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1. O6wme cBepeHua

CMeHHbI MoTy/Tb aHa/u3a KaHanoB TU B5-VF (masee 1o TeKCTy Takke «MOIYJ/Ib», «MOIY/Ib
B5-VF») coBMecTHO ¢ aHanm3atopom bepkyT-MMT (majiee Mo TEKCTY Takke «aHa/IU3aTOpP»,
«MIpubOp») MpegHa3HauUeH [Jis M3MepeHMs] KaHaJIOB TOHAJIbHOI YacTOThbI, MPeArpyIMnOBbIX
TPAKTOB M JIMHUI CBSI3M B AmariasoHe 4yacToT oT 0,3 mo 32 kI, a TakkKe i1 M3MepeHMs
ypoBHel curHajsia B amamnasoHe 4vacTtoT oT 0,2 mo 150 k[ ¥ KOHTPOJbHBIX ITPOBEPOK
Ha yactoTax 62 u 101 kI'u. Monynib B5-VF obecrieunBaer:

— M3MepeHMe OCTAaTOYHOrO 3aTyXaHus (YCUJIeHUs);
— U3MepeHMe aMIUVIUTYLHO-YaCTOTHBIX XapaKTePUCTUK;
— u3MepeHMe paboyero 3aTyxaHusl JIMHUI CBS3U;

— UM3MepeHMe YPOBHe curHasia B guamnasone yactoT ot 0,2 mo 150 KI'.

2. 0603Ha4YeHUSa U COKpaLLEHUSA

B TekcTe pyKoBOACTBa 60e3 pacmmudpoBKM OYAYT IPUMEHSITHBCS COKpaIleHus,
TIpUBeIEHHbBIE B TAO/IMIIE HIIKE.

Tabnuya 2.1. CokpaweHus

CokparieHue KommeHTapwmii

ur W3mepuTebHbIN TeHepaTop
ny WsmepuTesnb ypOBHS

o IMTosmocoBoit GUIBTP

T4 ToHa/sibHAs YacToTa

3. KoMnnekT noctaBKu

Tabnuua 3.1. Komnaekm nocmasku

HaumenoBanue Kosn-Bo
Mopynb aHanusa kaHanoB TU B5-VF 1
Kabenb n3amepuTebHbIi 2
PykoBoacTBO 10 akcrutyatauumu (guck CD) 1




4. Mepbl 6e30nacHOCTH

o Havaya paboThl ¢ MomysieM B5-VF BHMMAaTe/lIbHO M3YUMUTE HACTOSIIEE PYKOBOACTBO
I10 3KCILTyaTaluu.

— EwM  Mopynb  TPaHCIOPTUMPOBAICS WM XPAaHWICS TIpU  OTPULIATEbHBIX
TeMIlepaTypax, TO Mepej BK/IOUeHMeM CjielyeT BbiIep>KaTb €ro B HOPMaJbHbIX
KJIMMaTUUeCKMX YCIOBUSIX He MeHee 2 4acoB.

— Yo1oBus 3KCIUTyaTalMM OOJKHBI COOTBETCTBOBATH YCJIOBUSIM, IMPENCTAaBIEHHBIM
B paspeie 11.3.

— Tlpu skcrutyatauyuy MOAY/SI MO/DKHBI BBITIOJNHSITHCSI OOINMe TpeOOBaHMS IpaBMl
TOKapHO¥ 6€30MaCHOCTH.

— IIurarwomas ceTh He JO/DKHA MMETh Pe3KMX CKaUKOB HalpspKeHust. PsagoM ¢ pabounm
MECTOM He IOJKHO OBbIThb MCTOYHMKOB CUMJIbHBIX MArHMTHBIX U 3JIEKTPUUECKUX
IoJen.

— Bximouenne mpubopa Bepkyr-MMT c¢ momynem B5-VF, momkiioueHue IIHypa
MUTAaHUS K CEeTM IIepeEMEHHOr0 TOKa M IIO[COeIMHEeHMe APYIUMX YCTPOICTB
ITPOBOAMTCS TOJIBKO IOC/IE COeIMHEHNST KJIEMMBbI 3aIIMTHOTO 3a3eMJIeHMsI ITpubopa
C 3eMJISTHOJ IIMHOM ¥ IIPUCOeIMHEeHMS ITHypa MUTAaHMS K TPUOOpY.

— HeobOxomumo ob6eperaTb MOAY/Ab OT YAApOB, TMoMNagaHMs BAarM U IIbUIN,
MPOJOJKUTEIBHOTO BO3AEVCTBUS TIPSIMbIX COTHEUHBIX JIydeii.



5. OnucaHne cMeHHOro Moayns
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PucyHok 5.1. epedHsis naHens modynsa B5-VF
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PucyHok 5.2. 3adHss nanens modyns B5-VF

Tabnuya 5.1. Onucanue pazvémos u UHOUKamopos Modyns

MapkupoBKa Onmcanne

«1» OtBepctust mast dukcanumu Moxmyns B npubope BepryT-MMT ¢ mOMOIIbIO KPEEXHbBIX
BUHTOB.

150 Q, 600 O CBeTomMOgHbIE MHAMKATOPBI, OTOOpakalollye BeJMUMHY COMPOTMBIIEHUSI Ha BXO[e
NY/Beixone UI.

20 kQ CBeTOOMOIHBIN MHAMKATOP AJIs1 HGOpMAaLMM O BBICOKOM BXOIHOM COMTPOTUBIeHUM LY.

Low QO CBeTOAMOIHbBIN MHAMKATOP AJ1s1 MHGOpMaIuu 0 HU3KOM BbIXOAHOM cOMpoTuBaeHM UT.

Input Bxom 1V.

Output Boixop, UT.

Calibrate CBeTOIVMOIHbI MHAMKATOP AJIT MHGOPMAIMK O TIPOoIlecce KaauObpOBKY MOTYJIS.

sl

O

CBeTOIMOIHbI MHAMKATOD, TTpeAHA3HAUEHHbII JJISI OIEHKM COCTOSTHUS] MOJTYJIS :

- He TOPUT: IIUTaHNe He ITOJAHO WM MOAY/Ib HeUCIIPaBeH

(cM. Tabm. 12.1);

- TOPUT 3€JIEHBIM: MUTAHME MTOAaHO, MOIY/Ib B paboueM peskume;

- TOPUT KPacHBIM: IIMTaHNe TI0IaHO, MOYJb B HepaboueM peskume (cM. Taos. 12.1);
- MUTAeT KPaCHBbIM: TUTaHMe He TI0IaHO, BBITIOMHIETCS HoakIoueHne mo USB.

19v Pasbém I TOAKIIOUeHMs 6;10Ka muTadus 12...19 B (Mcronb3yeTcs py aBTOHOMHOJA
paboTe MomyJIst).

USB USB-unTepdeiic aas nogxmodenus K K, T B.

RESET KHomnka, ucronbsyemas rpy 06HoBaeHuy 110 MUKPOKOHTpOJIIepa MOAYIS, a TAKXKe [IJIs
c6poca Mozy/I B cryyae noAxaodeHus o USB u/uiv py Haluduy BHEITHEro MUTaHMs.

«2» Pasbém 151 mopkmoueHns K aHanusatopy bepkyr-MMT.

BOOT KHomka, wucronb3yemass mpu  o6HOBAeHMM I10  MMKPOKOHTPO/IEPA  MOMIYJIS

B aBTOHOMHOM pe’Xmnme.




6. Hauano pa6ortbli

g paborsl ¢ momyneM B5-VF HeoOGXomuMo yCTaHOBUTH ero B mpub6op Bepkyr-MMT,
caenysl OINMCAHUIO, TIPeNCTaBJIeHHOMY B pPyKoOBOACTBe «bepkyT-MMT. VHuBepcanbHbINI
aHa/IM3aTOP TEJIEKOMMYHUKALMOHHBIX CeTei».

6.1. 'naBHOEe MeHI0

I'maBHOe MeH0 mpubopa Bepkyr-MMT c ycraHOB/IeHHBIM MoxyJsieM B5-VF comepskut
KHOIIKM Tiepexona B pexxum «['eHepatop TU» (cm. pasmen 7) u «M3meputenb ypoBHST TU»
(cMm. pasgen  8). B jeBoil yacTM 3KpaHA PACIIOJOXEHbl MHIOMKATOPBI COCTOSIHUS
(cM. pasmen 6.2), MHOMKATOP 3apsaa Oarapeu' M MKOHKA [JISI TIOAYyYEeHMS] CTaTyCHOA
mnHdopmauyu (cM. pasgen 6.3).

VF 10:49

9 o

PucyHok 6.1. [nagHoe meHio

6.2. UHpuKaTopbl COCTOAHUSA

VHauKaTOPbI pacroioxkeHbl B JIeBOI yacTu 3KpaHa npuoopa bepkyt-MMT (puc. 6.1):

GEN WNupukaTtop coctosinus UI': 3e1éHbIi — reHepaTop BKJIKOYEH, CepPblil — BBIK/IIOUYEH.
VFLT MupuxkaTtop coctosiHms I1P 0,3...3,4 kI'11: 3eméHbIi — I1® BKIIOUEH, CepbIii — OTK/IIOUEH.

! Tlogpo6Has uHdopMalus mpencTaBieHa B PyKoBoAcTBe «BepkyT-MMT. VHUBepcalbHbI aHAIM3aTOP
TeJIEKOMMYHUKAI[MOHHBIX CeTeM».
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6.3. NMonyyeHue cBOAKM 06 U3SMEpPEHUAX U HACTPOIMKaX

CraTycHasl TlaHeJb OTOOpaskaeTcs MpM HaKaTUM Ha KHOIIKU @ WUIn °2 " COOEPXKUT
MHGOPMALIIO O HACTPOIKaX MPMUbOpPa U COCTOSTHUM IMPOBOIMMBIX M3MEPEHMUIA.

uMmnegadc: 600 Q
yactoTa: 3000 Ny ypoBseHb: 546
reHepauua: nasT

umMmnegaHc: 20 kQ
MMMNefaHc BHELLH. Harpy3ku: 600 Q
hUuNbTP: BLIKN

PucyHok 6.2. CmamycHas naHens

2 KHomka pacriojiokeHa Ha epefHeit IaHenmn KopIryca an6opa.



7. U3ameputenbHbl reHepaTop

Pexxum «I'enepatop TU» mo3BosisieT HACTPOUTb mapameTrpbl UI: yacToTy M ypOBeHb
BBIXOJHOT'O CUTHAJIa, BEJIMYMHY BBIXOTHOT'O COITPOTHUBJIEHMS.

FeHepartop T4 16:25

VFLT

——
oo

Ii*-{acrora, ru,—|
. 800 |

. J

YpoBeHb: -45...5 ab

O Tlenepauun

PucyHok 7.1. Pexum «leHepamop T4»
7.1. Nopspok paboTbl

1. YcTaHOBUTH BBIXOJHOE COMNpoTuBIeHne WI' B COOTBETCTBUMM C BXOOHBIM
COTIPOTHMBIIEHNEM 00beKkTa (CM. pasaen 7.4).

2. 3aparb 4acToTy BbixogHoro curdaia UI' (cm. paspen 7.2).
3. YcTaHOBUTb TpeOyeMblit BBIXOHOM YPOBEeHb CUTHAJA (CM. pa3zen 7.3).
4. TlomaTb curHas ¢ pa3béma «OQutput» momyist B5-VF (cm. puc. 5.1) Ha BXo[, 00beKTa.

Ilpumeuanue. d®opmMupoBaHME CUTHAJIA HAUMHAETCS Cpa3y IOCIe HaXaTusi Ha KHOIIKY
«['enepauusi». Korga reHepatop BKIWOUEH, MHAMKATOP «GEN», pacIio/iokKeHHBI B JIEBOM
BepXHEeM VIJy 3KpaHa, TOPUT 3€JIEHbIM I[BETOM, a TOYKAa Ha KHOMNKE MMraeT KpaCHbBIM.
[TapameTtpsl ' MOXXHO YCTaHOBUTD KakK 10 BKIIOUEHMS FeHepaluy, Tak U mocJe.

10



7.2. YacTtoTa

s YCTaHOBKM YaCTOTBI BBIXOAHOTO CUTHAJIa ur cjlenyeT HaXXaThb Ha IT0JIe BI)IﬁOpa YaCTOThI
M B OTKPBIBIIEMCS OKHE YKAa3aTb TpE6y€MOE 3Ha4YeHue.

Ipumeuanue. Yactoret 62 m 101 k[l JOCTYIMHBI TOJBKO TP BBIOOpPE BBIXOIHOTO
conpoTuBIeHUS Re=150 OM.

YacToTa, 'y

2400

P (]

PucyHok 7.2. Beibop 3HaueHus yacmomeol

7.3. YpoBeHb CMrHana

[l yCTaHOBKYM BBIXOJTHOTO YPOBHSI curHasia UT ciiemyeT HaskaTh Ha ToJie BbIOOpa YPOBHS
M B OTKPBIBIIEMCSI OKHE yKas3aTh TpeOyemoe 3HaueHue. KHOIKM, pacIiojosKeHHbIe CJieBa
U CIIpaBa OT MOJis BbI6OPA, MO3BOJISIIOT BHIMOJHUTD TOUHYIO HACTPOKY.

©
s e e s e T e

15

PucyHok 7.3. Beibop 3HaueHuUs 8bIX00H020 ypOBHS CUeHANA

11



7.4. ConpoTtusneHue

Kuomkm 600 Q 1 150 Q cayskat A5t yCTaHOBKM BBIXOAHOTO CONPOTHUBeHms UT'.

PucyHok 7.4. Bbibop 3Ha4eHus 8bixo0H020 conpomusneHus Ul

7.5. YcTaHOBKa Hyns

s aBTOMAaTHYeCKOi YCTAHOBKM HYJIEBOTO YPOBHS C/ielyeT HaXaTb HA KHOIKY
«YCcTaHOBKA HYJISI» ¥ BbIOpATh TpebyemMoe JIeiicTBue:

— «Texkymmuii»: IPUHSITh 3a HOJIb 3HaUEHME BBIXOZHOTO YpoBHS UI, oTobpaskaemoe
B 110J1e «YpOBeHb» (CM. pa3zen 7.3). 3HaueHue B roJie npyu 5ToM ndmenutcs Ha 0 gb.

— «[lo ymoyyaHMIO»: TIPUHSITD 32 HOJIb 3HAUEHME BBIXOAHOTO YPOBHS, paBHOe 0 1b.

PucyHok 7.5. YcmaHoska Hyns

12



8. UsmepuTtenb ypoBHS

Pesxum «V3meputesb ypoBHS TU» ITO3BOJISIET OLIEHUTh YPOBEHb U BBIUMCIUTD 3aTyXaHMe
CUTHAJIa, MOCTYMNAIOIero Ha BXO I IIpubopa.

M N3meputens ypoBHsa TH 10:07

YpOBEHb
4.7 npb

3atyxaHue
10.3 gb

[ YpoBeHb Ha nepegauve, ab ]

HE - e

PucyHok 8.1. Pexum «M3mepumens ypogHs»

8.1. Nopspok paboTbl

1. YcranoButh BXogHoe cornpoTusiaenne MY (cm. paspgen 8.3).

2. B ciyuae BbIGOpa BXOOHOTO compoTuBieHMs paBHbIM 20 KQ, 3amaTh 3HaueHue
MMIIeIaHCa BHENIHe Harpy3ku (cM. pasgen 8.4).

3. IIpu HeoOXOAMMOCTY BKIIOUNTD M00cOBOM punbTp 0,3...3,4 KI'11 (cm. pasmen 8.5).
4. TlogkmounThb K pa3zbeémy Input momysst B5-VF (cm. puc. 8.1) usmepsiemyto JIMHUIO.

5. Tlpy Heo6XOOMMOCTM 3aJaTh YpOBEHb CUTHAJa Ha Iiepemade sl pacuéTa
3aTyXaHus.

13



8.2. YpoBeHb

[lJis1 yCTaHOBKYM YPOBHSI CUTHAjIa Ha mepenade cjeayeT HaXkaThb Ha I10Jie BbIOOpa YPOBHSI
" B OTKPBIBIIEMCS OKHE yKa3aTh 3HaueHye. KHOIKY, pacIioyioykeHHbIe CJieBa U CIIpaBa OT ITOJIsT
BbIOOPA, TTO3BOJISIIOT BBITIOTHUTD TOUYHYIO HACTPOMKY.

) e s s s (g )
St | e e e e s e

. - N

PucyHok 8.2. Beibop yposHs cueHana Ha nepedade

nst ynobCcTBa YCTaHOBIEHHBIN YPOBEHb CUTHAIA OTOOpA’KaeTCsl Ha IIKajae C MOMOIIbIO
MEeTKM KPAaCHOTO LiBeTa. 3aTyXaHMue CUTHA/A PacCUMTHIBAETCS aBTOMATUMYECKM Ha OCHOBE
M3MEPEeHHOT0 ¥ YCTAHOBJIEHHOTO 3HAUEHUSI.

8.3. UMmnepaHC

——WmnegaHc——

.

PucyHok 8.3. Bbibop senuduHbsl 8X00H020 conpomusneHus Ny

Jl7i1 yCTAaHOBKYM BEJIMYMHBI BXOJHOTO COIpPOTMBIeHUS MY ciemyeT HaXaTb Ha KHOIIKY
«IMIiemaHc» ¥ B OTKPBIBIIEMCSI OKHE YKa3aTh TpebyemMoe 3HaYeHue.

8.4. UMnepaHc BHeLLHel HarpysKku

Ecnu BxogHoe conmpoTusiienne MY 3agano paBHbIM 20 kQ, cTaHOBUTCS IOCTYITHO KHOITKA
«/IMnenaHc BHEIIH. Harpy3ku», IO3BOJSIONLAS YCTAHOBUTH COIPOTUBJIIEHME BHEIIHEN
Harpy3Ku, BeIOpaB ero cpeayu 15 craHgapTHBIX 3HAUEHMIA.

14



Ipumeuanue. [1ns usmepeHus: kaHanoB TU mpumensieTcs: conpotusiaeHue 150 Q u 600 Q.
OcTanbHble 3HAUEHMS OILMOHAJBHBI ¥ TIO3BOJSIIOT PacCIIMPUTh 00JIaCTb IIPUMEHEeHUS
npubopa.

———VIMneaaHc BHeLUHel Harpyskm—————

600 0

QUL AL

BHELUH. HAl PY3KK

PucyHok 8.4. Bbibop 3Ha4eHus gHewHel Hazpy3Ku

8.5. ®unbrp

Kuomnka «®uabTp» MO3BOJSIET BKIOUYUTH peskum paboTsl ¢ 1P 0,3...3,4 K[, KOTOPBIi
VICIIOTb3YeTCS JJISI MU3MEPEHMS] MHTErPaIbHbIX YPOBHEN 1mymMoB B KaHaje TY. [Tpu BbIGOpE
9TOrO pekumMa BXOIHbIe COpoTHBIeHNsI 1Y MoskHO BhIOMpaTh paBHbIMM 20 kQ 1 600 Q.
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Wzmeputent ypoeHa TY 10:27

VFLT

. ........ T T T T B
0 20
. -

YpoBeHb
7.98 nb

3artyxaHue
7.02 ob

YpoBeHb Ha nepegadye, b |

15
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PucyHok 8.5. Bknrowerue gunempa




8.6. YcraHoBKa Hynq

i1 aBTOMAaTMYECKO) YCTaHOBKM HYJIEBOIO YPOBHSI CJIeAyeT HaxkaTb Ha KHOIIKY
«YcTaHOBKa HYJ/ISI» ¥ BRIOpATh TpedyeMoe [eiiCTBIe:

—  «Texymmuii»: IPUHSTH 32 HOJb 3HAUEHME YPOBHS CUMTHAJIA, M3MepseMoe B TaHHbBIN
MOMEHT M OTOOpaykaeMoe Ha 3KpaHe nmpubopa (cm. puc. 8.1).

— «[lo ymomyaHuIO»: IPMHATD 3a HOJIb 3HaUEHMEe BXOLHOI0 YPOBHS, paBHoe 0 ab.
y A y ) A

Texyuiuia:
475 pb

PucyHok 8.6. YcmaHoska Hyns
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9. NMpumepbl U3MepeHUii B KaHanax CBA3U

9.1. OueHka Benn4nHbI NCOPOMETPUUHECKOro WyMma
9.1.1. O6wme cBepeHuUs

V3MepeHMs BBIIIOHSIOTCSI B COOTBETCTBUM CO CXEMOIA, IIPUBENEHHONM Ha puc. 9.1.

Moayns B5-VF

RX+

TenedoHHbIN ny
KaHan cesiaun

RX-

600 Om
600 OM
3
o

PucyHok 9.1. Cxema usmMepeHuUs YposHS NCOPOMeMPUYECKo20 WymMa

Cor1acHO OOIIEIPUHSITONM MeTOAMKES, ypOBEHb IICO(POMETPHUUECKOTO IIyMa OIpeIessieTCs
1o dopmyie:
U,k
0,755
rge Uy — cpegHeKBaapaTUUECKOe HaIlpsDKeHMe 1yMa;

P. =20lg 1B,

k = 1,33 — ncodbomeTpuueckuit KoabduimeHT A1 1moaockl yactot 3100 I'i.
[Ipeo6pa3zoBaB 3Ty hopMyIy, MOXKHO 3amucaTh CieAylollee BbIpaskeHue 1t
oIpezeneHus1 YpOBHS LIyMa:
P, =P +248 nb,
rae P. — usmepenHoe mopaysiemM B5-VF (¢ BKIIOUEHHBIM MTOJIOCOBBIM (PUABTPOM) 3HAUEHME
YPOBHS CUTHAJIA.

9.1.2. Nopapok pencreui
s wmsmepeHuss ypoBHS Ticopomerpuueckoro myma (Pn) ¢ momomipio Tmpubopa

BepkyT-MMT c ycTaHOB/IeHHbIM MoaysieM B5-VF cnemyer:

1. TlogkmouuTh MpUOOp MO cXeMe, TIpUBeNEHHONM Ha puc. 9.1. Vi3amepsieMblit KaHa
CBSI3U MOAKIII0UaeTcs K pazbeéMy Input momynst B5-VF (cm. puc. 5.1).

[TeperiTu B pexxum «M3mepurtens ypoBHs TU» (cMm. paspern 8).
YcTaHOBUTH 3HaUeHMe umIteanca paBHbiMm 600 Om (cm. paspen 8.2).
BK/TI0UMTh II0I0COBOV GMIbTpP (CM. pasmen 8.5).

OLieHUTh YPOBEHb CUTrHaja P, oTo6paskaeMblit Ha SKpaHe mpubopa.

SANE A T

Berumcants 3HaueHue Py, B cooTBeTCTBUM (CM. pasgen 9.1.1).

5 Kymuup @.B., «M3MepeHus B TEXHUKE CBSA3U», 2-e u3maHue, 1976 T.
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10. Metoauka nosepku

[ToBepky npubopa bepkyr-MMT ¢ moaysnem B5-VF ciienyeT mpomu3BOIUTb He pexke OTHOTO
pasa B TpU rofa M IMOCAe KaXIOTO0 peMOHTa B COOTBETCTBUU C METOLUKOM IOBEpPKH,

OIMCAHHOM HIKe.

10.1. O6bwme cBepeHUn

Hacrosias meToauka yCTaHaBJIMBAET METObI M CPeCTBA IIEPBUYHON U MTEPUOANYECKON
[IOBEPKU aHaIM3aTOpa YHUBEPCAIIbHOIO TeIeKOMMYHUKALMOHHBIX ceTeil bepkyr-MMT

(manee — aHanmu3artopa) ¢ moxayJiem B5-VF.

10.2. Onepauun nosepku

[Ipu mipoBeneHMM TTOBEPKU TOJIDKHBI OBITh

BBITIOJIHEHBI OIlepaluyn IMMOBE€PKU, YKa3daHHbIE

B Ta6u. 10.1.
Tabnuya 10.1. Onepayuu nosepku
JomyckaeMble 3HaUEHUS
HaumeHoBanue ITpoBepsiemas MOTPeLIHOCTe M,
Pasmen meroguku
onepanumn XapaKTepUCTHUKA npepenbHble  3HAYEHMS
XapaKTEPUCTUK

BHeIIHMi1 ocMoTp 10.5.1 — —
OmpoboBanue 10.5.2 — —
Ornipenenenue
MeTPOJIOTMUEeCKUX 10.5.3 — —
rnapamMeTpoB
[TpoBepka IOmamnasoHa u BbIXOJHAas1 yactota B | *#0,001-f I'n,
OCHOBHO/  abCOJIOTHOIA IuarnasoHe roe f — HOMMHaJbHAs
TorpemrHocTy ycranoBku | 10.5.3.1 0,3...101,0 kI'g yacToTa, I'1
YaCTOTbI BBIXOJITHOTO
cur”ana Ul

Ps.x=0 ob £=0,8 KI'11
[IpoBepka amamasoHa 111 An=0 1B £=0,8 Ty
orpepeneHe OCHOBHOI )
abCoITIOTHO 10.5.3.2 AL YDOBHEN:
TOr'PeIIHOCTY YCTaHOBKMU 045 *0,5 nb
BBIXOJIHOTO YpoBHS UT' ~40...+10 1B *0,5 1B

15,18, -45 nb +0,6 b
Ompepenenue Po= 0 1b
HepaBHOMEPHOCTHU Ha YacTOTax:
YaCTOTHO 10.5.3.3 0,3...5,0 KI'1; +0,4 nb
XapaKTepUCTUKA 5,0...32,0 xI'1; +0,4 nb
BBIXOJHOTO YpOBHSA UT' 32, 62,101,0 xI'. +0,8 nb
Omnpepenenue Pu=0 1B (600£60) Om
BBIXOAHOTO 10.5.3.4 Ha vacToTe 0,8 KI'1g (150+15) Om
conpoTtusyienus Ul
[lpoBepka nmamasoHa " - " .
OCHOBHOJ1 a6comoTHO! | 10.5.3.5 Ao, Ao A ypoBHelt +0,5 0B

TTOTPEITHOCTH

-45...+181b
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Homyckaemble 3HaUE€HMS
HaumeHoBaHMe IIpoBepsiemas IIOTPEeLIHOCTEHA,
Paspgen metomuku
orepanun XapaKTepuCTUKA npenenbHble  3HAYEHUS
XapaKTEePUCTUK

M3MepeHus YPOBHS
curHasia 1y

Ha ypoBHe Ogb Ha
Ornpenenenue Hacrotrax:
HEepaBHOMEPHOCTH 0,8 I *0,5 nb
YACTOTHOG 10.5.3.6 g,gg,g KELI 18,2 ,HE

,2...0,3 kI, +0,8 1

XapakTepuctuku Y 32...120 KT11 +0.8 1B

120...150 xT'Lg, +1,5 nb
OrnpeneneHne OCHOBHOM
a6CoITIOTHO
MOTPEIIHOCTHU
U3MepeHus ypoBHs | 10.5.3.7 Ha yacrore 0,8 KI'Ly +0,3 nb
CUTHaJla B pexume C
MOJIOCOBBIM ~ (PUIBTPOM
I1® 0,3...3,4 xI'1y,

PBX:0 qu
OmnpepneneHue BXOAHOTO Ha uacrore 0,8 KTy
comporysenus N 10.5.3.8 > 20 kQ He MeHee 20 kKOm

600 Q (600+30) Om

150 Q (150,0+7,5) Om

10.3. CpenctBa noBepku

[ToBepka aHanu3zatopa ¢ MomyiaeMm B5-VF momkHa MpoM3BOIUTHCS C TIOMOIIbIO CPEJICTB
TOBEPKU, IPMBEIEHHBIX B Ta6s1. 10.2.

Tabnuya 10.2. Cpedcmesa nosepku

Paspen HammeHOBaHMe ¥ THII CpeLCTBa ITOBEPKHU
MeTOIUKHU 06pasIoBoOro BCIIOMOTraTeJIbHOro
10.5.3.1 YacToTOMEp 3JIEKTPOHHO-CUETHBIN Pesucrop 600 Om+0,5 %
10.5.3.2 Bombrmerp TePEMEHHOTO TOK& | pesscropst 600 OM0,5 %, 150 OM0,5 %
¢ TOUHOCTHIO He Xyxke 0,001 B
10.5.3.3 Bonbrmerp TePEMEHHOTO TOK& | pesscropst 600 OM0,5 %, 150 OM0,5 %
C TOYHOCTBIO He xyke 0,001 B
10.5.3.4 Bonbrmerp TePEMEHHOTO TOX& | pesserop 600 OM£0,5 %, 150 OM=0,5 %
C TOYHOCTHIO He xyke 0,001 B
BonbT™meTp repeMeHHOTO TOKa
10.5.3.5 ¢ TouHocTbio He xyske 0,001 B Arrentoatop | ['eHepaTop CUTHAIOB HM3KOUYACTOTHBI ['3-109
IO1-13A
BosnbTM™MeTp TepeMeHHOro Toka | ['enepartop I'3-109
10.5.3.6
C TOYHOCTHIO He xyke 0,001 B
BonbT™MeTp rnepeMeHHOTO ToKa | 'enepatop I'3-109
10.5.3.7
C TOYHOCTHIO He xyke 0,001 B
10.5.3.8 BonbT™meTp epeMeHHOIo Toka | 'eHepaTOp CUTrHAJIOB HU3KOYACTOTHBIN ['3-109,
e C TOYHOCThIO He Xyke 0,001 B Pesuctop 20 kOMm, 600 Om=0,5 %, 150 Om+0,5 %
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Ilpumeuanue. [TonyckaeTcsl IpuUMeHeHe OCHOBHbBIX U BCIIOMOTaTe/lbHbIX CPENCTB [IOBEPKU,
BHECEHHBIX B IOCYJApCTBEHHBII peecTp W3MepUTEeNbHbIX CpPeACTB, He TMpPUBEJEHHBIX
B Tabmume 10.2, HO obecrneuMBawIIUX oOIpeAeaeHue (M3MepeHNue) MEeTPOJIOrMYeCKUX
XapaKTePUCTUK ITOBEPSIEMBIX ITPMOOPOB C TpeOyeMOoii TOUHOCTBIO.

INpumeuanue. CpencTBa MOBEPKM NOIKHBI ObITh MCIIPaBHbI, TOBEPEHbI ¥ MUMETh AeiCTBYIOIIE
CBUIETeNbCTBA (KJIeiiMa) M OTMETKM B (OpMYJIsipax O IOBEPKE.

Ipumeuanue. Oniepauyu no ni. 10.5.3.3, 10.5.3.4, 10.5.3.8 mpoBOASITCS TOJBKO IPY BbIITyCKe

MO/IyJISl U3 PEMOHTA.

10.4. YcnoBus noBepKU U NOArOTOBKA K HEH
10.4.1. Ycnosus noBepku
[Tpu mpoBeieHM TTIOBEPKU IO/KHBI COOMIOAATHCS CJIeAYIOl/e YCIOBUS:
— TeMIlepaTypa OKpyskamwieii cpeasl (20+5) °C;
— OTHOCHUTeJIbHAS BJaKHOCTb Bo3ayxa (65%15) %;
— artmocdepHoe nasyeHue (100+8) kIla;
— HanpsokeHue cetu nutanus (220£11) B;

— yacToTa ImpoMbliieHHo cetn (50+0,5) I'.

10.4.2. NMoaroTtoBKa K noBepkKe

[lepen, mpoBeleHMEM TIOBEPKM cjieyeT IIPOBEPUTh Ha/iMuue SKCIUTyaTalMOHHOM
IOKYMEeHTalUM U CPOK AeiCTBUSI CBUAETENIbCTB O MOBEpKe Ha CpefCTBa MOBePKU. BKIIOUNUTD
cpencTBa IOBEPKM M TIPOTPeTh MX B TedeHMe BpeMeHM, YKa3aHHOTO B MHCTPYKLIUU
0 3KCIUTyaTal M.

Ilpumeuarue. BrnioueHne pubOPOB, MOAKIIOUEHME IIIHYPOB MUTAHUS K CETU TTIepeMeHHOTO
TOKA U MOJICOeIMHEHNEe NPYIUX YCTPOWCTB MPOBOJUTCS TOJBKO IMOCTEe COeNVHEHUs KIeMM
3alIMTHOTO 3a3eMJIeHMs TPMOOPOB C 3eMJISTHOM INHOM U TIPUCOeIMHEHMS ITHYPOB MTUTaAHUS
K IIpubopam.

10.5. NMpoBeaeHue nosepku
10.5.1. BHewHuit ocmoTp

BusyaJqbHbIM OCMOTPOM IIPOBEPSIIOT COOTBETCTBME aHa/JIM3aTOpa TeXHUUYECKOI
IOKYMEHTalUM B YaCTU KOMIIJIEKTHOCTM, KaueCTBa MOKPbITUI, GUKCAIMM PEryIMPOBOUHBIX
97IEMEHTOB, rabapUTHBIX Pa3MePOB, MAPKMUPOBKM 1 YITAaKOBKU. [IpoBepsIOT TaKKe OTCYTCTBUE
BUIVMBIX IIOBPEKIEHMIA, IIeJIOCTHOCTh COeIMHNUTE/IbHBIX Kabeieii, 3aK1MMOB 1 pa3bEMOB.
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10.5.2. Onpo6oBanue

st ortpoboBanus npubopa bepkyr-MMT ¢ ycraHoBieHHbIM MoayieMm B5-VF B paborte
HeoOX0IMMO BbITIOJIHUTD Ceyoliye AeiiCTBUS:

1. B pexume «I'enepatop TYU» yCTaHOBUTD:

Yacrora, I'ns 800
VpoBeHb, ob 0
CornpoTuBiieHMe 600 Q mmm 150 Q

2. CoenyHUTb pa3beMbI «Input» u «Output» moayss: Beixo TX NOAKIIOUUTD KO BXOAY
RX (cm. Tabm. 11.5).

3. HakaTb Ha KHOIKY «['eHepanusi».

4. B pexxume «/3MepuTenb YPOBHSI» KOHTPOJIMPOBATh HAIMUMe BBIXOIHBIX YPOBHEN
WT', KoTOpbIe AOKHBI HAXOAUTHCS B CAIYIONINX IIpeaesiax:

— *1ab otHOCUTeNbHO ypoBHS 0 b nipu BeixOAHOM corpoTusiienun UT' 600 Q;
— *11b oTHOCUTEIBHO YPOBHS -6 0B mpu BIXxogHOM compoTusiennu UI' 150 Q.

MmnenaHc usMepuTesisi YPOBHS  [OO/DKEH  COOTBETCTBOBAaTb  BBIXOLHOMY
corpotusieHnto UI'.

5. B pexume «'eHepaTop TU» yCTaHOBUTD:

Yacrora, I'11 BCe JOCTYITHbIEe YaCTOThI, 110 Ouepeaun
YpoBeHb, 0b 0
ConpoTuBJieHNe 600 Q mmm 150 Q

6. HaxkaTb Ha KHOIIKY «['eHepanusi».
7. B pexume «/M3amepuresb YPOBHSI» KOHTPOJMPOBATh HAJIMUYME BBIXOAHBIX YPOBHEN
WT', KoTOpble DOKHBI HAXOAUTHLCS B mpenenax £1,5 n1b otHocuTensHo 0 b.

10.5.3. OnpepneneHne METpPONOrMYECKMX NapaMeTpoB

10.5.3.1. NMpoBepka AnanasoHa 1 OCHOBHOM a6COMIOTHOM NOrPeLIHOCTU YCTAHOBKMU YaCTOTbI
BbIXOAHOro curHana Ur

OmnpenesieHre OCHOBHOW aOCOJIOTHOV TOTPENTHOCTY YCTAaHOBKM 4acToThl UI' mpubopa
bepkyT-MMT c¢ mopynem B5-VF mpoBoaSIT MeTOAOM HEIOCPeICTBEHHOTO M3MepeHMUs
YacTOTbl BBIXOOHOrO curHama UWMI' 5/eKTpOHHO-CUETHBIM 4acToToMepoM. C(Cxema
MO K/IIOUeHNsT Tipubopa npuBeAeHa Ha puc. 10.1.
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TX+

Pa3zbém Output

moayns B5-VF 600 Om | YacTtoTomep

TX-

1 1

PucyHok 10.1. Cxema nookmoyeHus

[list M3MepeHMS] OCHOBHOJ aOCOJIOTHOM TMOTPENIHOCTM YCTAHOBKM dYacToThl WI
HEeoOXOIMO BBITIOJTHUTD CJIEAYIOIIE TefiCTBUS:

1. TlomkmounTh K pa3beémy «Output» momyis B5-VF Harpysky 600 Om.

2. B pexume «I'enepatop TU» yCTaHOBUTD:

Yacrora, I'ng BCe JOCTYITHbIE YaCTOTHI, [10 OUepeaun
YpoBeHb, 1b 0
ComnporusiieHue 600 Q

3. HaxkaTtb Ha KHOIIKY «['eHepanusi».
4. CHSTb IIOKa3aHMS YaCTOTOMEpa.
3HauyeHye OCHOBHO a6COIOTHOJ ITOTPEIIHOCTY YCTAaHOBKY YaCTOThI BBIXOHOTO CUTHAIa
T Afo, 'y, BBIUMCAUTD 110 hopMmyiie:
Afy=f-f,_,

rae f — HoMuHaA/MIbHOE 3HAUEeHMe YacToThl, 'l (cM. Tabs. 11.1),
fusm — M3MepeHHOe 3HaUeHMe YacCTOThI, I'11.

3HaueHMsI OCHOBHO a0COMIOTHOI MOTPENTHOCTY YCTAHOBKYM YaCTOThI BBIXOTHOTO
cur"asa UI' He momkHbl mpeBbimath 0,001 - f ',

10.5.3.2. MNMpoBepka aAnanasoHa u onpeaeneHne 0CHOBHOM abCONOTHOM NOrpPeLWHOCTU YCTAHOBKHU
BbIXOAHOro yposHs Ul

[IpoBepKy amaria3oHa M OIpejeeHre OCHOBHOM abCOIOTHON ITOrPeNIHOCTM YCTaHOBKMU
BBIXOAHOrO ypOBHS W[ mpoOBOASIT METOLOM HEIOCPEeACTBEHHOTO M3MepeHUS BbIXOJHOI'O
HaIpsDKeHMS STAJIOHHBIM BOJIBTMETpoM. Cxema TMOAK/IIOUYEHMS IIpubopa IIpuBeIeHa
Ha puc. 10.2.
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TX+

x 600 Om
Pa3sbém Output W BonbTMETp
Mmoaynsa B5-VF 150 OM
TX-

il

PucyHok 10.2. Cxema nookmoyeHus

1) [ns ompeneneHus: OCHOBHOV abCOJIIOTHOM ITOIPEIIHOCTM YCTAHOBKM BBIXOZHOIO
ypoBHS UTI' 0 1B He06X0AMMO BBITIOTHUTD CJIeAYIONINE NeACTBHUS:

1.
2.

[MogxmounTsb K paszbeémy «Output» momyss B5-VF marpysky 600 Om man 150 Om.

B pexxume «I'enepatop TU» yCTaHOBUTD:

Yacrora, I'ns 800
VpoBeHb, ob 0
ComnpoTuBJieHNe 600 Q ymm 150 Q

HaxkaTb Ha KHONIKY «['eHeparusi».
V3MepuTh BBIXOJHOE HAIPSIKeHMe 3TAJIOHHBIM BOJIbTMETPOM.

BerunciimTh 3Haue€HME OCHOBHO aOCOJTIOTHO MOTPENTHOCTY BHIXOJHOT'O YPOBHS
WUT APy, nb, mo ¢popmynam:

U Uusm

AP, = 201g —n_
0 g 0,775

b, Rsux=600 Om,

U
AP = 20' — e B, RBbI)(:lSO OM,
°= 90387 "

rae U,sw — 3HaueHue HalpsbKeHMsl, U3MepeHHoe Ha Bbixoge Ul B.

Ipumeuanue. [1519 yno6CcTBa MepeBofa BeIMUMHbBI HATIpSDKEHMST B B MOXXHO MCIIOJb30BaTh
COBpEMEHHbIe BOJIbTMETPBI, M3MepsiIoliMe IepeMeHHOe HalpsbkeHMe Ha 4YacToTax [0
150 kI'11, KOTOpbIe UMEIOT (PYHKIIMIO aBTOMATUUECKOTO IepecyéTa HanpsiskeHus B 1b.

[yt u3MepeHust TaKMM BOJIbTMETPOM HEOOXOAMMO ITPOU3BECTH KaJIMOPOBKY ero ypoBHs 0 n1b
Ha yactoTe 800 I'1y, mogaBaemoii OT BHELIHEro reHepaTopa. BeIXOOHOV CUTHAJT JO/IKEeH UMETh
pasmax 0,775 Vp-p Ha Harpy3ke 600 Om min 0,387 Vp-p Ha Harpyske 150 Om.

2) Ilns TIpoBepKM IIOJIHOTO JMaria3oHa ¥ abCOJIOTHONM ITOrPEIIHOCTM YCTAHOBKU
BBIXOTHOTO YPOBHS UI' He06X0AMMO BBITIOHUTD CeAyoliye AeiiCTBUS:

1. B pexume «I'enepatop TU» yCTaHOBUTD:

Yacrora, I'tg 800
YpoBeHb, 01b 5
ComnporusiieHne 600 Q mm 150 Q

2. I/IBMepI/ITb BBIXOOHOE HaIIpsPKeHNe STaJIOHHBIM BOJIbTMETPOM.
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3. TloBTOpUTH M.2 IJi 3HaUEHUI BBIXOJHOTO YPOBHS -5...-45 nb.

4. B pexume «I'enepatop TU» yCTaHOBUTH:

Yacrora, I'ns 800
VYpoBeHb, ob 10
ComnportusiieHne 600 Q

5. V3MepuThb BbIXOJIHOE HAMpPsKeHME 3TaJIOHHBIM BOJIbTMETPOM.
6. IloBTOpUTH I.5 11 3HAUEHMIi BBIXOIHOTO YpoBHS 15, 18 ab.
7. BBIYMCIUTH 3HaUEHME OCHOBHO a6COIIOTHO MTOTPEITHOCTY BBIXOTHOTO YPOBHSI
WUT' An, nB, mo dbopmyie:
U
An=n —20Ilg—
H U b
0

rae n; — HOMMHAJIbHOE 3HaueHMe BbIXOAHOro ypoBHS Ul, nb;

Uy — 3HaueHue HalpspkeHus, B, u3MepeHHOe 3TaJIOHHBIM BOJIbTMETPOM MPU
3Ha4YeHUU BbIXOAHOTO ypoBHS UI' 0nb;

Uisw — 3HaUEHMe HanpsKeHus, B, M3MepeHHOe 3TaIOHHBIM BOJIbTMETPOM IIpU
HOMMHAJIbHOM 3HaUYeHUU BBIXOOHOTO YpOoBHSA UI', nb.

3HaueHye OCHOBHOI aOCOJIIOTHOM IOrPEeNIHOCTM BbIXOZHOTO ypoBHS WI' He MOJIKHO
npeBbimiaTh ¥0,3 b A/ 3HaUeHUi1 BbIXOAHOTO ypoBHS -40...+10 b 1 #0,6 b s 3HaYeHMI
BBIXOIHOTO YpOBHS 15, 18 u -45 nb.

10.5.3.3. OnpeneneHue HepaBHOMEPHOCTH YaCTOTHOM XapaKTEPUCTUKU BbIXOAHOro ypoBHsa UI

OrnpeneneHue BBIXOOHOTO YpoBHSI UI' BBIMONHSIETCS [Jis1 TPEX OUAIla30HOB YacCTOT:
(0,3...5,0) kI'r, (5...32) kI'm, (32...101) K['1I METOAOM HEMOCPEeACTBEHHOTO W3MeEpPEeHMS
BBIXOJTHOTO HAaMpsDKeHMs STaJOHHBIM BOJIbTMeTpoM. CxXeMa TMOIK/IIOUEeHUS Mpuodopa
npuBeneHa Ha puc. 10.2.

s onpeneneHnss HEpaBHOMEPHOCTU YaCTOTHOM XapaKTePUCTUKU BBIXOAHOTO YpOBHS UT
B IMaria30He He0OXOIMMO BBITIOJTHUTD CIeAYIOIye Te/iCTBUS

1. TlomkmouuTh K pa3beémy «Output» momysst B5-VF Harpysky 600 Om miau 150 Om.

2. Hnsg nuanasona 0,3...5,0 k't B peskuMe «I'eHepatop TU» yCTaHOBUTb:

Yacrora, I'ng 800
YpoBeHb, 1b 0
ComnpoTuBJieHNe 600 Q mnm 150 Q
3. HaxaTb Ha KHOIIKY «I'eHeparus».
4. V3MepUTb BbIXOJHOE HAIIPSKeHMe 3TaJIOHHBIM BOJIbTMETPOM.
5. TloBTOpWTH I. 3 mJ1st BCex yacToT u3 auamnas3oHa 0,3...5,0 kI' (cm. Taba. 11.1).
6. Insa nnanasoHa 5...32 kI'11 B peskuMe «I'eHepaTop TU» yCTaHOBUTb:
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Yacrora, I'ns 18113
VpoBeHb, ob 0
CompoTuBiieHne 600 Q mmm 150 Q

7. V3MepuUTh BBIXOTHOE HAIIPSIKeHME 3TAaJTOHHBIM BOJIbTMETPOM.
8. TloBTOpUTH MII. 6, 7 IJIs1 BCEX YACTOT M3 AMaria3oHa 5...32 kI'y (cm. Tabm. 11.1).

9. Ins guanasoHa 32...101 xkI'y, B pexxume «['eHepatop TU» yCTaHOBUTD:

Yacrora, I'ns 32000
VpoBeHb, ob 0
CormnpoTuBiieHME 150 Q

10. U'smepuTh BBIXOJHOE HAIPSDKEHME STAJIOHHBIM BOJIbTMETPOM.
11.TToBTOpuUTH m11. 9,10 o151 Bcex yacToT M3 Auanasona 32...101 kI (cm. Ta6m. 11.1).

HepaBHOMEpPHOCTb YaCTOTHOM XapaKTePUCTUKM BbIXOOHOro ypoBHs WI' APy, nb,
Ha KaXK[I0i1 4YaCTOTe BBIUYUCIUTD M0 (OpMyJIaM:
UMSM

AP, =201
0 g 0,775

b, Ry.x=600 OM,

U
AP - 20' — B, RB],[x:lSO OM,
0 90387 "

rge U,y — 3HaUeHMe HallpsKeHus, M3MepeHHoe Ha Bbixoze WI' ripu nmpoBepsieMoM
3HAYeHUU 4acCTOThI, B.

IMpumeuanue. [Ina ynobcTBa mepeBOAa BeIMUMHBI HATIPSDKEHMSI B B MOXKHO MCITOJIb30BaTh
COBpeMeHHble BOJIbTMETPbI, M3MepsIolle IlepeMeHHOe HaIllpsbKeHue Ha YacToTax [0
150 k', KOTOpBIE MMEIOT (YHKIIMIO aBTOMATMUYECKOTO repecuéra HanpsokeHus B ab. s
M3MepeHMs TaKMM BOJIbTMETPOM HEeOOXOAMMO ITPOMU3BECTU KaanOpoBKy ero ypoBHs 0 1b Ha
yactore 800 I't, momaBaeMoil OT BHeEIIHEero reHepaTopa. BeIXOIHOM CUTHAI OO/KEH MMeTh
pasmax 0,775 Vp-p Ha Harpy3ske 600 Om min 0,387 Vp-p Ha Harpyske 150 Om.

HepaBHOMEPHOCTb YaCTOTHO XapaKTepUCTUKY BbIXOAHOTO YpoBHS UI' mo/IsKHA MeThb
cIeayIone 3HaYUeHMs :

— #0,4 nb B nuanasoxe yactoT 0,3...5,0 K['l], OTHOCUTEIbHO BBIXOAHOTO YpOBHS UT
Ha vacTtoTe 0,8 KI'11;

— #0,4 nb B muamnasoHe 4acToT 5...32 KI'1] OTHOCUTE/IbHO BbIXOAHOTO YpOBHS UT
Ha yactoTe 18 KI';

— *0,8 nb B nuamna3oHe yacToT 32...101 kI'11 1py BEIXOAHOM comnpoTuBaeHun 150 Om
OTHOCUTEJIbHO BbIXOLHOTO ypoBHS UI' Ha yactoTte 62 KI'1I.

10.5.3.4. Onpenenenue BbixoaHoro conporusnenunsa Ul

OmnpepeneHye BBIXOAHOTO COMTpOTHUBeHMs UI' TpOBOAST C MOMOIIbIO BOJIbTMETpA
Ha yacrtore 0,8 kI'1. Cxema Mmoak/I0ueHus mpuobopa npuBeaeHa Ha puc. 10.3.
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TX+

Pa3bém Output 600 Om
nnun
moaynsa B5-VF 150 OM
TX-

1

BonbTMeTp

PucyHok 10.3. Cxema nodknwyeHus

Ilyist ompeniesieHMs BBIXOJTHOTO COMpOoTuBaeHMsT II' He06X0AMMO BBIMOJIHUTD CJIeOYIONINe
IeCTBUS:

1. TMoaxmounTsb K pazbeémy «Output» momysst B5-VF marpysky 600 Om mamn 150 Om.

2. B pexume «I'enepatop TU» yCTaHOBUTD:

Yacrora, I'ig 800
VpoBeHb, Ob 0
ComnpoTuBJieHNe 600 Q mmm 150 Q

3. HaxxaTb Ha KHOIIKY «I'eHepaius».

4. OTkiawoyas ¥ TOAKIIIOUAsi HArpys3Ky, M3MepuTb HampsibkeHue Ha Bbixoge Wl
3TaJIOHHBIM BOJIbTMETPOM.

BennunHy BbIXxogHOTO conpoTuBieHs UI' Ry, OM, BBIYMCIUTD IO opMmyiie:

Reszx = Rn (ﬂ _1} )
U2

rae Ry, — conporusiienne Harpy3ku, Om;

U; — BBIXO[IHOE HaTIpsSIKeHMe MPU OTKIKUYEHHOV Harpyske, B;

U, — BBIXOHOE HaIIpsKeHMe IMpy NOAKIIYEHHON Harpyske, B.
BoixogHoe cornpoTtuBiennue UT' nomkHo 661Th (600£60) OMm, (150+15) Om.

10.5.3.5. NMpoBepka AnanasoHa 1 OCHOBHOM abCOMIOTHOM NOrpPeLHOCTU U3SMEPEHUS YPOBHS
curHana Ny

1) OmpepnenieHrie OCHOBHOI abCOIOTHON TOTPEITHOCTM M3MepeHUsT YPOBHS CUTHAja
MY B nuamna3soHe 0...20 b npoBOIST MeTO0M CpaBHEHMS [TIOKa3aHUSI ITIOBEPSIeMOr'0
pubopa ¢ ITAJIOHHBIM BOJIbTMETpPOM. CxeMa IMOAK/IIUYeHus Ipubopa mpuBeaeHa
Ha puc. 10.4.
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RX+

Pasbém Input
Feneparop moaynsa B5-VF
RX-

BonbTMeTp

PucyHok 10.4. Cxema nodknwyeHus

[lyist omipeesieHMs OCHOBHO¥ aOCOJTIOTHO MOTPENIHOCTY M3MepeHUs YPOBHS curHana Ny
B nuamna3oHe 0...20 1b HeoOX0AMMO BBINIOTHUTD CIeAYIOIIye OeiiCTBUS:

1. B pexxunme «M3meputenb ypoBHS TU» yCTaHOBUTD 3HaueHue ummeganca 600 Q.

2. Tlogate ¢ reHepatopa Ha Bxon WY curHan c¢ vacroror 0,8 k' u Takum
HaIpsoKeHMeM, YTOObI CTpesIka M3MepuTesst ypoBHS Moyist B5-VF ycraHoBuiach
B nojiokeHne O pab. PacuéTHble 3HaueHMS HaMNpsSDKEHMS, BBICTABJISIEMOrO
Ha reHeparope, rpuBeeHbl B Tab. 10.3.

3. I/IBMepI/ITb BXOAOHOe€ HalIps’KeHMe 3TaJIOHHbIM BOJIbTMETPOM.

4. TloBTOpUTS III. 2, 3 1 ypoBHeit 5, 10, 15 u 18 ab.

Tabnuya 10.3. PacyémHbil yposeHsb cu2Hana

YpoBeHb a, 1B 0 5 10 15 18
PacuéTHbIii ypOBEeHb CUTHAA, B 0,7746 | 1,3774 | 2,4495 | 4,356 | 6,1528

3HaueHMe OCHOBHOJ abCOIIOTHOV ITOTPENTHOCTY U3MepPeHMsT YPOBHS curHana MY
A, , IB, BBIYMCIUTD 110 HOpMyIIe:
: U
A, =a,; —20lg —2—,
0,775
rIe «, — HOMMHaJIbHOe 3HaUeHMe ypoBHs (cM. Tabu. 10.3), nb;
Uysw — HampsbKeHMe, MU3MepeHHOe BOJIbTMETpPOoM, B.
[Ipenenbl OCHOBHOV aOCOIOTHOM IIOTPEITHOCTM W3MepeHMusI YpOBHS curHaga WY
He mpeBbIanT 0,5 nb.

2) OrmpepeneHye OCHOBHOM aOCOMIOTHONM MOTPEITHOCTY M3MEepPeHMsI YPOBHSI CUTHAJIA
WY B nuamasoHe -5...-451B mnpoBomgT MeTOIOM CpaBHEHMS IIOKa3aHMUS
IIOBepsieMOro mpubopa C STaJOHHBIM BOJIBTMETPOM M aTTeHaTopoM. Cxema
MTOIK/IIOUYEHMST ITpubopa nmpuBeAeHa Ha puc. 10.5.
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RX+

Pa3bém Input
r A
eHepaTop TTeHwaTop Moaynsi B5-VF
RX-
BonbTmeTp

PucyHok 10.5. Cxema nodkmoyeHus

[t orpeiesieHs OCHOBHO¥ aOCOJTIOTHOJ IMOTPENTHOCTY M3MepeHMs YPOBHS curHaia MY
B AnanasoHe -5...-45 1b He06X0IMMO BBITIOJIHUTD CJIeAYIOIINE TeCTBUS:

1. B pexxume «M3meputeib ypoBHs TU» ycTaHOBUTD 3HaYeHMe uMItemaHca 20 kQ.

2. Tlopatb ¢ reHeparopa Ha Bxon, MY curHan ¢ yvacroroinn 0,8 KI'u M Takum
HaIpsDKeHMeM, YTOObI CTpesIka M3MepuTesl YpoBHSI Mmoayiis B5-VF ycranoBuiach
B nosioxkeHne 0 gb. 3aTyxaHue aTTeHOATOpPa YCTAHOBUTD paBHbIM O 11b.

3. I/IBMepI/ITb HaIIpsO>KeHMe Ha BbIXOJe reHepaTopa 3TaJIOHHbIM BOJIBTMETPOM.

4. TloBTOpUTS mII. 2, 3 IJist ypoBHeii -10, -15, -20, -25, -30, -35, -40, -45 nb. 3aTyxaHue
aTTeHIaTOpa M3MEHSTh B COOTBETCTBUM C Tabs1. 10.4.

Tabnuya 10.4. 3amyxaHue cueHana

VpoBeHb ay, 1B 0 |-5]-10 -15 -20 -25 -30 -35 -40 -45
3aryxaHue atreHwaropa, 1b | 0 | 10 | 10 20 20 30 30 40 40 50

3HaueHMe OCHOBHOJ a6COIIOTHOM IMOTrPeUTHOCTY M3MePeHMsT YPOBHS curHana MYy
A, , IB, BBIYMCINUTD 110 HopMyIie:

0,775

rIe o, — HOMMHaJIbHOE 3HaueHue ypoBHs (cM. Tabm. 10.4), nb;

A, :an+(aa—20|g Yy j,

«, — 3aTyXaHue aTTeHlaTopa, Ib;

Uisw — HaIpSDKeHMe, M3MepeHHOe BOJIbTMEeTPOM Ha BhIXOJie reHepaTopa, B.

[Ipenenbl OCHOBHOV aOCOMIOTHON IIOTPEIIHOCTM W3MepeHMusI YpOBHS curHaga WY
He npeBbIanT 0,5 nb.

10.5.3.6. OnpepeneHne HepaBHOMEPHOCTU HAaCTOTHOM XapaKTepucTuku UY

OrpenesieHrie HEPAaBHOMEPHOCTU YaCTOTHOM XapaKTepucTuku MY TNpoBOASIT MeTOI0M
HEeIOCPeICTBEHHOr0 M3MepeHUsl HalpsyKeHUs OSTAJIOHHBIM BOJIBTMETPOM Ha BXOJe
MoBepsieMoro Ipubopa Ha 4YacToTax, NMPUBEOEHHBIX B Tabs. 10.5. CxeMa MOAKIIOYEHUS
npubopa rnpuseneHa Ha puc. 10.4.
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[ns ornpeneneHuss HePaBHOMEPHOCTM YaCTOTHOM XapakTepucTuku WY Heobxoamumo
BBITIOJTHUTD CJIEAYIOIIE AeiiCTBUS:

1.
2.

[TpousBecTy ompoboBaHMe MPMOOpPa B COOTBETCTBIUM C YKasaHusiMu pasgena 10.5.2.
B pexxume «M3mepuTesib ypoBHsI TU» ycTaHOBUTH 3HaUeHMe umnegaHnca 600 Q.

[Iogate Ha BXopg MV curHan ¢ reHeparopa. HYacToTra CuUrHasga yCTaHaB/IMBaAETCS
B COOTBETCTBUM C Tabs. 10.5.

V3MeHUTb HampsbkeHMe, IIoJlaBaeMoe C TeHepaTopa, TaK, 4YTOObl CTpesKa
musMepuTesst ypoBHs moayist B5-VF ycranoBuiach B rosoxenue 0 gb.

I/IBMepI/ITb HaIlpsKeHMe BXOOHOTO CMIHaJla 3TaJIOHHbIM BOJIbTMETPOM.

Tabnuua 10.5. Yacmomesl u HepagHoMepHOCMb 4acmomHol Xapakmepucmuku

VcranasiauBaemas | 0,2 0,3 0,8 3,4 5,0 18,0 -32,0 62,0 120,0 150,0

yacToTa, Kl

HepaBHomepHocts | *0,8 +0,5 +0,3 +0,5 +0,5 +0,6 +0,6 +0,8 +0,8 +1,5

YaCTOTHOM
XapaKTePUCTUKY
ny, nb

HepaBHOMEPHOCTb YaCTOTHOI XapaKTepuUCTUKU MY APy, 1B, BbIYMCAUTD IO hopMyJie:

AP, = 20lg| x|
0,775

riae U,y — HaIIpsDKeHMe, M3MepeHHoe Ha BXoje npubopa, B.

3HaueHMs HePaBHOMEPHOCTM YaCTOTHOM XapakTepucTuky Y noyikHbI ObITh B IIpefiesiax,
yKasaHHbIX B Tab6s. 10.5.

10.5.3.7. OnpepeneHne 0CHOBHOI aGCONOTHOM NOrPELLHOCTU M3MEPEHUS YPOBHS CUrHana
B peXume ¢ nonocosbiM punbtpom N 0,3...3,4 kl'y,

OmnpepneneHye abCOMOTHOM MOTPEIIHOCTY U3MepeHMit ypoBHS curHaia Y B pexkxume c [1D
0,3...3,4 k[ TIpOBOASAT METOJOM CpaBHEHMs TIOKasaHuii Ipubopa C OSTAJTOHHBIM
BoJbTMeTpoM. Cxema MOAK/IIOUeHNs Tipubopa npuBeaeHa Ha puc. 10.4.

1.

4.

B pexume «M3meputenb ypoBHS TU» yCTaHOBUTH 3HadyeHMe ummnemaHca 600 Q
u BKIounThb 1D 0,3...3,4 KI'11, HA)kaB Ha KHONKY «OUJIbTP».

[TpousBecTy orpo6oBaHMe MPMOGOpa B COOTBETCTBUM C yKa3aHUsIMU paszena 10.5.2.

I[Tomate ¢ reHepatopa Ha Bxon WY curHan ¢ dvacroroin 0,8 kK[ M Takum
HaIpssKeHMeM, YTOObI CTpesIKa M3MepUTesl YpoBHST Moyt B5-VF ycraHoBuaach
B nonoxkenue 0 1ob.

I/ISMepI/ITb BXOOHO€ HaIIps>KeHle 5TaJIOHHBIM BOJIbTMETPOM.

3HaueHMe abCOJIOTHOM MOTPEIIHOCTY M3MepeHMsl YPoBHS curHasa UY B pexkxume c IO
0,3...3,4 kI'i AP, 1B, BBIUMCINTD 110 hopMmyJie:
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AP =20Ig
0,775

rae U,y — HanpsiKeHMe, M3MepeHHOe 3TaJIOHHBIM BOJIbTMETPOM Ha Bxone UV, B.
3HaueHue abCOMIOTHO MOTPEITHOCTY M3MepeHuii YPOBHSI curHana Y B peskume ¢ I1D
0,3...3,4 kI'y ;o/KHO OBITH He 6oee 0,3 nb.

10.5.3.8. Onpenenenune BxoaHoro conpotusaeHusa UY

OmnpeneneHye BXOIHOTO COIMTPOTUBIIEHNUS IIPOBOIST C [IOMOIIbIO BOJIbTMETpPA Ha YacTOTe
0,8 kI'. Cxema Moak/IO4YeHus npubopa npusemeHa Ha puc. 10.6.

R = 600 Om

— RX+
L

Pa3bém Input

r
eneparop moaynsa B5-VF

X RX-
T . Jz T

-

BonbT™MeTp

PucyHok 10.6. Cxema nodknwyeHus

i mM3MepeHMS] BXOTHOTO COMPOTUMBJIEHMSI HEOOXOIMMO BBIIIOTHUTDL CJIeTYIOIIe
IeCcTBUS:

1. B pexume «M3meputennp ypoBHa TU» mociaenoBaTe/bHO YCTAHOBUThH 3HAUYEHMeE
umrenadca 150 Q, 600 Q, 20 kQ.

2. IlepeBecTu nepexitoyaTesib «B» B rojioskeHMe «2».

3. Ilomate c reHepatopa Ha Bxod Mogmyasi B5-VF curnan c yacroroir 0,8 KI'1n
” HarpsokeHueMm 1 B.

4. V3smepuTh HamIpspKeHMe Ha 00pa3IloBOM pe3uCcTope, IepeBes IepekanyaTe/ib «B»
B MOJIOKeHMe «1».

BeinunHy BXOJHOTO COTIPOTUBIIEHNS Ry, KOM, OM, BBIUMCIUTD T10 hopmyIie:

R8(=Rx&,
“ U

1
rae R — conporuBieHne 06pasioBoro pesucropa, Om;
U, —BXOJHOe HaIlpsiKeHue, M3MepeHHOe B MOJI0OKeHUM 2 nepekiovaress «B», B.
U; — HampsbkeHye Ha 06pa3iioBOM pe3ucTope, M3MepeHHOe B TTOJIOKeHUM «1»
nepekioyarens «B», B.
BxomHoe comnpoTuienne MY goskHo 66Tk He MeHee 20k0M; (600+30) Om;
(150%7,5) Om.
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11. Cneundukaumm

11.1. NMNapameTpbl 13MEPUTENLHOTO reHepaTopa

Tabnuuya 11.1. 3HayeHUs HOMUHAbHbLIX Yacmom, [

300 400 600 800 1200 | 1400

1600 | 2000 | 2400 | 2697 | 3000 | 3404

5000 | 8000 | 12306 | 14118 | 16000 | 18113

20000 | 22326 | 23400 | 32000 | 61930 | 101050

IlIpumeuanue. Ilpu curHane ¢ vactoror 62 u 101 xI', BbIXOAHBIE MapaMeTpbl reHepaTopa
00ecreunBarTCs TOAbKO MPY BBIXOTHOM compoTuBiaeHnu 150 Om.

Tabnuya 11.2. TexHu4eckue xapakmepucmuku 2eHepamopa

XapaKTepuCTHUKa OnucaHue

OcHOBHAas MOTPENIHOCTh TeHepaTopa Mo vactoTe, He | +0,001f, rme f —  HOMMHaJIbHasl  YacTOTa
6oiee B COOTBETCTBUM C Tabimuuen 11.1.

[ornosHnuTeNbHas IMOTPEIIHOCTh TreHepaTopa 1o | +0,001f npu U3MeHEeHUU TeMIIepaTypPhl

YacToTe, He 6ojiee

OKpyXarouero sosnyxa Ha 10 °C.

IIyamna3oH BBIXOHOTO YPOBHSI

+18...-45 nb Ha Harpy3ke 600 Om;
+5...-45 ob Ha Harpy3ke 150 Om.

Ilpumeuanue. Hynesomy ypoBHI0 Ha Harpy3ke 600 Om
cooTBeTCcTBYeT Hampsskenne 0,775B. HyneBomy
YpOBHIO  Ha Harpyske 150 0M  COOTBETCTBYET
HanpsokeHue 0,387 B.

PeI'y.TII/II)OBKa BbIXOHOI'O YPOBHSA CUTHAJIA

cryneHyaras ¢ wmwarom #0,1 u *1 b B gmManasone
+18...-45 1B

OCHOBHasl  IOTPENTHOCTb  BBIXOJHOTO  YPOBHS | He Gosiee +0,3 1B HpU BBIXOJHOM COIIPOTUBIIEHUU
re”HepaTtopa 0 1b Ha yactoTte 800 I'g 150 Om 1 600 Om.
HepaBHOMepHOCTh  4YacTOTHOW  xapaktepuctuku | +0,4 nb B JIuara3oHe 4acToT 0,3...5 kI'nx

BbIXOOHOI'O YPOBHA, HE 6ostee

10 OTHOLIEHUI K YypoBHIO mo 4acrore 0,8 k',
B AMama3oHe 4YacToT 5...32 K[1l 10 OTHOILIEHUIO
K YPOBHIO Ha yactoTe 18 kI'1;

+0,8 ob Ha vacTtorax 32, 62, 101 k' Ipu BHIXOZHOM
conpoTuBieHMr 150 OM 10 OTHOIIIEHMIO K YPOBHIO Ha
yacTtore 62 KI',.

[TorpenrHOCTh BHIXOAHOTO YPOBHS, He 6ojiee

+0,3 nb B guamna3oxe +10...-40 1b;
+0,6 nb myis ypoBHeit 15, 18, -45 nb.

Beixopn renepartopa

CUMMETPUYHBIN, BbIXOJHOE
(600£60) Om mau (150£15) Om.

COIIPpOTHUBJIEHNE

HecTabMabHOCTh BBIXOJHOIO YPOBHS TreHepaTopa
0 oB, He 6osee

+0,6 1b Ha HOMMHAJIBHO} Harpyske 3a J00ble 3 yaca
PaboThI
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11.2. MapameTpbl U3MepUTENs YPOBHS

Tabnuya 11.3. TexHu4eckue xapakmepucmuku UsMepumenst yposHs

XapakTepucTHKA

Onmcanue

Juana3oH 4acToT

0,2...150 xT'11

Ilnamna3oH u3MepsieMbIX YPOBHE

+20...-60 0B (mpu conpotusaeHun 600 Om)
+20...-55 nb (ripu conmpotuierHun 150 Om)

OcHOBHaAsl  IOTPENIHOCTh
CUTHaja, He 6oJiee

M3MepeHUs  YPOBHS

+0,3 0b — gng npenpena 0 ob, pu 4acToTe CUrHaida
800 I't;

+0,5 0B — 17151 1I060r0 mpeesia mIpy 4acToTe CUrHaIa
800 I'u;

+0,5 1B — B guamasoxe yvacrtor 0,3...5 KI'11;

+0,6 1B — B AMamnasoHe yacTor 5...32 KI'1;

+0,8 1b —B gmuama3zoHax vacrort 0,2...0,3

n 32...120 xI'u;

+1,5 1b — B muamasode yactot 120...150 kI,

[TorpelHoCTb M3MEePEeHMST YPOBHSI CUTHAA B PEXKUME
II® 0,3...3,4kI'11, He 6oJiee

+1,5 0B

Bxom Y

CMMMETPUYHbIII OTHOCUTEJbHO «3eMJIM»; BXOAHbIE
COTIPOTUBJIEHUSI

BbICOKOOMHBII He MeHee 20KOm, (600+30) Om,
(150+7,5) Om B nuanasone 0,2...150 xI'.

11.3. O6wme xapaKrepucTMKm

Tabnuya 11.4. Obwue xapakmepucmuku

dusuveckue ImapamMeTpbl

T'abapuTHbie pasmeps Moayis (BxIIxI'), MM

30,5x103x141,5

Macca moayns, Kr

0,37+10%

YcoBys IKCITyaTauyu

Inamna3oH pabounx TemIepartyp 0-35°C
lyamna3oH TeMIiepaTyp TPaHCIIOPTUPOBKU -20...+55°C
[lvamna3oH TeMIiepaTyp XpaHeHuUs 0-35°C

OTHOCHUTebHAs BIaKHOCTh BO3OyXa

80% mipu TemriepaType 25 °C
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11.4. HasHauyeHne KOHTaAKTOB pa3beémos Input u Output

PucyHok 11.1. Cxema KOHMakmos

Tabnuya 11.5. HasHayeHue koHmMakmoe pasvémos Input u Output

Pasbpém «Input»

Pa3bém «Output»

Homep KOHTaKTa HasHaueHue Homep KOHTaKTa HasHaueHue
1 — 1 —

2 — 2 —

3 — 3 —

4 — 4 TX

5 — 5 TX

6 — 6 —

7 RX 7 —

8 RX 8 —
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12. YcrpaHeHue HencnpaBHOCTEMN

Tabnuya 12.1. Bo3moxHble HeucnpasHocmu

IIpu3HaKy HEUCIIPaBHOCTH

Bo3MoskHas mpuIMHA

MerTop ycTpaHeHUs

CBeTOOMOIHBIN MHAMKATOP
TOPUT KPaCHBIM

s le
@‘

Mopnynb HaxomuTCS B Hepabouem
pexkume BCIeACTBME YCTAHOBKU
HeKoppekTHOro 10

O6HOBUTH ITO MMKPOKOHTpOJIEpA
elllé pas, UCIO0JIb3ysI KOPPEKTHYIO
BEPCUIO

A

CBeTOOVIOIHBIN MHAUKATOP
TOpUT (TTUTaHNE TIOJIAHO)

.

He

Mopgynab HaxXoguTCS B Hepabouem
pexkume BCJIE[CTBME YCTAaHOBKU
HekoppekTHoro [10

06H0BUTH I10 MUKPOKOHTpOJLIEPA
ellé pas, UCII0JIb3ys KOPPEKTHYIO
BepCUI0

Moynb HeucripaBeH OcyliecTBUTh PEMOHT  MOJYJS
B CEPBMCHOM ILI€HTpE
. s | HampskeHne nmutanus < 12B YCTaHOBUTH HamnpspkeHue
CBeTOnMOIHbI  MHAMKATOP W MUTAaHUS MOAYIS B AMalra3oHe
MMUTaeT KpacHbIM 12..19B
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