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1. O6wune cBepeHUs

CMeHHbIT MOy/Ib aHam3a KaHanoB TY B5-VF (majee 1o TEKCTY TaKkKe «MOIYIb»,
«MopLynb B5-VF») coBMecTHO ¢ aHanu3aTopom BepkyT-MMT (zasee 1o TeKCTy Takke
«@QHAIN3aTOP», «IPUOOP») TIpeIHa3HAYEH [JIST U3MepEeHUs KaHAIOB TOHAJIBLHOI Ya-
CTOTBI, IPEATPYIIOBbIX TPAKTOB U IMHMIA CBSI3U B Auana3oHe yactoT ot 0,3 mo 32 kI,
a Takke JJI U3SMepPeHMsl YPOBHE curHaja B AuarnasoHe yactoT ot 0,2 1o 150 KT u
KOHTPOJIbHBIX MPOBEPOK Ha yacToTax 62 u 101 kT'1. Moaynbs B5-VF o6ecrnieunBaer:

— M3MEpEeHMe OCTATOYHOrO 3aTyXaHusI (YCUIeHNMs);

M3MepeHMe aMIVNINTYAHO-YaCTOTHBIX XapaKTePUCTUK;

u3MepeHue pabovero 3aTyxaHus TMHUIA CBSI3U;

— M3MepeHMe YpOBHelt curHajia B auanasoHe yactot ot 0,2 mo 150 kI,






2. O603Ha4YeHMa U COKpaLLeHuns

B TekcTe pykoBozcTBa 6e3 paciin@poBKy GYIyT MPUMEHSThCS COKpAIleHNS, PK-

Be,[[éHHbIe B Ta6J'H/IL[e HIKe.

Ta6nuua 2.1. CoxkpaujeHus

CokpaiieHne KommeHTapuii

ur V3mepuTenbHbI reHepaTop
ny V3mepuTenb YpOBHS

Mo TMonocoBoit GuabTp

T4

ToHanbHas yacToTa







3. KoMnaekT noctaBKu

Ta6nuua 3.1. Komnaekm nocmasxu

HaummeHoBaHue

Koin-BO
Mogynb ananu3a kaHanos TY B5-VF 1
Kab6enb n3mepuTeNbHbIi 2
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4. Mepbl 6e30MacHOCTH

— Jlo Havasa pa6oThl ¢ MopysieM B5-VF BHMMATeIbHO M3YUMTE HACTOSIIIEE PYKO-
BOJICTBO IO 3KCILTyaTallUu.

— Ecmu Mopy/b TpaHCIIOPTUPOBAJICS MY XPAHWIICS TP OTPUIIATETbHBIX TEMITe-
paTypax, To IepeJ; BKIIOYeHNEM CIeqyeT BbIIepsKaTh ero B HOPMaTbHBIX KK -
MaTUYeCKMX YCTIOBUSIX He MeHee 2 YacoB.

— VCIoBUS 9KCIUTyaTalMM OOJIKHBI COOTBETCTBOBATh YCAOBUSIM, ITpeACTaBIeH-
HbIM B pasgene A.3.

— TIpm sKrcruTyaTanmuy MOIYIISI AOJKHBI BBITTOMHSTHCS 06IIVie TpeGoBaHMS pa-
BWJI MTOXKapHOt 6€30MMacHOCTH!.

— IIuratomas ceTh He TOMKHA MMETh Pe3KMX CKAaUKOB HampsbkeHust. Psamom ¢ pa-
604YMM MECTOM He IOKHO 6bITh MCTOUHMKOB CUIbHBIX MATHUTHBIX U 3JIEKTPU-
YyeCcKUX MOoJIei.

— Britiouenue npu6opa Bepkyr-MMT ¢ monynem B5-VF, mopkioueHue MIHypa
IIMTaHUS K CeTU [IePeMEeHHOI0 TOKa U IT0fICOeITHeHe APYTUX YCTPOIICTB IPOo-
BOJUTCSI TOJBKO ITOC/IE COeAVHEeHMSI KIIeMMbI 3aIIUTHOTO 3a3eMIeHUSI TPU6o-
pa ¢ 3eMJISTHO¥ IMIMHOM Y MIPUCOeIVHEHNS IITHYPA MUTaHMSI K TpU6OopY.

— Heob6xomymo ob6eperatb MOAY/Ib OT YIAPOB, MTOMAJaHNS BJIaru U IbUIA, TIPO-
IO/KUTEIHOTO BO3IECTBYSI IIPSIMBIX COTHEUHBIX JTyUeii.

11
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5. OnucaHue cMeHHOro Moayns
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Puc. 5.2. 3a0uss nawenv modyas B5-VF

Ta6nuua 5.1. OnucaHue passémos u UHOUKAmMopos8 MoOys

MapxkupoBka Onucanne

«1» OtBepcrust aiist dukcauyy Monysns B npubope Bepkyt-MMT ¢ momo-
IIbI0 KPEMEKHBIX BUHTOB.

150 ©, 600 ©2 CBeTOOMOAHbIE MHIMKATOPBI, OTOOPasKalolIye BeINYMHY COMPOTUB-
JieHus Ha Bxoge NY/Boixome UT.

20 kQ CBETOAMOHBIN VHAMKATOP AJIT MHPOPMAaLMM O BHICOKOM BXOJHOM
COTpOTUBIeHUN NV.

Low © CBeTOOMONHbBIN MHOVKATOP IJIs MHGOPMAIM O HU3KOM BBIXOZHOM
conpoTuBieHun Ur.

Input Bxop V.

Output Boixon UT.

Calibrate CBeTORMOAHBII MHAMKATOD AJIsI MH(OpManuy o npolecce Kaau6poB-

K1 MOmyisi.

13



OnwucaHne cMeHHOro Moayns B5-VF

Ta6nuya 5.1. Onucarue passémos u UHOUKAMOPO8 MOOYAs: podoJixeHuUe

[y
%)

CBeTOAVOAHbIN MHAMUKATOD, MPeAHA3HAUYEHHBIN AJIST OII€EHKU COCTOSI-
HUSI MOAY/IST:
— He TOpUT: MUTaHWE He TMOJAHO WIM MOAYIb HEUCIpPaBeH
(cm. Tabn. B.1);
— TOPWUT 3€JIEHBIM: TIUTaHME MTOJaHO, MOIY/Ib B Pab0oUeM peEXUME;
— TOPWUT KPAaCHBIM: IUTaHNe TIOAAHO, MOAY/Ib B HepaboueM pexku-
Me (cM. Ta6n. B.1);
— MMUraeT KpaCHbIM: TUTaHMeE He MTOJAHO, BBIOIHSETCS TOAKITIO-
yenue o USB.

19V PasbéM i moakaodeHust 6joka nurtanusa 12...19B (ucmonbsyercs
TPy aBTOHOMHO¥ paboTe MOIYJIS).

USB USB-unrepdeiic ais nopxmoueHus K ITK, tum B.

RESET Kuorka, ucronb3yemas mpy o6HoBeHnn [10 MUKPOKOHTpOLIEpa MO-

IyJsl, a Takke s c6poca MO/ B Cyiyyae ToikiaioueHus mo USB
V/VUTY TIPY HAJIMYMY BHELITHETO MUTaHMSI.

«2» Pa3bém [/ nogkiaoueHus K aHanusaropy bepkyr-MMT.

BOOT KHorika, ucronb3yemast mpy 06HoBaeH [10 MUKPOKOHTPOJIIEpA MO-
IIyJisi B aBBTOHOMHOM DEXUMe.

14 B5-VF. PykoBoacTBO no skcnayataumm



6. Hauano pa6oTbl

Ilnst paboThl ¢ Momy/eM B5-VF Heo6X0AMMO YCTaHOBUTD €ro B pu6op bepkyT-MMT,
cenysi ONMMCaHUIO, IpefCcTaB/IeHHOMY B pykoBozcTBe «bepkyT-MMT. YHuBepcasb-
HBIil aHAJIM3ATOP TeJIeKOMMYHMKAI[MOHHBIX CETen».

6.1. MaBHOEe MeHIo

ImaBHOe MeHIO Mpubopa bepkyT-MMT c ycraHOB/IeHHBIM Moay/ieMm B5-VF comep-
SKUT KHOTIKM miepexofa B pexkum «[eHepatop TUY» (cm. pasmen 7) u «/3ameputesnb
ypoBHs TU» (cM. paspen 8). B jieBoit yacTu 3KpaHa pacriosoKeHbl MHAMKATOPHI CO-
CTOSHMS (CM. pasgen 6.2), MHOMKATOP 3apsiga 6aTapen' M MKOHKa fIs TIOMydeHMsI
cTatycHOM nHdopmamu (cM. paszzgen 6.3).

VE 10:49

VFLT

=
s .

Puc. 6.1. I'masHoe meH0O

11'[(),£Lp061-1.5151 mnHbopMaIys pecTaBieHa B PyKOBoACTBe «bepkyT-MMT. YHUBepcalbHbIi aHAIU3aTOD Te-
JIEKOMMYHUKAIIOHHBIX CeTeil».

15



Hauano paborbl B5-VF

6.2. MHAMKaATOPbl COCTOSAHUSA

VIHAVKATOPBI PaCIIONIOKEHbI B IEBOI UacTy 9KpaHa npubopa bepkyt-MMT (puc. 6.1):

GEN |UupukaTop cocrosinms UT': 3e/1€HBIN — reHepaTop BKIIOUEH, CEPbIii — BBIK/IIOUEH.

VFLT |MugukaTtop cocrositus I1® 0,3...3,4 KT11: 3e1€HbI — [1D BKIIOUEH, Cepblit — OTK/IIOYEH.

6.3. Mony4yeHue cBOAKM 06 U3MEPEHUNAX U HACTPOMKaxX

CraTtycHas maHe/Ib 0TO6PasKaeTCs IPU HAKaTUM Ha KHOTIKY @ 7017t o 2y copep-
SKUT MH(POPMAIINIO 0 HACTPOIiKaX MPMOOpPa M COCTOSTHUY MTPOBOAMMBIX M3MepPEHMIA.

uMmneganc: 600 Q
yacToTa: 3000 My ypoBeHb: 5 a6
reHepauusa: MagT

nmnegaHc: 20 kQ
UMMNefaHC BHELWH, Harpy3ku: 600 Q
thunbTp: BLIKN

Puc. 6.2. CmamycHas naxens

2Knomka o pacIIoNokeHa Ha Ilepe/iHelt aHes M Kopryca npuéopa.

16 B5-VF. PykoBoacTBO Mo 3KCnayataLumm



7. UaMepuTenbHbIA reHepaTop

Pesxum «I'enepatop TU» mo3BossieT HACTPOUTD apaMeTpsl UI': yacToTy 1 ypOBeHb
BBIXOJTHOTO CUTHaJIa, BeIMUMHY BBIXOLHOTO COITPOTUBIEHUSI.

“ lexeparop TY 10:54
YacroTa, Iy

I |

3000 |

S - U8

Puc. 7.1. Pexcum «I[eHepamop TUY»

7.1. Nopsapok paboTbl

1. YcraHOBUTB BbIXOAHOE cOTnpoTuBieHue UI' B COOTBETCTBUM C BXOAHBIM COITPO-
TUBJIEHMEM 00beKTa (CM. paszen 7.4).

2. 3ajaTb 4acTOTY BbIXOLHOTO curHana UT (cm. pasgen 7.2).
3. VYcTaHOBUTDH TpeOyeMblit BBIXOAHOM YPOBEHb CMUTHAa (CM. paszen 7.3).
4. TlomaTh curHaj c pasbéma Output mogysnst B5-VF (cm. puc. 5.1) Ha BXoJ 06beKTa.

Ipumeuanue. DopmupoBaHNe CUIHAIA HAYMHAETCS Cpa3y I0ocIe HaskaTys Ha KHOTIKY «['eHe-
pauwmsi». Korga reHepaTop BKIOUeH, MHAMKATOP GEN, pacronokeHHbI B 1eBOM BepXHeEM YTy
3KpaHa, TOPUT 3eJIEHBIM LIBETOM, & TOUKA Ha KHOIIKe Muraet KpacHbIM. [TapameTpbl YII' MOXXHO
YCTaHOBUTD KakK 0 BKIIOYEHUS TeHepaluu, Tak U Mociie.

17



M3mepwuTenbHbIl reHepaTtop B5-VF

7.2. YacroTa

IJ1s1 yCTAaHOBKM YaCTOThI BBIXOZHOIO curHajia U cieqyer HaxkaTh Ha I10j1e BbIOOpa
YaCTOTHI ¥ B OTKPBIBIIEMCSI OKHE YKa3aTh TpeOyeMoe 3HaueHMe.

Ipumeuanue. Yactots 62 1 101 KI'1] JOCTYITHBI TOMBKO TIPY BHIGOPE BHIXOLHOTO COMTPOTUB-
neHns Rpyix=150 OM.

Yacrota, I
[ S

Puc. 7.2. Bbi6op 3HaueHus uacmomot

7.3. YpoBeHb cMrHana

JI71s1 yCTaHOBKM BBIXOLHOTO YPOBHS curHaia Ul ciegyeT HaXXaTh Ha T0/ie BbIOOpa
YPOBHS U B OTKPBIBIIIEMCSI OKHE yKa3aTh TpeGyemoe 3HaueHue. KHOMKM, pacmono-
SKEHHbI€ CJIeBa M CIIpaBa OT I10JIst BbIGOPA, TO3BOJISIIOT BHITIOTHUTD TOUHYIO HACTPOIKY.

Puc. 7.3. Bbi6op 3HaUeHUs 8bIX00H020 YPOBHSA CUZHANA

18 B5-VF. PykoBoacTBO Mo 3KCnyaTaLmm



B5-VF ConpoTuBneHune

7.4. ConpoTuBneHme

Kuonkm 600 Q u 150 Q cry>kaT 1151 yCTaHOBKYM BBIXOJHOTO compoTuBieHust UT.

Puc. 7.4. Bvi6op 3HaueHus 8b1X00H020 conpomusnerus UI'

B5-VF. PykoBoacTBO Mo 3KCnyaTaumm 19



20



8. UaMmepuTenb ypoBHA

Pexxum «M3meputens ypoBHS TU» MO3BOJSIET OLLEHUTDh YPOBEHb U BBIUNCIUTD
3aTyXxaHMe CUTHaJIa, IIOCTYIAIOLero Ha BXo[, mpubopa.

“ WamepuTens yposHa TH 10:27
B e
: :
& %o
& HE b
YpoBeHb 3aryxaHue
7.98 b 7.02 ob

[ YpoBeHb Ha nepejave, fh————————————
e s e

)
® s b —

Puc. 8.1. Pexxcum «H3mepumens ypoeHs»

8.1. MopspokK pa6oThbl

1. YcraHOBUTB BXOAHOE cornpoTusieHne MY (cm. pasgen 8.3).

2. B ciydae BbIGOpa BXOZHOTO COMPOTUBIeHNS paBHbIM 20 k€2, 3aaTh 3HAUEHME
MMIIelaHCa BHeIIHe Harpy3ku (cM. paszen 8.4).

3. TIpu He06XOAMMOCTM BKITFOUUTD ITOI0COBOI puiibTp 0,3...3,4 K11 (cM. pa3gen 8.5).
4. TlogkmiounTh K pazbeémy Input monysns B5-VF (cMm. puc. 5.1) u3mepsieMyo IMHUIO.

5. TIpu HEOGXOAMMOCTH 3a1aTh YPOBEHb CUTHAJIA HA TIepefiaye [is pacyéTa 3aty-
XaHUsI.

21



MN3mepuTenb ypoBHS B5-VF

8.2. YpoBeHb
JI7Is1 yCTAaHOBKY YPOBHSI CUTHAajIa Ha Iepejayve CIeAyeT HAaKaTb HA IOJe BpIOODA

YPOBHSI ¥ B OTKPBIBLIIEMCS OKHE yKa3aTh 3HaueHne. KHOMKY, pacrosokeHHbIe c/1eBa
M CIIpaBa OT TOJISI BbIGOPA, MTO3BOJISIOT BBITIOTHUTH TOUHYIO HACTPOJIKY.

‘ﬁﬁﬁﬁﬁﬁﬁ

s s T G e s

Puc. 8.2. Bvibop yposHs cueHana Ha nepedate

-4

Ons y}IO6CTBa YCTaHOBHEHHbIﬁ YPOBEHDb CUTHAJIa 0T06pa)KHETCﬂ Ha 1IKaJie ¢ ITIoMoO-
IO METKM KPAaCHOTO IIBeTa. BHTYXQHI/IE CHUTrHaJia paCCYUTBIBACTCSI aBTOMATUYECKIA
Ha OCHOB€ M3MEPEHHOT'0 M YCTaHOBJIEHHOI'O 3HAUYE€HNA.

8.3. UMmneaaHc

I—anep'auc—|

Puc. 8.3. Boibop senuuuHsl 6x00H020 conpomueneHus HY

JIJ1s1 yCTaHOBKM BeJIMYMHBI BXOZHOTO COITPOTUBIeHNs 1Y ciieyeT HaxkaTh Ha KHOIIKY
«/IMnenaHc» ¥ B OTKPBIBLIIEMCS OKHe yKa3aTb TpebyeMoe 3HaueHMe.

22 B5-VF. PykoBoacTBO Mo 3KCnyaTaLmm



B5-VF MMnenaHc BHeLWHeN Harpysku

8.4. UMnepaHc BHELWHEN HarpysKu

Ecnu BxomHoe conpotusnenye MY 3agano paBHbIM 20 k€2, CTAHOBUTCS AOCTYITHOM
KHOTKa «VIMIefaHC BHEIIH. HarPy3Ku», TT0O3BOJISIONIAsl yCTAHOBUTD COIIPOTUBIIEHUE
BHeIITHel Harpy3Ku, BbIGPaB ero cpeay 15 cTaHmapTHBIX 3HAUEHMIA.

Ipumeuanue. [1ns1 namepenns: kaHanoB TY npumensietcst conporusienne 150 u 600 Q.
OcTasibHble 3HaYeHNS OTLIMOHAIbHBI 1 TI03BOJISIOT PACIIMPUTD 06/IaCTb IPMMeHeHus Tpubopa.

———WIMnefanc BHeww e Harpyskn—————

T
1250 135Q 150Q 250Q 300Q

BOO Q 900 Q 1000 Q

BHELIH. HAarpy3ku

Puc. 8.4. Bvibop 3HaueHus eHewHell Hazpy3Ku

8.5. ®dunbtp

KHomnka «®uabTp» MO3BOISIET BKIOYUTD peskuM paboTsi ¢ IO 0,3...3,4 kI'11, KOTO-
PBIJi UCIIONB3YyeTCsl OJISI U3MePEHMSI MHTerPaIbHbIX YPOBHEN IIyMOB B KaHajne TY.
[Ipu BEIOOPE ITOTO PesKMMa BXOIHbIE COMPOTHUBIIEeHMSI IV MOKHO BbIGMPAaTh PABHbBI-
mu 20 £ 1 600 2.

ﬁ W3mepuTens yposHa TH 10:27

= T
g
-3 %

& AB >
YpoBeHb 3atyxaHue
7.98 pb 7.02 pb

YpoBeHb Ha nep

WM

Puc. 8.5. BriioueHue punvmpa

Sl

B5-VF. PykoBoacTBO Mo 3KCnyaTaumm 23
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9. MeToanKa NOBEpPKMU

IMoBepky npubopa bepkyT-MMT ¢ momynem B5-VF ciieyeT Mpou3BOAUTH HE peske
OIHOTO pasa B TPM rofia U MOC/Ie KaKAOr0 peMOHTa B COOTBETCTBUM C METOAVKOI

MOBEPKU, OTIMCAHHOM HUXKE.

9.1. O6wuMe cBepeHus

Hacrosias meTonyka ycTaHaBIMBaeT METONbI U CPeiCTBa IEPBUYHON U IIepUOo-
JM4ecKoii IOBepKY aHaIM3aTopa YHUBEPCATbHOIO TeleKOMMYHMKALIOHHBIX ceTelt
BepkyT-MMT (nmanee — aHanusaTopa) ¢ Mmonysnem B5-VF.

9.2. Onepauum NoBepKMU

Hp]/[ IIpOBeOEeHUMN ITOBEPKU OOJI>KHBI ObITh BBITIOJIHEHbI oriepanyuu nmoBepKu, yKa-

3aHHbIe B Ta6i. 9.1.

Ta6nuua 9.

1. Onepayuu nosepku

Ilor[ycxaeMble 3Haye-

Paspen IIpoBepsiemas HUSI TIOTPElIHOCTeN,
HaumeHoBaHMe onepamun
METOAUKMN | XapaKTepucTUKa IpegeabHbIe 3Ha4Ye-
HUS XapaKTepUCTUK
Buemrumit ocMoTp 9.5.1 — —
Ompo6oBaHue 9.5.2 - —
OmnpeneneHye METPOIOTMYECKUX MTapa- 953 . .
MeTpOB o
IlpoBepka [mama3oHa ¥ OCHOBHOIJ BbIXOJHAs yacroTa | +0,001 - fI'u, roe f
a6COTIOTHON TOTPENTHOCTY YCTaHOBKM |9.5.3.1 B Jyara3oHe — HOMMHaJIbHas ya-
YaCTOThI BRIXOOHOTO curHaaa Ul 0,3...101,0 I, crora, I'
Pyyix=0 1B £=0,8 k'l
n An=0ppb f=0,8 kI';
poBepKa [AMalasoHa U OIlpefiesieHye g
. . [LJIS1 YPOBHeIA:
OCHOBHOJ abCOJIIOTHONM MorpemHocTu | 9.5.3.2 0B 10,318
bl
YCTAHOBKM BBIXOLHOT'O YpOBHS UT -40...+10 1B 10.315
15, 18, -45 nb +0,6 1b
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MeToauka NOBEPKHU

B5-VF

Ta6nuya 9.1. Onepayuu nosepku (npodosixeHue)

Pguix=01B
OmpeneneHre HepaBHOMEPHOCTM Ya- Ha 4acToTax:
CTOTHOJ XapaKTepPUCTUKM BbIXOAHOTrO |9.5.3.3 0,3...5,0 kI, +0,4 1B
ypoBHs1 UT' 5,0...32,0 kI, +0,4 nb
32,62,101,0xl'n. |+0,8 5B
OmnpeneneHne BHIXOLHOTO COMTPOTUBIIE- 95734 Peix=01b (600+60) Om
Hust UT' e Ha vacrore 0,8 kI | (150+15) Om
IlpoBepka pAuana3oHa M OCHOBHOI N
abCOJTIOTHOM MOTPeNrHOCTY usmepennus | 9.5.3.5 AOU’ Ao AT YPOB- 40,5 nb
Heit -45...+18 n1b
YpOBHS curHana 1y
Ha ypoBHe 0B Ha
YyacToTax:
0,8 kT, +0,3 1b
OrnpeniesieHe HepaBHOMEPHOCTM yYa- 9536 0,3...5,0 kI +0,5 16
CTOTHOI XapakTepuctuku Ny R 0,2...0,3 kI +0,8 nb
32...120 kI +0,8 nb
120...150 kI +1,5nB
OmpepeneHre OCHOBHOM abCOMIOTHOM
TOTPeIIHOCTY U3MEPEHMS YPOBHS CUT- | g = 7 - Ha uacrote 0,8 kIt | +0,3 1B
HaJla B PeXMMe C IOJOCOBBIM (UIIb- ’ ’
Tpom I1® 0,3...3,4 k'
Pex=01b
OmpepeneHne BXOLHOTO COTIPOTHBIIE- Ha yacrore 0,8 KTy
s Y 9.5.3.8 > 20KS2 He MeHee 20 KOm
600 2 (600+30) Om
150 (150,0+7,5) Om

9.3. CpeacTtBa NoBepKu

IMoBepka aHamM3aTopa c Moxyiem B5-VF nomskHa Mpou3BOAUTHCS C IOMOIIBIO CPEICTB
MOBepKM, MPUBEIEHHBIX B TA6I. 9.2.

Tabnuuya 9.2. Cpedcmea nosepku

Pas,uen MEeTOOAUKN HaumeHOBaHMe U TUIT cpeacTBa nNoBepKu
06])831(0]30[‘0 BCIIOMOraTeJIbHOIO

9.5.3.1 YacToToMep 371eKTPOHHO-CYETHBI Pesucrop 600 Om=+0,5%

9.5.3.2 BONbTMETp NePEMEHHOIO TOKA C TOUHO- | ey 600 OM=£0,5%, 150 OM0,5%
cTbi0 He xyxe 0,001 B

9.5.3.3 BOJLTMETD NEPEMEHHOTO TOKA € TOUHO™ | ey 600 OM=£0,5%, 150 OM0,5%
cTb10 He xyxe 0,001 B
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B5-VF Cpepncra noBepku
9.5.3.4 BOJBTMETp MEPEMEHHOTO TOKA € TOYHO- | poyy o 600 OM=0,5%, 150 OM=0,5%
cTblo He xyxe 0,001 B
BOHbTMeTp TIEPEMEHHOrO TOKA € TOTHO- Tenepato CUTHAJIOB HM3KOYaCTOTHBIN
9.5.3.5 cTbI0 He xyske 0,001 B r3-1g9 P
ArreHioarop [11-13A
9.5.3.6 BOJ’I])TMETp IIepeMeHHOro Toxka ¢ TOYHO- FeHepaTop CUTHAJIOB HM3KOYaCTOTHbIN
e cTblo He xyxe 0,001 B r3-109
95737 BoanmeTp IIepeMeHHOro TOKa C TOYHO- FeHepaTop CUTHAJIOB HM3KOYaCTOTHBIN
e cThlo He xyxe 0,001 B r3-109
BONBIMETD IIePEMEHHOro TOKa C TOYHO- leHepaTOp CUTHAJIOB HM3KOYACTOTHBIN
9.5.3.8 D Tep I'3-109, Pesucrop 20 kOm, 600 Om=0,5%,

cTblo He xyxe 0,001 B

1500M=£0,5%

IIpumeuanue. [JoryckaeTcs IpUMeHeHMe OCHOBHBIX M BCIIOMOTaTelTbHBIX CPEZICTB IIOBep-
KU, BHECEHHBIX B TOCYJaPCTBEHHBII PEECTP U3MEPUTETbHbBIX CPEJICTB, HE IPUBEAEHHBIX B Ta0-
sniie 9.2, HO o6ecreunBaIINX OIpene/ieHne (M3MepeHne) MeTPOTIOTMUECKUX XapaKTePUCTIK
TOBEPSIEMbIX PUOOPOB € TPeGYEeMOiT TOUHOCTHIO.

Ipumeuanue. CpencTBa MOBEPKU AOKHBI GbITh MCITPABHbBI, TOBEPEHBI U UMETD €I CTBYIO-
IIye CBMUIEeTEeNbCTBA (K/IeiiMa) ¥ OTMETKM B (pOopMyJIsipax o ITOBEpKe.

Ipumeuanue. Oniepauym 1o mm. 9.5.3.3, 9.5.3.4, 9.5.3.8 mMpOBOASITCS TONBKO IIPU BBIITyCKE
MOZYJISI U3 PEMOHTA.

B5-VF. PykoBoacTBO Mo aKkcnayataumm

27



MeToauka noBepku B5-VF

9.4. YcnoBusa NnoBepKU U NOArOTOBKA K Hel

9.4.1. YcnoBus noBepKu
[Tpu MpoBeeHNY TOBEPKY TO/DKHbI COOTIONATHCS CIEAYIONIVE YCIOBUS:

— TemIepaTypa okpysKaroliei cpeasi (204+5)°C;

OTHOCUTEJIbHAS BIAKHOCTb BO3ayxa (65+15)%;

armocdepHoe gaBnenue (100+8) kI1a.;

— HanpspkeHue cety mutanus (220+11) B;

YyacToTa MpoMbIlieHHo# cetn (50+0,5) T'I.

9.4.2. MNoAaroToBKa K noBepke

Ilepen MpoBeeHNEM TIOBEPKHU CJIEyET IIPOBEPUTH HAIMUME IKCILTYaTAIl[MOHHOM
JIOKYMEHTAIIUY ¥ CPOK AEeMCTBUSI CBUIETENbCTB O MTOBEPKE Ha CPENCTBa IMOBEPKU.
BK/IIOUMTB CpeaCTBA ITOBEPKY U ITPOTPETH UX B TEUEHME BPEMEHM, YKa3aHHOTO B MH-
CTPYKIIVY T10 SKCIUTyaTaIym.

IIpumeuanue. BrmoueHne npu6OpoB, NOLKITIOUEHE ITHYPOB MATAHMS K CETU IIepeMeHHO-
r0 TOKa U MOJCOoeNVHeHMe JPYIUX YCTPOICTB IIPOBOIMUTCS TOJMBKO MOC/Ie COeNMHEHNS] KITeMM
3aIIMTHOTO 3a3eMJIeHNSI IPMGOPOB C 3eMJISTHOJ IIVHO ¥ IPYCOeIMHEeHMS IIHYPOB IIUTaHMS K
npubopam.
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B5-VF lpoBeneHne noBepku

9.5. NpoBeaeHUe NOBEPKHU

9.5.1. BHeLHuit ocMOTp

BusyaabHbIM OCMOTPOM ITPOBEPSIIOT COOTBETCTBYE aHAIM3aTOpa TEXHUYeCKOI 0-
KyMeHTal[MM B YacTM KOMIUIEKTHOCTH, KauecTBa IMOKPHITHIA, puKcanyum peryampo-
BOYHBIX 3JIEMEHTOB, rabapuUTHBIX Pa3MePOB, MApPKUPOBKY U YIIaKOBKU. IIpoBepsIoT
TaKke OTCYTCTBME BUIMMBIX ITOBPEXKIEHMIA, IIeIOCTHOCTh COeAVHUTENbHBIX Kabe-
Jieii, 3a85KMMOB U Pa3beMOB.

9.5.2. Onpo6oBaHue

Ilnst oripo6oBanust mpu6opa bepkyT-MMT ¢ ycTaHOBIeHHBIM Mozy/ieM B5-VF B pa-
60Te HeOOXO0AMMO BBITIOHUTD CIEAYIOIINE OeiCTBUS

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

Yacrora, I'g 800
VpoBeHns, 1b 0
CorpoTuBieHne 600 Q2 wn 150

2. CoepyHUTD pasbéMbl «Input» u «Output» Moxysns: Bbixon TX MOIKIIOUATE KO
Bxony RX (cm. Tabim. A.5).

3. HaxkaTb Ha KHOTIKY «[eHepaimsi».

4. B pexxume «/3MepuTeIb YPOBHSI» KOHTPOIMPOBATh HalMuMe BhIXOJHBIX YPOB-
Hei1 U, KOTOpbIe AO/KHBI HAXOOUTHCS B CJIEAYIOMINX TIpeienax:

— =1 gb oTHOCUTeNnbHO ypoBHA 0 1B nmpu BeIxogHOM contpoTusiienuy UI' 600

Q;
— +1 1B oTHOCUTENbHO YPOBHS -6 4B Mpu BBIXOOHOM cOonpoTuBiaeHuu Ul
150 Q.
5. B pexxnme «I'enepaTtop TU» yCTaHOBUTb:
Yacrora, ', BCe IOCTYIHbIE YaCTOTBI, I10 OUepean
VpoBeHnsb, 1b 0
ComnpoTuBIeHne 600 Q man 150

6. HaxkaTpb Ha KHOMKY «['eHepaLus».

7. B pexxume «3MepuTenb YpOBHSI» KOHTPOAMPOBATD HAJIMYME BbIXOJHbIX YPOB-
Heii UT, KoTopble JOJKHBI HAXOIUTHCS B ITpenenax +1,5 nb orHocuTenbHOo O OB.
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MeToauka noBepku B5-VF

9.5.3. OnpepeneHne MeTposIOrMYeCKUX NnapamMeTpoB

9.5.3.1. MNMpoBepka AManasoHa U OCHOBHOM a6CONOTHOM NOrPeLIHOCTHU
YCTaHOBKM 4YaCTOTbl BbIXOAHOro curHana Ur

OmnpepeneHre OCHOBHO aGCOMIOTHO MOTPEITHOCTM YCTAaHOBKYM YacToThl UT mpu-
60opa BepkyT-MMT ¢ moayiaem B5-VF mpoBoasaT MeTOIOM HErocpeICcTBEHHOTO 13-
MepeHMsT YaCTOThl BBIXOOHOTO curHaaa UI' 5/1eKTpOHHO-CUETHBIM 4aCTOTOMEPOM.
Cxema IOIK/IIOUeHMs ITpubopa mpuBemeHa Ha puc. 9.1.

X+

Pasbém Output

momyns B5-VF 600 Om YactoTomep

TX-

L L

Puc. 9.1. Cxema nodxntoueHus

JI71st 3MepeHMst OCHOBHOJ aGCOTIOTHOM MOTPEITHOCTY YCTAaHOBKY YacTOThI YT Heo6-
XOIMMO BBITIOJIHUTD CJIEAYIONINE NeCTBUS

1. TloaxmwouynTh K pazbémy «Output» mogysnst B5-VF Harpysky 600 Om.
2. B pexxume «['eHepaTop TU» yCTaHOBUTB:

Yacrora, I'y, BCe JOCTYITHbIE YaCTOThI, [10 OUepenu
VYpoBeHb, 1B 0
ConpoTusieHuEe 600 Q2

3. HakaTb Ha KHOMKY «['eHepaius».

4. CHATb ITIOKa3aHMS YaCTOTOMEPA.

3HaueHMe OCHOBHOI a6COMIOTHO MOTPEIIHOCTM YCTAHOBKY YaCTOThI BHIXOJHOTO
curHana U A fo, T'i, BBIMUCIUTD TI0 hopMyIie:

AfO :f—me, (91)

roe f — HOMMHA/IbHOE 3HAaYeHMe YacToThl, I' (cM. Tabm A.1),
fusm — VIBMepeHHOe 3HaueHue 4acTOoThl, ['I.

3HauyeHMs] OCHOBHOJI a6COMIOTHOI MOTPENTHOCTY YCTAHOBKYM YaCTOThI BBIXOIHOTO
curdasna UI' He mospkHbI npeBbiiaTth +0, 001 - f I,
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9.5.3.2. MpoBepkKa AManasoHa ¥ onpepesieHne 0OCHOBHOM aGCONMOTHOM
NOrpeLHoOCTU YCTAHOBKM BbIXOAHOr0 YPOBHA UM

IIpoBepKy IMara3oHa 1 onpezeieHyie OCHOBHOM a6COMIOTHO TOTPeNIHOCTH yCTa-
HOBKM BBIXOAHOrO YpoBHS UI' IpOBOJAT MeTOLOM HeIloCpenCTBEHHOIO M3MepeHUs
BBIXOIHOTO HaIIPSDKEHVSI 3TaJIOHHBIM BOIBTMETPOM. CxeMa IOAKITIoUeHNs pubopa
NpuBeseHa Ha puc. 9.2.

TX+ _
Pa3bém Output GOM%MO . BonbT™eT
moayns B5-VF 150 Om P
Tx_

1

Puc. 9.2. Cxema nodxknrwueHus
1) Ins onpenesnieHust OCHOBHO a6COMIOTHO MOIPEIIHOCTY YCTAaHOBKYM BBIXOZHOTO
ypoBHs UT 0 1B Heo6X0AMMO BbITIOTHUTD C/IEAYIONIeE NeiiCTBUS :

1. TTomxkmIHOUnTb K pasbémy «Output» momyins B5-VF Harpysky 600 Om min 150 Om.
2. B pexxume «I'enepatop TU» yCTaHOBUTD:

Yacrora, ', 800
VpoBensb, 1b 0
ComnpoTusieHne 600 © v 150 Q

3. HaxxaTp Ha KHONKY «['eHepanusi».
4. VI3MepuUTh BBIXOJHOE HAIIPSDKeHVe 3TaTOHHBIM BOJIBTMETPOM.

5. BBIYMCINUTD 3HaUeHME OCHOBHOI a6COMIOTHO MOrPEITHOCTY BHIXOLHOTO YPOB-
Hs UT APy, 1B, o dopmynam:

_ UV[BM _
APO =20 lg 07 775}15, RBbIX = 6OOOM7 (92)
APy =201g Unan 1B, Rywx = 1500M 9.3)
0,387 ’

rge Uysw — 3HAUEHMe HalpsbKeHus, Mu3sMmepeHHoe Ha Bbixoge U, B.

IIpumeuanue. [1y151 yno6CTBa EPEBOIa BEMMUMHBI HAMIPSHKEHMS B 1B MOXKHO MCIIOIb30-
BaTh COBpEMEHHbIE BOTIBTMETPBI, M3MepsIIolIe IepeMeHHOe HallpspKeHye Ha 9aCTOTax
10 150 K['11, KOTOpbIe UMEIOT GYHKLIMIO aBTOMATHUECKOTO IIepecuéTa HanpsskeHus B ob.
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Iist i3MepeH st TAKMM BOJIbTMETPOM HEOGXOMMO ITPOMU3BECTY KaTMGPOBKY €0 YpOBHS
0 nb Ha yactoTe 800 I', momaBaemMoii OT BHEIIHET0 reHepaTopa. BeIXxonHOI curHal Jomn-
skeH uMeTb pazmax 0,775 Vp-p Ha Harpy3ke 600 Om mmn 0,387 Vp-p Ha Harpyske 150 Om.

2) [nst TpOBEPKM MOTHOTO AMAaria3oHa M abCoMOTHOI MOTPEITHOCTY YCTaHOBKU
BBIXOAHOTO YPOBHS UI' HEOOXOAMMO BBITIOJHUTD CJIEAYIONIVE NeCTBUS:

1. B pexume «['enepatop TH» yCTaHOBUTD:

Yacrora, I'p 800
VpoBeHsb, 1b 5
ComnpoTusieHnue 600 Q2 vn 150 Q

2. I/IBMepMTb BbIXOZIHO€ HAIIPsSIXKeHMeE 3TaJIOHHBIM BOJIbBTMETPOM.

3. TToBTOPUTD T1. 2 AJIST 3HAUEHMIT BLIXOZHOTO YPOBHS -5...-45 1B.
4. B pexume «['eHepatop TU» yCTaHOBUTD:

Yacrora, I'p 800
YposeHsb, 1b 10
ComnpoTuBieHue 600 Q

5. VI3MepuTh BHIXOJHOE HATIPSKEHME STAIOHHBIM BOJTBTMETPOM.
6. TTOBTOPUTS 11. 5 IJ11 3HAUEHMIT BBIXOGHOTO YpOBHs 15, 18 nb.

7. BBIUMCIUTD 3HAUEHME OCHOBHO a6COTIOTHO MOTPeIHOCTY BBIXOIHOI'O YPOB-
Hs UT' An, 1B, o bopmyie

UV[BM

An =ny —201g U
0

(9.4)

Iae ny — HOMMHAJIbHOE 3HaueHMe BbIXOOHOTO YpoBHS UI, nb;

Uy — 3HaueHMe HaIpspKeHusd, B, M3MepeHHOe 3TalOHHBIM BOIbTMETPOM
TIpy 3HaYeHuM BbixoaHoro yposHs UI' 0 nb;

Uysw — 3HAUeHMe HanpsokeHys, B, u3MepeHHOe 3TaIOHHBIM BOJIBTMETPOM
MIpY HOMMHA/IbHOM 3HAYeHU! BBIXOMHOTO YpoBHS UT, 1b.

3HauveHMe OCHOBHOI a6COMIOTHO MOTPEIHOCTH BBIXOLHOTO YPOBHSI UT' He JomsK-
Hbl npesbimiath +£0,3 06 #y1s 3HaYeHMUit BbIxogHOTO YpoBHS -40...+10 a6 1 +0,6 1B
IS 3HAUEHMIH BBIXOAHOTO YpoBHS 15, 18 u -45 nb.

9.5.3.3. OnpeaeneHne HepaBHOMEPHOCTU YAaCTOTHOM XapaKTepPUCTUKHU
BbIXOAHOro yposHa Ul

OrnpepneneHye BbIXOAHOTO YPOBHS T BBITIOMHSIETCS /15 TPEX IMANa30HOB YacToT:
(0,3...5,0) kI', (5...32) kI'y, (32...101) KI'; MeTOZOM HelloCpeICTBeHHOT'O M3MepeH s
BBIXOJHOTO HAITPSKEHMS 3TAJIOHHBIM BOJIbTMETPOM. CXeMa MOAKII0YeHHS Mprubopa
npuBeIeHa Ha puc. 9.2.
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Iy onipeesieHy sl HEpaBHOMEPHOCTM YaCTOTHOM XapaKTePUCTUKYM BBIXOJHOTO YPOB-
Hs UT B muamasoHe Heo6XOIMMO BBITTOTHUTD CIEAYIOIIMe TeiiCTBHUS:

1. TTomxmIIOUNTb K pasbémy «Output» momyins B5-VF Harpysky 600 Om min 150 Om.
2. Ins guamnasona 0,3...5,0 kI'y B pexkume «[eHepaTop TU» yCTAaHOBUTB:

Yacrora, I'g 800
Vposens, 1b 0
ComnpoTuBieHne 600 © mn 150
3. HaxxaTp Ha KHONKY «['eHepanusi».
4. VI3MepuTbh BBIXOJHOE HAIpsDKeHYe STaIOHHBIM BOJbTMETPOM.
5. TIoBTOpUT® II. 3 AJ1S BCeX YacTOT u3 AuamnasoHa 0,3...5,0 kI' (cMm. Tabm. A.1).
6. g guarasoHa 5...32 kI B peskume «TeHepaTop TU» yCTaHOBUTb:
Yacrora, I'ng, 18113
VpoBeHs, 1b 0
ConpoTuBiieHNe 600 © ymn 150

7. VI3aMepUTb BBIXOLHOE HaIIPSDKeHVe 3TaJIOHHBIM BOJIBTMETPOM.

8. TloBTOpUTSH M. 6, 7 AJIsI BCEX YACTOT U3 AyarnasoHa 5...32 kI (cM. Tab6m. A.1).
9. Ins nuana3oHa 32...101 kI'y, B pexxume «['eHepaTop TU» yCTaHOBUTb:

Yacrora, I'g 32000
VposeHs, 1B 0
ComnpoTuBIeHne 150 Q2

10. I/I3MepI/ITb BBIXOJHOE HAIIPsSIPKeHNMe 3TaJIOHHBIM BOJIBTMETPOM.

11. TloBTopuTs nil. 9, 10 101 Bcex yacToT U3 auanasoHa 32...101 kI (cm. Tabi. A.1).

HepaBHOMEPHOCTp YaCTOTHOJM XapaKTE€PUCTUKM BBIXOGHOTO YypoBHST WD
APy, 1B, Ha KaXk[I0¥i 4YaCTOTE BBIUMCIATD 110 GOPMYJIaM:

UV[3M

APy = 201g 0 775,uB, Ruux = 6000M, 9.5)
APy =20lg Uniam OB, Rusx = 1500M (9.6)
0,387 ’

rae Uysw — 3HaUeHMe HaTIpsDKeHUsI, U3MepeHHoe Ha Bbixope YT mpu mpoBepsieMoM
3HAYeHUM YacTOoThI, B.

Ipumeuanue. [1;151 yno6CTBa TIepeBofia BeMUMHBI HATIPSDKEHNS B B MOXKHO UCITO/Ib30BaTh
COBpeMeHHbIe BOIbTMETPBI, U3MepsIoliMe ITepeMeHHOe HalpsbkeHye Ha yactotax go 150 kI,
KOTOpBIe MMEIT GYHKINMIO aBTOMATUYeCKOTO IepecyéTa HampspkeHus B OB. [l m3mepeHnst
TaK/M BOJIbTMETPOM HEOOXOAMMO IMPOU3BECTH Kamub6poBKy ero ypoBHs 0 1B Ha uactoTe 800 Iy,
r1o1aBaeMoit OT BHEIIIHEro reHepatopa. BbIxomHoit curHas goskeH umeTsh pasmax 0,775 Vp-p
Ha Harpyske 600 Om miu 0,387 Vp-p Ha Harpyske 150 Om.
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HepaBHOMEPHOCTb YaCTOTHOV XapaKTepUCTUKU BbIXOAHOrO ypoBHS UI' momxkHa
MMeTb Cleiylollyie 3HaUeHus:

— =+ 0,4 1B B anamnasone yactor 0,3...5,0 KI'I, OTHOCUTELHO BBIXOTHOTO YPOBHSI
WT na vacrore 0,8 kI'11;

— 40,4 0B B muamna3oHe 4acTor 5...32 K['1[ OTHOCUTEbHO BBIXOAHOTO YPOBHS UT'
Ha yacrtoTre 18 kI';

— 40,8 nb B guamasoxe yactot 32...101 KT'11 Tpy BBIXOJHOM CONTPOTUB/IeHUY 150 OM
OTHOCUTEJIbHO BbIXOZHOTO ypoBHS U Ha yacToTre 62 KI'I.

9.5.3.4. OnpeneneHue BbIXxoaHOro conporusneHusa Ul

OrnpepeneHe BbIXOAHOTO CONpoTyuBiaeHus UI' TpoBOAST ¢ MOMOIIIbIO BOJIBTMETPA
Ha yacTtore 0,8 kI'1]. CxeMa IogK/II0ueHus mpubopa rnpusemeHa Ha puc. 9.3.

TX+
Paabém Output 60M91V(|3M
moaoyns B5-VF

X 150 Om

BonbT™eTp

Puc. 9.3. Cxema nodkoueHus

It oTipefieieHusT BBIXOAHOTO CONpOTHBIeHMsT VT’ HeOOXOAMMO BBITTOTHUTH CJie-
Iyloliyie neicTBUS:

1. TopxmwounTb K pa3beémy «Output» Momysst B5-VF Harpysky 600 Om miay 150 Om.
2. B pexxume «[eHepaTop TU» yCTaHOBUTb:

Yacrora, I'y 800
YpoBeHns, 1B 0
ComnpoTuBieHue 600 Q2 vn 150 Q

3. HakaTb Ha KHOMKY «['eHepaius».

4. OTx/IIO4Yas ¥ NOAK/I0YAsl Harpy3Ky, U3MepUThb HanpsbkeHMe Ha Bbixope UT sta-
JIOHHBIM BOJIbTMETPOM.
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BenuunHy BBIXOIHOTO CONPOTUBIeHUs UT' Ryyx, OM, BBIUMCIUTD O GOpMYIIe:

CI

RBbIX = RH( U
2

), .7

rge Ry — conpoTuBiieHNe Harpys3ku, Om;
U1 — BBIXOJHOE HaIpsKeHMe MMPY OTK/IKYEHHOM Harpyske, B;
U, — BBIXOJHO€ HaTIpsiKeHMe TPy MOAKII0UeHHO Harpyske, B.

BrixomHoe cornpoTtusiaeHue UI' qomkHo 6bITh (600+60) OM, (150+15) Om.

9.5.3.5. MpoBepka AManasoHa U OCHOBHOM a6CONOTHOM NOrpeLHOCTH
nsMepeHus ypoBHS curHana Ny

1) OnpenienieHre OCHOBHO¥ abCOMIOTHO MOTPELTHOCTY M3MepeHMsT YPOBHSI CUT-
Hana 1Y B nuanasone 0...20 1b mpoBOAAT MeTOAOM CpaBHEHMS TOKa3aHMS MTOBePsI-
emMoro mpubopa ¢ 3TaTOHHBIM BOJIbTMETpPOoM. CXeMa IoAK/ITIoueHUs mpubopa mpuBe-
JIeHa Ha puc. 9.4.

RX+
Pasbém Input
Ferepatop moayns B5-VF
RX-

Bonbt™eTp

Puc. 9.4. Cxema nodxknrwueHus

Jnst onpeieieHnsi OCHOBHO¥ a6COMIOTHO MOTPEIHOCTY U3MepeHMsT YPOBHSI CUT-
Hama 1Y B nguanasose 0...20 1B He06X0AMMO BBITIONHUTD CJIENYIONIMe TeiiCTBUS:
1. B pexxnme «M3meputesnsb ypoBHs TU» ycTaHOBUTH 3HaUeHMe uMmegaHnca 600 2.

2. Topats ¢ reHepaTopa Ha Bxod UV curHai ¢ yacroroit 0,8 KI'l, 1 TaKMM Harpsi-
>KeHYeM, YTO6bI CTpesika M3MepUTeNis ypoBHS Momyist B5-VF yctaHoBMIach B
nosioxkeHue 0 nb. PacuéTHble 3HaUEeHMST HANIPSDKEHMSI, BBICTAB/ISIEMOrO Ha re-
HepaTope, IpMBeIeHbl B Ta0s. 9.3.

3. I/ISMepI/ITb BXOOHOE€ HAaIIps>KeHMe 3TAJIOHHBIM BOJIbTMETPOM.

4. TloBTOpPUTS TII. 2, 3 mJ1s1 ypoBHeii 5, 10, 15 u 18 nb.

B5-VF. PykoBoacTBO No skcnayatauum 35



MeToauka noBepku B5-VF

Ta6nuuya 9.3. PacuémHolii yposeHs cuzHana

VpoBeHb oy, 1B 0 5 10 15 18
PacuéTHbIlt ypoBeHb curHana, B 0,7746 1,3774 2,4495 4,356 6,1528

3HaveHMe OCHOBHO/ a6COMIOTHO MOTPENTHOCTY M3MepeHust YPOBHS curHana MY
’
A,, OB, BEIUUCIUTD TI0 hopMyie:

A, = an — 20lg

0,775’ ©-8)

IIe an — HOMMHAIbHOE 3HaUeHue ypoBHs (cM. Ta6:1.9.3), nb;
Uysm — HaIIpsSKEHMe, U3MepeHHOoe BOIbTMETPOM, B.

Ipenenbl OCHOBHO aBGCOMIOTHOI MOrPENIHOCTY M3MepeHMsT YPOBHS curHana MY
He rnipeBbimaioT +0,5 nb.

2) OrnpeneneHne OCHOBHO a6COMIOTHO MMOTPENTHOCTY M3MEPEHMS YPOBHS CUTHA-
yia Y B muanasoHe -5...-45 1B MpoBOAST METOIOM CpaBHEHMsI ITOKa3aHUsI IIoBepsie-
MOTO NpMOOpa C 3TAJIOHHBIM BOJIBTMETPOM UM aTTeHI0aTOpoM. CxeMa MOAK/ITIUeHNST
npubopa npuseAeHa Ha puc. 9.5.

RX+
leHepartop ATTeHioaTop Pazném Input
monyns B5-VF
RX-
BonbtmeTp

Puc. 9.5. Cxema noOkoueHus

Iyt omipeesieHMst OCHOBHO# a6COMIOTHOI TIOTPEIHOCTY U3MEPEHMsI YPOBHS CUT-
Hajsa UV B auamasoHe -5...-45 1B He06X0IMMO BBITTOMHUTD CIEYIOIIE TeiCTBUS :

1. B pesxkume «3meputensb ypoBHs TU» ycTaHOBUTh 3HaUeHMe umienaHca 20 k€.

2. Topats c reHepaTopa Ha Bxon NV curHain ¢ yacroroit 0,8 KI', 1 TaKMM Harpsi-
sKeHVeM, UTOObI CTpesIKa M3MepuTesis ypoBHS Momyis B5-VF ycraHoBMIach B
nonoxeHue 0 1b. 3aTyxaHue aTTeHOATOpa YCTaHOBUTD paBHbIM 0 1b.

3. I/ISMepI/ITb HalIps>KeHMeE Ha BbIXOJle reHepaTopa 3Ta/IOHHBIM BOJIBTMETPOM.

4. TloBTOPUTS MII. 2, 3 AJig ypoBHeii -10, -15, -20, -25, -30, -35, -40, -45 nb. 3ary-
XaHMe aTTeHIaTopa M3MEeHSTh B COOTBETCTBUM C TabJ1. 9.4.
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Tabnuya 9.4. 3amyxaxue cuzHana

VpoBeHb oy, 1B 0 -5 -10 |-15 [-20 |-25 |-30 |-35 |-40 |-45
10 [10 |20 |20 30 30 40 40 |50

o

3aTyxaHue aTTeHwaTopa, ib

3HaueHye OCHOBHOJ abCOMIOTHOM MOTPELTHOCTY M3MePeHus yPOBHSI curHana Ny
"
A, , 0B, BBIYMCIUTD 110 hopMyIie:
" U 3M
Ay = an + (aa — 20lg—
o =n+ (G 90,775
Iie a; — HOMMHA/IbHOe 3HaUeHMe ypoBHS (CM. Tab61.9.4), nB;

o — 3aTyxaHMe aTTeHwaTopa, 1b;
Uusw — HampsDKeHMe, U3MepeHHOe BOIbTMETPOM Ha BbIXOZie reHepaTopa, B.

), -9

IIpenensl OCHOBHOI a6COMIOTHO MOTPELIHOCTY M3MepeHusl yPOBHsI curHaina MY
He mnpeBbiiaioT 0,5 nb.

9.5.3.6. OnpeaeneHue HepaBHOMEPHOCTU YaCTOTHOM XapaKTepucTtuku Ny

OmnpepeneHye HepaBHOMEPHOCTM YaCTOTHOM XapakTepucTuky 1MV npoBomsT me-
TOZIOM HeIIOCPeACTBEHHOIO M3MepeHMS HallPSDKEeHMSI 3TAIOHHBIM BOJIBTMETPOM Ha
BXOJle TI0BepsieMOro mpubopa Ha YyacToTax, MpuBeAEHHBIX B Tabl. 9.5. Cxema Mof-
KIIoueHus rpubopa mpuBegeHa Ha puc. 9.4.

[nst onipefiesieHrie HepaBHOMEPHOCTY YaCTOTHO XapakTepuctuku 1Y HeoGxomu-
MO BBITIOJIHUTD CIeAyIoLye NeiiCTBUS:

1. TIpousBecTy ompoboBaHKe MPUOOPaA B COOTBETCTBUM C YKa3aHUSIMU pasgena 9.5.2.

2. B pexume «M3mepurens ypoBHs TU» ycTaHOBUTH 3HaUeHMe umiieaanca 600 Q.

3. IMomatpb Ha Bxom MY curHa ¢ reHeparopa. YacToTa cMrHajia yCTaHaBAMBAETCS
B COOTBETCTBUM C Tabi. 9.5.

4. VI3MeHUTDb HampspKeHMe, TIoflaBaeMoe C TeHepaTopa, Tak, YTo6bl CTpeika U3-
MepuTesis ypoBHS Monysist B5-VF ycraHoBwtach B mosioskenue 0 gb.

5. I/I3MepI/ITI) HaIIpsi>XKeHMe BXOOHOI'O CUMI'HaJjla 3TaJIOHHbIM BOJIBTMETPOM.

Ta6nuya 9.5. Yacmoms! u HEPABHOMEPHOCMb YACMOMHOL XApaKmepucmuxu

VYcranaBniuBaemast yacrora, ko (0,2 (0,3 0,8 |3,4 |50 [18,0(-32,0(62,0|120,0|150,0

HepaBHoMepHOCTh uacTOTHOI | +0,8|+0,5|+0,3| +0,5|40,5|+0,6| +0,6 |+0,8/4+0,8 |£1,5
xapakrepuctuku Y, nb
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HepaBHOMepHOCTb YaCTOTHOI XxapakTepucTukut 1Y A Py, nB, BBIUMCIUTD 110 (HOp-
Mmye:

APy = 20lg (9.10)

0,775’
rae Uysy — HaTIpsbKeHue, M3MepeHHoe Ha BXofe mpuoopa, B.
3HaueHMsI HEPaBHOMEPHOCTY YaCTOTHO XapaKTepuCTUK MY TOJKHBI OBITH B ITpe-
Jlenax, yKasaHHbIX B Tab. 9.5.

9.5.3.7. OnpepeneHne oCHOBHOM a6CONIOTHONM NOrpPeLHOCTU USMEPEHUS
YPOBHS CUrHaNa B peXxume ¢ nonocosbiM punstpom MNd 0,3...3,4 kly

OmnpepeneHe abCOMIOTHOM MOTPEIHOCTM M3MepeHuii ypoBHS curHana MY B pe-
skume ¢ TP 0,3...3,4 KI'1] MPOBOAST METOIOM CpaBHEHMS TIOKa3aHMii mpubopa ¢ Ta-
JIOHHBIM BOJIbTMeTpoM. CxeMa MOAK/IIOUeHNs Mpubopa MpuBeneHa Ha puc. 9.4.

1. B pexxume «M3mepurens ypoBHs TU» ycTaHOBUTD 3HaueHMe uMmienanca 600 €2
u BRIOUUTH [1D 0,3...3,4 k['11, HA)KaB HAa KHOTIKY «OUIbTp».
2. TIpousBecTy orpo6oBaHMe MPUOOPa B COOTBETCTBUM C yKa3aHUsIMU pasgena 9.5.2.

3. IlopmaTtk ¢ reHeparopa Ha Bxozn UV curHai ¢ yacroroii 0,8 k', 1 TakuM Harps-
SKeHVEeM, UTOObI CTPeIKa M3MepuUTeNis ypoBHS Moyt B5-VF ycraHoBMIach B
nonoxenue 0 nb.

4. I/I3MepMTb BXOOHO€ HaIIps>KeHMe 3Ta/IOHHBIM BOJIbTMETPOM.

3HaueHMe abCOIOTHOI MOTPENTHOCTY M3MepeHs YPOBHS curHana MY B pexxume
cI® 0,3...3,4 k' AP, nB, BBIYMCIUTD 110 hopmyiie:

AP = 20lg 9.11)

0,775’
rge Uysy — HalpsDKeHue, M3MepeHHOe 3TaJIOHHBIM BOJIbTMETPOM Ha Bxone 1V, B.

3HauveHMe abCOMIOTHOM MOTPEIIHOCTU U3MepeHNit ypoBHS curHana UV B pexxume
c I1® 0,3...3,4 KI'1|, O/KHO ObITH He 6oee +0,3 nb.

38 B5-VF. PykoBoAcTBO MO 3KCNyaTaumm



B5-VF lpoBeneHne noBepku

9.5.3.8. OnpepneneHue BXoaHOro conporusneHus Y

OmpeneneHne BXOLHOTO COTIPOTMBIIEHNS TTPOBOJSAT C TIOMOIIbIO BOJIbTMETpPA Ha
yacrore 0,8 kT'11. CxeMa ITOAK/ITIOUeHNS Tpubopa NpuBeAeHa Ha puc. 9.6.

R =600 Om

— RX+
L
Pa3bém Input
Fereparop moayns B5-VF
. RX-
T o | T
2

- N

BonbtmeTp

Puc. 9.6. Cxema nook/oueHus

751 U3MepeHMsI BXOTHOTO COIIPOTUBIIEHNST HEOOXOAMMO BBITIOMHUTD CJIEAYIOLIe
neicTBUS:

1. B pexkume «V3mepuTensb ypoBHs TU» mocieoBaTeIbHO YCTAHOBUTD 3HAUEHME
nmnenanca 150 €2, 600 ©, 20 k€.
2. TlepeBecTu nepekaoyaTenb «B» B monoxxeHue 2.

3. TlogaTp c reHepaTopa Ha Bxop moxnysst B5-VF curnan c wacroroii 0,8 k' v Ha-
npsokeHuem 1 B.

4. VI3MepuUTb HAIPsDKEHMEe Ha 06pa310BOM pe3UCTOPE, TIepeBes TePeKII0YaTe b
«B» B monoxkenue 1.

BenuunHy BXOIHOTO COMTPOTUBIEHUS Ryx, KOM, OM, BBIYMCIUTH 110 hopmyre:

Uz
U’
rge R — compoTuBIeHe 06pa3ioBoro pesucropa, Om;
U, — BXOHOE HaTpsKeHNe, M3MepeHHOe B ITOJIOKEeHNY 2 TiepeKouaTesis «By, B.
U, — HampskeHMe Ha 06pa3iioBOM pe3uCTope, U3MepeHHOe B IoyoskeHnn 1 me-
pexumtouatenst «B», B.

Rux = R x (9.12)

BxonHoe compotuBienve UY momkHO GbiTh He MeHee 20KOM; (600+30) Om;
(150+7,5) Om.
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A. Cneundpukaumm

A.1. NapameTpbl USMEPUTENILHOIO reHepaTopa

Ta6nuya A.1. 3HaueHus HOMUHaAbHbIX yacmom, Iy

300 |400 600 |800 1200 |1400

1600 |2000 |2400 |2697 |3000 |3404

5000 |8000 |12306|14118|16000|18113|20000 |22 326 |23400 32000 61930101050

ITpumeuanue. TIpu curHane ¢ yactoroit 62 u 101 k['y BeIXOZHbIE MTapaMeTpbl reHepaTopa
06ecreunBaloTCsl TOJMBKO MPY BHIXOZHOM cONpoTuBieHny 150 Om.

Tab6nuya A.2. TexHuueckue xapakmepucmuku zeHepamopa

OcHOBHasi TOIPEIIHOCTh T'eHepaTopa IIo
yacToTe, He 6osiee

40,001 f, roe f — HOMMHaNIbHAs 4YacTOTA B COOT-
BETCTBUM C Tabmuieit A.1.

JomnonHuTeNbHast TIOTPEITHOCTh TeHepaTo-
pa 1o yacToTe, He 6ojiee

40,001 f mpu M3MeHeHUM TeMIlepaTypbl OKpy-
skatoriero Bosgyxa Ha 10 °C.

Jnamna3oH BBIXOJHOTO YPOBHS

+18...-45 nb Ha Harpyske 600 Om;
+5...-45 1B Ha Harpy3ske 150 Om.

IIpumeuanue. HyneBoMy ypOBHIO Ha Harpyske
600 Om cooTtBeTcTBYeT Hampspkenue 0,775 B. Hy-
JIEBOMY YPOBHIO Ha Harpyske 1500M cooTBeT-
crByeT HanpspkeHue 0,387 B.

PeI‘yJ’[I/IpOBKa BbIXOOHOT'O YPOBHS CUTHaJIa

crynenyarasi ¢ marom +0,1 1 +1 1B B iuana3one
+18...-45 b

OCHOBHasl NOTPeIIHOCTb BHIXOLHOTO YPOB-
Hs reHeparopa 0 1b Ha yacrore 800 T,

He 6omee +0,34B Tpy BBIXOAHOM COMPOTUBIIE-
uun 150 Om 1 600 Om.

HepaBHOMepHOCTb YacTOTHOM XapakTepu-
CTUKM BBIXOOHOI'O YPOBHS, HE 6oree

40,4 nb B nuamasone yactor 0,3...5 K['1I 110 OTHO-
LIeHMIO K YPOBHIO 1o vactore 0,8 kI'u, B auamna-
30He 4acToT 5...32 K[l 110 OTHOLIIEHWIO K YPOBHIO
Ha yactore 18 KI'i;

+0,8 nb Ha yacroTax 32, 62, 101 kI'y, mpu BBIXO[ -
HOM corpotuBieHnr 150 OM Mo OTHOLIEHUIO K

YPOBHIO Ha yacToTe 62 KI'1I.
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Ta6nuya A.2. TexHuueckue Xapakmepucmuku zeHepamopa (NpoooxceHue)

IMorpemnHocTh BBIXOJHOTO YpOBHS, He 60-|=+0,3 nb B quamnasoune +10...-40 nB;
Jee 40,6 0B ms yposHeit 15, 18, -45 nb.

Boixog reneparopa CUMMETDUYHBIN, BBIXOAHOE COIPOTUBIIEHME
(600£60) Om mm (150+15) Om.

HecTaGMIbHOCTb BBIXOJHOTO YPOBHS TeHe- | +0,6 1B Ha HOMMHAIbHOI Harpyske 3a Jro6bie
partopa 0 nb, He Gonee 3 vaca paboThI

A.2. MNapameTpbl USMepUTENS YPOBHSA

Ta6nuya A.3. TexHuuecKkue Xxapakmepucmuku usmepumenst ypoeHs

IlyarnasoH 4acToT 0,2...150 KT,

[lyana3oH U3MepseMbIX YPOBHe +20...-60 5B (mipu conpotusnenuu 600 Om)
+20...-55 1B (ipu conpoTuBiernu 150 Om)

OcHOBHast TOrpenrHocTh usmepenus |+0,306 — mys npemgena 0B, mpu yacrtote curHana
YpPOBHSI CUTHAaa, He 6oiee 800 I’

+0,5 16 — pyis yo60oro mpegena Mpy 4acToTe CUTHala
800TI';

40,5 16 — B quamnasoxe uacror 0,3...5 kI

40,6 1b — B AMarasoHe 4acToT 5...32 KI';

40,8 1b — B guana3onax yactot 0,2...0,3 n 32...120 kI'1;
+1,5 16 — B guamasose vactot 120...150 kI'1.

IorpemHocTy u3MepeHusi ypoBHs |+1,5nB
curHana B pexume I1® 0,3...3,4 k1,
He Oostee

Bxom Y CUMMETPUYHBI OTHOCUTENIBHO «3€MJIN»;

BXOJIHbIE COTIPOTUBIIEHMS:

BBICOKOOMHBII He MeHee 20kOm, (600+30)Om,
(150+7,5) Om B puanazone 0,2...150 k[,
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HasHaueHwne KoHTakTOB pasbémoB Input u Output

A.3. O6LWmMe xapaKTepuCTUKHU

Ta6auua A.4. Obwjue xapakmepucmuxu

Odu3nyeckye napaMeTpsl

TFabGapuTHbIe pa3mepsl, He Gosee

151,5%103% 30,5 Mmm

Macca, He 6osee

0,4 kr

VenoByst sKCIUTyaTalumn

[uana3oH pabouyx TeMIIepaTyp

-10...+40°C

[Mana3oH TeMIIepPaTyp TPAHCIOPTUPOBKM B yIIaKOBaH-

HOM BuUzme

-25...+55°C

OTHOCHUTENIbHAS BIAKHOCTD BO3ayXa

98 % mipu Temmneparype 35 °C

ArmocdepHoe naBieHne

70-106,7 xI1a (630-800 MM pT. CT.)

A.4. HasHaueHue KOHTaKTOB pasbémoB Input n Output

Puc. A.1. Cxema KoHMaxKmos

Ta6nuya A.5. HasHaueHue konmaxkmog paszsémos Input u Output

Pa3bém «Input»

Paspém «Output»

Homep KOHTaKTa HasHaueHne Homep xoHTaKTa HasHaueHne
1 — 1 —

2 — 2 —

3 — 3 —

4 — 4 TX

5 — 5 TX

6 — 6 —

7 RX 7 —

8 RX 8 —
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B. YcTpaHeHUe HencnpaBHOCTEMN

Ta6nuya B. 1. Bo3moHble HeucnpasHocmu

HpI/ISHaKI/I HEeUCIIpaBHOCTU

Bo3MmoskHast InIpuYmHa

Mertop, ycTpaHeHus:

¢

’

CeTtonyopnblit uuaukatop = )| Momynb HaxoguTcs B Hepa6ouem | O6HOBUTh IO MUKpO-
TOPUT KPaCHbIM pexuMe BCJIeICTBME YCTaHOBKM |KOHTpO/IIepa ellé pas,
HeKkoppekTHoro [10 WCIIONb3YS KOPPEKTHYIO

BepCUI0

. L] 4

Ceertonyopublil uuaukatop ={ = Mozmynb HaxonuTcs B Hepa6oueMm | O6HOBUTL IO MUKpO-
He TopuT (IMTaHMe [OaHO) peXxuMe BCIEICTBME YCTAaHOBKM |KOHTpOIIepa elmé pas,
HeKkoppekTHOro I10 MCIONb3yS ~ KOPPEKTHYIO

BEpPCUIO

Mogynb HeucrpaBeH

Ocy1ecTBUTb PEMOHT MO-
IyJIsl B CEPBYICHOM LIeHTpe

L
CseroayonHbLi nHauKaTop =§ -
MMTaeT KPaCHbIM

’

Hamnpsikenue nuranus < 12 B

YCTaHOBUTD HarIpspKe-
HUe NUTaHMUS MOAYIS B
nuarmasoHe 12...19B
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