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Hacrosimas  MeTonmka — pacmpocTpaHsieTcs Ha — npeo0pa3oBaTeld  BTOPHYHEIE
BuOpousmepuTebHele cepud VSE (manee mpeoOpasoBarens) M YCTAHABIMBAE€T METOIMKY MX

NIEPBUYHON U [EPUOJUMYECKOMH TOBEPOK.

WuTepBan Mexmy MOBEPKaMH, 3 roia.



1. OIIEPAIIMH ITOBEPKH

1.1. Tlpu npoBeneHHWM NEPBHYHOH M NEPHUOIUYECKOH MMOBEpOK npeobpasoBaTeneii
BTOPHYHBEIX BUOpPOM3MEPUTENBHEIX cepud VSE BEINONHAIOT onepauuu, ykasaHHsie B Tabnuue 1.

Tabnuua 1
Haumenoganue onepauuu Homep nyHkra [IpoBenexue
omnepalyu MpH HOBEPKE
NEepBHUYHOM HEPHOIUYECKOM
1 2 4 5
Brewmnuit ocMoTp 7.1 Ia na
OnpoboBanue T2 na na
Omnpenenenye OCHOBHOM OTHOCUTENIBHOM 7.3 Ja Ja

TIOTPEITHOCTH W3MEPEHHI BUOPOYCKOPEHUA
Ha 0a3oBoii yactote 100 I'y

OnpeneneHue OCHOBHOM OTHOCUTENBHOMN 7.4 na Ia
MOTPEIIHOCTH U3MEpPEHUl BUOpOYCKOpEeHUs
B quanasone yactot oT 2 go 12000 I'g

OnpeneneHue 0OCHOBHOM OTHOCUTENBHOM il Ia Ja
NOTPELIHOCTU U3MEPEHHUH BUOPOYCKOPEHHUS
COBMECTHO ¢ BHOpoIpeobpasoBaTeIIMu
cepuii VSP u VSA

* B coomeemcmeuu c 3aseienuem enaoenvya CH, noeepxa npeobpaszosameneii 6mopuyHvix
subpousmepumenvuvix cepuu VSE moowcem npoeodumcs coemecmuo ¢ 6ubponpeobpasoeamenamu
ceputi VSP u VSA (oanee — eubponpeobpasosamenu), IFM Electronic GmbH, I'epmanus e
coomeemcmeuu ¢ n. 7.5. Ilogepxa no n.n. 7.3-7.4 npu smom moxcem He npoeooumcs. Iloeepka
npouzeodumcs €  Ouanazone  pabouux — ampaumyd U Yacmom  NOOKMIOYAeMo20
subponpeobpasoéamens (6 npedenax Oonycmumelx Ona npeobpasosameneti GMOPUUHLIX
subpousmepumensuvix VSE) ¢ ob6s3amenvHvlm yKazanuem 6 céudemenscmee 0 noéepke u/uiu 6
nacnopme (6 3a6ucumMocnu om mozo, KyOd HAHOCUMCA 3HAK NO6epKu) ungopmayuu ob obveme
npoeedennoii nogepxu. Ilpu omcymcmeuu 3aa6ieHus enadenvya nosepka no n. 7.5 He
MPOBOOUMCA. ‘




2. CPEICTBA ITIOBEPKH

2.1. Ilpu nmpoBeneHUH MOBEPKH HEOOXOAUMO MPUMEHSTH OCHOBHEIE U BCIIOMOTATENbHBIE
CpEeJCTBa NOBEPKH, NIPUBENECHHEIE B Tabuule 2.
Tabnuua 2

Homep | HammeHoBaHWe W THI OCHOBHOIO HJIM BCIIOMOTATeNbHOIO CpEICTBA IOBEPKH,
IyHKTa | 0003HAa4YEHHE NOKYMEHTa, PerjiaMeHTUPYIOIIEro TeXHUYeCKue TpeboBanus U (Uiu)
MOBEPKU | METPOJIOTHYECKHE M OCHOBHBIE TEXHHYECKHME XapaKTEPHCTHKH.

7.3 I"'eHepaTop CUrHajoB CIOXKHOH (GOpPMEBI CO CBEPXHMU3KHM YpOBHEM HckaxeHwil DS
360 (T'ocpeectp Ne 45344-10)

Ludporoit mynsTumerp Agilent 34410A (T'ocpeectp Ne 33921-07)

Obpasnoseiii umutarop IEPE natuukor Momenu 401B04

7.4 I'eneparop curxanoB ciokHON (OPMEI CO CBEpXHH3KUM YpOBHeM HcKaxeHui DS
360 (T'ocpeectp Ne 45344-10)

Hudporoii mynstumerp Agilent 34410A (Tocpeectp Ne 33921-07)

O6pasuoseiii umutarop IEPE natumkos mogenu 401B04

7.5 IloBepouHas BuOpauuoHHas ycTaHOBKa 2-ro paspspga no npukaszy Ne 2772 or 27
nexabps 2018 r.

2.2. JlomyckaeTcs NPHUMCHSATH JpYrHEe CpENCTBAa IOBEPKH, YIOBIETBOPSIOLINE
TpeOOBAHUAM IO OrPELIHOCTH.

3. TPEBOBAHHA K KBAJTMO®UKALIMU TTOBEPUTEJIEHN

3.1. K nosepke nomyckaroTcs JIMLA, UMEHOIHE HeoOXOJuMbIE HaBBIKM MO pabore ¢
nono6upME CH ¥ 03HAKOMIIEHHBIE C 3KCILTYaTAllHOHHOH JOKYMEHTaLKEH.

4. TPEBOBAHWMA BE3OITACHOCTH

4.1 Ilepen npoBeneHHEM MOBEPKH 000pYyIOBaHHME MODKHO OBITH MOATOTOBJIEHO K paboTe
B COOTBETCTBHH C IKCIUIyATAIHOHHOW JOKYMEHTALIHEH.

4.2 Cpencrea NOBEpKH, BCIOMOraTeNbHBIE CPEJCTBA W NOBepsAeMblil mpeobpazoBarens
JIOJDKHBI MMETh 3alllHTHOE 3a3eMJICHHE.

5. YCIJIOBUA ITPOBEJNEHNW S TIOBEPKHA
5.1 Ilpu npoBeaeHUH MOBEPKH JOJDKHBI OBITE COOJIIOIEHB] CAEAYIOIIME YCIOBUS:

- TeMIIepaTypa okpyxarouiero Bozayxa: 20 £5 °C

- OTHOCHTENIbHAS BIAXHOCTE: 60 £20%

- atmocepHoe nasneHue: 101 £5 klla

- HanpsKeHWe WCTOYHMKA IUTAaHUS TOBepseMoro INpeoOpa3oBaTens NODKHO COOTBETCTBOBATH
3HAYEHHUIO, YKA3aHHOMY B TEXHUYECKOU TOKYMEHTallUu.

5.2 Tlepen npoBejeHHEM NOBEPKU MpeoOpa3oBaTeh JOKEH OBITH NOATOTOBEH K paboTte
B COOTBETCTBMH C TEXHHUYECKOH HOKYMGHTaHHeﬁ.



6. IIOAI'OTOBKA K IMPOBEIEHHIO [TOBEPKH

Ilpu moaroToBke K NPOBEACHHIO MOBEPKH MODKHO OBITH YCTAHOBIEHO COOTBETCTBUE
npeoGpazoBareneil CIeAYIOIMIHM TPeOOBAHUAM:

- OTCYTCTBHE MEXaHUYESCKHX MOBPEKAeHMH npeobpazoBaTens U JMEKTPUYECKUX PA3hEMOB;

- pe3b00BEIE YACTH 3NEKTPHYECKHX Pa3beMOB He JO0JDKHEI HMETh BUAUMBIX TIOBDPEKIEHHIA.

B ciyuae HecooTBeTcTBHMA mpeoGpasoBarels XOTA Ol OJHOMY U3 BBINIE yKa3aHHBIX
TpeOOBaHUMA, OH CUMTAETCA HENPUTOJHBIM K IPHMEHEHMIO, MOBEPKA HE TNPOHM3BOIAUTCS [0
YCTPaHEeHHUs BHISBICHHBIX 3aMEUaHUM. |

Bce npubopel MODKHEL OBITE MPOTrPeTHl W MOATOTOBIEHEl K paboTe B COOTBETCTBHH CO
CBOEH 3KCIUTyaTalldMOHHOMN TOKYMEHTAIMEH.

7. IIPOBEJJEHUE ITOBEPKH

7.1 BHemHuit ocMoTp

IIpi BHelIHEM OCMOTpE YCTaHABIIMBAKOT COOTBETCTBHE KOMILIEKTHOCTH W MapKHPOBKH
TpeOOBaHMAM OKCIUIyaTAlMOHHOM JOKYMEHTAlUMH, 4 TaKkkKe OTCYTCTBHE MEXaHWYECKHX
TIOBPEXKICHHI KOPITyCOB NpeoOpa3opaTeieil, COeNUHUTENEHEIX Kabenel U pa3beMoB.

7.2 OnpoboBanue

7.2.1 TlpopepsioT paboTocrnocobHOCTE mpeoOpasoBaTelsi B COOTBETCTBMH  C
9KCILIyaTallHOHHON NOKYMEHTAlUEH.

7.3. Onpezienenye OCHOBHOM OTHOCHTENBHON MOTPEITHOCTH U3MEPEHHUIT BUOPOYCKOPEHHS
Ha 6a3oBoit yactore 100 I'm.

Onpenenenre 0OCHOBHOH OTHOCHTENBHOM MOTPELIHOCTH H3MEpEHUs] BUOPOYCKOpEHHs Ha
Gazoeoii yactore 100 't MPOBOAKMTCA NMpPH MOMOLIM TEHEPATOpa, MYJILTHMETPa M 06Pa3lIOBOro
nmutaropa IEPE narunkos mogemu 401B04. CoemuHsAOT BEIXO[ reHeparopa yepes o6pasioBklii
umuratop 401B04 co Bxomom mpeobpasomarens. IlpeoOpasoBarens MNOAKIIOYAIOT K
NIEPCOHAIBHOMY KOMIIBIOTEDPY, 3aal0T 3HaueHue Kod(uuueHTa npeodpasoeanus pasHoe 10,2
MB/M-¢? ¢ momoupro nporpammuoro obecrnedenus VES004, yeranosneHHOM Ha [1K.

Ha reneparope noouepenHo 3aJal0T CHHYCOMIAJIbHOE HANPSKEHHE HAa 0a30BOM 4acToTe
100 I'u cooTeeTcTBYIOLIEE HE MEHEE IATH 3HAYEHMSIM QMANa3oHa M3MEpeHuil (peKoMeHIyeMble
3HAYCHMsA NofaBaeMoro Hanpsbkenus 10,2; 102; 1020; 3060; 5100; 9996 mB).

g Kaxnoro M3MepeHus (QUKCHPYIOT H3MEpEeHHOE 3HaueHWe BHOPOYCKOpEHHs I10
[EPCOHAILHOMY KOMIIBIOTEDY. 3aJaHHOE 3HaYeHHe BUOPOYCKOPEHHUS pACCUMTHIBAIOT IO (hopMye:

g =Y
wo = (1)

np
rae Umr) - 34JaHHO€ 3Ha4YCHUE BXOOHOI0 HAIPAXKCHHUA, MB;

K,, - koauument npeobpasosanus 3aaHHbIi 1715 nipeobpasoBarels, MB/M-¢c2.

OCHOBHy}O OTHOCHTEIBHYIO IMOTPEMTHOCTE ONPEACIIAOT 110 d)OpMyHe:
ai - aza'd

O =—"-""2.100 (%
aaad ( '0) (2)

IIe a, - U3MepeHHOe 3HaYeHHe BUOPOYCKOPEHH s sl i-0r0 u3MepeHusi, M/c2.
[lonydennsle 3HaUeHNs 3aHECTH B TAOIULY 3.



H3zmepenns nposoaunuck Ha 6a3oBoii yacrore 100 'y Tabmuua 3

3amaBaeMoe 3HaueHue | 3ajaBaeMoe 3HayeHHe | M3MepeHHOe 3HaYeHuHe OcHoBHAas
HanpsixeHus, MB BUOpOYCKOpeH s, M/c? | BUOPOYCKOpEeHH s, M/c? OTHOCHTEJIbHAS
' ‘ MOIPEeIHOCTh
H3MEPEHUS
BUbpoyckopenusa, %
10,2 1
102 10
1020 100
3060 300
5100 500
9996 980

IIpeobpasoBarens cuMTacTCA MPOLICHIIMM [OBEPKY [0 [JAHHOMY [YHKTY, €CIH
TIOJIy4YEHHBIE 3HAYEHHUs] OTHOCUTENFHOM IOTPEITHOCTH He MpeBhImaiT +1% .

7.4 OnpeneneHre OCHOBHON OTHOCUTENBHOM MOTPEIIHOCTH W3MEPEHHI BHOPOYCKOpEHHUS
B AuanazoHe 4yactoT oT 2 g0 12000 I'm.

Ompepnenenrie 0CHOBHOM OTHOCHMTENBHOH MOrPEITHOCTH M3MEPEHHS BUOPOYCKOPEHHUs Ha
6asopoii yacrore 100 I'y mpoBoaMTCS NpH NOMOIIM reHEpPaTopa, MYJILTHMETPa H 00pasLoBOro
umuraropa IEPE paryuxos mozenu 401B04. CoenuHsIOT BBEIXOJ reHepaTopa yepes o0pa3luoBbii
umurarop 401B04 co Bxomom mpeobpasoparens. [lpeoGpazoBaTens MOAKIIOYAIOT K
MIEPCOHATIEHOMY KOMIIBIOTEPY, 3aJal0T 3HaueHue KodpduuueHra npeobpazoBauus pasHoe 10,2
MB/m-¢? ¢ momompro nporpaMmHoro obecriedenus VES004, yeranosnenHoM Ha TTK.

Ha renepatope mnoouepenHo. 3afaioT (UKCHpPOBAaHHOE 3HAUYE€HHE CHHYCOMJIAIBHOIO
HalpsDOKeHUs (peKoMeHjyeMoe 3HayeHue HampsokeHus 102 MB) He MeHee 4eM Ha BOCHEMH
3HA4YECHUAX JuanazoHa pabouux yactoT (pexomeHayemsle uyactoTel: 2; 10; 60; 100; 300; 1000;
5000; 12000 I'm).

Jlnis Kakaoro usMepeHHs (QUKCUPYIOT M3MEpPEHHOE 3Ha4YeHHWe BHOPOYCKOPEHHS II0
IIEPCOHAIILHOMY KOMIBIOTEPY. 3alaHHOE 3HaYyeHHe BUOPOYCKOPEHHs PacCUMTHIBAIOT Mo (opmyrne
(1).

OCHOBHYIO OTHOCHTENBHYIO [IOTPELIHOCTE ONpeeNstoT o gopmyne (2).

[lonydennsle 3Ha4eHNs 3aHECTH B TaOMULy 4.
3anaBaemoe 3HaueHue Hanpsikenus 102 mB Tabnuua 4

3amaBaeMoe 3anaBaemoe 3HaueHue | Mamepennoe 3Hayenue | OCHOBHAS OTHOCHUTENbHAsS
3HAYECHUE BUOPOYCKOpEHHs, M/c* | BHOPOYCKOpEHHS, M/c? MOTPELIHOCTH HU3MEPEHHUS
4acTOThl, [ It BUOpoyckopeHus, %

2

10

60

100

300 10

1000

5000

12000

[MpeoGpaszoparens cyMTaeTcs NPOLICAIIMM MOBEPKY [0 JAHHOMY IYHKTY, €CI{
TNI0JTy4eHHbIe 3HaUueHUs! OTHOCUTENILHOM MOTPeIlHOCTH He MPEeBHIIAloT +5 % .




7.5 Ompenenenre OCHOBHOH OTHOCHTENBHOM MOTPEIIHOCTH M3MEPEHHI BUOPOYCKOPEHHS
COBMECTHO ¢ BUOponpeoOpasoBatensMu ceprii VSP u VSA.

Ilpy moAKIOYEHHHM K BTOpPMYHOMY NpeobpasoBaTento BHOponpeoGpasosarelneil cepuu
VSP mnepen nposefieHMEM TOBEPKM HEOOXOAMMO OINPENENHTh AEHCTBUTENBHEINA KOG HUIMEHT
npeoOpa3oBaHKs MOAKIIOYaeMoro BuOponpeobpaszosares cepun VSP.

Jlnst 3TOro HEo6X0AMMO YCTaHOBUTH BHOpompeobGpasosareis cepur VSP Ha BubpocTon
HOBEPOYHOH BUOPAIlIHOHHOM YCTAHOBKHM 2-T0 paspsaa. Ha nmoBepouyHoii BUGpaloHHON yCTaHOBKH
2-ro paspsja BOCHPOM3BECTH Ha 0a3oBoi yactore 100 I'iy 3HaueHHe BHOPOYCKOPEHMS paBHOE
10 m/c2.

HelicTButensHoe 3HaueHHe Kkoddduumenta ' npeobpazopanms Ky, MB/M-c2  ais
BHOpONpeoOpa3zoBaTes ONpeieNaioT 1o Gopmye:

Ky = Kycr x 224 3)

3A0

rae Kyvcr ycranoenensslii ko3¢duuuent npeobpasoBanusi BuOponpeoOpazoBarens |,
MB/m-¢? (10,2 MB/m-¢?), i

Ausy - W3MepenHoe Bubpoyckopenne CK3, m/c?,

Asay — BUOpOycKopenue 3agansoe CK3, m/c? (10 m/c?).

Iocne BelUMCIEHHMS JEHCTBUTENBHOTO Ko3dduimeHTa mpeodpazoBaHus IS KaKIO0ro
BHOponpeobpasoBaTes HeoOx0quMO HU3MEHHTH 3alporpaMMHPOBAHHOE 3HaYeHHe
BUOponpeoOpasoBatens BO BTOPUYHOM MpeoOpa3oBaTesie Ha ero JeHCTBUTENBHOE 3HAYCHHE.

[ToBepka mpeobpasoBareneii coBMecTHO ¢ BHOponpeobpasosarensmu cepuii VSP u VSA
MPOM3BOAMTCA B Juama3oHe  paboyMx  4acToT W aMIUIMTYZ  [OAKIFOYaeMoro
BuOponpeoOpasoBatens (B mpenenax [OOMYCTHMEIX [MANasoHOB s npeobpasosaTeneit
BTOPHYHBIX BUOpousMeputessHbiXx VSE).

7.5.1 Onpenenenre OCHOBHOM OTHOCHTEIIEHOMN NMOTPEIIHOCTH H3MEPEHH BUOPOYCKOPEHUSs
Ha 6a3oBoii yactore 100 'y coBMecTHO ¢ BUOpompeobpasosarensamu cepuii VSP u VSA
3akpenuts BuGponpeobpasoparens cepur VSP (VSA) Ha BuUOPOCTON MOBEPOUYHOIL
BUOPaIMOHHOM yCTaHOBKH 2-TO pa3psja.

[Toeepka NPOM3BOJUTCS B IyanasoHe aMIUTUTY NOJKITIOYaeMOT0
BUOponpeobpazoparens.

3amaTe Ha MOBEPOYHONW BHOpDALMOHHOM YCTAHOBKH 2-r0  paspsja 3HayeHHe
BHOpOyckopenuss Ha Gasosoii yactoTe 100 'l cooTBeTCTByIOIIEE HE MEHee ISATH 3HAYECHUSIM
Nyana3oHa U3MEepEeHHUI MoJKII0YaeMoro BUOponpeodpazoBareis.

OCHOBHYIO OTHOCHTENBHYIO TIOTPEIIHOCTE ONpeAesstoT o Gopmyne (2).

IlpeobpasoBatens cuMTaercs NPOLIEAIIMM [OBEPKY [0 JaHHOMY [IVHKTY, €C/IH
NOTy4YEHHBIE 3HAY€HUsA OTHOCUTENBHOM TIOTPEIIHOCTH HE MPEBEBIMIAT:

2 2
§=111- Jasuﬁponpeoﬁp. + SBT.rIpEOEp.

rue:
Osr.npeotp. — JOMYCKAEMOE 3HAYeHHE OCHOBHOW OTHOCHTENBHOW MOTPELIHOCTH M3MEPEHHH
BUOpoycKopeHus Ha 6azoBoii uactore 100 Iy (£1%).
Osudponpeosp. — JOIYCKAEMOE 3HAYECHHE HENMMHEHHOCTH AaMIUIUTYJHON XapaKTepHCTHKH
IOJKJIr0YaeMoro BuGporpeodpasoparers.

7.5.2 OnpeneneHue OCHOBHOH OTHOCHTEIBHO MOTPEIIHOCTH U3MEPEHHH BHOPOYCKOPEHH S
B Mana3zone pabouux yacToT NOJKIOYaMoro BubponpeobGpazosarens cepuii VSP u VSA



3akpenuts BuGponpeoGpasoparens cepun VSP (VSA) Ha BuGpocerH. [IOBEPOYHOH
BHOPALIHOHHOM YCTAaHOBKH 2-T0 paspsaja.

[losepka  nmpowmsBogutcs B guanasoHe  paGouMX — YacTOT  MOAKITIOYAEMOTO
BUOponpeobpasosates.

3agaTe Ha TOBEPOYHOl BMOPAUMOHHON YCTAHOBKM 2-TO pa3psiia 3HAYEHHE
BHOpOYCKOpeHus paHoe 10M/c® He MEHee YeM Ha BOCHMM 3HAYEHHSAX JuarnasoHa paboyMx 4acToT
MOJK/IKOYaeMoro BUbpornpeobpazoBares.

OCHOBHYIO OTHOCHTENBHYIO MOTPEIIHOCTb ONPEENSIOT 10 opmyre (2).

IIpeobpasosarens cumraeTcs nNpomENIIMM IIOBEPKY MO JAaHHOMY IIyHKTY, €C/H
MOJTy4E€HHBIE 3HAaYEHHs] OTHOCUTENLHOH MOrPELIHOCTH He MPEBBIAIOT:

§=+11- |62 - 6%,

rae:

Os5 — MOTYCKAEMOE 3HAYEHHE OCHOBHON OTHOCHTENTHHON MOrpEeIHOCTH H3MepeHHuii
BMOPOYCKOpEeHHUs B nuanasoHe yacToT ot 2 10 12000 Fu T (£5%).

Oprn. —  MONYCKAEMOE  3HAYEHWE  HEPABHOMEPHOCTH  aMILIATYAHO-YaCTOTHOI

XapaKTepPHUCTHUKH MOAKIIIOYAEMOro BHOpompeodpazoBaTelis.
8. OOOPMIJIEHHME PE3VJIbTATOB ITOBEPKHU

8.1. Ha npeoGpasoparenu, NpU3HaHHBIE FOJAHBIMY MPH TIOBEPKE, BHIAIOT CBHAETENLCTEO O
nosepke 1o (opme, ycraHoBneHHo# [Ipukazom Mumnmpomrtopra Ne 1815 or 02.07.2015 wuam
NEeNnaeTcs OTMETKA B MACTIOPTE.

8.2. [IpeoOpasoBaTenu, He yI0BIETBOPAIOMIHE TPEOOBAHUAM HACTOAIEH PEKOMEHIALNH, K
NPUMEHEHHUIO HE JOMYCKAIOT U BBIAIOT W3BELIEHME O HENPUIOJHOCTH C YKA3aHHEM NPHUYMH MO
dopme, ycranosnennoit [pukazom Munnpomropra Ne 1815 ot 02.07.2015.

3aM. HauansHKKa oTaena 204 %—\ B.I1. KeiBbIpskuK
.
Hauaneuuk na6oparopuu 204/3 % A.T. BomueHko

H.B. Jlyakun

Hmxenep naboparopum 204/3



