Hacrosimmii JOKyMeHT SIBISIETCS COBMEIEHHBIM H COJEPKUT pa3iesibl TEXHUIECKOTO OMMMCAHNUS, HHCTPYKIIUU
IO KCIUTyaTalyy U MacmnopTa.

1. BBEJIEHHUE

1. 1. [Nacnopt mpeaHa3HAYCH IS U3yYEHUS MPUOOPa U NIPABUJ €T0 IKCILTyaTalllH, U PACCUUTAH Ha
00CITy>KMBAIOIIUH ITEPCOHAI, TIPOIIEAINI CTIENUATBHYIO TIOATOTOBKY IO TEXHUYECKOMY HCITOJIE30BAHUIO H
00CITY’>KMBaHHUIO AIIEKTPOHHBIX IEKTPOU3IMEPUTENHHBIX IIPHOOPOB.

TexHU4YECKOE OMUICaHNUEe, HHCTPYKIHUS 10 SKCIUTYATIIUH U TIACTIOPT COCTOST U3 2-X KHUT.

Kuawra I - - Texanueckoe onrcanne, HHCTPYKIUS IO AKCILTyaTaIlH U TACTIOPT.

Kawnra 2 — Anpbom cxem.

2. HASBHAYEHHE ITPUBOPA

2, 1. Mynerumetp nudposoit @4800, B nanpHeiimem - - mpuOop, MpeaHa3HaueH I U3MEPESHUS
MTOCTOSTHHOTO HAIPsKEHUS M ToKa B 3a3emiieHHBIX nersix (U, I); eMKOCTH KOHIEHCAaTOPOB C TBEPIBIM JAMINIEK-
TpukoM (C); MHAYKTUBHOCTH KaTyIIeK 0€3 MarHUTHBIX cepAeYHHUKOB (L); COMpOTHBICHMS TOCTOSHHOMY
ToKy (R); cpenHeli 4acToThl KojeOaHuil U ciieJoBaHUs UMITYJLCOB (!); MPOIEHTHOTO OTKIIOHSHUS
MIPOMBIIIUIEHHON YacTOTHI OT HOMHUHAIBHOTO 3HaueHus (f%); nHTepBaIa BpeMEHH MEXAY AByMS UMITYJIbCaMU
(), a Taxoke I MoIcYeTa KOMMIecTBa UMITYIIECOB (N).

[Tpubop npeaHa3HAYCH IS UCTIOIH30BAHUS B JIA0OPATOPHBIX YCIOBUSAX B KAY€CTBE aBTOHOMHOTO
M3MEPHUTEIHHOTO YCTPOHCTBA, 00ECIIEUNBAIOIIETO U3MEPEHNE TACCHBHBIX TApaMETPOB PaIHOKOMIIOHEHTOB, a
TaKke HaNPsDKEHUS U TOKA, B AIIEKTPHUECKUX IIETIAX ¢ HOPMUPYEMBIM pa3zdopocoM napameTpoB £(1—5)% u
0oJee, 9aCTOTHO-BPEMEHHBIX TTAPAMETPOB HUMITYIbCHBIX U TIEPUOUYCCKIX CUTHAIOB C HOPMUPYEMBIM
pazopocom =(0,1 -- 1)% u Gonee.

[IpuGop coBMecTHO ¢ ITUGPOBBIM KOHTPOJIEPOM MOXKET OBITH MCITOJIE30BaH ISl KOHTPOJISA TapaMeTpoB (B
OTJCIBHBIX KaHAJIaX CUCTEM LIEHTPATN30BAHHOTO KOHTPOJIS) MPOMBIIUICHHBIX TATYUKOB COMPOTUBIICHUN;
JUTSE KOHTPOJIS IPOIIEHTHOTO OTKJIOHEHUS MPOMBIIIIICHHON YaCTOTHl OT HOMUHANBHOTO 3HaueHus (50 ') Ha
JHEProOO0BEKTaX, a TAKIKE TPH MTPOBEICHNUN YKCIIEPUMEHTAIBHBIX paboT. Micronb3oBanue npubopa B
nH(OPMAITMOHHO-U3MEPHUTEIHHBIX CHCTEMAaX HE TIPEyCMaTPUBACTCS.

2. 2. Tlpubop npeaHa3HaueH IS SKCILTyaTaIlul B CISAYIONUX YCIOBUAX:

a) TeMIIepaTypa OKpPYKaroIlero Bo3ayxa
oT mwitoc 5 1o mmoc 40°C;

0) OTHOCHUTEIbHAS BIAXKHOCTh
oKkpyxaroriero Bo3ayxa ot 30 mo 80%;

B) arMocdepHoe gapneHue 760+25
MM PT. CT.

3. TEXHUYECKHUE XAPAKTEPUCTUKHA
3. 1. /Inama3oHbI ¥ MMOMANIa30HKI (TIPEJIEIbl) H3MEepEHUs pubopa MpuBeACHBI B Ta0M. 1.

Tabmuma |

N3mepsiemas Jlnamna3oH nu3MepeHus ITommuama3ons! (Ipeness)

BEJNYNHA

" (0,001 — 1000) B 1; 10; 100; 1000 B

I (0,001—1000) MA 1; 10; 100; 1000 MA

C 1 ad— 100 Mx®d 100 ad; 1; 10; 100 Mxd

L 0,01—H T 0,1; 1 (10 ' — dakynsraTuBHO, 6€3
HOPMHPOBKH MOTPEIITHOCTH)

R 0,1 OMm— 1000 kOm 100 Om; 15 10; 100; 1000 kOm

f (1—1000) kI'a 10; 100; 1000 xI'1t

% / munyc 10% — mtroc 10% |10%,

t 1 mc— 1000 ¢ 10; 100 mc; 1; 10; 100; 1000 ¢

N 1—1 0% g-mm 10* (10 K); 10° (100 K); 10° (M);

( 10" (10 M); 10® (100 M); 10°

- (1000 M)

3. 2. Ilpenexnst m3mepenns f, t, N BeiOupatotcs aBromaruueck, a U, I, C, L, R - BpyuHyto ¢ momoripio nepeKn}o'{aTenﬂ4
«[TPEJIEJIBbI». B Tabin. 2 nmpuBeneHbl NOAMANa30Hbl H3MEPEHHUS IPHOOPA TSI Pa3THMYHBIX BUIOB H3MEPEHHUH
COOTBeTCTBYIOIKE NojoxkeHus nepexitouarens «[IPEJIEJIB».



Tabmua 2

INonoxenue IMopnuanazonsl (Tpenesns) U3MEpeHHs

MEPEKITIOUaTes " I C L R

«[TPEJEJIbI»

0,1110 100 1000 1B10B I1MA10MA|1008D 1 |0,1T 1T 10|100 Om 1
100 B 1000 |100 mA Mk® 10 r kOm 10
B 1000 MA Mk® 100 kOmMm 100

MKD kOm 1000
kOm

3. 3. JJommyckaemasi cyMMapHasi OCHOBHAsI OTHOCHTEIbHas morperHocTh uamepenus U, I, C, L, R, f, t, BeIpakeHHas B
MIPOIIEHTaX OT U3MEPSAEMON BEIMIUHBI, HE IPEBHIIIACT 3HAUCHHUH, IPUBEICHHBIX B TabmuIe 3, rae XKk — KOHEYHOE
3HaueHHe MoJInana3oHa H3MEpeHui;

- IOKa3aHus Mprodopa;

Q -10OPOTHOCTH KATYIIKH HHAYKTUBHOCTH Ha POMBIILIeHHON gacToTe (50 I'm);

tgb — TaHTeHC yIia NoTepb KOH/AeHcaTopa Ha npoMblinuieHHoH yactore (50 I'm).
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3. 4. I[OHyCKaeMaH CyMMapHas OCHOBHast a0comroTHas MOTPECIIHOCTD A U3MEpCHU % He MPCBLIIIACT
+(0y1+

A=

3.5. ﬂOHyCKaeMaH CyMMapHasi OCHOBHast abcoiroTHas MOTPCIIHOCTL CUCTa UMITYJIILCOB N He MPEBLIIIACT +1 umi.

3. 6. Ilpubop obecrneunBaeT TOYHOCTh H3MEpeHus (I.11. 3. 3—3. 5) mpu CIIeAYIOMUX HOPMAJIBHBIX YCIOBHSX:
a) TeMIeparypa OKpyaroliero Bo3ayxa mmoc 20+2°C;

©)

0) oTHOCHTENBHAS BIAXKHOCTH OKpYyXaromero Bo3ayxa ot 30 zo 80%;

B) arMocdepHoe naBierune 760+25 MM pT. CT.;

r) HanpspkeHue nutanust 220" % gacroroit 50+1 [
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o) HaJIMYUe BHEITHUX MAarHUTHBIX TTOJIEH HanpspKeHHOCThIO 10 400 A/M. 3. 7.
ITpu mmepenun U, I, C, L, R Ha Bcex mogauanazoHax ( Kpome

BEpXHUX) IpuOop nomyckaeTr yBenmderne X 10 1,1 Xx (mpeBblmenne npeaeasHoro mokasanus Ha 10%) 6e3 yxyameHus
METPOJIOTHUECKUX XapaKTEPUCTHUK.

3. 8. Beibop monsipaoctr npu m3mepernu U, I, f% — aBTromarngeckuii.

3. 9. IIpu m3mepenun U, I, C Ha KaXJ0M Ipesiesie MOXKET ObITh BBEAEH pexkuM Maciutadbuposanus («X0,1»),
SKBUBAJICHTHBIH CYMMHPOBaHUIO pe3yibTaToB 10 n3mepenuii (c yMHO)KeHHeM Hokasanui Ha 0,1).

3. 10. ITpu mamepenunu U, I, C, L, R npubop nomyckaeT 2-KpaTHyIo eperpy3Ky B TeUCHHE OHOH MUHYTHI Ha BCEX
npejenax, kpoMe BepxHux; npu uaMepenun U Ha npegene 1B u R na Bcex npenenax 10-kpaTHyro neperpysky B
TeueHue 3—>5 c.

3. W. IIpubop obecrieunBaeT ykazaHHYIO TOYHOCTh U3MepeHHus yacToThl (f), curnanoB Bpemenu (t) 1 moacyera
konmgecTBa UMITyascoB (N) (mm. 3. 3; 3. 5) npu cineayrommx mapaMeTpax BXOJHBIX HMITYTbCOB:

a) amruaTyga — ot 1 1o 60 B;

0) IUIATEIBHOCTE — He MeHee 0,5 MKc;
%

B) ¢pour — He Gosee 0,1 MKc.

3. 12. IIpubop obecrieunBaeT ykazaHHYIO TOYHOCTh M3Mepenus (1 3. 3; 3. 4) yacTtoTs! (!) CHHycOMIalbHbIX KoJeOaHni
¢ k03¢ hpUIMEeHTOM rapMOHHUK 10 2% 1py 3¢ deKTUBHOM HarpshkeHHH oT 2 1o 60 B 1 npouenTHoro otkiaonenus (f%)
POMBINIIEHHOH YacToThl 0T 50 't mpu addexrrBHOM Hanpspkernn 60 BEH0%.

3. 13. JlononHuUTENbHASI HOTPEIIHOCTD IPHUOOpPa, BHI3BaHHAS OTKJIOHEHUEM TEMIIEPaTypPhl OKPY)KAIOIIETO BO3AyXa OT
noc 20+2°C 1o mo6oii TeMneparypsl B pesiesiax padbodero Juana3oHa, He J0JbKHa NpeBbIaTh Ha Kakabie 10°C
U3MEHEHHUS TeMIIepaTyphl MOJOBUHBI I0ITYCKaeMOM CyMMapHOM OCHOBHOMW MOTPEITHOCTH.

3. 14. KommyTanuoHHas moMexa, cozaaBaeMasi TOAKIIOYEHUEM K TTUTAIOIICH CETH MapajlieIbHO K MPrOOpy peakTUBHOM
Harpy3ku MorrHocThio 1 KBA ¢ koaddummentom momHOCTH HE 60ee 0,2, HE BIHSET HA METPOJIOTHUECKUE
XapaKTEePUCTUKH MPUOOpa.

3'. 15. BxomHO€ cOnpoTHBIICHUE TIpudopa:

— He MeHee | MOM — npu uzmepenuu U Ha npeaenax 1, 10 u 100 B u 10 MOM — npu u3mepenuu U Ha npenene
1000 B;

- He MeHee 10 kOwm npu u3mepenun f, %, t, N;

- He 6onee 1 KOM — npu u3mepenud I.

3. 16. Bxonnas emxocth Ha Bxoze f, t, N ne mpessiaer 100 mnd.

3. 17. Bpewmst camomnporpesa npubopa He Oonee 30 MUH.

3. 18. Bpems HenpepbIBHOW paboTh prbOopa He MeHee 24 4. TP dTOM 3aJjaHHas TOYHOCTh U3MEPEHHUs 00ecIeunBaeTCs
B TedeHue 4 4 6e3 moBTopHOH Kamudposku npu uzmepennn U, I, C, L; B Teuenue 8§ 4 - - mpu u3MepeHnn R; B TeueHune
24 4 — nipu m3mepenun f, t, N.

3. 19. Bpems oanoro usmepenus BennanH C, L, R B cnensmem pexxume (T. €. MPH TIOCTOSTHHOM TTOAKIIOYSHUHN 00BEKTa
HM3MEPEHUs ), OTCYUTHIBAEMOE OT MOMEHTA ITOJa4YH Ha YIPABIIIIONINI BXO/ 3aITyCKAIOIIEr0 HMITYJIbCa 10 MOMEHTa
BBIJIAYM UMITYJIbCa CYUTHIBaHUA, He Ooree 80 mc; BemmmunH U, I - - He 6omee 150 mc; n3mepenuns BeanauHbl C B pexume
MacmtabupoBanus u L - - He Oonee 0,8 ¢; Bexmunn U, | B pexxume macmirabupoBanus— He Oomnee 1,5 c.

3. 20. Bpems yctaHoBieHus nokazanuil npu uzmepenuu Bennuud U, I, C, L, a Taxxe R Ha momnuanazonax 100 Owm; 1
KOM He mpeBbILIaeT BpPEMEHHU OJHOTO U3MEPEHUS COOTBETCTBYIOIIUX BeMUMH (cM. 1. 3.18). Bpems yctaHOBIEeHUS
nokaszaHui npu usMepenun R Ha nomnamnazonax 10 kOm; 100 kOm --He Oonee 1 ¢, Ha mogynanazone 1000 kOM - - He
6onee 10 ¢ c MOMEHTa MOAKIIIOYESHUS N3MEPSIEMOTO 00BEKTa.

3. 21. [Ipubop obecnedynBaeT BO3MOKHOCTh H3MEPEHHS B TPEX PEKIMAX 3aITycKa:

a) aBTOMAaTHYECKOM OT BHYTPEHHETO XpOHH3aTOpa;

0) aBTOMaTHYECKOM OT BHEITHUX YIIPABIIIOMINX CUTHAJIOB;

B) py4YHOM.

B pexxume BHEIIHEro yrpaBiieHus (IUCTAaHIIMOHHOM) 3aIyCK IPOM3BOANUTCS HMITYITbCOM aMILUTUTYIOH 3 B,
JIIMTEeNsHOCTRIO He MeHee 0,5 Mkc u pporTOM He Gonee 0,1 MKc.

3. 22. [Ipubop obecreynBaeT peryaIupoBKy BPEMEHU HHIUKAIIUU Pe 3yJIbTATOB U3MEPEHHUS [IPH aBTOMATHYCCKOM
pexxume 3amycka ot 0,2 ¢ 1o 3 c.

3. 23. MakcuManbHO€e HamnpsiKeHue, nogasaeMoe Ha u3MepsieMmsle C u L, He npeseimaet +4 B; Ha usmepsiemoe R - - He
6onee 1,5 B.

3. 24. IIpubop BbAAET 3HAYEHUE U3MEPSIEMOr0 IapaMeTpa Ha BHELTHUH pa3beM B apajulenbHOM Koae 8—4—2—1.
[TapaMeTpbl BEIXOHOTO CHTHAJA HA TIOAKITIOYAEMBIX K KOXKIOMY BBIXOIY compoTuBicHusx 20 kKOM mapaienbHo ¢
KOHJIeHCAaTOpOM eMKocThio 100 d:

«1» — monoxurenpHOE HanpspreHne 3 B+20%;

«O» — monoxuTensHOe HanpsbkeHue He 6omnee 0,3 B.

3. 25. Ilpubop B ymakoBKe JJIsl IEPEBO3KH BBIZCPKUBACT O€3 MOBPEIKICHUIA:

a) TPAHCIIOPTHYIO TPSCKY C ycKopeHnuem 30 M/c” ipu yactoTe yaapos ot 80 1o 120 B MuH.;



0) Bo3zaeiicTBHE TeMIiepaTyp oT MuHyc 60 10 Tmoc 50°C;

B) BO3JCHCTBHE OTHOCHTEIBHOW BIaXHOCTH 95% mpu Temmeparype mtoc 35°C.

3. 26. [Ipubop BeIAEp)UBaeT BuOpamnmio gactorort 10 I'm ¢ ammurymoit no 0,1 M.

3. 27. U3omsanus mpubopa MeKITy KOpITycoM U 1ienbio mutanus 220 B BeiepkuBaeT B TeueHue 1 MUH. BO3IeHCTBIE
MIPaKTUYECKH CHHYCOUIAIbHOTO HanmpspkeHns 1,5 kB gactoToit 50 'y mpu yemosmsix 1. 3. 6. 1 10 MOwm nipu 40°C.
3. 28. ConpoTHBIIeHUE H3OJSAIIIH MEXKIy KOPITycoM mpudopa u nemnsio nutanus 220 B ae menee 40 MOwm.

3. 29. MomHocTs, notpednsemast npubopom, He 6onee 40 BA.

3. 30. Hmxnee 3nauenue HapabOTKH pruOOpa Ha OTKa3 IPH JOBEpUTENbHOM BepositTHocTH P* = 0,8 - - He menee 2500 u
JUTS KQXKJIOTO BUIa U3MCPCHUSL.

3. 31. Cpok ciayx0bl mpudopa — HE MEeHee 6 JIeT.

4. KOMILVIEKT NIOCTABKH

§ss |k
5u§ |O.
<, « |ffl *o

T'abapurHbIe
pasMepsl, MM, He
Gornee

O6o3na4yenue | Haumenoanue [Tpumeuyanue

[Komnu-
IEeCTBO

2.728.002 Mynbrumerp unudpo- 130X370X489 Ne* | HacTospHBIHA
Boit 4800,

—_
—_
[\

BapHaHT
118X396X520 CroeyHblit
BapUaHT
Bunka
I'PJIM2-4611102 1
Jlamma HUHJUKATOpHAas1
uudposas UH-12b 2
IIpenoxpanurens
BII1-1-0,5a 3 1
4,853.50)8 Kabens 1
4.853.543 Kabens 2
4.860.008 Iuyp coenunu-
TEIbHBIN

3.6610.005 [IInara

3axuM 1abopaTopHbIil
OtBeptka 7810-0081
2.728.002I1C |ITacnopt

Anb00oM cxem

5. YVCTPOMCTBO W ITPUHITATI PABOTBI

5. 1. llpunnun peiicTBus

HN3mepenue nocrosnHoro HanpsizkeHus (U) u Toka (I).

QOyHKIMOHABHAS CXeMa, TOSICHSIOIIAS TPHHIINIT IpeoOpa30oBaHus HANPsHKEHUS BO BpEMEHHON HHTEpBal,
MokKaszaHa Ha puc. 1.

Usmepsiemoe nampspxenne Ux yepe3 MaciuTabHbli npeodpaszoBarens MIIT (B quanaszone 1 B - -
HETIOCPEICTBEHHO, B auama3one 10 B - - uepe3 BXogHOU MOBTOPHUTEIND, B Auana3zonax 100 B, 1000 B —
gepe3 ACUTENH ) OCTYIaeT Ha BXOA cpaBHUBaromiero ycrpoiictea CY 1. Ha Bropoit Bxom CY 1 moctymaer
MI1000pa3Hoe HANIPSHKEHUE OT TeHeparopa JHHeHHOo-u3MeHstomerocs Hanpspkeaus [JIMH. Oto
HanpsOKeHRE OJHOBPEMEHHO TOCTYIAaeT Ha BXO/ CpaBHUBAIOMIET0 ycTpoiicTBa CY?2, BTOPOI BXOA KOTOPOTO
MOJKJIFOYEH K CPelHEN TOUKE NOTEHIMOMETpa R, H3MEHEeHHEeM CONTPOTUBIEHMSI KOTOPOro MPOU3BOUTCS
YCTaHOBKa HYIIs IpuOopa.

B nauane n3mepenus cxema ynpasnenust CY BblaeT UMIYJIbC, KOTOpHIH 3amyckaer [JIMH.

B MomeHT BpeMenH, koryia BeixogHoe HanpsbkeHue [JIMH cTaHOBUTCS paBHBIM U3MEPSEMOMY HAIPSKEHHUIO
Ux, CY1 BblIaeT UMIYNIbC Ha4alla U3MEPSEMOT0 BPEMEHHOIO HHTEpBaJia, a B MOMEHT BPEMEHH, KOrja
BoIxonHOe Hanpspkenue [JTIMH ctanoButcs paBHbIM HanpsikeHuto cMmerienus Uo, CY2 BeiaeT UMIYNbC
KOHIIa U3MEPSIEMOr0 BPEMEHHOTO HHTEpBAaJa.

[TomyueHHsle Ipy CpaBHEHUH MUII000PA3HOTO HAMPSIKEHUS C H3MEPSAEMBIM HanpspkeHneM UX u
HanpsbkeHreM cMmelieHuss Uo UMIyIbChl ¢ BbixonoB CY MOCTynaroT Ha BX0/bl (QOpMUpOBaTes
NPAMOYTOJIbHOTO UMITyJabca @ NIUTEILHOCTHIO, TponopiroHanbHon UX.
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Puc. 1. Cxema ¢pyHKUMOHANBbHAS H3MEPEHUS HANPSKEHUSL.

Ha stom 3axanumBaeTtcs mporiecc mpeoOpa3oBaHus HANPsDKEHUST BO BPEMEHHOMN HHTEPBaIl.
[IpeobpazoBanue MHTEPBaIA B MPOMOPIIMOHATHBHOE YUCIIO UMITYJIBCOB POUCXOTUT OJJHOBPEMEHHO C
(hopMHpOBaHHEM MPSIMOYTOIBHOTO UMITYJIbCA.

Kirou K otimpaercst mpu cpabarsiBannu CY2 u 3anupaercs npu cpadbarsiBannu CY 1. [Ipu oTKpsITOM
cocTossHAH Kiroda K cueTHBIE MMITYIIBCHI ¢ KBapIIEBOTO TeHepaTopa onopHoi yacToTel I OU moctymaroT Ha
cueTyuk-uHauKarop Cull.

YerpoiictBo onpenenenus nonsgpHoctd YOII ciryskuT 1 onpeneneHus NoispHOCTH U3MEPIEMOTro
HanpspkeHwst. [[pr3HakoM ompeneneHust 3HaKa SIBISETCS 04ePETHOCTh CpabaThIBAaHNUS CPaBHUBAIOIINX
YCTPOKCTB, T. €. IPH MOJMKUTEIHLHOHN MOMSIPHOCTH MepBhIM cpabateiBaeT CY 1, a 3atem CY2, npu
OTPHLATETBHOH MOJSPHOCTH -- HA0OOPOT.

M3mepenue Toka I ocyiiecTBiasieTcsl aHaJOTUYHO OMTMCAHHOMY BBIIIIE, C TOM JIUIIL pa3HULIEH, 4TO
mpeoOpaszyeMoe 30 BpEMEHHOM HHTEPBAJT HAIIPSHKEHNE CHUMAETCS] ¢ KOMMYTHPYEMOTO IIYHTA.
H3mepenune emkoctu (C) n nungykTuBHOCTH (L).

(DyHKIII/IOHaJ'IBHaH CXEeMa, NoACHAIomas MpUuHIUIT Hp€06pa30BaHI/IH C€MKOCTU U UHAYKTUBHOCTH BO BpeMeHHOﬁ
HWHTEpBAJI, IOKa3aHa Ha puUcC. 2.
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Puc. 2. Cxema (yHKIHOHANBHAS H3MEPEHHS EMKOCTH U HHIYKTHBHOCTH.

[Mpun m3mepennu C (nepekirodarens B) 3aMbikatoTcs KOHTaKTH 1, 3 1 2, 4; npu u3MepeHnu L 3aMbIKaroTCst KOHTAKTHL S,
7 1 6, 8. Ucrounuk onopHoro Hanpsbkenus MOH, ynpasnsemslil cpaBHuBatomuM ycrpoiictsom CVY 1, momaet
pasHomnosipHOe HanpsbkeHue Ha nenurens Ri, R2, Ra, Ri n oqnoBpemenno Ha RC—(RL—) nenouky ¢ namepsiemoit
eMKoCThI0 CX (MH AYKTUBHOCTHIO LX) 1 00pa3oBeIM conpotuBieaneM Ry. C Beixoma nemu tenst Ri—Ry omoproe
HanpspKkeHUe mocTymaet Ha Bxoasl HU (HewmrBepcHbIe) cpaBauBaromux ycrporcts CY'1 u CY2. Ha Bropsie Bxoast 1
(MHBEpCHBIE) OCTYIAET IKCIIOHEHITHAIbHOE HanpsbkeHue ¢ Beixona RC nemouku. brnarogaps ucmonp3oBaHuio 2
Pa3HOMIOJIAPHBIX OMOPHBIX HAIPS XKEHUI U 2 CPaBHUBAIOIINX YCTPOUCTB, 00ECIIEUNBACTCS YMCHBIICHNE BIIUSHUS
MOTEPb B M3MEPAEMBIX eMKOCTIX (MHAYKTUBHOCTSX). C BEIXomoB 1 CY2 cuUTHANBI MOCTyNaroT Ha (popmupoBarens O,
KOTOPBIH BBLIEISAET Ba [10CIE10BATENIbHBIX UHTEPBaJla BpeMEeHU IIpU u3MepeHuu Cx u 20 HHTepBaioB Ipu
n3MepeHnu Lx mexnay cpabarsiBanuem CY 1 mpu oHOM MOJISPHOCTH MUTAKOIIETO HANIPSHKEHHS U cpabaThIBaHUEM
CY2 npu apyroit moigpHOCTH nUTarouiero HanpspkeHus. Curnai ¢ Beixoga CY 1 ynpaiseT Takxe
MepEKITIOYeHUEM TTOJIPHOCTH nuTarotnero HarnpsokeHus B IOH. C Beixoma popMupoBaTessi CUTHAI MTOCTYIaeT Ha
ko4 K. B oTkpbiTOM cocTosiHuM Kitoya K cueTHbIe MMITYJIbChI, BRIpadaThiBaeéMbIe TEHEPATOPOM OTIOPHON
yactotel ['OY, uepe3 nenurenp yactorsl Ha 2 (JIH) moctynarot Ha cueTyuk-uHauKarop Cull, mokaspIBaromui
pe3ynbTaT u3MEpeHus: Ha HHAUKATOPHOM Tabio. B ciyuae, korna usmepsiemasi BeIMUMHA COOTBETCTBYET BEpXHEH
TPaHMIIC MIpeiesia u3IMEPeHust, Kaxabiid u3 AByX 1t Cx u 20 mist Lx mocnenoBaTenbHBIX BPEMEHHBIX HHTEPBAJIOB,
BBIJICTICHHBIX (hopMHpoBaTenieM, 030K K 10 Mc ipu u3mepenun Cx u 1 Mc nipu u3MepeHuu Lx, a ux cymmapHas
JUIMTENIBHOCTH K 20 MC (MIpH CyMMUPOBAaHUM UHTEPBAJIOB C PA3HOMOJIAPHBIMH LIMKJIAMH 3apsia U paspsijaa
HEKOTOPBIE MOTPEITHOCTH TPeoOpa3oBaHusi KOMIICHCUPYIOTCS). Jlenenue yacToThl clienoBanus umMmyiascos ['OY,
3aMONHSIONINX AT MHTEPBAbI, B 2 pa3a ¢ nomoiisio Y npuBoguT m3mepsemMblii BpeMeHHOM uHTepBai ¢ 10 mc, T.
€. BBITNIOJIHSIET yCpeJHEHHE 2 BPEMEHHBIX HHTEPBaJIoB Mpu nu3Mepenun Cx u 20 npu u3mepenuun Lx.

[Tpu n3mepennn Cx B cxeMe MpeycMOTpeH pexxuM GopmupoBanus 20 1mociie1oBaTeIbHbIX BPEMEHHBIX
HWHTEPBAJIOB, IITUTEIBHOCTHIO 10 1 Mc Kaxablid. [Tpu aToM n3Mepenue BoimonHseTcs pakrnaecku B 1/10 yactu
mpejesia U3MEepeHusi, YTO YMEHbIIAET BiIusIHUE oTeph B C, a pe3yabTaT NpUBOAUTCA K BepxHemy npeaeny (10 mc)
myTeM cymMmmupoBaHus 10 yka3aHHBIX BpEMEHHBIX HHTEPBAJIOB. DTO [IO3BOJISET PACTAHYTH 1Ky B HUDKHEH 4acTH
KaXJ0TO Tpenesia i3MEPEeHHs 1, TEM CaMbIM, BBECTH HIKHUM npeaen uzmepenus C, paBubiit 100 HO.

N3mepenue comporusienus (R).



OyHKIIMOHATBHAS CXeMa, TOSICHSIOIIAs IPHHIIAI TPe00pa30BaHuUs COMPOTHBIICHHUS BO BPEMEHHOM HHTEPBAJ,
TOKa3aHa Ha puc. 3.
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B 1cxoqHOM cOCTOSHMM KOHTAKThI 3JIeKTpOHHOTo nepekmodarens 11 (B-r) 3akpbiThl, KoHAeHcaTop Co pa3psiKeH.
Bxonnas xiemma Kirl coennrnena co BxomoM cpaBHHBaromiero ycrpoictsa CY U ¢ OmHUM U3 00pa3IoBhIX
pe3uctopoB Ro, 00pa3yromux COBMECTHO ¢ H3MEPSIEMBIM COITPOTHUBIICHUEM JICIUTENh HanpspkeHus Ro/Rx.

C IpuxXoIOoM MMITYITBCA «ITYCK» Tepekiodaetcss Tpurrep T1, v MOsSBUBIIMICS HA €T0 SAMHUYHOM BBIXO/IC
noteHnuan noctynaeT Ha JI1 u Ha kimoy K, Ha BTopoil BX0/l KOTOPOTO MOCTYIAET OTMIOpHAs 4acToTa C BhIXOJa
reHeparopa onopHo# yactotel [ OY. OI1 nepekirouaercs U uepe3 3aMKHYThIe KOHTAKTHI (a-0) ormopHoe
Hanpspxenre UO noctynaer Ha RC-uens (ro, Co); Hanpsbkenue pa3septku Up ¢ konaeHcaropa Co mocTymnaer Ha
nnBepcHbIi Bxo CY. OnHOBpeMEeHHO OTKphIBaeTcs Kimrou K, mporyckast onopayto 4actoty ¢ I'OY Ha cueTdmk-
uaaukarop Call. D10 sBIsSETCS MPU3HAKOM Hadana u3MepeHus (mepeaHuii GpoHT HHTepBana tx).

B moment paBenctBa Ux u Up cpaBHEBaroIIee yCTpOHCTBO (hopMUPYET UMITYIBC, Bo3Bparatormuii Tpurrep T1 B
ucxoaHoe cocrosinue. Kimtou K 3akpriBaeTcs, mpekpaiias NocTyIjieHne onopHoil yactorel Ha Cull, 310 ABIsIeTCA
MPU3HAKOM KOHIIA M3MepeHust (3aHuii (PpOHT MHTepBana tx), a D11 nmepekimovaercsi, CHUMas HanpspkeHne ¢ R—
C-uenu, ¥ yepe3 3aMKHYTbIE KOHTaKThI (B-T') U CONpOTUBJIeHUE pa3psaaa Rp Onokupyer konaencatop Co,
OCYILECTBIISA €ro OBICTPHIH pa3psi. Llukim mpeoOpa3oBaHus MOSCHSIIOT BPEMEHHBIE AUarpaMMBbl, IPUBEACHHBIC HA
puc. 4.

B aBTOMaTHUeCcKOM peKUME U3MEPECHHUS B MOMEHT BO3BpaieHus Tpurrepa Tl B HCX0MHOE COCTOSTHHE 3aITyCKaeTCsI
MYJIBTUBUOpATOP, KOTOPHIH yepes Bpems 0,2—3 ¢ (B TeueHHe 3TOro BpeMEHH Pe3yJbTaT U3MEepEHUs
WHAMIHAPYETCS Ha IU(PPOBOM TabI0) BO3BpAIAETCS B HCXOHOE COCTOSIHUE, 33THUM (POHTOM COpachIBaeT
cuerurk Call 1 BBIIaeT UMITYJIbC ITycKa. Jlanee UK mpeoOpa3oBaHHs TOBTOPSETCS.

HN3mepenne yacrorsi (f).

Wzmepenwne gactotsl (f) ciremoBaHus SMEKTPUIESCKUX UMITYITECOB OCHOBAHO Ha MTOZCYETE YHCIa EPHOIOB
BXOJHOTO CHTHAJIa WX YMCIIa IMIYIBCOB 32 KaJIHOPOBAaHHBIN HHTEpBAI BpeMeHH tn. BennunHa kanmmOpoBaHHOTO
HMHTepBaja BpEMEHU 3aBUCUT OT JUara3oHa u3MepeHus U TpedyeMoi TOUHOCTH u3Mepenus. HyxHblil nHTepBan
BpPEMEHH BHIOMPACTCsl aBTOMATHYECKU C TIOMOIIBIO TeHepaTopa 00pa3oBoii KBapIioBaHHOM yacToThl ['OY, mectu
nenuteneit yactoTsl (fi ... fg), cuetunka CT2, nemudparopa Beidopa nuamazona (JIC1) u cxem coBnajeHus
(CCn3—CCn8) u (CCud—CCnll) (puc. 5).

[pu m3MepeHun 9acToTHI CIeAOBAHMUS IIepPeKIoYarels poaa padbotsl (B1—B7) Haxoaurcs B monoxenuu (f).
[Tocne npuxona umiynbea copoca nexaanbie nenutend (fi ... fe) u tpurrep (T) ycraHaBnHMBaroTCSs B HyJICBOE
cocTosiaue, cueTunk CT2—B COCTOSIHUE «EAUHULIA.

Cxema HauMHaeT paboTaTh C MPUXOAOM UMITYIIbCa ITYCKa, KOTOPHIi 3amyckaeT cenektop nepuona (C). C Hagamom
nepuona (tx) cenekrop ycraHaBimBaeT Tpurrep (T) B eIMHUYHOE COCTOSHHE, YTO U IaeT pa3pelicHue Ha
otkpbiBanue Kiroya (CCml2), yacToTa ONOPHOTO F'eHepaTopa HauWHAeT MOCTYIaTh Ha JICKaTHBIN JICITUTENb
gactoThl. KanubpoBaHHEI HHTEPBATI BpEeMEHH (i17) HAYMHAETCs ¢ yctaHoBieHus Tpurrepa (T) B enuHIIHOE
cocrostame. Jlemmdparop (JIC1) nemudpyer ennananoe coctosiaue cueranka (CT2) u nmomgnepxuBaet
OoTKpBITEIME cxeMbl coBriafieanss CCn4 u CCnll. YUepes cxemy CCn4 u CCnll Ha xirou CCni2 HauuHAET MOCTYIaTh
yactoTa, paBHas 100 k['u. [To apyromy Bxoay Ha ko (CCn2) ¢ cenekropa (C) monaercst UMITY/IbC JIUTENBHOCTHIO tX,
(tx=1-).

IX



Ecmu 3a Bpems tx Ha Beixoze kmovya CCn2 He TOSBUTCS UMIYIIBC, TO Yepe3 BRIpaboTaHHBIN HHTEPBAT BPEMEHH th Ha
Beixoxe CCnll mosiBiseT-
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cs UMITYJIbC, KOTOPBIX Yepe3 nepekitouareis BS nocrynaer Ha Tpurrep T 1 onpoKUIBIBAET €r0 B HYJIEBOE
cocrosiaue. IMmynbe IuTenbHOCTRIO th, CHUMaeMbli ¢ Tpurrepa T, moctymaer Ha ko CCr! u monaepxuBaer
€ro OTKPHITEIM Ha BpeMs tn. [1o apyroMy BXoay Ha KIF0Y MOCTYHAIOT UMITYNIBCHI £X, CHUMaeMble ¢ pOpMHIpOBATEIIS
uMIynbcoB F; komudecTBo ux, mpo-
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Puc, 5. Cxema ¢yuxunonaannas uamepenusi f, {, N,

menmmx yepe3 kirod CCnl, moncunteiBaercs cuerunkoM CT1. KonuuecTBo UMITYTbCOB, TIOACYMTAHHBIX B
CUETYHKE, U OYIET SIBIATHCS Pe3yIbTaToOM H3MepeHHs fX.

Ecnu 3a Bpems tx Ha Bbixoze kmovya CCn2 mosBUTCS. UMITYAbC, TO OH OyAeT noacunTan cueTyukom CT2,
nemmpparop (JIC1) uamenut cBoe cocrosiaue u oTkpoeT kioun CCnS u CCulO, ueM yBennuut 1u no
CPaBHEHUIO C TIPEABLAYIINM B AeCSTh pa3. Eciu u B 3ToM citydae Ha Bixofie kiroda CCn2 mosBUTCA
HAMITYJIBC, TO OH OymeT momacunTtan cuetankoM CT2 n gemmdpartop noaxmount kimoun CCnd u CCn9. Ecnu B
cuetunke CT2 3amumiercs 4ucio 0ombiie «3», 3T0 OyJIeT 03Ha4aTh, YTO YacToTa u3MepeHus Hnxke 1 k[, T.
€. HaxOIuTCs BHE quana3oHa uamepenus. Jemmudparop JC2 CiyxuT Ijs yupaBaeHHs HHAMKAILIMEH 3amsTon
Y pa3MEpPHOCTH Pe3yabTara N3MEPEHUsI.

H3mepenne nHTepBaJIOB BpeMeHH (X).

Pexum n3mepennst HHTEpBaJIOB BpEMEHHM OCHOBAH Ha MOJCUETE KOJMYECTBA UMITYJIECOB U3BECTHON YaCTOTHI
3a UHTEPBaJI BPEMEHHU tX.

B ricxogHOM COCTOSHUY TIEPEKITIOUaTeNb poja padoT HaxoauTces B monokennd t, caeranku CT1, CT2 — B
HYJIEBOM COCTOSIHMU; Aekaanble aenurenu (fo, fi, 2, fa, 4, fs) - ~ B HyneBom cocrosauu. Ummynbce mycka
naet paspeuienue cenekropy (C) Ha 3amyck. C HauanoM nepuoaa 3amyckaercs ceaekrop C v OTKphIBaeT
ko4 CCnl2. IMITybCBI OTTOPHOM 9acTOTHI MOCTYMAIOT HA JeKaIHBIH JETUTENb U C JUKPETHOCTHIO
nexagHoro nenutens Ha cxeme copmasieHnss CCn3—CCn8. Tak kak B HAYaIbHOM COCTOSTHUY B CUETUHKE
CT2 3anucaH Hy/b, TO IeIN(PATOp HOATOTABIMBAET K OTKPBIBaHHIO cxeMy coBnaaenus CCn3. Mmynbcerr
onopHo# yactoTel =1 MI'1| uepe3 cxemy coopku CC61 moctynarot Ha ko4 CC2, KOTOPBIi momaep-
JKUBACTCS OTKPBITHIM CEIIEKTOPOM Ka Bpems tXx. Mimynbchl ¢ Berxoma CCr2 gepes nmepexirodarenns Bl
noctynatoT Ha cueTuuk CT1. Eciu 3 CT1 npousoiiaer nepenosHeHre, TO UMITYJIbC EPENOTHEHUS
nepenuuiercs B ctapunii paszpsan CT1 u noctynut Ha cueTuuk CT2, KOTOpBIH, B CBOIO OYEPEb, IEPEBOIUT
nemudparop B nonokerue 1, yem Boikimount cxemy CCn3 u noakiarount CCr4. [TpousoiaeT yMeHbIIEHHE
Y4acTOTHI 3alI0JIHEHUS HHTEPBAJIOB BPEMEHHU tX B I€CAThH pa3, YTO O3HAYAET IEPEXO0 Ha APYTOM AHana3oH.
AHaNOTMYHO MPOUCXOIUT PadbOTa CXEMBI MPH MOCIIEIYIOUINX MEePENoIHeHUsIX. Pesynbrar usmepenus



3anuceiBaercs B cuetanke CT2.

IMoacyer koauyecTBa UMIMYJIbCOB (N).

B pexxume cueta UMITYICOB TPUOOP MOACYUTHIBAECT KOJTHMYECTBO UMITYIIHCOB 32 BPEMS, TIPOIIEAIIEe OT
momeHTa HaxxaTus KHonkd « CTAPT» no nHaxkatus kHonkn «CTOID».

B pexxume cueta MMITYIHCOB MIEPEKITIOYATEIb PO/ia PA0OT HAXOAUTCS B TIOJIOKEHUU N, CUSTUUKH U JCITUTEIh
B HyJeBOM cocTosiHuH. [Ipu BeIpabOTKe CUTHANIA «CTapT» OMPOKHUIBIBAECTCSA TpUITED T, MepexoasIIiii B
SIMHUYHOE COCTOSIHUE M OTKpbIBaeTcs kitou CCnl2. Mmmynbebl ¢ popmupoBatens F uepes nepekirouarens
B7 noctynarot Ha TUHEHKY AeTUTENeH.

Tak kak B HauaiapHOM cocTtostHun CT2 - - B HyneBoM nonoxkennu, aemudpartop JIC1 momnepkruBaet
OTKpBITEIM KTF0u CCni3, 1 ummynberl gepe3 CC61 u nepeximouarens B1 moctymnator Ha caetuuk CT1. [pn
nepenonHenny cueryrka CT1 mpoucxonuT 3anuchk UMIynbca nepenoaHeHus B crapmui pazpsag CT1 u
sanuck enuHuipl B CT2. [pu atom aemmudparop 3akpeBaer karod CCn3 n otkpeisaet kmod CCn4, 9To MpABOIUT
k nenennto N B fecsTh pa3. [lanee paboTa MpOMCXOMUT TaK e, KaK OMUCAHO BBIIIE IS pekuMa u3Mepenus f, t.
H3mepeHue NPOLIEHTHOIO OTKJIOHEHHs MPOMbIILJIeHHOH YyacToThl oT S0 I'n (%).

(DyHKHI/IOHaJ'IBHaH CXEMa IMpUuBECJicHa Ha pUC. 6.
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Puc. 6. Cxema pyHKITMOHAIbHAS U3MEPEHHS IMPOIIEHTHOTO OTKJIOHEHHS YaCTOTHI.
Bxoanoti popmuposarens (@) Bmecte ¢ cenexkropom C popmupyet
1
UMITYJIbC HANPSDKEHUS ATUTEIBHOCTBIO tX =
Ix
KOTODBIN TIOCTYyIaeT Ha
(opMupoBaresb pazHOCTHBIX HHTEpBaioB OAt. BeleneHHBIN CeIeKTOpOM UMITYIIEC OTKpBIBaeT Kitod K1 ¢ Havyazom
nmiynbea. Onophast wacts ¢ 'OY yepes kitou K1 nocrynaer Ha nenutens 1, KOTOpbIil BEIpabaThIBaeT OMOPHBIN
nnrepsan =20 mc. @opmuposarens GA1 BeipabaTsiBacT pa3HOCTHBIH UMITYJIBC JUINTEIBHOCTHIO
At—to—tx.
CueTHble uMITyIbCHI gacToToi fi = K-fa ¢ kBapiieBoro reneparopa 'OY B TeueHne uHTEpBaNa A = ty) — tx dyepe3 K4
K2 noctynaror Ha cuetunk. L{upposoe nokazaHue cueTyUKa B KOHIIE LUKJIA:

N — _\t____ tH - t\ fH fx _ Ix '"_TLH K—K. Al

LR (2
T] 18} l i X fx ) )

Ecin fx 6mmsko k fn u K=I0", To N 6yzer npomnopiioHansHo OTKIOHEH IO fX 0T HoMHHAIbHOTO 3HadeHus 50 ' B
nporenTax. [Tpu fx” fa, B mokazanusax nmpudopa BOZHUKAET METOAMYECKAS TTOTPEIITHOCTh, 0OYCIIOBJICHHAS TEM, 94TO N
MPOMOPIHOHAIBHO OTHOCUTEIBHOMY OTKIIOHEHHIO He OT fa, a ot fX.

MeToauveckas OTPEIIHOCT BBEICHa B (POPMYJTY MOTPEIIHOCTH Mpudopa npu usmepenun %.

5. 2. Onucanue KOHCTPYKUUM M NPUHIUNHNAIBHON JIeKTPUYECKOI cXeMbl

B cxeme (cM. puc. 4 B anpboMe cxeM) JaHbl COSNMHEHHUS OCHOBHBIX OJIOKOB MTPUOOpa, UMEIOIIHNX
CaMOCTOSITEIbHOE KOHCTPYKTUBHOE UCIIOJIHEHHUE.

bnok nuranus o6paszoBan TpanchopmaTopoM Tpl, pacmonokeHHBIM Ha MIACCH IPUOOpPA COBMECTHO C
ANIEKTPOIIUTUIECKUM KoHIeHcaTopoM GuisTpoB (C3—CHD), 1 meyaTHBIMU TUTATAMHA UCTOYHUKOB TTUTAHUS,
BcTaBisieMbIMU B pa3zbemsl 1114, I115; Ha oTaenpHyr0 mI1aTy-painaTtop BEIHECEHBI MOIIIHBIE PETYIUPYIOINE
TpaH3ucTopsl cTadmmu3aropoB T1, T4. CrabunmsaTopsl codpanel Ha Moxyisax 701MII121, 701MI122, 701MI123.
HuckperHas yacth npubopa oopasosana 6mokamu FTN Ne 1, FTN Ne 2, pacnonoxeHHBIME, Ha COOTBETCTBYIOIIHNX
nedaTHpIX Toiatax (paszbemsl 11113, 11114), 6nokamu aekanabix aenuteneit (L7, 11112) u nuHAMKATOPHBIME
namnamu JI1—J17, 6mokom ynpasnenus (LL10) u BxonusiM hopmupoarenem (IL115). TTocnenuuii pasmelex Ha



OJIHOI1 ITaTe C TIOBTOPHUTEIIEM, UCTIONB3YeMBIM B cxeMe m3MepeHust U. GopMupoBaTeb NCIIONB3YEeTCs B PEKUMAx
m3mepenus f, t, N, f%. Cxemsr FTN Ne 1, FTN Ne 2 ciryxar aj1st aBTOMaTHIeCcKOro BEIOOpa Juana3oHa
(cooTBeTCTBYIOIIIEE YIIPAaBIICHUE 3aMATHIMU Ha Nammax JI2—IJI5 u pasmepHocTsaMu Ha nammax JI6—J17) u
MOTyYeHHsI YHUTAPHOTO KoAa (TI0CIeI0BaTeIbHOCTH CIETHBIX UMITYIIBCOB), MponopuuoHansHoro f, t, N wmu % B
BBEIOpaHHOM JHana3oHe n3Mepenus. Ha miarax AekaJHbIX JeTUTeNeH pa3MeIeHbl CYSTHBIC IEKaIbl U nenrdpa-
TOPHI K HUM, a TaK)KEe HEKOTOPBIC AJIEMEHTHI JIOTHKH yIpaBieHUs. OcTadbHBIE JIEMEHTHI JJOTUKU YIIPaBICHHS, B
TOM YHCIIe, ¥ nenu (GopMUpoBaHus 3amycka U, HCIIOIbp3yeMble TaKKe IS IPYTUX U3MEPSIEMBIX BEIHYIHH: IIETTH
cOpoca, ey 3aJaHus [UIMTETFHOCTH IIUKIIA H3MEPEHHS (0TCUeTa) B aBTOMATHUECKOM PEKHIME C BEIHOCHBIM
MOTCHIIMOMETPOM-BEIKITIOUaresieM R8 cocpenorouens: B Oioke ynpasienus. [lomumo 61okoB f, t, .N, BpeMeHHbIE
WHTEPBaJIbl, MIPOMOPIMOHANTBHEIC n3MepsieMbIM BenrurnHaMm (U, I, C, L, R) BepabaThiBatoTCsl B COOTBETCTBYIOIIUX
AHAJIOTOBBIX OJIOKax. DTH MHTEPBAJBI HOCTYNalOT Ha cOopky B iate FTN Ne 1, oTkyna (mociie 3amomHeHus
OIIOPHOM YaCTOTON KBApIIEBOTO TeHEPaTOpa) BEIpaO0OTaHHBIN YHUTAPHEIM KO MOCTYIAET Ha ACKaTHBIA ICITUTEIh
JUISL c4eTa, Jei(panuy 1 UHIUKAIIH.

[peobpazosarens U, I BeimonHeH Ha nevatHo# miate 113 u conep kuT renepatop pa3BepTKH U CPABHUBAOIICE
YCTPOHCTBO; Ha JTUIIEBYIO TTAHENb TPUOOpa BEIHECEHBI MOTEHIIMOMETPBI R2, R6 st kanuOpoBKY Ipeaena u
YCTaHOBKH HYJISI; BHE TUIaThl HAXOAMUTCS Takke KoHaeHcatop C2 reneparopa pazseptku U, 1.

[Ipeob6pazoBarens C, L BeimonHeH Ha NBYX rmevyaTHbIX miatax (1112 u 1118), mpuuem nepBast mpeacTapiseT coboit
YCTPOHCTBO CpaBHEHHS ¢ (POPMHPOBATEIEM, & BTOPasi — UCTOYHHK OMOPHOTO HanpsbkeHus. C 3THX AT Ha
JIUIEBYIO ITaHEJ b MPUOOpa BEIHECEHBI KATMOPOBOYHBIE MOTeHITMOMETPhI R1 (ycTaHoBKa npexena) u R10
(ycTaHOBKAa MHHUMYMa IIOKa3aHHUH WM CHUMMETPUH, BHITOTHSIONIAS POJIb YCTAHOBKH HYJIS).

[IpeoOpazorarenp R BhIMoNHEH HAa 0JHOM neyaTHOU iaTe 1119.

Ha numieByro manens BeiHeCeHsI HoTeHIMOMETpEI R11 1 R13, ciryxarue ans ycTaHOBKH HyJISI U TIpeelia
HU3MEpEHHUS.

OcHoBHas KoMMyTalus BellonHeHa Ha nepekitouatensx B3 («PO/] PABOTbI») u B2 («ITPEJEJIbI»).
[Mepeximouarenem «POJ] PABOTBI» komMyTupyroTcs, B 4aCTHOCTH, BXxoaHbIe pasbeMbl «U, I» (LI16) u «R, C, L»
(LII11). Pazsem «1000 V» (11117) monkiro4eH HEMOCPEACTBEHHO K

BXOAHOMY AenuTento U. DNeMeHTHl AeTUTENs COBMECTHO C APYTUMU OTIOPHBIMU PE3UCTOPAMU CXEMBbI
npeobpazoBanus R u C, L yctanoBieHs! Ha 0110ke 00pas3moBeIX pesuctopos 11120,

Ha nuneByro manenb, HIOMUMO YIIOMSIHYTBHIX OPTAaHOB PETYIUPOBKH, BhIHECEHBI: KHOMKA «ITYCK»,
WCIIONb3yeMast TIPY BCEX BUAAX U3MEpEHUN (BHEITHUI 3aITyCK OCYIIECTRIsIeTCs ¢ pazbema 1116,
HaxOJSIIIIerocs Ha 3a/IHEH cTeHke mpubopa), a Takxke KHOKHA «CTAPT» u « CTOID», ucnonszyemsie pu
caetre N. Kpome Toro, Ha iepeIHIOI0 TTaHeNb BeIHECEH nepekiodarens BS « [ TOJIAPHOCTby, cayxarntuit
JUTSL BEIOOPA MIOJIIPHOCTH MPU U3MEPEHUH YaCTOTHO-BPEMEHHBIX CUTHAJIOB.

Tymomep BrimoueHws nprudopa «CEThy ycTaHOBIICH Ha JTUIIEBOH IMAHEIH, a MPEAOXPaHUTEh -- Ha 33 HEH
cTeHKe Tpudopa.

IIpeoGpa3oBare/ib HANPSAKEHUST U TOKA

[IpeobpasoBarenb COCTOMT U3 TeHepaTopa JMHEHHO-U3MeHsromerocs Hanpsbkenus [ JIMH, cpaBauBaromumx
YCTpOHCTB, (hopMUpOBaTENs BpEMEHHOTO HHTEPBAJIA M YCTPOICTBA ONPEAEICHHS MOIIPHOCTH H3MEPSEMOTO
Ha-TPsDKEHUS (CM. PHC. 2 B aTbOOME CXEM).

['JIMH siBnsieTcst UCTOYHUKOM 00Pa3I[0BOTO Pa3BEPTHIBAIOIIETO HAMIPSHKEHSI, KPYTHU3HA KOTOPOTO
M3MEHSETCS IyTeM U3MEHEHHS COMTPOTUBIIEHUS B IIETIN pa3psa BpeMszagaromiero kouaencatopa C2 (cum.
puc. 4 B amp00Me cXeM) TIpH KaTMOpOBKe Mpruoopa.

B ucxognom nomnoxkeHuu Tpan3ucTopsl T2 u TS 3aKphITH U BpeMsiza-Aaroluil KOHAEHCATOP 3apsbKeH
MIPUOTU3UTETHLHO IO HANPsDKEHU Ha 0a3e TpaH3ucropa TS, koTopoe onpenenseTcs ctabumutporom /7.
[Ipu momade ympapmisioniero curaaia Tpau3ucTopsl T2 u T4 OTKpPHITEI 1 HAYMHAETCA pa3ps/l KOHASHCATOpa
yepe3 T4 B Mukpocxemy Y5 u pesuctopsl R28, R29.

Onementst TS5, /17, R18, R19 coyxar ans crabunmsanuu Toka.

Jnst ymeHbIeHus: Ko3QduIreHTa HeMMHEHHOCTH UCTIONB3YETCS OJMH TPAH3UCTOP MUKPOCXEMBI Y4 H OJIMH
TPaH3UCTOP MUKPOCXEMBI Y5, BKJIIOUCHHBIE 110 CXEME COCTAaBHOTO TpaH3UCTOpa. [[Ba Apyrux TpaH3ucTopa u3
ATUX MUKPOCXEM CIIY>KaT JUTsl TEPMOCTAOMIN3AIIUN U3MEHEHUS KPYTH3HBI BHIXOHOTO HATIPSHKCHHSL.
YcerpoiicTBa cpaBHEHUS CITyXat Ui (PUKCAIM MOMEHTOB PAaBEHCTBA JBYX HANPSDKEHHH, OHU BBITIONHEHBI Ha
MHKpocxeMmax Y2, ¥Y3. @opMupoBareah BpeMEHHOTO HHTEpBaIa coOpaH Ha MUKpocxeMax Y6, V7, V8, V10,
a YCTPOMCTBO yHpaBieHUs MOJIPHOCTH — Ha MUKpocxeme Y9.

IHoBTOpHuTE L BXOAHOI. DOpMHUpOBaTETb

[ToBTopuTEeNs (CM. pric. 13 B ampOoMe cXeM) IPUMEHSETCS IS COTIIACOBAHUS BEICOKOTO BXOTHOTO
conpoTuBieHus Ha npeaene 10 B ¢ HU3KUM BXOIHBIM CONPOTUBICHUEM YCTPOICTBA CPaBHEHMUSL.

CpaBHEHHE BXOHOTO U BBIXOIHOTO HANPSHKCHHUN OCyllecTBseTcs Ha quddepennmansHoM yeunurene Y1,
[Torentmomerpom R18 mponsBoanTcs ycTaHOBKA HyJIS Ha BBIXOJIE IPH KOPOTKO3aMKHYTOM BXOJIE.



ITorenumomerpom R7 npou3BoguTCA YCTaHOBKA HYJIEBOTO BXOIHOTO TOKA.

Kackan na Tpanzucrope T4 coyXuT A yBeIHUCeHUS 0011ero ko3 puimenTa ycuiaeHus
nddepeHIHaNTBEHOTO YCUIUTENS HOCTOSHHOTO TOKA P Pa30MKHYTOH CBS3H.

Crabunutpons! /18, /19 oGecrieunBaroT MUTaHUE MUKPOCXEMBI, 8 TOKO-CTAOMJIM3UPYIOLIUE IBYXITOTIOCHUKH
Ha Tpan3ucropax T1, T2 3a1ar0T TOK Yepe3 CTaOMIUTPOHBI.

JlmnaMudeckuii quana3zoH moroputeis +10 B mpu HanpshKeHUN MATaHWSI MEKPOCcXeMbl 12 B.
dopMupOBaTENb CITYKUT 151 (POPMHUPOBAHUS U YCHIICHUS BXOTHBIX CUTHAIIOB TIpu m3Mepenud f, t, N u %.
dopmupyroliee YCTPOHCTBO BKIHOUACT: YCHIINTENb-(hopMupoBareib (¥Y2), IpeAcTaBsioniui codoi qudycu-
JINTENh, CMEIEHNEe KOTOporo KomMmyTHupyeTcs nepekimodarenieM «[IOJIAPHOCTDby, Tpurrep-
¢dopmuposarens (T3, V3) u BeixogHoi cormacyromumii kackan Y4, R11, C5, R16, C6 - - koppekTupytomuue
uenu. /14, JIS - - 3amuTa OT neperpysKH.

HcTouHNK OMOPHOT0 HANPSIZKEHUS

Uctounnk onopuoro Hampspxenus C, L (MOH) (cm. puc. 12 B ansboMe cxeM) npeacTaBisieT co00i HCTOUHHK
Pa3HOMOISIPHOTO CTAOMIIM3UPOBAHHOTO HAIIPSDKEHUS, HCTIONB3YIOIIUI B KaUECTBE OITOPHOTO JJIEMEHTA
KpeMHUEBBIN cTaOniuTpoH /11, mepexiroueHne MmoIsipHOCTH KOTOPOTO OCYIIeCTBIIsIETCSI KoMmMyTaTopom T1,
T2. Ynpasieunue tpanzucropamu T1, T2 BBIIOIHIETCS UMIYJIbCAMH, CHUIMAEMBIMHU C BBIXOJIa KOMMYyTaTopa
CV1 6noka YC (ycrpotictBa cpaBHeHHs1) yepe3 KOHTAKT ««OBP. CBA3by.

PaznomonspubIii curaan hopMbel MeaHAp, CHUMaeMbIi ¢ aenutens RS, R6, R4 (motenmmmomerp R6
WCTIONIB3YETCS ISl eT0 CUMMETPUPOBAHUS ), IOAAETCS Ha YCHIINTENb MOIIHOCTH, KOTOPBIH COCTOUT U3
muddepenuuansHoro npeaycuautenst Y1 u coOCTBEHHO YCHIINTENS! MOIIHOCTH, BBIMIOTHEHHOTO Ha MIECTH
KOMIUIEMEHTAPHBIX TPAH3UCTOPAX, BKIIOYEHHBIX KaCKaIHO MO ABYXTaKTHRIM cxeMaM. HeoOxoqumast
TOYHOCTH CHMMETPUPOBAHHSI BRIXOJHOTO HAMPSHKEHUS 10 aMILTUTY/E 00ecTiednBaeTcs ITyOoKoH
oTpuLarenbHoi 00paTHOi cBsa3bio Rll, C4, oxBaThkiBaromield yCHIUTEb.

YcraHOBKa HYJIEBOM TUHUN CUMMETPHUH (IPUBEICHHOHN KO BXOAY) HANPSsHKEHHSI BBITOTHICTCS IyTeM
PETYIMPOBKH IMOTEHITHAIA CMEIIICHUS Ha TIPSIMOM BXone npemycummtens Y 1, caumaemoro ¢ nenurens R7, RS
u morernromeTpa R10 (cM. puc. 4 B anmp00oMe cxeM), BRBIHECEHHOTO Ha TIEPEIHION0 TTaHeNb IpHoopa.
CuMMeTpHur COOTBETCTBYET MUHIMYM NOKa3aHUs Ha U(POBOM Tabo (aCHMMETPHS B JIIOOYIO CTOPOHY
YBEJIMYUBAET TOKa3aHMs); TOT MPU3HAK UCTIOJIB3YETCs I KanOpOBKH MprOopa B pexkume u3meperust C
(L) mytem perymuposku R10.

YerpoiictBo cpasHenust C, L

YerpoiictBo cpaBueHust C, L (cM. puc. 7 B anp0oMe cxeM) CIyXUT it (PUKCAI[UH MOMEHTOB PaBESHCTBA
Pa3HOIOJIIPHBIX OTIOPHBIX HAMPSDKEHUHN M HANPSDKEHUS Ha BeIxoze m3mepurenbHoii RC—(RL—) nenmw, a
Taxoke [ popMupoBaHNS MHTEPBAIOB BPEMEHH, TIPOTIOPIMOHAIBFHBIX H3MEPSEMON BETMIUHE.
VYerpoiictBo cpaBaenus (YC) coctouT u3 2 auddepeHunanbHbIX ycuinTenei-kommnaparopos Y1, Y2 B
MHKPOMOTYTFHOM HCITOJIHEHUU U (hOPMHUPOBATEIS, BRIMTOJTHEHHOTO HAa MUKpocxeMax Y3, Y4, V5, V6, V7,
VY8, YO.

Brrxomuoti curnan MOH-C, L, uepes genmutens Rl, R2, R3 momaercs Ha npsmble BX0bI KOMIIapaTopoB Y1,
V2. Ha unBepcHbIe BXObl KOMIIAPAaTOPOB MOJAETCsl HAPsHKEHUE SKCIIOHEHIUAIBHON POPMBI, cO31aBaeMoe
WHTETPUPYIOIIEH N3MEPUTENbHON LENbI0, 00pa30BaHHON OMHUM 00Pa3I[OBBIM PE3UCTOPOM, HAXOAALITUMCS B
0710Ke 00pa3OBBIX BEIMYMH U U3MEpAEeMOl eMKOCThIO CX (MHIYKTUBHOCTBIO LX).

[Iponecc komnapupoBaHus U (HOPMUPOBAHUS BEIXOJHBIX HHTEPBAJIOB MOSICHAIOT JUArPaMMBbl HATIPSKCHHIH,
MpUBEICHHBIE Ha pUC. 7.

JlomoTHUTETEHOE BKITIOYCHHE ICKATHOTO CUETINKA Ha MUKpocxeMe Y 7 ucmonbiyercs mis 10-kpaTHOTOo
YBEIIMYCHHS KOJTMYECTBA CYMMHUPYEMbIX BPEMEHHBIX HHTEPBAJIOB B peskuMe Macitadbuposanus («X0,1»), a
TaKxKe
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KanmbpoBka npezesna u3MepeHus 0CyIIeCTBISETCS ITyTeM PETYIHPOBKH yPOBHS cpabaThIBaHUs Ha IPSMOM BXOJE
KoMIaparopa Y2 ¢ momonipio noreHimomeTpa R1 (cM. puc. 4 B anp0oMe cxeM), BRIHECEHHOTO Ha TIEPETHIO0
na”ens npubdopa. [lorenuuomerpst R4, RS cioyxat ais ycraHOBKM HadanbHOro cMeulenus Y1, Y2 npu
nepBOHadaIbHO HacTpoiike. KonTponbHbie Toukn KT1—KT5 ncnons3yrorest a1t KOHTpoItst pyHKIIMOHUPOBAHUS
npeobpazosarens C (L), T. e. coBokymHocTH 051okoB MOH 1 YC nipu ero HacTporike.

[IpeoOpazoBarens COMPOTHBICHUS

IpeobpasoBarens conpoTuBiaeHUs (CM. pHC. 3 B albOOME CXeM) COCTOUT H3:

Y 1—cpaBHHUBAIOIIETO YCTPOHCTBA;

Y2 — yerpoiicTBa hopMupoBaHHsI BpEMEHHOTO HHTEPBAJIA;

Y3 — 31eKTPOHHOIO NEePeKIIoYaTeNsl.

CpasHuBatomiee ycrpoiictso (CY) mpencrasmnseT codot muddepeHInaIbHbIN yCHIUTENb TOCTOSHHOTO TOKa,
BBITIOJTHEHHBIA HA MUKPOMOJIYJIE M CIY>KHT JIJIsl CpaBHEHUs BXoaHOM BenmuuHbl UX = f(RX) ¢ HanpshkeHueM

_t_

passeptku Up = Uo(l—e "°"°), mojaBaeMbIM Ha MHBEPCHBIN BXOJ[ yCHIIUTEIIS.

Bxonnas Benmnunna Ux mogaetcst Ha npsmoit Bxon Y 1. Cl ciyxut st monasnenust nomexu, A1 ... 14 --
OrpaHUYUBAIOLINE AUOABI.

Beixon cxemsl Y1 uepes nenutens R3, R4 narpyxen Ha Y2 - - norudeckyro Mmukpocxemy 2U—HE,
MPEACTABIIIONIYIO COOOH TPHUTTEP C Pa3aeNbHBIMH BXOIAMH W HHBEPTOPOM, KOTOPHIN CIYKUT IS (POPMUPOBAHUS
BPEMEHHOTO MHTEpBaia tX, MPONOPLIHUOHAIEHOTO H3MEpsAeMOi BennunHe Rx, 1 ympaBieHNs 3JIeKTPOHHBIM
HEePEKITI0YaTENEM.

B kauecTBe neKTpOHHOTO TIepeKIroyarens Y3 UCIoIb30BaH MUKPOMOTYIIb, CITY>KAIUH JIJIs1 KOMMYTaIUH
HanpspkeHus 3apsina RC-nienn, BeipabaThiBarolield HanpspkeHue passeptku Up.

Kanmbposka npudopa npon3BoanTcs noTeHnuoMeTpoM R13, BEIHECEHHBIM Ha MEpeTHIO0 TTaHe b Npruoopa,
MyTeM U3MEHEHUs HanpshkeHus 3apsina eMkocTH C2 yepes conportusieHue R8. CnBur Hyns ycTpaHseTcs MoTeH-



nuoMeTpoM R11, Takke BRIHECEHHBIM Ha MEPEHIOI0 IMaHeNb Mproopa. RS ciryXuT it orpaHndeHus TOKa
paspsiaa emxoct C2.

Brnok ftN Ne 1

Brok ftN Ne 1 (cm. puc. 5 macriopta u ¢M. pHc. 5 B albOOMe CXeM).

Ha miare coOpansl: rerepatop onoproit gactotel ['OY, wiroun (CCnl2, CCnl, CCn2), cenekrop C, 4acTh
nemugparopa pasmepnoctu f, t, N -JIC2, tpurrep T.

I'eneparop omopHoii yactotsl 'OY cobpan Ha Mukpocxeme Y1 u kBapueBoM pesonarope [131. Kornencarop C2,
compotuBienue R2 u mukpocxema Y16 cmyxat mist popMupoBanus ummyiabcoB 1 MI't ¢ HeoOxoaumoi
KpyTH3HOH (hpoHTOB M amrumuTynoi. Kirou CCrl2 codpan Ha mukpocxeme Y 6. Kitou CCnl cobpan Ha
Mukpocxeme Y7. Kirou CCn2 cobpan Ha Mukpocxemax Y 13 u Y7. JlononHUTENBHOE YIPaBICHUE KITFOYaMH, T. €.
B3aMMHast OJIOKUPOBKA, B PA3IMYHBIX PEKUMAX PaObOTHI (BO H30ekKaHIEe KOMMYTAIIUH MO BBICOKOW YacTOTE),
OCYIIECTBISETCS OT MEPEKITIOYaTeNsl posia paboThL

Tpurrep T coOpan Ha MUKpocxeMe Y3 10 THITY HECHHXPOHHOTO TPHUTITEpa C OTPHUIIATEILHON JIOTHKOM.

Cenextop (C) cobpan Ha Mukpocxemax Y9, Y14. Cenekrop BbIAEIAET BpEMS MEXKAY IByMs OTPHULIATEIbHBIMU
(bpoHTaMU BYX, CIEAYIOIINX OAHH 3a IPYruM, UMIynbcoB. Juddepentmpyromas mens cobpana Ha emxoct C3
Y conpoTHBIeHNH R3 ¥ CIy>KUT /7151 BBIPAOOTKH UMITYJIbCA 3aIyCKa JIMHEHKY JienuTenel B pexkumMax fu t.
Nwmmynbe 3amycka hopMupyeTcs 1Mo KpyTH3He (PPOHTOB U HHBEHTUPYETCS MUKPOCXeMol Y8 U uepe3 MmepeKITto-
garens poaa padotsl mogaetcs Ha Tpurrep (T). Auddepenmupyromas nemns, cobpannas u3 eMxkocta C4 u
conpoTuBiIeHNH R4, CITyXKUT 1T BRIPAOOTKY UMITYJIbCa KOHITA U3MEPEHUS B PEKIME H3MEPEHHUS HHTEpBaja
Bpemern. EMkocTh C1 u conporuBienne R1 cimyxat [uist BEIpaOOTKU HMITYJTbca KOHIIA U3MEPEHUS B pekume f.
MukpocxeMa Y2 CIy)HuT sl BEIOOpa UMITYJIbCa KOHIIA H3MEPEHUs B 3aBUCHMOCTH OT pofa pabotsl (f mwin t) u
BBIJIAYM €ro B OJIOK YIIPaBIICHHS JJIs IOBTOPHOTO 3aITyCKa B @aBTOMATHYECKOM PEXKUME pabOTHL

Yacte gemudparopa JC2 (nemmdparop pazmepHocTr) codpaHa Ha MuUKpocxemax Y11, Y16. Yipasienue
nemdparopom mpoucxoauT ¢ mwiatkl fiN Ne 2, a Tarxoke ot nepeximodaresst pona pabotsl. Mukpocxema Y17
MPEACTABIIIET COOOH BRICOKOBOJIBTHYIO COOPKY JUTSI BBIPAOOTKY HAIPSDKEHHUS ITOKOTA HA KATONAX MHIUKATOPHBIX
JamI

Mukpocxema Y12 npeacraBiseT coO0H BRIXOAHYIO JIOTHIECKYI0 COOPKY CUETHBIX HMITYJIECOB, BXOI KOTOPOU
MOAKITIOUEH K MUKpOCXeMe Y5, IPeCTaBIsIonel OO0 BXOIHOM KITF0Y Ui HHG)OPMAIIHOHHBIX CHTHAJIOB C aHa-
JIOTOBBIX OJIOKOB.

Tpurrep Y15 cayxut ans Beipadotku yactoTsl S00 k11, HEOOXOMUMOM AJIsi- 3aIOTHEHHS CUTHAJIOB (MHTEPBAJIOB
Bpemenu nipu mmepenun U, I, C, L, R, a Takxke pa3HOCTHOTO MHTEpBaa MPU H3MEPEHUH MPOIIEHTHOTO
OTKJIOHEHHSI IPOMBIIUIEHHOM YacTOTHI).

Buok ftN Ne 2

Brnok ftN Ne 2 (cM. puc. 5 macopra u puc. 6 B ars00Me cxem).

Ha nmate pasmeniensl: cuetuuk C12, kmoun CCn3 ... CGnll, cxemsl coopku CC61 u CC62, nekaaHbie ASTUTETH
qactoThl fi ... f, nemmdparop JIC1 u yacte gemudparopa JIC2. Cuerunk CT2 cobpan Ha Mukpocxemax Y1 ...
VY3, IpeacTaBIsONKX COO0H TPUTTEPHI CO CYSTHBIMU BXOJIAMH.

st paOCyThl HCIONIB3YIOTCS TONBKO MEPBBIC MECTh COCTOsIHUE cuerdnka ot 0 10 5. B pexume m3mepenus N u t
cuerurk oT 0 110 5, B pexkume usmepenus £ — or 1 g0 3.

YKa3aHHBIHA BBIOOD PeKHUMa MPOM3BOAUTCS C IIOMOIIBIO MepeKirodaTesst pona padbotel. B pexxume N u t cueTank
UMITYJIBCOB cOpOCa yCTAHABIMBACTCS B HYJIEBOE COCTOSIHIE, a B pekuMe f IMIynbc cOpoca IMOCTYIaeT Ha MepBhIi
Tpurrep Y1 A ycTaHOBKH €T0 B €JUHUYHOE COCTOSTHHE.

Hemmdparop JIC1 cobpan Ha mukpocxemax Y4 ... Y6 u Y8, V10. CobcTBeHHO nemmdparop codpaH Ha
MuKpocxemax Y4 ... Y6, a mukpocxemsl Y8, V10 HCoib3yroTCs Kak HHBEPTOPEL. Jlemmdparop mmeet 5
BBIXOZIOB, KAXKJIBIK W3 KOTOPBIX COOTBETCTBYET OmpeaeieHHo dactore: Y8/9 -1 MIm, Y8/11 — 100 I,
V8/1--10«Im, Y10/9 - 1k, Y10/11 100 ', Y10/1 - - 10 ', maTepBanam Bpemenn Y8/11 -- 0,01 ¢, Y8/1 -
0,1¢c,Y10/9—1c.

Henutenp yacToThl coOpaH Ha MukpocxeMax Y19 ... ¥24. Kaxxnas MUKpocxeMa NpeAcTaBisieT co00i AeTUTeNb Ha
10.

Kitoun CCn3 ... CCn8 cobpanbl Ha Mukpocxemax Y11, V12;

Kiroan CCn9 ... CCrll cobpansr Ha Mukpocxemax Y16, Y17.

Cxema coopku CC61 cobpana Ha mukpocxeme Y 15, cxema coopku CC62 cobpana Ha MEKpocxeme Y17.
Heumdparop JC2 codpan Ha mukpocxemax Y9, Y13, V14, V18. Ha mukpocxeme Y9 cobpan aemmdparop
Beca, HYKHBIH J1J1s1 BIOOpa pasMepHocTH. Jlemundparop BeIOOpa 3ammsToii coOpaH Ha MUKpocxeMax Y13,
Y14, V18.

Muxkpocxema Y26 - BBICOKOBOJIBTHAS COOPKa JUIsl MHIVKAIIWH 3aIlSAThIX.

Muxkpocxema Y7 npeaHa3sHaueHa I BRIPAOOTKHU YIIPABISIONICTO MOTESHIHAIIA JIJISl pa3pEIICHUS UMITYIbCa
nepenoiaHeHus B pexkume [ u N. Bo Bcex apyrux pexumax Bbixo Y7 yCTaHABJIMBAETCS B €AMHUYHOE CO-
CTOsSIHUE TepeKitodaressiMu 1: u N mpu nmopavye HU3KOro MoTeHInana Ha BXoa Y7.



Hemurens nexamupiii Ne 1. Jlenmurens qexamgabiid Ne 2

biiok cueTHBIX nekan ¢ nemudparopoM pa3MeNIeH Ha ABYX IUIaTaX: HeTUTENb Aekaaaeiii Ne 1 u nenurens
neKaaHbI Ne 2 (cM. COOTBETCTBEHHO pHC. 8 U puc. 9 B albOOMe cxeMm).

Ha mutate nexagnoro nenutesnst Ne 2 pa3MeIieHbl 1Be MITAJIIINE ACKaIbI ¢ ASITHU(PpaTOpaMu U
BBICOKOBOJIETHBIMY KITFOUaMH JIJIS YIIPaBICHHUS UPPOBBIMH WHIUKATOPHBIMHE JIAMIIAMH, TPUTTEP 3HAKA U
TPUTTEP NEPENOTHEHNS C BBICOKOBOJIBTHBIMH KITIOYaMH.

Kaxxnast nexama mpeacraBisieT coO0H TBOMYHO-IECATHYHBIN CYETUHK, paboTaromui B kone 1—2—4—38.
Kaxxnast mexama cOCTOUT U3 YETHIPEX TPUTTEPOB.

Camast mitamiast ekana coopana Ha Mukpocxemax Y1 ... Y4, crapmias o Becy - - Ha MUKpocxeMax Y5... V8.
Hemmdparop mocTpoeH KOMOMHUPOBaHHBIM criocoOoM. [lepBas cTyneHs aemudpanuy MIaaen AeKaabl
OCYIIECTBISICTCS Ha MUKpocxemax Y9 ... Y11 u Brimovaer Aemmgpalyio Ha IMSITh COCTOSIHHIA M0 BeCaM B
napax: (O, 1); (2, 3); (4, 5); (6, 7); (8, 9). Bropas crynens aemudpanuy OCYIIECTBISCTCS 110 YeTHOCTH U
HEYETHOCTH U BBITMOJIHAECTCS Ha BEICOKOBOJIBTHBIX KJIIOYAX € TIOMOIIBIO MIIQ/ILIETO TPUTTEpPa BECOM
«CIVHULIAY.

AHaJIOTHYHO MMOCTPOCHA BTOpast nekana. Tpurrep 3Haka coopad Ha MuKpocxeme Y 14. OnpeneneHHOMY
COCTOSIHHIO TPHUTTEpa Ha MPSIMOM M WHBEPCHOM BBIXOZaX COOTBETCTBYET OIPEAEeIIEHHBIN 3HAK. YIIpaBIeHNE
TPUTTEPOM OCYIICCTBISETCS 110 YCTAHOBOUHBIM BXOJIaM OTPHIIATEIIbHBIMHA UM-TTYJIbCaMu. J1Jist TOro, 4TOOBI
3HAaK HHIUIIPOBAJICS TONBKO B pesknMax 11, [ u 1% c moMomipio mepeximoyarens OCyIieCTBISIETCS
MEePEKITIOYCHNE BEICOKOBOJIBTHBIMH KITFOYaMH (KOMMYTAITUS YIIPABISIONIETo HanpshkeHns Y21 ko Bxogam
Kitoueii 0, 5). Tpurrep nepenoiaHeHus coOpaH Ha MUKpocxeMe Y 15. YnpasneHnue Tpurrepom
OCYILIECTBIISIETCS C MOMOILBIO MOJIOKUTEIIEHOTO UMITYJIbCA, TOAABAEMOr0 Ha YCTAHOBOUHBIN BXOJ C
nexagHoro aenutens Ne 1 n ynpasmstomero Hanpspkerus ¢ 1111 Ne 1.

Ha mutate nenurens nexagaoro Ne 1 coOpaHbI ABE cTapiiue NeKajbl (TPTHUA U Y€TBEPTHIA pa3psiibl), CXEMBI
JICKa/l aHAJIOTMYHBI OTIMCAHHBIM BHIIIIE,

Muxkpocxema Y17 npeaHazHadeHa Jyisl yIpaBIeHUS UMITYJIbCOM MEepe3anucy €IMHULIBI B CTAPIIUNA pas3psii B
clTydae IeperoaHeHns B pexkumMax n3Meperns | u N 1 BbIpaOOTKH UMITYIIbCa TEPENOTHEHNS.

Buiok ynpasienust

Brok ynpaBnenwst peHazHadeH IS BHIPAOOTKH MIEPBUYHBIX HMITYJIHCOB 3aITyCKa Pa3IMuHBIX OJIOKOB
MYJIBTUMETPA, a TAKXKE UMITYJIBCOB COpOCa TBOMYHO-AECATUIHOTO CUETUNKA W YCTAHOBICHUS MMPOUNX
JIOTUYECKUX CXEM B HCXOIHOE COCTOsTHHE. biIok MoXkeT paboTarh B IByX PeXHMAaxX: B PydHOM PEKUME, a
TaKkXe B aBTOMAaTHYECKOM PEKHMME MPH aBTOHOMHOM U BHEIIIHEM 3aITyCKe.

[MpunnunuansHas cxema 010Ka ynpasieHus (cM. puc. 14 B ans0oMe cXeM) COCTOHT U3 LIENH PYYHOTO ITyCKa,
pacImupuTensa-GopMHUPOBATENSA, CXEM BBIPAOOTKHM HMITYJIECOB COpPOCa, CXeMBI BRIPA0OTKH MMITYJIHCOB ITyCKa,
CXEMBI BEIPa0OTKU UMITYJIIECA KOHIIAa H3MEPEHUSI U MYJIETUBHOpATopa.

Lens py4HOTO IMycKa COCTOUT M3 KHOIIKH U 1IETIH, racsIiel nepexoaHoi npouecc (xpedesr). Lens ramenns
npebesra codpana u3 conporusnenuit K2, K4 u emxoctu C5. Paciputens-popMupoBarenb coOpaH Ha
mukpocxeme Y7, emxoctu C7 u conpotuBiieHns K7 mo cxeme xymiero MyasTaBuOpartopa. [lapadaszasie
WUMITYJIbCHI, CHUIMaeMBbIE C ABYX IIJIeY MYJIBTHBHOPATOPA, MOJAI0TCS Ha MUKpOCcXeMbl Y15, V19,
MIPEICTABIIAIONINE COO0I MOIIIHBIE HHBEPTOPHI.

C BpIxona Y15 cHUMaeTcs OTpULIATEIBHBIA UMITYIIBC cOpOca, a ¢ BeIxona Y 19 moroKUTeIbHBI HMITYITBC
copoca. [TonoxxurenbHBIA UIMITYIILC, CHUMaeMbIi ¢ Y7, mogaercs Ha auddepeHumpyromyro uens C9, K8, rae
BBIJIENIACTCS 3aJHUK (PPOHT UMITYNIbCa, KOTOPBIH 3aTeM hopMupyeTcs MUKpocxemoit Y 11 u uHBepTHpyeTCs
Ha MuKpocxeme Y 14. OTpurarensHbli HMITYIIEC, CHUMAEMBIH ¢ BeIxona Y 14, momaeTcs Ha 3amycK OJ10KOB
MYJIBTUMETDA.

B kaxaom Onoke MynbTEMeTpa GOpPMUPYETCsI MPU3HAK KOHIA H3MEPEHYSI B BUJIE TTOJIOKUTEIBHBIX
HMITYJIbCOB, KOTOpPBICe uepe3 nepekmodarenb «PO PABOTDBI» nocrynarot Ha audhepeHIUpyIOLIYIO Lellb,
cobpannyro Ha C13, K13, a 3arem Ha dhopMupoBarens, coopannbiii Ha Y11.

MynsruBubparop codpan Ha mukpocxeme Y 11, konaencaropax CHO, C12, pesuctopax K9, K10, K11, K14 u
PETYAUPYEMOTO BPEMSI3aJaroIIero COMPOTUBICHHUS, HAXOIIIIETOC Ha TIepeIHel maHen mpuoopa.
Nmmynbebl, cHIMaeMble ¢ MyJIBTHBHOpATOpa, MOCTYIAIOT HA CXeMY JIeJeHHs Ha necatb Y 18. Ha
ynpasistomui Bxox Y 18/1 mocTynaioT HMIYIBCH KOHIIA H3MEPEHHUs1, KOTOpBIE OJIOKHPYIOT IEUTENb Ha
Bpems u3Mepenus. Mmynbsc, cHuMaeMslil ¢ Y18, uepes nepeximodarens «PYYH.-ABT.» noctynatoT Ha Bxox
VY1, mocne gero quddepenupyrores Ha C6—K 5 1 TOCTyIaoT B ITyCKOBBIC SN IS BEIPAOOTKH ITyCKOBBIX
HMITYJTbCOB.

B Gnoke ynpasnenust moMenicH GopMUpoBaTellb KMITYIbCOB ITycka rpu u3mepernu 11, 1,
CUHXPOHU3UPOBAHHBIN C ceThi0. POPMHUPOBATEND BBIPA0ATHIBAET 2 MTyCKOBBIX MMITYJIbCA, Pa3IeICHHBIX
MeXIy cOO0H MHTEPBAIIOM BPEMEHH, PABHBIM HEYETHOMY KOJMYECTBY MOTYIIEPHOAOB CETEBOTO HAMPSKEHUSI.



CereBoe HampspKeHHE MOaeTcsi ¢ 0OMOTKH MUTATOIIETo TpaHchopmaropa Ha Bxox Tpanzucropa T. Kpome
TOTO, POPMUPOBATENH CONEPIKUT MUKpOcxeMbl Y2, Y4, V5, V7, VY9, V10, V13, V17.

B Gnoke ynpaBieHus MOMEIICH Takke POPMHUPOBATEINh PA3HOCTHBIX HHTEPBAJIOB, UCIIOIB3YEMBIH TTPH
HM3MEPEHUHU MPOLICHTHOTO OTKJIOHEHUS MPOMBIIUICHHON YacTOThl OT HOMUHANBHOTO 3HaueHus. Ha Bxozsl
dhopmupoBarens Y 8 MocTynaroT HHTEPBAJIBI, paBHEIC EPHUOMY TX KOHTPOIMPYEMOM 9acTOTHI U Tieproay To
(paBHOMY 20 MC) OIIOPHO¥ YaCTOTHI, IMOTy9IaeMbIe C BBIXOJIA CEIIEKTOPa M OTBOJA JACITUTENS OITOPHON
gacToTsl OokoB {111 Ne 1

u Ne 2 cootBercTBeHHO. C BBIXOJIa MUKPOCXEMBI Y 16 CHUMAIOTCS IMITYJIBCHI YIIPABIICHUS TPUTTEPOM
MOJIIPHOCTH, YKA3bIBAIOIINE 3HAK OTKIOHEHHUS.

Baok 00pa3uoBbIX pe3UCTOPOB

Brok 00pa3noBeix pe3ucTopoB (cM. puc. 1 B ambboMe cxeM) cOCTOUT U3 aenutens Y 1 u 00pa3ioBbIx
pesuctopos K1 ... K18. Pesucropst K1 ... K4 cmyxar onopasiMu mryHTamMu npu u3mepenunu 1x, K5 ... K7
OTIOPHBIMH pe3ucTopamu mpu usMepenun bx, K8 ... K12 — npu usmepenun, Cx, K14 ... K18 -npu
n3mepennn Kx. K13 — o00pasnoBelii pe3uctop, ciryxamui 1y kanuOopoBku mpeodpasosareis K. Jenurens
VY1 ucnons3yercs mpu u3MepeHun Hanpspkerus ot U go 1000 B.

baok nutanus Ne 1

Bbnok nutanus Ne 1 cocTouT U3 Tpex HCTOUHUKOB: «+6 By 11 mUTaHUS AUCKPETHBIX OJIOKOB, «+15 B» 1 «—
15 B» ais nuTaHAs aHAJIOTOBBIX OJIOKOB Mprbopa (cM. puc. 11 B anpbome cxem).

B kagecTBe BBIIpSAMUTENEH HCIIOIB30BAaHBI AUOIbI BHITIPSAMUTENBHBIE B MOIYIbHOM HcronHeHnH (Y1, Y2,
V¥3). B kauecTBe cTa0MIN3aTOPOB MPUMEHEHBI CTAOUIN3ATOPEI HATIPSDKESHUS B MUKPOMOTYTBHOM
ucnonnennu Y4, ¥5. Cradunutpon {1 cayKUT HCTOUHUKOM OTIOPHOTO HAIPSDKEHUSL.

Konnpencarops! punsrpa C7, CHO u perymupyrontuii Tpan3uctop T3 pacmonokeHsl B Kopityce mpruoopa.
Bbaoxk nuranus Ne 2

Bnok nuranus Ne 2 (cm. puc. 10 B anpbome cXeM) COCTOHUT U3 TPEX HCTOYHUKOB CTA0MIM3UPOBAHHOTO
HaIpsHKEHES «+3 By i1 mUTaHus JUCKPETHBIX 0710K0B, «+20 B» 1 «—20 By -- my1s muTaHus aHAIOTOBBIX
6moxoB mpubopa. B xauecTBe BHIIPSIMHUTENIEH NCITOIB30BAHBI TUOIBI BBIMPSIMUTEIHHBIE B MOIYIHEHOM
ucnonnenny (Y!...Y3). B kauecTBe cTabnnn3aTopoB NpUMEHEHbI CTaOWUIIN3aTOPhl HAPSDKEHHS B
MHKpOMOIynbHOM HcnonHenun (Y4, Y5, V6). [1 ... 14 - - onopHele ctabunutponsl. KonaeHncaropst
¢dbunsTpa C3 ... C6, C9 u perymupyrommue Tpan3uctopsl T1, T2, T4 pacnonoxeHsl B KOpITyce Ipudopa.

6. MAPKMPOBAHUE U I1IJIOMEMPOBAHMUE

6. 1. Ha npubop HaHoCsTCS:

MOJTHO€ HAMMEHOBAHUE U YCIIOBHOE 0003HaYeHHEe prudopa («Mynb-tumeTp 1udposoit @4800»);
TOBApHBIN 3HAK 3aBO/IA-M3TOTOBUTEIS;

3HaKk ['ocpeectpa;

3aBOJICKOM HOMED;

TO7l M3TOTOBJICHUS TIprOOpa

6. 2. Ha TpaHCITOPTHBIH SIMUK HAHOCSTCS TIPEAYTIPEANTEIbHBIE 3HAKH, *COOTBETCTBYIOIIHE TPSOOBAHMIM:
«OCTOPOXHO, XPYIIKOE», «xbOUTCA ChIPOCTN», «BEPX, HE KAHTOBATDb».

6. 3. [Ipubop mIoMOupyeTCs AByMS TUIOMOaMH, MPEAOTBPAIIAOIIMME BO3MOXKHOCTD TOCTYIIA K dJIeMEHTaM
CXeMBbI 06e3 BCKPBITHS PHOOpa.

7, YKASAHUE MEP BE3OITACHOCTH

7. 1. Ilpu pabote ¢ mpuOOPOM HEOOXOTUMO COOIIONATH CIECAYIONIIE MEPHI MPENOCTOPOKHOCTH:

a) Tepesl BKIIIOUCHUEM B CETh IPHOOpP HEOOXOANMO HA/ISKHO 3a3EMITUTh MOCPEICTBOM KIEMMBI «  4=- »,
pacnoiokeHHOH Ha TepetHel aHenu npruoopa;

0) pu 3aMeHe NMPEeOXPAHUTENS U TIEPe] BCKPHITHEM MPHUOOP HEOOXOTUMO OTKITIOUUTH OT IMUTAIOIIECH CETH.

7. 2. U3mepenus Boicokux HanpspkeHUi (ot 100 10 1000 B) 10KHBI BRITOTHATHCS CISTYIONUM 00pa3oM: Kabemh
TIOZIKITFOYAIOT K 00€CTOYEHHO! IIeNH, B KOTOPOi He0OXOIMMO U3MEPUTD HaNpsDKeHHUE; pa3beM Kalels Mmoj-
Kkimo4aroT K kiemme «1000 Vy» u numns nocie 3Toro noaamT u3MepsseMoe HanpsHKEeHUE Ha TIOAKITIOUYEHHYIO K
pubopy 1eTb.

8. IOAI'OTOBKA ITPUBOPA K PABOTE

8.1 Ilpexne gem HagaTh pabOTy ¢ MPUOOPOB, HEOOXOANMO BHIMA TEIBHO U3YYUTh ONMHCAHNE W HHCTPYKIHIO I10
9KCILTyaTalll1, 03HAKOMHUTBCS CO CXEMaMH U €r0 KOHCTPYKIHEH.

8. 2. [Iepen BuntoueHNEM HEOOXOANMO MTPOU3BECTH BHEIITHHI OCMOTp U MPOBEPUTH pabOTOCIIOCOOHOCTH OPraHOB
YIPaBJIEHHS HA TIEpeIHe MaHeu.

8. 3. Heo0XxonuMO IMOMHHUTB:

a) HEeJIOMYCTHMO OTHOBPEMEHHOE BKJIIOUEHHE HECKOJIBKUX KHOIOK OJJHOTO MEPEKITIoYaTesisi: OHOBPEMEHHOE
BKJIIOUeHUE KHOTIOK «C» u «b» nepexnrouarens «POJ] PABOTHI» BeiBenet u3 ctpost mpudoOp; OMHOBPEMEHHOE
BKJIFOYeHHE KHOMOK «1» U «I» MOXXeT pUBECTH K Meperpy3ke NCTOYHUK U3MEPSIEMOro HapsuKeHUS,



6) cTporo coOIOaaTh MPABWIHHOCTD TOAKIIOYCHUS N3MEPSEMBIX BEITMUMH HA BXOTHBIE Pa3beMBbI;

B) HanpspkeHue ©Oosiee 1000 B moaxitouats Tonsko H2 pazbem «1000 Vy;

T') HeJOIYCTUMO MOAKIIIOUATh 323 MJICHHBIN ITOIIOC U3MEPSEMOTO HAMIPSHKSHHUS HA IIEHTPAIBHBIN BEIBOJ PA3hEMOB
«1000 V» 1 «1JI»: HCTOYHUK U3MEPSIEMOT0 HANPsHKEHUs OYIEeT 3aMKHYT HAKOPOTKO.

8. 4. [loaroToBbTE MPUOOP K pabOTE CISTYIOMIMM 00pa3oM:

a) OTKJTIOYHTE BCE KHOMKH MEpEeKIIoYaTeNei;

0) BKITIOUMTE B CETh IIHYP MUTAHUS;

B) ycranoBute tym6iep «CETby B BepxHee mojokeHue, Mpu 3TOM JOKHBI 3arOpPeThCsl HHAUKATOPHBIE JTaMIThI
(uudporoe TabI0).

8. 5. Uepes 30 MUH. TIOCTIE BKJIFOYCHHS BIMTOIIHUTE HEOOXOAUMBIC KATHOPOBKH B PEKHUME aBTOMATHIECKOTO ITyCKa
(npu aToM noreHumomerp «BPEMS MTH/I.» BrIBenieH U3 KpailHETO MONIOKEHHS U YCTAaHOBJIEH B MOJIOXKEHUE,
YIOOHOE IS IIEPHOMYESCKOTO CHATHS MTOKa3aHMi OMepaTopoM ), TIPH BKITFOUCHHBIX 4 pa3psaax (Tymo6nep «3P—
4P» B monoxeHuu «4P»).

8. 6. Beimonuute kanuOpoBKy npubdopa nepen usmepenueM I, I cienyrommum odpazom:

a) Haxkmute KHotky «I» nepexmouarens «POL PABOTbI» u kunonky «100» nepexmntouarens «[TPEJIEJIbDy»;

0) 3aMKHHTE HaKOPOTKO BXOJ nmpubopa npu usmepenusx 11, I (pazvem «1JI»);B)

YCTaHOBWTE C TIOMOIIBIO MoTeHIOMeTpa «I» xkanmubposkw 1), I Ha rdpoBoM Tadmo mpubdopa mokazanue «0002» ¢
TOYHOCTBIO B CPEIIHEM JI0 ABYX SOMHUI MITAAIIETo paspsa;

T') pPa30MKHUTE BXOJI, HAKMHTE KHOMIKY «K», moTeHITHOMETpOM «2» kanuOpoBku 11, I ycranoBuTe Ha udpoBom Tabi10
rokasanue, 3anucansoe Ha muibanke «KKAJIMBPOBOYHBIE UM CJIA», cooTBeTCTBEHHO pexxkumMy Kanuoposku 11, I ¢
YKa3aHHOH BBIIIE TOYHOCTBIO. KannOpoBka MOXKET BBIITOJHATECS B ITOJIOKEHUU «3P», IPH 9TOM HCIIONB3YEeTCS PeKUM
MacuitabupoBanus (Haxarb KHONKY «X0,1»)-

8. 7. Kanubposky npudopa nepen usmeperreM C, b BBIIOIHUTE CIEAYIOMIM 00pa3oM:

a) HaxMuTe KHONKY «K» n kHonky «C» nepekirouarenst «POJ] PABOTbI»;

0) ycraHOBHTE MHHMMAJIbHOE NIOKa3aHNE HA HU(PPOBOM TaOJIO BpallEeHHEM B 00€ CTOPOHBI PYYKH HOTEHIIMOMeTpa «I»
kaimb6poBku C;

B; YCTaHOBHTE NOTEHIIHOMETPOM «2» KannOpoBku C Ha nnudpoBoM TabIIO TIOKa3aHUE, PABHOE 3HAYCHHIO
KaJTHOpOBOYHOTO YHcHa, 3anucanHoro Ha muibanke «KAJIMBPOBOYHBIE YU CIIA» cOOTBETCTBEHHO PEXIMY
kanmuOpoBku C ¢ TOYHOCTHIO (B CpEeTHEM) IO 2—3 SIUHUII MITAIIIETO paspsia.

Ipumeuanue: Eciu npu kaauOpoBke HaOMOAaeTCs 3HAYUTENBHBIN pa3opoc moka3anuii (0onee 2—3 enuHUI paspsaa
10 pa3Maxy), peKOMEH TyeTCs IPON3BECTH KaIMOPOBKY B peknme MacmtabupoBanus («X0,1»).

8. 8. KaimbOposky npubopa nepea n3mepeHrueM K BITTONHATE ClIeAyIOmuM 00pa3oM:

a) Haxmute kHonKy K nepexirouarens «POJl PABOTBI» u xHonky «100» nepexirogarens «[TPEEJIBI»;

0) 3aMKHHUTE HAKOPOTKO BX0oA npudopa npu m3mepennu K (pazsem «C, b, K»);

B) YCTAHOBUTB NOTEHIIMOMETPOM «1» kannOpoBku K Ha nudposom Tabdio nokazanue «0005» ¢ TOUHOCTHIO B CpeJHEM
JI0 IBYX €IMHMI] MJIaJIILIETO pa3psijia; pa3OMKHUTE BXOJ;

r) HaxxMuTe KHONKY «K» nepexmouaresns «[IPEJIEJIbI», notrennmomeTpom «2» kannoposku K, BeicTaBuTe Ha
uudpoBoM Tabio nokazanue, 3anucanHoe Ha miwbauke «KAJIMBPOBOYHBIE YN CJIA» cOOTBETCTBEHHO PEKHMY
kannoOpoBku K ¢ ykazaHHOM B 11. 7. 8B TOYHOCTBIO.

[Tpu m3mepennu I, 1%, bl, 1; kanuOpoOBKH HE BBHITIOTHSIIOTCS.

[Mpusenure nepekmodarens «POJl PABOTbBI» nmociie BeIMonHEHUs KaTHOPOBOK B HICXOAHOE COCTOSTHHE, a TyMOJIEp
«3P—4P» - - B momkenue «3P» npu mamepennu u, [, K, C, b wim «4P» npu nuzmepenun [, 1, M, I'%.

9. IOPA1OK PABOTDI

9. 1. Mamepenne nocrosinnoro Hanpsikenus (b”)

9. 1. 1. I3mMeppTe NOCTOSIHHOE HANPSKEHUE B CIEAYIOLIEH MOCIeI0BATENbHOCTH:

a) BBITIOJIHUTE KaJIMOPOBKY IPHOOpa M0 METOUKeE T1. 8. 6;

0) ycranosute TymOnep «3P—4P» B monoxenue «3P»;

B) MOAKIIIOUUTE U3MEPAEMOe HanpsbkeHHe K pasbeMy «1000 Vy;

r) HaxxMuTe KHONKY «II nepexmouarens «POJ] PABOTbI», nepexmodarens «[IPEJIEJIbI» ycTranoBuTE B monoxeHue,
cootBercTBytomiee npeaeny 1000 B («1000 Vy);

1) I3MEPHTE HANPsDKEHNE B pydHOM peskumMe (motermuometp «BPEMS MH/.» ycraHoBuTre B KpaiiHee
JIeBO€ ToJiokeHue, HaskMuTe KHOTIKY «I[1YCK»), mnbo B aBTOMaTndeckoM pekuMe (ITOTCHITHOMETP
«BPEM MH/I.» BeIBeIUTE U3 KpalHETO JICBOTO TIOJIOKEHUS €0 BEIOEPHUTE B 3aBUCUMOCTH OT JKEIaeMOTO
BPEMCHH WHVKAIIAHN).

Ecmm manpspxenune okakercs menbine 100 B, mepeximounte kabens ¢ pazsema «1000 Vy Ha pazpem «Ill», a
nepexiroyarens «[IPEJIEJIbD» B monoxkenune, coorsercTByromee npeaeny 100 B («100 Vy») unu emie MmeHb-
eMy; TIepeKITIOUUTE MPU 3KUTaHuK Ha nudpoBoM Tadio curHana «[1» (mepenomHenne) npeaen n3MepeHus
Ha OOJIBIIINIL;

€) eciiu m3MepsieMasi BeTMUMHA TPEBhIIIAaeT MaKCHMaIbHOE 3HaUeHHE Ha BRIOpaHHOM Tipezenie He 6oree 10%
(X"1,1Xk), pekoMeHIyeTCsl padoTaTh C IEPEIOTHEHUEM JIJIsl YMEHBIIICHUS TIOTPEIIHOCTH OT TUCKPETHOCTH
oTCUeTa.



9. 2. U3mepenue mocrostaHOro ToKa (I)

9, 2 M3mepbTe MMOCTOSIHHEIN TOK B CIIEAYIOIIEH TTOCIEIOBATETLHOCTH:

a) BBIMOJTHUTE KaJIMOPOBKY MO0 METOIUKE II. 8. 6;

0) IOAKIIIOUUTE U3MEPSIEMBIH TOK K pazbemy «1JD»;

B) HaXxMuTe KHOTIKY «I» mepekmtouarens «POJl PABOTbIy»;

r) yctanoBute nepekimodarens «[IPEJIEJIbD» B momoskeHne, COOTBETCTBYIOIIEE MTPEAIIOIaraeMOMY
3HAYECHUIO U3MEPSEMON BEIUUMHBI;

1) I3MEPHTE TOK B PYYHOM HIJIM aBTOMAaTHYIeCKOM peskume (1. 9. 1 1, e).

9. 3. U3mepenne emrxoctu (C)

9, 3. 1. IaMepbTe €MKOCTh B CIEIYIOLIEH NOCIEA0BATEIHLHOCTH:

a) BBITOJTHUTE KaIMOPOBKY MpHOOpa 1o MeToAuKe 1. 8. 7;

0) MoICOeAMHUTE H3MEPSIEMYIO eMKOCTh K pazbeMy «C, b, K»;

B) BKIMounTe KHONKY «C» nepekitouarens «POJ] PABOTbI»;

r) ycranoBute nepekimodarenb «[IPEJIEJIBD» B nonoxkeHue, COOTBETCTBYIOINIEE MPEIIOIAracMOMY
3HAYEHUIO U3MEPSEMON EMKOCTH;

1) I3MEPHTE EMKOCTh B PYYHOM HJIM aBTOMAaTHYIECKOM pekuMe (11. 9. 1 1, €), BEIYTHTE NTPU U3MEPEHUIX Ha
npezene «0,1» (100 nd) uz pe3ynbrara U3MEpEeHUs HaYAIBHOE [TOKAa3aHUE, OITYYEHHOE MPH Pa30MKHYTBIX
KOHTaKTaxX M3MEPUTEIHLHOTO IMHYpa (Kadest).

9. 4. Usmepenue b', I, C B pexxumMe MacrabupoBaHust

9. 4. 1. PexxuM MacmrabupoBaHus MPUMEHsETCS TONBKO MTPU U3MEPEHUH U, 1, c.

Pexum MacrTaOupoBaHust IBISETCS PEKUMOM aBTOMAaTHYECKOTO CyMMHUpoBaHus 10 u3mMepeHuil ¢
rocieayomuM yMHOKeHreM Ha (.1 mokazanus Ha TUPOBOM HHIAMKATOPE.

Pexxum MacTabupoBaHust MO3BOJSET YBEIUMYUTH YUCIIO 3HAKOB OTCUETA H3MEPSAEMON BEIIMYUHEI,
YMEHBIITUTH BIUSHUE [TOMEX, YBEIUIUTh, TEM CaMbIM, CTAOMIBHOCTh TIOKA3aHUN; BPeMs U3MEPCHHUS MTPH
aToM yBenmmuuBaercs B 10 pas.

[Tpu m3mepenun C pesxuM MacITaOMpOBaHUS IPUMEHSITH 711 KOHIeHcaTopoB ¢ 1°6>0,02 ra gacrore 50 I'11.
9. 4. 2. Haxxmure kHonky «X0,1» nepexmtouarens «[IPEJIEJIbI», npu 3ToM yMHOXBTE OITYyYEHHOE
3Ha4YCHHE Ha U(YPOBOM MHAMKATOpe prudopa Ha 0,1.

9. 5. U3mepeHue HHIYKTHBHOCTH

9. 5. 1. 3smMepbTe MHAYKTUBHOCTH B CJIETYIOIIEH MOCIIEIOBaTeIbHOCTH:

a) BBIITOJTHUTE KATHOPOBKY MPHOOpa O METOAUKE II. 8. 7;

0) MOAKITIOYNTE U3MEPSEMYIO HHAYKTUBHOCTD K pazbemy «C, b, K»;

B) HaxkMuTe KHOTIKY «b» nepekimodarens «POJ] PABOTbI»;

r) ycranosure nepekitouarens «[IPEJIEJIbD» B monoxeHue, COOTBETCTBYIOIIEE MIPEANOIaraeMoOMY 3HAYEHUIO
HWHIyKTUBHOCTH;

1) I3MEPHTE HHIYKTUBHOCTh B PYYHOM WJIM aBTOMaTudeckoM pexume (1. 9. 1. 1 1, e).

9 6. U3MepeHne conpoTUBJIEHUS OCTOTHHOMY TOKY (K)

9. 6. 1. I3mepbTe CONPOTUBIIEHUE B CIEAYIOLIEH MOCIeI0BaTeIbHOCTH:

a) BBITIOJIHUTE KaJIMOPOBKY NpUOOpa Mo MeToauKe 1. 8. §;

0) MOMKITIOYHTE U3MEPSAEMOE CONPOTHBICHUE K pazbemy «C, b, K»;

B) BKJItounTe KHONKY «K» nepekimtouarens «POJ PABOTEI»;

r) ycranosute nepekiouareib «[IPEJIEJIbI» B monoxxeHne, COOTBETCTBYIOIIEE IPEATIOIaraeMOMY 3HAYCHUIO
HU3MEPSAEMOTO COMIPOTHUBIICHUS;

1) UI3MEPHTE CONPOTUBJICHHE B PyYHOM HJIM aBTOMaTH4YecKoM pexxume (4. 9. 1. 1 1, e);

€) BBIYTUTE Mpu u3Mepenuu Ha npenene «0,1» (100 Om) u3 pesynbrata u3MepeHHs HadyalbHOE 3HAYCHNE,
MOTYYEHHOE ITPH 3aMKHYTHIX HAKOPOTKO KOHTaKTaX U3MEPUTEIHHOTO IIHYPA;

) €CIIH MpH u3MepeHuu Oomnpiux conporusienuit (100 kOm u 6onee) HabmonaeTcs pazdopoc Oosee +1 eqUHULBI
TPETHETO Pa3psiza, PEKOMEHIYETCS 3a3KPaHUPOBATh H3MEPSIEMOE COIIPOTHUBIICHHE.

9. 7. U3MepeHne 4acTOTHI KOJIeOAHU U YACTOTHI ciaeI0BaHUsI UMNYJIbcoB (1),

HHTEepPBaJIa BpeMeHH MeKIY ABYyMs HMIYJIbcaMu ({), MPOIIEHTHOTO OTKJIOHEHUS] MPOMbINLIEHHOH YaCTOTHI
ot 50 I'n (1%)

9.7. 1. U3mepsre I, 1, 1% B cnemyromeil mocieaoBaTenbHOCTH:

a) yctanoBute Tym6nep «3P—4P» B nonoxenue «4P»;

0) u3MepAeMblii CUTHAI MOJKIIOYUTE K pazbeMy «AM»;

B) BKIIFOUMTE COOTBETCTBYIOIIYIO U3MEpsieMOMy curHairy KHorky nepekiodarents «[1IOJIIPHOCTby;

r) nepekitodatens «POL PABOTBI» yctaHOBHTE B MONOXKEHHE, COOTBETCTBYIOLIee BULY U3MepeHus («I'», «b>,
«1%»);

1) usmepsre I, 1, 1% curHansoB B py4HOM M aBTOMAaTHIECKOM PEKUME.

9. 8. Iloncuer KoaMyecTBa UMIYJILCOB (M)



9. 8. 1. TloacumnTaiiTe KONMYECTBO UMITYJIHCOB B CIEIYIOIICH MMOCIEI0BATENILHOCTH:

a) k pazpeMy «I1K» moaximounTe 11enp, B KOTOPOi HEOOXOANMO MOACIYNUTATD NMITYIIbCHI;

0) BKJIIOYUTE COOTBETCTBYIONIYIO MOJIIPHOCTH CUTHANA KHONKY nepekitodareiis « [ IOJIAPHOCTby;

B) ycranosure nepekitodarens «POJ PABOTBI» B nonoxenne «N»;

r) ycranoBute norenuuomerp «BPEMS MH/I.» B kpaiiHee neBoe MoiokeHue (PeKUM PydHOTO IIyCKa),
HakxMuTe KHOMNKY «IIYCK»; npubop noacuuraer KOJIMUECTBO UMITYJIBCOB B MHTEPBajIe BPEMEHH MEXTY
HaxkarneM KHONOK «CTAPT» u « CTOID». Ilpu 3TOM npenensl u3MepeHns BEIOHParoTCs IpudopoM

ABTOMAaTH4YCCKH.

10 MPOBEPKA TEXHUYECKOT'O COCTOsIHUS
10. 1. He pexe ogHOTO pa3a B MecsIl HEOOXOAMMO TIPOU3BOANTE IPOBEPKY paboTocrmocoOHoCTH mpubopa. [TepeueHn
OCHOBHBIX MPOBEPOK TEXHUIECKOTO COCTOSHHSI MPUOOpa MPUBEICH B TA0I. 4.

Tabmuua 4

UYro mpoBepseTcs.
Mertonuka npoBepKu

1. [TpoBepka kamubdposku U, I. MeTomnka mpoBepKku —
mr. 8. 5,8.6

2. ITposepka kamubposku C. L. MeToauka npoBepKr —
m. 8.5, 8.7

3. IlpoBepka kanuOpoBku R. Meroanka npoBepKy — .
8.5,8.8
4. IIpoBepka py4HOTr0 ¥ aBTOMAaTUYECKOTO ITyCKa.

M3meputs 10 KOM B py9HOM B aBTOMATHUECKOM PEXKHME
(. 9. 6. 1)

Texunueckue Tpe6OBaHI/I$I

TTorermmmometpamu «1» 1 «2» xanubpoBku U, I
BBICTABJIIIOTCS HYJIEBOE TIOKAa3aHUE M TOKA3aHuU,
sanucanubele Ha muibanke «KAJIMBPOBOYHBIE

YU CJTA»; ipu 5TOM UMeeTCs 3amac peryJIupoBKH B 00€
CTOPOHBL.

[Morenmomerpamu «1» u «2» xanubposku C, L
BBICTaBJISIFOTCS HEOOXOIMMBIC MTOKA3aHUs COTIACHO 1. 7. 7
U TIPH 3TOM HMEETCsI 3aIac PETyIUPOBKH B 00€ CTOPOHBI.
ITorenunomerpamu «1» n«2» BBICTABISIOTCS
HEOOXOTUMBIC MMOKAa3aHMs COIVIACHO I1. 7. 8 M IIPU 3TOM
HUMEETCs 3aac PEeryJIupoBaHus B 00¢ CTOPOHBL.
ITapameTpsl R u3mepsitorcs B pydHOM U aBTOMATHYECKOM
pexume.

11. METOJUKA ITIOBEPKH

11. 1. Onepauusi noBepKu

11. 1. 1. IIpu mpoBeaeHNH TEPUOTUICCKON MTOBEPKH TIPHOOPOB, a TAKKE IMPUOOPOB HAXOIATITUXCS Ha
PEMOHTE, TOJKHBI BBITTOIHATHCS CIACTYIOIINE OTICPAIIHU:

a) BHEWHUM OCMOTpP npubopa;
0) IpoBEepKa KaJMOPOBOUHEIX 4YMCEJI;

B) ompezencHre 0cHOBHOM norpemrHocty npu uamepenun U, I, C, L, R, f, t, N, {%.

11. 2. Cpeacrsa NOBEpKH

11. 2. 1. IIpu npoBeeHUH NOBEPKHU JIOJDKHBI IPUMEHSATBLCS CPE/ICTBA ITIOBEPKH, YKAa3aHHbIE B TabiuIe 5.

Tabmnma 5

HaumenoBanue CpCACTB MOBCPKHU
XApKTECPUCTUKHU

HOpMaTI/IBHO -TCXHHUYCCKHUC

Pexomenryemsl

1. Mara3uH cOnpOTHBIICHUS

2. MarasuH eMKOCTH

MKD

Knace ve Hmxe 0,05 mmbo rpydee, HO
JIEHCTBUTEIILHOE 3HAUCHHE OTpe/ie-
JICHO C MOTPEIIHOCTHIO HE OoJtee
+0,05%. duamazon ot 100 H® o 1

Knacc e Huxe 0,05 6o rpydee, HO
JICHCTBUTENILHOE 3HAUCHHE OTIpeJie-

Knacc ne mmxke 0,05, Kmakc'.= 10’ Om P517M
Kmmang.ct. =0,01 Om
Knacc ve Hmoxe 0,05; 10X0,1 MOwm

MCP-63
P403

P544

P583




JICHO C MOTPEIIHOCTHIO HE Oolee
+0,05%. duanazon ot 1 g0 100 Mx®d
3. Mepa UHAYKTHUBHOCTH Knacc e Huxe 0,1; Mepbl HHIYK- P547
tuBHocTH 0,01; 0,1; 1 T
4. YacToToMep-TIepHOIOMED Kinacc ne mmxke 0,005. 43-22
g poBoi U3-34
5. I'erepaTop UMIYIBCOB Juanazon gactoT 40 I'm— 10 I I's-15
BBIXOJ] IO HanpspkeHuto 1—-100 B
6. I'enepaTtop curHanon Yacrota 1 x['u—1 MI'u; nanpsbkenue |[3-7A
2B
Yacrota 50 I'u+10%; nanpsbxkenue 60 1'3-33
B+10%
7. [oTeHnImOME TP Knacc ne amxe 0,02 P37
8. HopManbHEI#t 271eMeHT Krnacc ne mmxe 0,005 HD2-65
HAaCBIIICHHBIHI
9. l'anbBaHOMETp M195/3
10. JlenuTens HanpsHKEHUS Knacc ne Huxe 0,02 P35
11. McTOYHUKH TOCTOSIHOTO Or 1 10 200 B BCII-30 BCII-50 BCII-200
HaNpPsHKEHUS
12. Barapes E-50 BE=300B 330-3BUI'TI-1000
13. TanpBaHUYECKHE AIIEMEHTHI E=1B 076
14. OOpa3noBble  KATYIIKH Kunacc we mmke 0,02: 0,1; 10; 100; P321; P331
CONPOTUBJICHUS 1000 Om

11. 3. YcnoBus nosepku. IToaroroBka k noBepke
11. 3. 1. Ilpu npoBeICHUY MMOBEPKH JOJIKHEI COOITIOAATHCS CICAYIONINE YCIOBHUS:
a) TemIeparypa oKpykaromero Bo3ayxa mmoc 20+2°C;
0) oTHOCHTENBHAs BIAXKHOCTH OKpYyXaromero Bo3ayxa ot 30 go 80%;
B) arMocdepHoe naBierune 760+25 MM pT. CT.;
T') HalPsDKEHHOCTh MarHUTHOTO 101 He 6osee 400 A/wm;
1) HanpspxeHnue nutaaug 220 B* 5% gacroront 50+1 I'm.
~11. 3. 2. Ilepen noBepxoii kanmubpoBouHbIx uncen npu u3mepennu U, I, C, L, R u onpeneneHreM ocHOBHOM
MOTPEITHOCTH HEOOXOIUMO OATOTOBUTH MpuOOp cortacHo . 8.1—S8.5.

11. 4. IIpoBeneHne NOBEPKU

11. 4. 1. BHemnuii ocMoTp

11. 4. 1. 1. Ilpn npoBeaeHNH BHELIHETO OCMOTPA JIOJDKHO OBITH YCTa HOBJICHO COOTBETCTBHE MYJIBTUMETPA LU(BPOBOTO
®4800 crregyromuM TpeOOBAHMSIM:

a)KOMILJICKTHOCTH;

0)MapKUPOBKHU.

11. 4. 2. OnpoGoBanue

11. 4. 2. 1. Ilpu onpoboBanuu npudopa I0KHBI IPOU3BOAUTHCS:

a) MpOBEpKa KPEIUICHUS OPraHoOB yIIPaBJIEHUS U KOMMYTaIlUH;

0) mpoBepKa UCTIPAaBHOCTHU KabeJeid;

B) MPOBEpPKa KATMOPOBOYHBIX YHCEIL.

11. 4. 2. 2. IlpoBepky kanIuOpoBOYHOTO yKcia i u3MepeHus N, I mpousBectu B cienyromei
MOCTIIOBATENbHOCTH:

-ycranoBuTh nepexmouarens «POJ] PABOTbBID» B nonoxenune «Uy», a «ITPEJEJIbD» - - «100». 3amMmkHYTH




HaKOPOTKO BXoJ npubopa npu usmepennn U, [ (pazbem «I11»). [Torennmomerpom «I» kanmubpoBku U, I BEICTaBUTH
Ha nugpoBoM Tabdo nmpudopa nokazanue «0002» ¢ TOYHOCTHIO 10 ABYX €AWHUII MIIAJIIETO pa3psia;
-pazoMKkHYTh Bxog, nepexiodarens «[IPEJIEJIbI» yctanoBuTh B monoxenue «I», moaars Ha pazbeM «U, I»
nocrosiHHOE HanpspkeHne 1 B+ +0,05%. Bpamennem norennuomerpa «2» xannoposku U, 1 ycTaHOBUTH
mokazanue Ha nudposoM Tabmo «11,0000 V» ¢ TOYHOCTEIO HE XyXKe ABYX SAHHUI] MIIAIIICTO pa3psaa, 9To
o3HauaeTt 1 B;

-yctanoBuTh nepeximodarens «[IPEJIEJIbI» B monoxenne «K», 3anucarh moinydeHHOE Ha IUppoBOM TabIIO
nokasanue Ha muibauk «KAJIMBEPOBOYHBIE UM CJIAY.

11. 4. 2. 3. IlpoBepky KaJIuOPOBOUHOTO YKcia i u3MepeHus: C Mpou3BeCTH B CICAYIOLIEH MOCIEI0BATENbHOCTH:
- ycranoBuTh nepekimodarens «[IPEJEJIbI» B monoxkenue «K», Ha mudpoBom Tadmo nmpubdopa mosBUTCS
Ioka3aHue, om3koe k 3HadeHuro 1,0000.

Wzmenss moka3zaHus Ha UQPPOBOM TabII0 BpalleHUEM B 00€ CTOPOHBI pyUKH MoTeHIoMerpa «I» xanmmoposku C,
BBICTAaBUTh MUHMMAaJIbHOE II0KA3aHUE;

- nepexitodarenb «POI PABOTBI» ycranouts B nonoxenue «Cy», nepekitouatens «[IPEJEJIBI» --B
nonoxenue «I». [Toakmounts k pazsemy C, R emkxocts 1 Mx®+0,05%. Bpamenuem noreHuuomeTpa «2»
kanmuopoBku C ycTaHOBUTH MoKazaHue Ha mudpoBoM Tadmo «11,0000 “F» ¢ TOUHOCThIO HE'XyKe IBYX SITUHUIIL
MJIAJIIIETO pa3psiia, 4To o3Ha4aeT 1 Mxd;

- ycranoBuTh nepexitouarens «[IPEJIEJIbI» B nonoxenue «K». 3anucars noiay4eHHOE Ha UPPOBOM TabII0
nokazanue Ha mmiabIuK « KAJIMBPOBOYHBIE UNCJIA».

11. 4. 2. 4. TIpoBepKy KamuOPOBOYHOTO YHCIIA ISl KI3MEPEHUS R MPOU3BOAUTH B CIEMYIOMIEH MOCIeIOBATEILHOCTH:

- yctanoButh nepekmrodarens «POJl PABOTbI» B monoxxenune R. 3aMKHYTh HAKOPOTKO BXO MpHOOpa MPpH U3MEPEHUHN
R (pazwsem «C, L, R»). [lepexmouarens «[IPEAEJIBI» yctanoButs B monoxenune «100». [Torentmomerpom «I»
KanmuOpoBKkH R BeicTaBUTE Ha mdpoBoM Tabo mokazanue «0003» ¢ TOUHOCTHIO HE XYXKe IBYX €IUHUI] MIIJIIIIETO
paspsna;

- pa3oMKHYTb Bxoj, nepekitouarens «[IPEJIEJIBI» ycranoBuTh B monmoxenue «10». Tloxkmrounts k paseemy «C,
L, R» conporusnenne 10 kOm+0,05%. Bpamenrem noreHnnomerpa «2» KaauOpoBKH R yCTaHOBHTH NOKa3aHHE Ha
mudposoM Tabmo «110,000 kit» ¢ TOYHOCTBIO HE XY)KE IByX SIUHHII MIIAJIIETO pa3psaa, uro o3HadaeT 10 kOwm;

- ycraHoBuTh nepexirouarens «[IPEJIEJIbI» B nonoxenue «K». 3amucars noydenHoe Ha iupoBoM TabIio oka3zaHue
Ha mmibIuK «KAJIMBPOBOYHBIE UM CJIA».

11. 4. 3. TIpoBeneHne NOBEPKH

11. 4. 3. 1. Onpenenenre OCHOBHOM MOTPENTHOCTH IPUOOpa MPOU3BECTH ITyTEM CPaBHEHHS ITOKa3aHUS MPUOOpPa ¢
MoKa3zaHrueM o0pa3IoBOro Mprubopa MM 3HaYeHHEM 00pa3IOBON MEPHI.

11. 4. 3. 2, Meronuka omnpeaeneHus WId KOHTPOJIS OCHOBHOW MOTPENTHOCTH MPUOOpa IMMyTeM MPUBEICHHS KO BXOY ITPH
m3mepenuu U, [, R cnenyromas:

- 71 KOHTPOJIA ITOTPEITHOCTH IPH BBIXOIHOTO curHajie No Ha BXoJ puOopa IoJaTh CUTHAN 1T ) = No— Ag, rie Ag --
JIoITycKaeMasi OCHOBHas a0COJIIOTHAS ITOTPEITHOCTb, ONpeesieMast HeXoas U3 GpopMyn norpermHocTed T1adm, 3
COOTBETCTBEHHO BHJLY U IIPEAEIY U3MEPECHUS;

- ecJiu 1pu 3ToM rokaszanue npudopa Ni*No, npubdop OpakyroT. B npoTHBHOM citydae 1oaaoT Ha BXOJ MpUOOpa CUrHai
nx2 = No+Ag. Ecnu ipu aTom nokaszanue npudopa NirgNo, npubop OpakyroT, B IPOTUBHOM CIIydae CUMTAIOT TOJHBIM.
11. 4. 3. 3. MeToauKa OnpeiesIeHHs WM KOHTPOJISI OCHOBHOM IMOTPEIIHOCTH ITPpUdopa IyTeM NPUBEICHUS K BBIXOLY IPH
n3mepennn C, L, f, f%, t, N cienyromas: Ha BXoq nprbopa 1mojars CUrHall 11,0 HOMHHaJIbHO COOTBETCTBYIOIIN
BBIXOJTHOMY curHainy No; 3adukcupoBarh mokazanue Ni, Hanbosee oTndaromuecs oT No. 3HaueHne morpemHocTH (A)
OACYUTHIBAIOT IO popmyrne A = Ni— No. [Ipubop cuuTaroT TOJHBIM, €CITH BO BCEX TOUKAX, B KOTOPBIX MPOM3BOAMIIACE
mpoBepka, A:gAg.

W. 4. 3. 4. Jlnis onpesiesieHust OCHOBHOM (ITOTPEIIHOCTH MPUOOpa B peXKUME U3MEPEHUS HAPSHKSHHUSI TOTOTOBUTH
npubop cortacHo 1. 9.1.

[Moaxmrounts k pazsemy «U, I», ecin UrglOO B, k pazpemy «1000», eciiu U>100 B, HanpsbkeHue, KOHTpOJIMpyeMOe
00pa31oBeM pudopom (puc. 8 u 9).

[ToBepKy BBHITOIHUTH IO METOAMKE MPUBEICHUS KO BXOAY B CIEAYIONINX TOUKAX:

a) 10, 30, 50, 80, 100%.— na noguanazone 1 B;

6) 10, 50, 100% * Ha OCTaJBHBIX MOJIMANIA30HAX U3MEPEHHUS HATIPSDKEHHUS;

B) 10% —Ha nmonauana3one 1 B B pexnMe MacmTaOupoBaHus.

5. Jlyig ompeienieHus OCHOBHOM IMOTPEITHOCTH Tpubopa B pexkuMe u3MepeHus Toka [ codpars cxemy cormacHo puc. 10.
[MoaroToBUTH MPUOOP K U3MEPEHUIO TOKA corIacHo . 9. 2. TIpoBepKy MPOU3BECTH 110 ME-TOAUAE NPUBEIACHHS KO BXOLY
B CIIEIYIOUIMX TOYKaX:

a) 10, 50, 100%—na nonauanazone 10 MA ¢ 06pa3oBsM conpoTtusiaeHneM 100 Owm;
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Puc. 8. Cxema npoBepKku 0CHOBHOI! OrpeIHOCTH py u3MepeHuu HanpsikeHus U Ha npegenax 1, 10, 100 B.

B1 -- 6arapes, E=1,3 B; B2 -- 6arapes, E = 50 B; ICH — uCTOYHHK peryinupyeMoro cTabuiIn3HpOBaHHOTO
HanpsikeHus uMake = 50 B (nanpumep, BCII-50)- R1 — maraspn ©""pomems RMaKC=lo kO (yanmivep, P517M); R2
— pesucrop conportusieHrneM OM, MOIIHOCTH paccesuus 0,5 Bt; JIH — nenurens HanpspkeHus, kinace He Himke 0 04
(manpumep, P35); [1 — morenmmometp kimacca He Hke 0,02 (manpumep, P37); B1 — nepeximrogarens; B2 — tymbiep
6) 10, 100% - - mHa mogamanazonax 1, 100, 1000 MA ¢ o6pa3noBeiM conpoTtuBiieHuem 1000; 10; 0,1 Om
COOTBETCTBEHHO, a TaKXke Ha mojyinanazoHe 1 MA ¢ o0pa3noBeM conpotuienneM 1000 OM B pexxnme mac-
mradbuposanus («X0,1»).

11. 4. 3. 6. Jlna onpezeneHns OCHOBHOH IOTPEIIHOCTH MpUOOpa B pexxnMe n3mMepeHust eMkoct C Ko BXoIy
MOBEPSICMOT0 MPHOOpa MPUCOCTUHUTL 0OPA3LIOBBII MarasuH eMKOCTH Kiacca He Hmke 0,05 (Hanpumep, Mara3uH
emkoctu P544) miubo Takol, NeHCTBUTENFHOE 3HAYCHUE EMKOCTH KOTOPOTO OMPEAETICHO ¢ TOYHOCTHIO He xyxke +0,05%.
[MoaroroButh npndop K n3Mepennto emkocT C cormacHo 1. 9. 3. [ToBepKy MpOM3BECTH 1O METOIMKE MTPUBEICHHS K
BBIXO/1Y B CJIEIYIOIIMX TOYKAX:

a) 10, 30, 40, 100% - - Ha mogauamnazone 1 Mk®D, UCTIONB3ysT Mara3uH eMKOCTH P583 ¢ mompaBkamu;
6) 10, 40, 100% -- va nmogauanazonax 10 u 100 Mmx®, ucmons3ys Marazud eMkoctd P583 ¢ mompaskamu;
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Puc. 9. Cxema mpoBepkr OCHOBHOM MOTPENTHOCTH NP U3MEPEHUH HarpshkeHus U
Ha nipezaese 1000 B.

HCH -- HCTOYHHK perynupyeMoro crabmim3upoBanHoro Hanpsokerns nmake = 200 B (manpumep, BCII-200); b1, B2,
B3 -- 6arapeun E-300 B; IH - - nenurens Hanpsbkenus kiacca He Huxke 0,01 (mampumep, P35); I1 -- moTeHmmmomeTp
kiacca He Hwke 0,0>2 (ranpumep, P37); B1 - - tymGuep.

B) 10, 40, 100% - - Ha mognuana3one 100 H® Oe3 macmTabupoBanus, a Takxke B Touke 10% Toro xe
MOAAMANa30Ha B PeXKUME MAcIITAOUPOBAHUS, HCIIOJb3Ysl MAara3iuH eMKOCTH P544 ¢ mompaBkamu.
U3 pesynbrara n3MepeHus HeOOXOAUMO BBIUECTh HAYaJbHOE MMOKA3aHHUe, OTy4aeMoe PH Pa3OMKHYTBIX KOHTaKTax
M3MEPUTEILHOTO Kabesl.
11. 4. 3. 7. I onpeieieHus OTPEITHOCTH JIpUOOpa B PeKIME U3MEPEHHI HHAYKTHBHOCTH KO BXOIy MTOBEPSIEMOTO
mpubopa MPUCOSTUHUTE 00Pa3IIOBHIN Mara3uH JIH00 Mepy WHAYKTHBHOCTH Kiacca He Hxke 0,1 (HampuMep, KaTyIKu
WHAYKTHBHOCTH 00pa3moBsie P547).
IMoaroroBsTe PHUOOP K U3MEPEHUIO MHIYKTUBHOCTH CONIacHO 1. 9. 5. TToBepKy MpOM3BOAUTE 110 METOMKE IIPUBEIACHHUSI
K BBIXOJIY B CJICYIOIIMX TOYKAX:
10, 100% — na nogmuanazonax 0,1; 1 T';
Mepa HHIYKTHBHOCTH JOJKHA OBITh PACMIONIOKEHA BIAIH OT METAIUIHYSCKHUX MPEIMETOB.
11. 4. 3. 8. Jlns onpezeneHus OCHOBHOH IOTPEIIHOCTH PUOOpa B pexXUMe N3MEPEHNUS CONPOTHBIEHHS R KO BXo1y
HOBEPAEMOro npubopa NpUCOSANHUTE 00Pa3IOBBIA Mara3uH kiacca He Hike 0,05 (Hampumep, marasun P517M,
MCP-63 60 P4003, mogkirouaeMble B COOTBETCTBUHU C BHIOPAHHBIM MPENEIIOM U3MEPECHHUS TTOBEPSEMOTO
npubopa). s obecrneueHnst HeoOX0MUMOH pasperaromield cnocodHocTr 00pas3noBoit Mepsl Ha ipeene 1000
kO™ nocnenoBareibHO coenuHuTe Marasud P517M u P4003.
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Puc. 10. Cxema npoBepku OCHOBHOM MOTPEITHOCTH MTPU U3MEPEHUH TOKA.

[T -- norermmometp kiacca e Hwke 0,02 (Hanpumep, P35); R1 -- oOpa3siioBoe conmpoTuBiieHHE Klacca He HIDKE
0,01 (marmpumep, P331, P321); va mpenene 1 MA — Roop == 1000 Om, IO MA -- Ro6p = 100 Om, 100 MA --
Ro6p=10 Om, 1000 MA -- Ro6p == 0,1 Om; R2 - - marasun conporuieans RMaKC=10" Om (sanpumep,
P517M); R3 -pesuctop 20 Om, momHOCTh paccesaus 20 Bt (Hanpumep, Tuma [19B); R4 - - pesuctop 200 Owm,
MOIIHOCTh paccenBanus 0,5 Bt (Hanpumep, tuna MJIT); B1 -- HCTOYHHK perynmupyeMOro CTaOMIM3UPOBAHHOTO
Hanpspxenusa U = 20 B (manpumep, BCII-50); B'l — nepexstouarens; B2 — tymOiep.

[Toxgrorossre pUOOP K padore cormacHo 1. 9. 6. [IpoBepKy NPOU3BEAUTE B CIASTYIONUX TOYKAX:

a) 10, 30, 70, 100% -- Ha moxgmmanazone 10 kOwm;

6) 10, 30, 100% - - Ha OCTaJBHBIX MOAMUANA30HAX U3MepeHus. OnpeneneHne TOrPeIHOCTH U3MepeHus R
BBITTOJTHSITE 110 METOJMKE

npuBeieHust Ko Bxomy. [1pu noBepke Ha noaauamnazone 100 OM u3 pe3ynabrata u3MEepeHHst HEOOXOIUMO BBIYECTh
HaYaIbHOE IMOKa3aHUe MPUOOpa, MOIyIaeMOe IPH 3aKOPOUCHHBIX KOHTAKTaX H3MEPUTEIBHOTO Kabes.

11. 4. 3. 9. lns onpeiesieHUs] OCHOBHOM IMOTPEITHOCTH TOBEPSAEMOTo Mprbdopa B pexkUMe U3MEpEHUs J4acToThl f Ha
BXOI nipubopa (pazbeM «ftN») MprcoeTMHNTE TeHEPaTOp CUTHAJIOB, THOO TeHEpaTop UMITYJIbCOB, KOHTPOIUPYS
9aCTOTY ITOJaBaEMbIX Ha BXOJI ITOBEPSIEMOT0 MPHOOPa CUTHAJIOB 00Pa3I[OBBIM H3MEPHUTEIIEM YaCcTOTHI KJlacca He
xyxke 0,005 (Harmpumep, yacroromep-niepuonomep 43-22). Ilpu 3ToM 00pa3OBhIA U TTOBEPSIEMBI TPHOOPHI
JOJDKHEI paboTaTh B peKMME OTHOKPATHOTO BHEITHETO CHHXPOHHOTO 3aIycKa (HarpuMmep, OT OZHOTO TeHepaTopa
I'5-15).

[MoaroToBUTH IPUOOP K H3MEPEHHIO YACTOTHI corIacHo 1. 9. 7. [10-BepKy BBIMOIHHUTE 10 METOTUKE IPUBEICHUS K
BBIXOLY:

- U3Mepsis 4aCTOTY CHHYCOUIANBHOTO HAMPSDKCHUS PpH 2P (HEKTHBHOM 3HAYEHUHM HAIPSDKEHHSI BXOIHOTO
curHana 2B BOmusm Touek >1,003 kI'm; <9,997 xI'n; <99,97 xI'u; <999,7 kI'n (Hanpumep, TeHepaTop CUIHAJIOB
I'3-7A);

- U3Mepsis 9aCTOTY CHHYCOHUIABHOTO HANPSDKCHUS TIpH A(p(HEeKTHBHOM, 3HAYEHUH HAIIPSHKCHUS BXOTHOTO CHUTHAJIA
60 B B Touke 5 k[ ' (Harmpumep, reneparop curnanos ['3-33);

- U3MepsIs YaCTOTY BXOJHBIX UMITYJIbCOB BOMM3M Touek 1,005 k['1;; 79,997 x['11 ¢ mapamerpamu, yKazaHHBIMH B II.
3. 11 B KkpaifHUX TOYKAX AMAIIa30HA aMIUTUTY]] TOJIOKUTEIHHBIX M OTPULIATEIFHBIX UMITYJIBCOB (HarpuMmep,
re’eparop UMIyinbcoB ['5-15).

11. 4. 3. 10. /It onpeneneHnst OCHOBHOM MOTPEITHOCTH ITOBEPSIEMOTO PUOOpa B PEKUME OTIPEICTICHUS
MPOIIEHTHOTO OTKJIOHEHUS MPOMBIIUIEHHOH 9acToThl 0T 50 I'rt (f%) Ha BbIxXon nmpubopa (pazbeM «ftN») mogkiro-
YUTE TeHePaTOp CUTHAJIOB, Hanpumep, ['3-33.

[oaroToBuTh MPUOOP K H3MEPEHHIO OTKIOHEHHUS MPOMBINUTIeHHOH YacToThl 50 'ty (%) cormacuo 1. 9. 7.
W3meHss 9acToTy CHHYCOMJAIFHOTO HANPSDKEHUS P d(PPEKTUBHOM 3HAUCHUN HAIPSHKEHHSI BXOIHOTO CHT'HAJIA
60 B£10%, u3MepUTh OTKIIOHEHHE YaCTOThI BXOAHOro curaana ot 50 I'ii BOmm3u touek +0,5%, £3%, £10%.
YacToTy BXOTHBIX CHTHAJIOB KOHTPOJIUPYHUTE 00pa3IlOBEIM U3MEPUTENIEM YaCTOThI, HAIIPUMED, YACTOTOMEPOM-
neprooMepoM udpoBeM 43-34 (110 ieprony).

[Ipu 3TOM 00pa3mOBHIil U TOBEPSAEMBIH PUOOPHI JOKHBEI PA00TATh B PEKUME OTHOKPATHOTO BHEIITHETO
CHUHXPOHHOTO 3aIrycKa (HanmpuMep, OT OqHOro reaeparopa ['5-15).



[ToBepky Npou3BECTH IO METOUKE NPUBEIEHUS K BBIXOLY.

U. 4.3. 11. [Ins onpeneneHuss OCHOBHOW MOTPEIIHOCTH [TOBEPSAEMOro NpuOOpa B PeKUME U3MEPEHHUSI HHTEPBAJIOB
BpemeHH | Ha Bxoj mpubopa (pazbeM «ftN») MOIKIIOYHTE TEHEPATOP UMITYJIBLCOB, KOHTPOIUPYS TTEPHOJ
cJIeIOBaHUs 00Pa3IOBBIM NIEPHOAOMETPOM, Harpumep 43-34. [1oaroToBUTh MpuOOP K H3MEPEHUIO HHTEPBAJIOB
BpeMeHH, cornmacHo 1. 9. 7. 1. [Ipu 3ToM 00pa3IoBEIi U TOBEPSIEMBIH IPHOOPEI pabOTAIOT B PEIKUME
OTHOKPATHOTO BHEIIHETO CHHXPOHHOTO 3aITycKa (HarpuMep, OT 0JJHOro reHeparopa ['5-15).

[IpoBepky npou3BECTH 110 METOAMKE IPUBEIECHUS K BBIXOY B CIEIYIOIUX TOUYKAX:

- BOym3u Touek 1,005 mc; 19,995 mc; 70,9995 ¢; 19,995 ¢; 50 c: 299,95 c; npu aMIUIUTY/Ie BXOJHBIX CUTHAJIOB
1 B. 3apanue untepBanoB «1 mMc u «10 MC BBITIOJIHUTE aBTOMAaTHYECKHU, UCIIONb3Ysl CUTHAIIBI TeHepaTopa
UMITyabcoB, Hampumep, [5-15 crnegyromume ¢ uwactoroit «1000 I'p u «100 I’y cooTBeTCTBEHHO. 3ananue
unTepBaios «1, 10, 50, 100 ¢ BEINOTHUTH FEHEPATOPOM UMITYJIbCOB, Haripumep, ['5-15, B pexume pydHoro mycka
U OCTaHOBKHU;

- B Touke «10 Mc py amIuTuTyze BXOAHbIX curHaiioB 60 B (Hanpumep, rereparop curHanos I'5-15).

11. 4. 3. 12. OcHOBHYIO HOTPELIHOCTH MPUOOpa NPHU CYETE UMITYJIBCOB IPOBEPUTH, UCIIOIb3Ysl TEHEPATOP
HUMITYAbCOB, HarpuMep, ['5-15 B pesknme pyaroro cuera 10 100 umMirynscoB. [IpaBHIBHOCTE (DYHKIIMOHUPOBAHHUS
npuGopa (BbIGOp 3amsThIX, GespasmepHbix MEoxkHTenei K=F0® 1 M=10°) npoBepsioT B pexiMe HenpepbIBHOTO
cyeTa, UCIOJIb3Ysl TeHEPATOp UMITYNIbCOB, HanpumMep, I'5-15 npu cuete 1o N=M u reneparop curnanos ['3-7A k a
yactote 10 1 Ml ipu cuete N>M.

11. 5. OdopmieHHe pe3yabTaTOB IIOBEPKH

11. 5. 1. Pe3ynbrarsl HOBEpKH MPUOOPOB JOJKHBI OBITH O()OPMIICHBI B BUIE TIPOTOKOJIOB IO (hOPME MPUIIOKEHHS 2.

11. 5. 2. [TonoxwurenbHbIE PE3yNBTATHI TOBEPKH JOJDKHBI O OPMILATHCS ITyTEM:

a) KIeHMEHNUs TOBEPEHHBIX MPUOOPOB;

0) BBIJAYM CBUCTCIIECTBA O MIOBEPKE.

11. 5. 3. 3anpemnaercs BEITyCK B 00palieHne n MpUMeHeHre IpUOopOB, MPOILEIIINX IIOBEPKY C OTPULIATEIbHBIMU
pesynbraramu. B 3TOM ciiydae 00s3aTelIbHBIM SBISETCS MOTAIICHHE KIICHM M YKa3aHHe O HEMPUTOAHOCTH MPUOOPOB B
CBHIETEIBCTBE O IIOBEPKE.

11. BO3MOXHBIE HEMCITPABHOCTH 1 METO/IbI X YCTPAHEHUA

HaumenoBanue HCUCIIPABHOCTH, BepOﬂTHaH npuinHa MeTOIlLI YCTpaHCHUA
BHCIIHECC IMMPOSBJIICHUE U JOTTOJIHU-
TCJIbHBIC ITPU3HAKU

1. IIpu BxaroueHuu TymO1IEpa Ha npubop He nopaeTcs HalpsDKEHUe
«CETDb» He 3aroparoTcs epBble MATh | THUTaHMSA: [IpOBEPHTH U 3aMEHHTb.
MHJMKATOPHBIX JIAMII. -[ieperopes NpeJoXpaHUuTENb;

- HEUCIIPaBEH LIHYDP NUTAHUS.

Ileperopena NHANKATOPHAsl JIaAMITA. 3aMEHUTb UHAUKATOPHYIO JIAMILY.

2.1lpu  BxmroueHuun  tymbOnepa | Ileperopeny HHINKATOPHBIC JTAMITHI. T[IpOBEpHTH U 3AMCHHUT.
«CETDb» u nepexmouarens «IIPEJIE-
JIbI» He 3aroparoTcs HMHIUKATOPHBIE
JIAMITBI Pa3MEPHOCTH (IBE

MTOCJIC/THHE).
3. Iloka3zanust mpuboOpa HEBEPHBI. BxonHoii kabenb MOKIIIOUCH HE Ha I[IpOBEPHTH PABHILHOCT
TOT pa3beM TTOJIKJTFOYCHUST BXOJTHOTO KaOeds.
Hencripasen BxozHo#t Kabesb. ITpoBepuTh 1 UCIIPAaBUTH BXOIHON
ka0eIb.

13. CBUAETEJIbCTBO O [TIPUEMKE
13. 1. Mynerumetp nudposoit ®4800, 3aBoxckoii HOMep
COOTCOOTBETCTBYET TEXHUYECKUM YCJIOBUSIM U MPU3HAH TOJTHBIM JIJISl SKCIUTyaTalllH.
Jara BrImycka ,,
[IpencraBurens OTK
1978 r.
14. TAPAHTHUIMHBIE OBSI3ATEJILCTBA
14. 1. 3aBOA-U3rOTOBUTENH TAPAHTUPYET COOTBETCTBUE MPUOOPOB TPEOOBAHISIM TEXHUIESCKUX YCIOBUH B TCUCHUE



18 Mecs1eB co THs BBOAA MpHOOpa B IKCILTyaTaIHIo.

14. 2. be3Bo3Me3IHAsI 3aMEHA WIH PEMOHT IMPUOOPOB MIPOU3BOAUTCS 3aBOJOM-U3TOTOBUTEIEM IIPH YCIOBUU
CcOOMIOZICHUS TIOTPEOUTEIIEM TIPABIIT XPAHECHHUS, TPAHCTIOPTHPOBAHUS, IKCILTyaTalliy | IIPH COXPAHHOCTH 3aBOJI-
CKOro KJIeima.

Brixon U3 cTpost HOKYIHBIX KOMIUICKTYIOUIUX U3/IETINI HE SABIAETCS OCHOBAHUEM JIS IPEAbSIBICHUS
mTpadHBIX CAaHKIUI K 3aBOAY-M3TOTOBUTENIIO, @ X CTOMMOCTh IPH 3aMEHE BO BpEeMs I'apaHTHHHOTO
pPEMOHTa Ha MECTE IKCIUTyaTalliy OIJIauUBAET 3aBOJ-U3TOTOBUTEIIb.

14. 3. l'apanTuitHblil CPOK NPOATICBAETCS HA BpeMsl, IPOILIEAIIee OT MOMEHTA MOJaur peKIamMaliy 10 BBOJA
pubopa B IKCILTyaTaIHI0, CHIIAMHU 3aBOJ1a-U3TOTOBHUTEISL.

15. CBEAEHUSA O PEKJTAMAIIAAX

15. 1. B naHHOM pa3zjiesie perucTpupyroTcs BCe MPEAbIBIsEMble PEKIIAMAIIUU U UX KPAaTKOE COJIEp KaHue.
15. 2. IIpu oTka3e B paboTe WM HEMCIIPABHOCTH MTPUOOPA B MEPUOJT TAPAHTUHHBIX 0053aTEIHCTB
MOTpeOUTENEeM JODKEH OBITh COCTABIICH JIKT (. HEOOXOMMMOCTH PEMOHTA M OTIIPaBKU MpHUOOpa 3aBOY-
M3TOTOBHTEIIO.

B akre 00s3aTenbHO yKa3aTh 3aBOICKOM HOMEP M JaTy BhIMycKa mprudopa. OuH SK3eMIUTIp aKkTa
HanpaBJsAeTCs IIABHOMY WHKCHEPY 3aBOAa-U3TOTOBHUTEISL.

16. CBEAEHUMS O KOHCEPBALIMM U YIIAKOBKE

16. 1. K pyuke npubopa, HOATOTOBIECHHOTO K YIAaKOBKE, MPUBA3BIBAIOT MELIOUEK C BIaronomorureneM. B
Ka4eCTBE BJIArOMOTIIOTUTENS NCTIONB3YIOT criinkarens KCM rpanyampoBaHHEIN ¢ CofepKaHHEeM BIard He
6omee 2%.

[Tpu 3Tom 100 r. cunKarens HOMEIAIOT B MELIOYEK U3 IBYX CIIOEB: BHYTPEHHUH - - KOHACHCATOpHAas Oymara
KOH-2 12, BHELIHMUIA - - OSI3b.

16. 2. [Ipubop ¢ curuKareieM MOMEIIAl0T B ~4€X0J1 U3 TOMUATIIICHOBOH TIeHKH TomuHOo# 0,2 MM. Yexomn
3aBapUBAIOT OIMHAPHEIM IIIBOM.

16. 3. [Tpubop B uexjie MOMEMAOT B KOPOOKyY n3 KapTroHa ro¢ppupoBannoro T. IIpocTpaHcTBO Mexay
CTEHKaMHU TTpUOOpa 1 KOPOOKHU 3aIONHIIOT OyMaroi obepToanoi b.

16. 4. I[Ipubop B KapTOHHOU KOPOOKE YKIIAIBIBAIOT B TPAHCIIOPTHBIHN SIIHK, BEICTIIAHHBIA BHYTpH OyMaroi
ynakoBoyHOH b. [IpocTpancTBO MeX Iy CTEHKAaMHU SIIIMKA M KOPOOKH IUIOTHO 3aIlOTHSAIOT CTPY>KKOH
npesecHoit MK.

16. 5. Macca mpubopa B TpaHCITIOpPTHOH Tape He 6oiee 30 KT.

17. XPAHEHUE U TPAHCIIOPTUPOBAHUE

17. 1. TparcniopTHpOBaHUE TPUOOPOB MOXKET ITPOU3BOIUTHCS JIFOOBIM BUIOM TPAHCIO'PTa, B TOM YHUCIIE U
CaMOJIETOM, B OTAINIMBAEMbIX TEPMETU3UPOBAHHBIX OTCEKaX MpHU Temmneparype ot Mmunyc 60 no mmoc 50°C,
OTHOCHTEIBHAS BIAXKHOCTH 110 95% mpu Temnepatype mioc 35°C.

TpaHCHOPTHBIE CPECTBA JOKHBI 00€CIIEUMBATh 3aIIUTY TPAHCIIOPTHPYEMBIX IPUOOPOB OT aTMOChEpPHBIX
0CaJIKOB, MOTIAJITAHUS BOJBI, BTN, aTPECCUBHBIX CPEICTB.

17. 2. TpaucropTHpyeMbIe B 3UMMHEE BpeMst IPUOOPHI pa3peliaeTcs BCKPIBATh MIOCIIE BBIACPIKKH B
KOMHATHOH TeMIIeparype He MeHee 4 4acoB.

17. 3. TIpuOOpsI TOKHBI XPAHUTHCS B YIIAKOBKE B CKIIQJICKUX TIOMEIIECHUSAX IIPYU TeMIepaType oT Iiroc 1 110
mwiroc 40°C u OTHOCHUTENBHOM BIIaxkHOCTH 10 80%.

B momerieHu# U1 XpaHeHHsI TPHUOOPOB HE JODKHO OBIThH IBLIH, & TAKKE BPEIHBIX MPUMECEH, BHI3bIBAIOIINX
KOPPO3HIO.

HamoTtouHble JaHHbIe TPaHCchOpMATOpPA



Tpauncdopmaropa

Cepaeynuk
IMposon IIIB-2

Homep oOMoTKH Howmepa BbIBO/10B Yucno BUTKOB Jwnametp mpoBona, Hanpsoxenue, B
MM
I 1-2 1550 0,25 220
I 3-4 1120 0,16 160
I 5-6 140 0,16 20
v 7-8 140 0,16 20
\% 9-10 56 0,41 8
VI 11-12 170 0,41 24
VIl 13-14 170 0,41 24
VIII 15-16 82 0,69 11,6
IMPOTOKOJIbBI IIOBEPKHA ITPUBOPOB
Hanpsixenue U
TIpenen No nxl N1 nx2 N,
1B +1,1B 1,0973 1,1027
+£1 B 0,9975 1,0025
+0.5B 0,49825 0,50175
+03 B 0,29847 g,?g}ig
+0,1 B ’
maciirad
1011
+0.1 B 0,09885 0,10115
10 B £10B 9,975 10,025
+5B 4,9825 5,0175
+1B 0,9885 1,0115
100 B £100 B 99,75 100,25
+50 B 49,825 50,175
+10B 9,885 10,115
1000 B £1000 B 99,75 1002,5
+500 B 498,25 501,75
+100 B 98,85 101,15
Tok I
1 MA +1 MA 0,9975 1,0025
+0,1 MA 0,09885 0,10115
MacIirab
+0,1 MA 0,09885 0,10115
10 MA +10 MA 9,975 10,025
+5 MA 4,9825 5,0175
+] MA 0,9885 1,0115
100 MA +100 MA 99,75 100,25
+10 MA 9,885 10,115
1000 MA +1000 MA 995 1005
+100 MA 97,7 102,3




Conporusiienue R

ITpubop Neo
[Ipenen No nxl N1 nx2 N,
1000 kOm  |997,50 1002,5
1000 kOm 300 xOm 298,56 301,44
100 kOm 98,85 101,15
100 kOm 30 |99,750 100,25
1,00 kOm kOm 10 29,856 30,114
KOm 9,885 10,115
10,9750 11,025
PO 19 19,9750 10,025
10 xOm 3 kOm il 6,9790 7,021
o 2,9856 3,0114
oM 0,9885 1,0115
1 kOm 0,3 10,9975 1,0025
1 kOm kOm O] 0,2985 0,30153
kO™ 0,09885 0,10115
99,75 100,25
0,1 KOm (1)00 101\0/1 101988 10,11
MM 10,899 1,100
HnpyxkruBHocts L
N 06p. Tlokazanue A=
Nsmepsiemas MoBepsieMOr _
[Ipenen (mewncrt BUT. =Nf— Anorr.
BEIMIHHA o mpudopa
3HAYCHHE) Noop.
Nf
1T 0,0025 + 0,00
1T 1T0,1T 16 T 0,00205T
0,0<k025 + +
01T 0,1T001T 0,00025T
0,000205T
Emxkocts C
IIpubop No
No6p. (eii- Tlokazanue _
Wsmepsiemas MPOBEPSIEMO | _
[Ipenen CTB WT. =Nf— Anorr.
BEJINYNHA ro npudopa
3HAYCHUC) NE Nob6p
100 Mxd 100 Mx® 40 MxD 0,5 Mx® 0,32,
10 Mx® npu MKD 0,23 Mx®d
tgd =028 0,23 Mx®d
pexuMe MaciTad
10 Mx®D 0,025 mx®d
10 Mx®D 4 Mx® 0,016 Mmx®d
1 Mx® 0,0115 Mx®
1,1 Mx® 0,0025 Mx®
1 Mx® 1,0 Mx®D 0,0025 Mx®
e 0,4 MKD 0,0016 Mxd
0,3 Mx® 0,00153 Mx®




0,1 Mmx® 0,00115 mx®d
100 ad 0,25 ad
40 ud 0,16 u®
O.ImMe® 6 L 0,115 u®
10 a®d ¢ macmrab. 0,115 ad
Yacrora f
IToxa3anue f
Hamnpsoxenue No fobp HauOoee A=f- fobp | Ason.
CHUrHaJIa OTINYAIOIIE
ecst
2B >1,003 kI'g 0,0011 xI'ig
cuHyconnans- |5 k[ 0,0015 xI'g
HoOTO Hampsike- | < 9,997 k' 0,00-2 xI'1g
HUSA <99,97 xI'g 0,02 xI'xg
<999,7 k' 0,2 xI'g
60 B
CHHYCOMIATb | 5 k['11 0,0015 xI'a
HOTO HaIpsi-
JKEHUS
1B >1,003 kI'1g 0,0011 xI'ng
JI <9,997 kI'y 0,002 I
1B >1,003 kI'g 0,0011 xI'xg
<9,997 k' 0,002 xI'1g
60 B >1,003 kI'g 0,00)11 xI'g
JI <9,997 k' 0,002 xI'1g
60B >1,003 kI'1g 0,0011 xI'rg
U <9,997 xI'y 0,002 xI'g
HurepBan t
ITpubop Ne
Hanbsoxen ITokazanue
p No toop Haunbosnee oT- |A=Nf— Nobp. |Anom.
Y€ CUTHaja mmaatomy, Nf
0>1,005 mc 0,0023 mc
<9,995 mc 0,005 mc
1B < 0,9995 ¢ 0,0005 ¢
<9995¢ 0,005 ¢
50 ¢ 0,055 ¢ 0,05
<99.95c¢ c
60 B <9,995¢ 0,005 ¢




Yucao umnyiabeoB N

Hanpsokenue No [loxa3anue A=Ni— No Anon.
CHTHAJIa mpubopa Ni
1B 100 +1 uMmm
10B 100 +1 M
IIpouentHoe oTKIOHEHUE f%
ITokazanue
Hanpsioxe- N ¢ 6 ) ITokasa- ¢ t MaK
tnte cnrrana |TVO o 00p. npu fwe N1 JTOTI. MUH. JTOTI. C.
Oopa tg
+0,5% 19,9027 mc 19,821 mc 19,940 mc
60 B£10% [—0,5% 20,0105 mc 20,060 mc  |20140 mc
+3,0% 19,3786 mc 19,346 mc 19,489 mc
50T —3,0% 20,6186 mc 20,538 mc  [20,700 mc
+10% 18,1818 mc 17,825 mc 18,553 mc
—10% 22,2222 mc 21,692 mc  [22,779 mc
COJEPXXAHUE
1.BBenenue

2.Ha3nauenue npubdopa

3. TexHn4ecKne XapaKTEePUCTHUKU

4 .KOoMIIJIEKT MOCTaBKHA

5.YCTpOWCTBO 1 PHHIUIT PAOOTHI
6.MapkupoBaHue U TNIOMOUpPOBaHUE
7.Ykazanue Mep 0€30MacHOCTH
8.IToaroroBka nmpubdopa K padote
9.ITopsnok pabotsl
10.ITpoBepka TEXHUIECKOTO COCTOSTHHS

11.Meronuka TOBEpKH

12.B03MOKHBIE HEHCIIPAaBHOCTH M METOABI UX YCTPAaHCHUS
13.CBUIETENBCTBO O TPHEMKE
14.T'apanTHiiHBIC 00sI3aTEIBCTBA
15.CeneHust 0 pexaaManusx
16.CBeneHust 0 KOHCEPBALUU U YIIAKOBKE
17.XpaHeHue U TpaHCIOPTUPOBAHUE

ITpunoxenus: 1. Hamorounsie qannabpie TpaHchopmaTopa
2. [TpoTOKOIIBI TOBEPKH PUOOPOB






