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1 OBIUHUE NNOJIOKEHHS

1.1 HacTosimas MeToaMKa YCTAHABIMBACT METOJbl H CPE/ICTBA MEPBHYHOH H MEPHOIHYECKOH

IIOBEPKH U3MEPHUTEICH HanpsikeHHOCTH nosis nanopamubix APFAMAK-UC.

1.2 Cokpaménnas nosepka MoyJieH He NpeayCMOTPEHA.

1.3B pe3ynbrate NOBEPKH AOKHBI ObITh MOATBEPKICHBI CIEIYIOUIME METPOJIOTHYECKHE

TpeboBanus, npuBeAE¢HHbIE B Tabmuue 1.
Tabnuua 1 — Merponornyeckne TpeboBaHHs

HauMeHOBaHME Xapak TePHCTHKH 3HaueHHne
Jnanason pabounx uacrot, MI 't
- [IPH M3MEPEHISIX 10 KOMMYTHPYEMBIM aHTEHHBIM BXO/1aM /U1t MOM(DHKALIHIA:

HAJIC.464344.062, HAJIC.464344.062-01,  HAJIC.464344.062-02,

HAJIC.464344.062-03 ot 0,009 no
8000,000

HAJIC.464344.062-04, HAJIC.464344.062-05, HAJIC.464344.062-06,

HAJIC.464344.062-07 ot 0,009 1o
3000,000
- TIpH H3MEpeHNMsX OI0KOM BBIHOCHOTO JIaTUMKA [10/1 [T MOIM(HKALHIA:

HAJIC.464344.062, HAJIC.464344.062-02 or 20 o 8000

HAJIC.464344.062-04, HAJIC.464344.062-06 ot 20 10 3000
I[lpenensl omyckaeMOH OTHOCHTEILHOH MOrPEHIHOCTH H3MEPEHHH  ypOBHS
CHHYCOWJI/IBHOTO CHrHana, /1b:

- 110 KOMMYTHPYEMBIM aHTEHHbLIM BXOZam +1,0

- 110 BXOJ1Y POMEKYTOYHOH YacTOThI £0,5
[Tpenens! 10MycKaeMoii OTHOCHTENBLHOMN TOIPELHOCTH H3MEPCHHH HANPSKEHHOCTH
MEKTPHYECKOro 1101, 1b:

- ¢ HCNO/Ib30BaHMeM 0/10Ka BBIHOCHOTO 1aTHHKA 0I5 +3

- C HCTIOJIL30BAHMEM BHEILHNX H3MCPHTE/IbHBIX aHTCHH + (1+AK]")
JlnanazoH W3MEpeHHH YPOBHEH CHHYCOHIAIBHOIO CHIHAIA MO KOMMYTHPYEMBIM
aHTEeHHBIM BXozam, 1bMkB:

- o Bxoay «0,009...30 MI'u» B manasoue vactot ot 0,009 10 1 MI'u Bnou. or 0 mo 120
- o Bxoxy «0.009...30 MI'» B ananazone wactot ¢B. 1 10 30 Ml ot 0 1o 130
- o BxoziaM «1», «2» B auanasoxe 9actor ot 1 10 3 ['Tu wis momupuKanmi:

HAJIC.464344.062-04. HAJIC.464344.062-05, HAJIC.464344.062-06,
HAJIC.464344.062-07 ot 0 0 130
- 10 BXOz1aM «1», «2» B manasone gactor ot 1 10 8 I'Tn awis MomuuKarmii:

HAJIC.464344.062, HAJIC.464344.062-01, HAJIC.464344.062-02,
HAJIC.464344.062-03 or 0 zo 130
- 110 BXOAy «3» B amanasone gactot or 20 10 3000 MI'n a1st MoM(HKALKI:

HAJIC.464344.062, HAJIC.464344.062-01, HAJIC.464344.062-04,
HAJIC.464344.062-05 ot 0 0 140

HAJIC.464344.062-02, HAJIC.464344.062-03, HAJIC.464344.062-06,
HAJIC.464344.062-07 ot 0 mo 130
- 110 BXOJTy «4» B ianasore yactot oT 20 10 3000 MI'n ot 0 10 130
[lpenensl aomyckaeMoOH OTHOCHTEJIBLHOH MOIPEIIHOCTH H3MEPEeHHH YacTOTh
CHHYCOMJIAILHOIO CHIHaNA, He DoJee:

- NP KCTIOT30BAHMHM BCTPAMBAEMOTO CTaH1apTa YacTOThI +1-107

- TIPH OTKJTKOYEHHH BCTPAUBAEMOTO CTAH1APTA YaCTOT +5-107
[Ipenensl JOMyCKaeMOM OTHOCHTE/BHOH TOIPEIIHOCTH YCTAHOBKH 4YacTOTHI
BBIXOHOIO CHTHA/IA BCTPAHBAEMOT0 CTaH1apTa 4acToThl, He oree +1-107

o




[Tpoaomxkenue Tabanus 1

Touka nepeceyenusi no unHrepmouysimu 2-ro (IP2) u 3-ro nopsaaka (IP3) ¢
BBIKJIFOYCHHBIMH aTTEHIOATOpaMH, 1bM, He MeHee:

s [P2:
- o Bxozy «0,009...30 MI'u» 30
- 1o Bxoay «20...3000 MI'u» 40
- o Bxoay «3000...8000 MI'1» 30
s [P3:
- mo Bxoxy «0,009...30 MI'u» 0
- o Bxoxy «20...3000 MI'u» 10
- no Bxozy «3000...8000 MI'u» 0
KoadbdummenT uryma paanonpuemtoro 010ka, ab, ve dosnee:
- B qranasone yacrot or 0,009 no 20 Ml Brmoy. 15
- B manasose yactor ¢B. 20 10 8000 MI'y 12
VposeHs (hazosoro uryma npu oterpoiike Ha 10 k', abw/T'u, He Gozee: - 100
- B manasone yactot ot 0,009 1o 3000 MI'u Br/oY. -90

- B qaanasone yactot ¢8. 3000 o 8000 M1t

Kooddwmment crosuelt Bomubl  (KCB) npum  BXOmHOM — COMPOTHBICHUM
50 Owm 1o BXoay BHELIHEH aHTeHHBI, He Dosiee 2,5

* AK — oTHOCHTe/IbHAs NOIPELIHOCTb ONpeeIeHHS KOpOUIMEHTa KaTHOPOBKH H3MEPHTE/BHBIX
AHTEHH

1.4 MeToauka moBepkH o0ecneynBaeT MpoCIeKHBAEMOCTh H3IMEPHTENEH K rOCY1apPCTBEHHOMY
MepBHYHOMY JTATOHY €IMHHIbI MOIIHOCTH 3JIEKTPOMArHMTHBIX KOneDaHWH B BOTHOBOJHbBIX H
KOAKCHAIbHBIX TpakTax B auanasone gactor ot 0,03 g0 37.50 [Tu I'DT 26-2010 B cooTBeTCTBHH C
roCy/IapCTBEHHON TMMOBEPOYHOH CXeMOi, yTBepkKAeHHOH npukasom PeaepanbHOro areHTCTBa MO
TeXHHYECKOMY peryiauposanuio # wmerpoioruu ot 30.12.2019 Ne 3461 «OO6 yTBepkiaeHuH
roCyapCTBEHHOH INOBEPOYHOH CXeMbl Ul CPEACTB H3MEPEHHH MOILIHOCTH 3JIEKTPOMArHHTHBIX
Konebanuii B Auanasone yactot ot 9 k' 10 37,5 I'Tu» u K rocy1apcTBEHHOMY NEPBHYHOMY 3TA/IOHY
I'3T 27-2009 B COOTBETCTBHH C NOCYIAPCTBEHHOH MOBEPOYHOH CXEMOH, YTBEPKICHHOH MPHKA30M
MeslepanbHOro areHTCTBA MO TEXHHYCCKOMY PeryJTHpoBaHHIO U MeTponorud ot 03 centsdps 2021
roga Ne 1942 «O6 yTBepXkA€HHH rOCyIapCTBEHHOH NMOBEPOYHOM CXEMbl I CPEACTB H3MEPCHHH
[epeMEHHOTO NeKTpHyeckoro Hanpskenus 10 1000 B B ananasone yactor ot 1-107" 10 2:10° Tup.

1.5 Metoasl, 00ecneuHBaOLUIME PpPEATH3ALNI0 METOAHMKH [IOBEPKH: HEMOCpPEeNCTBEHHOE
CITMYEHHE MOBEPAEMOro CpeJCTBAa M3MEPEHHil ¢ ITAJOHOM TOW K€ BEeTHYHHBI, METOA CIHYEHHS C
MOMOIIBIO KOMIapaTopa.

2 IEPEYEHD ONEPAIIAI IMTOBEPKH CPEJICTBA U3MEPEHUM
2.1 Ipu npoBeeHHH IOBEPKH J0/DKHBI BBIIIOTHATHCA OTEepalliy, yKaaHHble B Tabuue 2.
Tabnuua 2

O0g3aTe1bHOCTH BBITTOJIHEHHS Homep pasaena
HanMerRoBAREe OMEpAIH onepauuuﬁ [IOBEPKH IIpH § (myHkTa)
NEepBUYHOM [EPHOAUYECKOH METOAHKH
NOBEpKe MOBEpKe MOBEPKH

Buemnuii ocMOTp Jla Ja 7
[TogroroBka K TMOBepKe H  0onpodoBaHHE Jla Jla 8
CpeACTBa H3MEPEHHH
W aenTudukanns nporpaMMHOro odecneyeHns Ja Ja 9
Onpenenenne METPOJIOTHYECKHX Jla i 10
XapaKTEPHCTHK




O0Gs3aTeILHOCTE BLINOIHEHHUA Howmep pasnena
L R— . onepauunﬁ NOBEPKH MPH (myHKTa)
nepBHYHON MepUuoanYeCcKoi METOJHKH
noBepke noBepke MOBEPKH
Onpenenenue auanasoHa pabo4yMX 4acToT,
MOrPEeLIHOCTH H3MEPEHHs VPOBHA
CHHYCOMJAQTBbHOIO CHTHAla ¥  JdanasoHa Jla [a 10.1
U3MepsSeMBIX ~ YPOBHEH  CHHYCOWJAJbHOIO
CHIH&JIA 110 AHTEHHBIM BX0/1aM
OnpeneneHne  MOrpeliHOCTH  M3MEPEHHH Ha Ha 10.2
VPOBHS CHHYCOHJAJIBHOTO CHIHAjIa MO BXOLY
IIPOMEKYTOYHOHN YacTOTHI
Onpenenesne  MOrpemiHOCTH  H3MEPEHHH Ja Ha 10.3
HANPSKSHHOCTH 101
OmnpeaeneHne OTHOCHTENIBHOH TMOTPENIHOCTH Ha Ha 10.4
H3MEepeHuit YacTOTBl  CHHYCOMAAIBLHOIO
CHTHaNa
OnpeneneHne OTHOCHTEIBHOW TMOTrPELIHOCTH Ha Ja 10.5
1no 4acToTe BBIXOHOI'O CHrHaza
BCTPaHBAaEMOT0 CTAHJAPTa YaCTOThHI
OmnpeneneHne  TOYKH — TEPECEYEHHs 110 Ja Ja 10.6
HHTEPMOYISIIMH BTOPOTO H TPETHETO NOpAIKa
Onpeznenenne kodpduuuenTa myma Jla Ha 10.7
Onpezenenue yposHs Ga3zoBoro myma _ Jla Ja 10.8
Onpegenenne KCB ' Jla Ja 10.9
OnpezieneHue 10J10Chl IPONYyCKaHHs Jla Her 10.10
Onpezenenue u30MpaTeIbHOCTH 110 NTOOOYHBIM Ha Her 10.11
KaHajlaM IIpHeMa
[loaTBepkaeHHE  COOTBETCTBHS  CpE/CTBA Jla Ha 11
M3MEPEHHI METPOJIOrHYeCKHM TpeOOBaHUIM
3 TPEBOBAHMHS K YCJIOBHAM ITPOBEJAEHUS ITOBEPKH
3.1 Ilpu npoBeaeHHM NOBEPKH J0JKHbI OBITH COOMIOAEHBI CNEYIOIIHE YCIOBHSA:
- TEMIIEpAaTypa OKPYKaroIIero BO3ayXa, “C.....oooriiiinieniiiicciicannan — SAPPRRINY . | |- =5
- OTHOCHTEJIBHAS BIAKHOCTL BO3AYXA, %0, HE DOMEE ..vovvvevevereereecrriiinieissessemensisanssessisssssnssssnsnass 903
- aTMOCHEPHOE HABNCHHE, KITA ........coonvverererrarenrenrsnsssssssnsssssnsasasasssssssasasasasnessasssss OT 84 10 106,7;
» HENDERCHNC HHTRIHENL B covimanummnmmimsnniiisssaimsisiimisissmiao s 2o E o b
S BRI LR o conamussamiossmmamnsonssseymnnssan s s masnsn o snssasprsenmyes s e 50+1

Ipumeuanue - [Ipu npogedenuu NOGEPOYHLIX PAOOM YCA0BUA OKPYICAIOWel Cpedbl CPeACme NOBepKU
(paboyux 3maionoe) OONNHCHBI COOMEEMCMEOBAMb Pe2NAMEHMUPYEMbIM 6 UX UHCMPYKYUAX no

IKCnayamayuu mpec’ioeauuﬂ.u.

4 TPEBOBAHMS K CIIELIHAJTHCTAM, OCYIIECTBJISIFOIIUM ITOBEPKY
4.1 K mpoBeZIeHHIO NOBEPKH MOTYT ObIThb JONYLIEHBI JIALA, HMEIOLIME BbICILEE HIIH CpeliHee
TeXHH4YecKoe 00pa3oBaHHE M INPAKTHYECKMH ONbIT B 00/1aCTH PaJHMOTEXHHYECKHX H3MEPEHHH, H

JOMYLICHHEBIC K NPOBEACHHUIDO ITOBECPKH YCTAHOBJICHHBIM IMOPAIKOM.

4.2 HOBCPHTC![I) JOJKEH H3YUYHTE 2KCIUTyaTallHOHHBIE [JOKYMCHTBI Ha Hoacpuemmﬁ

H3MEPHTEIIb H HCIOJIBE3YCMBIC CPCIACTBA ITOBCPKH.




5 METPOJIOTHYECKHWE U TEXHHYECKHWE TPEBOBAHHSA K CPEJICTBAM

INOBEPKH

5.1 Tlpu npoBeneHHMH NOBEPKH NOJDKHBI MPUMEHATHCA CpEJACTBA MOBEPKH, YKa3aHHBIE B

Tabmuue 7.

5.2 Bcee cpeacTBa moBepKH J0KHBI ObITh UCTIPaBHbI U HMETh JEHCTBYIOUIHE JOKYMEHTBI O

TIOBEpKe (3HAK MOBEPKH).

Tabnuua 3
Onepauunu noBepky, Mertponoruyeckue n TeXHHUECKHE TpeOOBaHUs K [lepeyeHs
Tpebyoune CpeACTBaM MOBEPKH, HEOOXOAMMBIE 1T NPOBEICHHS | PEKOMEHIYEMBIX
MPHMEHEHHSA CPEICTB MOBEpPKH CpEACTB [IOBEPKH
MIOBEPKH
1 2 3
n. 3.1 Koutposs | CpeactBa u3MepeHuii: Temmnepatypbl okpyskatomedi | [Ipubopsl
yCIOBUS noBepku | cpeanl B ananasone ot 10 go 30°C ¢ aGcomoTHOH | KOMOMHHPOBaHHbIE
(npu moarotoBke u | norpewHocTsio He Oonee 1°C. Cpencrtsa usmepenuii | Testo 622,

NpPOBEJIEHHH [OBEPKH
CpeacTBa H3MEPEHHUH)

OTHOCHUTE/ILHOMN BJIQ)KHOCTH BO3/lyXa B QHAna3oHe OT
20 10 90 % ¢ abcomOTHOH MOrpeNnHOCTBIO He Donee
3 %: atMocepHOro 1aBneHus B Axanasone ot 86,6
70 106.7 kIa ¢ abcontoTHOMH NOrpeLHOCTBIO He DoJlee

0.5 klla

(per. Ne 44744-10)

CpenctBa  M3MEpEHHMI: npezei H3MEpEeHHH
HanpsokeHus nepemenHoro Toka: 750 B: mpenensi
nonyckaemoi abcomoOTHOM NOrPeLIHOCTH H3MEPEHHUH
HanpsKeHUs [IEPEMEHHOr0 TOKA B JMANa3OHe 4acToT
ot 10 ' mo 20 xI'u: £ ((0.06 % Uysu + 0,03 %-Up) +
(0.005 % 'Upw + 0,003 %-Uy) B, rae Uwwm —
M3MEPEHHOE 3HAYCHHE HANPSDKEHHS MNEPEMEHHOr0
toka: U, = 750 B — npezaen u3MepeHHH; AManasoH
H3MEpeHHiH YacTOThl nepeMeHHoro Toka: ot 3 'n ao
300 xI'm: mnpeaensl Jgomyckaemoi abCONOTHOH
MOTPeIIHOCTH H3MEPEHHH YacTOTbl NEPEMEHHOro
toka: +(0.01 fuy) 'u. rae finy — n3MepeHHOE 3HaYCHHE
YaCTOTHI

MynasTumeTp
uudposoii Fluke
8845A,

(per. Ne 36395-07)

10.1  Onpeaenenue
auarazoHa  paboumx
4acToT, MOrPEeTHOCTH
M3MEpEHHUsI  YpPOBHS
CHHYCOUAATBHOIO
CHIHAla M JManasoHa
H3MepAEeMBbIX YPOBHEH
CHHYCOHJAIBLHOIO
CHTHaJIa [10 AHTCHHBIM
BXO/1aM

CpeacTBa M3MEpeHHii: AMamna3oH pabo4Hx 4acToT OT
0,009 nmo 3200 MIu, npeaenst aonmyckaeMon
OTHOCHTEJIbHOH NOrpelIHOCTH YCTAHOBKHM YacTOThI
+ 5,0-10°, npenensl momyckaeMoif MOrpeLIHOCTH
ycTaHoBKH yporHs = 0.5 1b.

Cpenctsa u3MepeHHit: 1HanazoH pabouux 4acToT OT
025 no 20 000 MIu, npeaenbl A0MyCKaeMOH
OTHOCHTEJIbHOH MOTPELIHOCTH YCTAHOBKH 4YaCTOThI
+7.5-10®%, npemenbl momyckaemoif MOrpenIHOCTH
yctanoBKH ypoBHS = (0,8 1b.

Cpeﬂf:ma H3Mep€HHf‘iI npeaeiibl OTHOCHTE/IbHOH

MOrpemHoOCTH 10 YacTOTE€ BLIXOJHBIX CHIHAIOB
|

+2,0-10™"

['eneparop curuanos
SMBVI100A,

(per. Ne 41800-09)
['erepaTop cHrHanos
BBICOKOYACTOTHBIN
E8267D

(per. Ne 53941-13)
Komnaparop
4YaCTOTHRIN
YK7-1011

(per. Ne 35168-19)




IIponosxerue Tabinusl 3

1 2 3
10.2  Onpenenenne | CpeacTBa u3MepeHuii: auanasoH pabdouux yactot oT | ['eHepatop curHanos
NOrpeIIHOCTH 0,009 no 3200 MI'u, npemenst gomyckaemoi | SMBVI00A,
M3MEpPEHHl  YPOBHS | OTHOCHTENIBHOH MOrPelIHOCTH YCTAaHOBKH 4acToThl | (per. Ne 41800-09)
CHHYCOMANBHOTO + 5.0:10°, npenensl aomyckaemoit mnorpemsoctd | ['eHepaTop CHrHanIOB
CHIHala MO BXOIY | YCTaHOBKH ypoBHs = 0.5 ab. BBICOKOYACTOTHBIH
IIPOMEKYTOYHOM Cpenctsa u3MepeHuii: ananazon padounx vactot ot | E8267D
4acTOTHI 0,25 no 20 000 MIu, npeaensi nonyckaemo# | (per. Ne 53941-13)
OTHOCHTEJIbHOH [OrpelHOCTH YCTAHOBKM 4acToThl | M3mepurens
+7.5-10%, npemensl monyckaemoif norpewHOCTH | MomHOCTH NRP18T
vcTaHOBKHM ypoBHs = 0.8 1b. (per. Ne 69958-17)
CpeacTBa H3MepeHHii: AHana3oH padoyux 4acToT OT
0 no 18:10° T'u, npenenbl A0MyCKaeMO# OCHOBHO#M
OTHOCHTEJILHOH MOrPELIHOCTH H3MEPEHHH MOLIHOCTH
0e3 yuera MNOIPELIHOCTH M3-3a pPaccorjiacoBaHHS,
VCTaHOBKHM M apeiida «uyns» £ 1,6% B auanaszone
gactot a0 8000 MI'y
10.3  Onpenenenne | CpencTBa H3MepeHHi: auana3oH pabounx uactot ot | M3mepurenn
MOTrPEeLTHOCTH 0 mo 18-10° T'u. npenensl gonyckaemoii ocHoBHOM | MomHocTH NRP18T
H3MEpeHH OTHOCHTEJILHOM MOrPELIHOCTH H3MepeHHH MOIHOCTH | (per. Ne 69958-17)

HAIIPAXKCHHOCTH 10JIA

Oe3 yuera MOTPEHIHOCTH H3-3a pPaccorjiacoBaHHs,
YCTaHOBKH M Apeiida «uyns» = 1,6% B auanasoHe
gactoT 0 8000 MI'n

CpeacTsa u3MepeHHii: Auana3oH pabo4Yux 4acToT OT
0,25 mo 20 000 MIu. mpemensl AOMyCKaeMmoi
OTHOCHTEJILHOH MOTPEeLIHOCTH YCTAHOBKH YacTOTHI +
7.5:10%, npenensl J0OMycKaemoid  MOrpeliHOCTH
ycraHoBKHu ypoBHs £ 0.8 ab.

CpeactBa M3MepeHHii: 1uanasoH pabouux 4acToT OT
30 MI'u no 300 MI'u, npezenbl aomyckaeMou
OTHOCHTEJIbHOH  MOTrpPemlHOCTH  Ko3(dHLHeHTa
KauOpoBku £ 2 ab.

CpenctBa M3MepeHHi: 1uana3oH padovux 4acToT OT
200 pmo 1000 MI'u, npenensl OONYCKaeMoi
OTHOCHTEJILHOH  MOTPELUHOCTH  KO3(dHIHEHTa
Ka;iMOpoBKH = 2 1b.

CpeacTBa M3MepeHHid: 1nMana3oH pado4ux 4acToT OT
1 ITuno 1744 1T

['eneparop CHrHai0B
BbICOKOYaCTOTHbIA
E8257D

(per. Ne 36419-07)
AHTeHHaA
H3MEpHTETbHAs
OMKOHHYECKas

[16-45

(per. Ne 25854-03)
AHTEHHA
M3MEpUTEeTbHAs
pynopHas [16-48
(per. Ne 25856-03)
AHTeHHa
H3MEpHTeTbHas
pynopuas  [16-23M
(per. Ne 24810-03)

104  Omnpenenenue
OTHOCHTEIBHOMN
MOrpeHOCTH
H3MEPEHHH 4acTOThl
CHHYCOMIATBHOTO
cursanza

Cpenctea u3Mmepenmii: /luamasoH  H3MEpEHHUH
YacTOTBl HENPEPLIBHBIX CHHYCOHJATBHBIX CHTHAJIOB
or 1107 mo 37.5-10° I'y, npeaenbl A0MmycKaeMoi
OTHOCHTENBHOH MOTPeIIHOCTH M0 HaCTOTE ONOPHOrO
KBapleBoro reneparopa +2-107

CpeactBa H3MEpeHUil: mnpeaensl OTHOCHTEIBHON
MOrpemiHOCTH MO 4acTOTe BLIXOIHBIX CHIHAIO0B
+2,0-10"

CpezactBa u3MepeHH: Iuana3oH paboyux 4acToT OT
0.25 mo 20 000 MIu, npesensl OomycKaeMoH
OTHOCHTEJIbHOH MOIPEIIHOCTH YCTAHOBKH HacTOThI
+ 7.5:10®, npenens nomyckaeMoW MOrpelIHOCTH
yctaHoBKH ypoBHa £ 0.8 a1b

YactoTomep
YHHBEPCATBHBIH
3-89

(per. Ne 47058-11)
Komnaparop
YaCTOTHBIA
YK7-1011

(per. Ne 35168-19)
["'enepaTop curianos
BbICOKOYACTOTHBIH
E8257D

(per. Ne 36419-07)
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[Ipogomkenue Tabauup 3

N0 HHTEPMOY/IALHH
BTOPOr0 M TPETLEro
NopsiAKa

OTHOCHTE/IBHOM MOTPEMIHOCTH YCTAHOBKH HacTOThI
+7,5-10%, npemensl 10mycKaemoii OrpeLIHOCTH
ycraHoBkH yposHs + 0.8 1b

Cpezctea n3MepeHuil: auana3os pabodYHX 4acToT OT
025 go 20 000 MI'u, mpenensl AomyckaeMoH
OTHOCHTEIBHOM MOrPelIHOCTH YCTAHOBKH 4acTOThI
+ 7.5-10%, npemensl nomyckaemoii MOrPeLIHOCTH
yctaHoBKH ypoBHs = 0.8 b

1 2 3
10.5  Onpenenenue | Cpeactsa u3MepeHuii: mnpeaensl OTHocuTelbHOH | Komnaparop
OTHOCHTEIbHO#M MOrPelIHOCTH [0 YacTOTE BbIXOAHBIX CHMIHAIOB | YACTOTHBIHA
MOrPEIIHOCTH no | +2,0-10°" YK7-1011
YacToTe  BBIXOJHOTO (per. Ne 35168-19)
CHrHana
BCTPaHBaeMOIro
CTaH/JapTa YacTOThI
10.6  Onpenenenue | CpeacTBa u3Mepenuii: anana3on padbouux yactoT oT | ['eHepaTop CHrHANOB
Toukn mepeceveHus | 0.25 mo 20 000 MIu. npesensl A0mycKaeMoH | BBICOKOYACTOTHBIN

E8267D

(per. Ne 53941-13)
['enepatop curHanoB
BBICOKOYaCTOTHBIMH
E8257D

(per. Ne 36419-07)

10.7  Onpenenenue
Koaduumenta mwyma

CpezactBa u3MepeHHi: 1uana3oH paboyMx 4acToT OT
0,009 mo 3200 Mlu, npeaensl aomyckaeMon
OTHOCHTEIIBHOH MOTPEelIHOCTH YCTAHOBKH 4acTOThI
+ 5,0:10° npeaeasl omyckaeMOH MOTPELIHOCTH
ycTaHoBKH ypoBHa £ 0,5 1b

CpezctBa H3MepeHuii: Inana3oH padoyHX 4acToT OT
025 mo 20 000 MI'u, npexensl AomycKaeMow
OTHOCHTE/IBHOH MOTPeNIHOCTH YCTAHOBKH YacCTOTBI
+ 7.5:10%, npenennl jomyckaeMoil [OrpelIHOCTH
yctaHoBkH yposHs £ 0,8 1b

['eneparop curuanos
SMBVI100A,

(per. Ne 41800-09)
["eneparop curuanioB
BbICOKOYaCTOTHBIN
E8257D

(per. Ne 36419-07)

ko3¢ duaueHTa OTpaXKeHHs B JHAMa30He 4acTOT OT
0,01 10 26,5 TTu 0,04

Cpencrtsa uamepenuit: auanasod yacrtot ot 0,009 no
6500 MI'u, muanaszos u3mepenuit KCBH ot 1,0 10 4,5

10.8  Onpenenenne | Cpenactsa W3MepeHHi: auanasoH pabounx uactot ot | ['eHeparop cursanos
YPOBHS ¢asosoro | 0.25 no 20 000 MI'u, npeaenbl A0MYCKaeMOH | BBICOKOYACTOTHBIMH
myma OTHOCHTE/IBHOH IMOrPelIHOCTH YCTaHOBKHM w4acToThl | E8257D
+ 7,5-10-8, mpenensl monmyckaemoii morpemHoctH | (per. Ne 36419-07)
yctaHoBKH ypoBHs £ (0,8 1b
109  Onpenenenne | CpeacTsa W3MepeHHH: qHaNa3oH pabo4nX YacToOT OT | AHAIM3ATOPEI LENeH
KCB 0,01 no 43,5 TITu., npeagensl AOMycKaeMoii | BEKTOPHBIH
abCoMOTHON NOrpeliHoCTH  u3MepeHHui  Mmoayns | N5S224A

(per. Ne 53568-13)
OTAJIOH  €IMHHIIBI
BOJIHOBOI'O
COTIDOTHBJICHHS B
KOAKCHAIbHBIX
TpaKTax S5065
3.1.BXH.0054.2020




IIpogomkerue Tabinisl 3

OTHOCHTEBLHOH MNOrpelHOCTH YCTAHOBKH HacTOThI
+ 5,0:10°, npesensl AOMycKaeMod MOrpPelIHOCTH
ycTaHoBKH ypoBHs £ 0.5 1b

CpeactBa u3MepeHHil: AMana3oH paboyux 4acToT OT
0,25 mo 20 000 MTlu, mnpexensl mOMycKaeMon
OTHOCHTEJIbHOH MOIPelIHOCTH YCTAHOBKH YacTOThI
+7.5-10®, npemeam momyckaemo#l MOrpemIHOCTH
ycTaHoBKH yposHs = 0.8 n1b

1 2 3
10.10 Omnpenenernne | CpeacTBa H3MepeHHit: AuanasoH padouyux yacTor oT | ['eHeparop cursanos
nosocel nponyckanus | 0,009 no 3200 MIu, mnpemensi gomyckaemoit | SMBV100A,

(per. Ne 41800-09)
["eneparop cursanos
BBICOKOYACTOTHBIN
E8267D

(per. Ne 53941-13)

10.11 Onpenenenue
H30MpPaTeILHOCTH 110
noGo4HBIM  KaHajsaM
npHeMa

CpeactBa u3MepeHHi: AnanasoH padoyux 4acToT OT
0,009 ngo 3200 Mlu, npeneasl A0MyCKaeMOH
OTHOCHTEIBHOM MOrPEelIHOCTH YCTAHOBKH YacTOThI
+ 5,0:10° npenensl A0MycKaeMOH MOrPELIHOCTH
ycTaHoBKH ypoBHs = 0,5 1b

CpeacTea u3MepeHHii: auanasoH pabo4ux 4acToT OT
025 mo 20 000 Mlu, npeaensl aonycKaeMOH
OTHOCHTEJIBHOM TMOTPENIHOCTH YCTAHOBKM 4acTOThl
+7.5-10%, npenensl aomyckaemoii OrPeLIHOCTH
ycraHoBKHY ypoBHs £ 0,8 1b

['eHepaTop CHrHaIOB
SMBVI100A,

(per. Ne 41800-09)
['eHepaTop CUrHA/IOB
BBICOKOYAaCTOTHBIH
E8267D

(per. Ne 53941-13)

H3MEpEHHI.

I'lpHMeanne — JIONYCKAaeTCsl HMCNOJIL30BaTk MPH [OBCPKC aHAJIOTHYHBIC MOBEPCHHBIC cpeacTaa
H3MEPCHHA YTBEPXKACHHOIO THIIA, YTBCPAACHHBIC H aTTECTOBAHHBIC 3TalOHBl €IHHHI BE/IHYHH,
obecneynBarme HeOOX0MMOE COOTHOIICHHE norpemnocreﬁ MOBEPAEMOTI0 H 3TAJIOHHOI'O CpelcTBa

BcenomorarenbHoe 000pyA0BaHKE NPUBEAEHO B TabuLe 4.

Tabnuua 4
Homep nynkra HaumenoBanue TpeOyeMble TeXHHYECKHE Pexomenayemoe
JOKYMEHTa 10 | BCIMOMOraTeIbHOro XapaKTEPHCTHKH BCIIOMOraTe/IbHOE
NMOBEpKe 000py/10BaHHs obopy/10BaHHE
10.6 ATTEHKATOP Jluanaszon vacrot ot 0 10 KoakcunanibHbie
(uKCHpPOBaHHBIH 18 I'T'u, ocnadnenue 20 n1b aTTEHIOATOPbI CEPHH
(2 wr.) J12M-20-20
10.6 Jlenurens Jluanazon yactot ot 0 10 JlenuTenu MOIIIHOCTH
MOLIHOCTH 18 ['Tu, koaddunneHt cepun [IM2A-26
nepesavu MeX1y BbIXOJAMH He
Oonee munyc 7 a1b
10.1-10.11 Kabenn CBY (3 mr.) Jlnanasosn yactot ot 0 10 KabGemn CBY u3
18 I'T'u KOMILIEKTa H3MEPHTEs




6 TPEBOBAHMUSI (YCJIOBHS) MO OBECIIEYEHHIO BE3OIIACHOCTH
ITPOBE/IEHHS TOBEPKH

6.1 Ipu BBITIOTHEHHHM OTIEPAIHii OBEPKH J0JIKHbI ObITH COOIIOACHBI BCE TPEOOBaHHA TEXHHKH
HezonacHocTy, pernamentuposannsie [OCT 12.1.019-2017, FOCT 12.1.038-82, 'OCT 12.3.019-80,
neiicteyiomum  «[IpaBunaMu TEXHHYECKOH IKCIUIyaTalMH 3IEKTPOYCTAHOBOK MOTpebuTesnei,
«IIpaBuiamu TeXHHKH O€30MACHOCTH MPH 3KCIITYaTALMH YIEKTPOYCTaHOBOK NOTpeOHUTENEH), a TaKKe
BCEMH ACHCTBYIOIMMH MECTHBIMH HHCTPYKIHAMH MO TEXHHUKE O€30MaCHOCTH.

6.2 K BBINOJIHEHHIO OMepailuii MoBepku H 00paloTKe pe3yabTaToB HAOMOAEHHH MOTYT ObITh
JIONYILEHbI TOABKO JIHIA, aTTECTOBAHHBIC B KA4YECTBE MOBEPUTENsS B YCTAHOBJIEHHOM MMOPSJIKE.

6.3 Bee 6710KH H y371bl, @ TAKXKE HCIOJb3yeMble CPeACTBa H3MEPEeHUH 10IKHBI ObITh HALEKHO
3a3eMieHbl. KoMMmyTamun # cOOPKH 3JIeKTPHYECKHX CXEM Ul NPOBEACHHS H3MEPEHHH I0JIKHBI
MPOBOAMTHLCS TOJIHKO HA BBIK/IIOYEHHOM M MOJIHOCTBIO 00ECTOYEHHOM anmnaparype.

7 BHEIIHUI OCMOTP CPEJICTBA U3MEPEHUHA

7.1 BHewHH# ocMOTp

7.1.1 BHemH#i BUA 1 KOMIUIGKTHOCTh MPOBEPUTH HA COOTBETCTBHE JAHHBIM, PHBEICHHBIM B
PYKOBOACTBE 110 Kcrutyatauus (PD) Ha H3MepuTens.

[1pu npoBeAeHHUH BHEIIHErO OCMOTPA POBEPHTD:

- COOTBETCTBHE KOMIUIEKTHOCTH JKCIUIYaTauMOHHOH JOKYMEHTAIMH, HATHYHE MAapPKHPOBOK €
yKa3aHHeM THIIA H 3aBOJACKOI0 HOMepa,

- COOTBETCTBHE BHEIIHErO BHIA M OMJIOMOMPOBAHUS ONMUCAHUIO THNA;

- OTCYTCTBHE MEXaHHYECKHX MOBPEKACHUH, BAUAIOLINX HA QYHKLUHOHATBHOCTD H3MEPHUTEIIA;

- HCTIPABHOCTh OPraHOB YIIPABJIEHHS:

- OTCYTCTBHE HeYyJOBIECTBOPHTEIBHOIO KPENIeHHs Pa3bhbeMOB;

- COCTOSIHHE JIAKOKPAcOYHOro TMOKPBITHS (LIapanuHbl, JIOKAIbHBIE H3MCHCHHS LBETa H
MOTEPTOCTH HE MPHBOJSAIINE K M0TEpPe YHTAEMOCTH MH(POPMALMOHHBIX HAAMHCEH H MAPKHPOBKH
JIOMYCKAOTCA)

7.1.2 Pe3ynbTaThl BHEIIHETO OCMOTPA CYMTATD M0JI0KHTEIBHBIMH IIPH OTCYTCTBHH 1€(EKTOB,
HapyWAaKIKX (YHKIHOHATBHOCTb, M COOTBETCTBHH ONMCaHMIO Tuna. B npotuBHOM ciyuae,
M3MEpUTENTh JabHEH e oBepKe He MoABepractes, OpakyeTcs W HanpaBiIfeTCs AIA NPOBEICHHS
PEMOHTA.

8 IOA'OTOBKA K IIOBEPKE U OITPOBOBAHHE CPEACTBA U3MEPEHUN

8.1 MoaroToBka K noBepke

8.1.1 Ha noBsepky TNpeACTABIAIOT H3MEPHTENb, MNOJHOCTBI) YKOMIJICKTOBAHHBIH B
cooTBeTcTBHHU ¢ PO Ha Hero.

8.1.2 Bo BpeMs MOArOTOBKH K IIOBEPKE MOBEPHTEIb 3HAKOMHTCH C JOKyMEHTalHeHd Ha
M3MEPHTEb U NOArOTABIHBACT BCE MATCPHAIBI H CPEICTBA MOBEPKH, HEOOXOANMbIE [UIsl IPOBEACHUS
MIOBEPKH.

8.2 OnpoboBaHue cpeacTBa HIMEPEHHI

8.2.1 TloaroTOBUTE U3MepHTEb K paboTe B COOTBETCTBHH C PD.

ITpoBepka paGoOTOCNOCOOHOCTH H3MEpHTENeH NpPOBOAMTL MO CXeMe, [PHBEJCHHOH Ha
pucyHke 1.

bB/II! PITb [15BM
ol B L ey
ssrmu GO0 38 o' oo
n300mra (G0 0300

Pucynok la — Cxema nposepku pabortocnocodHocTu as moauduxaunii HAJIC.464344.062,
HAJIC.464344.062-02. HAJIC.464344.062-04, HAJIC.464344.062-06
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PIlb [15BM

I

Pucynok 16 — Cxema npoBepku padoTocrnocoOHOCTH A1st MoaAHpUKaLHii
HAJIC.464344.062-01, HAJIC.464344.062 -03, HAJIC.464344.062-05, HAJIC.464344.062-07

8.2.2 YcTaHOBHTH NapaMeTpbl HACTPOHKH H3MEPHTEIS:
peXHM maHopama;
auanaszon yactor (ot 0,009 10 3000 MI'u — ans moaudukaunid HAJIC.464344.062-04;
HAJIC.464344.062-05: HAJIC.464344.062-06; HAJIC.464344.062-07 wma ot 0,009 g0
8000 MI'u — nna moaudukaumii HAJIC.464344.062: HAJIC.464344.062-01; HAJIC.464344.062-02;
HAJIC.464344.062-03);
MHOTOCTPaHHYHOE 3a/1aHHE.

8.2.3 BBINOAHUTE NPOBEPKY paboTOCTIOCOOHOCTH U3MepHuTens, Habmoaas Ha skpane [I9BM
CIIEKTpbl PAaJMOCHIHAIOB, COOCTBEHHBIX IIYMOB M CMEKTPaIbHble COCTABISIOMIME. 00YCIOB/ICHHbIC
reTepoMHAMH CHTHAIOB BO BCEM JHana3oHe padouyux 4acToT H3MEPHTEIs.

8.2.4 Pesyiaprar onpoOOBaHUS CUMTATH [OJIOKHTEIbHBIM, €C/IH HAa BCEX dTanax MpOBEpPKH
OTCYTCTBOBAIH OLIMOKH M NpPeAyNpekKAaloie COOOMEH s NPOrpaMMHOro odecneyeH s, a Takxke Ha
3KpaHe OTOOpaXaeTcss CIHEKTP paJMOCHrHanoB, COOCTBEHHBIX IIYMOB H  CHEKTPabHbIC
COCTaBJIAOUINE, 00YCIOBICHHBIE FETEPOIMHAMH CHIHAJIOB B 1HANa30He 4aCTOT U3MEPHTEIA.

9 WIEHTU®HUKALIMS TIPOI'PAMMHOI'O OBECITEYEHHA

9.3.1 MnenTu(UKaUMOHHOE HAMMEHOBAHHE H HOMEp BEPCHM MPOrpaMMHOro obecredeHus
M3MEpUTENs 0TOOPaKalOTCs B OCHOBHOM OKHE MPOrpaMMbl MOC/E 3alycKa MporpaMMbl «Apramak-
HC» na 3xpane morutopa [19BM, o6muii BHA KOTOPOro MOKa3aH HHXKE:

. B Apramax-UC 1.0. - o X

|
%l j\J s G o1ac LS
A~

[ §
ot

4 3 “, [laHenb COCTOAHMA

(1) (2) 3 )

Bbi30B Ha3BaHUs NPOrpamMMbl

Knonka «Restart»

9.3.2 Homep Bepcu MpOrpaMMHOro obecrieueHus JOJKeH ObiTb HE HHXE HIH
COOTBETCTBOBATH YKA3aHHOMY B OMMCAHHHM THIA HA JAHHOE CPEACTBO H3MEPEHHIH.

8.3.3 TIpoBepHTL KOHTPOIBHYIO CYMMY METPOJOTHYECKH 3HAYHMOH 4acTH NpPOrpaMMHOro
obecneuenusi «T7 HF 24» meronom Cre32.

KoHTposTbHAsS CyMMY METPOJIOTHYECKH 3HAYMMO#i 4aCTH IPOrpaMMHOro obecneyeHus J10/KHa
COOTBETCTBOBATL YKA3AHHOMH B ONIMCAHUH THIA HA TAHHOE CPE/ICTBO H3MEPEHHUH.

9.3.4 Ilpn nosy4eHHH OTPHIIATENbHBIX pPE3y/IbTATOB [0 AAHHOH OMNEpalHH, Mpoueaypy
MOBEPKH HEOOXOIMMO TIPEKPATHTb, Pe3y/bTAThl I0BEPKH OOPMHTL B COOTBETCTBHH C M.11 JaHHOH
METOHKH [TOBEPKH.

10



10 OPEAEJEHHUE METPOJIOI'MYECKHX XAPAKTEPHCTHK CPEACTBA
U3IMEPEHUH

10.1 Onpenenenne amanazoHa pabouyuMX 4YacTOT, [MOIPEIIHOCTH H3MEPEHHs YPOBHs
CHHYCOMJAJIbHOINO CHIHaja M AHANa3’oHa HM3MEpSeMbIX YPOBHEH CHHYCOMJATBbHOTO CHTHajIa 0
AHTEHHBIM BX0JaM

10.1.1 Onpeaenenne amanazoHa pabouyMX 4YAaCTOT. MOrPEIIHOCTH M3MEPEHHs YDOBHEH
CHHYCOHJATBHOTO CHTHAJA M JHMAna3’oHa HM3MEPSEMbIX YPOBHEH CHHYCOHIAIbHOTO CHrHala I10
KOMMYTHPYEMBIM aHTEHHbIM BXO/aM BBINOIHAIOTCS COBMEeCTHO. OnpejeneHue auanasoHa paboumx
4acTOT IIPOBOAMTE 10 CXEME, IPHBEICHHON Ha PHCYHKeE 2.

;— — 0.009-30 Mru PIlB [12BM
Ly~
I'eneparop [ B "%‘ﬁgﬂl *%hgll
el — o —
T $ nu | | l‘—OLI ;
o "
© D
l J | |
| |
- e e s I
s
Komnapartop
YACTOTHBIH

Pucynok 2 — Cxema H3MepeHHii YpOBHS CHHYCOH1a/IbHOrO CHIHaMa M0 aHTEHHBIM BXOJaM

10.1.2 YcTaHOBUTH NapaMeTphl FEHEPATOPa CHIHAMOB!
PEKHM IeHepaLHy — «PeKHM HEMO/Y.JHPOBAHHOIO CHIHANAY;
yacrora curnana — 0,1 MI';
ypoBeHb BbIX0aHOTro curana K — 1 MB (60 abmkB).

10.1.3 YcTaHOBHTH NapamMeTphbl HACTPOHKH H3MEPHTES:
PEXUM CHEKTP:
yactora — 0,1 MI'u;
ycpenHeHue — BKIL. ¢ napamerpom 200;
nosoca o63opa — 250 kI'u (TA):
Komnpeccus — | OMH/NHK;
ropu3oHTaIbHbIH Mapkep — 60 1bMkB:
OCTATBHBIE MAPaMETPhI — 110 YMOIYaHHIO.

10.1.4 Ha rpaduueckom untepdeiice [IBM nabmonars otoOpaxkeHne CHrHala Ha 4acToTe
HacTpoiiku u3MepuTens. M3mepuTs 3HaucHHe ypoBHs CcurHana K .

10.1.5 Jlas npoBepKu HUXKHEi rpaHULIbl THANa3oHa paboumX 4aCTOT H3MEPHTENs NEPECTPOHTD
CHHXPOHHO TEHEepaTop M M3MepHTelbHYI0 30HYy Ha 4actory 9 kl'u. M3meputh 3HaueHue ypoBHA
carHana K

7T

10.1.6 Jlns npoBepKH HUKHEH rPaHMILB] THANA30HA H3MEPAEMBIX YPOBHEH CHHYCOHIATBHOTO
CHMTHAJIa BO3BPATHTH YaCTOTY I'eHepaTopa CHTHANIOB Ha YACTOTY HACTPOHKH H3MEPUTES K MOBTOPHTD
H3MEPEHHs, YMEHbLIAs ypOBeHb BBIXOAHOTO CHrHana rexeparopa ¢ marom 10 16 no 0 abmxB u
(buKcHpYS NpH ITOM 3HaYeHHsa K

10.1.7 Jlas npoBepkH BepXHEiH TPaHMIIbl AMANA30Ha H3MEPSEMbIX YPOBHEH CHHYCOHIATLHOTO
CHTHATA B aMana3oHe 4actoT 10 1 MI'n yBeiuuuTh ypOBeHb BBIXOJIHOTO CHI'Hajlla reHeparopa 10
semmuuHb! 60 1bMKB. Crynensmu ¢ mwarom 10 ab ot 0 10 60 ab yBenu4uTh 3HaUCHHE aTTEHIOATOPA
M3MepHTE/Is, OJHOBPEMEHHO yBelMuHBas ¢ TakuMm e warom (10 1b) ypoBeHb BBIXOJHOTO CHrHaia
reHepatopa 10 BeauunHbl 120 1BMKB 1 QHUKCHPYS Ha KaKIOM 1Iare 3HaYeHHe ypoBHs curuama K, .

.
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10.1.8 IloBTOpHTHL H3MEPEHHs HA YACTOTaX HACTPOHKH H3MepHTeNs U redeparopa 1, 3, 10, 30,
100, 300, 1000, 3000 u 8000 MI'u, yauTsiBas MOAH(HKALIHIO H3IMEPHTE/S H H3MCHEHHS 3HAUYCHHH
3aTyXaHHs B COMHHTETLHOM Kabene ¢ pOCTOM YacTOThl.

10.1.9 J[lns onpeaeneHus BepxHEH rpaHMlbl JWana3oHa M3MepseMbIX YpDOBHeH
CHHYCOMJAJbHOrO CHTHAa B AManasoHe 4acToT cebiie | Ml ycTaHOBUTH 3HaYeHHE aTTEHIOATOpa
u3meputens 50 ab, a BeIXoaHO#H ypoBeHb reHeparopa yctaHoBuTh 120 a1bmkB.

10.1.10 [lns onpeneneHHs BepxXHEH rpaHHIlbl [Hana3’oHa H3MEpAEMbIX YpPOBHeEH
CHHycOHIanbHOro curHana s moaudukaumit HAJIC.464344.062: HAJIC.464344.062-01;
HAJIC.464344.062-04; HAJIC.464344.062-05 s BXxoaa «3» H3MepEeHHUs MPOBOAMTH Ha yacTtoTax 30,
100, 300, 1000, 3000 MI'u npu yctaHOBKe aTTeH0aTropa H3mepuTess B nonoxenue 40 ab.

10.1.11 Pe3synbraThl MOBEPKH CYHTAThb MOJOKMTENBHBIMH, €CJIH BBIMOIHAIOTCA YCIOBHA
paznena |1 HacToseH METOHKH MOBEPKH.

10.2 OnpezaeneHue NOrpeliHOCTH U3MEPEHHH YPOBHA CHHYCOM/IANbHOTO CHTHANa Mo BXOIY

[IPOMEKYTOYHOH 4acTOThI
10.2.1 TIpoBepka MOrpemHOCTH H3MEPEHHH YPOBHS CHHYCOMAA/IbHOTO CHIHaja [0 BXOZY

npoMexyTo4Ho#t yactots! (IT4) npoBoauTes Mo cxeme, NPHBEACHHON Ha PUCYHKE 3.

;—— =1 0.009-30 MI'u PTTE [12BM
I )
I'eneparop I'e . '%"UEUI .‘%ﬁ
o
Y
IS Lol N
' —
I
I BarTtmeTp
L——— NnoraouaemMon
MOLIHOCTH

Pucynok 3 — Cxema H3MEpeHHii YPOBHS CHHYCOHIATBHOTO CHTHAza no sxoay 14

10.2.2 YcTaHOBUTH NapaMeTphbl reHepaTopa:
PEIKHM IeHepaLiy — «PeKHM HeMOY/IMPOBAHHOTO CHIHAAY
gactota — 70 MI'u:
ypOBEHb BBIXOAHOTO curHana — 22,39 mB (87 abmkB).
10.2.3 VcTaHOBHTD NapaMeTphbl HACTPOAKH H3MEPHTEA:
PEXKHM CHEKTp:
HCTOYHMK CHrHana — Bxoa I14:
yCpeIHeHHe — BKIJL. ¢ mapaMeTpoM 20:
nojnoca o63opa — 24 MI';
KoMrpeccHusi — | OUH/TIHK:
OCTAIbHBIE MAPaMeTPhl — 10 YMOTUAHHIO.

10.2.4 IMoxate Ha Bxoa ITU u3mepurens curnan ¢ reaeparopa. Ha rpadguueckom unTepdeiice
[19BM nabmonats oToOpaxkenne curaaia yposaeM 60 a1bmkB Ha yacToTe HAaCTPOHKH H3MEPHTEI.
10.2.5 Pe3ynsTarsl IOBEPKH CYHTATE MOTOKHTEILHBIMH, €CJIH BBITIOHSIOTCS YC/I0BHS pas/ena

11 HacTosiueH METOAWKH MMOBEPKH.

10.3 Onpeenenne NOrpeliHOCTH H3MEPEHHH HANPAKEHHOCTH M0/

Jns  onpeaeneHuss  MOTPELIHOCTH — M3MEPEHHH  HANpXXEHHOCTH  37IEKTPHYECKOro
(37eKTpPOMAarHMTHOrO) mons B auanasone wactor or 30 mo 8000 MI'm mcmosne30BaTh NIOLIANKY,
yrosnersopstouyio Tpedosanmsim ['OCT P 51320-99 uin Ge33X0BYI0 Kamepy.

10.3.1 Onpenenenne TOTPEIIHOCTH  M3MEPEHMH  HANPSHKEHHOCTH  JJIEKTPHYECKOro
(3MeKTpoMarHuTHOr0) Mois B jauanasoHe wactor oT 30 mo 8000 MI'm mpoBoAMTL mO cxeme,

12



[IPUBEICHHOH Ha PHCYHKE 4.
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Pucynok 4 — Cxema nu3MepeHHH HaNpAKEHHOCTH YIEKTPOMArHUTHOIO MOJIA

10.3.2 YcraHOBHTB NapaMeTpbl HACTPOHKH H3MEPHTEIA:
PeXKHM CIEKTP:
yactora — 30 MI'u;
ycpeaHeHHe — BKJ. ¢ napamerpom 20:
nonoca o63opa — 24 MI'u;
Komnpeccus — | OuH/MHK;
OCTAJTbHBIE ApaMeTpPhl — M0 YMOTYAHHUIO.

10.3.3 W3mepeHus NpoOBOAAT METOAOM 3aMelleHus. M3MepHTeIpHYI0 aHTeHHY pacronararoT
Ha PacCTOSHMM 3 M OT H3JIydarouleil aHTeHHBI M MOJAI0T HA Hee HeMOAY/IMPOBAHHBIH CHTHANI OT
regeparopa curuanoB ¢ yposHeM Uy = 120 a1bmkB 4 4acToTOH, COOTBETCTBYIOLIEH HACTPOHKE
H3MEpHTEIs.

10.3.4 Ha rpaduueckom untepdeiice [19BM nabmoaate Hanuuyue CreKTpa CHrHana Ha
4acTOTE HACTPOHUKH H3MEPHTEIIS.

10.3.5 U3mepuTh ypoBeHb HANPAKEHHOCTH IEKTPOMArHUTHOTO 110151 IIPH NOMOLIM BaTTMETpa
IOrJIOLAEMOH MOLIHOCTH M W3MEPHTE/IbHOH aHTeHHb! £, ., a 3aTeM NpH NOMOIIM H3MEpHTens ¢

OAaTYUKOM nosist £ . (M3MEPUTEIbHOI AHTEHHOM ).

10.3.6 H3mepenus nosroputh Ha wuactotax 100, 300, 1000, 3000, 8000 MI'm (ans
COOTBETCTBYIOUIMX  Moandukanui  u3Meputenedl). BuiOpare MakCHMalbHblE  OTK/IOHEHHS
H3MEPEHHOTO YPOBHSI HAaNPA)KEHHOCTH /IEKTPHYECKOrO 11015 OT 3HAYECHHS, H3MEPEHHOI0 BATTMETPOM
C H3MEPHUTEIbHON aHTEHHOH B MOIOKUTEIBHYIO H OTPHLATEIbHYIO CTOPOHBI.

10.3.7 Pe3ynbTarsl NOBEPKH CYUTATh MOJTOKUTEILHBIMH, €CITH BLITIOIHAKOTCA YCJIOBHS pasjena
11 HacTosmeH MEeTOAHMKH MOBEPKH.

10.4 OnpeneneHue OTHOCHTEJILHOM MOrPEMIHOCTH HM3MEPEHHH YacTOThl CHHYCOMIATbHOIO
CHIHajla

10.4.1 OnpenenerHe OTHOCHTENBHOH MOTPEUIHOCTH M3MEPEHHA 4acTOThI CHHYCOMAAIbHOIO
CHTHAJIa MPOBOIMTCS MO CXeMe, PUBEJCHHON Ha PHCYHKeE 5.

E =1 0.009-30 Ml Nu PHB M2BM
['eneparop 1 . . -ﬁ“:-unur .c:-ugb
ol® i e )
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Komnapatop
YACTOTHBINA YactoTomep

Pucynok 5 — Cxema n3MepeHHii 4acTOThbl CHHYCOMAAIBHOIO CHIHANA



10.4.2 YcraHOBUTH apaMeTpbl HACTPOHKH I'€éHeparopa CHrHaJIOB:
PEXKHM reHepaluHi — «PeKUM HeMOIYTHPOBAHHOTO CHIHAAY;
yacToTa (mpu noMotnu yactotomepa) f, — 3000 MI'u;

ypoBeHb BbIxoaHOro curuana 1 mB (60 abMkB).
10.4.3 YcTaHOBUTL apaMeTphbl HACTPOHKH U3MEpUTENS:

PEXHM CIIEKTP;

4acToTa — 4acToTa HAaCTPOHKH reHeparopa:

ycpeaHeHHe — BKJ. ¢ napametpom 200:

nojoca o63opa — 250 kl'u (TA):

KoMnpeccusi — | OMH/TIHK:

PeXXHM CHHXPOHH3aluH — oT BHyTperHero OI' VVYP:

OCTA/IbHBIE TapaMeTPhl — 110 YMOTUAHHIO.

10.4.4 Habmronatk crieKTp CHrHaa, NpH HeoOXOAMMOCTH IOACTPOHTE pa3Mep H3MEPHUTETbHOM
30HBl U 4epe3 100 ¢ 3adukcHpOBaTh H3MEPEHHOE 3HA4YeHWe 4acToThl f,. . BBIYMCIHTL pasHOCTEH

qacToT Af :

‘&.f= .f;uu“.f:r'

10.4.5 V3MeHHTD pekUM CHHXPOHH3AIIMK Ha paboTy OT BCTPAHBAEMOro CTaHAapTa YacTOThL.
10.4.6 Ha6moaaTh CreKTp CHIHAIA, MPH HEOOXOAMMOCTH MOACTPOHTD Pa3sMEP H3MEPHTEIbHOH

30HbI # uepe3 100 ¢ 3adHUKCHPOBaTh H3MEPEHHOE 3HAYEHHE 4YacTOThl f,, . BBYHCIHTH pasHOCTH
qacToT Af :

Af = fou= 1o

10.4.7 Pe3ynbTaThl NOBEPKH CUHTATH MOJIOKUTENbHBIMH, €C/IH BBITIOTHIIOTCS YCIOBHS pasaena
11 HacToAIIEH METOIHKH [10BEPKH.

10.5 OmnpegeneHue OTHOCHTEABbHOH MOrPEIHOCTH [0 YacTOTe BBIXOJHOrO CHrHazua
BCTPaUBaEeMOro CTaH1apTa 4acTOThI

10.5.1 INoxats Ha BX0/1 KOMIIAPAaTOpa CHUrHal ¢ BbIX0/a BCTPAUBAEMOT0 CTAH/IapTa 4acTOTHI.

10.5.2 OTHOCHTEIBHYK [OTPEIHOCTE MO HacToTe BbIXOAHOro curHaza 10 Ml
BCTPaHBaeMOTr0 CTAHAapTa YaCTOThI H3MEPHTh C MOMOLIBIO KoMnapatopa yactoTHoro YK7-1011.

10.5.3 Pe3ynbTaThl NOBEPKH CHHTATh MOJI0KHTENbHBIMH, €CJ/IH BBINOTHAIOTCA YCIOBHA pasjiena
11 Hacrosiued MEeTOAHKH IMOBEPKH.

10.6 OnpeeneHne TOUKH MEPECeYeHMs MO HHTEPMOLYISLHH BTOPOrO H TPETHEro MOpsAaKa
10.6.1 Onpenenenue 3HaYeHHs TOYKH [EPeceyeHHs MO HHTEPMOAY/AUMH 2-TO MOpsiKa
BBITIOJTHAIOT 10 CXeMe, [IPUBEJACHHOH Ha PUCYHKE 0.

Teneparop | [ | ATrenioatop
| ;- =1 0.009-30 MI'u PI1B MIBM
T
HE 2 I
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I'eneparop 2 |— ATrenioarop

Pucynok 6 — Cxema u3MepeHHH TOYKH NepeceyeHns Mo HHTEPMOLY/ISILHA
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10.6.2 YcTaHOBHTE MapaMeTphl HACTPOHKH H3MEPHTEIS:
PEXKHM CIIEKTp;
gacrora — 1| MI';
yepeaHeHue — Bki. ¢ napametpom 200
peXHUM H3MepeHus — «Hu3Kue HCKaKeHus»:
nonoca o63opa — 250 kI'u ans nuanasona KB (2 MI'u ans nwanasona YKB u KHB3);
KoMmrnpeccHs — 1 Oun/nmuk;
OCTA/JIbHbIC TAPaMETPhI — 110 YMOTYAHHIO.
10.6.3 YcTaHoBHTE MapaMeTpsl reHepaTopoB 1 u 2:
PEKHM FeHepaliy — «PEKUM HEMOAYTHPOBAHHOTO CHTHATAN:
ypOBeHb BbIXOAHOr0 curiana — | MB (60 abmkB).

10.6.4 Ha Bxoa PIIb moxare HEMOAY/IHPOBAHHbBIE CHIHAIbl OT ABYX IEHEpPaToOpoB 4epes
CYMMAaTOp, YCTAaHOBHTb 3HAYCHHSA 4aCTOT M'eHEPaTOPOB TAKHMHU, YTOOBI PasHOCTh X YacTOT Monajaania

B IIEHTP NOJOCHI H3MEPHTEA.

Tabnuua S — Hactpoiiku reHepatopoB CHIHAJIOB

YacroTa HacTpOHKH, Yacrora YacroTra nepsoi YacroTa BTOpO#
MI'u U3MEpAEMOii OMEXH MOMEXH
momexu, Ml (renepatop 1), My (renepatop 2). Mg
1 1,050 10 11,050
3 3,050 10 13,050
10 10,050 23,100 13,050
30 (auanaszon KB) 30,050 49 18,950
30 (amanazon YKB) 30,500 49 18,500
100 100,500 49 149,500
300 300,500 99 399,500
1000 1000,500 549 1549,500
3000 2999,500 1451 1549,500
3000 (KHB3) 3000,500 4000 7000,500
8000 7999,500 4000 3999.500

10.6.5 TloanepxuBas YpOBHHM CHIHAJI0B F€HEPaTOPOB OJMHAKOBLIMH, YBEIHYMBAThL HX J10
3HAYEHHH, MPH KOTOPBIX YPOBEHb HHTEPMO1Y ISLIHOHHON COCTABJISAIOILCH, PACNIOIOKEHHOH B LIEHTPE,
HalbmozaeMoii nosnockl, Ha 6 1b mpesbllIaeT YpoBeHb ycpeaHEHHOro myma. IloacTpouts gacToTs
IeHEepaTopoB B Mpeienax ABYX COCEIHHX OTCYeTOB OTOOpa)kaeMoro CheKTpa 0 TMOJy4YeHHS
MaKCHMATBHOTO YPOBHA OTOOpa)kaeMoi CHNEeKTPalIbHOH COCTaBISIOWIEH MHTEPMOAYJIALHH 2-T0O
nopsKa.

B ciaykae oOTCyTCTBHS HMCKOMOH CHEKTpPaldbHOH COCTaB/AIOMICH MPH  JOCTHKEHHH
M@KCHMAaIbHOIO BBIXOJHOIO YpOBHs reHepatopa (23 abm) 3a ypoBeHb HHTEPMOIYJISIHOHHOM
COCTABNSAIONICH MPUHUMAIOT YPOBEHb  YCpPeIHEHHOro wyma. 3agHKCHpOBATH  YPOBEHb
MHTEPMOIY/IALMOHHO#M COCTaBIAIOLIEH NOPH30HTAILHBIM MapKEPOM.

10.6.6 3anmcare 3Ha4YCHHMs BBIXOAHBIX YPOBHEH TreHepaTopoB, ¢ Y4Y€TOM TMOTEps B
aTTEeHIATOpPax U CyMMAarope. ONpeaeNnTL YPOBEHb CHIHANA P, OT NepBoro HiM BTOPOro reHeparopa

H KOHTPOJIMpOBAaTH YPOBeHb £, HHTEPMOIYISUMOHHOH COCTaB/stoulel BTOporo mnopsaka. Jlns

MPOBEPKH HEOOX0AMMO 3a(pUKCHPOBAThL YPOBEHb HHTEPMOIYJIAUHOHHOH COCTaB/AIOUIEH BTOPOTO

MOPAAKa FOPH30HTAIbHBIM MapKepOM H, OTKJIKOYHMB BBIXOJ BTOPOTO F€HEPATOPA, HACTPOUTH MEPBbIA

Ha YacTOTY HACTPOMKH HCCIIEYeMOro YCTPOHCTBA, @ BBIXOAHOH YPOBEHb YCTAHOBUTh TAKHM, YTOOBI

oTtoOpakacMblii YPOBEHb CIIEKTPAJIbHOMH COCTAB/AIONIEH COBNAial ¢ TOPH30HTANLHBIM MapKepOM.
10.6.7 TToBTOpHTH M3MEPEHHs Ha YaCTOTAaX B COOTBETCTBHH ¢ Tabiuuei 3.
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10.6.8 Onpenenenue 3HAa4YeHHS TOYKH MEPECEUEHHS MO MHTEPMOAYISALUHH 3-ro mopsaka
BBITIOJIHUTE MO CXeMe, MPHBEJACHHON Ha pHCYHKE 6.
10.6.9 YcranoBuTh napamMeTphl HACTPOMKU H3MEPHTEIS:
PEXHUM CIEKTP;
yactora — | MI'u;
ycpeaHeHHe — BKI. ¢ napameTpom 200:
pexXuM u3MepeHus — «Hu3KkHe HCKameHus»;
nosioca 0630pa — B 3aBUCHMOCTH OT [JMana3oHa 4acTOT MEHEE WM paBHas [0JI0ce
MPOMYCKAHUS;
kommpeccusi — | GuH/MHK;
OCTaJIbHLIE APAMETPHI — 110 YMOJIYAHUIO.
10.6.10 YcranoBuTh napaMeTpsl reHepatopos 1 u 2:
PEXHUM IeHepalHy — «PeKHM HEMOYIHPOBAHHOIO CHIHAIAY,
ypOBeHb BbIX0AHOTO curaana — | MB (60 abmkB).

10.6.11 YcranoBuTh yactoty reHeparopa | Ha 0,1 xB HHKe 4aCTOTBI HACTPOHKH H3MEPUTEs,
a reHepaTopa 2 — Ha Ty e BeJIMYHHY Bbllle, rae B — yctaHoBIeHHas nojoca 0030pa H3MEpHTESS.

10.6.12 IlognepkuBasi YPOBHH CHIHAJIOB I'€HEPaTOPOB OJHMHAKOBBIMH, YBEIMYMBATh HX 10
3HAYEeHHH, MPH KOTOPBIX YPOBEHb HHTEPMOIYISIHOHHBIX COCTABJSIOIIMX, PAclONOKEHHBIX Ha
yactorax Ha 0,3%B Bblllle W HHKE YACTOTHI HACTPOHKH M3MEpHTENs, Ha 6 AD mpeBbIlIacT ypOBEHDb
YCPeAHEHHOTO IyMa.

10.6.13 Ilpu momMoLy ropu30HTANBHOIO MapKepa 0TMEYaloT YPOBEHb HHTEPMOYIAIIHOHHOM
COCTABIAIONIEH TPeThero nopsaka. 3ahukcupoBaTh ypoBeHb BHIXOJHOTO CHTHAMA P, OT NepBOro Wiu
BTOPOr0 reHepaTopa H. OTK/IIOYHMB BBIXOJ MEPBOrO reHepatopa, ypOBeHb BTOPOrO YMEHBIIATH [0
COBMAZIEHHs] ¢ MapkepoM, 3adukcupoBarb P co BTOpOro reHeparopa. 3aMKCHpOBaTb YPOBHH C
y4€TOM I10Teph B aTTEHIOATOPAX U CYMMATOpe.

10.6.14 IloBTOpHTL H3MEpPEHHUS Ha YacTOTax HacTpoiiku u3Meputend 3, 10, 30, 100, 300, 1000,

3000 MI'n 1 8000 MI'x (a71s COOTBETCTBYIOMIHX MOAM(PHKALMT).
10.6.15 Pesynbrarbi NMOBEPKH CUMTAThL MOJOKUTEIBHBIMH, €CJIM BBINOJHAKOTCS YCIOBUA

paszaena 11 HacTosLLIEH METOAMKH OBEPKH.

10.7 Onpenenenne koaddunuenta myma
10.7.1 Onpenenenue koddduiuuenta myMa BBIIOJIHAIOT 10 CXEME, IPHBCICHHOH Ha

pHCYHKE 7.

i_ -] u_l{m.sn Mlu PI1B [N2BM
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Pucynok 7 — Cxema u3mepeHuil koapduuuenTa uryma

10.7.2 YcTaHOBHTH napamMeTpsl HACTPOHKH U3MEPHTE:

pe’KHM naHopama,
auanasos gactoT (o1 0,009 mo 3000 MI'u — ans moaudukauui HAJIC.464344.062-04;

HAJIC.464344.062- 05; HAJIC.464344.062-06; HAJIC.464344.062-07; ot 0,009 10 8000 MI'u — mns
HCIIOJIHEHUH HAJIC.464344.062; HAJIC.464344.062-01; HAJIC.464344.062-

02;: HAJIC.464344.062-03);
MHOTOCTPaHWYHOE 3a]aHHE.

10.7.3 OTkmounTh BLIXOAHOM CHrHAI reHeparopa M no rpaduyeckomy HHTEpdeEHcCy,
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nepeMelas Mapkep, BblOpaTh 4acTOTY ¢ MaKCHMMaJbHBIM YPOBHEM UIyMa, NMPOM3BECTH OLIEHKY €ro
VPOBHS M YaCTOTHI B [TO3UIIMH BEPTHKATLHOrO MapKepa.
10.7.4 TlepeiitTu B pexkuM «CnexTp» U yCTAHOBUTD apaMETPbl HACTPOHKH H3MEPHTEIA:

PEXHM CIEKTp:

qacToTa — BoiOpaHHas B pexuMe «[lanopaman:

NpeyCHITHTENb BKITIOYEH;

pexuM u3Mepenus — «Huskue urymbi»;

ycpennenue — Bk ¢ napamerpom 200;

nonoca oo3opa — 250 kl'u (TA):

KoMmrpeccHus — | OMH/IHK;

mKana — B J1bM;

OCTaJIbHBIE NAapaMeTPhbl — 110 YMOTYAHHIO.

10.7.5 Ha rpaduueckom untepdeiice [19BM nabmonate cnexktp myma. [lepemeinas
H3MEPHUTENBHYIO 30HY B Mpeaenax OToOpakaeMOH MoJ0Chl, BbIOpaTh MAkCHMMalbHOE 3HAYCHHE
yCpeIHEHHOTO YPOBHS IIIyMa, BhIpaKeHHOE B Jibm.

10.7.6 BkmiOYMTHL BLIXOAHOH CHIHAJ TIeHepaTopa. YCTaHOBHTH MapaMeTpbl reHeparopa
CHIHAJIOB!

PEXKKMM I'eHepalHy — «PeXHM HEMOYTHPOBAHHOIO CHIHAIA»:
YacTOTa — YacTOTA B MO3HIHH BEPTHKAILHOIO MAapKEpa ¢ MAKCHMAIbHBIM 3HAYCHHEM;
ypoBeHb BbIXoaHOro curnana — 0,316 mB (50 a1bmkB).

10.7.7 3aduKkcHpoBaTh 3HAYCHHS MOIIHOCTH CHIHAJIA TEHEPATOPa CHrHAJIOB 110 rpaduyecKoMy
unTepdeiicy usmeputens Pe, U M0 NOKA3aHUIO reHepaTopa CHrHanos Per.
10.7.7 OTKIIOYHTE BLIXOJHOH CHIHAII FTEHEpaTopa H H3MEPHTh YCPEIHEHHYIO MOIIIHOCTE IITyMa
Pun — CpeiHUi YPOBEHb B 30HE 110 rpadHYeCKOMY HHTepheHcy H3MEPHTENS.
10.7.8 IpuBeeHHYI0 KO BXOAY YCPEIHEHHYIO MOLIHOCTb LiymMa H3MepHTens Py ¢ yderom
macitabHoro ko3 duimeHTa BLHIMHCIUTE 10 Gopmye:
P, (0Bm)=P,, (0bm)—P, (0Bm)+ P, (0bm).

10.7.10 Pe3ynbTaThl TOBEPKH CHHTaThb [OJOKHTEIbHBIMH, €C/IH BBIMOJHAIOTCS YCIOBHS
paszaena 11 HacToslEH METOIMKH NOBEPKH.

10.8 Onpenenerue yposHs (Ga3oBoro myma
10.8.1 Onpenenenue ypoBHs (ha30BOro 1ymMa BbINOIHAIOT [10 CXEME, IPHBEACHHON HAa PUCYHKE

8.
i_ 0,009-30 MI"u PITB [MM5BM
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Komnapatop
YACTOTHBINA

Pucynok 8 — Cxema u3mepenuit gpa3osoro myma

10.8.2 YcTaHOBUTH IapaMeTphl HACTPOHKH H3MEPHUTE:
PEXKHM CNEKTp;
yacTtoTy HacTpoiku — 1000 MI'w;
nosocy o063opa — 250 kl'u (TA):
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ycpeaHenue — Bxul. ¢ napamerpom 300:
OCT&JIbHBIE NapaMeTphl — 110 YMOJIYaHHIO.
10.8.2 YcraHoBUTh NapaMeTphbl reHepaTopa CHIrHANOB:
PEXHMM NeHEepaIMu — «PekKHM HEMOYTHPOBAHHOIO CHIHAIAY;
yacToTy HacTpoiiku — 1000 MI'n;
YpOBeHb BbIX0AHOrO curiana — 3,16 MB (70 abmkB).

10.8.3 Ha rpadmuueckom wuntepdeiice [IDBM nabmonare HanMuue CHrHaza reHeparopa
gactoTo# pasHoi 1000 MI'u. M3meputs ypoBenb curiana £ Ha yactote 1000 MI'w.

10.8.4 TIpu nmomomm Mapkepa H3MEPHTb YPOBEHb CHrHaNa £, MPH OTCTPOHKE OT YaCTOTHI
Hactpoiku Ha 10 kI'w.
10.8.6 ITosTopute M3MepeHHs Ha uactoTe HacTpoiiku 8000 MI'u (a1s COOTBETCTBYIOLIMX

MoAH(HKALHI H3MEepHTeNeil).
10.8.7 Pe3ynbTaThl OBEPKH CHMTATh [10JI0KUTEIbHBIMH, €CIIH BBITIOIHAIOTCA YCIIOBHA pasjiena

11 HacTosIEeH METOIMKH NOBEPKH.

10.9 Onpenenerne KCB
10.9.1 Onpenenenne kodpduumenta cTosyeil BOIHbI IPH BXOAHOM COMPOTHBICHHH PaBHOM
50 OM BBHITIOJIHAIOT MO CXeMe, MPHBEIEHHOH Ha pUcyHKe 9.

AHanusarop PI1B [12BM
LeneH = Y -:g-"nb -c:-,.ﬁ
BEKTOPHbIH

PucyHok 9 — Cxema u3mepennit KCB

10.9.2 YcTaHOBHTH napaMeTpbl HACTPOHKH H3MEPHTEIA:
PEKHM CIIEKTP;
yactora — 1 MI';
nojoca o63opa — 250 kl'u;
OCTaIbHEIE MapaMeTphl — 10 YMOIYaHHIO.

10.9.3 Usmeputs KCB Ha yacToTe HACTPOHKM H3MEPHUTEINs ¢ MOMOLIBIO aHATH3aTOpa LeneH

BEKTOPHOIO.,
10.9.4 TToBTOpHTH H3MEPEHHA HA YACTOTAX HacTpoiiku n3meputens 3. 10, 30, 100, 300, 1000,

3000, 8000 MTI'u.
10.9.5 Pe3synsTarsl NOBEPKH CYHTATh MOJOKUTEILHBIMH, €CJIH BBINOJIHAKOTCA YCIOBHA pa3aena

11 HacTOsIeH METOIMKH MTOBEPKH.

10.10 Onpenenenye 1010kl NPONYCKaHHA
10.10.1 Onpeneierne [070C NPOMYCKAHWS BBIMOJHAIOT [0 CXeMe, IPHBECHHOH Ha

pucynke 10.

i- —1 0.009-30 MI'u PITG MM2BM
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Pucynok 10 — Cxema u3mepeHHii MoJochl MponyCcKaHus
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10.10.2 YcTaHoBUTH MapaMeTpbl HACTPONKH H3IMEPHTES:
PEXKHUM CIEeKTp:
qacrora — 2 MI'w:
yCpeaHeHHUe — BKJI. ¢ napameTpom 20;
nojnoca o03opa — 2 MI';

KoMmnpeccus — | OuH/muK;
rOpH30HTANLHBIH Mapkep — 60 1bMkB:
OCTAIBHBIE N1APAMETPBI — 110 YMOTYAHHIO.

10.10.3 YcraHoBuTh napaMeTphl reHepaTopa CHIrHasloB:
PEeXHM TEHEPAIHH — «PeXKHM HEMOYTHPOBAHHOTO CHTHANIAY;
4acTOTa — YaCTOTAa HACTPOHKH H3MEPHTEIS;
ypoBeHb BbIX0AHOTO curHaza — 1 MB (60 1bmkB).

10.10.4 HaGmoaaTh CneKTp CHTHAIA Ha 4acToOTe HACTPOHKH u3Mmeputens. HM3menss gacrory
HACTPOIKH IeHepaTopa BBEPX H BHH3 OT IIEHTPATbHON YACTOThl HACTPOHKH H3MEPHUTEIIs, ONPEeNsoT
MaKCHMATbHOE 3HauUeHHe H3MEPEeHHOro YPOBHs CHUrHana reseparopa. [lepemernaior ropu30HTaIbHbIA
MapKep B NO3HIMIO HA 2 Ab MeHee H3MEPEHHOr0 MaKCUManbHOTO 3HAYCHHS.

10.10.5 IToBTOPHO, M3MEHss YaCTOTY HACTPOHKH FEHEpaTopa BBEPX M BHU3 OT LEHTPAJbHOH
YaCTOTBI HACTPONKH M3MEPHTENS ONMpeeIsiOT IPaHHYHBIC YacTOThl f, M f, MOJIOCHI MPOTYCKAHHS

M3MEpPHTENs, Ha KOTOPbIX YPOBEHb Hal/I0JaeMOro CHrHajla YMEHbIIAeTCs 70 MepecevyeHHs ¢
FOPH30HTATBLHBIM MAPKEPOM.

10.10.6 [ToBTOpUTL H3MepeHHs Ha YacToTax HacTpofikk 10 MI'u npu nosoce o630pa 5 MI'u u
Ha yactorax 80, 160, 1000 MI'u npu nonoce o63opa 24 MI'w.

10.10.7 PesynpTaThl MOBEPKH CYHMTATL MOJOKHTEIBHBIMH, €CJIM BBIMOJHAIOTCA YCIOBHA
pazaena 11 HacTosIeH METOIHKH MOBEPKH.

10.11 Onpenenenue H30MUpPATENTbHOCTH M0 NOOOYHBIM KaHaIam IpHemMa
10.11.1 Onpenenenue H30HpATEILHOCTH MO MOOOYHBIM KaHalaM MpHEMa BBIMOIHSAIOT M0
cxeme, NpUBEAEHHON HA PUCYHKE 2.
10.11.2 YcTaHOBUTH TapaMeTphbl HACTPOHKH H3MEPHTEJIS:
PEXKHM CNEKTP;
gactora— | MI'u;
ycpeasenue — Bk, ¢ napamerpowm 20;
nonoca o63opa — 250 k'
KoMIpeccHs — 1 OHH/MHK;
ropusoHTaNbHBI Mapkep — 0 1bMkB;
OCTATbHbIE APaMETPhI — 110 YMOJTYAHHIO.
10.11.3 YcTaHOBHTE napaMeTphl reHepaTropa CHrHasoB:
PEXKUM TEHEPAITHI — «PEIHM HEMO/LYIUPOBAHHOIO CUIHAIAY,
ypOBeHb BeIXoaHOro curuaza — 1 MB (60 a1bmkB).

10.11.4 HacTpouTh reHepaTop Ha 4actoTy moGovHOro Kamana npuema. HacToTsl mOOOYHBIX
KAHAI0B HA 3ePKAJBHBIX U MPOMEKYTOUHBIX YAaCTOTAX MpPEACTaBIEHbI B TA0/IHLE 0.

Tabnuua 6 - Hactpoiiku renepatopa CHrHajIo0B

% Yacrora nobo4HOro Kanana
YactoTa HaCTpOHKH YacroTa 3epKajibHOro
u3mepurens, Ml i kanana, Ml i i
: : yactoTax, Ml'u

1 141 70

3 143 70

10 150 70

. 30 170 70
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YacToTta HaCTpOHKH YacTora 3epKaibHOro AR OO HHOTO BRI
usmepuTtens, Ml ka"ana, MI 't e e L
yactoTtax. Ml 'u
30 170, 1302, 1442 70, 706
100 240, 1372, 1542 70, 706
300 440, 1572, 1742 70, 706
1000 1140, 1420, 1560 70, 280
3000 2860, 1728, 1588 70, 706
8000 7860, 6728, 6588 70, 706

10.11.5 YBenuuuTsh YpOBEHDb CUIHAJIA HA BXOJIE H3MepHTes (He 6oee +23 n1bm) 10 nossieHus
CNEKTPAILHONH COCTAB/SAIOIICH HAa YacTOTe HACTPOMKH W3MEPUTENs W COBMNAJCHHS € YPOBHS C
rOPU30HTAIBHBIM MapkepoM. 3aMKCHPOBaTh 3HaYe€HHe YPOBHA curHama U, , YCTaHOBJICHHOE Ha
reHeparope.

10.11.6 TlepecTpouTh 4acTOTY reHepaTopa CHUIHAJIOB HA YaCTOTY HACTPOHKH M3MEpHUTEls U
VMEHBIINTL €r0 BLIXOJAHOH YpOBEGHb [0 COBMAJCHHA CHEKTPAIbHOH COCTaB/SIOWICH ¢
rOPU30HTAILHBIM MapKepoM. 3apHKCHpOBaTh 3HaueHHe ypoBHs curHana U, yCTaHOBIEHHOE Ha
reHeparope.

10.11.7 Ipu He oOHaApYKEHHH CHIHAJIA HA YACTOTE HACTPOHKH 10 AOCTHKEHHIO MAKCHMAIbHO
JIOMYCTUMOTO BXOAHOrO ypoBHS (+23 1bM) MK MaKCHMaJIbHOTO BBIXOTHOTO YPOBHS r€HepaTropa Ha
yacToTe NOOOYHOro KaHazia, 3a ypoBeHb U NPHHUMAIOT 3HAYEHHE YCPEAHEHHOIO YPOBHA 1IYyMa, a 3a

ypoBeHb U, - BBIXOJHOH YPOBEHb FeHEpaTOpa.

10.11.8 IloBTOpuTh M3MEpEHHS HAa 4YacTOTaX HACTPOMKH HM3MEPHTE/IS B COOTBETCTBHH C

Tabmuuei 6.
10.11.9 PesynsTarel MOBEpKH CUUTATh MOIOKWTENbHBIMH, €CITH BBIMOIHAIOTCS YCIOBHS

pa3zena 11 HacTOALIEH METOAMKH MTOBEPKH.

11 IOXTBEPKIEHUE COOTBETCTBHUSI CPEJACTBA U3MEPEHHH
METPOJIOT'HYECKHUM TPEBOBAHUAM

11.1 ins nonyyesnsix B mynkre 10.1 pe3ynbratos u3Mepenud K, , Ha 4acTOTax HaCTPOHKH

u3MepHTens M rerepatopa 1. 3. 10, 30, 100. 300, 1000, 3000, 8000 MI'u (y4uTsiBas MOAHDHKALHIO
M3MEPUTENs) BBIYMCINTD pasHOCTb yposHel AK , ab:

AK. =K,  -K

yom *

Pe3ynbTarTsl IOBEPKH MO AaHHOI ONEpaluK CUHTAIOTCS [10JI0KHTEIbHBIMH, €CJTH MOTPEITHOCTh
M3MEpPEHHil YPOBHA CHHYCOMIATBHOTO CHTHana 1o anTeHHoMy BXxoay AK, ne Gomee + 1 1b B

JuanasoHe paboYHX 4acTOT, yKa3aHHBIX B Tabnuue 7.

Tabmuua 7

HaumeHoBaHHe XapaKTepHCTHKH 3HaueHue
Jmanason pabounx yactor, MI'u:
- [P M3MEPEHMSIX 10 KOMMYTHPYEMbIM AHTEHHBIM BXO/aM [Uisi MOAHGHKALHIA:
HAJIC.464344.062. HAJIC.464344.062-01. HAJIC.464344.062-02, | ot 0,009 zo 8000
HAJIC.464344.062-03 '
HAJIC.464344.062-04. HAJIC.464344.062-05., HAJIC.464344.062-06.| ot 0,009 no 3000
HAJIC.464344.062-07
- TIpH H3MepeHHsIX GJI0KOM BHIHOCHOTO JIaTYHKA MO U1st MOAM(HUKALMIA:
HAJIC.464344.062, HAJIC.464344.062-02 ot 20 o 8000
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HanmeHoBaHHe XapakTepUCTHKH 3Ha4yeHue
HAJIC.464344.062-04, HAJIC.464344.062-06 ot 20 ao 3000
JInanasoH H3MepeHWit ypoBHEH CHHYCOMQILHOIO CHIHANA M0 KOMMYTHPYEMbIM
aHTeHHbIM BXozaM, 1bMKB, He MeHee:
- 1o Bxoay «0,009...30 MI'u» B qauanasone yactor ot 0,009 no 1 MI 'y ot 0 o 120
- 110 Bxoay «0,009...30 MI'» B qmanasone wactot ot 1 1o 30 M ot 0 mo 130
- 110 BX0/1aM «1», «2» B ananasone yactoT ot | 710 3 I'Tu s MomduKaimii:
HAJIC.464344.062-04, HAJIC.464344.062-05, HAJIC.464344.062-06,
HAJIC.464344.062-07 ot 0 g0 130
- 110 BX0ozaM «1». «2» B auanasore 4actot ot | 20 8 I'T 1 s MomduKarmii:
HAJIC.464344.062, HAJIC.464344.062-01., HAJIC.464344.062-02,
HAJIC.464344.062-03 or 0 go 130
- 1o Bxoxy «3» B muanasone yactot ot 20 2o 3000 MI'u ais Moanduxanmii:
HAJIC.464344.062, HAJIC.464344.062-01, HAJIC.464344.062-04,

HAJIC.464344.062-05 ot 0 no 140
HAJIC.464344.062-02, HAJIC.464344.062-03. HAJIC.464344.062-06,

HAJIC.464344.062-07 ot 0 no 130

- 10 BXoay «4» B auanasose yactor ot 20 10 3000 Ml 1t ot 0 1o 130

11.2 Pesynbrarsl noBepkH 1o nyHKTy 10.2 cyMTaloTCs NMONOKHTENLHBIMH, €C/TH H3MEPEHHBIN
VPOBEHb CHHYCOHMJAQTBHOIO CHIHAMA MO BXOAY MPOMEKYTOYHOH 4YacTOTHI HAXOAHTCA B Npejeiax
= 0,5 nb.

11.3 Jlns noayyenssix B nyHkre 10.3 pesyvastatoB n3mepenuit £ ¢ ucnoaszosanneM bB/I

H BHEIIHHX H3MEPHTE/IbHbIX AHTECHH BBIYMCINTH MOTPEIIHOCTh H3MEPEHHH HANpPAKEHHOCTH
3JIeKTPHYECKOTO (37IeKTPOMAarHUTHOTO) nons AE:
Ab=F _.<E .

Pe3ynbTarTsl HOBEPKH 110 JAHHOH ONEPaLMH CYUTAIOTCS MOTOKUATEIBHBIMHU, €CJTH MTOTPEITHOCTD
M3MEPEHHH HANPKEHHOCTH JIEKTPHYECKOrO (MeKTPOMArHUTHOro) o ¢ uenonssosankdeM bBJIII
He Oonmee =3 ab: ¢ HCMONB30BaHHEM BHEIUIHMX H3MEPHTE/bHBIX AHTEHH 110 KOMMYTHPYEMbIM
aHTeHHBIM BXojaM He Gonee + (1+|AK|) ab. rae AK — norpewHocTh onpeaenedus Koapduuuenta
KaTHOpOBKH H3MEPHTEIbHbBIX AHTCHH.

11.4 JIns nomy4yenHbiX B myHKTe 10.4 pe3yibTaTroB M3MEPEHHH BBIYHCIIHTH OTHOCHTEIBHYIO
MOTPENIHOCTh H3MEPEHHH YacTOThl CHHYCOH/IAIbHOIO CHIHANA O, :

5 A

il
Pesynbratel NOBEpKM NO JAaHHON OMEpaldH CYHTAIOTCS  MOJIOXKUTC/IbHBIMH, €CIIH
OTHOCHTEJIEHAsA HOFpCI].IHOCTh H3M€peHHﬂ HaCcTOoThl é‘! oT BH)’TpeHHCI"O OHOPHOFO reHepaTopa HE

Bonee £5 x1077, a IpH CHHXPOHHM3ALMH H3MEPHTEJIS OT BCTPAHBAEMOT0 CTAHAAPTa YacTOThI 3HAYCHHE
OTHOCHTETBHOM MOTPENHOCTH H3MepenHit acToTsl §, He Gonee £1 x107.

11.5 Pe3ynbTarsl noBepkH no myHKTy 10.5 CYHTAIOTCS NOI0KHTEIbHBIMH, €CJTH OTHOCHTEIbHAS
MOrPEIHOCT 110 YacToTe BbIXoAHOro curhana 10 MI'm BcTpauBaemMoro cranjapra 4acToThl He
npesbimaer +1x1077.

11.6 Jina nonyuenHsix B nyHkte 10.6 pe3ynsratoB u3MepeHuit P W F| BBIYMCIHTH TOHKY
nepeceyeHus N0 HHTEPMOYISLUH BTOPOro nopsika /P2, -
IP2 = 2%P,—R.
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Pe3ynbTaThl MOBEpKH MO AAHHOH ONEpalHK CYMTAKOTCA TOJIOKHTETbHBIMH, €CIH 3HAYCHHS
TOYKH [E€PeceYeHnd M0 HHTEPMOAY/ISIIHH 2-r0 nopsaka B auanaszone yactot ot 0,009 no 30 MI'u we
menee 30 nbwm; B nuanazone yactor ot 20 no 3000 MI'y He menee 40 nbm; B 1uana3oHe 4acToT OT
3000 go 8000 MI'u He menee 30 abm.

Jina nonyyeHHbsIX B myHkTe 10.6 pesynbratoB u3MmepeHHit B W P, BBIMHCIHTH TOYKY

MEPeCeYCHUS 110 HHTEPMOAY IALHH TPEThero nopsaka /P3:
Pl‘ e PI'
IP3 = p;.,_u .
2
Pe3ynbTarel MOBEPKH M0 JAHHOW ONEpaluMy CHMTAOTCA MNOJIOXKHTEIbHBIMM, €CIH 3HAYECHHS
TOYKH IepeceveHns 110 HHTePMOAY IsiunK 3-ro nopsiaka B ananasone yactor ot 0,009 xo 30 MI'u ne

menee 0 a1bMm; B guanasose yactot ot 20 g0 3000 MI'y He menee 10 abm: B auanasone yactor ot 3000
J10 8000 MI'u e menee 0 nbm.

11.7 ins nonydenusix B nyHkre 10.7 pe3yibTaTtoB U3MEpeHHH BBIYHCIHTL KodQduuHeHTa
myma K,,:

K, =P, -10log,(B)+174-K, = P, ~10log,,(Bx K, ) +174-K, = P, +142,4,

i
rae B — SKBUBAJEHTHas IIYMOBas 10710ca;
f — 3HaueHue OMHA (MOXKHO CYHTATh B COOTBETCTBYIOLEM OKHE H3MEPHTEIIN),
K, — k03 dunment ymupenus pasublit 1,84 (3a cueT NPUMEHEHHOrO OKHa):
K, — ko3(duruent nepesaun u3MepHTEs, ¢ Y4ETOM IPalyHPOBKH LIKATbI H3MEPHTEA BO

BXOIHBIX BeTHUHHAX, paBeH eaunuLe (0 ab).

PesynbTaTsl MOBEPKH MO AAHHOH OMEPAIMH CYHTAIOTCS MOJOKHTENbHBIMH, €CIIH 3Ha4YCHHE
ko3¢ duienTa myma B quanasone 9actot ot 0,009 1o 20 MI'u ne Goaee 15 ab, a B anana3sone yactot
ot 20 10 8000 MI'u He Gonee 12 ab.

11.8 Jl1s nosyyeHHbix B nyHkTe 10.8 pe3ynbratoB umepenuit £, , M £, BbIYMCIHTb YPOBECHb

L

. obu
CNeKTPabHOM [UIOTHOCTH MOLIHOCTH (Da30BOro myma Sqo[r— :

U
obu
Sp| ——
Iy
Pe3ynbTaTsl MOBEpKH 10 JAHHOH ONMEpallMH CYMTAIOTCH MOJIOKHTE/IbHBIMH, €CIH YPOBECHb
CIEKTPAIbHO# MI0THOCTH MOIIHOCTH (ha30BOIO LIyMa IIpH OTCTpoiike o1 Hecyeii 10 k['u cocrasnser

He Gonee mumayc 100 abu/T'u va wacrore 1000 MI'n u me 6onee munyc 90 abu/I'u Ha uacrore
8000 MI'..

P,

10&1y

_R _IOIOgm(B):PHn!u _R -3L6.

11.9 Pesyaprars! nosepk# mo nyHKTY 10.9 cuuTalOTCs 1M0J0KHTEIBHBIMH, €ClTH H3MEPEHHBIE
snauenns KCB He 6onee 2.5.

11.10 {ns nonyuennsix B nyakte 10.10 pe3ynbTaToB u3mepenuii f, 1 f, BbIYHCIHTB MONOCY

NpONyCKaHus usmepurensa Af, :

-
A= |fi- £l

PesynbTaThl MOBEPKH MO JAAHHOH ONEpalHH CYMTAIOTCS MONOKHTENBHBIMH, €C/IH M0J0ca

nponyckanus Af, Ha LeHTpaibHOM yactoTe HacTpoiiki 2 MI'i ne menee | MI'w; va 10 MI'u He Menee

2 MI'w; Ha 80 MI'u He meree S MI'it; na 160 MITu ve menee 10 MI'w; ma 1000 MI'u He menee 22 Ml L.



11.11 JInga nonyuennsx B nmyHkre 10.11 pesynbratoB usmepenuit U, u U_ BeIMHCIHTDH

U30HpaTeNbHOCTH MO MOOOYHBIM KaHanam npuema A4, ab:
A= U -U,.
Pe3yabTaThl MOBEPKH N0 JAHHO# ONepaliyi CHYHTAIOTCS [OI0KHTEIBHBIMH, €C/TH MUHHMAIBHOE
3gaueHHe u3duparenbHOCTH A 1o nobovHbM KaHanam npuema He menee 80 nb ma wacrorax

Hactpoiiku ot 0,009 1o 3000 MI'm u me menee 70 ab na wyactorax Hactpoiku ot 3000 ao
8000 MTI'w.

11.13 CpaBHHTb 3HAYEHHS METPOJOrHYECKHX XapaKTePHCTHK, MOJTYYEHHBIC MPH MOBEpPKe
u3MepuTens HanpskeHHoctH nons  naHopamHoro APFAMAK-MC., ¢ merponornueckumu
TpeGOBaHUAMH K CPEICTBAM H3MEpPEeHHH MOIIHOCTH 3J1eKTPOMAarHHTHbIX KosieOanuil B COOTBETCTBUH
¢ rOCYAapCTBEHHOH MOBEPOYHOH CXEMOH, YTBEp:KIACHHOH npukasom DeaeparbHOro areHTCTBa Mo
TEXHHYECKOMY peryiaupoBanui0 u Merponoruu ot 30.12.2019 Ne 3461 «O6 yrBepkaeHHH
rOCYJAapCTBEHHOH IMOBEPOYHON CXEMBl JUIS CPEICTB HW3MEPEHHMH MOIIHOCTH 3JIeKTPOMArHMTHBIX
konebauwmii B auanasone yactot ot 9 kl'u 10 37.5 I'Tuw.

11.14 Pe3ynbTarhl IOBEPKH CUMTAIOTCA MOJI0KUTEIBHBIMH, €CITH 3HAYCHHS METPOIOTHYECKHX
XapaKTepUCTHK, [OJYHYCHHbIE NOPH TOBEPKE HM3IMEPHTENS HANpHKEHHOCTH MOJs MaHOPaMHOro
API'AMAK-HUC, coOTBETCTBYIOT METPOJIOTHYECKAM XaPAaKTEPHCTHKAM, YKa3aHHbIM B ONIHCAHHH THIIA
¥ TOCYJapCTBEHHOH MOBEPOYHOH CXeMe Ul CPeICTB W3MEPEHHH MOIUHOCTH 3JIEKTPOMArHMTHBIX
KosneOanuii B JManasone 4actot oT 9 kKl ' no 37.5 I'Tw.

11.15 Pe3yabrarhl MOBEPKH CYMTAIOTCS OTPHUATEIBHBIMH, €CJIH XOTs Obl 110 OJAHOMY IYHKTY
METOAMKH T[OBEPKH H3MepuTelb HanpsokeHHocTH mnonas naHopamubii  APITAMAK-HUC  He
COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM.

12 O®OPMJIEHHUE PE3VIIbTATOB ITOBEPKH

12.1 OdopmiieHre IPOTOKOJ MOBEPKH NMPOBOJNTCSA MO 3asgBIEHUIO BIIAJIENbIa H3MEPHTEIS HIH
JIHLA, NPEACTAaBHBLIErO ero Ha NMoBEpKYy.

12.2 Csemenus © pe3yabTatax MOBepKH H3MepHuTens nepeaarorces B DeaepaibHblii
uH(pOpMaHOHHBIH (oHA N0 odecneyeHnIo eAHHCTBA H3IMEPEHHH.

12.3 [lo 3asBiacHUIO BAaAenbla U3MEPHTE/S HIIH THLA, NMPEJACTABHBIIErO €ro Ha MoBepKy, B
clyyae TMONOKHMTENBHBIX DPE3yIbTAaTOB MOBEPKH (MOATBEPKIACHO COOTBETCTBHE H3MEPHUTEs
METPOJIOTHYECKHM TpeOOBaHHAM) HAHOCHTCS 3HAK I[IOBEPKH H (MJIM) BbLIACTCHA CBHACTENLCTBO
0 TMOBEpKe.

12.4 [lo 3asBieHuI0 BIaAeNblia H3MEPHUTENS WK JIHIIA, MPEJCTABUBILETO €ro Ha MOBEPKY, B
Cly4yae OTpHLATEIbHBIX pe3yJbTATOB MOBEPKH (HE MOATBEPKAEHO COOTBETCTBHE H3MEPHTE/ISA
METPOJIOTHYEeCKHM TpeOOBaHHAM) BbIAACTCS U3BELIEHHE O HENPHIOAHOCTH K TPHMEHEHHIO.

12.5 Cnoco0 3ammThl CPeACTBa HM3MEPEHHH OT HECAaHKIIMOHHPOBAHHOIO BMENIATENILCTBA
MpEe/ICTABJIEH B OTHCAHUH TUTIA, JIOTIONHHTENbHBIX JeHCTBHIH M0 coOM0AeHUIO TPEOOBAHHH 110 3ALINTE
Cpe/ICTBa U3MEpeHHit 0T HeCAHKLIMOHHPOBAaHHOIO BMELIATENLCTBA He TpebyeTes.

HauanbHuk oTaena
®I'BY «'HMLI» Munoboponsl Poccun

Hayunblit coTpyaHuk
®I'BY «'HMLI» MusoSoposs Pocenn M 0.A. Pynakosa

K.C. YepHses
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