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BHUMAHHE!

[Tpu mepenoce H ycrauoske NPHOOPA B BEPTHKAJILHOM TOJNOXKEHHH
LIHYP HHTAHIA OYCOCHHHHTS.

Tlepes BrMOTeHHEM npHOOPA B CETh PYUYKy %t TNOBEpHHTE HPO-
THB 4acoBOH CTPeNKU JO ynopa.

Pery/upoBKy SIPKOCTH NPOH3BOLHTL TOABKO TMocie IBYX-, TpPex-
MHHYTHOTO nporpesa npubopa.

Oxemayarauua npubopa c HecGajaHCHPOBAHHHIM yCHAHTegaeM Y
NPUBOILUT K NPexkJeBPEMEHIIOMY BBIXOLY H3 CTPOs TpaHaucTopos Tl i
T2 (xopmyc).

Ipx mocraBke NpHGOPOB B CTPalbl C TPONMHYECKUM KJAHMATOM
[OCTABIHK FapaHTHPYeT ero HopMmasblylo paboTy NpPH YCJAOBHH Xpa-
HCHIIR M 3KCTIyaTALMM NpHOOPa B NOMEWeNHsIX C KOHAHLUOHHPOBAL-
HBIM BO3YXOM.

PaGora nprGopa B peKHMC KODOTKOTO 3aMBIKAHMHS HCTOUHNKOB
nuranug —10V, -+ 10V, +80 V cBrimic 5 MHHYT HCAOMYCTHMA.

1. BBEJEHHE

Hacrosimee TexHHYCCKOE OMHCANHE H HHCTPYKUHST 1O 3KCmiyara-
(WK NpeIHA3HAUeHb! IS H3yYenua npubopa «Ocumnnorpad yuusep-
caabibiii C1-65A», ero npuHUMTA ZAeiCTBHS H [J PYKOBOACTBA NpPH
9KCITyaTallHH,

TexXHHUCCKOe OMHCAHHE H HHCTPYKLHS MO SKCIyaTAlldd COAepiKat
CBeJeHHA O TMpHHUMME AeHCTBHA OCUMANOTPa(a, YKA3anus 10 perysd-
pOBKe, KCIIyaTallly, 06CayXKUBAHHIO, HAXOXKALHUIO IeHCTpaBHocTeil
# mosepke nocae peMonta. Texer TO npusenen B ansGome Ne 1.

Bee oeMeHTH, YKa3aHibie B TEXHHYCCKOM OMACAHHH ¥ HICTPYK-
LHH 1O SKCNAYATAUHH, 0603HAYAIOTCS MO3HLHOHHEM IOMCPOM C 10-
6apaenueM B ckobkax Oykebl Y M LU(P, XapaKTePHIYIOUHX HOMeEp
IIaThl B COOTBETCTBHH CO CXEMOI 3JeKTPHUECKOil MpHILHIHAILHOIN.

Bce HOMepa KOHTAKTOB lepekiiouatenieli Ha 3eKTPHYECKOR cxeve
sBAsIOTCA yeaoBHbIMA, [Tocsie 06031aueHHst 3JeMCHTOB, DAaCNOJOXKell-
HEIX BHEC NJAT, B CKO6KXAX YKA3HIBAETCH CIOBO «kKOpNyc». Cxembl 3Jek-
TpHUECKHE TPHHLUNHANBHbIC TOMENIeHsl B anbboMe Ne 2.

[IpennpHATHE-TOCTABILMK ~OCTaBAAET 3a COCOH 1pPaBo BHOCHTL
B KOHCTPYKLMIO W CXEMy HENPUHLMMUANBHBIE H3MEHENHH, HE BJIHIIO-
LI 1a BHIXOHEIE TapaMeTpPHhl.

2, HABHAYEHHE

9.1. Ocunanorpat yuusepcaiuhbifi C1-65A npennasHauen And
HCCNeNOBAHHS (DOPMBL 9JMEKTPHUCCKHX CHIFHAJOB IyTeM BH3YaJbHOrO
HaBMIOfeHHS H H3MePeHHs HX AMIIHTYJHBIX H BPEMEHHBIX NapaMeTpos.

2.2. Ocnuanorpad MOXET SKCIIYaTHPOBAThCA B  CIEAYIOUIHX
YCIOBHAX:

a) Temmeparypa OKpyxammero Bosiyxa or 243K (—30°C)
1o 323 K (+50°C);

6) OTHOCHTEJbHAS BJAXKHOCTb OKDPYXKAIOLWero BO3AYXa 10 989%
npu Temneparype 1o 308 K (+35°C);

B) aTmocepuoe fasnenue 1004 kPa.

2.3. Ocumanorpad yaosiersopsier Tpebosanunam [OCT 29261-76
u TOCT 22737-77.

[To TOYHOCTH BOCHPOH3BEIEHHS (POPMBL CHTHAJA, TOUHOCTH H3Me-
DEHHs BPEMEHHbIX HHTEPBAJNOB X AMIVIHTYZ OCLUIOrpad OTHOCHTCA
ko I xaaccy TOCT 22737-77.

5




3. TEXHHYECKHME JAHHbIE

3.1. Pa6ouas uacTb 5KpaHa ocuussorpacha:

no ropu3ontasy — 80 mm (10 peneuwnit);

10 BepTHKAMH — 64 mm (8 gensenuit);

3.2. MuHMManbHAS YACTOTA CJENOBAHHI DPa3BCPTKH, MPH KOTO-
po#i obecneuuBaeTca HaGJIONEHHE HCC/IeLYeMOTO CHIllaaa 1a HanGodee
GeicTpott passepTxe, He Godee 50 Hz.

3.3. llupuna nunuu syda ne npessimaer 0,6 mm. [pu koapdui-
eHte oTk/oHenns 0,005 V/oes. WMpHHA JHIMM Nyya He npeBbILAeT
0,8 mm.

3.4. HopManbHbIll 1HANA30H aMIUIATYAHO-4aCTOTHOR XapakTepi-
CTHKH TPaKTa BEPTHKANLHOTO OTKJIOHEHHS HAXOZHTCS B mperenax or 0
10 10 MHz. Ipn xoadpuumente otraouenns 0,005 V/oea. — or 0 jmo
7 MHz.

3.5. BpeMa HapacraHus TEPEXOAHOH XapaKTCPHCTHKM TPaKTa
BePTHKAJLHOTO OTKJOHeHHs B mojoxkenusix 0,1; 0,2: 0,5; 1; 2; 5; 10
nepexaouarenst V/IEJL. we mpesbimaer 8 ns; B nosoxenust 0,005 ne-
pekmosatens V/IEJL. ne npessimaer 10 ns; B nonoxenusx 0,01; 0,02;
0,05 e npeBwlaer 7 ns.

3.6. BeGpoc HA MepexofHON XapaKTEePHCTHKE He upessimaer 5%,

3.7. Cnay sepwuner [1X pawtensHocTsio 0,5 ms ne npeskiuaer
5% (A1 3aKPHITOrO BXOZA).

3.8. HepaBHOMEPHOCTL TEPEXOJHOM XapaKTEPHCTHKH (OTpaie-
HHSl, CHHXDOHHbIE HABOJIKH) NOCTE BPEMEHH YCTaHOBJEHHS 3t,, OT-
CUMTHIBAEMOTO OT TOUKH Ha dponte [1X, pacrmosoxkeHHoll Ha ypoBHe
0,1, ne nonxHa npesniwate 1,5%.

Npumevanne. T, — BpeMa Hapactauus TIX.

3.9. TMapamerpsl BXOZa KaHana BEPTHKANLHOIO OTK/ICHENNS:

a) BXoAnoe compoTusJjeRne 140,03 MQ;

6) BXOMNag eMKOCTb, Mapa/JejbHas BXOLNOMY CONPOTHUBJENIIO,
He npeswimaer 25 pF;

B) BXOJHOG COTPOTHBJICHHE C BHIHOCHBIM Jesuteaem [:10 10+
=1 MQ c¢ eMKocTbio, TapaJsejsbHOH BXOLHOMY CONPOTHBJEHHIO,
102 pF;

r) BXOJ OTKDBHITHIH H 32KPHITHIH.

3.10. Koadunuent oTKIOHeHHS YCTAHABIHBAECTCA OJMHHALUATEIO
crynessimu ot 0,005 mo 10 V/men. c nnaBHOH peryaupoBkoit Ko3ddu-
LHEHTA OTKJOHEHHS OTHOCHTEJBHO KaJHGPOBAHHOIO MOJOMKEHHS HE
MeHee ueM B 2,5 pasa.

3.11. HennuefiHocTh OTKJOHEHHS He npesnimaer 10%.

3.12, Ilpenensl mepeMelueHyus Jyya 1O BePTHKAIHM HE MeHee
=64 mm.

3.13. Jlonyckaemoe cyMMapHOe 3HAYEHHE MOCTOSHHOrO M mepe-
MCHHOT'O HalpAXKEHUs IICCAELYEMOTO CHIHANA HA 3aKPHLITOM BXOZe yCH-
JIITeJ1s Bep THKAJBHOro oTkAoHeHHs (YBO) 300 V.
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3.14. MakcuMasNbHO NOMyCKaeMash aMIIATYNA HCCIRAYEMOTO CHr-
flana He NpeBHILAET:

a) npu pabore 6e3 BHHOCHOTO AenuTens — 60 V;

6) npu paGore ¢ BHHOCHEIM JennTenem — 300 V.

3.15. MunnManbHOR 3HAYEHHE HCCJGLYEMOro ClrHama, TMpH KOTo-
pom ofecneunBaercst KJaace TOYHOCTH ocupanorpada, e Soxee 15 mV.

3.16. MunuManbHas JJIHTENBLHOCTB — HCCJIGAYeMOTO  BPEMEHHOTO
HHTepBana, NPH KOTOPofi obGecmeuHBAaeTCs KJIACC TOUHOCTH OCUHJINO-
rpada, He Gosee 35 ns.

3.17. lonroBpeMeBHHA M KPATKOBPEMEHHBIE Apefih yemanrens
BEPTHKAJIBHOIO OTKJIOHEHUS:

a) B Teyenue 1 h — ne Goee 10 mV (2 aemenus);

6) 3a 1 min — ne Gosee 1,0 mV (0,2 nenenus).

Cwumelense Jayya:

a) 2,5 mV (0,5 nen.) npu u3MeHeHun HanpsakenHs cetd 50 Hz na
+109% oT HOMHHANLHOTO;

6) nepHoamMueckHe u cayuyafinsie orkIoHen#s 0.5 mV (0,1 nene-

3.18. 3ajep:xka H306pamelHs CHrUajda OTHOCHTEABHO HAUAIA
Pa3BEPTKH Ha 3KPaHe S/JEKTPOHHOJYHEeBOH TPY6xH He Menee 40 ns.

3.19. Kann6paTop aMIIHTYAH H JHTEJBHOCTH OGCCTEUHBACT BH-
navy 11 snauennit KanuGPOBOUHBIX HANPAKEHHI (THmAa Meanap): 0.02:
0.05; 0,15 0,2; 0,5; 1; 2; 5; 10; 20; 50 V c uacroto# cnenopatust 1000 Hz.
Tpexen nonyckacMolt OCHOBIION MOTPCIIHOCTH YCTAHOBKH KanHGpOBOL-
HOTO HanpsoKeHHs He Gosee 1% B OPMABHBIX YCIOBHAX NpPHMEHe-
HUS H He Gosce =2,5% B paGounx ycaoBuax npumenenus. Yacrora
cnefopanis umnyascos 100010 Hz B HopMaabibix yesaoBuax mpu-
merenns 1 100025 Hz B paGounux yCAOBHSX NPUMCHCHHS,

3.20. ITpenen nomycxaeMofi OCHOBHON MOTPEUINOCTH H3MEpernis
HANPAAKCHHA He npesbunact =5% B HOPMAJIbHHIX YCJAOBHAX MplMeHe-
nua # =6% B paGoynx yC1OBHAX NpUMEHEIHS.

3.21. 3Buauenne koshdbuuiientos pazpeptr: 0.01: 0.02: 0.05: 0.1:
0.2; 0,55 1: 2; 5; 10; 20; 50 ps/nen; 0,1: 0,2, 05; 1;2;5; 10; 20
50 ms/ze.. )

Tencpatop passepTk# paGortaeT B aBTOK0J1e6aTeIbUOM H #1y-
e PeXXUMaX H HMeeT OfHORPATHLI 341y CK.

3.22. Hesuneftnocts paGodefl yacTH paspepTiH  He MPCBHINACT |
5%. [Tpu 3roM B pabouyio 9acTb PacTARYTON PAIBEPTKII HE BRIIOUAIOT-
CSl HauanbHBI# H KOHEuHbl! YYACTKH PAa3BepTKH, COCTABJSIONIHE TO
10% oT ee AMHTENBHOCTH.

3.23. Tlpesen nomyckaemofi OCHOBHON NOrpPElIHOCTH l3MepenHs
BPEMEUHBIX HHTCPBAJIOB BO BCEM JManasone Pa3BepTKH (KpoMe pacTs-
HyTOft) MpH pasMepe H306paKeHU MO FOPUIOHTAMN I Mellee ABYX fe-
MeHHH HC mpesHuaer +5% B HOPMaJBHBIX YCAOBHAX NPHMEHCHHS H
=69 B paboUMX YCNOBHAX NPHMEHEHHS.

[Ipenes gomyckaeMOfl NOrpelIHOCTH H3MEPEHHS BpeMEHHBIX HIuTep-
BaJIOB B pabouelt wacTH PACTAHYTOH PasBEPTKH HEe NpeBLImIaeT *=5% B
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HOPMa/IbHBEIX YCJAOBHAX HpuMeHeHIa H +10% B pabounx yciaopHAx
NpHMEHEHHUS.

3.24. BHyTpenHsas CHHXPOUH3ALIST PA3BEPTKH OCYILECTBIICTCS:

a) rapMOHHUECKHM CHIHA/NOM B AHanasoHe gactoT ot 10 Hz 2o
50 MHz ¥ HMIIyJbCHEM CHIHAJI0M OOGCHX MOJAAPHOCTEH JIHTEJbHOCTHIO
or 0,35 ps 2o I s mpn pasmepe n3obpaxenusa ne Godee 0,8 meneHus;

6) CHTHaJOM THTalolel ceTH.

3.25. Buemusas CHHXPOHH3ALUHS Pa3BEPTKH OCYIICCTBASETCS Trap-
MONHYECKUMH CHrHasamy uactoroli ot 10 Hz no 50 MHz npr pasmaxe
panpskenus curaana or 0,5 1o 30 V M HMNyJbCHBIMII CHrHATaMH obe-
ux noJsipHocteli AaurenbHocTho o 0,35 ps mo | s npn ammauTyAe
nanpsxenta curnana or 0,5 1o 30 V. B pexuMe aBTo3anycKa CHHXPO-
HU3ALHST OCYLLECTBIAETCS CHTHAJaMH uacrotofi He wmeiee 30 Hz.

3.26. TNepemelrenHe Jjyua Mo TOPH3OHTANH O0GECCYHBACT YCTAHOB-
Ky Hauasja ¥ KoHUA pabouefl yacTH Pas3BePTKH B IEHTPANBLHON yacTH
JKpaHa.

3.27. KoadduuuenT OTKJIOHEHHST KaHAJA TOPH3ONTANLHOTO OTKJO-
nenus ne Goaee 0,32 V/neo.

3.28. IMosoca npomyckaHus KaHaja TOPH3OHTAJNLHOIO OTKJIOHEHHS
or 20 Hz 5o 3 MHz.

3.29. TTapameTpsl BXOJA Kallajla TOPH3OHTAJLHOTO OTKJIONENHS H
BXOAA CXEMBl CHHXDOHH3AUMH:

a) BxogHoe compotiBIente 1+0,2 MQ;

6) BXOAHAS eMKOCTb, MapaJiesbilas BXOAHOMY CONPOTHBJAGHIIO,
He Goaee 50 pF;

B) BXOZ OTKPLITHII H 3akpLiThifi. CyMMapHOe MakcIMaabHO LOMy-
CTHMOC TIOCTOSIHHOG H TepeMeHHOe HAaNpsKeHHe NPH 3aKPHTOM BXOAE
He npesbimaer 300 V;

r) BXOIHOE COMPOTHUBIEHHE C BHEUIHHM BLIHOCHBIM JEJHTEJEM
10020 kQ c napaanesbHOil eMxocTbio He Gosee 12 pF.

3.30. Amnantyaa musoofpasHoro Hampsxenns Ha raesne G V
pasBepTkH He MeHee 6 V na narpyske 20=2 kQ ¢ napaanensHoil cM-
xocteio 50£5 pF.

3.31. Kanan Z oGecneysBaer HaGaiofeHHe APKOCTHBIX METOK NpH
nojavue Ha ero BXOZ CPEeIHEKBAZPATHUECKOTO 3HAMEHMS HCIEITATENBHO-
ro Hanpsikenus ot 1,5 1o 20 V B nonoce uacrot ot 20 Hz n0 10 MHz.

3.32. INapamctpet Bxozxa Z:

a) BXOJHOE COmpoTHBJenHe 50+5 kQ;

6) BxozHAs eMKOCTb, Mapajne]bHas BXOJIHOMY CONPOTHBJAEHHUIO,
iie Gosee 140 pF.

3.33. DaekTpuueckas M30JAUHS Lencli NMHTAHHT MEXKAY BXOLOM
CETeBOr0 pasbeMa H KOPIYCOM OCLHInorpada BHIep:kEBacT 6e3 mpo-
6051 cpefHeKBaNIPATHUECKOE 3HAUEHUE HCILITATEJLHOIO HalpSAKeHHS:

a) 1,5 kV B BOpMa/ibHEIX YCIOBHAX;

6) 900 V B yc/0BHSIX NOBBILUEHHOH BJ1aXXHOCTH;

B) 375 V B yC/I0BUSAX TOHHIKEHHOTO aTMOC(EPHOTO AABJEHHS.

3.34. ConpoTHBJeHHe H30ANUMH lUerell NHTAHHA MEXIY BXoaoy
CeTEeBOro pagbeMa H KOpIycoM ocuuagorpada He MeHee:

a) 20 MQ B HOpMaJLHBIX YCJOBHSX;

6) 5MQ npH TOBHIICHHOI TeMIepaType;

B) 2 MQ npH noBhLILIEHHOH BJIaKHOCTH.

3.35. Ocuuanorpad coxpaHfier CBOM TeXHHYECKHC XapaKTCPHCTH-
Kl B Mpefesax HOpM, YCTAHOBNGHHHX B TY, IpH MUTAlHH €ro OT ceTu
11ePEMEHHOTO TOKA:

a) Hanpamenuem (220%22) V, uacrotoii (50%0,5) Hz, 60 Hz u
coneprKanHeM rapMoHik 10 5%;

6) manpsoxennem (115+5,75/220%11) V uacrorofr 400 12182 Hz n

cozepiaHHeM rapMoHHK 10 5%.

3.36. MoutnocTs, norpebJseMas ocuHATOrpadoM OT CeTH MPH Ho-
MHHAJBHOM HampsIsKEHHH, He npeBbiaer 125 VA,

3.37. Ocuuanorpad ofecneyuBaeT CBOM TeXHHUECKHEe XapaKTeplic-
THKH B NPEJEaax HOPM, YCTAHOBJEHHbIX TEXHHYGCKHMH YCIOBHIMH 110-
cJie BpeMeHH ycTaHoBeHus pabouero pexuMa, pasHoro 15 min.

3.38. Ocuuanorpad monyckaer HenpepuBHY pabory B pabouux
YCAOBHAX B Teuerue 16 1 MPH cOXpaHEHHH CBOHX TeXMHYECKHX Xapax-
TEPHCTHK B TIPeesnax HOPM, YCTAHOBIEHHBIX TEXHHYECKHMH YCIOBHIMH.

Ilpu srom obecrmeunBatoTcss HopMalbHble pexuMer OBII, TIII1,
JeTanefl i aN1eMEHTOB B Ipelenax HopM CTAHAAPTOB H TeXHHYECKHX yc-
JoBuil Ha HuX. [Tocne 16 1 paGorer moBTOpHOE BKJOUEHle npubopa
NPOM3BOAKTCS ¢ MepepeiBoM He Meree 1 h.

3.39. Haupsixxenne WHAYCTPHANLHHIX DaJHONOMEX HE MpPEBLILIAET
80 dB — na wacrorax ot 0,15 10 0,5 MHz; 74 dB —ua wuacrorax ot
0,5 10 2,5 MHz; 66 dB — Ha nactorax ot 2,5 go 30 MHz.

3.40. Ocunaiorpad) pabortociocoGer npi HOHHKCHHOM aTmocdep-
HoM RasiaeHun no 460 mm Hg (no Beicotst okoqao b kin) n Temie-
patype oxpyxaiomero Bo3ayxa 20£5°C (293+5 K).

3.41. HapaGotra Ha otka3 He meree 3500 h.
Cpox cayx06sl ocunanorpada 7 Jer.
Texuuueckuii pecypc — 10000 h.

3.42, TaGaputHble pasMeps ocuuanorpada 348%200%502 mm.
TFaGaputHbie pasMepel  ocuuaIorpada B YKJAGZOUHOM  AILHKE
583X 495X 296 mm.

FaGapuTHble pasMeprl TPAHCMIOPTHON Taphl mpHBenens! ia puc. 11,
3.43. Macca ocunanorpada He npeswiliaer:
6e3 ynaxopku 16 kg;

B yKaanke 32 kg;
¢ ynakoBko#t 70 kg.




4. COCTAB OCUHAJIOTPADA
4.1. Ocuunorpad mocraBasercs B KOMIUIGKTE,

YKazaHHOM B

Taba. |.
Ta6anua |
Hauveropanne O6o3Hauenne Koa. TIpumenanne
Ocunnnorpad yuusepeansunit C1-65A | 2.044.042-06 1
KoMnaekT sKennyaTaumoruod  moxy-
MeHTalEH:
— TeXHHUECKO® ONUCAHMe B HHCTPyKuua [ 2.044.042-06 TO 1 Anms6om Ne |
N0 SKCINYaTaURA Ans6om Ne 2
— topayasp 2.044.042-06 ®O 1
KOMYIJ]GKT 3aTacHHX 4HacTed:
— aamna CMH10-55-2 3
— BCTaBKH NNABKAE
BII1-1-2,0A 6
BIT1-1-0,254 2
KOMIAGKT WHCTPYMEHTOR K nNpRHAaf-
JIeRHOCTel:
— . geanrtens 1:10 2.727.020 1 Co whypom
COEZ{HHATC b+
~ Heautens 2.727.060 kol 4 8
— 32KEM 6.625.012 Cnt 1]
— Kabean Ne | 4.850.377 1
— KaGeap Ne 2 4.850.374 1
— kabenb Nz 3 4.850.378 2
— xabeqb Ne 4 4.850.376 2
— umyp cerepoit 4.860.015-01 1 | Iocrasnsercs
TONLKO RIS
BHYTDPEHHETO
pHHKa
— WHYpP COENNAHTENbH R 4.860.159 1 IMocrasaserca
TOMBKO Ha 3K-
cnopr
— xapiac 7.804.053 1
— mepexon 2.236.023 !
— mepexox KoakcHaNbHHE 92-28 2,754,563 Cn 1
— OpOBOJ COBIHHHTEMbIHI 4.860.016 1
— CBEeTODHABTP 5.940.001 1
— Tpoftak CP.50-95(B 3.640.095 L
— 1y6yc 8.647.000 !
— myn 4.966.002 i
— uexoj 4.166.045 1
— AIIHK YEAXOURKA 4.161.105 1
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5. YCTPOWMCTBO H PABOTA OCLLHJIJIGTPA®DA U Er0O
COCTABHBIX YACTEH

5.1. TIpunuun peficteus

CrtpyrrypHas cxema ocunsnorpada (puc. 2) comepxur:

— ocuuJorpaduyeckill nuauKaTop — 9JIT,

— KaHaJi BepTHKAABHOIO OTKJIOHEHHS, BKJIIOUAIOIIUI:

BXOJHOH aTTEHIoaTop;
TIPeAYCHIHTEND;
JUHIIO 33[ePIKKH;
BHIXOLHOM YCHAHTENb,
IPefyCHIHTEN CHHXDOHH3ALHH;
— KaHaJ TOpH30HTaJbHOIO OTKJIOHEHHS, BKIIOYAIONIHIi:
CXeMy CHHXDONH3AIUH,;
670K pa3BepTKH;
YCHJIHTENb TOPH30HTAABHOIO OTKJIOHEHUS;

— ycunurens Z (ycuauTeab NOACBETA) )

— xanu6paTop aMIIHTYIH H ATHTEABHOCTH;

— OJIOK MUTaHHA.

DNeKTPOHHONYYeBast TPYOKa CAYKHT A BH3YaNLHOTO HabJiofe-
HHS HOPMBL HCCJIEyeMbIX 3JIeKTPHIECKHX CHIHAMOB.

Wccaeayemsie cHrHanb Mogalorcs Ha Bxon Y. [Ipi moMolns Bxoj-
HOrO aTTEHI0ATOpa BLIGHPAIOT 3HAUeHHe CHTHAJa, yiobHoe JJs Hecse-
noBanHs Ha skpade DJIT. MccnenyeMHmii curHan yCHAMBAaeTCS Iped-
YCHJIHTEJEM BeDTHKANLHOIO OTKJIOHEHHS,

B TpakT ycHaHTeNd BEPTHRANbHOIO OTKJOHEHHS BKJIHOYEHA CHM-
METDHUHAS JHHUS 3aJEDKKH, KOTOpasl 3aJepiKHBaeT HCCAeLyeMblH
CHIHAJ Ha BPeMsi, KOMIIEHCHDYIOLIee 3a/lepiKKy CHTHAAa B CXeMe CHH-
XPOHH3aLK!, 6J0Ke Pa3BePTKH H CXeMe IOJCBETA, 4TO IO3BOJSET Ha-
6nr0faTh GPONTH KOPOTKHX HMIIYJIbCOB,

BLIXOHOMN YCHAHTENb BEPTHKAJBHOTO OTKJOHEHHS YCH/IMBAET HC-
ceayeMH i CHrHAA IO 3HayeHHs, YLOGHOTO a5 HCCIEJOBAHHSA HA K-
pare DJIT. C BHxoZa KaHaJa BePTHKAJBHOTO OTKJOHEHHS HCCJeLye-
MBIl CHPHAJl [I0AeTCA HA BEPTHKAJBHO OTKJIOHAIHEe naacTHHE DJIT.

Baox passepTkH BhipabaThiBaeT nuiooGpasioe HampskeHHe L5
OCYILIeCTBJEHHS BpeMeHHOA pasBepTkH Jayua DJIT. [TuaoobpasHoe Ha-
NPSKEHHE YCHIHBAETCH N0 HeoOXOZMMOro pasMepa yCHJMTENEM TOpH-
30HTAJBHOTO OTKJOHEHHS H [OCTYNAaeT Ha FOPH30HTAJbHO OTKJIOHANO-
wxe naactuHe DJIT. B cXeme yCHIHTeaA rOPH3OHTAJbHOrO OTKJOMNE-
HHS TPeIYCMOTPEHO YMHOJKEHHE CKOpPocTH passepTkn B 10 pas. Baok
PasBepTKH MOXer paforarh B XAYLIEM M ABTOKOJEOaTeNLHOM pewdi-
Max H HMeeT OZHOKPAaTHHI 3anycK.

B ocumasnorpade npesycmMoTpena BO3MOMKHOCTb MOAAUH BHeIIHE-
O CHTHAJA HA FOPU3OHTANLHO OTKJoHawomue miaacTuast JJIT yepes
YCHJIHTENb TOPH3OHTANBHOTO OTKIOHeHHA. [IpH 3ToM BHELIHHM CHTHAJ
nozaercs Ha BxoZ X.
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C peixoga ycnautens Z (YCUJUTENb MOJCBETA) CHUMAIOTCS HM-
NyAbCH UL DOACBETA MPAMOrO XO4A PasBEPTKU M TaliGHHS 06PATHOrO
xofa. DTH UMOYJbCH Yeped 6aok nuranua AJIT ynpaasgior paGoTod
JIT.

B ocumsiorpade npelycMoTpeHa BO3MOMKHOCTD TNOAAYH BHEIUHETO
CHrHAMA HA BXOJ YCHAHTEad Z [Jd NMOJAYUEHHS APKOCTHBHIX METOK
BpEMeHH.

CxeMa CHHXPOHH3ALMH CAYXKHT JJs TOJYYCHHS HENOABHIKHOTO
uzoGpamenns ua sxpatie DJIT. B cxeme CHIXPOHH3AUHH OCYILECTBJIS-
eTcs BHOOpP HCTOUIIMKA CHHXPOHH3aUuu (BHYTPEINEro, BHCIIHEro, OT
CeTH), BHAA CBASH C HCTOUHHKOM CHHXPOHH3ALHH (MOCTONNHOM, mepe-
MEHHOI1), TONSPHOCTH CHHXPOHU3ALHA.

Jlnsi IpoBepkHM TYBCTBHTENBHOCTH KaHAsja BEPTHKAJILHOTO OTKJO-
HEHHS M NPOBEPKH KAJHOPOBKH [IHTENLHOCTH PA3BEPTKH CIYXKHT Ka-
auGparop ammauTyis W paurenpnoctd. C nmomompio  KaanGpatopa
OCYIIECTBJIAETCS TAKKE KOMTEHCALMS BEIHOCHOTO AGJIHTeJIs.

5.2. Cxema aJieKTpHUIECKAs NPHHIHIHANLHASA

5.2.1. Baok nutanus

Baiok muTaHus 0OeCIegHB2ET MUTAMMMMH HANPIKEHUSIMH CXeMy
ocuusnorpada MpH BKTIOUEHHH ero B CeTh IepeMenHoro Toka (220%
+99) V uacroroit (50+0,5) Hz, (220%=11) V u (115%5,75) V uacro-

- +28 1
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Buinpamutens cratundsatopa +10 V BenonHen no aByxnosy-
IIepHONHOM cXeMe co cpeaHell TOUKOM Ha auozax [J3, 4 (V8). Bon-
[PAMJEHHO® HANPsKeHHe QUIBTPYeTCA eMKOCTHBIM (HJILTPOM — KOH-
AencaropoM C45 (kopiyc) H MOJBOAHTCH K CTAGHAN3ATOPY, B KOTOPOM
19, T10 (kopmyc) peryanupyiomui cocTaBHoii TpaHsucrop, 14 (¥7) —
TPAlIBUCTOD YCHUAHTEJNs HampsKeHlis obpaTHo# cmasu, TH (Y7) —
TPAH3UCTOP 3aLUUTH HCTOUHHKA -+ 10 V OT KOpPOTKHX sammixauuii, J5
(¥7) — Tepmokomnencupyomuii muox. Juop 6 (¥Y7) zampmuuaer
TpansucTop T4 (¥Y7) mpy KOPOTKHX 3aMBIKAHHSX HCTOUHHKA <+ 10 V.
3nauenne Hanpskenus +10V  MOxHO peryJHposaTh B npegesax
101 V noresunomerponm R11 (¥7).

[Tpn yBennuennw HanpsKeHMs nNuTalomed CeTH HAnpiKeHHe
Ha BHIXOJE CTAOH/MH3ATOPA YBENHYHBAETCS, YBEAHUHBAS MOJOXKHUTEN:-
HEU] MOTeHUUaN Ha 6ase TpaHauctopa T4 (¥7). TpanaucTop NpHOTKPHI-
BAE€TCA, TOK €ro KOJJIEKTOpPA BO3PACTAeT, yMEHbIUAs IPH STOM TOK
Gaant Tpausucropa T9 (kopuyc). Tpauaucrop T9 (xopmyc) 3anupaer-
€4, yMeHpIlasi 0pH 3ToM TOK 6askl TpaHsuctopa T10 (kopmyc). Tpan-
sucrop T10 (xopmyc) sanmupaercs, HanpsKeHHe MEKAY €ro KOJJIEKTO-
POM X 5MUTTEPOM BO3PACTAET, 4 BEIXOAHOE HATPSIKEHHE OCTAETCS TNO-
CTORHHEIM. AHAJIOPHIHEIM 06DA30M OCYLIECTBJIAETCH CTAGHANSALHS TPY
YMEHbIUEHHA MUTAIOLIEr0 HATIPSXKEHHS W H3MEHEHHH TOK2 HATDY3KH.

Kougencarops C42 (kopmyc), C3 (¥7) HCKMIOUAIOT YCJOBHS Ca-
MOBO30YIKAeHNS cTa0HAH3ATODA.,

Ilpu KopoTKOM 3aMBIKaHHM cTabuansatopa + 10 V ypesnuupaercs
NOJOXHTENLHBIA NOTeHUHAN Ha Gase TpaHaucropa T5 (¥Y7). Iocaey-
HuH OTKpHIBAaeTCs, a TpaH3ucTopu T9, T10 onpnyc) 3anyparorcd.

Brinpamutean cra6uausatopa Muryc 10 V BbITOJHEH Ha ZHOAAX
A1, 12 (¥Y8) no AByxmoaynepHoAHOH CXeMe co cpenreil Touko#, Bm-
lpSIMAEHHOE HalpsKeHHe ¢puabTPyerca koHpencaropom C44 (xopmyc)
U [10A2€TCS Ha CTAGMIH3ATOP HAUPSIKEHAS, KOTODHI BKJAIOYAET pery-
JMDYIOUHA  cocTaBHOR Tpansucrop T7, 18 (kopmyc), TPaH3HCTOPLI
Aupdepenuransuoro yeusurens T1, T2 (¥7), TpaH3uCTOp 3aLUTH Hc-
TOUHHKA MHHYC 10 V OT koporknx sambikanuii T3 (¥7). Herounnkom
OTIOPHOTO HANPSXEHUs cayxat crabunurpons 12, 13 (¥7). [1pu stom
cTaGuauTpoR [12 (¥7) ABAAETCA TEPMOKOMINEHCHDYIOLIHM 5JIEMEHTOM.
Hanpsxense muayc 10 V uenonbsyercst B KauecTBe HCTOMHHKA omnop-
HOTO HalpsiKeHus B crabunnsaropax + 10 u +80 V.

Auoaer 1, 14 (Y7) HCHONB3YIOTCS M 3ALLHTH crabuausaropa
MuHyc 10 V mpu BO3jAeMCTBHH Ha HEro Hanpsxesudt -+ 10, + 80,
+150 V, a TaKxke AnA OTKMIOUEHHS CTAGHAH3ATOPA NPH KOPOTKOM 3a-
MBIKAHHH HCTOYHHKA +10 V.

3uagenue manpsxenus MuHyc 10 V MoxHO peryiupoeats B npe-
Aenax 101 V notenunomerpoM R2 (¥7). Ilpu yseauuenuu Hanpsaxe-
HUS MHTAIOLEH CeTH HAaNPAXKEHHE HA BHIXOJKe CTAaGHIH3ATOPA YBESHYH-
BAETCH, UTO BLISLIBACT YBEJHYEHHE HANDMNKEHHS HA 6a3aX TPAHIHCTO-
pos Ti, T2 (¥7). Onu NpHOTKPHIBAIOTCA H 3aKPHBAIOT TPaH3HCTOP LI
T7, T8 (kopnyc). BhxoAHOE HANpPAKEHHE OCTAETCH HOCTORHHAIM.

IIpn Koporkom sameikanHK HCTouHuKa Munyc 10 V ypenuuusaerca
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MOMOKHTEMBHEIH NoTeHIEan Ha pesucrope R8 (V7) u Gase T'pauchTo.
pa T3 (V7). Ou npHOTKpBIBARTCS H 3aKPBIBAIOTCA  TPAH3HCTOPH  T7,
' (%Obegggzvt'menb crabunusaropa +80 V BHIIONHEH 1O MOCTOBOI Cxe-
ve Ha nuozax JI5—/8 (V8). BrnpsamieHHOe HATPSKEHHEe PHIBTPYeT-
cs konzeHcaTopod C46 (kopmyc) H BO3AedcTBYET Ha CTabuIM3aToOp
nanpskenss, B koropom T11—T14 (xopnyc), T8 (¥7) — perymipyio-
JIHE COCTABHHE TpaH3ucroph, T6 (¥Y7) — yCHAHTE]b HAMpPAKEHHS
obparuof casian, T7 (Y7) — TpaH3HCTOP 3amx-n'bxu ncrounnka 480 V
OT meperpy3ok, 8 (¥7) — TepMOKOMICHCHDYIOLHH JHOL. i
[Tpu meperpyaKe MCTOUMHKA +80 V yBeJHUHBAEGTCA HAMpsKenie
wa pesrctope R26 (Y7), Tpansucrop T7 (¥7) otrpriBaercs, no,rxsaﬁpbf.
pas Tpansucropst T8 (¥7), T11—-T14 (xopnyc). C noMOUEbI0 ﬂa 03:;{;?
1 (xopmyc) BEIpaBHHBAIOT HANpsKeEHNd Ha perympyxomux{ qul-xﬁxm
cropax T12 (kopmyc) u Tl4 (kopmyc) TpH Teperpyske HCTO a
+80 V. 3nauenne nanpsoxenis +80 V voxio pery.nupoaa'rh%npeﬂe
nax 80=5 V moresuuomerpom R20 (¥7). Koupencaropst C4 (E;E)O{)/
nyc), C5 (Y7) ycrpaHaioT cavoBo3fyRACHHE crabuausaropa -+ &
BrempaMurens craGuiansartopa + 150 V BHIIONHEH [0 MOCTOBOI
cxeMe Ha auonax J9—12 (V8). BrmpsamienHoe nanpsaxenue (bémx,r-
pycTCsl eMKOCTHEIM (PHABTPOM C47 (xopmyc) u 1onaercs Ha cTabuH-
3aTop nanpsukenns, B koropom T15 (xopnyc) — perymxpyxomum(c"r];itlr{-
sucrop, T1 (Y10) — ycHAHTeJNb Hampaenns obpaTHOfl CBA3M.
Beraska naapkas [Ipl CAyXHT Aad 3aWIHTHl 1O TOKY HCTOUHH-
ka -+150 V 1npH KOpOTKOM 3aMBIKAHHH. Br;mpmmcxmoe ‘Hanpn:
weHHe cyMmupyercs c nanpsiendeM +80 V, u mna l'IO.'[OA{HTCﬂ‘h-
HOM mosioce KoHnencatopa C47 (KOpmyc) OTHOCHTETIBHO Kopnyca cy:
MapHOE HATpPSINKEHHE COCTaBJIsICT + 1560 V. Beanunny uanp.m\emm
+ 150 V moxHO peryanposaTh B npeaenax (-+150 =15) V norenuro-
merpoM R3 (Y10). I _
Brimpamutesnb Herounuka minyc 26 V, miTaouinit RHCOROBOTHT
Hbl{l Mpeo6pasoBaTesb, BHMOMHEH MO JIBYXIOJIVNEPHOLHON cxeMe qu
cpenmeit Toukoil na auozax 2, I3 (xopmyc). B'bmp%MJEHffOE rr:n{;?:{n
JKellHe HIbTPYeTes KoupencatopoM C48 (xopmyc). Beraska madsia
TTp2 oy KHT A1 3ALLATH HCTOYHUKA OT KOPOTKUX 3AMBIKAHHA.
5.9.9. Baox muranus DJIT (BHICOKOBOALTUBI 1PeoBpasoBaTe.iL)
BricoKoBOMLTHEI npeoGpasoBareds (¥9) CcOAepiKkHT ucrotmm-:;
NOCTOSHHBIX CTAGHIH3HPOBAHHLEIX HAMPSKEHHA MHHYC 1,967;’ 2,0\;
8,0 kV. [Muranue mnpeolpasoBaTenss OCYILECTBJAETCS HATPAKEHHEN
MHHylseHQG?)aYop BEICOKOBOJIBTHOTO npeobpasoBarens, coGpaHHbi Ha
tpansucrope T2 (¥Y9), BupabaTsiBaer rapmommecxﬂ_H CHTHA uac‘m:
roit (30%5) kHz. Tpausucrop T2 (V9) aBasiercs aKTHBHHIM 3;18.\10;1_
TOM reHepaTopa. Ha Bxozie BEICOKOBOJbTHOTO TpeobpasoBarens ycrm
HOBJeH cTaBHIH3aTOp HanpskeHns. PyHKIHIO perrymlposamm ocylie
¢TBafeT coctaBHoif tpamancrop Tl (Y9) u T2 (¥Y9—1). B smurrepe
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ycuauTenst 06paTHOR CBA3M, BHIOJHEHHOM Ha TpaHsKCcTOpe T3 (V9—1),
VCTAHOBJAEH HCTOYNHK ONOPHOrO HAanpsKeHus — crabuauntpon J2
(¥9—1). Konaexropuoe nanpsxenue tpansncropa T3 (Y9—1) cratbu-
JH3HPOBANO C MOMOLLBIO MOJYNPOBOJAHHKOBOTO cTabuan3atopa (Tpan-
auctop T1 (¥Y9—1), crabuanrpon 1 (¥Y9—1), pesncrop RI (¥Y9—I).

C nenpio CTACHMM3AMHH MO TOKY HCTOWIMK HAMNPSKEHHA MHHYC
1,967 kV oxpauen obpaTHo#t cBasbio R2—R5 (Y9—4), C4 (Y9—4),
R4—R6 (Y9—1).

PeryanpoBka BHIXOAHOrO HanmpameHHA Kananaa Muuyc 1,967 kV
ocyliecTBaseTcs pesncropoM R5 (Y9—1).

Crabunuzauns Hampsxenuii +8,0 # +2,02 kV npoucxomut To.b-
KO NPH H3IMCHEHHH BXOLHOTO HATpSIKelus nuranusa +26 V.

Perynuposka manpamenns Kanaga 2,02 kV ocymectsasercs
noreunuomerpoM R (V9), [TIOACTPOHKA APKOCTU.

Brnpsivureas *2,02 kV erimoanen na auoge I (V9—2) no oxuo-
nonynepHoanoil cxeMe. BHIMPpAVIeHHOE HAlPsKeHHE DHABTPYETCS KOH-
nencaropamu Cl, C2 (¥9—2), a satem PC ¢uabrpom — R2, RS, C3,
C4 (¥9—2).

Brinpamurens -+ 8,0 kV BHIIONHEH MO OANONONYNEpHOAHOI CXeMe
BBIIPSIMJICHHA ¢ yIATepenueM nanpserenus (uoas J1—15 (¥9—3) n
ronsiercaropst C1—C5h (¥9—3). RC-dpuavtp Brimpamurenas +8,0 kV
cogepxur R, C6, C7 (V9—3).

Brimpamurens Munye 1,967 kV Brinoanen Ha guone I (Y9—4) no
0:HOTOAYTIepHOIHON cXxeMe. BHnpaMAeHHOE HAMPAXKEHHE (HALTPYET-
ca xoupencatopom Cl, a sarem RC duaetpom R1, C2, C3 (V9—4).

5.2.3. KaHas BepTHKAIBHOTO OTKJAOHCHHA,

Hcenenyensle curuassl, nocrynapuie na ruesgo Ull, yeuansalor-
Csl M MORAIOTCS 1A BEPTHKANLHO OTKJOHAoWwHe wiactiiel AJT. Kanvan
BEPTHKAJBHOIO OTKJOHEHHS BKJIOYAET B cebf BXOAINYIO Lenb, BXOLHON
aTTEHI0ATop, MPEelyCHANTENb BEPTHKANBLIOrO OTKJIOHeHHs (Y1), nuHUIO
3a7ePIKKH, BHIXOAHOH ycHnuTeab (¥Y2) M NpeAYCHAHTE]b CHHXPOHH3A-
uun (Y1).

a) BxX0AHas iens (xopnyc)

Hcemeayemple CHIHATH N0J1a10TCs Ha Bxoauoe ruesno HI1. Korza
nepexmaioyaTedb BXOAHOH cBA3H Bl/A L ~ ycTauoBjicH B modoie-
HHE = (OTKPHITHIT BXOJ, KOHTAKT 3), BXOJHOH CHIHAJ MOCTYNaeT He-
TIOCPEJCTBEHHO HA BXOJ ycunureas Y.

B nonosxenun ~ (3aKpuithifi BX0oZ, KOHTAKT 1) BXOAHOH cHTHAM
npoxoauT depes Kougencarop Cl. DTOT KOHZEHCATOP MNPENATCTBYET
TNIPOXOXKALHHIO NIOCTOSTHHON COCTABAAIOLIE] CHIHAA HA BXOJ YCHIAHTESI.

B nosnoxennn L (KOHTaKT 2) BXOAHAS UEMb YCHJHTENH Y 3a3eM-
JI9eTCd, a8 MOC/eN0BAaTeIbHO K KoHLeHncaTopy Cl moakaiouaerca pesu-
crop R1. OTo maer BO3MOKHOCTD MOMYUHTh NOTEHUHAM 3eMAH 6Ge3 CHS-
THA_BXOJHOTO CHTHaja ¢ Bxoanoro ruesza HI1. IMoaxaioyenne pesncro-
pa Rl nossoaser npegsapuTensHo sapsxats kouaescarop Cl B noso-
KeHWH L, mosTOMY Jyy ocTaeTcss Ha KpaHE NPH NEPeKJIOUeHHH B M0-
JIOM{CHHC ~ B CJy9ac, ecd BXOJAHOH CHTHAJN HMeeT BHICOKHI YpOBeHb
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nocrosiunofl cocrapasiomefi. Ienouxn C2, R2 u C3, R3 ABAKIOTCH 2H-
THIADA3UTHEIML.

6) BXOAHOM aTTeHIOATOD

Bxoansie atrenioaTopu (Kopnyc) ¢ xosbduuuentamu nenenus
1:10 u 1:100 npencrasasior co6oi 4aCTOTHO-KOMIICHCHPOBaHHble
ACNUTENH HANPSIKeHHs. JINA CHIHAMOB HH3KHX UYACTOT H NOCTOSHHOIO
TOKa — 3TO aKTHBHbIE NEJHTEH HANPSIKCHHS, TAK KAK PeakTHBHOe
CONMPOTHBJIEHIIE KOHIEHCATOPOB HA HH3KHX YACTOTAX HACTOMLKO BEJHKO,
47O €ro BAUAHHEM MOXHO nperebpeds. Ho wa Bhicokmx uactoTax pe-
2KTHBHO@ COTPOTHBJEGHHE KOH/EHCATOPOB YMEHLINAETCT I ATTCHIOATO-
PHl CTAHOBSATCS EMKOCTHLIMH ICHHTEAMH Hampskenus. Kpome oGec-
Neuenys NOCTOSTHHOIO 3ATYXaHHA HA BCEX UACTOTAX B MPeAEaaX MoJ0-
CBI TIPONYCKAHHsI, BXOHbIE aTTEHIOATOPH NAl0T BO3MOKHOCTD NOAYUHT
OJHHAKOBOE 3HAUEHHE BXOAHOTO COMpPOTHBJeHHA | MQ 1 BxomHOR ew-
xocTh 25 pF, Bo Beex mososxenuax nepekmiovarens B2 V/IEJI.

[Tepemennnie xoupencatopsl C6 u CI0 moszoasior NIPOH3BOAHTD
KOMIEHCALHIO ATTEHIOATOPOB BO BCeil Mosoce yacToT, a C4 1 C8 obec-
NEYHBAIOT YCTAHOBKY MOCTOSHIION BXOIHOM €MKOCTH BO BCEX TMOJOMKeE-
HAAX mepekmwouartens B2 V/IEJI. Bo u3bekanue HABOJOK BXOIHOM
ATTEHI0ATOP MOMENICH B METAJIHYECKU{ SKpaH.,

Tlpenycuanresns BepTHKANLHOrO oTKIONCHUS (Y1),

B npenycunntere BepTHKAJLHOTO OTKIOMCHHS  OCYIMECTBINETCS
PEryniupoBKa yCHIeHHS ycHauTeasa Y, LUENTPOBKA H BEePTHKANLHOE IC-
peMelienne H306pasenns Ha sxpane DJIT. Kpome Toro, ¢ BHIX01a 04~
HOTO M3 ero KaCKaloB CHHMAETCS CHTHAJ AN BHYTPEHIEro 3amycka
CXEMbI Pa3BepTKH,

BXOZHOH HCTOKOBBI MOBTOPHTENL, COGPANHDIT HA TOJEBOM TPAH-
snicrope T14, oGecreunBaer GoabiIoe BXOAHOE CONPOTHBJIENNE, Maayio
BXOJHYI0 @MKOCTb H HeGO/IbIoe BHIXOLHOE COMPOTHBIENHE.

Pesnerop R1 coysnT nas OrpaHMuCHHS TOKa 33TBODA MOJCBOMD
TpausncTopa Ti4. 3amuTa 3TOr0 TPAHINCTOPA OT MEPCTPY30K OCYLICCT-
BJISCTCS ¢ HOMOLLbIO HOA0B [ 1—]14.

Tpansucrop T! ofecneynBaer Ma10c ConpoTHBACHIIC ITOCTOSHOMY
TOKY H G0Jibilioe AH((epeHIHANBIOE CONPOTHBACHIE HATPY3KI HCTOKO-
Boro mnosropureas, [ToTenuuomerp R4 BAJTAHC yeranapaupaer my:
JIeBOIl MOTeHUHAT l1a IMHTTepe TpauauctTopa T2 MpH OTCYTCTBHE CHI-
Hasaa. ITpu Hytesoy moTeHumane na sMuTTepe T2 NOJOMKCHHE JIHHHH
pasgeprki na skpane IJIT He GyneT HIMEHATLCS NPH MepeKTIOUCHHY
nepexsatouaretss B2 V/IEJ.

HecrokoBent atrenioatop c rosdounnenron negewus 1:5 mpes-
CTaBaser co6olt COLIMHEHNC Cieiyionlux siemenTos: R12, R13, R14,
C13 (ropmyc), R11, R12, R75 u 17 (¥1). Ou yMeHbIaeT B 5 pas cur-
HaJl Ha BBIXOJE MCTOKOBOrO MOBTOPHTENS B mo.aozkeHHax 0,1 (xoumraxrt
5); 1 (xonrakr 8) u 10 (xomraxr 11) mepexsiouateas B2-4 V/ILEJI.
3aTyxaHHe BO BXOJHOM HCTOKOBOM ATTCHIOATOPE COBMECTHO € HEOBXO-
AUMBIM YCHICHHEM YCHAHTENS ¢ 0OpaTHOH CBA3bIO ONPELEISeT HYyX-
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bt Kos(GMHLUHEHT OTKJIOHEHHS B STHX NOMOMEHHAX TMEpeKIovaTels
B2 V/IEJI. Kouxncucaropst C6, C7 oGceneunBaioT BLICOKOHACTOTHYIO
koppekuno. C MOMOMIbIO MEPEMEHIIONo pesncropa RI11 ycranasansa-
eTcqa Takoil e GasoBwifi moTenumHas TPaH3HCTOpA T2 B TOJOMKEHHAX
0,1 (romrtakr 5); 1 (koutaxr 8) u 10 (KOHTAKT 11) mepexJiogaTest
B2-4 V/IEJ ., XaK 4 B JPYTHX ero NoJoXeHnax.

Veunaurens ¢ o6paTHOR CBA3LIO HA TPAHIHCTOPAX T2, T3 u T4 u3-
MeHsieT o6liee YCUMeHHe NPeLBAPHTENRHOTO YCHAHTEINS NPU NEPERIIO-
yenuu nepexsaouareas B2 V/IEJL., obecneynpas Heo6XoouMeft Koad-
(UUEeNT OTKJOHEHHS, YCHJCIE STOTO KAacKaja ONpPCAE]ACTCI BbIpa-

JKeHHEM
_R26+Ror

Ry g

I

rae RaT, — compoTHBJeNHE B LeMH IMHTTepa Tpansucropa T2,

B nososxenun 0,005 (komraxr 1), 0,01 (ronraxr 2), 0,02 (xou-
taxrt 3), 0,05 (xourakr 4), 0,2 (xouraxr 6), 0,5 (xoHraxr 7), 2 (xoH-
rakr 9) 1 5 (kouraxr 10) nepekmouaress B2 V/IEJL curuaa ¢ ucro-
KOBOTO TOBTOPHTENH nonaercs Ha 6asy tpansucropa T2. B mosoxe-
unn 0,005 nepeknouatenst B2-5 (koutaxr 1) K UenH SMHTTEpPa TPaH-
sucropa T2 noxcoenmractea uenodka R16 (kopmye), R22, Cl3, Cl4,
C15, L4, L11. B sToM noJoxeRun Ko3(OMOHUHCHT YCHICHHST YCHANTENT
¢ o6parHofl cBsA3bI0 paBed mpHMepHO 9. TlepeMenHbIe KOHACHCATOPBE
C13, C15 u nepemennsif peucTop R22 obecneylipaloT BECOKOUACTOT-
HYI0 KOPPEKLHIO STOH IenH.

B nonoxenud 0,01 (KoHTART 2) mepeRAOIATENT B2:5. V/ABI.
& smuTTepy T2 mofxmouaetcsl nenouka R17 (kopmyc), R23. L5, C16,
C17, C18. B aroM cayuae yCHJAEHHE YCHauTena C o6paTHON CBsA3bIO
cocragut npuMepro 4,5. I{enoakn, conepzxamue C16, C18, R23, oGec-
MeYHBAIOT BHICOKOUACTOTHYIO KOPPEKLHIO STOH LiemH.

B nonomennn 0,02 (kourakr 3), 0,1 (wourakr 5), 0,2 (kouraxr 6),
1,0 (xourakr 8), 2,0 (routaxr 9), 10,0 (xonraxt 11) nepexaiouarcsa
B2-5 V/IEJ.  smuttepy T2 nogkmouaercs: peaucrop R18 (xopmyc).
YcudeHte yCHIHTes ¢ 06PaTHOR CBA3bIO COCTABHT mpHMEpHO 2,25.
B mosoxenun 0,05 (komraxr 4), 0,5 (xouraxr 7), 5,0 (xouraxr 10)
nepexmouarens B2-5 V/IEJI. amutrepras uenb otkiouena. Compo-
THBJAeHHe R3To B hopmyse (1) HMeeT GeckoHeuHoe 3HAaUeHHE H yCHJe-
HHE YCHAHTEIs ¢ 06paTHoll CBfi3bio mpHMepHo pasro 0.9. B stux noso-
WEHHSX B LENb MOMKAY KOMJIEKTOpOM H 9MuTTepom T2 mopkmiouaercs
uenouxa R27, C21, C22, uro ofecneunBaeT 3aTyXaHke BHICOKOH 4acTo-
TBL. DTO MAET BO3MOMKHOCTh MONYUYHTH ONTHMAILHYIO YaCTOTHYIO XapaK-
TEPHCTHKY K03()hHUHEHTA Nepelaun.

B ocra/dbHbIX nonoxeHuax mnepexmouareas B2 V/IEJL. sxoxnoft
cHrHaJ ocnabisercss BXOAHBIM HJIH HCTOKOBHM AaTTEHI02TOPOM HJH
0GOHMH BMeCTe, a TAK)KEe YCHIHBAGTCH yCHAHTEIeM ¢ 06paTHOMH cBA3bIO.
Ar0 coueTaHHe OCJa2GJeHHs H YCHIEHHS BXOJHOTO cHruana obecmeud-
BAeT MOCTOSIHHBI{I CHTHAJ HA BHIXOAE YCHJIHMTEAR ¢ 0OpaTHOR CBS3BIO.
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BepTuxaabHoe MepeMellleHHe JIHHHH DA3SBSPTIH OCYLIECTBASETCA pyu-
Kot | (mepemenmbiy peaucropom R15 (xopmyc). Ilpu Bpamenun

PYUKH 1 H3MeHsEeTCs Hanpaxenue 6a3bl TpaHaHcTOpa T3, UTO B CBOIO

ouepeah NPHBOAHT K U3MeneHHIO Toka Tpanaucropa T3. Tlpu stoM Tox
tpanguctopa T2 He namenutcst. C/ie10BaTeNblio, BECh H3OBITOUH TOK
Npo#AeT Yepes pesHcTopbl R26, R32  BLI30BET H3MEHEHUE NOCTOSHHOTO
NanpKCIHUs HA BEIXOJE YCHIHTEs ¢ 00paTHOR CBA3BIO, KOTOPOE HaMe-
lisleT BEPTHKANbIOE NOJ0XKeHHe JHHIE pasBepTki. Pesucrop R17 yera-
HaBIMBAET Hy/1EBOf HOTENIUHAN Na KOJJIeKTope TpaH3ucTopa T4. Crabu-
aurpon J19 ofecrieuHBacT HCH3MEHHOE NANpPAKeNHe SMATTEPA TPAISH-
c1opa T4. [epemenuniit pesucrop R28 olecnednsact ONTHMANbHYIO Ya-
CTOTHYIO XapaKTEPHUCTHKY, @ HHAYKTHBHOCTb L8 — mocTosnnoe cyelne-
Hue TpaH3uctopa T4.

IHenurens Hanpsoxends R19, R20 ITJIABHO u R21 (xopnyc) wc-
noJab3yercs Ajs NJAABHON PETYAHMPOBKH KO3(QOHUHEHTa OTKJIOHEHHA
BEPTHKANBHOIO YCHJAHTENs. Pe3uCcTopst STOro IenuTe]s CO3AAI0T no-
CTOSTHHYIO HATPY3KY AJs TpaHzucTopa T4 npn Bpamein pyuks TIVIAB-
HO (pesucrop R20 (xopnyc). IIpu xaan6poBaHHOl 4yBCTBHTENLEOCTH
ocnuiaorpacda ABHKoK pesucTopa R20 mepeMeler fo ynopa no uaco-
BO# crpedke, T. €. R20 ycTaHoBJeH Ha MAKCHMAJBIIOE CONPOTUBJCHIE.
CuefopaTennlo, na 6asy Tpanauctopa T10 mocrynaerT MaKCHMaubHEI
curnan. Ipu uepememenny pyuki IJIABHO npoTus 4acoBof CTPeKH
yMellbluaeTcss Cursad, nofasaemplit na 6asy T10. Tlpu atom uyBCTBH-
TEALHOCTB OCIHJAOrpada 6yaeT HeKkanHOPOBanHOIL,

Ha tpansucropax T10 u TI] cobpan (pasounBepCHHA Kackal ¢
sMuTTepHoft ceasblo. [Tepemennntii pesnctop R23 (kopmyc) W , name-
11515 CONPOTHBACHHE MEKIY SMHTTEDAMH, PEryJHpYeT obliee ycHienne
YCHJANTEN A BEPTUKAJLHOTO OTKIOHEHHA. [1pn moMOIK 3TOro pesncTopa
1IpOH3BOAAT KaMHGPOBKY ycHauTens Y.

C Bhixona (Ha3oHHBEPCHOrO KACKANA JBYXTAKTHBIH CHTHAJ NOCTY-
Haer Ha NpeLOKOHEeunblH KacKall, HarpyKeuHEH Ha JHHHIO 33J€PXKKH.
AToT Kackaj BHIMOJHEH Ha Tpausncropax TI12, TI3 ¢ mapaamenbHoit
06paTHON CBA3BIO O HANPAKEHHIO, KOTOPYIO 0GECTEYHBAIOT PE3HCTOPDI
R64—R66, R69. Illyntiposannem o6paTHofi cpasu nenoukamu R67,
R68, C39; R72, C41; R73, C43 ocyliecTBiaseTCA BEHICOKOTACTOTHASA KOP-
PeKIH.

C BHIXO[A 5TOTO KacKaJa CHINAaJ NOCTYyNaeT Iepe3 JHHHIO 3a1epKs
KH Ha BBIXOLHOR yCHIUTEIb.

B) JIHHHA 33JEePXKKH

JIHHUA 3afepxKH ofecneuuBaer 3anasiblBaHHE CHIHAJA YCHJHTE-
JI BEPTHKAJBHOTO OTKJIOHEHHH TpHOGau3uTenbHO Ha 140 ns oTHOCH-
TeJBHO HauaJja pas3BepTKH. DTO NO3BOJSeT GJOKY pasBepTkd 3amyc-
KaThCS JO MOCTYIJEHHS CHIHAJA HA BEPTHKAJBHO OTKJIOHSIOLIHE TJac-
tuHb DJIT ocuuanorpada, uTo faeT BO3MOMNHOCTL HCCAELOBaTh (POHT
CHTHAJA NIPH BHYTPEHHEM 3aNyCKe.
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r) BBIXOAHON ycuantens (V2)

Kackansl ¢ o6iell Gason #a Tpausucropax Tl, T2 oGecneuuBaior
MaJiblii BXOXHOH MMNIEXAHC, KOTOPHIH COrJIaCOBAH C JHIHE 3aJEPIKKH.
OcHOBHAAl 4aCTh HATPY3OUHOIO COMPOTHBJCHHS CO3LAETCA LEN0oYKaMH
R1, C5%*; R2, C6** CumMeTpHuHBIi Kackan Ha TpaxsucTopax T3, T4
YCHIUBACT HCCIELYEMBIH CHIHAJ, NOCTYNAWWH] ¢ BHIXOAA TPAH3HCTO-
pos T1, T2, Lenoukamu R9*, CO; R10% CI10; R16, C13**, Cl4; C11%**
u Cl2, R11, R24 ocywiecTsasgeTcsl BHCOKOUACTOTHAS KOPPeRIHA STOro
Kackaza. Ilepemenuniii pesucrop R7 caykur Aas UEHTPOBKH JIHHIIM
PASBEPTKH DK YCTAHOBKE HYJEBEIX NOTEHIHAIOB HA SMHTTEPE TPAH3H-
cropa T2 (V1) u xonuexrope Tpansnucropa T4 (KT2) (Y1), npu atom

pyuKa I R15 (kopmyc) monxua HaxozuTses B CPEJHEM MOJIOKEHHUH,

C uensio TNONYHeHHs] MaKCHMAJbHOH WHPHHLL MOJIOCH NPOMYCKAaHHS
OKOHEUHLIH KACKA/ BLHIXOLHOTO yCHJIHTENst Ha Tpamsueropax T5, T6,
T7, T8 u T1, T2 (xopnyc) BemoOAHEH MO KackoaHol cxeme, Ilpu momo-
uu xonzencaropos C17, C18, C19, C20 ocymecTsasercs Bhicokouac-
ToTHAM koppexunst kackaxa. Harpysouwsie conporueienust R1, R2,
R4, R5 Tpansucropos TI, T2 (xopnyc) u Kouzencarop pasesizkH C pac-
NOJIOKEHEl Ha IwiaTe ¥3.

Hanpaxenne ¢ Brxoza Tpausucropos T1, T2 (kopnyc) nopaercs
Ha BEPTHKANBHO OTKJIOHSIOWIKe NaacTHHE DJIT.

L) NPeAYCHJHTEeNb CHHXPOHU3ALMU v1)

llpepycunurens cruxpounsauus NpelHA3HAYeH JJIS YCHJICHHS
BHYTPEHHHX CHTHAJIOB CHHXDOHHSALMH 1O YPOBHS, 1eoBXOAHMOTO A%
YUpaBlednus paGoTol 610Ka PasBEpTKH, a TAKIKE ANX  CONACOBAHHS
BBLXOLHOTO yPOBHA CHIHAJA KaHANa BEPTHKAALHOTO OTKJAOHEHHS ¢ y-
JICBBIM BXOJHLIM YPOBHEM CXeMbl CHHXpoHusauuu. Ha BxoLnofi kackan
[IPELYCHINTENIS] CHHXPOHU3AIMH, cOBPAHHOrO Ha Tpansucrope TG, cur-
HaJl NOZAeTCA ¢ 3MHITEPHOTO NOBTOPHTENR YCHMHTE BEPTHKAALIOID
OTK.IOHeHHsT (1pansucrop T5). C nomowusio pesncropa R29 na puixoue
NMPELYCHINTENS CHHXPOHH3ALHH YCTAHABAHBACTCH HYJNEBOH MOTCHIHAIL

Curuan, nocrynanomus 1a Bxox TPELYCHIHTENST CHHXDOHH3AMUH,
ycunuBaerca Tpassucropamu T6 u T7. Huox J[11 B menn 3MHTTEpa
Tpausucropa T6 cysxHuT 4/151 TeMnepaTypHOS KOMIICHCALHH YCUIHTENS,
YCHIIeHHBI cHrHAT ¢ KoJiekTopa Tpansucropa T7 mocrynaer ua 6asy
Tpausucropa T8 i uepes guop /112 u emkocTs C30 Ha Ga3y TpasH3ucTO-
Pa T9. 10T cTaGHINTPOH OGECHEUHBAET COMACOBAHHE KacKkajioB 1o
TNOCTOSIHHOMY YDOBHIO. YDOBeHb HANpPSKeHHS Ha Gasze Tpansuctopa T9
npubaH3uTeNbHO paBed mumyc 0,3 B, # najeuue HanpsixKeHus Ha Mnpo-
MeXyTKe 6a3a — IMHTTep NPHBOZHT K TOMY, 4TO BBIXOAHON CHFHAJL CO-
XpaHSET HYJICBOM YPOBEHb NOCTOSIHHON COCTABJSIOLIEH BXOLHOTO CHI-
Hana. Pesucrop R46, BrmoueHHH#E Mexny IMUTTEPOM TPaH3HUCTOPa
T9 u Gaso#i tpausucropa 17, obecnenpaer CTaGHIH3HPYIOWYI0 06paT-
HYIO CB$I3h.

Tpausucrope T8 u TY BR/IOUEHH O cXeMe SMHTTEPHLIX NTOBTOPH-
Teqelt. Takoe BKJIOUEHHE TPAHIHCTOPOB OBecTeuHBaer OJHHAKOBYIO
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nepenany OTPHUATENBHEIX H NOMONKHTEIBHbIX HMIYJBCOB. Tpansuctop
T8 THRa n-p-n nepeiaeT MONOMHTENLHEIC CHIHAJB, TPAH3HCTOP TY TH-
na p-n-p NepefaeT OTPHUATENBHEIC CHIHABL

O6muii Ko3DOHIHEHT YCHIEHHS NPELyCHIHTONsT CHHXPOHH3ALNHH
okoy1o 10. Ycunensslt curHan BHyTpeHHeH CHHXPOHH3AUMH NORACTCA Ha
nepekJioyaTesnb Br6opa BHIA cHHXpoHH3aLHH B3 (koHrtakr 1),

5.2.4. Kanas ropH30HTaNbHOTO OTKIOHEHHS

a) cxema cHHxpoHusanuu (V4)

Cxema CHHXDOHH3ALMNI COCTOMT U3 BXO/AHOTO HCTOKOBOTO TOBTOpH-
Tels Ha Tpausucropax T27, T28, komnaparopa moagpuocta (TI, T2),
MyJbTHBHOPATOPA HA TyHHeablloM nHode JI1l, ycuaurtens ummysasca
cunxpounsanun T3, T4, T30, knywero mynvrusubpatopa T5—T17.

HMcTouHHK CHEXPOIM3AIMH BHOHPAETCS NPH NOMOILH NEpPeKIYa-
tenst B3. CHEXpOHH3HDPYIOLKHA CHIIIa] MOKHO TNOJNYYHTH OT OHOTO H3
TPex HCTOUHHKOB: BHYTPEHIIero, BHEILUHEero Hau or cetH. Kpome Toro,
CHTHAJI OT BHEIUTIEro ICTOYHHKA MOKeT ObTh ociabaed B 10 pas.

BayTpenHHii CHHXPONHSHPYIOWHKA CHTHAN NMOCTYNAaeT uepes mepe-
kmouatels B3-a (KOHTAKT 2) Ha BXOJL CHIXPOHH3ALHH C BHIXOAA MApeji-
YCUJIHTENIST CHHXPOHHSALHH, BXOA noc/elHero MOAKIIOUEH K CXeMe yCH-
JINTENS BEDPTHKANBHOTO OTKJIOHEHHS.

BHelHne CHHXPOHH3HDPYIOMHE CITHA/L, NOJABaeMLe HA PasbeMm
BHEUINEro BXOAd CXEMbl CHHXPOHH3AUNH, MOTYT MCIONbL30OBATHCS AJIS
CHUXDOHH3aUHH B noJoxkeHHax 1:1 u 1:10 nepeknwuyareas B3-6
(xouTakTsr 9, 10).

B nonoxenuu mepekmwoyareast B3-a (xourakr 3) CEThb na Bx0Z-
IO/ HCTOKOBBIH MOBTOPHTEJb CXeMBl CHHXPOHH3ALMH NOCTYNAGT CHT-
HAJ1 C 4aCTOTOH CeTH M aMnauTyxoit 1 V.

B nonoxenun tymGnepa B4 ~ (rouraktel 1, 3) CHHXPOCHIHAJEL

., [IOCTYNAJOT 11a HCTOKOBEIA NnoBToputens (T27, T28) ucpes pasneanrtens-
nyio emkocts C15 (kopnyc). B nogomenun tymGaepa B4 (kOMTakThl
1, 2) = obecneunBaercs NPOXOXKACHHE NOCTOSHHON H NEepEeMeHHOH co-
CTaBJsOIIell CHI'RAJIOB OT NMOCTOSHHOTO ToKa 10 50 MHz.

Bxoauoit HCTOKOBEIH OBTOPHTENb HA TpaHsHcTopax T27, T28 oGe-
CTeYHBAET BLICOKOE BXOJHOE CONPOTHBJEHHE M COTJIACYET WCTOUHHK
CHHXPOHH3ALUHH CO CXeMOH KOMNapaTopa NOMSIPHOCTH HIH BXOJA0OM YCH-
JIUTEJNSt TOPH3OHTABHOTO OTKJIOHEHHST.

B saBucuMocTH 0T monoxenns nepekmaodatens B6-2a x1 x0,18) X

MEHSETCS Harpyska Ha BHIXOJE MCTOKOBOTO NOBTODHTeNs. B mnosoxe-
nuax x1, x0,1 nepexmouarens B6-2a (kouraktsl 1, 2) cursan we mpo-
X01AT yepe3 AnOA J16, TaK KaK Ha ero OTPHLATESBHOM SHEKTPOIE Yaep-
KHBACTCS GOJIee NMOVOKHTENbHEI [OTEHIHAN OTHOCHTENLHO NOJOMKH-
TEJBHOTO SJICKTPOAA, YTO NPHBOAMT K 3aNMHpaHAUIO AHOAA 16 u oTmipa-
Huio giofa J5. Metounuk musyc 10 V nogcoenten K OTPHILATENLHOMY
S7ekTpofty anona 15 uepes peaucrop R11, xoropwit spiseTcss Harpys-
Kol HCTOXO0BOTO MoBTOpuTesist T27, T28. CHrHAM HCTOYHHKA CHHXDOHH-
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3ALMN B 5TOM CAyuae MOCTYNAET Ha CXEMy KOMNAPaTopa MOMIPHOCTH.
B nonoxeHuH nepekalouarens B6-2a (xoutakt 3)@) X HCTOKOBHI

NOBTOPHTEIb HCIOMB3YRTCA B KAUECTBE BXOIHOrO Kackazia s MOLauH
BHelHero curiana Ha maactuis X DJIT. B sroM cayuae mion J5 3a-
KphT, 4 JI6 OTKDPHIT H CHIHAJ C BHIXOA@ HCTOKOBOIO MOBTOPHTENS HE
NPOXOJMT Yepe3 3aKpHTH AHoL 15 Ha Komnapatop noaspaocTH. Mc-
TOuHMK MHEYC 10 V nojcoesuHCH K OTPHLATCABHOMY ajexTpony 16 ve-
pes pesrcrop RY. B arom cayuae HArpysoulIEIM CONPOTHBIEHEEM HCTO-
KOBOTO NOBTOPHTES sBJsteTcs pe3ucrop RY. Curnan ¢ BeX0/a HCTOKO-
BOro MOBTOPHTEJS NOCTYNAET Ha BXOJ YCHJHTES TOpH30NTANBHOTO OT-
KJOHEeHHs yepe3 pesHcTop RO.

Komnaparop noasgpHoctd Ha TpaHsucropax Tl u T2 obecneunsaer
BHIGOP MOJISIPHOCTH CHHXDOCHTHANA, KOTOPHIM NPOH3BOJHTCA 3aNycK
Pa3BEepTKH.

Tlpu noMouiy nepeMmeHHoro pesucropa R16 Ha Gase Tpamsucropa
T2 ycranaBiuBaeTcs NOCTOSHHLIA NOTEHLHAJ TAKOrO JKe 3HAYEHHs, KaK
u ua Gase tpausucropa Tl (npu atom pyuka YPOBEHDL (pesucrop
R27) nomxkua GHTb yCTAHOBJIEHA B CpefHee noJoxenHe). Famenenuen
noTeHuuasna Ha 6ase Tpausucropa T2 (mpH NOMOUIH NEPEMEHHOro Co-
nporusaenus R27 (kopnyc) YPOBEHD) Moxuo Bni6pars TOUKY Ha
CHTHAJe, ¢ KOTOPOH HAYHHAETCsl 3aNyCK reHepaTopa PasBepTKH.

Korza pyuka YPOBEHD (R27 xopnyc) mepememaercs B lianpas-
JIEMUH +, TOJNOXKHUTENbHBIH NOTeHUHAN HA Oase TpaH3Hcropa T2 BO3-
pactaer. DTo BH3LIBAET yBeJHYeHHe TOKA Yyepe3 R12 u nopsilienye no-
Tenyuana amutTepos T1 u T2. [TocKONBKY CHHXPOHH3HDYIOLIHA CHIHA
DOJIKEH OTKPHITh TpaHsuctop T1, 2 NONOXKHTENbHBIl NOTEHUHAN HA
9MHTTEpE yBeJIHUHJICS, TO Tl OTKpHIBAeTCA MU GOJbUIEM NONOKH1ENN-
HOM NOTeHUHAa/e 33MyCKAIOLIero CHrHana.

ITossspHOCTL BXOAHOIO CHLHAJNA, CHUXPOHUSHDYIOLLErO PA3BEPTKY,
yceranaBaupaercs Tym6nepom BS . Koraa uepeksouaresis B yera-
HOBJEH B IOJOMEHHH «~+>» (KOUTAKTH 1, 2), KOMJIEKTOP TPau3icTopa
T2 nogcoennusercas K McTounHKy -- 10 V uepes muox H8 M pesucrop
R17, Huoa 10 saxprr. KoanexktopHerft Tok TpaHsucropa T1 npoxo-
aut yepes 119, R13, A11, L1, R20, R17. Korza Ha 6a3y TpaH3HucTOpa
T1 nocTynaer curHas NOJOXKHTENbHON NOJNAPIOCTH, TOK Yepe3 TPaH3H-
crop T1 yBeauuupaercs, npH 9TOM C KOJuIeKTopa Tpausucropa Tl cuu-
MAaercs CHrHAaJ OTPHLATe/bHOl} NOJNSIPHOCTH.

Ecnu nepexnioyartens noaspiocTi BS ycTaHOBHTb B NO/OXKEHHE
«—> (KontakTsl 1, 3), TO KosnekTop Tpansucropa T1 moacoennHsercs
K HCTOUMHKY + 10 V uepes nuox 7 i pesucrop R17. Quox A9 3axpwit.
Konnexropuas narpyska nojxsiouaercsi K Tpausucropy T2. B arom
cayuae kackan Ha TpaHaucrope T1 sB/iseTcS IMHTTEPHBIM NOBTOPHTE-
JieM, a YCHIMTeNb HA TpaHsucTope T2 paboraeT mo cxeme c obuel 6a-
300, H CHrHAJ 3amycka, CHHMaemslii ¢ xoasnekTopa T2, umeer nossp-
HOCTb BXOZHOTO CHIHAJIa.

CurHan orpuuatensiofl NOJSPHOCTH KOMIapaTtopa NOJSAPHOCTH
yupaeJaser paboroft MyabTHBHGpaTOpa Ha TyHHesJbHoM nHogxe (11
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6) dopmupoBanue cuHXpoOUMNYabCa

Curnan oTpHUATENBHON NOJSPHOCTH MOCTYNACT Tta MYJIbTHBHEp -
TOp CHHXPOHH3ALUK Ha TynHenAbHOM AHOJe 11, Taxk vax TOK Ha wHTyK-
THBHOCTH L1 MTHOBEHHO W3MEHHTBCS HC MOXKET, OH mpoTexaeT qepes
TynReauHE quon 11, Veenuuenne ToKa, MPOTCKAIOWICTO Yepea TYH-
HeJIbHBIA LHOJ, MPHBOLHT K NMEPEK/OUETHIO CI0 B BEICOKOROBTHOE cO-
crostuie. IIpH oTOM BEIpaGarTHBAaeTCs HMIY.THC OTPHLATELHO no.sIp-
HOCTH ¢ KPyThIM (hpoHTOM. [TpH yMeHbLIGHHH TORA TYHHEMLHBIH muom,
nepeGpacblBaeTcs B HCXOIHOE [IHIKOBOBTIOC COCTOSME. OTPHILATCTD-
HBIL HMNYJbC ¢ KDYTHIM  (JDOHTOM, MOMYUCHHBIE TPH MCPERIIOUEHHIT
MyabTHBHOpaTOpa Wa TynmenbHom anose O11, moctynaer ma Gaay
TpansHcropa T3. Tpansucrop T3 ycHiiBaeT u nuBepTHpYeT HMITYJIBC.
Huop {12 orpasuuuBaer aMIARTYIy CHTHAJA HA KOJICKTOPC Tpai3-
cropa T3. Tpaucopmartop Tp cHOBa NHBEPTHPYET UMAYILC, KOTOPL
BO3elicTByeT Ha GoX pa3sepTkH uepes uemouky R24, CI1.

B) aBTOKONeBaTeNbHbIN PEXUM CHHXPOHH3ALMY

Orpruarenbuplft uMIybc ¢ sMETTepa Tpansncropa T3 nonaercs
Ha CXEMY aBTOCHIXPOHM3auUIH uepes R26 # sMHTTEPHHIN mOBTOpHTEND,
coGparmnuii Ha Tpausucrope T30, Muvnyasc ¢ amuTrepa TpansucTopa
T30 nocrynaer na Gasy T4 B TO xc cayoe BpoMH, 4TO HMOYJILC ¢ KO-
JIEKTOPHOR Uenu Tpansucropa T3 moctynaer na cxemy 6s0Ka passepr-
K11 BrxosHoll nMmy.sc Ha KoJvekTope Tpausucropa T4 nddepeniiu-
PYETCS M ero NoJIOXKHTE/IbHEL Nepenas nocTynaer uepes auos J13 na
KAYIIHA MyIBTHBHGPATOD.

ITpu orcyTerBuE 3anyckaloniero cursana Tpansncrop T7 OTKDHIT,
TpH 3TOM Ha ero Gase manpsikeHHe coctasaser muayc 0,3 V. Ha 6aze
tpansucropa T5 ynepxusaercs norennunan munye 0,7 V 3a cyer nane-
1l nanpskenus na guone 13, Tax xax Tpausucropst T5 u T7 myeror
ofllee aMHTTepHOe conporHBIcnHe R36, TO OTKPHITHI TpausHcTop
Onpenesisaer SMHTTCPHOE HANPAKENHC. IMUTTCPHOE HANDAKCHIIE, VCTa-
ITOBJTEHHOE TPAH3UCTOPOM T7, ABASCTCA NONOKUTCALIKM [ BIOJHC KO-
CTATOYHBIM JA151 TOTO, HTOGH NPRAOTBPATHTh OTMHDPANHC TPAHZUCTOPA
T5. CxeMa ocTaeTcs B 5TOM COCTOSHHH [0 TCX TOP, JIOKA 3aNyCKaio-
LKA CHTHAN He NOCTYMHT ¢ KoAneKTopa Tpaustcropa T4. [TotomuTes-
HBIH HMOYJIbC C KOJIIeKTOPa Tpau3ictopa T4 noctynaer Ha Gasy Tpaii-
sucropa TS n oTkpHIBaeT ero, B pesy.bTate Ucro TpaHauCTOPH TH 1 T7
NEPERTONAIOTCS B MPOTHBONOI0XHOE cocTosnne, Tpansucrop T5 moa-
HOCTbIO ONpeAeAseT IMHTTEPHBIH TOK, @ Tpau3ncTop T7 3aKpLIT IO Tex
TOp, MOKAa He BOCCTAHOBHTCS MY.IbTHBHOpaTOp. [Ipn OTCyTCTBHE 3amy-
CKAIOLIEro CArHana Tpansuctop T6 sakpuiBaercss uanpsKennem -+ 80V
uepes nuon J{14 u otxpurrai anox O15. Koraa tpawsuctop T5 nepe-
K043 ETCH, HAaNPAXKEeHHE HA €ro KOoJJIeKTope najact fo muauyc 0,3 V,
KoTopoe 3akpeiBaer guonsl {14 u H15. IIpn arom tpansucrop T6 or-
KDLIBACTCS H HANDPSKEHHE HA €r0 KOJ/EKTOPe MOBHIIAGTCA A0 MIOC
10 V, BripaGaThiBas BEXOAHOMN HMIYJbC IJs aBTOKoNMeGarenblloro pe-
XHMa CHHXDOHH3AUHMH.
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anaucrop TS 3akpriBaercs, xouiencarop Cl13 naunnaer
3ap${§(%¥![j:;gr HcToLu?HKa +80 V no umenu: R30, C13, oTkpHITHIit neglg_/:
xo1 6asa-asmutTep T7, R36, terounux Munyc 10 V. Tpausucrop
OTKpHIBAETCS, KOTAA HanmpAweHie Ha Kouzencatope Cl3 pocTHruer
+10 V, nuox 14 oTkpoetcs H 3aHKCHPYET HanpsizKeHHe B 3TOf TOu-
ke. Tox yepes Tpansucrop TS yMeHbmaeTcs H Tpausucrop T7 cHOBA oT-
kpoertcs. [Ipu sTom Tpansucrop T6 3akpoercs, OrpalHUHBAs BBHIXOXHON
HMIYJbC. BpeMs BOCCTaHOBJeLHst MyabTHBHGpaTopa pasuo 80 ms, ec-
JI IOAaH TOJMLKO OZHH 3amyckawoumufi umMnyasc. Leau gacrora caeno-
BaHus 3anyckalouwero curiana shiime 20 Hz, tpausucrop T5 ocraerest
OTKPBITBIM, YAEDPKHBAS YPOBEHb BLIXOLHOTO HANPSIMCHIS HA KOJMIEKTO-
pe tpan3nctopa T6 npu + 10V. Hanpskenue Byaer yAepKHBaThCS
HA 3TOM YPOBHE LO TeX IOp, NOKA NMepHOAHYCCKHHE 3aNyCKAIOWIHA HM-
MyJbC NOCTyNaer ta 6asy Tpansucropa To.

r) Gaok pazeepTkH (Y4)
Baiok pasBepTKIl OHOBPEMEHHO BHPAGATHBACT TPH BHIXOAHHIX
HMIOYJbCa H MOYKCT yIPABJASTHCS ABYMST BXOJHBIMH CHPHAJIAMH.
BHIXOAHBIMH CHTHAJIAMH IBJSIOTCA:

OTPHUATENBbHHEA MHI000PA3HELT HMIYJIbC, noaapaemﬂﬁ Ha ycHaH-
TeAb FOPH3OUTAMBHOrO OTKJIOHEHHS NPH BHYTPEuHeH pasBeprke;

OTPUUATEJBHER HMNYJBC [OACBETA, NOAaBacMbil HA YCHIHTETD
aaa noxcsera IJIT;
OTDHIATENbHOE NHIOOOGpasHOe NanpaKelHe, mocTynawuee lia

ruesno I'ml 7,

(G | — oGosuauenue na nepeaneft naneau).

BXOAHBIMI CHTHANAMH ABJAIOTCS

oTpHUATENbHLE, 3aMyCKaIoOUmlie HMIYABCE, MOCTYMNAMOLIHE CO CXe-
MEL CHHXDOUH3AUUU;

MOJOZKITCABIIBIE HMIYJIbCH, MOCTYNAIOLIHC CO CXCMH  MYJLTH-
BiGparopa.

Mepexmouareas B7 Z.Z. V) olecneunsaer TpH pexkHMa paboTH

PasBEPTKH. B nosoxenuun Z. pa3BepTka BO3HHKaeT TOJILKO TOrnia,
KOria nocrynaer sanycxaromm"l HMIYJABC CO SXG!\IbI CHHXPOHH3ALHH.
HPHHLLHH paGO’I‘bI B MOJIOXKEH!H Z. NOYTH TAaKOR ke, Kak # B NOJ0OKe-
HHH Z., 33 HCKJIIOUEHHEM TOTO, YTO NpH OTCYTCTBHH 3aTyCKalolero H%VI'
MyJnbca CHHXPOHH3AIHKH BO3HHKAET IIECHHXPOHH3HPOBAHHAS pa3BCPTKA.

B nonoxenny Yy npuHUMn paGoTH aHajorHuen pafore B TOJOXKe-

RUH Z, 332 HCKJIOMEHHEeM TOro, YTo pa3BepTKa He HMeeT 06paTHOro
xoza. [IpHHUHN paboTEl cXeMBbl pPa3BepTKH OMHCAH B DPEXXHME BHYTPeEH-
Hell CHHXDOHU3ALHH.
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1) 3anyck passepTku

3anycrawWHi HMIYALC CO CXeMbY CHHXDOHH3AUHH NOCTYNaer 1a
Gaox passepTRi uepes awox J20. Dror OTPHUATENLITHH HMIYabe me-
permouaer 1HOA 21 B BHICOKOBOMBTHOE COCTOAHNC. B 3TOM NOJTOKE-
HHN OH OCTaeTcs AO nepebpoca TPUrrepa BOCCTAHOBICHIS passepTkn
B KOHLe NPAMOro X042 pasBepTkH. OTPHUATEIBHbIR CHrHAT OTKDEIEaeT
Tpausncrop T15 i Ha ero KOJeKTope BOSHHKAET NOMOKHTEIbHLI cur-
Hal, TOT CHrHAJ nojaercs na PasbeAMHAIAA  fxon 1135 u Bxon
ZU(DHEPEHUHATEHOTO YCHIUTENS BRXOAHOTO CHTHANA Ha TPAIT3HCTOPAY
T17nT18.

TToNOKHTEAbHBI HMOYILE ¢ KoxzexTopa Tpamnsucropa T15 mocry-
naeT Ha Bxol Autepenuuanshoro yeuaureas T17, T18. C xomnexto-
pa Tpansucropa T17 cHuMaercs oTpHUATENsHHE  HMIyJsC, KOTOPBbIIt
TIOJAeTCS HA BXOX YCHAHTENR Z H CAYXKHT 144 noicsera DJT so Bpe-
Ms NPSMOro XoXa PasBepTKH. ITOT HMNYJBC TAKME PA3DAKALT OLHH
H3 GNIOKHDOBOUHBIX KOHZencaTopos CI18—C21, C17, C50 s Hayaje
KaX/0r0 MUKAA PA3BEPTKH.

Paswenunnrensunit guox J35 OTKPLIBAETCH YEPe3 DEe3HCTOPH
R67—R69 (V4), a Takxe uepes Bpemsizajaoune pesucropst R36—
R44 u R34 (kopmyc).

Umnynse ¢ xoanekropa Tpausucropa TI15 sakpeisaer mion 135 u
npepuiBaer toxk. Haunnaercs npsmoit xox PAa3BepTKH,

) unterparop Muanepa

Korna Tok, nporekaomuit uepes zuox I35, npepeiBaercs. Bpema-
3aNAI0LIKT KONCHCATOD HAUWHACT 3apAKATHCS gepe3 BpeMA3anain-
MHe PEHCTOPHL M pesHcTop R34 (xopmyc), npi  momont KOTOPOTO
OCYWIECTB/IZeTCA KanuGposka. ONuH HZ BPeMA3aTAIOLINX KOHIelCaTo-
poe C22—C33 u Bpemssaganomni pesicTop BHIGHpATCS Tepex.Tiona-
resem B8 BPEMSA/NEJL. npu uamewenn CKOPOCTH pa3BepTkH. Ilepe-
Merieiv pesueropom R49 ITJIABHO nponseoautes maasmas peryin-
DOBKaA CKODOCTH Pa3BEPTKH MyTeM H3MENCHNS 3apAfa Bpevazafalonie-
ro KonAencaropa. [TooxuTensl0 BospacTamouiee HanpsiKene ¢ BpC-
M:321I10LIET0 KOHAEHCATOPA, KOTOPHIIT 3apsizKACTCS TEPe3 Bpesdsaia-
101 PE3HCTOP OT HeTounmKa +80 V, monaercs ma 3aTBOP TO.JEBOIN
TPan3ucTopa T33 HCTOKOBOrO MOBTOPHTENS. [lOJNOXHTCBHHIL TIOTeH-
Lu1an ¢ BHXona HCTOKOBOTO NMOBTOPHTENs BO3TeficTBYer Ha Gasy Tpan-
sucropa T20, cosfasas Ha ero KoaseKTope BHIXOAHOH CHIHAN pas-
BEPTKH OTPHUATEIBHOR MOMSPHOCTH. BHIXOAHOX cHTHAM pasBepTKH
TOAAETCST HA OTPHIATRNLHO 3aPAKEHNYIO TAACTHHY BPEMA32JAI0MIero
KoHZencatopa. I1a obparHas CBsb obecrednsaeT 3apsai BpemMaA3aja-
TOlIIelf eMKOCTH OT OZHOFO H TOrO e HOJOXKHTENbLHOTO Hanpaxenud,
YLCPKUBAA NMOCTOAHHYIO CKOPOCTDL 3apafa H 06ecneuHBas AHHeRHOCT
NHI006PA3HOTO BHIXOLHOTO HANPSIIKEHHS, OtpHuaTeNsHOe WHI006pa3-
Hoe HarpsKeHHe GyJer PacTH 10 Tex rop, noka He cpaGoraer TPHTTEp
BOCCTAHOBJIEHUS Pa3sBepTKH, BEIXOAHOI CHIHAM ¢ KOJIIEKTOpa Tp aH3H-
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cropa T20 mocTynaer Ha BXOJ YCH/HTENS FOPH3OHTAJbHOrO OTKJOHE-
HHS M Ha SMHTTepILA MOBTOPHTENb BOCCTAIOBIEHHS DA3BEPTKH.

)K) SMHTTepﬂblﬁ MOBTOPHTENh BOCCTAHOBJECHUA Pa3BEPTKH

OTpuuaTesslioe NHI006pasHoe HanpszKeHHe € KOJJEKTopa Tpak-
aiicropa T20 mozaeTca Ha BXOJ IMHTTEPIIOrO MOBTOPHTENS T19 cxeMu
BoccTanoBaenus passeptkH. JiHon J(33 ofecnevHBaer 3auHTY TPaH3H-
cropa TI19 npu neperpyske. OTpHuaTesbHbl CHIIAL C IMHTTEpA
tpausucropa T19 nojaerca Ha TPUTTEP BOCCTAHOBJIEHHS PA3BEPTKH, a
rakuKe yepes amoxs 131 u J126 na amurrep Tpansucropa T16.

3) yCHaHTEab HAYana Pa3BePTKH

OTpiinarenpioe NHA00GpasHoe nanpszeine, NOAAHOE 1a AHOT
J31 ¢ amurrepa Tpausucropa T19, sannpaer tpansucrop T16. Tpanau-
cTop T16 ocTaeTcs 3aKPHITBIM [0 TeX MOp, TOKa He 3aBeplinTcs o6par-
HBill X071 passepTkH. Korna nampsoxeliue Ha SMHTTEpPe TPaH3HCTOpa
T19 BO3BPATHTCH K HAUAJLHOMY YPOBHIO MOCTOSIHHOM COCTaBMSIOUIEH,
nnox J131 u rpansucrop T16 orTkpsiBaiorca. [locToAHHAS COCTaBASIO-
1as HATIPSIAKEHIs ¢ KoJiekTopa Tpanaucropa T16 nozaercs Ha orcexa-
owni adon 135 wepes muon 30 ans yaepi:auius MNOCTOSHHOTO HAa-
npsizKeHns na karoje Aoza I35 u yacpzsaHHs HYXKHOH TOUKH 3amyc-
Ka pas3BepTLH.

W) TPHITED BOCCTAHOBJIECHHS PA3ECPTKH

OrpHuarensuoc HanpsxeHue ¢ aMirTepa Tpansucropa T19 mocry-
naet ua anon J124. B MOMeUT mpsAMOro xona pasBepTki 3TOT AIOA 2a-
kpoiT. Koria noTennuas Ha xatofe Anoja [l24 cTaHeT OTpHUATCAL-
HEIM, JHOJ OTKPOETCS 11a YPOBHC CHIliafa, ONMpeiesseMOM Derymspos-
Kot mepeMenioro peaucropa R64. OrpunateabHbifi curias nocrynaer
i1a 6a3y Tpamsucropa T14 u oTkphiBacT cro, npH aToM Tpanzucrop T13
sakpeiBaeTcss. Hanpsixenne Ha Koaaektope Tpansucropa Ti4 crauo-
BHTCS TONOMHTEJALHBM H IHepexalouaer aiol J21 B cOCTOSIHIE HH3KOTO
nanpaxenns. Haunnaerea o6paTHelil X0 Pa3BCPTKH. Crpofumnyasc
pa3BepTKH OKaHuMBaercs H Auon I135 oTkpupaetcs. Bpemssazaiouian
eMKoCTb GHCTPO PaspAAUTCs, BO3BPAULas MOTCHUHAT 3aTBOPA NOJICBOrO
TpaHsucTopa 33 K nepBoHaualbHOMY YpPOBIIIO. [onoxHTeNpHEIT CHI-
Han 06PATHOTO X014 C IMHTTEPHOTO NoBTOpHTeas T19 3akpeiBaeT KHOKL
J124. Korna notenunan aMurIepa Tpansucropa T19 gocTiirHer mnepeo-
HayanbLHOTO YpoBHs, TpaHaucTop T16 oTkphiBaeTcs H ycranasiuBaeTcs
HaYaNbHBIA YPOBEHL PA3BEPTKH.

Tpanaucrop T14 ocTaercs OTKPHLITHM B TeuCHHe BpemeHH OJOKI-
POBKH, ZOCTATOYHOTO [/is MepeBpoca BCEX CXeM B HCXOAHOE COCTOTHHE
70 Hayasa HOBOrO UMKJA Pa3BepTKH. Bpems GJOKHDOBKH ONpenessetT-
csl 3HaueHHeM 3apsaia Gaoxupylomero komjiencaropa C17—C21, C50,
KOTOpHIfl 3apsixaercs uepes pesucropsl R30, R31 B7-26 (kopmyc) 1o
480 V. Korzia nososkHTenbHOE HanpsKeHHe Ha 6ale Tpansucropa T14
BO3DPACTAET JI0 OTMPEAEJEHHOr0 YPOBHS BCJEACTBHE 3apsiia G/IOKHPYIO-
wrero KoHgencaropa, tpausucrop T14 sakpeiBaercs, a Tpansgcrop T13
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oTkphiBaercs. OTPHIATENBHE NEPenajy HaNpsKeHus ¢ KOANCKTOPa
tpausucropa T14 nocrynaer Ha TYHHEDHBIH 1HOL J21, noarorapnusas
ero AJs pHeMa CJAeAyIOlero 3amycKaioilero HMIyabea.

BpeMs GJIOKHPOBKH H3MEHSETCH 11a Pa3NIEIX CKOPOCTAX DPasBePTKH
I3MeHEeHHeM 3HaueHH{i G6J10KMDOBOYHBIX eMKOCTEH NpH MOMOmM mepe-
knouateas BS BPEMSA/AEJL. Yro6s nonyuits Tpebyemyo GloKHpoB-
Ky, BJOKHDOBOMHAS EMKOCTb PA3pSIKAeTCA OTPHUATENbHLIM HMIyJb-
oM ¢ KouslekTOpa Tpansucropa T17 uepes awox JI25 u pesncrop R65
B HauaJje KaskAoro UHK/ia pasBepTyiL

Ha 6sicTpoit paspepTKe pyuka CHHXPOHIBALHN BY (pesncrop R31
(Kopuyc) NO3BOJSET PEryNHPOBATh BPEMs GJOKHPOBKH B nHpCAcaax
10% A/s mOJyueHHs yCTORUHBOrO H30GpAIKCHHsA NPH GOJBIIHX CKOPO-
CTAX pa3sBepTKH.

K) aBTOKOJeOaTe/pHLIH PENKHM 3anycka pa3sepTki

Tpunuun paGors GioKa pasBepTKH B NMONOXKEHNHH Z. mepekoua-
rens B7 aHafoTHueH paboTe B PEXIMC Z., KOTAA TMOAAH 3aMyCKAIOMMI
amnyabe. OfHAKO B peXKHME Z. MPH  OTCYTCTBHH 3aTYCKAIOLEro HM-
ny/bca BHpaGaThiBaeTCs MHA00GPa3HOe HANpsKenle passepTkil, i Ha
sKpaHe ocliyIorpada BHAHA KOHTPOILIAA JIHITHA.

Mo oxoHualuy 06paTHOrO XOAA H GNOKHPOBKH TpaH3HCTOP T13
OTKpbIBACTCS, @ TpaH3HCTOp T14 saKphIBaeTCA. Yepes pesucropk R61,
R59 1t TynHenbuslil auox 21 nporekaer TOK. STOT TOK HCAOCTATOUEH
LUt 3aMycKa TYUHENbHOTO AHOAA B MKAYIIEM PEMHME. B nonoxenun Z.
nepexsoyaress B7 nanpaikenie MEHYC 10 V nonaercs Ha OTPHUATCIb-
1ble srexTpoan Anozos 18, JI19 uepes pesncrop R52. Koraa moaan
[IOVIOKHTEMbH IMNYJILC ¢ ABTOMAaTHYECKOTO MyaBTHBHGDATOPA, TOK
nporekaer uepes R563 i amox J18. IIpir OTCYTCTBIH HMIIYJhCa TOK
nporexaer yepes AHoA J19 i CymMMHDYETCS C TOKOM, NpOTEKAIOWIM
uyepes peaterop R59. DTOT TOK AOCTATOYEN LA 3anycKa TYIMIENbIora
amona J121 cpasy e MOC/e OKOHWallis epHojia GJOKHPOBKIL

J1) pexHM OLHOKDATHOrO 3amycka

[punuun paGoThl 60K PasBepTKH B PCXKUME OILHOKPATHOIO sa-
nycKa aHajsoriueH pacore B APYTHX pexHMax. OrnHaKo nocsae BO3NHK-
HOBeHMS OLHOH PasBEPTKH TPHITEP BOCCTAHOBJEHHS PA3BCPTKH He BOC
cTanaBAMBAETCA. Bce MOCHELYIOUIME 3aMyCKAloOUHe HMIyAbChl GJOKH-
pyIoTCSt A0 TeX MOp, TToka He By/eT Haxara KHOTKa Ku (xopmyc) I'O-
TOB. B pexume ¥ nepekmouateas B7-26 TOx BOCCTAHOBAEHHA HE

cBS3aH co cxemolt GaokuposkHn. Ha Gase TpaH3HCTOpA Ti14 umeercs
MeHbIIee NOA0XKHTENbHOS HanpsiKeHHe, uTO NO3BOJSET KaCKaly pa6Go-
TaTh Kak ABYXCTaGHMJBLIIBIA TPHFTEp.

LIk pasBePTKH BOZHHKAET CJEAYIOULHM O00pasoM. Korna pas-
BEpPTKA JOCTIAeT YPOBIA, YCTAHOBJCHHOTO PE3ICTOPOM R64, TpaH3H-
crop T14 oTkpeiBaeTcsl ¥ BO3BPAMIAET JILOA 21 B HHSKO’BOJIB’I‘HOQ co-
crosHze. TaKk Kak TOK BOCCTAaMOBJEHHS OTK/AIONEH M Ha Dase TpaH3u-
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cropa T14 uMeercst oTpHUaTeNbHOE HampssKellle, JOCTATONHOE AJIS €T0
OTNHPAHKS, OH OCTACTCH B OTKPHITOM COCTOSIHHY 1l BO3BPAILAET AHOJ
J21 B HU3KOBOIBTHOE cOCTOSIHUE. DTO yclIoBHE COXPAHSIETCA O TeX
TIOp, NOKa CXeMa He BOCCTAHOBHTCS HaxaTHeM xHouky K TOTOB.

M) Cxema MOATOTOBKH K OJHOKPATHOMY 3anycKy 60Ka pasBepTKH

CxeMa NOATOTOBKH K OXHOKDATHOMY 3aNyCKy BRJKYAET KHOMKY
Ku (xopnyc) ma mepefneit naneau ¢ magnucsio 1OTOB ¢ BMOIITHDO-
BaHHOM HHANKATOPION JaMUOi W TpexX ycuauTteneli na TPAalI3NCTOPAX
T10—T12 na nnate Y4. Hasuaucuue cXeMbl COCTOMT B TOM, YTOGH B
IIOJI0ZKEeHHH nepekaiouarens B7 (koHTakT 3) M HaxaTHH KHomkH K
(xopnyc) FOTOB BbiAaTh OTPHULATENbHBIA HMIYALC A8 OTKPHIBAILHS
TpansucTopa T13 TpHrrepa BoccTaHOBEHHS PasBepTKH.

TpiHupn AefiCTBUS CXeMEl 3aK/I04aeTCA B CJEAYIOLIEM: npH Ha-
KaTUH KHOTKH Ku (kopnyc) TOTOB B Luennm 6a3H OTKDHTOro
1pausucropa T10 oSpasyercs seanrens #3 pesuctopoB R42 u R4O.
llagenne nanpscenus wua pesucrope R40 3akpsiBaer TPaH3HCTOP
T10, u Ha ero KosseKTOpe O6PA3yeTCa MOJONUTENBHbI HMILYJILC Ha-
npsixenus. TIOJIOKATENbHEI HMIYAbC, OPOHAS Yepes HMHTErpHpYio-
yio uenouxy R45, C21 n R46, C22, BosjeflcTByer Ha aMHTTeD TpaH-
sucropa Tl1 u orkpriBaer ero. Tok oTKpmTOro Tpamsmcropa T1l co-
3AA€T NajeHHe HAaNpsi:KEHHs Ha pesHcTope R47, AocTaTouHoe AAs OT-
KpeBanns rpansucropa T12. Tlpu orkpmBanum Tpausucropa TI2 ua
€r0 KOJIIEKTOpe 06pasyercsl OTPULATENbHBIN HMOyTbC HAnpsIKelHs,
KOTOpLiHl uepes uenouky R51, C23 BoszefictByer na Gasy TPaH3NCTOPA
T13 Tpurrepa BoccTanoBienns. Tpansucrop 113 OTKPHIBAeTCsl, 3 TPaH-
suctop T14 sakpeiBaerca. Cxema 6./0Ka PasBEPTKH MOArOTOBJEHA K
OXHOKpaTHOMY 3anycky. [1pu oTkpuitom Tpausucrope T13 orxprBaer-
¢s Tpausucrop T8 u saropaerca HEAHKATODHAs Jamna JII B KHolke
Kun (xopnyc) T'OTOB.

H) YCHJHTE/b FOPU3OHTANLHOIO OTKAOHEHUS

YCHAHTeND TOPH3OHTANBHOMO OTKJOMEHIS COCTOHT H3 BXOAHOTO
yennarens ua tpansucropax T21, T22, dasomusepropa (T23, T24),
orpamiuuBapued cxemsl (136—/139) u sexoxnoro ycuaureas (T25,
T26) (T3—T6) (xopnyc).

BHZ BXOZHOIO CHIHAMA AJS YCHJMTENS [OPH3OHTAMBIOND OTKJIO-
HEHHs BHIGHPAeTCH [10JI0KeHHeM nepexyiouatens B6 x1; x0,1; £ X.
B nosoxennsx nepexsiouarens B6-2p x1 (kouraxr 1); x0,1 (xourakr
2) oTpHuaTeNbHOE NHIOOGPAZHOE HAMPSIKEHHe NOCTYNAer Ha Gazy
Tpansucropa T21 c 670Ka paspepTkH. B NOMOXKEHHH NepeKiouarens
B6-1a® X (kOHTAKT 3) BHEWIHHH CHIHAN AJS YCHAHTENS TOPH30H-

TAJILHOTO OTKJIOHEHHS IOCTYNAeT C BHXOX3 BXOJHOrO HCTOKOBOIO
nosroputens (T27, T28) cxemul cuHXpOWM3aUMH HA 6a3y TpaHIHCTOPA

T22. Pyuxu g &&Z (R32, R33) ofecneunBaioT rOPH3OHTa/NbHOE Iie-

peMelleHHe Jyua, KOTOpOe OCYLIeCTBJIACTCS NyTeM H3MEHEHHA fOCTO-
AHHOrO TOKa 1pansucropa T21.
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daszonnBepTop Ha TpaHsucropax T23 u T24 npeobpasyer wmecum-
METDHUHBIH BXOJHOil CHTHAJ B CHMMETDIIUHEIA. YCHJICHHE 3TOr0 Kacka-
Aa o6paTHO IPONOPIHONANBHO COMPOTHBJCHHIO MEXKAY SMHTTEpaMH
tpausucTopos T23 u T24. B mosmoxedusx nepeimouareas B6-la x0,1

(konrakT 3)  §) X (KOHTAKT 4) KANHOPOBAHHOE YCHJIEHHE YBesH-

ynpaercy B 10 pas BcjeACTBHE NOJKAIOUENHS MEXKAY 3SMHTTEpPaMH
tpausictopos 123, T24 uenouxn R111, R112. C momomnbio mepemcH-
nelx pesucropos R107, R112 peryaupyior ofuiee YCHJEHHE yCHJHTCS
rOpH3ONTAJBHOTO OTKJAOHCHHS HpH 0ObuHEX (x1) M pacTanyThx
(x0,1) pasBepTKax.

Buixoj; (ha30HHBEPTOPA COELHHSACTCS C OKOHEUHEIM YCILIHTEJeM,
coGpannuin Ha 1paH3ucTopax T25, T26 (V4), a rakxke T3—T6 (xop-
nyc). Kaxpoe naeqo ycHIUTENsT MOXHO paccMarpHBaTh Kak OAHO-
TaKTHBIH yCHAHTENb C 06paTIof CBsI3bI0, YCHAHBAIOLIMH CHIHAM 10 Be-
JIHUMHBL, JOCTATOYHOH JAJY TOPH3OHTAJNBHOTO OTKJOHEHHS Jyya Iio
akpany JIT.

C momomeio KoHzencatopos Cd4, C45 peryampyloT nepexosnyio
XapakTePHCTHKY KacKajga MJf NOJYuEHHA BHICOKOIl JIHIEHHOCTH I1a
6ricTpBIX pasBepTkax. IlepeMeHHEH pesucTop R115 perymupyer Bxox-
HO{l TOX OKOHCUHOTO YCHJHTEJs /sl NOJNYYEHHS HEMOIBHAKIOr0 H306-
paxellusi, B LEHTPe 3KpaHa TpH PacTAxKe B TOM CJayuae, KOria Ha
KOJJieKTOpax (hasoMilBepTOpa paBHHle NMOTeHUHAJ b, PasMep cursana
BBIXOJHOrO YCHJIHTC/ST OrpaHHUMBAeTCs TOCJIEZOBATENBHO JIHOKAMI
J136, 139, [locnenoBaTenbHO BKJIOYEHHbIE [JHOAH MNPEAOTBPAILANOT
HacHILeHHe BHXOAHOro ycuautens. Korza BhIXOJHOE HATPSKEHHE
¢asoHHBEPCHOTO Kackaza majgaer Huxe 5 V, TOCHELOBATENBHO BKIIO-
yenHLll IHON 3aKPOETCS W OTKPOETCS OANII H3 MapajjielbHO BKJIOYEH-
ubix auonos J37, [38. Bxoxno#l TOK 3axopauHBaercsi, B pe3ysabraTe
4ero orpauiuuBaeTcs BePXHHIl Npefes HANpPsAKEHHS TPaH3HCTOPOB.

5.2.5. Yeunurens Z (Y5)

TIpH MOMOUIH YCHJIHTENS Z OCYIIECTBJSETCS yNpPaBJeHHe SPKOCThIO
¥ TIONCBETOM Jiyda JeKTpoHuoayueBoit Tpy6ku JI2 (xopnye). Pas-
JHYHBIC CHPHAJBl, NOCTYNAIOLIHE HA BXOJ YCHJIHTENS, NpPeobpasyioTcst
B MMINYJbCE, ¢ IIOMOUIbI0 KOTOPHX YBENHUMBACTCS HJH YMeEHbLIAeTCH
APKOCTb JIy4a, MOJHOCTbIO TacHTCS H3006palKeHHE CHMHANa WA OT-
JleNbHElE ero yuacTKIL. BxoZuble CHIHAJMbL NOCTYNAIOT Ha SMHUTTED TPaH-
suicropa T1. "

Tpausucropsl T2, T3 ycunusaior curaan. Emxocrs C4 oGecnesH-
BAET BhICOKOUACTOTHYIO KOPPeKLHI0 yCHJHTenst Z. BHIXOAHOH CHIasjl
clIEIMaercs ¢ SMHTTepHoro noproputens T4, Huon 5 ocyumecTBaser
3ALIMTY YCUJUTENS B CJIyYyae KOPOTKOTO 3aMBIKAHHS BBICOKOBOJBTIOIO
uctounuka. Quos J14 cay;ut Ass 3alIMTH TpaHsucTopa T4.

Ha ycusmiteas Z cHrHAJBL TOCTYNAIOT OT CJEAYIOMHX HCTOUNHKOB:

a) or motenuHomerpa R51 (kopnyc) 1% ;

6) or 670Ka pas3BepTKIl — [Jis1 HOACBEUMBAHIN HI006paxselHs BO
BpeMs TPAMOro XOAa pPa3BepTKH,;
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B) OT BHEIIHErQ HCTOUHHKA, NMOAKJIOUEHHOTO K BHEIUHEMY BXOZY.
IMepemennni#t pesuctop R51 (kopnyc) &¥ , moncoemMHenHbI
Mexcly HCTOUHHKOM HAanpsukeHHs + 10 V u Kopnycoy, msmeHser Tox

uepes Tpausuctop T1l. Tlpu Bpamenunu pyukn ¥ nporuB uacopoil
CTPEIKH TOK uepes Tpausuctop TI 6yieT ymeHbwatees. Buxomuoll
CHTHAJ M HanpsizKeRne Ha MoAyJasTope JIT Gyzer Gosee OTPHILATEb-
HBIM H IDKOCTh H300pazkeHust GyAeT MeHbiicH, Tlpn yMmeHbwennn Toxa
UOMIOIKHTENILHOE HANPSKEHHE HA KOJJEKTOpe Tpamaucropa Tl BO3pa-
craer i Auox 1 3akpeisaercs, a guos 12 otxpriBaercs. ITpu Bpaue-
HUH pyuxi %3 10 4acOBOH cTpeske TOK uepes rpausucrop T! pos-
pacraer. [lpu sToM HanpsxeRHe Ha MOAYJATOPE CTaHOBHTCA Gosee
HOIOAHUTENLHEIM H IPKOCTb H306PalKeHHS BO3PAcTaer.

Crabunurpon I3, noxcoenmHeHHHH K HCTOYHHKY HanpsKeHHsa

+80 V, dukcupyer kosaaexropnoe Hanpsi)KeHHe TpaHaucropa T4 Ha
ypoBHe +95 V npu MaKkcHManLHOM SPKOCTH. STo HanpsKeHHe noxa-

€TCs TaKxe Ha nepeMeHHHH pesucrop R74 ¢, Tloxceeunpanne u3o-
Opakelins passepTkH TNPOHCXOXHT aHAJOTHYHEIM 06pasoM. Bo Bpems
06paTHOr0 X043 Da3BePTKH u3obpaxenue DJIT He nojcBeYHBAETCS

BCACACTBHE TOIO, YTO 4epes TpausucTop TI nporekaer MHHHMAMD-
HBL TOK.

CHriaz, noctynusmmi na reesgo a2 () Z), noxaercst na karox

ST u yeuaurens Z. Husxoyacrorusie curmamu Ha xaron DJIT me
IPOXOAAT, TaK Kak GnOKHpyOTcs KouAescaTopoM Cl. Onn TPOXOLIT
Ha YCHJHTeNb Z, yMeHbIIAsA SPKOCTb, ECHH OHH MOJOKHTEIBIL, H yBe-
JIMUHBAs €€, eCHH OHH OTPHLATEJbHH. BHCOKOYACTOTHEE CHILIAE TO-
A4IOTC HemocpeACTBRIHO Ha Katon DJIT, BH3HBasg TOT :ke g dexr,
HTO H HH3KOYACTOTHBIE CHIHAADL, NOCTYNAIOUIHE HA YCHIHTEAD Z, DTy
ofecnesHBaeTcs: NOYTH NOCTOAH s SIPKOCTHAS MOLYJAALMS B Alianaso-
He yacrot ot 20 Hz no 35 MHz.

5.2.6. Kanubpartop (V6)

Kanutparop cocront u3 resepatopa Ha MHKpocxeme MC, ycunn-
Téls Ha Tpanzuctope T1, sMHTTEDHOTO NOBTOpHTE (T2) u BHiXOR-
Horo nesutenst R62—R62 (kopnyc).

HacTota reseparopa ompeensercs pesucropamu R1..R5 u xon-
Aercatopom Cl. TousoCcTb H CTaGHIBHOCTB JACTOTH 3Tofl CXeMH ofec-
[€4HBAETCA GOMBUINM  KOD(HLIHEHTOM yCHIGHHS mMHKpocxeMbl MC
(20000-+80000) & ero crabuibiocTbIO. I €HEepauHs OCyLIeCTBIASETCS 3a
CUET OCPATHOH CBA3H C BHIXOAA MHKDPOCXEME Ha BXOX uepes pesu-
crop R1.

BbIX0[HOH CHrHaJ NpAMOYTOJBHOR dopmur wepes pesucrop R5
[OAAeTCS HA YCHIUTENbHBIA KacKal, BEINOJHEHHKH Ha Tpausuctope T1,
Yenanten» na Tpansucrope TI paoraer B pexKHMe NnepexaIoueHHs.

Ipu noctymreHun ua Bxox ycuantens OTPHUATENBHOrO HMIyssca Tl
BYyLET 3aKpHT K KOJIEKTOPHOE HaNpSIKelHe BO3DACTACT X0 HanpsiKe-
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WA HCTOUHHKA nuTanust +80 V. Korna na BXox nogaercas noqosi-
TeJbHAIH HMNYJbC, HanpsKelne Ha Koanektope T1 nanaer a0 HY A,

ITpsMOyro/bHLIe HMIY/BCE € KOMJICKTOpaA Tpausucropa T1 mocty-
TaloT HAa SMHTTEPHEIH NOBTOPHTENL T2, B SMHTTEPE KOTOPOro YCTaHOB-
JIeH JIeIHTeNb HA pesHcTopax R52—R62 (xopnyc). Bmixoawofi menu-
Teqb obecneunpaer 11 KanuGpOBAaMMLIX 3HAYCHHH HAMpSIKeHHs (50;
20 BIORERME015 1012808001057 0,025 Vil

B nonoxennn «—>» nepekawuarens B9 smutrep TpaHsuctopa Tl
OTCOGAMHSCTCS OT «3€MJH», TOK gepe3 Tpanauctop T1 mpepmipactes, u
Ha ero KOJJIEKTOPE YCTaHABAMBAETCS NOCTOSHHOE HANDSKElHe HCTOY-
HHKa +80 V. Hanpaxenne +80 V nocrynaer ua 6asy TPAH3NCTOPA
T2. C genurens B UemH 3MHTTEpA TpausncTOpa T2 CHHMAIOTCH KaMH-
GpOBAHHEIE 3HAUCHHST HANPAKEHHIT,

5.3. Koucrpykuus

KOHCTPYKTHBHO OCHHMIOTpAd BHINOJHEH B HEPAIBEMHOM YHH(H-
UHPOBANHOM KapKace C JIETKOCHeMHBIMH KpbukKaMH. Kapkac ocuia-
Jorpatha COCTOMT M3 JMHTHIX manesedl (mepeinel u 3ammeil), COeNHHCH-
HBIX ABYMS NPOQHJbHBIMH GOKOBLIMH CTSIKKAMH. JLOMOMIHTEJLEYIO
SKECTKOCTb KapKacy NpHIaIOT NOMEepPeuHsle i NpOAOJbHEIE CTEHIH.

Ha nepenneii nanenu ocuunnorpada pacionoKeHs!;

akpan DJIT c oGpamiennem; .

OPraHbl YNpaBJeHHT H NPHCOeRHHENUs, CHAOKeHHbhe COOTBCTCT-
BVIOWIAMH HaJTHCSIMH.

Ha sanmeii crenxe-pagnatope pacnomomeH MOLIHEIE TPAN3HCTO-

pbl 6710Ka nuranHg, reesna L) Z, L @, CEeTCBOX pa3beM, BCTaBKH

IIaBKHe H TyMOaep BbIGOpa HAMPSKEHNS NMNTAOLICH COTH.

OJIeKTPOMOHTAK OCUHJIOTpada BHMOMHEH HA MEYATHBIX MJIATAX,
3a HCKJIIOHCHHEM KDYNHOraGapHTHBHIX 3J1EMEHTOB, PACHONOMCHHEX Ha
LI ACCH, CPEAHCH H NPOJOJBHBIX CTEIIKAX.

Lns yerpanenns mMaruutusix nasogox SJIT nomemena B nepma.i-
SI0EBBIil 9KpaIl. BEICOKOBOMBTHELT NPCoGpasoBaTess 3aKaionel B aKpan
W 3aKPBIT KPHIIKOH ¢ NpeAynpeauTenshoil Hasniceio. [Ipeaveiarert
Kanajna BepTHKAJbIIOrO OTKJIOHCHHS, KaJAHGPATOP H BHICOKOBOALTHHI
npeoGpasoparTes BLITOMIEHH B BHAE ChEMIIBX BI0KOB,

Bo naGe:xanie BIAUMHBIX BAHAHUA KANAJIA BEPTHRANBHOTO OTKJIOS
HEHHST H CXEMBl DA3BEPTKH OHH pa3ieideHbl IKPAHOM, KOTOPBLA OAHO-
BPEMEHHO CJIYXKHT KOHCTPYKTHBHBIM 3JCMEHTOM,

CuOxast cHMMETpHUHAS JHHHSL 327€PACKH KPEenuTes K cpennedi
CTCHKE B HENOCPeICTBEHHOI GIH30CTH OT MeCTa ee pacnafiku.

B npuGope ycraHoBseH 5MeKTPOXHMHUECK N CUSTYHK 3CB, «xoro-
pBUt npu BKItoueHHH TyM6iepa CETD HaynuaeT orcyer BPEMEHH ha-
pa6oTkH npubopa.

Heo6xox1M0 exeMecuHo CHUMATE MOKA33HHA CUETHMKA W Lai-
Hble 3aHOCHTb B OPMYJIAp npHGOpa.

T[Ipy ZOCTHMKEHHH MeHHCKOM CTO/GHKA PTYTH KOHUA IIKAJH CHET-
YHK NOJIXKeH GHTh CHAT ¢ pubopa H 3aMeHeH,
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6. MAPKUPOBAHHWE U NITOMBUPOBAHHUE

6.1. Ha ncpendeit naneau ocunanorpada ynusepcansnoro C1-65A
B BCDXIEM JEBOM YLy yKasalo ITauMelioBauile NPHGOPA H HAHECENH
pasaidnTeablibie 3HMakH. B npaBoM HMXHEM Iy yKasailsl NOpSIKO-
Bhifi HOMep mpuGopa 1 roj H3roToBlenus. Ha yxianouHoM siHKe yKa-
3aH 3aBOJCKOH HOMep H oGo3HayeHHe IpHGopa.

6.2. TlnomGuposanne npuGopa NMPOUBOLHTCH TPEMS MACTHUIIBIMH
mioMBaMH (Ha GOKOBLIX CTSIKKAX M HA 3aJHell naHe ).

6.3. Yknagouunifi smuK naoM6Gupyercst AByMst miomMBaMmm, ycra-
HABJMBAEMBIMH Ha 3aLICIKAX 32NOPOB SLIHKA.

6.4. TpancnopTulil AWHK MIOMOHPYeTcs ABYMs naomBami, pac-
NOTOMKEHHBIMH B CeUHaJ/blibIX YIVIYGJCHHAX KPHIUKH sIMKa M 3a-
KPEITHX (haHepHHMH NuacTHHAMH. Ha CTeHKH TPaHCIOPTHOrO sIMKa
HaHOCHUTCS MapKHPOBKa B cooTBeTcTBHH ¢ [OCTom 14192-77,

7. YKABAHHSA MEP BE3OMACHOCTH

[To TpeGoBanuio K 31eKTPOGE30NacHOCTH OCUH/IIOTPAd OTHOCHTCS
K Kaaccy samute 01, B ocunanorpade HMeloTcss HaNpPSKEHHS, onac-
HBIE JJIST MKH3HM.

[Tostomy npwu aKCnAyaTalMH, PEMOHTEe H HACTPOAKE OCLHIIOrpa-
ta xareropuuecku 3anpeiaercs paGora npr6opa Co CHATHIMH 3alHT-
HEIMH KpLILIKAMH H Ge3 3a3eMJ/IeHHS Kophyca. Bce nepemaiiku pemats
TONBKO TPH BhikModenHoM TyM6Gaepe CETD, a npn nepenafikax B cxeme
6n10Ka NMUTaHHA H HA JHLEBOH NMaHeaH CJACLYCT BBIHHMATh H3 CETH BHJ-
Ky LIHYPa MHTAHHA BBHAY ONACHOCTH MOPAMNKCHUS HANPSIKCHHEM CCTH.

Hameperns B cxeMc nutawHs DJIT npoHsBoAHTE BhICOKOBOJBT-
HLIM TPOGHHKOM,

TToMHHTE, YTO BLICOKHE HANPSKEHHS NOCJe BHKIOYEHHS OCLHIIIO-
rpada coxpaHusIOTCs B TeYeHHE 3—5 MHHYT.

Kopnyc ocrunnorpada HeoBX0HMO 3a3eMAHTb NYTEM COEAHHEHHS

KJIeMMBI C UIHHOH 3aUIMTHOrO 3a3eMJEHHT, NPH 3TOM He06XOIH-
MO TIPHCOEZHHSATH 32XKHM 3ALIHTHOTO 3a3eMJIEHHS JO JAPYrHX NpICco-
eIHHCHHHY, 8 OTCORIHIIATL — NOCJIE BCEX OTCOCAHHEHHH.

[Ipu nposenennn nsmepeirifi, O6CAYKUBAHHN H PEMOHTE, B CAyYAC
HCTO/Ib30BAHHS OCHUAJIOTpa(a COBMECTHO € LPYrHMH npuGopaMu HiH
BKJIIOYEHHST €r0 B COCTAB YCTAHOBOK HeOOXOAHMO, A5 BbIDaBHHBAHHA
TNOTEHIHANOB KOPIYCOB, COEAHHUTL Me:KAY cOGOH COeTHHEHHBIE C KOp-
TIyCOM KJIeMMbl 3aLIHTHOTO 3a3eMJICHHS BCEX TIPHEOPOB.

Buyrpu ocudnnorpada Ha G0KaX, TAE HMEETCS HANpPSIKEHUE

cpuiite 500 V, HaHeceH 3HaK 6 , npeaynpexaaomuil o6 ocoGoR
OIACHOCTH IPH SKCNJIyaTallHH.
BHUMAHHUE!

Akenayarauug npHGOpA C HECGANAHCHPOBAHHEIM YcuanTedem Y
NPHBOJHT K NPeXLEEPEMEHHOMY BLIXOLY M3 CTPOA TpausucTopos T1 u
T2 (xopnyc).
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8. MOATOTOBKA K PABOTE

8.1. ¥YcranoBka ocuunacrpada ua padodem mecre

Ina ynoGerea paGoTH ¢ oOCHHAIOrPAa(hoOM PYUKy mepelioca, 3axpen-
VIEHHYIO Ha GOKOBBIX CTAXKKAX, HCNONDL3YHTE KaK NOACTABKY. UroGy
YCTalOBITb OCUIIIOrpad MO/ YIVIOM HaKJIOHA, YAOGHHM A5 oneparo-
pa, HaxMHTEe OXHOBPEMEHHO C 1BYX CTOPOH HA DYYKY B MECTaX Kpere-
HHS, IOBEPHHUTE H OTNYCTHTE, PydKa 3a(DUKCHPYETCST B HYIKHOM mo.io-
JKEeHHH.

Ycranosnte ocuuasorpad Tax, utoShl BO BpPeMs padOTh 0fec-
neqnsanach CBOGONHAS BEHTHAALHS. BeuTHIAUHORHbIE OTBEPCTIA Kop-
nyca He JOJKUbl OBITE 3AKPEITH ADYTHMHU NPeAMETaMH.

[epen Bxmouennem ocuuiorpada y6enuTech B HANHIHH H COOT-
BETCTBHH BCTaBKH NJABKOH Ha 3ajHell CTeHKe W CETEBOM pa3beMe oc-
unanorpaca. ITposepsTe, COOTBETCTBYET JIH TOJOXKeNHe TyMbaepa Ha-
NPSAEHNT CeTU HA 3alHell CTEHKe HANPMKEHHIO NHTAWIIE! CEeTH.

[epen noxkmouerneM ocunorpaga K MUTAIOMIEH CETH 3a3eMTH-
T€ €ro Kopmyc.

8.2. OnmHcaHue OPTraHoOB ynpasaenys.

Pacnosnoxenne opraos ynpas/acHHS Ha MepeAHeH MaHemll OCLHJ-
Jorpada mokasaso Ha pHC.

8.2.1. Opraus ynpasaenns dJ/IT:

® — peryaupyer 4eTKoCTh H306paxmenlin — (OKYCHPOBKY Jyua;

{3 — perynupyer pKOCTb H306payKeHHs;
oy pery.Jnpyer ocBelLellHe KAk,

) — peryaupyer 4CTKOCTb H306PaKCHH — AaCTHTMATH3M, HC-
NONb3YeTesl COBMECTHO C pydKofi (8 .
8.2.2. OpraHbl ynpasacHus ycuaiteaem Y:
V/IEJI. — ycranaBauBaer Kosh®UUHEHT BePTHRANBHOTO OTKO-
HCHHST;

IVIABHO — ofecneunBact naaBuyio perysnpoBky xosdpuuien-
Ta OTKJOHCHIIS B KaMAOM NOJ0XKEHHH neperaouatens V/IEJL;
[ — perymupyer nonomenne H306paKCHHS N0 BCPTHKAMM;
BAJTAHC — Gaaaucupyer upeycuiauTeds BepTHKANBION0 OTKIAM
Henus B noaoxemnsax 0,005; 0,01; 0,02 n 0,05 nepexmouarens V/IEJS.
W — DCryaupyer ycuJeHHe ycuauteas Y;
= L~ — pmbupaer cnoco6 nosauH BXOAHOTO CHTHAJI4 HA BXOI
ycuautens Y;
% -— BCC COCTABIMOWIIE BXOJZHOTO CHTHANA MPOXOAAT a4 BXOL
yeunurens Y;
L — 3azemaseT BXOAHYIO CXeMy yCHIHTeas (BXOAHON CHrHaJI He
3a3eMJeH);
~ — GMOKHPYeT NOCTOSHHYIO COCTABJSIOULYI0 BXOLHOIO CHIHAIA.
Huskouacrorheift npesen cocranaser 1,6 Hz;
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£) — CcAyMHT BXOLOM AJf NOIAUH HCCJCIYEMEIX CHTHAMOR,

1 — xneMma KopnycHas.

BAJTAHC 0,1 V/AEJl. — GanaucHpyeT m§pCAYyCHAHTe]b BepTi-
KaabHOro OTKAOHEHHs: B noaoxenun 0,1 neperarouarens V/IEJ.

8.2.3. Oprankt ynpapJsieHHs CHHXDOHH3AUHEH

= — BHIGHDPAET MOJPHOCTb 3aMYCKAIOLEr0 CHIHANA, CHHXPOHH-
SHPYIOLLEro Pa3BepTKY;

-+ — CHHXDOHH3HDYET DPa3BEPTKY MOJOMNKUTEJBHLIM HMIYJIBECOM
3anyCcKaloulero CHruana;

— ~— CHHXPOHH3HPYET Da3sBepPTKy OTPHUATCAbLHBIM HMITY/IBCOM 3a-
MyCKaIOILero CHrHana;

= ~ — YCTaHABJHBAET DEXKHM 3aNYCKA CXEMBI CHHXDOHH3ALHH;

/<— NPOXOLAT 3anyckamoumue curnags or 0 1o 50 MHz;

~ — TOCTOfIIHAs COcTaBJAAlMAas GJHOKHPYETCS H CHIHAJBL 4acTo-
Toii Menee 30 Hz ocnabasores;

YPOBEHD — pu6upaer ypoBeHb HccieayeMOro CHrHana, oT Ko-
TOPOTO NPOHCXOAHT 3aNYCK PA3BEPTKH;

BY — o6ecneunBaer ycroiiunBoe H306paxeHHe CHIHANOB HacTo-
toil ceuite 10 MHz;

BHYTP. CETb;

BHEIIH. 1:1; 1:10 — Be6Hpaer HCTOUHUK CHHXDOHH3UpPYIO-
LIEro CHrHagua;

BHYTP. — BuIGHpaeT BHYTPeHHHA HCTOYHHK CIHXPONH3HPYIOLIe-
To ciruana. Passeprka CHHXPOHHSHDYeTCS CHIHAJOM, MOCTYMNAMOU{HM
H3 Kanana BepTHKAJIBHOIO OTKJIOHCHHS;

EuTb — Da3BepTKa CHHXPOHHSHPYETCSA CHI'HAJAOM C YacTOTO Mu-

Taloleli CeTH;

BHEIIH. 1:1 — pasBepTka CHIXPOHH3HPYETCS BHELIHHM CHrHA-

JOM, NOJAaHHBIM Ha FHe310 "@ X;

&4 — oGecneunBaer rpydoe nmepemememie no TOPH3SOHTANH;
EBA — ofecneunBaer N1aBHOE NepeMelleHHe no TOPH30HTAIH,;

W — DeryJHpPYeT CKOPOCTb DPa3BePTKH BO BCEX MOJIOIKEHHAX
nepexiouarens BPEMS/IEJL.;
x1; x0,1 ¥ X — ycranapauBaer BHJ PasBepTKH;

x1 — nepexnouarens BPEMS/IEJI. ycraunasiusaer cxopocrs

pa3BepTKH;
x0,1 — yBenuuHBaer ckopocTh pasBepTki B 10 pas 3a cuer pac-
TSZKKH LEHTPaNbHOro yuacTka u300parKeHus,

'@X — TOPH30HTAJbHOE OTKJOHEHHE OCYIIECTBJASETCS BICLIHIIM

CHTHA/OM, KOTOPBI NOZAETCS Ha rHe3fo %) X CHHXPOHH3AlLHH;
Z.Z. % — ycraHapJuBaeT ABTOMATHYECKHH, RIYLWHHA HIH OIHO-

KPATHBIA pesKHM paboThl Pa3sBepTKH;

Z. — pasBepTKa ofecleunBaeTcsi HE3aBHCHMO OT Ha/JHuHa 3amy-
cxarowero curiana. CHHXDOHHM3AUMs OCYILIECTBJISETCA JIOGHM CHIHA-
JioM yacroroit He Metee 30 Hz;

Z. — 3anyck pasBepTKH OCYIIECTBJSETCH TONbKO IMPH HaJHUHH
CHrHaJa CHHXPOHH3ALUH;

& — OZHOKPATHLI 3anycK PasBepTKH OCYLIECTBJISETCA OXHHOY-

HBIM CHrHaJoM. /15 noc/eRyioWero sanycka Heo6xoumo:

— naxarts kHomky 'OTOB; .

FOTOB — ceeueHue CHIHAJNLHON JaMNbl yKashiBaeT Ha TO, 4TO
pasBepTKa MOMKET GbITh 3amylleHa NpPHXOASUIMM cHrHasoM. [Jocae
OKOHYAHHsST LKA Pa3BePTKH CJeIyeT BHOBb HaxaTb HAa KHOnKy [O-
TOB, uTo6bl MOArOTOBHTH CXEMY Pa3BEpPTKH K HOBOMY 3amycky;

Gt V' — ruesuo BLxOZA MeHEPATOPA WHAOOGDPASHOTO HATPSIKEHHS.
8.2.5. OpraHu ynpapieHHs KanuGparopa aMIUIMTYIB H AJHTENb-

(1],
1

|‘ V| BHEILIH. | :10 — Buewnui cHHXPONUSHDPYIOWHME CHTHAL OCHAG- HOCTH
i asercs B 10 pas; (3»— THE3ZO BBIXOAA CHTHANA KaqHGDATOPA AMIUIHTYA H IJIH-

BHEWIH. §) X — BXOXHOE rUE30 AJs BHEUIHETO CHHXPOHM3M-
pywoouero curiana. 10 THE3L0 HCTOJb3YCTCS TAKKE B KAueCTBE BHEll-
HEro rOPH3OHTAJMLHOrO BXOA4, KOrga mepexsiouarendsb x1; x0,1 &) X

YCTaHOBJIEH B TIONOXKeHHE @) X:

8.2.4, Opranbl ynpaB/eHHs pasBepTKOi
BPEMSI/IEJI. — ycranaBauBaeT CKOPOCTb pa3BeprkH. Pyuka

TIJIABHO nonxHa HAXONHTHCS B NONOMeHHH W, COOTBETCTBYIOUIEM

KanHGPOBaHHOM CKOPOCTH Pa3BEPTKH;
[IJJABHO — ofecneunBaer NJaBHYIO DPerysiHpOBKY CKOPOCTH
Pa3BePTKH B KAX/OM NOJOXKEHWH Nepexmiouarens BPEMS/IOE.;
— — pyuxu & &K peryanpyor nomomenne H306pasKeHus
TI0 FOPH3OHTANH;
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TEABHOCTH;
BBIKJI.; fl 1 kHz — — ycrasaBnnBaer pe:xxHM KaauGpartopa;

BBIKJI. — xanuGpaTop BHKJIOUEH; .
N 1 kHz — BhipaGaTsiBaeTcst BHIXOAHOH NPAMOYTOJbHBIA CHIHA

KanuGpaTopa aMnJHTYyAb H AJHTEJBHOCTH C YacTOTOH MOBTOPEHHS

Fzs

— — yCTaHAaBJHBAETCs NOCTOSHHOE BHIXOAHOE HANPSXKEHHE KasH-
6partopa;

CETb BK/JI. — cBeuenue cHrHalbHON JaMNBl  yKaskBaet, YTO
tym6nep CETDb Bkikuen u ocuummorpad NoACOSIHHEN K CETH;

1l — kaemma KopnycHas.
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8.2.6. OpraHbl ynpas/ieHus Ha 3a/1ell Nageny

%) Z — THE3NO AN NOAAYH CHTHAJIA, OCYLLECTBJSIONIEN0 SPKOCT-
HYI0 MOAyJAauHio ay4a IJIT;

— KOPNYCHOE THE3NI0;

2A; 0,25A — nepxaTenn BCTABOK NJIABKHX;

115 V; 220 V — tym6aep BeiSopa Hampskenlis mATAIOLeH CeTH.

@ — RJEMMa 3aLIHTHOIO 333eMJCHHS,

8.2.7. Opranul ynpasmcung na mmxueit kpuiwke: ITOJCTPOFIKA

SIPKOCTH, BAJTAHC 0,1 V/OEJ. — aas nojctpoiixy B npoluecce
IKCIyaTaluHH.

8.2.8. Oprann ympassends Ha Gokosofi crenke COBMEIIEHWUE
JIYUA C TOPU3OHTAJNBHOM JIMHUEM — nns noscTpoikH B
npoliecce 3KCIJy aTauHH.

8.3. Bksiouenue M nmpoBepka PaGOTOCTIOCOGHOCTH OCHHMIOrpada

8.3.1. YcraHoBHTe PYuKH yNpABJACHMS Ha TepeiHell NMaHeaH cie-
LyIomHM o6paszom:

a) pyuxH ynpassenus JIT:
%} — NpPOTHB YACOBOA CTPEJIKH;

®—s CpefiHee NOJNOKEHHE;
{).— mporus uacosoii crpenk;
3)/ﬁ)ymm YUPaBJEHHUST YCHIUTEIEM:

JI. — B nonoxenue 0,05;
MJIABHO — B monoxeane W ;
| — B cpenuee NOJOMKeKHe;
=~ | ~ — B noaoxenne L (KOPIIYC);
B) PYHKH YNpaBJeHUs CHHXDOHH3ALMeH:
YPOBEHD — mo uacoBoit cTpedke;
& — B nonoxeuue +;
< ~ — B NOJOXEHHe ~;
BHYTP. CETb;
BHEIIH. 1:1; 1:10 — B nonoxenue BHYTP;
T) PYYKM YIpaBJleHHsT pasBepPTKOM:
BPEMS/IEJI. — B nonoxeune 0,5 ms;

[JIABHO — B nosoxenic W ;
x1; x0,1 £) X — B nonoxente x1;
= — B CpeJHee NIoNoXKeHue;

2.2. Y — B noaoxenne Z;

[) DYuYKH ynpaBJeHHs KajuGpaTopom:

KAJIMGPATOP — B nonoxente 200 mV;

BBIKJI. [1 1 kHz — B nonoxenne [] 1 kHz;

tyM6aep CETh — B mmxiee nosoxenue,

Yb6enutech B COOTBETCTBHH TOJOXKeHHs TymGaepa 115 V; 220 V
HaMPST:KEHHIO NMHTAIOUIeHl CETH H NOJACOSAHIIHTE OCUIVIOTpad K CeTH
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nuranust. [epepenure TyM6aep CETD Ha nepednet manemn ocumasor-
pata B noaoxenne BKJI. IIpn sTOM JHOMKHA 3aTOPEThCS CHTHAMDH-
Has namna. Jafite ocunasorpady mporperscs B Tedewne 15 min,

[IpucTynuTe K NOACTPOHKE PEKHMOB H MPOBEPKE PadoTocnocod-
1OCTH OcUHAnOrpada.

8.3.2. Perynuporka pyukauu ynpasienns SJIT.

Peryaupyiite SpKOCTh TOJbKO [OC/IE YCTANOBJCHHI Jyua OKOJO
cpeanefi suiun paGouel 4acTH Jxpana. Bpauwafite pyaKky ¥ 70 Tex
nop, noKa #306paskenHe He CTaHeT YAOOHHIM LI HaBII00eHH .

YeraHoBHTE Nepekaouateasb ~ .l ~ B NOJOXeH#e ~ H COCMU-
uure xabeneM ruesno (G Kaaudpatopa C rHE3IOM %) ycuauTens
Y. Iosopaunsatite pyuky YPOBEHD n0 nonyuenns YCTOHYI{BOTO
H3006p axKeHHL,

[Iponssenute (OKYCHPOBKY H300paiKenus C NOMOWBIO  pyd-
KH @ . Ecu Hesnb3st JOCTHYB xopoiueli (HOKYCHPOBKH H306paxerins,
CJIe/lyeT TpPOH3BECTH PETYJHPOBKY acTHrMarhaMa (xd (e i Rl

[pexpatute NOAAYy BXOHOTO CHrHasia, ANs Yero [JOCTATOUIO
nepeBecTH lNepekniouarens =~ L ~ B TNOJNOMEHHE L. CoswmectuTe
pyuKoit I JIMHHIO PAa3BEPTKH C LEHTPaJbHOH TOPH3OHTAJNBLHON JiH-

HHell CeTKH.
TToBopauuBalite pyuky ,& no yacopoft crpenke. Haunnas c #e-
KOTOPOI'O NOJIOKEHHS, rpajiyHpoBaHHble JHHHH NOACBEHHBAIOTCS (ato

0COGEHHO 3aMETHO IPH YCTAHOBKE TEMHBIX (MIBTPOB). YCTAHOBHTE
yn06HOe L5 pabOTh OCBELIEHHE IIKAJIb,

8.3.3. PeryaupoBante pydKaMH yCHIHTEIS

ITepepesute nepexnouarens V/IEJ. u3 nosoxenus 0,05 8 noyo-
xenue 0,005. Ecan BepTHkasbHOE MOJOXKEHHE JIHHHH CMEIaeTcs, TO
c6anancupyfre yeusnreab Y (em. m 9.1.3).

Yeranosute nepekmiouartesns  KAJIMBPATOP B nosoxenue
100 mV, a nepeknwouarens V/IEJ. 8 nonoxenue 0,02.

Vcranosute mepexsiouartens~ L ~ B NoJOKeHHE ~.
ITosopaunsafite pyuxy YPOBEHD go nosydenus ycToHuHBOIO
H306p axKeHHd.

YcraHoBHTE PyuKoH I uso6paxenue no ueHTpy aKkpana, Hso-

GpaskenHe NpeAcTaBaserT coCOH TPAMOYrosbHbie HMNyancH. Pasmep
AMIUIMTY B JOMKeH cocTaBasats b fenenufl. Ecan amnaurysa n3oGpa-
Kelus COCTaBJafeT MeHee 5 AeneHHfl, OTKANHODPyfiTe YCHIHTENb IIepe-
Mennbiv pesucropom W | BLIBEZEHHBIM OZ UITHI HA TEPCIIIO0
naHeJkb,
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IToseprnre pyuky IIJIABHO nporns uacopoit crpenxn xo ymopa.
Msobpaenne yMeHBIIHTCS He MeHee, gem B 2,5 pasa, Pyuxy T1JIAB-

HO nosepuute CHOBA B noNioxeHue WP .

8.3.4. Pery/HpOBKa pyuKaMH CHHXPOHH3ALHH

YcTaHOBUTE TiepekouaTens Z., Z. Y B noaosxenue Z.,

Bpamaiite pyuky YPOBEHD no BCCMY JHanasoHy. YcrofiuHoe
H300paeHiie MOABHTCS TOJNBKO TOLAA, KOrna 3aCHHXPOHH3UDYeETCS
paspeprxa, Bosspatute mepexmouarens Z.Z. ¥ B nonomenue Z..

Ycranosure Tym6iep «£» B IONOXKeHHE «—>», JIHHHS PasBepTKH
liduHeTcs Ha OTpHNATeNbHON uacTH HMnydbca. [TepekmiounTte Tymbiep

€%£> B NOJIOXKEHHE «+», JIMHNsT PA3BEPTKY HATHETCA HA TOJNOMKHTONh
HOIT YaCTH NPAMOYrOJbHOTO HMIYJIbea,

YcranosuTe TyMOMep & ~ B NOMONKEHHE S . IToBopaunsaiite

PYUKY I A0 TEX NMOp, NOKa H300paXKeHHE CTAHET HeyCTORUHBEHIM,

Bepuute TyMOaep =~ ~ B mosoxenHe ~, H306paKeHue CHOBA CTAHET

ycTofiunBEIM, CMeleHre H306pakenns H3MeHseT YPOBEHb NOCTOSIHHOM
COCTABJASIOLIEH, KOTOPHIft BIHSET HA CHHXPOHH3ALHIO NpH  peXKHME
sanyck 75 . Bepuute H306paiKeHHE B LIEHTP 9KpaHa.

Mopaiite curnan Kamubparopa Takxe Ha THESHO CHHXPOHHBALMH
DX

YCTaHOBHTE NEpeKTIoUaTes BHYTP.; CETb; BHEIIH. 1: g
1:10 B nonoxenne BHEIIH, 1 : 1. Peryaupoexu pyakamn ynpasme-
1nst YPOBEHD, «+», « & ~» anagoruiny ONHCAHHLIM B 0. 8.3.4.

YCTaHOBHTE mepekmouares BHYTP.; CETb; BHEIIH. 1:1;
1:10 B nonoxenne BHEIUH, 1 : 10, PerysnpoBkH Te xe, 410 B [0J0-

xenti BHEIIH. 1:1. IIpu srom pyuka YPOBEHD umeeT MeHbmii
ANATIA301 PETYNUPOBKH B 9TOM PexUME, T. K. CUTHAN ocaabiisercs,

BepuuTe nepexiaiouarens BHYTP.; CETb; BHEIIIH. 1:1; 1:10
B nojoxenue BHYTP.

8.3.5. Perynmposka passeprkn

Yeranosure nepeksaovatens BPEMS/ZIEJL. B modoxenue § ms,
a mepekmiouarensb x1; x0,1; &) X B noaoxenne x0,1. Hszob6paxenue
AOMKHO GBITH AHAJOPHUHO H306PaKEHHIO IPH YCTAHOBKE nepexoda-
rens BPEMS/IEJ. © nosoxenue 0,5 ms, a nepekmouaress x1; x0,1;
%) X B nonoxense X1 (T. e. IpH BHKMIOUEHHOH pacrsxkke),

Bpamaiite pyuxy 8 no BeceMy Jnnanasody. Mso6pamenwe 6y-

A€T MepeMemaTecs N0 ropusonTasu. Pyuxa KKd 1aeT Bo3MOMNHOCTB

6oJlee TOUHO yCTAHOBNTL H30BpaskeHHe B HYXKHOM NOJNOXEHHH, Bos-
BPATHTb HAYAJIO 1306PAXKEHUS K JIEBOH JUUMY COTKH,
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[osepunte pyury TNJIABHO nepexmouarens BPEMS/AEM. a
Kpaifsee eBoe MoJIOXKeHHe 10 ynopa. CopocTs passeprku YBEJHYHTC S
He menee gem B 2,5 pasa. Bosepature pyuky IIJABHO g 10J0Ke-

He
;T;HOBHTe nepexaiouarens Z.Z. V) B nonowende .
Haxwmure xgonky FTOTOB. HMuauxaropuas namna gmonkn TO-

TOB saroputcst, 4TO CBHIETENCTBYET O FOTOBHOCTH CXEME K 3amycKy.

[TonafiTe curnan ua THe3no %) ycuaurens Y. Ha skpane nossurcs

H300paKeHHe W MHIHKATOpHAS Jamma moracHeT. Bepmute nepeksio-

varenb Z, Z. ¥y B nosoxexne Z.

DYHKUHH YCHIHTENS Z MOTYT GHITh ONPEAENEHE! IPH 3HAYHTE/ D
HOM BHEIIHEM CHrHale — He Menee 5 V NOJHOrO pasmaxa aMIUIHTYHL
[oxafite BHEMHHE CcHrHAN Ha THE3EO O yenautens Y u £)7Z.
Ycranopute nepexniodaress BPEMSI/IOEJL. B Takoe moJoXeHHe, 4TO-

6bl 113 SKpaHe yK/J1aAbiBaJOCh NMATH NEPHOLOB HMIIy/JbCa, Hirrencus-
HOCTb NOACBETA MOJIOXHTEJbHBIX NHKOB ﬁy,ae'r ocnafineﬂa, a OTpHLa-
TE/IBHBIX YCHJICHA, YTO O3HAYAET MOLYJTUHIO IPKOCTH,

9. MOPANOK PABOThI

9.1, TToaroToBKa K MPOBELEHUIO H3MepeHHii

9.1.1. Perynuposka apKoCTH

[Ipu perynHpoBKe SPKOCTH H306parKCHHS BO3MOWHO HAPYLIeHHE
(oxycuposxs. B sToM caydae Heo6xoznMa TOZCTPOfiKa NpPH MOMOIIHR
pydkH (@ . Jlas npenoxpaHeHus JIOMHHOGOPA OT NpOMKHTAHHST HO

yCTanaB/KBaiiTe 4pe3MepHyio apKocTb. [IpH UCNOAL3OBAHHN TEMIIBIX
(hHILTPOB HEOOXOAMMO YCTPAHHTH ONACHOCTH YCTAHOBKH Goabuutofi
ApkocTd. TloMeIHuTe, 9TO SPKOCTh HE ROMKIIA BLITL CAHINKOM GOMBIIOH,
OCOGEHHO NPH NepeKIIOYeHHH nepexiiouatens BPEMSI/AEJL. or Goas-
IIHX CKOPOCTEH pa3BepTKH K MadbiM H nepekamouareas xl; x0,1;

DX, .
[Tpu HenOCTATOUHOA APKOCTH JIMHHH DA3BepTKH (TOMKH) HJIH MpH
NOsIBJIEHUH 06PaTHOrO X042 Pa3BepPTKH B KpaiHeM NPABOM NOJOMKEHHH

pyuex ¢ mojperyaupyiite noreHuuomerp I[IOOCTPOFIKA SIP-
KOCTH.

9.1.2, Peryanposka acTurMaTHaMa

Ins npoBepKH NPABHJLHOH YCTAaHOBKH DPYURH () MemJeHHO
Bpamaire pyuky (@ , NIPOXOAS Uepe3 MOJNOKEHHE Hauayuwel  Go-
KYCHDOBKH,
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Ecau pyuka () YCTaHOBJCHA MPaBHAbHO, TO BepTHKa/bHbE H
TOpH3OHTAa/IbHbIE YIACTKY H300parkeHHs OyAyT xopomwo choxycHposa-
1Bl B OLHOM H TOM 3Ke mosoxenny pyuks (® . Jlaa npasusbuofi ycra-
HOBKH DYYKH (X TIpojesafiTe CACLYIONIHE ONepalHy:

a) nojaiiTe curnan KanuGparopa spagenvem 1 V Ha BXOX ycHIH-
tens Y, meperaoyarenem V/IEJI. ycraHoBHTe pasMep H306pakeHus,
paBHbI 2 NeneHAIM;

6) ycraHosute mnepekatouatens BPEMS/OEJI. B mnonoxenue
0,1 ms;

B) YCTAHOBMTE IpI CPeLHUX MOJOXKEHHSX pyuek (& A (X TaKyw
APKOCTL H300pakeHHs, yTobsl OB BHAEH (PPOHT KaauGpOBOYHOrO
HMIYJbCA;

r) ycraHoBuTe pyuky () Takum o6pa3oM, YTOGH TOPH3OHTA/b-

HEIC H BepPTHKA/JIbHBIE yYacTKH H306paxkeHHa OZHHAKOBO (OKYCHpO-
BaJHCh;

1) HoGefitech mpH momollyr pyukH (¢ , 9TOGH BepTHKaJbHAS
4acTh H30OPaxeHHs OhlIa KaK MOKIO TOHBLIE.

Jlng nonydeHus ayymwed (OKYCHPOBKH ONEpalHH, yKasaHHHE B
nn.r) H71), MOBTOPHTE.

9.1.3. Banancuposka ycuanteas Y

Jlns NPOBEDKH HE3aBHCHMOCTH PEXKHMa YCHIHTENS OT MepeKdio-
yenna nepexmouarens V/IEJI. ycTaHOBHTe mepekmouartenp v L ~

U

B noJoxenue |, a nepexkniomatesib Z.Z. V) B nodoxeHue Z..

Ycranasausafite nepernouatear V/IAEJ]. citavana B nojozxeHHe
0,05, a satem B nosoxenue 0,005 no seprukaui. Eciu munug passept-
K4 CMelaercs, To HeOGXONHMO OCYLIeCTBHTh GalJaHCHPOBKY Tocae
nporpesa ocuuatorpada B TegeHite 15 min caexyomuM o6pasoM:

a) B mogoxen## 1 mepexiatouareas~ L ~ u 0,05 nepekaioua-
tens V/OEJI. ycTaHOBHTE JHHHIO pPassepTKH B LewTpe 3KpaHa OJIT
pyukoit [ ;

6) ycranosure nepexaiovatens V/IEJL B nonoxense 0,005 1 npu
noMouy noreduromerpa BAJTAHC sosepaTuTe JHHHIO DPasBepTKH B
NOJOXKeHHe, KOTOpoe ona 3amumana npu 0,05;

B) MOBTOPSAHTe Omepausy mm. a) H 6) 10 TeX nop, NOKa JHHHS
Pa3BePTKH MEpecTaHeT MepeMelaThcs NPH nepekaueHHH TepeKnioua-
tens V/IEJI. u3 noxoxeuus 0,055 noaoxenne 0,005;

r) nmepesepute nepexmouareas V/IEJL. u3 nonoxeunus 0.05 B no-
noxenue 0,1. Ecnyd MHHHA pPasBepTKH CMeCTHIAach, OCYLIECTBHTE Ba-
JaHCHPOBKY C noMouwpbio nmorteknxomerpa BAJTAHC 0,1 V/IEJI.

9.1.4. Kanu6poBra Ko3(DGHLUHEHTOB OTKJIOHEHHS yCHIHTeas Y

Jns kanu6poBKH X035 (HIHEHTOB OTKIOHEHHS YCHIHTENS YCTaAHO-
BuTe nmepekawdartenay V/IEJI. B noaomxeunne 0,05, a KAJTUEPATOP
B niooxkenne 200 mV. Coenunnte riesfo  (G* kanubparopa ¢ THes-

IoM &) ycunureas Y. Pasmep usoGpaxeHnns JOJKEH COCTAaBJIATH
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UCTHIPe JENeHHs, B [POTHBHOM CydYae PEryyiIpoOBKOA W.nna « W
VCTAHOBHTE TOUHO UETHIpE JAeseHHd. AHATOPMUHO OTKAaTHGpyfiTe yeu-
JiHTeIb Y NPH HCNOJAb30BAHHH BHIHOCHOrO AeauTeas 1 : 10. h

Jlasa mpoBefeHHs HanGo/Iee TOYHBIX H3IMEPEHHH Katu6pyfiTe Koad-
(GUILHEHT OTKJIOHEHHS B TOM MOJOXKEHHH mepexaiouartens V/IEJL, pu
KOTOPOM TIPOUSBOJAHTCS H3MepeHHe.

9.1.5. CniocoGsl Mozaun curHana

Topauy ncenexyemoro curuafia uepes fcauteas | : 10 Mowxno cun-
TaTh HanGoee YI0GHHM COCOGOM, TaK KaK MPH STOM BXOIHOE COMpo-
TUBJElHe ocuuasorpada ysennuusaerca go 10 MQ, a sxoxmas ewm-
xocTh yMenbluaercs 10 10+2 pF. CaenosatenbHo, ocunanorpad nou-
TH He BIMAET Ha HccaeayeMmylo cxemy. Onnaxo geautenas | : 10 ocnag-
JfeT uccaesyemuii curdaa 8 10 pas. Tlpu Hcnoab3oawuy meanTess
yeuautenb Y HeOOXOJHMO OTKaJHOPOBATH MO METOAHKE, AHATOTHUHON
n. 9.14,

[Mpu uccnenosannn HU cHrHAM0B B HH3KOOMHBIX LEMSX CXEMbI,
KOrJa BJAHSHHE BXOLHOTO COTPOTHBJCHHS H MAapanielbHOT eMy BXof-
10# eMKOCTH NpHOOpa HAa CXeMy Me3HAYHTEIBHO, HCCAEAYeMbIT CHIHA
MOXKHO NMOAABATh HEMOCPeJCTBCHHO Ha BXOA OCUu/iIOrpada npu mo-
MouH KaGens.

9.1.6. BxonHoe cocuHeHHe

[lepexmouatenn =~ L ~ ycranaBauBacT BHI CBA3M BXOZA YCH-
AHTENS Y € HCTOUHHKOM HCCAELYEMOro CHriana. B IONOYKeRHH =~ OCy-
IICCTBIASACTCS CBA3b C MCTOUHHKOM HCCAEAYEMOrO CHIHAJa MO MOCTOsH-
HOMY TOKY. DTO MOJOXKEIHC MOKET GBITb HCMOMb3OBAHO B GOJMBUIHHCT-

- BC C11ydqacs. O,’lll’aKO, CC.TI1 MOCTOSHHAsA COCTABAAIOLIAR HCCIeJyeMoro

CHTHalla ropasio 60.blic NMEpeMeHHOl COoCTaBAioOWed, TO 1eneco0s-
Pa3HO BLIGPATh CBA3b C HCTOUHHKOM CHTHAJA 1O NEPEMEHHOMY TOKY ~.
CBA3b MO NMOCTOSHHOMY TOKY CACAYET NMPHMEHSTb MPH HCCIENOBA-
HHH HM3KOUACTOTHBIX CHTHAJOB. B MojoxKeHuu ~ NOCTOSINHAA COCTaB-
JFI0WA] HCCAELYEMOTrO CHIHaNa OGAOKHPYCTCH KOHIENCATOPOM.
B nonoxenun | uccnesyeMmufi CHrHan, mojaBacMblii HA riesno
&) ocuuanorpaa, mpepuisaercs, Ho He 3aseMasercs. [IpH 3TOM BXOA-

Hasg CXeMa YCHAHTEJNS BEPTHKANbHOTO OTKJOHEHHS OTCOCTHIUSETCS OT
CTOUHHKA HCCAE1YeMOr0 CHTHAJa H 3a3CMJASETCs, YCTpaHas HeobXo-
IKIMOCTh BHELITHEro 3a3eMJIeHHsl BXOIa.

Togoxenne L MOMXeT 6hTh TaKkKe HCNOABIOBAHO AT% MpPEXABAPH-
TEJBbHOH 3aPAIKH BXOLHOTO KOHAEHCATOPA A0 CPeLHEro ypOBHS Hanps-
JKEHHS HCCMeJYEMOTO CHTHAJa, MONAaBAaEMOro Ha THE3NO <) YCHIH-
Te1s Y. 3T0 KaeT BOIMOMKHOCTb H3MEPeHHs TONBKO TEpeMEHHOR CO-
CTaBJIAIOLICH BXOAHOTO CHTHA/IA, COAEPKAWIEro Kak MOCTOSHHVIO CO-
CTABJSAIOILYIO, TAK If MEPEMEHHYIO.

Jls npenBapuTenbHol 3apAAKH BXOLHOrO KOHAEHcAaTopa:

a) mepen Monauyell UCCIENYEMOTO CHLHANa, coAepKallero mnocro-
SUIHYIO COCTABASIOWYIO, HA FHe3fo &) ychaureds Y yCTaHOBHTE me-
PERII0TaTeab B MONOKeHHe L
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6) monafiTe CHTHAT H NMONOXKAHTE HECKOMBKO CEKYHI;

B) yCTAaHOBITe nepexmouatens = L ~ B nmomoxenue ~. H306-
paXenne OCTalleTCs Ha SKpaHe, a NepeMeHHas COCTABJ/AIOUAR CHTHAAA
MOM¢eT OHITh M3MEDEHA OOHIUHLEIM CIOCOGOM.

9.1.7. Ycranoeka xo3ddHLEEHTa OTKAOHEHHA ycHauTens Y

KoshhulueHT OTKIOHEHHS ycHAHTend Y yCTaHaBAHBAETCH mepe-
sgmouatenem V/IEJI u pyukoit TIJIABHO u 3aBHCHT OT XK03(h(huiu-
eHTa ocnabaenus meanteas | : 10 (ecam Takoi mpuMeHsercd) H pas-
Mepa HCCIeLYyeMOTO CHTHana.

KanuGpoeannsie KoathbhHIHedTE OTKJIOHEHHS YCTaHABJIHBAIOTCA
nepexatouarenem V/IEJL Toabko B ToM crydae, Koraa pyuka ITJIAB-

HO ycranoBJera B NOJIOKCHHE v.

Pyukoit [TTABHO MO0XHO H3MeHSTh KO3(D®hHUHEHT OTKJIOHEHHS B
Kas oM nojoxenuy nepexmogatens V/IEJI. He MeHee geM B 2,5 pasa.

Pyukoit [IJTABHO yBeanuxpaercss MaKCHMAambHbIA KO3(Q(hHUHEHT
OTKJIONeENHA ocuuaaorpada mo KpaiiHei mepe zo 25 V/men (8 mono-
xeHuH 10 nepexmoatens V/IEJL).

9.1.8. McTouHuK 3anycka pasBepTKH

B 6oabIIHACTBE C/YYaeB MOXET GbiTh HCNOAb30BAHA BHYTPEHHSS
cuHXpOHH3aUus. MICTOUHHK CHHXPOHH3HPYIOIUETO CHIHATa BHIOUDaer-
ca nepekaouareneM BHYTP.; CETh; BHEIIH. 1 : 1; 1 : 10.

BHYTP. — B 3TOM TOJMOMEHHH 3anycKalOWIHA CHTHAJ NOCTyNaer
Ha BXOJ CXEMBE CHHXPOHH3aUMH H3 YCHIHTENS BEDTHKAMbHOTO OTKJO-
Hewmns;

CETb — curuaa ¢ 4acToToil MHTAIOIUCH CeTH MOCTynaeT Ha BXOX
cxeMbl CUHXpOHH3aUHH. CHHXPONH3ALUMSA OT CETH HCMONb3yeTcsd, KOTAA
HCCAeyeMbI CHTHAM HMEET BPEMEHHYI 3aBUCHMOCTb OT 9aCTOTHl CETH
1160 B TOM caydae, KOTZa B CJAOXKHOM CHPHAAE €CTh COCTABJAIOLIHE C
YaCcTOTOH CETH;

BHEIITH. ! :1— cHHXDOHH3AUHA OCYLIECTBASETCS BHELUINHM CHI-

HaJI0M, KOTOPH# ClelyeT MOAaTh Ha THE310 3) X CXCMB CHHXPOHH-
sauuy. Jlna nonydeHds yCTOHYMBOH CHHXDOHU3ALUMH BHEIUHHE CHIHAJ
LOJIIKEH GbITh KPaTHHM MO 9acTOTe HCCIeLyeMoMmy CHrHany. Brewuuf
CHTHAJ AJIST CUIIXPOHH3ALIH HCNOJL3YETCH B TOM CIydae, ecay BHYTpel-
[Hfl CHHXDOHU3UDYIOMIHM CHTHAJ CAHIIKOM Mal HAH COLEPXKHT KOMIO-
HEHTHl, HeXelaTeNbHble N/ CHHXpOHH3auuu. Takoft pexum yrobGer
TeM, UTO PasBEPTKa BCE BPEMS CHHXDOHH3UDPYETCH OJHHM Il TEM JKe cur-
HasoM. DTO NMO3BOMAET HCCAETOBATH CHTHATH PAa3NHTHOA (GOPAMB, aMm-
JIHTYEL ¥ HacCTOTHI 6e3 MepecTPofikH PeryJHpPOBOK CHEXPOHH3ALMH.
BHEIIIH. 1 : 10 — npuuauun paGoTsl cXeMbl B 3TOM MNOJOMKEHHH
aHasoruuen pabore B nosoxennd BHEIIH. 1:1. Tlpu 3tov BHemuuf
CHHXPOHH3HPYIOWHY curHaa ocaadngercs B 10 pas. Tlodoxenue
BHEIIIH. 1 : 10 ucronb3yeTcs B TOM CAyyae, €Cl1H aMIVIHTYNa BHeLU-
HEro CHrHama, MoJaBaeMOro Ha BXOJ CXeMBl CHHXPOHH3AUHH, COCTaB-
nger Gonee 5—6 V. Ilpu amnautyge curHanma, npessmatoumedt 30 V,
CHFHA/1 Ha BXOJ BHellHeli CHHXPOHH3auuH B noxoxenmun BHEIIH.
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1 : 10 caepyer nojaBaTh yepe3 BHEIIINA BHHOCHOH AeauTens CHHXDO-
Hu3auny. s KOHTPOIA pasMepa CHTHAJA NMONAUTE BHEIUHHH CHrHAs
Hd BXOJ YCHAHTEAS1 Y H NOBOPOTOM PYYKH BHEIIHETO BBIHOCHODO Ae-
TeJift CHHXPONH3ALMH YCTAHOBHTE aMIVIHTY/y CHIHANA Ha LIKaje 3Kpa-
Ha ocumuiorpada He Gosee 30 V. 3aTes, He TPOras pyuKH BHHEOCHOCO
LennTeas, nofaiTe CHrHaJ 4epe3 BHEIIHHA BHIHOCHOH JeanTenb Ha
BXOJ cXeMbl cuHxpoHusauns BHENIH. | : 10.

9.1.9. BblOOp pexuMa 3anycka passepTky

B ocunanorpade mpefycMOTpeHO IBa peXXHMa 3aIycKa CXeMH
CHHXDOHM3ALHH, KOTOpLIe BbIGHPAIOTCs TYMOJEPOM B IONONKEHHM ~
HIHAS

~ — B 3TOM NIOJIOKEeHHH NOCTOAIIHAA COCTaBJIfIONAA 3alycKamw-
IIero CHrHana GJIOKHPYETCH, T. €. He MOCTYNMAeT Ha BXOJ CXeMbl CHH-
XPOHI3aLKua, a TaKXKe 0C1abaal0Tea CHIHage yacTotoll Menee 30 Hz.
3TOT pexUM 3amycka MOXeT GbITb HCMO/b30BaH B GOMNBUIHHCTBE Cay-
yaeB. Toyka samycka 3aBHCHT OT CPeAHEro ypOBHS HANpAxKeHHus 3amy-
cxaoumero curiana. Ecii 3anycraiolye CUrHafgbl OyLyT CaydaldHbIME,
He TEePHOJHYECKHMH, TO CPeJHHH yPOBellb HATPSAXEHHS OyLeT MeHAThb-
s, 4TO GYNeT M3MEeHATh M TOUKY 3amycka. A 5TO NPHBOAHMT K Hapyme-
HHIO CHHXDOHH3AUHH, B 3THX clydasx NONB30BATHCA DEXKHMOM ~ HC
PEKOMEHIyeTCs, a CJAEAYeT NPHMEHATb PEeXHM 1O NOCTOSHHOMY TOKY
(TymM0aep ~ ~ YCTAaHOBJEH B NOJOMKelHE &S );

A — B 3TOM NOJOXKEHHH 00GecreyHBaeTcs YCTOHUNBAA CHHXDOHH-
33l HH3KOYACTOTHBIMH CHTHAJaMH, KOTOpEIe 0CnabasioTces B IOJO-
JKEHWH ~, HAY¥ CUTHANaMH C MaJjof 4acToTOft NOBTOpeHus. Pyuxoit
YPOBEHD MoxHO 0fecneynTs 3amyck CXeMbl CHHXDOHM3ALUK HA JIO-
GOM ypOBHE 3amycKamllero ciriana. IIpy BHYTpPeHHe CHHXPOHH3ALHIH

PydKoll | TakXKe H3MEHAKT YPOBEeHb 3auycka.

9.1.10. TToaspHOCTb 3amycka pasBepTKH

TymBnep «=» BbLIGHPaeT NONSPHOCTh 3aNyCKaloOWero CHrHazaa,
CHHXDOHH3HDYIONIEro pa3pepTky. Korla OH yCTAaHOB/IEH B NOMOXKEHHY
«+», Pa3BePTKa CHHXPOHH3HPYeTCA MOJOXKHTENbHOH JaCThi0 3amycKa-
IOLICIO CHTHAJA, B NMOJOXKEHHH «—» — OTPHLATENbHOR 4acThlo 3amy-
CKaIOLIEro CHTHAMA.

Korza Ha skpane DJIT mosiBasercs HECKOMIbKO NEPHONOB HCCICLY-#
eMoro CHIHaJa, NOJ0KeHHe TyMGaepa «=4» He HMeeT 3HayeHus. Opua-
KO TpH HCCAENOBAHHK ONPEeLEeNeHHON 4aCTH IepPHONa MPaBHIbHOE HO-
JI0KeHle TyMGaepa «=£» HMEET SHauEHHE.

9.1.11. YpoBeHb 3anycka pasBepTKH

Pyukofi YPOBEHD BriGupaerca Touxa Ha 3amycKaloLeM CHrHATe,
B KOTODOH CHHXPOHH3HPYETCsl pasBepTKa.

Ipexkne uem ycranoBuTth pyuky YPOBEHD, BhiGepute HCTOUHHEK
CHHXDOHH3HPYIOIETO CHTHA/IA, PEXKHM 3amycka CXCMLI CHHXPOHH3AUHH
1 TIOJIAPHOCTH 3aTyCKAIOMEro CHTHAaIa. 3aTeM ycTaHOBHTe pyuky YPO-
BEHD B cpentee nonoxenue. Ecian pa3Beprka He CHHXPOHH3UDYETCH B
5TOH Touke, Bpauwaire pyuyky YPOBEHD no nmosnaenns cHHXPOHH3A-
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1w, B IONOXKEHHH «<—» TyMOAepa «£» MOKHO (OAYUHTH CHIXPOHII3A-
1y TpH JMI060M HOJONKEHHH PYIKH YPOBEHDb B 3aBicumoctit oT
YPOBHA TIOCTOSHHOM COCTABIROMIeH 3amyckaouero curnana, [l Ha-
XOMKJEHHA TOUKH, B KOTOPOHl CHHXPOHH3HPYETCH pa3BepTka, nepeme-
waite pyiky YPOBEHD npotup uacoBOfi CTPCJKH A0 KOHUa. 3areM
menjenHo nepememante pyuky YPOBEHD no uacosoil cTpeaxe 1o
Tex TOP, NOKA He Ha4yHeTCH CHIIXPOHH3ALNA PA3BCPTKH.

9.1.12. CraGuabuocts BY

Peryauposko#i pyuxi BY ofecnednBaercs ycToiiuiinoe 1306paxe-
HHE HCCJeAyEMBIX CHTHAJIOB TIPH cKopocTax passepTku 20 u 10 ns/aen.,
KOT/JAa HCBO3MOXKHO MOJYYHTh YCTOHYMBOE 'H306paXKeHHe NpH TIOMOLIL
pysku YPOBEHD. Tloacrpoliky mpoussenute pyukofi BYU no noayue-
HHA MHEHHMaJbHOH Pa3MbITOCTH H300paKeHHs CHTHala MO FOPH3OHTA-
A, BaugHue 3Tol PeryaHpPOBKH He3aMeTHO INpH HM3KHX CKOPOCTAX
DA3BePTKH.

9.1.13. PexuMBl pasBepTKH

B GoabLIHCTBE CIygaeB MOXKHO MCMONb30BaTh PaGOTy CXeMbl pas-
BepTKH B aBTOMATHYECKOM PeXKHME 3allycKa B MOJOXEHHH NepeKsioua-
Teaq Z.. DTOT pekKuM HCHOAb3yeTcs, YTOGEl MOMYUHTh JHHHIO DPasBepT-
Kit NIPH OTCYTCTBHH 3aNMycKalollero curhana. [Ipu HajHumu 3amyckaio-
IICTO CHMTHAJA YCTOHYMBYIO CHHXDOHM3AUMIO MOXHO NONYIHTb NyTeM
peryauposku pyukn YPOBEHD, kax omucaro B n. 9.1.12. Tlpu orcyt-
CTBHY 3aNMyCKAMOMIEro CHrHaja MM KOTLA YacToTa 3alyCKalOLIero CHr-
Hana meHee 30 Hz pasmepTka He CHHXPOHH3HpYyeTcd.

Knymuii pexuM HCNOJB3YETCS IPH HCCAELOBAHHM CHTHAJOB Ha-
croto MeHee 30 Hz, a Takxe B ToM ciyuae, Koraa JHHHS Pa3sBEPTKH
He HyXKHa Ha sxkpaHe DJIT npu OTCYTCTBHH 3aMyCKAIOWEro CHTHa1a.

[Tpu namuuum samyckalomiero cMrHajza passepTka paforaer Tak
JKe, KaK ¥ B pexxuMe Z.. [Ipu OTCYTCTBHH 3allYCKAIOLIEro CHTHAIA CXe-
M4 DPa3BeEPTKH He cpaGaTbiBaeT.

ni)ll HCCAeLOBaHKHM HEMEPUOLMYECKHX,” DCAKO MOBTOPAMILHXCA

CHFHaIOB (MOJIOXKeHile nepekaioyatess % ), a TakXe CHTHA/I0B, U3-

MeHSAIOLIHXCS N0 aMIIHTYAe, (hOPMe HJH BO BPeMeHH, 06bIYHASA NepHO-
AHYecKas pasBepTka JaeT HEYCTOHUHBOe H3o0paxeHne. B atux cay-
yaax AJs [OJy4eHHS YCTOHYHBOIO H300parKeHHs HCIOIb3Yercs OAHO-
KpaTHas PasBepTka. DTOT PEXHM TaK¥Ke MOXKET GbITh HCNOAb30OBAH A7
tororpadupoBanns HEMEPHOIHYECKOTO cHriana. JIns noayuerss ofHo-

KPAaTHOTO pe¥Ma yCTaHOBHTE nepek.iouartens Z. Z. ¥J B IOJOXKEHHE

Z. uau Z, u pyuko#s YPOBEHD ycraHoBuTe N0 BO3MOXKHOCTH YCTOMYIi-
BOe H300paKeHHe HCCAEAYEMOro CHTHana, 3aTeM HepeKmioyaTelb

Z.Z. ¥y ycTaHOBHTC B MOMOXKeHHE 4y W HamMuTe KHomky TOTOB.

Koraa xwonka 'OTOB naxara, npuxoiamuil ©MnyJbc 3alyCTHT pas-
BepTRy H ua sxpane DJIT nogBuTCs OAHOKPaTHas pas3seprka. [ig Ho-
BOTO 3anmycka pasBepTKH CHOBa Haxmure KHonky I'OTOB.
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B xxonxy TOTOB BMOHTHPOBaHA CHTHAAbLHAA Jamna. Ona 3aropa-
eTcsi, KOTAA CXeMa Pa3BepTKH oTOBa K 3aMyCKY, li TACHET MOC/E 3aBep-
LICHHS LHKJIAa PasBePTKH.

9.1.14. Kanu6GpoBKa AJHTENbHOCTH Pa3BEPTKH

JIns mpoBepKH KaNHOPOBKH JIHTENLHOCTH PA3BEPTKH YCTAUOBUTS
nepexaiouarelb BPEMJA/IEJL b nosoxerne 0,5 ms, pyuky [TJJABHO

B nosnoxkeune W , nepexiaiouarteas V/IEJL. B nonoxense 0,02.

Veranopnte nepexaosatens BBIKJL. — M 1kHz ® nososene

Tl 1kHz, nepexaouatens xamiGparopa B nogoxenne 100 mV. [Tox-

coenumnTe riesno (=#kaam6paropa k rHesny &) ycuautens Y.

Orkanu6pyfiTe passepTky MOTeHUHOMeTpoM W Tak, 4ToOH Ha

10 jemeHusx MIKAQs 3KPaHa YKJIAAHIBAAOCh 5 NEPHOLOB HMMYJbCOB
xaJauéparopa.

9.1.15, Buifop AJANTeJIbHOCTH Pa3BepTKH

Tpu nomomn pyuxs BPEMSI/IEJL. ycraHOBHTE AMHTENBHOCTD Ka-
AnGpOBaHHOK Pa3BepTKy GJOKa Pa3BepTKH B Mpejenax oT 0,1 ps/men.
1o 50 ms/men. JauTenbliocTs pa3BePTKH KaiHOPOBaHa, KOr4a pyyKka

TIJTABHO ycraHosiera B nosoXenne W . L1 TOYHLIX H3MEPEHHE Bpe-

MEHHBIX HHTEPBAJIOB PEKOMEH/yeTes HCMO/Ab30BaTh 9aCTh IKAJDL, Orpa-
IIMUEHHYIO TePBHIM H AEBATHM IeISHHAMH, T. € HE HCNOMb30BAThH Hep-
Boe i Moc/IefHEe [eJeRHe Kbl

Pyuxoit [I/TABHO oGecneunBaercs MNIaBHOE yMEHbLIEHHE JLTH-
TeJALHOCTH pasBepTky B 2,5 paza. ITo MO3BOAAET PaCWIHPHTH NPEAes
IJHTEJBHOCTH Pa3BepTKH Gojee 1 s mpu YCTAHOBKE TNepexaiouarteast
BPEMSI/IIEJ/I. B noaoxexne 50 ms n pyuxi [IJJABHO B xpaiinee me-
EO€ II0J0XKeHHeE.

9.1.16. Pactaxka AAHTENbHOCTII PAaSBEPTKH

ITpexycMoTpena AecTHKPATHAs PaCTAKKa LEHTPaIbHOTO ydacTka
JLTHTE/IBHOCTH PAsBEPTKH. DKBHBATEHTHAS JJINTEIbHOCTb DAaCTAHYTOH
pa3sepTKu cocTaBasger 100 meserni u a060d y1acTOK pacTAHYTOH pas-
BepTKH pasmepom o 10 Aenelfi MOMHO YCTAHABAMBATH Ha SKpaHe
JIT npy NOMOLIK PyyeK YIIPAB/AEHHS rOPH3OHTANBHBIM MEPEeMEIICHHEM

TYU3 =t

Perynuposka pyukoir [IJTABHO ucnosbayercst mpa pacTaXke M1d
TOYHOrO COBMELIEHIR HCCIE/yeMOro CHIHaMa ¢ JHHHAMH WKabl DJIT.
Jlisi TOTO, GTOGH HCHOJb3OBATh PACTAXKKY [JHTEJbHOCTH Da3BePTKi,
MepeMecTHTe TMpexMe Beero B UEHTp dkpana DJIT uacTh H30GpaKensHd,
KOTOPYIO HeOGXOHMO DACTAlYTh. 3aTeM YCTAaHOBHTE Mepekaiouarelb
x1; x0,1; 8 X B nonoxenue x0,1. TMpu noMomy pyuk IIJIABHO
yCTaHOBHTE TPeGyeMuift pasmep H30Gpaxeusis pacTAHyTOro ydacTkd.

Koraa nepexaogatens x1; x0,1; 4) X ycTaHOBJeH B NOJOKEHHE XN
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CKOPOCTb PasBEpPTKH ONpelelseTcs MyTeM yMmuoKeHus Ha 0,1 moxasa-
Huii nepexmouatens BPEMY/OEJI.

Hanpuwmep, ecau mepexmouartens BPEMS/IEJ. VYCTAIIOBIEH B
nosioxkenue 0,5 pus, To cKopocTs PaCTAHYTOH pasBepTKH  paBHa
0,05 ps/nen. PactanyTas passeprka KamuGpoBaHa 107bKO B TOM cy-
vae, ecau pyuka IIJIABHO nepekaionarens BPEMSI//IEJT. YCTaHOBJIE-

Ha B nojoXeHHe W .

9.1.17. BHewnsas passepTka

B HeKOTOpHIX ciyuasx 1€0GXOZHMO HCCAeL0BATEH 3aBHCHMOCTh
OLHOTO CHIHAJa OT APYTOTO, & He OT BpeMeHn (BHYTpeHusig pasBepTka).
Jl1s cosmanus BHemHed PA3BEPTKH YCTAHOBHTE Mepek;ouaTenp X1;

x0,1; & X B nonoxenne ) X, nepekmouatens BHYTP.; CETb;
BHEIIH. 1:1; 1:10 B nosoxense BHEIIH. 1: I, neperamuartens
Z.Z ¥ B nonoxenne Z. TofaiiTe HA THESMO BHEWIHEro BX0/1a CHHXDO-

nu3aniy &) X BHeWHHA CHIHan. DTOT CHrHAN TOCTYII4eT Ha YCHJH-
Tesb TOPH3OUTANBHOTO OTKJIOHEHHS, CO3NABAA PASBEPTKY MO TOPH30H-
Tann. B noaoxenuy BHEIIH. 1 : 10 semmuii curnan ocnabasercsa B
10 pas. Jdaa naaswuoii PEry/IHPOBKH BHEWIHETO CHTHANA HCMOJAB3YHTE
EBIHOCHOH JIeIUTeNb BHelIHel CHHXDOHH3ALHNH,

9.1.18. dprocTHaa Moy,

SIpkocTas Momyasums (o Z-ocu) MOMET HCHONIB3OBATHCS  Aaf
LIONYUeHH HYXKHOH HHDOPMALHKE 06 HCCIelyeMoM curaage 6es Hame-
HeHus ero Gopmel. JIas OCYIIECTBICHHS APKOCTHOM MOLYJIALUK TOAail-

T€ MOLY/IUDYIOUHl CHIAN Ha FHesma %) Z L, pacmolomennse Ha
SajHell NMaHenw ocuuiorpada. AMnanTyza HANpsXeHus, Tpebyemas
AA7 OCYWECTBACHHA APKOCTHON MOLYMSUKH, 3aBHCHT OT NOJAOKEHHS
pyuxu £r . Ilpu cpemHem ypobme spkoctst curHan c pasmaxom
1,5 V a¢. cosnaer 3amernyio apkocrryio Mozyasiuio,

Tlpi moMolmy BHEWHEro CHIHAA MOXKHO IPOH3BOAHTL H3MCPElHe
BPEMEHHDLLX HHTEPBANOB PH HeKATHOPOBAHHON Pa3BEPTKe, a TAaKXKe B
TOM c/ly4ae, KOrja pasBepTKa 3alyckaeTcs BHeIHHM CHTHaaoM. Ecnn
BPEMCHHEIE METKH He 3aBHCAT BO BPEMeHH OT HCCJAEAYEMOTO CHIHana,
CJIELYeT HCNOMb30BATL ONHOKPATHYIO PasBEPTKY (TOABKO C BHYTpEH-
HHM 33MNyCKOM), YTOGH MONYYHTh YCTOHYHBOE u3obpaxenue. Camoe
HETKOe H306paXeHne NOJYydaercd, KOTAA APKOCTHAR MOLYJALHS ocy-
LECTBAHCTCS CHTHAMOM C KPYTHIMH (DPOHTaMIL.

9.1.19. Kanu6partop

Buixonnoe Hanpsikenue kanuGparopa npelcTaBaseT coboft mpamo-
YTOAbHBIE HMNYJMBCHl 9aCTOTOH caenoBanusa | kHz.

BrixonHoe Hanpaxkenue kanmubparopa HCIIO/Ib3YeTCa A8 NpoBep-
KH yCHIMTeNs BeDTHKAMbHOTO OTINIOHEHHS M pasBepTKH. CHIHagH Ka-
AHEPATOPA HCTIONB3YIOTCS TAKIKE /1A IPOBEPKH H KOMMEHCALMH BHIIOC-
toro fenutens 1 : 10. Kpome Toro, curnaan xanu6paTopa MomeT wuc-
T0Ib30BATLCSA KAK HCTOYHHK CHIHANA AAS APYTHX NPHOGOPOB.
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KanuGpatop BripaGaThiBaer NP AMOYronbHbIe
xom 20, 50, 100, 200, 500 mV; 1, 2, 5, 10; 20, 50 V.

Huanason manpsKeHus BrGHpacTcs nepertiovarenem KAJIU-
BPATOP.

UYacToTa MOBTOPEHHS HMIYIbCOB KamuGparopa crabuisua, mosto-
MY KaquOPaTOp HCNOML3YETCS AJA NPOBCPKH AAHTENbHOCTH PasBepTKH.

9.2. TIposegenue usmepenui

9.2.1. MaMeperHe MepeMeHHOr0 HAIpsiKeHHs

Mg u3MepenHs NMepeMeHIOro HANpAMKEHHA BHIONHNTE CAeLYI0-
IHe ONepaLHK:

HMMYJbCHL C pagma.

a) monafiTe cATHAn HA THe3no ¥) yomautens Y:
6) ycraHoBute mnepekmiouatens V/IEJL. TaK, 4TOOK CHTHAJd Ha
skpane OJIT 3aHHUMAan oKo.a0 7 HencHH:

B) YCTaHOBHTE TYMOIED= ~ B MOMOKeHHE ~.

Mpumeuanue. [N HESKOUACTOTHHX CHTHANOB Mewee 16 Hz Henoabsyfite  noso-
BeHHe < ;

r) ycranosute pyukoi YPOBEHB ycrofiuusoe H306pazKeHue,
Yeranosute mepexatodatear BPEMSI/IIEJL. B momoxexne, npH KOTO-
DOM Ha SKpaHC HaGIIOKAeTCA HECKONbKO TNEPHOROB HCCACLYEMOro
cHrHana,

1) YCTAaHOBHTE pyuKy I TaK, 4yTOOb HHUIKHHI YPOBEHb CHCHAJIA
COBNAAAM C ONMNOH H3 HUKHHX NHHHA CETKH, @ BEPXIHI yPOBeHb HaxXo-
Anacs B upenenax paGouedr uactn skpana. CMecTute pyyrof *— uzo-

GpaxeHne TakuM 06pasoM, YTOGLI BePXHHI YPOBEHb CHIHAIA HAXOLHA-
Ci1 HA LGHTPA/TbHO! BePTHKAIBHON JnHHu (pHC. 3);

MAKCHMYM PACTIOJIO’KEH HA TPALYHPOBAHHO¥ BEPTHKAMU

BEPTHKAJ/IbHOE
OTKJOHEHHE \ /

Puc. 3. HMamepenuc noasoro pasvaxa curuana

€) H3MepbTe Paccrosline B JeNeHHSX MEXIy KpafHAMH TOuKRaMH
pasmaxa curdana. Pyuka IIJIABHO gonxza GHTh ycTAHOBAEHA B 1O-
aoxeHue ¢ .

TMpumeuanue. DTOT MeTOA MOXKET BHTh HCNOABIOBAH AAS H3MEPEeIiHA HANPAKEeHHA
MeMAY ABYMA MOCHMH TOUKAMH CHIHAJd, a He TOIBKO MEMJAY NHKAMH.
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) YMHOIKbTE DAacCTOSIHMe, H3MEpEeHHOe B 1. €), Ha NoKasaHie
nepexaiouarens V/IEJ.

ITpumep. [1peinonoknM, 470 pa3Max CHFHANa [0 BEPTHKAJM CO-
crapasieT 4,8 IC/ICHHS C MCNOAL3OBaHKEeM AeanTeas 1 : 10 ¥ yeTaHOBKOK
nepekaioareas V/IEJL. na 0,5.

Pasmax curxana B BoqbTax Gyner

4,8 nenenus X 0,5 X10=24 V.

Aedneiine

9.2.2. MsmepeHne MIHOBEHHOTO NMOCTOSHHOIO HANpsMeHHs

Jlns uaMeperus ypoBHS MOCTOSAHHON COCTABNAMIEH B 3a7aHHON
TOUKE UMNYAbCA BHITIOAHHTE ClELYIOLHE ONepaltHH:

a) nojafiTe CHrHan Ha THesgo 4) ycunuTeas Y;

6) ycranopute nepexmouarens V/IEJL. Tax, uto6m uMmyssc Ha
3Kkpase JJIT 3aHUMAN NPHMEPHO NATh LEICHHI ;

B) YCTaHOBHTE Mepekaiouartens = L ~ B moaokernue ‘17

I) ycraroBUTE Mepekniuateds Z. Z. ¥y B nonomenue Z.;

1) PAacnoJOXHTe AHHHIO PA3BEPTKH HA MIXKHEH AHHHH COTKH HW
Ha Apyro#t KOHTPOJLHON JMuHHM. ECTH nanpsKeHne, KOTOpoe NOMIKHO
GEITb H3MEpello, OTPHUIATE/NBHO OTHOCHTENbHO 3CMJH, ClleflyeT pa3Me-
ILATh IHHHIO PAa3BePTKH Ha Bepxireli anHuu cetki. He caenyer mepeme-

ATk PYUKY I NOC/AE YCTEHOBKH KOHTPOABNOR JAHHHH.

Mpumevanre. Jl1a n3Mepenna yPOBHA HANPAZKENnA OTHOCHTEABHO APYTOro Hampa-
ZKCHHSA, 3 e 3eMJ A, CJeiyeT YCTAUOBHTh MEPeKJIoyaTeNh = L ~ B nonoxeune =~
OCZAaTb ONOPHOE HanpsIKeH®e Ha THe3no -@ ycuanTens Yu PacnoJIoXkliTh JHHHIO
D43BEPTKM HA KOHTPOJBHOR JHENH.

€) KOUTPOMLHAf JHHHS 3eMJH MOMET GblTh NpoBepeHa B .a0Goe
RpeMsl NepeKioueHHeM Nepermouarens = L ~ B notoXeHne L

x) ycranosute pyukoit YPOBEHD ycroiiunsoe HsoGpaxKcrue.
Tepexaiovareas BPEMSI/IEJ]. ycTaHoBHTE B MOMOKENHE, NMPH KOTO-
POM Ha 3Kpane HaGIIOLAeTCs HECKOJbKO MEePHOJOB HCC/IelyeMOro
CHrHAMa;

3) HafifuTe paccTosNiie B [MeJeHUAX MeX(Iy ONOPHOM JHHHER H
TOYKOH Ha JIHHHH CHIHAla, B KOTOPOIl [0.J¥eH ObiTh H3MEPEH YPOBEHb
MOCTOSHHOTO Hanpsxenus. Hanpumep, Ha pic. 4 naMepeHHe NpOBOMIT-
€ MeXJy KOHTPOJbHON MiuHHelt W Togxof A:

1) ONMpefeqHTe TMOJAPHOCTh CHrHANA. EcCiH OH HAXOANTCH Bhillle
KOHTDOJBHON JIHHHH, TO HANpsKeHHe NOJOXKUTEAbHOE, eCIH HHXKe —
OTPHIIATENBHOE;

K) yMHOXbTE DAcCTOSHIE, H3MEPEHHOe COrMIACHO MeTOAMKe M. 3),
Ha roxasanue nepexsmouatens V/IAEJI. Caexyer yunTeiBaTh K03athdu-
L{eHT OC/Ia0/IeHHA BRIHOCHOIO AEHTENs, eCaH OH HCIOAb3YeTCH.
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Ipunmep. HonycraM, 4o H3Mepentoe PAcCTOsiHIle CcOcTaBIsteT
4,6 penewns (cM. puc. 4), curHam TNOJOMUTETLHON  NOASPHOCTH
{(113X0AUTCA BLIE KOHTPOABHON JIHHUH). [Tpn usmepennu HCTIOAB3YCT-
cq neaureas 1 : 10,

BEPTHKAJIBHOE ROHT.
OTK/IOHEHHE POJTbHAS
JHHEA

Puc. 4. Hsyepenne MrHOBCHHOTO IOCTORHHOTO HANDPAKEHUS OTHOCHTENBIN
KOHTPOJIbHON JIHHHI

[Mepexmonarear V/IEJI. ycTaHoBAeH B noJoxeHue 2,
HckoMoe MTHOBEHHOE 3HaueHHe CHIHAJIA GYIeT

4,6 menenus X2 X10=92V

Jesnerne
9.2.3. MaMepenrc HanpsKeHHs TyTeM CpaBleHus
B pane ciyuaeB TpebyeTcs onpenesHTh 3HAUCHHE KO3(hduLiCnTOR
OTKJIOHeHUs, OTIHYAIOLUXCA OT YCTaHABAHBAEMEHIX NepexJiouateneM
V/IEJL. 9TOT MeTOL HCNONb3YeTCs MPH CPAaBHEHHH AMIIHTYAB HCCTe-
LyeMOTro CHTHa/Zla C aMnJIH1yA0H KOHTPOJBHOTO Hanpsaxenus. Ias on-
PeLeIeHHA HOBOTO KO3 MUIIEHTA OTKIOHEHHs NPojenaiiTe CaeLyiouee:
a) naiiTe KOHTPOMbHBIA CHTHAN H3BECTHOH AMIVIMTYIH HA THE310

&) yeuaurens Y. YcraHoBute nepekmiogateneM V/IEJ. u PYUKOi

[TIJIABHO #zoBpaskenne Ha TouHOe uHcao nedenufi. He uameHsfite
yeranosxy pyuxs ITJIABHO nocne mosyuesns Xemaemoro msoGpa-
KeHud;

6) pasfequTe aMmJIMTYAY KOHTDOABNOTO CHLHana (BOAbTH) Ha
NpPOL3BeCHHE Be/HYHHb OTKJOHEHHS B AeJeNHAx (ONpeaencHHON B
n. a) ua mokasainue nepeksmogarens V/IIEJL PesyabTat npeacrasaser
€000l CPAaBHUTENEHBIH KO3(DDULUENT OTKIOHEHHS B AedCHHSX. Cpas-
EHTETBHBIT KOS(QOUUICHT OTKIOHEHHS PABHAETCS OTHOMICHHIO AMILTH-
TYAbl KOHTPOMILITOrO CHMHana (B BOJLTAX) K OTKJIOHENHIO (B [CAeHH?
AX), YMHOKEHHOMY Ha NoKasaHHe (B V/nerenue);

B) 417 Onpefednenns HOBOMO k03(dHIHEHTA OTKIOHEHHS B AI060M
flo1oxesnn nepekmodarens V/IEJL. yMHOMbTe MOXa3aHHe Mepersio-
uateass V/IEJL 1a cpaBHuTeJsHBE KO3((OALKEEHT OTKJIOHEHHS, MO.Jay-
Yenniblt B 1. 6). DTOT KO3thDULUHEHT TeHCTBUTENCH TOMBKO DU BHIMO.JI-
ICHIY 1. a);

I) AA ONpeAeseHils MOJHOTO pasmMaxa AMNAXTYAB CHTHATS M0
CPABHCHHIO C KOHTPOJIbHLIM CHTHAJOM MpeKpaTyTe MOAATy KOHTPO.1b-

HOTO CHTHAIZ H MoAafiTe na rHe3no &) ycumntess HcCTeryeMmsil
CHTHA;
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1) ycranosute nepeksoyateab V/IEJL B momoxenne, oGecneus-
pajouiee Haubosaee ynoGHOe I u3Mepenuil oTkaoienne. He Tporafite
pyuky TIJIABHO;

e) H3MepbTe pa3Mep H300DaKCHIIS CHIUATa B JCICHHIX H OMpe-
NleTHTe aMIVIETYAY KaK NPol3BeleHHe HOBOTO KO3(hdulueHTa OTKJIO-
HEHHN$, ONPEIENEHHOTO B M. B), Ha pasMep H306pa’XeHHs CHrHala B
LeJIEHHAX.

[pumep. JlonycTHM, 4T0 aMIJIHTY4a KOHTPOJIBHOTO CHTHAala CO-
craBaser 30 V, nokasanue nepexaouarens V/IEJL. pasHo 5, a Bepru-
Ka/JqbHOE OTKIOHEHHE 4 HenelHs.

CpaBHuTenbHbI KO3QGhUUHCHT oTKAONNINS no 0. G) paBen

30V - 158
4 neneH#s X5 —————
Je/eHIl

3arem npu  ycraHoske mnepekmouatens V/AEJI. B noaoxenne

10 onpezeanTe HOBHIH KO3(QMHLHEHT OTKIOHEHHSA 1O M. B)
10 —V-— X1,6=15 —V—
JLeJIeHR I JesieHui

[Toaubifi pasMax aMIVIATYZBI TNOAABaeMOTO CHTHAla npH BEPTH-

K2JbNOM OTKJOHEHHH B b JefeHuft ompeiensercs
\%
JAeAeHni

9.2.4. MamepeHHe BPeMEHHBIX HHTCPBANOB

Jlng u3Mepenus JAIHTCJABHOCTH CHIHAana MeXAYy ABYM# ero Touka-
MH MPOH3BEJHTE C/ICLYIOUHE Onepalui:

a) noAaiiTe CHTHAA Ha CHE3MO ) YCHIHTEId Y

6) ycranosuTe nepekmouatear V/IEJL B Takoe moaoketine, uro-
6b 1306pakeHIie Ha 3KpaHe COCTABHIO OKOMO 5 feTeHHui;

B) pyuxkofi YPOBEHD ycrauosuTe ycroiiumsoe nzobpaenne;

r) ycrawonuTe nepekmiouatens BPEMSI/IEJL. ka manoavmyio
CKOPOCTh Pa3BepTKH, MPH KOTOPCH paccTofulie MCXKAY ABYMS H3Me-
PAEMBIMH TOUKAMH OyJerT MeHble 8 JeqeHul, T. K. BOSMOMHA HEJH-
HERHOCTb [1306paXKeHHs B IEPBOM H NOCAEJHEM [CIEHHAX LIKAJIHL.

X5 geaennit=75V.

Vi

PACCTOSIHHE IO
TOPHU30HTAJIN

Puc. 5. MamMepense BPeMEHHOTO HHTEDPBAIA

50

H) PYUKOi I TIEPEMECTHTE H306DPaXKeHHe Takum 00pa3oM, yTobu

TOUKH, MeXIy KOTODPBIMH M3MepsaeTcs BpeMs, HaXO4HJHCh

: P Ha o
TaJIbHON LEHTPANbHON THHHK; Topuzon

€) PysKoH *— yCTaHOBHTe H30GpaXeHHe Tak, yTOGH TOUKH

MCYAY KOTOPHIMH H3MeDSeTCs BpeMs, HaXOLH
’ JHCh B Npefieiax B
LLeHTpa).'IbeIX HeneHHH CeTKy; 5 B
) H3MEPbTE TOPA3OHTANLHOE DACCTOSNHE MEXKAY M3
' 3MepAeMblMU
Toukami. Pyuka ITJIABHO mnepeknouatens BPEMSI/JIEJ/L. nomxua

OblTD YCTaHOBJEHA B MOJNOXKeHe v 5

3) YMHOXKbTE DACCTOSHIE, H3MEDEHHOE B M. X), Ha

. X), noKasatie
nepexuouatens BPEMSA/IEJT. Eean ucnombayeTcss YMHOXKCHME pas-
BePTKH, Pe3y/bTaT YMHOXKbTe Ha 0,].

[pumep. [Homycram, 4To paccrosiHue MEeXIY H3MEPAEeMHMH TOUY-
KaMH COCTAaB/seT 5 HedeHH#H, a mepexaiogatens BPEMY/IE/. ycra-
woBaeH Ha 0,1 ms, pactaxka (x0,1) ne npumenserca,

ms

Hanrensrocts T=5 nen. x0,1 - =0,5 ms

9.2.5. MamepeHue 4acToThl

tacToTy MepHORHYeCKHX CHTHAIOB MOKHO H3MEDHTH CACLYIOLIHM
oGpasom:

a) u3MephTe [IJHTENBHOCTh OFHOrO [EPHOLA CHLHANA, KAK 3TO
omncalo B . 9.2.4;

6) uacToTa cHrHana sBJfeTCssl BEJHYMHON OBPATHON AJHTENBHO-
CTi1 OJHOrO NMepLosa.

[pumep. UacroTa cirHazia, NOKa3aHHOTO Ha DHC. 3 S JJIHTE/BHO-
cruio nepuofa 0,5 ms, Gyser paBHa

1 1
fc(Hz) = ——m; —_—

(EE 0,5 ms

9.2.6. MaMepenue BpemeHu Hapacranus [epexofHO# XapakTepH-
CTHKH

Metonuka u3MepeHHs: BpeMeHH HApacTaHHs HMIYJIbCa 3aK/HOYa-
eTce B CACAYIOLEM:

a) nojafiTe CHrHan Ha THeszo ) ycuautens Y:

6) ycranosute mepexmouaresem V/IEJL. u pyukoir ITJIABHO
MaKCIMaJbHY10 aMILINTYAY H30GpaKeHHS,

B) pacnonoxkuTe n3o6pakelse CHMMETPHYHO HEHTPAILHOR rOpH-
30HTANbHOH JMHHK;

) YCTAHOBHTE MeperJioUaTeaen BPEMSI/OEJ. nanGoavyio
CKOPOCTb PasBepTKH, NPH KOTOPOH H3oGpakeHHe 3auMMaeT MeHee 8 fJe-

JAcHufl 0 TOpH3OHTaNN MeRLy yposiiem 0,1 1 yposiem 0,9 AMITIITY LB
HMITYNbCa;

fe= 2 kHz.
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1) ompenenute yposnn 0,1 1 0,9 aMnanTyss uMnyabca Ha Hapa-
crapuel 4acTy UMIYabCa;

e) pyukoH o coBMecTuTe ypoBenb 0,1 aMnauTyas uMmmyasca c

nepBoi TuHued cetki (pue. 6)

PACCTOSTHHE I10
T'OPH30HTANNA

Puc. 6. Haumepenite BpeMeHH HapacTalua nepexofHol XapAKTePHCTHRH,

¥) H3MepbTe DAacCTOAHHE MO0 TOPU3OHTAMN B AGJCINIAX MeXny
yposHsamu 0,1 1 0,9. YGenniecs, uro pyuka TIJIABHO nepexaiouatens

BPEMSI/IEJL. ycTaHoB.lenia B nonoxenne W ;

3) YMHOXDBTC paccTOSHHE, MOMYYEHHOE B M. ), HAa NOKazauue
nepexaiosarens BPEMS/IEJL. Ecau nenoas3yercs yMHOMKelie pas-
BEPTKH, OJYUEHHLI!l pe3yabTar ymioxbTe Ha 0,1,

ITpumep. JlomycTHM, 4TO pacciofiiie IO TOPH3OLTATH MeKLy
ypoBHamu 0,1 n 0,9 cocraBaser 4 meneHus (cM. pue. 6), nepekamoua-
tenb V/IEJL ycranoeaen Ha | ps, HCMosb3oBaHa pactaxcka (mepe-
Kaouarenas x1; x0,1; 9} YCTaHOBJEH B noaouxenne x0,1).

SO W

) napactaHug =4 feaelns X1
SR i neJeHne

10. XAPAKTEPHBIE HEMCTIPABHOCTH M METOJIbI
MX YCTPAHEH Sl

10.1. Meropn, pasbopxu ocunmIorpada H IOHCK HEUCIPaBHOCTeH

B cayuae HemcnpaBHOCTH ocumaaorpada OTKJIOUHTE ero OT CeTil.
YGennTech B HCMPABHOCTY IUITYPa NUTAHHS M MpPeloXpaHnTelc Ha
3aaueft grancan. UrtoSsl DOAYHHTh LOCTYN K 3/J1CMEHTaM CXCMbI OCLHI-
aorpada Ias HX 0CMOTPA H 3aMelibl B Clyuae HEHCIPABHOCTH, CHHMUTE
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KDPLIUIKY, BepXHAT H HUKHAA KPBILUKH NPHKPENAEHE! BHHTAMH, pacno-
JOKENIIEIMY Ha GOKOBBIX CTeHKax ocunanorpada. Ins cuatag wux
0cnabbTe BUHTHI H OCBOGOLHTE KPHIILIKH.

Yro6bl MOMYUHTH HOCTYN K SJaeMeHTaM BHYTPH ocmmiorpada,
Tpebyerca CHATh Ty HIM HHYl0 naaty. s sToro OTBUHTHTE BHITH,
Kpemnsuiue maaty ¥ ocUuviiorpady, u OTKHHbTE maary. B cayyae Hemc-
npasnocrn AJIT crenyer samenuts.ec. Jas sToro OTBEDHHTE ABa BilH-
Ta Ha nepeined navesu, kpensuiie odpamaente DJIT. Cuumute odpam-
Jedne. OcnabpTe xOMyTHK kpenaenus DJIT, pacmodomKeHHHH 0XOm0
3ajHeit nanean ocumtorpada. CunMHTe 4 KOHTAKTAa C GOKOBBIX LIThi-
peii, pacnoJoxeHHbx B cpefiiedt wactn DJIT. Orcoeguuure or TpyOKH
BLICOKOBOABTHEIH (+8 kV) BHBOA. OCTOPOXKIO BHTAILMTC K3 3Kpaxa
SJIT. HWcnpasnyio DJIT akkypaTHO BCTAaBbTE B SKPaH MOBTOPUTE
BBILIEONHCAHHbIE ONepal#d B 06PATHON MOCJeL0EaTeIbHOCTH,

YUT106E! MOAYUHTb JOCTYN K YCHAHTENIO Z, CHHMHTE 3aJHIOI0 Na-
Heab ocuuitorpada. [Jdas Toro OTKPyTHTE YeThipe HOZXKKI-TOACTABKH,

ITonck HeIlCHpaDHOCTeﬁ NPOH3BOUTE B CAeAYIOUICM NOpAxKe:

a) npoBephbTe NOAK/IOUEHHYIO annapaTypy, IpaBHAbKOCTb MOAATH
CHTHAJa H HCIPAaBHOCTh Kabeneli H NPOGHHKOB;

6) npoBepbTe NOJOMEHHE PYYeK, TaK KK HX HENPaBUAbHOE TOJ0-
Kenlie MOXET CO34aTh BHAHMOCTb HECYLIECTBYIOUETO NOBPEXIEHHS;

B) MpOBepbTe NPABHJIBHOCTH PerYIHPOBKU ocuuJiorpada uiau
NOBPEKICHHOH CXCMBl, €CaM BO3NHMKAET HEHCIPABHOCTh B OMHON H3
cxeM. OGBHapyxeHHas HEHCNPABHOCTb MOXKET GHITh Pe3yabTaTOM He-
TNPaBHJIBHON MOACTPONKH M YCTPANSICTCs IPY PEryaHpoDKe.

Ocuuanorpad cocront u3 10 ocHOBHbIX cxeM. BaamMofelcTBue
MeXJly cxeMaMi II0Ka3ano B TaOJl. 3, KOTOPas o6/Jeriaer MOHCK HeHc-
npaBioCTed B OTAENbHON cxeMe. B neBofi KoMOHKe Ta6a. 3 jam me-
PeUEHb CXEM B MOPAAKE HX BJIHSIHYUA HA APYTHE CXeMbl OCLUAJOrpada.
CxeMbl, B3aHMONEHCTBYIOLIHE C GOIBIIMHCTBOM ADYTHX CXeM, pacnoao-
KeHBl CBEpXY.

Ta6n. 3 me paer wucuepmeiBaloLlero nepeyHs O BCEX B3aHMO-
LeHCTBYIOmIIX GJI0KAX, HO CAYKHT B KAYecTBe NOCOGHS TP MOKCKE He-
ucnpasHocrefl. Jlag onpeiesenns HeucnpaBHOCTH npoanasusnpyhTe
CIIMITOMbI NMOBpexAcHNs. Ecan HemcnpaBHOCTM TPYAHO OGHAPYNHTE,
Bocnoabsyirech Taba. 3. HaiimgnTe FOPH3OHTANBHYIO MIHILO, KOTO-
pas COOTBCTCTBYeT NOBpex<AeHHON cxeme. [IpoBepsTe npesxie BCCrO
ary cxeMy. Ecan ona ne sBAsleTcH HCTOYHHKOM [OBpEMCIEHIIS, PO-
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BEpbTe NMEPBYIO, OTMEHEHHYIO 3SHAKOM €X» CXeMy B BePTHRAILHON Ko-
JI0HKe, MepeceKalollel AaHHYIO TOPH3OHTANBHYIO MHHH IO,

HenpasusbHas paboTa scex exem uacto YKaswiBaeT Ha Heucnpas-
HOCTh B HHSKOBOALTHOM Gaoke. ITostoMmy npemac Bscero NpoBepbTe
TNpPaBHIBHOCTL PErYIHPOBKH OTAEABHLIX HCIOUHIIKOB,

B 1abn. 2 naww gonyexku aag HANPAXKEHHIT 1ICTOUIIKOB NHTAHKS
ocunnaorpada. Ecad nanpsseHue HCTOUHHKOR B npele1ax yKasaHHbIX
AOMYCKOB, TO MOXHO NPEANOI0KHUTE, 4TO HCTOUHHK patoTaet npasuaIL-
HO, OTK/IOHeHHS 3nauenui HAaNpANMCHUA YKaSHIBAIOT HA HENPABHALHYIO
PaBOTy HIH TIOXYIO PEryHPOBKY HCTOTHUKA,

Crenyer moMHHTB, uTo HEUCTIDABHEIA B7CMEHT MOXKET MOBIMATH
TaKXKe Ha paboTy APYTux CXeM M BBeCTH B 3a6/yKIeHHEe OTHOCHTENBHO
HEHCIIPABHOCTH GJOKA MHTAHHA.

Tocre oSHapy:KeHus HencnpasHOCTH yGenuTech B OTCYTCTBUM He-
SaNAAHHLIX COCLHHeHHH, OGOPBAHHBIX NPOBOACE, OTAEIbHHIX TIOBpEX-
AeHHA TAATEL WINH MeMEHTOB. OGHApYKeHHHe HeHCIPaBHOCTH yCTpa-
HHUTe.

IIposepsTe Hanpawmenus u (popmy HMITYIbCOB. DTO NMOMOraer of-
pelennTh MOBPeXICHHBI! 3JMEMEHT cXeMb, THIHYHER HanpsKeHHs §
(POPMbI UMNYTECOB NaHBI B MPILIOKEHHH.

TIpoBepky uenpasnocTn oTAeasbHEIX BaeMeHTOR NPOU3BOANTE, OT-
TNaAB OXMH KOHEL 3JeMeHTa OT cxeMbl. B TakoM ciyuae wckaouaercs
BJHSIHHE OCTAIbHBIX 31EMEHTOB Ha NpPOBepsAeMbILL,

Tpauzucropsl myuie Beero nposepsth B paBouux ycaosusx. [pes-
n0/1araeMulf HEHCTIPABHEI TPAH3HCTOP MOXKHO 3aMENIITh paHee nposge-
PeHHLIM HyIi HOBEIM. [Tocie 3aMeHbl BCex HEHCNPABHLIX SeMElToB I1o-
BEIMI{ TPOBEPHTE OCHOBHHE MapaMeTphl OCUHIAOrpada i mpi HeoOXo-
AHMOCTH TIPOM3BEAHTE PErYIPOBKY C MOMOWIBIO OPFaHOB MOACTPOKIL.

Jas mpeoTBpalienns BhiXoZa H3  CTpoS TI0J1YTIPOBOIHIKOBBIX
npuGOPOB NPH NMPOBEPKE MOHTANKA HEOGXONIIMO NOAB3OBATHCH BOSBT-
OMMCTPOM C 1I3MEPHTEJbHBIM HampsKeHHeM He Soaee 1,5V,

TaGauua 3

HIJOHAUILULY R
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10.2. Kpatxuft mepeuetb BOIMOXKHbIX HEHCIIPaBHUCTEH
10.2.1. Bo3MOKHbIE HEHCIPABHOCTH I METONBI HX

BeJclin B Taba. 4.

yCTpaneHUS mpH-

ITanmenosanne
leHenpasocTy,
BHELIHEE NMPOABJICHHE
H A0NONHETENbIbIC

Beposituas npiuuna

HeHCIIpaBHOCTH

Tatauua 4
Hauvenosanune g
HEHCNIPABHOCTH, BeposTaan npHunHa 5
BlIELIHEE MpPOABIEHHE MeTon ycTparenus 2
# IOMOJHHTE/bHbIE HEHCPaBHOCTH =
NpH3HAKH 5
I Tlpu  Bgmouernn| Henpapuanio ycTaHos- [poseputs  ycranosky s
tym6nepa CETb nna-|new tym6nep smbopa Ha-|Tymbaepa cerd
BATCA BCTABKH TNJaB- | NPAXENHS NuTalolell cetH
khe [Ip3, TIp4 uam me-| B11 220V u 115V
perpepaerca  cunosofl | Koporkoe savuikande B[ ITposeputs  tpancdop-
TpaHehopmMaTop 00MOTKaX TPa#CPOpPMATO- | MaTOp, HEHCHpPaBHHI 3a-
pa. [TpoGoit seNpaMHTEeN®- | MeHuTh, IlpoBepuTh amHO-
ubix - anozos  JI1—JI12| zbl, wWeHcnpaBHele 3ame- R
(¥8), A2, O3 (xopnyc) HHTb
[poGof man samMblaHue N
Ha xopnyc anextponnTHue-| [Iposepnts  Komgeuca-

2. Ocunanorpag e
BRJIONACT CR

3. He cra6umnsupy-
€T CcTabIIH3aTOp MH-
Hye 10V

4. He craGurusnpy-
eT uctTounHk +10V

ckHX KoHnencatopos Cé44-
C48 (kopnyc)

Pacnaagunach  BcTaBKa
naaskas [Ip3, Tlp4

Hesncnpasng  tym6aepw
Bll, B12

O6pub B kabeie nuta-
fHs

Hencnpasset Tpansncro-
pu T7, T8 (xopnyc), TI.
T2, T3 (¥7)

Hencnipasns  craGuau-
tpour J12, 13 (¥7)

He craGumianpyeT 1c-
TOWMHK HANpSAKEeHHUNR
+80V

Koanextopsl Tpansncro-
pos T7, T8 (xopmyc) coe-
JHHEHBl C KOpUYyCOM 0C-
ganrorpacga

HencnpasHL TpauaHCTO-
st T9, T10 (xopnyc), T4,
'%5 (¥7)

HecTabuabibl  HOTOTHH-
ki hanpaxenus +80V
i mMuuye 10V

TOPHI, YCTPaNHTbL KOPOTKOE
3aMbIKaHHe, HeHCnpaBHbie
KOHAEHC2aTOPhl 3aMEHHTh

Mposeputs BCTaBKH
MIaBKHE, HEHCPABHYIO 3a-
MEHHTD

[Tpozeputs
Bli, Bi2
3aMElHTD

Mposeputs Kabenb nu-
TawHA. ¥YCTPaHHTh O6DPHIE

TyMGJepLt
Hencnpasnue

[poBeputs  Tpausucro-
pLl, HEHCIPaBHbIE 3aMe-
IMTh

[Tposepurs 3HAYCHHC

OMOPHOTO HANPAXEHHA Ha
CTA6UNHTPOKAX, HEHCTLPaB-
Hble 3aMEHHTh

[MpoBepuTs BemHYHIY U
CTaOHNBHOCTD  HCTOYHHKA
Hanpaxesuns +80V

Y6enuthes B HaJAHIHH
KOPOTKOTO  3aMBIKaHHS H
YCTPaHHTD ero

[TpoBeputh  TpaHsHCcTO-
pHl, HeHCNpaBHHe 3aMme-
HHTD

IIposepuTh 3uaueHHe H
cTaBHABHOCT HCTOUHHKOB
Hanpsxenns +80V u mu-
uye 10V. HeucnpasHocts

YCTPaHHTS

e — s -

——

NpH3HaKH

Metox yerpanenns

lponnaskenue Ta6.a. 4

nenanne

g

5. He ecra6uausupy-
€T HCTOUNHK Hanpa-

Henus +80 V

6. Otcyrersyor, 2a-
3aBBIICHE
He cTaGuansupy-
10T HCTOYHHKH +8,0%

HIXKeHdl,
libile

+2,02 kV, munyc
1,967 kV

7. le

+80

8. Cuabro

BHIXOIHbIE

Hexncnpaniim Tpanzicro-
pet TII—T14 (xopnyc),
16, T8 (V7)

Ipotit amoa A1 (kop-
1yc)

HeeraGuaen  nerounmx
sunye 10V ounn oreyrer-
BYET Hanpakelie + 150V

[IpoGuts cradumnrpot
(¥7)

A10, 111

OrcyTetByer,  sanmwe-
10 HJail 3aBHIICHO Hanpst-
Keunue munye 26 V. Pac-
012BHNACH BCTABKA MJaB-
kag TIp2. Hencnpasuue
Tpanzscroper T1 (¥9), T2
(¥Y9), TI (¥9-1), T2
(¥9-1), T3 (¥9-1)

Pery.IHpyloT-
CA  BLIXOJHHeE Hanps-
}xemis{’-{-lo, Mixyc 10,

3aulxKe-
I W OTCYTCTBYIOT
Hanpsxe-
HHR 6JA0Ka nuTaHKA

Kopoikoe  saMukanne
4 3HAYHTRNBHOC yResdn-
uenHe norpebaenns Toka
HCTOUNKKOB MHHyc [,967 %
*2,02, +8.0 kV

Ofpus  norenunomerpa
R 1¥Y9)

Mpodur
rop Tp {¥Y9)

TlpoGusk amoaw  JI
(¥9-2); J1--1I5 (Y9-3);
A (¥9-4)

1pinchopra-

ITedenpasrsr  Tpanai-
cropet T7—T14 (xopnyc)

Hencmpasuner  nepesen-
Hble pesHerops R2, RII,
R20 (¥7)

SHIUAN W3 CTpoA Tpau-
sueTopsr (T7—T14  (kop-
nyc)

[poGoit  sEMpaMuTETS-
HBIX  AHomoB  JI1—JI12
(¥8), 12, I3 (xopmyc)

[Iposeputs  Tpanzuero-
PHl, HeHChpaBlble 3auo-
HHTD

[poseputs 3naucHils
nanpskeruit  amnye 10 n
+150 V 1 necra6uaw-

[I0CTH HCTOUHHKA
WeHHS Muiye 10 V
Mposepnts 3liayene
HAUPAMCHUR Ha cTabuan-
TPOHAX
Heticnpasusie
JHTPOHBI 3aMEHNTE

Hanpsi-

craliu-

[Iposepurs 3HaueHne
HANPSXKENNA,  MPOBCPHTH
BCTABKY naaBkyio I1p2
Mposepirs 1panziero-
put.  Heucnparumic  2ane-
IHTB

YeTpaniite npuunny xo-
PO1KOTO 3aMblKaHus

3aMmenuts
MeTp

Savemnrs  tpanchopa-
Top

Cuennte  BHICOKOROTBT-
ILe BEIMPAMUTE i

NoTeyUHo-

[Ipopeputs  Tpanzucrn-
pu.  Hencnpasure aane-
HHTh

Heucnpasuste  pesucro-
PH 3aMeHHTD

[poseputs Tpausucro-
pe.  Heilcripagunte  3ane-
HHTB

[poseputs nmoget. He-

AICNPABHHIE 2aMeNHThL




Mpononkense Tabn. 4

HaumeHoBaune
HEHCTPaBHOCTH,
Blleuee NPOABACHHC
¥ KONOJHHTEABHBIC
npH3HAKH

BeposTHaA NpHUHHA

HeHncnpasHOCTH

Meron ycTpaHensa

9. 3naunTeaBHO NO-
BHIUEHBl  NMyJbCalHL
HCTOYHKKOB

10. OrtcyTeTBYC1 JYH
na skpave DT

11, Jlyy ne nepeme-
BgaeTcsl MO BEPTHKAMH

12. Her ycuaerns no
BEPTHKAIN

BrWAR H3 CTPOS BCTAB-
ku nnaekue [Ipl—IIp4
Kopotkoe — 3aMbIKaiHe

HAU 3HAYHTENBHOE YBC/IH-
gellie  noTpeGaeHHs TOKa
5 G6moxax OCUHAIOrpafha
Mpodutet  amoasl JA1—
11 (¥Y7)

O6pup  anoaoB Oi—
12 (¥8), A2, I3 (xop-
nyc). [Ipoboit anosa Al
(ropnyc)

He craGuausupyior wuc-
TOUHHKH

3nayure/ibHOE yBeaHHe-
HHe noTpelneHHs TOKA B
Gaoxax ocuuanorpada

[ToTeps eMKOCTH KOH-
nencaropos C1—C5 (¥7):
C41—C48 (xopmyc); koil-
nercatopos Cl, C2 (¥Y9)

[Tnoxoft KOHTaKT naue-
an AT

Herienpagna 3JIT

Her Bcex HCOGXORHMBIX
MHTAIOWHX  HanpsLKeHHH
JIT (cm. 1. 8)

HeucnpaBcs YyCHAHTEN:

Conii NOTENLHOMOTPA
MO/ ICTPOMKA 5PKO-
CTH

Pas6anaHcHpoBaH  ycH:
NHTEND BEPTHKAJILHOTO
OTKJIOHEHHS

Hencnpasen  nepeme-
uniit pesucrop RI15 (xop-
nyc)

HeucnpaBssl  TpaH3i-
cropmt T1—T4; T10—TI15
(¥1); TI—T8 (¥2); Tl—
T2 (xopnyc)

O6peiE  BXOZHOrO  Ka-
Genst
Hecucnpare  aTTeHioa-

Top B2

BhILEAIYIO
naas-

3ameHnTh
U3 CTPOS BCTaBKY
KYI0

YerparaTh KOpOTKOE
3aMBIKaHHE HAH neperpys-
KY

Mponepith  RUOAH, He-
MCNPaBHble 3aMEHHTh

TlpoBepHTh JHOMEL
YCTPaHHTb OGpLIB

3amenHTs  BLILETUIHH
u3 crpos Auod. Ilpose-
plith CTAGUIBHOCTL HCTOY-
HIKOB, YCTPAHHTL NpPHUH-
HY MHeHCNPaBHOCTH

Haiitu npuuHHy yBeau-
wenust norpebaeina TOKa
H YCTPaHNHTH ec

Ha#Ti i 3amenuts e
HCTIPaBHBIT KOHACHCATOP

VlcnpaBnTh KOHTAKT HIH
3aMeHuTh  tigHean IJIT.
3amenuts 3JIT

[poBepHTh H YCTPAHUTSL
HEHCNDABHOCTD B  IeNAX
nuranus AJIT

IMpoBepHTh H YCTPAMHTL
HEHCMPABHOCTb B YCHAH:
Tene Z

[Toaperyaiiporats  Mo-
tenunoMerp NOLCTPOH-
KA SIPKOCTH

Tpou3BecTH
DOBKY YCHIHTENS

GanaiicH-

3aMeHHTh DE3HCTOP

[TposepuTs TpaK3HCTO-
pH, HEHCnpaBHHE 3aMe-
HHTB

HenpasuTh HaH - 3ame-
1uTh BXOAHOM KaGeab
Hcnpasurh aTTEHIOATOP

[Mpumeuarxe

ITponomxeise Taén. 4

Hauvernopatne
HeHCnpaBHoCTH,
Bllellllee NpOABJEHHE
H JONOJHHTENbHEIE
NpH3NaKH

BepoATHas npHuHHA

HelenpaBHOCTH

MeTtos yerpauenns

13. Jlyy we nepeme-
laeTcq WO TOPH3CH-
Tanu

14, He 3anyckaercst
pazBepTka

15. Tloacmeunsaerea
ofipaTHuiit xox Jayda

16, He cuuxpoHH3H-
pyercs pasBepTka

17. Hle paGoTaer ka-
ni6paTop

18. Her noxacsera
(Man nmozceer 3xpaHa)
19. He 6Ganancupy-
eTCH YCHAHTEAb BEPTH-

KaJIbHOT'0 OTKJAOHEHHS

Hewncupasusl TPaKauCco-
per T21—T26 (V4); T3—
T6 (kopnyc)

HeucnpaBHbl nepemch-
Hele pesHcropnl R32, R33
(xopnyc)

HeunciipaBHE TpaH3HCTO-
pat  TI3—T20, T32, T33
(¥4)

HeHncnpaziel
A16—135 (V4)

Her xoHTakTa B nHepe-
xaoyateaax B8, B7

AHOAB!

HEHCHpaBth TPall3HCTO

pa T1—T4 (¥5)
Hencnpagsnu AHOIB!
1—114 (¥5)
CGofi  noresnHoMerpa

IOICTPOMIKA  IPKO-
CTu

Hewncnpasia cxema npe-
ZYCHAHTENsT CHHXPOHR3A-
ui

Ieucnparnu TpaxsncTO-
pur T27, T29 (V4)
llencnpasisl TpaH3HCTO-

put  TI—T7, T30—T3l
(¥4)
Hencnpasnu JIHOA!
O1—=1115 (Y4)
Hencnpasusl _nepemes-

Hele pesucropet R27 YPO-
BEHb R16 (¥4)
Hetcnpasisl

nepexaio-
qarean B5, B6

HeucnpasHsl Tpausucro-
pet T1, T2 (V6)
ylgencnpanﬂa cbopxa MC

Heucnpasunt guoan A1,
2

Beruas 3 crpos nam-
noukn CMH

HencnpaBBel Tpan3ncTo-
pu TI, T4 (¥1)

Haitru
TPaH3HCTOP B
HX

3aMenuth HeHcnpamiibic
PesHCTOpL

HeHcnpaByHLie,
H 3aMCHHUThH

Hafitn HeHCNPaBULL
TPAH3HCTOD H 3aMEHHTH
ero

Hajttu HEHCNp aBiibie

OHOALL M 3aMeHHTh
Hcnpasute neperaioya-
TEMM HAH 3aMCHHTL HX

Haiitn HencnpaBHbi
TPAH3UCTOD ¥ 3aMEHHTh
erg

3aMenuTb Heucnpasubii
nHOR

Ioxperyauponats  mo-
reduomerp [1OJCTPOY-
KA SIPKOCTH

[TpoBeputb  Tpamsucro-
o T6—T9, awozm Hl1,
12 (Y1), uexcnpasHbte
3aMellHTh

SHMEHHTb TP2H3HCTOPB!

Hafitn HeHcnpaslible
TPaUSHCTOPH W 3aMEHHTb
HX

Haifitn HeHcnpaBikI
ZIHOA ¥ 3aMCHUTh

3amellnTh HeHCHpaBHbIH
TepeMelHHil pesHcTop

YCTpaHuTh  HEHCNpaB-
HOCTh B NeperJaoyaTesae
HIH 33aMEHHTH €ro

3aMEeHHTh HEHCTIPaBHBIN
TP3H3HCTOD HAH cGOPKY

3aMeHHTH HCHCTPaBHLI
JHOL

3aMeHnTD JIAMNOUKH
noaceeTa

[TozoGpaTs TpansucTo-
pa  T1, T4 B napy

(n. 10.23) n 3aMexuTH HX




10.2.2. Ykazauusi no saMeHe 3JeMeHTOR

Jna 3amenbl 371eMEHTOB He TPeGYeTCs ClEeLHAIBbHOrO noabopa.
Hexaouenue cocTaBasior monessle Tpausucrops 2[1303E (T1, T14),
UCTOJB30BANIBIE BO BXOAHOM KacKale G6J0KA BEPTIKATLHOTO OTKAO-
HEHAS.

10.2.3. IlonGop moaeBbIx TpausucTopos 2T1303E & mapy no TOKY
CTOKA MPII HANIPAKCHHI 3ATBOP-HCTOK, PaBHBIM 0, IPON3BOIUTE ¢ MOMO-
UIBIO M3MEDHTES CTATHHECKHX [apPaMeTpoB NOEBbLX TPALZUCTOPOB
JI2-31 B ceayiowmen nopsaKe:

— YCTaHOBHTE HANPSKEHHE CTOK-HCTOK PABHBIM MIiyC 5 V;

— IH3MEpbTe TOK CTOKA TPaH3HCTOpA,

Tlpn nondope B mapy TpPaH3uCTOPH AOMKHH YAOBJETBOPSITL CJe-
LYIOIHM YCAOBUSIM:

— DABHOCTb TOKOB CTOKA NpPH HANPSXEHMH 3aTBOP-HCTOK, paB-
HeiM 0, He JomKHA npesbimate 0,4 mA;

— TOK CTOKa IOJIXXeH GhITh He MeHee 7 mA U He GoJee 17 mA.

10.3. OnucaHue OpraHoB HaCTPOIKH

10.3.1. ITrarta Y1

C7 — kommeHcanus KaToaHOTO aTTerloaTtopa 1 :5;

@13 GIENE4 S R29 — KODPEKTHPOBKA YaCTOTHOH XapaKTEPUCTHKH B
nonoxenun 0,005 V/nen.;

C16, C18, R23—koppeKTHpoBKa 1acTOTHOR XaPAKTEPHCTHKH B 110-
aoxenny 0,01 V/gen.;

C22 — KOpPEKTHPOBKA 4aCTOTHOMN XapaKTePHCTHKI B TOJOMKEeHIIH
0,05 V/gen.;

R11—6anancupoBka yeuanrens s nonoxennn 0,1 V/aen.:

R17—ycraHoBKa HyJeBOTO NoTeHIHAMa KT2;

R29—ycraHoBKa Hy/€BOro MOTEHUHANa Ha pesucrope R52;

R68, C41, C43—KoppeKTHPOBKA YaCTOTHOMN XapaKTePHCTHKH B MO-
qaoxenun 0,02 V/nen.

10.3.2. lnarta ¥2

R7—1enTpoBKa MepeMeluenns no BepTAKAIH;

C12, Cl4, R16—KOppeKTHPOBKa YaCTOTHOI XapaKkTePHCTHKH B 110-
aoxennn 0,02 V/nen.

10.3.3. Tlnara Y4

R16—ycranosra nortenunana 6aser T2, paBHbIM TOTeHIHANY 0a3hl
T1, npu cpexnem monoxenun pyskn YPOBEHD (R27);

R64—ycraHoBKa aMMINTYAR MHA0OGPA3HOrO HANPSKEHHS;

R102—06anancnpoBka yCHAHTENS TOPH3OHTAIBHOTO OTKIOHEHHS,

R115—6anancipoBka ycHAHTEeNs TOPH3OHTANBHOTO OTKIOHEHHS;

R107—xoppeKTHPOBKA YCH/IGHHS YCHAUTENs TOPH3OHTAIBHOTO OT-
KJOHEHHS B MONOKEHHH MHOMHTENS pa3BepTKY X1;

R112—KoppeKkTHPOBKA YCHIEHHS YCHJIMTENS TOPH3OHTAJBHOTO OT-
K/IOHEHHS B ITOJIOXKEHHH MHOXKHTeNs passepTky X0,1;

C44, C45—nojcrpoika uacTOTHON XapaKTePHCTHEH YCHAHTEIS
FODH3OHTANLHOTO OTK/IOHEHHS.

10.3.4. Tlnata Y6
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R9—ycranonka seanunnm kg
patopa;
10.3.5. Iaata Y7

R2—noxncrpotika Beanunmy HANPSXKEHHS HCTOUNMKa Munye 10V,

Rll—nonerpofika Bennunnp HANDPSIMKEHKS HCTOYHNKA + [ V- '

R20—nonerpoiika Bennuyny HaNPAXKEHNUA HCTOUHIIKA -+ 80 V.

10.3.6. TTnata ¥10 i

R3—no;1choﬁKa BEJIMININ HANPAXKEHHs IICTO4IKA +130 V.

10.3.7. Kopmyc

C4—peryanposra BxogHOR GMKOCTHI B HOJONKeHnax 0,2: 0,5 y |
neperiovatena V/IEJL.;

C8—peryauposka Bxomno# emxocTy B nonoxenus 2; 5 u 10 je-
pekatouarens V/IEJL;

Cb-—xroMnencauus Bxonioro arTeHIoaTopa 1 : 10;

C10—xkoMmencatus BXONIIOro atTeHioaTopa 1 : 100;

R64—cosmelenuc Jyda C rOpH3OHTANBHON JHHHEH;

R66—coBmenienne Jayda ¢ BEPTHKANbHON JnHMeH;

R78—ycrpauenne TEOMETPHYECKHX HCKAXKEeHHMIT; |

R67—ycTpanenne DacHOKYCHPOBKH HA TpaHuLAX 3KpaHua;

R90, R91—doxyenposka ayya.

10.4. TTpapuna HacTpoiiku

10.4.1. Peryauposxa 6aoka nurams

[Tocie saMeHBl NONYNPOBOAHIKOBLIX 11PHGOPOB, YCTAHOBJENHEX B
0Ji0Ke NHTaHKA, a TAKXKE mocjie PEMOHTA HEOGXOLNMO MPOH3BECTH Npo-
BEPKY U NOJDErY/IHPOBKY BHIXOLHBIX HANPAKEHHI,

Perymiposka 6aoxa nuranns TPDOH3BOANTCS COBMECTIIO CO BCEMH
QYHKUHOHANBHBIMY y3naMH ocunaiorpada B paboueM COCTOSHII.

[Moaxaounte OCIUAJIOrPaAd K NHTAOWLH cotn uepes aBToTpaucdop-
matop. Pyuxy aBTOTpaHC(OPMATOPA MepeBefHTE MIARHO B MOJ0XKeH e,
COOTBETCTBYIOIUCE HANDSKEHHIO LHTAlOMmEl cetn 220 V. Hamnpsaxkenne
TIATAOIE! CeTH KOHTPOJIUPYHTE BOILTMETDOM D515/3 Ha mpesene us-
meperus 300 V (npu muTaHun ot cery 400 Hz nputoposm J1552). Tok
TnoTpedieHus ocnHaIorpada KOHTpONNpYiiTe ammepmerpoM 3513/4 na
mKae usMepenns | A. Toxk norpe6aeHus He gomsKen npeswmars 0,57 A.
TIps nuranun ot cetn 115V u usMepeHHn npHGopoM 3513/4 ua mxkase
u3MepeHns 2,5 A TOK He ZOMKCH MPEBHIIATL 1,09 A.

Tlocne mpexsapuTenbHoro nporpesa  ocuumiorpada B TeyeHud
15 min_npucrynafite x mposepke u PEryIHPOBKe BBIXOAHBIX HampsiKe-
il Ilposepxy u perynmposky scex HATPSDKENU NPON3BOAKTE NpH
[TOMHHAJIbHOM HATIPSI’KeHHH MHTAIWEH CeTH.

TlpoBepky u peryaupoBry Haummafite co CTabnaH3aTOpOB Munyc
10V u +80V.

BoavTmMetpom M106/1 (upenmen usmepenus 15 V) nposeppre Ha
Konzencarope C41 (Kopnyc) nanpsiKenme crafuansatopa munye 10V
H OTDPEryJHpYHATEe eT0 mepeMeHHbIM peancropom R2 (¥7). Ouo monxuo
6LiTh B mpesenax 00,1V,

Hanpsixenne +80V KOHTDOMHpYitTe BoAbTMeTpoM MI106/1 (mpe-

AHGPOBOYHOrO  Hampsimenus Kanus-
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Aen uamepeHus 150 V) Ba konzencatope C43 y peryaupyiite nepemen-
isiM pesucropoM R20 (V7). Ouo nomkHo 6biTh B npesenax 80+1 V.

Hanpsketue +10 V koutposanpyhte BompTMeTpom MI106/1 (npe-
neq nsmepenus 15 V) Ha kougencatope C42 u pery.aupyiite nepemen-
HpM pesucropor RII (¥7). Ono moaxuo 6biTh B mpesenax 10+0,1 V.

Hanpsixerne +150 V koHTpOnupyiiTe BOabTMETPOM MI106/1 (npe-
Acn uamepeHus 300 V) Ha noTOMUTEIbHOM HOMIOCE KOHAeHcaTOpa CA7
OTHOCHTENbHO KOpMyca ocuustorpapa, OHO ZOMKHO GHITH B mpeienax
150+5 V.,

Bunumauunel [lpu perymuposke ocunanorpada caefyer cobmio-
AaTh CAEAYIOULNE MEDBL NPELOCTOPOXKHOCTH:

1. TIonkmo4aTh ¥ OTK/MOMATH NPHEOPLI ANA HIMEPEIlks] HamnpsxKe-
Huit +8,0; munye 1,967; +£2,02 kV, a1 uaMepeHus mux NyJIbCAUHH H
ans uamepenns 6,3 V nop notenuuanom Muuye 1,967 kV upu BRaOUeH-
HOM oCUHJLIOTpade KATeropHYECKH 3amnpemaercs.

2. IlpukacaThcsl K H3MEDHTEJbHBIM NPHEOPAM U Pa3AeIHTENbHEM
KOHAEHCATOpaM KaTEropHyecku 3anpelyaetcs. STO ONMACHO A4S MKUSHH.

3. Tlocne H3MepeHus! MyJabcAUHH HCTOYHHKOB -+8,0; muHyc 1,967;
+2,02 kV paspenuTenbHble KOHAEHCATOPH paspsaiite 3aKOpayHBa-
HHEM.

4. ITpousBONMTb peryJHpPoBKY O6J0Ka OHTANHA MOXET TOT, KTO
HMEET JOCTYN K paboTe ¢ BHICOKHM HampskeHueM cshiwe 1000 V.

5. Ocuuanorpag 3azemJute.

Hanpsxenne +8,0 kV kourpoaupyiite Bosrmerpom C196 na mpe-

nene usmepenns: 15 kV. OHo gomkHo GHTH B mpefenax 8,0i8’§88 kV.
)

Hanpmkenne wmunyc 1,967 kV  gouTposupyiite
C50/8. Ono zomxHO Geite 1,967+0,1 kV.

Hampaxenne =+2,02 kV  koutpoanpyire somstmerpom C50/8.
Yeranasansafite Hanpsierne -=2,02 kV npn noMoud nepemeHHOro pe-
sucropa R (V9).

Hanpsxenua mzaye 1,967; +8,0; 2,02 kV MoHO peryiupoBaTth
nepemeHHbIM peaucTopoM R5 (V9-1). 3

Jlanee npon3BecTH MPOBEPKY MNYAbCALHi BBIXOAHBIX HANpSXKeHHH
HCTOYHHKA.

IpoBepky nyabcaunft nerounukos -+8,0; munye 1,967; £2,02 kV
npoussoanTe ocuuamorpadom Cl-64 uepes pasmenuTeabHBI KOHASHCA-
tTop KBU-3-16-470.

ITyabcanuy HU3KOBOABTHEIX HCTOYHUKOB KOHTPONHPYHTE OCLHJIIO-
rpadom C1-64 Ha BHIXORHBIX KOHIeHcaTopax craGuansatopos. Benn-
YHHBL TyJAbCALMA He NOMKHBL [peBHINAaTh 3HAueHHHl, YKAa3aHHHX B
Tabn. 2.

IpousBecTd npoBepKy K03ahdHUUEHTOR cTAGHII3aLHE HCTOUHHKOB
npH H3MEHEHHH HANDAMeHHs muTawllell ceTH Ha *=10% oT HOMKHATb-
Horo mameputeneM HecraduabHocty B8-3. Ilpu 3ToM K03 OULHEHTDH
CTaHIH3aUMH He AOMKHLH OBITH MEHbLIe 3HAaueHud, YKa3aHHBIX B

BONLTMETDOM
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ta6a. 2. [IponssecTn npoBepky mapaMerpoB 6J0ka nuTanuUs NpH NuTa-
it ero ot cetir 115£5,75 V 1 220+ 11 V uwacroroit 400 Hz.

10.4.2. Peryauposka cxembsl DJIT

Bxmounre ocuuanorpad B ceTb u mocae 5-MuHYTHOTO nporpena

mposepeTe IeficTBue pyuek §f (@ 0. C nomowpio pyurn ]

YCTAHOBHTG JIHHHIO DasBepTKH B UeHTPe 3kpaHa. C nomoupio R64
(xopmyc) cosmecTuTe JAYy ¢ rOpH3OHTAMBHON muineil. Ulmpuua anmuyn
JIYHA 11 IO SIPKOCTD JOMXHLl GbITh PABHOMEDHLIMY (10 BCCH LJAHHE.

[Mpr HEPAaBHOMEPHOH SIPKOCTH Jiyda OTperyaHpyHTe BLIXOANOL
nMnyabe ycuauteas Z. Jlas 3TOrO COSAHHHTE LIYN KOHTPOJILHOrO Oc-
uiagorpada ¢ XouTpoaslon Touon K16 (V5).

Monénpas koHmercatop C4 (Y5), moGefitecs, yTo6b (GponT Hapa-
CTaHHS HUMIyJabca Obll paBeil 80 ns. C 1nomouislo noTeHLHOMeTpa RET7
(xopnyc) goGeiiTech OXMHAKOBOI (DOKYCHPOBKH JAyya B JIOGOH yacTu
aKkpana. [logafite Ha BXOA YyCHAHTENs HMIYAbCH C KaauGpatopa. Ycra-
HOBHTe Pyuky (& B cpexHee nosokeHde. C IOMOIIbIO MOTEHUHOMET-

pos (R R90 m RIl (xopnyc) moGenTech 4eTKOro CHOKYCHPOBAHHOIO
u3obpaxeHua. Bpamasa norenunometp R66, coBMECTHTE DPOHT UMIYIb-
ca ¢ BEPTHKAMBHOH JHHHEH LIKAJLL.

Jas  ycTpaHeHHs I'eOMETDHUECKHX HCKAXKeHH# H306paxeHus
OCLMJITOTPaMMBI CTY3KUT mepeMeHHb pe3uctop R73 (kopnyc). [Tomaii-
1¢ Ha BXox Y ot npuéopa I'3-102 curuaa uacrotoit 100 kHz Takoi se-
JIHYHHBL, 4YTOOB! HSOﬁpa‘d&eHHe CHTHAJa 10 BEPTHKAaJAH 3aHHMAaJo BCe
pabouee mnone 3KpaHa u, Bpawas notexiyomerp R73 (kopuyc), mpu
passepTke 0,1 ms/nen. noayuynte Hel:cKaxXeHHBbIT NPAMOYTOJbHEK,

Ipn Hegocratoutolt sspkocTn B noaoxerny 0,1 us nepexnouaress
BPEMSI/AEJL i nepexaiouaTeas MIOMKUTENS Pa3BePTKU B MOJOKEHHH
x0,1 yBeJHubTe PKOCTb HepPEeMelHLIM pesncropom R (Y9).

10.4.3. Peryauposka - xanuGpalopa aMmanTyabl H AJHTEIbHOCTH

Ilopxntounte K ruesay <@ KanubGpatopa uyactotomep L3-36.

[ocrasbre mepeknosatens BBIKJ. [l 1 kHz — B noaowxeine

fl 1 kHz. Peryaupys cepneynnx tpancpopmaropa Tpl na naate Y6,
ycraHosute yacrory | kHz.

3atem noaxmounte Kk THesay G+

Bepcadbhril B7-15, nocraspre nepekamiouateas BBIKJL. [l 1 kHz g
B MOJOXKEHHE «—>, Mepek/ouarTelp Kanu6patopa B moaoxeHune 50 V.
Bpawas nepeMeHHbIH pesucTop R13 Ha maaTe ¥6, ycranosute Hamps-
xkenue 50+0,5 V. 5

10.4.4. KoMmmeHcauisi BXOZHOTO AGAHTENS.

YeTaHOBHTe TEPEKNIOYaTeNH Ha NepefHell maHeau B CAefyioliHe
NOJOXKEHHS !

V/OEJI. B nonoxeHue 0,2;

TIJIABHO V/IOEJI. B noaoxerine W ;

KaaudépaTopa BOJIbTMETD YHH-
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BPEMS/AEJL B nonosxenue 0,5 ms;

BbIKJ. Il 1kHz — B nosoxenne 1 kHz;

BHYTP.; CETb; BHEIIIH. 1 : 1; I : 10 B monowenue BHYTP.;

KAJIMBPATOP B nonoxenne 1 V.

Coennnnre xaGenem THe3lo &) yemauteas Y ¢ BHIXOAOM cS
Kaau6paTopa aMIIKTYOH W AJHUTENbHOCTH.

Ilanee koMneHCHDYATE BXOAHOI AeduTeab B HOC/IE40BaTeAbHOCTII,
yKa3aHHoOl B TabJ. 5.

Tabanna 5

Toaoxenre

Perymupyenuit [Tooxenne

nepexJoyaTe1q ‘ s
V/IEJ. Kuilaercatop KanuGpatopa
Bes BnHOCHOTO 0,2 Cé 1
Jenurens 2 ¢l 10
C BHIHOCHEIM 0,2 C4 10
JenuTeNneM 2] Cc8 50

10.4.5, Banancipopka aTTeHoaTopa
Banancnposka atrenioatopa npoussomutes B ciayyae CMeIeHHs

JyHa TO BEPTHKAMH MPU NEPeKJIOYeHHH nepekaoyarens V/OEJL. us
noaoxenns 0,05 8 nonoxenne 0,005.

Yeranosute nepekaiovatens V/IEJ, s noqo:xenue 0,05,

YeTaHoBuTe PydKOl; I JINIIAIO 1yYa B IEHTPE 3KpaHa.

Perynuposkofi BAJIAHC, Bmpenchuoi NOA KL Ha NEPeAioln
Tatieab OCUHNIOTPA(da, N0GEHTECh HEMOABHKHOCTH H306paxenus npu
fieperiouetyy nepekmoyateast V/IEJL. us nonowkenns 0,05 B nojo-
kenwe 0,005.

ﬂege}ae}n:m'e nepexmionateqab V/IEJL. us nonoxernus 0,05 B noso-
skemne 0,1. Ecau mnns passeprra cmemaeres, 10 ¢ [IOMOMIBIO PEryy-
posku BAJIAHC 0,1 V/IEJI., enisencHHOf Ha HILKHIOIO KPHIILKY, ocy-
HeCTBUTE GaJaHCUPOBKY.

10.4.6. TIpoBepka ueHTPaIbHOrO MOMOIKEHHS JYHUN Jyua,

Ilepemeiienne NHHIK Jdyua NOMKHO 6T B npeneaax £3 genenni
OTHOCHTE/IbHO UEHTDaJbHON rOPHIOHTANBHON JHHHH,

Yerawosute pyury | B Cpepniee monokeHue. JlkHus Jyua

LOMKHa CcOBNANATh € LEHTPaTBHON TODH3OHTANBHON JHHHEH CEeTKH.
Ecnn anyu He cosnanaer ¢ LeHTPaNbHON JMHHHEH, Mponenaite ci1enyo-
HHe onepauun:
r yilg.nmlcoezmnme BOJBTMETD K KOHTPOMbHOK Touke KT2 (maa-
3
8) ycraHoBuTe HY7TeBOfi noTeHUHas Ha KOHTpOJIbHOX Touke KT2
nepeMeHubiM pesucTopoM R17 (V1) MK CPeLHEM NOJOKEHHH PYUKH

I . Ecm Ay9 HE COBMANACT C LEHTPAJBHOI JNHHeH, COBMECTHTE
€ro npi NOMOLLH NepeMeHHOTo pesncTopa R7 (V2);
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B) KOHTDOJIbHAS TDOBEPKA: JIIHHA JTyHa QOAKHA NePeMEIaThes B
npeienax =3 geneHupH OTHOCHTCAbHO HEHTPANBbHOW TOPHIOHTANbHOL
JNIIH CeTKH.

10.4.7. IlpoBepxa perynupoBKH ycuJeHna ycuaitens Y

PasMep BepTHKAAbHOTO OTKJOHCHHA IOJAKEH COOTBCTCTBOBATL
pasmepy, onpeneasieMoOMy mokasaHueMm nepexaiouarens V/IEJL.:

a) mozjaiiTe curHan xaanbparopa lia BXOA ycuautedas Y;

G) ycraHoBuTE MepeKaiodaTesb KaanGpaiopa aMmANTYAB M -
TEJIBHOCTH B MOJIOXKCHuE, cootsercTryromee 100 mV npsamoyroasuoro
CHTHA.1a;

B) grcmnosme nepexaioyareas V/IEJL na 0,02. Pyuxa [TJIABHO
JONIKHA Hax0AuTbCA B noaoxeHun W

r) KOHTPO;bHAs MPOBEPKA: H306paKeHHe JOMKIO 3alHMaTh TOU-
HO 5 JieJieHuH 110 BEPTHKAM;

1) TPy HEBBITIOJIHEHRH TPeSoBaHuA I. 10.4.7.r) ycraHOBHTE pas-
Mep H306paMeHHs HMIYabcOB 5 HefleHHi NPH NMOMOLIM TEPEMEHHOTO

pesucropa R23 W , BhBeACHHOr0 NOA ULIHIL HA MEPeJHIOI NaHed1b.

10.4.8. TIpoBepKka niaBHOH PerynupoBKH Kosdduunenrta oTKJONE-
unst yeunutens Y

KosthduuueHT oTKI0HeHHs ycuauTeas Y, yCTaHaBAHBAEMbIA mepe-
kiouareqnem V/IEJL, MOXHO yBemHyHuBaTh lie MeHee HeM B 2,5 pasa
npu nepemewenan pyuiat [TJIABHO nporss uacosoil erpedki A0
yrnopa.

Jlaa sroro:

a) ycTaHOBHTE HepekaiouaTe]s KaJubpaTopa B MOJMOIKEHIE, COOT-
sercrayiowee 100 mV npamMoyroabHOro cHrHaza,

6) ycranosure nepexsioareas V/IEJL. B nonoxenne 0,02;

B) nosepHuTe pyuxy [NJIABHO nporus yacosoil cTpeaxi 10 ynopa;

) KOHTPO/bHASl NpPOBEPKA: H306DAXKEHHe HLOJKHO 3aHIMaTh e
GoJee 2 IeNeHUHl 0 BEPTHRAJIL. 5

10.4.9. KoppekTupoBKa BLICOKOUACTOTHEIX HCKaMKeHi

TTpaMOyrosnbHbLA HMITYJIbC, NOAAHHBIH 11a THe3fo %) ycuauteas Y,

Ile LOJKEH UMeTh BBICOKOYACTOTHBIX HCKAMEHHH mpu JioGoM moJoe-
uuu nepexaoyatens V/IEJL. Ias KOpPPeKTHPOBAHHS BLICOKOYACTOT-
HBIX HCKaXEHHE: i '

a) "ycraHoBUTE NMEpeK/aIouaTeay [a nepegHedl naHeaH OCHMAAOTDA-
a B caelyiollne NOJOKEHHS::

BPEMSI/IEJI. B noaoxetue 0,5 ps;

V/OEN. 8 noaoxenne 0,02;

Z.Z. ¥ B nonoxenue Z.;

x1; x0,1; X B notoxenue x0,1;

6) nopafite wa rHeago ) ycuwawureas Y oT reHepaTopa r5-39
ciar#an yacrotoif cirexosanus 10 kHz, a amnantynod 6 nenenni;

B) HSOOpaxeHHEe NOJXKHO HMETh MJOCKYIo BeplumHy. B cayuae He-
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cooTBeTCTBHA MmoAperyanpyiite ' xonaeHcatop C43 1  moTeHUtioMeTp
R68 (Y1) unu nondepute pesucropst R9*, R10* (¥2);

r) ycraHoBuTe nepekitouaress BPEMSI/IEJL 8 nonoxenue 0,1 ps;

1) Bpalias pyuky = , goGeiitech, uToGh Ha 3kpane DJIT Guin
BiZenl HapacTaowuii ydacTox ummyabca (puc. 6). laoGpaxerne
JAONKHEO HMETh ONTHMAJBIO BO3MOXHEIH MPAMOH yrod.

Ipu nomown R16, C12, Cl4 (¥2) u R28, C20 (VY1) orperyai-
pyitre H306paXeHHe HMIyabCa.

Bpamaiite nepemeinsie pesucrophl R16 (V2) n R28 (¥Y1). Ha
1306pakKeHIH HMIYysIbca JOJNEH peryanposartbes subpoc. J[obeiitecs
MHHUMAaJbHOIO 3HAYeNus BHGpOCa.

B cayuae, eciu H3oGpaMeHHC Ha SKpalic MOKA3bIBAET, YTO LEMb
31AYNTEBHO PACKOMIMEHCHPOBAHA, YCTAHOBHTE CHaya/ja KOHAEHCATO-
PBl B CpelHee NoNoXKeHHe. 3aTeM BpallafiTe nepeMeHHEE pesucTOphl 10
N0JyyeHHs BO3MOXKHO §0see MPaBUIbHOK (DOPMLI HMIYAbCA.

TTocne BHILEGONTHCAHHOH DPErYJHDOBKH YCTAHOBHTE NEPEKIIOUATE.Ib

x1; x0,1; %) X B monoxeHHe X! H CAeTAHTE OKOHYATEJBHYIO PEry.JTH-

poeky ¢ nomouisio R16, C12, C14 (¥Y2), uto6ul MOMY4dTh ONTHMAlb-
HYI0 XapaKTePHCTHKY.

10.4.10. PerynnpoBka cxeMbl CHHXPOUH3ALIH

YeTaHoBuTe Neperdouareah BiG0opa HCTOUNMKA CHIIXPONH3ALIN B
noaoxenne BHYTP. Or renepatopa I3-47 Ha BXOA nmojafTe curHan
yacrotolt 1 kHz. I3oGpaxceHne na skpalie yCTaHOBHTE CHMMETPHYHO
060 rOpH30NUTAIBHOH JMHAN WIKAJbl ¢ PAa3MCPOM MO BEPTHRAIH
3,2 mm (2 manbix nenenus wxans). Pyuka YPOBEHD nomxHa Haxo-
AuThesl B CPeLHEM MOJOXeHWH. [IpH BpallleHHH DYYKH B JIEBYIO HJH
NpaByK CTOPOHY HAauaJO TapMONMYECKOro CHI'Hajla MepeMeliaeTcs Ha
1,6 mm OTHOCHTENLHO CIHMMETDHYHO BLICTABACHHON IOPH3OHTANbBHOI
JIHIH DIRAJE 10 CPHIBa CHHXPOHH3ALLH.

Ecin cpble CHHXPOHM3ALMU HACTYMAeT paHblie, BpaialTe Pyuky
nepeMeHHoro pesrcropa R16 ua naare Y4 Tak, 4TOObl BEIDABHATH MO-
TeHnuansl 6a3 Tpansuctopos T1 n T2 na nnate V4.

IMonafite Ha Bxon Y curuan ot remeparopa [4-119A uacroroft
50 MHz, ycranoBuTe pasmep no BepTeKafan 16 mm (nBa SoabMIHX Ze-
JeHns WKaapl), nepewitouateas BPEMS/IEJ. ycranosuTe B mMoJO-
xenne 0,1 ps. Bpamag pyuku YPOBEHD u BY, no6efitech ycrofiuuso-
10 H306paKeHus Ha 3KpaHe.

10.4.11. KanuGpoBka pasBeprkH

YcTaHOBHTE MepeK/IoYaTeNH Ha nepefHefi MaHeJaH ocuuanorpada:
BPEMS/IE/I. B nonoxenne 1 ws;

BHYTP.; CETb; BHEIIIH. | : 1, 1 : 10 B nonoxxenne BHYTP.;
V/OEJI. B noaoxenne 10;

Z.Z. Yy B momoxenue Z.;
MHOXHTENb PA3BEPTKHA B MosoxKeHue x1.

\ TMona#iTe HA BXOA ycHmuTenAs Y OT rescparopa I'3-47 curHan wacro-
" ot 1 kHz. Bpamas pyuky R107 na nare V4, noGeiiTech MOMHOTO COB-
najfelus UMIYJbCOB TeHePaTopa C BePTHKAMBHBIMH AKHHAMH LWIKAILL.

[MocraBbTe mepekaoyaTenb MHOXKHTENS Pa3sBCPTKH B MOMOKEHUC
x0,1, a nepexaIYaTesIb BPEMS/IEJL. B nonoxenne 10 ps. Bpauan
pyuky R112 Ha niare V4, moGeiitech NOJHOTO COBIALEHAS HMIYIbLCOB
renepaTopa C BePTHKAMbHBIMH JHHHAM IKAJBL.

Ins kamiGpOBKH PasBEPTKH 0:5:0828 ol p.S/;’.lCJI..l'lpH pacTsKKe
(x0,1) ucmonp3yiite reHepaTop ['4-119A. IomcTpofiky BEAHTe € TO-
MO0 MOLCTPOCYHBIX KOHAGHCATOPOB C23, C25, C27 (xopnyc).

10.4.19. BasnaHCHPOBKA YCHIHTENA FOPH3OHTANBHOTO ~OTKJOHEHHA

TMonafite or reneparopa 1'3-47 Ha BXOZL yCHJHTC.IS Y curnan ua-
crotoit 200 Hz. IlepekmnioyaTenb V/IEJ]. ycTaHOBHTE B IOI0KEHHE 10,
nepeRTIouaTeNb MHOKHTENA PasBepTkH B noJoXeHne X1, meperToya-
ren» BPEMSI/IEJL. B nonoxenue 1 ps.

C moMOILLbI0 NePEMEeNHOro pesucTopa R112 (V4) BAJ'If\HC coMe-
cruTe TpH W30GpaMKeHHs HMIY/IbCOB reneparopa ¢ nepeo#, IecTod U
OUHHALUATON BEPTHKAJIbHBIMH JIMHASMH IIKAIH.

YeraHoBHTC Nepekaioyarenb MHOXKHTeAS passepTki B noJoXKeHHe
x0,1, Ecax mpu 5TOM CPEeRHHil HMIYJIBC 1306pazKels He COBNanaeT ¢
ILeHTD anbHOIl BOPTHKAJBHOI JIKIKell KA, TO A4 COBMELICHHSA BOC-
noab3yiiTeCh PYuKOH +— . 3aTeM BHOBb MHOKHTENb Pa3BepTKi Bep-
wuTe B moJoxeHue X1 noAperyaupyiite COBMEIIEHHE nepeMelHBM
pesnctopoM R115 (Y4). DTu omepaluu NnPOBOAMTE IO TEX nop, INoKa
npy TEPeKJIoYeHHH MHOXKHTeS PasBEPTKH H3 nonoxeHus xI B §oao-
scemie x0,1 n 0Gpatiio CPeRHH UMIYAbC HE GymeT cMellaThCs OTHO-
CHTEJIBHO CPEIHEil BCPTHKAMBHON JHHHH LIKAJDL.

10.4.13. KanuBpoBka JHHEAHOCTH Da3BEPTKH

JInHGIHOCTL N0AKHA OBITh ONHHAKOBOH MO BCCil MPOTAKCHHOCTH
n3o6pamenns. s npoBepKH YCTAHOBUTE nepekyoyaTeds BPEMS/
JIEJT. & noaoxenue 0,1 ps. Ha pxon yCHIHTEIS Y nonanTe curHal oT
reneparopa ['4.102 yacroroil 50 MHz.

CyecTuTe u306paxeHHe Tak, aroGbl pa3BepTka HayHHAa1aCh ?T
mepBoft BepTHKANBHON JMHUH CETKH. Pyuxy numommenﬂ pasBeme
yeranogute B nonoxedne 0,1. TIposepbTe JIHEAHOCTb 0O IBYM nepng:
Jam BJEBO M BIPABO OT LEHTPATbHOH JIHHRH. Bpawasi pyukH KOHI®

catopos C44 u C45, OTperysHpyiTe AJIHTEILHOCTH nepuonos. PaseH-

CTBO MEpHONOB BJAEBO H BIPaBO OT UEHTPA onpezeser o:mz;;&:ligplg
CKOPOCTb JTy4a MeX[Iy MepBoif, nAToif 1 AeBATOH BepPTHKAJBH

HUAMH CETKH.




11. TEXHUYECKOE OBCJY)XUBAHUE

11.1. TIpodunaxtuyeckne paboTsl

[Mpoguaakrygeckiie padoTsl, TPeHYIOWIIC BCKPLITAS NPHOOpA, 1pO-
BOJISATCS MO HCTEUEHMK TapAHTIIHOTO CPOKa C Ledbio ofecHnedeHns Hop-
ManabHOiI paGoTs ocumriaorpada B npolecce ero KCHAyaTalui.

Okpyxatouiaa cpefa, B KOTOPOR HaXOAWTCH Ocumamorpad, onpe-
[edsieT KOMHYECTBO OCMOTPOB B TCYEHHE rofa. PexomeHayeMble CPOKH
1 BEAL TPOBELEHHS NPOHHAAKTIYECKIX PABOT:

— BH3YalbHBIl OCMOTP — KaxAble 3 Mecsla;

— BHYTPEHHAS H BHEUIHAS YHCTKH — KaXkIbie 6 Mecaulcs;

— cMaska — kaxkuasle 12 mecsies.

[Tpu BekpbiTii ocuuiaorpada ¥ DPOBEACHHN NPOPHNAKTHUECKHX
paBoT CAeLYeT HMETh B BHLY Mepbl 6e30macHOCTH, YKa3aHHbE B pasie-
Je 7 HaCTOILETO TeXHHYECKOI'O ONHCAHHS M HHCTPYKUMH N0 3KCIaya-
TalWH.

11.1.1. BuayaneHeii 0cMOTp

[Tps Bu3yaabHOM OCMOTpe ocumjsnorpada pekoMelayeTcs npose-
pPATh KPEenacli¥e OPraHOB YOPAaBJICHIS, [1ABNOCTb HX MCHCTBHA K YeT-
KoCTh (hHKCALIH, COCTOANHE JAKOKPACOUHDLLX 1f TaidbBaHHYECKHX OKPH-
THi, KpenaeHne netancil H (PYHKILAOHANBHLIX Y3J0B Ha IHACCIH OCHHIIO-
rpacda, cOCTOfHKE raeKk, HAAEKHOCTb MaeK ii KONTAKTHBIX COCIMHEIH,
OTCYTCTBHE CKOJIOB H TPELlHH Ha AeTasaX K3 KEPaMHKI W I1acTMacChl.

11.1.2. BHyTpeHH:AS H BHEIUHAS HHCTKH

CxonaenHe NBIH B OCHKI1I0rpade MOMKET BLI3BATL lICPerpeB H Mo-
BPEXTeHNe SAEMCHTOB, TaK KAK [LIMbL CIYKHT H30AHpYOWEH npo-
KJIAZKOH 11 yMenbinaeT 3 dekTuBloCTh paccensaiina Tenaa. Ibuab cHa-
Py ociprTorpada yerpaisiite MArkoft TPAKOH ¥ ICTKOH.

Buytpn ocuuanorpada nuiIb ayHlle VLAnATh DPOLYBKOH CYXHM
BO3LYXOM. YhensiiTe oco6oe BIHMallie BLICOKOBOAbTHBIM 6J10KaM H Jie-
TansgM, T. K. Ype3MepHOe CKOTIEHIe MBI HAM TPA3H B 3THX MecTax Mo-
JKeT BHI3BaTh NPOGOH.

11.1.3. Cmaska ocuuanorpaca

Hanexunoctb nepekmTovaTe o, NepesMerHpX PeancTopos I Jpyrix
BPALLAIOMIAXCH 3ICMEHTOB MOMKHO YBETHUYHTb 3a CYeT COOTBETCTBYIO-
wel cMasku. Jlas CMasKe OCeBHIX BTYJOK, lepekalyarteneli MOAKHO
KCIOJIb30BATh BA3GNHH.

12, MOBEPKA M3JENUA

Hacrosuufi pasmen cocTaB/leH B COOTBETCTBHH € TPeGOBauuaMu
TOCT 8.311-78, TOCT 8.042-72 u ycTanaBiuBaeT METOIHL 1 CpencTRa
epBHUHON W NMepHOAMYECKOR MOBEPOK OCUHIJIOTPada yHHBEpCAmbIO-
ro C1-65A,

12.1. Onepausuu noBepKkH

Ilpn npoBeAeHHH NOBEPKH LOJKHB BBINOMHATBCSA ONEPALHH, yKa-
ganHbie B Ta6a. 6.

TaGauua 6

k Hoxmepa
Hanmenoranue onepatruit
NYHKTOB

Buewnui 0CMOTp 12.4.1
OnpoGopanue 1242
Onpezcienne MeTPOJOTHYECKHX MapaMeTpoB 12.4.3
Oupeacenie OCHOBION NMOTPEMINOCTH KannbpaTopa aMJIHTYAL
1 AMITENbHOCTH 12.4.3a
Onpenenerie OCHOBHON MOTPEUIMOCTH H3MEPEHIs MATPSKEHNs 12.4.36
Onpenenense ocHOBIOI HOrPCUTHOCTH H3MEPEHUA BPEMEHHBIX HH-
TEPBAJIOB 12.4.38
Onpesecnenye WHPHIE AHHEI Jyya 12.4.3r
Oupescnenne BpeMetN HapacTafAls iepexoinofl xapakTeplcTiky
1PAKTA BEPTIKANBHOTO OTKJAOHEHHKA 12.4.30
Onpenenennte BHO6pOcAa Ha Nepexoainil XapakrephcThie 12.4.3e
Onpenenene HepaBHOMEPIOCTH aMUJAKTYIO-YACTOTHOR Xapax-
TCPHCTHKE TPAKTd BEPTHKAJBHOrO OTKAOHEHHS B HODPMAlLHOM
AHANA30HC HaCTOT 12.4.3%
Oitpeacaeune uepasnosepsocty [IX 12.4.33

12.2. Cpenctea nosepku
[Tpu npoBenenyi NOBEPKH MOIKHBL NPHMEHATbCA CPEACTBA MOBEP-
KH, yKa3auHble B TabJ. 7.
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12.3. ¥YcnoBust MOBEPKI 11 MOATOTOBKA K Heit
12.3.1. Tlpn mpoBenennn nosepkn HEOGXOAHMO COBIIOIATH clIcAy-
01Ie  YCIA0BHS:

— TeMNepartypa OKpyxXKalouero Bo3ayxa, °C 20+5;

— OTHOCHTeJbHAA BJAAXKHOCTb BO3AYXa, % 65+ 15;

— armoctepHoe aassenne, kPa 100+4;

— HanpscHie naraomel cetd, V 220+4,4; yactora Hz 500,5;

— BOJK3II MecTa TOBEPKH Ite LOJIKHO GbiTh HCTOHIHNKOB MAarHHT-
HBLIX # 3JIEKTPHYCCKIIX MOJeH,

12.3.2. Tlepen npoBejentcM NOBCPKI AOMMKIIBL GBITH BLITOMANCHL]
TOATOTOBUTENbEbE PAaGOTh, OTOBOpeHHLE B 11, 8.1 TO.

JononHnTenbHO HEOGXOMHMO BLITOJHUTD ClIeAYIOILHe TOLIOTOBH-
TEJbHEIE PabOThI:

— TOLrOTOBUTH BCTIOMOTATeNbHbE YCTPOACTBA (KaGes, HArpys-
Kil, aTTEHI0ATOPHl, PA3BETBUTENN H T. M.) H3 KOMIJEKTOB MOBEPAEMOTO
npuGopa H CPENCTB NOBEPKH;

— YAAnaTb CMAa3Ky ¢ HapyXHbIX uacteff nmpuGopa (mpH packoir-
CePBALHH) U NMPOMBITH CIHPTOM PA3BEMH;

— 3a3eMJIHTDb NIOBEPsIeMbil NPHEOD it CPeACTBA NOBEPKIL.

12.4. Tlposenenie nosepxu

12.4.1. Buewmuii ocmorp

IIpu BHeWHeM OCMOTPe AOAKIO GHTb YCTAHOBAEHO COOTBETCTRIE
NOBEPSAEMOro NPHBOPA CIeAYIOILUM TPEGOBAHHSIM:

— nosepseMbll 0pHGOP KOMKEH GbiTh YKOMIJIGKTOBAH B COOTBET-
craui ¢ pasaenom 4 TO, upn atom samnu nakanusaig CMH-10-55-2
MOTYT OTCYTCTBOBATD!

— TOBEPSIEMbIH NPUGOP lie LOJKCH HMCTh MEXaHHYECKUX MOBPCIK-
ACHUH KOXyXa, KpHIUIeK, JILCBON Mare/H, PeryJTHpPOBOYHEIX U COeMdH-
HUTEJbHLIX SJICMEHTOB, OTCYETHBIX WIKAA M YCTPOLCTB, HAPYIAIOWIX
paGoTy nprGOpa 11K 3aTPYNHSAIOMWHX OBEPKY:

—— BOiXKHa GLITb Obecnedena Hetkas (HKCALHS BCEX MepeKIioya-
Telell BO BCEX TIO3HUMSIX TIPH COBMAJCHHII YKA34TeNS MO3HIMH C COOT-
BETCTBYIOIUMY HAANUCIMH Ha maiean npuéopa.

12.4.2. OnpoGosaune

OnpoGosanne npubopa mpomssofuTes no nm. 8.3, 9.1.1.—9.1.4,
9.1.14 TO.

Honyckaercst mpoBoAHTh ONpoGOBaHHE cpa3y mocae BRIOUEHHS
npubopa.

12.4.3. OnpenencHue MeTPOOTHYECKIX 1APAMETPOB

a) OnpenefeHne OCHOBHOH MOrPeLIHOCTH KanuGpaTopa aMmmauTy-
AbL H LAWTCIBUOCTH MDOUSBOAUTCA METOIOM NpPSIMOTO N3MEDEHHS ya-

CTOTH CJIEIOBAHHS BHIXOIIIbLIX HMTYJIbCOB It 3HAYCHHSA OCTOAHHOIO Ha-
NPAXKEHII Ha BLIXOAE 1<am16pa'topa.
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Onpenesetile OCHOBHOH NOTPEIMHOCTI KannGpatopa aMmanTysm
[IPON3BOAUTCS B CASAYIOUIEM NOPSIAKE:

— mepeKmoyaTeTb PeXiMa KanubpaTopa YCTAHOBHTE B [HOIOKe-
Lne —;

‘ — coemnunre riesgo G kaauGparopa ¢ Bxogow BOJAbLTMCTPA
B7-34;
~— 3MepbTe 3nageins BEIXOXHOIO HANPAKCHNS Kaandpatopa o

BCEX NOJOXKEHHAX NMEePeKJIIouaTelis Kamu’)pa'ropa.

Pe3yabTar npOBEPKH CUNTACTCA  YAOBJETBOPUTENBHEIM, CCAll BO
BCCX HOJIOMKEHHAX NMEPeKJAIouatTessl 3HAUCHIS BLIXOAHOMO HALPSXKEIs
e OyAyT OTaIMATBCSA OT yKa3aHUbLIX Ha nepejiieil nanesu nputopa Go-
Jee yem Ha 19%.
i Onpeneneine 4acToThl CACLOBaHIS HMIYIbCOB Kanubparopa npo-
H3BOZHTCH B CAEAYIOLIEM MOPALKE: "
— YCTAHOBHTE MepeKaiouaTesb peXkfMa KaiuGpaTopa B moso-

xenne f] 1 kHz;
— ycTaHOBHTE NepekJioyatens KanuGpaTopa B noaoxelte 1 V;
— ruesfgo G kaauGpatopa coemnnnte xaGeaem Ne 3 ¢ BxofoM

yacroromepa H3-54,

— H3MEpbTE YacToTy.

PesyabTaT cyHTacTcs YJLOBJACTBOPHTEILILIM, CCAIl HACIoTa pasha
(1000=10) Hz;

6) OnpefeseHne OCHOBHOR MOTPELIHOCTH H3MEpEllnsl HanpsXKeHus
[POM3BOLHTCH METOAOM TPAMOTO [3MEDEHHS HAampszKCHIIA, BHLABAC-
MOro YCTaHOBKO#H A4 TOBEPKH BO.ILTMETPOB B1-8.

WaMepeHust DPOBOAATCH B CISAYIOUIEM NOPALKE:

— coeannnte Boixod B1-8 ¢ Bxomom yemanreas Y. Cunxpounsa-
una passeprin Buyrpennag. Ilepexsouateas V/IEJI. yerauosite B
nojoxenne 0,005; .

— ycrauosute Ha Buixofe Bl-8 curHan uacroroit ! kHz raxoii
aAMIJANTYLB, UTOGH pasMep usoBpamelns wa srpase DJIT cocrasasan
oT 3 f0 8 ZeneHul, IpHYCM KOJNHYECTBO TOYEK H3MEPEHHS B YKA3AHHBIX
nperneaax LOJXKHO OBITH e Melee TATIH,

— cOoBMelUeHHe u300pakeHus ¢ oTMeTKamu wmxaant DJIT nmpOBO-
AnTe MO OLHNAKOBLIM TPAHULAM JIIHILI AyHa (BepXuell HaH HIKHCH);

— no wkane B1-8 nponssennte oTCYET OCHOBHOM MOrPRIIHOCTH M3~
Mepelus HanpaXKeHUs HemoCPEACTBEHHO B NMpPOUEHTAX;

— NOBTODPHMTE BHILIEYKA3aHHLIE OMEPalLliH BO BCeX MOJOMEHHIX
nepexiovarteas V/IEJL.

i moTpelrHOCTH H3Mepelf HanpAKenus
Kosrbl'(;’;:‘pxxln;:llﬁﬂg:;\.!}:l)ggﬁﬂn}g&ﬁgfg& O;;Hgougﬁj(eu 6151‘1: 01'|<a.‘1x16p032u B COOTBETCTRHH
e n 914 TO.
Pesyﬂb'raT CUHTAETCs YAOBICTBODHTCJLIIBIM, CCJH OCHOBé(I)aS{/ I'Il(l)(;
TPCLINOCTh H3MEPCHHs NanpsKens curuaios of 16 mV 1o
npesuimiaet 5%.
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B) OnpegeneHne OCHOBHOH MOrpeIIHOCTH H3MEPEHHS BPEMEHHEIX
IIHTEPBAJIOB MPOH3BOAUTCA METOAOM NPSIMOTO H3MEPEHHS BPEMElHBIX
HHTEPBAJIOB, 3alaBaeMblx reiepatopamu I'3-110 (T'3-47), I'4-102. Ya-
CTOTa TelepaTopoB KOHTPONHPYETCS ¢ MOMOLIb0 uacToToMepa U3-54,

MamepeHns IPOMSBOIASTCS B CAGLYIOLIEM MOPAAKE:

— C noMowWbIo TPOHHHKA 1 Kabemell Ne 3 u Ne 4 mojafiTe curuad
¢ Buixona renepatopa i'3-110 (T'3-47) uan T'4-102 Ha pxom yeuautess
Y npuGopa ¥ Ha BXOf 9aCTOTOMEpa;

— ycraHoBuTe mepekntoyareds V/IEJL. B nomoxenne 0,5. Pas-
Mep u300pakeHHs yCTAalOBHTe PaBULIM 1IPHMEPHO 4 JeneHNaM 1 pac-
TIOJIOKHTE CHMMETDHHHO OTHOCHTEILHO LENTPAALHON TOPH3OHTAMNBIION
anHAA WKaner DJIT. SackHXPOUNsHpPYiiTe n300pasKeHne CHrHaAa;

— no macwTabuol wxaxe skpaHa 3JIT uaMepbTe BpeMeHHDIE I(H-
TEepBAJIbl, 3aHHMAOLe YYacTKy pasmepoM oT 3,5 mo 10 nenennmst, npu-
yeM KONHYECTBO TOUEK H3MEpelns B yKa3aHHHX Npefeaax NoMKHO
GBITb He MeHee MATH;

— COBMeIlleHHe H306paXenus ¢ oTMeTkaMu wWwkanm 3JIT nmposo-
AHTE B TOUKAX, UMEIOIUHX MAKCHMAJbHYIO KDYTHSHY M 108 OAHHAKO-
BbiX TPaHHL, JHIHY Ayya;

~— TPOBe/HTE BHIUEYKA3AHILIE OMEpallilk IS BCEX NOJOXKEHHI
nepexaoyarenss BPEMS/IEJL. n moaoxkenuit x1, x0,1, nepexJaIouaTe I
xl; x0,1; & X.

Npumesanus: 1. TMepen nposepxoll paseepria OAXHA GWTh OTKANKHGPORAHA B
COOTBETCTBHE ¢ 1. 9.1.14 T(g.

2. PaGouM y4acTKOM Da3BEPTKH SBAACTCH YHACTOK AaHmofl 80 mm (10 gen).

B paGouyio 9acts pactsiHyToli Pa3BCPTKH fle BKJIGHAETCH HAYAMBHBIN H KOHEMHHIT yua-
CTKH Pa3BePTKH, cocTaBasllLie no 10Y% ee qanrentuoctH.

OcHoOBHAS TOTPEIUHOCT! H3IMEDeHIIS BPCMEHIILIX HHTEpBaNoB (St )
B MPOUEHTAX MOACUHTEIBaeTCA o dopmyne (1)

To—T,
T,
rie Ty — peficTBHTeNbHOE HAYEHHE HHTEPBANA BPEMEHH;

Tz — BpeMeHHON HHTeDBaJ, H3MEPEHHHI N0 LIKAJC skpana IJIT.

PeaynbtaT npoBepKH CuHTaeTCa YAOBJETBOPHTENBHLIM, €CAH OC-
HOBHasl NOTPEIHOCTD H3MEPEHHS BPEMEHHBIX HHTEDBANOB He mpeBhl-
mwaetr *+5%.

r) Inpuua JuHEK AyYa B BEPTUKAJBHOM H TOPHSOHTANBHOM Ha-
NPABACHHSX  ONPENeNseTCs METOLOM KOCBENHOTO M3Mepels mpi mo-
MOLUK KaJInOpaTopa aMOJHTYABL H AJAHTEABHOCTH.,

ViaMepenne LWHPHHBL JIHHHE JYYa B BEPTHKANLHOM HAmpABASHHH
NPOH3BOAHTCS B CAEAYIOLIEM NOPSAKE:

— nepekmouateas V/IEJL. ycraHoBhTe B nosoxeHie 0,2:

— nepekmovatenbAy; L; ~ B mONOXeHHE RS ;

— nepekaioyatear BPEMSI/OEJL. & nonoxkeHse 5 US;

o
O =

« 100, (1

— nepekaoyareas x1; x0,1; %) X B nonomeHne x1;
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— pyuxy YPOBEHD B m060¢ KpaiHee Noa0KeHlie;

",

] — nepekmouarens Z.; Z.; ‘4 B [ONOKEHHE %3

— mepekaioyaresb KanaunGpatopa B MOMOKEMIA 1Vu 1 1kHz.

ua Bxon vemanteas Y CHTHAA KanuGpaTopa C MOMOIUIBIO
Kaﬁe?:nl\zggeu nemx'r%.n};x 9.797.060. Ha skpaHne )lg.f[)KHbl Haﬁmona'rbcg
fiBe TOPHBOHTANbHbIE JHHHH. Ycranosure YROOHyIO A/ mhwpe"gﬂ
‘APKOCTb H choxycupyiiTe H300paKeHUe. Bpamasa pyury ﬁﬁgmeﬁc
~ 9,727.060, cBeAnTe JBE CBETAIHECA JHHHH 1O congnxocuoii V/ﬂEﬂ
- Bpamas Gosee DyuKy HeJuTe]ad 2.727.060, nepekmo‘ﬁnec. ol ]
nocraBbTe B nostoxkenue 0,005 1 usmepbTe amn¥g‘ryny 1 CHTHA!
~ 1uGpatopa Ha BXOLE yCHIHTE1A Y (em. m 9.2.1 TO). e NS
[IlupuHy JWHHH Jydya DO BEPTHKRAMH ds B MHAIHMETPAX BHUH
I‘ astor no dopmyae (2) e
o= —5— @)

e
y ; aropa, V;
rne U, — aMnauTyna cursana Kaaubp ‘
" a,,1 =0,2 — K03} HUKEHT OTKJIOHCIHHA N0 BEPTHKAJIL, V/nezgmmm
)
y VlaMepenne MHpPHHb JHKHHH Jy4a B TOPH3OHTAILHOM HANPaB! I

S Ke:
[IPOlI3BOLHTCS B CJELYIOUIEM TODPS 5
4 nepekaiodareas V/IEJ]L. nocTasbTe B NOA0KEHIC 0,5;

Lawie . T
\ — mepekJaouaTenb A~ ; L ~ BIOJOKCH .
. — negexmouarenb BPEMSI/IEJI. B moM0MKeHHE O US]
— nepekniouyarens x1; x0,1; %) X B nonokeHne &) X;
— nepekawuatens BHYTP; CETb; 1:1; 1:10 BHEILL B nono-
wenne 1:1 BHELL;
— QeperaiouaTe]b & ; ~ B HOJ0MKEHIe ~;
— nepexmioatean kaanGparopa B nosowkerus 500 mV, fi 1 klz.
[MoaafiTe curiian Kaaudparopa ¢ HOMOILBIO kabeaa Ne 3 Ha pas::;
em X n oupenesute KOI(D(MHUEEHT OTKIOHENMA [O T[OPHIOITA:
ar (B/men.) no dopmyse (3)
U, 3)

ar = T
tie U,=0,5 V — aMuauTyla HMIYIbCOB Ha BBIXOXE KalIudparopa, \Y8
{ — AquHa H306paXKEeHH MO TOPU3OHTAH, JeTeHHL. X
Tlonafite curHan Kain6paTopa ¢ NOMOULbI0 Kabeas Ne 3 u aen

7 v bIO
A 2.727.060 Ha paspem-5) X, a HAa BXOA YCHAHTEId Y ¢ nomMou

kadean Ne 8 muaooGpasHoe HanpszeHie ¢ rHesaa GV,

1 i aa

Ha skpawe DJIT nabalonaiite 1Be BePTHKAIbHEIE AHHIIL Bgsrﬁ%w

pyury zemutens 2.727.060, ceequte nse CBETﬂU.lHeCH’mHIH;; qnﬂoY o
KocHoBenns. OtcoelnHHTe KaGeab Ne 3 OT BXoAa YCH:HTE/ .

75




Bpamias pyuyxy feanteas 2.727.060, orcoenuunTe nenuteds oT pasbema

¥ X 1 noikmounte ero ua Bxox yewmirens Y. [Ilocrasbre mepe-
xmouarens V/IEJL B nonoxenne 0,005 n uamepsre aMITHTYLY CHI-
Hana kaambparopa Us.

Iupuny JHHAR Ay4a B OPH3OHTAABHOM HanpasieHuy d. B Mua-
JIAMETDAX BBIYHCASIOT N0 opmysie (4).

g =<2 (4)
r

Wnpuuy nuHEN Y92 B BCPTHRAABHOM 1 rOPH30HTAABHOM Halpap-
JICHHH ONDENEsIOT B CepeflHHe U Ha IPAaHuMnax paGoueil uacry 3KpaHa
OJIT. 3a wHpHHy aumAH Jyya TMpHHHMAaeTcs HauGoMblliee 3HAYeHHe
Pe3yJbTATOB H3MEPEHHS B OPH3OHTANBLHOM H BEDPTHKAIBHOM Hanpas-
JEHH,

PesynbraT npoBepkn cumraetcs YIOBJIETBOPHTEbHBIM, CCAH Ll-
puha THHEY Ayya He npesbuuaet 0,6 mm;

n) OnpeneneHne BpeMeun HApacTaHus NEepeXofHOf xapakiepruc-
THKHA TDONSBOAMTCS [IPH KPaiHEM NPaBOM MOSOXKEHHHU pyukn [TJIAB-
HO V/OEJ.

Cxema coennHeHns npn6opos npuBeiena Ha puc. 7.

| e e e e — My K el —i
| KABERS N { NEPEXOS, ATTEHOATOP |

| 58— essomm [ st [ ga-nq
R |
- CNESUIRS, T 9 l l|
S« neeon | | ERsKe KAgEmb W2 | |

| e » MEPEXDAHAZ

C1-65A 32-28 ; Ru-%% . (e=1500mm) |
IS =

Pic. 7. Cxema coeanneints npi6opon npi ofipencaeliy
BPCMEHH lapacTauNsi NCPeXOLNOH xapaKTePHCTIKI

HManepenns npot3sonatca B CHAENYIOILCM MOpSIKe:
— mepexaioyateas BPEMSI/IOEJI. yerawosute B modaoxkeHue
0,1 ps;

— Tnepekawuareas x1; x0,1; -@ X B nomozxenne x0,1;
4

— nepekmowatear BHYTP.; CETb; 1:1; 1: 10 BHELU, yerano-
BliTe B nodoskenne 1: 1 BHELI.:

— nepekaiouateds V/IAEJL. ycranasausaiite noouepeiso B moso-
xennus 0,005; 0,01; 0,02; 0,05; 0,1;°0,2; (0% 118 25

— Ha BXOX ycuaurean Y nozafite ncublTarebHbie HMMyJIbCBl TO-
AOHUTETLHOR ¥ OTPHUATEABHOH MOMSPHOCTH OT redeparopa ['5-39, a

na pasvem @ X cumxponH3N IOLHE HMITYIbCH;
P
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— aiTeHoatopoM [12-24 ycranosute pasmep u3o6paxcHus 8 ge-
AeHu;

— C NOMOIWILIO WKATH 3xpana IJIT usMepbTe Bpema napacratis
1300paxenns nMnyabca Ha yposHe 0,1—0,9 An (puc. 8).

G,iAn

<
=

An

P

L) —M s

Puc. 8. Mso6paxeniie nMnynnca Ha sxpane SJIT npn usmepeunn
BPCMEHH HAPACTAHIHS NMEPeXOAHOM XapaKTepHCTHKI

Tq,m — Bpem4a napacratug nepexoaﬂoﬁ XdPAKTEPHCTHKH,
An — AMNJAHTYAA HSOGPE])KEHHE HCNBITATENBHOTO HMIYJAbCA.

Mpumeyanue. Jlonyckaercs yMeHblaTh pa3Mep u306paeHHs ¢ MOMOWLBIO PYHKi
TJIABHO V/HEJI. B npesenax | fedenus JA% NOAYYeHHA H3006PaKCHHSA, PaBHOro
8 sea. u B npeseaax 2—3 mescni B nomoxcnun 0,005 nepekmoyarens V/IEJ.

Peayabrar nenmiTaunit cuntaeres yAOBJCTBOPHTEJNbHBIM, €CH Bpe-
Ms tlapacraniis He npessiact 10 ns B nonoxenus 0,005; 7 ns — 1 no-
soxeunax 0,01: 0,02; 0,05; 8 ns — B OCTAJIbHEX MOAOKEHHAX HCPC-
watouateas V/OEJL.;

e) OnpeneneHue BhGpoOca 112 NEPEXOLHOH XaPaKTEPHCTHKE NPON3-
BOLLHTCA NMpH KpafiieM npaBoM mnoacxueHun pyuxu ITJIABHO V/IEJIL.

CxeMa cociuieHus npuGOpOB npuBeieHa Ha pHc. 7,

Hamepenns Npou3BOASTCS B CIEYIOUEM TOPALKC:

— nepekmiouatens BPEMS/IEJL.  yctanopuTe B NOJOMKKCHIE
0,1 us;

— nepeknoyateas xl; 0,1; ) X ycranosute B noaoxcane x0,1;

— nepéxouarens V/IEJ]. yeranapingafite moouepeiHo B IOMO-
xkenus 0,005; 0,01; 0,02; 0,05; 0,1; 0,2; 0,5; 1; 2;

— nepexatouatens BHYTP.; CETb; 1:1; 1:10 BHEUIL ycrauo-
BHTe B nosoxeHnue | :1 BHEIL.;

— Ha BXOA yCuanTeas Y NOfaiiTe HCHBITATEAbHHE HMﬂyJIb’Ebégl'lOz;
JOKHTEIBION U OTPHUATENBHON NOaspHOCTH OT reHeparopa I5-39,
Ha pasbeM 4) X — CHIXDOHHSIPYIOLAC HMIYJIbCH

— pasmep H306paXKeH!ls YCTAHOBHTE PAaBHBLIM 6 [eieHUAM;

— no wka.e akpana DJIT namepbTe aMIIHTYLY }1306pa)Kexm: ngzv;
mynbca ¥ aMIUIATYAY BHIGPOCA Ha H3oGpaikeHuy mmmyabca (puc. 9).
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BriGpoc (8n ) B npOUEHTAX MOCYNTHIBAGTCS [0 bopmyne (5)

- 100, (5)

3 LB

An
rae By — amniiTyna sm6poca;
Al — aMnuInTYNa H306paKenns HMAYIbCA.

Puc. 9. Msofpakeune na skpave 3JIT npu H3MepeHHE BHGpoca
Ha TIepexoAuolt XapaKkTepHeTHKe,

Mpumeuanua: 1. Honyckaeres YMEHbIIATL pasMep H30GDaKeHHS ¢ NOMOLLbIO
pyuxn IIVIABHO V/IEJI. B npegefax | menewus zas NOJIyYeHHs paamepa uzobpa-
KEHNIS, PABHOTO 6 Aen. u B npejenax 3 Jeaenuii B MOMOMKEHUH 0,005 mepexmioyare-
as VIIREJ.

2. Tlponagaimue 1306parxcuus curiana sa paboucli yacThlo 3kpasa He seJAgercs
Leexrtom,

Peayabrat nposepku cuntaercs YAOBJCTBOPHTENLHEIM, €CIH Bhi-
Gpoc Ha mepexonHOIl XapaKTepHCTHKe He npessrmaer 5%,

#) OnpenelneHne 11epaBHOMEPHOCTH aMIIHTYHO-4aCTOTHOH -
PaKTEpUCTHIH B HOpMaabHOM muanasoHe AUX npouzsonntes nyTeM
CHATHS 9ACTOTHOR XapakTtepcTukd YBO npu xpafinem NPaBOM [OJO-
#eHnn pyukn TITTABHO V/IOEJL. u Bo Bcex MOMOMKeNax nepexaya-
reas V/IEJ,

HManepenns nponssonstes s cacayomem nopsiaKe:

— nepexaiouarens V/AEJL ycranosute B nomoxenie 0,005;

— TepekaouaTesb & ; L; ~ yeranoBHTe B NOMOKeHHE RS ;

— OT renepatopos '3-56/1, T'4-118 na Bxoa ycaauteas Y nozaii-
T€ CHPHAT, aMILIITYLY KOTOPOrO KOHTPO.UDPYIITC C MOMOILBIO BOMAbI-
MeTpa B3-49 (B3-48);

— Ha onopHoi yactore 100 kHz ycranosute TaKYI0O aMIBIHTYLY
cirHana, yTobel pasMep nH3obpamenus Ha 3kpane IJIT cocrarasa 6
JeNeHuni;

— TONJEPIKNBAS AMIKHTYAY BXOIHOTO CHTHAJ1a TNOCTOSHHON U
PABHOM aMTINTYAE cHrHana Ha uactote 100 kHz, TIPOH3BEAUTE H3Me-
penne pasmepa nsofpaxenns Ha wactorax 50, 200 Hz, 1, 10, 100,
500 kHz, 1, 2, 3, 4, 5, 7, 10 MHz. Tlpu KO3 hHIHEHTe OTKIOHEHHA
0,005 V/zex. touxa 10 MHz me nposepsiercs. Ipi nepexone ot onHol
YacToThl K APYroil KOHTPOAHPYHTE pasmep H30GpameHHs W B cayyae
MOABJEHNS TMOABEMA HJIH ChNafa MEeXLY YKA3AHHLIMM TOUKAMH OTMe-
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aiiTe ero Il yuuTbLIBafiTe Mpi ONMpEAENCHIN UePaBIOMePNOCTy aypJll-
;.lHO-llaCTOTHOI?[ XapaKTEPHCTUKH,

— NpojenaKTe BHINEYKA3aiible ONCPAUMI BO BCCX NOI0KeHpsX
eperouarenss V/IEJL )
~ HepaBHOMEpPHOCTb aMOMINTYAHO-4ACTOTHOMN XapaKTePUCTHKy p yoy-
ax 50 Iz, mocTosHbIl TOK MPOBEPSAETCA CACTYIOWIHM 00pa3z0yf:
— npoBepbTe GaNaHCHPOBKY yCILHTENS Y; ¥
— COBMECTHTC JITHINO PAa3BEPTKU € LCHTPANbHOIM
SHIE
— nopaiite or ycranoBku Bl-8 na sxoa &)Y enrnan wacrorop

kHz;

}-—' YCTaHOBHTe Ha BuiXoAe B1-8 taxo# curnas, utoOs pasmep yap-

Jpakenna Ha skpaHe DJIT Gbim paBeH H30GDANKEHHIO CUTHANA OT re-

epatopa I'3-56/1 Ha TOfi ke uacToTe;

— He Tporas pyd4eK DeryaHpoBKH BBHIXOLHOLO HATpPsKeHHs B1.§,

[EPEKIIOUHTE Bl NONLABAEMOro HanpsaXKelns Ha MOCTOSHHOE, '

— U3Melisls NOJSAPHOCTb [OLABAaeMOr0 HAmpPSAXKEHHS, OTCulTaiiTe
MMapHOE OTKJIOHCHHE JIHHHH DA3BEPTKH 110 BEDPTHKAIH.

~ HepapnomeplocTs aMIINTYAHO-YACTOTHON XaPAKTCPUCTHKII B [1)0-
HTAX HONCYHTBIBaeTCs no popmyae (6).

N Ho—H,
S, YR

Ac H; — pasmep nsoOpakeHus B feneHHax na yacrore 100 kIlz;

Hy — pasmep n3obpaskenns B LeJeHHAX, MAKCHMAJbHO OTJIHYAIO-

mufics oT pa3Mepa n3ob6paxeHnus Ha yactote 100 kHz.

PeayanTar cuuTaeTcst yHOBJIETBOPHTENBILIM, ECAH HEPABLOMED-

gocth AUX ne npessimaet 5%. d

3) Oupepencune ncpasuomcpHocts [1X mponasogutes npn xpaii-

eM ripasom noaoxenun pydkn [IWIABHO V/IOEJL u mumimanniom

03 (ppHLHERTE OTKIOHCHHS. -

Cxema coeauneHns npnGopos npneenena Ha puc. 10,

JHENCH  Ipka-

- 100, (6)

1 KABEb Ng )
MINEKTA T5-47) | ATTEHI0ATCP

MEPEXDA | (49 FormasxTA

r5-47 32-22 ~2-25

NEPEXOA
75/505

Puc. 10, Cxema coenHentns npnGOpoR mph ompegeneHiH
tiepasromepuocty 11X

R1 — pesucrop CI4-1a-1kQ A-16
R2 — pesucrop YHY-UI-0,1-50 Q+10%
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[1sMepeniisa nNpon3BoasTesl B CACAYIOlIeM NOpsaiKe:

— nepekaiouareass BPEMSI/HEJL.  ycranosuTe B
0,1 us;

— neperaosarets BHYTP.; CETh; 1:1; 1:10 BHEII B noJo-
wenne BHYTP.;

— nepexiiouatesas V/IEJL. B nonozxenne 0,005;

— nosarite ¢ Bhxona reHepatopa I'5-48 (I'5-47) ua Bxon ychaute-
as Y nmnyase aanTeIbHOCTbIo 80—100 ns;

— yCTaHOBHTE pa3Mep M306paXieHHs HMIYJIbca PaBHHIM 6 neneHn-
AM, TIDH 3TOM PYYKY Pery/HpPOBKIl BHIXOMIOr0 UANDSKCHHS ICHepaTopa
YCTAHOBUTC B KPaitHee JeBOC MOJOMKeHNC;

— ¢ moMowWsio noreHumiioMerpa R ycranosute no 3kpany SJIT
BpeMa HApacTaHus HMIyabca, pasnoe 15 ns;

— H3MCPLTE BEJHYHHY HCPaBHOMCPHOCTH
YCTAHOBJEHHSA, PaBHOro 45ns.

PesyJsbTaT TNPOBEPKH CYMTAETCH YAOBJAETBOPHTENbHBIM, ecan He-
pasHoMepHocTh [1X HC MpeBBINAeT OLHON MIKPHIHLI JHHUH Jyda.

12.5. OdopmaeHne pesy.ibTaToB MOBEPKH

[Tpy MOJOXHUTEJbHBIX Pe3ynbTaTax MOBEPKH MaHHble H3Mepeliuil
3aHocsTca B (HOPMYyJsp, 3aBEPAIOTCA NOANUCKIO MOBEPUTENST H OTTIC-
KOM IOBEPHTeILHOrO Kiefima.

Ha nputop ¢ ofesx CTOPOH B MeCTax KPCMJACHHS BCPXHEH 1 HHIXK-
neit XpHILIEK H Ha 3aiHeil CICHKe B BEpXHEM JIEBOM YIIy CTaBHTCH
Kuieitmo.

[puBophl, HMeIOLlHe OTPULLATEIbIIEE PE3yIbTaThl NOBEPKH, B 00-
palleHHe e JONnyCcKawTCs.

[ToBepxry npubopa HeoOXOAHMO NPOBOAHTH Ile Pexke OJHOro pasa
B OM.

NoNoYXKelne

IIX nocne Bpemein

13. NPABUJA XPAHEHUS

13.1. Tlepen 3akiagxoft Ha xpalieHHe HEOOXOLHMO NPOH3BECTH
BHELUHHH ocMOTp ocumamorpada corsacHo n. 12.4.1 u onpo6oranue
cornacuo m. 12.4.2 pasgena 12 «I[loBepka uanenuss.

13.2. Ocuuniorpad Npy XpaHeHHH NOJXKeH pasMellaThbcs Ha cTes-
Jaxcax Ha yposHe 1,5 m oT mosma u He GnnxKe 2 m OT ABepefi, BEHTH/IA-
LHOHHbIX OTBEPCTHM, OTOMHTENLHBIX YCTPOHCTB B paboueM MOJOKEHHH
B CJCAYIOUIMX YCIOBHAX:

a) B OTalVIHBaeMbIX XPAHUIHLIAX NpPH TeMmepaType OKpyxKalomieh
cpenn ot 278 1o 313K (ot 5 no 40°C) u OTHOCHTENLHON BJAXHOCTH 0
80% npu temnepatype 298K (25°C) n Huxe 6e3 KOHJSHCAUMH BJAarH.
Cpok xpanenus 5—10 nxet;

6) B HeoTanJHBaeMbIX XPaHHJHIIAX NPH TeMNepaType OXpyKalo-
weil cpeast ot 223 no 313K (ot munyc 50 no 40°C) B OTHOCHTEJNBHOMN
Baaxuoctn 10 98% mpu temnepatype 298K (25°C) u Huxe Ge3 KOH-
nencaunu Baark. Cpox xpaHenus 5 jer.

[TpuGopel, NOCTynaloumine Ha CKaAa/J NOTpeGHTe/, MOTYT XPaHUTDb-
cs B Tape He Gojee 12 Mecaues.
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13.3. B noMelicHH: A5 XpaHeHus He LOMKHO OBITh ML, NapoB
RIICOT 11 LIeJIoYel, a TAKXKe ra30B, BLI3EIBAIIMIHX KOPPO3HUIO.

13.4. Ocumamorpad mepel 3aKIaIKOH HA LANTENbHOC XpaneHue
(na cpox 6oace 2,5 ieT) KoaKen BHITL 3aKOHCEPBHPOBALL,

.~ [lpo stom:

— mepen KOHcepBauue#i HeOOXOXHMO TPOBEPHTL HCIPABHOCTDL
puGopa B HOpMajgbHBIX YCIOBHAX COTJIACHO M. 12.4.2 paszena 12
[oBepka najenisi> It IPOBECTH 8-4aCOBYIO NPHPaGOTKY HPHOPa;

— NOBepXIIOCTH OCUMIIOTPa(a OUHCTITL OT MEXAHHUECKUX 3a-
rpmueuuﬁ;

— MeTaJHYECKHE HEOKpalleHHule NOBEPXHOCTH npudopa ocBoGo-
[T OT CTAPOH KOHCEPBAUHMOHHOH CMA3KH, YAAJATL CJCABl KOPPOSLIL,
06€3:XHpHTbL C NoMowbio Oensuna aBualHOHHOrO I'OCT 1012-72 u
XJI0MuaTo6yMasKHOil caneTKy 1 3aTeM NpoCyLuTh.

Ilaa o6e3aupuUBAHUA JOMYCKAETCA MPHMEHATh APYrile Oprauide-
CKile PACTBODHTENH, HE COACPXKALLle TOKCHHIBLX BEWIECTS;

— BHelIHHE ¥ BIYTPEHHHE METaNJMYeCKHC HEOKpaIIeiHble MOBCpX-
goctii (meranu) npubopa IOKPHITH CMa3KOH koucepsauuomof K-17
TOCT 10877-76 nait cmaskoit [IBK TOCT 19537-74.

13.5. B Qopmyaspe nprbopa yKasarb AaTy KOHCEDPBALIIIL

13.6. PaGora no KoicepBalin A0JXKHA MPOH3BOALTLCA B COOTBET-
CTBHH C [PABUIAMY B HOPMAaMH NO TEXHAKE 6e30nacHOCTH.

13.7. Tipu AnuTensHOM XpaHeHun npnGopa HeoOXO/MIMO OfHH Pa3
B I'OI NpPOH3BOMHTb [IPOBEPKY ero pabaTOCNOCOGHOCTH 11 TPHPAOOTKY B
TeueHne 8 yacos.

13.8. TTocae MAAMTENLHOIO XpalleHHa B YCJIOBHAX, OTVHUHEIX OT
HOpMAJBHBIX, OCHuiorpad nepen BKIOYEUHEM 1He0OXOAUMO BBIAEP-
KaTh B PACNAKOBAHHOM I PACKOHCEDBHPOBAHHOM BiJE B TedeHue 12
4acoB B HOPMAJbIIBIX YCJAOBHAX.

14. TPAHCNOPTHPOBAHHUE

14.1, Tapa, ynaxoBKa H MapKHpOBauiC yNaKoBKH

14.1.1, Ocunanorpad C1-65A, sxcniryaTauuoHHas KOKyMEHTALus,
3UIT 1 npuHALNEKHOCTH YKJIAJBIBAIOTCA B OTCEKH YKIa04HOTO ALLH-
ka. Oxcnayataumonmylo  Xokymenrtaumio, 3HIT  u npHHAIIEXK-
HOCTH mepesi YKIafKoll B ALIHKE HEoGX0LHMO 0BepHyTh TOANEpraMen-
ToM uaH napaduHHpoBanHOH Gymarofl. SIMHK mocie yKIaaKil T1TOM-
Gupyercs.

14.1.2. KomnaekT nprbopa B yKAanouHOM ALLIKE ynaKoBbiBaeTCa
B TPANCMOPTHOIA sIuK. BHyTpeHHHe NMOBEPXHOCTI AUIHKA Bmcmﬂa«:g—
¢s BOJOHENpPOHHLAEMOR Gymaroil TOCT 515-56 unu TOCT 8828-7 2
CBoGoaHbI 00bEM B TPAHCIOPTHOM AlLLKe NJIOTHO 3anoaHsAeTca CyXOH
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Apesecliofi  CTPYJKKOM uan APYruM aMOPTH3ALMOHIEM MAaTepPHAIOM.
Kpeillka qmika 3aKpenssercs rso3naM, AUUK 0 TOPIAM MIOTHO 00-
TAMUBACTCS CTAIBHON ynakoBouHOH JMenToil u nioM6npyercs.

14.1.3. Mapxkuposanue yMaxoBKH  Bemoaugerea no TOCT
14192-77. Tlpenynmpennte/nbHbie 3HaKH, HMEIOIHe SHAYCHHE «Bepx, He
KanTosathb», «OcTopokilo, Xpynkoe», «Bourca cpipoctiy, HaHoCATCA HA
IBYX CTGHKAX TPAHCIOPTHOTO AUINKA.

Cxema ymakoskn M MapKHpOBAUIS yNAKOBKY NphBefeHa Ha
e L

14.2. YcnoBus TpaHcnopTHPORAHIIs

14.2.1. Tpancnopruposanne mpnGopa MONET — MPOH3BOAHTLCS
TOJILKO B TPAHCMODPTHOH Tape BCGMU BHJAMH TPaHCNOPTA NpPH TeMme-
patype oKpyXalomero 8osayxa ot 223 no 338K (ot mutyc 50 mo 65° C).

IIpu TPaHCTOPTHPOBAMHL CAMOJIETOM NPUGOPH B YNAKOBKE LOIK-
Hbl ObITb PA3MENIEHE! B FepMETH3UPOBAHHBIX OTCEKAX.

14.2.2. Tlpu TpanCNOPTHPOBAHKE NOJKIA GLThb NPELyCMOTpeHa
3alHTa OT Monanauus armocdepunx ocanxos i meui. e monyckaerca
KaHTOBaHxe mpubopa.

IIpn TpancmopTHPOBAHIHY MOPCKUM TPANCNOPIOM 5KCI/AYaTALHOH-
Has NOKYMEHTALHA MOMEMIaeTCs B UeX0J, YeXOn 3aBAPHBAETCH; OCLHI-
aorpad, skcmiyatanumonnas goxymentauus, SUIT yxaagwBamoTcs B
YKJIanouIlBlil SLIHK, B CBOGO/HDIN 00beM SIMIKA BKJIALBIBAIOTCS UETHIE
cymxy, HanoaHennse no 0,2 kg cuankarenem KCMI I'OCT 3956-76.
YxranouLit AUMK NOMEN{aerca B ABa 4ex/d, YeXJbl 3UBAPHBAIOTCA
TepMETHUHO,

[lps oTnpaske Ha SKCMOPT B CTPAaHL C YMEPEHHHIM KIHMATOM
He MODCKHM BHAOM TDAaHCIOPTa YKJIALOYHHIH UMK C BIOXKEHHBIM B
HEro KOMNJIEKTOM §e3 CHJIHKare/s NOMEUIdeTcd B u4eXOJ, YeXod 3aBa-
PHBAETCs CepMETHYHO.

14.2.3. TIpn nopTOpHO# ymakoBKe HeOOXOAMMO 0GECHEuHTH MPOMeE-
KYTKH MEXJLY CTEHKaMIl TPAHCTIOPTHOTO H YKIaLOUHOTO ALIUKOB B Mpe-
Aenax 50—70 mm, KOTOPHe KOMKHBI GEITh 3aMOJMHEHH aMOPTHIHPYIO-
IHM MaTepHaioM. YNaKOBKA H MAPKUPOBAHHE MPOM3BOAATCS B COOT-
BETCTBHH C NYHKTOM 14.1,
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[IPeTYeCUTEIHEE SHaKY
70 10CT 14792-77 (vepm.1,3.11)
HOBHER HIomICk 770 TOCT 14192-77
TDaHCROpIIE!T UK
TB8a00C0np0B00UMENtHOT
AT

D002

GClunorpom_YRusspeanitoid

IIGULOHHON_EORYMESTD-
—TW_'Z% ujrmm.am”mfﬂs' T _J erma ynokoboisay

i
[nomdr

L |

Pazmepw, mm,
He 6oJee
Bup mocraBxi
i B H
Ha BHYTPEHHH
PHIHOK 727 | 608 | 418
HA 3KCNOPT 797 | 628 | 438

Puc. 11. CxeMa ynakoBKH H MapKHPOBaHIsA yNakOBKH
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Mpuroxenne | Hanpsxenne, V

KAPTbI PE)XXUMOB

i3} s
KAPTA HATIPSHXEHU TPAH3UCTOPOB ~‘;3"““f’”“':e konnextop | ' sntup G Mpisteuainie
ofo3Hatcr = o= o
Hanpsikenne, V
Moauuxonsnoe
e e KOJIEKTOP | 3MHTTEp 6asa Ipayeuaiie y2
CTOK HICTOK 33aTROP T1 —3,6 — 0,0
Kopnye Ipx c6amancpo- T2 —36 W =
BaHHOM  YCHNTe- T3 2,6 —4,2 —36
e Y T4 2,6 —4,1 —3,5
I 19,0 50 5.8 . 50 04 27
2 19,0 5,0 58 T6 5,0 2.4 2.7
T3 33,0 0.0 a T7 5.0 2,4 2.7
T4 68,0 33,0 34,0 - 50 24 27
T5 74,0 33,0 34,0
T6 33,0 0,0 ~ y4
17 8,7 = 1,3 Tl 4,2 17 ==
T8 8,7 0,0 — T2 5,7 = il
= 56 - b k- b 60 56 3aBHCHT OT 10JIO:
TI0 19,2 10,0 107 T4 00 75 6.8 gL P
gl 120,0 80,0 81,0 T5 11,2 = o YPOBEHb

i) 120,0 80,0
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Mozuunonnoc
oGosnauenne

Hanpsxeuye, V

KOMICKTOD

IMUTTED

Gasa Tpisenannc

CTOK

HCTOK

3aTBOP

KAPTA HANPSO)KEHHHW B KOHTPOJIbHBIX TOYKAX

T26
T27
| T28
| T30
T33

Y3
Tl
2

T3
T4

6
T3
T4
¥7
T1
T2
T3
T4
T5
T6
T7
18

Yo

TI
T2

Tif
(12
T3

—4,8
9,0
13
0,0
9,9

2,7
7.2
54,0
90,0

40,0
790

0,0
13
1,3
11,2
11,2
81,0
81,0
110,0

—[7,0
0,0

—27,0

—17,0

1,3
9,7
8,7

26
2,0
53,0

39,5

—7,0
—7,0
—10,0
0,0

0,0
79,0
81,0

—16,0

—9,0

Ll

—170 —17.0

0,0
9,0
6,0

3.3
24
53,6

40,0

=G
—6.4
—10,0

0,0

79,0
81,0

—9,4

Howmepa
KOITPOJIbIbIX
TOYeK

Hanpskenue, V

Howmepa
KOHUTPOJBIHBIX
TONeK

Hanpsixenie, v

i

KTl
KT2
KT3
KT4

y4

KT1
KT2
KT3

KT6

KT7

KT8

KTI0
KTI1
KT12
KTI3
KTi4
KT15
KT16

6,2
7.2

¥5
KTI
KT2
KT3
KT4
KT5
KT6
v6
KT

4,2
3,0
22,0
92,0
17,5
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Phc. 12. MapxupoBouHas cxeMa BHCOKOBOJLTHOTO YCHIHTCNS
(o6oporuas cropona).
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Pac. 13, MapkupoBounas cxeMa BbinpPSAMHTEN BHCOKOBO.TLTHOTO.
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KAPTOYKA OT3bIBA NOTPEBHUTENS

Kaprouka OT3HBa noTpeSHTENs BO3BPAMIACTCS u3-
FOTOBHTEJIIO HE NO3JHEe OJIHOIO roja ¢ MOMeNTa no.y-
genna (sKcmayarausn) npubopa.

1. Tun usgeans

2. 3aBOACKOI HoMED HaLed s

3. Tlata Brinycka

4, TlonyyaTeap 1 faTa nodydenis H3geans

5. B KakOM COCTOSIHHH W3[ENHE MOCTYNHJ0 K Bau:
OHJH JH 3aMeyenbl Kaxue-NHGO aedeKTH mo
NPHYHHC HEeKaueCTBEHHOl YIIAKOBKH HJH H3ro-

TOBJIEHHSA

6. Koraa ¥ Kakofi DeMOHT WJM peryndpoxy mo-

TpeGOBaJOCh NPOH3BOAHTL 3a BpeMA paboTH

H3eNHa

JUHHUA OTPE3A
YBA)KAEMbIA NOTPEBHUTEJb!

HarotoButens mpocHT Aarth Baw oT3niB 0 pa6ore u3neniis,
3anoAHHB H ornpaBuB «Kaprouky» B azpec OTpacaeBOro OTAesa KauecTBa ¢ KOmMell B Haml aapec.

7. KaxHe a/leMeHTH NPHXOIHJIOCH 3AMEHATH

8. Pe3aynpTatel TpOBEpKH TEXHHYECKHX XapakTe-

PHCTHK H3Je/Hfl H COOTBETCTBHe HX INIACNOPT-

HBEIM JAHHBIM

Puc. 14, MapkupoBoynad cxeMa BHNPAMITEIN BHCOKOBOMbTHOTO 1,5 kV.
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