-R<7 CIyXET LA CallaHCHPOBKE KaHaia A yCHIHTeNs.

B xaHase B mccrenyeMuil CHTHAX C BXONHOTO IeJIATENS NOCTYIAET Ha
Gasy rpansmcrTopa J4-T8. Ha Gasy rpaxzdcropa Y4-TI4 mocrynaeT Hampsa-
XeHHEe CMeLIeHHs, KOTOpOe DerylIupyeTcs C NOMONBD HOoTeHmpomeTpa R2.
TlorenuuomeTp Y4-RAI coryzmT IIA GallaHCUDOBRA KaHaja B ycuanread.

C nomomen KoHmeHcATOpoB Y4-CIO B KaHase A n Y4-CII B kanaje B
OCYLIECTRIAETCA BHCOKOYACTOTHAA NOINCTPOKA JCHIHMTEJNA. ,

06a (a30HHBEDPCHHX KacKalla padoTadT Ha OOUyD KOJJIEKTODHYW Har-
Dy3Ky Y4-R28 m Y4-R34. -

B aTrOoM KacKame HpPOM3BOMUTCA KOMMYTAIMA KAHANOB C IOMONBD IMOX-
HOTO KOMMyTaTOpa, BHIOJHEHHOTO Ha IMONHHX cOopkax Y4-ICI m Y4-ICR2.

lleperymgeHAe KaHANIOB YIPABIAETCH TPEITEPHO! cXeMoit, BHIOJNHeHHOR
Ha Murpocxeme Y4-MC2 (2TK23I). C BHXOma MHKDPCCXEMH YNDARIADIME MM—

OyJBCH NOCTYIANT HA YCIIETENH, COCpPaHHHIA Ha TpaHsmcTopax Y4-T20,
Y4-T2I, ycwmBanTcA @A NOCTYIAKT Ha Ga3H TpaH3ucTopoB Y4-TI8 m Y4-TIO.
OmmA ®3 TPaH3MCTOPOB OTKpHBaETCS, Ipyroit sakpusaercs. JomoycTmM, dITO
TpansucTop Y4-TI8 OTKPHT, & TpaH3mcTop Y4-TI9 3akpuT. Torma AMONH
Y4-JICI, Y4-]Ii6 Tax®e OTKPHTH M BeCh TOK TPAH3HCTOPOB Y4-T9, Y4-TII
myHTHEpyeTcA Iwomame Y4-JICI m TeM camuM KaHal A 3aKpHBaeTcA. B 3TOT
Xe MOMEHT IuOmH Y4-JIC2, Y4-II7 3aKpHTH, TOK TE€YET Yepe3 TPaH3HCTODH
¥4-TI0 m J4-TI2 m xanan B orxpur. B mpyro# moMeHT KaHan b 3akpHBaerT-
cfi, a KaHa)l A OTKPHBaeTCH.

YoparneHme DEENMOM KOMMyTATOpa OCYWECTRIAETCS C NOMOMBI IeDeKo—
gyarens Y3-BI. B omHORagarhHOM peruve padoTH (A mwim B) mmkpocxema
Y4-MC2 ¢ nomompld NOCTOAHAOTO HaNpAXeHHWA, NONABAEMOTO C IepeKIDnYATENS
Ha ee BXOOH 2 # 4, IEDEBOIMTCS B ONHO W3 YCTONUMBHX COCTOAHME B 32BH-
CHMOCTH OT TOTO, KaKO#f KaHal OTKDHT.

Kpome TOTO, CHTHAN 3amycKa WyHTHpPyeTCA ImomoM Y4-II4, KoTophit
OTKPHBAeTCH, & CHTHAJI 3allyCKa HE MORET NONACTh HA CUETHHE BXON MUKpPO-
CXeMH.

B pexume IIOOUEPEIHO mmkpocxema Y4-MC2 samyckaeTC AMITyJIECOM IO~
cBeTa.

CrrHaxy samycka, OPpMXONAUME C I'eHepaTopa PasBepTKE, NOCTYNAET Ha
YCHIMTENB, coCpaHHHl Ha MuKpocxemax Y4-MCI-I m Y4-MCI-2, ycmimBaeTcs
MM F 4Yepe3 SMITTCDHKE noBropress B pmon Y4-II3‘nocrynaer Ha BXOX
rpurrepa Y4-MC2, xoropuit HaumRaeT padoTaTh B CYETHOM peRmME . JIMOMH
J4-I14 ® Y4-II5 3axpHTH.
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B pexmve TIPEPHBUACTO mmrpocxema Y4-MCZ2 Taxxe padoraeT B CUETHOM
pexMMe , 3aIyCKAfACh CMENAHHHM CHTHAJIOM, NOCTYHADIMM OXHOBPEMEHHO Ha

ee cyeTHHl BXOI ¢ TeHepaTopa DasBepTKE ¥ ¢ MyJbTHBUCpaTOpa, COOpaHHO-
TO Ha MmkpocXeme Y4-MC3. Ilwranwe Ha MYJBTHBEOPATOD NMOIAETCA TOMBKO
B nonoxexmy [PEPHBICTO nepermoyarens Y3-BI. YacTorTa HOBropeHds HM-
IyIBCOB MyJbTEBHOpaTopa mopsmra 500 KI'm. B sroM pexmme muomH Y4-JII3 -
Y4-TI5 o6pasynT cXeMy COBNAIEHAS, KOTOpAfA IPONYCKAET CHIHAJ Ha c4er-—
Hulf BXOJ MHKpOCXEMH TONBKO TOTNa, KOTHA Ha nmomax J4-II3 m Y4-I1I5
CHTHaJH TpPECYTCTBYRT OLHOBDEMEHHO. 3TO IPOMCXONMT TOJBKO BO BpeMA pa-
ouero xofla pasBepTKE. B 370 BpeMs Ha mmox Y4-II3 HOCTYNaeT MANYJIBC
nojcseTa, & Ha NEON Y4-IIS ¢ SMETTEPHOTO NOBTOPUTENS Ha TPAH3HCTODE
Y4-T23 mvoyasc MyrprEBEOpaTopa. Takmd o6pasoM, XOTS MyJTETHBACPATOD
padoTaeT B aBTOKONECATENHHOM peXuMe BCe BpeMd, eI'0 HMIYJIBCH Ha CY8T-
HHt BXON MEKpOCXeMH Y4-MC2 MOTYyT HONSCTH TOJNBKO BO BpeMA padodero Xo-
Ia pasBePTHHE.

C es30HHBEPCHOTO KacKala CHTHAX IOCTYIAET Ha JIMHED 3aJI6PXKH,
KoTOopas BHIOJHEHa B BANE IBYXUOPOBORHOR cHMMeTprIHO# JIMHEM H3 Kaleis
rma  PK-75-4-11 m oGecmeurmBaer 3aleprKy chTHata nopsarka 80 He. Boa-
HOBO€ CONpOTHRIEHHe JEHHM 75 OM. JJIA NONYIeHEA JYUmero COTJIaCOBAHUA
JEHAS BalepXRE B Hagane (V4-R28, Y4-R34) m B xoHme (¥Y5-R3, ¥Y5-R4)
HarpyXaeTcs Ha Pe3HCTOPH, paBHHE 6e BOJHOBOMY CONPOTHBICHHN.

C JuHmE 33TEePXRM CHTHAJ IOCTYIAaeT Ha YCHIATENh, KOTOPHE mpen-
craBngeT co6off cEMMETDHUHHI NATHRACKANAHIT yCmiIWTeN b, BRUOJHeRAut mo
xackofHO#t cXeme Ha TpaHsmcropax Y5-TI - ¥5-TI2, ¥5-TI4 - ¥5-T2I (mpm-
JoxeHme 5, jmer 3).

JI DOHMREHAS HATDAXEHMA HCTOWMKOB IUTEHAS OTHEJBHHE KACKANH
JCWIHTeNA COoeNuHeHH depe3 cradmimTpoHH Y5-AI - Y5-I8. Kommencarmsa
pasdpoca HampaxeHmit CTACWIN3AIMK CTACHIMTDOHOB OCYmMECTRIAETCS C IO-
MOIED HmOTEeHImMoMeTPOB Y5-RI7, Y5-R49 m Y5-R65.

Tosoca NPONYCRAHMA YCHIMTEJS KOPPEKTHPYETCH C NOMOWBN KATYMEK
HHEYKTABHOCTE Y5-LI -~ ¥5-LIO.

‘MckaxeHmsi IMIYJIBCA, BH3BAaHHHE HePABHOMEDHOCTHED 32BHCHMOCTE 3aTy-
XaHAd OT 9ACTOTH B JIHHHMA 33J€pEKE, KOMIEHCHDYDLTCA ¢ momombd RO-memo-
9YeK B SMETTEDHHX LenaxX TpaHsmEcTopoB (¥5-R5 - ¥5-C2, ¥5-RI9 - ¥5-C9,
Y5-R36 - ¥5-CI6, Y5-R56 - J5-C25, ¥5-R67 - ¥5-L32).

Iis odecmedeHEs YCTONIMBOCTE YCWIHTEJs UpEMeHedH RC—-QUIBTPH B
SMATTEPHHX HEIAX cXeM ¢ olme# Gasoi (¥5-R9 - ¥5-C4, ¥Y5-RIO - ¥5-C5,
Y5-R26 - Y5-CI2, ¥5-RR7 - ¥5-CI3, ¥5-R4I - ¥5-CI7,¥5-R42 - ¥5-CI9,
Y5-R73 - ¥5-C33, ¥5-R74 - ¥5-C34).

Buxonpolt curEAN yomwimTels NONEeTCA Ha DACHPENEJEHHYD CHCTEMY
BEPTHKANBHOTO OTHIOHeHEs T (mpmwioxenme 5, JmeT 4).
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B BHXOINHOM KacKalle YCHINTEJA Takke OpMMEeHEHa MHEYKTHBHAS KOp-
pexuma (Y7-1I, Y7-12), KoTopad MOXET H3MEHSETCS C HOMOIBED IOTEHIMO-
MeTpoB Y7-R4, Y7-R6. Harpysxa OKOHEWYHOTO KacKala M3MEHEHHEM BeJIIIs-
HH pe3HCTOpoB Y7-R2, Y7-R8 momcrpamsaeTca NOX BOJHOBOE COIDOTHBIEHHE
9T, pamHoe 150 Om.

CHTHAN BHYTpeHHE# CHHXDOHMSAIM¥ BHOMPAETCA C TNOMOMBN IepeKINYa-—
rens Y4-BI (CHHXP.).

B xaHaje A CHTHAJ CHHXDOHA3AIMN CHIMAETCS C SMUTTEDHOTO MOBTO-
puTeNA, BHIOJHEHHOT'O Ha TpaHsmcrope Y4-T5.

C BuXOoma (a30MHBEPCHOT'O KACKANA CHEMAETCH CYMMADHHI CHTHAI
00OHX KAaHaJNOB, KOTOpHil yCHIMBaeTCA yCAIMTeNeM, COODaHHHM HA TpPaH3mC—
Topax Y4-T4, Y4-T6. PeryampoBke J4-R2 CIYEMT LA BHPABHMBAHAA YDOBHA
BHXOTHOT'O CHTHANA B PEXMMAX BHYTPeHHER! cuHxpoHmsammm A 1 A z B.

C nmepexsmuyaresnsa Y4-Bl CHTHAJM NOCTYNAET HA YCWIMTENb BHYTpeHHeHk
CHHXDOHES3AIMK, COCpaHHH) Ha TpaHsmcropax Y4-TI - ¥4-T2. IoTeHmmomer—
pom Y4-RI ycraramImBaeTCA YPOBEHb BHXONHOI'O CHTH&JIA DPaBHHM HYJO.
C ycwrmTesa BHyTpeHHell CHHXDOHM3AIME CHTHAN NOCTYINAET HA YCHINTEN D
CHHXDOHZ3AINY .

4.3. ONEKRTPOHHONYYEBOH MHOMKATOD

B rauecTBe 3T B ocumwiorpafe HCIOAL3yeTcs TPyOKa THOA
I3NOIOSM. B BHOpaHHOM péXMMe INTaHEA TDYOKH (HanpsxeHHe KaTona U, =
= mmHyc 2500 B, HampaxeHnme MOLYJATOpPA, Uy = MzAyc 2700 B, nanpsaxe-
HEE TIOCHEYCRODANMETO 3VIEKTPOXA uny = 12500 B) 4yBCTBHMTEIBHOCTH
OTHJIOHANIMX IUIACTHH DaBHH:

—~ BEDPTHKAIRHO OTKIOHADIMX - 5 MM/B;

-~ TOPU3OHTAJBHO OTRIOHAMIEX - 0,7 mv/B.

CXeMa BJIKTPOHHONYYEBOTO MHIMKATODA NPEACTARTEHa B NDIIOREHHH
5 (mmecr 4).

Perynmpopkoft HampsageHms Ha KOHTarTax 4, 5 madensky ST ¢ HOMOMED
norenmmoMeTpoB R32 (ACTVIM.) = R33 (®OKYC) COOTBETCTBERHO BHCTARIAET-
cA onTEMANEHaA fOKycHpOBKa Jy4da.Ha skpade AT.

Perysuposroft Hampsaxenms Ha pasbeMe 25 ¢ mOMOmBD IOTEHIMOMETDA
R34 n3auenfercsA UyBCTBETEJNBHOCTH TPYCKH 10 BEPTHKATH.

PeryimpoBkofl HaUpsEeHEA C NOMONBD NOTEHIMOMeTpa Y8-R4 yoTpassor-
CA TeOMETPHYECKNe HCKAXEHHA.

HaMeHeHHeM HANpAXEHEA Ha CETKE NOCJIEYCKODEHEA C HOMONBD IOTEHIEO-
MeTpa Y8-R2 muCTamIAeTCA PABHOMEDHHE HOmCBET Jyda B padouell JACTHE BK-
pasa.
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PerynmpoBroft moTenmmoMeTpa Y8-R3 H3MEHANT HampsaXeHMe TOPU30H-
TasBHOl DCTHPOBKE Jyda, HEHTPADPYA Jyd o ocE X.

Perynmpoexott moresmmoMerpa Y8-RI OoCymeCTRISETCS NONOJIHATENbHASA
$oxycrpoEKa Jyda.

PeryanpoBroft moTeHmoMeTpa J8-R8 A3MEHANT HaNpsxeHHEE BePTHKAIH-
Ho#t DCTHPOBKE Jyd4a, IEHTDEPYA Jyd mo ocx J.

4.4, Yowimress EMIYJILCOB IOKCBETA

. Cxema ycwiHTells IMIYJHCOB HOZCBETa POPMApPYET HPAMOYIONHHHE HM—
oyJxecH amwmaTynoit oroso I00 B. OHa COCTOHT M3 NPEXBADHTENHHOTO YCH—
JIATEN, COCpaHHOTo HO cXeMe ¢ olmeit Gasoft Ha Tpansmcrope Y6-TI,
IBYX SMETTEDHHX HNOBTOpHTedeR Ha TpaHsmcropax Y6-T2 m Y6-T3 m oxoReu-
Hgoro yomumreJs Ha rpaHsmcTopax TI-T3 (mpmrozenme 5, Jmer 4). Ha Bxopm
yewrereng (¥6-T1) mocrynaer EMOYJIBC OTPHEIATENHHOR IONAPHOCTE CO CXe-
MH I'eHepaTopa pa3BepTRE. YCWIeHHHY MO TOKYy CHTHAN yIPaBISET OKOHEU-
HHM KaCKaIOM depes OSMETTEDHHE NOBTODHTEJNH Ha TpaHsmecrTopax J6-TZ2 m
¥6-13.

BaxoxnHo#t KaCKAX BHIOJHEH IO CXeME€ OIePAIMOHHOTO YCWINTENS C
TPAH3ACTOPAME pas3Hof HpOBOAMMOCTHE. CHTHAN C SMATTEDHOTO IOBTODHTENA
Y6-T2 nocrynaeT Ha Ga3sy TpaedsmcTopa TI, a ¢ SMETTEPHOTO NOBTODHTEJA
Y6-T3 - Ha Oasy rpansmcropa T3. B ECXOIHOM coCTOSHME 002 TpaH3HCTO-
pa OTKDHTH, He HAXONACH B OGHAacTH HacHmeHHMs. Orpamarennfuft BXomsof
EMIyIEC yCHIEBaeTcs TpaHsmcropamE TI m T2, xoTOpHe padoTamT Ha OTK-
pHBaHHME, TeM CaMHM ofGecnevuuBas JEHe#HOCTEH YyCWIGHHS HMIYJBCA NOLCBE-
T8, BpeMd HapacTraHma KoToporo okojo 20 Hc. IocrenoparesnHOE COeNE—
HeHwe IBYX TpausmcropoB 2T9I4 (TI m T2) yBeaMUMBAGT CYMMADHOE IONYC-
THEMO€ HamnpAXeHHe KOJUIEKTOP—3METTED.

Yemwmrrens Ha TpaHsucrope T3 padoraeT Ha 3anMpaHne, HMOYJIBC Ha
‘€T0 KOJUIEKTODe HECKOJBKO 3amasfuBaer. TpaHsmcTop 3ammpaercs, (opma-
Dyd ILIOCKYD UACTH EMIyJbca Noicmera. lIpE mepenade 3anHero QpoHTa MM—
myxeca noxcBera TpadsmcTop T3 OTKpHBaeTcs, ofecneumpas CHCTpHit pas-
pan emeocre#t. BpemAa coaga EMOyIRCa NMOSTOMY IOXydaeTcs mopamra 40 He.

Pesmcropy Y6-RI2, Y6-RI4 m xormeRcarop Y6-C6, Y6-C7 cocramif-
OT mems odpaTHoR cRasE. Konmercarop Y6-C6 OXHOBpEMEHHO CJIYEMT H IIA
KODpERIAM BepHMHH HMIyJHCA NOZCBETA B OGIACTH MAJHX BpEMEH.

Iwomn Y6-16 - Y6-I9 3ammmabnT CXeMy OT NODAKAHHA KODOTKAX HM—
OYZIBCOB C BHCOKOBONBTHOTO HACTOUHHKA NMTAHHS BO BpeMd BKIDYEHAI I
BHRIOYEeHAA OPHEGOpA.
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4.5, Cxema 3amycKa ¥ GOpMAPOBAHMA MAIOOCPA3HOTO
Halpsore HUA

CTPYKTYpHas CXeMa TeHepaTopa pasBepTKM NpelcTaBlieHa HA pHEC. 7.

4.5.I. TenepaTop pasBepTKU CIYRMT IJIA HOJYUEHUA KAJIECPOBAHHOIO
IO BpeMEHM MWIOOCPA3HOTO HampaxeHMsa Ha skpaHe T. O cocroMT U3
CXeMH 3aIycKa H CXeMH (POPMADOBAHEA IWIOOGPA3HOTO HANpsKeHms. Kpome
TOTO, IJA OCeCledeHHs CTACWIBHON cHHXpoHm3ammy No 250 MIN yowrmTess
CHHXDOHM3AIMY BBEIleH NPAMO B CXeMy I'eHepaTopa pasBepTKH U IpPHEMEHEHa
cXema aBTOMATHYECKO! NMONCTDOMKM BHCOKOYACTOTHO! CHHXPOHM3AIMM.

Cxema TeHepaTopa DasBepTKM MOXET padoTaTh B XIylleM, aBTOKoaeba-
TEJHHOM M ONHOKDATHOM DeXRMMAX, KOTOPHE (MKCHDYOTCH IepeKINYaTesIAMI
EIYil./ABT. mwmm PASOBHH.

B xoymem pexMME 3amyCKamiWii CHTHAN NOCTYNAeT B KOMIApaTop 96pes3
IepeKIEdaTe]b BXOLa C BXOLHOTO THe3la Opd padoTe OT BHEWHEro CHTHa-
Ja, C YCWMTEJs BEeDPTUKANBHOTO OTKIOHEHHA NIpH BHYTpeHHe} CHHXpORM3a-
M} ¥ OT CWJIOBOTO TpaHchopMaTopa NpU CHHXPOHM3AUEE YaCTOTOH ImMTamel
ceTd. Bu samycka BHOEpaeTCA NMepekipdaTesnsma BHEIH,/BHYTP, wm CETB.

B ArymeM pexHMMe TeHEpaTOp MMIYJHCOB 3alyCKA, BHIOJHEHHHH Ha
IBYX TYHHEJBHHX IMONAX, IOCJIe OPMXOLA CHTHAXA CHHXDOHE3ALMN TeHepd-
DPYeT OTPHUATEJBHHII NPAMOYT'OJNBHHI CHTHAJ, KOTOPHH 3amyckaeT IeHepaTop
IATOOGPa3HOTO HampAxeHmA. [ImwroodpasHoe HanpsAXeHHe Yepe3 CXeMy CUMTH-
BaHUA NOCTYNAET Ha BXOX TOPHA3OHTANBHOIO ycmwimTens, OHO Taxke momaer—
csl Ha cXemy OnoxmpoBkE M Tparrep liMarra. Korma mmroolpasHoe Hampaxe-—
HEe nMopactaeT KO ypoBHs I0 B, oHO mepewmpgaeT TpErrep lMmrra, Ko’ropuﬁ
3amIpaeT CXEMy 3amyCKa Ha IBYX TYHHEJHHHX IHONAX, TeM CAMHM TpeNOTB-
pamas BOSMOXHOCTSH HOBTOPHOTO 3amycKa. llocse 3aBepmeHEs IMKIa I'eHepH-
POBaHMA IIWIOOCPa3HOTO HaNpAKeHHMA TEeHEpPATOpP BO3BpalmaeTcs B HCXOTHOE
COCTOAHME., B TO Ee camoe BpeMS HaAUMHAET pa3pAXATHCA KOHIEHCATOD GJIO-
KMPOBKHM JIO HYJeBOTO ypoBAA. IIpmMepHo Ha ypoBHe 1 B Tpmrrep liMmrra
[ePEKINYAETCA B HCXOINHOE COCTOSHHE B YEPe3 CXeMy BOCCTAHORIEHHA
TOTOBHOCTHM DA3BEDPTKM NONTOTABINBAET CXEMy 3aMyCKA HA IBYX TYHHEJBHHX
Imomax IV TpUXola CJeIyRUero 3aIyCKAuEeTo CHTHANA. .

IIpg BHOOpE aBTOKONEGATENBHOTO DEXEMA B MOHOCTAGHIBHHI MYJIBTHBIG-
paTop mocTynaeT murapmee HampameHme 150 B. Cxema GIOKMPOBKM aBTOKOJE—

GaTenpHOTO pexiMa mepefimouaeTcs W 3axpwBaeT cxemy Tima "WIU". B Heit
yCTaHABIMBAETCA TAKOil pexmM, 4TO CXeMa CTONT Ha TDaHm 3allpaHusd.
Maneiwas QUTyKTyauus NOTeHIMANa B CXeMe BOCCTAHORTEHHA T'OTOBHOCTH

pa3BepTKI BH3HBAET €€ OTHMpaHMe. llepenal HamnpaAReH®s, HoJyyaemull mpm
oTxpuBanmy cxemu "WIN", samyckaeTr reHepaTop IMIOOOPASHOTO HAaNpPAREHHA.



B KoHLe IpAMOTO XO&a DAa3BEPTKE CXeMa BOCCTAHORIEHHA I'OTOBHOCTH pas—
BEeDPTKM NepeKInUaeTca M 3aKpuBaeT cXeMy "WIN". B koHme mepmoma GIOKE-
POBKE CXEM2 BOCCTAHOBJEHHA TOTOBHOCTH ONATH IEPEKINYAETCH, OTKDHBAET
cxemy "VIN" ®m HaumHaeTcA HOBHI OAKI pasBepTHKE. TakeM oGpasom odecme-
yEBaETCA HeNpepHBHHI ¢BOCONHHY XON pasBepTRM. YACTOTa MOBTOPEHHS ON-
pelenfeTcA mepermodarenen BPEMA/em .

IIpr ONHOKDATHOM pexmMe DAaCOTH pas3BepTKM Tpurrep lMurra craBmres
B cTaCWwiIbHOE NOJOKEHNE, KOTOpPOE B KOHNE IepmoXa MRIOOGPA3HOIO Helpd-
' EeHES He MOXET M3MeHHThCA. Tpurrep IMWTTA MOXHO IEDPEBECTHE B Ipyroe
COCTOSHME H NONTOTOBUTHL CXEMy DA3BEDPTKE A 3allyCKa BPY4YHYD ODHE IOMO-
m KHomky TOTOB. Ilpm Haxarwm ee TpEITep [IMETTA NepeRIWYaeTcHd M HONTO-
TaBRIEBaET CXEMy 3aImyCKa Ha XBYX TYRHENBHHX IMorax. O TOTOBHOCTE CXeMH
K 3alyCKy CHTHaJAM3MPyeT RHIMKATODHAS JSMIOYRA.

4.5.2. CxXema 3aIycKa DASBEPTRR padoTasT CIENYyDMEM o6pa3oM (IpE-
Joxenme 5, ymer 5).

llpr BrWUEHNY BHEMHETO 3aNyCKa LEMh BHYTPeHHe# CHHXpOHH3aIAM
HaTpyxaeTcs Ha conpormBieREe Y9-RI9, pamHoe 50 OM, & IpH BRINYEHHEM
BHYTDeHHe}! CHHXDOHHSAIME NEIF BHEMHETO 3aNyCEA HATPYEAETCA CONPOTHB-
JgenneM Y9-R<7, Ecim BRADUAETCA SaNyCK OT IETALMEfR CeTE, TO IeNK
BHEMHETO M BHYTPEHHEIO 3amycKa Harpyxaprcs Ha conpormrieHme 50 Om
Kaxnad. 9TO yMeHHNAET BOSMOXHOCTh NONAKAHNA HADASNTHHX CHTHANOB B
CXeMy TeHepaTopa pasBepTRE. BEn Bxomp (OTEpuTEE WM sarxpuTHft) M
HOZaYyM CETHAXA CHHXPOHNSAINME BRONpaeTod HepexmmuarexeMm Y9-BI-2
("~ "),

IIpw 3aKpHTOM BXOfe SAHNyCRADMME CETHAJI NONASTCA Y6pES E€MEOCTD

¥9-C3. OHa CHMMAET NOCTOAHHYD COCTARIANGYD SANYCKANMETO CETHANA, a
TaKke OCNaCHAeT YACTOTH HEXe 5 kI

Sanyorammuit CHTHal OT CETH HPEACTABARET COCOR CHIHaX NMEepEeMEHHOTO
HanupaxeHRs, KOTOPHE NOCTYNAeT C CEAGBOIO TpaHCHOpMATODA Ha BXOL CHHX-
POHH3aIMKE 4ape3 Jesrresph JO-R4, YO-R5.

B momoxesur "I:I" mepermuaareas SAIVCK samycramemit cErian noxeer—
CA HENOCPeNCTBEHHO B CXeMy, & B moxoxeHmE "I:I0" ocaadmaercs B I0 pas
3 nomompD mexwrens YO-RI, Y9-R3, YO-R7. '

© JlnGoft ®3 3amycKAnmMEX CETHANOB OPE €r'0 BHOOpE IIA OCYmECTBREHAS
CHHXPOHH3aIMM HOCTyNaeT Ha a3y TpaHsmcropa Y9-T2, ROTOpHI COBMECTHO
¢ TpansucropoM Y9-TI cocramifer cXeMy Kommaparopa. Ha 6asy TpaH3EOTO-
pa Y9-TI mocTymaeT NMOCTOAHHOE nanpménne, BeJIMYRHA KOTOPOTO S&BHCHT

OT NOJIOReHHA peryrEposknm YPOBEHP (R38).

B romnaparope peryampoexa YPOBEHDL BHOMpaeT yDOBEHH 3aIyCKa Ie-
HepaTopa pasBepTEM B J00OX TOUKe CHYHANA CHHXDOHASAIMK. IIpeXesH pery-
JMPOBKM ypoBHA cocTamumor +100 MB.

Perysmposka Y9-RI3 curymur Iid GaleHCHPOBKM KOMIApaTopa IO HOCTO-
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SHHOMy TOKY, & Takke OfecledABaeT BO3MOXHOCTH YCTAHOBRE HYJEBOTO
YpOBHA B CepellMHé IMANA30HA DeTYJIMpOBaHAA Dery.appomkE YPOEEHD.

Imony YO-II m YO9-JI2 coryxaT mis 3au@TH BXOIHHX TPaH3HACTOPOB.

Ha BHXOJE KOMIApATOpa HOJy4anTcA ABa napafa3HHX CHTHamA, KOTODHe
nocTynapT Ha mmfibepeHimansHull yowmrens (rpaHsmcropH Y9-T3 m ¥9-T4).
B KOJIGKTODHHX IEImAX BTOI'O KAacKala BKINYeHA cXema BHOOpa IOJNADHOCTH,
BHIIOJIHeHHasA Ha muomax Y9-ICI. Oma ympamiseToa nepexiwgarenem Y9-BI-5
("+/ -") ® BHOHpaeT TIOJIAPHOCTD 38IMYCKANmero CHTHAJA.

[lpg BHOOpE NOJORMTEJBHOT'® HAKIOHA 3aIyCKADHETO MMIYILCE HE KOJI-
Jekrope TpaHsEcTopa Y9-T3 HOTEHNEAN OKA3HBAETCHA BHNE, 4eM Ha dase
TpansgcTopa Y9-TS5, a Ha KojulerTOpe Tpansmcropa Y9-T4 Hmxe, deM Ha Oa-
3e TpaHsEcropa Y9-T6. Taxmu odpasoM, xmomu Y9-JCI-I3 m YO-ICI-I4 ora-
3HBANTCA OTKPHTHME JVIA IPOXOXNEHAs CHHXDOHH3MDYDMEI'O CHTHAJIA.

[lpr BHGOpPE OTDPHIATENBHOTO HAKJIOHA 3aNyCKADMETO CHTHANA HA KOJUIE-

KTope TpaHsEcropa YO-T3 noreHnmax HEX6, 4eM Ha 6ase TpaH3@cTOpA
Y9-T5, a Ha KOJUIEKTOpe TpPeH3HMCcTOpA Y9-T4 Bume, 4eM Ha 0ase TPAHSHC—

ropa Y9-16, Iuomu Y9-ICI-II m Y9=ICI-JI2 OTKpHTH IJIA NPOXOXNOHHS CHH-
XPOHM3HKPYEero CHIHald,

B pesyspTaTe Ha CONPOTUBJISHMM Y9-R29 BuHeJAeTCA HalNpAKeHHa 38~
LyCKapero CHTHAJA X YCAJIMBAETCA IO HANpsAXeHHD TpaH3mcTopema Y9-T5
u ¥9-T6, 3aTeM 3amycrawipit CHT'HAJ NMOCTymAeT Ha TpaHSHCTOPH Y9-T7
# ¥9-18, cocraBiammEe 4acTh CXEMH 3aIlyCKa Ha OBYX TYLRGJIBHHX IHCIAX.

Korga cxema IOXTOTORIEHA LIA 3alycka, TYHHeNpHHE mmon YO-I8 Ha-
XONUTCH HA HEBKOBONBLTHOR BeTBH BOJBTAMIEPHO# XapaKTEDACTHRE (HESRO-
BOJITHOE COCTOSHEE) H YACTH €r0 TORA NPOTEKAeT N0 mems YY-R48, YO-T7,
Y9-R3S u Y9-R4I. Jlpyras vactTs TOKA NpoTeRaeT mo memm Y9-R57, YI9-RS8.

TyHHe BHHE mmox Y9-I9 Taxkke HaXOXWTCA HA HU3KOBOJBTHOW BeTBH
BOJIbTaMIe pHO#f XapakTepPHCTHKE ¥ UACTH €I'0 TOKA NPOTeKaeT IO LenH
y9-F49, Y9-T8, Y9-R39 m Y9-R4I. Jpyrad 9acTs TOKa NPOTEKAaEeT HO LI
Jo-R64, YO-MCI-I. B

Haxe paccMaTpiMBaeTCsA ONMH M3 CJHYy4YaeB CHHXDOHM3AIMM pasBepTKH IO-
JIOXATEJHHHM MePeNanoM 3adyCKanmero CHIHaNA.

CyTHan CHHXpOHM3aIMM NOCTyHaeT NujpepeHIMANBHO HA TPAH3HCTOPH
Y917 m ¥9-T8.

lloresnman, BuSpanHu# peryimpopxo#t YPOBEHD B mosoxureisHOl 06-
- 23TH PETyJMPOBRE, IepeliaeTcsa Ha 0asy TpaHs@mcropa Y9-T8 Tak, 9T0 OH
GoJmlle OTKPHBAETCH, 4eM TpaHzEcTop Y9-T7, m gepes jmox Y9-I9 mporexa-
€T TOK, NOCTATOUHHE IJIA mepekymoveHnd er0 Ha BHCOKOBOJLTHYD BETBB
BOJIbTAMIEPHO! XapaKTePHCTHKE (BHCOKOBOJBTHOE COCTOSHEE). CHrHal Xe

CRYXpoHm3aImMKM HA 6asy TpaH3mcTOopa YI9-T8 mOCTYNaeT OTpEUATENBHOR HO-
JIAPHOCTH, HO 6TO SMWINTYLH HeZOOTATOYHO, UTOOH NeperoudTh LHOK

¥3-I9 ¢ BHCOKOBOJBTHOIl BETBE Ha HH3KOBOJBTHYO. Ha a3y TpaH3HCTOpa
L™ HOCTYNART CHTHAK IOSORITIBHOM MOJAPHOCTH.

\
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Tlocye neperunouenusa Huomga Y9-JI9 B BHCOKOBOJBTHOE COCTOSHME TOK,
npoTeKanuuii yepe3 Hero, ymeHsmaeTcH. [IpOMCXONUT mepepacIpeleJeHune
TOKa MeREy Iuomamu Y9-I8 m Y9-JI9. Yepes mmon ¥9-I8 TeveT Gourpmumi
TOK, 4eM paHblle, ¥ C IIOCTYLIeHUEM Ha 6a3y TpaH3mcrTopa Y9-T7 cmuHY.pC—
HE3MPYLUEI'0 CUTHAJA IOJIOXATENHHOU NOJAPHOCTA TPaH3UCTOp Y9-I7 COJMbue
OTKPHBAETCA M [IpMpameHMe TOKA CTAHOBUTCH NOCTATOUYHHM IJIA L€ peXimoye -
Hug Auojga Y9-8 B BHCOKOBOJBTHOE COCTOSHFEE.

Korma nmom Y9-JI8 mepexomuT B BHCOKOBOJBTHOE COCTOAHZAE, CODMUDY~
€TCH Nepenay HaNpSKeHUA OTPHIATENBHO¥ LOJAPHOCTE, KOTODHHE LJIMTCA Lo
TeX OOp, NOKa AmoX YO-I8 HaXomuTcs B BHCOKOBOJNBTHOM COCTOsSHEM. O0a
IEOJa B BHCOKOBOJBTHOM COCTOSHMM NOITEPEMBAIT PA3HOCTEH MOTEHIHMAJIOB,
KOTOpaA Co3naeTcAa Ha compormpleHm# JO~-RSI.

Kax TOJBKO HaumHaeTCH NEepHOX GJIOKMDOBKH, TpaH3mcTop YI9-MCI-Z
OTKpHBaeTCH, a TpaH3mcTop YO9-MCI-I sakpuBaercd. IIpg ®TOM TOK 4Yepes
nEon YO-II9 ymeHpmaeTcH, OH HEPEXOLAT B HHBKOBOJBTHOE COCTOSHHE, IIPO-
HECXOIMT MI'HOBEHHOE IepepacupelieleHAe TOKOB H Iuox Y9-iI8 rawke mepe-
XOIAT B HHUSKOBOJBTHOS coCTOAHME. POpMAPYETCH IOJORKATEJNLHHE Ieperas
HampsXeHHs ¥ TEM CaMHM OKAHUMBAETCH OTPHUATENBHHI HMIYJIBC 3aIycKa,
copMEpOBaHHHR IBYMA NeperJHYEHHAME ITuoXa Y9-I8.

Tlocne saBepmeHns nepmofia GJIOKAPOBKE TpaHzucTop Y9-MCl-I omars
OTKpHBaeTCHZ, a TpaHsucTop Y9-MCI-2 3axpuBaercAa. Yepes mdox Y9-JI9 Ha-
YnHaeT TeYb GONBIMA TOK, HO €I'0 HeNOCTATOYHO JJII HEepEeKJNUEHUA ero B
BHCOKOBOJIBTHOE COCTOSHHES .

TaxuM o0pa3oM, (OpMEPOBAHEE OTPHIATEJBHOTO Hepenaja IHOLOM Y9-
I8 or cuenypmero MMIyJbCa CHHXDOHM3AIMA BO3MOXHO TOJBKO B TOM CJIy-
yae, eCcJy¥ cHavasa NEPEKINYATCA B BHCOKOBOJLLTHOE COCTOAHME IMOL Y9-
I9.

Axanoriada padoTa CXeMH A B CIYYEE OTPUIATENLHOTO HAKIOHA CHHX-
POHE3HEPYKIET'O CHTHAJIA .

OTpAIaTeNBHHE AMITYJIBC sanycxa’ ¢ Imome Y9-II8 mocTymaeT Ha Gasy
TpaH3ucTOpa YY-TLI, BKMOYEHHOTO B AufdereHIMANLHHI KACKaL G IBYMA
BXOJlaM#, MOCTPOEHHOI'O Ha Tpadszmeropax Yo-TII - Y9-TI3.

B BmymeM pexMMe CHHXDOHM3AILAM, KOTODHH 34€CH paccMATpUBAETCH,
TpaHzuEcTop YO-TI3 zamepr. WMmynsc samycka TpaHsmcTopamu Y9-TIT, Y9-
TIZ npeodpasyercsa B nEfQepeHIMAIbHNE CUIHAT B C KOMIEKTODPOB
rpansmcTopoB Y9-TII m Y9-TI2 mocrynaer Ha TpadsmeropH Y9-TIE,
YO-TI7, yomIMBaeTCA M NMOCTyNAeT Jajee Ha TpaH3WcTOpH Y9-TI8 u ¥O-
T22. Cradmmurporu YO-JIRI - ¥9-JI24 ciuyxar IS CHUEEHAS NOTeHURaa
(mpmroxesme 5, amcT 6).

OTprmaTeJSbHHE MMIIYJIBC 3amycKa, nocTynaoumi Ha TDaH3HECTOD
Y9-TI8, gopmupyeT Ha KOJUIEKTODHHX Harpyskax (as3oMHBEPCHOTO KacKana,
COOpaHHoro Ha TpaHsmcropax Y9-TI8 m Y9-T2I, MMOYJIBC TOINCBETa OTDHIA-
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TeJEHON MOJSPHOCTE ¥ MMIOYJIBC LONORATENBHON HTONAPHOCTH, KOTOPHH AC-
HOJNBb3yeTCA IS 3allyCcKa KOMMYTATODa B BePTHKAJBLHOM yCHIATEJE .
4,5.3. Eryumit pexrM padoTH pPa3sBEDPTKH 3aKINOYAETCSH B CHEHYDLEM.
Jo mpyxona MMITYJIhCA 3aIyCKa Ha 6a3y TpaHsmcTopa YO-T22, TOK,
nporexapmuit yepes muon Y9-I58, rpansmcrop Y9-TAI, Bpemasamaoumi pe-—
3UCTOp, TpaH3mcTOp YY-T23, NMPOTEKAeT U uepe3 TpaH3mcTop Y9-TR4.

C OpMxoIOM HOJORATEJIBHOTO HMIYJIBCaA 3alycka Ha 6asy TpaH3ucTopa
Y9-TR22 oH OTKpHBaeTCH, & TPaH3UCTOPH Y9-T24 m Y9-TR25 3aKpwBamwTCA

¥ TOK TpaH3ucTopa Y9-T23 redeT yepe3 IuMOL Y9-JI32 W CTaHOBHTCHA 3apAl-
HEM TOKOM Bpemf3alammero KOHIEeHCaTopa BHOpagHOf IIMTENBHOCTH passepT-
Kd, VICTOUHMK TOKA IJIf 3apAfa BpeMAsalamilero KOHIEeHCATOpa IOJNKEH MMETh
IOCTAaTOYHO GOJBIOE BHXOLROE CONpPOTUBJEHHE, & BEJWYHHE TOKA IOJKHA

ONTE NOCTOAHHOW, JTO ofecledmB2eTCHA NPHEMEHEeHHO# cXxemoif, NOIIEPXKABA-
pmeii NOCTOAHCTBO pPa3HOCTH TOTEHIMAJOB H8 KOHIAX BPEMSA3aIapmero COIpo-
TUBJEHUA ¥ TOCTOSHCTBO BEJIWUMHH 38PANHOTO TOKA, [IOCTOAHCTBO TOKA
o6ecnedYmBaeTCAd BKINMeHMEeM TpaHsucTopa J9-T23 mo cxeme ¢ odmeit 6azoif

7 TIOCTOAHCTBOM (G@30BOT'O HaIPAKEHAA, 3aNaHHOT'O TOYHHM NEJIITEJEM, COCTO-
AIMM W3 conpoTuBJeHnit YO-RI27 m Y9-RI28.

HanpsxeHme Ha Gase TpassmcTopa YO-MC5-I paBHO HampAReH#D Ha Oa-
3e Tpansucropa Y9-MC5-2, Taxr kar TpassmcTop Y9-MC5-I, BRIOUEHHHE Kax
InoX, odecnedmBaeT KOMIEHCAIEN CMelleHEA (as3a-3MHTTED TpPaH3HcTOpa

Y9-MC5-2. Hampskenme Ha Gase TpaHsmcropa Y9-MC5-2 3amaercsa TOYHHM
IDeawresneM (OpmwIoXeHme 5, JmeT 7).

BroToueHHHE MOCJENOBATENBHO TPaH3MCTOPH Y9-MC5-3 m Y9-MC54
006CIeYMBANT MOCTOSHHYO HATDPY3KY IS TPaH3ECTOpoB Y9-T4I, YO-MCS-I
n YO-MC5-2.

MwrooOpa3Hoe HaNpSReHHe INONAeTCS Ha 3aTBOpP TpaHsmcropa Y9-TR8.
TpanaucTopH ¥9-TL8, ¥9-T29, Y9-T32, ¥9-T34, YO-MC3-3 m Y9-MC3-4
COCTABIANT CXeMy CUMTHBAHMA PA3BEPTHA. BHCOKOE BXOINHOE COIDOTHBIEHME
SMUTTEDHOTO NOBTODMTENSA Ha TpaH3ucTope YO-MC3-3 ofecrmeuuBaeTr ciaeno-
BaH{e HANpAKeHNs CTOKa, TpaHsmeropa Y9-T34 ¢ TOUHOCTHED mo I 32 mo-

TEHLIAJIOM 3aTBOpa. TpaHszmcrop Y9-TZ8, BIIOYEHHHH HCTOKOBHM TOBTOPH-
TeJIeM, UMeeT KOS{IMIMeHT NIepemady, GOJNM3KMI K L. [ImrooGpazHoe Hampa-
KeHUe momaeTcs Ha 6asy Tpansucropa Y9-UC3-3 wepes KoxmeHncaTtop ¥9-
C5I, 4TOGH CHATH NOCTOAHHYL COCTARIAVLYY CHTHaNa.

Boccrasomiesine NOCTOAHHOT'O YPOBHA MAIOOGPA3HOTO HalpAREHAR OCy-
LecTBIETCA KOMIIAPATODOM HA TpaHsmeTopax Y9-T29, ¥9-T34. Ha 3aTBOD
Tpancrcropa Y9-TL9 manoodpasHoe HampaxeHme noGrynaeT 4yepes Y9-RI37
M ¥9-C46, a Ha 3aTBOp TpaHsucTopa Y9-T34 9epe3 KoHmeHcaTop Y9-C52 ¢
MCTOXa Tpansucropa YO-T28 u vepes compormrieHme Y9-PIG7 ¢ SMUTTEpa
TpaHBHCTOpa Y9-iC3-4.

PeaynsTHpyllee HampAXeHme HA MCTOKE TpéHBHCTopa KoMmaparopa



Y9-TC4 BoCCTaHABINBAET NOCTOSHHOE COCTARLIOLIEE MWIOOGpA3HOe HATpAKe-—
HHe Ha Gase Tpad3ucropa YO-lC3-3.

[lmmoodpa3Hoe Hampsgedne 4yepes comnpoTupiaeHus Y9-PI7S, Y9-PI76
# KOHIeHcaTop yO-C6] IOCTyHAET Ha BXON YCILIATEJA TOPU3OHTAIBLHOTO
OTKJIOHEHNA .

Tpanzacropu Y9-T37 n Y9-liC4-3 ARIAOTCA SMUTTEPHHMU IOBTOPATEJSA-
MZ C Da3HoO# MPOBOIMMOCTBN IJIA YIYUWEHHA TEPMOCTACHILHOCTH KacKala U
CJIYXAT pas3BA3KOl CXeMH CUNTHBAHUA HWIOOCPA3HOTO HANDAKEHEA OT CXEMH
GJIOKMPOBKN X TpurTepa liMurra. KOorma murooOpasHoe HanpsokeHue TeHepa-
TOpa PasBEPTKU NOCTHT'AET YyPOBHA OKOMO 8 B, mumonm Y9-I44 OTKpHBaeTCH
U HanpsageHme Ha Oase TpaHsmcropa YO9-T3I Toxe BO3pacTaeT, TPHITEp OMN-
POKMIHBAETCA, KOTIA HaIpsiieHue Ha Oase Bo3pacTaeT XO ypomHs 10 B.
HosoruTeNBHHI Hepenal HalnpSReHWA Ha KOJUIeKTOpe TpaH3mcropa Y9-Te7
p¥ ONpOKUIHBAHMKM TPUTTEpa NOCTyHaeT Ha Gasy TpaH3ucTopa JO-MCI-2
CXEeMH BOCCTaHOBJIEHHMS T'OTOBHOCTM DpasBepTku, IpaHsmcTop Y9-MCI-Z or—
KpuBaeTcsi, a Tpa#3ucTop J9-iiCI-I saxpuBaeTcs., [lp¥ 5TOM DE3KO yMEeHB-
maeTcAa TOK 4Yeped IWOIH Y9-8 m Y9-I9, Oda muola mepekmoianTca B
HU3KOBOJIBTHOE COCTOfHNE, 3aBepmaeTcA (ODPMAPOBAHUE MMIyJLCa 3allycKa,
T.e, fopvMIpyeTCA ero 3aiHUil QpoHT. Cpasy OTIUPalTCf TpPaH3UCTODH
¥9-Ted u Y9-TZ5 n TOK 3apsAla TedeT OIATH Yepel3 TpaHsucTop JY9-T<4,
Iyon Y9-I32 3amupaercs, a Bpemasalaloumii KOHIEHCATOp pas3pAxaeTcd
4yepe3 OTKPHTHII TpaH3ucTop J9-T145,

[loJloXATENBHHEIL Tepelall HAaUpAXEHASA Ha KOJJIEKTOpE TpaH3ucTopa
Y9-T27 BH3HBAET TOK 4epe3 compoTuBiacHue Y9-RISO u oTmmpaeT TpaH3uc-
rop ¥9-T26, xoTopHit crocodeTByeT GHCTPOMY paspsly BpeMssaranlero
KOHIeHcaTopa, YKOpaumBas OCpaTHHIl XOI pa3BepTIH.

C BospacTaHMeM IWIOOCPA3HOTO HANpPsXeHUR IHoN Y9-JI55 oTmupaeTca
¥ KOHIEHCATOpP CJOKMpOBKM 3apasaeTcs. llpy IOpekpalleHiz pocTa muIoodpas-
HOTO HaIpAXeHUs I Daspslle BpeMAsafalmero KoHmedcaropa Iuox Jo-7155
2allUpaeTCS M KOoHZeHCaTop CNOKEPOBRM HAUHHAET paj3psakaThCa YEPEs TPaH-
sucrop Y9-MC4—4 u compoTuBiesne ¥9-FI88.

[IwrooCpa3Hoe HAnpsaxeHrEe 4Yepe3 OSMHTTEDHHE [NOBTOPUTEJIN, COCpaHHHE
Ha TDaH3MCTOpPaX pasHo# mposommMocTy (¥Y9-T35 m Y9-iiC4-I)

LIS YAYUNEeHES TepPMOCTACWIBHOCTH KacKama, NOCTymAeT He Tpurrep lmmrrs.
Konmescarop GI0oKEDOBLI, zapsrubiugics padee no 10 B, paspaxaeTcs IO
HyJIS.

Ha ypoBHe Hampaxenis OXKCJIO O B Ha anurTrepe TpaHsucropa YS-iiC4-I
¥ Ha aHole Iuoma YS-L58 yCTQHAIJMBAETCA HATPSLIele, MNPMMEPHO DaBHOE
Hymo. Ilpz srom muox Y9-I38 scammpaercsa M TOK, NPOTCKABNML Yepe3 COM-
poruBienue Y9-PI42 u muonm Y9-I48, moredyer uepez ruon YO-134, yMCHB-
Las OTIMpabliee HaIpAXeHNMe Ha ase TpaHzucTcpe J8-T«<6. Tpansucrep
YO-TZ26 sammpaeTcsi IDPAMEDHO TIOCEpPENMHEe BPEMEHY GTOXIPOBKH. STO HYXHO



IUIT TOTO, YTOOH TapaHTHpOBATH IOJHOE 3anMpaH#e TpaHsucTopa Y9-T26 K
HavaJy HOBOTO LMKIA (OPMUDOBAHHA IATOOCPASHOTO HaNpAXeHHA.

B TedeHEe IJIMTENBLHOCTH PasBEpPTKH TpaH3mcrop Y9-T27 3axpur, IHOX
¥9-II33 oTKpHT, a KoHmeHcaTop Y9-CA2 sapsmer Xo ypoeHs wmHyc 0,6 B
® sanmpaer TpaHsmcTOp YO-T26. IpA ONpOKMEHBAHEH TpErTepa lMETTZ B pe-
syJBTaTe HApacTaHEA MWIOOCPASHOTO HANpSXeHHA PA3BEPTKH IO YpOBHA
I0 B HanpsaxeHue KoJUleKTOpa TpaHs3@cTOpe Y9-T27 CKAUKOM YBEJIMIMBAETCS
o 6 B ¥ ormmpaeT TpaHsmceTop Y9-T26. OmHaxo rTpansmcTop Y9-T26 ormm-
paeTcs He MIHOBEHHO, & C 3aepXKOf Ha Bpema paspsafia KoHIeHcaTopa
Y9-C42. 310 yCNOBME TapaHTHpYeT, YTO Das3pAl BpeMA3alawlleTo KOHIeHca—
TOpa He HayHeTCs IpexNe, 4eM EMIYJIBC 3alyCKAa He 3aKOHUMTCS H HE BHK-
JIOYET CXeMy HHTETpaTopa, T.e. IOKA He OTKpOWTCA TpaH3duCTOPH Y9-T24
Z Y9-T25. B IpOTHBHOM CJyuae B KOHIE HapacTaHms MHIOOCPA3HOTO HAaIpA-
XeHES MOXeT HMeTh MeCTO He/mHeHAHOCTE.

Mexmy reM HmWLIOGpa3HOEe HampAXKeHMe OJIORMPOBKA Ha SMATTEPE TpaH-
sgpcTopa YY-MC4A-I ymeHBmAETCA M, NOCTHTHYB NpEMepHO ypoBHA I B, BH3H-
BaeT TOK B lemu conpormeiedmt Y9-RI46, Y9-RISI, Y9-RIS2, koTopHi#t BH-
SHBAET YMeblleHMe HaNpAREeHMA Ha Gase Tpassmcropa Y9-T3I, 9TO IPHBOIHT
K ONpPOKHUHBAaHM® Tparrepa [MmrTa B HCXomHOe cocTosnme. Ha KoJLIEKTODE
TpansncTopa Y9-T27 HanpsaxeH¥We nagaer Xo 2 B, 4ro, B CBOD OYepenb,
BO3BpamMaeT B HCXONHOE COCTOSHAE CX8MYy BOCCTAHOBIEHMS TOTOBHOCTH pas-
BepTKH, TpaH3mcTop Y9-MCI-2 3ammpaercsi, a TpaHzECTOp Y9-MCI-I OTHpH-
BaeTcA M uyepes Imox Y9-I9 oumAThs HauMHaeT IpOTeKaTh Coubmofi TOK,
ofecrevuBawmyii COCTOARNE IOTOBHOCTH Juoma J9-II9 K mepeXony B BHCOKO-

BOJIbTHOE COCTOAHME C IPAXONOM HOBOT'O CHHXPOHH3NDYKMEI'O CHUI'HaJA.

[IpE MCCJENOBAHEN BHCOKOYACTOTHHX CHTHAJOB B MOMEHT Iepexolia Imo-
Ia Y9-II9 m3 HM3KOBOJBTHOT'O COCTOSHHAS B BHCOKOBOJBTHOE MOXET BO3HHAK—
HYTHh HecTaOWibHHHE 3amycK. OTO BHpagaeTcs Ha dkpaHe JJT B Bmme pacdo-
KYCHDOBKE curHajna mno oce X He Gojyee 0,4 Hc.

IUia yeTpaHeHHA TAaKOTO ABIEHMA NPENYCMOTPEHAa BOSMOXHOCTH YMEHB—
MeANsa BpeMeHX GJIOKMPOBKE, YTOOH TOK NONTOTOBKHM B Iuome YO9-I9 BO3HAKA
B CTaCWIK3MpoBaJics XO NOCTYIUIEHHA 3allyCKapbmero MMIYJAsCa B CXEMY Ha
IBYX TYHHENBHHX IMOZaX. OTy QYHKIWO BHIOJAET CX6MA BHCOKOUACTOTHOI
aBTOCHHXPOHE3AIMHT, IOCTPOEHAas Ha TpaHsmcropax ¥9-T33, ¥Y9-T36, ¥O-
MC4-2, Y9-MC4-4.

OTpmJaTeerau\ﬁ PMIYJIBC 3aIMyCKA, paBHHI IJIATEJBHOCTH BHOpeHHOR
pasBepTKM, NOCTYNAeT Ha Gasy TpaAsmcropa Y9-T33. B mermm smmrrepa
9TOT0 TpaH3ucropa meficTByeT TOK, KOTOpHE B cxeme Tmma "' (mmom
Y9-lI43, ¥Y9-J45 u compormpienuwe YI-RIS6) cyMMHPYeTCA C TOKOM, co3ma- |
BaeMHM CHT'HAJIOM INIOATOTOBKHM B L€l KOJUIEKTOpa TpaH3ucTopa ¥9-T3I.

CymmapHuit cHTHaT TOKa IpeodpasyeTcs TpaH3mCTOpoM YI-MC4-2 B mm-
MyJIBC HAOPAREHMA OTPHALATENBHOR TOJAPHOCTH.
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OrprmaTe 1bHHI MMIYJIBC 3allyCKa B SMATTepe TpaHsmcTopa Y9-T33
IuhpepenuupyeTca nemouxolt ¥9-C54, ¥9-RI64u mocrynaeT Ha Gasy TpaH-
sucTopa Y9-T36. CEHTHaNH B KOJIEKTOPaxX TPaH3mCTOPOB Y9-T36 m Y9-MC4-2
pacHOMOJAPHU. OHE CYMMMDYTCH M 3apaRabT KoHmencarop Y9-C59 mpomop-
IIMOHANBHO WX PASHOCTHA. JTO HAIpPAREHME NOCTYHNAET Ha 3aTBOD TPaH3MCTO-
pa Y9-T38, a ¢ ero paszmeseHHofi HATPyBKM - Ha 6asy TPAH3HCTODa
Y9-MC4—4. Taxmv 00pa30OM IPOMCXONAT H3MEHEHNE BEJMYMHH Da3pALHOTO TO-
Ka GJOKVMPOBOYHO# €MKOCTH, & 3HAuWT, M M3MEHeHWe BpeMeHH GJIOXMPOBKH.

Eeam miwresIBHOCTE OCOMX HMITYJBCOB, HOCTYHNAIMMUX Ha KOHIEHCATOD
¥9-C59, ommHaroBa, pe3yJabTUPYLHEE HAINpAREHME HA HEM DPaBHO HYJO M TOK
paspama GJIOKEPOBOYHO! E€MKOCTH IIOCTOSHHHI .

Ecay curHan NOINTOTOBKM HOSBATCA DaHblle MMIIYJILCA 3amlycKa, pe-
3yJbTHDyUEe HanpaAXeHNe Ha KOHmeHcaTope Y9-C59 OymeT IONOXMTENBHHM.
Yepe3 HCTOKOBHI IIOBTODHTEJH Ha TpaHsmcrope Y9-T38 oHO mocTymuT Ha Ga-
3y TpaHsucTopa Y9-MC4—~4 M OTKpDOET eTo, TEM CaMHM YBeJMYMBAS CKOPOCTH
paspsana OJOKAPOBOYHOI'O KOHNeRcaropa. llpm 5TOM COKpammeTcs Bpemd GJo-
KIPOBKM ¥ TOK IONTOTOBKH IOABIAETCA ¥ YCTAHABIMBAETCA DaHBlle, UEM
NOCTYNAT HOBHII 3allyCHalomyii MMITYJIEC.

Ha pmc. 8, a mOKa3aHH TPH KOMOMHALME 3aIlyCKa IeHepaTopa pasBepT—
K¥ OpK NOCTHREHMYM IMKOBOTO TOK& TYHHEJBHOTO IMOKA CYMMAPHHM TOKOM
3amyCKaplero MMIYJbCa ¥ MMIY/Ibca IOITOTOBKH.

Ha pec. 8, 6 m300paxed caydalt TouHOR CHHXpOHM3AIME, KOTHA TOK
NMOLTOTOBKA B TYHHEJNBHOM Iyome Y9-JI8 BOBHMKAEeT M YCTaHABRIMBAETCA IO
NpEXOfa 3allyCKapuero MMIyJbca. JONOJHMTENBHHI TOK IO NMKOBOTO 3HAYe-
HuA OyIeT CO3LABATHCSA TOJBKO OT 3ayCKAKNETO CHTHAJ A ¥ BalyCK pas-—
BEPTKE OyXeT CTACWILAHM.

4.5,4. B aBTOKOJNEGaTelEHOM peRuMMe padoTH Ha compoTmRieHme Y9-R88
nocrynaeT HanupskeHme IS0 B m B nemm Y9-R88 rpansmcropa Y9-MCI-3 mpo-
TexaeT ToK. lIpm arom Tpadsmcrop YO-MCI-3 OymeT ormEparhbcs, a TpaH—
sucrop Y9-MCI-4 s3ammpaThCd, yMeHBIas 3alMpaHMe TpaHsucropa Y9-TI3,
Maseiilee W3MeHeHWe HANPAREHMA HA KOJUIEKTODe TpaH3HcTOopa Y9-MCI-I
O6yneT BH3HBATH OTIMpaHAE TpaHsucropa Y9-TI3, UTO DPABHOCWIBHO Houede
HMIyJBCa 3alycKa Ha dasy TpaHsmcTopa Y9-TII m BHmepacCMOTpEHHOMY
NPUHLMIY T'EHEPUPOBAHMUA Das3BEPTKH,

PasHmia OymeT TOJBKO B TOM, UTO KaK TONBKO B pe3yJabTaTe paspaua
KOHTeHcaTopa GJIOKHMPOBKE TpHTTED lMATTa BepHETCS B HCXONHOE COCTOSHME
7 Ha Gasy TpaHsmcTopa YO-MCI-I BosmeiicTByeT sanmpamupit mnepenan Hampd-
XeHHA C KOJUIeKTOpa TpaHsmcropa Y9-T27, mepenan HampAXeHHsS B KOJIEKTO-
pe Tpaasucropa Y9-MCI-I, B Komaexropax rpaszmcrTopoB ¥O-TII m Y9-TI3
BH30BeT (ODMEpOBAHHE HOBOTO MMIYJInCa IJIA 3alycKa pasBepTKH. Cxema
BXOIHT B aBTOKOJeGaresbHHit pexmM padoTH. OmHAKXO, €CJH HPH BHKINYEHHOM
aBTOKOJIeGaTeJBbHOM DeXMME IOFAeTCA 3amycKammmi CUTHaI ¥ IHox Y9-8
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fopMupyeT MMIYJIBC 3alyCKa, NPOMCXOLET GJOKEDOBAHEE aBTOKOJEGATENLHOTO
PeEEMA ¥ CXEMA HAUMHAET pacoTaTh B EIYIEM DERAME .

Ivyec samycka ¢ amoma Y9-JI8 mocrymaeT Ha Gasy TPaH3MCTOPOB
Y9-TII m Y9-MC2-I. Ha xosmrexrope Tpaszmcropa Y9-MC2-I mosmiseTcs mo-
JIOXATeJIBHNR Tepenan, BosmeicTByoumii Ha Gasy TPaHBMCTOpA MOHOBHGDATODA
YO-MC2-3, koTopHil, W3MEHAA CBOE COCTOSHME, NONAET OTpYIATENBHHIL nepe-
nan Ha Oasy TpaHsmeropa Y9-MCI-3, sammpas ero. TpadsmcTop Y9-MCI—4
QopmupyeT OTPHIATEJBHHE mepemaN, KOTOPHM 3ampeTcs TPaHsHCTOp YO-TL3.
Nocrynepumit Ha G6asy Tpansmcropa YY-TII mMmynbC Salfycka BH3OBET Ha €TI0
KOJLUTEKTODE U Ha KOJUIEKTOpe TpaHsmeTopa Y9-TL3 muidepeHlMatbaHil MMIyJIsC
I 3aIlyCKa TeHepaTopa pasBepPTKH.

OnHako GIOKEDOBAHHME aBTOKOJNECATENBHOTO DeXyMa BO3MOKHO TONBKO B
TOM CJy4ae, €CJM 3aNyCKalmil CHIHAN yCIeBaeT 3a EpeMd NONTOTOBKY,
ONpEXeNA8MOe BHODaHHOH IIMTENBHOCTBE PA3EEPTKH, NEpPeBECTH B BHCOKO-
BOJBTHOE COCTOAHME 00a TYHHEJBHHX IMONA, MHAYe DexuM TeHepaTopa pas—
BEDTKHE OCTAETCH aBTOKOJIEGATENBHHM.

Ecoz wacrora samyckawmero cursasia dossme 5 I, TO MOHOBUOpaTOp
He yomeBaeT BOSBPAIATRCA B MCXOMHOE COCTOAHME M DeXMM PadOTH TeHepa-
TOpa pasBEePTKA OymeT XLYUHM. Ecui wacrora 3amycKammeTro CUTHAJNA MeHble

5 I'l, TO MOHOBUGpPATOD yCHEET BEPHYTHCA B UCXOLHOE COCTOAHUE IO pK-
¥oma CJENyomero 3allyCKaolero HMIOYJbCa, 8 3HEYUT CO3LADTCH YCJIOBHA
IVi BO3HUKHOBEHWSA aBTOKONECATENBHOT'O pexmMa, Kak TONBKO 38KOHUUTCH
Bpemsa OJIOKMPOBKH, HACTYIAT ABTOKOJNEGaTEJbHHI PeXuM padoTy TeHepaTopa
Pa3BepTKA,

9TOT mpouecc NoBTOpseTcH. C IPUXOINOM KAXNOTO cuTHanma cxema Oy-
IeT 3aIlycKaThcA, a CHycTa mpyMepHo 200 Mc OyImeT HacTyHaTh aBTOKojeda-
TeJBHHE pPeXMM IO IpEXOoXa CIeLyvllero 3allyCKanliero CHTHaIA.

4.,5.5. lpr BRINYeHHM ONHOKPATHOTO DEXNMA HAIpsKEHHE Ha 3MUTTEpe
rTpansucTopa YO-MC3-2 cradoBmrcs nopamka IS5 B. llmonm ¥9-I35 oTKpHBaeT-
cd, nuon Y9-JI39 saKpuBaeTCs, M TAKMM 06pa3oM HCKINYAETCA BO3MOXKHOCTL
rprrrepa lIMATTA BEDHYTHCA B HCXOIHOE COCTOfHHME Onaromaps BO3IeiCTBimo
paspsranmerocsa KoHIeHcaTopa GIOKEPOBKM. B COOTBETCTBIN C IIOJIOKEHMEM
rpurrepa lmarra TpaH3ucTop YO-MCI-I HaxommTcs B 3alepTOM COCTOSHUM,
T.e., IAOOH Y9-II8 u Y9-I9 HaXomgTCA B HE3KOBOJNBTHOM COCTOSHMM M He
MOTYT OHTH IepeBeXeHH B BHCOKOBOJIbTHOE (e3 BO3IEeHCTBUA TOKA IOINT'OTOR-
KM, TOCTYNAKMEro 4epes TpaH3ucTop YO-MCI-I.

Ilpr oToM TpaH3mcTop Y9-TY Takke 3amepr u Jawmna J2 He ropur. Ilpy —
Ha®aTHE KHOHKE I'0TOB NOJIOXKETENBHHI MMIYJBC NOCTYOAaeT Ha Gasy TpaH-
3ucTopa Y9-MC3-I, a Ha sMmrrepe TpaHzucTopa YO-TIY NOABIAETCS OTpMA-
TeJbHHE IIepeXomHOit Iporecc, KOTOpHil IOCTYNaeT Ha SMUTTED TPaHIMCTOpa
¥9-MC3-2. 3droT mepernan HampsaKeHHs 3ammpaer Imon Y9-I35, u Tpmrrep
liMrTTa HEepeXOmMT B MCXOIHOEe cocTosHue. TpaHsmcTop Y9-ilCI-I oTKpHBaeT-
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cd, HoIaBasd TOK NONT'OTOBKM B Iuomt ¥9-I8 m YY-I9. OmHOBpEMEHHO TpaH-
sgcTop Y9-T9 oTKpHBaeTcsA X 3aropaerca Jamma J2, CHTHANIH3HPYS O T'O-
TOBHOCTHM CXEMH IPOT'eHEepHPOBATH OIMH NWIOOCpPA3HHil MMITYJABC. Jamma JI2
TODAT B Te4YeHHE BPEMEHM NOIT'OTOBKE M (ODMHPOBAHHEA IWIOOGCPA3HOT'O Hal-
psxenma. OHa moracHeT, KOTI2 T'€HEpaTOD Pas3BePTKE BaIyCTHTCHA BHEMHEM
WIX BHYTPeHHUM MMITYJIECOM 3allycKa H olpckmHeT Tpurrep Imwrra. Ilpm
9TOM TpaH3mcTop YO-TY ToRe 3aKpoeTcH, Ha COmpoTMRIEHHme Y9-R43 ymamer
MeHbllee HamlpsaxeHMe, TaK KAk TpaHsmcrop J9-TY He OyIeT yxe WyHTHPOBATH
conporuBieHre Y9-R45 m yamma JI2 moracHer.

Jamma JIZ meitcTByeT BO BCEX pexuMaX padoTH I'eHepaTopa pas3BepTKH,
HO OCHOBHOE 6e Ha3HayeHWe HHEWMIMPOBATH TOTOBHOCTH K 3aIlyCKY CXEMH
TeHepaTopa pasBePTKA B ONHOKDATHONM DEXHME .

4.6. YCWINTENs I'OPHSOHTAIBHOIO OTKJOHEHLS

4.6.1. CTPYKTYpHAA CXEM2 YOWIMTENA I'OPH30HTATBHOTO OTKIOHEHWS
IOpencTaBiIeHa Ha pHc. 9.

IImrooGpasHoe HAUpsKEeAEe Ha BXOX YCWIATEJI T'OPH3OHTAJBHOTO OTK—
JIOHeHMsl mocTynaeT mpaAMo (mepeximodaress PACTSEKA B momomesmm "xI0")
win gepes Heaurens 1:I0 (mepermodaress PACTAYKA B mosomenmm OTKI.).
Ocaadnenme BXOZIHOTO mEIOOGpasHOTO HanpaxeHma B I0 pas COOTBETCTBYET
TIOJIYYEeHAD HOMMHATBHHX KOBSHFMIIMEHTOB PA3BEDTKE, YKABAHHHX Ha II€pEeKID-
garene BPEMf/cm., B nosmozenmn "xI0" mepexmwyares PACTSRKA Bxomuoit
nwroodpasHuit curHan ammwmmTyno#k 250 MB orpanMuMBaeTCA Ha ypOBHE
I00 B, a xpyrmsHa yBesuumBaercsa B I0 pas.

C menwuress MAIOOCpasHOe HANpAXEHEE NOCTYHAeT Ha BXOX IudbepeH-
LZANTBbHOTO YOWIATENA ¥ Najee — HA (a3omHBEpCHHit KacKax, B KOTODOM
HeCHMMETDHYHHI cHTHaN mpeolpasyeTcs B HapajasHuli. B aToM Kackaie ¢
nomouslo peryamposxu KOPP. oGecnedwBaeTca moXCTpOika Kosfdumizenra
ycwreHAd KackKalla, a TeM CaMHM M KOSPPUIMEHTOB pas3BePTHE NP 3KCILIya-
TalluH .

Jlaee CHTHaN NMOCTyIaeT Ha YCHIMTENb-OTDAHMIETENH, KOTODHE orpa-
HIYMBaeT IWIOOOpa3HOe HANpAXEHME IDK CMeNleHEW B KpailHem IOJOBEHAM
¥ OpU DACTAXKE .

IIpn Haxarmn xomm IIOVCK JIVUA, pacmosnomeHHON B LpemOKOHETHOM
Kacrage, JIMHAA pa3BepTKR BBOLUTCA B IpeleJin padouell JacTé 3KpaHa.

BuxonHo#t xackaI ofecumeduBaeT YCWIeHme MILTOOCPA3HOIO HAIpPSEeHEA
IO BEJIMUMH, HEeOOXOMMMHX IJIA BO3CYKIEHHS T'ODPH3OHTANBHO OTKIOHOUMX
wractin JIT.

4.6.2. [puHusmmanbHas CXeMa YCWIITeJii I'OPASOHTAJTBHOTO OTKIOHE-—
HUS padoTaeT chexyoummm odpason (mpiior:Hie 5, JmeT 8).

[Iwoo0pasHoe Hampaxmenie [OCT;naeT Ha BXON JMGYeEDEHIATBHOTO Kac-



Rejia uepes mepermwaarerss YII-BI (PACTARKA) . B mosmoxedmm "xIO" sToro
mepexmouaTeds NmIoodpa3Hoe HanpAXeHAe HOCTYDAET IpAMO Ha ImfepeHmm-—
aspHult ycwmmTess, coGpaHAnit Ha Tpadsmcropax YII-MCI-I, YII-MCI-2,
YII-T2 m YII-T3. B monoxenmm OTKI. mepexmmuarens YII-BI Bxoxuoft cmr-
HanM mocTymaeT vepe3 Iexmress 1:I0, codpanuuit Ha pesmcropax YII-RI -
YII-R5. B aToM X6 KackaXe OCYWEeCTRIAETCA CMeMeHHe JYy4a IO T'OpH30HTa~
J¥ A3MEHeHEEM HaUpAxeHHS Ha 6as3e TpansmcTopa YII-MCI-I ¢ momompm oo~
TeAEOMETPOB R43~I m R43-2.

I ycrpaHeHHS TeMIEpATYpHOro Ipeilfa ypoBHA BHXOINHOTO HANDAXEHES
InppepeHmuarsHuft KacKaX ycuaATeNd BHNOJHeH Ha MmEpocxeme YII-MCI,

npexcrabiapmel coGofl TpPaH3MCTOPHYD GOOPKY, TPaHSHCTOPH KoTopol mMemT
NOYTK HNEATHYHHE XApaKTepUCTUKU.

TNorenmumomeTp YII-R22 cuymmr IJIfi YCTAHOBKM B KOHTDONBHOE TOUKE
Kr-I Takoro noTeHn®aina, IpHM KOTOPOM SJeKTDOHHH{ Jyd, BHBeNeHHHE B
nedTp orpaHa AT pyuroft "<——>", He cMemaxcsa GH OpE M3MeHEHME HOJIO-—
XeHEd Tepermoyarens PACTHEKA.

Ja30MEBePCHHE KACKAX BHOOJHEH Ha Tpadsmcropax YII-TS5, YII-T6 mo
CcXeMe YCHIWTENS ¢ OCHEM SMETTEDOM. B sMETTepHOHt memM Kackula HaXONHT-
ca peryamposka KOPP. (YII-R32), oGecneumpammps NOKCTPOAKY Koodbmmmed-
Ta JCHNERES YCHIMTEJS. SfeCh Xe OCYmMECTRIACTCA UACTAYHOE OTPaAHMIeHHE
aMIUIATYIH NWIOOCPasSHOTO HaNpAXeHHS OpH CMEMEAMN ¥ IpHE BRIMIeHHOR pac-
TAXKE o

HoxyrnpopoRHEKROBRE CTACKIATPORH YII-II - YII-Ji4 TOHMEANT HOTEHIE-
an suxora (PasomHBepcHOTO Kackaja Ha I5 B, He ocuadids CHRIHaJN IANOOG-
passoft fopmu. Jis BHpABRHWBAHEA HOTEHIMAJNOB B OCOEX ILTI€YAX YCHIATENA
OpefHasHaved moreHmEomerp YII-R38.

Kacran ycmiImrela-OrpaHAMETeJA BHIOJNHEH HA TPAHSECTOpPaX
YII-T7 = YII-T8. Kackax orpaHMqmBaeT NMENOOCPA3HOE HANDAREHHE IPH CMe-—
meHEE Jyda B KpaftAMe NOJOXEHHA B NP DACTAXKKE.

JMETTEpEHE MOBTODHTENH BHIOMHEHH Ha TpaAsmcropax YII-T9, YII-
TIO.

llpemoxoHeqHHn#t KAcKaX BHIIONHEH Ha TpaHsmcropax YII-TII m YII-TIZ2,
BRIDYEHHHX 1O CXeMe ¢ oOmuM SMETTEDOM. B 2TOM KacKalle pacmoJOXeHa
xAomka I[IOHCK JIYYA, mpE HoXaTHE KOTOPOH SMATTEDHHE HENH 10T I0YADTCH
K MCTOYHHKY NHTaHHEA 4Yepe3 IOUOJHETENBHONS ZONPOTHRAEHHE 15 KOM
(YJII-R53). Ipm 5TOM TOK yepes TPAH3HCTODH YMEHBHRETCH, OHE BaKDHBA-
oTca. OMHOBPEMEHHO SAKDHBAXTCA TPAHSHCTODH OKOHEYHOT'O KacKama. lo-
TeHIMAJ Ha BHXONE CXeMH CTAHOBHPCA ONMHAKOBHM, M JYY BHBOZNTCH B
NEKTp 2KpaHa. :

B smwrrrepHOft memE KacKama HAXONATCA DETYJMDOBEM JuHAeHRHOCTH MH-
Joo6pasHoro HampsaxeHrsa (momcrpoeunnfi RoHmeHcarop YII-C22 m pesmcTOop
YII-R66), RoMMyTEpyeMHe ¢ OOMOmBD pexe YII-PI.
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BuxomHo#t Kackal BHIOOJHEH IO CXeMe OIePalfOHHOTO YCWIMTEJNS Ha
Tuak3ucTopax YII-TL6, YII-TI7, VII-T2I-YII-TZ24 ¢ BGHOMOTATEJbHHMA
KackanaMm (SMUTTEDHHE NOBTODHTENM Ha MuKpocXeMe YII-MCZ2 i Tpansmcro-
pax YII-TII m YII-TI2).

OMITTEpHHE HOBTODHTENH Ha TpaHamcropax YII-TI6 m YII-TI7 odecne-
9YMB20T DEREM OO IIOCTOAHHOMY TOKY TPaHZMCTODAM OIEPailMOHHOTO YCHINTE-—
s YII-T2I u YII-T24, a Takke pasmelsoT HX 6asOBHE @EOM OT IIPEeIOKO—
HEHOTO YCHIHTEJS.

IMITTEpHHE MOBTCPUTENM Ha TPAH3HCTOpAX MEKpocXeMH YII-MC2-I
 YII-MC2-2 cryzar LIa pasieneHns leneit 6as TpansmcTopoB YII-T22 n

YII-T23 or memm IpeNOXOHEYHOTO YCHIMTENS.

OMETTEpHHE DOBTODHTENH Ha Tpansgcropax YII-MC2-3 m YII-MC2-4
00eCcIeBANT NOCTOAHCTBO peXMMA IIPeNOKOHEUHOTO KACKala IPH M3MepeHUM
TOKa B Ienm odpaTHo#t CBA3H ONEDAIMOHHOI'O YCUINTEJd.

Harpyskoft OKOHEYHOTO YCIIMTENA CIYEHT TPaH3HCTOD NPOTHBOIOJIOR—
Holt mpOBOTEMOCTH.

llems oCpaTHO# CBA3SH OIEPAIMOHHOT'O YJCHINTEJNS COCTOAT M3 CONpO-
rrriedndt YII-R89, YII-RY6 ® KoHmeHcaropos YII-C36 m YII-C38 mra mwie-
4Ya ¢ CHTHAJOM OTDHIATENBHOX mousipHOCTE, compoTmBienmi YII-R88,
YII-R95 m xoxmeHcaropoB Y1I-C35, YII-C37 mis mwreda ¢ CHTHAIOM IIOJNO-
IWTeNBLHOR moxApHOCTH. IloXCTpOeuHHE KOoHmeRcaropn YII-C35 u YII-C36
CIyXaT IS peryJEPOBKHA JMHEHHOCTE Ha GOMBIEX CKOpPOCTAX HIIO00pa3HOTO
Hanpamenma (2 ® 5 He/cM) . JuHeRHOCT: B KOHLIE pasBePTKN HTHX IHANA30-
HOB DeTYJHpyeTCS HONCTPOEYHHM KOHZeHcaTopoM YII-C42, a Tar®e NEIED
YII-R87, JII-C3I, JYII-C34.

B oneparmoHHOM yCHINTENE HCIONb3YRTCA TPAH3HCTOPH C IPOTHBOLO-
Joxso#t mporommmocTsb TEma 2T602B (n-p-n mpoBoxmMocTs), 2T9I4 (p-n-p
TOPOBOLEMOCTE) . IloceToBaTENBHOE COelnHEeRHme TpaH3mcTopoB (YII-T22 o
YII-T25, YII-T23 m YII-T26) yBeJMdUMBAaET CyMMapHOe NOMYCTHMOE HANpA-
XeHWE KOJLIEKTOD—3MUTTED.

Ha MemNeHHHX pa3BepTRAX ONEPAIMOHHHE yCRIMTEN: padoTaeT Kak
OCHUHHY YCHIMTENH ¢ S8KTEBHO! HArpysKof B xosurexTopHo# meme. Ipm
GONBIAX CKOPOCTAX pA3BEPTOE BeJMYMHA BXOIHHX CHTHAIOB, HOCTYNADMEX
qepe3 YII-C33 m YII-C32 Ha dasu YII-T22 m YII-T23., yBeaMauBaeTCH.
TpanzmcTop YII-T24 OTRpHBAETCA COJNBINE, CO3NABAA MAJOE CONPOTHBIEHEE
Ins paspama eMmrocreft KowrexropHO# memE (COGCTBEHHNE €MKOCTH M eMKOC-
TE mracrEd AT), Tpansmerop JII-T22 orxpHBaercs cminHee, OCeCIeYMBAS
HE3KOOMHHE MCTOYHHK TOKA LA 3apAfia eMrocTelt mwiactmr. Bo Bpema odpaT-
HOTO XOfia Jyda PasBePTKE NpPOIECCH MPOXOMAT HAOGOpOT: TPAH3HCTODH
YII-T2I m YII-T25 oTKpHBamTCA CHIbHES, & TOK Yepes TpaH3ECTOPH YII-
T22 w JII-T24 yMmeHBmRETCH.
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4.7. KanumGparop

KasmmGpaTop ofecreuymBaeT NOJYJeHME Ha BHXOLE KANHOPOBAHHOTO IIO
AMIUIATYIIE ¥ 4acToTe (IepHONy) HaupAxeHHda, wMewmero dopmy "measzpa'”.

Kpapuesuil refeparTop KasmépaTopa codpaH Ha TpaHsucTopax YIZ-
MCI-I m YI[2-1CI-2 u padoraer Ha uwactore LOO xTn (mpanoxeHme 5,
auer 9).

CHTHaJl ¢ KOJUIEKTOpa TpaH3HucTopa ¥1<-MCI-I mozaeTcsa Ha YCHIMTEJD
(rpansucrop YI2-MCI-3). YcmreHAHit cnTHas IOCTyHaeT Ha CTAGWIATPOH
YI2-I2, xoropuit padoTaeT B MMIYJIBCHOM DeXEME ® Najiee Ha SMATTepHHi
nopropuress (Tpadsmcrop Y1Z2-MCI-4). Humxmlt ypoBeHp CHTHaJNA Ha K>ILIEK-
Tope TpaHsEcTopa YIZ-MCI-3 mMeeT OTpHUATENBHHEA HNOTERIOUWAN ¥ 3aKPHBAGT
rtpadsucTop YIZ-MCI-4. opMupyeTcsa HYJeBOR ypoBeHb BHXOMHOT'O CHTHAJA
Ha BHXONE CXeMH. BepxHmit ypOBeHb CUTHANA ONpENQJAeTCA HaNpAXeHHEM
CTACWIN3aIMA CcTadWmTpoHa YIZ-N2.

Ha Buxon curHanX cHuMaeTcsa ¢ JeJjmtesa YI2-RII - YI2-RI3, roTopu#
OIIHOBPEMEHHO ABJAETCS HATPY3KONl SMUTTEPHOTO NOBTOPUTENA. AMIUMTYIA
CHr'HaJla yCTaHaBJMBAETCS NOTeHUMoMeTpoM YIZ-RII,

4.8. TeHepaTOp MMIYIHCOB

4.8.1. CrpyKTypHas cXema reHepaTopa IpeNCTaRIeHa HA puc. IO.

TeHepaTop COCTOHMT H3:

—- 3g7apmero réHepa'ropa, BHPAGaTHBARMETO MMIYJIBCH IPAMOYTONBHOM
QR Divud 5

- CcXeMy (QODMADOBAHMA MMIYJIBCA 3aIycKa, NpeIHASHAUEHHOH IIg 3a-
TyCKa I'eHepaTopa Ha TYHHEJHHOM IHOXE ;

- CXeMH QOPMUDOBAHEA MMIyJIbca cOpOCa, NpelHABHAYEHHOH IIF BOZB~
pameHiud TeHepaTopa Ha TYHHENHHOM IHEOXE B HMCXONHOE COCTOSHHE ;

— TeHepaTopa Ha TYHHEJBHOM IVONE€, NpelHa3HAYEHHOTO WLIA HOrvrpc -
BAaHEA MMIYJIbCA C BpeMeHEM HapacraHms He Goneée 0,5 He;

= YCRINTEJA HMIYJBCOB CHHXDOHMSAIMM, BHIADMETO MMIYJIBC CHHXDOHA-
Samuy I 3aIycKa BHEMHEX yCTpoieTs.

4.8.2. OGamaoumi TeHepaTOp BHIOJHEH Ha MEKpocxeme YI6-MCI {upm-
JToxeHne S5, ymer II). OH BHEAeT MMIYIHCH opsmMoyroasHo#t gopMu, uacToTa
CJIENOBAHAA KOTOPHX ONpENEJIAETCA E€MKOCTHD KOHIeRcaTopoB YIG-CI u
YI6~C2. C BuXoza TreHepaTopa MIYJILOH OTPHLATENBbHO) TOJMAPHOCTHE gepe3
SMATTEPHHH NOBTODHTENH Ha TpaHsmcTope YIS-T2 HNOCTYNANT Ha cXeMy dopmu—

POBaHHa MMIOyJbCa 3aIlyCKA X Ha cXeMy QOpPMUDOBAHEA HMIyJIBCA cépoca.
. Cxema gopmmpoBanms mamyisca SalyCcKa BHIOJHEHA Ha TPAH3HCTOPAX
JI6-T3 - YI6~T6. B MCXONHOM COCTOSHMK TPar3HCTOP YI6-T3 OTKPHT ¥ Ha-
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XOIUTCA B COCTOSHMH, GJIH3KOM K HACHUEHMD. BesTdMHa KOJUIEKTODHOTO TO-
Ka TOLIepRUBAETCA JOCTOAHIOR ¢ IOMOmBI MCTOUHMKA TOKA HA TPaH3WCTODE
YI16-T4. Iis nOBHmMERHA eTO CTACWIHHOCTH HCIOJb3YETCH TEMIeDaTypHas
KOMIIeHcanmsa ¢ Iomompl muoma YI6-I4. IlomcTpoitka TOKA OCyLieCTBIETCS
noredImomeTpoM YI6-R9,

C TpHXOIOM OTDMIATENBHHX MMIYJBCOB C 3aIaluero TeHepaTopa TpaH-
3pcrop YI6-T3 3arpHBaeTCSA ¥ Ha4MHAeTCA 3apAl INOCTOAHHHM TOKOM EMKOC-
T YI6-C7. HanpsreHme 3apsama KOHIeHcaTopa JuHeltHo. M3-3a Hammumsa com-—
poruriedns YI6-RIS HampsweHwme mMeeT HadasbHHII CKAaYOK, KOTOPHH depes
Iuon YI6-J2 mocrynaeT Ha YCWIMTENH MMITYJIBCOB CHHXPOHMBAIMA B YCHIA-
Baercd. Tak Kax TpansmcTop YI6-T6 3aKpHT M OTKPHBAETCS TOJBKO TOrZA,
KOTHa HampsageHme Ha KoHumeHcartope YI6-C7 Bo3pacraer IO BeJWIMHH, HeoO-
XOmMMOfi IS €r0 OTKDHBAHHEA, HMIYJIHC CEHXDOHF3AIMH ONEPEeRAET OCHOBHOM
MMIYJIBC TeHepaTopa. BesMdmHa 3aleDEKA MEXLY MMIYJBCAMA HM3MeHAeTCH C
oMompl noreHumomerpa YI6-R28.

Korma rpansmcTop YI6-T6 OTKpHBAETCH, CHTHAN NOCTYUAET Ha INUONHHIA
orpadmumTens YI6-I5. Ipoccers ¥YI6-Jip2 & comporzBieHEe YI6-R26 KOppek-
THpyT GOPMY 3aIycKAnmero CHTHAJA.

B ncxomHoM cocrosHmM padovasd TOUKa TYHHeJBHOTO Iuwona JIE Haxo-
INTCS HA HM3KOBOJBTHO!I BETBE BOJIBTAMIIEDHOJ XapaKTEDHCTHKE. g R4MHA
€ro TOKa OJHM3Ka K IMMKOBOMY TOKY IHONA M DPETYJNEDYETCA HOTEHIFNMETDOM
Y16-RI3. C mpmxomom MMIYJBCA CO CXEMH 3alycKa IMoL Ilepe<rtdAeTsH Ha
BHCOKOBOJIFTHYD BeTBB BOJBTaMIepHO# xapakTepucTmkr. Bpema HapacraHms
BHXOIHOTO HMIIyJbCa T'eHepaTropa OImpeNeJAeTCHs BpeMeHeM IepeKINYeHAA TYH-
HEeJBHOTO Inofa. BeplHa BHXONHOT'O MMIyJhCa OIpexeJsercsa ¢opMmoil 3amyc-
RapueTo MMIyThca.

Ina Bo3BpameHMs padodue# TOYKKM B MCXOLHOE COCTOSIHME MCIOJB3YETCH
cxema cdpoca, cocrosamas 3 Iufdepenmupynoumell nenouxm YI6-R8, YI6-C5,
orpanuguBanmero nwoxa YI6-JI3 m ycmiuMTeN A mMIyJabca cépoca Ha TpaH3MC-
rope ¥YI6-T5.

/vty isCH 3g7amiero reHeparopa nuddepeHIMPYIOTCA B IOXANTCA Ha
Inox YI6-II3, KOTOpH{ HpOIyCKAeT TONBKO MMIYJIBCH IIONOXMTENHHOE IOJAD-—
HOCTH, COOTBETCTBYNUME 3aIHeMy (POHTY 3allycKammero mviynsca. OHM OTH-
pHBanRT TpaH3ucTop YI6-TS5, yCMIMBAOTCA, IOCTYNAWT Ha TYHHENBHHH IHOXN
II8 m BO3BpamaloT e€T0 B MCXOIHOE COCTOSHHE.

4.9. HESKOBOJIBTHHE HCTOYHMKM IIMTAHHS
4.9.I. VCTOUHAKE NUTAHAA OoJeclHeurBalT padoTy mpmdopa IpM InTa-

HMM €T0 OT CeTM NePEeMeHHORO TOKa uacTorolt 50 I'm HampskenweM 220 B+I07%,
yacroroit 400 I'm Hampsxenmem 220 B +5% m II5 B +5% mepeKINYeHNeM Yac-



TH BUTKOB IEDPBAIHOX oOMOTKE TpaHcdépmaropa Tpl nepermodarensvu B7 m
B8.

HanmpsxeHns M TOKM, BHIABAEMHE HCTOUHMKOM IMTAHWS, M MX OCHOBHHE
napamMeTpH YKasaHH B Taéx. 3.

Talauma 3
Buxoxnoe Tox Avwiaryna Hampa- | CymmapHas Hecra-
HalpAXeHEE HATpy3KHA, XEHUA ITYJIHCAlMH OEIBHOCTE BHXOLHO-
B MA (or mmea mo mm- TO HaNpAReHHs, %
Ka), MB
+I50 100 30,00 I,5
+35 350 7,00 I,5
+I5 650 3,00 1,5
-I12,6 950 2,52 I,5
-I00 85 20,00 I,5

4,9.2. Bce MCTOYHHMEM CTaCWIM3EPOBAHHOTO HANDSEEHHWA IIOCTPOEHH IO
THIIOBO# cXeMe MONYIPOBOIHMKOBOT'O.KOMIEHCAIMOAHOTO CTadwinsaropa ¢
HIOCJIEHOBATENBHO BRINYEHHHM DETYJHpYDuEM ajiemeHToM (IpmioxeHme 5,
auct I0).

B KavecTBe pPETYIMPYMUETO NIEMEHTA HCIOGIH30BaH cocTaBHO# TpaH-
SHCTOP.

BoameftcTBre Ha peryJEpyDIME 3UIeMEHT OCymeCTRIAETCA depes3 Lelb
orprnaTeNbHoft ofparHofl CBABM, B KOTOPYD BXOIAT YCWIMTENH HOCTOAHHOTO
toxa (YIT), HCTOUHEK ONODHOTO HANDAKEHEA M NEJMTENh O6paTHOR CBASK.

B xavecrre YIIT MCHONB3YETCH ONEPAIMOHHHI YCHINTENH HA MUKDOCXe-—
me IYT40IA, 9ro mO3BOJAET YMEHBIIMTH TEMIIEpPATYDHYD HeCTaCWIBHOCTh K
aMIVIMTYRY MyJbcaly BHXOTHOTO RanpaxeHAd cradmwiygsaTopa.

Iia neranud YT BceX CTAGAIM3ATODPOB HCIOJNB3YRTCA HANpPXeHNA
MuHyc 6,3 ¥ 6,3 B, ROTOpHe CHEMAKTCA CO CTACWIMTPOHOB YI4-II5 B

YI4-NIII 2CIScA. OmopHOe HANpsEeHHe LA MCTOYHNKOB ONHOfl IONAPHOCTH
apngeTca odmm. g merounmkoB I50, 35 m 15 B omopHoe Rampskenme
CHEMAeTGH CO cradmimrpora Y14-I9 Tima I8IST, a A MCTOUHHKOB MEHYC
12,6 m mmuyc I00 B - co cradwrmmrpoHa YI4-l6.

4.9.3. Ina paspana emxocre#t QWIbTPOB BHUpAMATENER CIyEaT pe3uc-
Top YI3-RI - YI3-R3, R47, R48, R50.

4,9.4. lna ymespmenns Kosfbmmenra ycmrenma YT Ha Gamee BHCO-

Kojt wacroTe, 4EM UACTOTA HANpAXeHMA OYJbCAIWMM, NPHMEHEHH KOppEKTHPY-
pire RC-nemouxrm:
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YI4-R3 - YI4-CZ ¥ Y14-R9 - ¥I4-C5 - B mcrounmre IS0 B,

YI4-RI2 - YI4-C7 m YI4-RI8 - YI4-CIO - B mcrounmke 35 B,

YI4-R23 - Y14-CI2 n YI4-RR9 - VI14-CI5 - B merounuxe IS B,

YI4-R34 - YI4-CI7 u YI4-R38 - YI4-CI9 ~ B mCTOYHIKE MMHYC
12,6 B,

YI4-R42 - YI4-C2I m YI4-R47 - YI4-C23 - B MCTOYHMKE MUHYC
100 B.

4.9.5. Pvxoctr YI4-CI, ¥I4-C3, CI5 (B mcrounmke L50 B),

YI4-C6, YI4-C8, YI5-CI, YI5-C2 (B mcrousmke 35 B),

YI14-CII, YI4-CI3, YI5-C3, YI4-C4 (B mcrounmke 15 B),

YI4-CI6, ¥I4-CI8; ¥15-C5, YI5-C6 (B mcrousmke mmayc 12,6 B),

¥I4-C20, ¥I4-C22, YI5-C7, YI5-C8 (B meroudwke munyc 100 B) ciay-
¥aT IJIA NOBHIEHMA yCTORUMBOCTH DAGOTH CTACWIN3aTODPOB.

4.9.6. Imomu YI4-II - YI4-l4, Y14-17, Y14-18, YI4-I12 - YI4-AIS
saupmapT Bxon YIT OT meperpy3ok IpH MepeXOIHHX IIpoIeccax.

4,9.7. 3auMTy IO TOKYy peryJMpymmix TpaHsmcTopoB T7-T10, TI2-TT4
TIpr KOPOTKOM 38MHKAHEY HE BHXOLE CTACHMIM38TOPOB OGECNEUYMBAKNT GHCTDPO-
IelicTeynmge mpenoxpasuren BII-I YI4-lpl - YI4-lp5, a s3aumTy 0
HaOpsaxeHWo - cradwmTpoHs OI, I6, III, 3amara TparcdopmaTopa IpH
KODOTKOM 3aMHKE8HME Ha OOCMOTKe OGecIevYMBaeTCs NpemoxpaHuTesnem IIpl
runa BlI-I Ha 3 A Opu HampsreHmu cetn 115 B ¥ Ha 2 A TpM HaopAReHAR
cet 220 B,

4.9.8, Hanmpsaxesne Ha BXOX cradwmsaTopa MCToYHMKa 150 B mocTy-
naeT ¢ BumpsmuTena (YI3-II - YI3-Ji4) ® criexmsawmero dmneTpa CI3, CI4

Perynupyommit ajieMeHT BHIOJHEH Ha TpaHsmcropax YI4-TL - YI4-T3
u T7.

Pesmcrop R46 orpaHwumBaeT TOK Uepe3 peryaupylomit TpaH3MCTOD
T7 npm BKINUEHMM HAIUDAKEHWS CeTH ¥ IPE KODOTKOM 3aMHKAHMM Ha BXOIE
cradwmsaropa.

YcTaHOBKA BHXONHOTO HaIpPSEEeHHS NPOMBBOIMATCHA C IOMOWBD IOTEHIMO-
merpa YI4-R6.

4.9.9. BromHOe HampsKeHWe Ha CTACWIM3ATOD MCTOUHWKA 35 B CHE-
vaercs ¢ BHIpAMuTeNt YI3-I5 - YI3-I8 u criamesavmero gmrerpa CI6,
CIv.

- Perymmpyoumii siemeHT BHIONHeH Ha TpaHsucTopax YI4-T4, YI4-T5
z T8.

YcTaHOBKA BHXOIHOTO HANpsTEeHMA IPOMSBONUTCA C IIOMOER DE3UCTO-
pa YI4-RI5.

4.9.10. Hampsmenme Ha BXOXN cradwmsaropa HCTOuHmKA IS5 B mocry-
laeT C BHIDAMATENA Ha nmomax J2-I5 M CriaxuBANMETO gureTpa CI9.

Perynupyoumit aneMenT BHIONHEH Ha TpaHsucTopax YI4-T6, YI4-T7 n
TS,
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YcoraHoBKa BHXOMHOTO HANPSAXEHMS NPOMIBONUTCA C IOMOUBK DE3UCTO-
pa YI4-Rz6.

4.9.II. BXonHoe HampsKeHMe Ha CTACWIN3ATOD MACTOYHEKA MMHYC
12,6 B cHmMaeTcA ¢ BHIDAMATENA Ha Iuonax I/-1I0 7 cryiaxuBaplero
dmwisTpa C22, CZ3.

Peryampyouydi SJIEMEHT BHIOJIHEH Ha TpaH3ucropax Y14-T8, TIO.

YcoTaHOBKA BHXOIHOTO HANpPSEEHWA MPOM3BONMTCA C INOMOLBD De3KcTOpa
YI4-R36.

4.9.12. BxomHoe HampskeHme Ha CTACWIM3ATOD MCTOYHEKA MUHYC 100 B
cHEMaeTCH ¢ BHnpaMurens YI3-I9 - YI3-NI2 u criaxupavmero quisrpa Ce4.
Perynupyoumii SIEMEHT BHIOJIHEH Ha TpaH3#CTOpax YI14-T9 = TIZ,

Pesncrop R49 orpaHMuMBaET TOK 4epes peTyaupyouprh Tpansmcrop TIZ
IpY BKINYEHAM HANDAKEHUS CETH U IIPX KODOTKOM 3aMHKAHUH H& BHXONE cra-
émwnmsaropa.

YCTaHOBKA BHXOLHOTO HANDAKEHMA TIPOM3BOINMTCA C IOMOLBD pE3ACTOpa
YI4-R45.

4.I0. BHCOKOBOJBTHH{I MCTOUHZAK NNTaHHA
¥

4.10.7. BHCOKOBONBTHHI MCTOUHEK HATAHMA BHIAET CTACHIM3MPOBAHHHE
peTYNMPYEMHE HANDAREHHS JULA IHTEHUT KaToiA ( UK), MOLYJIMpYmIIE I'0
anexTpona ( U,) ¥ NOCAEYCKOPADUETO dJEKTPONA ( Uhy) T ocuwutorpa-
da.

CTDPYKTYpH4sl CXeMa BHCOKOBOJBTHOTO, KCTOUHMKA NUTAHEA NpefCTaBIeHa
Ha puc. II.

BHCOKOBOJIBTHHI MCTOUHEK COCTOHT W3 CJEXYWUIX OCHOBHHX Y 3JIOB:

- HU3KOBOJBTHOTO CTACWIN3aTODa;

-~ Ipeolpa30BaTeJis HAIIPEEHNAA;

- BHCOKOBOJBTHHX BHNpAMUTeNeH.

Hu3KOBONBTHHE cTACWIM3ATOD OGeCHeUYnBAET CTACAIN3ALMO BCEX BH-
XOIHHX HANpAKeHMHA OT H3MEHEHMA BXOTHOTO HAIpAXeHUs ( Unx) IpH M3Me-
HEHWN HATPY3KM BHIDAMMTEJA KATOIA H PeTYJWNPOBKY BHXOIHHX HanpsxeHuft
npeodpa3oBarens. OH BHIOJHEH IO CXEME KOMIEHCALMOHHOTO CTaCWIA3aTOpa
¥ COCTOMT B3 YCIINTENs Hanpsxesus odpaTHoil cmasm (YOC) M peryampyn-
mero suemenra (P3).

IlpeoGpasoBareab HanpsameHusa OCYymMeCTRIAET Npeodpa3oBaHMe INOCTOAH-
HOTO CTaCWIM3MPOBAHHOTO HanpAXeHHd BeawguHo#d 20+2 B B mepemefsoe
HanpsxeH®e ¢ Macroroi I6+I kIu.

BHCOKOBOJILTHHE BHIIDAMMTEJIN HAUDSIREEMA CIYXAT IJIA BHIPAMIEHMA ¥

YMHOREHUA HamnpskeHudt, CHAMAEMHX CO BTOPMYHHX OCMOTOX, TpaHcopMaTo-
pom YI7-TpI.
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C BHXOIA BHCOKOBOJBTHOT'O BHIIDAMATEJI NATAHUA KATONA CHMMAETCS

HanpskeHme O6paTHO#l CBASM M 4Yepe3 BHCOKOBOJBTHHY IeJNTENs NOLAeTCH
Ha BXOX YCHIMTENS OOpATHOH# CBASH HMBKOBOJBLTHOTO CTAGWIN3ATOpA.
llpr OTHIOHEHNN BHXORHOTO HANpAKeHWs BHUDAMUTENR Karoia U, or

HOMHEHAJIBHOTO 3HAYEHMA W3MEHMTCA HaIpareHHe OCparHO# cRA3M Uoc

Ha Bxome YOC. ViameHeHwe Hanpsxedms ycwimpaercsa YOC ¥ mocrymasT
Ha PO, HM3MeHAA er0 BHYTPEHHEE CONPOTHRBIEHUE.

Pas3a yupamImoueTo HAIpsKeHAA TAKOBa, YTO IIPE BO3PACTEHAM BHXOI-
HOTO HaNpAXeHn: U, NajieHue HaNpIReHAA Ha P3 BospacTaeT B 5TO BENET K
JMEHBMEHMD BHXONHOTO HANpsmeHuA. IpE yMeHBNEHMH BHXOXHOTO HAIDAXEHHA
U, DaleHue HaupseHnd Ha PO yMeHBIAETCA M 9TO BeNET K yBeJirdeHMO
BHXOTHOT'O HANDKEHHA.

4.10.2. YOC pHIOJIHEH IO CXeME€ COCTABHOTO TPAH3HCTOpa Ha TpaH3HC—
ropax YI7-¥Y3-T3 m YI7-¥3-T2 (npwroxenwe 5, jmer I2). Iid 3auprTH TpaH-
snpcropa YI7-¥Y3-T3 cuayrmr cradmwimTpoH YI7-Y3-JI2 m mmox YI7-¥3-I3.

Iia maradma YOC mMcmombsyeTcA BcromoraTesbHoe Hampsaxedwe mmayc I00 B
OT CTaCWIM3MPOBAHHOT'O HCTOYHUKA IMTAHEA OocUwuIorpada.

4.10.3. PJ BHIOJHEH IO CcXeMe COCTABHORO TpaH3HCTODa Ha TpaH3nc-
ropax YI7-¥3-TI, TI3 u TI4.

Tpansucropn TI3 m TI4 BuHECEHH 3a IIpeleJH GJOKA Ha panmaTop Ha
3aHeil cTeHKe ocuwuiorpada,

I yBesmdends KOBQHAIMEHTE CTACWIM3ALMM X YMEHBNEHHA TeMiiepa-
TypHoft ¥ BpeMeHHO!l HeCTAaCWIBHOCTH B IeOb OCpaTHO# CBA3E CTACMIE3ATOpa
BKIDYEH ONODPHHI MCTOUHMK HAIpDSAXEHHA NOCTOSHHOTO TOKA HalpAXeHHS
IS0 B.

PerysupoBKa BHXOIHHX HampsxeHdil mpeodpasoBaretsi B 3alaHHHX Hpe-
IeJax OPOM3BOLETCA HYTEM HM3MEHERHA ONODHOT'O HANPAREHHA, CHEMAEMOI'O

¢ IBWKKA norTeHuuomerpa YI7-Y3-R6, BKJWYEHHOTO B LENb NEJHATEN]S Hal-
pamenms YI7-Y3-P6, YI7-Y3-R7, YI7-Y3-R8.

PeryampoEka noTesumomerpa YI7-Y3-R6 BHBeNeHa TOX IUIMLl Ha KDHIKE
3KpaHa OJIOKa.

BXoIHOe HampskeHme cracmwimsaropa ( UBX) muayc 30 B mocrynaeT ¢
HE3KOBOJBTHOTO GJOKA NATaHWA ocuwuiorpada.

4.10.4. lipeoGpasoBaTesp HANPAXKEHES COCTOMT H3 33Jlaliero TreHepa-
TOpa E YCWIMTENA MONHOCTE. Safamupi I'eHepaTop BHIOOJHREH IO JBYXTEKT-
Ho#t cXeme Ha TpaHs@cropax YI7-¥2-T2 u YI7-¥2-TI ¢ HacHIRKHIMMCA TPaHC-—
gopmaropom YI7-¥2-TpI.

O6MoTKE TpaHchopMaTopa pasMemeHH Ha eppETOBOM KoJpue. llnTanme
3aapmero reHeparopa OCYMEeCTRISETCS OT HMSKOBOJBTHOTO MCTOUHHKA M-
PaHma ocmmwrorpada 35 B. Bamawupit renepaTop BHIAET HalpAXeHNE NPAMOY-—
TosbHOR JOPMH CO CKBAXHOCTHE MMIYILCOB ~v 0,5, wacroro#t I6+I kIm.
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YaCcTOTY NOBTOPEHMA MMIIYIHCOB MOKHO DETYJHMPOBATH C HOMONBD NOTEHIMO-
MmeTpa YI7-Y2-R5.

Yewmnres s MOMHOCTHE IpeodpasoBaTelis HANpPAREHUS COCPaH MO cXeMe
¢ o0upMM KOJUIEKTODOM Ha TpaH3mcTope YI7-TI. Harpyskoit ycmimresa ABIA-
eTcA IepBAYHAA OCMOTKAa BHCOKOBOJBTHOTO Tpancopmaropa YI7-TpIl. OG-
MOTKE TpaHcfopmaTopa pasMmemeHH Ha ll~o6pasHom (eppHTOBOM CepIeTHUKE
cegenmeM I2xI5 mM. Karymka TpancfopMaropa CeKLMOHHAS, UYTO OGecleym—
BaeT MUHMMAJIBHYD COGCTBEHHYD €MKOCTH. TpaHcfopmaTop MMeeT IBE BTO-
pMYHHE NOBHmAMIME OCMOTKA: IJIA NMTAHHUA BHIpaMEUTeJe# Karoma, Hocyeyc-
KOPAKNMETO BJEKTPONa ¥ BHIPAMUTENA MOLYJIMpyKmero ajdexkrTpoma IT.

Iipoccenn YI7-YI-JipI, YI?-YI-Ip2 m emxocTs YI7-CI cuygar Criaxm—
BaomyM GMIBTPOM BHCOKOYACTOTHHX KojeGaHmit. YCIIMTESh MONHOCTH IMTA-
€TCA OT HE3KOBOJBTHOTO cTACWIM3aTopa GOJOKA.

4.I0.5. BHCOKOBOJBTHHE BHIDAMATENN BHIONHEHH IO CXEMe YMHOXEHMS
HalpAKeHns .

B rayecTBe BEHTWIBHHX VIEMEHTOB MCIOJB3YW]CH MAJIOTACAPHTHHE
KpemHmeBHE CTONOH YIV-JII -~ YI7-II4 (B BHOpAMATENAX KATOXA H MOLYJIH-
pyomero ajexrpoma) u YI7-II - YI?7-I9, YI7-II5 (B BHIpAMUTENE HOCHE-
JCKOPALIWETO NIEKTPOHA) .

BunpaMUTENs IMTAHMA MONyJMpymmero aiexrpoma T mMeer mompery-
JIMPOBKY BHXOTHOTO HanpSXeHHA C IOMOWBD moTeHmmomerpa YI7-RY (KOPP.
fPK.).

Ils yMeHplMeHNA IYJIbCAUMM BHXONHHX HANDSXEHHA B BHIPAMATENAX
KaTofa ¥ MONYJMpYMUETro 3JIEKTPOZa HpMMeHeHH II-odpasHHe RC-PMIBTpH, a
B BHIPAMATEJE IOCJEYCKODADWErO 3JjeKTpona - I'-o6pasHuit RCO~GuiasTp.

4.II. KoHcTpyxuma ocuwurorpaga

Ocmwwiorpad BHIIONHEH B Kaprace, COCTOMIIEM H3 IBYX JHETHX paM i
IBYX GOKOBHX CTAXEK, Ha KOTODHX YCTAHOWIEHa HmepeHocHas pydYra B
(pzc,I2). Pydxe MOEET CIYEHTDH NONCTABKOH,4TO CO3LAET YyHOGCTBO PadOTH

¢ ocumwtorpaboM, UYTOOH yCTaHOBATH PYyYKy B HYRHOE NONOXEHHe, HEoOXomh-
MO OIHOBDPEMEHHO HaEaTh C OCEHX CTODOH Ha ee OCHOB2HHE X NOBEPHYTE.

B kavecTBe OCWUEBH NMpEMEHEHH IBe [[-00pasHHE AJIMHHUEBHE KPHIIKH.

MOHTaX BHIOJHEH B OCHOBHOM Ha ILIaTaX IeYATHOTO MOHTaxa (IIIM).
lloncoenunenne MM ocymecTRIAETCA C NOMOMBED OXHOKOHTAKTHHX X MHOTOKOH-
TAKTHHX pas3beMOB.

Oxyaxnenne ocumwurorpada IpMHYIMTEJBHOE .

KoHcTpyrimsa B pacmosoXeHme OCHOBHHX Y3UIOB Ipudopa NOKA3aHH Ha
puc. 12, 13, I4.

OcHoBHHE y3uIH mpmGopa:

-B3JIEKTPOHHOTy4eBasd TpyCcxa 7,

36



- cmropof Tparcdopmarop I,
- penmaTop ¢ TPAHSHCTOpAMM NMTaHWA oclLwLUIorpage u ¢ mwiartof cra-

CWIM32aTOPOB,

- BHCOKOBOJBTHHY ONOK mmraHma I4,

- JIAAMS 3afeprrA 4,
- M xasmdparopa YIZ2,
- aTTeHOATOPH,

~ IIM xomMyraropa Y4-I6,

- IIM yowmress BePTHHAIBHOTO OTKJIOHeHMS YO,
- M ycmimTeas MMIYJIbCOB moxcBera Y6-I0,

- IIM reneparopa passeprr: Y9-I7,

- [IM reHeparopa EMIyJbcoB Y16,

- M ycwmgrens X YII,

- cueTYMK BpeMmeHm HapaGorkE 3CB-2,5-12,6/0.
Ha nmieBoft maHeaw ocumwLIorpafa pacHOOREHH CJenybule OpPraHH yu-
paBTeHAS K DerynEpoBKE (pmc. I4):

BKI. OTHI.
BHXOL
PEEIM

I

V/cm
BXOI A

CHHXP., A, Aub

BXOL B

[IMTAHVE TIPOBHMKA

TIOMCK JIVYA

CJHYRHT IJIS BRJOOYEHHA Kajaudparopa;

- BHXOTHOE THE3TO CHUTHala Kanmdparopa;
- [epermdaTeNh, BHOMpapuyii peximM pacdoTH

KoMMyTaTopa. B nosoxesum A padoTaeT TONBKO
KaHay A, B momoxeHms B - Tonpko KaHanm B.

B nosozedny [TOOYEPENHO u IIPEPHBUCTO oGec-
NEYMBALTCA UBYXKAHANBHHI pexmM pacoTH,
CIAYRUT IJIA NepeMelleHnsa M300pakeHNsa CHUTHaJA
O BepTHKAJN;

ILJIA BHOOpa KasJmGpOBAHHOTO KO3GIMIMEHTA
OTKJIOHEHNA TI0 BePTHKAJIH;

BXOIHO€ THE3IO KaHala A JCHIHTeJS BEpPTH-
KAJHHOTO OTKIOHEHUSA;

Il BHOOpA CHHXDOHH3UDYWIETO CHTHAJIA IpPH
padoTe B DeXiMeé BHYTpeHHei#l CHHXDOHH3AIIMY.
B nosoxeHmE A CMHXDOHM3AIMA OCYImeCTRIAETCA
CUTHaJIOM KaHaja A, a B moyoxeHmu A m B -
CHT'HAJIOM JICOTO K3 KAHAJIOB;

BXOTHOE THe3UO KaHaja b ycuiwresad BepTH-
KaJIbHOT'O OTKJIOHEHUA;

pasbeM I HONKIIOYEHMA BHHOCHOTO aKTUBHOT'O
NPOCHMKA M NOZAYA Ha Hero NUTAPIMX Hamps-
KeHuit;

INA BHBOIA JyYa IO T'OPA3CHTANN K 1O BEDTH—
KaJi B LIEHTD MKAJH;

peTyaupyeT ApKOCTE OCBeUleHAA IMKAJH Ha 3Kpa-
He TpYOHM;
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ACTVIM.
Q0KYC.
APKOCTD

T0TOB

BXOI,

BHXOmL LI
PEXIM

3ATIY CK

CTABMIIBEHOCTD
BPEMA/ cm

YPOEEHB

PACTSIHKA, xIO,
OTHII.

KOPPEK.

CETB
BXOL

BKI., OTKI.

- CIYXAT IJIA OCR CIEYEHHA ONTHMAIBHON (OPMH IIAT-

Ha Ha 3KpaHe TpYOKH;

- CQJIYyRAT IJig obeclevYeHNA ONTHMAIBHOTO pasMepa

IATHA Ha 3kpaHe TPYOKH;

CJIYRAT A ofecredeHArs HeOOXOIMMOR SApPKOCTH
I300pa%eHUsa HCCIeIYeMOTO CHUTHAJA;

KHOIIKA NOAT'OTOBKM K ONHOKDPATHOMY S3aIlyCKy
BOCCTAHARIVBAET TOTOBHOCTL CXEMH K CHGLYR-
LeMy 3amycky. O TOTOBHOCTH CXeMH K CJIEIyn-
ueMy 3allyCKy CHUTHAJU3MpyeT JaMIodke, pac-—
TOJIOKEHHas Ha JumieBoft maHeau npudopa;
THE3MNO IJIA NOoIa4YM CHTHANe BHemHeidl cuHXpoOHH-
34l ;

THe3NO IJIA BHIAYM MMIIYJIhCA HOLCBETA;
BHGMpaeT EIVIl. (&myupmt), ABT. (aBroraueda-
TenpHNl) wim PA3OBHI pexmm paGoTH pasBepTKE
BHOWpaeT BN cuHXpoHmaamuy (BHELH., BHYTP.
wim CETH), NOJApHOCTE 3alycKALLETO CHIHANA
("+" wm "-") ¥ BKIKNYAET WIK BHKJINYAET
BxonHo#t mesmrens (I:1 wm I:I0);

CIYRUT IJIA NOINCTPORKM CHHXDOHM3ALMH ;
ycraHaRmmBaeT (QUKCHPOBAHHHE KO3(PQUIIMeHTH
pa3BepTHA;

peTyIUpyeT YyPOBEHDb HAIIPARGHMA 3ally CKAnmeTo
CUT'Hasa, ¢ KOTOPOTO HaUMHAETCA 3amyCK pas-—
BEPTKH ;

cIyEAT 1A pactakki B I0 pas Kos@prumeHTOB
PasBepTKA, YCTAHABRIMBAEMHX IIeperodaTeseM
BPEWfl/cm;
npelHa3HayeHa IJIA KOPPEKTUPOBKM Koapdmmm—
€HTOB DPA3BEPTEX HA BCeX IUMMTENBHOCTAX;
CIYRUT IJIA NMEDEMEIEHN CHUTHaJa HO TOPHZ0H-
Tajm;
TYMOJIED BRINYEHNA W BHIJIOYEHNA CETH;
BHXOIHOE T'HE3NO CUTHAJA TeHepaTopa HMITYJb—
COB;

CIIYRUT IJIA BHJIOYEHNA ¥ BHKJINYEHHUS I'eHeparopa
HMITYJIECOB.

[pmveyanme. B cBA3M ¢ TeM, YTO M3TOTOBUTENH BENET HENPEPHBHYO pacoTy
MO YIYWIEHIO0 KAyecTBa I HANTeRHOCTH BHIYCKAEMHX W3NeJmi,
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B HEKOTOPHX NpHOOpax MOTYyT MMeTh MECTO HeSHAUNTE.IhHHE
CXeMHHe ¥ KOHCTDYKTUBHHE M3MEHEeHUd, He YXyIUAnLMe TeXHU-
YeCKAX B SKCIUIVATALOHAHX XADAKTEDHCTEK OociLIorpada.

5. MAPKVPORAHVE ¥ ILICNBMPOBAHUE

5.I. Hamvenosanme "Ocmwurorpag”, ToBapiuil 3HaK 3aBONA-UW3TOTCRU-
resa u 3HaK ['OCYNApCTBEHHOTO PEeCTpa HAHECEHH Ha mepefHeldl maHesnw oc-
nwwrorpada, ycIoBHoe 0CO3HadeHme mpudopa (CI-75) - Ra mepenHeil maHe-
JI¥ ¥ TpaBofi GOKOBOI CTEHKE; 3aBOLCKOM [OpPANKOBH{l HOMEp, IPHCBOEHHHI
Ipy M3TOTORIEHMM, — Ha 3auHe# cTeHKe npméopa.

5.2. A OOJIeTYeHMS PEMOHTHHX padoT B oClIULIOTpade NpemycMOTpe-
HH CJIeLypuiAe MAPKADOBKH:

a) Ha [IIM, cTeHdKax, MACCE M KDOHMTEHHAX OKOJO KAa®LOTO SJIEKTPO-—
¥ pampoIeMeHTa HAHECEHH MOBMIMOHHHE OCO3HAYEHMA B COOTBETCTBAM CO
cXeMoil BIEKTPRUECKOMR MPUHIMIIMAJIBHON ;

6) KOHIN KARTOTO IPOBOZE B KIYyT€ HMENT II(QPOBYD MAPKMPOBKY;

B) IBeT IpOEOKA B XT'yTe YKASHBAET HAa €T0 (PYHKIMOHANBHOE Ha3Ha—
YeHne:

I5; 35 m I50 B - xpacHoro uBera,

muHyc I2,6 7 mudyc I00 B - cuHero 1BeTa,
HOTEHIMAN 3eMIM — YepHOTO IBeTa,
TepeMeHHHe HaIpAXEHNS - EEJTOTO I[BETA.

5.3. C nexpb OrpaHMYeHEs IOCTYNA B OcLLIOrpade IpemycMOTpPeHO
wiomCyposatne . Mecra Iis IUIOMOCMpOBAHNA HAXONATCA HA JEDOH 1 Ipasoit
COKOBHX CTEHKAX W Ha 3aIHe#l cTeHxKe.

C UeJBD COXPAHHOCTE K(MILIEKTa ocuUwLlorpaba Ipr TpaHCIOPTHPOBAHMK
OpeIyCMOTPEHO IUIOMOMPOBaHME yKISIo9HOTO sumka M ¥ TpaHCmopTHO!! Ta-

PH.

6. OBLME YKASAHUA IO SKCIUIYATAIMU

Ha Bcex cTamuaX sKcIyaramum (padora ¢ ocuwwiorpafom, PEMOHT,
TeXHIIECKOE OGCIYRWBAHME, XpaHeHMe, TDAHCIOPTHIDOBAHME M T.O.) HEOOXO—
MO PYKOBOILCTBOBATHCA NpaBAIaMyi ¥ YKA3aHMAMM, MNOMELleHHHMHI B COOTBET-
CTBYRIMX pasmesaxX UHCTPYKIMM IO IKCILTyaTalln.

Ilpy mpHeMKe OCIMWLIOrpad HeOOXONHMMO DPACHaKoBaTh M BHELHMM OCMOT-
POM YOEIMTHCA B OTCYTCTBHMM IOJOMOK I Hedopmanuii.

Cocras oclwuiorpada uponepsior Io gopmyxaapy. llocie 3TOTO OCLMLI-
Jorpad NMoBepANT Ha (OYHKUMOHZAPOBaHZE, COCIMIAs NOCTeNOBATEN>HOCTE IO-
BEDKM, MIOREHHYL B pasmese I2 HacToslled MHCTPYKINM.

B ochmurorpabe IprMeHeHa MPUHYIATeNThHAs BHTSIXHAA BEHTUWLALMA.
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Bo3IyX BCACHBAETCH Yepe3 OTBEPCTHA B OCNMBAX. BeHTWIATOD PaCIOJOREH
Ha 3ajHeR cTeHKe ocmuwLrorpada.

[lpm sKcIUIyaTamm ocuwuiorpafa:

- zampelgeTcs SKCILIYaTHPOBATH OCLWLIOTPad NpH HepadoTapueM BeH-
TWIATOpPE, TAK KaK 3TO IPEBENET K HapyleHMD TEIIOBOT'O PEXMMA BHYTDH
ocomuiorpaga ¥ K CHCTPOMY BHXOLY €r'0 M3 CTpOA;

~ He PEKOMEHIyeTCHA CTABHTh OCLALIOrpad BILIOTHYD K IpeIMETaM,
3aKpHBAIMM HOCTYN BO3NyXa B MprGOp H BHXOX ero #3 mpmdopa. Paccrosa-
HUE MeXIy CTeHKaM# oclwurorpada X IpeIMETaMH, OTPaHAIMBANIMMA INOCTYI
BO3IyXa, HOJNKHO OHTH He MeHee IO cM.

7. YKASAHVA MEP EESOHNACHOCTH

B ocummrorpade mmenTcs HampskeHusa IR2500, 2700, 2500, IS0, mmHyc
I00, 35, 15 m mumyc 12,6 B, omacHHe IJs EH3HH.

IIp¥ KOHTPOIHHO-IPOPIAKTHIECKUX M DeTyJANPOBOYHHX padoTax, IpOA3-—
BOIMMHX ¢ OcumwIrorpafoM, CTporo codimiaiTe MepH HpPeXOCTOPORHOCTH.

[lepen BrmYeHmEM ocLwLiorpada B ceTh yOeIRMTECh B MCIPABHOCTH Ce-—
TeBOTO IHYpa. COoelMHUTE KJIEMMY npudopa ¢ KOHTYpPOM 3a3€MIEeHHA.

3aMeHy JI06oTo 3JeMeHTa NPOM3BONATE TOJHKO IPH OTKINIEHHOM OT
CeTH WHype IWTaH@EA ocuwuiorpada.

llpn peTyJNEpOEBKe M M3MEPEHMAX B CXeMe ocHwirorpafa moJb3yiTecs
HaleXHO H30JEPOBAHHHM HHCTDYMEHTOM M IPOCHEMKAMH.

Bo u3CexaHme SIeKTPHUYECKOTO ylapa B 0000 OUACHHX MECTaxX OCLWI-
Jorpada YCTAQHOBJIEHH 3aUUTHHE WUTKU, HAHECEHH NpeXyIpeIUTeJbHHE 3HAKM

¥ HAIIUCH KPACHOTO IIBETa.

8. NOITOTOBKA K PAGOTE

8.I. llpy mepBMYHOM BKIKYEHHN OCLLIoTpafe BHIOMHATE CJIeNyRume
ome parfam:

a) mpousBeINTe BHEUHH{I ocMOTp ocrmuiorpaja, yoemmreck B OTCYT-
CTEUE MeX@HFJYeCKIX NOBpeXNeHMA  HeHcmpaBHOCTEH;

6) mpomeprTe BpalleHme pydyeK BCEX HOTEHIMOMETPOB K TepEeRwIaTe-
Jeit; ,

B) NIpOBEPETE MCOPABHOCTH MpeIOXPAHWTENA CeTH I COOTBETCTBEE €TO
HOMMHAJIBHOMY 3HAYeHNo:

T') IpOBephTE COOTBETCTBEE NepeKTHuarelNefl ceTH meficTByvUeMy 3Ha-
YeHMD HaUpSEEeHMA X YacTOTH CETH.

Mwrenmk, Haxonsumiica Ha 3alHell cTeHKe nprdopa, yKasHBaeT Halpa-
KEEFE ¥ YACTOTY nmTapmel ceT#, Ha KOTODHE BKINYEH ocumwwuiorpad. Ha oxm-
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Hoft CTOpOHe WAIBIVKA HaXONATCHA HALIUCH 220 B, 50, 400 Tm, a Ha mpyro#
- 220, II5 B, 400 Tu.

IIMTEIAK IIPUKPEIVIEH BHHTOM, KOTOpHI OTKPYdYMBAE€TCH U CHUMAETCH IpA
Ile peKIOUEHAR NepekImdaTesell CETH;

1) zasewtETe KOpIOyC ocIUIOrpada ¢ INOMOWBD KIEMVH 3aIMTHOTO 3a-
3eMIenHs, HaxXolsule#csa Ha 3alHeil CTeHKe;

e) mepexmouarens CETh mocTaBbTe B BHKJIOYEHHOE NONOXeHEE (KHOM-
Ka JNOJMRHE OHTH B BHTSHYTOM IOJOXEHMH) .

[lprcoenyunTe K ocowuiorpady mHEYp NETAHAA.

Pyuxy ympamteH#s ocOWLIOTpPajfoM yCTAHOBETE B CJeNYMME NOJNOKEHHSA:

)
!

B CpelHme MOJOXEHHS;

-—— — B cpefHee MOJOEEHHE ;

v/cm - "I";

BKI./OTKI. B ramméparope - OTKI. (meperymyaTeNs He
Hazar) ;

PEEVM B ycmimreJe - IIOOYEPETHO;

POKYC, ACTIIM. - B CcpelHEe IOJOXEeHUd;

PACTSIEKA - OTHI.;

BPEMf /em - "I0us"

BKI./OTKI. B reHepaTope - OTKI.;

PEEIM B pasBepTKe - ABT.;

fIPKOCTD - B KpaiiHee IIDOTHB 4YacoBOi

CTDPEJIKK IIOJIOXE HAE

BimmanAme! Bo m36exaHme OHCTPOT'O BHXONA M3 CTPOS 3JIEKTPOHHOIyde—
Bo#t TPYOKM peKOMeHIyeTCA Iepel BKINYEHHEM ocOwuiorpajfa B ceTh DYUKY
HPKOCTD mocTaBETE B MOJIOREHEE, COOTBETCTBYDUIEe MEHAMATIBHOR SPKOCTH
Jyda, T.e. B KpajiHee IOPOTHB YaCOBO# CTpEJIKM HOJIOKEHHE .

Ecum He DpOW3BOLATCSH KAMHCPOEKA KO3(IMIMEHTOB OTKIOHEHHS ¥ pasz-
BepTKE, nepermuaress BKI./OTKI. B KaimbpaTope HOCTABBTE B IOJOREHHE
OTKI.

Bcum HMIyJIBC TeHepaTopa He BCHONB3YeTCH, Mepermodarens BKI./
OTKI. B reHepaTope mocTaBkTe B nosoxenme OTKI.
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9. TOPSLOK PABOTH

9,I. MonroToBKa K NPOBENEHMO M3MepeHmH

9.I.I. Brmoumre ocuwLiorpad B ceTsr Hagarmem kHomxu CETh. Ilpm
3TOM 3aropaeTcsd JaMIOUKa, CHTHAIN3UPYOIAR O BKINYEHAM OCIWLIOTpaga.

IpmiapHo 4Yepes MUHYTy IOcJe BKIOYEHMA OCOMLIOTDaga PYIKy
SIPKOCTh noBepHHTE IO YacOBO¥ CTpeske IO mosmiIeHus Ha sKpaHe AT iy-
yeit. YCTAKOBATE ONTMMAJBHY APKOCTD Jydei.

Pyukamy "-—-—" u " } " ycraHoBure JydYn B LEHTPE 3KpaHa AIT.

Pyqxamn GOKYC m ACTVIM. moGefiTecsr onTuManmbHOM (OKYCHDOBRE Jyueit.

liposeppre meiicrerme pyuxy UIKAIA, nmoBepHyB €€ IO YACOBO# CTDEJKE,
IIpE 3TOM JOJNXHA OCBem@ThCA iKANa BKpaHa OIT.

Bumvanme! Jia ofecrnedeHyus IapaHTHPOBAHHHX ToyHOCTe# m3MepeHmi

I0 HayajJa padoTH HEOGXONMMO TIPOTpPeTH ocumIorpad B
reyedme IS5 MEH, & B YCJOBHSX NOBHmEHHO! RIARHOCTH -
B Tegedme 30 mmH.

Ha BxXO& A yCWIHTENs BEPTHRANBHOTO OTKJIOHeHMs B mojyoxeHmm "O,I"
repexmdaTeas V/cm ¢ THesma BHXOI xasmuGparopa nomaitre kaardpamymoH-
HOe HamnpsokeHme, Ha SKpade NONRHO NOABHTHCS M300paxeHEe CHTHANIA YacTO-
7ot I00 xIm.

llepexympouarens PEXVM B passeprre ycTaHoBmTe B nostoxenme XV,
nepexiapgarTest SAIVCK - B nmomomenme BHYTP., "~ " ., Bpamasa DyuRy
YPOBEHDb, modefiTeck CTACHIBHOT'O M30CpaxkeH:s KAJINCPaNPOHHOTO CHTHANA
Ha sKpaHe 3T,

IlposeprTe padoTocmocoCHOCTE ocLmwLIorpada IyTeM HpoBeprr HeitcTBua
BCEX OPTaHOB YIpAaRIEHHA M DETYJIAPOBOK, BHBENEHHHX Ha JMIEBYD NAHEJNE.

Hixe mpmBomMTCs Ha3HaUeHWE OCHOBHHX OpPI'aHOB YUDARIEHHA B DeTyJd-
DOBOK.

9.I.2, HeoGxommmit xosdpdrmeHT pasBePTKM YCTAHEARIMBAGTCS C IO-
MOIEBD IByX mepexitmyaresesi BPEMA/ ecm 1w PACTARKA. IleperimuaTens
EPEMA/ cm oGecneumsaer BHOOpP Ji0GoTo E3 2I GMKCHPOBAHHOTO Koadiwmme: -
ra: 20 1 50ns ; O,I; O0,2; 0,5; I; 2; 5; IO; 20; 50ms ; O,I; 0,2;
0,5; I; 2; 5; I0; 20; 50 m I00 ms . IlepermogaTess PACTAEKA pacTArmsa-
er B I0 pas IINTETBHOCTS PA3BEPTKH, YCTAHORIEHHYD IlepERINYATENEM
BPEMfA/ cm . C ero moMOmbD 0GeCNEUMBANTCSH KODHPMIMEHTH Da3BEPTKE 2; 5
z I0 He/cM.

Tipz ycraHoBKe pyuru SPEMA/ cm B moJoReHHE "IO/uS", a pPy4Kn
PACTAHKA B nosoxerme OTKJI, Ha skpare 3JT BOCIPOR3BOIMTCH I0 nepmomos
KaymMOpalMoORHOT0 CHT'Hasa,
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Pyuxy BPFEMf/cm ycrasoBure B monoxesme "0,I ms ", a pyuRy
PACTSIEKA - B nonoxeHme "xIO", Ha sxpade 3T Bocmpomssommresa I0 mepm-
OIOB KaJRCpANMOHHOTO CHI'HAJA.

S.I.3. lepexwmuarens BAIVCK caymuT Ija BHOOPa HCTOUHHKA 3aIycKa
passeprkH. [omoxeHma BHYTP. I:I n BUYTP. I:I0 mcOos3ypTrca IPE BHYT-
peHHeM SamyCKe PA3BEPTKH HCCHEXYEMHEM CHTHANOM, nonoxesme CETH -mpm
3aNyCKe pa3BEPTKE BHYTPEHHUM CHIBaioM ¢ dacroroft mwrammed cerm, mo-
JoxeHme BHEWH, I:I, BHENH. I:I10 - npe 3anmycke pa3BePTKA BHENHMM CHT-
Rajiom. Hosomenmg "~ " @ " &S " BHOMPART OTKPHTHi WIM 3aKPHTHI BXOX
KaK IpA BHYTPeHHEM 3alycKe pas3BEPTKE, Tax H IIDH BHENHEM.

HNonmoxenrs "+" m "-" nepexmuartensa 3AIIYCH mo3BOJIST BHOMpATh NO-
JIADHOCTE 3amycKa pa3Beprku. Ilonoxenme "+" HCIONB3YETCHA WA 3aMyCKa

pasBepTKM Hapacrapmedt 4acTep ([OJORATENHHHM HAKJOHOM) CHTHajla, & Io-
JNomeHMe "-" - IUIA 38OyCKa Da3BePTKE HECHAUApmei IacThD (OTPALIATEIRHHM
HaKIOHOM) .
Bammanme! Ilpm padorTe B pexEMe BHemHe# CHHXDOHE3aIWM Ha BXOX pas:
BepTKE B Dosoxenms "I:I" mepermogarens SAIVCK sampema-—
eTcA DoXaya CHTHaja ¢ ammimryao#t Somsme 3 B.

9.I1.4. Tleperxmuarenem PEXVM B pa3BepTKe yCTaHOBATE XIymmit, aB-
TOROJNIeOaTeJBHHE MM ONHOKpaTHHI pexmM padOTH Da3BEPTKH.

ABTOKONEGaTE/IbHHI DEXMM DA3BEPTHKM HCNONB3Y#TEe A HaGMOIeHHs me-
pEOIMYe CKEX CHTHaNOB. B 3TOM curyzae pyuxoit CTAEWIFHOCTH MomHO m3me-—
HATH YaCTOTY aBTOKOJeCaHEm? pa3BEPTKM K XOCHTHCA YCTONIMBOR CHHXpOHA-
3aIMA Ha BHCOKMX 9acTOTaxX.

Enymut pexmM HCIOJB3YeTCA IS HaGNONEHEA KaK IepPUOLAYeCKHX, TaK
¥ HelepEONEIECKEX CHTHAJOB.

OnuorpaTHHil 3amycK pa3BePTKE HCOOJXL3YETCA IpM JoTOrpadupoBaHAR
OIHOKDATAHX CHTHAJIOB.

OnaorpaTHH 3aIyCK pa3BePTKE OT CHMTHAJNA MOEET OCYIECTRIATHCH,
KaK ¥ B OCHYHOM DeZFMe, BHYTDEHHAM MCCJISINYEMHM CHATHAIOM, BHYTDEHHEM
CHTHAJIOM OWrapmell ceTH wiX BHENHMM CHI'HAJIOM.

[IpoBeprTE ONHOKPATHH{ 3aIyCK pPa3BEpPTKH.

Ina aroro:

- YCTAHOBHTE IIMTENHHOCTH pasBepTRE I0 Mxc/cM;

- mepernodarespr SAIIVCGK ycradoBmTe B mOJOReHMe BHYTP., IepeKIm-
gareap CHHXP. - B osoxenme A, meperumdarTens PEFVM B pasBepTke - B
nosnoxenne EIVIL. ;

- Ha BXONl A ycmmmreys B nosoxeHme "0,I" mepermdgarend V/cm 1mo-
IaftTe cmrHAN COGCTBEHHOTO KanmubpaTropa;

- pyuxo#t YPOBtHb moCefiTech ycToifumBOrO K300paxeHdd 3ITOTO CHTHA-
Jaa;
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- mocrasbre HepexymogarTess PEEVM B pasBepTKe B HOJOXREHME PASOBHH;
I300paxenne NOJKHO HCHE3HYTH;
- OTRJNYMTE CHTHaJ OT BXOla A ycmwimresad ¥ BamMmeTe KAOomky I'OTOB;

npm 3ToM 3aropaeTcs Jammnouxa I'OTOB;

- nogaiiTe CHTHAN Ha BXOL A yCWIHTeNs - pa3BePTKa 3allyCKaeTcdA
On¥H pas, JIaMIOYKA T'acHeT; ONHOKPATHHA 3amyCK pa3sBEPTKH AMEEeTCH.

9.1.5. Pyuxo#t YPOEFHb BHOEpaoT ypOBEHb CHTHAJNA, HA KOTOPOM Ipo-
NCXOIAT SamyCK pasBEPTKHA.

llpz BpameHMM DYYKE IO 9acoBOfl CTpeJKe ypoBeHh 3alyCKa MOBHMAETCH
B TOJOXHTENHHOM HaIpaBJIeHEM, & NP BpameAMM B NMPOTHBONONOKHYD CTODOHY
YpOBeHH 3allyCKa CMEmAeTCs B OTPMIATENBHYD CTOPORY. B cpelHEM moJoXe-—
HEM PYYRE 3aIyCK DPONCXOLWT IPX YPOBHE, GIM3KOM K HyJeBOMY. B maHHOM
cIyuyae IYBCTBHTENIBHOCTDH 3alycKa OyNEeT MAKCHMalbHOf.

EcaE yCTAQHOBHTH YDPOBEHBL 3aIycKa paBHOf mwin Oosnpme# BeJIMIHHH, 9EM
aMIUINTyle 3amyCKamiero CHTHajka, TO 3aIyCKa DasBepPTKE He mpomsoifmer.
Ilo Mepe yBeJMYeHMs ypOBHA 3aIlycKa, T.e. IO Mepe BpameHHEs py3km YPO-
BFHb oT cpelHEro NOJOXEHMS K IPABOMY WJIN JIeBOMY KpaiiHEM HOJOXEHHSM
YYBCTBATEJILHOCTH 3alfycka OyNeT YMEHBNATHCH.

Hanparnerye Bpawednsa pyyxys YPOBEHDL B HpaByn AIM JIeBYD CTODOHY OT
CpeIHeTO HOJIOKEHHSA 3aBHCHT OT JCTAHOBIEHHOH IOJMAPHOCTH IeperTndaTeNs
3AIIYCK. Fcaz neperoyarTess SAIIVCK cromT B momoxesmm "+", TO PYUKY
YPOBEHb HeOoOXOHMMO BpamaTh OT IIpaBoro KpaflHero IMOJIOXeHASA K LEHTPY, a
ecay B noxoxeHmm "-", TO pyury YPOBFHb HeoGXoIymMO BpamaTh OT JIeBOTO
KpafiHero NOJIOREHHA K IEHTDY .

9.1.6. Pyura " =——" mpenHasHaueHa A CMEMEHMA N30GDaXeHAA MC—
cJeLyemMoT0 CHTHaJa IO Tropm3oHTatd. Crpeskn " —«—" @ " —> " yRa3HBa-
0T HanpaBleHpEe cMelleHua curHasua Ha sxpaHe 3]IT. Pyuka " <——" mMeerT
cBOoeoGpa3HHil ceKTop, B Hpefesax KOTOPOTO CMelleHHe JyYa IO I'OpH30HTa-
JIZ NPOMCXOIMT IUIABHO, & INpM NOBOpOTE Bcelt pyyk® - Tpyso.

9.1.7. BpameHmem pyuer " " B ofomX KaHaJaX MORHO IepeMemaTh
n3odpareHne MCCIeNYyeMOTo curHaaa Ha sKpaHe OJIT mo Beprmxanm. Crpeka
L L YKA3HBAKT HaNpaBIeHne CMEmEHNs CHATHala Ha DKpaHe
JIT.

9.1.8. Pyuxoit V/cm mnepermodaeTCs BXOIHOW HeJMTeNb HCCIEXYEMOTO
CHTHalla - M3MeHAeTCHA KOSgmmeHT oTWIOHeHMs ocumwiiorpaja. Iloxaiire Ha
BXOon A ycmmurens B moyoxeHmm "0,2" mepewiamdaresas V/em  cHTHSJ cobeT-
BEHHOTO KanudpaTopa. [loBepHUTe DYUKy V/cm [OCTEIOEATENBHO BIOPABO K
BIEBO OT mojioxenma "O,2". llpm mopoporTe pyuku V/cm BIOPAaBO H306paxe-
HAe cHTHAJNA yBEJMIMBAETCH, TPM HOBOPOTE BIEBO - YMEHBIAETCH.

9.I1.9. lepermouaTesem CVHXP. BHOMPAETCS KaHaJ,CETHAJOM KOTODOTO
CHUHXDOHU3UDPYETCA pasBepTKa HpM BHYTpeHHe# cmHxponmsammm. [pm yora-
HOBKE €TI0 B IOJIOXeHMEe A pa3DepTKA CHHXPOHMBHPYETCH TONBKO CHIHAJIOM
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KaHaze A, a NpH YCTaHOBKE B IOJOXeHEe A m B - cmrHagom jmodoro #3 Ka-
HaJoB.,
Bamvanpme! B pexmamvax [NOOUKPEIHO m IPFPHBYICTO cHHXpOHM3amuAa pas-—
BepTRM OCYmMECTRIAETCHA TOJBKO CHT'HasoM KaHaja A. Ipm
aToM nepexmouarens CYHXP. HeoOXOIMMO yCTaHOBETE B IO~
Joxenme A,
9.I.I0. Nepermouarens PEXIM B ycmimTeje OCeCnedEBAET CJIELYHIHE
pexEMH padoTH: KaHan A, kaHan B, nmepermodeHme KaHAJOB IOCTE KaXnoTo
xona passeprxn ([IOCUEPEINHO) m mepeximdeHMe KAHANOB HECHHXDOHHO C 3a-
mycrom passeprkE (TIPEPHBICTO) .

llocrappTe nepermouaress PEEMM ycmimrens B monoxeHme A. Ilepermo-
varesr PEXVM passeprkm - B nosoxeawe ABT.; mpm 3ToM Ha 9KpaHe 2T
IOJXHO CHTEH H30CDaREHHE OXHOTO Jyda, KOTODHI IOJNREH CMEMATHCH IIPH
BpalGHAR PyqKE " " B RaHaye A.

AgarormgHo HpoBEpETE padoTy KaHasa B Ipm yCTAHOBKE IIE PEKINYATE-
asa PEXVM YCWIMTELA B moxoxerme B.

IocraspTe nepernmuaresi PEEMM ycmrmrens B noxoxenme [IOOYEPEIHO.
Ha sRpaHe nosxHO HOABATHCA H300pagenMe IBYX Jsyuelt, Koropwe NOMRHH yn-
paBIATECA pyuKaMm " ". To xe camoe mpozeJjafTe TpE yCTAHOBKE mepe-
wogaresnss PEXVMM ycmiwreanda B mosozenue IIPEPHBUCTO.

Hadmonafite pasHmny mexny pexmmams [IOOYEPEIHO m IIPEPHBUCTO. B pe-

xpme [OOYEPETHO Bepxhme ¥ HIXHWe JIMHME Jyde# HOAB.ANTCH NOOTEPENHO
a B pexmMe [[PEPHBUCTO sunum nydeit He sxpaHe IT nospasnTcs 0nHOBpE-
MEHHO,

9.I.1I. locre mporpesa ocowuiorpada B Teuenme I5 MuH C MOMBHTA

6T'0 BKJIWYEHAS IPOBEPHTE :

- RaapOpoBKY KoSfMIMEHTOB pasBepTRH;

- KaIACPOBKY Koa(pfMIMEHETOR OTKIOHEHHS B OCOMX KaHalax.

Jlna mpoBepRE KOSPOMIHEATOB OTKIOHEHHA M KOPGMIEEHTOB pasBepTHH

PYURY yOpamieAns oCILIOrpafoM HOCTABLTE B CAENYDHIHE NOJOXEHMHA:

PEXVM pasBepTk: - Ky, ;

3AIIVCK - HyTP.,, "> "
BPEMA/ em - "IOps";
PACTAEKA - OTKI.;

V/em - "0,I";

PEXIM ycmrmrens ~ [IOOYEPEIHO
CHHXP. - A,

Ha Bxom A ycwmresa mnozafiTe KanmOpanmOHHHI CHTHAX OT
Raymdparopa. Pyuroit YPOBEHb nmodGefirecr derxoff cmaxponmsammu. Ha sxpa-
He AT Ha IO oM mKaJH TO/XHO YJOXETHCA I0 NEpHONOB KAIEGPAIMOHHOTO
cursana. Ecam Ha [0 cm nomemperca Goxsme mizm Messme yeM IO mepmomos
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chTHanma, peryampoBrof KOPPEK., BHBeneAHON mOL mimm Ha nvmero#t manesn,
OTKOpDEKTHPY#TE pa3BEPTKY .

Nepermuaress PEXVM B pasBepTEE ycradoemTe B HojoxeHme ABT. ®
pyaxko# YPOEEHD gmoGefirech, YTOOH Ha BKpaHe NOABWIACH IBE TOPM30HTANL-
HHE JIMHAY Da3BepPTHA.

Pyuxoit " " B KaHaJe A HIXAKK JHAKO DA3BEePTKE YCTAHOBHTE Ha
HEXAKD JEHEO padodeft yacTE dKpaHa MRaJH. PAacCTOAHEE MERNY JIAHAAMI
pasBepTKE IOJKHO OHTH 5 cM. ECJM paccrosHme Mexny JIRHEAME Da3BepPTRH
GONBNE KIX MEHBNE 5 cM, TO C IOMONED peryimpopka KOPPEKTHPOBKA YCWIE-
HUfl wepes OTBePCTHE B KPHMKE BHM3Y IpAdopa yCTaHOBMTE PACCTOSHHME DaB-
Hoe 5 cM.

AHQJIOPMYHO TIPOBEDPHTE KANEOPOBKY KOBGPMIIMEHTOB OTKJIOHEHMS M IIO
kagaxy B.

9.I.I2. Hocye mposepr: padoTOCHOCOCHOCTH M TPOBENEHMS OMACAHHHX
BHIIE KaJMGPOBOK OCHLIOTpad TOTOB K IPOBENEHED HEGOXONUMHX HCCIENOBa-
HEfl ® m3mepeHmf.

9.2. llpopenenne mamepeHmit

9.2.1. [lxara sKpara ocmwuiorpada HaHeceHa C BHYTpeHHef CTOPOHH
Roxdu T, dnaromapsa deMy odecneumBaeTcs TOUHHE OecnapayiakcHH orc-
YeT NMOJOXEHHA Jyda OTHOCHTEJNBHO Nedexmfi mMrasH. [likana paspmeneHa Ha
mecTs BEPTHKAJIBHHX K IECATH TOPH3CHTANBHHX NeyeHmit. Kaxmoe Hexenme
paBHo I cM. Ilo meHTpanrBHHM OCAM Kaxgoe OCHOBHOE NeJeHWe pa3CHTO Ha
nATH nonpasnenennlt. KooPIEIEEHT OTKIOREHHA MO BEPTHKAINM M KOS(HPmIE-
€HT pas3sBepPTKH KajJMCPOBAHH OTHOCHTEJNBHO HejeAmit mraxd. HosToMy H3Mepe-
HAS RaUpSXeHEA CHTHANA X €TI0 BpPEeMEHHHX IAPAMETPOB MOXHO NPOM3BOIATH
OpAMO TIO DTHEM NeJICHHAM. .

s yupomeHES M3MEDEHHA BpEMEHM HApacTAHAS MCCJIENYEMHX CHTHAJIOB

Ha HWKaje TOYKAMM HaHeceHH ypoBRm I0% ¥ 90% pasmepa NKaJl 1O BepPTAKATH.
PaccrosHme Mexmy TouRaMx pamHo I moxmmesnenmo (0,2 cm).

OcpemeAHOCTS JUAM{t IKAJH peryaupyeTcsa pyuxof [HAJA.

Ceruarnit cBeTOPEIBTD OCeCHEUMBAET YJAYyUNEHME BEIMMOCTH Jyda IOpH
padoTe B yCJOBAAX CRIBHOR HapyxHO# ocBemeHHOCTH. CBETOQHIBTD HEeOGXO-
MO CHEMATH IpE PororpafrpoBaHEE WIN HAGANMERAE CHTHAJOB ¢ GOJbmOR
CKODOCTEHD SAlACH.

s cHATAA cReTOPMIBTPA HEOGXONUMO OTBEHHTHTH BOCEMB TaeK, Kpemd-
mEx oCpamwieHEe, H CHATH 6ro. CHAB CBETOJWIBTD, JCTAHOBHTE OOpaMIeHme
H saKpemdTe ero raftkamm.

9.2.2. lprdop odecmeurBaeT NBa pexaMa DAGOTH:



- onHoKaHanpHull (A 7 E);

- meyxkadassHui (IOOYEPEIHO n [IPEPHBUCTC).

Pexum padoTH BHOMpaeTCA C NOMOUBIO IepersmdatTens PEEVM. B omHoxa-
HAJIEHOM DexXmMe Ipudop padoraeT KaK OCHuUHHI ONHOKAHANBHHE ocLwwuIorpad.
PazBepTKa OpE STOM MOXET padoTaTh B 4BTOKOJEGATEJEBHOM, RIVIEM ¥ OIHO-
KpaTHOM DexXmMaXx.

B IByXKaHaJIbHOM pexmMe oda kaHala padoTamT OJHOBDPEMEHHO. Pexum
TIOOYEPEIHO peKOMeHIyeTCA HCIOJb30BATH NP MCCIEIOBAHMA CHTHANA Masoh
IpreybHOCTH, a pexmM IIPEPHB/CTO - carHanop Gonpmofft IIATENBHOCTH
(npz padoTe HAa IJMTENBHOCTAX pasteprks I mc/cm m Goxee) .

9.2.3. llomava ncciaenyeMHX CHTHANOB OCYMECTRIAECTCA CICLYRUM O5—
pasom.

Ecqi MCTOYHEK HCCIELYEMBTO CHTHAJIA AMEET BHXOIHOE COIPOTHRIEHANE
50 Om, TO €r0 MOXHO HEIOCPENCTBEHHO MONKMmedars K ocmmwurorpady. Cmraa-
JIH MOXHO mojaBaTh Jméo Ha BXOI A, sudo Ha BXOI B, améo Ha 0o0a BXOma.

Ing oGecmeuenmsa Majoff Harpysk:m Hccaexmyemolt mems HeoSXONMMO IDA-
MeHATH BHHOCHOR meawrens I:I0, mmennmit BxomHoe comporTmriesue 500 O,
wiz 1:50, mvenmuit BXOmHOE compoTmmieHme 2,5 EOM,

BxonHo# Kackall YCHIHTEJA BEPTHKANIBHOIO OTKIOHEHHA BHIEDERABIET
OEKOBOE BXONHOe Hampsikenwe +3 B. Curemomaressso,B nojoxedunm 0,01 mepe-
KmpgaTeas V/cem BXOJ{HO€ HampAXeHme He IOJEHO ImpeBHmaTs +3 B, B 1py-
T¥X NOJOXEHAAX NMEpPEeRAwYATeNd V/cm BXOZHON CHIHaN NENIATCA, B TOBTONY
BEJMIMHA TOIYCTHAMOTO BXOXHOT'O HaNpsEeHHs BO3pacTaeT. OfHAKO By BCEX
HONIOREHAAX BXOLHOT'O NeJWTEJA BeJHIMHE HONABAEMOT'O BXOLHOT'O CHIHAJA
OTpAHMYMBAETCA PACCEHRAEMOl MOWHOCTED DE3HCTODOB, BXOIANMX B N@JIATEJNE.
Tar Kaxk BXOZHOE CONpOTHBIeHHme mexmresd paBHo 50 OM, a MOmMHOCTH pac-—
CefHEA 3AJOXEHHHX pe3HACTOpOB He npernmasT 0,5 Br, BeJmumA2a MAKCHMAIH-
HOT'O JNONyCTMMOTO NOCTOAHHOTO HANpPAXeHHd, MONABAEMOTO HA LEJATENH, HE
IOIEHa NpeBHmMATh +5 B apeRTHBALX.

lipz momave Ha BXOI NpHGOP2 EMOYJIBCHOT'O HANpAKEHMS BeJuImHOR Go-
Jee 5 B HeoOxommmo, YTOOH EMIYJIBCHAS MONHOCTH He IpEBHNANa HOMEAAIbL-

Hoff MomHocTm neamrenad, T.e. 0,5 Br. Ter xax mMuyincHas MOWHOCTH 33-
BACHT OT ILJIATENHHOCTH ONHOKDATHHX CUI'HAJIOB K YACTOTH CJELOBAHEA I€-
PROIMYECKMX CHTHAJIOB, HEOOXONMMO YCTAHOBATH LpENeJEHHE BDEMEHHHE
3HaYEHAA, YTOCH HCKINYATH HEPErPEB pe3HCTODOB MeJMTeNd, KOTOPHE H3—
3a IeperpeBa M3MEHSOT CBOD HOMMHAIBHYD BeJMIMHY K IPYTHE XapaKTepHuc-
TEKN. A pesmcTopoB THna C2-I0, mpEMeHeHHHX B JeJIATeNe, BO3MOXEH
HeperpeB Ha 30°c. Earn neperpes OyneT GOJBIE 30°c, pE3UCTOPH OyIaYT
paspymarscs.

JImarpamma Ha prc. IS5 maeT BOBMORHOCTH OUPENENHTH MAKCHMANBLHOE
NMHKOBOE HMITYJICHOE HampsakeHHe, KOTOPOE MOEET CHTH BXONHHM IS AMIYJIb-
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COB ¢ 4acTOTOR NOBTODEHHA MeHee OXNHOTO B MEHYTY, T.€. LIS OXZHOKPATHHX
CHTHAJIOB.

Ina cHTHANOB, MMEDIMX CpelHNN MOUHOCTH He Goxee 0,25 Br mpm wac-
TOTEe MOBTODEHEA GOJlee ONHOTO B MEHYTY, OpENENH OMKOBOI'0 HMIYJIHCHOTO
HanpaXeHus NaHH Ha pmc. I6.

Ilpr ECCNeTOBAHAM CJOEHHX CHTHAJIOB, MMEDIEX MMIYIHCHYD MOMHOCTE
P (Br), mmareasgocTs T (¢) x wacrory mosropesms F  (Tum), meficTeyor
yonorrs (I, 2), OpE BHIONHEHAM KOTODHX NeJHTeJb He CYNEeT MOBPEXMeH:

- IJIf 1NeDPMOINAYECKAX CHTHAJIOB

0,I
& ——rt
P.T. < 1+0,2F (D

- I ONAOKPATHHX CHTHAJIOB
P.T. <€ 0,I. (2)

A CHTHANOB, MMEDIMX CPeIHKD MOmHOCT: PI, meamrexss He OymeT
HOBpeXNeH, €CJM BHIOJHAETCA yciopms (3):

P.T. < 0,I - 0,2PI. (3)

TlpmBeyieM HECEOJBKO NPEMEDOB pacyeTa, NOACHANEMX BO3MOXHOCTH HpA-
6opa TpE HECCNeIOBAHMM CHTHAJIOB ¢ MompocTsb 0,5 Br m ammamrynolt dosee
5 B.

Tpmmep I. JomycTmM, HMeeTCH ONHOKDATHHI CHTHaJ C aMIIATYIoH, EAR-
TeJIBHOCTHD H NMEPHOJOM CJENOBaHMA, KAk IOKas3ano Ha puc. I7.

HeoGxommo OmpeNeJIETE: NOJOXEHHME NeperjpyarTens V/ecm , KOTOpOE
He OyXeT MOBPAXNEHO CHTHAJAMA OOJBIOY aMILIATYIH, NPZX KCCJENOBAHHM CHT-
Rraya ¢ manoft ammrmrymoft, T.€. cmrHana c¢ ammamrymod 0,2 B.

Onmpexesom, Kaxoff meperpeB CONDOTHRIEHHI BH30BET KAXNHI MMIYJEC.

g = —E2L (4)

rie § g - meperpes, °C;
CR ~ TEIIOBAasg eMKOCTH. JuA pesmcTopoB THma C2-I0:
Cg = 3-107 x/C.

TeMmepaTypa PE3UCTOPOB B KOHME MEPBOTO EMIYILCA BO3pacTeT Ha
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2.c. 703
bgq = _E _ %5107 e,
50-3.107°

Jlanee TeMmeparypa HQUHET NATATH N0 SKCHOHEHIMANHHOMY 3aKOHY B
cooTBEeTCTBEM ¢ JopMysoRt (5):

= . t.
’cK tm e (5)

rne R, - Temwropoe compoTHBIEHRE. JiiA pe3mcTopoB Tmma C2-I0:

R‘b A b5
_ 0,1
6 =13,3¢ 55°3°10°  _ 13,3.¢70:6 - 24,19,

B Hagase BTOpOTO HMIYJBC2 BO3DACTAHME TEMIEPATYDH pe3HCTODOB
Gymer 24,I1°C. Bospacradme TemmepaTypH, BH3BAHHOE BTODHM MMIyJIBCOM, Oy-
Ier:

2 -3

25%.1-10 1
+t = = 4, C.
R2 50-3.10°

BospacTeHEe TeMmepaTypH B KOHIE BTODOTO HMIYJIBCA PABHO

tg + tpo = 24,19C + 4,1% = 28,2 °C.

Jlo Havajsa TpETHETO EMIYJIBCA TEMIEDATYpA yOALeT, & TPeTHH HMIYJIHC
n3-32 Manoft aMIIATYAH YBeAHYEHHS TEMIEPATYDH He BH3GBET. SHAUAT MAK-

CHMANEHHE IeperpeB pesmcTopoB Gymer 28,2°C, TAK Rak 8TO MeHBmE Jo-
IyCTEMOTO IieperpeBa 30°C 9TOT CHT'HAN MOBPEXNEHHS DESHCTOPOB IEJHTENS
He BHzoBeT. Camas Conbmas aMITETYNA HS CEDHE HCCAENYEMHX HMIyABCOB
30 B. 3T0T HMIYJIBC He MOXET BH3BATEH OTRJIOHeHMe Goyee 300 meseHmit
mxanH. Torma HOJOXEHHE NeperamwUaTend V/cm , HA KOTODOM MOXHO HC-
CJIeNOBATEH STy CEPHO HEMIYJBCOB, GYHNET:

30 0,I Vv/cm.
300

Honoxenms 0,0I; 0,02 r 0,05 mepermouarens V/cm HCOONH30BATH
HeJb3d, TAK KaK OHM NPHBONAT K OpeBumeHmm mpefena 300 neseHER myasmu
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mwiz 3 B. Ionoxesme 0,2, 0,5 m I mepermouarens V/cm  MOXHO HCIOJNB-

30BaTh.
Ipmvep 2. Uccwemyemuit cmraan (pmc. I8) mMeeT NOCTOSHHHE ypOBEHB
mopanka I B; amwmryna mvmynscoB 60 B, wacrora ciemosasma I EMIYIBC
B MAHYTY.
HeoGXOmMMO ONpEXEJATH IJIMTEJNBHOCTE MMIyJaeca TI m mosromeHHe nepe-
wmuareaeft V/em |, KOTOpOe MOXHO HCNOJNB30BATH.
MomHOCTE, KOTOpas BHIEJAETCA BCJAENCTEBHE BO3Me#CTBHA IOCTOAHHOTO

YDORHA

MomHOCTh, BHESJAEMAS HMIYJIBCOM:

2
P, =—S0 - 72mr.
50

Torza u3 HepapeacTBa (3)
72-T=0,1-0,2-.0,02 = 0,096,
T < 0,I3 mc.

3HauAT, ecNM IJIETE ILHOCTH HCCHIeIyeMoTo mMpyJsnca Mensme 0,I3 mc,
Iengress He CyIeT NMOBPERIEH.
Honoxenme neperywdaTesas V/cm , KOTOPOE MOEHO HCHONB30OBATH:

€0 _ 0,2 v/en.
300

Kpome nonoxenmda 0,2 V/cm MORHO HCHOJB30BaTh moioxenme 0,5 n
I V/enm.

Nlpemep 3. MmeeTcs BXOIHOR MMOYJNBC IVIMTEABLHOCTH 2 MC K 9ACTOTOH#
cienopadua F = 5 Tx (pmc. I9). Heo6XommMo OmpeNeNMTH MAKCEMAIBLHYD
aMIVIBETYLy HMIOyJIbCca, KOTODYHD MORHO NOKATH Ha BXOXN Hpméopa M NOJIOXeRME
nepermoYaTeds V/em |, KOTODOE MOXHO HCIOXH30BATH.

W3 ypamderms (I):

p2.108 « —QI  _ 9,05,
140,25
P < 25 Br,

U =VPR'= /25-50 = 35 B.
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3HauNT, ECJIH aMILIETYNa AMIOYJILCa MeHBme 35 B, ero MOXHO neeaeno-
BaTh (€3 ONACHOCTH IOBPENMTE: BXONHOM Hesmmrens. IonomeHIA I1e pe KnogaTe ~
Ja V/em , KOTOPHE MOXHO HCIOJBH30BATE :

(35 = 0,116 v /em) 0,2; 0,5 u I.
300

ImanasoH ECCIELYEMHX CUTHAJOE MORHO YBEJNWIATH, NPHMEHSAA BHHOCHHE
Jesrresk I1:I0 = I:50. Jemmrens I:I0 mosBOJIAET HCCJAENOBATE CHTHATH C
amummryrnoit no I0 B, a menmress I:50 - mo 25 B.

9.2.4. BuGop pexmma pasBepPTKH OCYMECTBIAETCH CJIeXLyDiymM odpasoMm.

B aproroneCaTe/bHOM DeXvMe KMEETCS 3AmYCK PAasBEpTHA K IpA OTCYT-
CTBMY 3aIyCKAWEeTo cHTHaJa. JacToTa 3amyCKa 3aBHUCHT OT IOAOXeHmH me-
pexmouareas BPEMA/cm m pywxe CTABIEHOCTS. Sanycraouuit CHTHaJ ¢ wac-
roro# chume 5 I'm 6ymeT GJOKMpORATH aBTOBANYCK B CHAXPOHM3EDOBATEH pas-
BEDPTRY.

B ®xnymeM pexuve pasBepTKa 3alyCKAETCA TOMBKO TIPH HAJNMMAHM 3AIyC-
Kapmero cTHaia. Ecam yacToTa CHTHANA 3amyCKa He NpeBumaeT 5 Ii,
HEOGXOLEMO HOXB30BATHCA TONBKO RIYIMM DEXIMOM Das3BepTHI.

Tpz Brmoverun mepermmuarens PABOBHI odecmeumpaeTcs oNHOKpaTHH
3aImyCK pasBePTKH. I'OTOBHOCTE Pa3BePTHM K 3alyCKY BOCCTARARINBAETCH
BPYYHYO HaxaTeM kHomkE T'OTOB.

PazoBHit pexum yIodeR mpy doTorpadMporaHmy CUTHANIOB, TaK Kak
HCKJIOYAET 3aIyCK Pa3BepTKE CHyyaflHHM WYMOBHM CHTHAJIOM X IIpeIOTBpaip-—
eT 3aCBeTEY (QOTOIUIEHKH.

B aBTOKONESATESHHOM DeRFMe OpY HAJMIMM 3alyCKAOWETO CHUIHANa pas-
BepTKa 3aHyCKAETCH KAaK I B EKIymeM peruMe,ONHaKo IpY OTHKINYECHAM CHT'HA-
Ja 3alyCcKa BO3HHKAET KPATKOBPEMEHHOE IPeKpalmeHye 3amyCKa Pas3BepTKH.
910 OCycuOBNIEeHO GIOKMPOBKOMY CXeMH aBTOKOJEGaHMI 3amyCKANMM CKIHAJIOM.
Bpema Gmoxmposky paBHO mpmMepHo 0,8 c¢. ABTOKoJeGaTesbHEil pPexMM BOC-
CTEHaBJIMBAETCH TIOCNE OKOHUBHHA GJIOKMPOBKH, T.e. IpUMepHO uepes 0,8 ¢

HOCJNe OTKIMUEHNMA CHTHANA 3allyCKa.

Ecim B aBTOKOJNeGaTeNbHOM DEXEME YCTAHOBIEH MaJiHii KOD(PPHIMEHT
pas3BepTKH, a 3aldycKapmuil CATHAJ MMEeT MaJyD YacToTy CJIeNOEaHud, TO
CHT'HaJ 3allyCKa MOXET He OJIOKMpPOBATE CXEMY aBTOKOJE€CaHMiI - IPOMCXOLUT
fasmpmzanmyck. OH MOXeT OHTEH YCTpaHeH IepeKINYeHMEM B XKIYymuil pexim,
NOJy9eHyeM COOTBETCTBYWOMETO 3allycka H 3aTeM OCPaTHHM IEDEKIOYEHHEM B
aBTOKONMEeSaTeJbHH DeXmM.

9.2.5. BHGOp MCTOUYHMKA M BMIA 3amyCKa pa3BepTHKM IPON3BOINXUTCS
caenynumM 06pasoM.

Kak npaBmio, pexoMeHIyeTcA HCHOJB30BATH BHYTDEHHMI 3aIyCK pas-
BEPTHHM HCCJENyeMHM CHTHaIOM. IIpd 5TOM ofecrednmsaeTcs HaHMEHBNAS Har-
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py3Ka Hmccaenmyemolt menm m He TpelyeTCA CHENMENBAHE CHTHaM WIA 3amyc—
¥a. OMHARO B 3TOM CJydae YIparIeHme MOMEHTOM MOABIEHAsT CHTHAJ4 Ha
pasBepTKe orpadmdedo Bo3MoXHocTaMM pyuxkm YPOBEHb. Fcnm rpedyercsa ym-
DABIATH MOMEHTOM NOSBJIEHHS CATHala Ha pasBepTKe B MAPOKEX Ipenesax
A EMEETCSA COOTBETCTBYDUHH CHTHAN A 3amycKa, 3TOT CHTHAN HEOoOXONMO
HACIONB30BATE WIA CHHXPDOHASAIMM DA3BEPTKE B peXAME BHENHEI'O SamyCHa.
Bog wacToTa HCCJIENyEMOTO CHTHANA CHHXPOHHa ¢ 9acTOTOR ceTH IMTaHmEd,
DEKOMEHIYeTCA MCIOIB30BATh BHYTDeHHUH 3amycKk pasBepTKA OT CETH.
BuGpanAHft HCTOYHEK 3alycKa MOXeT OHTH HONKMOYEH HENOCpeLCTBEHHO
K JCHIHTeN® cmHXpoHm3aimpm (moxomenme "I:I") wim depe3 aTTeHwarcep (1o-
noxerdge "I:10"). B monomeduu "I1:I" MAKCHMANEHHIE AMANA30H PETYAMDOEKZ
ypomHa samycka cocramngsr +I00 mMB, B mosoxermm "I:I0" cocTamiser
+1 B. MaxcEMaJIBHHI IO aMILTATYNE CHTHAJ, KOTODHE MoxeT CHTDH NOTAH Ha
BHemAM{l BXON 3aIlyCKA pasBepTKH, COCTamiIfeT 3 B B monoxenmm "I:I" z
5 B B nomoxenma "I:I0". Ionoxenme "I:I0" MORHO HCOONB30BATH IS OC—
JadileHAd BIAAHAA WYMOB 3aMyCcKawmero cHrHaja. [lopor 3amycka OCHmLIOT-
paja cocramifer mpmMepHo 5 MB (r.e. BXomHo#t zanmycrapmui CHTHAN IOJI-
XeA OHTH Goneme 5 MB). Ecam samyckamummi CHTHAJ CONEPEMT MYMH M OHH
mensme 40 MB, TO B momozenmm "I:I0" ypoBeRb mHyMOB OyHeT HmEe 5 MB

X He OyleT BIMATH HA 3aOycK pasBepTKA. OTEPHTHE WM 3aKpHTHE BXOIL
3aIlyCKa BHOMpaeTcd HepermouaTexsmu "~ " m " S ". OTKpHTHI BXOX
MOXHO HCIOJIL30BATH LIS 3allyCKa DA3BEPTKE CETHANa B IMANA3CHE YaCTOT
OT NOCTOSHHOTO TOKRA IO 250 MIN. 3akpuTH# BXOX OJORMpPYET NOCTOAHHYD
COCTARIANIYY 3alyCKapmeTo CHTHAJA, & TaKkke OCJHACHAET YACTOTH HEEe

5 I, 3aKpHTHII BXOX MOXHO KCHONL30BATH IV YCTPAHEHHEA RIAAHAS HHES-
KOYACTOTHHX WYMOB Ha 3aUyCK pas3BepTkA. OH DEKOMEHIYETCS HDH CEHXPO-
Husammy gacroTams Beme I0 KIii.

9.2.6. Ocmwurorpad ofecmeumBaeT LeCATHKPATHYD DACTAXKY K300pa-
REHAS CHUTHAJNA NO TOPU3OHTANM IDH JIOOM KodHPMIiZeHTe pa3BepTKA. BRID-
9eHAe DaCTSXKM SKBHBAJIEHTHO YBEJWIEHHD IJIMHH paseeprrz B I0 pas,

T.6. pfeKTHBAAA IAHA DA3BEPTKHM CTaHOBMTCA paBHoit I00 oM, BMeCTO
I0 cm 6e3 pacCTIRKH.

Pacraxka nossougeT:

~ HaduomaTh # ASMEPATE JmGo#! yIacTOK H300paXeHnsa CHIHAjNa NpH
yBesrieHnn ero B I0 pas IO TODHMBOHTANH; 3TO OCOGEHHO [EHHO IIpH HEOG—
XOIUMOCTHE IeTaJbHOT'O MCCIeNOBAHEA CHI'HAJE, HaXONAmeTocs
CPaBHATEJBHO TAJEKO OT HadYaJa DAasBEPTKA, EGO B TAKOM CIydae HEBO3MOXK—
HO yBeJMYEeHNE HM300paKeHUA CMTHaJIa 33 CUeT H3MEeHEHHd KoffmmeHTa pas-
BEPTKH, TAK KaK CHTHAJ] OKa3HBaeTCA 38 IpeliesaM# pasBeDTHE (NMOABIAETCSA
cmEOM "mosmHo"™) :

- NONYy4MTH KOPIUIMEsTH pasBeprkE 2,5 u I0 Hc/cm.

9.2.7. Ocuwwtorpad Ha rHesme BuXOI L[  BHmaeT mpaMoyrosbHlt
cHTHaJ, CHHXDOHHHA C HaJaloM DasBepTKA.
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SanycK BHEMHEX JCTPOHCTB 3TMM CATHAJOM OCYMECTBJAETCS CHHXPOHHO
C 3amyCKOM pasBepTHKM OcuuLrorpada.

9.2.8. Ocmwwrorpad CI-75 NMO3BOJNSIET N3MEPATH:

- MCHOBEHHHE 3HA4YEHNA HANDSKEHMA HMCCIGIYEMOTO CHTHAJNA OTHOCHTENH-
HO Kopmyca npmdopa;

~ PasHOCT» HampskeHUH MEXKIY JIOOHME IBYMA TOYKAME (9acTsMm) cur-
Hama;

- BpeMeHHOM HHTEpBAT MEXIY NBYMA JOOHMA TOYKaM (JACTSME) cuTHA-
Ja;

- IUIMTeJIBHOCTH CHTHAala WIE eT'0 4YacTH.

I ompeneseHMsAs MTHOBEHHOTO 3HAYEARA HANpAKEHM CUTHANA OTHOCH-
TEJIBHO HYNEBOTO HOTeHHmata (Kopmyca mpuéopa) m3MephTe DACCTOAHZE IO
BEPTHKANA MEXNY TOUROZ (y4acTKOM) CHTHala, HampsEeHEe KOTOPOK MaMeps-
eTcd, 4 HYJNEBHM NOJDEECHHAGM Jy4a, T.€. MOJOXEHHEM JIHHAM Da3BEPTKN Ha
9KpaHe OCHWLIOTpaga NpH OTCYTCTBAM BXOIHOTO CHMTHana. MsmepeHHoe pac-

CTOSIHAE YMHOXBTe Ha x03QPHMIMEHT OTKIOHEHHMA, YCTAHOBAeHHHH Iepermya-—
TeJem V/cm . PesyJasTar IaeT BeJMYAHY H3MEDPAEMOTO HAlpAXEHHA.

Ina onpeXeseHHA HamDSREHUA MEXIY JOCHME TOYKAMA WIH 9acTAMA
CUTHAJIA K3MEDPHTE DACCTOSHME IO BEPTHKAIA MEKLYy 3THME TOYKAMH (4acTs-
ME) Ha M306pageHnmy CHTHaJa IO LKAJNe Ha 3KpaHe ocuwuiorpaba ¥ yMHOEL-
T€ 9TO DACCTOAHAE B CaHTAMETDAX Ha KOBYOMIMEHT OTKIOHEHHS, YCTAHOB-
JeHHH# nepermodareyeM V/cm.

IS m3MepeHdA BPEMEHHOTO HHTEDBAJA MEXLY TOYKAMA HIK JaCTAMKA
CHTHAJA K3MEpPHTE DACCTOSHEE 1O T'OPA3OHTAIM MEXIy STAME TOUKaM (dac—
TAME) Ha E306pDAXeHUM CHTHaJA IO MKAJe Ha SKpaHe ocmwuiorpaga X yM—
HOEBTE BTO DACCTOAHAE B CAHTEMETDPaX Ha KosfrimeHT pasBepTRH, ycTa-
HOBMEHHHI mepermmouareseM BPEMA/ cm (Wwiu Ha ONHY ZeCATYD yCTAHOBIEH-
fgoro KOapPUIMeHTa pa3BEPTKA, €CJN BKIDYEHA NEeCATHKPATHAS DACTARKA
pasBepPTKA) .

Bpemg HapacTaHmA CHTHANa W3MEPHTE IPA BeJWUIMHE K30CPAKEHAS CHT-
Aaja, paBHOM 6 cM. B 3TOM cuyyae BpeMs HapaCTaHHA CHTHaJa ompeXnessit-
T€¢ MEXIY HAHECEHHHMA Ha [Kajle TOYEYHHMM JMHAAMA, COOTBETCTBYDIWMMA
yposuse 0O,I # 0,9. PaccrosHue Mexmy TOYKeMM paBHO 0,2 cM.

9.2.9. Jna npoBeNedEs maMepeHEi NapamMeTpOB CHTHANOB C HaMMEHBIA—
M#I OOTDEMHOCTAMH cOOJNIaiTe Cienyouype YCIOBHA:

- CJSIHMTE 3a TeM, YTOCH NONKICYeHEE ocHmuIorpaga OKA3HBAJNO BO3-
MOEHO MaJIOe RIHAHEE Ha padoTy HCClexyeMoro ycTpoiicTma;

- BuHOEpaliTe KOBQIHIIEEAT OTKIOHEHES ¥ KOBPPHMUIMEHT DPa3BEPTKE T2KHM
odpa3oMm, YTOCH M3MEpAEMAS 4acTh CHTHANA FMesa BO3MORHO Conpum#t pasmep
B Openesax padodefl yacTE SKpaHa B HaopaBIeHHR U3MepeHHii,T.e. IO BEp-
THRAJIE [PY M3MEDEeHMH HANpSEEHm ¥ IO TOPU3OHTANN TNPHM M3MEDEHHH Bpe—
MEHHHX MHTEpDBAJOB; '
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- pacmosarafiTe E3MEPAEMyH YacTh CHTHAJA TO BOSMORHOCTH B cpenne#
9acTH dKpaHa.

9.2.10. TorpeuHocTs H3MEpPEHHI HANpPAXEHWA CHTHANOB HE NPEBHNAET
5%, a ¢ BuHocHuMA mesmressmz 1:I0 m 1:50 - 6%, ecas m3vepsasMuil CHTHAT
YIOOBMIETBOPAET CJELYOUMM YCIOBMSM:

- JUIRTENBHOCTE CHMTHAJNA WM M3MeDSeMOR ero 4acTH He MeHee 8 He;

- YacTOTa NOBTOpEHHS CHTHama He CGoxee 50 MIm;

- pa3mep m30CpaxeHMs WINM M3MepseMoft ero JacTH Ha DKPaHE OCUMI-
jJorpada Mo BepTEKANN He MeHee 2,4 cM.

9.2.1I. [lorpemHOCTs M3MepEeHNA BpeMEHHHX WHTEpBasOB, a TaKke IOr-
PEMHOCT: M3MepeHUss BPEMEHHHX MHTEPBANOB B padoueMm JManasOHe TEMIepaTYE
He mpeBrmaer +(5 + __0,4 HC |, 100) %. MloTpenHOCTs U3MEpeHNa BPEMEHHHX

X

MATEDBAJIOB B DAGOYMX YCIOBHSX He mpeBHmaeT +(7 + 0 %?HC - 100)%.
X
YRazaHHHe TOYHOCTH 0CECIEUUBANTCH, €CJH H300paxeHWe CUTHAJIa WIK

u3Mepsemofi eT0 YacTH Ha SKpaHe ocumLIorpaja MMeeT pasMep IO T'OPH30H~
Tam He MeHee 4 COM.

9.2.12. dororpafmpopaHne ONHOKPATHHX CHTHAJOB.

YcranopuTe KOBPIAIMEHT OTKIOHeHHS M KoddurmeHT pas3BepTKU, Tpe-
OyeMHe IUIS TONYYEHHA U300MAEHUA HCCAELYEMOTO CHTHaja. 3alyCTETe pa3-
BEPTKY B EIYMEM DeXMME KakuM-JNOO CHTHAEJIOM, HanlpyMmep, oT ceTm. Haxa-
Trem Homkp PABOBHI Brunoumre ONHOKpaTHHE pexEM paGoTH paspeprx:. le-
puoiMYeCKA HaxmMad kHomky I'0TOB, ycTanoBuTe SAPKOCTH Jyda, HOCTATOY—
HyP IUIA HONy4yeHHs 3amucu Ha gorTomwreHke . Hodefirech onrmManbHolt doxrycm-
pOBKM Jyya. llofwmodnTe HCCAENyeMHI! CHTHAN KO BXOXy ocmnmwuiorpagfa. Bu-
depaTe 3allyCK PA3BePTKY CHHXPOHHO C MCCJIELYEMHM CHTHAJIOM. YCTAHOBATE
HEOOXOIUMY OCBEMEHHOCTH WKAJH.

CapmvpTe YeTHDE H3 BOCHMM TaeK, Kpenamux odpamieHne,  STHMH Taji-
KaMe 3aKpelmTe foToTySyc M3 KoMILleXTe ocumwuiorpada. dororpadmporanme
npom3BonMTe PoroammaparoM TiIa "3eHAT-B" ¢ o0BeKTHBOM "Tesmmoc-44".
MexTy OOBEKTHEOM I (OTOAIIIAPATOM yCTAHOBMTE IEPEXONHOE KOABLO M3
KoMILIeKTa ocumiorpada. lpucoenmumre Qoroamnapar K HOTOTYSYCY.
Coxycupyfire 0GBEKTUB Ha mM300paxeHme cuTHajua. OTkpoiire 3arBop foro-
ammapaTta, IpOM3BeIMTE 3aldyCK pa3BepTKW X 3akpolire 3aTBOP.

Ilpy npmveHenmu oO6BexTEBA "Tesmoc—44" C OTHOCHTENIBHHM OTBEDCTH-

eM I:2 n foromwresxn P3-3 ¢ wyscreyrennaocTs 1200 I/penTren mnn
KH-4 ¢ uyBcTBMTeNBHOCTH 350 en. I'OCT MaxciumMaabHAs CKODOCTH 3aIMCH -
850 x™/c.

Iy fororpadmpoBaHuA CHTHAIOB ¢ CosplEMA CKOpocTaME (mo I500
KM/C) NpEMEHATE OGHLEKTHB C OTHOCHTENBHHM oTpepcrmeM I:I,5 ¢ POKYCHHM
paccrosHmeM He doyee 58 MM K cooTBeTcTBYylUMi doTOoTySyC.



9.2.13. Ocuwurorpad Ha rHEesme BHXOX / BHI2eT UMIIYJBC, Npen—
Ha3sHaueHHH{ U1 NpOBEPKE NApameTpPOB HEPeXOIHOH XapakTe pHCTHKA.

Ilpg padoTe ¢ MMIOYJIBCOM HEOGXOIWMO YUATHBATH MCKSREHMS B HAgae
AMIYJBCa, OCYCJOBNEHHHE M3MEHEHMEM TOKA TYHHEJIBHOTO IMOTA OT HOMA-
HAJBHOTO IO IMKOBOTO 3HadeHms. $opma MMIYJhCa NOKA3aHa Ha puc. 20.

I0. BOSMOXHHE HEWCIIPABHOCTY U METOIH VX YCTPAHEHWA

I0.I. OCume yraszaH@s

llpexye demM NMPUCTYNHMTH K OTHCKAHMD NMOBPeXIeHE B ocmmwurorpade,
NPOBEPHTE , IPABWIBLHO JM HNOTAETCA CHATHANT M HE IOBPeXGEHH JH COeIJIHV-

TeJIbHHE KaleJH.

[IpoBepBTE HOPABMILHOCTH YCTAHOBKEM ODPI'GHOB YUDaBIEHHA M HX (yHK-
OHOHUpOBaHMe . HenpaBanbHasA yCTaAHOBEA NOJOREHHA OPraHOB YIpaRJIeHMA
MORET IpHBECTE K TOMY, YTO ocumwuicrpad He padoraeT HYKHHM 00GpasoM,
XOTS1 MOBpeXUeHmi B CXeMe HeET.

Fesm BOBHEKAET KaK0oe-JMOO COMHEHNME OTHOCHUTEJNBHO HMpaBWIBHOM pa-
GOTH OIHOTO M3 OPraHOB YOpaBIeHHA, NPOBEPHTE eT0 pacdoTy B COOTBET-
CTBMM C pasnesom 9.

Y6enurecr B NPAaEMIBHOCTY PAGOTH HPHGOPOB ¥ OCOPYIOBAHHH, C HO-
MONBY KOTOPHX IpoBepsAeTcs ocnmuiorpad.

B ocnmurorpaje MMERTCS OpPTaHH KOHTDOJA, C IOMOUIBH KOTOPHX MOXHO
ONpeNieJIATH PaGOTOCIOCOGHOCTS ocuwiiorpadpa (cMm. radn. 4).

Tadnuna 4
OprasH KOHTDOJIA PadoTOCHOCOG- Bunosnnaeman
HocTn ocumwiorpada dynrxuma
Jammoura CETH CBUIETENBCTBYET O HAJNNYMA NUTAWMIX HAT-

pagedmit B ocomwaorpade. ECAX OHa He
TODHAT, 3TO NOKA3HBAET, UTO HE IONAETCH
NETapIee HaOpaxeHAe CeTH WIM HeNcHpa-
BeH ucrouHmx IS0 B (ecuom He TODHT Jiam—
nouka TOTOB).

JNeXTpoHHONyYeBasg TPYOKa llozBosigeT ompemenuTs paGOTOCHOCOGHOCTS
ocuarorpada. IIpy padore reseparopa
pa3BepTKM B ABTOKOJEOATENHHOM DEXEME
(mepexinyaTens paspeprru PKEVM B momo-
xenmz ABT.), a KoMMyTaropa B pexmMe
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OkOHYaHZE Tadmmmy 4

OpradH KOHTPOJNA PAGOTOCIOCOCHO-
CTH OCHILIOrpaja

BunonHsaeMasn
GyEROEA

Knomra IIOUCK IIVYA

Jiamnouxa T'OTOB

[TOOYFPEIHO Ha skpade AT NOIXHH OHTH
IBe JEHAM DA3BEPTKA, KOTODHE NIOMKHH
CMEMATHECH 10 BEDTHKAJNM A IO TOPA3OH-

ng

TaJZ C NOMOWBD Dy4yek "-+——=" g

NlosBosNsieT BHBECTE B OpENeNH DKpaHa
AT sxyu mpy HapymeHEM pacOTH BepTH-
KaJIBHOTO WIE TOPA3SOHTAJIBHOTO KaHANOB
X TeM CaMHM OIpeleJNHTH, Kako# m3 xa-
HayoB - "X" mwiE "Y" HeHCIpaBeH.
CernmerenscTByeT O padoTe TeRepaTopa
pasBepTKu. [Ipm M3MEHEHMH IJIHTEIBHOCTH
pPas3BepTOK NOJXHA K3MEHATHCS APKOCTH
CBEYEHHA M 4acToTa SarOpaHHsd Jamnoq-

K.

B ocumwurorpaje mMewrcs BCTPOSHHHE IeHepaTop MMOYJIBCOB B Kalmspa-
TOp. HamIHi U3 HMX BHOOJHSAET ONpeXeJeHAHE (yHKIWH:

- reHeparop fopmupyeT MMIYJBC C BpeMeHeM HapacraHma MmeHsme 0,5
AC 7 BHOpOCOM MeHBUe 5%, HmpeiHassavueHAH# IS NPOBEDKH NADAMETDOB Ie—
DeXONHO! XapaRTEePECTHKY OcLaLIorpada;

- KaymopaTop BHIAeT KairOpallMOHHOe HATpSXeHHE BeamumHoft 0,5 B
+1,5% tuna "meanmp" c mepuomom IO mrc +0,2%. C ero momomel NIpoBepAeT-
cA KaumGpoBKa KOadhPHUIMEeHTa OTKIOHEHWS BEPTHKAJBHOTO TDPAKTa H KaJml-

PoBKa KO®(UIMEeHTOB pPasBePTKH.

lons3ysach CHTHAJAME KamOpaTopa K IeHeparopa IO sKpaHy T, Mox-
HO ODOBEDHTH BHIIOJIHEHHE OCHWLIOrPadoM BCEX NPENYCMOTPEHHHX (QyHKIui,
PEXMMOB pDalOTH X HeiicTBME BCEX OPTaHOB YLPAaBJEHHA:

- padoTy pasBepTKM Ha BCEX NHANA30HAX BO BCEX peXMMax;

~ KaJuCpoBKy KO{}UIMEHTOB DPas3BEDPTKH,

- neficreme pacrsmrm x10;

- BCe BHIH CHHXPOHMSALWE DA3BEPTKE;

paGoTy KOMMyTaTopa BO BCEX DERMMAX;

- Ko3)JMUZEHT OTWIOHEHHS IO BEDTHRANH;

IapamMeTpH NepeXofHoft XapaKTEpPHECTHKE X T.X.
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lIpoBe pRa IPOE3BOLUTCSA CRemyommm oOpaszoMm. Ha BXom A ocmwuIorpa-
$a B momoxenmr "O,I" mepewmdarTess V/em ¢ THeama BHXOL xasmmcpa-
TOpa IONAETCS KAJMOPall@OHHOE HAlpAXeHMe . PydK¥ yUOpamieHAf OCIHLIOT-
pafoM ycTaHARIMBANTCA B CJENyDUHE IONOXEHAM:

- V/em - "0,I";

- PEXVM B ycumnmrese - A;

- CHHXP. - A;

- EPEMfA/ cm - "IOpus ";

- PACTAEKA - OTKI.;

- 3AIYCK - BWYTP,, "eo ", "L:I";
- PFEMM B pasBeprie - ABT.

Ilamee B cooTBeTCTBEE ¢ I. 9.I.I3 mpou3BeIMTe KAIMGPOBKY KOSHDU-
LIMEHTOB pasBePTKA X KO3PPMMEHTOB OTKIOHEHEA IO OCOMM KAHANAM, & TaK-
Xe TpoBepKy neftcTEMA peryampoBok V/cm.

OnmHOBpeMEHHO C OpOBepRO# KaMMGpOBEA KOSHQAIMEHTOB DA3BEPTKA I
KopPmIme HTOB OTKJIOHEHMS OPOU3BEINMTE LPOBEDPKY BHYTpeHHe}t CHAXpOHZ3a-
I B XOymeM DexmMe OT Kaxana A.

Ins mpoBepKE BRAyTpeHHe# CHHXpOHMBZANME IO Kapalry B mepexmuaress
CHHXP. ycranopmTe B mosoxeHme A m B.

[IpoBepKy BHemHel CHHXDOHH3AIMM NPOXM3BENWTE CJeXymEM OGpa3oM.

C momomek Tpolinmka CP-50-95¢ u3 xoMwierTa ocmwitorpada momaitre cur-
HaJ KaunépaTopa ONHOBpeMEHHO HA BXOX A M Ha BXON CHAXpOHES3AIMH. Pyu-
KF YOPaBJeHAd OCHAWLIOTpPafoM YCTAHOBATE B CIEIybIMe NOJOREHHAS:

- PEXIM B ycmmmresne - A;

- V/em - "0,I";

- 3AIVCK - BHFIH., """, "I:I";

- PEXIM B pasBeprre - RIVII.

Pyuxo#t YPOBEHD moGefirecr ycTofiumBoro m3oCpakeHMs CHTHaJA Ha 3K-—
pafe JIT.

SaTeM BHRINUETE Kaxmoparop (mepewmouarend ranudparopa BKI./OTKI.
B nosoxesud OTKI.) m Brmoumre reHepaTop. C rHesma BHXOL _/~ reHeparo-
pa Ha BXOX A ocmwurorpafa B noyoxeHpm "0,05" mepexymuaresns V/cm Io-
naftre mvmyxsc rereparopa. Hepewmouarens 3AIVCK ycraHomATe B IIOJOXEHUE
BIVTP,, "—", "I:I, CVHXP. - A 1 B, BPEMA/ en - "20ns ", PACTSEKA -
"xI0", PEXVM B pasmepTre - EIVIl., "+". Pyuxo#t YPOEEHD modeftrecr yc-
ToffamBOTO M300paxeHus CHTHana Ha skpaHe T, IIpoBeprTe BpEMA Hapac-—
TAHAA X BHGPOC Ha OepeXOonHO#t XapaKTepHCTHKE B KaHale A,

s mpoBepKA IepeXOXHO¥ X2paKTePHCTHKM B KaHave B MMIYJIBC TeHe-
paropa nozafire Ha Bxox B ocmmwurorpada, neperymyaress PEEMM B ycmim-
TeJe YCTEHOBHTE B mONoxeHme B, mepexwmouaress CUHXP. - B IOJORERHE
A mB.

Ecaim B pesysarTaTe BTEX NPOBEPOK HPFUYMH HeMCHpa2BHOCTEeH He odHa-



DyReHO, OTHIETE MedeKTHYD NeTaNb. BASYaNbHO NPOBEPHTE T€

JacTH OC-—

mwuiorpada, B KOTOPHX IpennoJiaraercs NOBpexteHme. MHOTHE MOBpeXNeHAA
MOT'YT OHTH OCHEpYReHH IyTeM BASYaJBHO! NpOBEDHN, HANPHMED OTIAAHHLE
TIPOBONHUMKM, NOBpEeRIEHMe IPOBONA, BHNENMAE B3 CTPOS NETATE X T.X.

I0.2. DepeueHs BepoATHHX HemcmpaBHOCTeH

I0.2.1I. Mlepeueds BO3BMORHHX HeHMCNpaBHocTel, WX IPU3HAXE M CIOCO—
OH yCTpaHeHHs NpHBENEeHH B Tadki. 5.

TaGnama 5

HammenoBaHme HeHCIPABHO- BoamoxHasg ' Merox

CTH, BHemHee HPOSBIEHHE nprqnga ycTpaHeHas

I TONOJHATENBAHE IPH3HAKE

I. He BwiwyaeTcsa HaopA- |He nmomrimdyeH mAYp TNonrmnoaATs .
®meHme (He 3aropaeTcs |IMTAHAA X OCIWULIOT-

CHTHAaJBHAA JIaMIIOYKA pady.

CETE) . OCpuB WHypa MHATaHWA| HenpaBmTs.
lleperopen mnpexox- | CmeHHTs.
DaHATeNb CETH.
HemcopasHuit TymMOnep | CMEHHTE.
BRIOYEHNA CeTH.

2. llpr Brumwgednms mpudopa |[oBpexmeHme B ORXHOM | OTHCKATE MOBpeXHeHHHIt
neperopaeTr npefoxpa- |E3 BHNIpAMHATeNeH# WIN | SIEMEHT M 3aMEHHTE.
Hureas IIpI (24 miu 3A |cTadmimsarope.

B 3aBUCAMOCTH OT Ham-
paxeHns nmrammeit ce-

3.

4.

TH) .

[Ilpp BRIOYEHAN OCIWI-
Jorpaga neperopaeTr
OI¥H W3 OperoXpaHuTe-
Jqeit, pacHoNOREHHHX Ha
M cradmiE3aTopoB.
Her ayga Ha sKpaHe
QlT.

[loBpexmeHue B
3JIeKTPOHHOM CTaCWIn-
3aTope, COOTBETCTBY-
DIEM CIOpaemMoMy npe-
JOXpaHATeJImo.
AcrMveTprs B yowin-
TeJNe BEPTHHAIBHOTO
OTKJIOHE HEA .
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OrHCKATH NOBPERIEH-
HHi 2reMeHT H CMEeHHTE

[IpoBepUTEH DEXMMH B
COOTBETCTBEE C Talam-
UaMe HanpsmeRmd z
CMeHATH HeMCHpaBHHE
3JIEMEHT.



llponosxenme Tadnemy 5

HamveRoBaxme HeMCIpaBHO-

CTH, BHEMHEE NDOABICHHAE

A JONOJHATEHBHHE IPA3HAKH

BosMoxRasg
mprymHa

MeToxn
ycTpaHe His

5. [lpr nomade Ha BXOX
yemWIATeNA CATHAJIA Ha
sxpade AT Her
u300paKeHnd .

He paGoraer xomuyra-
rop (Opy IepexmoTe Huy
nepexm4yatesns PEXVM B
YCHIKTeNE HET OIHOI'O

A3 Jydue#t Ha 3KpaHe
IT).

He nomaeTrcss BHCOKOE
AanpsxeAne Ha JIT.

Hemcnpasna 3T,
HemcnpaBeHn reHeparop

Da3BePTKH.

lloBpexnenne B cpel-
CTBax, C NOMOMBI
KOTODHX IOIaeTcs
CHTHaJ Ha BXON yCH-
JIATEJIS .
loBpeXxmeHHE -BO
BXOINHOM ILeJHTEJNE .
lloBpexneHAe B KOM-
MyTaTops.

[loBpexIeme B ycmm-
Tele

Her xoHTaxra B
paszweme 5.
Hemcnpapen mepe-
Kmuarens ¥3-BI.
HemcmpaBHocTs B
KOMMyTaTOpe .

[IpoBEPHTH KOHTAKTH B
naHeJbKe TPYyOKE B

B BHCOKOBOJIETHOM
GJIOKE OUTAHHA.
CMeHHTS.

IIpOBEDHUTH DERVMH B
COOTBETCTEHM C Tal-
JIIIAME HalpsxeHuR 1
CMEHHTH HeHCIpaBHHE
2JIeMeHT .

HaiiTu B OTDEMOHTHPO—
BaTh.

Hafitm @ oTpeMOHTEDO-
BaTh.

IIpoBe pUTH pEXMMH B
COOTBETCTBMA C Tadiu-
[aM¥ HampsAXEHM{ ¥ cume-
HUTBH HeUCIpaBHHI
3JIEMEHT,

[IpoBepuTs pexmMu B
COOTBETCTBMM C Talm-
LiavMK HalpsmeHUui u
CMEHUTH HemcIpaBHuit
SJIEMEHT ,

[[pOBEPHTH I ACIPABHTE.
[IpoBepATE E MCOPABHTH.
IIpoBEepUTH DEREMH B CO-

OTBETCTBEE C TalaAIAME
HanpaxeHU# M CMEHUTH
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OKoHdaHme TalummM 5

HamMenopaHme HEHCIPaBHO-
CTH, BHemMHee OPOSBIEHHE

A NONOJHATEJbHHE IPA3HAKMA

BoamoxrHAaA
OpHIMHE

Meror
yCTpaHeHus

7. He ranmopyerca Koofjs-| IoBpexnenze B ra- | Haitr: TIOBPeXTEHHNN 3JIe~-

IUEHT OTKIOHEHHA.

8. He padoraeT reHeparop

pasBepTKH.

9. HeT xaymGpammoHHOTO
cuTHANIA .

JrépaTope .
[loBpexnenne BO
BXOIIHOM IEJIATEJE .
lloBpexneH BHCOKO-—
BOJIFTHHA OJIOK IE-
TaHAd .

lloBpexNeH IEpeKImo—

yarens ¥9-BI.
[loBpexmen OI¥H M3
TPaK 3UCTOPOB CXe-
MH.

HemcmpaBen nepe-
Kmgaresns YI2-BL.

MeHT E CMEHHTH.

HafiTy HeHCIPaBHOGTH B
¥ YCTDAHMATH.
TlpoBepAT: ¥ HCHPABUTE.

[lpoBepATH ¥ MCOPABATE.

lIlpoBepATH PEXMMH B CO-—
OTBETCTBEE C TaGJAIAMA
RanpsoxeHml ¥ CMEHETH
Hemcnpapauf BJIEMEHT.
IlpoBepETH # MCOPSEUTE.

HedmcnipaBeH OImH CMeHHTE.
A3 TPaH3UCTOPOB
MAKPOCXeM:E JIZ-
MCI.

Imon II8 mmeer
woxbff KOHTaKT.
HemcupaBed omumH
3 TPaH3HCTOPOB
CXEMH .

I0. He padoraeTr TreHepaTop IIpoBepATE K HCIPABATE.

AMITYJIBECOB.
TlpopepnTh peREMH B CO-
OTBETCTBNE C TadimIaMt
| nanpsxeHnit ¥ 3aMEHETH
{Heucnpasﬂuﬁ JIeMEHT |,

Bo Bcex cayduadx oCHapyEeHmA HemcnpeBEocTtelt, He IpPeXyCMOTDeHHHX
Tadn. 5, WA OTHCKAHEA NPHYMHH HEECOPABHOCTEY CIEIYET HOJEL30BATHCA
IaHHHM ONIMCaHMeM, NPEHIMNAANBHOR cxXemolt, NpHBEeNEHHHMA HiXe TaGCJMIAMA
HanpsxeHnll SJAeMEHTOB CXeM, POpPMAMI CHTHAJIOB B DA3HHX TOYRAX CXEM.

10.2.2. Ita oGrerdenms PeMOHTHHX padoT B oCImLIOTpade OpemycMoT-
peAH MapkupoBKm (cM. pasmes 5).

llocyre oGHapyxeHER HEMCIPaBHOCTH HeOGXONUMO HDOKW3BECTHM 3aMEHY BH-

menme# @3 CTPOS HeTanm ronHoit. 3aTeM OPOM3BECTH NPOBEDKY IO TaGaMIlaM
HanpsxeHmH .




10.2.3. Ins oGnerdenus OCHapyxeHHd HemcupaBHocred n SaMeHH BH-
memme# M3 CTPOS MMKDOCXEMH WIH TPaH3@ACTOpa B Talk. 6 IpEBENEHO paclo-
JIOXEHHE BHBOZOB TPSH3ECTOPOB M MHKDOCXEM, NDEMEHEHHHX B Ipréope.

10.2.4. Hocye KaXFOTO PEMOHTA IPOM3BEIMTE HOPOBEPKY BEJNUIEHH IH~
TADMUX HAnpsXeHu# C NMOMOWBD BOJBTMETpa J567 Ha KOHTPONBHHX THE3NAX,
pacloJIOREeHHHX C JIeBOofi CTODOHH OcHwuiorpada.

PesyipTaT NpoOBEpKM cuATafiTe yIOBIETBODHTENHHHM, €CJH BEJHYEHH
sanpszenmit I50, 35, IS, munyc I2,6, mmayc I00 B He mpeBnmanr IE.

Beay BeNWUMHEH HanOpEXeHAll oTiamdanTcAd OT TPeOYEeMHX, OCYmECTBHTE
HOLCTPOfKYy C NOMOmBD De3HCTOPOB:

I50 B - YI4-R6,
35 B - YI4-RIS,
IS5 B - YI4-R26,

muayc 12,6 B - YI4-R36,
meHyc I00 B - Yi4-R45.

Hanpsxerge UK npeopaepsitre ¢ NOMOMEBD RAWIOBOJBTMETDA C96 HA KOHTaR
re 2 nmafesan JAIT. Pesymprar cuwraiiTe yOORNETBODHTENBLHHM, €CJHH Hampaxe-
upe U = mmnyc 2500 B +I%.

Fcag BeawunHa HaOpAXeHEA OTIMYAETCS OT yKasarHOR, mpomzzendTe
HOICTPORKY ¢ HOMOUEBD pesmcTopa YI7-Y3-R6, KOTOpH# paCHONOR:H B EHCO-
KOBOJIBTHOM OJOKE ,

BespquRa myJbcamyit OpH STOM He JOJNRHA NpeBHmATh: IS5 MB mrg 3an-
paxeaus I50 B; 3,5 MB - mna 35 B; 1,5 MB - mna IS5 B; I,3 MB - mud mu-
Hyc 12,6 B m I0 MB - mra mmayc I00 B.

10.2.5. Ecny 3amedeHHAd JeTarh RIAAET HA NApameTpH ocimuLIorpaje,
TMPOXSBEIATE HOINCTPOAKY HMENIMMHACS OpTaHdamy NONCTDOHRH.

AreMEHTH NOZCTPONRM, DACIONOEEHHHE Ha IUIATE KOMMYTaropa:

Y4-RI - 1A yCTAHOBKE HYJEBOr'O HOTEHIMANQ Ha BHXOJNE YCHIRTEJA

BHyTpeHRHe#l CHAXpPOHHS3AIMH;

Y4-R2 - nJs BHDABHMBAHUA HalpAkeHWd, [OIABEEMOTO HA 6asy TpaH-
3ucTopa Y4-T4 mpm padoTe B pexuMe BHYTpeHHel CHHXPOHH-
3al@y OT KaHaja A W OT OOOEX KaHAaJOB;

Y4-R27 - nns GanaHCUPOBAHHWA KaHaja A 0O NOCTOAHHOMY TOKY;

Y4-RAI - 1A GanaHCUPOBAHHA KeHajJa b N0 NOCTOSHHOMY TOKY;

Y4-CI0 - 1J1a NONCTPOKM BeJYUHH BHOPOCA X EPEMEHH HapaCTaHUd
IO KgHaJy A;

Y4-CII - 1JA nOoZCTPOiiKM Be/MJYUHH BHOpOCA X BpPEMEHE HapacTaHumd
oo kanany E.

JJIEeMEHTH TOLCTPOIKHA, PACIOJOREHHHE HA IUIATEé YCWIATEJNA BEpTH-
KaJIBHOT'O OTKJOHEHHS s
Y5-RS m
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¥5~R35 - mJa MOLNCTPOKM HEPEBHOMEPHOCTE BEDIMHH I€peXoXHoi
XapaKTePUCTHKA B OGJacTH GOJIBIMX BpEMeH;

Y5-RI17 - WA BHpABHMBAHAA HaIpsAXeHHi HA 6a3a8X TPaH3HCTOPOB
Y5-T5 » ¥5-T6;

¥5-R49 - IJA BHDABHMBAHHA- HANpAXeHWH Ha 6a3aX TPAH3MCTODOB
¥5-TI4 u Y5-TI5;

Y5-R65 - 1A BHDABHEBAHNA HaNpskeHmii Ha 038X TPAH3HCTOPOB
Y5-TI8 u ¥5-T19;

¥5-CII =

J5-C2 - nna DONCTPOJiKM HEPAaBHOMEDHOCTHM BEPIMHN NMEPEXOMHOH Xa—
DPaKTEPUCTHEKA B OCJN&CTH GOJBIMX BPEMEH;

¥5-CI8 - Laa NOACTPOHKE BeJMYMHN BnOpOCA M BDEMEHH HapacTa-

Buf,
Tadmana 6
OGo3Ha4YeHMe TpaH3uWcTopa, Pacmonorenme
MPKDOCXEMH BHBOJIOB lpumearme

TpansucTopu MIRI
MII26

Tpassmerop 1308

Tpansucropu 11306

11702
27808
5
Tpansucrop 2T3I2 ®
3 ©@
K
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Ilponosxenpe Tadmumu 6

OGo3HaweRMe TPAH3ACTODA, Pacmonozexne Tprmeyasnme
MHEDOCXEMH BHBOZIOB
TpanamcTopn 2T203 3
2T316
2T325
27363 K xopnyc(package)

TpassmcTop 2T355

Tpansmcrop 2T602B

Tpaszmcrop 2T6I0A

Tpanzmcrop 2TI7IA

Tpansmcrop ZT9I4

Moxesoft TpaHsECTOP
2103 : ¢ u

Ilosre Bo#t Tpanamcrop 2H303_

3\° 9)u
[e]
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Oxonyaume Tadmmm 6
OdosHaueHme TpaHsmcTopa,| Pacmonoxenme
MITKPOCXEMH BHBOIIOB Iprmeqasnue
Mexpocxema 2TC6I3B TPaH;HCTOP K B 3
2 I 3
I 6 5 7
I 9 8 10
Iy I3 I2 1I
Maxpocxema I¥T40IA
Mmxpocxema IHT59L Tpassmerop K B 3
I 8 7 6
I 2 3 4
Mmxpocxema 2IMISI
Mexpocxema 2TK23I 1 7
0000000
o15
0000000
14 8

B Tadn. 6 OpHHATH OGO3HAYEHHUA:
- I TpaHs3mcTopoB B - Gasa,

K - xomwrexrop,
9 ~ smATTED,

- JUIg TOMEBHX TpaH3mcTopos: M- merox, C - cTOR, 3 - 3aTmBOD, K -

Ropmyc.

¥5-C5, ¥5-C4, Y5-CI3, ¥5-CI2, ¥5-CI7, ¥5-CI9, ¥5-C33, ¥Y5-C34 -

IJIA TOZCTpOfKE HepPABHOMEDHOCTH BEDIMHH NEPEXOINHOE XapaKTepHCTHKE 7

OGNIACTY MAJHX BpeMeH ¥ LA YCTDAHEeAHs BO3CYXIEHEN yCAIHTEJS.
ONeMEHTH HOICTPOHKM, DACHOJOREHHHE HA IIATE JCWIMTENA HMIIYJIHCOB

normeceeTas

¥6-C6 - misa momcTpoiixu BeJWIAHH BHOpOCA.
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JJIeMeHTH NONCTPO#KE, PACHOJOXEHHHE Ha IJIATE YIPARTEHES DPEXEMOM

Y8-RI - mia ocymecTrnieHnss POKYCHPOBKE JIMHFAE Jyda;
¥8-R2 - IjiA mosydeHHS DaBHOMEDHOT'O IIOLCBETA Jyd4a;
Y8-R3 - &ad meHTpPOBKH Jyua mo ock "X";

Y8-R8 - mia meATpPOBKE Jyua mo ocm "¥";
Y8-R4 - mna ycTpaHeHHA I'€eOMETDHMYECKHX MCKaxeHmi.
dNeMeHTH HMOJCTPO#KA, pacHOJIOXEHHHE Ha TUIaTe HATPY3KH YCWIMTEJNA:
Y7-R2, Y7-R8 - 1A COIIAcOBaHAA HATPY3KH BHXONHOI'O KacKaNa
yCWImTENA C BOJIHOBHM compormpiaedmeM JIT;
Y7-R4, ¥7-R6 - mnOICTPOKA BEJMIMHH KOPPEKTHPYDUMX HHIYKTHB-
Hocreft Y7-II m Y7-I2.
JJeMEATH HONCTPONKE, DACIOJIOXEHHHE HA IIaTe DAa3SBEPTKH:
Y9-RI3 - mna GaJNaHCHPOBKE IO HOCTOAHHOMY TOKY YCHIHTENS CHHX-
POHHE3AIMA ;
Y9-R32 =~ g BHDaBHWBAHWA NOTEHOXANOB Ha KOJUIEKTOpPAX TpPaH3HC-
TopoB Y9-T5 m ¥9-T6;
Y9-R58 - nmas nnaBHO# mOmCTPORKE YCRINTENA CHHXDOHASAIMH;
Y9-R56 - mas rpyco# moXCTPO#KE YCHIMTENA CHHXDOHH3AIWH;
Y9-R202 - mua nomcTpoilkm ImTesBbHOCTEH! pasBepTOK Ha IMANA30HAX
or I00 mo I mc/cM;

Y9-RR0I - mi1a HOACTPOHRE IIMTEJIBHOCTH DA3BEPTOK Ha IEANA30HAX
or 0,5 Mc/cm mo I0 mxc/omM;

Y9-RR00 - mia mofcTpolika IATesNRHOCTER pA3BEPTOK HA IHANA3OHAX
or 5 mxc/cM mo 20 Hc/cM;

¥9-C45 - mna nmoxcrpoixm LMmTeNpHOCTe# pPA3BEPTOK HA MEANA30HAX
50 m 20 HC/cM;

¥9-C60 - mia rRommeHcamuM IeJaTeNsd, Oepelapmero MATOOGpa3noe
HanpsAmeHMe .

OJeMeHTH TONCTPO#AKE, DacmoJOKeHHHE Ha IUIAaTe Karmoparopa:

YI2-RII - s YCTAHOBKM aMIUATYINH KaJMGPAIMOHHOTO HaIDSKEHESA.

OneMeATH MONCTPOHKM, pacHOJOXeHHHE Ha ILIATE YCHIHTENA X:

YII-R22 - mis UeHTPOBKE JIy4a IO TOPHMBOHTAJNN;

YII-R38 - mia BHpaBHEBAHMA HOTEHIHMAJOB Ha (asax TPaH3HCTOPOB

YII-T7 » YII-TS;

yII"C35}- LIS TONCTpOfiky IJINTENBHOCTHE Da3sBEpPTKE HA HBamm30HEX

JII-C36) 29 » 50 He/cM;

YII-C22 - mia moACTPOMKE IVIMTENHHOCTH Pa3BEPTKM Ha NEAnAasoHe
2 He/oM;

YII-C25, Y1I-C27, YII-R87, YII-C3I, YII-C34,
YII-CA2 - pna momerpofiky HenmAeftHOCTE pa3BepPTOR Ha IEANA30HAX
2 ¥ 5 5c/cm.
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JJNIeMeHTH TOLCTPO!KM, DACHOJOKEHHHE Ha IUIATE CTACHIM3ATODOB
YI4-R6 - mas ycraHOBKW Hanpagenma 150 B;

YI4-RI5 - A ycTaHOBKM HanpsaxeAms 35 B;

YI4-R26 - mnia ycTaHOBKM Hanpskenmsa IS B;

YI4-R36 - maa yCTAHOBKH Hanpskenua muHyc 12,6 B;

YI4-R45 - wia ycraHoBKM HampskeHma mmHyc 100 B.

JNeMeHTH HNONCTDOHKE, pacHmONOKEHHHE Ha IUIaTe TeHepaTopa MMIYJIb—
COB:

Y16-R9 - mna BHGOpa padode#t Touxy TpaHsmcropa YI6-T3;

Y16-RI3 - nmaa BuGopa padoueil TOUKM TyHHENBHOTO Iuoma II8;

YI6-R28 - mia m3MeHeHus BEJIMYMHH 33MepEKE MEeXKY OCHOBHHM HMITYJb-

cOM T'eHepaTopa ¥ UMIYJHCOM CHHXPOHU3AIlM.

dreMeHTH TOLCTDPOMKM, DACHONOXEHHHE B BHCOKOBOJBLTHOM OJIOKE HMTa-
HRA:

YI7-Y2-R5 - IjiA NOLCTPOMRM DeRuMMa IpeodpasopaTels;

YI7-Y3-R6 - mia yCTARHOBKM BHXOIHOT'O HAIpAREHHS.

10.2.6. [Ipm HapymeHuM BIATO33MATHOTO IOKDHTHA IE€YATHHX IUIAT B
[porecce SKCIUIyaTAIU X DeMOHTAa UpHOOpa NOBPeXRTEeHHHE MECTa OUMCTHTE
Gs13e BHM TAMIIOHOM, CMOYEHHHM CIMPTO-CEH3MAOBO# CMeCBD, NPOCYNHTE B
revenne 3040 mmi mpm Temmeparype or I8 mo 35°C, sarem nokpoiire xBYy-
MA CJIOAMH BJIATO3ANMTHOTO JIaKa M IPOCYIHTE B TeueHMe 5-6 4 IpH TemMmepa-
rype or I8 mo 35°C.

llocsre pemoHTa ocnwuIorpaja IpoR3BefETE IPOBEPKY €T0 IApaMeTpoB
Ha COOTBETCTBME TEXHMUECKEM NAHHHM, OTOBODEHHHM B pasgmene I2,

I0.3. ¥YrasaHusa mo pasGopke B cOOpKe
ocuwuiorpafa M 3aMeHe SJEeMEHTOB

I0.3.I. Jlmg npoBeneHMS DEMOHTHHX paGOT CHEMETE OCIMEKY OCIULIOT-
pada m oTKpofire pammarop. OCumMBa CHEMEETCS HOCHE HOBOPOTA CHEUMAIBHHX
BHHTOB, DACIOJIOREHHHX Ha npaBolt m seBoit creHKaxX. UYTOOH OTKDHTH panua-
TOp, OTCOENUHNTE WHYp IMTAHWS OT OCLyULIorpaga, & 3aTeM OTBHHTHTE IBa
BHEHTA, KPeIAmMX DaTBATOD.

10.3.2. 3ameny T npomspoiuTe CaeXyOIFM OCDPa3OM:

- OoTBepHETE railkm, kpenaume odpamrenme T 20 (pmc. I4) u cHmMure

ero;
- cHEMMTE ceTdaruit dmisrp 21 (pmc. I4);

- CHUMHTE CBETOBOX moxcBera uxayu SIT;

~ OTCO€IMHUTE OT pa3beMa BHCOKOBOJBTHOI'O OJIOKa aHOmHHIT BuBom T
I3 (pmc. L3); OTEEepHHTE KODIYC BHBOIA M CHMMUTE €T0; OTIAMNTE KOHTAKT;
OCBOGOIETE BHBOL OT KpeIAUMX JIeNeGTKOB;



- OTBEpHATE IBa BEHTA, Kpenmmmx MM Harpyakk Y7, CHAMHTE TDH
KOHTaKTa, HAXONAMMXCA Ha IUIaTe Harpys3KH, C BHBOZOB JJT;

- CHEMETE OCTAIbHHe JeTHpe BuBOZa MIT;

- cHmMWTe TpE BHBoXe AT ¢ mIacTEH ¥, BHXONAUMX C IUIATH YCHIA-
TeJA BePTHKAJBHOTO OTKIOHEHHA J5;

- CHEMHTE [AHEJH TPYOKH,

- OTBEpHETEe BMHT CKOGH, Kpemnesud T B sMeKTPOMATHATHOM SKpa-
He;

-~ CQJIeTKA HAXEMAS HA LOKOJB, BHTONKHETE T uepez OTEEpCTHE Ha
JwiieBoit maHes®m mpmdopa, IpH STOM CJA6IATE, YTOCH €€ BHBOLH He 3aTeBa-—
JI 38 9KpaH;

Beraspre HoByR JT. Mia sToro:

—~ OPOTeHBTE HPOPON BHCOKOBOJBTHOT'O BHBOXS YEpe3 OTBEPCTHE U30-

JIALEOHHON BTYNKM H3HYTPA 9KpaHa,
- Bcrappre AT wepe3s oTBepcTHE B JMMIEBOH maHesadm; BHBOIH €e He

IONEHH KacaThes 9KpaHa; ONHOBPEMEHHO CJEeTKa INOITATHBAITE OPOBOL BH-
COKOBOJIBTHOT'O BHBOJZA ;

- ycrasormre AT Tak, YTOCH ee 9KpaH CHI Ha OJHOM YDOBHE C JM-—
neBol maHeJpb mpméopa;

~ IpoBeIETe COODKY B OCPaTHOM IOPHAIKE.

Nociae cmeHH T HeOOXONMMO BHCTABHTEH DEXMM B COOTBETCTBHM C
TMACHOPTHHME IaHHHME. IS YCTAHOBKM HampsareHHsS Ha KoHTaxrax OIT mc-
NOJB3YRTCA CAeqynupe peryaupoBrm: Y8-RI (Ha Konrakre II), ¥8-Re (Ha
KoATaxre 9), Y8-R3 (Ha moHrawre I0), ¥8-R4 {Ha xoHraxre 8), Y8-E8 -
(Ha RoHTaxkTe 6), R34 (Ha pasweme IIR5).

Jlanee B COOTBETCTEMH C pasmetoM I2 Hacrosmero ommcaHms (I.
I2.5,4) mpomsBeXzTe NPOBEPKY HECOBNANEHMSA JMHEM Jy4a C JIMHAAMY DKATH
H IpE HeoGXo, CTY NPOHM3BEINTE NOACTPOHKY C momomp®w pesmcTopoB RIS
z RI9. R1

[IpoBeppTeé KAMOPOBKY KOBT(MUMEHTOB DA3BEPTKE X KOSPHAIMEHTOB
OTKIOHEeHMA B OCOEX KaHajaX B COOTBETCTBHM C pasfeamu 9 HacCTOoSmeTro
omncagma (m. 9.I.I2). IIpM HEOGXONMMOCTH OTKOppEKTHpYitTe pasBepTKy ©
nomousn peryauposrE KOPP., a yowimTesnp — ¢ NOMOWBIO PETIYJIMPOBOK
KOPPEKTVPOBKA YCVUIEHMA.

3areM BrIoumTe TeHeparop. C rHesza redepaTopa BHXOX / Ha BXOL
A ocmwurorpaga B nosoxenws "0,05" mepewmouareis " V/cn' nomaitre mm-
IyJBC .

Pyuxn ynpamieHzma mpuéopa YCTAHOBATE B CJIELYRiH> NOJOXEHUA:

QAIVCK - BVTP,, "~" , I:I ;
CIHXP. - A = B;
BPEMA/cm -"20Ons ";

PACTARKA - "xIO";
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PEXIM pasBeprxu - "EEVIL", "+";

PEEVM ycwmarens - A. ’

Pyuxoit YPOBEHb nmodeitrech yCTORUMBOTO M300paXeHHS CHTHANA HA K-
paHe JIT. [lpoBephTe BpeMs HapacTaHWsa, BHOPOC M HePaBHOMEDHOCTH YCTa-
HOBHBNETOCS 3HAYeHHA MEPEXONHO# XapaKTepHCTHKA B COOTBETCTBHA C I,IH.
12.5.9-I2.5.II. Ipn HeOGXONMMOCTH TPOM3BENATE HOICTPOHKY C MOMOLEK
pesmcTOpoB Y7-R2, Y7-R4, Y7-R6 m ¥7-R8.

10.3.3. CHATHE BHCOKOBOJBTHOTO Giora maTaHma YI7 14 (puc. I3)
OpON3BeIUTE CAEIYOUEM OOCpas3OoM:

- CHMMHATE pa3®eM, Yepe3 KOTOpHE momanTcs NUTapiEe HalupaweHms Ha
60K,

- OTKJOIATE OT pas3heMOB ONORa aHomHuii BuBoX ST ¥ BHBOAH IETA-
H@A Karoma u momyasropa AT I2, IT (pme. I3);

—~ OTBEpPHATE TPHM BHHTA, KpeIAUMX GJOK, M CHAMMTE e€ro. 3aTeM CHH-
MATE KPHIKY OJOKa, KOTOpas KpelHTOS NBYMS BHHTSMH, M TDOE3BENUTE
3ameny Jmwloi moBpexmeHHO#t merannd.

10.3.4. 3ameny cmroBoro TpaHcfopuaropa I (pmc. I2) mpomsmemmre
cJefynuuM 00pa3oM:

- ornasfire MOHTaXHHEe IpOBOKA OT BHEONOB TpaHcopMaTopa;

- OTBEDHHTE OATH BUHTOB, KpeNAIMX IUIAHKY, Ha KOTOpoil 3axpemieH
TpaHcopmarop;

- CHMMHMTE IUIQHKY BMECTE C TpPAHCHOLMATODPOM;

— OTBEDHHETE YeTHpEe BHHTA, KpelfaiX TpaHcPopMaTop K IUIGHKE;
—~ CHEMHTE TpaHcfopmaTop M NpoBenmTe COOPKY B OGPATHOM MODSNKE

10.3.5. Crarume IMM ycmimTess BePTHKAJIBHOTO OTKJIOHEeHWS Y5 npoma-

BOIATCA CJENYDIMM 06pa3oM:
~ OTBEDHHTE MECTH BHHTOB, KPEIAIMX SKPaH M CHEMATE €Tr0;

— CHHMATE TDPH KOHTaKTa C BuBOZOB JIT;

~ CHEMATe deTHpe ONHOKOHTAKTHHX pa3beMa;

- ornasiiTe BHBOLH JMHEH 34leDEKH;

- OTBEPHHTE LATH BUHTOB, Kpensumx IIIM, ¥ cHumMETe ee,

CHUMETE TDAHBMCTODH OKOHEUYHOTO Kackana ycmrnrens. Ijis srore:
- ornasiiTe CKOGY;

— OTBEDHHTE IBa BHHTA, KDEIANMX DANBATOD;

— OTBEpHHATE YeTHDE I'afik¥, KOTODHMH KpENATCH CKoGa I TPaH3KCTO~
PH;

= CHEMATE CKOOY M PamWaTop ¢ TO# napu TPAH3HCTOPOB, B KOTOpO#
HAXONATCA NOBPEXRUEHHHHE TPAHSMCTOD;

- ornadiiTe M CHEMATE TPAH3HECTOD;

— TOCTaBpTe HOBHH TpaysHmcTOp. YCTAHOBHETE Ha Hem panuaTop n
OPHEKDENNTE €70;
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- NOCTABBTE CKOOY ¥ IDHKDYTHTE 4YeTHpe Taftku, Kpelampe ee X
TPaAH3BECTODH ;

- pacnasiire TPaH3HCTOD B CKOCY.

10.3.6. CHArHe wiaTH Kommyraropa ¥4 I6 (pmc. I3) mpomspemumre
CJeXYDIEM 00pas3oM:

~ OTBEDHATE 4YeTHpE BMHTA, Kpemmmx skpasd [5 (pme. I3), m chmvm-
TEe eTo;

- CHHEMHTE pa3sBeM;

- cHpMaTe KHomky CUHXP., HaxomdmyoCs Ha JumeBo# naHesm mpméopa
23 (pmc. I4);

- BEBEDHATE OCh, Ha KOTOpoit Gmia ycraHoBnleHa kHomka CUHXP;

- OTBepHHTE YeTHpe BmHTA, Kpernmmgx IIIM;

~ OTBEDHATE IO IBA BHHTA, KpeIAIMX KadesJb, M OTHAARTE ero.
Bcero Ha IaTe HaxouATCA JETHPE KadeJd;

- OTBepHMTE NBA BHHTA, KpEIANNX JMHAO 32feDXKH, XM OoTHasgiire ee;

~ CHUMHTE ILIaTy KOMMyTaropa.

I10.3.7. CyaTue Z pas3COpKy aTTEHDATOPOB OPOH3BOIATE CJIELYIIEM
o6pasoM:

- CHEMHTE IUIATY KOMMyTaTopa, Kak yrasaHo B myakre 10.3.6;

- CHMMATE pYYKE H OTBepHETe rafikm, Kpenamme aTTeHPATOPH K me-
pernHe® nanexm;

~ OTBEDHATE BHHT, Kpensmumit kponmTeftH kK GoxoBo# cTsaxke mpmdopa;

- CO CTODOHH JHNEBOH# NaHes:m OTBepHATE Tafik®m, Kpelsmme pasbBeMH
BX0IOB A ® B;

- CHEMMTE aTTEHDATOPH BMECTE C KaGeJAMH;

~ OTBEDHATe TDH BHHTa, KDeNANMX DSKPaH aTTeHOaTOpa U CHAMHTE €TO.

10.3.8. Crarme nepexymyaTe)l KOSPPmmesT0oB paspeprkr YIO mpoms-
BOLATE CHELYDMEM OCpa30M:

- ycraHoBETE DYYRY Hepermpuarens BPEMA/em B xpafinee mpasoe no-
JIOXEHHSE ;

- OTBepHHMTE XIBS BHHTA, KpemammxX BTYIAKY 9 (pmc. I2) Ha ocH mepe-
KInYaTeNs, HaXONAmMywcs OKoao mepenHeft cTeHKM mpméopa, M CIBAHBTE €€
BILIOTHYD K KYJQUKY,

- cHAMATE Hepmaress IMIM;

- BHHBTE ILIATY NEPEeRINYATENA H3 pasbeMa;

-~ CHEMATE IJIATY ~ OCH.

10.3.9. Cuarme mwiatH rexeparopa passeprkz YO 17 (pmc. I3) mpoms-
BeIHTE CJELyRuMM 00pa3oM:

- CHEMATe IUIATy NepeKINYATeNA, KaK yKasaHo B myskre I10.3.8;

- cHEMETe pazBeM I8 (pmc. I3) H OMHOKOHTaKTHHE pasbeMd (BCero
WeCTs WTYK);
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— OTBepHNTE TaffKm CO CTODOHH JIHMIEBO! IAHEJNH,KpeIue pa3beMH
BAOL m BHXON "L~ , ® cHMMNTEe EmX BO BHYTDH OCLMIIOrpada;

~ OTBEpHHTE MECTH BMHTOB, KpeIIMX IIATY, X CHMMHTE €€, OCTOpO-
5HO IOXaBas Hasam;

- OTBEpHWTE IBa BHHTA, KpelAmMx Kadeap, E oTnasire (BCcero 4eTH-
pe Kadens).

I10.3.I0. ChaTMe mwIaTH reHepaTopa MMIYJIBCOB JI6 Ipom3BemWTE CJE-—
Jyoups oSpasoM:

~ CHIMHTE IBA ONHOKOHTAKTHHX Da3beMa;

~- oTHagiiTe BHBOL OT THe3ma BHXOI CUHXP.;
oTnasiire pesmerop, Woymmi ot HopmmpoBaresd (pasbem BHXOH_/");

~ OTBEDHNTE YETHPE BHUHTA, KPEIAMMX IUIaTy, M CHEMHTE ee.

10.5.1I. CusaTue u pascdopky fopmupoBarTens 6 (pmc. I2) mpomsBomm-
T€ CUeIynimM o0pasoM:

~ OTBEpHATE BUHT, HAXONAUMICA Ha Kopmyce §OpMApOBATEJNS;

- oTnasiiTe IBa pe3HECTOpA, HIYLMX HA (GOL.AMPOBATEND;

-~ OTPEPHNTE Tailky, Kpelsmyn QOpMIpOBaTeNh, W CHUMMTE €IO0;

~ OTBEPHATE Tallky CO CTOPOHH BHBOXA A Haitky H MOINTOJXKHATE ee
CC CT' DCiil THe3ma;

- RUHBTE W3 KOpIycCa NETaNx (ODMHIDOBATEJS.

10.0.I2. Cuarue mratu yewmresas "X" YII npoR3BON@TE CJIEILYOLIM
odpasom:

- OTBEDHMTE IBa BUHTA, Kpemaumx mypry S (puc. I2) K ocu moreH-
1HoMeTpa, BHBENEHHOT'O Ha mepeiuwn madets (KOPPEK.),H BHEBTE och;

- cHmmare KHomky PACTMKA 22 (pmc. I4) ¥ BHBepHHTE ee OCh;

— CHAMHUTe IBa KOHT2KTa ¢ IwactuH AT;

- CHUMWTE pa3beM, HaXONAumics c¢3aIy IUIATH;
OTBEPHUTE WECTH BHHTOB, KpeILALEX ILIATY;

~ CHMMNTE DasbBeM, HAXOLAUNIACS OKOJIO JMLUEBOil IaHeJ X OCIWLIOTpa-
1d, ¥ CHEMATE ILIATY.

17. TEXHUYECKOF OBCIVEMBAHME

II.I. C nexsio oGecmedeHms HOpMAJNBHOft PAGOTH ¥ COXpaHEHMS MCIpAB-
HOGus¥ OcUmIorpada B TeYEHME BCETO NMEPHONA €T0 JKCIUIyaTalMy NPOX3BO-
TITe OHTPOJBHO~IPOMIIAKTHYECcKYEe padoTH. B 00BeM KOHTDOJBHO-TDOJIIAK-
“HIECEAX paloT BXOTUT:

a) EHemduil ocMOTD oclwULtorpada:

- NpOBEpKA KpEIUVieHUA OPraHOB YUDaBIEHNAS M DPETryJIMpPOBKA IUIABHOCTH
2 ZefeTBAA K UETHOCTH JMKCALWM;

~ TPOBEPKa CCCTOMAINMA JIAKOKPACOYHHX M IasIbBAHAYE CKUX NOKPHTHHM;
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- IPOBEDKA MCHPABHOCTH Kadejeit B KOMILIEKTHOCTH OCILIOTpada;
- npoBepka odue#t padoTOCIOCOCHOCTH OCUMLIOTPadS.;
6) OCMOTDp BHYTPEHHETO COCTOSHHA OCLWLIOrpada: IPA 3TOM IpOBEpB-
Te KpelsleHHe Y3J0B, COCTOAHME KOHTDOBKH, COCTOSHME MOHTAXa ¥ Iaex,
HaNeXHOCTh KOHTAKTHHX coeImHeHult, OTCYTCTBHE CKOJOB M TpemmH Ha H€-
TajAX H3 IUIACTMACC, COCTOAHME JAKOKDACOUHHX M IafbBAaRMYECKAX TIOKpH-
. Y@anaTe OHAB, TpA3b H KOPPO3NMO. KOpPpO3MPOBAHHHE MecTa IOKpOiTe
CMa3Koii;
B) OpOBEpKA IAPAMETPOB OCIIULIOTpada HA COOTBETCTBUE NACHODTHHM
IaHHHM, TpHMBeNEeHHHM B Tacx. 8.
KoHTponrHo-IpodmraxkTnieckae paCoTH NPOM3BOIATCA HE pexe OIHOTO
pasa B TOx.
[pmmeyanne . CoKpaumeHne o06beMa YKA3aHHHX KOHTDOJBHO-TIPOQMNIAKTA~
JeCKNX padoT M yBeJMIEeHHME BpPEMEHU MERIY HAMM HE pas-
pemaeTcs.

I2. TIOBEPKA OCIWLIOTPAQA

Hacroamuit pasmes cocTaBieH B COOTBETCTEBAE C TpPEGOBAHEAMA TeXHH—
YeCKIX ycJoBmit Ha ocuurorpad M yCTaHABIMBAET METOINH M CPELCTBA IO-
BepKHM ocumwiorpaga CI-7¢,

lloBepra ocmwwiorpaga NPOM3BOIATCA OLMH pa3 B TON, & Takke IOCIKE
TNPOBENEHMSA DPEMOHTHHX DasoT.

I2.I. Omepaumy M CpeNCTBA HOBEPKH.

[py mpoBemeHMM MOBEDKA IOJEHH NPOM3BOLMTHCSA ONEPAINE H IpEME-—
HATBCS CPEINCTBA IIOBEDKM, YKa3aHHHE B Talx. 7.

Tadmmma 7
Homep HammeHoBaHHe ‘HloBepsiemue |omycraemue Cpexncrra
ITyHKTa, oneparmit, npo- OTMe TKY SHQYEHHAA NOTpe-| MOBEPRA
pasfmena)| M3BONAMHX IpH mHocreit mim
TIOBE DKH oBe pKe mpelleNIbHHE 3Ha-| 06pas— | BCOIOMO—
l9enns onpenessa-!NOBHE |raTennp-
eMHX IapaMeTpoB HHe
I12.3.I.| Bdemnmii ocMoTp |- - - -
I2.3.2.| OmpodoBanme - - - -
I12.3.3.| Onmpemenesme mer—
POJIOTMYE CKIX ma-
pamMeTpoB - - - -
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Illponoskenme Tadmwmyu 7

Homep HamMeHOBaHHEE [loBepssemue |lomycraemue Cpexncrra
IyHKTA onepanmii, Ipo- OTMETRY 3HAUEHUA NOTpe—| NOBEPKH
pasnesal H3BOXEMHX IIpH mEOcTe# MM
TIOBE PKE DOBEpKe npeneabHHE 3Ha-|odpas-|Bcro-
JeHHS ONpeieJiA-|IIOBHE | Mora-
eMHX [apaMeTpOB TeJb-
HHe
12.3.3a| OmpegneseHue Bpe-
MeHZ HapacTaHHs
mepexonHo#t xa-
paxTe pACTHEKA - I,5 He ['6-I7 [~
I2.3.36| Onpemenenne BHO-
poca H BpEMeHH
yCTaHORIE HAS
nepexonHo# xa-
PaKTe pHCTHRE - ge Gomee 104 [6-I7 |-
¢ycr. =
7,5 He
I2.3.38 | Ompexenenne He-
PaBHOME DHOCTH
BEPIHHH yCTAHO—
BEBINETOCS 3Ha—
YeHMsT I€pexon—
Ho#t xapaxTepn-
CTHKE - 3% T5-53 |-
T6-I17
12.3.311 Ompemexexme HorpemHoCTS
roapdmmeHTa KaMrGpOBKA
OTHKJIOHEHHES OTKIOHEHHS : 3% -
B padoumx
YCHIOBRRAX; 5% I5-53| -
B7-1I6
¢ BHHOCHHMH
TeATeIIAMA 6% -
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Oxomgamme Talmm 7

§
Homep HamseropaAme NoBepsemue Jlomyckaemue Cpemcrsa
OyHKTa onepamutt, 1po- OTMETKE 3Ha4YeHAA NOTpPem-| IOBEDKH
pasneya{ H3BOAMMHX IDPH Hocrell mim mpe-
TIOBE DKH DoBepKe IeJbAHE 3HaYeHEA[00pas- | BoHo~
ompeneJAeMHX Ha-fUOBHE |mora-
pameTpoB ] TeJIB-
! HHE
I12.3.3n Ompemesenme mor- - - T4-107| -
pemAOCTH KO5Phe- q3-36
oMeHTa pasBepTOK T3-102
T4-102
I2.3.3e| OnpemesecHEme pe- | RIYUM;
EKEMOB 3alyCkKa 8BTOKOJIEGam
DPasBEPTOK TEJBHHA OZ~
HOKpaTHHit - - -
I12.3.3%| OmpenexneHpe ma-— Ka.nndpax.mounie "meannp" -
pameTpeB RaymC- | HallpAXeHHE ; c
paTopa aMILIATY- h_= 0,5B+I,5%
IH I BpEMeHE IepHOX; I0Mrc+0,2% B7-16
NOTPEMHOCTH H3-36
YCTaHOBRE
SMIVIATYAH Io5%
I2.3.3m| Onpexmenenme pexy—
MOB DaGOTH KOM-
MyTaropa - - - -
I2.3.3x| Ompenesenme mapa-
MeTPOB TeHepaTopal
EMITYJIBCOB Avureryna or 0,I8 mo
MMITYJIECOB 0,3 B
Bpema na-
pacTasus 0,5 He
Budpoc 5% c7-11, -

lpumeqanus: I. BMeCTO yKAsaHHHX B Tadimme OGDA3NOBHX H BCIOMOTATENb-
*HHX CPeLCTB [OBEDKH paspemaeTcsa NPAMEHATH IPYTHE aHa-
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JIOTVMYAHE M3MepHTeJBHHE IIPACOPH, OCecleuyMBamIMe H3Mepe-
HEA COOTBETCTBYWIMX NApaMeTpoB ¢ TpedyeMo#l TOYHOCTED.
2. CpencrBa IOBEPKE NOJNXHH OHTH UCIDABHH, NOBEPEHH I
AMETE CBUNeTeJBCTBE (OTMETKE B (QOpMyJNApax WIE NACIOp-
Tax) O roCcyIApCTBeHHOR mim BeZOMCTBeHHO! IOBEpKE.
3. Tlocne pemoHTa npméopa IPOBEPETH BOCCTAHOBIEHHH mapa-
MeTp X NapameTpH, CBABAHHHE C HUM.

Heo6xommine Opy TOBEDKE OCHOBHHE TEXHMYECKHE XApAINTePDHCTHEA OG-
DPasmoBHX B BCHOOMOTATENBHHX CDEICTB NOBEDRM yKasaHH B Tadm. 8.

Tadmmma 8
HammeHopanme | OCHNBHHE TeXHWUECKHE Xapak- |{Pexomennye-
CpeIcTB TEPACTHKE CPEICTBA IOBEPKM |Moe cpencTmo( llpmega—
IOBE PRA - TIOBE KA Hue
IpeKesH [OTPEMHOCTE (rmm)
m3MepeHAA

Teneparop

CHTHAJIOB BH-

COKOYaCTOT—

Huit 12,5...400 M 1% T4-I07A -

IB

Teneparop

CHTHAJIOB

HA3KOYAC— I

TOTHHI 20 Tm...0,2 M 4% I3-102 -
TenepaTop

CHTHAJOB

BHCOKOYac—

TOTHM! 0,I5...50 M Z T4-102 -
Teneparop .

AMITyT5COB I0 B; Ru=50 Om | 0,0I U+ T5-53 -

+ 0,001 Upax
HeDaBHOMEDHOCTS 1% - -

TeHeparop

CHTHaJIOB

cnelyatb-
Holt gopmu T.4£0,I5 He - re-I7 -

? 2B
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Oxoxdanme Tadmmmu 8

Hamvenosanme | OCHOBHHE TeXHEUEeCKEE Xapak- |PeKOMennye-
CpencTB TePHCTHKA CPEICTBA IOBEPKE [MO€ cpeXcrBo| Ipmmeua-
IIOBEePRE TIOBePKH Hume

TIpenieJH IOTPEmHOCTS (ram)
a3MepeHEA
BoapTMeTD Uk
muppoBoit 0,I...I000 B 0,I+0,0I g - -
RX
0,I x0m - 0,2+0,02 g¥ | B7-I6 -
- 10 MOm x

YacroToMep

3JIeKTPOHHO-

cueTHuf I0 I'm...50 Mg - Y3-36 _

Octmirorpad | €, = 0,07 ne - o711 -

I2.2. YonoBHMA NOBEPKE M IIONT'OTOBKA K Heit

I2.2.1. [pm mpoBeImeHmW OmepaImil NOBEPKYA IOJLRHH COOMIIATHCA
CHEIYuME yCIOBHA:

- TeMIepaTypa OKpyxanmeit cpeln 293+5 K(20¢5°C);

— OTHOCHTEJBHAR BJIARHOCTH BO3XyXa 65+I5%;

- armochepHoe mamrtenme I00+4 KH/M° (750430 MM pr.cT.);

- HanpsAxeHme MCTOWHEKA mmranma 220 B+2%, 50+I T'm.

Iprmeuanue . JomyckaeTca TpoBeleHme INOBEPKE B YCJOBAAX, DealbHO Cy-
meCcTBYOIMX B IeXe, JaCopaTropmi ¥ OTJMIARIMXCA OT HOp-
MAJIBHHX, €CJHE OHE He BHXOMAT 34 IpelesH padoumx yciaoBumf
ocuwulorpada 1 OpEMEHAEMHX CDPEICTB NOBEPKH.

I2.2.2. [lepem mpoBemeHKMeM onepauuit MOREPKHM HEOCXONMMO BHIOJNHETH
IOLTOTOBHTENIbHEE padoTH, OTOBOPEHHHe B pasgete "IloIroToBra K pado-
Te", IpeXBapUTEJHHO NPOBEIA Chenybmue pacoOTH:

a)A3BIEKUTE M3 YKIANOUYHOTO SIMRA OCLIUUIOTpad, WHYp IATAHAA, Ka-
eyt COCIMHATENBHHE, CHUMATE C BWIOK M Da3beMOB MHYpa HOETAHHA X
KadeJseil MOMMSTIIEHOBHE 4eXIH (NP PacKOHCEepBAIWH) ;

6) Tpom3BeINTE BHemMHM OCMOTP ocuwuIiorpaja, IPAHAIJIEXHOCTEH! H
38I1aCHOTO MMYIeCTBAa;

B) IPOBEDETE HCIIPABHOCTE NPENOXPAHNMTEJNS CETH ¥ COOTBETCTBHE
eT0 HOMHHAJEHOMY SHAUEHMD;

T') IpoBEpLTE COOTBETCTBME IepeKmwdaTeneil ceTs HelcTaymmeMy
3HAYEHM0 HAMPSXEHNS N JaCTOTH CETH.
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lpsmk, Haxonammiics Ha 3amHe# cTeHKe mpuGopa, yKASHBAaeT Haml-
psReHMe K 9YACTOTY OMTAbme# ceTH, Ha KOTOpHE BRINYEH OCIWLIOTpPad.
Ha omzo#t cropoHe mminmmra HaxXozarcs Hammmem 220 B, 50, 400 I'm, a
Ha mpyro#t - 220, II5 B, 400 Im.

MenbK OPUKPEILIEH BAHTOM, KOTODH OTKDYYMBAETCS X CHEMAETCS
IpZ TepeIOYeHUE Neperumqareyef cern;

I) 3a3eMIMTe KOPHYC OCHWLIOTPafa ¢ NOMOMED KIEMMH BamITHOTO
3a3eMIeHAA, HaXonamerocs Ha 3afiHeR CTeHKe;

e) nepexmouarens CETh mocTaBbTe B BHIIDIEHHOE MOJNOXeHMe (KHON-
Ka JONKHE OHTH B BHTAHYTOM IOJOXEHWH) .

Opucoenunare K ocomwurorpady MEYp NATAHES.

Pyury yopammenmsa ocnmwIorpafoM yCTAHOBMTE B CHEIYDIME IIOIOXE—
HEA: $

A - B CpeJA¥e MONOKCHMA:
< - B CpellHee NOJOREHHE ;
V/em - nym
BKJI./OTKI. B xaxmdparope - OTKI. (meperipuaTens He Ha-
zar);
PEXVMM B ycmiuTeJe - TIOOYEPETHO;
BOKYC, ACTHIM. - B cpelHMe TOJOXEHHS;
PACTSTRKA - OTKI; -
EPEMA/ cm - "I0 s "
BKIL/OTKIL. B remepaTope - OTHI;
PEXVM B pasBepTHE - ABT;
SIPKOCTD - B Kpafidee NpOTHEB 4acoBo#

CTPEJKE HOJOXEHHE .
Bamvange! Bo maGexaHme OHCTDOTO BHXOAA K3 CTPOSA BMEKTDPOHHONydeBOR
TPYOKE PEROMEHNYeTCA Ieper BRINYEHHEM OCHALIOrpaja B
CeTH DYUYKY APKOCTH IOCTEBETE B NOJOREHHE COOTBETCTBYHHSE
MUHMMAJBHOA APKOCTH IydYa,T.e. B KpafiHee mpormB uacoBoft
CTPeJIKN MOJIOREHME .

Ecyix He NIPOM3BOINTCA KAMMOPOBKA KOBOHPHIMEHTOB OTKJIOHEHHUS M
pasBepTKH, NeperyaEMaTens BKI,/OTKI, B kamuépaTope IOCTABHTE B
nosoxerme OTKI,

Ecoz mMIyTBC TeHepaTopa HE HCIOJAB3YeTCH, IepermoYaTeNsb
BKI./OTKI. B reHepaTope mocTapeTe B moxoxenme OTKI.
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I2.3. llpoBezneHMe NOBEPKH

I2.3.1. Baemdmit ocMOTD

Nlpr mpoBeeHME BHEMHET'O OCMOTpA INOJNKHH CHTH IDOBENEHH BCeE
TpeGOBaHAA, yEasaHHHe B pasgmene TO "OCume yKasaHHa IO SKCLIyaTa-
mm", ofpaTmB 0cOGOe BHAMAHEE Ha BHIOJHEHHE CJIENYNIMX NOJOXKeHmii:

a) OTCYTCTBEE MeXaHWYEeCRHX NOBDeXTEeHH#t, RIMADLEX Ha OCMyD pa-—
GOTOCIOGHOCTE MMM HA TOYHOCTH €T'0 M3MEepeHMs;

6) Baymdme ¥ IPOYHOCTH KpEIUIEHES OPTAHOB YIPARTEHHA H KOMMYTa-
MR, YeTKOCTh (HMKcammw mX nojoxenmit, IABHOCTH BpAamEHES DyYeK Opra-
HOB yOpamNeHHmA ¥ HacTpoikm:

B) UMCTOTA THESN, pa3beMOB X KIeMM;

T') COCTOfAME JAKOKPACOYHHX HMORDPHTHE X YEeTKOCT: MAPKUDPOBKH;

I) CcOCTOSHME COeIMHATENHHHX IPOBOJOB M Kadered;

T') KavecTBO KpemleHus pmetaieft @ y3IOB HA MACCH OCHELIOrpada,

I) COCTOAIHEE COeNMHETEJHHHX NMPOBOIOB K Kadeteit;

€) KaveCTRO KpeIUleHuA merajyeft B ysuoB Ha maccy ocmwiiorpada,
COCTOsSHME KOHTPDOBKM TI'aeK, HATEeXHOCTh IAE€K M KOHTAKTHHX COeIuHEeHIH.

Ocmwmrorpad, mvemmmii DedeRTH, OpaKyeTcs ¥ HampamRlIgeTca B pe-
MOHT.

I2.3.2. Ompodomanme

Onpodosanme padoTH mpudope npomsBommTcA mo m.n. 9.I.I -
9.I.12.
Hemcmpasine ocmminorpadi CpakypTcs K HalDARIANTCHA B DEMOHT.

I2.3.3. OnpexeJieHme MeTDOJIOTHYECKAX IApPaMeéTPOB

12.3.3a Bpems Hapacrammsa mepexoxsoft xapaxrepmcrTERE (pmC. 2I)
npoBepAeTCA OyTEM IOZadM Ha BXoX A ocmmwrorpafe wepes aTTeHDATODH
avyasca reHeparopa I'6-I7. Uacrora ciemopanma mvmyasca 100 xIn.
W3MepeHme OPOBOIMTCA B CJEIYWmEM HNODAIKS .

Pyuxy ympaRTeHEs OCHWLIOTDada JCTAHOBATE B CIENyDIME MNOJOXe-

HEA:
PEEIM ycmnmrens - A;
CVHXP . - AnB;
BPEMA/cm - "20ns";
3AIVCK - BYTP "~ ",
PACTAEKA - "xI0o";

PEEVM B passeprre- XIVIL



AMIUIMTYIy MMIOyanca Ha Skpade OIT ycranosure paBHOft 40-60 MM
C TIOMOWBI0 ATTEHKATOPOB, BXOUAUMX B KOMIUIEKT TeHeparopa I'6-I7.

Ompenesmre BpeMmd HapacTaHus B moisoxermsx "0,0I", "0,02",
»Q,05", "0,I", "0,2" u "0,5" mepermouaTeNs V/cm, & TaKKe C BHHOC-
Auvy mesmressmu 1:I0 m I:50 B nosoxenmm "0,0I" nmeperymodarens V/em,

Barem meperymouaTess PFEMI ycminTesns yJCTAHOBHTE B IIOJIOXEHHE
B u ompeneiamTe BpeMA HapacTaHWA NOJORMTENIBHOTO M OTPHIATENBHOTO HM-
oyJIscoB B monoxenwsx "0,0I", "0,02", 0,05", "O,I", "O,%" x "0,5"
DepeKImYaTeNs V/em KaHam B.

PesysipTaTH H3MepeHHil CUUTANTCS YLORIETBODHTENLHHME, €CJH Bpe-—
MA HapacTeHHa IepeXOolHO# XapaKTepHCTHKM B OCOHX KaHajlaX BO BceX
TIOJIOREHMAX Tepelvmyareneir V/em m ¢ menmressmd I1:I0 z I1:50 He mpe-
Bumaer I,5 He.

Ecix BesmumHa BpeMeHN HapacTaHUs NpeBHWAET LOHMYCTHMYD, IPOH3-
BEIUTE MOZCTPOXKY C IOMOWB KOHmeHcaTopoB Y4-CIO mia xaHana A,
Y4-CII - mna xeHauioB B. Ecom BpeMd HapacTaHmA B OGOMX KaHaNaxX He
B IONYCKe, TO NPOM3BENMTE NOLCTpO#XY C mOMOmB KoHmeHcaTopa Y5-CIS.
OnHaxo IpE STOM HaNO IpOCHEIUTH, UTOCH BeJIMYMHa BHOPOCA HE INPEeBHCH-
J2 NONyCTHMYD BEJIIHHY .

Nprveganme . [Ipm M3MepeHMM BpeMEHNM HAPACTAHUA CieNyeT YUATHBATH

IIOTPEWHOCTE KODQOUMIMEHTa PA3BEPTKE Ha YYaCTKe H3-—
MepeHAA B COOTBETCTBHM ¢ Meronmkoi m. I2.3.3x;.
I2.3.36 Bemwumna BHOpOCa Ha INepeXonHoif XapakTepHCTHKe oOUpeme-

JseTcs OyTeM [oXadnm Ha BXom A ocnwulorpaja MMIOYIRCa C TeHeparopa

T6-I7. Yacrora caemopadma mamyasca 100 xTy.
VaMepeRns MpOBOXATCA B CJeXyDIEM NODSKEKE .
Pyurz ynpamneHEs ycTaHoOBMTE B CUIELYWMME NONOXEHMSA:
PEEMM B yomimresme - A;

CHHXP . - A n B;

EPEMA/ om - "20 ns";

PACTAIRKA - "xTIO";

PEEIM B pasBeprre - XIVIL.;

SAIVCK - MTP_' "~ "NT.IV

Avuirryny mvmyasca Ha skpane T yorasoBuTe pasHoit 40-50 mm
¢ TIOMOMBER aTTEHPATOPOB, BXOAAUMX B KOMILIEKT I'eHeparopa I'6-I7. Onpe -
IeJATe BEJHIAHY BHOpoca ( 8U) B IPOIEHTaX B NoXoxeHmsx "0,0I",
"0,02", "0,05" = "0,2" mepexmouaTeNT V/em TO Gopmyne (6):

8, =1?TE; * 100% (6)
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TIe hB - aMIUIATyIle BHOpOca, MM;
h - GMIUIATYZa YCTAHOBMBIETOCS 3HAYEHHA, MM.

3areM nepexmouaress PEXVM ycranosnTe B nonoxexme B. AHamormu-
HO mpefumymeMy B mosjoxexwsx “0,0I", "0,02": "0,05" m "0,2" mepermo-
gaTeJf V/cm B KaHale b ompeneymTe BeJMYMHYy BHOpoOca,

TlpoBepKY BeJMYAHH BHODOCA MPOM3BOILHUTE IIOJORATENBHHM ¥ OTDHIE-
TeJHHHEM AMITYJILCAMH .

PesyspraT HIMepeHH CUNTANTCA YIORIETBODATEJBHHME, €CJAM BE-—
JmYuHa BHOpoOca Ha HDepeXOoIHOl XapaKTepuCTHKE B OCOHX KaHajaX BO BcaX
NOJOREHMAX NMeperumuarenelt V/ecm He npesumaer I07.

Feanm BesmuauHa BHOpOca B OCOMX KaHalaX NPEBHUAET IONYCTHEMYD,
IPOM3BECTH NOICTPOARY ¢ moMompbh KoHmeHcaropa Y5-CI8, B kaHase A -
¢ nomoupw KoHIedcaropa Y4-CIO, B kKaHane B - ¢ noMomem KOHZEHCATODA
Y4-CII.

I2.3.38. HepaBHOMEDHOCTH YCTAHOBUBRIETOCS 3HAUEHHMA IlEPEXONHOi
xapaxrepucTurke (puc. 2I) mpoBepseTcA IYTEM NOZauM Ha BXOm A ocumi-
Jorpaja mMOyanca ¢ TeHeparopa I'6-I7. YacroTa NOBTOPEHHS MMIIYJIBECA
I00 xTu.

W3mepeRUs HPOM3BOILATCA B CJENylUEM NOpAUKe :

Pyury ympanneHnsa npucopoM YCTAHOBATE B CleXyDmMe [OJNOREHEA:

V/cm - "0,01",
CIHXP. - A mrB;

PEIIM B ycwmrese - A;

EPEMA/ cm - "50pg "
PACTSRKA - "xI0";
3AIYCK - BHYTP. "~";

PFEIM B paseeprxe - KIVII.

AvruirTyny mmysasca Ha skpade ST ycraHoemre paBHoit 50-60 mM.
OnpernennTe aMUINTYAy HepaBHOMepHOCTefl BepIEAH U30CpakeHHA MMITYIbCA
(ECKTOYAs BpeMs yCTAHOBIEHMs, paBHoe 7,5 HC) Ha yJacTKe IJIUTENB—
HocTeb 20 HC.

BeymayHa HepaBHOMEPHOCTH.BEeDIMHN M300paXeHES MMIYJIBCa (Y )
nofcurTHBaeTCA o dopmyre (7):

h
= —gf— - 100%
¥ ’ (7

The by - aMmwmATyAa HEDABHOMEPHOCTH (CTaf, NMOZBEM) BEPUMHH H30-
CpaKeHus MMIynbCa, MM
h - aMIIATYZa JCTAROBHBNETOCH 3HaueHHA MMITyJbCa, MM.
3areM OepeRIDYATENs V/cm YCTAHOBATE B IIOJIOXEHHE "T" Ha Bxom A
ocmmurorpafe momaiiTe EMIYIEC ¢ TeHeparopa I'S5-53. JUMTENBHOCTD HM-—
myasca I00 mc, nepmon ciemomanms 200 mc. JLTETEIBHOCTH DPa3BepPTRA
10 mc/cM. AMIUIATYLy M30CpaReHHs FMITYIBCA YCTAHOBATH paBHOR 60 MM.



M3MepBTe AaMIUIMTYLY H300paxeHnds MMIYIBCE M aMIUIATYLy cnaza (momb—
€Ma) BepNMHH AMIYJIBCA.

HepaBHOMEDHOCTE BEDHNMHH M300paXeHHmd HAMIyJbca (COAXN, TOIBEM)
TOICUMTHBAaeTCA 10 fopmyxe (7).

3arem nepexawdarTess PEXVM ycraHommTe B DOJOXeHEe b m anajo-
THEYHO HpeNHAyNeMy IPOBEpPBTe HeDABHOMEDHOCTH HepexonHo# Xapawrepmc-
TEKE. Pesyuabrar m3MepeHHM#E CUMTAETCA yLOBIETBODATENBHHM, €CJHA HepaB-
HOMEDHOCTS BEDUHHH HSOCpAXeHHS He NpeBHm2eT 3%.

lipmmeganwe . IIpoBepra HepaBHOMEDHOCTH BEPHARH M300DaREHUA MM~

IyJBCa NPOM3BOLUTCHA, HCKINYAA BpEMS YCTAHOBIERHA
TepeXonHOd X8paKTepACTHRHE.

Iipr HEOOXOMHMOCTH HEpaBHOMEDHOCTE: BepIMHH H300DaReHHMA HMITYJIb~
ca B odracTr GOXBNEX BpeMeH NoicTpofire ¢ moMOmBO pe3ucTopoB Y5-R5,
Y5-R36 z roHzeHcaropoB ¥5-C2, ¥5-CII, a B oGNacT: MAJHX BpeMEH -
¢ momousd KoHmencaropoB Y5-C4, ¥5-C5, ¥5-CI2, ¥5-CI3, ¥Y5-CI7,
¥5-CI8, ¥5-CI9, ¥5-C27, ¥5-C33, ¥5-C34.

I2.3.3r. lNorpemsocTs KOBPPMIMEHTa OTKIOHEHHA ONpPENEJNACTCA Iy—
TEM NOXAYM Ha BXOI ocOmwulorpaja Kamu0pOBaHHOTO N0 AMILIATYIE HM—

OyJIBCHOTO HANpAXEHRs, - ONpele/MTh ero OTKJIOHGHWE OT HOMUHSABHOTO
3HaveHns, ONpeNeNiAeMOro IejeHMaMH miraiu JJIT,

Cxema coelmHEHMS TPHGOPOB IS IPOBEDPKM KOMPPMIMEHTS OTKIOHEHHA
opEBeNleHa Ha pdc. 22.

B KavyecTBE HMCTOUHMKA KAJMODOBAHHOTO CHTHAlla HCIOAB3YETCHA M-
mynecHER reHeparop I'5-53, HOCTOSHHOE HalpAXeHme ROTOPOTO COOTBETCT-
ByeT AMIUIETYIE BHXOIHOTO MMIYIHCHOI'O HAIpAKEHRNA M M3MEDAETCHA BOJET—
meTpoM B7-I6. YcranomrMTe BHYTpeHHm 3amycK reHeparopa I5-53, mm-
TeJBHOCTH HMIOYJBCa I MKC, Hmepmox cieroBaHms mvuyxscoB I00 xTu.

Pyuxm ynpamneHEda npuGOpoM YCTAHOEATE B CIELylMEe NOJOXREHHA:

PEXVM B ycmnmrene - A mix B (mpm mpoBepKe COOTBETCTBYDIETO

KaHasa) ;
BPEMA/ em - "0,2ps"
PACTAXKA - OTKI;
PEEIM B pasBeprke - ABT;
SAIIYCK - BHFIH,, "> ",
CYHXP. - AmB.

Opranamr momcTpofiky cHEXpoHuMszamm ocumwurorpaga CI-75 modeii-
TECh JCTONUMBOTO E300paxeHms WMIYJILCHOTO CHTHaja Ha skpaxe JlT.

PeryanpoBroit BHXOZHOTO HANpAREHNA TeHeparopa JCTAHOBATE Dpas-
Mep H300paxeHHs, COOTBETCTBynmMi 2 IeJeHEIM ©o ocE "Y" B HERHel
vacTn okpaHa AT m coBMecTHMTE €T'0 C DHCKAMY MKaJH. llepeKINuaTeNh
IOJADHOCTE BHXOIA TeHepaTopa NEpeBECTH B NOJNOXEHME NOCTOAHHOTO
HaNpAXeHNA ¥ NPOM3BECT OTCYET BeJHIMHH HANDAXEHEA U, IO BOJBTME-

80



Tpy B7-I6. llepermodaTess 3alyCcKa TeHepaTOpa IepeBellATE B IIOTOREHME
pasoBOTO IYCKA ¥ NMPOM3BEIMTE OTCUET HANpIREHUS U, [0 BOSLTMET-

py B7-16. PazrocTs oTMX HanpsxeHuit ABIAETCA KaMMOpOBaHAOR B mirgi-

HOH HMMITYTBCHOTO HANDAREHAA. 3aT€M DETYJUDPOBKOE CMemEHZA &0 ocH

" y" ycTeHOBWTE M300paxeHme B UeHTpe 3kpaHa AT i BHOBE -~ rhecTi-—

Te peTYJUDOEBKOX aMILIATYIH HMIIYJbCA TEHEpaTopa C DUCKaMi 2 Ie.IeHMu

BepTHraspHoll miayH. [IpomsBenuTe OTCUYET YCTAHOBIEHHOT'O HANPAXEHIMA.

AHaJOTMYHEM OCpa30M NPOM3BEINNTE M3MepeHMe B BepXHeil padoueil wacrn

sxpana 9IT.

YcraHopuTe M3obpamesme B LleATpe 3KpaHa OJIT IO BepTHKANN X
BHOBb COBMECTHTE M300paXeHMe C DHCKaME 5 IeJjeRmil BepTHKANBHON mKa-
JH peTyJIMpOBKOf#l AMIUIATYIH AMIyJbca TeHeparopa. IIpOom3BEINTE OTCUET
JCTAHOBIEHHOTO HANDREHHA .

Jl1s KaxmoTo M3MepeHNA NofcuMTaliTe MOTPEMHOCTE: KOSHimiMedTa
OTKIOHEHHA ( d;co) no gopmyne (8):

U, =T
b =— B . 100 (8)

KO UH

TIE UH - HOMMHAaJIbHOE 3HaUeHHe HaNpSKeHNMA, COOTBETCTByMNlEe ycTa-
HORJIEHHOMy pasMepy mo ocu "¥";
U_ - IHeficTBATENBHOE 3HAUeHHMe HaIpAREHMT, COOTBETCTBYWIEE yC-
TAHORNEHHOMY pasmepy mo ocm "¥" @ pamsoe Up = U; - U,

I3mepeHre B BepxHel#t, cpermneil u HumHe# wactax AT Ha 2 mexesm-—
D D
AX TNPOUSRONMUTCA TOJNBKO JJIA mojioReHus "I" IepeximmdaTess vV/em, BO

BCeX IDYTUX INONOKEHMAX NeperindaTessa V/cm IPOE3BEINHUTE HM3MEDeHHE
ILns 5 nmesesmi.

I2.3.3z. NorpemHOCT: KANMGDOBKA Da3BePTKH N IOTPEMHOCTE KO3@—
fumMeHTa Pa3BEPTKM OHNpPEeNeNAETCA KAaK OTKIOHeAHe meiicTBATENBHOTO
3HQUEHHS OT HOMIHATBHOTO TIPM Da3HHX 3HAYEHMAX BUIMAMOTO pasMepa
BPEMEHHOT'O NHTepBaja Ha padoueM yyacTke 1o océ X.

Onpenenenye HeiCTBUTENBHOTO 3HAUEHMS NOTPEMHOCTH KAJHXGDOBKH
¥ ToTrpemHocTy KO3PPuupedTa pasBePTKH IPOM3BOIATCS TOFaueil Ha BXOX
ocuwuiorpaga CHHYCOMIANBHOTO CHTHANE, 9acTOTa KOTOPOTO MOXET OHTH
OoTCUMTaHa mO MKaJe TeHeparopa.

Ina npoBepKM NOTPEMHOCTH KAJMGPOBKY M NOTPEMHOCTH KaauGpOBaH-
HHX KOB(QPMIMEHTOB pasBepPTKM MCIOJLIYOTCH CHeXyllMe I'eHepaTOPH:

or I00 mc/cm mo I0 mxc/cm - I3-I02

or 5 Mc/cu po O,I wxe/cm - T4-I02

or 50 mc/cM mo 2 Hc/cm - T4-I07

Pyuky ympaBneHms OCLILIOrpafoM yCTAHOBATE B CJENYOUHE IOLOXE-



V/cm - "0,2";
PEEMM B ycmimrese — A;

CUHXP. - Az B;

RAIYCK - "I:I", "~ n’ m;
BPEMS/cm - "20 ns ";

PACTAEKA - OTKI;

PEEVM B pasBeprre — KIVII.

[lorpemHocTs KaNMGPOBKA Da3BEPTKH OIpereNdeTcA Ha 8 CM MKAJH
(mcxnYas NepBH 1 NeCATHH CAHTMMETDH MKAJH), 8 NOTPEMHOCTH KaJmG-
POBaHHHX KOPPMIIMEHTOB pasBepTKA - Ha 4 CM NKAJH,

llomaTs Ha BXOL A YCHIETENS BEPTHKAJIBHOTO OTKIOHEHHS OT TeHe-
paropa I'4-I07 cunycommansHHit curHan wacroroit 50 MIL. YcraHOBETH Ha
sxpane T BeswuuHy M30CpaReHEs CHTHANA, YIOOHY® LIS HaduoneHEmA
(34 cM). Hauajio pa3BepTKE COBMECTHTE C HavajoM padodyeit yacTH SK-

paHa JIT. l3MeHA" 4acTOTy CUTHAs A TIeHeparopa ycTaHOBATe Ha 8 caH-
TEMETDAX IKAJH TOYHO 8 MepEONOB CHHYCOMEANBHOTO cHrHaka. Orcumraii-
T€ IO MKAJNe TeHepaTopa YacToTy CHHYCOMNAJNBHOTO CHIHANA. AHAJIOTHIHO
M3MeHAS 9aCTOTY IeHepaTopa CHTHAJIOB, YJCTAHOBATE TOUHO 4 NepHOTA
CHHYCOMNAJNBHOTO CHTHala Ha 4 CaHTHMeTpaX B HAyale, B CepeluHe K
KoHIE majH skpaha AT, MorpemnocTs Kosdfmmenta passeprk (d')
IJIS KaxOOTO HM3MepeHHA ompemessercsa o gopmyae (9)

g= Lot v 1007 (9)
)
rme £ - yacrora CHMHYCOMAANBHOTO CHIHANAa, yCTAHOBIGHHAasd HA TeHe
patope.
b 4 o ~ UacToTa, COOTBETCTBYWUAS NEPHONY, DABHOMY HOMHHATBHOMY
KO3fmIMe ATy pasBepTKA.
NlopAROK mpoBepkE KOBSYIMIMEHTOB pa3BEPTKA K YAaCTOTH CHHYCOHIANB-
HHX CHTHaJIOB IIf MX IpPOBepKH NpHBENEHH B Tadx. 9.

i Tadnmma 9
HNosoxeHre nepexrmouaTeJe Yacrora CHTHama
TeHepaTopa

BPEMA/ em PACTSIEKA
"20 ng" OTHIL 50 MO !
"20 ns" "xI0" 250 M'u
"50 ng" OTKIL. 20 MI'm
"50 ns " "x10" 200 MI'u
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Oxomyarme Tadamy 9

Tonoxenue Ineperymuareseit Yacrora curHaia
TeHeparopa

BPEMA/ cm PACTSRKA

"0 ,’IJm" OTKIL. I0 M'm
"0,I us" "xI0" I00 MIq
"0,2}13 (] OTK.U. 5 MI'II
"0,2 PB " ”xIO" 50 W\n
"0,5 ps " OTKIL 2 M
"IF.B " m‘ I MI‘LI
"2ps " OTHIL, 500 xIn
"Sus " OTKIL. 200 xI'n
"IOps " OTHIL. I00 xT'm
"20 us " OTKIL 50 In
"50ps " OTKIL. 20 xI'm
"0,Ima " OTHKIL. I0 xl'm
"0,2ms " OTHIL. 5 ¥kI'm
"0,5ms " OTKIL. 2 xI'n
"Ims " "OTHIL. I ¥
"TOms " nxIQ" I KI‘[[
"2 ms " OTKIL. 500 I'm
"5 ms " OTKIL. 200 I'm
"I0O ms " OTKIL. I00 T'n
"20 ms " OTKIL. 50 T'm
"50 ms " OTHIL. 20 T
"I00 ms" OTKI. 20 T'n

Pe3yaBTaT NPOBEDKE CUATAETCA YHOBIETBOPUTENBHHM, €CJIH:
a) IOTPEMHOCTh KAJMOPOBKH DASBEPTHKA HE IPEBHMAET:
B padoveM IHANA30HE TEMIEDPATYD:
3% ce3 pacTaExm,
4% ¢ pacrsaxxo#t Ha mmanasoHe 50 Hc/cM m Goiee,
5% ¢ pacraxkofl Ha mmamasone 20 Hc/cM;
B paCoYEX YCJHOBHAX:
5% Ge3 pacTaERH,
6% ¢ pacraxxoft Ha nmanasone 50 Hc/cM @ Gouee,
7% c pacraxroft Ha nmamasone 20 Hc/cM;
6) morpemHocTh KoS$PMIMEHTOB pasBePTKE He IpeBHUWAET:
B padoueM IEAIA30HE TEMIepaTyp:
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5% Ge3 paCTAEKA,
6% ¢ pacTAXKOR A kodddMumeHTa pa3BepTKE 50 He/cM @

doJee ,

I0% c pacTsxroit miA KosdhuimeHTa DA3BEPTHA 20 Hc/cm;
B palodmx YCHOBHAX:
7% 6e3 DACTAKKH,
8% ¢ pacramkoft wia xosdfummenra passepTkE 50 Hc/cM E

Gosee,

12% ¢ pacTaxkoil LA KOa(pPmMeATOB pasBepTKE 20 HC/CM.

lprvevanmsa: I.

Tpy mpoBepre Kosdbmizenra passepTkE 100 Mc/cM
yacToTa TeHepaTopa ycTaHaBamBaeTcA paBHOR

20 T'm. CooTBETCTBEHHO HA 8 CM MKAJH BKpaHa
IeKTPOHHONYYe Boft TpPYORM CiaeXyeT yoTaHOBHTH I6
nepnozoB, a Ha 4 cM - 8 mepHOIOB CHHYCOMIAJIBHO—
TO CHUTHaJA.

lpx mpoBepKe KOSGMIIMeHTa pasBePTRE 2 HC/CM
YacToTa TeHeparopa ycraHammmeaerTca 250 MIn.

Ha 8 oM kasmOpoBaHHOf YacTE MKAJH SKpaHa 3JeKT-
POHHOXIY4YeBOY TPYORE CleLyeT YCTAHOBATH 4 IepRO-—
IIa CHHYCOMEANIBHOTO CHT'HaJe wacrtoro#t 250 MCm, a
Ha 4 oM - 2 mepwoza.

- Ilpn npoBepre KOSPOMIMEHTOB pA3BEPTEM C HCIOIB-

30BaHmeM reHepaTopa I'3-102 wacrora mocienHero
E3MEpAETCH ¢ IOMOmBN vacToToMepa 43-36 m oTCUer
YaCTOTH OPORSBOIMTCA C TadJo JacToOTOMEpa.

. Hepadoumit HavaJbHHI yIACTOK DASBEDPTHA IIATENb—

gocTso IS5 He (3 cm Ha xosdfwmmenTe 5 Hc/cM &
T.I., HEOGXOLMMO OCTABJIATH CJeBa OT Havajia MKa-
JH 9KpaHa, COBMECTHB C HAYAJOM IK&JIH HAYalno pa-
Goue#t gacTE pasBepTKH.

Eciig mOrpemHOCTs KOBSPPMIMEHTOB Pa3BEPTHE IIPEBHIAET HOIYCTHMYD

Ha BCEX IHana3oHax,

YII-R32, BHBeIeHHOTO NON WM Ha mepempelt madesu ocmmwiiorpadga
KOPPEK.

OpOR3BENETe NOLCTPOfKY ¢ IOMONBD pE3HCTODa

Tozcrpoiika nmanasonoB passeprkE or 100 mo I Mc/cM IpoMsBOIETCH

¢ momousn pesmcropa Y9-RR02, or 0,5 mo I0 mxc/cM - ¥9-R20I, or 5
o 0,I mec/cm - Y9-R200, 50 m 20 nc/cm - ¥Y9-R200 m ¥9-C45.

IlmanasoHH pasBepTRE 5 B 2 HC/CM NOICTPAMBALTCA De3HCTOPOM

YII-R87 r woxmencaTopamu YII-C22, YII-C25, YII-C3I, YII-C34,
YII-C42.

I2.3.3e. IlpoBepuTs peXFAMH 3aIycKa pa3BEPTOK CJeAYNIMM 0GpasoM
llepexmogaress PEEVM B ycmwimTese TOCTaBETe B NOJOXEHHE A, mepe-
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KmpiaTeas paseepTi# PEXVM - B nonozemme ABT., meperimuaresns PACTH -
KA - B mosoxemme OTKI,

PerynmpoBro# pyurm " I " B KaHajse A ¥ peryampoBKO# pywek
"a——" JIyT YCTAHOBHTE B IeHTpPE SKpaHa. IIpOBephTE HalMave JMHWK
DasBEPTKE BO BceX IOJOREHWAX neperypuaresns BPEMA/cm.

Hocrasrre nepexnpuaress BPEMA/cm B monoxesme "I0 ps", mepexsmo-
qgaresp passepTKy PEXIM - B mosoxenme IV, , mepewmouarerns 3AIVCK -
B nosoxenme BHYTP,~ , I:I. IIpg 9TOM JMHEA Da3BepPTKE IOJIEHA HCYe3-
#yts. Ha BXom A ocmwuiorpafa B mosoxermy "O,I" mepewmogarens V/cm
¢ coGCTBEHHOTO Kanméparopa IoxaiiTe CHTHaJX. PeryampoBko#t pyduru
YPOBEHD noGefiTecs ycToffumBoro usoCpaxedmd CHTHAJIA Ha SKpaHe .

Janee, nepexmodaress pas3seprkn PEXUM nocraBeTe B MOJIOXEHME
PABOBHI. Ilpy 3TOM JMHEA Da3BEPTKM NOJIKHA MCUE3HYTH. HaXMMTE KHOMKY
TOTOB. Honxen mpOM30#TH ONMH 3aIyCK pa3BEPTKE C M300paXEHMEM CHATHa-
Ja Kajgmoparopa Ha sKpade JIT.

Pesysprar NpoBepKM CUMTAETCA YIOBIETBODHTEJNBHHM, €CJIM I'eHepa-—
TOp pas3BepTKM pasdoTaeT B RIYNEM, ABTOKOJEGATEJIBHOM H OIZHOKDATHOM
pexuMax.

llpumedanne . B aBTOKONEGATEEHOM DERMME NDM YCTAHOBKE DYUKH

YPOBFHb B mosoxeHme Okojo "O" BOBMOXHH CDHBH Ji-
HMF DA3BEDPTKA, 4 B XIylleM — 3allyCK pasBepTKH.

I2.3.3%. llpoBepka mapameTpoB Kaaméparopa aMIUIETYIH U BpeMeHK
IIPON3BOLATCA CJELYWIEM OGpa3oM.

Ha Bxom uacroromepa Y3-36 ¢ THesma BXOI xaymGpaTopa nomaiiTe
KaluOpOBaHHOE HalpAXeHde ¥ U3MephTe €TI0 IepHoxL. IIpm STOM Iieperio—
yareap kanrnéparopa BKI./OTKI. ycraHoBmre B mojioxeHme BKI., a mepe-
wrogareas "V/em "B monoxedgme "0,I".

Ile pexsmogaTesb BKHibTKH. ycraHoBure B mosoxedme OTKI. THesmo
BHXOI xanmCpaTopa cOeIUHUTEH depes Tpoltamk CP-50-95% co BXOIOM OC-
mwworpaga # BoJbTMETpOM B7-I6 m3MepATH aMILIUTYLY KaIHGpalMOHHOTO
Hanpsxesus. Ilorpemiocts (&) ompenesnre mo gopmyre (I0):

= e %
d Ty 100

(10)

TTme U, - HOMUHAIBHOE HAUPAEEHME Kaluoparopa avIIATYIH, PaBHOE
0,5 B;
U - #H3MepeHHas BeJIMYMHA KANIHCDAILOHHOTO HalpakieHud, B.
lpoBepka GOPMH KaJIAGPALIMOHHOTO HAMPSREHMS NPOXSBOIATCA IyTeM
ToZavyu Ha BXOXL A cOGCTReHHOTO ocmwuiorpaja B mosomeHmx "O,I" mepe-
wnoyareas V/cm cuTHAlNa ¢ rHesga BHXOL wanuSparopa. Ilepewimgda—
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ress PEEVMM B ycmimTese yCTaHOBETE B HOJOXEHAE A, IepermodaTesNh
BPEMf/cm - B mosomenme "IO0 pe', nepermodarens PACTAEKA - B moroxe-
s#ue OTKI. CHHXpOHM3alXsA DA3BePTKE BHYTPEHHAA.
PesynpTaT NPOBEDKH CUATAETCA yHIORIETBODHTENBHHM, €CHH Kaanopa-—
LIHOHHOE HampsXeHWe mMeeT Popmy "measzmpa", IEDHON MMEET BeJMIHEY
I0 mrc +0,2%, a HOTPEMHOCTH YCTAHOBKE AMIUIUTYNH He IPEBHmAET I1,5%.
Ecny IOTpemHOCTh YCTAHOBKE @MIUVIATYINH IPeBHIAET IONYyCTHMYD BeJH-
upHy, NpoM3BeLETe NOICTPOfiKy ¢ momommb pesmcropa YIR-RII.
I12.3.3u. IlpoBephTe DEXMMH DacOTH KOMMyTaTopa CJIeIyDIuM OGpasoM.
Pyukn ynpabieHms NPEGOPOM YJCTAHOBATe B CleNybiiee NOJOXEHHe:
PEXUM pasBeprxm - ABT;
BPEMA/ em - "I0us ";
PACTSIEKA - OTKI.
llocraBpTe neperapuarens PEEVM ycmnmrens B mosoxenme A, Ipm
5TOM Ha SKpaHe JOJKeH OHTH CIOMH JydY, KOTOpHE NOJXeH CMEMATHCS IO
BEPTHKAJIM C IOMOMBH DygIxrm " " B KaHaJye A.
3aTeM meperINIATEND P JCTaHOBATE B MOJIOXeHEE B M aHaJOTHI-
HO IpoBephTE pacoTy KaHaia B.
llepexmoyarens PEEMM ycradoBrTe B mosoxenme IIOOUEPEIHO. Ha skpa-
He IOJRHH IOSBHTHCA NBa Jy4a, KOTODHE YIPARIANTCH C IIOMOMBD DPYUER
" I ", Hepewmuarens BPEMA/cm ycTaHOBETe B nonoxeAwe "S50 ms ",
[lepexmoyeAde KOMMYTATOPOM KAHAJIOB IOJEHO OCYMEeCTRIATHCA IOCHE KAR-
IOTO XOJ2 pa3BePTKH.
llepeBectr mepermuarens PEXVM B nosomedme IPEPHBIICTO. Ieperim-
vyasa Ko3(hMIMEeHTH pas3sBepTKH, YOeIWTeCh, UTO KAHAJH IEpeKINIANTCSH
HeCHHXDOHHO C 3aIyCKOM pa3BepPTHHA.
PesynpraT npoBepru CUETaeTCH YEORIETBODHTENBHHM, €CHIM KOMMYTa-—
TOp ofecneumBaeT pacdoTy KaHaja A, KaHaja B M ecom B IBYXKRAHAIBHOM
pexmme 0GeCIeYMBAETCA NepeKINYeRNe KAHAJNOB NOCHEe KaRNOoTO XoIa pas-
Beprky ([IOOYEPENHO) u mepexiodesme KAHAJIOB HECHHXDOHHO C 3aIyCKOM
pazseprkE (IIPEPHBICTO) .
Ilprvevanma: I. B pexume pador IIPEPHBVCTO mpm coBmamenmu 4acroT
KOMMYTaTopa ¥ DasBepPTKM JHHAA DASBEPTKH MOXET
OHTP IpepHBUCTOM .
2. B pexmve IPEPHBICTO B Havake pasBeprkd (Ha
I0 MM) momyckaeTcs IpOXAHEE O BePTHRAJE BeJH-
yuHof He Gosee +I MM.
I2.3.3x. IlpoBepKa napaMeTpoOB T'eHepaTOpa HAMIYILCOB IPOMBBOLETCA
CaenyoumM o6pasoM.

Nepexmwgarens BKI./OTKI. ycranoBumTe B mosoxenme BKI. C rHesma
BHXOL / Ha BXoJ ocmmurorpaga C7-II mogaiire mMmyssc reHepartopa,
a Ha BXOX CHHXpoHM3auma ocuwuiorpaja C7-I1 - MMOYIBC CHHXDOHH3ALME
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redeparopa (rHesma I'm8, THO - cOoky mpEGOpa). OmpenenwTe BpeMS Ha-
pacTaina # BHOpOC.

3aTeM Ha BXOL A codcTBeAHOTO ocrmwuIorpajfa B monoxesmm "0,05"
meperIoyarTesd V/em nozafire mMIoyssc TeHeparopa ¢ rHesna BaXOR / .

CHHXDOHM3AIAA Da3BEPTKE BHYTpeHHAs. Ompemenamre (GopMy MMIyJaBCa
¥ €r0 aMIUIATYLY .

PesyrrTaTH NOBEPKE CYMTANTCA YILORIETBODATEJNBHHME, €CJIH:

BHXONHOE HaNpAXeHHMe T'eHEpPaATOPOB MMEET BHI NOCJTENOBATENBHOCTH
OPAMOYTOJIBHHX HMMIYJIBCOB;

aMIUINTYXa AMITYJIBCOB HMMEET BeJmdmHy oT He MeHee 0,18 mo He Go-
xee 0,3 B;

Bpema HapacTaHEs mMmyJiasca He Gosee 0,5 He;

BHOpOC HA mMImysibce He Gosee 5%,

IIpr oCHApyXeHHM HECOOTBETCTBES NApaMeTpOB ocHwLIOrpafa TpedoBa-
HEAM pasmena "TexHW4eckme NaHHHe" ocHmUIOTpad NOLIEXMT 3aCPaKOBAHAD
¥ HanpaBRIeAMd B DEMOHT.

I3. PABMIA XPAHEHVA

I3.I. Cpor KpaTROBpeMEHHOTO XpaHeHHs ocmwulorpaja I2 Mecames.
Ilpz sToM ocrmwuIorpad INONXEH XPAHHTHCA B OTAIUMBAEMHX XpaHWIHmEX
IpE TeMOepaType BO3LyXa OT 5 IO 25°C, oTHOCHTeIbHO!l BISXHOCTE BO3-
Iyxa o 60% (mpm Temmeparype 20°C).

I13.2. Ipn mmMTeNBHOM XpAHEHHM OCIRULIOrDad NOMKeH XDaHUTHCH B
JCJIOBRAX:

B OTAIINBAEMHX XDaHWIMIAX IPE TeMIepaType Bo3myXa OT 5 xmo
309C, orHOCHTeJBHO! BAAXHOCTE BOSIyXa IO 85% (mpm remmeparype 20°C);

B HEOTAIUIEBAEMHX XpaHWIMIRX OpE TemoepaType Bosmyxa or —40 mo
+30°C, orHOCHTeNBHON RIAKHOCTE BO3NyXa mo 95% (mpH Temmeparype
20°C).

CpoK XpaHeHms OocLWwLIorpaja B OTAIUIMBAEMOM XpaHmimme S5 JeT.

Cpox xpaHeHms ocowurorpade B HeOTaIIMBAEMOM Xpapmwimme 3 Tofa.

IlpE IIwTeNbHOM XpaHeHHME ocIowLIorpaja Tpedyerca odsasaTesbHas
€0 KOHCepBaly.

I3.3. Koncepmanmsa ocumwuiorpafe IpOR3BONATCA CAELYLEM OGPA30M.

Ocumurorpad = mpuraraemoe K HEMy MMyWECTBO OUHCTHTE OT ILUIE U
Tpasu. Ecam mo sToro ocuminorpad NOXBEPrajics BO3LEHCTBHO BIATH, OH

IPOCYMHBAETCA B JAOODATOPHHX YCJOBHAX B TE€YEHHME IBYX CYTOK.

3aTeM Ha mepemHON ¥ 33THKD CTEHKH OCLILIOTpafe OLETh KPHIKE U3
noxgcTEpoda IICE. Ocnmmwiorpad ¢ Kpumkxamu ¥ smyx M1 B OTHEJNBHOCTH
OGEpHETE B OIHMH CJO# 06epTOUHOl OymMar® B BJOXKATE B MHIABHINYA&JBHHE
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LOIUBT TEA0BHE YeXJIH, B UeXJH BJIOKATE MEmOYKM C CeJuKareseM, MI0C-
Je 4ere dexin samasiTe, 3areM ocmwuiorpad m I B OTHENBHOCTH eme
nas o0epHITEe O0EPTOYHOA OyMAToil I yJIOKATe B KAPTOHHYD KODOGKY.
.OpOGKy YJOXATe B TPAHCTNOPTHHII ANMK.,

PackoHcepBanua ocOwUIorpada IpOM3BOLMTCH BCIENYOMEM INODATHE:

ocumwiorpad u 3Vl M3BNEKUTE M3 KAPTOHHOH KOPOOKM;

OCTODOXHO IO IIBy pa3pexbTe MOJMITANIEHOBHE YEXJH;

ocBodonuTe ocrmwuiorpad or ofeprouHoft Gymarw E ODOTDUTE €TO Cy—
Xoif MATKOl TKAHED;

Hpou3BenuTe BHeuHui# ocmoTp ocimwurorpaga m 3MI;

npoBephTe ocLWLIOTpad MO BMEKTPUYEeCKHM NapameTpam.

I4. TPAHCIIOPTVPOBAHVE
I4.I. Tapa, yNaKoBKa K MAapKNpOBaHMe YNAKOBKA

I4.I.I. Ocuwurorpad z 3Vl ywiamupaioTca B TPAHCHOPTHHI SAIMK,
IpeIHA3HAYEHHHN IUIA TpelOXpaHeHus OT NOBpeRTeHMit IPH TPAHCIOPTHPOBA-
HAH, IS aMOpTH3alMy IPUMEHSAeTCA IOQPUPOBAHHHI KAapTOH, II€HOILIACT.

14.1.2. Sumx, mpeIHA3HAYEHHH! IJIA TPAHCIOPTMPOBAHHA, HM3TOTOBIEH
U3 KIeeHO# Gepe3oBoit faHepn, oOWroif ¢ BHYTpeHHe! CTOPOHH OmTYMHOM
dymaroit, a CHapy®M IO KpasM - IBYMS IHEJBHHMA CTAIBHHMA JEHTAMH.
BuyTpennmii pasmep sumxa 945x570x400 mm.

I4.1.3. Ocmwurorpad ynakoBHBaETCA CJEILylmIM OCpas30M:

ociguiorpad OGepHATE B ONMH cioff mapajuHupoBaHHO# Oymarm, Ha
IepeHIl ¥ 3aIHUD CTEHKE ONGHBTE KDHUKKM K3 TOJUCTHUDOJA M IHUIE 3aIT—
Huit wexos. Ocuwwrorpad m SMII B OTHEABHOCTE OOEDHUTE B OMUH CJIOf
o6epTouHOll Gymaru M JJIORMTE B RAPTOHHYHD KOpoOky. Ocuwmrorpad B Ko-
DOOKE YIUIOTHHTE IIPOKJIANKaMi M3 TOPPUPOBAHHOTO KApTOHA M MOpOILIAcTa.
KopoOxry sawjeiiTe X NEPEBARATE IMATATOM.

Ocumurorpad B kopoCke ¥ summk ¢ VI pasMeCTUTe B TPAHCIOPTHOM
AuMKe TAKMM O0pa30M, YTOOGH 3a30pH MERIY mpuoopoM, smmkoMm ¢ 3 u
BHYTPEHHMMM TIOBEDXHOCTAME SMIMKA OHJIM DaBHOMepHHMM. Bce 3a30pH ILTOT-
HO 3alloNHATEe IOPPUPOBAHHHM KapPTOHOM. fumk 3a0eiiTe I'BO3NAMM BMeCTe ¢
ynaxoBo4Holt cransHoft JeHTOH, OIWIOMGHDYiiTE .

I4.I.4. Ha TpaHCHODTHHIt SUMK HAHECHTE MADKMDOBKY: HA OIHOH Go-
KOBO# I TOpIOBO# CTeHKAX AUMKA HAReCHTe NPeIYIPeNNTENLHHE 3HAKM:
"Crpesu", "PoMka", "30HTHK", EMeomEe 3HaveHus "Bepx, He KaHTOBATH".

"OcTopoxHo, xpymkoe", "BomTcs cHpocTH", a Takke MAacca YIAKOBKA B
Kr. Tun mpudopa HAHOCHTCA TOJNBKO Ha OOKOBOH CTeHKe.
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I4.2. YouOBHEA TpPaHCIOPTEPOBaHEA

I4.2.1. Ocuwurorpad IONEEH TPAHCHOPTEPOBATHCA B YCIOBAAX, HE
[IpeBHIIZIOIMX 3alaHHHX OpelefbHHX YCJIOBHA: Temueparypa oxpyxawmeft
cpenmH IOJEHA OHTH oT +60 IO —5000, OTHOCHTEJIbHAA BIARHOCTD BO3LYXA
no 95% (mpe Temmeparype 30°C).

I4.2.2. Ocuwurorpad IOKeH IONyCKATH TPAHCIOPTHDOBAHEE BCEMH
BENAME TPHCIOPTA B TPaHCHOPTHOM fAIMKE IIPA YCJIOBHM 3amUTH OT IPSMO-
TO BO3me#ACTEHA aTMOcPeDHHX OCAUKOB M IHJKM. He IomyckaeTcsa KaHTOBa-
HHe ocowLiorpade.

I4.2.3. TpaHcnopTEpOBaHue ocHwuIorpada camMoleTOM BO3MORHO
TOJBKO B IePMETHSMPOBAHHOM OTCeKe. JONycKaeTcA TDAHCIOPTHPOBaHHE B
HerepMETH3MPOBAHHHX OTCEKAX caMoJeToB Xo BHcOTH 5000 m (mo 400 mm
pPT. CT.).
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1. PURPOSE

l.1. The Cl-75 oscilloscope is intended for studying the
waveforms of periodic and single electric signals of 20 mV to
25 V in the time interval range from 8 ns to 1 s by viewing and
photography .

1.2. The oscilloscope is an instrument of Class III,
GOST 9810-69.

l.3. Tne operating conditions of the oscilloscope are as
follows:

- ambient temperature for the operating oscilloscope from 5
to 40°C;

- ambient temperature for the idle oscilloscope from =50 to
+60°C;

- relative air humidity up to 9% at 3000;
atmospheric pressure from 88 to 104 kN/m2 (460~780 mm Hg).

The oscilloscope can be supplied fromg

- 50 Hz+1% 220 V4+10% mains;

- 400 Hzt%% 115 V+5% and 220 V+5% mains.

l.4. The following abbraviations and designations are used in
the Description:

- ¢c.r.t. - cathode-ray tube;

- S&A - gpares and auxiliaries;

- . - control knob brought out at the face panel;

- ‘) - control knob screw-adjusted from the face panel;
- - control knob inside the oscilloscope;

~ YI-R1l - resistor R1 incorporated in assembly YI;

- YI7JI-R1l - resistor Rl incorporated in assembly YI which
is part of device YI7. For instance, resistor
Rl located on printed-circuit board YI which
is included in high-voltage supply unit YI7.

2. SPECIFICATIONS

2.1. The effective portion of the oscilloscope c.r.t. screen
is as follows:

- horizontal size 100 mm (450 mm from the scale midline);

- vertical size 60 mm (+30 mm from the scale midline).

Deviation of toe beam trace from c.r.t. screen scale lines
does not exceed the following values:

0.2 mm - from the central axial lines of the scale;

0.9 mm -~ from the end horizontal lines of the scale;
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1 mm - from the extreme vertical lines of the scale.

2.2. The thickness of the beam trace is not above 0.8 mm.

2.3. The writing speed (in photographing single signals) is
at least 1500 km/s when using an objective with a relative aper-
ture of 1l:1.5 and at least 850 km/s when using a 1:2 aperture ob-
jective.

2.4. The pulse rise time does not exceed 1.5 ns.

2.5. An overshoot on the pulse top is not above 10%.

2.6. The tilt of the pulse top is not above 3%.

2.7. The input resistance are as follows:

~ direct oscilloscope input - 50 Ohmj

- when used witihh a 1310 external divider ~ 500 Ohm in shunt
with not above 1 pFj

- when used with a 1:50 external divider - 2.5 kObm in shunt
with not above 1 pF.

2.8. A shift of the beam due to the amplifier drift does not
exceed 0.2 cm during 1 min, 0.5 cm during 1 hour, and 0.5 cm when
the power supply voltage changes within +10%.

2.9. The inter-channel attenuation factor is at least 1500 in
the frequency range up to 100 MHz, and at least 700 in the fre-
quency range up to 250 MHz.

2.10. The deflection factor is set in the range from
10 mV/cm to 1 V/cm in steps which are multiples of the numbers
1, 2, 5.

The error of the deflection factor in working conditions is
not above 5%; when the 1:10 and 1:50 external dividers are employ-
ed, it is not above 6%.

The deflection calibration error in working conditions does
not exceed 3%.

2.1l. The error of measuring a square pulse amplitude does
not exceed 5% in working conditions and 6% when used with the
1210 and 1:50 external dividers, the length of the signals being
at least 8 ns and the size of the display from 2.4 to 6 cm.

2.12. The vertical deflection of the beam is at least 30 mm
up and down the centre of the effective screen.

The horizontal deflection of the beam shifts the beginning
and the end of the effective sweep to the centre of the screen.

2.13. The sweep rate is set in the range from 2 ns/cm to
100 ms/cm in steps which are multiples of 1, 2, 5.

Provisions are made for expanding a signal by a factor of 10,
due to which the sweep rate can be reduced down to 2 ns/cm.



The sweep calibration error is as.follows:

a) at working temperatures:

- %% without expansion;

- 4% with expansion in the range of 50 ns/cm and more;

- 5% with expansion in the 20 ns/cm range;

b) in working conditions:

-5% without expansion;

~ 6% with expansion in the range of 50 ns/cm and more;

~ 7% in tne 20 ns/cm range.

The sweep rate error is as follows:

a) at working temperatures:

~ 5% without expangion;

- 6% with expansion for the sweep rates of 50 ns/cm and
more ;

- 10% witu expansion for a 20 ns/cm sweep rate;

b) in working conditions:

- 7% without expansion;

- 8% with expansion for sweep rates of 50 ns/cm and more;

- 12% witn expansion for a 20 ns/cm sweep rate.

2.14. The time interval measurement error and also an error
in the working temperature range does not exceed:

(5 + 9%&-—“51 +100)%.
X

The measurement error in working conditions is not over:
+(7 + 202 . 10037,
X

2.15. The oscilloscope provides the following sweep modes:
free-running, triggered and single.

2.16., Internally, the sweep can be synchronized by:

- sineways signals from 20 Hz to 50 MHz, with a display size
of 10 mm or more;

- sinewave signals from 50 to 250 MHz, with a display size of
20 mm or more;

- pulse signals at leust 5 ns long, with a display size of
10 mm or more;

- power supply signals.

2.17. External synchronization signals may be:

- sinewave signals from 20 Hz to 50 MHz with an amplitude
from 50 mV to 1 V;

- sinewave signals from above 50 to 250 MHz with an amplitude
from 10C mV to 1 V;
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- pulse signals at leaust 5 ns long with an amplitude from
50 mV to 3 V.

2.18. The amplitude and time calibrator provides a "meander"
calibration voltage with an amplitude of 0.5 V+l.5% across an ex-
ternal 50-Ohm load. The calibration voltage period is 10 micros
+0.2%.

2.19. The switch ensures the following operating modes:

- channel A;

- channel B;

- change-over of the channels after each trace ([IOOUFEPEIHO-
~ ALTERNATE );

- change-over of the channels out of synchronism with sweep
triggering (IIPEPMBUCTO - INTERMITTENT).

2.20. A pulse amplitude for triggering external devices at
the socket "BBXOL LM " (TLIT OUTPUT) across a load of at leust
10 kOhm in shunt with not over 30 pF is within 1 to 2 V, the rise
time of the pulse being not over 40 ns.

2.21. The output voltage of the pulse generator intended for
checking the transient response of the instrument is a train of
square pulses. The amplitude of the pulses across an external
50~0hm load is from 0.18 to 0.3 V.

The rise time does not exceed 0.5 ns.

The overshoot is not above 5%.

2.22., The oscilloscope provides:

- serviceability 5 min after switching-onj

- its rated characteristics during 15 minutes after a warm-up
period, or during 30 minutes at elevated humidity.

2.23. The power consumption of the oscilloscope from mains at
8 rated power supply voltage does not exceed 160 VA.

2.24. The oscilloscope can be operated at rated characteris-
tics continuously during at least 8 hours in working conditioms.

2.25. Acoustic noise produced by tne oscilloscope does not
exceed 55 dB at 1 m from the instrument.

2.26. The mean time of trouble-free operation is at least
700 hours.

2.27. The operational period of the oscilloscope (the total
number of operating hours from the beginning of operation to its
end due to wear-out and ageing) is at least 5000 hours.

2.28. The service life of the oscilloscope (calender time from
the beginning of operation till complete loss of serviceability,
i.e. when it is no longer advantageous to restore the basic para-
meters of the instrument through repair) is at least 5 years.
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2.29. The storage term for the oscilloscope is not less than
5 years.

2.30., The overall dimensions of the oscilloscope are
408x220x546 mm.

2.31. The mass is 23 kg.

3. OSCILLOSCOPE COMPONENTS

3.1. The components of the Cl-75 oscilloscope are listed in
Table 1 and illustrated in Figs 2, 3.
Table 1

Component Qnty Remarks

Cl-75 oscilloscope
Stowage box, containing:
- supply lead
- cable
- adapter cable
- connecting cable with plug
- J2-114/4 coaxial cable
- 92-25 coaxial cable
- 75 — 50 Ohm matching cable
- CP-50-95D tee
- viewing hood
- camera hood
- camera hood ring
~ graticule
- box, containing:
CMH10-55-2 lamp
UHC-1 lamp
fuses:
BII-1 3,0 A
BlII-1 2,0 A
HII-1 1,0 A
BII-1 0,5 A
BIII-1 0,254
- Description and Operating
Instructions
- Service Log
- composite set, including:
1:10 divider
1:50 divider

4,850,011
4,850,009
4,850,008

R R REMEFENDFERFENDA R
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Table 1, end

Component Qnty Remarks
capacitive coupling head 2
earth cap 2
adapter 2
earthing pin 2
2

earthing pin

4. DESIGN AND OPERATION OF OSCILLOSCOPE AND
COMPONENTS

4.1. Operating Principle

4.1.1. The operating principle of the oscilloscope and inter-
action of its components are explained in its block diagram
(see Fig.4).

The oscilloscope consists of the following components:

a) vertical amplifier I, incorporating:

- input dividers 2,

- switch 3,

~ delay 1line 4,

- output amplifier 5;

b) sawtooth voltage trigger shaper 8, which comprises:

- input switch 9,

- sync amplifier 10,

- trigger generator II,

- illumination pulse shaper 12,
sawtooth generator 13,

- blocking circuit 14

c) internal sync amﬁlifier 6;

d) illumination pulse amplifier 7;

e) horizontal amplifier 15;

£) pulse generator 16;

g) calibrator 17;

h) low-voltage supply source 18;

i) high-voltage supply source 19;

) cathode-ray tube indicator.

4.1.2. The vertical gmplifier ensures display of signals
being studied and their measurement by the calibrated scale method.
The vertical amplifier includes:

a) input dividers which serve for attenuating the input sig-
pnals and provide calibrated deflection factors from 0.0l to
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1 V/cm in seven steps. The input resistance of the divider is
50 Ohm;

b) a switch intended for providing the two-channel and single-
channel operation modes of the oscilloscope. Single-channel opera-
tion is provided in the positions A and B of the switch PEXRIM
(MODE ); two-channel operation is brought on in the positions [00YE-
PEJHO, TPEPHBACTO  (ALTERNATE, INTERMITTENT);

c) a delay line which makes it possible to view the beginning
of the signal under study on the linear portion of fast sweeps;

d) an output amplifier which amplifies the voltage level of
the signals being studied up to a value sufficient for viewing
the signal on the c.r.t. screen.

4,1.3. The internal synchronization amplifier preamplifies
tne internal sync signals up to a level required for normal opera-
tion of tne sync amplifier.

4.1.4. The traigier circuit is intended for starting tne sweep
generator simultaneously with the signal being tested and consists
of the following elements:

a) an input switch which is used to select:

- type of synchronization (from mains, by an external or in-
ternal signal);

~ polarity of the sync signal (by a positive or negative
pulse);

- input divider (1:10 or 1350);

- gweep generator mode (free-running, triggered, single
sweep);

b) a sync amplifier which amplifies the signals up to the
level that provides stable operation of the trigger generator;

c) a trigger generator which shapes a trigger pulse to
start the sweep generator.

4.1.5. The sawtooth voltage shaper is designed for producing
a time sweep on the c.r.t. screen. The circuit is composed of the
following elements:

a) a blocking circuit which prevents restarting of the sweep;

b) a sawtooth generator intended to produce time sweep saw-
tooth voltage;

¢) an illumination pulse shaper.

4.,1.6, The illumination pulse amplifier illuminates the
sweep trace on the c.r,t. screen during the sweep operating tracs.
The illumination pulses are delivered to the c.r.t. modulator.

96



4.1.7. The horizontal amplifier provides a required sawtooth
amplitude.

4,1.8. The pulse generator produces & positive pulse for
checking the rise time of the pulses. The rise time of the pulse
is not above 0.5 ns.

4,1.9. The calibrator gives out calibration voltage in the
form of a 0.5-V "meander" across a 50-Ohm load. The period of the
calibration voltage is 10 micros. The calibration voltage permits
calibration of the deflection factors of both the vertical and the
horizontal amplifier channels.

4,1.10. The low-voltage supply source feeds all the circuits
of the oscilloscope. The source delivers 15V, 35V, 150 V,

-12.6 V and ~100 V stabilized voltages.

4.1.11. The high-voltage supply source provides power supply
for the c.r.tube. It produces -2500 V, -2700 V and 12,500 V sta-
bilized voltages.

4.2, Vertical Amplifier

4,2.1., The block diagram of the vertical amplifier is illus-
trated in Fig.5.

The signals to be studied are applied directly to dividers
with 50-Ohm input resistance, The dividers provide a deflection
factor from 10 mV/cm to 1 V/cm in seven steps with overleps which
are multiples of 1, 2 and 5.

The signals of the input dividers are delivered to a phase
inverter stage. In this stage, the following switch modes can be
selected by means of the mode selectors:

- each channel individually (A, B),

- both channels on a continuous sweep (IIOOUEPEIHO - ALTER-
NATE),

- both channels during the same sweep in the intermittent
mode  ([IPEPHBUCTO - INTERMITTENT).

The channels are switched over by a switching signal generator
which is triggered by illumination pulses applied from the sweep
generator through a control pulse amplifier or by a mixed gignal,
i.e. an illumination pulse and a signal applied at a frequency of
about 500 kHz from the multivibrator.

The circuitry is designed so that in the mode IPEPHBICTO
(INTERMITTENT) when the sawtooth generator is inoperative and the
sweep circuit is being prepared for the next trigger, a 500-kHz
signal applied from the multivibrator is cut off the input of the
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switching signal generator. Thus, when no trigger pulse is supplied
from the sweep circuit, although the multivibrator is working, its
output signal cannot reach the generator ‘nput and switch it over.
This prevents transmission of the multivibrator signal through the
internal synchronization circuits to the sweep generator, thus
making it impossible to start the sweep by a switch signal. Such

an arrangement allows to obtain on the c.r.t. screen a practically
continuous sweep trace at any length.

From the phase-inverter stage, the signal goes to the delay
line which introduces a delay of about 80 ns.

The output amplifier consists of five amplifier stages and is
required for obtaining a necessary gain and amplitude.

The internal sync signal of the channel A is taken off the input
divider and applied to an emitter follower.

The phase-~inverter stage produces a combined output of both
channels which is subsequently amplified by the amplifier.

Both signals are furnished to the synchronization switch

(CVHXP. - SYNCHRONIZATION) and further to an internal sync ampli-
fier.

4,2.2. The vertical ampljifier is a transistor circuit with
negative current feedback in an emitter circuit with cascode con-
nection of amplifier elements (Appendix 5, sheet 3).

The amplifier is” transistor Y5-T3 which is a common-base
circuit controlled by common-emitter tramsistor circuit JY5-T1.
Such a circuit provides a frequency response and amplification in
a required frequency range. The frequency response is usually li-
mited on account of the output resistance of the signal source and
collector-base capacitance whica causes an ever increasing feed-
back decreasing amplification with an increase of the frequency.
To eliminate this effect, transistor J¥5-T1 acts as a current am-
plifier which operates into the low input resistance of common~
base stage Y5-T3. Correction of the cascode amplifier in the emit-
ter circuit is used for broadening the passband.

To increase the operation stability of the amplifier, RC
filters are used in the emitter circuits of common-base circuits
Y5-Rr9, Y5-C4.

The signals being studied in both channels are applied to the
ipput dividers which are quite identical (Appendix 5, sheet 1).
The divider imput resistance is 50 Ohm. To suppress echo signals
when transmitting through the divider, its output resistance is
also made equal to 50 Ohm., The input divider is a U-shaped balanced

four-terminal network (see Fig.6).
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The input divider consists of three circuits with the divi-
sion factors of 132 (YI-RI - YI-R3), 1:5 (VI-R4 - YI-R7) and 1:10
(YI-R8 ~ YI-R10), of which each operates independently or is se-
ries-connected depending on the position of the switch "V/cm",
The divider change-over versions are shown in Table 2.

Table 2
" " 3 - 3
ggggin§w1tch Change=-over versions Remarks
1:2 1:5 1:10
0.01 - - - The signal is applied di-~
rectly to the amplifier in-
put
0.02 + - - -
0.05 - + - -
0.1 + + - The circuits are series-
connected
0.2 + - + Ditto
0.5 - + + Ditto
1 + + + Ditto

From switch Bl the signal is sent to the base of tramsistor
Y4-177 which, together with transistors ¥Y4-T9, Y4-T1l and Y4-T13,
is a phase-inverter cascode amplifier (Appendix 5, sheet 2).

The beam in channel A is vertically deflected by voltage con-
trol at the base of transistor Y4-Tl3 by means of potentiometer
Rl. Potentiometer Y4-R27 serves for balancing the amplifier chan-
nel A.

In the channel B, the signal from the input divider is ap-
plied to the base of transistor Y4-T8, The base of transistor
Y4-T14 accepts bias voltage which is adjustable by potentiometer
R2. Potentiometer Y4-R41 is used for balancing the amplifier
channel B.

Capacitors Y4-Cl0 in the chamnel A and Y4-Cll in the chan-
nel B perform high-frequency control of the amplifier.

Both phase-inverter stages operate into common collector
load Y4-R28 and V4-R34.

In this stage, the channels are changed over by means of &
diode switch built around diode configurations Y4-JICI and
Y4-IC2.

Channel switch-over is controlled by a trigger circuit built
around microcircuit ¥4-MC2 (2TK231). The microcircuit output
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control pulses are applied to an amplifier built around transistors
Y4-120, Y4-T21, amplified and transmitted to the bases oi transis-
tors Y4-T18 and Y4-T19. One transistor becomes conductive, the
other ceases to conduct. Assume that transistor Y4-T18 is trigger-
ed into conduction and transistor Y4-T19 is cut off. Then diodes
Y4-ICI, Y4-I6 are also conductive and the entire current of
transistors Y4-T9, Y4-Tll is shunted by diodes Y4-JCI thus cut-
ting off the channel A. At the same moment diodes Y4-JC2, Y4-I7

are cut off, current flows through tramsistors J¥Y4-T10 and ¥Y4-T12,
and the channel b is open. At another moment, the channel B is

cut off while the channel A is opened.

The switch modes are selected by switch ¥3-Bl. In single-
channel operation (channel A or B) microcircuit ¥4-MC2 is changed
into one of the stable states depending on what channel is open.
This change-over is effected by D.C. voltage applied from the
switch to microcircuit inputs 2 and 4,

Besides, the trigger signal is shunted by diode Y4-II4
which starts to conduct, and the trigger signal cannot get at the
count input of the microcircuit.

In the mode IOOYEPEIHO (ALTERNATE), microcircuit ¥4~MC2 is
started by an illumination pulse.

4 trigger signal coming from the sweep generator is applied
to an amplifier built around microcircuits ¥Y4-MCl-1 and Y4-MCl-2,
amplified and delivered, through an emitter follower and diode
Y4-I1I3, to the input of trigger Y4-MC2 which starts operating in
the count mode. Diodes Y4-II4 and Y4-II5 are cut off.

In the mode ITPEPHBICTO (INTERMITTENT), microcircuit Y4-MC2
also operates as a counter after being triggered by a mixed signal
which is applied simultaneously to its count input from the sweep
generator and from the multivibrator built around microcircuit
Y4-MC3. Power supply is applied to the multivibrator only when
switch ¥Y3-Bl is set to IIPEPHBUCTO (INTERMITTENT). The repetition
frequency of the multivibrator pulses is about 500 kHz. In this
mode, diodes Y4-JII3 =~ Y4-III5 form a coincidence circuit which
passes a signal to the count input of the microcircuit only when
signals are present simultaneously at diodes Y4-JI3 and Y4-JII5,
This may happen only during the sweep operating trace. At that
time, diode Y4-JlI3 accepts an illumination pulse, and a multivibra-
tor pulse is delivered from emitter follower JY4~T23 to diode
Y4-I15, Thus, although the multivibrator operates in the free-
-running sweep mode all the time, its pulses can pass to the count
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input of microcircuit Y4-MC2 only during the sweep operating
trace.

The phase-inverter stage output goes to a delay line which
ig a two-wire symmetrical line made of cable PK-75-4-11 and pro-
vides a signal delay of about 80 ns. The wave impedance of the
line is 75 Ohm. For better matching, the beginning and the end of
the delay line (Y4-R28, Y4-R34 and J¥Y5-R3, JY5-R4, respectively)
are loaded onto resistors whose values are equal to its wave im-
pedance.

From the delay line, the signal is applied to an amplifier
which is a balanced five-stage amplifier built around transistors
Y571 - Y5-712, ¥Y5-T14 - Y5-T21 (Appendix 5, sheet 3).

For reducing voltages of the supply sources, individual ampli-
fier stages are connected through Zener diodes Y5-JI - Y5-I8. The
spread of the Zener diode stabilization voltages is compensated
for by means of potentiometers ¥5-R17, Y5-R49 and Y5-R65.

The amplifier passband is corrected by inductance coils
¥5-L1 - ¥Y5-LlO.

Pulse distortions caused by nonlinearity of the frequency ~
attenuation relationships in the delay line, are compensated for
by RC networks in the emitter circuits of the tramsistors (Y5-R5 -
¥5-c2, ¥5-R19 - Y¥5-C9, Y5-R36 - ¥5-C16, ¥5-R56 - Y5-C25,
Y5-R67 - ¥5-C32).

To provide operation stability of the amplifier, RC filters
are employed in the emitter circuits of common-base trausistors
(¥Y5R9 - Y5-C4, Y5-R10 - ¥5-C5, ¥5-R26 - ¥5-Cl2, ¥5-R27 - ¥5-Cl3,
Y5-R41 - ¥5-C17, Y5-R42 - ¥5-C19, Y5-R73 - ¥5-C33, Y5-R74 -
Y5-c34).

The amplifier output signal is sent to the distributed-para-
meter vertical-deflection system of the cathode-ray tube (Appen-
dix 5, sheet 4).

The amplifier output stage employs also an inductive correc-
tion system (¥7-L1 - ¥7-12) which can be adjusted by potentiome-
ters Y7-R4, Y7-R6. The output stage load can be varied by re-
sistors ¥7-R2, JY7-R8 to match the c.r.t. wave impedance equal to
150 Ohm,

The internal sync signal is selected by switch  Y4~Bl
(CIHXP. - SYNCHRONIZATION).

In the channel A, a sync signal 1is taken off an emitter fol-
lower built around transistor Y4~T5.
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The output of the phase-~inverter stage produces a combined
gignal of both channels which is then amplified by an amplifier
using transistors JY4-T4, Y4-T6. Y4-R2 is used to equalize the
output signal levels in the internal synchronization modes A and
A and B.

From switch Y4~Bl, the signal goes to the internal sync am-
plifier built around transistors ¥4~-T1 - Y4~T2. Potentiometer
Y4-R1 is used to set the output signal level to zero. The output
of the internal sync amplifier goes to the sync amplifier.

4.3, Cathode-Ray Indicator

The c.r.tube of the oscilloscope is a tube type I3JI0IOSM.
At the selected power supply characteristics of the tube (cathode
voltage Ud= -2500 V, modulator voltage U, = -2700 V, post-accele=-
rator electrode voltage Upa = 12,500 V), the sensitivity of the
deflection plates is as follows:

- vertical~deflection plates - 5 mm/V;

- horizontal-deflection plates - 0.7 mm/V.

The diagram of the c.r.tube is illustrated in Appendix 5
(sheet 4).

Optimum focusing of the beam on the c.r.t. screen is effected
by controlling voltage across contacts 4, 5 of the c.r.t. base
with the aid of potentiometers R32 (ACTUI'M, -ASTIGMATISM) and R33
(20KYC - FOCUS), respectively.

Control of voltage at connector 25 by potentiometer R34
changes vertical sensitivity of the tube.

Geometric distortions are eliminated through adjusting vol-
tage by potentiometer Y8-R4.

Voltage at the post-accelerator grid is adjusted by potentio-
meter JY8-R2 to provide uniform illumination of the beam in the
effective portion of the screen.

Control of potentiometer ¥8-R3 varies the voltage level of
horizontal beam alignment, thereby centering the beam along the X
axis.

Potentiometer Y8-R1 is used for additional focusing of the
beam.

Potentiometer Y8-R3 serves to vary the voltage level of ver-
tical beam alignment, thus centering the beam along the Y axis.

4.4, Illumination Pulse Amplifier

The illumimtion pulse amplifier circuit produces square pul-

ses of about 100 V. It consists of a preamplifier which is common-
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base transistor circuit Y6-T1l, two emitter followers (transistors
Y6~-T72 and Y6-T73), and an output amplifier built around transistors
T1-T3 (Appendix 5, sheet 4). The input of the amplifier (¥6-T1)
accepts a negative pulse from the sweep generator. The current-
amplified signal controls the output amplifier stage through
emitter followers using transistors Y6~-T2 and Y6-T3.

The output stage is an operational amplifier with transistors
of different conductance. A signal from emitter follower Y6~T2 is
applied to the base of transistor T1l, and that from emitter fol-
lower Y6~T3 goes to the base of transistor T3, In the initial
state, both transistors are not saturated and conduct. A negative
input pulse is amplified by transistors Tl and T2 which start to
conduct when triggered and thus provide linear amplification of
the illumination pulse of about 20 ns rise time. Series connec-
tion of two transistors 2T914 (Tl and T2) increases the total per-
missible collector-emitter voltage.

Amplifier built around transistor T3 is triggered into the
cut-off state by an input pulse. A pulse delivered to its collec-
tor is somewhat delayed. The transistor is cut off, thus forming
a flat part of the illumination pulse. The trailing edge of the
illumination pulse triggers transistor T3 into conduction and
thereby permits quick discharge of the capacitors. Therefore, the
pulse decay time is about 40 ns.

Resistors Y6-k1l2, Y6-Rl4 and capacitors Y6~C6, Y6-C7 form a
feedback circuit. Capacitor Y6-C6 also serves for correcting the
top of the illumination pulse at fast sweeps.

Diodes Y6-I6 - Y6-I9 protect the circuit from short pulses
that may pass from the high-voltage supply source when the oscil-
loscope is switched on and off.

4,5, Sawtooth Voltage Trigger Shauper

Tne block diagram of the sweep generator appears in Fi:.,.

4,5.,1. The sweep generator serves for producing time-cy: « -
rated sawtooth voltage on the c.r.t. screen. It consists oI .. -
ger circuit and a shaper circuit ior sawtooti voltage. Besi.cs,
to ensure stable synchronization wup to £50 MHz, the syrnc zm 1l -
fier is connected directly in the sweep generator circa.try =
nigh-frequency syncaronization automatic contrcl circu.t ‘s e -
ployed.
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The sweep generator circuit can generate the triggered, free-
~-running and single sweeps which are selected by tne switches
EIVIl./ABT. (TRIGGERED/FREE-RUNNING) or PA3OBH/ (SINGILE).

In the triggered sweep mode, a trigger signal is delivered
to a comparator through an input switch from the input jack when
operating from an external signal, from the vertical amplifier
when internally synchronized, and from a power transformer when
synchronized from the power supply frequency. A type of trigger
gignal is selected by the switches BHE!H,/BHYTP., (EXTERNAL/INTER-
NAL) or CETH (POWER SUPPLY).

In the triggered sweep mode, the trigger generator which is
built around two tunnel diodes produces, after receiving a syne
signal, a negative square signal which triggers the sawtooth
generator. The sawtooth voltage goes turough a reading circuit to
the horizontal amplifier input. It is also delivered to the block-~
ing circuit and to the Schmitt trigger. As soon as the sawtooth
voltage reaches a 10-V level, it resets the Schmitt trigger, and
the latter cuts off the trigger circuit built around two tunnel
diodes, thus preventing retriggering of the circuit. After the
sawtootn generation cycle is completed, the generator is reverted
to its initial state. At the same time, the blocking capacitor
starts discharging down to zero. Approximately at a 1-V level, the
Schmitt trigger is reset to the initial state and through a sweep
recovery circuit prepares the trigszer circuit which employs two
tunnel diodes for the next trigger pulse.

When the free-running sweep is on 150-V power supply voltage
is delivered to a monovibrator. The free-runbning sweep blocking
circuit is switched over to turn off the OR gate. Its operation
mode becomes such that a smallest potential variation in +the
sweep recovery circuit causes it to start conduction. A voltage
drop caused by triggering the OR gate into conduction starts the
sawtooth generator. At the end of the sweep Operating trace sweep
recovery circuit is changed over to turn the OR gate off. At the
end of the blocking period the sweep recovery circuit is switched
over again and turns the OR gate on. A new sweep cycle starts.
Thus, continuous free-running sweep operation is provided. The
repetition frequency is selected by the switch BPEMA /cm
(TIM% /cnn).

wher single sweep operation is selected, the Schmitt trigger
is set to a stable state which cannot change at the end of the
sawtootn volcage period. It is possible to reset the Schmitt
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trigger and prepare the sweep circuit for triggering manually or
by the button I'OTOB (READY). Pressing of the button resets the
Schmitt trigger and prepares the trigger circuit built around two
tunnel diodes. A pilot lamp lights up to indicate that the circuit
is ready for triggering.

4.5.2. The sweep trigger circuit operates as follows (Appen-
dix 5, sheet 5).

When an external trigger signal is applied, the internal syn-
chronization circuit is loaded on 50-Ohm resistor Y9-R19; if an
internal sync signal is employed, the external trigger circuit is
loaded on resistor Y9-R27. With a trigger signal supplied from
the power supply mains, the internal and external synchronization
circuits operate each into a 50-Ohm resistor. Such an arrangement
prevents spurious signals from getting into the sweep generator
circuitry. An open or closed input for a sync signal is selected
by switch ¥Y9=Bl-2 ("~ /< ™).

When the input is closed, a trigger signal is applied via
capacitor Y9-C3 which filters out the D.C. component of the trig-
ger signal and attenuates the frequency to below 5 kHz.

A power supply trigger signal is an A.C. voltage signal deli-
vered from a power transformer to the synchronization input
through divider ¥Y9-R4, Y9-RS.

At the "1:1" setting of the switch 3AIIYCK (TRIGGERING), a
trigger signal goes directly to tne circuit; in the "1:10" posi-
tion, it is attenuated by 10 times with the help of divider YO-R1,
Y9-R3, YO-R7.

Any trigger signal selected by the switch is applied to the
base of transistor JY9-T2 which, together with transistor ¥9-T1,
forms a comparator circuit. The base of transistor ¥9-T1 receives
D.C. voltage whose magnitude depends on the setting of the control
YPOBEHDL (LEVEL) (R38).

In the comparator, the control JPOBEIL (IEVEL) selects a
sweep generator trigger level at any point of the sync signal. The
level control range is +100 mV.

Control Y9=R13 serves for D.C. balancing of the comparator
and makes it possible to set the zero level in the centre of the
control range of the knob YPOBEHB (IEVEL).

Diodes Y9-II and ¥9-[2 serve for input transistor protec-
tion.

The comparator output gives out two paraphase signals which
are delivered to a differential amplifier (transistors ¥9-T3 and
J9-T4), The collector circuits of this stage include a polarity
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selection circuit built around diodes Y9-ICI. It is controlled by
switch Y9-Bl-5 ("4+/~") and selects polarity of the trigger sig-
nal.

If a positive-going trigger pulse is selected, the potential
at the collector of transistor Y9-T3% is higher than that at the
base of transistor Y9-T5, while the potential at the collector of
transistor JY9-T4 is lower than the base potential of transistor
Y9-T6. Thus, diodes Y9-JICI-I3 and Y9-ICI-I4 are turned om to
pass a sync signal.

When a negative going trigger signal is selected, the poten=—
tial at the collector of transistor Y9-T3 is lower than that at
the base of transistor Y9-T5, and the potential at the collector
of transistor Y9-T4 is higher as compared with the potential at
the base of transistor Y9-T6., Diodes Y9-ICI-II and Y9-ICI-I2
are turned on to pass a sync signal.

As a result, trigger signal voltage is produced at resistor
Y9-R29 and its level is set by transistors Y9-T5 and Y9-T6. Then,
the trigger signal is applied to transistors Y9-T7 and ¥°9-18
which are part of the trigger circuit built around two tunnel
diodes.

When the circuit is ready for triggering, tunnel diode Y9-II8
has its operating point on the low-voltage section of the current-
voltage curve (is in the low-voltage state) and part of its cur-
rent flows through circuit Y9-R48, ¥9-77, Y9-R39 and JY9-R4l. The
remaining current passes through circuit JY9-R57, Y9-R58.

The operating point of tunnel diode Y9-I9 also lies on the
low=voltage section of the current-voltage curve and part of its
current passes through circuit ¥Y9-R49, ¥9-18, ¥9-R39 and
Y9-R41, the remaining current flowing through circuit Y9-Ré4,
J9-MC1-1.

Below is considered a case of sweep synchronization by a
positive-going trigger signal.

The sync signal is applied separately to transistors ¥9-T7
and Y9-T8.

The potential selected by the control YPOBEHL (LEVEL) in the
positive control region is transmitted to the base of transistor
YO-18 so that it starts to conduct higher current than transistor
Y9-T7; diode Y9-IIS passes current sufficient for shifting its
operating point to the high-voltage section of the current-voltage
curve (high-voltage state). The sync signal applied to the base
of transistor Y9-T8 is negative, but its amplitude is not suf-
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ficient for shifting the operating point of diode ¥9-I9 from the
high-voltage into the low voltage portion of the current-voltage
characteristic. The base of transistor ¥9-T7 receives a positive
sync signal.

After diode ¥9-JI9 is switched into the high-voltage state,
current passing through the diode decreases. Current is redis-
tributed between diodes Y9-[8and Y9-II9, Current passing through
diode Y9-I8is higher than previously, and a positive sync signal
applied to the base of transistor Y9-T7 causes the transistor to
conduct higher current sufficient for switching diode ¥9-II8 into
the high~voltage state.

When diode Y9-II8 switched to the high-voltage state, it pro-
duces a negative voltage pulse which lasts until diode Y9-I8 is
in this state. Both diodes in the high-voltage state maintain a
potential difference which is set at resistor Y9-R51l.

As soon as the blocking period starts, transistor Y9-MCl-2
becomes conductive, and transistor Y9-MCl-1 is cut off. Current
flowing through diode JV9-J[3decreases, the diode is reset to the
low-voltage state, current redistribution occurs instantaneously
and diode Y9-II8 is also driven into the low-voltage state. A po-
sitive voltage drop is produced, thus terminating the negative
trigger pulse shaped by a double reset of diode Y9-li8.

After completion of the blocking period, transistor YO-LCl-1
starts to conduct again, while transistor Y9-MCl-2 is triggered
into a cut-off state. A higher current starts flowing through
diode Y9-09, but its magnitude is not sufficient for switching
the diode into the high-voltage state.

Thus, a negative pulse can be produced by diode Y9-II8 from
the next sync pulse only if diode Y©-I9is first triggered into the
high-voltage state.

If a sync signal is negative-going, operation of the circuit
is identical.

A negative trigger pulse is sent from diode Y9-I8 to the
base of transistor Y9-T1l connected into a differential stage with
two outputs wuaich is built around transisvors YO-T1l - ¥9-T13.

In the triggered synchronization mode under consideration
transistor Y9-T13 is cut off. A trigger pulse is converted by
tracsistors J9-T1l, YS-T12 into a differential signal and is sent
from the collectors of transistors J9-T1ll and ¥9-T13 to tran-
sistors ¥9-T16, JY9-T717, amplified and applied further to tran-
sistors Y9-T18 and Y9-T22. Zener diodes Y9-[2I - Y9-124 serve
for decreasing a potential (Appendix 5, cheet 6).

107



A negative trigger pulse applied to transistor Y9-T18 forms
a negative illumination pulse and a positive pulse at the collec~-
tor loads of a phase-inverter stage built around transistors
Y9-T18 and ¥9-T21, the positive pulse being used for triggering
the vertical amplifier switch.

4.5.3. The triggered sweep operation of the oscilloscope is
ag follows.

Prior to delivery of a trigger pulse to the base of transis-
tor Y9-T22, current passing through diode Y9-II58, transistor
Y9-T41, a time setting resistor, and trangistor Y9-T23, flows
also through transistor Y9-T24. A positive trigger pulse coming
to the base of transistor /9-T22 drives the transistor into con-
duction, transistors Y9-T24 and ¥9-T25 are turned off, current
of transistor Y9-T23 passes through diode Y9-II32 and becomes a
charge current for the sweep-~time setting capacitor. A current
source for charging the sweep time-setting capacitor must have a
sufficiently high output resistance, and the current magnitude
must be constant. This is ensured by the circuit used which keeps
a constant potential difference at the terminals of the time-
setting resistor and a constant charge current. Current is main-
tained at a constant level by transistor Y9-T23 which is a com~-
mon-base circuit, and also by a constant base voltage set by
high-accuracy divider composed of resistors Y9-R127 and Y9-R128.

Voltage at the base of transistor Y9-MC5-1 is equal to the
base voltage of transistor YS-MC5-2, since trangistor ¥9-MC5-1
connected as a diode compensates for the base-emitter bias voltage
of transistor Y9-MC5-2. Voltage at the base of transistor
YO-MC5-2 is set by a high-accuracy divider (Appendix 5, sheet 7).

Series-placed resistors Y9-MC5-3 and Y9-MC5-4 provide a con-
stant load for transistors Y9-T41, Y9-MC5-1 and Y9-MC5-2.

Sawtooth voltage is applied to the gate of transistor YO-T28.
Trangistors ¥Y9-128, ¥V9-T29, ¥9-732, ¥9-T34, JY9-MC3-3 and
Y 9-MC3~4 form a sweep reading circuit. The high input resistance
of the emitter follower built around transistor Y9-MC3-3 ensures
the delivery of the drain voltage of transistor Y9-T34 with an ac-
curacy up to 1% of the gate potential. Transistor ¥9-T28 connected
as a source follower has a gain close to 1. Sawtooth voltage is
applied to the base of transistor Y9-MC3-3 via capacitor ¥9-C51
in order to filter out the D.C. component of the signal.

The constant level of the sawtootn voltage is maintained by
a comparator using transistors Y9-T729, JY9-T34. The gate of
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transistor Y9-T29 accepts sawtooth voltage through Y9-R137 and
YO9-C46; the gate of transistor Y9-T34 receives sawtooth voltage
through capacitor Y9-C52 from the source of transistor ¥9O-T28
and through resistor Y9-R167 from the emitter of transistor
YOo-MC3—4.

The resulting voltage at the transistor source of comparator
Y9-T34 restores the D.C. component of the sawtooth voltage at the
base of transistor Y9-MC3-3.

Sawtooth voltage is applied via resistors Y9-R175, Y9-R176
and capacitor J¥9-Cbl to the input of the horizontal amplifier.

Transistors Y9-T37 and Y9-MC4-3 are emitter followers with
opposite conductance for improving the temperature stability of
the stage which serve to decouple the sawtooth voltage reading cir-
cuit from the blocking circuit and the Schmitt trigger. When the
sawtooth voltage of the sweep generator reaches the level of about
8 V, diode ¥9-JI44 starts to conduct, and voltage at tine base of
transistor Y9~T31 also rises. The trigger is reset as soon as the
base voltage reaches 10 V. When the trigger is reset, a positive
voltage pulse is delivered from the collector of transistor Y9-T27
to the base of transistor JY9-MC1-2 of the sweep recovery circuit.
Transistor Y9-MCl-2 is turned on and transistor Y9-MCl-l is cut
off. Current flowing through diodes Y9-[I8 and Y9-JI2 becomes much
smaller. Both diodes are switched into the low-voltage state, and
the trailing edge of the trigger pulse is shaped, imn other words,
shaping of the trigger pulse is completed. Immediately after that,
transistors Y9-T24 and Y9-T25 are turned on, and the charge cur-
rent starts flowing again through transistor Y9-T24. Diode Y9-I32
is cut off, and the sweep time-setting capacitor is discharged via
conducting transistor Y9-T25.

A positive voltage pulse at the collector of transistor
Y9-T27 causes flow of current via resistor Y9-R139 and renders
.conductive transistor Y9-T26 which contributes to quick discharge
of the sweep time-setting capacitor, thus shortening the sweep
retrace.

With a rise of the sawtooth voltage, diode ¥9-II55 is turned
on and the blocking capacitor is charged. As soon as the rise of
the sawtooth voltage stops, and the time-setting capacitor is
discharged, diode Y9-Jl[55becomes non-conductive and the blocking
capacitor starts dischargimg via transistor Y9-MC4—4 and resistor
Y9-R188.
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The sawtooth voltage is applied to the Schmitt trigger through
emitter followers built around transistors Y9-T35 and Y9-MC4-1 of
opposite conductance for improving the stage temperature stability.
The blocking capacitor which was previously charged up to 10 V is
now discharged to zero.

Voltage equal to about zero is established at the emitter of
transistor Y9-MC4-1 and at the anode to diode Y9-[[38 at a voltage
level of about 5 V. Diode Y9-I38 is cut off, and current which
was passing through resistor Y9-R142 and diode ¥9-I38 will now
flow via diode ¥Y9-[I34, thereby decreasing conduction voltage at
the base of transistor Y9-T26. Transistor Y9-T26 is cut off ap—
proximately in the middle of the blocking period. This is neces-
sary in order to guarantee complete cut-off of transistor Y9-T26
by the beginning of a new sawtooth voltage shaping cycle.

During the sweep duration, transistor Y9-T27 is cut off,
diode Y9-II33 is conducting, and capacitor Y9-C42 is charged up to
-0.6 V and triggers transistor Y9-T26 into a non-conductive state.
The reset of the Schmitt trigger causes a rise of the sweep saw-
tooth voltage up to 10 V and, as a result, the collector voltage
of transistor Y9-T27 goes up to 6 V abruptly and renders tran-
sistor Y9-T26 conductive. However, transistor Y9-T26 does not
start to conduct instantaneously; but with a delay equal to the
discharge time of capacitor Y9-C42. Due to this delay the dis-
charge of the time-setting capacitor starts only after the trigger
pulse is terminated and cuts off the integrator circuit, i.e. only
after transistors Y9-T24 and Y9-T25 become conductive. Otherwise,
non~linearity may occur at the end of the sawtooth voltage rise
period.

Meanwhile, the blocking sawtooth voltage at the emitter of
trangistor Y9-MC4-1 decreases and after reaching approximately
1 V causes current to f£low in the circuit of resistors Y9-R146,
Y9-R151 and Y9-R152. This current, in its turn, causes a de-
crease of voltage at the base of transistor Y9-T31 which resets
the Schmitt trigger to its initial state. The collector voltage of
transistor Y9-T727 drops to 2 V. This resets the sweep recovery
circuit to the initial state, transistor Y9-MCl-2 ceases conduc-
tion, and transistor Y9-MCl-l is turned on. Large-value current
starts flowing again through diode Y9=JI9 which makes diode Y9-JI9
ready for its switching in to the high-voltage state as soon as a
new sync signal is applied.
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When high-frequency signals are being studied, triggering may
be unstable at the moment when diode Y9-[9is switched from the
low-voltage into the high-voltage state. On the c.r.t. screen,
this is indicated by focusing the signal along the X axis for not
above 0.4 ns.

To eliminate this phenomenon, provisions are made for de-
creasing the blocking time so that preparation current in diode
YO-II9 is set up and stabilized before a trigger pulse comes to the
circuit built around two tunnel diodes. This function is performed
by a high-frequency self-synchronization circuit which employs
transistors ¥9-733, Y9-T36, Y9-MC4-2, and YO-MC4—4.

A negative trigger pulse equal to the selected sweep length
is applied to the base of transistor Y9-T33., The emitter circuit
of this transistor conducts current which goes to the AND gate
(diodes ¥Y9-I43, ¥9-I45 and resistor Y9-R156) and is added there
to the current caused by a preparation signal in the collector
circuit of transistor Y9-T31.

The combined current signal is converted by transistor
Y9-MC4-2 into a negative voltage pulse.

The negative trigger pulse at the emitter of transistor
J9-133 is differentiated by circuit Y9-C54, Y9-R164 and sent to
the base of transistor Y9-T36., Signals at the collectors of tran-
sistors Y9-T736 and Y9-MC4-2 have opposite polarity. They are sum-
med up and charge capacitor Y9-C59 in proportion with their dif=-
ference. This voltage is applied to the gate of transistor Y9-T38
and from the separate loads of the latter - to the base of transis=—
tor Y9-MC4~4, This is how a change takes place in the discharge
current of the blocking capacitor and,consequently, in the block-
ing time.

If both pulses applied to capacitor Y9-C59 are of the same
length, the resulting voltage at the capacitor is zero and the
discharge current of the blocking capacitor is constant.

If a preparation signal appears before a trigger pulse, the
resulting voltage at capacitor Y9-C59 is positive. This voltage
goes through a source follower built around transistor Y9-T38 to
the base of transistor Y9-MC4-4 and turns it on, thus increasing
the blocking capacitor discharge rate. As a result, the blocking
time is reduced, while the preparation current appears and reaches
its steady-state value before a new trigger pulse is applied.

Fig.8 a shows three combinations of sweep generator trigger-
ing as the total carrent of the trigger and preparation pulses
reaches the peak current level of the tunnel diode.
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Fig.8b illustrates precise synchronization when the prepara-
tion current in tunnel diode Y9-I8 arises and reaches its steady-
state level before a trigger pulse is delivered. Current required
to reach a peak value will be taken only from the trigger signal
and sweep triggering will be stable.

4.5.4. In the free-running mode, 150 V is applied to resistor
Y9-R88 and current starts flowing in circuit Y9-R88 of transistor
¥9-MC1~3. Transistor Y9-MC1-3 will start to conduct, and transis=-
tor Y9-MCl-4 will be cut off, thereby decreasing cut-off of
transistorY9-T13. The smallest change of voltage at the collector
of transistor Y9-MCl-1 will cause conduction of transistor Y9-T13
which is equivalent to the delivery of a trigger pulse to the base
of transistor JY9-Tll and to the sweep generation principle des-
cribed above.

The only difference is that as soon as the Schmitt trigger
returns to its initial state as a result of capacitor discharge
and a cut-off voltage drop from the collector of transistor Y9-T27
acts upon the base of transistor Y9-MCl-1l, a voltage drop at the
collector of transistor Y9-MCl-1l and at the collectors of transis-
torg J9-T11 and Y9-T13 causes formation of a new pulse for trig-
gering the sweep. The circuit starts operating in the free-running
sweep mode. However, if, with the free-running mode on, a trigger
signal is applied and diode ¥9-II8 produces a trigger pulse, free-
running operation is blocked and the circuit starts operating in
the triggered sweep mode.

A trigger pulse from diode Y9-II8 is applied to the base of
transistors Y9-T1ll and Y9-MC2-1. The collector of transistor
Y9-MC2-1 produces a positive pulse which acts upon the base of tire
transistor in monovibrator J9-MC2-3. The latter changes its
state and generates a negative pulse which is applied to the base
of transistor Y9-MCl-3 and cuts the transistor off., Transistor
Y9-MC1-4 produces a negative pulse which will cut off tramsistor
Y9-T13, The trigger pulse delivered to the base of transistor
YO-T11 will cause a differential pulse for sweep generator trig-
gering to appear at its collector and at the collector of transi.z
tor Y9-713.,

However, free-running sweep operation can be blocked only if
a trigger signal manages to reset both tunnel diodes to the high-
voltage state during the preparation time determined by a selec-
ted sweep length, otherwise, the sweep generator continues its
operation in the free-running mode.
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If the frequency of the trigger signal is above 5 Hz, the
monovibrator cannot return to the initial state within tne speci-
fied time and the generator produces a triggered sweep. If the
trigger frequency is below 5 Hz, the monovibrator can revert to
the initial state before the next trigger pulse is applied and,
consequently, conditions are provided for free-running sweep
operation, As soon as the blocking period is terminated, the
sweep geherator starts operating in the free-running mode.

This process is repeated. Each input signal starts the cir-
cuit, and approximately 200 ms later the free-running sweep begins
operating until the next trigger signal.

4.5.5. When a single sweep is selected, the emitter voltage
of transistor Y9-MC3-2 becomes about 15 V. Diode Y9-I35 starts
to conduct, and diode Y9-I39 is turned off, thus preventing the
Schmitt trigger from resetting to the initial state due to the ef-
fect of the discharging blocking capacitor. In accordance with the
position of the Schmitt trigger, transistor YO-MCl-l is in the
cut-off state, i.e. diodes Y9-8 and Y9-JI9 are at low voltage and
cannot pass into the high-voltage state unless affected by the
preparation current applied through transistor Y9-MC1-1.

Transistor Y9-T9 is also non-conductive and lemp JI2 is off.
As the button IOTOB (READY) is pressed, a positive pulse is sent
to the base of transistor Y9-MC3-1, and a negative transient pulse
appears at the emitter of tramsistor Y9-T19 which is subsequently
applied to the emitter of transistor Y9-MC3-2. This voltage drop
turns off diode Y9-I35 and the Schmitt trigger is reset to the
initial state. Transistor J¥9-MCl-1 starts to conduct and prepa-
ration current goes to diodes Y9-II8 and Y9-II9., At the same time,
transistor Y9-T9 becomes conductive and lamp JI2 1lights up indica-
ting that the circuit is ready to generate one sawtooth pulse.
Lamp JI2 remains on during the entire period of preparation and
formation of sawtooth voltage. The lamp goes out as soon as the
sweep generator is started by an external or internal trigger
pulse and resets the Schmitt trigger. Then transistor Y9~T9 is also
turned off, resistor Y9-R43 will carry lower voltage, since tran-
sistor Y9-T9 will no longer shunt resistor Y9-R45, and lamp JI2
goes out.

Lamp JI2 functions in all the sweep generator modes, but its
main purpose is to indicate whether the sweep gererator circuit
is ready to produce a single sweep.
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4,6, Horizontal Amplifier

4.,6.1., The block diagram of the horizontal amplifier is il-
lustrated in Fig.9.

Sawtooth voltage is applied to the input of the horizontal
amplifier either directly (the switch PACTARKA (BXPANSION) set
to "x10"), or through the 1:10 divider, with the switch PACTAKKA
(EXPANSION) set to OTKI. (OFF). Attenuation of the input sawtooth
voltage by 10 times corresponds to the rated expansion factors
designated on the switch BPEff/cm (TIME/cm). At the "x10" setting
of the switch PACTAHKA (EXPANSION), the input sawtooth signal of
250 mV is limited to a 100-V level, while its steepness increases
10 times.

From the divider, the sawtooth voltage goes to the differen=—
tial amplifier input and further to the phase-inverter stage which
converts a non-symmetrical signal into a paraphase signal. The
control KOPP. (CORRECTION) of the stage is used to adjust the
stage gain and, hence, sweep rates during operation.

Further, the signal goes to a limiting amplifier which limits
the sawtooth voltage when shifted to the extreme position and dur-
ing expansion.

Pressing of the button IIOVICK JYUA (BEAM ADJUSTMENT) located
in the penultimate amplifier stage brings the sweep trace into the
effective screen portion.

The output amplifier stage amplifies the sawtooth voltage up
to levels required for exciting the horizontal deflection plates
of the cathode~ray tube.

4.6.2. The horizontal amplifier circuitry operates as fol-
lows (Appendix 5, sheet 8).

Sawtooth voltage is applied to the input of the differential
stage via gwitchYII-BI (PACTAEKA - EXPANSION). At the "x10" set-
ting of the switch, the sawtooth voltage goes directly to a dif-
ferential amplifier built around transistors YII-MCl-1,Y¥II-ECl-2,
JII-72 and YII-T3. In the position OTKI, (OFF) of switch YII-B1,
the input signal is delivered through a 1:10 divider which uses
resistors YII-Rl1 - YII-R5. The same stage deflects the beam hori-
zontally through varying the base voltage of transistor YII-MCl-1
by means of potentiowmeters R43-1 and R43-2.

To eliminate a temperature drift of the output voltage level,
the differential amplifier stage employs microcircuit YII-MCl
which is a transistor configuration with almost identical charac-
teristics of the transistors.
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Potentiometer YII-R22 is used to set at check point Xr-1
such a potential at which the electronic beam brought into the
centre of the c.r.t. screen by the knob " <— ®* —>" is not shif-
ted by resetting of the switch PACTARKA (EXPANSION)

The phase-inverter stage is built around transistors YII-T5,
YII-16 connected into a common-—emitter amplifier circuit. The emit-
ter circuit of the stage includes the control KOPP. (CORRECTION)
(YII-r32) which serves for adjusting the gain of the amplifier. The
stage also effects partial limiting of the sawtooth voltage ampli-
tude in the cases of snifts and expansion.

Zener diodes YII-II - YII-I4 reduce the output potential of
the phase-inverter stage by 15 V without attenuating the sawtooth
signal. Potentiometer YII-R38 is designed for equalizing poten-
tials at both transigtors of the amplifier.

The limiting amplifier stage employs transistors YII-T7 and
YII-T8. The stage limits the sawbtooth voltage when the beam is
shifted to the extreme positions and when expansion is on.

The emitter followers are built around transistors JII-T9
and YII-m0.

The penultimate stage uses transistors JYII-T1ll and YII-T12
connected to form a common-emitter circuit. This stage incorporates
the button HOUCK JIVUA (BEAM ADJUSTMENT). When the button is
pressed, the emitter circuits are connected to a power supply
source through a 15-kOhm resistor (YII-R53), current flowing
through the transistors is reduced and they cease to conduct. Si-
multaneously, the output stage transistors are also cut off. The
output potentials of the circuit transistors reach the game value
and the beam is brought into the centre of the screen.

In the emitter circuit of the stage there are sawtooth vol-
tage linearity controls (trimmer capacitor YII-C22 and resistor
YII-R66) which are switched by relay YII-Pl.

The output amplifier stage is an operational amplifier employ-
ing transistors YII-Tl6, YII-T17, YII-T21 - YII-T24 with auxiliary
stages (emitter followers built around microcircuit YII-MC2 and
transistors YII-Tll and YII-T12).

Bmitter followers YII-T16 and YII-T17 ensure the D.C. charac-
teristics of operational amplifier transistors YII-21 and YII-T24
and decouple their base circuits from the penultimate amplifier.

The emitter followers built around transistors YII-MC2-1 and
YII-MC2-2 isolate the base circuits of transistors YII-T22 and
JII-T32 from the penultimate amplifier circuit.
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The emitter followers using transistors YII-MC2-3 and
YII-MC2-4 provide constant characteristics of the penultimate
stage when current changes in the operational amplifier feedback
circuit.

The load of the output amplifier is am opposite conductance
transistor.

The feedback circuit of tne operational amplifier consists of
resistors YII-R89, YII-R% and capacitors YII-C36 and YII-C38 for
a circuit carrying a negative signal, and resistors YII-R88,
YII-R95 and capacitors YII-C35, YII-C37 for a circuit with a posi-
tive signal. Trimmer capacitors YII-C35 and YII-C36 serve for li-
nearity control at fast sweeps (2 and 5 ns/cm). Linearity at the
end of tne sweep in these ranges is adjusted by trimmer capacitor
YII-c42 and also by circuit YII-R87, YII-C31l, YII-C34.

The operational amplifier employs transistors of opposite con-
ductance types 2T602B (n-p-n conductance) and 27914 (p-n-p con=-
ductance). Series connection of tne transistors (Y¥II-T22 and
YiI-125, YII-T23 and YII-T26) increases the total permissible col-
lector-emitter voltage.

As slow sweeps, the operational amplifier functions as a con-
ventional amplifier with a resicstive load in the collector circuit.
at fast sweeps, the magnitudae of input signals coming through
JII-C3% and YII-C32 to the bases of YII-T22 and YII-T23 increases.
Transistor JII-T24 starts to conduct a higher current and creates
low resistance for discharge of the collector circuit capacitances
(capacitance of the collector circuit proper and those of the
c.r.t. deflection plates), trahsistor YII-T22 also starts to
conduct a higher current, thus providing a low-resistance current
source for cnarging the deflection plate capacitances. During the
sweep retrace the processes are reversed: transistors YII-T21l and
JII-T25 begin to conduct a higher current, and current flowing
through transistors YII-T22 and YII-T24 goes down.,

4,7, Calibrator

The calibrator produces an amplitude- and frequency (period)-
calibrated output voltage in the form of a 'meander".

The calibrator crystal oscillator employs transistors
YI2-MC1l-1 and YI2-MC1-2 and operates at a 100-kHz frequency
(Appendix 5, sheet 9).

A signal from the collector of transistor YI2-MCl-l1 is applied
%7 ur amplifier (transistor YI2-MC1-3). The amplified signal is
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delivered to Zener diode YI2-JI2 which operates in a pulse mode
and further to an emitter follower (transistor YI2-MCl1-4)., The
lower level of the collector signal of transistor ¥I2-MCl-3 has
a negative potential and turns off transistor YI2-MCl-4. A zero-
level output signal is produced at the circuit output. The higher
signal level is determined by the stabilization voltage of Zener
diode YI2-I2.

The output signal is teken off divider YI2-R1ll - YI2-R13
which at the same time acts as an emitter follower load. The sig-
nal amplitude is adjusted by potentiometver YI2-R1ll.

4.8, Pulse Generator

4.8.1. The block diagram of the generator is shown in Fig.lO.

The generator comprises:

- a master oscillator which generates square pulses;

- a trigger pulse shaper intended for triggering a tunnel
diode generator;

- a reset pulse shaper which reverts the tunnel diode genera-
tor back to its initial state;

- a tunnel diode generator which produces a pulse with a rise
time not over 0.5 nsj

- a sync pulse amplifier which produces a sync pulse for
triggering external devices.

4.8.2. The master oscillator employs microcircuit YIe-MCI
(Appendix 5, sheet I1). It produces square pulses whose repetition
frequency depends on tne magnitude of capacitors YI6~-Cl and
YI6-C2. The negative output pulse of the generator are applied
through an emitter follower (transistor YI6-T2) to the trigger
pulse shaper and to the reset pulse shaper.

The trigger pulse snaper is built around transistors YI6=T3 =
YI6-T6. In the initial state, transistor YI6-T3 is conducting and
is close to saturation. The collector current is maintained con-
stant wita the help of a current source using transistor YI6-Tu4.
For higher stability of the source, diode JI6-JI4 is used for tem-
perature compensation. Current is adjusted by potentiometer
YI6-R9.

Negative pulses coming from the master oscillator cut off
transistor YI6-T3 and D.C. charging of capacitor YI5-C7 begins.
The capacitor charge voltage is linear., Because of resistor
YI6-R15, the voltage produces a sudden rise which 1s applied
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through diode YI6=I2 to the sync pulse amplifier and is amplified
there. Since transistor YI6-T6 is turned off and starts to con-
duct only when voltage at capacitor Y16-C? rises up to a value
required for triggering it into conduction, the sync pulse is
produced before the main oscillator pulse. A delay between the
pulses can be varied by potentiometer YI6-R28.

When transistor YI6-T6 starts to conduct, the signal is ap-
plied to diode limiter YI6-I5. Choke YI6-J[p2 and resistor
Y16-R26 correct the waveform of the trigger signal.

In the initial state, the operating point of tunnel diode J[I8
lies on the low-voltage section of the current-voltage curve.

The magnitude of its current is close to the diode peak current
and is controlled by potentiometer YI6~R13. The incoming pulse

of the trigger circuit shifts the diode operating point to the
high-voltage portion of the current-voltage curve. The rise time
of the gemerator output pulse depends on the tunnel diode switch-
over time.The top of the output puise is determined by the trig-
ger wavefonm.

To return the operating point to the initial state, use is
made of a reset circuit composed of differentiating circuit
YI16-R8, YI6-C5, limiter diode YI16-I3 and a reset pulse amplifier
built around transistor YI6-T5,

The master oscillator pulses are differentiated and applied
%o diode YI6-I3 which passes only positive pulses corresponding
to the trailing edge of the trigger pulse. They turn on transis-
tor YIB-T5, are amplified and sent to tunnel diode JI8, reset-
ting it into the initial state.

4.9, Low-Voltage Power Sources

4.9.1, The power sources provide operation of the oscillo-
scope when supplied from 50-Hz 220 V+10% or 400-Hz 220 V+5% and
115 V4+5% mains by switching-over part of the primary turns in
transformer Tpl with the aid of switches B7 and B8.

The voltages and currents delivered by the power supply
sources and their basic cuaracteristics are shown in Table 3.
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Table 3

Output Load cur- Ripple voltage ampli- Total instability

voltage, rent, tude (peak-to-peak), of output voltage,
\') mA mV %

+150 100 30.00 1.5

+35 350 7.00 1.5

+15 650 3.00 1.5

-12.6 950 2.52 1.5

=100 85 20,00 1.5

4.,9,2. All the stabilized voltage sources are standard semi-
conductor compensation stabilizers with a series-connected regu-
lating element (Appendix 5, sheet 10).

The regulating elements are built around transistors.

Effect onto the regulating element is tihrough a negative
feedback circuit which comprises a D.C. amplifier,a reference
voltage source, and a feedback divider.

The D.C. amplifier is an operational auwplifier bullt around
microcircuit I¥T40TA which allows to reduce the temperature in-
stability and the output ripple of the stabilizer voltage.

All the stabilizer D.C. amplifiers are fed with -6.3 V and
+6.3 V voltages taken off Zenmer diodes YI4-I5 and YI4-III, type
2C1l56A. Reference voltage for the sources of the same polarity is
the same. Reference voltage for the 150-V, 35~V and 15-V sources
is taken off Zener diode YI4-JI9, type IBIBT', and that for the
-12.6-V and -100-V sources is delivered from Zener diode YI4-I0.

4.9.3, Resistors JYI3-R1l - YI3-R3, R47, R48, R50 serve for
discharging the rectifier filter capacitances.

4,9.4. To reduce the D.C. amplifier gain at a frequency
higher than the ripple voltage frequency, the following RC circuits
are employeds:

YI4-R3 - 7I4~C2 and JI4-R9 = ¥I4~C5 - in the 150-V source;

YI4-R12 ~ YI4-C7 and ¥YI4-R18 - YI4-C1lO - in tue 35-V source;

YI4-R23 - YI4~C12 and YI4-R29 - YI4-Cl5 - in the 15-V source;

YI4-r34 - JI4-C17 and YI4-R38 - YI4~Cl9 ~ in the -12.6
source;

JI4-R42 - J14~021 and JI4~-R47 - YI4-C23 - in the -100-V
source.

4.9.5, Capacitors YI4-Cl, ¥I4-C3, C15 (in the 150~V source);

YI4-ce, ¥I4-c8, ¥I5-Cl, YI5-C2 (in the 35-V source);
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YI4-c11, ¥I4-c13, YI5~C3, YI4~C4 (in the 15-V source);

YIi—<cie, ¥yI4-C18, YI5-C5, YI5~C6 (in the ~12.6-V source);

YI4-c20, YI4-c22, ¥I5-c7, YI5-c8 (in the -100-V source)
serve for increasing the operation stability of the stabilizers.

4,9.6, Diodes YI4-II - YI4-T4, YI4-I7; YI4-I8, YI4-II2 -
-¥I4-II5 afford overvoltage protection to the D.C. amplifier in-
put when transient processes occur,

4.9.7. Overcurrent protection of controlling transistors
T7-T10, T12-T14 in the case of a short—-cirgcuit at the stabilizer
output is provided by BII-I high-acting fuses YI4-lpI - YI4-IIp5;
overvoltage protection is provided by Zener diodes JI, II6, III.
If short circuits occur at the winding of the transformer, it is
protected by fuse IlIpI type BII-I rated at 3 A if mains voltage
is 115 V and rated at 2 A if the mains carries 220 V.

4.9.8. Voltage to the input of the 150-V stabilizer is deli-
vered from a rectifier (YI3-[T - YI3-Il4) and smoothing filter
Cl3, Cl4.

The regulating element is built around transistors YI4~Tl1 -
- YI4~T3 and T7.

Resistor R46 limits current flowing through controlling
transistor T7 when power supply voltage is connected and in cases
of short-circuits at the stabilizer input.

The output voltage is set by potentiometer YI4~R6.

4,9.9. The input voltage delivered to the 35~V source stabi-
lizer is taken off rectifier YI3-J[5 - YI3-I8 and smoothing fil-
ter Cle, Cl7.

The regulating element is built around transistors YI14-T4,
YI4-15 and T8.

The output voltage is set by resistor ¥YI4-R15.

4,9.10. Voltage to the 15-V source stabilizer is applied
from a rectifier using diodes [2-I5 and smootning filter C19.

The regulating element is built around transistors ¥YI4-Te,
YI14-77 and T9.

The output voltage is set by resistor YI4-R26.

4.9.11. The input voltage delivered to the ~12.6-V source
stabilizer is taken off a rectifier built around diodes H7-[I0
and smoothing filter C22, C23.

The regulating element is built around transistors JI4-T8,
T10.

Setting of the output voltage is by means of resistor YI4-R36.
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4,9.12. The input voltage to the =100~V source stabilizer
is taken off rectifier YI3-II8 - YI3-II2 and smoothing filter
cau.,

The regulating element is built around transistors YI4-T9
and T1l2.

Resistor R49 limits current flowing tnrough regulating ele-
ment T12 when the power supply voltage is switched on and in the
case of short circuits at the stabilizer output.

Setting of the output voltage is by resistor YI4-R45.

4.10, High-Voltage Power Source

4,10.1., The high-voltage power source delivers adjustable
stabilized voltages to supply the cathode (Uc), modulating elec-
trode'(Um) and post-accelerator electrode (Upa) of the oscillos-
cope c.r. tube.

The block diagram of the high-voltage source is illustrated
in Fig.1ll.

The high-voltage power source comprises the following basic
elements:

~ a low=voltage stabilizer;

- a voltage converter;

- high-voltage rectifiers.

The low-voltage stabilizer stabilizes all the output voltages
in the conditions of varying input voltage (Uin), and varying
cathode rectifier load, and controls the converter output voltages.
The stabilizer is a compensation type'consisting of a feedback
voltage amplifi er and a regulating element.

The voltage converter converts stabilized 20+2 V D.C. vol-
tage into 1641 kHz A.C. voltage.

The high-voltage rectifiers are employed for rectifying and
multiplying voltages taken off the secondary windings of transfor-
mer YI7-Tpl.

The output of the catnode supply high-voltage rectifier gives
out feedback voltage to be applied through the high-voltage divi-
der to the input of the feedback amplifier of the low-voltage sta-
bilizer.

If the cathode rectifier output voltage Uc deviates from its
rated value, feedback voltage U at the feedback voltage amplifier
input also changes. This change is amplified by the feedback vol-
tage amplifier and applied to the regulating element varying its
internal resistance.
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The phase of the control voltage is such that the rise of
output voltage Uc causes a larger voltage drop at the regulating
element which results in the decrease of the output voltage. When
the output voltage Uc drops down, a voltage drop at the regulat-
ing element decreases and, as a result, the output voltage goes
up.

4,10.2. The feedback voltage amplifier is built around tran-
sistors YI7-Y3-T3 and YI7-Y3-T2 (Appendix 5, sheet 12). Zener
diode ¥I7-¥3-I2 and diode YI7-Y3-lI3 serve for protecting tran-
sistor YI7-Y3-T3, The feedback voltage amplifier is fed with -
=100 V auxiliary voltage from the stabilized voltage source of the
oscilloscope.

4,10.3., The regulating element is composed of transistors
YI7-y3-T1, T13 and Tl4.

Transistors T13 and T14 are located outside the unit on the
heat sink on the oscilloscope rear wall.

To increase stabilization and minimize temperature and time
instability, the feedback circuit of the stabilizer incorporates
a 150-V D.C. reference voltage source.

The converter output voltages are controlled within speci-
fied limits by varying the reference voltage taken off the wiper
of potentiometer YI7-Y3-Re connected into voltage divider cir-
cuit YI7-Y3-R6, YI7-Y3-R7, YI7-Y3-RS.

Potentiometer YI7-Y3-R6 is screw-controlled on the unit
screen cover. i

The -30 V stabilizer input voltage (Uin) is delivered from
the low-voltage power supply unit of the oscilloscope.

4,10.4. The voltage converter consists of a master oscillator
and a power amplifier. The master oscillator is a push-pull cir-
cuit ouilt around transistors VI7-Y2-T2 and YI7-Y2-TI  with
saturable-core transformer ¥YI7-Y2-Tpl.

The transformer windings are located on a ferrite ring.
Power supply of the master oscillator is from a 35-V low-voltage
supply source of the oscilloscope. The master oscillator produces
square voltage pulses with a duty cycle of about 0.5 at a frequency
of 16+1 kHz. The pulse repetition frequency can be varied by po-
tentiometer ¥I7-Y2-R5.

The converter power amplifier is a common-collector circuit
built around transistor YI7-T1. The amplifier operates into the
primary winding of high~voltage transformer YI7-Tpl. The trans-
former windings are situated ou a ll-shaped ferrite core of
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12x15 mm cross-section. The transformer coil is sectionalized
which ensures minimum self capacitance. The transformer has tw»
secondary step-up windings for supplying the cathode and post-
accelerator electrode rectifiers and the recrifier of the c.r.t.
modulating electrode.

Chokes YI7-YI-IpI, YI7?-YI-Ip2 and capacitor YI7-Cl serve
as a r.f. smoothirg filter. The power amplifier is fed from the
low=-voltage stabilizer of the unit.

4.10.5. The high~voltage rectifiers are voltage multiplier
circuits.

The gate elements are small-size silicon stacks JYI7-III -
YI7-II4 (in the modulating electrode and cathode rectifiers)
and YI7-II - YI7=I9, YI7-II5 (in the post-accelerator elect-
rode rectifier).

The power supply rectifier of the c.r.t. modulating electrode
has its output voltage adjustable by potentiometer YI7-RO (KOPP.
APK. =~ BRIGHTNESS ADJUSTMENT).

Output voltage ripple in the cathode and modulating elect-
rode rectifiers is minimized by U-shaped RC filters. In the post-
accelerator electrode rectifier, an L-shaped RC filter is used
for the purpose.

4,11. Construction

The oscilloscope is contained in a carcass composed of two
cast frames and two side tie pieces fitted with carrying handle 8
(Fig.12). The handle can be used as a support which adds con-
venience to handling the oscilloscope. In order to set the handle
as required, it should be pressed from both sides and then tur-
ned.

The casing is two U-shaped aluminium covers.

Printed-circuit boards are principally used in the oscillos-
cope circuitry. The printed-circuit boards are connected by
single~ and multi-contact connectors.

A forced couling system is used.

The construction and arrangement of the basic units of the
oscilloscope are shown in Figs 12, 13, 1l4.

The basic units of the oscilloscope are:

- cathode-ray tube 7,

- power transformer 1,

- heat sink with oscilloscope supply transistors and stabi-
lizer board,
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- high-~voltage power supply unit 14,

- delay line 4,

- calibrator printed-circuit board YI2,
- attenuators,

- switch printed-circuit board Y4-lo,

-~ printed-circuit board of vertical amplifier YO,
~ printed-circuit board of illumination pulse amplifier

Y6-10,

- printed-circuit board of sweep generator 79-17,

- printed-circuit board of pulse generator Y16,

- printed-circuit board of horizontal amplifier Y11,

- operation time counter J9CB-2,5-12,6/0.

The face panel of the oscilloscope mounts the following con-
trol and adjustment elements (Fig. 14):

BKI. OTKI. (ON/OFF)

BuXOIL (ouTPUT)
PEXML  (MOIE )

A
¢

A}
V/cm

BXOI A (INPUT 4)

CXP., A, A I B
(SYNC, A, A and B)

BXOI B (INPUT B)

- serves for switching the calibrator on

and off;

calibrator signal output Jjack;

switch used for selecting the switch
operation mode. When the switch is set
to the position A, only the channel A
operates; at the setting b, only the
gswitch L operates. In the position
[IOOYEPLIHO (ALTERNATE) and IIPEPHBNUCTC
(INTERMITTENT), the two-chanpnel opera-
tion mode is provided;

serves for vertical deflection of the
display;

selects a vertical deflection calibra-
ted factor;

input jack of vertical amplifier chan-
nel A;

selects a sync signal when synchroni-
zed internally. In the position A, the
sweep 1s synchronized by a signal from
the channel A, in the position A and b
the sweep 1s synchronized by

a signal from any channel;

input Jjack of vertical.amplifier chan-
nel Bb:
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[/TAHUE TTPOEHVKA
(PROBE POVER SUPPLY)

TIOUCK JIy4A
(BEAW ADJUSTILNT)

WHATA (GRATICULE)
ACTUIM. (4STIGLATISL)
QOKYC. (Focus)
APKOCTE (BRIGHTNESS)

TOTOB (READY)

BXOIl (INPUT)
BHXOJl LT (1 OUTFUT)
PERVM (MODE)

SAIYCK (TRIGGERING)

CTABEMIEHOCTB
(STABILITY)

BPEI /em (TIME/ cm)
YPOBEHD (LEVEL)

PACTHXKA, x10, OTKI.
(EXPANSION, x10, OFF)

KOPPEK. (CORRECTION)

connector for coupling of an external
resistive probe and feeding power sup-
ply voltages to the probe;

used for vertical and horizontal set-
ting of the beam to the centre of the
scale;

controls graticule illumination
brightness on the ce.r.t. screen;
serves for providing the optimum spot
shape on the ce.r.t. screen;

serves for providing the optimum spot
size on the c.r.t. screcn;

sexrves to provide a required bright-
ness of the éignal display;

button which prepares the circuit for
the next single sweep triggering which
is indicated by coming—on of the lamp
on the face panel of the oscilloscope;
Jjack for an external sync signal;

jack for an illumination pulse output;
selects the sweep operation modes:
KV, (TRIGGERED) , ABT, (FREE-RUNNING)
or PA3OBHIl (SINGLE);

selects a type of synchronization
(BHEIH. - EXTERNsL, BHYTP. - INTERNAL
or CEThH - POWER SUPPLY) polarity of the
trigger signal ("+" or "~") and swit-
ches the input divider (I:I or I:I0)
on and off;

serves for synchronization control;

sets fixed sweep rates;

controls the trigger level which starts
the sweep;

used for 10 times expansion of the
sweep rates set by the switch

BPEMA /cm (TIME/cm);

intended for correcting sweep rates

at all sweep durations;

serves for horizontal deflection of

the signal;
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CETDH (ON/OFF) - ON/CFF toggle switch;

BHXOJ, (OUTPUT) _/ - pulse generator output Jjack;
BKI. OTKI. - serves [or switching the pulse gene-
(ON, OFF) rator on and off

NOTE. The Manufacturer's policy is one of continuous impro-
vement of the performance and reliability of its in-
struments, therefore, minor circuit and design modifi-
cations may sometimes be introduced without deteriora-
tion of the operating characteristics of the oscil-
loscope.

5. MARKING AND SEALING

5.1 The word "Oscilloscope", the trade mark of the Manu-
facturing factory and the State Register symbol are marked on the
face panel of the oscilloscope, its designation (C1-75) on the
face panel and on the righthand side wall; the rear wall of the
oscilloscope carries the Serial number of the instrument assig-
ned to it during manufacture.

5.2+ For facilitating repair work in the oscilloscope, the
following marks are made:

a) the printed-circuit boards, walls, chassis and brackets
carry symbols maxked near each electric and radio element in
conformity with the circuit diagram;

b) the ends of each wire in a wire bundle are marked with
digits;

c) the colour of a wire in a wire bundle indicates its
purpose:

- 15, 35, and 150 V wires are red;

~ =12.6 and =100 V wires are blue;

- earth potential wire is black;

- A.C. voltage wires are yellow.

5.3+ The oscilloscope is sealed to prevent unauthorized
access to its elements. Seals are placed on the the left and right
side walls and on the rear wall.

For keeping the oscilloscope set intact in transportation,
the S&A stowage box and transportation case are sealed.

6. GENERAL OPERATING INSTRUCTIONS

At all the operation stages (operation, repair, maintenance,

storage, transportation, etc.), follow the rules specified in res-
pective sections of the Operating Instructions.
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After receiving the oscilloscope, unpack it and examine ex—
ternally to make sure there are no damage and defects.

Check the oscilloscope components as per List of components.
After that check the oscilloscope for functioning performing a
éequence of checking operations listed in Section 12 of the pre-
sent Instructions.

The oscilloscope employs a forced exhaust ventilation sys—
tem. The air is sucked in through openings in the casing. The
ventilator is located on the rear wall of the instrument.

Observe the following rules when operating the oscilloscope:

- it is not allowed to operate the oscilloscope with the fan
off‘because this will upset temperature conditions inside the in-
strument and cause its premature failure;

- it is not recommended to place the oscilloscope close to
objects that prevent air flow into and out of the instrument. The
distance between the oscilloscope walls and objects preventing
air access must be at least 10 cm.

7. SAFETY MEASURES

The oscilloscope carries 12,500 V, 2700 Vv, 2500 Vv, 150 V,
-100 Vv, 35V, 15 V and -12.6 V voltages dangerous for human life.

Follow strictly all the safety measures when performing main-
tenance and adjustment operations in the oscilloscope.

Prior to connection of the oscilloscope to mains, make sure
that the supply lead is serviceable. Connect the terminal _L
of the oscilloscope with the earthing circuit.

Replacement of any element is allowed only if the oscillos-
cope subply lead is disconnected from the mainse

Use reliably insulated tools and probes when carrying out
control and measurement operations in the oscilloscope circuitry.

To protect the persomnel from electric shock, warning sym-—
bols and red labels are marked in particularly dangerous places
of the oscilloscope. Besides, these places are protected with
special guards.

8. PREPARATION FOK OPERATION

8.1l. When connecting the oscilloscope for operation for the
first time, perform the following operations:

a) examine the oscilloscope externally to make sure there
are no mechanical damage and faults;
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If a generator pulse is not used, set the switch BKI./OTKI.
(ON/OFF) in the generator to OTKI,(CFF).

9. OPERATION
9.1. Preparation for lleasurements

9.1.1. Connect the oscilloscope to mains by pushing the but-
ton CETH (ON/OFF). The coming-on of the pilot lamp indicates that
the'oscilloscope is energized.

About one minute after the switching=-on, turn the knob
APKOCTH (BRIGHTNESS) clockwise until beams appear on the c.I.te
screen. Adjust the beam brightness to the optimum level.

Use the knobs "%+ and " f " to set the beams to the
centre of the ce.r.t. screen.

Adjust the optimum focus of the beams by the knobs P0KYC
(FOCUS) and ACTVIM, (ASTIGMATISM).

Check the action of the knob IIKAJTA (GRATICULE) by turning it
clockwise which must cause illumination of the c.r.t. screen.

IMPORTANT. To ensure guaranteed measurement accuracy, before

starting operation warm up the oscilloscope dur-
ing 15 min. (or during 30 min. at elevated
humidity).

Apply calibration voltage from the jack BHXOJ (OUTPUT) of
the calibrator to the vertical amplifier input A, with the switch
V/cm set to the position "0,I". The c.r.t. screen must display a
100-kHz signale.

Set the sweep generator switch PEKVM (MODE) to XIVII,
(TRIGGERED), and the switch BAIYCK (TRIGGERING) to BHYTP.
(INTERNAL) "o~o", Turn the knob YPOBEHH (LEVEL) to obtain a stable
position of the calibration signal on the screen.

Make sure the oscilloscope is serviceable by checking funct-
ioning of all the control and adjustment elements brought out at
the face panel.

The purposes of the basic control and adjustment elements
of the oscilloscope are given below.

9.1.2. A required sweep rate is selected by two switches:
BPEMfI/cm (TIME/cm) and PACTAEKA (EXPANSION). Using the switch
BPEMA /cm (TIME/cm) it is possible to select any of the 21 fixed
sweep rates: 20 and 50 ns; 0.1, 0.2, 0.5, 1, 2, 5, 10,20,

50 micros; 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 and 100 ms. The
switch PACTARKA (EXPANSION) stretches the sweep length set by the
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switch BPEMA /cm(TIME/cm) by 10 times, thus providing the sweep
rates of 2, 5 and 10 ns/cm.

When the knob BPEMA /cm(TIME/cm) is set to "10 jus" and the
knob PACTSEKA (EXPANSION) to OTKI,. (OFF), the screen displays 10
calibration signal periodse.

Turn the knob BPEMA/cm(TIME/cm) to the position "O,1 ms"
and the knob PACTAKKA (EXPANSION) to "x10". 10 calibration sig-
nal periods will be displayed on the screén.

9.1.3. The switch 3AIVCK (TRIGGERING) serves for selecting a
sweep trigger source. The positions BHYTP. 1:1 (INTERNAL, 1:1) and
BHYTP, 1:10 (INTERNAL, 1:10) are used when the sweep is started
internally by the signal being studied. The position CETH (POWER
SUPPLY) is employed when the sweep is triggered by an internal
signal supplied at a power supply frequency, and the position
BHEIH. 1:1 (EXTERNAL, 1:1) and BHEIH, 1:10 (EXTERNAL 1:10), when
triggering the sweep by an externally-derived signal. The positions
ne2" gng "= " correspond to an open or a closed input both in
external and internal sweep triggering modes.

The positions "+" and "=" of the switch 3AIYCK {(TRIGGERING)
permit selection of a trigger polarity. With the switch set to
"+", the sweep is triggered by the positive-going portion of the
signal; when the switch is turned to "-", the negative-going part
of the trigger signal starts the sweep.

WARNING . In the external synchronization mode, with the
switch 3AIIYCK (TRIGGERING) set to "1:1" it is not
allowed to apply a signal with an amplitude
above 3 V to trigger the sweep.

9.1.4. Set the switch PEKIM (MODE) in the sweep generator to

select triggered, free-running or single sweeps.

The free-running sweep is used for viewing periodic signals.
In this case, the knob CTABWIBHOCTD (STABILITY) can be used to
vary the free-running sweep frequency and obtain stable synchroni-
zation at high frequencies.

The triggered sweep is used for viewing both periodic and
non-periodic signals.

The signals sweep mode is used when it is required to photo-
graph single signals.

The single sweep can be triggered by an internal signal under
study, internal power supply signal or external signal, similar
to the conventional mode.
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Check single sweep triggering.

To do this:

- set the sweep length to 10 micros/cm;

- turn the switch 3AIVCK (TRIGGERING) to BHYTP, (INTERNAL),
switch CUHXP. (SYNCHRONIZATION) to the position A, and the sweep
generator switch PERIM (MODE) to the position EIVU, (TRIGGERED);

= apply a signal from the built-in calibrator to the input
A of the amplifier, with the switch V/cm set to "0.1";

- turn the knob YPOBEHBb (LEVEL) to obtain a stable display
of the signal;

- set the sweep generator switch PEEVM (MODE) to PAROBHI
(SINGLE) and make sure the display disappears;

- remove the signal from the amplifier input A and push the
button I'0TOB (READY) which must be accompanied by lighting-up
of the lamp TOTOB (READY);

- apply a signél to the amplifier input A; the sweep will be
triggered again and the lamp goes out. This means that the single
sweep mode is normal.

9.1.5. Using the knob YPOBEHbH (LEVEL), select a signal level
at which the sweep is triggered.

When the knob is rotated clockwise, the trigger level increas-
es in a positive direction, rotation of the knob counter-clockwise
causes a shift of the trigger level towards negative values. With
the knob in the intermediate position, the sweep is triggered at a
level close to zero. In this case the sweep sensitivity threshold
will be minimum,.

If the sweep triggering level is equal to, or larger than
the trigger signal amplitude, the sweep will not be triggered.
With an increase of the triggering level, i.e. as the knob
YPOBEHD (LEVEL) is turned from its intermediate position clock-
wise or counter-clockwise, the sensitivity threshold will rise.

The rotation of the knob YPOBEHB (LEVEL) clockwise or counter-—
-clockwise is determined by the polarity set by the switch 3AIVCK
(TRIGGERING). If the switch 3AIIYCK (TRIGGERING) is set to "+", the
knob YPOBEHB (LEVEL) should be rotated from the extreme righthand
position towards the centre; if the switch is in the "-" position,
the knob YPOBEHB (LEVEL) must be turned from its extreme lefthand
position towards the centre.

9.1.6. The knob "<——>" ig intended for horizontal deflection
of the signal being studied. The indicators "<«—" and "—"
show the direction of signal deflection on the cir.t. screemn. The
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knob "<—— " has a gpecial sector within which the horizontal
deflection of the beam is continuous, while in the remaining por-
tion defelection is step-like.

9.1.7. Rotation of the knobs " * " in both channels shifts
the signal display vertically on the c.r.t. screen. The indica-
tors " | " and " | " show the direction of signal deflection on
the screen.

9.1.8. The knob V/cm is used for switching over the input
divider, i.e. for varying the oscilloscope deflection factor.
Apply a signal from the built—in calibrator to the auwplifier
input A, with the switch V/cm set to "0,2". Turn the knob V/pm
first to the right and then to the left of the position "0,2".
The rotation of the knob to the right causes an increase of the
signal display, its leftward rotation reduces the display.

9.1.9+ The switch CIHXP. (SYNCHRONIZATION) selects a channel
whose signal synchronizes the sweep in the internal synchroniza-
tion mode.’ When the switch is set to the position "A", the sweep
is synchronized from the A channel signal only. With the switch
turned to the position "A @ B" (A and E), a signal from any
channel can synchronize the sweep.

IMPORTANT. In the modes IIOOYEPEIHO (ALT:RNATE) and
[IPEPLBICTO (INTERMITTENT), the sweep is synchro-
nized from the A channcl signal only. In this
case the switch CVHXP. (S/NCHRONIZATION) must be
set to the position "4i".

9.1.10. The amplifier switch PEXMM (MODE) provides the fol-
lowing modes: channel 4, channel E,-change-over of the channels
after each sweep operating trace (IIOOUEPEIHO -~ ALTZERNATE) and
change—over of the channels non-synchronous with sweep triggering
(TIPEPHBICTO ~ INTER.ITTENT).

Set the amplifier switch PERIM (MODE) to the position A, and
the sweep generator switch PEFVM (MODE) to ABT. (FREE-RUNLING).
The cer+ts. screen must display one trace whcih should be deflected
when the knob " " in the channel A is turned.

Similarly check operation of the channel b, with the ampli-
fier switch PERVM (MODE) set to the position B.

Change the amplifier switch PEXMM (MOLE) to IIOOYEPLIHO
(ALTERNATE). The screen must display two traces controllable by
the knobs " { ". Use the same procedure with the amplifier switch
PEFVM (MODE) turned to HPEPWBUCTO (INTLRIITTENT).



Observe the difference between the modes IIOOYEPEIHO
(ALTERNATE) and [IPEPHBICTO ( INTERMITTENT). In the mode IIOOUEPEIHO
(ALTERNATE) the upper and lower trace lines appear alternately,
in the mode ITPEPHBUCTO (INTERMITTENT), their appearance is
simultaneous.

9.1.11. After a 15-min warm—up period since switching—on of
the oscilloscope, check:

- sweep rate calibration;

- calibration of deflection factors in both channels.

To check the deflection factors and sweep rates, turn the
oscilloscope control knobs as follows:

PEXMM (MODE) of the sweep gene-— - to KV, (TRIGGERED);
rator
SAIIYCK (TRIGGERING)

tO BHYTP. "n oo n,
(INT.E.RNAL) , " (\?u;

BPEMA/cm (TIME/ cm) - to "10 us";

PACTTEKA (EXPANSION) - to OTKI. (O¥F);

V/cm - to "0,1";

PEXVMM (LODE) of the amplifier - to IIOOYEPEIMHO (ALWERNATI);
CVHXP, (SYNCHRONIZATION) ~ to A.

Apply a calibration signal from the calibrator to the ampli-
fier input A. Adjust optimum synchronization by the knob YPOBEHEB
(LEVEL)« 10 periods of the calibration signal must be accommodated
within 10 cm of the c.r.t. screen graticule. If 10 cm contain more
oxr less than 10 signal periods, adjust the sweep by means of the
control KOPPEK, (CORRECTION) screw—adjusted from the face panel.

Set the sweep generator switch PERIM (MODE) to ABT.
(FREE-RUNNING) and use the knob YPOBEHE (LEVEL) to obtain two
horizontal trace lines on the screen.

Using the knob " " in the channel A, align the lower trace
line with the lower graticule line of the effective screen. The
distance between the trace lines must be 5 cm. If the distance is
larger or smaller than 5 cm, adjust it to 5 cm by the control
KOPPEKTVPOBKA YCWIEHMA (GAIN ADJUSTMENT) through a hole in the
botltom of the oscilloscope.

Use the same procedure for checking calibration of the def-
lection factors in the channel E.

9.1.12. iAfter checking the serviceability of the oscilloscope
and the above calibrations, the instrument is ready for necessary
studies and measureuents.
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9.2. Measurements

9.2.1. The oscilloscope graticule is traced on the innerx
side of the c.r.t. envelope, which and ensures accurate paraliax=
free readings of the beam position with respect to the graticule
divisions. The graticule is divided into six vertical and ten ho-
rizontal divisions, each equal to 1 cm. Along the central axes,
each larger division is divided into five smaller divisions. The
vertical deflection factor and the sweep rate are calibrated re-
lative to the graticule divisions. Therefore, the signal voltage
levels ané their time characteristics may be measured directly by
these divisions.

Tor easier measurement of the rise time of the signals there
are dots on the graticule which indicate the 10% and 907% levels
of the vertical graticule size. The distance between the dots is
0.2 cn (1 smaller division).

The illumination of the graticule lines is controlled by the
knob UKAITA (GRATICULE).

A gauze light filter is used to improve visibility of the
beam when operating the oscilloscope at high outside lighting
levels. 'hen photographing or viewing signals at a high writing
speed, the light filter should be removed.

For dismantling the light filter, undo the eight nuts which
fasten the escutcheon and rewmove the filter after which put back
the escutcheon and fasten it with the nuts.

9.2.2. The oscilloscope can operate in two modes:

- single-channel mode (4 and B);

- two—chanhel mode (IIOOYEPELHO ~ ALTERNATE and [IPEPHBUCTO -

TLEREITTENT) o

The operation mode is selected by the switch PERUM (LODE).

In single-channel operation, the instrument operates as an ordinary
single—channel oscilloscope with the sweep that can be free-run-
ning, triggered or single.

ln two-channel operstion, both channels function simultane-
ously. The mode II00YEPEIHO (ALTERN.TE) is useful for studying
short signals, while the mode IIPEPHBICTO(INTERMITTENT)is preferab—
lc for investipating longer signals (when operating at 1 ms/cnm
and slower sweeps).

9.2+3. The signals to be tested are applied to the oscillosco-
pe as follows.
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If a signal source has an output resistance of 50 Ohm, it
can be connected to the oscilloscope directly. The signals can be
applied either to BXOL A (INPUT 4) or BXOJI B (INPUT B), or else
to both inputs.

To ensure a small load of the circuit being studied, it is
necessary to use a 1:10 external divider with 500 Ohm input re=-
sistance or a 1:50 external divider with 2.5 kOhm input resis—
tance.

The input stage of the vertical amplifier can withstand +3 V
peak input voltage. Consequently, in the position "0,01" of the
switch V/cm the input voltage must not exceed +3 V. At other
settings of the switch V/cm the input signal is divided and there-
fore the magnitude of the permissible input voltage increases.
However, in all the positions of the input divider, the input mag—-
nitude is restricted by dissipation power of the divider resis-
torse. Since the divider input resistance is 50 Ohm, and the dissi-
pation power of its resistors does not exceed 0.5 W, the maximum
D.C. voltage applied to the divider should not be over 5 V RMS,

If pulse voltage above 5 V is applied to the oscilloscope
input, see to it that the pulse power does not exceed the divider
rated power, i.es 0.5 W, Since the pulse power depends on the
length of single signals and on the repetition frequency of peri-
odic signals, set these characteristics to maximum in order to
avoid overheating of the divider resistors which change their ra—
ted value and other characteristics under the effect of overheating.
Resistors type C2-10 employed in the divider may be overheated
by 30%¢c, 1If overheating is above 30°C, the resistors will be
damaged.

The chart of Fig.l5 makes it possible to determine the ma-
ximum peak pulse voltage which may be input voltage for pulses
with a repetition frequency less that 1 pulse per minute, i.e. for
single signals.

Fig.l6 gives the values of peak pulse voltage for signals
with the mean power not over 0,25 W at a repetition frequency of
more than one pulse per minite.

In investigating complex signals having pulse power P (W),
length T (s) and repetition frequency F (Hz), the divider remains
undamaged if requirements (1,2) are met:

- for periodic signals

0.1

P.T. <-—-. (1)
=1 4+0.2F
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- for single signals
P.T. =0.1 (2

For signals with mean power Pl, the divider will not fail if
conditions (3) is satisfied:

P.T.= 0.1 - 0.2P1 3

Below are given several examples of calculation that illust-
rates the potentialities of the oscilloscope when studying signals
of 0,5 W power with an amplitude above 5 V.

Example 1. Assume that a single signal has an amplitude,
length and a repetition period shown in Fig.l7.

It is necessary to determine the setting of the switch
V/cm at which the divider will not be damaged by large-amplitude
signals while studying low-level signals, i.e. with an amplitude
of 0.2 V,

Let us find the amount of overheating that will be caused by
each pulse in the resistors.

where tp 1s overheating, °C;
CR is thermal capacitance. For resistors type C2-10:
cg = 3-1072 5/%
The temperatute of the resistors at the end of the first

pulse will rise by the foliowing value:

2 p
U A2 -3
« T1 207510
R = 13.3°%

Tpa= =
BT 50+3+107°
Further on, the temperature starts decreasing exponentially
in conformity with formula (5):

T2
tx =ty e Fyoly ()
where Rt - thermal resistance. For registors type C2-10:
R, ~
£ _ 0.1
b= 133 - 0 P3P 5 50m0e60,00
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At the beginning of the second pulse, a temperature rise at
the resistors will be 24.1°C. 4 temperature increase caused by
the second pulse will be as follows:

20 . -3
tRZ -2 1 10 - _ 4.1%¢
50 ¢« 3 ¢ 10
A temperature rise at the end of the second pulse is

_ o on _ )
tR + tRZ = 24.,1°C +4,17°C =28.,2°C

Before the third pulse starts, the temperature goes down,
and the third pulse does not cause a temperature rise because of
its small amplitude. It means that the maximum overheating of the
resistors will be 28.2°C. Since this value is less than the per-
missible 30°C overheating, this signal will not cause a failure
of the resistors. The largest amplitude in the pulse train under
study is 30 V. A 30-V pulse cannot cause a deflection of the beam
for more than 300 divisions of the graticule. Then, the position
of the switch V/ecm in which this pulse train can be studied will
be:

X - 0.1 v/em
300

The 0.01, 0,02 and 0.05 positions of the switch V/cm cannot
be used, as they cause the deflection of above 300 graticule
divisions, or 3 V. The 0.2, 0.5 and 1 positions of the switch
V/cm can be used for the purpose.

Example 2. The signal to be studied (Fig.1l8) has a constant
level of about 1 V; a pulse amplitude is 60 V and a repetition
frequency one pulse per minute.

It is required to determine the length of the pulse Tl and
the position of the switch V/cm which can be used.

The power which is dissiputed under the effect of a constant
level is:

Pl=%§=%§=0.o2w

The power of the pulse is:

602
P2=51—='72W.
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Then, from inequality (3) it follows:

72T = 0,1-0.2° 0.02 = 0,096,
T = 0,13 ms.

It means that if the length of the pulse is less than
0.13 ms, the divider will not be damaged.
The position of the switch V/cm which can be used is:

£ _ 0.2 v/em.
300

Apart from the 0,2 V/cm position, the 0.5 and 1 V/cm set-
tings can be employed.

Exgmple 3. There is an input pulse, 2 ms long, following at
repetition frequency F =5 Hz (Fig.19). It is required to deter-
mine the maximum pulse amplitude that can be applied to the input
of the oscilloscope and the position of the switch V/cm that can
be used.

"~ From equation (1) it follows:

P.2.103 = TF(CH'W; = 0,05
P< 25 W,

U =V PeR =+ 2550 = 35 V,

Thus, if the pulse amplitude is less than 35 V, it can be
studied without the danger of damaging the input divider. The po-
sitions of the switch V/cm that can be used are:

(’3&5 = 0.116 V/cm) 0.2, 0.5 and 1.

The range of the signals can be expanded using the external
1:10 and 1:50 dividers. The 1:10 divider permits investigation of
signals up to 10 V, and the 1:50 divider up to 25 V.

9.2+4¢ The sweep mode selection procedure is as follows.

In free-running operation, the sweep can be triggered even in
the absence of a trigger signal. The trigger frequency depends on
the settings of the switch TIME/cm and the knob CTABUIBHOCTH
(STABILITY). The trigger signal at a frequency above 5 Hz will
block the free-running sweep and synchronize the sweep.
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In the triggered mode, the sweep is started only if a trig-
ger signal is applied. If the trigger frequency does not exceed
5 Hz, it is necessary to use the triggered sweep only.

The turning-on of the switch PABOBHIl (SINGLE) provides trig-
gering of a single sweep. The readiness of the sweep for being
triggered is restored manually by pushing the button I'0TOB
(READY) .

The single sweep mode is convenient for photographing sig-
nals, since it prevents triggering of the sweep by an accidental
noise signal and exposure of the photo film.

If a trigger signal is applied, in the free-running sweep
mode, the sweep is started similarly to the triggered sweep.
However, if the trigger signal is absent, the sweep is terminated
for a short time. This is caused by blocking the free-running
sweep circuit by a trigger signal. The blocking time is about
0.8 s« The free-running sweep mode 1is recovered after blocking
is terminated, i.e. approximately 0.8 s after the trigger signal
is disconnected.

If the sweep trigger level is low in free-running operation
and if the trigger signal is applied at o still lower repetition
frequency, the trigger signal not necessarily blocks the free-—
running sweep circuit, i.e. a false triggering occurs. It can be
avoided if the sweep is changed into the triggered mode, a respec—
tive trigger is applied and then the free-running mode is brought
on again,.

9.2.5. The sweep trigger source and type are selected in
the following way.

As a rule, internal sweep triggering by a signal being stu-
died is recommended. This ensures the minimum load of the circuit
being studied and no special trigger signal is required. However,
in this case control of the sweep trigger delivery moment is rest-
ricted by the capabilities of the knob YPOBEHBH (LEVEL). If it is
necessary to control the instant at which the signal appears on
the sweep within broad limits and if there is a respective
trigger signal, this signal must be used to synchronize the sweep
in the external triggering mode. If the frequency of the signal
being studied is synchronous with the power supply frequency, it
is recommended to trigger the sweep internally, from a power
supply signal.

A selected trigger source can be connected directly to the
sync amplifier ("1:1" position) or through an attenuator ("1:10"
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position). In the position "1:1", the maximum trigger level cont~-
rol range is +100 mV; at the .setting "1:10", it is #1 V. The max-
ximum amplitude of a signal that can be applied to the external
sweep trigger inmput is 3 V in the position "1:1" aad 5 V in the
position "1:10". The position "1:10" can be used to minimize the
effect of trigger noise. The triggering threshold of the oscil-
loscope is about 5 mV (i.e. the trigger input signal must exceed
5 mV). If the trigger signal contains noise below 40 mV, the
noilse level at the "1:10" setting of the switch will be below

5 mV and it will not affect sweep triggering. An open or a closed
input is selected by the switches "~'" and "< ". An open input
can be used to trigger the sweep in the O to 250 MHz range. A
closed input blocks the D.C. component of the trigger signal and
attenuates the frequencies below 5 kHz. A closed input can be
employed for eliminating the effect of low-frequency noise on
sweep triggering. It is recommended when sync frequencies are
above 10 kHz,

9.2.6. The oscilloscope enables 10-times expansion of the
display horizontally at any sweep rate. Switching=-on of the ex
pansion circuit is equivalent to the increase of the sweep length
by 10 times, i.e. the effective -sweep length becomes 100 cm as
compared with 10 cm without expansion.

With expansion, it is possible:

- to view and measure any signal display portion increased
10 times horizontally. This is particuvlarly important for detailed
study of the signal located rather for from the beginning of the
sweep, because in this case it is impossible to increase the sig-
nal display through varying the sweep rate on account of the fact
that signal remains outside the sweep (appears too "late");

- to obtain the sweep rates of 2, 5 and 10 ns/cm.

9.2.7. The osciiloscope produces a square signal synchronized
with the beginning of the sweep, at the jack BHXOI 7| [~ (T~ OUTPUT)

External devices are triggered by this signal in synchronism
with triggering of the oscilloscope sweep.

9.2.8. The CI-75 oscilloscope allows to measure:

- instantaneous voltages of the signal under test relative to
oscilloscope case "eartn';

- a voltage difference between any two points (parts) of the
signal;

- a time interval between any two points (parts) of the sig-

nal;
— the length of a signal or its portion.
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To determine an instantaneous signal voltage value relative
to a zero potential (case "earth"), measure the vertical distance
between the point (section) of a signal at which voltage is to be
measured, and the zero position of the beam, i.e. the position of
the sweep line on the c.r.t. screen if no input signal is applied.
Multiply the measured distance by the deflection factor set by the
switch V/cm. The product will be the measured voltage.

To find voltage between any points or portions of a signal,
measure the vertical distance between these points (portions) on
the signal display against the screen graticule and multiply this
distance in cm by the deflection factor set by the switch V/cm.

For measuring a time interval between points or portions of a
signal, measure the horizontal distance between these points or
portions of the signal display against the screen graticule and
multiply this distance in cm by the deflection factor selected
by the switch BPEMA /cm (TIME/cm) (or by one tenth of the set
deflection factor if a 10-times expansion of the sweep is on).

The rise time of the signal should be measured on a signal
display equal to 6 cme In this case determine the rise time of
the signal between the dot lines on the graticule corresponding
to the O.1 and 0.9 levels. The distance between the dots is
0.2 ome

9.2.9. For measuring the characteristics of signals with the
minimum errors, follow the recommendations below:

- make sure that connection of the oscilloscope affects as
little as possible the operation of the device being tested;

- select a deflection factor and a sweep rate such that the
measured part of the signal i1s as large as possible within the ef-
fective screen in the measurement direction, i.e. vertically when
measuring voltages and horizontally when measuring time intervals;

- try to display the portion of the signal being measured in
the middle part of the screen.

9.2410. The signal volbtage measuring error does not exceed
5%, (or 6% when the external 1:10 and 1:50 dividers are used) in
case the signal being measured meets the following requirements:

- the length of the signal or its portion being measured
must be at least 8 ns;

- the signal repetition frequency must not exceed 50 MHz;

~ the vertical display size of the signal or its measured por-
tion on the oscilloscope screen must be at least 2.4 cm.

9.2.11. The error of m2asuring time intervals and also the
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error of measuring time intervals in the operating temperature
range does not exceed +(5 + Q;%-_ng + 100)%. The error of measuring

time intervals in the operating conditions does not exceed
+(7 + %;’E‘- . 100)%.

These accuracy values are provided if the display of the
signal or its part under study has a horizontal size of at
least 4 cm on the oscilloscope screen.

9.2.12. Photography of single signalse.

Set a deflection factor and a sweep rate required for obtain-
ing the display of a signal being studied. Start a triggered sweep
by any trigger signal, for example, from the power supply mainse.
Push the button PA30OBHA (SINGLE) to switch on single sweep opera-
tion. Periodically pressing the button IOTOB (READY), adjust beam

brightness sufficient for photography on photo film. Adjust op-
timum focus of the beam. Apply the signal to be studied to the
oscilloscope input. Synchronize sweep triggering with the signal
being studied. Set required illumination of the graticule.

Undo four of the eight nuts fastening the escutcheon and
attach the camera hood from the oscilloscope set by means of these
nuts. Use a "Zenit-E" photo camera with a "Gelios=44" lens. Mount
an adapter ring from the oscilloscope set between the lens and the
photo camera. Attach the camera to the camera hood. Focus the lens
onto the signal display. Open 'a camera shutter, start the sweep
and close the shutter.

When using the "Gelios-44" lens with a 1l:2 aperture and
photo £ilm PP-3 with sensitivity of 1200 1l/roentgen or KH=4 with
sensitivity of 350 GOST, units the maximum writing speed
is 850 km/s.

For photographing fast signals (up to 1500 km/s), use a lens
with a relative aperture of 1:1.5 with a focal length not above
58 mm and a respective photo camera.

9.2.13. The oscilloscope produces, at the jack BHXON _/
(_/ OUTPUT),a pulse intended for checking the characteristics
of a pulse.

When working with a pulse, take into account distortions a%
the beginning of the pulse caused by variation of the tunnel
diode current from the rated to the peak value. The pulse wavafornm
is illustrated in Fig.20.



10, TROUELE SHOOTING
10.1. General

Prior to starting trouble shooting in the oscilloscope, make
sure that an input signal is applied correctly and that the con=-
necting cables are serviceable.

See to it that the controls are correctly set and function
properly. Incorrect setting of the controls may be the cause of
misoperation of the oscilloscope, although there are no defects
in the circuitry.

If any doubt arises as to proper operation of some control,
check its operation in conformity with Section 9.

Check operation of the instruments and equipment used for
checking the oscilloscope.

The oscilloscope has controls which can be used to determine
the serviceability of the oscilloscope (see Table 4).

Table 4
Controls for checking
oscilloscope servi- Function
ceability
Lamp CETH (MAINS) Indicates whether the power supply vol-

tages are switched on in the oscillo-
scopes If the lamp is off, it shows that
the power supply is not delivered or that
the 150-V source is faulty (if the lamp
TOTOB (READY) is off).

Cathode-ray tube Permits checking of oscilloscope service-
ability. When the sweep generator gene-—
rates the free-running sweep (the sweep
generator switch PEEVM (MODE) is set to
ABT. (FREE-RUNNING) and the switch is set
to IOOYEPEIHO (ALTERNATE), the CeX.te
screen must display two sweep traces
which are shiftable vertically and hori-
zontally by the kmobs ® | " and ...

Button Makes it possible to bring the beam to~
TIOMCK JYYA (BEAM AD- within the c.r.t. screen if the opera—
JUSTMENT) tion of the vertical or horizontal chan-

nel is faulty and thus determine which
of the channels (Y or X) is defective.
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Table 4, end

Controls for checking

oscilloscope servi- ’ Function
ceability
Lamp TOTOB (READY) Indicates operation of the sweep gene-

rator. If sweep length varies, the
luminance of the lamp and the frequency
of its lighting-up must also change.

The oscilloscope has a built-in pulse generator and a calibra-
tor. The functions performed by each of them are as follows:

- the generator produces a pulse with a rise time below 0.5 ns
and an overshoot less than 5% intended for checking the characte-
ristics of the oscilloscope pulse;

- the calibrator produces 0.5 V + 1.5% calibration voltage
of the "meander" type with a period of 10 micros + 0.2%. It is
employed to check calibration of the vertical channel deflection
factor and calibration of the sweep rates.

With the calibrator and generator signals on the c.r.t.
screen, it is possible to check specified oscilloscope functions,
operation modes and the action of all the controls:

~ gweep operation on all the ranges and in all the modes;

- calibration of the sweep rates;

- functioning of the x10 expansion circuit;

- all kinds of sweep synchronization;

- functioning of the switch in all the modes;

- the vertical deflection factor;

- characteristics of a transient response pulse, etc.

The checking procedure is as follows. Apply calibration
voltage from the jack BHYOJ (OUTPUT) of the calibrator to the
oscilloscope input A at the setting "0.1" of the switch V/cm. Set
the controls of the oscilloscope to the following positions:

- V/cm - "0,1";

- PEEVM (MODE) of the - 4;
amplifier

~ CHHXP,(SYNCHRONIZATION) - A;

- BPEMfI/cm (PIME/cm) - "10 us";

PACTSEKA (EXPANSION)
3AIIYCK (TRIGGERING)

PEXMM (MODE) of the

sweep generator

OTKT. (CEF);
BHYTP. (INTEBNAL), LIRSS ALINRL IS AL
ABT. (FREE-RUNNING)
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Then, calibrate the sweep rates and the defliection factors
in both channels and check functioning of thc controls V/cm as
specified in Item 9.1.13.

Similtaneously with checking the calioraticn =i the sweep
rated and the deflection factors, check int:. I s =chronization
in the triggered mode from the channel A.

To check internal synchronization in the charinel By turn the
switch CUHXP., (SYNCHRONIZATION) to the position "A u B" (A and B).

For checking external synchronizastion, proceed as follows.
Uping a CP-50-95( tee from the oscilloscope set, apply a calibra-
tor signal simultaneously to the input A and the gynchronization
input. Turn the oscilloscope controls to the following positions:

- PEXVM (MODE) of the amplifier — A;

- V/cm - 110.1|v;
- 3AIYCK (TRIGGERING) - BHEIH,. (EXTERNAL), "con,
"1:1"

- PEXVMM (MODE) of the sweep
generator - EIVli, (TRIGGERED).

Obtain a stable display of a single on the ce.r.t. screen by
the knob YPOBEHDL (LEVEL).

Then switch off the calibrator (set the calibrator switch
BKI./OTKI.(ON/OFF) to OTKI, (OFF) and turn on the generator. Apply
a generator pulse from the jack BHXOJ _/ (_/  OUTPUT) of the ge-
nerator to the oscilloscope input A at the setting "0.05" of the
switch V/cme Turn the switches 3AIIYCK (TRIGGERING) to BHYTP.
(INTERNAL), "<, "1:1", CUHXP. (SYNCHRONIZATION) to "A ® B"

(4 and B), BPEMfA/cm (TIME/cm) to 20 ns", PACTAKKA (EXPANSION) to
"x10" and PEEIM (MODE) to EIVI[, (TRIGGERED), "+". Use the knob
YPOBEHP (LEVEL) to obtain a stable display of the signal on the
G.T+t. screen. Check the rise time and overshoot on the pulse in
the channel A.

For checking a pulse in the channel B, apply a generator pulse
to the oscilloscope input F, and turn the switch PERVM (MODE) of
the amplifier to the position B, and the switch CVHXP. (SYNCHRONI-
ZATION) to the position "A um B" (4 and E).

If the above checks fail to detect the causes of troubles,
try to locate a faulty part. Check visually parts of the oscil-
loscope which might be faulty. Many troubles can be located by
visual examination, for example poor contact in the conductors,
damaged wires, faulty parts, etc.
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10.2. Trouble Chart

10.2.1. A 1list of possible troubles, their symptoms and
remedies are given in Table 5.

Table 5

Trouble, symptom and
additional data

[Probable cause
I

Remedy

1. Power supply fails
to be switched on
(pilot lamp CETDH
(MAINS) does not
come up)

Fuse IIpI (24 or 3A

depending on mains

voltage) blows out

when oscilloscope

is switched on

3.
lizer printed-cir-
cuit board blows out
when oscilloscope is
switched on

4, No trace appears on

CeX.t. screen

b
i
|
i
One of fuses on stabi- Damage in electron+
|
!
!
i

. Supply lead is not
connected to

, 08cilloscope
Break in supply
-lead

-Blown—out mains
fuse

Faulty ON/CFF
toggle switch

One of rectifiers
or stabilizer
damaged

ic stabilizer
corresponding to
.blow-out fuse

Asymmetry in ver-
tical amplifier

§N° high voltage is
delivered to
| CoXotube

'C.r.tube faulty
Faulty sweep gene-
?rator

i
!
1
1

45

Connect supply
lead

Eliminate break”

. Replace mains fuse

. Replace toggle

. switch

" Detect faulty ele-
i ment and replace
i it

Locate and replace
faulty element

Check characteri-
stics against
tables of voltages
and replace faulty
element

Check contacts in
c.r.tube base and
in high-voltage
power unit

Replace c.r.tube
Check characteris—
tics against -
tables of voltages
and replace faulty
element



Table 5, continued

Trouble, symptom and
additional data

Probable cause

Reme dy

Se

6.

e

8.

No display appears
on c.r.t. screen-
when signal is app-
lied to amplifier
input

Inoperative switch
(when switch PEEUM
(MODE) in amplifiex

is changed ov.m, one ?

of traces does not
appear on CeTete
screen)

Deflection factor

cannot be calibrated

Inoperative sweep
generator

Faulty facilities
which apply signal
to amplifier imput
Damage in input
divider

Damage in switch

Fault in amplifier

No contact in
connector W5,
Faulty switch
¥3-B1

Faulty switch

Fault in calibra-
tor

Damage in input
divider

Damaged high=vol-
tage power unit
Switch Y9-Bl1 is
damaged

(me of circuit
sransistors is
damaged
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' Finé and eliminate

fault

Find and eliminate
fault

Check characteris-
tics against tables
of voltages aud re-
place faulty elemcnt
Check characteristics
against tables of
voltages and replace
faulty element

Check and repair
switch

Check and repair
switch

Check characteris-
tics against tables
of voltages and re-
place faulty ele—
ment

Find and replace
faulty elerment

Find and climinate
fault

- Check and repair

fault

|
, Check and repair

switch

Check characteris—
tics against tables
of voltases and
replace faulty

"elemcat



Table 5, end

Trouble, symptom and

additional data Probable cause Remedy
9. No calibration signal| Faulty switch Check and repair
is delivered YI2-B1 switch

One of tzansistorﬂ Replace transistor
of microcircuit
YI2-MC1l is faulty

10, Inoperative pulse Poor contact in Check and repair
generator diode JII8 contact
One of circuit Check characteris~
transistors is = tics against tables
faulty i of voltages and
replace faulty
element

If a trouble is detected which is not listed in the above
trouble chart, use the present Description, circuit diagram, the
tables of circuit element voltages given below, and the wave-
forms of signals at different circuit points for trouble shooting.

10.2.2. Special marks (see Section 5) are provided for faci-
litating repair work in the oscilloscope.

After a fault has been located, replace a faulty element by a
serviceable part. Then check voltages against the tables of volta-
ges.

10.2.3. To facilitate trouble shooting and replacement of a
faulty microcircuit or transistor, Table 6 gives the layout of the
leads of the transistors and microcircuits used in the instrument.

10.2.4. After each repair, check supply voltages at check
Jjacks located in the left part of the oscilloscope by a JI567
voltmeter.

The result’ of the check is considered satisfactory if the
magnitudes of 150-, 35-, 15-, = 12.6,~100-V voltages do not
exceed 1%.

If the voltages differ from the required values, make the ad~
Justment by the following resistors:
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150 V. - YI4-Re,

BV - ¥YI4-R15,

15V - YI4-R26,
-12.6 V - YI4-R36,
-100 V= YI4~R45

Check voltage Uc at contact 2 of the c.r.t. base by means of

a C96 kilovoltmeter. The result is considered satisfactory if

voltage Uc=-2500 VilZ%.

If the voltage is other than the above, make the adjustment
by resistor YI7-Y3-R6 located in the high-voltage power unit.
The ripple must not exceed 15 mV for the 150-V voltage,

3.5 mV for 35 V; 1.5 mV for 15 V, 1.2 mV for ~12.6 V, and 10 mV

for -100 V.

10.2.5. If the replaced part affects the parameters of the
oscilloscope, adjust them by the available controls.

The adjustment elements located on the switch printed-cir-
cult board are:

Y4~R1l - for setting a zero potential at the internal sync ampli-
fier output;

Y4-R2 - for equalizing voltage applied to the base of transistor
Y4-T4 when the oscilloscope operates in the internal
synchronization mode from the channel A or both chan-
nels;

Y4-R27 - for D.C. balancing of the channel A;

Y4-R41 - for D.C. balancing of the channel B;

Y4-C10 - for adjusting the overshoot and rise time of a pulse

in the channel A;

for adjusting the overshoot and rise time of a pulse in

the channel B

The adjustment elements mounted on the vertical amplifier
board are as follows:

Y4~C11

Y5-R5 and Y5-R35 - for adjusting the tilt of a pulse top
in a long pulse range;

¥5-Rr17 - for equalizing voltages at the bases
of tramsistors ¥Y5-T5 and ¥5-T6;

Y5-R49 - for equalizing voltages at the bases
of transistors Y5-T14 and ¥5-T15;

Y5-R65 - for equalizing voltages at the bases
of transistors Y5-T18 and Y5-T19

Y5-C11 and Y5-C2 - for adjusting a pulse top tilt in the

long pulse range
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¥5~c18 - for adjusting the overshoot and rise
time of a pulse
Table 6

Transistor or microcircuit Lead layout Remarks

Transistors MI21,
MI26

Transistor 11308

Transistors 11306
11702
2T808

Transistor 2T312

Transistors 27203
2T316
21326
2T325
27363

Transistor 21350

Transistor 2T602B

Transistor 2T6l0A




Table 6, continued

Transistor or microcircuit

Lead layout Remarks
Transistor 2T 3714
Transistor 2T914
3K
Field transistor 2[I03
c u
Field transistor 2I1303
°
3{C 9)y
o)
Microcircuit 2TC613E Transistor K B 3
I 2 I 3
II 6 5 7
IIT 9 8 10

Microcircuit IYT40IA

Microcircuit 1HT591

Microcircuit 2I%ISI
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Table 6, end

Transistor or microcircuit Lead layout Remarks
Microcircuit 2TK231 1 7
0000000
o1§
0000000
14 8

Table 6 uses the following abbreviations:
foxr transistors: B - base; K - collector; 3 - emitter;
for field transistors: W - source, C - drain; 3 - gate;
K - package;
y5-C5, ¥5-C4, ¥5L13, ¥5LI2, ¥5LI7,¥5L19,¥5-C33, y5-C34 ~ for
adjusting the tilt of a pulse top in the short pulse range and
for eliminating excitation of the amplifier.
The adjustment elements mounted on the illumination pulse
amplifier board are as follows:
Y6-C6 = for: adjusting the overshoot value.
The adjustment elements located on the c.r.t. control board
are the following:
Y8-R1 - for focusing the trace line;
Y8-R2 - for uniform trace illumination;
Y8R3 - for centering the beam along the X-axis;
Y8-R8 - for centering the beam along the Y-axis;
Y8-R4 = for eliminating geometric distortions.
The adjustment elements mohnted on the amplifier load board
are as follows:
Y7-R2, Y7-R8 - for matching the load of the output amplifier
stage with the wave impedance of the c.r.tube;
Y7-R4, Y7-R6 = for adjusting the magnitudes of correction
inductance coils Y7-L1 and ¥7-L2.
The adjustment elements mounted on the sweep generator board
are the following:
Y9-R13 - for D.C. balancing of the sync amplifier;
YO9-R32 - for equalizing potentials across the collectors of
transistors Y9-T5 and Y9-T6;
Y9-R58 - for comtinuous control of the sync amplifier;
Y9-R56 - for coarse control of the sync amplifier;
Y9~R202 -~ for sweep length control in the range from 100 to
1 ms/cm;
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Y9-R201 - for sweep length control in the range from
0e5 ms/cm to 10 micros/cm;
Y9-R200 - for sweep length control in the range from
S5 micros/cm to 20 ns/cm;
Y9-C45 - for sweep length control in the 50 and 20 ns/cm
ranges;
Y9-C60 - for compensation of the divider which transmits
sawtooth voltage.
The adjustment element on the calibrator board is:
YI2-R11l - for setting a calibration voltage amplitude.

The adjustment elements mounted on the X amplifier board
are:
YII-R22 - for horizontal centering of the beam;
YII-R38 - for equalizing potentials at the bases of tran—
sistors YII-T7 and YII-T8;
YII-C35]- for sweep length control in the 20 and
YII-03§} 50 ns/cm ranges;
YII-C22 - for sweep length control in the 2 ns/cm range;
y1I-c25, YII-c27, YII-R87, YII-C31, YII-C34, YII-C42 - for
sweep non-linearity control in the 2 and
5 ns/cm ranges.
The adjustment elements on the stabilizer printed-circuit
board are as follows:
YI4~R6 = for setting 150-V voltage;
YI4-R15 - for setting 35~V voltage;
YI4~R26 - for setting 15~V voltage;
YI4-R36 =~ for setting -12.6-V voltage;
Y14-R45 - for setting =100-V voltage;
The adjustment elements mounted on the pulse generator board
are as follows:
YI6-R9 - for selecting the operating point of transis—
tor YI6~T3;
YI6-R13 - for selecting the operating point of tunnel
diode JI8;
YI6-R28 = for varying a delay between the main pulse of the
generator and the sync pulse.
The adjustment elements located in the high-voltage power unit
are the following:
YI7-¥2-R5 - for converter characteristics control;
YI7-Y3-R6 - for setting the output voltage.
10.,2.64 If the moisture-~protection coating of the printed-
circuit boards is damaged in the course of oscilloscope operation
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and repair, clean damaged surfaces with a calico pad soaked in
alcohol-benzene mixture, dry them up during 30 or 40 minutes at
temperatures from 18 to 35°C, then apply two layers of moisture-
resistant varnish and dry up during 5-6 hours at temperatures
from 18 to 35°C.

After repairing the oscilloscope, check the characteristics
to make sure they correspond to the values specified in section 12.

10.3. Dismantling and Assembly of Oscilloscope and
Replacement of Components

10,3+1. For making repair, remove the casing of the oscil-
loscope and open the heat sink. The casing can be removed after
undoing special screws on the righthand and lefthand walls. In
order to open the heat sink, disconnect the supply lead from the
oscilloscope and then slacken two screws which fasten the heat
sink.

10.3.2. For replacement the c.r.tube, do the following:

- unscrew the nuts fastening c.r.t. escutcheon 20 (Fig.l4)
and remove it;

- remove gauze filter 21 (Fig.l4);

- remove the c.r.t. graticule illumination light conduit;

- disconnect cer.t. anode lead 13 (Fig.13) from the high-
voltage power unit connector, turn off the lead case and remove
it; unsolder the contact; release the lead from the fastening
lugs;

- undo two screws fastening load printed-circuit board ¥7,
and remove three contacts located on the load board from the
c.Xote leads;

- reuove the remaining four c.r.t. leads;

- remove three cer.t. leads from the vertical deflection
plates going from vertical amplifier board ¥5;

- remove the tube socket;

= undo the screw of the bracket which fastens the ce.r.tube
in the electromagnetic screen;

- slightly pressing the base, push the cathode-ray tube
through the opening on the oscilloscope face panel so that its
leads do not brush against the screen.

Insert a new cathode-ray tube. To do this; proceed as fol-
lows:

- pass the high-voltage leads wire through the opening of
the insulation bushing inside the screen;

~ insert the c.r.tube through the opening in the face panel
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s0 that its leads do not brush against the screen; at the same time
slightly tighten the wire of the high-voltage lead;

-~ mount the ce.r.tube so that its screen is at the same level
with the oscilloscope face panel;

- assemble the instrument in the reverse order.

After replacing the c.r.tube, adjust its characteristics to

conform to the certified values. To set voltage across the

c.r.t.contacts, use the following adjustment elements: Y8Rl (at
contact II), Y8-R2 (at contact 9), Y8-R3 (at contact 10), Y8-R4
(at contact 8), Y8-R8 (at contact 6) and R34 (at connector [I25).

Then, in conformity with Section 12 of the present Descrip-
tion (Item 12.5.4.), check the coincidence of the trace line with
the graticule lines and, if necessary, adjust them by resistors
R18 and R19.

Check calibration of the sweep rates and deflection factors
in both channels as specified in Section 9 (Item 9.1.12). If
necessary, adjust the sweep with the help of the control KCPP.
(CORRECTION), and adjust the amplifier by the control KOPPEK-
THPOBKA YCIIEHMA (GAIN ADJUSTMENT).

Turn on the generator. Apply a pulse from the generator jack
BHXOL -/~ ( _/~ OUTPUT) to the oscilloscope input A, with the
switch V/cm set to "0,05".

Set the oscilloscope controls to the following positions:

SAIYCK (TRIGGERING) - BHYTP. (INTERNAL), "™,
"1:1";

CHHXP. (SYNCHRONIZATION) - ARE (4 and B);

BPEMA/cm (TIME/cm) - "20 ng";

PACTAKKA (EXPANSION) - "x10";

PEEIM (MODE) of the sweep

generator - EIVUl. (TRIGGERED), "+";

PEEIM (MODE) of the amplifier = A

Obtaln a stable display of the signal on the c.r.t.screen.
Check the rise time, overshoot and tilt of the steady-state signal
as instructed in Items 12.5.9-12.5.1ll. If necessary, adjust these
characteristics by resistors Y7-B2, Y7-R4, Y7-R6 and Y7-R8.

10.3.3. To take out high-voltage power unit YI7 14 (Fig.13),
do the following:

- remove the cornector used to deliver power supply voltages
to the unit;

- disconnect the cer.t. anode lead, and c.r.te. cathode and
modulator supply leads 11,12 from the unit connectors (Fig.13);
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- glacken three screws fastening the unit and take it out.
Then remove the unit cover which is attached by two screws and
replace any damaged parte.

10.3.4. For replacing power transformer 1 (Fig.l2), proceed
as follows:

- unsolder the circuit wires from the transformer leads;

- undo five screws fastening the strip which mounts the
transformer;

- remove the strip together with the transformer;

~ slacken four screws which attach the transformer to the
strip;

- take out the transformer and make assembly in the reverse
order.

10.3.5. To remove the printed-circuit board of vertical am-
plifier Y5, do the following:

- undo six screws fastening the screen and take 1t out;

- remove three contacts from the c.r.t. leads;

- remove four single-contact connectors;

- unsolder the delay line leads;

- undo five screws that attach the printed-circuit board
and remove the board.

Take out the transistors of the amplifier output stage,
for which purpose:

- unsolder the bracket;

~ slacken two screws fastening the heat sink;

- unscrew four nuts which attach the bracket and transistors;

- remove the bracket and the heat sink from the pair of
transistors containing a damaged transistor;

- unsolder and take out the transistor;

- mount a new transistor, place a heat sink onto the tran-
sistor and fasten it;

- place back the bracket and screw in the four nuts which
fasten the bracket and the transistors;

-make appropriate connections in the transistor and in the
bracket.

10.3.6. For replacing channel switch printed-circuit board
Y416 (Fig.l3), do the following:

- undo four screws fastening screen 15 (Fig.13) and remove
the screen;

- remove the connector;

- remove the button CHHXP. (SYNCHRONIZATION) on the face
panel of instrument 23 (Fig.l4);
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~ unscrew the shaft of the button CUHXP, (SYNCHRONIZATION);

- undo four screws fastening the printed-circuit board;

~ undo all the pairs of screws fastening each of the four
board cables, and unsolder the cables;

- slacken two screws fastening the delay line and unsolder
it;

- remove the switch printed-circuit board.

10.3.7. For dismantling the attenuators, proceed as follows:

- remove the channel switch board as instructed in
Item 10.3.6;

- remove the knobs and undo nuts fastening the attenuators
to the face panel;

- slacken the screw which attaches the support to the oscil-
loscope side tie piece;

- from the side of the face panel, unscrew nuts which attach
the connectors of the inputs A and B;

- take the attenuators out together with the cables;

- undo three screws that fasten the attenuator screen and
remove the attenuator.

10.3.8. To dismantle sweep rate switch YIO, proceed as
follows:

- turn the knob of the switch BPEM#/cm (TIME/cm) fully
clockwise;

- undo two screws that fasten bushing 9 (Fig.1l2) on the
switch shaft which is located near the oscilloscope front wall,
and move the sleeve close to the cam;

- remove the printed-circuit board holder;

- take the switch board out of the gonnector;

~ take the printed-circuit board off the shaft.

10.3.9. For dismantling sweep generator printed-circuit
board YI9 17 (Fig.13), proceed as follows:

- remove the switch board as instructed in Item 10.3.8;

- remove connector 18 (Fig.1l3) and the six single-contact
connectors;

- unscrew nuts on the face panel side which fasten the con-
nectors BXOI (INPUT) and BHXOL 7 [ (7_OUTPUT) and remove them
to the inside of the oscilloscope;

~ undo six screws fastening the board and remove it by
carefully pushing the board back;

- undo two screws fastening each of the four cables and
solder them off.

10,3.10. For dismantling pulse generator printed-circuit
board YI6, do the following:
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- remove two single-contact connectors;

- unsolder the lead off the jack BHXOZL CVHXP. (SYNC OUTPUT);

- unsolder the resistor going from the shaper (connector
BHXOL _/~ - _/ OUTPUT);

- slacken four screws fastening the printed-circuit board
and remove the board.

10.3.11. To dismantle shaper 6 (Fig.1l2), do the following:
undo the screw on the shaper case;
unsolder two resistors connected to the shaper;

- unscrew the nut fastening the shaper and remove the shaper;
undo the nut from the side of the soldering lead and push
if from the Jjack side;

- take shaper parts out of the case.

10.3¢12. For dismantling X amplifier printed=-circuit board
YII, proceed as follows:

- slacken two screws fastening clutch 5 (Fig.l2) to the
shaft of the potentiometer brought\out at the face panel
(KOPPEK. ~ CORRECTION) and take the shaft out;

- remove button PACTAEKA (EXPANSION) 22 (Fig.l4) and unscrew
its shaft;

- remove two contacts from the c.r.t. plates;

- take out the comnector located on the back ci the board;

- undo six screws fastening the board;

- remove the conmector located near the oscilloscope face
panel and dismantle the board.

11, MAINTENANCE

1l.1. Perform maintenance operations on the oscilloscope
with a view to ensuring normal functioning and serviceability of
the instrument during its entire operation period. The maintenance
operations include:

a) visual examination of the oscilloscope to check:

~ attachment and functioning of the controls, smoothness of
their action and precision of lockin; in position;

- the condi-ion of painted, vurnisned and plated coatings;

- intactness of the cables and ccupleteness of tne oscil-
loscope set;

- general serviceability of the oscilloscope;

b) inspection of the oscilloscope intersal couponents in
order to check attachment of the assemblies, locking, condition
of wiring and soldered junctions, reliability of contacts, the
condition of painted varnished and plated coatings, making sure



that there are no shearings or cracks on plastic parts.Removal of
dirt, mud and corrosion. Lubrication of corroded surfaces;

c) checking to make sure that the oscilloscope characteris—
tics conform to the certificd values list in Table 8.
Perform the preventive maintenance operations at least once
a year.
NOTE. It is not allowed to reduce the scope of preventive
maintenance operations or increase time intervals bet-
ween them.

12. CHECKING

The present Section has been written in conformity with the
specifications of the oscilloscope and specifies the techniques
and facilities for checking the Cl-75 oscilloscope.

The oscilloscope should be checked once a year and also after
repair work.

12.1. Checking Operations and Facilities.

The checking operations and facilities are listed in Table 7.
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The basic specifications of the reference and auxiliary check=-
ing facilities required to check the oscilloscope are listed in
Table 8.

Table 8
Basic specifications Rggoggggded Remark
; chec e s

facillsy |messurement exvox  [fecility
R.fesignal [12.5 ... 400 MHz | 1% T'4-1074 -
generator 1V
Low-frequency
signal gene-
rator 20 Hz ... 0.2 MHz | 4% I'3-102 -
R.f.signal
generator 0.15 ... 50 MHz 1% T4-102 -
Pulse gene~ (10 V; Ry=50 Ohm 0.01U+ I'5-53 -
rator +O.001Umax

tilt 1% - -
Special wavet
form signal ’Cf 40,15 ns - T6-17 -
generator 2V
Digital U
voltmeter  [0.1 ... 1000 V | 0,140.01E | - -

U

0.1 kOhm-10 Mohm o.2+o.oa§§ B7-16 -
Flectronic [10 Hz .., 50 MHz | = I3-36 -
frequency
meter
Oscilloscope q; = 0,07 ns - C7-11 -

12.2. Checking Gonditions and Preparatory Operations

12.2.1. The following conditions must be satisfied when car-
Tying out the checking operations:

= ambient temperature 293+5°K (2045°C);

= Telative air humidity 65+15%;

- atmospheric pressure 10044 kN/m® (750430 mm Hg);

~ power supply source 50+l Hz 220 V+2%.

NOTE. It is allowed to check the oscilloscope in the actual
conditions of a department or laboratory which are
other than normal but do not g0 beyond the range of the
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oscilloscope working conditions and the checking faci-
lities used.

12.,2.2. Prior to checking operations, perform preparatory
procedures specified in the Section "Preparation". Before the pre-
paratory procedure, do the following:

a) take the oscilloscope, the supply lead and the connecting
cables out of the stowage box, and remove polythene caps from the
plugs and connectors of the supply lead and the cables (when dep-
reserving the instrument);

b) examine visually the oscilloscope, tools, spares and auxi-
liaries; :

c) make sure that the mains fuse is intact and corresponds to
the rated voltage;

d) make sure that the ON/OFF switches correspond to the actual
mains voltage and frequency.

The nameplate on the rear wall of the oscilloscope indicates
the power supply voltage and frequency for which the instrument
is connected. One side of the nameplate carries the labels 220 V,
50, 400 Hz, and the other - 220, 115 V, 400 Hz.

The nameplate is fastened by a screw which can be slackened
and removed when the mains switches are to be changed over;

e) earth the oscilloscope case by means of the protective
earth terminal on the rear wall;

£) set the switch CETH (ON/CFF) to OFF (the button must be
pulled up).

Connect the supply lead to the oscilloscope.

Turn the oscilloscope knobs as follows:

- to the intermediate position;
— ~ to the intermediste position;
\V/cn - to "1";

BKI,/OTKI. (ON/OFF) in the

calibrator - to OTKI. (OFF) (the switch is not
pressed);

PEEVMM (MODE) in the ampli-

fier - TIOOYEPETHO (ALTERNATE);

®O0KYC, ACTUIM. (FocCUs,

ASTIGMATISM) - to the intermediate positions;

PACTAEKA (EXPANSION) - to OTKI. (OFF);

BPEM/ em (TIME/cm) - to "10 ps";

BKJI./OTKI, (ON/OFF) in the

generator - to OTKI. (OFF);
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PER/M (MODE) in the sweep
generator - to ABT. (FREE-RUNNING);
APKOCTDH (BRIGHTNESS) - fully counter-clockwise.
IMPORTANT. To avoid premature failure of the cathode-ray tube, it
is recommended, prior to connecting the oscilloscope
to mains, to turn the knob fPKOCTH (BRIGHTNESS) to a
position corresponding to the minimum beam brightness,
i.e. fully counter-clockwisee
If the deflection factors and the sweep rates are not to be
calibrated, set the switch BKI,/OTKI. (ON/OFF) in the calibrator
to OTKI. (OFF). )
If the generator pulse is not used, turn the switch
BKI./OTKI. (ON/OFF) in the generator to OTKI. (OFF).

12.3. Checking Procedure
12,3.1. Visual Examination

When examining the oscilloscope visually, make sure all the
requirements specified in the Section "General Operating Instruc-
tions'" are met. Be sure to pay attention to the following:

a) the avsence of mechanical damage that may affect the gene=-
ral serviceability of the instrument or its measurement accuracy;

b) the availability and attachment of the controls and
switches, reliability of their locking in position, smoothness of
rotation of the control and adjustment knobs;

¢) cleanliness of the jack, connectors and terminals;

d) condition of the paint and varnish coatings and legibility
of marking labels;

e) condition of the connecting wires and cables;

£) reliability of attachment of the parts and assemblies on
the oscilloscope chassis;

g) condition of the connecting wires and cables;

h) attachment of the parts and assemblies on the oscilloscope
chassis, locking of the nuts, reliability of soldered junctions
and contact connections.

If defective, the oscilloscope should be sent for repairse.

12.3+2. Checking

The oscilloscope is checked using the procedure of Items
9.1.1-9.1.12.

Faulty oscilloscopes should be rejected and sent for repair.

12.3.3, Determination of Metrological Parameters

12.3.3a. The rise time of the oscilloscope pulse (Fig.2l) is
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checked by applying a pulse from the I'6-17 generator through at-
tenuators to the oscilloscope input A. The pulse repetition fre-
quency is 100 kHz, For measurement, proceed as follows.

Turn the oscilloscope control knobs to the following positions.
PEEIM (MODE) of the amplifier - A;

CYHXP. (SYNCHRONIZATION) -AUB

BPEMA/cm (TIME/cm) - "20 ns";

BAYCK (TRIGGERING) -~ BHYTP. (INTERNAL), "eo";
PACTSTEKA (EXPANSION) - "x10";

PEEUMM (MODE) of the sweep

gener ator - Ky, (TRIGGERED).

Adjust a pulse amplitude on the c.r.t.screen to 40-60 mm
with the aid of attenuators which are part of the I'6~17 generator.

Measure the rise time at the settings "O,01", "0,02", "0,05",
"0,1", "0,2" and "0,5" of the switch V/cm, and also with the 1:10
and 1:50 external dividers at the setting "0,01" of the switch
V/cm.

Then set the switch PEEMM (MODE) of the amplifier to the posi-
tion B and measure the rise time of a positive and a negative pul-
ses at the gettings "O,O1L", "O0,02", "O0,05", "O,1", "0,2" and "0,5"
of the switch V/cm of the channel B.

The measurement results are considered satisfactory if the
rise time of the pulse in both channel does not exceed 1.5 ns at
all the settings of the switch V/cm and with the 1:10 and 1:50
dividers.

If the rise time exceeds the permissible value, adjust it by
capacitors Y4-C10 for the channel A and Y4-Cll for the channel b.
If the rise time in both channels is other than permissible, make
adjustment by capacitor Y5~C18. However, make sure that the over—
shoot is not above the permissible value.

NOTE. When measuring the rise time of a pulse, take into
account the error of the sweep rate in a measured por—
tion in conformity with the procedure of Item 12.3.3e.

12.3.3b. An overshoot on the pulse top is determined by ap-
plying a pulse from the I'6~17 generator to the oscilloscope
input A. The pulse repetition frequency is 100 kHz.

For measurement, proceed as instructed below.

“Set the comtrol knobs as follows:

PEEVMM (MODE) in the amp®ifier - to A;

CHHXP. (SYNCHRONIZATION) - toAZ B (A and B);
BPEMA/cm (TIME/cm) - to "20 ns";
PACTAXKA (EXPANSION) - to "x10";"
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PEEVM (MODE) in the sweep

generator - to EIVi[. (TRIGGERED);
SAIYCK (TRIGGERING) - to BHYTP. (INTERNAL), "o,
lll:l".

Set the pulse amplitude on the ce.r.ts screen equal to 40-50 mm
with the aid of attenuators which are part of the I'6-17 gemerator
set. Determine the overshoot ( 80) in per cent at the settings
n0,01", "0,02", "0,05" and "0,2" of the switch V/cm using
formula (6):

SU = E‘E-IOO% (e)
where: Doy is an overshoot amplitude, mm:
bU is a steady-state pulse amplitude, mm.

After that, set the switch PEEUM (MODE) to the position B.
Determine an overshoot using a similar procedure at the settings
"o0,01", "0,02", "0,05" and "0,2" of the switch V/cm of the chan-
nel E.

Check an overshoot using a positive and a negative pulses.

The measurement results are considered satisfactory if an
overshoot on the transient pulse in both channels does not exceed
10% at all the settings of the switches V/cm.

If an overshoot in both channels exceeds the permissible
value, make the adjustment by capacitor Y5-C18; use capacitor
Y4-C10 for adjustment in the channel A, and capacitor ¥4-Cll in
the channel b.

12.3.3c. The tilt of the steady-state pulse top (Fig.2l) is
checked by applying a pulse from the I'6~17 generator to the oscil=-
loscope input A. The pulse repetition frequency is 100 kHz.

To measure a tilt, proceed as follows.

Turn the control knobs to the following positions:

V/cm - "0,01";

CHHXP. (SYNCHRONIZATION) ~ Au B (A and E);

PEEVMM (MODE) of the amplifier - A;

BPEMA/cm (TIME/cm) ~-"50 ns";

PACTAEKA (EXPANSION) - "x10";

3AIIYCK (TRIGGERING) - BHYTP, (INTERNAL), "co';
PEEVM (MODE) of the sweep

generator - EIVii. (TRIGGERED)

Set a pulse amplitude on the c.r.t.screen equal to 50-60 mm.
Measure the amplitude of a tilt on the pulse display (minus the
settling time of 7.5 ns) on a 20-ns portion of the graticule.



A pulse top tilt (Z') is calculated from formula (7):

y h;"‘t . 100% )

where hy ~ amplitude ofU¥he tilt (decay or rise) of the pulse
display top, mm;
- steady-state pulse amplitude, mm.

Then, turn the switch V/cm to the position "1", Apply a pulse
trom the I'5-53 generator to the oscilloscope input A. The length of
the pulse is 100 ms and the pulse repetition period is 200 ms.

The sweep rate is 10 ms/cm. Adjust the pulse display amplitude to
60 mm. Measure the pulse display amplitude and the amplitude of
the decay (rise) of the pulse top.

The tilt of a pulse top decay, rise is calculated from
formula (7).

Then set the switch PEEVM (MODE) to the position B and check
the pulse top tilt using a procedure similar to that described
above. The measurement result is considered satisfactory if a pulse
top tilt does not exceed 3%.

NOTE. When checking a pulse top tilt, subtract a pulse set-

tling time.

If necessary, adjust a pulse top tilt by resistors Y5-R5,
Y5-R36 and capacitors Y5-C2, Y5-C11, for long pulses and capaci-
tors ¥5-c4, ¥5-C5, ¥5-Cc12, ¥5~C13, ¥5-Cc17, Y5-C18, ¥5-C19, Y5-C27,

¥5-C33, Y5-C34 for short pulses.

12.3.3d. The deflection factor error is determined by apply-
ing an amplitude-calibrated voltage pulse to the oscilloscope
input. Determine its deviation from the rated value as measured by
the ce.r.t. graticule divisions.

Fig.22 illustrates a diagram of instrument connection for
checking the deflection factor.

The source of a calibrated signal is a I'5-53 pulse generator
whose D.C. voltage amplitude is equal to the amplitude of the out-
put voltage pulse and measured by a B7-16 voltmeter. Adjust the
I'5-53 generator to internal triggering, with a pulse length of
1 micros and a pulse repetition frequency of 100 kHz.

Turn the control knobs of the oscilloscope as follows:

PEEVM (MODE) of the amplifier = to A or F (depending on what
channel is being checked);

BPEMA/cm (TIME/cm) - to "0.2 ps";

PACTAXKA (EXPANSION) - to OTKI,(CFF);
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PEEM (MODE) of the sweep

generator - to ABT. (FREE-RUNNING);
BAIYCK (TRIGGERING) - to BHEIH. (EXTERNAL), "o";
CYHXP, (SYNCHRONIZATION) - to Am B (A and B);

Use the sync control elements of the Cl-75 oscilloscope to ob=-
tain a stable display of a pulse on the c.r.t. screen.

Vary the output voltage of the generator to make the display
size equal to two vertical axis divisions in the lower part of the
CeTet. screen and bring it into coincidence with the graticule
notches. Change the generator output polarity switch to the D.C.
voltage position and read voltage U1 off the B7-16 voltmeter scale.
Set the gemerator trigger switch to the single triggering position
and read voltage U2 off the B7-16 voltmeter scale. The difference
between these voltages is a calibrated pulse voltage value. Then,
use the vertical shift control to adjust the display to the centre
of the screen and again align it with the notches of two vertical
graticule divisions by the generator pulse amplitude control. Take
the voltage reading. Make a similar measurement in the upper part
of the effective c.r.t.screen.

Set the display to the centre of the screen and again position
it against the notches of five vertical graticule divisions by the
generator pulse amplitude control. Read the voltage.

Calculate the deflection error factor ( Sdf) for each measu~-
rement using formula (8):

U, -0

Jop = 8 .100% (8)

T
where Ur — rated voltage corresponding to the vertical size, of
the display;
Ua =~ RMS voltage corresponding to the vertical size of the
display which is Ua'= Ul -0,

Measurements in the upper, middle and lower parts of the
CeT'.te screen against two graticule divigions are made only for
the position "1" of the switch V/cm. At all other settings of the
switch V/cm maké measurements for five graticule divisionms.

12.3.3e. The sweep calibration error and deflection factor
error are found as a deviation of the actual value from the rated
value at different visible sizes of the time interval in a working
portion along the X axis.

The actual values of the calibration error and the deflection
factor error are determined by applying a sinewave signal whose
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frequency can be read off the generator scale, to the oscillosgcope
input.

To check calibration error and calibrated sweep rate error,
the following generators should be used:

T3-102 - from 100 ms/cm to 10 micros/cm;

T4-102 ~ from 5 ms/cm to O.1 micros/cm;

T'4-107 - from 50 ms/cm to 2 ns/cm.

Set the oscilloscope control knobs as follows:

V/cm - to "0,2";

PEEMM (MODE) of the

amplifier - t0 A;

CHHXP. (SYNCHRONIZATION) =~-to AE B ( A and B)

BAYCK (TRIGGERING) - to "1:1", "e>", BHYTP.
(INTERNAL);

BPEMA/cm (TIME/cm) - to "20 ns";

PACTSIEKA (EXPANSION) - to OTKI. (CFF);

PEE/M (MODE) of the sweep

generator - to EIVU[, (TRIGGERED).

The sweep calibration error is determined on a 8-cm section
of the graticule (excluding the first and the tenth centimeters);

the calibrated sweep rate error is determined on a 4-cm section
of the graticule.

Apply a 50-MHz sinewave signal from the I'4~107 generator to
the vertical amplifier input A. Adjust the signal display on the
c.I'ete.screen to a size convenient for viewing (3-4 cm). Align the
start of the sweep with the beginning of the effective portion of
the screen. Vary the generator signal frequency, until an 8-cm
section of the graticule accommodates exactly 8 periods of the
sinewave signal. Read the sinewave frequency off the generator
scale. After that very the signal generator frequency so that
exactly four periods of the sinewave signal are accommodated in
a 4-cm part of the graticule at the beginning, in the middle and
at the end of the ce.r.t.screen. The sweep rate error (ér) for
each measurement is found from formula (9):

SJ fo -f
= 10—' *100% (9)

where £ -~ sinewave signal frequency set on the generator;
fy - frequency corresponding to the period which is equal
to the rated sweep rate.
The procedure of checking the sweep rates and the frequencies
of respective sinewave checking signals are given in Table 9.
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Table 9

Settings of switches Generator signal
BPEM%/cm (TIME/cm) | PACTSIEKA (EXPANSION) frequencies
120 ns" OTKI. (CFF) 50 MHz
"20 ns" "x10" 250 MHz
"50 ns" OTKI. (OFF) 20 MHz
"50 ng" 10" 200 MHz
"O.l us" OTKI, (CFF) 10 MHz
"0.1 us" "x1o" 100 MHz
"0.2"us" OTKII. (OFF) 5 MHz
"0.2 us" "x1o" 50 MHz
"0.5 us" OTKI. (OFF) 2 MHz
"] us" OTKI. (CFF) 1 MHz
"2 us" OTKI. (OFF) 500 kHz
"5 ug" OTKI. (CFF) 200 kHz
"10 us" OTKI. (OFF) 100 kHz
"20 ng" OTKI. (CFF) 50 kHz
"50 as" OTKI. (OFF) 20 kHz
"0,1 ms" OTKI. (ORF) 10 kHz
"0.,2 ms" OTKI. (CFF) 5 kHz
"0.5 mg" OTKI. (OFF) 2 kHz
"] ms" - OTKJI, (OFF) 1 kHz
"10 ms® "x10" 1 kHz
"2 mg" OTKI. (OFF) 500 Hz
"5 ms" OTKI, (OFF) 200 Hz
"10 ms" OTKI. (CFF) 100 Hz
"20 ms" OTKI. (OFF) 50 Hz
"50 ms" OTKI. (OFF) 20 Hz
"100 ms" OTKI. (OFF) 20 Hz

The checking result is satisfactory if:
a) the sweep calibration error does not exceed:
at operating temperatures:
3% without expansion,
4% with expansion in the range of 50 ns/cm and more,
5% with expansion in the 20 ns/cm range;
in operating conditions:
5% without expansion,
6% with expansion in the range of 50 ns/cm and more,
7% with expansion in the 20 ns/cm range;
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b) the sweep rate error does not exceed:
at operating temperatures:
5% without expansion,
6% with expansion for a sweep rate of 50 ns/cm and
more,
10% for the 20 ns/cm sweep rate;
in operating conditiomns:
7% without expansion,
8% with expansion for a sweep rate of 50 ns/cm
and more,
12% with expansion for the 20 ns/cm sweep rates.

NOTES.:

1.

2.

3.

4.

For checking the 100 ms/cm sweep rate, set the
generator frequency to 20 Hz. Respectively, accom-
modate 16 periods of the sinewave signal on an
8-cm portion of the screen graticule, and 8 periods
of the signal on a 4-cm section.

When checking the 2 ns/cm sweep rate, adjust the gene-
rator frequency to 250 MHz. Accommodate 4 periods of
the 250-MHz sinewave signal on an 8-~cm part of the
graticule, and 2 periods of the signal on a 4~cm
portion.

When checking sweep rates using the I'3~102 generator,
measure the generator frequency by means of a 43-36
frequency meter and read the frequency off the frequency
meter display board.

An inoperative initial portion of the 15 ns sweep

(3 cm at a 5 ns/cm sweep rate, etc.) should be provided
left of the beginning of the screen graticule so that
the start of the operating sweep portion coincides with
the beginning of the graticule.

If the sweep rate error exceeds the permissible value in all
the ranges, make the adjustment by resistor YII-R32 screw—comtrol-
led from the oscilloscope face panel (KOPPEK,~CORRECTION),

The sweep rates from 100 to 1 ms/cm are adjusted by resistor
Y9-R202, those from 0.5 to 10 micros/cm - by resistor Y9-R201,
from 5 to 0.1 micros/cm by resistor Y9-R200, and sweep rates of
50 and 20 ns/cm - by resistors Y9-R200 and Y9-C45,

The sweep rates of 5 and 2 ns/cm are adjusted by resistor
YII-R87 and capacitors YII-C22, YII-C25, YII-C31, YII-C34,
YII-c42.

12.3.3f. Check the gsweep triggering modes as follows.

Turn the amplifier switch PEEMM (MODE) to the position a4,
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the sweep generator switch PEFMM (MODE) to ABT. (FREE-RUNNING)
and the switch PACTTEKA (EXPANSION) - to OTAI. (OFF).

Set the trace to the centre of the screen by the knob "$ "
in the channel A and the knobs "«—«—'". Make sure that the
trace appears at all the settings of the switch BPEMA/cm (TIME/cm).

Set the switch BPEMA/cm (TIME/cm) to "10 us", the sweep
generator switch PEEMM (MODE) to XIVIl. (TRIGGERED), and the switch
3AIYCK (TRIGGERING) to "BHYTP."(INTERNAL), "~ ", 1:l. Make sure
that the trace line disappears. Apply a signal from the built-in
calibrator to the oscilloscope input A in the position "0,1" of
the switch V/cm. Turn the knob YPOBEHB (LEVEL) to obtain a stable
digplay of the signal on the screen.

Then set the sweep generator switch PEEVM (MODE) to the po-
sition PABOBHI (SINGLE) and make sure that the trace line disap-—
pears. Push the button TOTOB (READY). A single sweep must be
started and a calibrator signal display must appear on the

c.r.tescreen.

The checking result is considered satisfactory if the sweep
generator operates normally in the triggered, free running and
single sweep modes.

NOTE. When the knob YPOBEHP (LEVEL) is set to a position
about O, the trace line may sometimes disappear in the
free-running mode, and the sweep may be triggered in
the triggered sweep mode.

12.3.3g. To check the parameters of the amplitude and time
calibrator, proceed as follows.

Apply calibrated voltage from the calibrator jack BHXOJ
(OUTPUT) to the I3-36 frequency meter input and measure the period
of this voltage. The calibrator switch BKI,/OTKI, (ON/OFF) must be
gset to BKI. (ON), and the switch V/cm to the position "O,1".

Turn the switch BKI,/OTKI. (ON/OFF) to OTKI. (OFF). Connect
the calibrator jack BHXOJ (OUTPUT) through a CP=-50-95® tee with
the oscilloscope input and measure the calibration voltage ampli-
tude by a B7-16 voltmeter. Calculate the error &) using formula
(10):

U, -U
8= Lg— - 100% (10)
by

where Ur - rated voltage of the amplitude calibrator equal
to 0.5 V;
U - measured magnitude of the calibration voltage, V.
The waveform of the calibration voltage should be checked by
applying a signal from the calibrator jack BHXOJ (OUTPUT) to the
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oscilloscope input A at the setting "0,1" of the switch V/cm.
Turn the amplifier switch PEEVM (MODE) to the position A, the
switch BPEMf/cm (TIME/cm) to "10 ms", and the switch PACTARKA
(EXPANSION) to OTKI. (OFF). The sweep is synchronized from an
internal signal.

The checking result is considexed satisfactory if the calib—
ration voltage has a "meander" wavefrom and a period of
10 micros+0.2%, and if the amplitude setting error does not
exceed 1.5%.

If the amplitude setting error is above the permissible
value, adjust it by resistor YI2-R1l1l.

12.3.3h. Check the channel switch operation modes as follows.

Turn the oscilloscope control knobs to the following
positions:

PEEVMM (MODE) of the sweep gemerator — ABT. (FREE-RUNNING);
BPEMA/ cm (TIME/cm) - "10 us";
PACTAXKA (EXPANSION) - OTKI. (CFF).

Turn the amplifier switch PEEVMM (MODE) to the position A.
The screen must display one trace which should be shiftable by
the knob " 1 " in the channel A.

Change the switch PEEVM (MODE) to the position B and check
operation of the channel B in a similar manner.

Set the switch PEEMM (MODE) to the position IIOOYEPEIHO
(ALTERNATE). Two traces must appear on the screen which are cont-
rolled by the knobs "I ". Turn the switch BPEMA/cm (TIME/cm) to

"50 ms". The channel switch must change over the channels after
each sweep trace.

Change the switch PEEVM (MODE) to ITPEPHBICTO (INTERMITTENT) .
When varying the sweep rates, make sure that the channels are
switched over out of synchronism with sweep triggering.

The checking result is satisfactory if the channel switch
provides operation of the channel A and the channel b and if in
two—channel operation the channels are switched over after each
sweep trace (IIOOYEPEIHO - ALTERNATE) and the channels are switched
over out of synchronism with sweep triggering (IIPEPHBUCTO -
INTERMITTENT) .

NOTES: 1. In the operation mode IIPEPHBACTO (INTERMITTENT),
the sweep trace may intermittently appear and
disappear on the screen if the channel switch
frequency is equal to the sweep frequency.

2. In the operation mode IIPEPHBUCTO (INTERMITTENT)
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jitter of the display not above il mm vertically
is permitted at the start of the sweep (on a 10-mm
portion).

12.3.3i. To check the pulse generator parameters, do the fol-
lowing.

Turn the switch BKI,/OTKI. (ON/OFF) to BKI. (ON). Apply a
generator pulse from the jack BHXOL_/ (_/ OUTPUT) to the C7-11
oscilloscope input and deliver a generator sync pulse to the oscil-
loscope sync input (jacks T8, I'HO on the side of the instrument).
Determine the rise time and the overshoot of the pulse.

Then, spply a generator pulse from the jack BHXOX va

( _/~ OUTPUT) to the input A of the cscilloscope at the setting
"0,05" of the switch V/cme

The sweep is synchronized internally. Determine the wave-
form of the pulse and measure its amplitude.

The checking result is considered satisfactory if:

the generator output voltage is a sequence of square pulses;

a pulse amplitude is from not less than 0,18 to not over
0.3 V;

pulge rise time does not exceed C.5 ns;

pulse overshoot does not exceed 5%.

If the oscilloscope parameters differ from the specified
values, send the instrument for repair.

13. STORAGE

13.1. The short-term storage period of the oscilloscope is
12 months. During this time the oscilloscope must be stored at
temperatures from 5 to 25°C and relative humidity up to 60%
(at 20°C).

13.2. When intended for long-term storage, the oscilloscope
must be kept in the following conditions:

in heated store rooms at temperatures from 5 to 30°C and
relative air humidity under 85% (at 20°C);

in unheated store rooms at temperature from =40 to +30°C a4
relative air humidity under 95% (at 20°C).

The oscilloscope storage term in heated premises is

5 Years.

The oscilloscope storage term in unheated premises is
3 years.

If intended for long-term storage, the oscilloscope must be
preserved.

13.3. To preserve the oscilloscope, do the following:
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remove dust and dirt from the oscilloscope and auxiliary
equipment. If the oscilloscope has been exposed to moisture, dry
it up in the laboratory during two days.

Put polystyrene covers IICE on the front and rear walls of
the oscilloscope. Wrap the oscilloscope with the covers and the
S&A box separately in one layer of wrapping paper and put them
into separate polythene covers. Place bags with silica gel into
each cover, then wrap the oscilloscope and the S&A box once
again separately in wrapping paper and put them into a cardboard
case. Place the case into a transpor tation box.

To depreserve the oscilloscope, use the following procedure.

Take the oscilloscope and the S&A box out of the cardboard
case:

carefully cut the polyethene covers along the seam;;

remove the wrapping paper and rub the oscilloscope clean with
dry soft cloth;

examine the oscilloscope and the S&A equipment visually;

check the electrical characteristics of the oscilloscope.

14. TRANSPORTATION

14.1. Packing and Marking

14.1.1. Place the oscilloscope, and spares and auxiliarics
into a transportation box intended to protect the instrument from
damage in transit. Use corrugated cardboard and plastic foam for
shock absorptione.

14.1.2. A box intended for transportation is made of birch-
tree plywood lined with asphalt paper on the inside. On the out-
side, the box is tied up along the edges with two cortinuous steel
bands. The inner dimensions of the box are 945x570x400 mm.

14.1.3. The packing procedure is as follows:

wrap the oscilloscope in one layer of paraffined paper and
put polystyrene covers and a dust-proof hood onto the front and
rear walls of the instrument. Wrap the oscilloscope and the S&A
equipment separately in one layer of wrapping paper and place thenm
into a cardboard case. Insert corrugated cardboard and foamed
plastic spacers in the case, glue the case up and tie it over with
twine.

Place the case with the oscilloscope and the S&A box in a
transportation box so that there are equal distances between the
ingtrument, the S&A box and the inner surfaces of the box. Fill the
free space with corrugated cardboard. Nail up the box with the pack-
ing steel band and seal it.
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14.1.4. Mark the transportation box as follows: put warning
symbols in the form of arrows (meaning top, do not overturn), a
glass (fragile) and an umbrella (keep off moisture) as well as the
packing weight in kg on one side wall and on the face wall. The
type of the oscilloscope should be marked on the side wall only.

14.2. Transportation Requirements

14.2.1. The oscilloscope must be transported in the following
conditions: the ambient temperature must be from +60 to =50°C and
relative air humidity under 95% (at 30°C).

14.2.2. The oscilloscope may be transported by all means of
transport when packed in a transportation box and protected from

the direct effect of rain, snow and dust. Do not turn the instru~
ment upside down.

14.2.3. If transported by plane, the oscilloscope must be
Placed in a pressurized compartment. Transportation in pressurized
compartments is permissible if the flight altitude does not exce—~
ed 5000 m (400 mm Hg).
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Pre, I. COmmt BEA ocLiuLIOTpaja
Fig.l. External view of oscilloscope

Prc. 2. lprHamrexHoCTH

ocuwurorpapa CI-75:

1 - mHyp cerenoit;

2 - RaleNb CoeXmHETENHLHHIL
BHCOKOYACTOTHHI; 3 -
TI€ peXOn KOaKCHANBHuE 32-25;
4 - mepexon cormacyommkt 75-»50 (r:; S~me-
pexox koaxcmanpRuit 92-I14/4; 6 - Tpoftim:
CP-50-950; 7 ~ kaless COeIMAMTENBHHI
BHCOKOYACTOTHHIt; 8 — Kadeis

Fig.2. Auxiliary equipment of Cl-75

oscilloscope:
1 - supply lead; 2 - connecting r.f.cable; 3 = 32-25 coaxial cable;
4 - 75950 Ohm matching cable; 5 - 32-114/4 coaxial cable;

6 = CP-50-950 tee; 7 - connecting r.f.cable; 8 — cable
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Prc. 3. llprHamrerHOCTH
ociwmorpaga CI-75:

"?ﬂ 9 - mexwress I1:50;

,:1, I0 - menwmrexs I:I0;

.12 I1I - mepexox;

13 12 - HacarRa 3a3eMIeAnsd;
- I3, I4 - mTHpH 3a3eMieHnd;
I5 - pacamka eMKocTHasA

~15 pasmesuTesbHAL

Fig.3. Auxiliary
equipment of C1-75
oscilloscope:

9 = 1:50 divider;
10 - 1:10 divider;
11 - cable;

12 - earth cap;
13,14 - earth pins;
15 - capacitance
coupling head

|
T s 7
— T — = Prc. 4. CTPyKTYpHAA
12 __1 cXeMa mpmoopa:
[ ’ I - Bxom; Ml - BHXOZ
s vl nH ] s H
L____ X T> ;§ s
S wl: asus S Fige.4. Block diagram
76 @?}?‘.‘é. J NN of oscilloscope:
* f’*“‘L______ ’f 4 I - input:
17 78 79 II - output; JIT - c.r.t
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$°[:|R2 s
0
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/Q”S;"g\ 17
“TIO0YEPELHD"

» NIPEPLIBHCTO”

Prc. 5. CTpYKTypHas cXema YCIUINTEJS:

I - Bxom A; 2 - BXon B; 3- Buxomuoit menmrexs 50 Om; 4 - Gasomnsepc-
HHIt Kackam; 5 — SMATTEepHH! HOBTODUTENEH MMIYJIHCOB CHHXDOHM3AIMM Ka-
Hasa A; 6 - ycwinTes s MMIOYJIBCOB CHHXpOHM3aIymM kaHanoB A m B; 7 -
JIMHUA 33JlepRKM; 8 - KOoMMyTaTop; O - MCTOWHMK TOKa B KaHane B; I0 -
TeHepaTOp KOMMyTAIMOHHHX curHaNoB; II - mysmerumeudpaTop £ = 500 xI'm;
I2 - mepexnmuaress pemimma; I3 - Buxomuofl ycewrimredb; I4 - mCTOYHMK
TOKa B KaHase A; IS5 - ycmwivTesb KOMMYTALMOHHALX CUTHAMIOB; 16 - ycwin-
TeJb VMIYJILCOB ympamneRma; I7 - or pasBepTkm; 18 - ycuiuTeNbp BHYTDEH—
Heft cmAxpormzawm; I9 - Ha yCWIATENE: CHHXDOHH3AIAN

Fig.5. Block diagram of amplifier:
1 - input 4; 2 = input B; 3 = 50-Ohm input divider;
4 - phase inverter stage; 5 — emitter follower for channel
A sync pulses; 6 = gync pulse amplifier of channels A and
B; 7 - delay line; 8 = channel switch; 9 - current source
in channel b; 10 - switching signal generator; 11 - multi-
vibrator £=500 kHz; 12 - mode selector switch; 13 - output
amplifier; 14 - current source in channel A;
15 ~ switching signal amplifier; 16 - control pulse ampli-
fier; 17 -~ from sweep generator; 18 - internal sync ampli-
fier; 19 - to sync amplifier
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R2 Prc. 6. CxXema BXOINHOTO IEMMTEJIA:

o — } —O I - 3x6xm; U - BHXOER
I I
50 82 R1 R3 5082

Fig.6. Input divider diagram:
I - input; II - output

o—a —o0
7~ BRE BITET 1
T =7 ( 16, BPEMA/Cn”
| T L 4 "CE,Tb’/’.1aIII Y 4

. . S

|

2>— |
+JPOBEHE |
2 |

|

=, PA30BbIA" |
-, roT08"

Puc.7,.CTpyKTypHAsa cXema pa3BepPTIH:
I - yCcmINTeJh CHHXDOHH3AIMM; 2 — BXOL; 3 - NepewmdaTeNnb BXoma; 4 -
KOMIapaTop; 5 - cXema BHOODA NOJAPHOCTH; 6 - muddepeHImaNbHHIl yCWwIn-
Texp; 7 - cXema 3amycka; 8 - IeHepaTOp MMIYJIBCOB 3amyCKa Ha IBYX
TYHHEJBHHX Imomax; 9 - cxema "WI"; I0 - ycrmrens aBrozamycka; II -
MOHOCTaCWIBHHI MyJIbTHBROpaTOp; I2 - cXema GIOKMPOBKM CBOGOIHOTO XO—
Ia; I3 - cXema BOCCTAHORTEHES TOTOBHOCTH T€HepaTopa pasBepTEm; I4 -
HHIYKATODP BOCCTAHOBIEHWA; I5 - reHepaTop NMWIOOGPASHOTO HAIDSTXEHNA;
-I6 - BHXON mMmysabca moucmera; I7 - cxema QODMEDOBAHHA MMIYJILCA HON—
ceera; I8 - reHeparop mWIOOSpa3HOTO HampsmeHmsa; I9 - cXema BHCOKO-
4YacToTHQll cuuXpoHm3ammw; 20 - Tpurrep Bvmrra; 21 - cXema NONTOTOBKH
K Da30BOMy 3amyCcKy; 22 — HCTOYRMK TOKa IJIA (OPMUDOBAHAS NIIOOGPA3HO-
TO HampAmeHWA; 23 - CXeMA CYATHBAHMA IMIOOCPA3HOTO HampsXeHmd; 24 -
cXema OJIOKMDOBKM 3allycKa; <5 - CXeMa CUNTHBAAWA CHTHAJIOB GJOKMDOBKA

Fig.7. Block diagram of swgep generator:
1 - sync amplifier; 2 - input; 3 - input switch;
4 = comparator; 5 - polarity selection circuit; 6 - differen-
tial amplifier; 7 -~ trigger circuit; 8 = trigger pulse
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{

generator built around two tunnel diodes; 9 - OR gate;

10 - self-trigger pulse amplifier; 11 - monovibrator;

12 - free trace blocking circuit; 13 - sweep generator
recovery circuit; 14 - recovery indicator; 15 = sawtooth
generator; 16 = illumingtion pulse output; 17 - illumina-
tion pulse shaping circuit; 18 - sawtooth generator;

19 - high-frequency synchronization circuit; 20 - Schmitt
trigger; 21 - single triggering preparation circuit;

22 - current source for producing sawtooth voltage;

23 - sawtooth voltage reading circuit; 24 - triggering
blocking circuit; 25 = blocking signal reading circuit

Pruc. 8. CradmwreHHE 1 HecTaCWIRHHI
| | __1\\\___ 3aIyCK TeHepaTopa NWIOOGPas3HOTO
_—1

I HaNpaXeHA
=" | P

| | I - rouxwm samycxa;a - CTAGUABHHIA,
6 - HeCTaGUIBLHHHA

| | Fig.8. Stable and unstable triggering
| : | of sawtooth generator:
|
i)

I - triggering points;a - stable;
6 - unstable

PACTAMKA” KOPP” . [IOHCK N19YA”
wX10 ” T

;
S R

{T7*5

[

Prmc. 9. CrpyxrypHas cxema ycwimress X:

P - memwreny I:I0; 2 - mmbbepeHIMANHHHII YCWINTENb; 3 - (ABOMHBEDCHHI
KackKan; 4 - yCWIMTeJb—OTPaHHMuMATEeNb; 5 — SMUTTEpHHIT NOBTODMTENDL; 6 —

NIPeNOKOHEUHHE YCWIATENE; 7 — OKOHEUHHU VCIIATeND

Fige9. Block diagram of X amplifier:

1 - 1:10 divider; 2 - differential amplifier; 3 - phase
inverter stage; 4 - limiting amplifier; 5 = emitter

follower; 6 - penultimate amplifier; 7 - output amplifier
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JBbixaq” 5
CHHXP." J- 0604/
1 2 FH 4

Pnc. I0. CTpyKTypHas cxema TeHepaTopa HMIYJIBCOB:

I - samaomri reHepaTop; 2 - YCWIATENh HMIYIBCOB CUHXDOHM3AIMM; 3 -
cxema (QOPMMPOBAHIA MMIYJIbCA 3aIycKa; 4 — cXeMa (OPMHPOBAHUA MMIYJIHCA
copoca; 5 - reHepaTop HA TYHHEJBHOM IHOXe

Fig.10. Block diagram of pulse generator:
1 - master oscillator; 2 - sync pulse amplifier;
3 - trigger pulse shaper; 4 - reset pulse shaper;
5 = tunnel-diode generator

5 .
"
Upx } l 7
T 2] 4 L
It :
Il I Ll 5
L=—"1

Puc. II. CTDYKTypHas cXeMa BHCOKOBOJIBTHOTO GJIOKA IMTARMA:

I - cradwmmsarop Hampsmennsd; 2 - peryampylumil smemeHT P9; 3 - yomwra-
TeNb HaNPSREHNA OOpaTHO! cBA3M; 4 - mpeodpa3oBaTeNh HAUPAXeAET; 5 -
BHCOKOBOJBTHHI! IEJINTENb; 6 — BHIIPAMITENH HaOpsReHHA ery; 7 - PHIpA-
MATENb HANDIREHAT UM ; 8 - BumpmMuTeNb HampameAma Up

Fig.1ll. Block diagram of high-voltage power unit:
1 - voltage stabilizer; 2 = PJ regulating element;
3 - feedback voltage amplifier; 4 — voltage converter;
5 = high-voltage divider; 6 = Uny voltage rectifier;
7 = Uy voltage rectifier; 8 - U, voltage rectifier;UBx--Uinput
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Prc. I2. BERN ocmiutorpada cBepxy:
I - curosoli TparcdopnarTop;
2 - pasweMm Ha I ycwmrens X;
3 - [N Harpysku AT;
g 4 - nmHmg 3amepmun; 5 - mMydra;
6 ~ gopmupoBaTesn; 7 - 31T
8 - mepedocHas pyuka; 9 - BryiRa

Fig.12. Top view of oscilloscope:
1 - power transformer;

2 - connector on X amplifier
printed-circuit board;

3 = cereteload printed-circiit
board; 4 - delay line;

5 = clutch; © - shaperx;

7 = cathode-ray tube; 8 -~ carrying handle; 9 - sleeve

16
15 —

-

1/

4

13
12
i

1

|17

18

1\19

Puc. IZ. Bum ocuwwrorpada CHE3Y:

I0 - MM ycmnuTens HMIYJIbLCOB IIONCBETA;
II - BuBOn MonyJsTOpa; L2 - BLHBOI
raroma; Is - aHorsuit Busom 2JT;

I4 - BUCOKOBOABTHHII GJNOK NUTaHUA,

I5 - skpan; I6 - IDD1 xommyraropa;

I7 - III1 reHepaTOpa Da3BEPTKI;

I8 - pasheM IUIATH TeHepaTopa pasBeDnTHH;
I9 - mwrata MocToB

Fig.l3. Bottom view of oscilloscope:
10 - printed—-circuit board of illumination pulse
amplifier; 11 - mocdulator lcad; 12 - cathode lead;
13 = cer.t. anode lead; 14 - high=-voltage power unit;
15 = screen; 16 = channel switch printed circuit board;

17 - sweep generator printed-circuilt board; 18 - sweep
generator board commnector; 19 - oridges board
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uv Prc. IS. 3aBHCHMOCTE: BeJMUYAHH
IMIOIYJIBECHOTO BXOTHOTO HANDSREHUA
oT ILIATEJNHLHOCTH MMIOyJhca T
10u b5 V/em ILIS OMHOKPATHHX CUTHAJIOB :
50 A - 30Ha meperpyskm

02 Viem

30 21/ /

I5 01 V/em / Fig.15. Input pulse voltage U
0,05 Vfem versus pulse length T for single

signals:
3 0,02 V/em 2 // A - overload zone
0,01 Viem \
0 e T 7, ms
a1 110 100 1000
uy Puc. I6. 3aBACMMOCTD BeJWUMHH
15V MMITYJTBCHOTO BXOIHOTO HANpSREHNA

U OT IJMTEJHHOCTH MMIYJIHCa
T IiA CHATHaJIOB, CO cpenueit
momHocTe 0,25 Br ¥ YACTOTOR

50

0 CJIeNoBaHMA GoJlee ONHOTO B MUHYTY:
o1 Vfem A - 30
5 — 30Ha IMeperpys3Kn
005 Vfem % .
§ / Fig.16. Input pulse voltage U
J 0,0z V/!J'//I 00/, versus pulse length T for signals
0,01 v/cm \ with 0.25 W when power and
0 a7 l Tﬂ m'a }Uﬂﬂ Tms repetition frequency of more
’ than one pulse per minute:
A - overload zone
+U,V
25—
X
12=100ms S
0 T
73 T4 ||\ TS
S
20 I7 5”77;77 50ms S5pS
Pnc,I7 dopma CIORHOT'O HMIYJHCHOT'O CHrHasa

-uv Fig.17. Complex pulse waveform
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Pac. I8. Qopma mcomenyemMoro cuTHANA

T; Fig.18. Test signal waveform
— Iy
T7=1min
7
Puc. I9. )]
T7-025 Jopra mccrenmyemoro crrHana

Fig.19. Test signal waveform

T7=2/ms T

09k,
—

Tihy

|

Frre. 20, Zopma mmyancon fa THesme /-

Fig.20. Pulse waveform at jack _/~
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Puc. 2I. lamepeHme BpeMeHN HapacTaHus, BHOpoca, HEpPaBHOMEPHOCTH
(mo 20 Hec) u BpeMeHV YCTAHOBJEHHA NepeXONHON XapaKTepHCTIKY;

hy - aMWIMTyLa HEpPaBHOMEDHOCTY M YCTAHOBJNEHNS 3HQUEHHWA; h_ - amwmm-
TyIa BHOpOca; h, - aMmwInTyZa YCTaHOBUBIEI'OCS 3HAUEHNA; w ~ Bpe-
M HApaCTAHMSI IepeXONHOil XapaKkTepHCTHKA; T - BpeMA JCTaHORIEHMA

CT.
- MHTEpBaJ BPEMEHH, "B TEUEHME KOTOPOTO nepe%onaaﬁ XapaKTepUCTHKA Ha—
pacTaeT OT ypoBHs U,I 1O yCTaHOBMBIIETOCA 3HAUYeHMA. YCTAaHOBUBIEECT
3HAQUEHNe — TOYKA HA MEpeXONHOIl XapaxTepUCTHKE, HaumHas C KOTOpPOH

OTHJIOHEHHS BEPIIMHH IIe PeXOIHO XapaKTEePUCTUKY He IIPEBHMAKT IOIMyCKAa Ha
HepaBHOMEDHOCTH

Fige2l. Measurement of rise time, overshoot, top tilt (up to 20 ns)
and settling time of oscilloscope pulse:
hy - pulse top tilt amplitude; hB - overshoot amplitude;
h, - steady-state pulse amplitude; T , = pulse rise time;
- settling time, i.e. time interval during which pulse
ampiitude increases from 0.1 level to steady-state value.
Steady-state value is a point on transient response curve
starting from which deviations of pulse top do not exceed
permissible tilt value

T

Puc. 22. CXema coemuHeHUs TpMOODPOB
! 2 3 TULT TIPODEPKH NOTPEMIOCTSI KOB{ON—
[IMeHTOB OTKIOHEHMA M TOT'DeMHOCTH
5 KaJNGPOBKY OTHJIOHEHNA:

{ - peHeparop I5-53; £ - arreHparop (c KOMILIEKTA T5-53);
3 - rpoilHmk (P-50-950; 4 - ociyrurorpad CI-75; 5 — BOJIBTMETD B? -/6

Fig.22. Diagram of comnecting instruments for checking deflection
factor error andé deflection calibration error:
1 =I'5-53 generator; 2 — attenuator (from I'S5-53 generator
set); 3 - CP-50-95% tee; 4 - Cl-75 oscillo: sope;
5 = voltmeter
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Puc, 23. CxeMa MADKUDOBKH:

I - wioMéa ¢ EBYX CTOPOH; 2 — IpeIyumpenwTeJBHHE 3HAKWM; 3 — ajpec Io-
Jyyarend; 4 -~ macca, rafapATAHE pasMepH, aIpec OTIpPaBHTEJA

Fig.23. Marking diagram:

1 - seals from two sides; 2 ~ warning symbols;

3 - shipper's address; 4 - mass, overall dimensions,
consignee's address
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IIPYUT CEEHVA
APPENDICES

[IPWICKEHNE I
APPENDIX I

JlaHAHE HaMOTKH TPaHCHOPMATODOB I KATYNEK HHAYKTEBHOCTH
Winding Data of Transformers and Inductance Coils

Tadmmma I
Table 1
JlaHHHe HAMOTKH KATYMeK KHIYKTHBHOCTH
Winding Data of Inductance Coils
OdozHavenne Mapra |Iuamerp |9mcuo| HamyrTHB-
KaTymKn poBOZA |IPOBOIA., | BUT— HOCTH Ilpmvevanme
MM KOB
Designation of jWire Wire Num~ | Inductance| Remarks
inductance grade dia. ,um jber
coil of
turns
ys—u-ys-r.e} I13B-2 0,33 2 |25 4T+ Ha pesmerope
¥Y9-LI-Y9-L3 +30% OMIT-0,25-
560 Om+I0Z
At resistor
OMJIT=0,25~
560 OM #10%
¥5-1,9, ¥5-1.I0 MM 0,8 - - Bumnosimena
B BANe me-
PeMHYRE
Made as a
I Jjumper
y?7-LI, Y7-12 [19B-2 0,33 2 30 €I + -
+30%
LI [19B-2 0,I 2000 -
L2, L3 I9B-3 0,I 400 - -
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Tadmma 2

Table 2
llaHHHe HamOTKE KATYmEM TpaHcHopmaTopa YI7-Tp.I
Winding Data of Coil of Transformer YI7-Tp.l
HamveHOBAHME Homepa oGMOTOR
Characteristics Nos of windings

I it m
Homepa BHBOIOB I,?2 3, 4 6, 5, 7
Nos of leads
Mapxa mpoBoza I5B-2 I19B-2 [19B-2
Wire grade
IlmameTp npoBofia, MM 0,35 0,12 0,I2
Wire dige., mm
UHCIO BHTROB I2 800 1200
Number of turns
OTBOL OT BHTKOB - - 770
Wire taps
Compormpinenue, OM I 90+10% ISO*__—_IO% (orBoxm
Resistance, Ohm 100-;10%)

150+10% (tap
100+10%)

Tun HamMOTKM pAmoBasg B HaBaJ B HaBaJ
Winding type row mush mush
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Tadmma 4
Table 4

JlaHAHE HAMOTKE KaTymwu TpaHcfopmartopa YI7-Y2-Tpl
Winding Data of Coil of Transformer YI7-y2-Tpl

Tadmeuny HanpsxeHui#t ayeMeHTOB CXEM

Homepa oOMOTOK
HamveHOBaRHE Nos of windings
Characteristics
I i i Iy
Mapra nposoza [19B-2 [13B-2 I9B-2 [19B-2
Wire grade
JImameTp mpoBoma, MM 0,I5 0,15 0,15 0,I5
Wire dia., mm
Uneso BETKOB I20 20 I5 I5
Number of turns
Tun HaMOTHY PsamoBas PgnoBas Panosas Pamonas
Winding type Row Row Row Row
Homepa BHBOIOB 2, 6,4 13,5, 1I 7, 9 8, 10
Lead Nos
OTBONL OT BHTKOB 60 10 - -
Turn taps
IPUIOKEHUE 2

BenmunAH HanpAXeHml, K3MEDEHHHX HA BHBOIAX TPAH3HCTODOB M MHK-
pocxem npudopa CI-75, npmBelesd B Tadn.I-11. VaMepeH:s IpOM3BOLHETE
OTHOCHTENBHO Kopmyca mpméopom BK7-3.

IeficTBRTENIBHHE 3HAUEHHMSA HANpAREHW# MOTYT OTJMIATHCHA OT BeJIHYHH,
yKa3aHAHX B TadnEnmax, Ha 20%.
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OprafH yOpamleHns IPY ASMEPEHHAX YCTAHOBATE B CIELYNIEE IOJOXKE—
HUA:
BKI,/OTKIL, B rarmSparope - BHI.;

PEEMM B ycmnmTee - A;
V/cm - "I";

? - B TIOJOXEEHHEE, ROTJA JYI# yCTAHOBIEHH
v B cpendeit gwacTm sxpada OIT;
BPEMAl/cm - " Ips";
PACTARKA ~ OTHI.;
PEXVM - HI.;

SAIIYCK - BHEIH,, "~ ";

«o -~ B NOJIOXEHHME, KOTNA JYY yCTAHOBJIEH B

cpenfeft vacry sxpaHa 9SJT;
BKI./OTKI. B remeparope - BKI.

APPENDIX 2

Table of Circuit Element Voltages

The voltages measured at the leads of the transistors and
microcircuits used in the Cl-75 oscilloscope are' listed in
Tables 1-11l. The voltages must be measured with respect to case
"earth" by a BK7-3 meter.

The actual voltages may differ from the tabulated values
by 20%.

When measuring the voltages, set the controls to the follow—
ing positions:

BKI./OTKI, (ON/OFF) in the - to BKI, (ON);

calibrator

PEEVM (MODE) in the ampli- =- to "A";

fier

V/cm ‘= to "M,

"$ " - to a position when the beam is
se§ to the centre of the
CeT.tescreen;

BPEMA/cm (TIME/ cm) - to " 1 us";

PACTSEKA (EXPANSION) - to OTKI. (OFF);

PEXVM (MODE) - to KIVIll, (TRIGGERED);

SAIYCK (TRIGGERING) -~ to BHEIH. (EXTERNAL), "~~";

(PSP - to a position when the beam is
set to the centre of the ce.r.t.
screen;

BKI. /OTRI, (ON/OFF) in - to BHI. (ON)

the generafor
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Tadmuma I
Table 1

BesrramHH HaupaxeHmii Ha BHBOTAX TPaH3HCTOPOB

WIaTH KoMMyTaTopa Y4
Voltages at Transistor Leads of Switch Board ¥4

BusorH Hanpsizenze, B
Leads Voltage, V

Homepa TpaH3HCTOPOB
Transistor Nos

TI T2 T4 5 T6 ™7 T8
K} 0 0 ‘7,0 0,8 7,0 -0,8 -0,8
b 0,7 0,7 6,2 0 6,2 0 0
K 4,0 7,5 0,7 5,1 0 I, I,2
llponosxerme Tadud, 1
Table 1 (continued)
BuBOIH Hanpsxerme, B
Leads Voltage, V
Homepa TpaH3WCTOPOB
Pransistor Nos
9 TIO0 TII TI2 TI3 TI4 T18
3 I,I I,I I,I I,I -0,8 -0,8 8,8
B 1,9 1,9 1,9 1,9 0 0 8,8
K 6,2 6,2 6,2 6,2 I,2 I,2 2,6
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OxoHuanme Tadm. I

Table 1 ( End )

Hanpsxerme, B
Busomn Voltage, V
‘Leads
Homepa TpaHsmcTOpOB
Transistor Nos
TI9 T20 T2I MCL-I MCI-2 | T22 T3
3 8,8 -1,4 -I,4 |-0,7 |-0,7 -2,"7 0
B 79 |-I,5 |-0,7 |-0,2 |0 -2 0,6
K 2,6 8,8 7,9 5,6 0,5 5,6 5,6
Tadmma 2
Table 2
BesmayHH HanpsareHWit Ha KOHTAKTAX MEKDOCXEM
Y4-MC2 m Y4-MC3 Ha mrare xomMyraropa ¥4
Voltages at Contacts of Microcircuits Y4-MC2
and Y4-MC3 on Switch Board Y4
Homepa KOHTaxkToB{ . Hanpaxesue, B
MIKPOCXEMH Voltage, V
Nos of micro-

circuit contacts

Pexmm padorH
Operation mode

A B TOOYEPEIHO | IIPEPHBHACTO
(ALTERNATE) (INTERMITTENT)

J4-MC3:

4 0 0 0 5,6

I4 0 0 g 0
Y4-MC2:

2 15 0 1,5 1,5

4, 14 0 | I,5 41,5 1,5

5 8,9. | 8,9 3,9 3,9




Homepa ROHTaKTOB

Nos of micro-
circuit contacts

Hanmpsizenme, B
Voltage, V

Table 2, end

Pexzm paGoTH
Operation mode

A B [IOOYEPEIHO | ITPEPHBUCTO
(ALTERNATE) |(INTERMITTENT )
[ -3 '-3 "3,0 "3,0
9 0 0 0 0
Iz, IG —I'5 -097 - -
7 "0’7 -1’5 - -
H Tadmmma 3
Table 3
BesrrauHa HanpsxeHmil Ha BHBOXAX TPaH3WCTODOB IUIATH
JCWIATEJ;i BEPTHKATILHOTO OTKJIOHEHHA Y5
Voltages at Transistor Leads of Vertical Amplifier
Board ¥5
BusozH Hanpsarernme, B
Leads Voltage, V
Homepa TpaH3mcTOpOB
Transistor Nos
!
TI T2 T3 T4 T5 ™6 1 I7
!
3 5,4 5,4 7,8 7,8 3,6 | 3,6 |76
B 6,2 6,2 8,6 8,6 4,4 44 | 8,4
K 7,8 7,8 13,5 | I3,5 7,6 | 7,6 | 13,7
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Mpomonxenme Tadr. 3

Table 3 (cont.)

— Hanpsgenne, B

Vi e, V
Leads oltage,

Homepa TpaH3HUCTOPOB
Transistor Nos

T8 T9 TIO TII TIRZ | TI4 TI5
9 7,6 I3 I3 17,5 17,5 |16,8 16,8
b 8,4 13,7 13,7 18,3 18,3 (17,5 17,5
K 13,7 17,5 17,5 24 A 24 4
OxoHuanue Tadua, 3
Table 3 ( end.)
Hanpsagenme,, B
Bumoms Voltage, V
Leads
Homepa TpaH3HCTOPOB
Transistor Nos
‘TI6 TI7 TI8 TIO TR0 T21
3 4 24 6,1 6,1 I4 4
?. 24,7 24,7 6,9 6,9 I4,7 14,7
K 3I 3I 4 | 14 | 26,5 26,5
= 1
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Tacmma 4
Table 4

BeJAquHH HeOpEEHH Ha BHBOXAX TPaH3HMCTODOB B CXeMe

yCRINTeJST MMITYJIBCOB NOICBETA Y6
Voltages at Transistor Leads of Illumination Pulse

Amplifier Y6
Hanpsmenne, B
Veltage, V
BuBomu
Leads
Homepa TpaH3mCTOPOB
Transistor Nos
Y6-TI | ¥6-T2 Y6-13] TI T2 T3
9 -1,7 2 0,6 106 57 0
B 0,9 I,3 I3 105 56 0,6
K I3 =7 8,5 57 1,2 I,2

[pmvevyanue . [Ipn m3MepeHmM HanpsakeHmil Ha BHBOXAX TPaH3WCTOPOB B
CcXeMe YCWINTeJIS HMITYJIHCOB nomcBeTa pyura APKOCTH

IOMXHA HAXONATHCA B KpafiHeM IIPOTUB YacOBOf CTPeJKU
HOJOXeHAR .,

Note. When measuring voltages at the leads of transistors in
the illumination pulse amplifier, the knob fPKOCTH
(BRIGHTNESS) must be turned fully counter—clockwise.
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Tadmmma 5
Table 5

BeywumHH HanpsxeAmit Ha BHBOLAX TPAH3HCTOPOB
IUIaTH IeHeparopa pas3BepTKE Y9
Voltages at Transistor Leads of Sweep Generator

Board Y9
BHBOIH Hanpszenne, B
Leads Voltage, V
Homepa TpaH3mCTOPOB
Transistor Nos
TI T2 T3 T4 5 T6 7 T8 T9 TII
9 -0,7 |-0,7 |3,6 (3,6 |4,3 |4,3 6,8 6,8 (3,4 19,2
B 0 0 4,4 (4,4 |5 5 7,5 7,5 |4 9,9
K 4,4 |4,4 |5,8 |4,2 |7,5 |7,5 9,9 9,9 8,7 14,3
lpoxoskeHme Tadx. 5
Table 5 (continued)
BuBomH Hanpsxenme, B
Leads Voltage, V
Homepa TpaH3mCTOPOB
Transistor Nos
TI2 | TI3 | Ti6 TI7 | TI8 | TI9 | TRI T22 T3 | T4
9 9,2 19,2115 I5 -8,9| 13,5| -8,9 | -9,7 | 13,4 |-9,7
B 9,7 19,5|14,3| I4,9 -8,2| 13,3} 6,9 | -I0 I2,7 | -9
K 14,9 | 14,9/ 11,9 | 10,4 -0,3| -0,4| 0,6 |-0,5 | -I,5|-IL,5
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NpomonxeHne Tada. 5
Table 5 (continued)

/. ,
BuBomu Hanpsaxeame, B
Leads Voltage, V

Homepa TpaH3mCTOPOB
Transistor Nos

T25 | T26 |TR7 | TR8{T29 | T3I| T32 | T33 | T34 135

) 0 0 8,8 |0,6 |0,6 |8,8 14,7 |-3,3 | 0,6 10,8
B -0,5{-0,6 |9,7 [0 0 8 3,7 [0,5 | O 0
K 0 0 2,1 [14,7]0,6 |5,4 |35 -8,I | 1,2 |0,I
lponomzenme radux. 5
Table 5 (continued)
Hanpseenue, B
BHBOILH Voltage, v

Leads

Homepa TpaH3MCTODOB
Transistor Nos

T36 |T37 (T38 | T4l |MCI-I|MCI-2{MCI-3| MCI-4|MC2-I| MC2-2

3 15,6{1,3 |3,I |105,I| 4,7 | 4,7 |I4,3 14,3 | 9,3 2,2
b 15,4)0,6 |I,7 |I05 4,4 | 2,1 112,915 10 9,8
K I,7 |-I2,6 I5 |90,5 | 7 9,7 29,7 | I5,9 | 1I0,7| IS




llpomonkesme Tadut. 5
Table 5 (continued)

HampsxeHnme, B
Busoz Voltage, V
Leads
Homepa TpaH3mCTOpPOB
Transistor Nos
MC2-3 |MC2-4 |MC3-I |MC3-2 | MC3-3 [MC3~4 |MC4 -1 |MC4-2 |MC4 -3 | MC4~
' 4
9 I1,2 |I1,2 |0 3,7 |0,6 |0 o, (-0,6 0,7 |-5,5
B 10,7 11,9 {-0,4 (14,3 (1,2 |0,6 0,8 (0,7 |I,3 |—4,9
K 12,9 (IS 13,3 |I4,7 |35 35 I5 I,7 |I5 0
OxoHwaHme Tadx. 5
Table 5 ( end )
Hanpsenme, B
Busomy Voltage, V
Leads
Homepa TpaH3mcTOpOB
Transistor Nos
MC5-1 MC5-2 MC5-3 MC5-4
9 89,9 89,9 60 34,2
B 0,5 90,3 60,8 35
K 20,5 10,5 89,9 60

Dpmmeuanus: I. Ilepen M3MepenusME Hamnpawedzm#f Ha BHBOTAX TpaH3HMC—

2.

TOPOB ycraHoBmTe pyukoit YPOBEHD HampsmeHme, paB-
Hoe O Ha cpemHeM KOHTaKTe pesmcTopa R38
(YPOBEHB) .

lipe n3MepeHMW HampsXeHWH Ha BHBOLAX TDPAH3HCTODOB
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Y9-T19, ¥9-MC3-1 m ¥Y9-MC3-2 mepermoqarens SAIYCK
nocrassTe B novoxexus KIVI., PABOBHI.
Notes. 1. When measuring voltages at the transistor leads,

use the knob YPOBEHB (LEVEL) to set zero voltage

at the middle contact of resistor R38

(YPOBEHD - LEVEL).

2. When measuring voltage at the leads of transistors

Y9-T19, Y9-MC3-1 and Y9-MC3-2, turn the switch

BATYCK (TRIGGERING) to the positions KIVUI.

(TRIGGERED) and PA3OBHIl (SINGLE).

Tatnmia 6
Table 6

BesIruMHH HANpAXeHHE Ha BHBONAX TpaH3HCTOPOB
wiaTH yomnmreas "X" YII
Voltages at Transistor Leads of Horizontal
Amplifier Board YII

Hanpsxenne, B
! Voltage, V
Busogu
Leads !
' Homepa TpaH3MCTOPOB
! Transistor Nos
!
! T T T T X T T
yMCI-I |MCI-2 !Mcz-,mcz-z MC2-3 |MC24 7 , T3
! ! R ! ! !
9 -0,7 |-0,7 |-0,79-0,75| 3,3 3,3 | 7,0 7,0
B 0 0 -0,I|-0,I | 4 4 6,3 6,3
K 6,3 6,3 8 8 I5 15 0 0
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lIlpononxeHwe Tadn. 6
Table 6 (continued)

+6

206

T
BuBOTH 1 Hampsgenne, B
Leads ! Voltage, V
!
! Homepa TpaH3HCTODOB
! Transistor Nos
'
‘o5 ''pe ' 17 'me '‘re ‘o ! orir !oTre
! ! ) ! ! ! ! !
3 0,7 | 0,7 |-9,3 |-9,3 |-6,4 | 6,4 | 7,1 7,1
B 0 0 -I0,I |{-10,I |-5,6 -5,6 -6,4 -6,4
K 5 | 5 |-5,6 |56 |0 0 0,51 -0,5
OxoHuaHme Tadx. 6
Table 6 ( end )
T
BHBOZH | HampsxeHme, B
Leads | Voltage, V
!
! Homepa TpaH3mCTODOB
! Transistor Nos
!
!
| TI6 r'm | TeI 122 T :‘1‘24 | 125 ;T26
9 0,65 | 0,65 [0 I30 I30 0 105 I05
B -0,I1 | -0,I |0,65 | I30 130 0,65 I05 I05
K +6 67 105 I05 67 67 67



TaGmma 7
Table 7
BeswquHH HanpsaxeHmil Ha BHBOJAX TpPaH3HCTODPOB
WIaTH cradmimsaropa YI4
Voltages at Transistor Leads of Stabilizer

Board YI4
;r HanpszeHme, B
BUBOZH | Voltage, V
Leads 1
T
; Homepa TpaH3ACTOPOB
; Transistor Nos
1
1 ! 1 1 1 ! 1 1 !
T8 T4 15 T T7 T8 :T9
] ! ! I | ! ] ! !
9 -21,8 |0 —45 0 -I7,5 {0 -9,2 |+0,74 |0
B -22,6 |-0,67 |-4,3| -0,67|-16,85|-0,65 |-8,45 |+I,47 |+0,65
K -44,7 |-21,8 10 —45 |0 8,45 |0 +8,7 |+29,2
Tadmma 3
Table 8
BeswrauHH HanpsEeHm! Ha BHBOJAX TPaH3HCTODOB
GJIOKa IMTaHUA
Voltages at Transistor Leads in Power Supply Unit
r
: Hanpsrenme, B
Busomu, ’
Leads ; Voltage, V
!
. Homepa TpaAsHCcTOpOB
; Transistor Nos
!
5 ™ : ™ 'T9 !'TIO : TI2 : 713 TI4
9 -45,5 -18,I | -9,9 0 30,15 |-32 -30,5
B —45 -17,4 | -9,I15 | 0,74 [29,2 -30,5 -29
K 0 0 0 8,7 0 -(I8...19)}-(18...19)




Tadmma 9
Table 9
BesirquHH HanpAxeHmit Ha BHBOJIAX CTAGIIATPOHOB

IWIATH cradmwmm3aropos Y14
Voltages at Zemer Diode Leads in Stabilizer

Board YI4
r
: Hampsxenne, B
Bupozm ! Voltage, V
Leads '
! Homepa cTaCmIATPOHOB
' Zener diode Nos
! 15 T 16 T I9 'r III
1 1 ! !
+ (wme)(plus) 0 0 -9,I -5,8
-~ (MgHycXminus) 0,58 9,1 0 0
Tadmma I0
Table 10
BestmausH HanpsEEHEA Ha MEKpOCXeMax
IWIaTH CTaCWwm3aTopoB Y14
Voltages at Microcircuits of Stabilizer
Board YI4
T
Bubomy | HampskeHue, B
Voltage, V
Leads !
!
'! Homepa Mmrpocxem
; Microcircuit Nos
!
.M : MC2 ; MC3 : MC4 : MC5
I -5,8 -5,8 -5,8 -5,8 -5,8
5 -0,695 -0,67 -0,675 1,78 0,63
Vi 5,8 5,8 5,8 5,8 5,8
9 0,01 -0,008 -0,012 -0,012 -0,012
I0 0,015 -0,008 -0,015 -0,015 -0,0I5
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Tadmma IT
Table 11

BesmumAH RanmpaXeHE#t Ha BHBOZIAX TPaH3HCTODOB
BHCOKOBOJIBTHOTO GJIOKA ImTanms Y17
Voltages at Transistor Leads in High-~Voltage
Power Unit YI7

T

! Hanpsxesme, B
Bupomx Voltage, V
Leads 1

: Homepa TpaH3MCTODPOB

i Transistor Nos

!

1YI7-TIYI7-Y2-TI\YI7-Y2-T2\YI7-Y2-T3 ! YI7-Y3-TI!¥I7-¥3-T2
Heroxk, 9 |-18,5 |-20,5 0 0,4 35 35
Source,d
3arsop, B|-I8,6 |-20,4 0,4 +(I,5 36 36
Gate, B ——)
Crox, K 0 -32,0 -20,4 6,2 I9 I9
Drain' K
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IIPYIIOEEHVE 3
APPENDIX 3

®OPMH CHUTHAJIOB
SIGNAL WAVEFORMS

HopMa CHTHAJOB Ha 2JeMEHTaX WWIATH RoMMyTaropa Y4

The form of signals at channel switch board Y&

059 "
y/dgfr v/div
0 o P I —
SmKc/gen,
/l/s/{z% 5MKB[78/I.
Ppc. I. Konraxr 6 mmrpocXemu MC2 Hs/diy
Fig.l. Contact 6 of micro- Puc. 2. 3mmrrep Tpamsmcropa T22
circuit MC2 Fige.2. BEnitter of transistor T22
18/gen
: 00/8/qen
v/div V/div
’ 0
Smc| gen.
_,l/s/ Za’iy SmKcgen.

s [div
Puc. 3. Kommerrop mmkpocxems MCI-2
Fige.3. Collector of micro-
circuit MCl-2

Pme. 4. Basza muxpocxemu MCI-I

Fig.4. Base of microcircuit
MC1-1
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28 gen. 16/pen
/div /ay
c
0
5micc/gen.

SMrc/gen. )

/,,3/ iy NS [div
Prmc. 5. Koxraxr I4 mmxpocxemn MC3 Puc. 6. Ommrrep Tpamsmcropa T3
Fige5. Contact 14 of micro- Fig.6. Emitter of transistor T23
circult MC3

JnrrensHOCT: paspepTRE ocnwutorpada CI-75 0,5 mrc/cm
¢1-75 Oscilloscope sweep length 0.5 micros/cm

dopMa CHTHaJIOB Ha AIEMEHTAX IIATH T'eHepaTopa pas3BepTKE Y9

The form of signals at elements of sweep generator

board Y9
0,028/g 0028fgen
vjdly | v/div
/ \\ N N
A/ /
\¥4 \4
2mnc/gen. 2mwe[gen
Js/div Hs[div
Pmc. 7. Basa rpassmcropa T2 Pmc. 8. Komrexrop Tpamsmeropa T7
Fig.7. Base of transistor T2 Fig.8. Collector of transistor T7
0028fgen.
v/ aiv Fig.9. Collector of transistor T8
0 Pmc. 9. Komrexrop Tpassmcropa T8
2 Mg/ gen.
MSs/diy
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4028/gen.

v/div

Puc. I0. Komrexrop TpaHzmcropa TII Prc
Fig.10. Collector of transistor Tl1l

0026/gen,
v/ div
0
2"”“’/3”- 2mKc/gen.
s/ div Py
. II. KoJIeKkTop TpaH3HCTOpa
TIR

Fig.ll. Collector of transi-

stor T12
0,058/gex. aasBjgen
v/div . v/div \
0 ’ 0
I .
2mncfgen. 2mefgen
ps/ay Jus/diy
Pmc. I2. Basa Tpamsmcropa TI8 Pmc. I3. Basa Tpansmcropa T22

Fig.12. Base of transistor T18

0.24/gen.

v/ div

0

» v/ div
.
& 0
;.
2mnc/gen.
Ms/diy

Pmc. I4. KHowrexrop Tpassmcropa T2«
Fig.l4. Collector of transistor T22

0,58/gen

v/ div

0

Fig.13. Base of transistor T22

I, /' J
2mxc[gen.
Ms/diy
Prmc. I5. Kosrexrop
TpaHsucropa T4

PFig.15. Collector
of transistor T24

Puc. I6. Omumrrep Tpamsmcropa MC3-4

2mKc/gen.

MS/div Fig.16. Emitter of transistor MC3-4
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0,18/ den.

v/ dir

2mkc/den

Pge. I7. Komrexrop rparsucrTopaMCI-I
Figel7. Collector of transistor MCl-l

. Jus/div

0,18/Fen.
v/div

2mKc/den

/
Puc. I9. Komrexrop Tpassmcropa MC2-I

s/ diy

0,28/den|
V/div
™ ™
0 Iy
2MKc/den,
8/div
Prc. I8. Basa -

Tpan3mEcropa MCI-2
Fig.18. Base

of transistor MCl-2

0,028/3en
¥/div

2mkc/den.
As/div

Puc. 20. KomrexTop

Fig.l9. Collector of transistor MC2-1 TpaA3HICcTopa MC2-3

0,02B/den.
v/div

028/den
Vi z/ﬂv

r/

2mKc/den
Jrs/diy

Pnc. 22. Basa Tpadsmcropa T3I

Fig.22. Base of transistor T3l

2mkc/den.
s/ div

Fig.20. Collector
of transistor MC2-3

Puc. 2I. Basa Tpausmcropa TI3
Fig.2i. Base of transistor T13

0,58/den|
v/dv

2mxc/den.
Js/div

Fig.23. Emitter of transistcr

MC4~-1

Pnc. 23. 3MmTTep TpaH3mcTOpa
MC4-I
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0,058/den|
V//dir

0,28/dea|
ydiv

md

2mc/den. 2mKe/den.

Pmc. 24,
Fig.24. Base of T26

Baza T26

Ss/div As/div

Puc. 25. dwmrrep Tpassmeropa T33
Fig.25. Emitter of transistor T33

0,058/den.
r/div

Prc. 26. Basa Tpadsmcropa MC4-2

2uKc/den

Ms/dY  Fig.26, Base of transistor MC4~2

dopMa CHTHAJIOB Ha EMEHTAX IUIATH Kaymoparopa Y12

The form of signals at elements of calibrator

board YI2

268[des.

Prc. 27. Komrexrop Tpassucropa MCI-I

¥/div

Fig.27. Collector of transistor MCl-1

0 ==
28/ded|
v/div
Smxc/den.
s/ diy
0
Puc. 28. Basa rpansmcropa MCI-3
Smxc/den.
Fig.28. Base of transistor MCl-3 ps/ div
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28/den. 268/den. |

v/div /div

0 g
Smkc/den. Smxc/den
Ms(div Hs div
Puc. 29. Komrerrop Tpassmcropa MCI-3 Pmc. 30. Smurrep
Fig.29. Collector of transistor MCl-3 TpaasucTopa MCI4
Fig.30. Emitter
/ of transistor MCl-4

fopMa CHTHAJNOP Ha DJIEMEHTAX IUIATH IeHepaTopa HMITYILCOB

Y16
The form of signals at elements of signal generator
board JYI6
18/den. 18/den.
v/ div V//dw
2mxc|den 2mKc/den.
s/ div ps/div

Prc. 3I. Basa rpansmeropa T6 Pzc. 32. Basa Tpassmcropa T2
Pig.3l. Base of transistor T6 Fig.32. Base of transistor T2

0,018/d
w/dﬂti'ﬂ ¥rdiv
/ / -
]
2mKc/den. 2mxc/den.
Pye. 33. Komrexrop Asldiv pye, 34, Toura 2 Ha miare AS/4Y
rpaszrcropa T2 Fig.34. Point 2 on printed-
Fig.33. Collector of transistor T2 circuit board
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0,02 B/den.
' : 58/den
Vidiv v/div

Zmxc/den, 2mxc/den.
As/ div s/ div

Puc, 35. Baza rpansmcropa TI Pmc. 36. Kowrexrop Tpassmcropa TI
Fig.35. Base of transistor Tl Fig.36. Collector of transistor Tl

[TPIIOKEHVE 4

APPENDIX 4
Pacnonoxenne areMeHTOB

T:e layout of elements ” H””””””Hﬂ””””n '1

cn

5 -@—
@&
O> O+5O-!;$O O+O<\

Pnc. I. Pacnosoxmellme 3JIEMEHTOB Ha JMIEBO! CTOPOHE ILIaTH

KonryTaTopa
Fig.l. Layout of elements on face side of chanmel switch board
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c8

Pnc. 7. PacmosoxeHne SJIEMEHTOB Ha IUIATE
e PEKJTIYATENA Da3BePTRA

Fig.7. Layout of elements on sweep switch board

222



Qw2

Ouws
7o)
—

Rz}
=
A5}
I;GZI

T} | 5
@{m
R -

L O,
1y ’IIO"\Q’

223

Pnc. 8. PacmosomeHde 3JIeMEHTOB Ha mwiare ycmwrmreias X

Fig.8. Layout of elements on X amplifiexr board
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Puc. 9. PacnosomeHye BJIEMEHTOB Ha ILIATE
yomnrTeJIl MMIIYJIBCOB IHOICBETA

Fig.9. Layout of elements on illumination pulse amplifier
board

[(?2]

r/
| m_ ,4_ o B
"-m /m D©

Rl

| Rﬂl

u/zD
=10
ﬂw Ml RY =
.7 75 72 =1
I
f
=
4]

Puc. I0. PacmosnoxenAme 3JeMEHTOB Ha IuaTe

TeHeparopa HMIYJIHCOB
Fig.10. Layout of elements on pulse generatoxr board
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R4 Prc. II. PacnonomeHme 3JIeMEHTOB
i @ K3 Ha ruaTe Harpy3kH
@l Fig.ll. Layout of elements
R2
©3 on load board
RE
02
12 ©f
" ©4
R
1 23 %5 6 7 8 Prnc. 12. PacmosomeHdme 3JeMeHATOB
©@POOOOPOO Ha TWIaTe YIpaBTeHNA KOM—
Py 02 MyTaTopoB
——+ {1
o olo olo olo o Fig.12. Layout of elements
O 0|0 oo olo o on channel switch control
O OJ]O0O o o b
oard

[ |
o B Puc., I3. Pacnosioredme 9JEMEHTOB
@ @ g @ Ha TwlaTe KaxmGpaTopa

Fig.13. Layout of elements

n3f

on calibrator board

[Z] oSos

Rl# RJ R1

8 ]
>
Puc. I4. PacmoJomeHme 3JIEMEHTOB Y 3 -

Ha mwiare ympamteHmsa pexmmom IIT

Fig.l4. Layout of elements 00000000
{ 2 3 4 5 8

on ce.r.te.control board 6 7
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Puc. IS, PacnonomeAme SJI€MEATOB Ha IUIATe CTACWIN3ATOPOB
Fig.15. Layout of elements on stabilizers board

C8 c6 cY ¢?] Puc. I6. Pacmosoxrenme 3JeMEHTOB
Q Q O 'Ha IIare KOHIEHCATOPOB

c1
©
@O0 O Fig.16. Layout of elements
1211109 8 6 4 3 {

on cgpacitors board

T 5 k2 Puc. I7. Pacmosioxedme sIeMeHTOB

72 b‘© Ha IaTe IpeoGpa3oBaTesd.
K
K 3

Fig.17. Layout of elements

on converter board
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I AJIEMEHTOB Ha ILIaTe
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= I Fig.18. Layout
of elements
@m ©11 12© on bridges board

Puc. I9. Pacmosoxenyue BSJIeMEHTOE
Ha IwaTe cralmiusaTopa

Fig.19. Layout of elements
on stabilizer board
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[Oj Fig.20, Layout of elcments
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on filters board



[TPWIOKEHME 5
APPENDIX 5

CXEMH
[PYHIVIVAJEHHE  SIEKTPUYECIME C IIFPEYHAMY SNEMEHTOB
CIRCUIT DIAGRAMS WITH LISTS OF ELEMENTS

Ilepeqem, HaBECHHX 9JIEMEHTOB IO BCEM cXemam
List of Mounted Elements in All Circuits

!

T T
Sona ,llosmms,

! .
Komm— , Ipmveua-

! HamvenosaHue
10603Ha9enne 'qec'rno HEe
Zone Symbol in | Description | Quty | Remarks
!diagram : :
! ! !
! ! ! !
PesmcropH:
Resistors
C4 RI CT3-92-I16-I0 xOM+20% I
B4 R2 Cl3-9a-I6-I0 xOM+20%
¥8 RI6 ;47 2.2 X0m I0% I
2,2 xOm I0%
¥8 RIS 347 470 0u 102 I
470 Om I0%
8 RIS OMIT-0,5-62C Om+10% I
P8 R22 OMIT-0,5-620 Om+I0% I
76 R23 347 470 Ou IO0% I
470 Om I07%
67 R4 OMIT-0,5-I00 xOm+I0% I
67 R25 OMIT-0,5-20 xOm+IO% I
¥7 R26 MIT-0,5-1 MOm+I0% I
G7  R27, R28 OMIIT-2-I,2 MOm+IO% 2
G7  R29, R30 OMIT-R-I,3 MOm+I0% 2
67  R32, R33 1ICTI-I-T-A-I MOM+30% 0C-3-20 2
4 R34  Cl3-9a-I6-680 xOm+30% I
a7 R35  OMIT-0,25-680 xOm+I0% I
110 R38  IICM-I-I-A-220 kOmiR0% OC-3-20 I
I R39 Cl3-9a-I6-I0 wOm+20% I
N6  R43  CI3-I0a-20-rp.I A-IBr-I0C xOmtIOZ ¢
A-2Br-100 xOm+I0%
&0 R46  OMIT-2-68 Om+I0% ’ I
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Ipomosreenme

Continued
Mosmms, | "Kouz- 'Mpmve-
BOHa!OOO:-ma- ! Hamverosanme 'ecr-'wanme
'ueAme ! "o !
Zone!Symbol ! Description 'Gnty !'Remarks
lin diag-| ! !
!ram ! ! 1
! ! ! !
! ! ! !
Pesmcropu:
Resistors
X0 R47 | OMIT-0,5-3,9 xOm+IOZ I
Qq9 R48 | OMIT-0,5-3,6 xOMiIO7 I
Q9 R49 | OMIT-2-I00 Om+IOZ I
QLo RS0 | OMIT-0,5-6,8 mOM+IO% I
1§ RSI | C3-9a-I6-I00 xOm+20% I
Qo R62 | IM3-40-I00 Om I0Z" I
R2I RS4 | OMIT-0,5-75 Ows5% I
R2I R55 | OMIT-0,I25-24 Om+IO /e I
R2I R56 | C2-I0-0,I25-39,2 Om+I7% I
Konnencaropui:
Capacitors:
D6 CI BI4 I
B5 c2 BI4 I
D5 C3, C4 BI4 2
F8 c7 KI5-5-H70-3xB-3300 md I
F7 C8, C9 | KI5-5-H70-6,3xB-4700 md 2
G7 CII, CI3 KIS-5-H70-I,6xB-2200 md 2
Q20 | CI3, CI4 K50-3B-300-50 2
P20 | CIE K50-35-250-50 I
Q20 | CIs, CI7 K50-3B-I60-200 2
QRC ! CI8 Kii-56-1190-0,15 mx@ MaompoBaHAHii I
insulated
QL | CIV {50-3B-50-2000 I
QIS | 2zC Kil-56-H90-0,I5 mxd m30/IpoBaHHHil I
insulated
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[IpononEeHue

Continued
! Tosmmsa, r TKOJIH— 'rﬂpmme -
BOHa!odosna- ! HameHnoBaHme ;qec'r—;qaane
: 4eHHAe : ' BO '
Zonei Symbol ' Description icmty iRemarks
'in d:Lag-Y 1 1
ram . .
‘KopnmeHcaTopH:
Capacitors:
QIS | (CR2, C23 K50-3B-50-2000 2
QI9| Cz4 K50-3B-250-50 I
QI9 | C25 KM-56-H90-0,I5 mxd msonmpoBaHamit I
insulated
QIS | C26 K50-35-50-2000 I
RI | c27 KII®I 0,25/2 I
Fg8 LI Karymxa MHIYKTHBHOCTE I
Inductance coil
P8 L2, L3| KarymrRa MHLYKTHBHOCTH 2
. Inductance coil
D5, B4 Mepermouarens 2K I
NIS Switch 12K
114 B5 MmxponepermodaTens MIS I
Microswitch MI5
QR0 B6 Hepewmogarens M-I I
Switch IIIM2-1
R0 B7, B8| MuxporymGnep MI3 2
Toggle microswitch MT3
P22 | B9 Mlepexmuaresms 2K I
Switch II2K
P20 |THI... |THesmo mrencesnsHoe ITMO-I I 4
T4 Socket IMO-1
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Ilpoxosxe Ame

Continued -
T T 14 :
y Hosmmd, !Ko.lm-!llpme-
BoHa , 0603Ha- | HamvenoBanme yIecT— JaHme
| UeHEE y BO
Zone ! Symbol ! Description 1Quty (Remarks
y in diag- 1 1
ram N
PI9 |Tu5, Tr6 |Tmesmo mrencesshoe IMO-I 2
Socket TTO-1
R22 ['s8, Tr9 |[THesxmo 2
Jack
Q<20 IT Cradmirrpon I8I7B I
Zener diode I8I7B
Q0 |[I2...I5 |Iimoxm 2N202B 4
Diode 2JI202B
Q<0 Ji6 Cradmnarpos I8ISK I
Zener diode JSISK
QI9 |A7...0I0 |Imoxm 2I20<B 4
Diode 2I202B
QI9 III Cradmrmrpos JI8I7B I
Zener diode J8I7B
QI9 I12... Imox, 2712028 4
II5 Diode 2II202B
R2I 118 Tynnemsusdi mmon IN308E I
Tunnel diode IN308K
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MpomonxeHne

Continued
! ! ! !
y Hosmms, yKoum— Tlpme—
Bona ! o6o3Ha—~ 1 HamveHoBaHne yIecT- ydaHue
' YeHre ' Y BO 1
Zone  Symbol ’ Description * Quty ‘Remarks
! in diag- ! ! !
! ram ! ! !
! ! ! !
! ! ! -1
! !
QI9 Ip.I, Ip.2 Ipoccessp BHCOKOYACTOTHHH 2
I4-0,4-I00+5%
High-frequency choke
IM-0.,4-10045%
PI9 il OJIeKTPOXIMITIE CKII CUETUMK MAMEHHOT'O I
Bpemen® 3CB-2,5-I2,6
Electrochemical operation time
meter 3CB=-2.5~12.6
A2 Kn.I Saxmm I
Terminal
PIO Kin.2 Saxrm I
Terminal
&7 JI JNeKTPOHHOJNy4IEeBasd TPYOKa ISJIOI%M? I
Cathode-ray tube I3IOIOSM
HIO,| U2, 13 | Jlamma VHC-I 2
MIS Cathode-ray tube MHC-1
QI9 J5...]18 Javma CHH I0-55-2 4

Lamp CMH 10-55-2
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Hporosre Hme

Continued
T T T T
- Nosmmsa, ;Ko.m-'npmae—
3012 : 0603Ha- : HarmveHoBanme ;qec'r-;qaaze
* deHpme : ‘*'BO
Zone ! Symbol ! Description '@ty !Remarkﬁ
! in diag- ! ! !
y ram 1 ! !
! ! ! 1
Dg, I3l JInHYA 3a%e pERA I
E6 Delay line
QL9 MI AmexTporsaraTess NM-25-HI-04 I
Electric motor JIM=-25-H1-04
IIpemoxXpanmrenn:
Fuses:
Q0 IlpI BII-T 3,0 A I
QI IIp2 BII-I I,0 A I
Tpan3mcTOpH:
Transistors:
68 TI, T2 2T9I4 2
8 3 276028 I
Q20 ™ 2T808A I
Q0 T8, T9 o702 2
QI9 TIO 11702 I
QI TI2 113064 I
QIS TI3 702 I
QL9 TI4 276026 I
QI9, TpI TpancfopmaTop I
Q0 Transfor mer
A2 T, me Pozerra npméopHO-KalearHAs 2
CP-50-8311
Instrument cable socket
CP-50-831]
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Iponosxenne

Continued
" Tosmma, ° {Kann—;ﬁnpme-
Boma ! ogosma- | HammeHoBaHHe ‘gecT-’ YaHme
! <genpe ! ! o !
Zone ! Symbol ! Description !Quty !Re~
! in diag- ! ! 1marks
{ Tam !
C4 m3, Poserra PTTH-I-I 2
socket PITH=-1~1
B4 Jilis) Pozerra MPHI4-I I
Socket MPH14~1
D6 m8 Komrarr I
Contact
D5 IO, MII| KorTaxT 2
' Contact
ES m9, W2, | KosTakT 3
I3 Contact
G8 mr7 PoseTra MPHI4-I I
Socket MPH14~1
7 I8 Kopmyc I
Case
G7 I9 Kopmyc I
Case
»7 20, me2, KoRTarr 3
v 24 Contact
G7 I, m23, Konraxr 3
25 Contact
r7 126 Konraxrr I
Contact
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lIpomosxeAue

Continued
1 1 1 !
5 ' Hosmms, ° ;Konz—;ﬁpme-
H8  ° oGosma- - HamMeHOBaHHE ‘gecT- yanme
qeHHre ' B0
Zone | Symbol ! Description 'Quty !Re-
t in diag- ! ! 'marks
y Tam
r
II0 |[i28...130 KonraxT 3
Contact
HIO| IBI Poszerxa MPH8-I I
Socket MPH8~1
H9 m2, m33 | Konraxr 2
Contact
HIO 34 Poserka npuGopHO-KaldeaspHas I
CP-50-831
Instrument cable socket
CP-50-8311
\
KI2 135 Poserra npréopHO-KadespHAS I
CP-50-831
Instrument cable socket
cP-50-831
III 36 Kograxkr I
Contact
NI6 38 Poserra MPHS-I I
Socket MPH8-1
MI6 m9 Poszerka MPH8-I I
Socket MPHB8-~1
NIS 4T KorTaxr I
Contact

235



IIpomosxesme

Continued
! ! ! !

y Hosmms, yKosm— TIpive-
30Ha ' 00603H3~ ' Hamvenosanue ,decT~  uaHme
°  deHHe ' , BO .
Zone !Symbol in - Description ' Qnty ° Re-

!diagram ! ' * marks

MIS m42 Komrarnr I
Contact

018 145 KonTaxr I
Contact

017 146 KoHraxr I
Contact

017 147 Pozerrka mpmbopras CP-50-730 I
Instrument socket CP=50=733

Q20 1150 Buwixa 2PMISEHIIBL I
Plug 2PMISBHIIBI

PI9 ST Poserra PTTH-I-3 I
Socket PT'TH-1-3

PI9 152 Bwma PURH-I-I7 n
Plug PlIRH-1-17

QI9 153 Bwrra PLIRH-I-23 I
Plug PURH~-1~23

R22 | W55, 156 | Konrakr 2
Contact

R2I 157 Paszrem I
Connector
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[IFPFIFHb

IIponosnxenne
Continued

BJIEMEHTOB K CXeMe NPHHIMTMANLHOR 3JIe KTpIde cKo#

BXOIHHX Tenmrelelt (Puc,I)

LIsT

of Elements for Circuit Diagram of Input Dividers (Fig,1)

Mosmms, Komg- | llpmveda—-
Bora | ogosnage— Hamvenopanme 9eCTBO | ppg
HEe
Zone Symbol in Description Qaty Remarks
diagram
Al ArreHpaTOp 2 I, Y2
Attenuator
PesmeTopH:
! Resistors:
A2 RI C2-I0-0,25-I50 Om+0,5% I
A2 R2 C2-10-0,25-37,4 Om+0,5% I
A2 R3...R5 C2-10-0,25-150 Om+0,5% 3
A2 R6 C2-10-0,I25-I20 Om+0,5% I
A2 R7 C2-I0-0,125-75 Om+0,5% I
Al R8 C2-10-0,I25-61,2 Om+0,5% | I
ATl |R9 C2-10-0,125-249 Om+0,5%4 | I
Al RIO C2-10-0,125-61,2 Om+0,5% | I
A2 BI NepexmuaTess I
Switch

237



Opomonkenue

[EPEYEHD Continued
SJIEMEHTOB XK cXeme Kommyraropa (Pmc.2)
LIST
of Elements for Switch Circuit (Fig.2)
n T T T
Boma :anm.! yKonz- y Npmmesa-
,ooosHa= HamveHoBanme yIeCTBO,  HEe
, dedme ; '
Zone iSWbOI , Description , Qaty ;Remarks
o diag- | :
Lem ! ! !
! 1 1
Ilnara yupaRTeHEA KOMMYTaTODOM I 73
6.692.288
Switch control board 6.692.288
PesHCTOpPH:
Resistors:
c3 RI OMIT-0,I25-1,5 KOM+IOZ% I
c4 RR OMJIT-0,125-2,4 KOM+IO% I
Cc3 BI llepexmozaTens 12K I
switch IRK
Ilrata KoMMyTaTopa 6.692.289 I Y4
Switch board 6.692.289
PesmcTOpH:
Resistors:
c4 RI CT3-I92a-680 Om+20% I
B4 R2 CI3-I9a-I0 xOM#20% I
C4 R3 OMIT-0,25-2 xOm+I0Z% I
B4 R4 OMAT-0,125-75 Om+5% I
B RS OMIT-0,25-3,3 xOm+I0% I
c4 R6 €2-10-0,125-75 OmtI% I
B R8 OMIT-0,25-1 xOm+IO% I
C4 R9 C2-10-0,25-442 Om+I% I
C4 RII OMIT-0,125-33 Om+5% I
c4 RI3 OMIT-0,I25-75 Om+5% I
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[IporomxeHue
Continued

1
: 1
3oHa llosnnnﬂ,"

' Koumz- IlpmMeva—

t
;odoaRa~ HammeHOBaHZe :qeorm: HES
;qeane ' ,
Zone ' Symbol Description ' Quty , Remarks
‘! in diag ' 1
1 ran 1 1
Pe3nCTOPH:
Resistors:
B RI4 OMIT-0,125-68 Ont+I0% I
B4 RI5 C2-10-0,25-750 Om+I% I
C4 | RI6, RI7 02-I0-0,25-I,5 xOmtI 7/, 2
B4 RIS -0,125-43 Om+I0% I
C4 RI9 2-26-0,5-825 OM+R% I
B4 R23 02-I0-0,25-750 OmtI% I
B4 Ro4 OMIT-0,5-68 Om+I0% I
c4 R25 C2-10-0,25-1 xOm+I% I
c4 R26 OMIIT-0,5-300 Om+10% I
Cc4 R27 ClI3-19a-10 xOM+R0% I
B4 R28 C2-I0-0,125-75 0m+0,5% I
Cc4 R29 OMIT-0,I25-20 xOm+I0% I
C4 R3I OMIT-0,I25-43 Om+10% I
C4 |. R32 C2-26-0,5-49,9 Om0,5% I
B4 | R C2-26-0,5-49,9 Om+0,5% I
B4 R34 C2-10-0,125-75 Om+0,5% I
C4 R35 02-26-0,5-619 Onmt2% I
C4 R36 C2-10-0,125-2I,5 Om+0,5% I
B4 R37 C2-10-0,I25-21,5 Omi0,5% I
B4 R38 02-26-0,5-619 Om+R% I
B4 R39 OMIT-0,125-20 xOm+I0Z I
C4 R40 CII3-I9-I KOM+R0% I
B4 R4I ClI3-I9~I0 xOm+20% I
B4 R42 OMIT-0,I25-I00 Om+I0% I
B R43 CI3-I9a-I kOMx20% I
C4 R44 OMIT-0,I25-39 Om+IO0Z I
C4 R45 C2-I10-0,I25-RI,5 Om+0,5% I
B R46 (2-10-0,125-21,5 Om+0,5% I
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IlpoxoxxeHEe

Continued
] 1 1 1
;Hosnmm,; ;Ko.vm- ‘llpaveya-
3oHa ;odosna— : HammeROBaHmE 'georso! Hpe
' genme ! ! !
Zone ESymbol ! Description !Qaty ! Re-
in disg- : ! narks
! am ! 1 1
1 1 1 !
HoxmescaTopH:
Capacitors:
C4 CI KM-56-H90-0,0I5 Mxd maonupoBaHHuit I
insulated
B4 C2, C3| K50-6-I-25B-I0 mrd 2
Cc4 c4 KM-6-H90-0,33 mxd I
c4 C5 KI-I-MI300-36 n®+I0%-3 I
c4 cé KM-6-H90-0,33 Mrd I
B4 c7 KI-I-M75-I0 mP+I0%-3 I
C4 cs KM-56-H90-0,033 Mxd msommpopannuit I
insulated
C4 Co KM-56-H90-0,0I5 mMx® m3oampoBasHuit I
insulated
Cc4 CIO KT4-216-3/15 od I
B4 CII KT4-216-3/1I5 md I
c4 CI2 KI-I-M75-I0 n®+I0%-3 I
B CI3 KI-I-M75-10 n®+10%-3 I
C4 CI14 KE-I-M75-3,3 od+0,4-3 I
B CI5 KI-I-M75-3,3 md+0,4-3 I
C3 CI6 KM-56-H90-0,1 mxd maonmpoBaHHHI I
insulated
B CI17 KM-56-H90-0,0I5 mxd masonmpoBaHHHE I
insulated
B ceI KM-6-H90-0,33 Mrd I
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Ilpomourke HAe

Continued
1 1 1 1
Boga ‘Hosmmusa, ;Ko.vm- ;llpmeqa-
! o603ma- ! Hamme HOBaHME ;qecrno ' Ame
: geHme : ‘ .
Zone Symbol Description ‘Qty  Re-
4n diag=- ! ! marks
! ! 1 1
‘ram : ! !
1 1 ! 1
KornencaTops:
Capacitors: \
B C22 KM-56-H90-0,I5 Mr® msoxmpoBanmuit I
insulated
m (074 KM-6-H90-0,33 Mrd I
c3 C24, C25 KM-56-M75-82 m‘b_gIO% E30IIMpOBaHHHR 2
ingulated
C3 C26 KM-56-H90-0,0I5 Mr® H30JEpOBAHHHR I
insulated
ce? KM-56-H90-0,0I5 mxd msommpoBaHHHit I
insulated
BI Ilepermouarens 2K I
Switch II2K
C4 II Ilwox, 205035 I
Diode 2I503B
c4 I2...04 Cradwmrrpon 2CI75A 3
Zener diode 2C175A
c4 I5 Cradwinrpon 2CI624 I
Zener diode 2C1624
Ca I6 Iluox, 205035 I
Diode 2I503B
B pivd Imox L5025 I
Diode 2II503F
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[pomosxeHne

Continued
!Hosum, 'Komn- ! Mpmveqa-
! ! 1
BoHa '0603na— HamMeHoBaHmE ,lecTso  Hue
, uenme : \
Zone ' Symbol, Description ' Quty ' Remarks
© in diag- : :
! ! !
Tam
1
B4 19 Cradmmmrpon 2CII9A I
Zener diode 2C119A
C3 II2 Cradmiurpon 2CI39A I
Zener diode 2C1394
B3 II3...0I5 Imox 205035 3
Diode 2I503B
B II6 Cradunmrpon 2CIS6A I
Zener diode 2Cl564
C4 ICI Imomnan cdopka QNC523A I
Diode configuration 2JIC523A
B4 ICc2 Imomsas cGopra RAMC523A I
Diode configuration ZIC523A
B4 Ip.I, Jlpoccess BHCOKOYRCTOTHHIA 2
Ip.2 IM-0,2-60+5%
R.f. choke M-0.2-60+57%
B MCI Mexpocxema IHTS9IT I
Microcircuit IHTS9IT
B3 Mc2 Muxpocxema 2TKZ3I I
Microcircuit 2TK231
Cc3 MC3 Muxpocxema 2I0ISI I
Microcircuit 2I®I8I
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HIpomosxeHme

Continued
T Y T
. OBHIESA, 'Ko.un— X Nlpmmeqa-
3oHa ;oéosﬂa— Hammenoranme ,16CTBO HEe
* YeHHe : :
Zone | Symbol Description ! gnty ! Remarks
"in diag- ! 1
' rem N !
TpaH3HCTOPH:
Transistors:
¢4 |1, T2 2T37IA 2
Cc4 T5 2T363A I
B4 T4, T6 2T363A 2
C4 ™7, T9, 2T371IA 4
TII, TI3
B4 T8, TIO, 2T371IA 4
T12, TI4
c3 TI8 2T326A I
» TI9 2T326A I
B T20...T23 2T316B 4
C3 OI- Bamxa MPHI4-I I
Plug MPH14~1
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[IEPEYEHD

[Ipozonzenue
Continued

SIEMEHTOB K CXeMeé JCHIHTENA BEPTHKATHHOTO OTRIOHeHEA (Pmc.3)

LIsT

of Elements for Vertical Amplifier Circuit (Fig.3)

1

!Kmm—

BoHa !Hoamg, ' . : IIpmmega-
‘0060302~ ' HamveHoBanme ;qec'rno ' Hue
‘° UeHHEE : :
Zone !symbol ! Description 'ty ! Remarks
!in diag- ! ! !
! ] !
IraTa ycwiATess BEpPTHKAIBLHOTO I ys
. OTRIOHEHHs 6,692,290
Vevtical Amplifier Board
6.692.290
Pesmcropu: I
Resistors:
E6 RI OMIT-0,25-8,2 xOM+5% I
E6 R2 OMIT-0,25-6,2 ®OM5% I
B6 R3, R4 C2-I0-0,I25-75 Om+I% 2
E6 R5 CI3-I9a—470 Om+20% I
E6 R6, R7 | (2-10-0,125-28,7 Omt0,5% 2
D6 R8 OMIT-0,5-820 Om+5% I
B6 R9, RIO| OMIT-0,I25-68 Om+I0Z 2
B6 RI2 OMIT-0,25-1 xOm+5% I
B6 RI3 OMIT-0,25-1,5 xOmt5% I
E6 |RI4, RIS C2-I10-0,I25-I00 Om+0,5% 2
E6 RI6 OMIT-0,25-1,5 xOM+5% I
E6 RI7 CI3-I9a-2,2 xOm+20% I
E6 RI8 OMIT-0,25-1,5 ®OMt5% I
B6 RI9 OMIT-0,125-2,4 rOM+IO% I
B6 R2I OMIT-0,5-820 Om+5% I
B6 R22, R23 C2-10-0,I25-26,4 Om+0,5% 2
D6 RA4 OMIT-0,5-820 Om+5% I
E6 R25 OMIT-0,125-300 Om+IOZ I
E6 R26 OMIT-0,125-68 Om+I0% I
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TIponmonreHue
Continued

Y T T :
RoRa ;Hoammg’; 'KOJIPI— .Hpmaeqa-—
‘0603Ha~- " HamveHoBaHRe ‘9ecTBO Hpe
* geHue ! !
Zone !Symbol ! Description ! Quty !Remarks
'in diag=! ! 1
!ram ! 1 1
Pesmcropu:
Resistors:
D6 RR7 OMIT-0,125-68 Om+I0% I
E6 R28 OMIT-0,I25-I xOm+5% I
b6 R29 OMIT-0,I25-I,2 xOm+5% I
E6 R3I, R32 C2-I0-0,I25-I00 Om+0,5% 2
B6 R33 | OMIT-0,25-30 Omt5% I
B6 R34, R35 MOH-0,5-2,7 Om+I0% 2
E6 R36 ClI3-I%~2,2 KOM+R0% I Ohm
E5 R37* | C2-10-0,125-30,I Om+0,5% 2 24,9 Om,
R3g% ‘ 27,4 OM
5 R39 OMIT-I-360 Om+5% I Ohm
5 R4I OMIT-0,I125-68 Om+I0% I
D5 R42 OMIT-0,I25-68 Om+I0% I
ES R43 OMIT-0,25-I xOmM+5% I
ES R44 OMIIT-0,25-2 KOM+57 I
£5 R45, R46 C2-I0-0,25-8I,6 Om+0,5% 2
E5 R47 OMIT-I-II0 Om+5% I
E5 R48 OMIT-0,25-I,6 xOM+5% I
E5 R49 | CTI3-I%a-T xOm+20% I
ES R5I OMIT-0,25-1,6 ®Owm+5% I
D5 R52 OMIT-0,I25-20 xOm+IO% I
L5 R53 MOH-0,5-5,I Om+I0% I
¥6 R54, R55| C2-I0-0,25-37,4 Om+0,5% 2
E5 R56 OLIT-0,I25-5,1 xOm+I0% I
ES R57 OMIT-0,25-I50 Om+5% I
5 R58 OMIT-0,I25-4,3 xOm+IO% I
E5 R59 OMIT-0,I25-68 Om+I0% I
ES R6I OMIT-0,5-2 &Om+5% I
ES ¥R62, P63|C2-26-0,5-68,1 Om+I% 2
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NpomosxeAme

Continued
%0 “Toamms, | fROJm- ' Ipmvewa—
Ha !odoaaa— : HamvenoBasxue ;!Iec-rBo; HEe
: gegme : . '
Zone ;Symbol ' Description ' Quty ' Remarks
iin diag-i . ,
!ram : 1 1
Pe3ncTOpH:
Resistors:
E5 R64 OMIT-0,5~1,6 KOM#5% I
E5 R65 CII3-I%-I xOM+20% I
E5 R66 OMIT-0,5-I,6 xOM+5% I
E5 R67 OMIT-0,I25-4,7 x0m+-I0% I
B5 R68, R69 C2-I0-0,25-37,4 Om+0,5% 2
ES R71 OMIT-2-I00 Om+5% I
E5 R72 OMIT-I-33 Om+5% I
E5 R73 OMIT-0,125-30 Om+I0% I
D5 R74 OMIT-0,I25-30 Om+I0Z I
ES R75 OMIT-0,25-300 Om+5% I
KoxpmeHcaropH:
Capacitors:
E6 Cc2 KT4-2I6-4/20 nd I
D6 C3 KM-56-H90-0,0I5 mxd m30spoOBaHH I
insulated
E6 C4 KT4-216-2/I0 md I
D6 C5 KT4-216-2/10 nd I
E6 C6 KM-56-H90-0,0I5 Mxd msonmpoBaHHHIM I
insulated
E6 o7, C8 | KM-56-MIS00-4300 md+I0% ms3ommpoBan- 2
Hult insulated
E6 (0] KM-6-H50-0,0T mxd I
B6 CII KT4-216-4/20 od I
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Opomosrkenye

_ Continued
T, T T T
Bona ;Hosnn:m." *Kosm— ’ Mprmveda-
;oéoaaa— ; HarmeHoBanme ;‘IGCTBO; HEE
‘ geHme : :
Zone 'symbol ! Description 'uty ! Remarks
in diag—! ! !
'ram ! ! !
! 1 1 1
KorzeHncaropu:
Capacitors:
F6 CI2 KT4-216-2/1I0 md I
D6 CI3 KT4-216-2/I0 md I
E6 CI4, CI5 IM-50-H90-0,033 mMrd m3onmpoBamHHit| 2
insulated
E6 CI6 KM-6-MI500-I000 md+I0% I
E5 CI7, CI8 KT4-2I6-R/I0 md 2
D5 CIo KT4-216-2/10 nd I
D5 C20 KM-56-H90-0,0I5 Mxd ma3oxmpoBaHHHH] I
insulated
E5 C<I, C22 KM-50-H90-U,033 Mx® m3ompOBAHHHE 2
insulated
E5 c24 KI-I-M47-4,7 nd+I0% I
E5 C25 KM-56-H90-0,083 Mrd nsOJIPIPOBa.HHHﬂ% I
insulated
E5 C26 K50-6-I-15B-5 Mrd-Hn I
B5 co7 KT4-216-1/5 nd I
ES C28 KM-56-H90-0,0I5 mMrd m30amMpoBaHHHNA I
insulated ’
E5 €29 KM-56-MI5004300 nd+I0% I
N30JEPOBAHHHIT
insul ated
D5 C30 KM-56-MI500-4300 nd+I0% m3ommpo-] I
BaHHHI insulated
E5 C32 KM-6-H90-0,33 Mkd f I
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lIpomosxe HEe

Continued
! !' T T
Boma  1Hosmmua,, (Komm— | Tpmvesa~
10003Ha~ HammeHOBaR#e y9eCTBOy  HEe
y YeHmE 1 1
Zone jSymbol Description \Quty , Remarks
!in diag- 1 ! l
Lamn 1 l !
KoHnerscaTopu:
Capasitors:
ES C33 KT4-216-2/I0 n® J I
D5 C34 KT4-216-4/20 md ’ I
E5 C35 KM-56-H90-0,0I5 mMxd nsomponaﬂm# I
insulated
B6 1l, 12 | Karymra mumyKTEBHOCTH 2
Inductance coil
E6 13...18 Karymxa HHIYKTHBHOCTH 4
Inductance coil
ES L7...LI0 Karymka RHEYKTHBHOCTH 4
‘ Inductance coil
CraCmIaTpoHH :
Zener diodes:
B6 II, I2 JI818T 2
BS I3, I4 201624 2
E5 I5...I8 2C21I3B 4
TpaH3KCTODH:
Transistors:
E6 TI, T2 27355 2
E6 T3, T4 2T37IA 2
E6 T5, T6 27355 2
E6 7, T8 2T37IA 2
E5 T9...TI2 21355 4
E5 TI4, TI5 2T5I0A 2
E5 TI6, TI7 2T6I0B 2
ES TI8, TIS 2T6I0A 2
E5 T20, T2I 2T610B 2
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IIponoscke Kue

Continued
' : / ! !
Bopga  !HOSHINSA, y Koz~ y Ilpumeda-
10003Ha~ HapmeHoBaHEE y9eCTBOy  HIe
1 qeHne ! 1 1
Zone y Symbol , Description ] Quty ' Remarks
 in di= ! !
agram 1 1
D6 I [THpB I
One-pin plug
E5 12 JiiGg= 1)) I
One-pin plug
D5 m3, m MrHps 2
One-pin plug
[EPEYFHb
BJEMEHTOB K CXEME IUTAHWA 3JIeKTPOHHONydueBoft TpyOru (Pmc.4)
LIST

of Elements for Cathode-Ray Tube Supply Circuit (Fig.4)

fopa  TOBEIES,’ :Koma- : Tprvme ua-
'oGozna- ! HamveHoBasze ‘YeeTBO°  HEA
! ueHge ! ! !
z°n? ! Symbol ! Description 'Quty ! Remarks
!in diag-! ! !
!ram ! ! !
! ! } !
IraTa ycwmressa MMIYJIBCOB I Y6
noxceera 6,692,291
Illumination pulge amplifier
board 6.692.291
Pesmcropu:
Resistors:
RI OMIT-0,25-I00 Omt5% I
68 R2 OMIT-0,25-390 Om+I0% I
R3 OMIT-0,25-3,3 xOm:I0% I
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Ilponosrerne

Continued
inosnm.f :me— : llpmve ua—
3ora ;oéoaaa— ' HamvenoBaHme ;qec'rBo" HEe
' 9eHme : :
Zone !Symbol ! Description !Qnty ! Remarks
! N ! 1 1
*in diag-' ! !
1 1 ! 1
! ram ! ! !
PesucTOpH:
Resistors:
G8 R4 OMIT-0,I25-51 Om+IO% I
P8 R5 OMIIT-0,I25-30 Om+I0% I
G8 R6 OMIT-0,25-2,2 xOM+I0% I
8 R7 OMIT-0,25-I,2 xOm+IO% I
G8 R8 MOH-0,5-I5 Om+IOZ" I
G8 R9 OMIT-0,25-5,6 xOm+5% I
G8 RII OMIT-0,5-62 xOM+52 I
i3] RI2 02-26-0,5-I0 rOM+R% I
G8 RI3 02-26-I-5I1 Om+2% I
¥8 RI4 02-26-0,5-I0 xOm+2% I
e3] RIS 02-26-0,5-I0 KOmM+% I
G8 RI6 02-26-0,5-8,25 ®OM+2% I
8 RI7 OMIIT-0,5-I100 Om+I0% I
had] RI8 OMIT-0,25-I00 xOm+IO% I
KonneHcaropH:
Capacitorss:
G8 CI KI-I-M75-1,5 n®+0,4-3 I
a8 c2 KI-26-H90-0,01+33%
a8 C3, C4 | KM-56-H90-0,I mMxd M30JIMpOBaHHHE 2
insulated
@ 05  |KI-26-H90-0,017837 I
F8 ce KT4-216-1/5 b I
m c7 KI-I-M75-3,3 md+0,4-3 I
® |08, C9 |KI-26-H90-0,01+59 2
68 CII, CI2 KI-26-#90-0,0I*59% 2
G8 CI3 KT4-216-1/5 nd I
¥ 0T4 | KI-26-70-1000 1970043 I
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[ponoaxexnne

Continued
3ona |lo3mmms, Kom-  Ipmmeda-
0603Ha- HammeHOBaEME 9eCTBO HES
JeHHe g
Zone | symbol Description Quty Remarks
in diag-
ram
Jmoms:
Diodes:
<] II 118 I
@ I2 205035 I
CraCmIaT pOHH :
Zener diodes:
G8 JIK 2CI47A I
G8 | 4 2CI56A I
G8 I5 II816B I
Jmomu:
Diodes:
r8 li6 25038 I
F8 bivd 201024 I
G8 I8 IB12 I
G8 I9 2IT02A I
G8 Ip.I JIpoccess BHCOKOYACTOTHHHE I
II1-0,I-22+5%
R.f. choke HI-0.1-2215%
F8 Ip.2 Ipoccess BHCOKOUACTOTHHI 1
II-0,I-22+5%
Ref. choke HII-0,1-22+5%
TpaH3HCTOPH
Transistors:
G8| TI 273258 I
G8| TR 273264 I
F8| T3 213258 I
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Nlponovxesne

Continued
T T ! !

Bona llosmmpd, 'Ko.rm- 'Hpme-
‘060382~ : HammeHOBaHmE 'tzec'rno'rxaane
'qeime . ' '

Zone Symbol Description ‘Qnty ;Re—
’in diag- ’ \ ' marks
1 S ! |

Brrra MPHI4-I I
Plug MPH14~1
' Iltara marpysrz yewrmrens 6.692.292 I ™
Amplifier load board 6.692.292
Pesmcropu:
Resgistors:
67 |RI OMIT-0,5-470 Om+I0% I
G7 |RR ClI3-I%-2,2 xOM+R0% I
G7 |R3 OMIT-2-I80 Om+I0Z I
G7 | R4 ClI3-I9a-470 Om+20% I
G7 | RS OMIT-2-I80 Om+I0% I
G7 |R6 CI3-I9a-470 Om+20% I
G7 | R7 OMIT-0,5-470 Om+I02 I
G7 |R8 CO3-I9a~2,2 xOM+R0% I
(c34 CI, C2| Konazmencarop KM-506-H90-0,0I5 Mxd 2
H30JIEpOBaRHHH
Capacitor KM-56-H90-0,015 MED
ingulated
¢7| 1I,L2| Karymka mHIYXTHBHOCTH 2
Inductance coil
Iltara ynpamnenms pemmmom T I y8
6.692.2%3
Cerete control board AT
6.692.293
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TlponomxeHne

Continued
1 1 1 1
‘Nlozmmana, ‘Kosmm—- ° Tlpmve-
3oHa 'oGoszHa- ! HamveHOBaHUE 'yecTBO! uaHHe
! genpe ! ! !
Zone !Symbol Description 'enty ! Re-
'in diag-! ! ! marks
'vam ! ! !
1 1 1 1
Pe3HCTODH:
Resistors:
F7 RI...R4| CO3-I9a-220 xOM+20% 4
F7 | RS OMIT-0,25-43 ¥Om+IO0% I
F7 R6 OMIT-0,25-18 xOm+I0% I
F7 R7 OMIT-0,I25-51 xOm+I0% I
77 R8 Cl4-IB-220 xOm-A I
#7 | CI...C5| Kommencarop m-zc-mo-o,%gg%% 5
Capacitor KI-26-H90-0,0I

.-20%

254



[lpononzeHue

Continued
[IEPEYEHB
SIEMEHTOB K CXeMe TeHeparopa passeprkr (Prc.6)
LIST

of Elements for Sweep Generator Circuit (Fig.6)

T T 1 !
3oHa y Hosmms, y Kooz Iprme -
y odosHa- HarmeHoBaHme 1 9eCTBO, dagme
| d9eHHe ] 1 !
Zone  Symbol 1 Description | Quty 1 Re—~
t in diag- ! ! marks
| Tam 1 ! !
! 1 ! 1
1 1 1 1
] 1 1 !
! 1 1 1
! 1 ! !
IlnaTa passeprrr 6.692.307 I yo
Sweep generator board 6.692.307
PesmcTOpH:
Resistors:
II0 | RI C2-26-0,5-56,2 Om+IZ I
II0 | R2 €2-26-0,5-6,19 KOM+I% I
II0 | R3 C2-10-0,125-562 Om+I% I
HIO | ®4 OMIT-0,5-51 Omt5% ~ I
HIO | RS OMIT-0,25-2,2 &OM+5% I
II0 | Re C2-I0-0,I25-51,1 Om+IZ I
II0 | R7 C2-26-0,5-56,2 Om+I% I
110 | R8 OMIT-0,I25-I,5 xOmM+IO% I
HIO | RO OMIT-0,5-51 Om+5% I
1I0 | RII OMIT-0,25-820 Om+5% I
II0 | RI2 C2-I10-0,125-5I,1 Om+I% I
II0 | RI3 CI3-19a—47 Omt20% I
II0 i RI4 C2-I0-0,I26-51,I Om+I% I

255



Ilpomosxke Hme

Continued

1 ! 1 1
‘Hozmmmsa, "Koaz— ‘IpmMe-

BoHa ' 0Go3Ha- | HamveHoBaHme !qecrno!qaﬂze
3 qeHme : : :

Zone ' Symbol ' Description 'Qnty "Remarks
‘in diag=-’ : :
! ! ! !
ey ! !

PezncTopH
Resistors:

110 (RIS OMIT-0,5-750 Om+5% I

II0 |RI6, RI7|C2-I0-0,25-2 xOm+I% 2

II0 |RI8 C2-10-0,I25-24,3 Om+I% I

HIO |RI9 OMIT-0,5-51 Om+5% I

II0 |R2I, Re2|MCH-0,5-2,7 Om+I0Z 2

II0 |R23, R24{C2-I10-0,25-5I1 Om+I% 2

II0 |R?5 OMIT-0,I25-I6 xOM+IO% I

II0 |R26 OMIT-C,I25-27 Om+10% I

HIO |R27 OMIT-0,I25-5I Om+5% I

II0 |R28 02-10-0,25-2 xOM+IZ I

II0 |R29 C2-I0-0,125-51,1 Om+I% I

II0 |[R3I ¢2-10-0,25-I,I xOm+1% I

1I0 |R32 CII3-19a—470 Om+-20% I

110 |R33, R34(C2-I10-0,25-1,5 xOm+IZ 2

1I0 |R35 (2-10-0,I25-10 Om+I% I

19 |R36, R37|C2-10-0,125-24,3 Om+I% 2

I° R38 OMIT-0,25-360 Om+5%" I

10 R39 €2-10-0,25-3,01 &Om+I% I

9 |R4I 02-10-0,125-162 Om+I% I

HO |R42 OMIT-0,I25-100 kOm+5% I

H |R43 OMIT-0,I25-200 ®OM{S5% I

H9 |R44 OMIT-0,125-20 xOM+5% I

H9 R45 OMIT-0,I25-220 xOm+5% I

H9 R46 OMIT-0,I25-4,7 ®OM:5% I

H | R4 OMIT-0,I25-1 KOMES% I

I9 R48, R49 C2-I0-0,I25-37,4 Om+IZ 2

19 R5I C2-10-0,125-61,2 OmtI% I
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IIpomosxkeHne
Continued

T .
3ona ! Tosmums,

T T
y Konur— , TIpmme -

, odosHa- HarmeHoBaHme ;‘IGCTBO!anEe
JeHne . ' '
Zone ' Symbol ‘ Description ;Q,nty ;Re-
,in diag- .  nerke
pram 1 Y '
Pe3ucTopH:
Resistors:
H9 R52 WIT-0,I125-20 xOm+I0% I
H9 |RS3 [(;I'JUIT—O,IZS—IOO *OM+I0% I
19 R54, R65 MOH-0,5-2,7 OmtI0% 2
HO R56 CI3-I9a~2,2 xOM+R0% I
19 R57 OMJIT-0,I25-6,2 KOMt5% I
19 R58 CT5-I6TA-0,25 Br I0 xOm+I0% I
19 R59 02-I0-0,I25-365 OmtI%Z I
19 R6I 02-I4-0,25-1I3,3 xOm+I%-B I
19 | R62 OMIT-0,125-750 Om+I0% I
I9 R63 02-26-0,5-3,92 xOM+I% I
HO Re4 02-I0-0,125-200 Om+I% I
H9 | R65 OMIT-2-6,8 xOMt5% I
I9 | Re6 OMIT-0,125-I00 Om+I0% I
I9 R67 OMIT-0,I25-2,2 xOm+I0% I
19 R68 OMIT-0,25-5I ®Om+I0% I
H9 | R69 €2-10-0,125-178 Om+IZ I
H9 R71 02-I10-0,25-1,62 ®Om+I% I
HO R72 02-I0-0,I25-5II Om+I% I
19 |R®B 02~26-0,5-I0 xOm+I% I
19 R74 OMIT-0,I25-2 ®OM+5% I
19 R75 OMIT-0,125-360 Om+IO0% I
19 |R7 C2-10-0,125-243 Om+I% I
H9 | R77 02-I0-0,25-I,21 wOm+I% I
I9 R78 OMIT-0,I25-2 xOm+I0% I
I9 R79 OMIT-0,I25-1 xOm+5% I
19 R8I OMIT-0,125-1,5 xOmt5% I
19 R82, R83 | (2-I0-0,I25-I50 Om+I% 2
H9 R84 OMIT-0,I25-4,7 ®OMi5% I
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TIpomonmxenne

Continued
Nozumusg, Kosm- |IIpmmve-—
Some | ogoaHa- HammeHoBan#e YeCTBO | 3aHme
JeHne
Zone | Symbol Description Qnty |Remarks
in diag-
ram
Pe3mcTODH:
Resistors:
H9 R85 02-10-0,I25-5I1 Om+I7% I
I9 R86 OMIT-0,I25-4,3 xOm+I0% I
19 R87 MOH-0,5-2,7 Om+I0% I
19 R88 OMIT-0,I25-300 xOm+I0% I
19 R89 OMIT-0,I25-I,5 xOm+IO% I
19 ROI OMIT-0,I25-1 xOm+I0% I
19 R92 OMIT-0,I25-I3 xOm+I0% I
I9 R93 02-26-0,5-3,92 xOm+I% I
112 | R9? OMIT-0,I25-20 kOm:10% I
KI2 | R98 02-26-0,5-3,32 xOmtI% I
KI2 | R99, RIOO |C2-26-0,5-I0 xOm+I% 2
II2 | RIO2 OMIT-0,I25-I00 Om+I0% I
II2 | RIO3 OMIT-0,I25-4,7 xOm+I0% I
II2 | RIO4 OMIT-0,I25-5I Om+I0% I
KI2 | RIO5, RIO6|C2-I0-0,I5-332 Omtl% 2
II2 | RIO? OMIT-0,I25-I50 xOm+I0% I
II2 | RIO8, RIO9| OMIT-0,I25-4,7 xOm+I0% 2
KI2 | RIII OMIT-0,I25-100 Om+10% I
KI2 | RII2 OMIT-0,I25-I60 Om+I0% I
112 | RII3 OMIT-0,125-20 xOm+I0% I
KI2 | RII4 OMIT-0,I25-I00 Om+IO0% I
KI2 | RIIS OMIT-2-8,2 xOm+5% I
II2 | RII6 OMIT-0,125-200 xOm+I0% I
KI2 | RII7 €2-10-0,125-I80 Om+I% I
I1I2|RII8 OMIT-0,I25-I0 xOm+I0% I
KI2 | RII9 02-10-0,125-5I1,I Om+I% I
KI2 | RI20 OMIT-0,I25-30 Om+IO0% I
KI2 | RI2I, RI22|OMIT-0,I25-I00 Om+IO% 2
IT2 | RIR OMIT-0,125-I00 Om+I0% I
KI2 | RI24 OMIT-0,125-360 Om+I0% I
KI2 1 RI25 C2-10-0,125-243 OmM+I% I
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TponosxeHHEe

Continued
No3mmus, Romma- [Ipmme-
3082 | o603Ra~ Hamme HoBaHHe 9ecTBO |nHEe
YeHne
Zone | Symbol Description uty Remarks
in diag-
ram
PesucTOpH:
Resistors:
II2 |RIZ6 OMIT-0,I25-I60 Om+I0% I
KI2 |RIZ7 02-10-0,I25-511 Om+I% I
KI2 |RI28 c2-10-0,25-3,01 xOm+I% I
KI2 |RI29, RI30 |OMIT-0,I25-I00 Om+IO% 2
KI2 |RI3I OMIT-0,I25-I xOm+I10% I
KI2 |RI32 OMIT-0,I25-160 Om+IOZ I
112 |RI33 MOH-0,5-2,7 Om+I0% I
112 (RI34 02-26-0,5-5,I1 xOm+I% I
112 |RI35 02-10-0,25-2,74 xOM+I% I
KI2 |RI36 C2-I0-0,I25-5I,I Om+I% I
KI2 |RI37 OMIT-0,I25-I00 xOm+I0% I
KI2 |RI38 C2-26-0,5-6,19 xOm+I% I
KI2 |RI3S (2-10-0,25-2 KOMtI% I
112 |RI4I (2-10-0,125-383 Om+I% I
KII | RI42 C2-26-0,5-7,5 xOm+1% I
III | RI43 C2-10-0,I25-301 OmtI% I
KII | RI44 C2-10-0,125-825 Om+I% I
KITI | RI45 C2-I0-0,I25-383 Om+I% I
KII | RI46 €2-26-0,5-4,32 xOmtI% I
IITI |RI47 C2-I10-0,25-1,62 xOmMtI% I
KII |RI48 C2-10-0,125-61I9 Om+1% I
KII |RI4S OMIT-I-I5 xOM+5%7 I
III |RISI, RI52|C2-I4-0,25-I40 xOm+I%-E 2
KII |[RISS OMIT-0,5-47 xOm+5% I
III |RI54 02-26-0,5-3,92 xOM+IZ I
KII |RISS C2-14-0,25-5I1 xOm+I%-B I
III |RI56 C2-10-0,125-301 Om+I% I
III |RIS7 OMIT-0,I25-51 Om+I0% I
KII |RI58 OMIT-0,25-I,2 MOM+5% I
IIT |RI5S C2-26-0,5-I0 xOm+1Z I
III |RIeI OMIT-0,I25-I00 Om+I0% I
KII [RI62, RI63|OMIT-0,I25-360 OmtI0% 2
III (RIG4 €2-10-0,I25-1 xOm+IZ I
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IlpomosmkeHue

Continued
llozmims, Kom-  |[pmve-
o, | oGozra~ HamvernoBanme YeoTEo qime
yeHue
Zone |Symbol Description Quty Re-
in diag- marks
ram
Pesucropn:
Resistors:
III} RI6S C2-26-0,5-I0 xOm+I% I
KII| RI66, RI67| OMIT-0,125-I00 xOm+I0% 2
III| RIe8 OMIT-0,I25-I00 Om+IO% I
RI69 C2-14-0,25-39,2 xOmtI%-B I
KII} RI7I OMIT-0,I25-I0 Om+I0Z I
III| RI72 OMIT-0,125-I0 xOm:IOZ I
III| RI73 MOH-0,5-2,7 Om+I0% I
III| RI74 OMIT-0,I25-I00 Om+I0% I
KII| RI? OMIT-0,I125-300 xOm+I0% I
KII} RI76 C2-10-0,25-2 xOm+I% I
KII}] RI77 C2-I14-0,25-I00 xOm+I%-B I
III| RI78 OMIT-0,125-360 Om+107 I
KII} RI79 OMIT-0,125-I xOm+10Z I
1II| RI8O OMIT-0,I25-I rOmtIO% I
1II| RI82 OMIT-0,125-13 xOm+I0% I
KII| RIS3 OMIT-0,125-20 xOm+IOZ I
III| RI84 02-26-0,5-9,09 xOm+I% I
1II| RISS C2-14-0,25-I00 xOM+IZ-B I
KII| RI86 OMIT-0,125-20 xOm+IO% I
KII| RI87 OMIT-0,I25-I00 Om+IOZ I
III| RISS OMIT-0,125-4,3 xOM+I0% I
LI3 | RIOI C2-14-0,25-13,3 xOm+I%-B I
LI3 | RI9 C2-10-0,25-I,5 xOm+I I
LI3 | RIS3...RI97| OMIT-0,I25-561 xOm+I0% 5
LI3 | RI9 C2-I4-0,25-100 xOm+I%-F I
1I3 | RI99 C5-6-I Br 4,7 xOm+I% I
LI3 | R00...R202 CI5-I6TA-0,25 Br I0 xOm+I0% 3
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[Ipomosxe Ane

Continued
Bona Noammms, Kouam- prve -
‘ 0Go3Ha- HammeHoBaHHE 9€CTBO [9aHHe
qeHHe
Zone Symbol Description Quty Remarks
in diag-
ram
KornexcaTopu:
éapacitors:
II0 [CI KM-656-H90-0,047 Mxd m30aMpOBaHHHIL I
insulated
1I0 |C2 KI-I-M75-2,2 mP+0,4-3 I
HIO |C3 KM-6-H90-I mrd I
1I0 |C4 KM-56-H90-0,0I5 m3osmpoBaHHit I
insulated
110 |C5 KI-I-M75-36 md+5%-3 I
110 |{C6, C7 KM-56-H90-0,047 mxd m3ommpoBaHaHi 2
insulated
HIO |C8 KM-6-H90-I Mrd I
II0 |C9 KM-56-H90-0,0I5 mxd m3oampoBaHHit I
: insulated
1I0 | CIO KI-I-4175-2,2 nd+0,4-3 I
19 | CII, CI2 | KM-56-H90-0,0I5 mMxd® m30aMpoBaHHHI 2
insulated
19 CI3 KI-14175-2,2 n®+0,4-3 I
19 CI4 KM-56-H90-0,047 Mr® m30JApOBaHHHIT I
insulated
I8 CI5 KM-6-H90-I mxd I

261




NpozonzeHUe

' Continued
1 Tozmmed, HamMeRoBAHEE Koymrge- | Ipmvega—
- | oGosga- CTBO Hpe
i qeHme
) Symbol Description Qaty Remarks
' | in diag-
Tam
KoBmeHCaTOpH:
Capacitors:
! C32 KM-56-M750-1000 nd+I0% I
| H30JIMPOBAHHHI
i insulated
C33 KI-I-M700-47 mb+I0%-3 I
C34 KM-56-H90-0,047 Mrd I
C35 KM-6-H90-I mxd I
C36 Ki-56-H90-0,047urd I
H30JEpOBaHHKH
insulated
5 Cc37 K50-6-I-25B-I0 Mr® I
} | 38, (39 | KM-56-H90-0,047 wxd 2
M30JEPOBAHAHE
ingulated
] C40 KM-56-H90-0,1I Mmxd I
E30JEpOBAHANH
insulated
;!2 C4I M-56-H90-0,0I5 mxd I
E30EPOBAHHNT
insulated
2 |Cc42 KI-I-M700-30 m®+5%-3 I
t2 | c43 KI-I-MI300-39 m0+55-3 I
2 |oc44 KM-56-H90-0,047 #xd I
? M30EpPOBARHNT
i| insul aked
KT4-216-4/20 o I
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lIpononxeHue

Continued
Hozmms, Kommrge- | Ipmaeva-
3082 | ¢ somHA- HamvedoBaHHE CTBO Hite
geHue
Zone Symbol Description Quty Remarks
in diag-
{ Iram

KoHmeHCATOPH:
Capacitors:

KIT C46 1-56-11750-I1000 nd+I0% I
A30JIAPOBaHHEI ’
insulated

III Cc47 K50-6-1-25B-I0 Mmud I

III C48 KM-56-H90-0,047 mx® I
M3OJIVMPOBAHHHIE
insulated

III C49 [1-56-4750-1000 md+I0% I
HM30JIEPOBAHHHIL
insulated

KII C5I KM~6-H90-I rx:® I

KII C52 KM-56-14750-220 nd+I0% I
H30IMPOBAHHAHM
insulate§

I C53 KM-56-H90-0,0I5 mMxd I
E30TNPOBAHHHI
insulated

III C54 KT4-216-4/20 md I

KIT C55 KM-56-1750-I000 nP+I0% I
M30JIMPOTaHAHIT
insulated

i1 | cse, 057 KI-20-H90-0,0To0% 2
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lipozonxenue

Continued
B [ozmmsa Kosmge- Npmmega-—-
Bona | o6ozna— Hamenosanme 0750 i
JeHme
Zone | Symbol Description Quty Remarks
in diag=-
Iam
KonnmeHcaTOpH:
Capacitors:
KII C58 KM-56-H90-0,0I5 mud I
H30JIMPOBAHHHH
insulated
III C59 KM-56-H90-0,1 mxd I
M30JIAPOBaHHHIT
insulated
KII C60 KT4-216-2/10 nd I
KII Cel KM-56-M750-470 md+I0% I
A30JIMPOBAHHHT
insulated
1II| oe2 K1-26-H90-0, 011008 I
L I4 C65 K77-1-63B-10 mxd+I% I
L I3 C66 KM-56-H90-0,047 Mrd I
HM30JIMPOBAHHNI
insulated
II0| r»I..Z3 KaTymka memyxTmBHOCTH 3
Inductance coil
19 L4, L5 Karymea mumyxrmesocT: 2
Inductance coil
HIO BIL [eperumgarens IIRK I
Switch M2K
112 B2 Tepewmogarens 2K I

switch TIRK
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[Ipononxenue

Continued
Hosmmsa, Konmge- | IpEmeda-
3082 | 5oana- Hammerozasue CTBO HHe
qeHmne
Zone | Symbol Description Qnty Remarks
in diag-
Iam
110 II, IR Imon 2N503B 2
Diode 2I503B
HO 7 CradmmTpon 2CI56A I
Zener diode 2C156A
19 I8, I9 Tyarenpanuit mmom IN30SA 2
Tunnel diode IN305A
19 III...JI6 | Imox 2N503B 6
Diode 2I503B
KIi2 J2I...0124 | Cradwmmrporn 2C2I0B 4
Zener diode 2C2I0B
112 25, I26 1lmox 20503B 2
Diode 2I503B
K2 | 127 Iiwox, 25035 I
Diode 2I503B
KIz2 I8 HIrox 1223 I
Diode JI223
112 I29 Cradmrmrpon 2C2I0B I

Zener diode 2C210B
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TIponmosxke HYE

Cont inued
Hozmmsa, Ko. I
Bona Jqn- | lIpame-
o6o3Ha- HamMeHOBaHme wecrso| wanme
qeHne
Zone| Symbol Description Qnty |Remarks
in diag-
ram
KI2 | I30 Craducrop 2CII3A I
Stabistor 2C113A
112 | I3I Iwon, I3II I
Diode I3II
KI2 | 132, I33 | Imoxm RLS03B 2
Diode 2I503B
KII | 134 Imon 2US03B I
Diode 2IIS03B
III | I35, N36 | Ilmoxm 2N503B 2
Diode 2I503B
III | 137 CracduimTpor 2CIS6A I
Zenex diode 2C156A
KII | I38 Iwmon RI503B I
Diode 2I503B
III |39 Imom AMSO3E I
Diode 2JI503B
KIT | J4I Cradmmrpor 2C2I3B I
Zener diode 2C213F
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[Ipomosokenme

Continued
Nozmma Komu- |lIpmme-
o2 | 460sHa- Hamve HoBaHME 9eCTBO |uaHue
yeHM1e
Zone Syumbol Description Qnty | Remarks
in diag-
Xam
III | l42,.. Jmox 205035 5
I45, Ti48 Diode 2I503B
KIT | 146, 147, | Iuox 205U3B 3
149 Diode 2II503B
III | I5I...I53 Iumon 205038 3
Diode 2II503B
IITI | IS4 CradmwrinTpod 2CR2I3B I
Zener diode 202I3B
KII| I55 Ilmon 2N503B I
Diode R2I503B
LI3 | IS8 Cradwrirnon I8IGLH I
Zener diode JI8I6]
1I0! ICI InomHas c6opra QMC523B I
Diode configpuration 2[C523B
II2| LpI...Ip8 | Ipoccens BLCOKOYACTOTHHIL 8
I1-0,08-82+5%
R.f. choke JI-0,08-8215%
I1II | Ip.9 Jipoccess BHCOKOYACTOTHHI I
II-0,08-82+5%

R.f. choke 1I-C.08-82+5%
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Hpomosxe Hite

Continued
Boma Nozmms, Komz- | llpume-
06o3HaUe - HamveHOBaHHZE | gecTBo | HaHme
HEE
Zone | Symbol Description Quty .| Remarks
in diagral
19, | MCI TpassmcropHas marpma <TC6I3B I
H9 Array of transistors 2TC613B
I9 MC2 TpanamcTopras marpmna STCEI3B I
ATTay of transistors 2TC613B
II2, | MC3 TparsucTopHas marpmia 2TC6I3B I
KII Array of transistors 2TC613B
III, |MC4 Tpaxsucropaas marpmia 2TC6I3B I
KII Array of tramnsistors 2TC613F
1.I3 |MCS TpansucTopHas marpmia 2TC6I3B I
Array of transistors 2TC6L3E
TpaH3NCTOPH:
Transistors:
1I0 | TI...T6 2T37IA 6
19 ™7, T8 2T37IA 2
H9 T9 11308 I
I9 TII...TI3 2T3I6B 3
K12 | Ti6, TI7 2T326A 2
KI2 | TI8 2T3255 I
1I2 | TI® 2T326A I
KI2 | TRI, T22 2T325B 2
KI2 | T3 2T326A I
KI2 | T24 2T3I2B I
KI2 | T2?5 Tloneroit TpaxsgcTop 2lI305B I
Field transistor 2[305B
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Tpomosre HuIe

Continued
Bong |LOSHINA, HammeHoBaHEE Komg- | Tlpimve-
odo3Have- 9ecTBO |vaHme
HHe
Zone |Symbol Description QQty Re~
in diagram marks
KIZ| T26 TparzmcTop 2T325B I
Transistor 2732556
II2| T27 Tpanzmcrop 2T326A I
Transistor 2T326A
KII| T28, TR9 | Nomeso#t Tpassmerop <M303A 2
Field transistor 20I303A
II| T3I Tpansmecrop 2T326A I
Transistor 2T326A
KIT | T32 Iosepoft Tpamzmerop 2M303A I
Field tramsistor 2I303A
oI | T33 TpansmeTop 2T326A I
Transistor 2T326A
KII | T34 llomeBo# TpansmcTop JII303A I
Field transistor 2[I303A
KII | T35, T36 | Tpansmcrop 2T326A 2
Transistor 2T326A
I | T37 TpansucTop 2T326A I
Transistor 2T326A
III |T38 MoseBoit TpansmcTop 2M303A I
Field transistor 2[I303A
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Continued
Bosa lo3mmas, HamMeHoBaRHe Komm- |Opmme-
0603Ha9e— YeCTRO |danme
HEE
Zone Symbol Description Qaty Remarks
in diagram|
LI3 | T4I Tpansmcrop 2T203A I
Transistor 2T203A
mI...ns lirHpE 3
.One-pin plug
4 | 4 Bmmka MPHS-I I
Plug MPH8-1
ms. ..m7 ireps 3
One-pin plug
L4 | I8 Poserka PTTH-3-I I
socket PI'TH-3-1
[raTa nepexmodarens 6.692.294 I YI0
Switch board 6.692.294
Pesmcropu:
Resistors:
114 [ RI IITMH-0,5-30 kO0m+0,25% I
LI4 | R2 ITMH-0,5-75 xOm+0,25% I
L4 | R3 ¢5-5-1 Br 7,5 x0Omt0,2% I
LI4 | R4 ITMH-0,5-300 xOm+0,25% I
Ll4 | R5, R6 C5-5-1 Br 7,5 x0m+0,2% 2
LI4 | R7 ITMH-0,5-30 xOm+0,25% I
LI4 | R8 [ITMH-0,5-I5 Om0,25% I
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TIpormosme HEe

Continued
Tlosumusa, Koamm- |Ipmve-
Sora | ogosnaue- HamieRoBaHme YecTEO | YaHme
HEe
Zone | Symbol Description Quty | Remarks
in diag-
ramn
Pe3ucCTOPH:
Resistors:
L4 | RO IT.H-0,5-I50 x0mt0,25% I
Li4 | RIO TMH-0,5-300 kOMt0, 25% I
1I3 | RII mm-C,5-75 KOMtU,ZS%_ ]_I
1I3 | RIZ CR-I0-0,25-2 KOM:L% i
KonpencaTopH:
Capacitors:
L4y oI KM-56-1175-330 n®+I0% I
A30NMPOBaHANI
insulated
Li4! C« 1-56-111500-3300 md+10% I
A30JIMPOBAHHEH ‘
insulated
4| C3 Kil-6-H90-0,033 1k I
L[4} C4 Ki1-6-H20-0,33 md T
4| C5 K53-4-I5-3,3+20% I
4| Cs K534-15-33+20% I
4| o7 KCOT-R~500-T'-820+5% I
Lia | C8 K77-I-100B-0,I mxd+5% I
LI4 | UI Burka I
Plug
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[IpozoaxeHue
Continued

BJEMEHTOB K cXeme yocmwmrrenas "X" (Pmc.8)

LIST

of Elements for Horizontal Amplifier Circuit (Fig.8)

Hosmms, Koup—- | pmae-
3088 | gommage— Hamvenosanme TeCTBO qs.ane

" Hme
Zone | Symbol in Description Quty Re~

diagram marks

Ilrara yewmmreas "X" 6.692.309 I Y11
Horizontal amplifier board "X"
646924309
PespcTOpH:
Resistors:

NI6 | RI ¢2-10-0,25-200 Omt0,5% I
MI6 | R2 c2-10-0,25-200 Om+0,5% I
KI6 | R3 C2-I0-0,25-988 Om+0,5% I
K16 | R4, RS €2-10-0,25-243 Om0,5% 2
RI6 | R6 ¢2-I10-0,25-150 Om+I% I
§¥16 | R7 C2-26-0,5-3,65 xOmt+I% I
MI6 | B8 C2-10-0,25-30,I OmI% I
NI6| RO 02-10-0,25-348 Om+1% I
NI6| RII OMIT-I-20 KOM+5% I
KI6| RI2 OMIT-0,25-5I0" Om+10% I
NI6| RI3 OMIT-~I-I8 xOM+I0% I
NI6| RI4 02-10-0,25-150 OmtI% I
NI6| RIS C2-26-0,5-3,65 rOM+I% I
MI6 | RI6 C2-10-0,25-30,1 OmtI% I
MI6 | RI7 OMIT-0,25-I5 xOm+I0% I
Xie | RI8 OMIT-0,25-5I0 Om+I0% I
NI6 | RI9 OMIT-0,25-270 xOm+I10% I
MI6 | R2I OMIT-0,25-220 xOM+I0% I
MI6 | R22 . CII3-I9a-I00 xOm+20% I
NI6 | R23 02-26-0,5-1,3 x0m2% I
NI6 | R4 €2-10-0,25-825 Om+I% I
MI6 | R25 €2-10-0,25-I00 Om+I% I
MI6 | R26 OMIT-0,25-75 x0m+10% 1 1
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[Ipomonxenye

Continued
Sona ['OSHLULT, Hamvenosanme Koz~ |Tpmve-
odo3Hage - YEeCTBO |4aHme
Hye
Zone |(Symbol Description Quty Re-
in diagram ma
PesucTops:
Resistors:
N Isg R27 MIT-0,25-75 Om+I0% I
NI6] R28 OLJIT-0,25-100 Om+I0% I
NI6' R29 02-26-0,5-5,11 xOm+I% I
NI6; RSI C2-10-0,25-200 OmtI% I
NI6| R3z Cli4-Ia-I00 Om-A-I6 I
NI6{ R33 02-26-0,5-5,L1 xOm+I% I
NI6; R34, R35 |OMIT-0,5-5I xOmt5% 2
MI6 R36 MOH~0,5-I0 OmM+10% I
NI6 R37 OMIT-I-I2 ®OM#5 ) I
NI6 | R38 (N3-I9a-2,2 KOM+euis I
NI6 R39 OMIT-I-I2 xOM457? I
NI6 R4I (2-10-0,25-1,5 x0M+I% I
MI6 R42 02-10~0,25-1,21 kOm+0,5% I
ML6 R43 MOH-0,5=-I0 OmM+I0% I
N16 R44 C2-26-0,5-4,75 KOM +2% I
NI6 R45, R46 | C2-10-0,25-30,1 OmxI% 2
MI6 RA7 (2-26-0,5-4,75 KOM+2% I
NI6| R48 OMIT-2-8,2 ®rOM+57 I
NI6| R49, RS0 |OMIT-0,25-75 OmM+I0% 2
NI5| R52 CTB-I9%-I xOM+R0% I
NI5| R52 OMIT-0,25-I5 KOm+IO0% I
NI5| R54 OMIT-0,25-750 Ont5% I
MI5| RG55 O.IT-0,25-750 On+5% I
NI5| R56, R57 |C2-26-0,5-4,75 KOmt2% 2
NI5| R58, R59 |CR-26-0,5-9,09 xOw+2% 2
NI5{ R6I C2-26-0,5-5,I1 xOm+I% I
NI5| R62 C2-10-0,25-422 Om+I% I
MI5| R63 (2-26-0,5-5,II xOm+I% I
IS5 R64 MUIT-0,25-I50 KOM+IO0Z I
NI5| R66 ClI3-192-470 Om+20% I
M5!0 R67 C2-10-0,25-51,1 Om+IZ I
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Ipomonzenne

Continued
Bong | Mosmuaz, HamveHoBasme Konm- [Mpmve-
o6o3Ha9e -
YeCTBO [4anMe
HEe
Zone | Symbol in Description Qty Re—
di"'sa an marks
Pesucropu:
Resistors:

NI5 | R68 C2-10-0,25-51,I Om+I% I

NI5 | R69 OMIT-0,25-I00 Om+I0% I

RIS |R7I, R72 |OMIT-0,25-750 Om+I0% 2

MI5 {R73 OMIT-0,25-100 Om+I0% I

NIE R74 C2-10-0,25-437 Om+I% I

MI R75 C2-I0-0,25-437 Om+I% I

NI5 |R76 OMIT-0,25-1 xOm+5% I

NI5 |R77, R78 |OMIT-0,25-51 Om+I0% 2

MI5 |R79 OMIT-0,25-I xOm+5% I

NI5 |R8I . OMIT-0,25-I,8 xOm+5% I

MIS | R82 OMIT-0,25-1,8 rOMt5% I

NIS |[R83 €2-26-0,5-5,97 xO0m+I% I

NIS | R&4 (2-10-0,25-523 Om+I% I

MI5 | R85 (2-26-0,5-5,97 rOm+I% I

MIS | R86 C2-10-0,25-523 Om+I% I

NI5 | R87 ClI3-I92-4,7 rOm+20% I

NI5 |Rs8 C2-26-0,5-4,32 xOm+I% I

MIS5 [ R8¢ C2-26-0,5-4,32 xOm+I% I

NI5 | ROI OMIT-0,5-82 xOM+5%" I

NI5 | R92, R93 |OMIT-0,25-I2 xOm+5% 2

MI5 | R4 OMIT-0,5-82 OM+5% I

NI5 | RS C2-26-0,5-5,62 xOm+I% I

MIS [ R96 C2-26-0,5-5,62 xOm+I% I

NI5 | R97 02-26-0,5-620 Om+2% I

NI5 | R98 C2-26-0,5-750 Omt+e% I

NI5 | R99 OMIT-I-6,2 xOM+5% I

NI5 | RIOI, RIO2CMIT-I-8,2 xOm+5% 2

MI5 | RIO3 OMIT-I-6,2 ®OME5% I

NI5 | RIO4, RIOS|OMIT-0,25-75 OntIO% 2

NIS | RIO6 OIT-0,125-30 OmrI0% I

NI5 | RIO7 OMIT-0,125-30 Om+IO0% I

MIS5 tRIO8 OWIT-0,5-100 OM+IO% I
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Continued
HNosmmsa, Kouim—- |1I,
3ona [prve -
oGoarate- Hamserosanme 960TBO [qanme
HHA®
Zone |Symbol in Description @ty | Re-
diagram marks
Konneacaropu:
Capacitors:

FI6 | CI, C4  |KI-26-H90-0,0I'50% 2

MI6 | C2, 3 | KI-26-H90-0,0I*50% 2

NI6 | C5 KI-I-¥<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>