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Hacrositiiass MeToJMKa TOBEPKH PpACIpPOCTPAHIETCsT Ha HWCTOYHUKH mnuTanus GPD-7xxxx
momudukanmii (moxeneit) GPD-72303S, GPD-73303D, GPD-73303S, GPD-74303S, nanee mo TeKCTy
HCTOYHHMKH MTUTAHKS, ¥ YCTAHABIMBACT METOIUKY UX IEPBUYHON U TIEPHOANICCKON TTOBEPKH.

PexomenayeMblil MEXIIOBEPOUYHBII UHTEPBAJI — OJIUH T'OJI.

1 Onepanum u cpeacTBA MOBEPKH

[Ipn mnpoBeneHuMM TMOBEpPKM MPOBOJAT ONEpALMM, YKa3aHHble B Tabmuue 1, W JIOJKHBI
HCIOJIb30BAThCS CPENICTBA MMOBEPKH, YKa3aHHbIE B Ta0nuLe 2.

Tabmuna 1. Onepanuu MOBEPKH.

Howmep IIpoBenenue onepanuii mpu
No IMyHKTa MOBEpPKE
Onepanny noBepku yH P
/1 METOIUKHU . "
MEPBUYHOMN | TIEPHOANIECKOM
MTOBEPKH
1 | Buemnuii ocmoTp 5.1 + +
2 | OnpoGoBanue 5.2 + +
Omnpenenenre METPOJIOTHYECKAX
3 P P 5.3 + +
XapPaKTEPUCTUK
Omnpenenenye OCHOBHOM HOIPEIIHOCTH
31 | A P 5.3.1 " +

BOCIIPOU3BE/ICHHSI BBIXOJIHOTO HAMPSKCHUS
Ornpenenenre HeCTAOMITLHOCTH BBIXOHOTO
3.2 | HampsDKEHUS OT U3MEHEHUS HaPsHKEHUS 5.3.2 + +
nutanus Ha £10 % oT HOMUHAJIBHOTO

33 Ornpenenenne HeCTaOUITLHOCTH BBIXOAHOTO

5.3.3 + +
HaNPSHKCHUS OT U3MEHEHHUS TOKA Harpy3Ku
OmnpeneiieHue ypoBHS MYJIIbCALIAN
3.4 pel yp yapcan 5.3.4 + +
BBIXOIHOT'O HAIPSHKECHUS
OmnpeneiieHne OCHOBHOM ITOTPEITHOCTHA
35 pet P 5.3.5 " +

BOCIIPOU3BEICHHSI BBIXOHOTO TOKA
Omnpenenenne HeCTaOMITLHOCTH BBIXOAHOTO
3.6 | ToKa OT U3MEHEHUs HapsHKEHUs MUTAHUS 5.3.6 + +
Ha +10 % OT HOMHHAJILHOTO
Onpenenenre HeCTAOMIIBHOCTH BBIXOAHOTO
TOKA OT M3MEHEHHUs HAIIPSDKEHUS] HarPYy3KH
Omnpenenenue ypoBHS MyJbcaluit
BBIXOJTHOTO TOKA

[Ipy HECOOTBETCTBMU XapaKTEPUCTHK MOBEPSEMOTO HWCTOYHHMKA THTAHUS yCTAaHOBJICHHBIM
TpeOOBaHUSAM TIO JIOOOMY W3 IyHKTOB TaOnwmbl 1 ero Kk JaimbHEWIIeld MOoBepKe HE JOMYCKAlT U
MOCJeIyIoIUe ONepaliy He MPOBOAT, 33 UCKIIIOYEHHEM O0(hOpMIICHHUS pe3yJIbTaToOB 1o 1I. 5.4.

3.7 5.3.7 + +

3.8 5.3.8 + —

Tabmuua 2. CpeacTBa NOBEPKH.

Ne n/m HaumenoBanue cpeactaa M
METOIUKHU H3MEpeHHsT C€TPOJIOTNYCCKUEC XapaKTCPUCTUKHU
TIOBEPKHU
53.1- | BompT™eTp yHHBEpCanIbHBIH Hunanazon m3mepenns U_=(0,1 — 100) B,
5.3.3 | B7-78/1 a0COITIOTHAS TOTPELTHOCTb
5.3.5- Au_=%+(0,000045-Ui+6 e.m.p.) B
5.3.7
5.34, MuxkpoBonsTmeTp B3-57 Juanazon u3mepenuii U- ot 10 mxB 1o 300 B,
5.3.8 JMama3oH 4yacToT ot 5 ' o 5 MI'1,
morpentHocTs +(2,5-4) %
5.3.5- Karymika snexkrpuueckoro 0,01 Om (Imax=10 A), kmacc Tounoctu 0,01
5.3.7 cornporuBienus P310
5.3.8 Karymika snexkrpuueckoro 0,1 OM (Imax=3,2 A), kacc Tounoctu 0,02




cornporuBienus P321

5.3.1- | BoapT™merp nepemenHoro Toka 9533 | /Iunamazon usmepenwnii U-= (0-300) B,
5.3.8 kiracc tounoctu 0,5
5.3.1- JlaGopaTopuslit aBToTpancopmarop | Juanazon Hanpspkenuii (0-255) B,
5.3.8 JIATP 500 BA TOK Harpy3ku Jio 2 A

5.2, 5.3.1- | Harpyska snekrponnas PEL-300 JNuanazonsr U= (3-60) B, I= (0,006-60) A,
5.3.3, R=(0,05-1000) Om, P=(1-300) Bt
5.3.5-
5.3.7
5.3.4, Peocrarer PCII-2 5,5 OM (Imax=6,2 A) - 2 .
5.3.8

[Ipumeyanus:

1) JlomyckaeTcss NPUMEHSATh JPYTHE CPEICTBA MOBEPKH, METPOJIOTHYECKHUE M TEXHHUYCCKHE
XapaKTePUCTHKH KOTOPBIX HE XyXKe MPUBEICHHBIX B TabIHIIE 2.

2) Bce cpezcTBa u3MepeHHid JTOJKHBI OBITh UCTIPABHBI U TOBEPEHBI.

2 TpeboBanusi kK KBaJdnpuUKAUM OBEPUTEIEH

K IOBEPKEC MCTOYHHUKOB IMUTAHUA AOITYCKAIOT JIMI, aTTCCTOBAHHBLIX Ha IMPAaBO ITOBEPKU CPCACTB

I/I3MepeHI/II71 QJICKTPUYCCKUX BCIIMYNH U U3YYHUBHIUX SKCIUTYATAHMOHHYIO NOKYMCHTAIIUKO Ha UCTOYHUKU
IIUTaHUA.

[ToBeputenb A0JKEH NMPOUTH MHCTPYKTAX IO TEXHUKE OE30MAaCHOCTH M MUMETh yJIOCTOBEpEHHE
Ha IpaBo pabOThI B 3JIEKTPOyCTaHOBKaxX ¢ HamnpspkeHueM 10 1000 B ¢ rpynmnoit nonmycka e Huxe I11.

3 TpeOoBanusi 6€301aCHOCTH

[Ipu mpoBeneHMH TOBEPKU JODKHBI OBITH coOmromeHsl Tpeboanuss ['OCT 12.3.019-80,
I[IOT PM-016-2001 PJI 153-34.0-03.150-00 «MexoTpacieBble MpaBuia MO OXpaHe Tpyna (mpaBuia
0€30MaCHOCTH ) TP IKCILTyaTaAIHH JIEKTPOYCTAHOBOKY.

Tak XKE JOJIDKHBI OBITh o0ecreueHbI TpC6OBaHI/I$I 6e3OHaCHOCTI/I, YKa3aHHBIC B
OKCILTYaTallUOHHBIX JOKYMCHTAX Ha CPCACTBA ITOBCPKU U UICTOYHUKH ITUTAHUS.

4 YcJ10BHSI IOBEPKHU H NMOATOTOBKA K Hel

4.1 Ilpu nmpoBeieHUU MOBEPKHU AOKHBI COOJIFOIaThCS CIIEAYIONINE YCIOBHS:

- TeMIiepaTypa oKpyxarouieit cpensl, °C 20-30;

- OTHOCHTEJIbHAS BJIA)KHOCTh BO311yXa, % 30-80;

- armocepnoe nasienue, klla 85-105;
- 3JIEKTpONHUTAHME - OAHO(a3Has ceTh, B 216-224.

4.2 CpenctBa MOBEpKH MOATOTABIMBAIOT K pabOTE COIJIACHO YKa3aHUSAM, IPUBEIECHHBIM B
COOTBETCTBYIOIINX 3KCIUTyaTallUOHHBIX TOKYMEHTaX.

5 [IpoBeaenne noBepku

1111 5.1  Buewtnuii ocmomp

[Ipn mpoBeneHNN BHEUIHETO OCMOTpAa JIOJKHO OBITH YCTAaHOBJIEHO COOTBETCTBHE IOBEPSEMOTO
MCTOYHUKA TUTAHUSI CTIEAYIOIINM TPEOOBAHUSM:

- KOMIIJICKTHOCTb B COOTBETCTBHUH C PYKOBOACTBOM I10 3KCILTyaTalluu;

- OTCYTCTBHE MEXaHHYECKUX IMOBPEKICHUH, BAUAIONMX Ha pab0TOCIIOCOOHOCTD;

- YETKOCTh MapKUPOBKHU;

- OTCYTCTBHE NMOBPEKICHUI H3OISAIUHU, BUIKH U Pa3béMa KaOesi MUTaHus.

1.11.2 5.2  Onpobosanue
[TonroTaBmMBalOT MCTOYHUK NHTAaHUS K pabOTe COMIACHO PYKOBOJICTBY IO OSKCILTyaTaIlHH.
[ToxxirouaroT K BBIXOAY OJHOTO M3 KaHAJIOB MCTOYHHWKA MHUTAHUSA HArpy3ky anekTpoHHyro PEL-300.
[Tpu BKIIIOYCHWH UCTOYHWKA MUTAHHS MPOUCXOAUT TPOIECC BHYTPEHHEH CaMONPOBEPKH UCIIPABHOCTH



uctoyHuka. Ilpu 3TOM Ha MHIUKATOPbl BBIBOAMUTCS HHPOpPMALUs O MOAU(DUKALUM HCTOYHHKA,
Halpumep:

gPd-- 74303S

Inlt

HOCJIG OKOHYAaHUA CaMOHpOBepKI/I Ha I/IHIII/IKaTOpBI BBIBOJUTCS I/IH(l)OpMaIII/ISI 0O 3adaHHBIX
BBIXOJHBIX HAITPAKCHUAX U TOKAX BBI6paHHBIX KaHaJIOB.

BKJIIO‘-IaIOT BbIXOAbBI U HpOBepHIOT HaJIM4YUEC BBIXOIHOTO HaHpH)KeHI/ISI U TOKa KaXIoro wus
KaHaJIOB 1 BO3MOKHOCTb UX PCTYJINPOBKHU.

5.3 Onpeoenenue mempoaocu4ecKux XapaKkmepucmux

5.3.1 OmnpeneneHue OCHOBHON MOTPEHIHOCTH BOCHPOU3BEACHUS BBIXOJIHOTO
HaIpsKEHUSI.

OcCHOBHasi TOTPEIIHOCTh BOCIPOU3BENICHUS BBIXOJHOTO HAMPSIKEHUSI OIPEACNIeTCs] MyTeM
U3MEPEHHsT BBIXOJHOIO HAMPSHKEHHUs BOJBTMETPOM YHHBEpcaibHbiM B7-78/1 mpu TOKe Harpysku,
paBHOM |lyvake, B pexumMe craOuiau3zanuu HanpspkeHus. OCHOBHAsl TOTPENIHOCTh BOCIPOU3BEICHUS
BBIXOJHOTO HAMPSDKEHHUsS MPHU MapajljieIbHOM U TOCIEA0BaTEIbHOM OObEIMHEHUU KaHalioB 1 u 2
OTPEJIEISETCS TOJILKO MPHU MEPBUYHOM MOBEPKE.

CtpyKkTypHasi cxema CoeJMHEHHUsI TPUOOPOB pHUBEACHA Ha pucC. 1.
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Puc. 1. CtpykrypHasi cxema COEIUHEHHUS MPUOOPOB I OMPEACIICHUs] OCHOBHOW MOTPEIIHOCTH
BOCIIPOU3BE/ICHUS BBIXOJJHOTO HAMPSDKEHUS M HECTAOMIBHOCTH BBIXOJHOTO HAIPSKEHUSI OT U3MEHEHUs
HaIPsHKEHUS MMUTAHUS U TOKA Harpy3KH.

V1 — BonbTMETp ISl U3MEPEHUS HANPSHKEHUS TUTaHUS — BOJIBTMETP MEPEMEHHOTO Toka D533.

V2 — BOJNBTMETp JUIS H3MEPCHHUS BBIXOJHOTO HAMPSHKEHUS — BOJBTMETD YHHBEpPCATbHBIN

B7-78/1.
Ru — Harpyska snektpoHHast mporpammupyemast PEL-300.

OcHoBHas MNOrp€IIHOCTb  BOCIIPOM3BCACHUA  BBIXOAHOTO  HAIIPAKCHHA HCTOYHHKA NHUTAHHA
ONpeaCICTCA B TOUKAX:

1) Jlns He3aBHCHMOI paboThI KaHaoB | 1 2 (JUIs BceX MojIeriei)
1,0; 0,9; 0,7; 0,5 0,3; 0,1 or MakCHMaTLHOTO 3HAYCHHUS BBIXOJHOTO Hampstkerws u 1,5 B ¢
ocTtaHOBKaMHu He MeHee 10 ¢ B Kax10i U3 MePEeYNCIEHHBIX TOYEK B COOTBETCTBUH C TaOiHIIei 3.
Tabnuna 3. OnpeneneHre OCHOBHOM MOTPEIIHOCTH BOCIPOU3BEIECHUS BBIXOJHOTO HAIPSXKEHUS NI
HE3aBHCUMOM paboThl KaHaoB 1 1 2 (U1 BCceX MoJIeNneit).

Jnamnazon [ToBepsiemas DopMyJIbI OITPENETIEHUS MPEIEIIOB
BOCIIpOM3BeIeHNUs, B touka Ug, B JIOITYCKaeMOl OCHOBHOM TmorpentHocTty, B
30,000
27,000 £(0,0003 - Upyx+0,01)
21’000 s GPD-72303S, GPD-73303S,
0-30 15.000 GPD-74303S
2’888 £(0,005-Uix+0,2)
1500 nst GPD-73303D

I'me Uo — 3HaueHune 3a1aBaeMoro HanpsokeHusl, B,
Ugux — 3HaYCHHE BBIXOJHOT'O HANIPSKEHUS TI0 BCTPOSHHBIM MHUKAaTOpaM, B.

2) s pukcupoBaHHOTo KaHaia 3 (Toabko 1t moaeneit GPD-73303S u GPD-73303D)
5,0 B; 3,3 B; 2,5 B ¢ ocranoBkamu He meHee 10 ¢ B KaXI0il M3 NMEPEUUCICHHBIX TOYEK B
COOTBETCTBUH ¢ Tadmuei 4.
Ta6nuua 4. OnpenencHre OCHOBHOM MOTPEIIHOCTA BOCIPOU3BEACHHUS BHIXOHOTO HAMPSKCHUS IS
bukcupoBaHHOT0 KaHaja 3 (toabko 1t moaeneit GPD-73303S u GPD-73303D).
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[ToBepsiemas Touka ®opMyIia onpeaesieHus TPeIeoB
Uo, B JIOITYCKaeMOM OCHOBHOM ITOrpelHocTy, B
5,000
3,300 +0,08-Uo
2,500

3) Mus perynupyemoro kaHaia 3 npH lyawe= 3 A (Tosbko miist moaenu GPD-74303S)
1,0; 0,9; 0,7; 0,5 or MakcMMaJILHOT'O 3HAYECHMS BBIXOJAHOTO HampspbkeHus U 1,5 B ¢ ocranoBkamu
He MeHee 10 ¢ B Kax 10 U3 IEPEYNCIICHHBIX TOYEK B COOTBETCTBUU C TaOIHIICH 5.
Tabauma 5. OnpeeneHre OCHOBHOM MOTPEITHOCTA BOCIIPOM3BEACHHS BBIXOHOTO HAMPSKCHUS IS
peryaupyeMoro kanaia 3 npH lyae= 3 A (Toabko s mogenu GPD-74303S).

[wnana3on
BOCIIpOM3BeIeHUs, B

IToBepsiemas
touka Up, B

5,000
4,500
0-5 3,500
2,500
1,500

dopmyiia onpeesieHHs IPeieioB
JIOIMYCKaeMON OCHOBHOM MOTpeIiHocT, B

i(0,0003 ° UBLIX+0 y 01)

4) s perynupyemoro kaHana 3 mpH lyae= 1 A (Tonbko maus mogenun GPD-74303S)
1,0; 0,9; 0,7 or MakcMMaJIbHOTO 3HAYCHHUS BBIXOAHOTO HampsbkeHWs 1 1 B ¢ ocraHoBkamMu He
MmeHee 10 ¢ B Kax10il U3 MePEYNCICHHBIX TOYEK B COOTBETCTBUU C TAOIUIEH 6.
Tabnuma 6. Onpenenenre OCHOBHOM MOTPEIIHOCTA BOCTIPOU3BEACHHS BHIXOHOTO HAMPSIKEHUS IS
peryaupyeMoro kanana 3 npH lyae= 1 A (Toasko 1 mogenu GPD-74303S).

[wnana3on [ToBepsiemas ®opMyIia onpeaesieHus IPEIEIoB
BOCIIpoM3BeeHus, B touka Uo, B JIOITYCKaeMOM OCHOBHOM ITOrpelHoCTH, B
10,000
9,000
0'10 71000 i(0,0003 UBBIX+0;01)
1,000

5) s perynupyemoro kaHaia 4 (tonbko 1t moaenu GPD-74303S)
1,0; 0,9; 0,7; 0,5 oT MakCHMaJTLHOTO 3HAYEHUS BHIXOIHOTO HampsykeHust 1 1 B ¢ ocraHoBKaMu He
MmeHee 10 ¢ B KaX0 U3 NepeuncClICHHbIX TOUEK B COOTBETCTBUU C TaOIUIeH 7.
Tabmuna 7. OnpeneneHre OCHOBHOM MOTPEIIHOCTH BOCIPOU3BENEHUS BBIXOJHOIO HAIPSHKEHUS
1t perynupyemoro kanana 4 (tonbko g mogean GPD-74303S).
[wnana3on [ToBepsiemas ®opMyIia onpeaesieHus IpeeioB
BOCIIpoM3BeIeHus, B touka Uo, B JIOITYCKaeMOM OCHOBHOM ITOrpelHocTy, B

5,000
4,500
0-5 3,500
2,500
1,000

i(0,0003 ° UBHx+O y 01)

6) Jlas mapayutebHOTO COeMMHEHHs KaHaioB 1 u 2 (J1s BCeX MOJEICH, TOABKO MPH TEPBHYHOM
TIOBEPKE)
1,0; 0,9; 0,7; 0,5; 0,3; 0,1 oT MakCMMaJbHOTO 3HAYEHHUsI BBIXOJHOTO HampsokeHus U 2 B ¢
ocTtaHOBKaMHu He MeHee 10 ¢ B KaxI0i 13 IepEeYNCIIEHHBIX TOYEK B COOTBETCTBUH C TaOiHIIei 8.
Ta6muma 8. OnpeneneHre OCHOBHOM MOTPEITHOCTH BOCTIPOU3BEACHUS BBIXOHOTO HAIPSIKEHUS IS
napajuieJIbHOTO COeIMHEHUS KaHaoB 1 u 2 (1 Bcex Mojelieh).

Hunana3on [ToBepsiemast ®dopmyna onpeneneHus Ipeaeaon
BOCIIpOU3BeeHMS, B touka Ug, B JIOIMYCKaeMON OCHOBHOM MOTPENIHOCTH, B
30,000
0-30 27,000 (0,005 Ugixt0,1)
21,000




15,000
9,000
3,000
2,000

7) Jlns mociiemoBaTeNbHOTO COEAWHEHUS KaHamoB 1 W 2 (mjas BceX MOJENeH, TOJBKO IpH
MIEPBUYHOM TTOBEPKE)
1,0; 0,9; 0,7; 0,5; 0,3; 0,1 oT MakCMMaJbHOTO 3HAYEHHUSI BBIXOJHOrO HampsokeHus u 1 B ¢
octaHOBKaMHu He MeHee 10 ¢ B Kax/I0i 13 IepEeYNCIIEHHBIX TOYEK B COOTBETCTBUH C TaOuiei 9.
Tabnuma 9. OnpeneneHne OCHOBHOM MOTPENTHOCTH BOCIIPOM3BEICHHS BBIXOIHOTO HANIPSHKCHUS JIJIS
MIOCJIEA0BATEIBHOIO COEIMHEHUS KaHaloB 1 1 2 (111 Bcex MoJeNiel).

Juamna3on [ToBepsiemast ®dopmyrna onpeaeneHus npeesioB
BOCIIpOM3BeIeHUs, B touka Uo, B JIOITYCKaeMOM OCHOBHOM ITOrperHocTy, B

60,000
54,000
42,000
0-60 30,000 (0,005 Upen+0,1)
18,000
6,000
1,000

B pexume BocHpou3BelEeHUS IOCTOSIHHOTO TOKAa YCTAHOBUTb Ha Harpy3ke 3JIEKTPOHHOM
PEL-300 Tok notpeGenusi, paBHbI MAaKCUMAJIbHOMY BBIXOJHOMY TOKY HCTOYHUKA MATAHUA — lyiaxc:

- JUTsl He3aBUCUMOM paboThl KAaHATOB 1 U 2: lyaxe= 3 A;

- i pukcupoBanHoro kanaia 3 (ms mogeneit GPD-73303S u GPD-73303D): lyae= 3 A;

- st perynupyemoro kanana 3 (st mogenn GPD-74303S): lyaxe= 3 A ipu U <5 B, lyawe= 1 A tipu
U>5B;

- i perynmupyemoro kanana 4 (s mogenn GPD-74303S): lyae= 1 A;

- 7S IApAIUIETTIbHOTO coeAMHEHNs KaHATOB 1 U 2: lyae= 6 A;

- JUIA IIOCJIEN0BATEILHOIO coequHeHNs KaHAIOB 1 1 2 lyaxe= 3 A.

Ha noBepsieMoM KkaHaJie HICTOYHUKA TUTAHUS 33/1aTh MAKCHMAIbHOE 3HAUECHHE BHIXOTHOTO TOKA lyaxc
(xpome ¢ukcupoBanHoro kanana 3 mozaeneir GPD-73303S u GPD-73303D).

V3MeHsist BBIXOTHOE HANPSHKCHUE PETYISTOPOM HCTOYHWKA MUTAHMS MO BCTPOSHHOMY HH(pOBOMY
MH/IMKATOPY, IPOBECTU U3MEPEHUS B YKa3aHHBIX TOUKAX.

OcHOBHasl MOTPEITHOCTH BOCIIPOM3BEICHHUS BBIXOJHOTO HANIPSKEHUS ONpeaessieTcs o hopmyre:

AUi=Ui — Uiv2, B,
rrne Ui — mokaszanue, CduTaHHOE ¢ IM(POBOTO WHANKATOPA HCTOYHHUKA IIUTAHUS B 1-0H TOUKe, B,
Uivz — mokasaHue, CYUTaHHOE C BoJbTMeTpa V2 B i-0if Touke, B.
AUj He ToIDKHA TIPEBBIIIATH MPEAENIOB, BBIYUCIIIEMBIX TI0 (hopMyIiam, TIPUBEICHHBIM B Tabmrax 3-9.
Pe3ynbTaThl cCUMTalOTCS YAOBIETBOPUTEIBHBIMHU, €CJIM OCHOBHAS MOTPEIIHOCTD B KAXKJIO0W TOUKE

HE MPEBBIIIAET TOMTYCKAEMBbIX TPEIETIOB.

5.3.2 OmpeneneHue HECTaOMIBHOCTH BBIXOJHOTO HAMpPSDKEHUS OT W3MEHEHUs
HanpspkeHus nuTanus Ha £10 % oT HOMHHABHOTO.

OnpeneneHue HECTAOMIBHOCTH BBIXOJHOTO HAMPSDKEHUS OT U3MEHEHHUS HANPsKEHUs TUTaHUS Ha
+10 % OT HOMMHAIBHOIO IPOU3BOAUTCS W3MEPEHHEM NPUPAIIECHUN BBIXOJHOTO HANPSDKEHUS IIPU
M3MEHEHUU HAIpSKeHHs] TUTaHUs ABYX HOMHHabHbIX 3HaueHud (100 m 230 B) npu Toke HarpyskH,
paBHOM 0,9lyace, € TIOMONIBIO BONBTMETpa yHHBepcanbHoro B7-78/1. HectaOMiabHOCTH BBIXOIHOTO
HaMpsOKeHUs TpU MapajyieIbHOM M TOCIEeI0BaTEIbHOM O0bEeIMHEHUH KaHaioB 1 u 2 ompenensercs
TOJIBKO IIPY IIEPBUYHOM IIOBEPKE.

CrpykTypHas cxema COeJMHEHUs IpUOOPOB NMpUBEIeHa Ha puc. 1.

VYCTaHOBHUTH PETYJIATOPOM BBIXOJAHOTO TOKa KaHajla MaKCUMAJIbHOE 3HAYCHUE |lvaxe (Kpome
bukcupoBanHoro kanana 3 moaeseir GPD-73303S u GPD-73303D):
- JUIsl He3aBUCUMOM paboThl KAaHATOB 1 U 2: lyaxe= 3 A;



- it perynuapyemoro kanana 3 (st mogean GPD-74303S): lyaxe= 3 A ipu U <5 B, lyaxe= 1 A 1ipu
U>5B;

- i perynmupyemoro kanana 4 (s mogenn GPD-74303S): lyae= 1 A;

- IS IApAIUIETTHHOTO COSAMHEHUS KaHATOB 1 U 2: lyac= 6 A;

- JUIA IIOCJEN0BATEILHOIO coequHeHMs KaHaJIoB 1 U 2: lyaxe= 3 A.

B pexume BocHpou3BeACHHS TMOCTOSHHOTO TOKa YCTaHOBHTh Ha Harpy3ke 3JEKTPOHHOM
PEL-300 Tok notpe6ienust, paBHbIid 0,9 lyaxc.

YCTaHOBUTH PETYASTOPOM BBIXOJHOTO HAMPSDKEHUS MCTOYHHMKA MUTAHUS 1O BCTPOSCHHOMY
uHauKaTopy 3HaueHUE Unyaxc!

- 1 He3aBUCUMOM paboThl KaHATOB 1 1 2: Uyaxe =30 B;

- mst pukcupoBanHoro kanana 3 (st moaeneir GPD-73303S u GPD-73303D): Uyaxe =5 B;

- JuIs peryaupyeMoro kanana 3 (mis mogenu GPD-74303S):

- s qanasona (0-1) A: Uyaxe =10 B;
- st qranaszona (0-3) A: Uyaxe =5 B;

- muist peryaupyemoro kanana 4 (st mogenu GPD-74303S): Uyake =5 B;

- JUI apayieNibHOro coequHeHus KaHaIoB 1 1 2: Uyae =30 B;

- JUTSL TIOCJIE/IOBATEIBHOTO coeiHEeHus KaHaIoB 1 U 2: Uyaxe =60 B.

N3mepuTh BBIXOIHOE HAIIpsDKEHKE yepe3 | MUH.

[InaBHO M3MEHHUTH HANpsHKEHHE MUTAHHS C TIOMOIIBbIO aBTOTpaHCGopMaTOopa OT HOMHUHAIBHOTO JI0
witoc 10 % (110 B st HomunaneHoro 3HaueHus 100 B u 253 B mis — 230 B).

N3mepenust HeCTaOMIBHOCTH BBIXOJHOTO HAIPSDKEHUS MPOU3BOAMUTH Yepe3 1 MHUH MOCIe YCTaHOBKH
HAMPSOKCHUS TTUTAHKUS 110 M3MCHEHUIO MMOKa3aHHi BOJTMETpa yHUBEpcanbHoro B7-78/1 oTHOCHTEIBHO
MOKa3aHUW IPU HOMUHAJILHOM HAIPSHKCHUU MMUTAHUSI.

[T1aBHO M3MEHUTH HAMPSKEHUE MMUTAHHUS C MOMOIIBI0 aBToTpanchopmaTopa a0 munayc 10 % (90 B
s HomuHanbHOTO 3HadeHus 100 B u 207 B mnst — 230 B) u mpoBecTH aHAIOTHYHBIC M3MEPEHUS
HECTAaOMIILHOCTH BBIXOJHOTO HAIPSIKCHHUS.

[IpoBecTn aHaIOTHMYHBIE W3MEPEHHUS HECTAOMIBHOCTH BBIXOJHOTO HAMNPSHKEHUS ISl 3HAYCHUM
BbIXOMHBIX HANPsuKEHUH 0,1 Uyaxe (1011 pukcupoBanHoro Kanama 3 — 2,5 B, st peryinupyeMbIx KaHAJIOB
3 1 4 — 0,3Umaxec 1pH Upae= 5 B).

Pe3ynbTarhl CYMTAIOTCS yIOBICTBOPUTEIBLHBIMHE, €CIIH HECTAOMIBHOCTH BBIXOJTHOTO HAMPSHKEHUS OT
W3MEHEHHUs HampsbkeHus nuTtaHus Ha £10 % oT HOMHHABHOTO 3HAYEHHsI HE MPEBBINIACT 3HAUYCHMUS,
BBIYHMCIICHHOTO 10 (hopMysiam:

- JUIsl HE3aBUCUMOM paboThI KaHAIOB 1 M 2 U JJIs perynupyemMbIx KaHajioB 3 u 4:

(0,0001-Uguxt0,003) B;

- IUsl QUKCUPOBAHHOTO KaHauna 3:

0,005 B;

- 7S IApaIIeTbHOTO COSAMHEHNS KaHaIoB 1 u 2:

(0,0001-Uewuxt0,003) B;

- JUIs TIOCIIEIOBATENILHOTO COSTMHEHUS KaHaloB | u 2:

(0,0001-Uewuxt0,005) B.

5.3.3 OmpeneneHne HECTAOMIBHOCTH BBIXOJHOTO HAMPSDKEHUS OT WU3MEHEHUS
TOKa Harpy3KH.

Omnpenenenne HECTAOMIBHOCTH BBIXOJHOTO HAIPSDKEHUS OT WM3MEHEHHsI TOKAa HAarpy3KH
MPOU3BOJIUTCS M3MEPEHHUEM NPUPALICHUN BBIXOJHOIO HANPSDKEHHMs NPU BBIXOJAHOM HANPSIKEHHUH,
paBHOM Uyake, ¥ TOKaxX HArpy3kd, paBHBIX lvace ¥ 0, C TIOMOIIBIO BOJBTMETPA YHHBEPCAIHHOTO
B7-78/1. HectaOnibHOCTH BBIXOJHOTO HANPSDKEHUS OT M3MEHEHHMSI TOKA Harpy3KU IMPH MMapajlieIbHOM U
MIOCJIEA0BATEIbHOM O0BEANHCHNHN KaHAIOB | 1 2 onpeaessieTcst TOIbKO IMPH NMEPBUYHON TOBEPKE.

CrpyKkTypHas cxema COeJMHEeHUs MPUOOPOB NMpUBeIeHa Ha puc. 1.

YCTaHOBHUTH PETYJSITOPOM BBIXOJHOTO TOKA KaHajla MaKCUMAJIIbHOE 3HAa4eHHE lvaxe (Kpome
¢duxcupoBannoro kanana 3 moneneit GPD-73303S u GPD-73303D):

- JUT HE3aBUCUMOM paboThl KaHATIOB 1 U 2: lyaxe= 3 A;

- st perynupyemoro kanana 3 (st moxenu GPD-74303S): lyaxe=3 A pu U < 5 B, lyawe= 1 A mipu
U>5B;

- 1uist peryaupyemoro kanana 4 (s mozgenu GPD-74303S): lvae= 1 A;

- JUTS TApaJIeNIbHOTO coeMHEHUS KaHATIOB 1 1 2: lyaxe= 3 A U lyare= 6 A;



- JUIA IIOCJIEN0BATEILHOIO coequHeHMs KaHaJIOB 1 U 2: lyaxe= 3 A.

YCTaHOBHUTH PETYASTOPOM BBIXOJHOTO HANPSDKEHUS WCTOYHHMKA TMUTAHUS 10 BCTPOCHHOMY
WHIUKATOPY 3HaAYCHHE Upyaxc:

- JUIsl He3aBUCUMOM paboThl KaHATOB 1 U 2: Uyake =30 B;

- i pukcupoBanHoro kanana 3 (mis mogeneit GPD-73303S u GPD-73303D): Uyaxe =5 B;

- Juist peryaupyeMoro kanana 3 (s mogenu GPD-74303S):

- st muanasona (0-1) A: Uyae =10 B;
- st qranaszona (0-3) A: Uyaxe =5 B;

- i perynupyemoro kanaia 4 (mus mogenn GPD-74303S): Uyaxe =5 B;

- IJIs IapauienbHOTo coequHeHns KaHanoB 1 1 2: Uyaxe =30 B;

- JUIA IIOCJIEN0BATENLHOTO coenquuaenus KaHaiaoB 1 1 2: Uyaxe =60 B.

B pexuMe BOCHpOW3BEACHHS IIOCTOSHHOTO TOKA YCTAaHOBHTH Ha HArpy3ke OSJICKTPOHHOMN
PEL-300 tok moTpebnenus, paBHBIN |yaxe. I3MEpUTH BEIXOAHOE HAMpsDKEHUE yepe3 | MuH.

OTKITI0YUTH HArPy3KY OT UCTOYHUKA MTUTAHUS.

W3mepenne HeCTaOMIBHOCTH BBIXOJHOTO HANpsOKEHHS MPOM3BOAUTH dYepe3 1 MHUH mocie
OTKJIIOYCHHUS HArpy3KH 110 M3MCHEHHUIO MTOKa3aHUH BOJIbTMETpa yHUBepcanbHoro B7-78/1 oTHOCHTEIHHO
MOKa3aHUN TIPU TOKE HATPY3KH lyaxc.

Pe3ynbTarhl cYMTAIOTCS yIOBIETBOPUTENBHBIME, €CIIM HECTAOMIBHOCTH BBIXOJJHOTO HAMPSHKEHUS OT
W3MEHEHHUS TOKA Harpy3KH HE MPEBBIMIACT 3HAYCHHUSI, BEIYUCIICHHOTO TI0 (hopMyItam:

- JUIsl He3aBUCUMOM paboThI KaHAIOB 1 M 2 U 11 perylnupyemMbIX KaHajioB 3 u 4:

(0,0001 'UBLIX+O,OO3) B,

- JUTsl QUKCUPOBAHHOTO KaHauna 3:

0,025 B;

- 7S IApaJJIeTbHOTO COSAMHEHNS KaHaloB 1 u 2:

(0,0001Upguxt0,003) B iput leux < 3 A;

(0,0002:Usix+0,005) B iput lewx > 3 A;

- JUIA IIOCJIEN0BATEILHOTO COEUHEHNS KaHAIOB 1 1 2:

0,3 B.

5.3.4 Onpenenenne ypoBHS MyJIbCAIIMA BBIXOTHOTO HAIIPSKCHUS.

[MPUMEYAHMUE. IIpu onpeneneHnu ypoBHS MyJbCalldil BBIXOJHOTO HAIMPSHKEHUS HEOOXOIUMO
MUHUMM3UPOBATH BIUSHHUE IOMEX Ha Pe3yNbTaThl U3MEpeHHUH. [ 3TOro HeoOXOAUMO HCIOJIb30BaTh
U3MEpPUTENIbHBIII  IIHYp €  MHHUMaJbHOM  MHIOYKTHUBHOCTBIO  OOmIEro  mpoBoja  (MeHee
0,1 Mx['H), MUHUMU3UPOBATh IUIOIMIAM KOHTYPOB HU3MEPUTENIbHBIX IIeTeil, He MPOBOAUTH MU3MEPEHMS
BOJIM3M  HCTOYHUKOB  3JEKTPOMAarHUTHBIX  M3JIy4eHHH  (T€NEeBHU30p, MOHUTOP  KOMIIBIOTEDA,
paauonepesarouIie yCTpoicTBa 1 T.11.).

Onpenenenre ypoBHs MyJIbCALIUNA BBIXOAHOTO HANPSKEHUS MPOU3BOJUTCS U3MEPEHUEM MyJIbCaluii
HanpsDKeHUs C MOMOILNBI0 MHKpOBoJbTMeTpa B3-57 mpu BbIXOAHOM HampsikeHuU, paBHOM Uyake, U
TOKaX Harpy3kH, paBHBIX lyaxe 1 0.

CrpyKkTypHas cxema COeMHEHUs MPUOOPOB MpUBEIEHA Ha PUC. 2.

4—
Hctounuk
2208 JIATP OATAHUA
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Puc. 2. CrpykTypHas cXemMa COEAMHEHHUS NpUOOpPOB Ui ONpeJeNeHHs YpPOBHS IIyJIbCAlUid
BBIXOJIHOT'O HaNpsKEHUS.

V1 — BOIBTMETD [UIsl U3MEPEHUS HAIPSKEHUS TMTAHUS — BOJITMETP HANPsbKEHUs nuTanus 9533.

V2 — BONBTMETp U M3MEPEHHUsST YPOBHS IMYJIbCAIMU BBIXOJHOTO HAMPSIKEHUS — MHUKPOBOJIBTMETP
B3-57.

Ru — Harpy3ska aktuBHas (peocrtarsl Tumna PCIT).

Onpenenenue ypoBHs MyJIbCalluii BEIXOJHOTO HAMPSKEHUS IPOU3BOAUTCS JJIsl HE3aBUCHMOW PabOTHI
BCEX KaHAJIOB.

Y CTaHOBUTH PETYIATOPOM BBIXOIHOTO HANPSIKEHUSI 10 BCTPOEHHOMY MHIMKATOPY 3HAU€HUE Uyaxc:

- s He3aBUCUMOU paOboTh KaHATOB 1 1 2: Uyaxe =30 B;



- i pukcupoBanHoro kanana 3 (s moaeneit GPD-73303S u GPD-73303D): Uyaxe =5 B;
- 11t perynupyemoro kanaia 3 (s mogenun GPD-74303S):

- st muanasona (0-1) A: Uyae =10 B;

- i nuanaszona (0-3) A: Uyaxe =5 B;

- i perynmupyemoro kanana 4 (s mogenn GPD-74303S): Uyaxe =5 B.

VYCTaHOBHUTH PETYJSATOPOM BBIXOJAHOTO TOKA KaHajla MaKCUMAJIbHOE 3HAa4eHHE |lvake (Kpome
bukcupoBanHoro kanana 3 moaeneit GPD-73303S u GPD-73303D):

- JUTSl He3aBUCUMOM pabOThl KAaHATOB 1 1 2: lyaxe= 3 A;

- it perynuapyemoro kanana 3 (st mogean GPD-74303S): lyaxe= 3 A ipu U <5 B, lyaxe= 1 A tipu
U>5B;

- i perynmupyemoro kanana 4 (mus mogenu GPD-74303S): lyae= 1 A.

VY CTaHOBUTH PEOCTATOM Harpy3ky TOK NOTPEOIEHUs paBHBIM Iyaxc.

OTKJIIOYHUTH HArpy3Ky OT UCTOYHUKA TUTAHMUSL.

N3mepenune ypoBHsI MyJibCAallMid BBIXOJHOTO HAMPSDKCHUS MPOU3BOJIWTH depe3 | MHUH mocie
YCTAaHOBKM TOKAa HAarpy3Kd pPaBHOTO |lyaxe U TIOCHIE OTKJIIOYEHHMS] HArpy3kKd IO TOKa3aHUSM
MUKpoOBoOJbTMETpa B3-57.

Pe3ynbrathl cunTaroTcs yI0BICTBOPUTEILHBIME, €CJIH YPOBEHD MYJIbCAIMI BRIXOJAHOTO HAMPSXKEHUS
B peKMMe CTaOUIN3alluy HAMPsHKEHUS HE MPEBBIIIALT:

- U1l PETYJIMPYEMBIX KaHAJIOB - 1 MB;

- 1uis1 pukcupoBanHoro Kanana 3 (s moaeneir GPD-73303S u GPD-73303D) — 2 mB.

5.3.5 OmpeneneHre OCHOBHOM MOTPEHIHOCTH BOCIIPOU3BEIEHHS BBIXOAHOTO
TOKA.

OmnpepeneHre OCHOBHOW TOTPEIIHOCTA BOCHPOHM3BEACHUS BBIXOJHOTO TOKA MPOBOTUTCS ITYTEM
OHpCI[eJ'IeHI/IfI BBIXOAHOI'O TOKa II0 ITAACHUIO HaprDKeHI/IH Ha Mepe COHpOTI/IBJ'IeHI/IH. Ha}leHI/Ie
HAMpPSUKEHUST U3MEPACTCS BOJBTMETPOM YHUBEpCaTbHbIM B7-78/1 npu BHIXOIHOM HANpPsDKCHUH, PABHOM
Unmake, B PSKAME CTaOMITH3AIIUN TOKA.

CTpyKTypHas cXeMa COSIMHEHUs IPUOOPOB MPUBEICHA Ha puUC. 3.
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Puc. 3. CtpykrypHasi cxema COEIWHEHHs] MPUOOPOB ISl OMPEACIICHUS OCHOBHOW MOTPEITHOCTH
BOCIIPOU3BEICHHS BBIXOJHOTO TOKA.

V1 — BonbT™METp JUIsl U3MEPEHNUS HANPSDKEHUS TUTaHUS — BOJIBTMETP HAIpsDKEHUs uTaHus 9533,

V3 — BOJBTMETP TSI U3MEPEHUS BHIXOJITHOTO TOKA - BOJILTMETP YHUBepcaibHblii B7-78/1.

Ru — karymika snekrpudeckoro conpotusienus P310 (0,01 Owm, lyae=10 A);
Ru — Harpy3ska snektponHast nporpammupyemas PEL-300.

OcHOBHAasi MOTPEIIHOCTh BOCIPOM3BENCHHSI BBIXOJHOTO TOKAa HCTOYHWKA MUTAHUS OIpPEAessieTcs
TOJIBKO I HE3aBUCUMOM pabOThI BCEX peryaupyeMbix kaHaioB B Toukax: 1,0; 0,9; 0,7; 0,5; 0,3; 0,1 ot
MaKCUMAaJIbHOTO 3HAYeHHs BBIXOJAHOTO TOKa C ocTraHOoBKamMH He MeHee 30 cexk B Kaxaod wu3
MEPEYHCICHHBIX TOYEK B COOTBETCTBUU ¢ Tabmumamu 10 u 11.



Tabmuma 10. OmnpeneneHue OCHOBHOW TOTPEIIHOCTH BOCHPOW3BEACHHUS BBIXOAHOTO TOKA ISt
perynupyeMbix kKaHaios 1, 2, 3.

[wnana3on IToBepsiemas DopMyJIbI OITPEIETICHHS IPENEITIOB
BOCIIPOU3BENICHUS, A Toyka lo, A JIOITYCKaeMON OCHOBHOM MOTPEIIHOCTH, A
3,000 £(0,003 l5x+0,01)
2,700 g GPD-72303S, GPD-73303S,
0-3 2,100 GPD-74303S
1,500
0,900 £(0,005" lsx+0,02)
0,300 g GPD-73303D

I'ne lo — 3HayeHne 3amaBaeMoOro ToKa, A,
lsex — 3HAUEHME BBIXOJHOTO TOKA MO BCTPOSHHBIM MHAUKATOpaM, A.

Tabmuma 11. OmnpeneneHue OCHOBHOW TOTPEIIHOCTH BOCIPOW3BEACHHUS BBIXOAHOTO TOKA IS
peryiaupyeMbIx KaHajios 3.,4.

[wnana3on IToBepsiemas @opmya onpeneneHus NpeaesioB
BOCIIPOU3BEICHUS, A Touka log, A JIOITYCKAaeMOI OCHOBHOM MOIPEIIHOCTH, A
1,000
8,388 i(0,003 * IBLIX+0,01)
0-1 0,500 s GPD-74303S
0,300
0,100

Y CTaHOBHUTH PETYJISATOPOM BBIXOIHOTO HAMPSIKCHHSI 10 BCTPOSHHOMY HHIUKATOPY 3HaYeHUE Uyaxc:

- Ui He3aBUCUMOM paboThl KaHATOB 1 U 2: Uyake =30 B;

- JuIs peryaupyemoro kanana 3 (s moaenu GPD-74303S):

- st muanasona (0-1) A: Uyaxe =10 B;
- st qranazona (0-3) A: Uyaxe =5 B;

- aust peryaupyemoro kanana 4 (s moaenu GPD-74303S): Uyaxe =5 B.

B pexume BOCHpOHM3BEICHHS TIOCTOSHHOTO TOKAa YCTAHOBUTh Ha HArpy3ke JJICKTPOHHOM
PEL-300 Tok, OOJBIIMKA MaKCHMAaJbHOTO BBIXOAHOIO TOKA KaHaja, 4TOObl HMCTOYHHMK HAXOIUJICS B
peXHUMe CTaOMIIN3alUY TOKa.

V3MmeHsisi BBIXOJHON TOK C TIOMOIIBID PETyIATOpa BBIXOJHOTO TOKA, MPOBECTH H3MEPEHUS B
YKa3aHHBIX TOYKAX.

OCHOBHas1 MOTPEITHOCTH BOCIIPOU3BECHHS BBIXOIHOTO TOKA OMpeAesieTcs mo Gopmye:

AIi: Ii _IiBLIX, A,
rae li — mokazanue, canutanHoe ¢ HU(GPOBOTO MHANKATOPA HCTOUHUKA MTUTAHUS B 1-OM TOUKE, A,
lisx — 3HAYEHHME BLIXOJHOTO TOKA, A, BBIYHCIEHHOE B I-0M TOUYKE IO
dbopmyre:
IiBBIX: UiVB/RI/I,
rae Uivs — mokasanue, cauTaHHoe ¢ BojbT™MeTpa V3 B i-oif Touke, B;
Ru — 3HaueHue COMPOTUBICHUS KATYIIKU 3JIEKTPUIECKOTO COMPOTUBICHUS, OM.

Ali He ToJDKHA TIPEBHIIIATE MPEIEIOB, BEIYUCISEMBIX TI0 (hopMyaM, TpUBEACHHBIM B Tabaumax 10 u
11.

Pe3ynbTarhl CUMTAIOTCS yIOBICTBOPUTEIBLHBIME, €CITH OCHOBHAS IOTPEITHOCTh B KKIOW TOUYKE HE
MPEBBINIAET JOMYCKAEMBIX MPEIEIIOB.

5.3.6 OmpeneneHne HECTAOMIBHOCTH BBIXOJHOTO TOKa OT HW3MEHEHUS
HanpsokeHus nutanusa Ha =10 % oT HOMUHAIBHOTO.

Onpenenenre HeCTAOMIBHOCTH BBIXOHOTO TOKA IMPOU3BOAMUTCS MU3MEPEHUEM NPUPALCHUN TaIeHHs
HamnpsDKeHUs Ha Mepe CONPOTHUBIIEHMS NPU M3MEHEHUHU HANPSDKEHUS MUTaHUS JIBYX HOMUHAJIBHBIX
3HayeHudd (100 m 230 B) mpu BBIXOOHOM HampsokKeHHH, PAaBHOM Uyake, € TOMOIIBIO BOJIETMETpA
yHuBepcainbHoro B7-78/1.

CrpykTypHas cxema COeMHEHUs MPHOOPOB MpUBEIeHa Ha puUC. 3.
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OnpeneneHyre HECTAOMIIBHOCTU BBIXOAHOIO TOKA IIPOU3BOANUTCS TOJBKO JUIs HE3aBUCUMOM paboThI
BCEX PEryIMPYEMBIX KaHAJIOB.

Y CTaHOBHUTH PETYISITOPOM BBIXOJHOTO HANPSDKEHHS 1O BCTPOSHHOMY HHIMKATOPY 3HaUeHUE Uyaxc:

- Jutst He3aBUCHMOM paboThl KaHATOB 1 U 2: Uyake =30 B;

- Ju1s peryaupyeMoro kanana 3 (mis moaenu GPD-74303S):

- s qanasona (0-1) A: Uyaxe =10 B;
- st qranaszona (0-3) A: Uyaxe =5 B;

- i perynmupyemoro kanana 4 (s mogenn GPD-74303S): Uyaxe =5 B.

Y CTaHOBHUTH PETYISITOPOM BBIXOJHOTO TOKA KaHajla MAaKCUMAIIbHOE 3HAYCHHUE lyaxe

- JUISl He3aBUCUMOM paboThl KAaHATOB 1 U 2: lyaxe= 3 A;

- it perynuapyemoro kanama 3 (st mogean GPD-74303S): lyaxe= 3 A ipu U <5 B, lyaxe= 1 A tipu
U>5B;

- i perynupyemoro kanana 4 (mus mogenun GPD-74303S): lyae= 1 A.

B pexume BoCIpoW3BEICHHS TIOCTOSHHOTO TOKa YCTAHOBUTH Ha HArpy3ke JJICKTPOHHOU
PEL-300 Tok, OOJBIIMH MAaKCHMAaJbHOI'O BBIXOJHOIO TOKAa KaHaja, 4TOObBl HMCTOYHHMK HAXOIWJICI B
pexkuMe ctabuiu3anuy Toka. I3MepuTh BBIXOIHOHN TOK Yepe3 | MuH.

[11aBHO M3MEHHTH HANPSHKCHUE MUTAHHS C MMOMOIIBIO aBTOTpaHCHOpMaTopa OT HOMUHAIBHOTO JIO
mwioc 10 % (110 B qis HomunansHoro 3uadenus 100 B u 253 B s — 230 B).

N3mepenne HeCTaOMIBLHOCTH BBIXOJHOTO TOKa IPOHM3BOJUTH 4Yepe3 | MHH TIOCIEe YCTaHOBKH
HAMpPsUKEHUST TUTAaHKsL 110 U3MEHEHHUIO MoKa3aHui BoJbTMeTpa B7-78/1 0THOCHTENBHO MOKA3aHUN TIPH
HOMHWHAJILHOM HAIPSHKCHUH ITATAHUSI.

[T1aBHO M3MEHHUTh HANPSHKEHHE MUTAHHS C TOMOIIBIO aBToTpanchopmaropa go munyc 10 % (90 B
st HomuHanbHOTO 3Hauenus 100 B u 207 B mns — 230 B) u nmpoBecTH aHAIOTHYHBIC M3MEPEHUSI
HECTaOUIILHOCTH BBIXOJHOTO TOKA.

Pe3ynbTaTthl CUYMTAIOTCS YAOBICTBOPUTCILHBIMH, €CJIH HECTAaOMIBLHOCTh BBIXOJHOTO TOKa HE

MIPCBLIIIACT 3HAYCHUA, BBIYUCIICHHOI'O I10 (i)OpMyJ'Ie:
(0,002 IBLIX+0,OO3) A.

5.3.7 Ormpenenenne HeCTaOWIBHOCTH BBIXOJHOTO TOKa OT HW3MEHEHHS
HaNPSHKCHUS HArPY3KH.

Omnpenenenne HeCTAOMIFHOCTH BBIXOHOTO TOKA OT U3MEHEHHSI HAPSHKEHHSI HArPy3KU TPOU3BOTUTCS
M3MEpEeHUEM TMpHUpAIleHUI MaJieHns HanpsHKeHUS Ha Mepe COMPOTHBIICHUS NMPHU 3HAUEHHSIX BBIXOJHOTO
TOKA, PABHOM |yaxe, M HANPSDKEHUAX HArpY3KH, PaBHBIX Uyaxe U 0,1Uvaxe (JUT perynupyeMbIX KaHAJIOB 3
1 4 — 0,3Uake 1pet Uyaxe= 5 B), ¢ momoIisro BonbT™MeTpa yHHBepcanbHoro B7-78/1.

CtpyKTypHas cxema CoeJuHEHHUs TPUOOPOB IPUBEACHA Ha puc. 3.
OnpeneneHyre HECTAOMIIBHOCTH BBIXOAHOTO TOKA IMTPOU3BOAUTCS TOJBKO JUI HE3aBUCUMOI paboThI
BCEX PETYJIUPYEMBIX KaHAIIOB.

Y CTaHOBUTD PETYIISATOPOM BBIXOJHOTO TOKA KaHajJa MaKCUMAJIbHOE 3HAYEHUE lyaxc!

- JUT HE3aBUCUMOM paboThl KaHATIOB 1 U 2: lyaxe= 3 A;

- s perymupyemoro kanana 3 (st mogenu GPD-74303S): lvaxe=3 A mpu U < 5 B, lyawe= 1 A mipu
U>5B;

- 1uist peryaupyemoro kanana 4 (s moaenu GPD-74303S): lvae= 1 A.

VY CTaHOBUTH PETYISITOPOM BBIXOAHOTO HAPSKEHUS [0 BCTPOCHHOMY MHJIMKATOPY 3Ha4eHUE Upyaxe:

- Ui He3aBUCUMOM paboThl KaHATOB 1 1 2: Uyaxe =30 B;

- st perynupyemoro kanaia 3 (s mogenun GPD-74303S):

- nst qrana3ona (0-1) A: Uyake =10 B;
- st qranazona (0-3) A: Uyaxe =5 B;

- aist peryaupyemoro kanana 4 (st mogenu GPD-74303S): Uyaxe =5 B.

B pexume BOCHPOM3BEACHWS MOCTOSIHHOTO TOKAa YCTAHOBUTh Ha HarpysKe OJIEKTPOHHOM
PEL-300 TOok, OOJBIINK MAaKCHMAaJbHOTO BBIXOAHOI'O TOKA KaHaja, 4TOOBl HMCTOYHHMK HAXOIUJICS B
pexxumMe ctabunuzanuu Toka. I3MepuTh BBIXOIHOM TOK yepe3 1 MUH.

M3mepenne HECTaOMIBHOCTH BBIXOJHOTO TOKa IPOU3BOAMTH uepe3 1 MUH IMOCie YCTaHOBKH
BbIX0THOTO HAMPsDKEHUS 0,1Uyake (7151 perymupyeMbix kaHaloB 3 U 4 — 0,3Uyaxe TpH Unae= 5 B) mo
U3MCHEHHUIO TIOKa3aHWHl BOJIBTMETpPAa YHHBEpcaibHOro B7-78/1 OTHOCHTENBHO TMOKAa3aHUH IIPH
HanpsKeHUH Unyaxe.
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Pe3y.]'II)TaTI)I CUHUTAOTCA YAOBJIICTBOPUTCIIBHBIMU, CCIIN HECTAOMJIbHOCTD BBIXOJHOI'O TOKa OT
HU3MCHCHUA HANIPSIKCHUSA HArpPyY3KHU HC MMPCBBIIIACT 3HAUYCHUA, BEIYUCIICHHOI'O 10 (I)opMyne:

(0,002 Lx+0,003) A.

5.3.8 Omnpenenenue ypoBHS MyJdbCalldidi BBIXOJHOTO TOKa (TOJBKO TIPH
HIEPBUYHOM TTOBEPKE).

[TPUMEYAHUE. Ilpu ompeneneHun YpOBHS TyJbCAIlMi BBIXOJHOTO TOKa HEOOXOIMMO
MUHMMHU3UPOBATh BIMSHUE MOMEX Ha pe3yibTaThl W3MepeHuil. Jljis 3Toro HeoOX0AMMO HCIOJIB30BaTh
U3MEpPUTENbHBIII  MIHYp €  MHHUMaldbHOM  HMHIYKTHBHOCTBIO  OOIIEr0o  TpoBoAa  (MeHee
0,1 Mx['H), MUHIMH3UPOBATh TUIOMIAA KOHTYPOB W3MEPHUTENBHBIX IICTICH, HE MPOBOIUTH H3MEPEHUS
BOJIM3M  HCTOYHUKOB  DJJEKTPOMArHUTHBIX  M3JIy4eHHH  (TeNEeBHU30p, MOHUTOP  KOMIBIOTEPA,
paauornepeaole yCTpOUCTBa U T.11.).

OrmpezienieHne ypoBHS MYJIbCAIMI BBIXOIHOTO TOKA MPOU3BOJUTCS U3MEPEHHUEM IyJIbCAIMi TOKA Ha
Mepe COMPOTUBIIEHUSI C MOMOIUILI0 MUKpOBOIbTMETpa B3-57 mpu 3HaueHUAX BBIXOJHOTO TOKA Iyaxe U
HanpspkeHUsAX Ha Harpyske, paBHBIX Uwake U 0,1Uaxe (27151 perymupyemsix kaHaioB 3 ¥ 4 — 0,3Uyaxe Ipu
UMaKC: 5 B)

CrpyKkTypHas cxemMa COeMHEHUs MPHOOPOB MPUBEIEHA Ha pUC. 4.

Ru
4— ] 1
oo [ )
] Ru

Puc. 4. CrpykrypHas cxema COEAMHEHHMs NpUOOpPOB JMJsl ONpeAeTeHUs YPOBHS IyJbCalMii
BBIXOJIHOTO TOKA.

V1 — BonbTMETp ISl U3MEPEHHUS HANIPSKCHUS IUTAHUS — BOJIBTMETP HANPSDKEHHS mUTaHust D533.

V3 — BOJBTMETp JJIsl U3MEPEHUST YPOBHS MYJIbCAWN BBIXOJHOTO HANPSDKEHUS - MUKPOBOJIBTMETP
B3-57.

Ru — karymka snektpudeckoro conporusierus P321 (0,1 OM, lyac=3,2 A).
Ru — Harpy3ka aktuBHas (peoctatsl THna PCII).
Onpenenenne ypoBHS IyJbCAIlMd BBIXOJHOTO TOKAa IPOU3BOAMTCS TOJBKO I HE3aBUCUMOM

PabOoThI BCEX PEryIUPYEMbIX KaHAJIOB.

Y CTaHOBHUTH PETYISATOPOM BBIXOHOTO TOKA KaHaja MAaKCUMAIIbHOE 3HAYCHUE |yaxc:

- JUTSl He3aBUCUMOM paboThl KaHAOB 1 U 2: lyaxe= 3 A;

- st perynupyemoro kanana 3 (st mogean GPD-74303S): lvaxe= 3 A ipu U <5 B, lyawe= 1 A tipu
U>5B;

- i perynupyemoro kanana 4 (mus mogenun GPD-74303S): lyae= 1 A.

VY CTaHOBHUTH PEOCTATOM HArpy3Kd TOK, OOJBIIMI MAaKCHUMaJbHOTO BBIXOAHOTO TOKa KaHaya, 4TOOBI
MCTOYHHK HAaXOJWICS B PeXKHUME CTaOMIN3aIiK TOKA.

VY CTaHOBUTH PETyJSITOPOM BBIXOAHOTO HANpPSsDKEHUs KaHala 10 BCTPOCHHOMY LIM(POBOMY MHIUKATOPY
noouepeTHO Uyaxe 1 0,1 Uyaxe (10151 peryiupyembix kaHaioB 3 u 4 — 0,3Uyaxec IpH Uyiae= 5 B):

- Ut He3aBUCUMOM paboThl KaHATOB 1 U 2: Uyake =30 B;

- 11t perynupyemoro kanaia 3 (s mogenun GPD-74303S):

- nst qranasona (0-1) A: Uyace =10 B;
- st qranazona (0-3) A: Uyaxe =5 B;

- muist peryaupyemoro kanana 4 (st mozgenu GPD-74303S): Uyaxe =5 B.

N3mepenne mynbcanuii BBIXOAHOTO TOKA MPOM3BOAMTE 4epe3 | MHH IOCIEe YCTaHOBKH BBIXOIHOTO
HanpsKeHU Uyaxe B 0,1Usaxc (@11 perymupyembix kaHanioB 3 ¥ 4 — 0,3Usae pH Uyae= 5 B) mo
MOoKa3aHusIM MUKpoBoJbTMeTpa B3-57.
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3HavYeHHE YPOBHS MYJIbCAIMI TOKA BRIYUCIUTH 10 popMyIie:
Il'IyJ'ILC: UV3/RI/I
rae Uys — nokaszaHue, cuuTaHHOeE ¢ BosibTMeTpa V3, B;
Ru — 3HaUYeHHME CONMPOTUBIICHHS KATYIIKH JICKTPUIECKOTO COMPOTUBIICHUS,
Owm.
Pe3ynbTaThl CUMTAIOTCS YIOBJIETBOPUTEILHBIMU, €CJIM YPOBEHB MYJIbCAIUM BBIXOJHOTO TOKA HE
npeBbllIaeT 3 MA.

5.4 Oghopmnenue pezynomamos nogepxu.

5.4.1 TlonoxwuTenbHbIe pe3yJabTAaTHl TMOBEPKH O(GOPMIISIOT CBUAETEIBCTBOM O TIOBEPKE B
COOTBETCTBHUH C JIEHCTBYIOLUIMMHA HOPMATUBHBIMU IOKYMEHTAMHU.

5.4.2 Ilpu HECOOTBETCTBUM PE3YJIHTATOB MTOBEPKHU TPEOOBAHUSIM JIF0OOTO U3 MYHKTOB HACTOALIEH
METOAMKH MCTOYHMK MUTAHUS K JaJbHEHIIeH SKCIulyaTallud He JOIMYCKAarT M BBIAAIOT M3BEIIEHUE O
HENPUIrOJTHOCTH B COOTBETCTBUU C JCHCTBYIOIIMMHM HOPMAaTHUBHBIMHM JOKyMEHTamMH. B wu3BenieHun
YKa3bIBAlOT IPUYMHY HEITPUTOJHOCTH.
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