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1. O6wme cBepeHua

CMeHHbI MOTy/Tb aHa/u3a kKaHamoB TU B5-VF (masee 1o TeKCTy Takke «MOAYJ/Ib», «MOIY/Ib
B5-VF») coBmecTHO ¢ aHanm3atopom bepkyT-MMT (majiee Mo TEKCTY Takke «aHa/IM3aTOpP»,
«IIpubop») MpegHasHaueH [JIS M3MepeHMs] KaHa/JIOB TOHAJIbHOJ YacTOThI, IIPEArPYyMIIIOBBIX
TPAKTOB M JIMHUI CBSI3M B AuariasoHe 4acToT oT 0,3 mo 32 kI'1, a TakkKe i1 M3MepeHMs
ypoBHel curHajsia B amamnasoHe 4vacTtoT oT 0,2 mo 150 kI ¥ KOHTPOJbHBIX ITPOBEPOK
Ha yactoTrax 62 1 101 kI'u. Moaynb B5-VF obecrieunBaer:

— M3MepeHMe OCTAaTOYHOrO 3aTyXaHus (YCUJIeHUs);
— U3MepeHMe aMIUVIUTYLHO-YaCTOTHBIX XapaKTEePUCTUK;
— u3MepeHMe paboyero 3aTyxaHusl JIMHUI CBSI3H;

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

2. 0603Ha4YeHUSa U COKpaLLEHUSA

B Tekcre pyKoBoACTBA 60e3 pacmmudpoBKM OYAYT IPUMEHSITHCS COKpaIleHus,
NpUBEeIEHHbBIE B TAOIMIIE HIDKE.

Tabnuya 2.1. CokpaweHus

CokpaineHmne KommeHnTapuii

ur W3mepuTeibHbBIN TeHepaTop
ny VsmepuTelib yPOBHS

o IToocoBoit GMIbTP

T4 ToHa/ibHAs YacTOTa

3. KoMmnnekTt nocraBku

Tabnuya 3.1. Komnnekm nocmasku

HaumeHnoBaHmue Koi-Bo
Mopynb aHanusa kKaHanoB TU B5-VF 1
Kabenb n3mepuTebHbli 2
PykoBopcTBo 110 akcrtyatauuu (guck CD) 1




4. Mepbl 6e30nacHOCTH

o Havaya paboThl ¢ MomgysieM B5-VF BHMMAaTe/IbHO M3YUUTE HACTOSINEE PYKOBOACTBO
I10 3KCILTyaTaluu.

— Ecim  mMopynb  TpaHCOOPTUPOBAICS WM XPAaHWICS TIPU  OTpPUIIATETbHBIX
TeMIlepaTypax, TO Mepej BK/IOUeHMeM CjelyeT BbiIep>KaTb €ro B HOPMasbHbIX
KJIMMaTUUeCKMX YCIOBUSIX He MeHee 2 4acoB.

— Yw10BUS 3KCIyaTaliMM OOJKHBI COOTBETCTBOBATh YCJIOBUSIM, IpeCTaBIeHHbIM
B paspeie 11.3.

— Tlpu sKcIuTyaTanyy MOIYJS ITO/DKHBI BBITIOJHSTHCS 0OIIMe TpeGOoBaHMS MHpaBuUI
MokapHO¥i 6€30ITacHOCTH.

— IIuraromas ceTh He JO/DKHA MMEeTh Pe3KMX CKaUKOB HalpspskeHust. Pssmom ¢ pabounm
MECTOM He IOJKHO OBbIThb MCTOYHMKOB CUMJIbHBIX MArHUTHBIX U 3JIEKTPUUECKUX
I10JIe.

— Bximouenne mpubopa Bepkyr-MMT c¢ mopmynem B5-VF, momkiaioueHue IIHypa
MUTAaHUS K CEeTM IIePeEMEHHOr0 TOKa M IIO[COeIMHEeHMe APYIUMX YCTPOVICTB
MIPOBOAMTCS TOJIBKO T0C/Ie COeIMHeHMST K/IeMMbI 3alllMTHOTO 3a3eMJIeHMs Tpubopa
C 3eMJISTHOJ IIMHO ¥ IIPUCOeIVTHEHMS IITHYpa IMTUTaHUS K IIPUOOpYy.

— HeobOxomnumo o6eperaTb MOAY/Ab OT YAApOB, IMoMNagaHus BaarM U IIbUIN,
MPOJO/IKUTETLHOTO BO3EMCTBUS IIPSIMbIX COTHEUHBIX JTyUeii.



5. OnucaHne cMeHHOro Moayns
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PucyHok 5.2. 3adHss naHens modyns B5-VF

Tabnuya 5.1. OnucaHue pa3vémos u UHOUKAMopos Modyns

MapxkupoBka Onucanue

«1» OtBepctust mas dukcanumu Momynst B npubope BepryT-MMT ¢ MOMOIIbIO KPEEKHBIX
BUHTOB.

150 Q, 600 Q CBeToaMOIHbIE MHAMKATOPBI, OTOOpaskalole BeJMUYMHY COMPOTUBJIEHUS Ha BXO[e
NVY/Boixone UT.

20 kQ CBeTOOMOIHBIN MHAMKATOP AJ1s1 HOOpPMAaLMM O BBICOKOM BXOJTHOM CONPOTUBIeHUM LY.

Low QO CBeTOIMOIHBI MHAMKATOD 151 MHGOPMALMY O HU3KOM BBIXOZHOM conpoTuBieHuy UT.

Input Bxog V.

Output Boixon UT'.

Calibrate CBeTOMOIHBI MHAMKATOP AJI1 MHGOPMAIMK O TIPOoIiecce KaTubpOBKY MOJTYJIS.

CBeTOIMOIHbI MHIMKATOD, TIpeAHa3HAUEHHbI A/ OL€HKM COCTOSIHMUS MOIY/IS :

- He TOPUT: IIUTaHMe He TTOJAHO WM MOAY/Ib HeUCIIPaBeH

(cM. Taba. 12.1);

- TOPUT 3€JIEHBIM: MUTAaHME [TOAaHO, MOIY/Ib B paboueM peskime;

- TOPUT KPAaCcHBIM: IIMTaHMe [TOJaHO, MOAY/b B HepaboueM pexkume (cM. Tabi. 12.1);
— MUTAeT KPaCHBbIM: ITUTaHMe He TOIaHO, BBITIOHIETCS HoakIoueHne mo USB.

19v PasbéMm i momgkmoueHus: 6y1oka nmurtauus 12...19 B (Mcrmonb3yeTcs Ipy aBTOHOMHOIM
paboTe MOAYIS).

USB Ci1y>ke6HbII pasbeM.

RESET Kuorika, ucronb3yemMas npu o6Hosienny [10 MUKPOKOHTPOJLIEPA MOLYIIS, 8 TAKKe ISl
cObpoca mopyiis B ciryvae nmoakiaodeHust o USB u/mau mpy HaIu4my BHEITHETO MUTaHMS.

«2» Pasbém mj1g nonxioueHns K ananusatopy bepkyr-MMT.

BOOT Kuomka, wucrnonb3yemass Tipu OOHOBIeHUM IO MMKPOKOHTpO/IEPA  MOMYIS

B aBTOHOMHOM peXIMe.




6. Hauano pa6ortbli

g paborsl ¢ momysneM B5-VF HeoOGXomuMo yCTaHOBUTH ero B mpuo6op Bepkyr-MMT,
caenysl OINMCAHUIO, TIPeNCTaBJIeHHOMY B pPyKoOBOACTBe «bepkyT-MMT. VHuBepcanbHbI
aHa/IM3aTOP TeJIEKOMMYHUKAL[MOHHBIX CeTe».

6.1. 'naBHOEe MeHI0

I'maBHOe MeHI0 mpubopa Bepkyr-MMT c ycraHOB/IeHHBIM MopyJsieM B5-VF comepskut
KHONKM Tepexona B pexum «I'eHepatop TU» (cMm. paspmen 7) u «Msmepurtennb ypoBHS TU»
(cMm. pasgen  8). B yeBoil 4yacTM 3KpaHA PaCIIONOXEHbl MHIAMKATOPBI COCTOSIHUS
(cM. paspen 6.2), MHOMKATOP 3apsaa Oarapeu' M MKOHKA [JISI TIOYyYEeHMS] CTaTyCHO
nHopmauyu (cM. pasgen 6.3).

Ty 08:15

. 71-. .T

VFLT

C~)

PucyHok 6.1. [nasHoe meHio

6.2. UnpukaTopbl COCTOSAHUSA

VIHauKaTOPhI pacroioKeHbI B JIEBOI YacTy 3KpaHa rmpuobopa bepkyr-MMT (puc. 6.1):

GEN Nupukartop cocrosinms UT': 3e/1€HbII — reHepaToOp BKIIOUEH, CEPbIi — BBIKJIIOUEH.
VFLT Nupukartop cocrosinms [1O 0,3...3,4 kI'11: 3enéHblin — [1O BKIIOUEH, CePbIi — OTK/IIOUEH.

! Tlogpo6Hast uHpopMalus mpencTaBieHa B PyKoBoAcTBe «BepkyT-MMT. VHUBepcalbHBII aHAIM3aTOP
TeJIEKOMMYHUKAIIMOHHBIX CeTel».
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6.3. NMonyyeHue cBOAKM 06 U3SMEpPEHUAX U HACTPOIMKaX

CraTycHasl TlaHeJb OTOOpaskaeTcs MpY HaKaTUM Ha KHOIIKU @ WIn °2 U COOEPXKUT
MHGOPMALMIO O HACTPOIKaxX MPMOOpa U COCTOSTHUM ITPOBOAMMBIX M3MepEeHUIA.

MMnegaHc 150 Q
yacrtoTa 23400 'y
YypOBeHb 0.00 ab
reHepauus BKJL.
YpPOBeHb =60 ob
3aTyxaHue 60 pb
MMnegaHc 150 @
MMMNefaHC BHELWHEeR Harpy3Kkn -
nonocoeoi huneTp BbIK/N.

PucyHok 6.2. CmamycHas naHesns

2 K"ormKa pacrojioskeHa Ha IepeHeii aHeau Kopiyca mpuoopa.



7. U3ameputenbHbl reHepaTop

Pexxum «I'enepatop TY» mo3BoJisieT HACTPOoUTh MmapaMmeTpsl WI: 4acTOTy M ypOBEHb
BBIXOJHOT'O CUTHAJIa, BEJIMUYMHY BBIXOTHOT'O COITPOTHBJIEHMUS.

FeHepartop T4 16:25

VFLT

—_—
oo

Ii*-{acrora, ru,—|
. 800 |

L »

YpoBeHb: -45...5 ab

O Tlenepauus

PucyHok 7.1. Pexum «lenepamop TH»
7.1. Nopspok paboTbl

1. YcTaHOBUTH BBIXOJHOE COMNpoTuBIeHne WI' B COOTBETCTBUM C BXOOHBIM
COTIPOTMBJIEHNEM 00BbeKTa (CM. pasmen 7.4).

2. 3apaTh 4yacToTy BeIxogHoro curHana UI' (cm. pasgen 7.2).
3. YcTaHOBUTb TpeOyeMblit BBIXOHOM ypOBeHb cUTHasA (CM. pa3gen 7.3).
4. TlomaTb curHas ¢ pa3béma «OQutput» momysst B5-VF (cm. puc. 5.1) Ha BXo[, 00beKTa.

Ilpumeuanue. @opmMupoBaHMe CUTHAAA HAUMHAETCS Cpas3y IOCae HaXaTusi Ha KHOIKY
«['enepanusi». Korga reHepatop BKIOUE€H, MHAMKATOP «GEN», pacIio/fiokeHHBII B JIEBOM
BEepXHEM VIJy 3KpaHa, FOPUT 3€JIEHbIM I[BETOM, a TOYKA HAa KHOIKE MMraeT KpPaCHbBIM.
[TapameTtpsl UI' MOXXHO YCTaHOBUTD KakK 10 BKIIIOUEHMS FeHepalun, Tak U ocJe.

10



7.2. YacTtoTa

JIJ1sl yCTaHOBKM YaCTOThI BBIXOHOTO curHaja U ciemyeT HaXkaTh Ha Iojie BbIOOpa YaCTOThI
M B OTKDBIBIIEMCSI OKHe yKa3aTb TpeOyeMoe 3HaueHMe. JTO 3HaUeHME MOXHO U3MEHUTb
Ha IIPOM3BOJIbHOE C IIOMOLIbI0 KHOIIOK B HIMKHEM psay. Umciia Ha KHOIIKE COOTBETCTBYEeT
IIary, ¢ KOTOpbIM OYET M3MEHSIThCS YacTOTa.

Ipumeuanue. Yactorsr 62 u 101 K[ [OCTYIMHBI TOJBKO TPU BbIOOpE BBIXOTHOTO
conpoTuBIeHUS Re=150 OM.

YacTtoTa, Ny

2400

PucyHok 7.2. Beibop 3HaueHus yacmomeol

7.3. YpoBeHb CMrHana

[l yCTaHOBKYM BBIXOJTHOTO YPOBHSI curHasa UT ciiemyeT HaskaTh Ha ToJie BbIOOpa YPOBHS
M B OTKPBIBIIEMCSI OKHe yKa3aTh TpebOyemoe 3HaueHue. KHOMKM, pacIiojoskeHHbIe cJieBa
¥ CIIpaBa OT MOJIS BbI6GOPA, MTO3BOJISIIOT BBITIOHUTH TOUHYIO HACTPOIIKY.

.
s e e s e T e

e - oo

PucyHok 7.3. Beibop 3HayeHuUs 8bIX00H020 ypOBHS CUeHANa

11



7.4. ConpoTtusneHue

Kuormku 600 Q n 150 Q cayskat 1151 yCTaHOBKM BBIXOAHOTO CONTpOTHUBeHMs UT'.

PucyHok 7.4. Bbibop 3Ha4eHus 8bixo0H020 conpomusneHus Ul

7.5. YcraHoBKa Hyns

e aBTOMAaTMYECKOV YCTAaHOBKM HYJIEBOTO YPOBHSI CJieAyeT HaxkaTb HA KHOIIKY
«YcTaHOBKa HYJ/ISI» ¥ BRIOpATh TpedyeMoe JeiiCTBIe:

— «Texkymmuii»: MPUHSITh 3a HOJIb 3HaUEHMe BBIXOTHOTO ypoBHS UI, oTob6paskaemoe
B 11oj1e «YpOBeHb» (CM. pa3nen 7.3). 3HaueHue B roJie mpu 3ToM namenntcs Ha 0 gb.

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

PucyHok 7.5. YcmaHoska Hyns

12



8. UsmepuTtenb ypoBHS

Pesxum «V3meputesnb ypoBHS TU» 1O3BOJSIET OLIEHUTHh YPOBEHD M BBIUMC/INTD 3aTyXaHUe
CUTHaJIa, MOCTYMNAIOIero Ha BXO I IIpubopa.

M N3meputens ypoBHsa TH 10:07

YpOBEHb
4.7 npb

3atyxaHue
10.3 gb

[ YpoBeHb Ha nepegauve, ab ]

s

PucyHok 8.1. Pextum «M3mepumens ypogHs»

8.1. Nopspok paboTbl

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

2. B cryuae BbIGOpa BXOMHOTO COMpPOTHMBIeHMSI paBHbIM 20 KQ, 3amaTh 3HaueHMe
MMIIeJaHCa BHeIIHe Harpy3Kku (CM. pasnen 8.4).

3. IIpu HeoOXOAMMOCTY BKIIOUMUTD 00cOBOM punbTp 0,3...3,4 KI'1 (cm. pasmen 8.5).
4. TlopkmouuTh K pazbeémy Input momyss B5-VF (cMm. puc. 8.1) usmepsiemyro JTMHUIO.

5. Tlpy Heo6GXOOMMOCTM 3aJaThb YpOBEHb CUTHAJa Ha Iiepemade JJjisl pacuéTa
3aTyXaHMUSI.

13



8.2. YpoBeHb

[T yCTaHOBKYM YPOBHSI CUTHAJIa Ha mepefave cjiefyeT HaxkaTb Ha I10jie BbIOOpA YPOBHS
" B OTKPBIBIIEMCS OKHE yKa3aTh 3HaueHMe. KHOIIKY, pacIioyiokeHHbIe CJIeBa U CIIpaBa OT ITOJIsT
BbIOOPA, TTO3BOJISIIOT BBITIOTHUTD TOYHYIO HaCTPOJKY.

s e g e [ s
e D e e

- - NS

PucyHok 8.2. Beibop yposHs cueHana Ha nepedaqe

Inst ynobcTBa yCTaHOBIEHHBI YPOBEHb CUTHA/IA OTOOPasKaeTcsl Ha LIKaje C MOMOIIbIO
MEeTKM KpacHOTO I[BeTa. 3aTyXaHMe CUTHAJIa PacCUMTHIBAETCSI aBTOMATMUYECKM HA OCHOBE
M3MEepeHHOr0 ¥ YCTAaHOBJIEHHOTO 3HAYEeHMS.

8.3. UmnepaHC

.

PucyHok 8.3. Beibop senuduHbl 8X00H020 conpomusneHus Ny

s YCTAaHOBKIM BEJIMUYMHBI BXOJHOTO COIIPOTUBJIEHUA ny cleayeT HaXdTb Ha KHOIIKY
«MMmnenaHc» u B OTKPBIBIIEMCS OKHE YKa3dTb Tpe6yeMoe 3HaUeHue.

8.4. UMnepaHc BHeLLHEe’ HarpysKu

Ecnu BxomHOe coripoTusieHne MY 3agano paBHbIM 20 kQ, cTaHOBUTCS TOCTYITHOM KHOIIKA
«/IMnenaHc BHEIIH. Harpys3ku», IO3BOJSIONIAS YCTAHOBUTH COIPOTUBJIEHME BHEIIHEN
Harpy3Ku, BIOpaB ero cpeayu 15 cTaHgapTHBIX 3HAUEHMIA.

14



Ipumeuanue. 1151 usmepenus kaHajsoB TU nmpumensercs: conmpotuienue 150 Q u 600 Q.
OcTanbHble 3HAUEHMS OILMOHAJBHBI ¥ TIO3BOJSIIOT PacCIIMPUTh 00JIaCTb IIPUMEHEeHUS
rmpubopa.

———VIMneaaHc BHeLUHel Harpyskm—————

S
= o “““
——
MMnegaHc
BHELUH. HAr py3Ku

PucyHok 8.4. Bbibop 3Ha4yeHus aHewHel Hazpy3Ku

8.5. PunbTp

Knonka «®unbTp» M03BOJSIET BKIOUNTh peskum paboThl ¢ I1d 0,3...3,4 kI['1], KOTOpPHI
VICIIOTb3YeTCS JJISI U3MEPEHMSI MHTErPaIbHbIX YPOBHEN 1mymMoB B KaHaje TY. [Tpu BbIGOpE
9TOTO pekMMa BXOIHbIe COMpOoTuBaeHust 1Y MOKHO BbIOMpaTh paBHbIMM 20 kQ 1 600 Q.

“ WzmepuTens ypoeusa TY 10:27
B =T
e
P %
& nb >
YpoBeHb 3atyxaHve
7.98 0B 7.02 o6

| YpoBeHb Ha nepegade, ab |
YcTaHoBKa HYNA:
L

PucyHok 8.5. Bknwverue gunempa

© 0
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8.6. YcraHoBKa Hyns

I7sT aBTOMAaTUYeCKOi YCTAHOBKM HYJIEBOTO YPOBHS C/iefyeT HaXaTb Ha KHOIKY
«YCcTaHOBKa HYJISI» U BbIOpATh TpebyeMoe JieiicTBIe:

— «Tekymuit»: TPUHSTDH 32 HOJIb 3HAUEHME YPOBHSI CUTHAJIA, M3MepsieMoe B TaHHbI
MOMEHT M OTOOpaykaeMoe Ha 3KpaHe rmpubopa (cm. puc. 8.1).

— «[To ymoyryaHMIO»: IPMHSITD 3@ HOJIb 3HAUEHME BXOJJHOTO YPOBHSI, paBHoe 0 ab.

TeKkyLWiA:
4.75 gb

YeTanoBKa HYNA:

0 g6

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 cBepeHua

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

Moaynb B5-VF
TenedoHHbIA
KaHan CBA3N

1 |7]

RX+

ny

600 Om
600 OM
|
©

RX-

PucyHok 9.1. Cxema u3MepeHUs yposHS NCOGPOMEMPUHECKO20 WyMa

CoryacHO OOIIEITPUHSITOM MeTOAMKeES, ypOBEHb ITCO(POMETPUUECKOTO IITyMa OIpeIesisieTCs

1o opmyie:
U,k

0,755

rae Uy — cpegHeKBagpaTuieckoe HalpsbkeHye 1yma;

k = 1,33 — ncodbomeTpuueckuit KoabduinmeHT A1 1Moaockl yactot 3100 I'i.

[Ipeo6Gpa3oBaB 3Ty GOpMyITy, MOKHO 3aIMCaTh CJIEAYIOIIee BbhIpaskeHue JIJIst
orpejie/ieHNsI YPOBHS IIyMa:

P, =20lg

ab,

P,=P.+248 nb,
rae P. — usmepenHoe mogaysiem B5-VF (¢ BKITIOUEHHBIM ITOJIOCOBBIM (PMIBTPOM) 3HAUEHNE
YPOBHS CUTHAJIA.
9.1.2. Nopapok pencreui
Insgs wmsmepeHus ypoBHS Iicopomerpuueckoro myma (Py) ¢ momomipio mpubopa
BepkyT-MMT c ycTaHOB/IeHHbIM MogysieM B5-VF cnemyer:

1. TlogkmouuTh MpUOOP MO cXeMe, NMPUBENEHHON Ha puc. 9.1. VisMepsieMblit KaHaT
CBSI3M TTOAKIII0UaeTCs K pazbémy Input mogyns B5-VF (cm. puc. 5.1).

[TepeiiTn B pexxum «M3meputesb ypoBHs TU» (cMm. pasgen §).
YcTaHOBUTH 3HaUeHMe uminenanca paBHbiM 600 Om (cMm. pasnen 8.2).
BxiiounTh 1mosocoBoii GpuabTp (cM. pasmaen 8.5).

OLieHUTh YPOBEHDb CUTrHaja P, oTo6paskaeMblit Ha SKpaHe mpubopa.

A T

Boerunciuts 3Hauenue Py, B cooTBeTCTBUM (CM. pasaen 9.1.1).

5 Kymuup @.B., «M3MepeHus B TEXHUKE CBSI3U», 2-e u3maHue, 1976 T.
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10. Metoauka nosepku

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

OIIMCAaHHOM HIKe.

10.1. O6wme cBepeHUn

HacTosmas MmeTonKa yCTaHaBIMBAEeT METOAbI U CpeCTBa IePBUYHONM U IIepUOaUIeCKOi
IIOBEPKM aHAIM3aTOpa YHUBEPCAJIBHOIO TEJIEeKOMMYHUKALMOHHBIX ceTeii bepkyr-MMT

(manee — aHanmu3artopa) ¢ moxayJiem B5-VF.

10.2. Onepauuu noBepku

[Ipu mipoBeneHMM TTOBEPKU TOJIKHBI OBITh

BBITIIOJIHEHBI OIlepaliiM ITOBE€PKN, YKa3daHHbIE

B Ta6u. 10.1.
Tabnuya 10.1. Onepayuu nosepku
HJommyckaemMmbie
3HAUYEeHUA
HaumeHnoBaHue IIpoBepsiemast .
Pa3pgen meToauku IIOrpenHoCTejq,
onepauun XapaKTepUCTUKa
npenenbHble 3HAUEHUS
XapaKTepPUCTUK
BHeIIHuit ocMoTp 10.5.1 — —
Omnpo6oBaHue 10.5.2 — —
OrnpeneneHue
MeTPOJIOTUUEeCKUX 10.5.3 — —
rapaMeTpoB
IIpoBepka nuamnasoHa u BBIXOMHAsT uyacrtota B | *0,001-f I'm,
OCHOBHOJ  abCOJIIOTHOM IuarasoHe roe f — HOMMHAaJIbHAS
TorpemrHocTy ycranosku | 10.5.3.1 0,3...101,0 xT'y, yacrora, 'y
YaCTOThI BBIXOJTHOTO
curhazia UT
[IpoBepka AmanasoHa u Pow=0 1B £20,8 KTy
. An=0 gb f=0,8 kI'1
orpejieJieHe OCHOBHOIA ),
abCoIIOTHOM 10.5.3.2 AT YPOBHEIL:
TOr'PeITHOCTY YCTaHOBKM 045 *0,5 nb
BBIXOIHOTO ypOBHS UT' -40...+10 1B *0,5 ib
15, 18, -45 nb +0,6 nb
OmnpeneneHue Pex= 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 YpOBHS UT' 32,62, 101,0 kI'. +0,8 nb
Omnpenenenue Pu=0 1B (600£60) Om
BBIXOAHOTO 10.5.3.4 Ha vacToTe 0,8 KI'1g (150+15) Om
conpoTusienus UI
[lpoBepka nmamasoHa " AA .
OCHOBHOJM a6comoTHol | 10.5.3.5 0, So AN YPOBHEN +0,5 0B
MOTPEeNTHOCTU -45...+181b
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Jonyckaemslie
3HaAYeHUs
HaummeHnoBaHmue IIpoBepsiemas .
omepam1 Pasnmen meToguku XapaKTepyCTHKa IOrPeNIHOCTel,
npeaebHbIe 3HAYEHMS
XapaKTePUCTUK
M3MepeHus YPOBHS
curHana 1Y
Ha vypoBHe O(Opb Ha
Onpenenere YacToTax:
HepaBHOMEPHOCTHU 0,8 kT *0,5 1B
YACTOTHOG 10.5.3.6 0,3...5,0 kI'nx +0,5 nb
XapakTepucTuku 1Y 0,2...0,5 KTt +0,8 nB
32...120 xI' +0,8 nb
120...150 T +1,5 b
OmnpepneneHue OCHOBHOJ
abCOTI0OTHOIA
TIOTPELTHOCTH
U3MepeHus ypoBHs | 10.5.3.7 Ha vacTtoTe 0,8 KkI'1], +0,3 ob
CUTHAIa B pexXume C
MOJIOCOBBIM ~ (PUIBTPOM
I1® 0,3...3,4 xI'n,
Pu=0 nb
OmnpeneneHue BXOIHOTO Ha uacrore 0,8 kTt
comporyeenus UV 10.5.3.8 > 20 kQ He MeHee 20 kOm
600 Q (600+30) Om
150 Q (150,0£7,5) Om

10.3. CpenctBa noBepku

[ToBepka aHanm3zatopa ¢ MojayieM B5-VF mosskHa MpoM3BOAUTHCS C TIOMOIIbIO CPEJICTB
TIOBEPKU, TIPMBEIEHHBIX B Ta0. 10.2.

Tabnuya 10.2. Cpedcmesa nosepku

Pa3gen HaymeHoBaHMe ¥ TUII CPeJICTBA IOBEPKU
MEeTOIUKU 00pa3noBoro BCIIOMOTaTe/JIbHOTO
10.5.3.1 YacToTOMED 37IeKTPOHHO-CUYETHBIN PesucTtop 600 OM+0,5 %
10.5.3.2 BonbTMeTp - TePEMEHHOTO  TOKA | po 0o 600 Om£0,5 %, 150 OM20,5 %
C TOYHOCTBIO He Xyke 0,001 B
10.5.3.3 BOAbTMETp — TIePEMEHHOTO  TOKA | o 0oyt 600 Om£0,5 %, 150 OM£0,5 %
€ TOYHOCTHIO He xyke 0,001 B
10.5.3.4 BonbTMeTp  TePEMEHHOTO  TOKA | o 0o 600 Om0,5 %, 150 OM20,5 %
€ TOYHOCTHIO He xyke 0,001 B
BosnbT™meTp IepeMeHHOTO TOKa
10.5.3.5 C TOYHOCTBIO He XyKe 0,001 B | TeHepaTop CMIHAJIOB HM3KOYACTOTHBIN I'3-109
AtTentoatop [11-13A
BonbT™meTp IepeMeHHOr0 ToKa | 'enepatop I'3-109
10.5.3.6
€ TOYHOCTBIO He Xyke 0,001 B
BonbT™meTp IepeMeHHOr0 ToKa | I'enepatop I'3-109
10.5.3.7
€ TOYHOCTHIO He xyke 0,001 B
10.5.3.8 BosnbT™meTp IepeMeHHOTO TOoKa | ['eHepaTOp CUTHA/JIOB HMU3KOYACTOTHBIN ['3-109,

C TOYHOCTBIO He Xyke 0,001 B

PesucTop 20 kOMm, 600 Om=0,5 %, 150 Om+0,5 %
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ITpumeuanue. JJoryckaeTcs puMeHeHe OCHOBHbBIX ¥ BCIIOMOTaTe/bHbIX CPe/ICTB MIOBEPKH,
BHECEHHBIX B rOCyJapCTBEHHbII peecTp U3MepUTEeNbHbIX CpPEeACTB, He TMPUBEIEHHBIX
B Tabauie 10.2, HO obecrneuMBawIINX oOIpeAeeHne (M3MepeHNre) MeTPOJIOTUUYeCKUX
XapaKTePUCTUK ITIOBEPSIEMBIX ITPMOOPOB C TpeOyeMOoii TOUHOCTBIO.

IIpumeuanue. CpencTBa TOBEPKM HO/DKHBI OBITh MCIIPaBHbI, IIOBEpeHbl U MMETh
IleliCTBYIOIME CBUIeTebCTBA (KieliMa) M OTMeTKM B GOpMyJsipax o MoBepKe.

Ipumeuanue. Onepauyu 1o mit. 10.5.3.3, 10.5.3.4, 10.5.3.8 MpoBOASITCSI TOJIBKO IIPU BBITYCKe

MOJTYJISI U3 PEMOHTA.

10.4. YcnoBus noBepKM U NOAroTOBKA K Hel
10.4.1. YcnoBsusa noBepku
[Ipu mpoBeeHNUY TTOBEPKU TO/IKHBI COOTIOAATHCS CJIEAYIONINE YCIOBUS:
— TeMIlepaTypa OKpyskamwieii cpeasl (20+5) °C;
— OTHOCHUTEbHAs BIAXKHOCTh BO3ayxa (65%15) %;
— artmocdepHoe nasyneHue (100+8) kIla;
— HanpspkeHue cetu nutaHus (220+11) B;

— YacToTa IpombIiuieHHoi cetu (50%0,5) I'.

10.4.2. NMoaroTtoBKa K noBepkKe

[lepen, mpoBeleHMEM TIOBEpPKM cjelyeT IIPOBEPUTh Ha/iMuue SKCIUTyaTalMOHHOM!
IOKYMEeHTalUM U CPOK AeVCTBUSI CBUAETEIbCTB O MOBepKe Ha CpefCTBa MOBepK. BKIIOUNUTD
cpencTBa TOBEPKM M TIPOTPeTb UX B TeueHMe BpeMeHM, YKa3aHHOTO B MHCTPYKIUU
0 3KCIUTyaTalUMm.

Ipumeuanue. BxioueHue pubOpoB, MOAKIIOUEHNE IIIHYPOB MUTAHUS K CETU TTepeMeHHOTO
TOKa U MOJiCOeIVHeHNe NPYTUX YCTPOICTB MPOBOAUTCS TOJIBKO TOC/e COeAMHEeHUs KJIeMM
3alIMTHOTO 3a3eMJIeHMs TPMOOPOB € 3eMJISTHOM IIMHOM U TIPUCOeIMHEHMS ITHYPOB MTUTaHUS
K Mpubopam.

10.5. NpoBeneHue nosepku
10.5.1. BHewHui ocMoTp

BusyaJibHbIM OCMOTPOM IIPOBEPSIIOT  COOTBETCTBME aHAAM3aTOpa TEXHUYECKO
IOKyMEHTAlMM B YaCTV KOMIUIEKTHOCTM, KaueCTBa MOKPBITHUIA, GUKCALIUY PETYIMPOBOUHBIX
9JIeMEHTOB, rabapUTHBIX Pa3MepOB, MAPKMPOBKM 1 YIIaKOBKU. [IpOBEPSIOT TaK’Ke OTCYTCTBYE
BUIVIMBIX ITOBPEXKIEHNIA, 11eJIOCTHOCTh COeIMHNUTEIbHBIX Kabesieit, 3akKMMOB 1 pa3bEMOB.
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10.5.2. Onpo6oBanue

Inst ortpoboBanus npubopa bepkyr-MMT ¢ ycraHoB/ieHHbIM MonayieMm B5-VF B paborte
HEeOOXOIVIMO BBITIOJTHUTD CJIeAYIOIIe NeiCTBUS:

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

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

2. CoenuHUTb pa3beMbI «Input» u «OQutput» momyss: Beixo TX NOAKIIOUUTD KO BXOAY
RX (cm. Tabm. 11.5).

3. HaxkaTb Ha KHOIKY «['eHepanusi».

4. B pexume «/3mepuTtelsib YPOBHSI» KOHTPOJIMPOBATH HAINUYME BbIXOOHBIX YPOBHEN
UT', KoTOpbIe JO/KHBI HAXOOUTHCS B CJIEAYIOLIMX TIpeesnax:

— *1ab otHOCUTenbHO ypoBHS 0 b mipu BeixOAHOM corpoTusiiennn UT' 600 Q;
— *1nb otHOCKUTeNbHO YpoBHS 0 1B mpu BeixogHOM corpoTuBaeHuu UI' 150 Q.

VMmrniepanc u3mepuTesisi YPOBHS  JO/DKEH  COOTBETCTBOBATb  BBIXOZHOMY
corpotusieHnto Ul

5. B pexume «'eHepaTop TU» yCTaHOBUTD:

Yacrora, I'q BCe MOCTYIIHbIE YACTOTHI, II0 OUepean
YpoBeHb, 0b 0
CompoTusiieHNe 600 Q mm 150 Q

6. HaxkaTb Ha KHOIIKY «['eHepanusi».
7. B pexxume «M3mMepuTesb YPOBHS» KOHTPOJMPOBATh Ha/IMuMe BBIXOAHBIX YPOBHEN
WT', KoTOpble AOKHBI HAXOAUTHCS B Ipeaenax £1,5 ob orHocuTenbHO 0 AB.

10.5.3. OnpepneneHne METpPONOrM4ECKMX NapaMeTpoB

10.5.3.1. NMpoBepka AManasoHa 1 OCHOBHOM a6CONOTHON NOrpeLIHOCTH YCTAHOBKMU YacTOTbI
BbIXOAHOro curHana Ul

OmnpenesieHe OCHOBHOW aOCOJIOTHOV TMOTPENTHOCTY yCTAaHOBKM 4acToThl MI' mpubopa
BepkyT-MMT c¢ mopynem B5-VF mpoBomST MeTOAOM HEIOCPeICTBEHHOTO M3MepeHUs
YaCTOThl  BBIXOJHOrO curHama UWI' 3/IeKTpOHHO-CUETHBIM vacToTroMepom. 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

IyisT  M3MepeHMS] OCHOBHOJ aOCOJIOTHONM TIOTPENIHOCTM YCTAaHOBKM 4YacTOTbl UI
HEeoOXOIMO BBITIOJTHUTD CJIEAYIOIIEe MTefiCTBUS:

1. TMopxmounThb K pazbeémy «OQutput» momysst B5-VF Harpysky 600 Om.

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

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

3. HakaTb Ha KHOIKY «['eHepanusi».
4. CHSTb IIOKa3aHMS YaCTOTOMEpa.

3HaueHMe OCHOBHOJ aGCOIOTHO IMOTPENTHOCTY YCTAHOBKYM YaCTOThI BBIXOJHOTO CUTHAIA
WUT' Afo, I'tt, BBIUMCANUTD 110 GopMyIie:

Af,=F-Ff_,

rae f — HoMuHaIbHOE 3HAUYeHMe YacToThI, ' (cM. Ta6sm. 11.1),
fusw — M3MepeHHOe 3HaueHMe YacToThl, I'lI.

3HaueHMsI OCHOBHOV a0COIOTHO MOTPENTHOCTY YCTAHOBKYM YaCTOThI BBIXOTHOTO
cur"asa I He mo/mkHbl mpeBbimaTth +0,001 - £ I'.

10.5.3.2. lNMpoBepka aAnanasoHa u onpeaeneHue 0CHOBHOM abCONOTHOM NOrPeLWHOCTU YCTaHOBKMU
BbIxoaHoro yposHsa Ul

[IpoBepKy Amaria3oHa M OIpeeieHre OCHOBHOM abCOTIOTHOM ITOrPEIIHOCTM YCTAaHOBKMU
BbIXOJHOTO ypoOBHS UI' mpoBOAST METOIOM HEINOCPEeNCTBEHHOTO M3MepeHMSI BBIXOJHOTO
HaIpsDKeHMS STAJIOHHBIM BOJIbTMETpoM. Cxema MOAK/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) [ns1 orpenmeneHUs] OCHOBHOV a0COIOTHON ITOTPEITHOCTM YCTAHOBKM BBIXOZHOTO
ypoBHS UT' 0 1B He06X0AMMO BBITIOTHUTD CJIEAYIOIINE NeCTBUS:

1.
2.

[MoakmounTh K pasbeémy «Output» momysst B5-VF Harpysky 600 Om mim 150 Om.

B pexxume «I'enepaTop TU» yCTaHOBUTD:

Yacrora, I'ns 800
YpoBeHb, 1b 0
ComnpoTuBJieHNe 600 Q mm 150 Q

HaskaTp Ha KHOIIKY «I'eHepauysi».

I/ISMepI/ITb BbIXOOHOE HaIIpsPKeHNMe 3TaJIOHHBIM BOJIBTMETPOM.

5. BbIYMCIUTH 3HaUEHME OCHOBHO a6COIIOTHO ITOTPEITHOCTY BBIXOIHOTO YPOBHSI

WUT APy, nb, o ¢popmynam:

U
AP = 20' — 3 B, RB],I)(:6OO OM,
0 ? 0,775 A

U
AP - 20' — B, RBbI)(:lSO OM,
0= =0,387 "

rae Uysw — 3HaUeHMe HallpsKeHMs, M3MepeHHoe Ha Bbixone U, B.

Ipumeuanue. [ yno6CcTBa MepeBo/ia BeJIMUMHbBI HATIPSDKEHMS B 1B MOXXHO MUCIIOIb30BaTh
COBpeMeHHbIe BOJIbTMETPbI, U3MepSIlle IlepeMeHHOe HallpsSbKeHue Ha 4YacToTax [Io0
150 xT'11, KoTOpbie UMEIOT (PYHKIINMIO aBTOMATUUECKOTO ITepecyéTa HalpsKeHus B Ib.

Jy1st i3MepeHust TaKMM BOJIbTMETPOM HEeOOX0IMMO TPOM3BECTH KaanOpoBKy ero ypoBHs 0 n1b
Ha vactoTe 800 I'1, mogaBaeMoi OT BHEIIIHEro reHepaTopa. BbIXOoHO CUTHAJT IOJIKEH UMETh
pasmax 0,775 Vp-p Ha Harpyske 600 Om mnu 0,387 Vp-p Ha Harpyske 150 Om.

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

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

Yacrora, I'tg 800
YpoBeHb, 1b 5
CormnpoTuBiieHMe 600 Q mm 150 Q

2. HBMepVITb BBIXOOHOE HaIllIpsPKeHNe 5TaJIOHHBIM BOJIBTMETPOM.
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3. TloBTOpUTD M.2 IJi9 3HAUEHUI BBIXOJHOTO YPOBHS -5...-45 nb.

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

Yacrora, I'ig 800
VpoBeHb, ob 10
ComnporusiieHne 600 Q

5. V3MepuTh BHIXOIHOE HAIIPSKEHME STaJOHHBIM BOJIBTMETPOM.
6. TIoBTOpUTH I1.5 11/ 3HAUEHMIT BBIXOAHOTO YpoBHS 15, 18 ab.

7. BBIUMCIUTH 3HAUYEHME OCHOBHO a6COIIOTHO ITOIPEITHOCTY BBIXOTHOT'O YPOBHS
WUT' An, 1B, mo bopmyie:

An=n, —20Ig%,
U

0
rae n; — HOMUHAJIbHOE 3HaueHue BbIXOAHOro YpoBHS Ul, nb;

Uy — 3HaueHMe HaIpsKeHus, B, M3MepeHHOe 3TaJIOHHbIM BOJIbLTMETPOM IIPU
3Ha4YeHUU BbIXOAHOTO YpoBHS UI' 0nb;

Uisw — 3HaUEHMe HanpsKeHus, B, M3MepeHHOe 3TaIOHHBIM BOJIbTMETPOM IIpU
HOMMHAJIbHOM 3HaUeHUM BbIXOOAHOI0 YpoBHS U, nb.

3HaueHye OCHOBHOI aOCOJIIOTHOM TMOTPEIIHOCTM BbIXOAHOTO ypoBHSI UI' He HOMKHO
npeBbiiaTh ¥0,3 b A1 3HaUeHMi1 BbIXOAHOTO ypoBHS -40...+10 1b 1 #0,6 b s 3HaYeHMI
BBIXOJTHOTO YPOBHSI 15, 18 n -45 nb.

10.5.3.3. OnpepeneHne HEpaBHOMEPHOCTU YAaCTOTHOM XapaKTEPUCTUKU BbIXOAHOIO ypoBHS UT

OmnpeneneHne BbIXOAHOTO YpoBHSI WI' BbITIONHSETCS [OJisI TPEX AMana3oHOB YacCTOT:
(0,3...5,0) kI, (5...32) k['1, (32...101) k11 MeTOAOM HEMOCPEICTBEHHOIO WM3MepPEeHMs
BBIXOJTHOTO HAaMpsDKeHMs STaJOHHBIM BOJIbTMeTpoM. CxXemMa TMOIK/IIOUeHUS Mpuodopa
npusBeneHa Ha puc. 10.2.

[lnist oripeienieHNsI HEPaBHOMEPHOCTM YaCTOTHOM XapaKTePUCTUKIM BBIXOTHOTO ypoBHS VT
B IMarna3oHe HeoOX0IMMO BBITIOJIHUTD CJIeIyIOoIIye TeCTBUS:

1. TMoaxmounTsb K pazbeémy «OQutput» moayss B5-VF marpysky 600 Om mam 150 Om.

2. Hnsa nyuanasona 0,3...5,0 k' B peskume «I'enepatop TU» yCTaHOBUTD:

Yacrora, I'ig 800
YpoBeHb, 1b 0
CompoTuBiieHne 600 Q mmm 150 Q
3. HaaTb Ha KHOIIKY «I'eHeparus».
4. V3MepuUTb BBIXOJHOE HANpSI>KeHME 3TaTOHHbIM BOJIbTMETPOM.
5. TIoBTOpPUTS II. 3 OJ1s1 BCeX 4acTOT M3 auanasoHa 0,3...5,0 kI (cm. Tabm. 11.1).
6. Insa nnanasoHa 5...32 kI'11 B peskuMme «I'eHepaTop TU» yCTaHOBUTb:

Yacrora, I'11 18113
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VpoBeHb, ob 0
CompoTuBiieHne 600 Q mmm 150 Q

7. VI3MepUThb BBIXOJHOE HAIPsIKeHME 3TaJIOHHBIM BOJIbTMETPOM.
8. TloBTOpUTH MII. 6, 7 IJIs1 BCEX YACTOT M3 AMaria3oHa 5...32 kI'y (cm. Tabm. 11.1).

9. [Onsg gnamaszona 32...101 k't B pexxume «['enepaTop TU» yCTaHOBUTD:

Yacrora, I'ng 32000
VpoBeHb, ob 0
CompoTuBiieHNne 150 Q

10. i3aMepuTh BBIXOIHOE HAIPSIKEHME STaJIOHHBIM BOJIbTMETPOM.
11.MoBTOpUTS 111. 9,10 171 BCcex yacToT U3 auanasoHa 32...101 kI'g (cm. Tabma. 11.1).

HepaBHOMEpPHOCTb YaCTOTHOM XapaKTepPUCTUKM BbIXOOHOro YypoBHs WI' AP, nb,
Ha KaXK[I0¥1 4aCTOTe BBIYMUCIUTD 10 (OpMY/IaM:

U
AP = 20| — B, RBbIX=600 OM,
0= 90,775 "

U
AP = 20| — B, RB],[x:lSO OM,
0 g 0,387 a

rae U,,w — 3HaueHMe HaIpsDKeHMs, M3MepeHHoe Ha Bbixoje UI' mpu mpoBepsieMoM
3HAYeHUM 4acCTOThI, B.

Ipumeuanue. [1ns ynobcTBa IepeBoia BeJIMUMHbBI HAIIPSKEHMSI B 1B MOSKHO MCITOJIb30BaTh
COBpEeMEHHbIe BOJIbTMETPBI, M3MEpSIIMe IIepeMeHHOe HalpsbKeHMe Ha 4YacToTax [0
150 k', KOTOpBIE MMEIOT (YHKIIMIO aBTOMATMUYECKOTO repecuéra HanpsokeHus B Ab. s
M3MepeHUs TaKUM BOJIbTMETPOM HeoOX0IMMO ITPOM3BECTH KaIMOPOBKY ero ypoBHs O b Ha
yactoTte 800 I'ly, momaBaemMoi OT BHEIIHErO reHepaTopa. BBIXOOHONM CUTHAJI OOJIKEH MUMETb
pasmax 0,775 Vp-p Ha Harpy3ke 600 Om min 0,387 Vp-p Ha Harpyske 150 Om.

HepaBHOMEpPHOCTb 4YaCTOTHOM XapaKTePUCTUKU BbIXOLHOTO YpoBHA UI' o/sKkHa MMeThb
Clenyrouye 3HaUeH NS

— #0,4 nb B nnamnasone vactor 0,3...5,0 K['1] OTHOCUTEIBHO BBIXOIHOTO YPOBHS UT
Ha yacrtoTte 0,8 KI'1T;

— #0,4 ob B mmamnasoHe 4acToT 5...32 KI['1] OTHOCUTE/IbHO BBIXOAHOTO YPOBHS UT
Ha yactoTe 18 KI';

— #0,8 nb B nuamasone yacToT 32...101 kI'1 mpy BBIXOJAHOM compoTuBiaeHun 150 Om
OTHOCUTEJIbLHO BbIXOAHOTro ypoBHS UI' Ha yacToTe 62 KI'I.

10.5.3.4. Onpenenenue BbixoaHoro conporusnenunsa Ul

OmnpepneneHye BBIXOAHOTO COMTpOTHUBeHMs UI' TpOBOJAST C MOMOIIbIO BOJIbTMETpPA
Ha yacrtore 0,8 kI'll. CxemMa Mmoak/0ueHus mpuobopa nprBeaeHa Ha puc. 10.3.
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TX+

Pa3bém Output 600 Om
moaynsa B5-VF 150 OM

TX-
il

BonbTMeTp

PucyHok 10.3. Cxema noOkmoyeHus

[yt oripeiesieHNsT BBIXOAHOTO conmpoTuieHnst II' He06X0AMMO BBITIOIHUTH CAeayIoIye
IeCTBUS:

1. TlomkmounTh K pa3beémy «Output» momysnst B5-VF narpysky 600 Om mim 150 Om.

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

Yacrora, I'ig 800
YpoBeHb, 1b 0
ComnpoTuBJieHNe 600 Q mmm 150 Q

3. HakaTb Ha KHOIKY «['eHepanusi».

4. OTkawoyas ¥ TOAKIIIOUAsi HArpys3Ky, M3MepuTb HampsibkeHue Ha Bbixoge Ul
9TaJIOHHBIM BOJIbTMETPOM.

BennuuHy BbIXogHOTO cOnpoTuBaeHUs YT Ry,x, OM, BBIUMCIUTD 110 hopMmyIie:

Rﬁbl’c = RH [i _1] )
) U2

rae Ry, — conporusiienne Harpy3ku, Om;

U; — BBIXO[JHOE HATIpSIKeHMe MPY OTKIKUYEHHOV Harpyske, B;

U, — BBIXO[JHOE HATIpSKeHMe Mpy NOAKIIYEHHONM Harpyske, B.
BoixogHoe cornpoTtuBieHnue UI' nomkHo 661Th (600£60) OMm, (150+15) Om.

10.5.3.5. NMpoBepka AnanasoHa 1 OCHOBHOM a6COMIOTHOM NOrPeLIHOCTU U3MEPEHUS YPOBHSA
curHana Ny

1) OmpepnenieHre OCHOBHOI abCOIOTHON TOTPEITHOCTM M3MepeHUsT YPOBHS CUTHaja
MY B nuamna3sone 0...20 b npoBOIsST MeTO0M CpaBHEHMS [TIOKa3aHUSI ITOBEPSIeMOr'0
Mpubopa ¢ 3TAJIOHHBIM BOJIbTMETpoM. CxeMa IMOOK/II0UYeHMs Ipubopa nmpuseaeHa
Ha puc. 10.4.
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RX+

Pasbém Input
Feneparop moaynsa B5-VF
RX-

BonbTMeTp

PucyHok 10.4. Cxema nodknwyeHus

[y onpeesieHsl OCHOBHO aOCOJIIOTHOJ IMOTPENIHOCTY M3MepPeHMsl YPOBHSI curHaia MY
B nuamna3oHe 0...20 1b HeoOX0AMMO BBITIOTHUTD CIeIyIOIIye NeiiCTBUS:

1. B pexxnme «M3meputenb ypoBHS TU» ycTaHOBUTD 3HaUeHMe nmrienanca 600 Q.

2. Ilopmate ¢ reHepatropa Ha Bxon MY curnan c¢ yacroror 0,8 kK[, U Takum
HaIpssKeHMeM, YTOObI CTpesIka M3MepUTesl YPpoBHSI Moayiist B5-VF ycraHoBuiach
B nonoxkeHne O pnb. Pacu€éTHble 3HaueHMs HaOpsDKeHMs, BbICTABJISIEMOTO
Ha reHeparope, MpuBeeHbl B Taos. 10.3.

3. H3mMepuTb BXOLHOE HAIIPSKeHVe 3TaIOHHBIM BOJIbTMETPOM.

4. TloBTOpWUTH 1M. 2, 3 Os ypoBHeit 5, 10, 15 u 18 ab.

Tabnuya 10.3. PacyémHbili ypogeHs cu2Hana

YpoBeHb ay, 1B 0 5 10 15 18
PacuéTHblli ypoBeHb CUTHaJIa, B 0,7746 | 1,3774 | 2,4495 | 4,356 | 6,1528

3HaueHMe OCHOBHOJ abCOIIOTHOV ITOTPENTHOCTY U3MepPeHMST YPOBHS curHana MY

A,, 1B, BeIUMCIUTH o hopmyiie:

: U,
Ay =0, —20|g—0 7“37”5,

rje «, — HOMMHaJbHOE 3HauUeHye ypoBHS (cM. Tabi. 10.3), nb;
Uiy — HalIpsDKeHMe, M3MepeHHOoe BOJIbTMEeTPOM, B.
[Ipenenbl OCHOBHOV aOCOMIOTHOW IIOTPEITHOCTM W3MepeHMusI YpOBHS curHaga WY
He npeBbImanT 0,5 nb.

2) OmpeneneHre OCHOBHOV abCOIOTHO IOTPEITHOCTY M3MepeHMsI YPOBHS CUTHAIa
WY B puamasoHe -5...-451b mnpoBOmSIT MeTOIOM CpaBHEHMS IIOKa3aHMUS
roBepsieMoro mpubopa C STaJOHHBIM BOJIBTMETPOM M aTTeHoatopom. Cxema
MO K/II0UeHNsT Ipubopa npuBeAeHa Ha puc. 10.5.
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RX+

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

PucyHok 10.5. Cxema nodknwyeHus

[y omipeesieHsi OCHOBHO# aOCOJIIOTHOJ IMOTPENIHOCTY M3MePeHMs YPOBHSI curHaia MY
B AnanasoHe -5...-45 1b He06X0IMMO BBIIIOJIHUTD CJIeAYIOIINE TeiCTBUS:

1. B pexxume «V3meputeib ypoBHs TU» ycTaHOBUTH 3HaUeHMe ummnenanca 20 kQ.

2. Ilomate c reHepatopa Ha Bxonm WY curHan c¢ vacroron 0,8 kKI'i M Takum
HampskeHMeM, YTOObI CTpeJika u3MepuTesiss ypoBHSI moaysist B5-VF ycraHoBuiach
B nonoxenue 0 nb. 3aTyxaHue aTTeHIAaTOpPa YCTaHOBUTL paBHBIM O 1b.

3. V3MepuTh HaIpsKeHMeE Ha BBIXOEe TeHepaTopa 3TaJOHHBIM BOJIbTMETPOM.
4. TloBTOpPUTH mII. 2, 3 IJist ypoBHeii -10, -15, -20, -25, -30, -35, -40, -45 nb. 3aTyxaHue

aTTeHI0aTOpa M3MEHSITh B COOTBETCTBMM C Tabs. 10.4.

Tabnuya 10.4. 3amyxaHue cusHana

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

3HaueHMe OCHOBHOJ abCOIIOTHO MOTPENTHOCTY U3MepeHusl ypOBHS curHana Ny

A,, 1B, BeIuMCcaInUTh o hopmyie:
. U
Ay=a, +|a,—20lg—2 |,
o ( “ J 0,775J
roe «, — HOMMHaJIbHOe 3HaueHue ypoBHs (cM. Tabi. 10.4), nb;
o, — 3aTyxaHue aTTeHwaropa, 1b;

Usism — HaIlIps>KeHue, uaMepeHHOe BOJIbTMETPOM Ha BbIXOJe IreHepaTopa, B.

[Ipemenbl OCHOBHOV aOCOIOTHOM IIOTPEITHOCTM W3MepeHMsI ypOBHS curHaga WY
He MnpeBbimanT *0,5 1b.

10.5.3.6. OnpepeneHne HepaBHOMEPHOCTU HAaCTOTHOM XapaKkTepucTuku UY

OrnpeneneHe HepaBHOMEPHOCTU YAaCTOTHONM XapakTepucTuku UY mpoBOOSIT MeTOAOM
HEIOCPeCTBEHHOI0 M3MepeHMsI HalpsDKeHMsT STAJIOHHBIM BOJIBTMETPOM Ha BXOZe
roBepsieMOoro Ipubopa Ha 4YacToTax, NMpUBENEHHBIX B Tabm. 10.5. CxeMa MOAKIIOUEHUS
npubopa npuseaeHa Ha puc. 10.4.
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[lns ornpeneneHuss HePaBHOMEPHOCTM YaCTOTHONM XapakTepucTuku WY Heobxomumo
BBITIOJTHUTD CJIEAYIOIIE AeiCTBUS:

1.
2.

[TpousBecTu orpoboBaHMe Mpubopa B COOTBETCTBUM C yKazaHMsIMM pasgena 10.5.2.
B pexxume «M3mepuTesib ypoBHsI TU» ycTaHOBUTH 3HaUeHMe umneganca 600 Q.

[Iomate Ha Bxon, MV curHan ¢ reHepatropa. HacTora CuUrHajaa yCTaHABIMBAETCS
B COOTBeTCTBUM C Tabu. 10.5.

Vi3MeHUTb HampspkeHMe, IOofaBaeMoe C TeHepaTopa, TakK, UTOObI CTpesKa
u3MepuTessi ypoBHs moayist B5-VF ycraHoBuaach B nosioxkeHue 0 nb.

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

Tabnuya 10.5. Yacmomel u HepagHomepHOCMb 4aCMOMHOU Xapakmepucmuku

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

yacTtoTa, KI'g

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

HepaBHOMEPHOCTDb YaCTOTHOM XapaKkTepucTuku MY APy, 1B, BbruucanThb o ¢popmyiie:

AP, = 201g| e ||
0,775

rae U,y — HampsbkeHue, M3MepeHHoe Ha Bxoe rpubopa, B.
3HaueHMs HEPAaBHOMEPHOCTHM YaCTOTHOI XapaKTepUCTUKM MY NOJDKHBI OBITh B IIpeenax,
yKasaHHbIX B Tabu. 10.5.

10.5.3.7. OnpepeneHne 0CHOBHOM aGCONIOTHOM NOrPELLHOCTU M3MEPEHUSl YPOBHS CUrHana
B pexxuMme ¢ nonocosbiM punbtpom N 0,3...3,4 kly,

OmnpepneneHye abCOMOTHOM MOTPEIIHOCTY U3MepeHuit ypoBHS curHana Y B pexxume c [1D
0,3...3,4 k[ TpPOBOASIT METOJOM CpaBHeHMsI TIOKasaHuit mpubopa C STAIOHHBIM
BOJIbTMeTpOM. Cxema IOoAK/IIUYeHNs Tpubopa rpuBeaeHa Ha puc. 10.4.

1.

4.

B pexume «M3meputenb ypoBHS TU» yCTaHOBUTH 3HadeHue ummnenaHca 600 Q
u BKIIOUNTDb [1® 0,3...3,4 k', Ha)kaB HA KHOMKY «DUIbTP».

[TpousBecTu ormpoboBaHMe MPMOOPa B COOTBETCTBUM C yKasaHusimu pasgena 10.5.2.

[Tomate ¢ reHepatopa Ha Bxon WY curHan ¢ dvacroroin 0,8 K[ M Takum
HaImpssKeHMeM, YToObI CTpesika M3MepuTesst YpoBHSI Moyt B5-VF ycraHoBuaach
B nojsioxxeHue O ab.

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

3HaueHMe abCOJIOTHOM MOTPEIIHOCTY M3MepeHMsT YPoBHS curHaia UY B pexkxume c 1D
0,3...3,4 xI'y AP, oB, BBIYMCIUTD 110 hopMyIie:
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AP = 20Ig—U sk
0,775

rae Uysy — HampspbkeHue, M3MepeHHOe 3TaJIOHHBIM BOJIbTMETPOM Ha Bxone 1Y, B.
3HaueHue abCOMIOTHO MOTPEITHOCTY M3MepeHuit yPOBHSI curHana Y B peskume ¢ I1D
0,3...3,4 kI'; ;o/DKHO OBITH He 6oiee 0,3 nb.

10.5.3.8. Onpenenenune BxoaHoro conpotusneHusa UY

OmnpeneneHyne BXOIHOI'O COIIPOTUBJIEHNSI IPOBOMST C IIOMOIIIbIO BOJIbTMETpPA Ha YaCTOTe
0,8 kI'. Cxema Moax/IO4YeHus npubopa npusemeHa Ha puc. 10.6.

R = 600 OmM

= RX+
L |

Pa3bém Input

Fexepatop moaynsa B5-VF

X RX-
T . Jz T

-0

BonbT™MeTp

PucyHok 10.6. Cxema nodknwyeHus

Inst u3MepeHMs] BXOOHOTO COMNPOTUBJIEHUSI HEOOXOAMMO BBIMOJHUTD CJIEAYIOIIe
IeCcTBUS:

1. B pexume «Ms3meputennp ypoBHa TU» mociaenoBaTeNbHO YCTAaHOBUTH 3HAUYEeHMeE
umritegadca 150 Q, 600 Q, 20 kQ.

2. IlepeBecTu nepexiatoyaTesib «B» B IojioskeHMe «2».

3. Ilomate c reHepatopa Ha Bxod Mogmyasi B5-VF curnan c yacroroir 0,8 KI'1l
u HarpspkeHueM 1 B.

4. V3smepuTh HampspKeHMe Ha 00pa3lloBOM pe3ucTope, IepeBes IepekaaTeib «B»
B MOJIOKeHMe «1».

BennuuHy BXOJHOTO COMPOTUBIEHUS Ryx, KOM, OM, BBIYUCIUTD IO GOpMYyJIe:

R, =Rx2,
’ U

1
rae R — conpoTtuBiieHMe 06pa3iioBoro pesucropa, OMm;
U, —BXOJHOe HalpsKeHue, M3MepeHHOe B IMoJI0KeHUM 2 nepekatouaTtens «B», B.
U; — HampsbkeHMe Ha 06pa3iioBOM pesucTope, M3MepeHHOoe B ITOJI0KeHUM «1»
nepekioyuaress «B», B.
BxomHoe compoTuienne MY goskHo 6bITh He MeHee 20k0M; (600+30) Om;
(150+7,5) Om.
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11. Cneundukaumm

11.1. NMNapameTpbl 13MEPUTENLHOTO reHepaTopa

Tabnuua 11.1. 3HayeHUs HOMUHAbHbLIX Yacmom, U

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. Tlpu cursane ¢ 4dacroroi 62 m 101 k', BeIXOAHBIE TTapaMeTpbl TeHepaTopa
00ecreunBarTCs TOAbKO MPY BBIXOTHOM compoTuBiaeHnu 150 Om.

Tabnuya 11.2. TexHu4eckue xapakmepucmuku 2eHepamopa

XapakTepucTuKa Onucanue

OcHOBHAag TMOrPeNIHOCTh TeHepaTopa Mo vacToTe, He | +0,001f, rme f —  HOMMHa/IbHas  YacTOTa
6oiiee B COOTBETCTBMM C Tabimueii 11.1.

[ornosHnuTeNbHas IOTPEIIHOCTh TreHepaTopa 1o | +0,001f npu U3MeHeHU TeMIIepaTypPhI

YacToTe, He 6ojiee

OKpykatouero sosnyxa Ha 10 °C.

[nara3oH BbIXOTHOTO YPOBHA

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

Ilpumeuanue. HyneBoMy VYpPOBHIO Ha Harpyske
600 OM coorBeTcTByeT Hampstbkenue 0,775 B.
Hynesomy YPOBHIO Ha Harpyske 150 Om
cooTBeTCTBYeT HanpspkeHue 0,387 B.

PeI‘y.TII/IDOBKa BbIXOOHOT'O YPOBHS CUTHAJIa

crynenvarasi ¢ maroMm 0,1 m *1 gb B nmanasoHe
+18...-45 1B

OCHOBHAsl  MOTPEIIHOCTh  BBIXOZHOTO  YPOBHS
re”HepaTtopa 0 1b Ha yactoTte 800 I'y

He Gosee +0,3 1B IpM BBIXOJHOM COIPOTUBIIEHUU
150 Om 1 600 Om.

HepaBHOMEpPHOCTb  YaCTOTHOM  XapaKTePUCTUKA
BBIXOZHOTO YPOBHSI, He 6ojiee

+0,4 nb B IyarasoHe YacTOT 0,3...5 kI'11
10 OTHOLIEHUI K YypoBHIO mo 4acrore 0,8 k',
B AMamasoHe 4YacToT 5...32 K[ I10 OTHOIIEHUIO
K YPOBHIO Ha yactoTe 18 kI'i;

+0,8 ob Ha vacTtorax 32, 62, 101 k' IpU BBIXOZHOM
conpoTuieruy 150 OM 1o OTHOIIEHUIO K YPOBHIO Ha
yacTtore 62 KI'L,.

T[TorpemnrHoCcTb BHIXOIHOTO YPOBHS, He 6ojiee

+0,3 n1b B guamna3oHe +10...-40 1b;
+0,6 nb myist ypoBHeit 15, 18, -45 nb.

Brixon renepartopa

CUMMEeTPUYHbIIA, BBIXOJTHOE COTIPOTUBIIEHME
(600£60) Om mau (150£15) Om.

HecTabMIbHOCTh BBIXOJHOIO YPOBHSI TeHepaTopa
0 ob, He 6osee

+0,6 1b Ha HOMMHA/IBHO} Harpyske 3a J00ble 3 yaca
paboThI
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11.2. MapameTpbl U3MepUTENs YPOBHS

Tabnuya 11.3. TexHu4eckue Xxapakmepucmuku U3Mepumens yposHs

XapakTepucTuka

Omnmucanmue

[nanasoH 4yacTtoT

0,2...150 xT'1y

Ilnamna3oH u3MepsieMbIX YPOBHE

+20...-60 0B (mpu conpotusaeHun 600 Om)
+20...-55 nB (rmpu conpotuieruu 150 Om)

OcHOBHAsl  IOTPENIHOCTD
CUTHaja, He 6oJee

M3MepeHUsT  YPOBHS

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

+0,5 1B — [71s1 1I060T0 Ipeesa Ipy YacToTe CUrHaja
800 I';

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

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

+0,8 1b —B Amnamnasonax yvactot 0,2...0,3

1 32...120 kI'11;

+1,5 1B — B guanasoHe yactoT 120...150 KI'1I1.

TTorpenrHoCTh M3MepeHMs: YPOBHS CUTHAJIA B PEKUME
II®d 0,3...3,4kI'11, He 6oJiee

+1,5 n1b

Bxon Y

CUMMETPUYHBI/ OTHOCUTEIBHO «3e€MJIM»; BXOIHbIE
COTIPOTUBJIEHUSI

BbICOKOOMHBIIT He MeHee 20kOm, (600+30) Om,
(150+7,5) Om B guanasose 0,2...150 xI'.

11.3. O6wMme xapakTepUCTUKH

Tabnuua 11.4. Obuwue xapakmepucmuku

dusnueckme napamMeTpsbl

['abapuTHble pasmepsl moayist (BxIIxI'), mm

30,5x103x141,5

Macca moayns, Kr

0,37+10%

VYcnoBus akcIuryaTauumn

Iuamna3oH paboumx TemIepaTtyp 0-35°C
IIyamna3oH TeMIlepaTyp TPaHCIOPTUPOBKY -20...+55°C
[lvamna3oH TeMIiepaTyp XpaHeHus 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

Paszbpém «Input»

Pasbém «Output»

Homep KOHTaKkTa HasHaueHue Homep KOHTaKTa HasnaueHue
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

IIpu3HaKu HeUCIIPaBHOCTH

Bo3smoskHas npuYnHa

MeTtop, ycTpaHeHUsI

CBeTOOMOIHBIN MHAMKATOP EY 3

TOPUT KPaCHbIM

Mopnynb HaxomuTCS B Hepabouem
pexkxumMme BCJIE[CTBME YCTAaHOBKU
HekoppeKkTHoro [10

O6HOBUTH ITO MMKPOKOHTpOJIEpA
elllé pas, UCIO0JIb3ysI KOPPEKTHYIO
BEPCUI0

CBeTOAMOIHBIN MHIUKATOP W e
TOpUT (TTUTaHNE TIOJIAHO)

Mopnynb HaxomuTCS B Hepabouem
pexumMe BCAEICTBME YCTAHOBKU
HeKoppeKkTHOoro 10

O6HOBUTH ITO MMKPOKOHTpOJIEpA
elé pas, UCHOJIb3ysl KOPPEKTHYIO
BEPCUIO

Mozynb HeucripaseH OcCylecTBUTb PEMOHT MOZIYJIS
B CEPBMCHOM LIeHTpe
. @ Hanpspkenye nutanus < 12B YCTaHOBUTD HalpsoKeHue
CBeTOAMOAHDIA MHAMKATOP A NMTaHMA MOAYJIS B JAMAINa3soHe
MUraeT KpacHbIM 12..19B
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