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Hacrosmas MeTOJHMKa pacnpocTpaHseTcs Ha npeoOpasoBaTesid HaBICHHS H3MEPHUTEILHLIC
APC. APR, PC, PR, u3rorapiuBaeMsle 1Mo TexHuueckoi noxkymenrtauun (Gupmel APLISENS S.A,

[Tosnpia.

[IpeoGpasosarenu pasienns usmeputensubie APC, APR, PC, PR (nanee mo Ttekcry -
rpeobpa3oBaTe/in) Npe/Ha3HaueHbI UL H3MEpEeHHit aGCOMOTHOrO M M30BITOYHOTO IaBICHH, @ TaK XKe
pa3HOCTH JIABJICHHI KHIKHX W Ta3000pasHbIX cpel M npeoOpasoBaHHs H3MEPEHHOTO JaBjieHHS B
YHU(UIMPOBAHHBIA AHAJOTOBBIA  BBIXOJHOW CHIHal IOCTOSHHOIO TOKa WM TOCTOAHHOIO
HanpsKeHWs W/i B M POBOI CUTHAIT.

Hacrosiass MeToiKa pacrlpocTpaHsieTcs, B TOM 4YHCIIE, U Ha Tpeodpa3oBatesid pasHOCTH
JIaBJICHHUH, MCTIOIBb3yeMbIE /I H3MEPEHHUI pacxoja, YPOBHA M APYTHX MapaMeTpoB, (pyHKUHOHAILHO
CBSI3aHHBLIX C J1aBJICHUEM.

PexoMmeHIalMsl yCTaHAB/IMBACT METOIMKY IE€PBHYHON (10 BBOAA B IKCIUTyaTalWIO, a TaKkKe
Mocjie PEMOHTA) U MEPHOHYECKOM (B MpoLecce IKCIUTyaTalluH) ITIOBEPOK NpeodpazoBaTesiei.

PeKOMEHI0BaHHbIA HHTEPBAT MEK/TY TOBEPKaMH 5 JIET.

1 Onepauuu noBepKH
1.1 Tlpu npoBeieHUH TOBEPKHU BLITOJIHSAIOT CIIEIYFOLINE OTIEPALIHHN:
— BHEIIHHH ocMoTp — 5.1;
— onpoboBanue — 5.2,
— NpOBEPKA WIAEHTHOUKAIIMOHHBIX JaHHBIX POrPAMMHOT0 obecnedenus — 5.3;
— OnpejeeHue OCHOBHOM MOTPENIHOCTH mpeodpasoparens — 5.4,

2 Cpencrsa noBepkH
2.1 Ilpu nmpoBeaeHNH [TOBEPKU IIPUMEHSIOT CPEJICTBA TIOBEPKH, yKa3aHHbIe B TabauLe 1.

Tabmuua 1

HaumeHnoBaHue cpelcTBa OCHOBHBIE METPOJIOTHYICCKUE H TEXHHUYECKHEC
[TOBEPKH XapaKTEPUCTHKH CPEACTB MOBEPKH

1 2

ManomeTp rpy30nopIiHeBoM Bepxuuit npenen usmepennit 0,25 Mlla, Huxuuil npeaen
MII-2,5 u3mepenuii 0 MlITa.

[Ipeaensr gomyckaemMoit OCHOBHO# MOTPEIIHOCTH, %o: |
+0,01 % ot u3mepsieMoro jaasieHus (npu aasjaenusx ot 10 10
100 % oT BepXHero npejena U3MepeHui )

+0,01 % ot 0,1 BepxHero npejena U3MepeHuit (MpH J1aBJIeHHAX
Huke 10 % oT BepXHEro npejaesa M3MepeHui)

ManomeTp rpy30rnopiiHeBoi Bepxuuit npemen wusmepenuit 0.6 Mlla, HuxHull npenen
MII-6 usmepenuii 0,04 Mlla.

[Tpenensl gomyckaeMoii OCHOBHOI MOTPEIIHOCTH, Yo:

+0,01 % ot uamepsieMoro nasieHus (npu aapaeHusax ot 10 10
100 % ot BepxHero npejena u3MepeHuii);

+0,01 % ot 0,1 BepxHero npejena U3MEpeHHil (IpU JTaBICHUSAX
uuske 10 % OT BepXHEro mnpezena u3MepeHuii)

ManomeTp rpy30nopirHeBoi Bepxuuii npenen nzmepenuii 6 MIla, nknui npenen uaMepenui
MII-60 0,1 MIla.

[Tpejtenb! fonyckaeMoil OCHOBHOM MOTPEIIHOCTH, %:

+0,01 % ot u3zmepsieMoro aaBieHus (mpH Aasienuax ot 10 1o

100 % oT BepxHero npeaena u3MepeHuit);

+0,01 % or 0,1 BepxHero npejesna U3MEpeHHH (NpH AABJICHHIX
auke 10 % OT BepXHero mnpejiesia u3MepeHHii)

ManomeTp rpy30nopiiHeBoi Bepxnuuif npesen uzmepennit 60 MIla, nvkuunit npenen
MIT-600 usmepennii | Mlla.




TTpe/esbl 101yCKaeMO# OCHOBHOMN MOTPEITHOCTH, Yo:

+0,01 % ot u3mepseMoro nasieHus (npu taprenusx ot 10 1o
100 % oT BepxHero npeaeaa H3MepeHHil);

+0,01 % ot 0,1 BepxHero npejena U3MEpeHUH (IIpH JaBICHHAX
ke 10 % OT BepXHEro mnpejiesia H3MepeHHii)

MaHoMmeTp rpy3010pLIHEBOH
MII-2500

BepxHuuit npeaesn uzmepennii 250 Mlla, nmxnani npenen
u3mepenunit 5 Mlla.

[Ipenens JOMyCKaeMOi OCHOBHO#M MOIPEIIHOCTH, %o:

+0,01 % oT u3MepseMoro aaBaeHus (npu JasieHusax ot 10 1o

100 % OT BepXHEro npejeia u3MepeHuit);

+0,01 % ot 0,1 BepxHero npejesa U3IMEpEeHHH (IIpH JaBJICHHAX
Hwke 10 % OT BepXHEro 1pejiesia H3MepeHuii)

Manograkyymmerp
rpysonopusaesoi MBII-2,5

MpH AaBieHusiX (M30BITOYHOM WIIM OTPHLIATEIHHOM HSOLITDI{HOM
(BaKyyMMETPHIECKOM ) OT 0 o 0,01 MITa (ot 0 10 0,1 kre/em?):

+5 ITa (£ 0.00005 krc/cm®)

+2 ITa (£ 0,00002 kre/em’)

TPU JaBACHUSX (M30BITOUHOM HJIH OTPHIATETEHOM HBGMTOLIHOM
(Bakyymmetpuaeckom) cselire 0,01 MITa (0,1 kre/ em g

+0 05 % oT u3MepsieMoli BEIMYHUHBI

+0,02 % oT u3MepsieMoil BeJIHYHHbI

Manomertp abcomoTHOTrO
nasinennss MITAK-15

[Ipenensl gomyckaeMoi OCHOBHOM [TOIPEIHOCTH

+6,65 ITa B muanazone 0,133 — 13,3 klla;

+13,3 I'la B quamaszone 13,3 — 133 klla;

+0,01 % o1 AeHCTBUTEJILHOTO 3HAYEHUsI U3MEPSEMOr0 JaBIICHUs B
juanasone 133 — 400 klla

bapomeTp 00pa3uoBblit
neperocHsiit BOIT-1M-3

[Tpeaens! JomycKaeMoi MOrpeHoCTH:
- abcosroTHOI, B quanaszone 0,5-110 kl1a: £10 Ila
- OTHOCHUTENIBHOM, B quana3zone 110-280 kIla: £0,01 %

MHuKpOMaHOMETPBI KHIKOCTHBIC
KOMIEHCALMOHHBIE C
MHKPOMETPUYECKHUM BHHTOM
MKBK-250

Bepxuuit npenen uzmepennit 2500 [1a, HrskHUR npenen
u3mepennii 0 Ila.

[Tpenensl fomycKkaeMo# OCHOBHOMN NOrpelHoCTH, Yo:

+ (0,02 % or BepxHero npejena U3MEpPEHH).

BoasT™meTp yHUBEpCaIbHBIH
uudposoit GDM-78261

[Tpenen n3mepenuit 100,0000 MA.

[Tpenensb! fonyckaeMoil OCHOBHOM NOTPELIHOCTH,
+(% OT H3MEpPEeHHOT0 3Ha4YeHus +% OT Juana3oHa):
+(0,05 + 0,005)

Mepa 3IIEKTPUYECKOTO
COI'IP(')THBJICHHH IMMOCTOAHHOI'O
Toka MHorozHayHas P3026-1

Kace Tounoctu 0,002/1,5-107°.
I{Hal‘[aSOH BOCHpOHBB&HEHHﬂ 3I-IaT-IeI-II/Iﬁ BHEKTpH‘leCKOT‘O
conporusiaenus, Om: ot 0,001 no 111111,1

TepMomeTp pTYTHBIH CTEKIIAHHBIHA
nadopatopustit no 'OCT 215-73

[Tpenen uzmepennii 0 — 55 °C. Llena nenenus mxaisl 0,1 °C.
ITpesen jpomnyckaemoit morpemuoctu £0,2 °C

MCTOYHUK MOCTOSHHOIO TOKa
GPC-3060D

Beixognoe HarnpspkeHne 10 60 B

USB-HART Mojaem

[Ipeo6pazosaress curnanoB HART B curnansr uatepdeiica USB
JUTA CBSI3H IpeoOpa3oBaTeis ¢ KOMIBIOTEPOM

2.2 Jlonyckaercs

[pPUMEHEHHUE

obecreunBaroImux

AHAJIOTMYHBIX CPEACTB  IIOBEPKH,

onpejiesIeHe METPOJIOTHYECKHUX XapaKTepucTuK nosepseMbix CH ¢ TpeOyeMOoi TOYHOCTBIO.

LS ]



3 TpeGoBanusi 6€30MaCHOCTH

3.1 Ilpu npoBejieHuH MOBEPKH COOMIONAIOT 00mMe TpeOOBaH s GE301aCHOCTH IIPH pabote ¢
npeobpazosatensimu  masienus (cm., Hanpumep [OCT 22520-85), a Takke TpeOoBaHHs 110
Oe30macHoCTH JKCITyaTaliH MPUMEHSAEMbBIX CPEJICTB IMMOBEPKH, yYKa3zaHHbIE B TEXHUYECKOH
JOKYMEHTAaIlHH Ha 3THU CPpEIICTBA.

4 YeaoBusi NOBEPKH H MOATOTOBKA K Heid

4.1 Ipu mpoBeJeHUH TOBEPKH COOIONAIOT CIIEYIOMIHE YCI0BUS:

—  TeMmriepaTypa oKpyskaromero Bosayxa (20+5) °C;

—  OTHOCHTENbHAs BJIaKHOCTH OKpY’Kalolero Bo3ayxa ne 6onee 80 %o;

—  JaBIeHWE B MOMELIEHMH, TJE NPOBOAAT MOBEPKY (latee — armMocdepHOe MaBICHHE), B
npeaenax (84...106,7) kI1a uau (630...800) MM pT. CT;

—  HanpsKeHWe MUTAHUS TIOCTOSHHOIO TOKAa B COOTBETCTBHH C TCXHHYECKOH NOKYMEHTaAlHEH
Ha mpeobpasosarenb. HoMUHAIBHOE 3HAUYCHHE HAMNPSIKEHHS NMHTAHUS M TpeOOBaHHSA K HCTOUHHKY
MUTAHUS — B COOTBETCTBHE C TEXHHUYECKOHW JIOKyMEeHTaluel Ha npeoOpasosaresns. OTKIOHEHHE
HAMpPsOKCHUS] MMUTAHHS OT HOMHHAIBHOrO 3HaueHus He Ooznee =1 %, ecnu HHOE HE YKa3aHO B
TEXHUYECKOIi IOKyMeHTallMK Ha npeodpa3oBareb;

—  CONpOTHBIEHHE HArPy3KH IPH MOBEPKE — B COOTBETCTBHU C TEXHHYECKOH JOKyMEHTalHeH
Ha mpeobpa3zoparelib;

— pabouas cpefa — BO3AYX WIM HEHTpaIbHBIA ra3 Npu NOBEpKe IpeoOpasosareneii ¢
BepXHHMH IIpele/iaMd HM3MepeHuil, He mnpesbimaommMua 2,5 MIla, ¥ XHUAKOCTE npu noBepke
npeobpaszosareieil ¢ BepXHEUMH Tipeseiamu n3mepennit 6onee 2,5 MIla. JlomyckaeTcs UCI0J1b30BaTh
JKMJIKOCTB TIPH TOBEPKE IpeobpaszoBareneil ¢ BepXHUMH Tpejenamu u3mepenuit or 0.4 po 2,5 Mlla
IpY  YCJIOBUM TINATEIBHOTO 3arONHEHHs JKUAKOCTBIO BCeH CHCTeMbI IOBepkH. Jlomyckaercs
MCII0/Ib30BaTh BO3/IyX WM HEHTpalbHBIH ra3 pHu NOBEpKe npeoOpa3oBarTelieil ¢ BEPXHUMU IIpe/ie/iaMH
u3Mepenuit Gonee 2,5 MIla npu yciioBUH cOOTIONCHNS COOTBETCTBYIOMIMX MPaBHII O€30MaCHOCTH;

—  KosjebaHMs JIaBJIEHHS] OKPY’KAIOIIEro BO3/1yXa, BHOpaius, TpsACKa, yJIapbl, HAKIIOHBI,
MarHUTHBIC TIOJS W JPYTHEe BO3MOJYKHBIE BO3JCHCTBHS HaA JaTYHK NPH €ro IOBEPKE HE JOJUKHEI
MPUBOJINTH K BBIXOJ1y 3a JOMyCKaeMble 3HAaY€HUs METPOJIOTHYECKUX XapaKTEPUCTHK;

—  UMIOYJBCHYK JIMHHUIO, 4epe3 KOTOPYIO MOJal0T H3MEpPAEMOE JIaBJIEHHE, JOMYCKaeTCH
COEJIMHATE C JOMOIHUTEILHBIME COCYIaMH, eMKOCTh KaXkI0ro U3 KoTopbix He Oonee 50 .

4.2 Ipu nosepke npeodpazoBarteieil pa3HOCTH JaBJIeHHH ¢ IIPHEMHBIMH KaMepaMH JIIs 110/1BOJIa
GonbIero AapieHus («TIOCOBAs» KaMepa) U MEHBIICTO JaBJIeHHUs («MUHYCOBas» Kamepa) 3HadcHHe
M3MEPAEMOil BETHUMHBI (PA3HOCTH JaBJICHUI) YCTAaHAB/IMBAIOT, [10/1aBas COOTBETCTBYIOIIEE 3HAYCHUE
M30BITOYHOTO JABJIEHHs B «ITIOCOBYIO» KaMmepy IipeoOpazoBareis, IpH 3TOM «MHHYCOBas» Kamepa
coobrraerest ¢ atMmochepoi.

[Ipu nosepke npeoGpasoBarelieil pa3HOCTH NABIEHHH ¢ MaJbIMH IpEIE/iaMi U3MEPCHU /11
YMEHBLIEHHs BIMSHUS HA Pe3yJIbTaThl MOBEPKH HE YCTPAHEHHBIX KOJIEOaHUH JIaBIICHUs OKPYIKAIOIIET0
BO3JyXa «MHHYCOBas» Kamepa mpeoOpasoBaTelis MOXKET COCJMHATBCA C KaMepoH 3TaloHa,
coobmaromeiics ¢ armocepoi, ecmu 310 npemycmorpeno B koHerpyknmu CH. llpu mosepke
npeoOpasosaresieil pa3HOCTH JIaBIeHUH B «MHHYCOBOM» KaMe€pe MOXKET MO/UICPIKUBATHCS MOCTOSAHHOE
ONOPHOE [IaB/ICHHE, CO3/aBaeMOe IPYTHM OSTAJOHHBIM 3aJaTYMKOM HIIH OCHOBHBIM 3aJaTYHKOM
U3MEPSIEMON BEJIMYHUHBI C JOMOJIHUTEIBHBIM OJIOKOM OTIOPHOTO JIaBJICHHUS.

4.3 llepen MPOBE/IEHHEM MOBEPKH npeoOpaszoBaresei BBITIOJIHSIFOT cIeyloIue
MOJArOTOBUTENIBbHBIE paboThI:

—  BBIIEPKHBAIOT Tpeobpa3oBaTellb HE MECHEE 3 4 NIpPH TeMIeparype, yKasanHod B . 4.1,
ecJIM MHOE He YKa3aHO B TEXHUYECKOH JTOKYMEHTAllMK Ha mpeoOpa3oBaTelib;

—  BBIIEPXKHMBAIOT MpeobpazoBatens He MeHee 0,5 4 NpH BKIIOYEHHOM IHTAHHH, €CJIM HHOC
HE YKa3aHO B TEXHHUYECKOH JTOKYMCHTALMH;

—  yCTaHaBNHMBAIOT Tpeobpasoparens B pabodyee MOTOKEHHE € COOIOACHHEM YKazaHWH
TEXHHYCCKOH JOKYMEHTAlIMH;



—  NpOBEpSAIOT HAa TEPMETHYHOCTL B coOoTBEeTCTBHH ¢ Inil. 4.3.1 — 4.3.4 cucremy, COCTOALLYIO
U3 COCIMHHUTEIBHBIX JIMHUH JUIA [Iepe]lay JaBJICHNS, JTAJIOHOB U BCIIOMOTATENIbHBIX CPEACTB IS
3a/laHMs M TIepelaul U3MEepSIeMoil BeTHYUHBL.

4.3.1 TIpoBepKy repMeTHYHOCTH CHCTEMBI, NMPEIHA3HAYEHHON /U1 MOBEPKH MpeolpazoBareieil
[iaBJICHUsl, PA3HOCTH NaBJIECHMH, pa3peKeHUsl ¢ BEPXHUMHM IpejenaMu usMeperuit Mexee 100 klla u
npeoOpaszosaresiedl abCOMIOTHOIO [aB/I€HUs C BEPXHUMH TpejenaMu usMepenuiit Gomnee 250 «lla,
NPOBOMAT MPH 3HAYCHHUsIX JIaBJICHHA (Pa3peKEHMsA), PABHBIX BEPXHEMY IIpelelly H3MepeHHil
MoBepsACcMOro npeoﬁpasOBaTe:m.

[TpoBepKy repMETMYHOCTH CHCTEMBI, MNpEJHA3HAUYEHHON JUIS TIOBEPKH IpeobpazoBareliei
JaBIICHUA-PA3PEIKCHHUS, TMPOBOJAT MpPH JIABJCHHH PAaBHOM BEPXHEMY MpeAely H3MEepeHHI
M30BITOUHOTO JaBJIeHHUS.

[IpoBepKy repMETHYHOCTH CHMCTEMBI, MpeJHA3HAYCHHON /U IMOBEPKH MpeodpasoBaTeneii
paspexeHust ¢ BEPXHUM npejeiom wusmepenuit 100 kIla, mpoBOIST NpPH pa3speskeHUM, pPaBHOM
0,9 — 0,95 3nauenust aTMOCEpHOTO JABJICHHS.

lIpoBepky repMETHYHOCTH CHCTEMBI, NPEAHA3HAYEHHOH JUIS TOBEPKH MpeoOpasoBaresei
abCOJIIOTHOTO NaBJICHUs C BEPXHHMH mpeienamMu u3Mepenuii 250 klla u MeHee, HpOBOAAT B
cooTBeTCTBUHM ¢ 11.4.3.3.

43210lpu npoBepke TepMETHYHOCTH  CHCTEMBI,  IPEJHA3HAYEHHOH  JUIs  [OBEpPKH
npeoOpasosaresied, ykasanHelX B 4.3.1, Ha MecTo moBepsieMoro npeoGpazoBaresis YCTAHABIHBAIOT
3aBE/IOMO I'epMETHYHBIH TpeoOdpa3oBaTelb iM M000€ APYroe CpeACTBO H3MEPEHHIT C MOTPEIHOCTRIO
u3MepeHuit He Oomee 2,5 % OT 3HAa4YeHWH JaBlIEHHs, COOTBETCTBYIOIMX TpeGoBanusm 4.3.1, u
M03BOJISAIOIIEE 3aUKCHPOBATh M3MEHEHHE MaBlIeHHs Ha BeauuuHy 0,5 % OT 3a7aHHOTO 3HAYCHHS
Aapiienusi. Jlanee B CHCTEME CO3/1AI0T JIaB/ICHUE, YCTAHOBUBILCECS 3HAYCHHE KOTOPOTO COOTBETCTBYET
TpeboBanuam 4.3.1, mocie 4ero OTK/IIOYAIOT HMCTOYHMK JaBIGHHS. ECIH B KadecTBe ITajloHa
NPUMEHSIOT ITPY30N0PIIHEBON MaHOMETP, TO €r0 KOJIOHKY U IPECC TaKkKe OTKJIIOYAIOT.

CucreMy CYMTAIOT FepMETHYHOMN, €CTH MOc/He 3-X MHH BBLACPKKH [0 JaBJICHHEM, PABHBIM
MK ONM3KUM BEPXHEMY IIpeJeTy U3MepeHHi mnpeoGpaszopaTeneif, He HAOIIONAIOT NAXEHUS JAABIEHHUS
(pasperxeHust) B TeYeHHE MOCHEAYIOMMX 2 MuH. [lpum HEoOXOMMMOCTH BpeMsl BBLUICPKKH T10]1
JIABJICHUEM MOIKET OBITh YBEJTHYEHO.

[Ipu nosepke OCHOBHOI MOTPEITHOCTH AATYHKA CHCTEMY CYHTAIOT FepMETHUHOM, ecin 3a 30 ¢
cmaji japiaeHust He mpesbiiaer 0,3 % 0T BepxHero mnpejena HM3MEPEHHH IOBEPAEMOIO
npeoOpas3oBareis.

Jonyckaercs u3MeHeHHe JlaBJeHUs (Pa3peeHus)) B CHCTeMe, OOYCIOBIEHHOE H3MEHEHHEeM
TeMIEPaTypel OKPYKaOIIEro Bo3ayxa u paboueit cpennl B npeaenax +(0,5...1) °C.

4.3.3 IlpoBepKy repMeTHYHOCTH CHCTEMBI, pe/{HA3HAUCHHO U1 TTOBEpKH npeobpaszoBaTeseil
abCOJIFOTHOIO NaB/IEHHs ¢ BEPXHUMHU npejenamu namepenuit 250 klla 1 MeHee, MPOBOIAT CIICYIOLIMM
00pa3om, eciii HHOE He yKa3aHO B TEXHHYECKOH JOKYMEHTALUH.

YcTanaBamBalOT B CHCTEME 3aBeIOMO IepMETHYHBIH MpeobpazoBatesib MM JIF0O0E Jpyroe
CPeACTBO M3MepeHHi a0COIOTHOrO JaBjIeHHdA, OTBevaromee TpeOoBaHusIM K CH B COOTBETCTBUH C
m.4.3.2. Cosnaror B cucreme abcoiorHoe AaBieHue He Gonee 0,07 klla U momnepXuBaloOT €ro B
TCUCHHE 2 — 3 MHH, TOCJE Yero OTKIIOYAlOT YCTPOHCTBO, co3zjaroiiee abCOMIOTHOE HABICHHE, M
9TAJIOH TPH HEOOXOAMMOCTH (HanpuMep, OTKIFOYAKOT KOJIOHKH IPY30MOPIIHEBOr0 MaHOMETPA).

[Tocne 3-x MMH BBIICPKKM H3MEHEHHE [aBJIeHMs He A0JDKHO mpeBbimate 0.5 % BepxHero
1pejiesia M3MEPEHUH NOBEPSIEMOro peodpa3oBarelis.

Jlonyckaercst monpaBka MPH HU3MEHEHHH TeMIIepaTyphbl OKPYIKAIOIIero BO3jyXa W pabodei
Cpebl.

4.3.4 IlpoBepky TrepMETHYHOCTH CHCTEMbI PEKOMEHIYETCS TMPOBOJWTH MPU JIaBICHHH
(pa3speXeHHH), COOTBETCTBYIOLIEM HauOOJbIIEMYy [JaBICHHIO (Pa3speikKEHUIO) M3 psjla BEpXHHUX
MPEJIENIOB U3MEPEHHIT oBepsieMbIX peobpazoBaTeieH.



5 Ilposeaenue noBepKH

5.1 BHemn#mit ocMoTp

[Tpu BHemHeM ocMOTpe 1peoOpa3oBaTeisi yCTaHABIUBAIOT:

—  COOTBETCTBHE €ro BHELIHero BHIa TeXHHYeCKOH NOKYMEHTAlHH U OTCYTCTBHE BHIMMBIX
nedexToB;

—  HaJUYHE KJIEMMHBIX KOJIOJOK H (MJH) pa3beMOB [UIA BHEUIHHX COCIMHCHHH, ycTpoHcTBa
IUISL PETYIIMPOBKH «HYJISI», KJIEMM KOHTPOJIS BBIXOIHOI'O CHTHAJA U JIp.;

—  HaJU4He JOIOJHHTEIBHBIX BBIXOJHBIX YCTPOHCTB — LHM(POBBIX MHAMKATOPOB H (HIIN)
JPYTUX YCTPOMCTB MPeTyCMOTPEHHBIX TEXHHUECKOM JIOKyMeHTalHeil Ha npeodpa3zoBarels;

— HagMuyMe Ha Kopmyce mnpeoOpasopareisi TabJMYKH ¢ MapKHPOBKOH, COOTBETCTBYIOLIEH
nacriopTy HJIH JOKYMEHTY, €ro 3aMCHATOIIEMY ]

— Hanmuue PO, ecim 3TO NMpeaycMOTPEeHO IpH IOBepKe mnpeodpaszoBaTells, Macrnopra HIH
JOKYMEHTA, €ro 3aMEHSIOIIETO.

5.2 OnpoboBanue

5.2.1 Ilpu onpoGoBaHUK POBEPSIOT TEPMETHUHOCTE U pabOTOCIOCOOHOCTS Mpeodpa3zoBares,
(GYHKIHOHHPOBAHHE YCTPONHCTBA KOPPEKTOPA «HYIISA».

5.2.2 PabGorocnocoGHOCTE npeobpa3oBaTess MPOBEPSIOT U3MEHSST H3MEPSEMYIO BEIHUHHY OT
HHJKHErO [0 BEpPXHEro MpeleibHBIX 3HadeHHH. [Ipu 3TOM [O/MKHO HaOMomaThes HM3MEHEHHE
BBIXOJIHOIO CHUTHAJIA U MHJIMKALMK Ha JOMOTHUTEIbHBIX BBIXOIHBIX YCTPONCTBAX Mpeobpasosares.

Paborocniocobnocts mpeobpasoBateneil  MaBlIeHUsS-Pa3pPEeKEHUS TIPOBEPSIOT TOJIBKO IPH
H30BITOYHOM JaBJIEHHH; pabOTOCIIOCOOHOCTH MpeoOpa3oBaTelell pa3pekeHUsl ¢ BEPXHUM IIPEICIIOM
m3Meperuit 100 xlla nposepsioT mnpum n3MeHeHuH paspexeHus 10 3HadeHus 0,9 atmocdepnoro
JlaBJIeHUS.

5.2.3 ®yHKUMOHUPOBAHUE KOPPEKTOpa «HYJIS» MPOBEPAIOT, 3ajlaBas OAHO (JH000€) 3HAYEHHE
M3MEpsCMON BEJIMYMHBI B TIpe/leNlax, OrOBOPEHHBIX PYKOBOACTBOM 110 3Kciutyataund. KoppekTopom
«HYJI» TIPOBEPAIO HATMYHE M3MEHEHHUS BBIXOJIHOIO CHTHA/IA HA BCEeX BBIXOHEBIX YCTpoMcTBax. 3arem
cOpachIBalOT M3MEPAEMYIO BEIMYMHY M IIPH aTMOC(EPHOM J@BJIEHHH Ha BXOJE B Npeo0pa3oBaTelib
KOPPEKTOPOM  «HYJISD» BHOBb YCTAHaBJIMBAIOT BBIXOJHOM cHrHam (MOKas3aHWsl MHAMKATOpa) B
COOTBETCTBHU C HCXOIHBIMH 3HAYCHUSIMH.

5.2.4 TlpoBepky repMEeTH4YHOCTH NpeobpazoBaTess PeKOMEH/IYeTCsl COBMELATh ¢ OnepanHeit
onpezeaeHus €ro OCHOBHON MOTPenHOCTH.

MeToiuka MpoBepKHM TEPMETHYHOCTH MpeodpazoBaTeis aHATOTHYHA METOJHMKE MPOBEPKH
repMETHYHOCTH cHcTeMbl (4.3.1 —4.3.4), HO UMEeT ClICAYIOLUE OCOOCHHOCTH:

—  HU3MEHEHHE JIaBjIeHUs (pa3peskeHHs) ONpelessIIoT 110 U3MEHEHHIO BBIXOIHOTO CHTHAJIA WIIH
10 U3MEHEHHIO NOKa3aHui H(POBOro MHAMKATOpA MOBEPSEMOro MpeoOpa3oBaTesid, BKIIOUEHHOIO B
cucremy (4.3.2);

— B ciydae OOHApy’>Ke€HHs HErepMeTHYHOCTH CHCTEMBI C YCTAHOBIEHHBIM IOBEPSIEMBIM
npeoOpaszoBareseM cielyeT pa3eabHO MPOBEPUTH TEPMETHYHOCTD CHCTEMBI H NTPeodpa3oBaTelis.

5.3 IlpoBepka naeHTHGUKALMOHHBIX JaHHBIX IPOTPAMMHOI0 0OecIeyeH s

5.3.1 B xauecrtse uaentudukaropa nporpaMmuoro obecnedenus (pajiee — I10) npunuMaeTcs
naentTudukannonHelit  Homep [10. Meroanka mnpoBepkn wuaeHTHGUKanHOHHOro Homepa [10
npeoOpa3zoBaress 3aK/todaeTcs B ycraHoBieHHH Bepcud [10 mpubopa, KOTOPYIO MOIKHO YCTAHOBHTD
npu nomoud HART-koMMyHHKaTOpa, NOAKIIOUYEHHOTO K ITpeodpa3oBaTesio.

[Tonpobroe MeHIO nmpeoOpaszoBaresis ¢ yKa3aHHeM MYHKTa 00 MIACHTH(HKAHOHHOM HOMEpE
[10 npeacraBneno B PyKoBoICTBE MO dKCILIyaTallUH.

5.3.2 TlpeoOpa3zoBaTesid CUATAIOTCS MPOIIEAIIUMHU MOBEPKY € MOJOKUTEIBHBIM PE3Y/ILTATOM,
ecnn uaeHTudukarop 1O coOTBETCTBYET 3HAYCHUIO, YKa3aHHOMY B TaclopTe Ha Mpeodpa3oBaTellb.
Ecin mannbie TpeOoBaHMs HE BBIINOJIHAKOTCH, TO MpeoOpa3oBaTesb CUYHTACTCH HEMPUTOIHBIM K
[IPUMEHEHHUIO, K JKCILIyaTallik HE JIONYCKAaeTCs, BBIMHUCHIBACTCA CBUIETEIBCTBO O HEMPUIOHOCTH,
JJIbHCHIINE MYHKTBI METOJHKH HE BBIOJIHAIOTCS.
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5.4.1 OcCHOBHYIO MOTPENTHOCTH MPEOOPA30BATENS ONPEIETAIOT MO OTHOMY U3 CIIOCOOOB:

1) Ilo oranony Ha BXoze mpeoOpa3zoBaress YCTAaHABIHBAIOT HOMHHAIBHBIE 3HAYECHHA
BXOJIHOH HM3MEpSEeMOl BeIMYMHbI (HAINpUMEp, J4BJEHUS), @ 10 JPYroMy O3TaJOHY HW3MEpSIoT
COOTBETCTBYIOIIME 3HAYEHMs BBIXOJAHONO AaHAJOroBOro CHIHajma (Toka HiM Hanpsokenus). [Ipu
noBepke npeodpazopatesnss 10 e€ro IM(GPOBOMY CHTHATY K BBIXOAY MMOJKIIOYAIOT [PUEMHOE
YCTPOHCTBO, MOJUICPKHBAIOIIEE COOTBETCTBYIOMMI NMU(POBOH KOMMYHHMKAIIMOHHBIA MPOTOKOJ s
CUUTBIBAHUS MHQOPMALMU IIPU YCTAHOBJICHHBIX HOMMHAIBHBIX 3HAYEHHUSX BXOJHOH H3MepsaeMoil
BEJIMYHHBI.

2) B 000CHOBAHHBIX ClTydasx 110 3TAJOHY YCTAHABIMBAIOT HOMHHAILHBIE 3HAYEHHS BBIXOIHOIO
AHaJIOTOBOI'O CHI'HAlla (TDKa HITH Haﬂpﬂ)}(e!—[ﬂﬂ) HJIK  VCTAHABJIHUBAIOT HOMHHAIBHBIE 3HAYCHUS
uudposBoro curHaza npeodpaszoBarels, a O APYroMy STalOHY  H3MEPSIOT COOTBETCTBYIOLIHE
3HAYEHMsI BXO/IHOM BEJTHMYNHBI (HApUMep, AaBICHU).

[Tpumeyanus:

1 IIpu omnpeneneHuH OCHOBHOH IIOTPEITHOCTH IpeoOpa3oBaTeisi 3HAYCHHUS BBIXOIHOIO
napaMeTpa MOryT CYMThIBaThCs ¢ nudposoro unaukatopa (ZKKH) ¢ paspsaHoctsio He menee 4.

2 Tlosepka npeobpaszosaTesieit ¢ HECKOJIBKMMH BBIXOJHBIMH CHIHATAMH, COOTBETCTBYIOLIMMU
OJIHOM M TOH K€ BXOJHOH M3MEpAEMOH BelIMYMHE, NMPOM3BOAMTCS MO OZHOMY H3 3THX CHIHAIOB
(anamoroBoMy MM MHQPPOBOMY), €CJIM HHOE HE TPEAyCMOTPEHO TEXHHYECKOW MOKyMEeHTalueil Ha
nosepsieMblil IpeoOpa3oBartelib.

DTanoHkl BXOJIHOH BeJIMYMHBI (IaBJICHUsI) BKIIOYAIOT B CXEMY MMOBEPKH B COOTBETCTBHH C HX
PYKOBOJICTBOM I10 3KCILTyaTallUH.

5.4.2 VcranapauBaloT CeIyIOIIHe KPUTEPHH JOCTOBEPHOCTH MOBEPKH:

Py — Haubonpluas BEPOATHOCTb, TNPH  KOTOpOH moGO#  JedeKTHbId  3K3eMIusip
npeodpazoBaTesst MOXKeT OBITH OLIMO0YHO MMPHU3HAH TO/IHBIM;

(0M)ga — OTHOLIEHHE BO3MOXKHOIO HAHOOJIBIIETO MOJIYJIS OCHOBHOM TOTPENTHOCTH IK3EMILIApa
npeodpasoBaTelis, KOTOPBIH MOXKET ObITh OMHMOOYHO NpPU3HAH TFOMHBIM, K MpEeny JOMycKaeMoil
OCHOBHOH TIOTPEIIHOCTH.

5.4.3. YcranaBiuBaroT Clie/lyIOLIHMe MapaMeTphbl MOBEPKH:

m — YKCIIO MOBEPSIEMBIX TOYEK B JIHalla30He H3MEPEHH, m>5; B 000CHOBAHHBIX CIIy4asX U [PH
OTCYTCTBUH ITAJIOHOB ¢ HEOOXOJMMOM JMCKPETHOCTHIO BOCIIPOM3BEICHHS M3MEPSEMON BEJIUYUHE,
JOIyCKaeTCs yMEHbIIATh YHCIIO TOBEPSEMBIX TOYeK 10 4 uiu 3;

n — 4uca0 HAOMOJEHHH MPU AKCIIEPUMEHTAITBHOM OIpe/Ie/IeHUH 3HAYEHMH MOrPeLIHOCTH B
KaK/10# M3 MOBepsAEMBIX TOYEK NPH H3MEHEHHUSX BXOIHOU H3MepseMOM BEIHYMHBI OT MEHBIIUX
3HAYEHHUH K OOJILIIMM (TpsiMOH X0a) ¥ OT OONBIINX 3HAYeHUH K MeHbIuuM (oOpaTHbli X01), n= 1. B
00OCHOBAHHBIX CIIy4asX H B COOTBETCTBHM C TEXHHYECKOH NOKyMeHTauue#d Ha mpeobpaszoBartelb
JOIyCKAETCs YBEIMUYMBATL YUCJIO HAOIIOAEHHI B I0BEpSE€MBIX TOYKax [0 3 WM 5, PUHHUMAs TIpH
9TOM CpejlHeapu(PMeTHYecKoe 3HA4YEeHHWE Pe3y/IbTaTOB HAOMIOAEHUI 3a JTOCTOBEPHOE 3HAYEHUE B
JTAHHOU TOYKe;

Yx — a0COMIOTHOE 3Ha4YeHHe OTHOIIECHHS] KOHTPOJBHOIO JOIMYyCKa K MMpeaelny J0mycKaemoii
OCHOBHOM IOTrPENTHOCTH;

Oy — OTHOLIEHHE MpeJie/a JONYCKaeMON OrpelTHOCTH 3TalOHOB, IPUMEHIEMBIX ITPU NTOBEPKeE,
K Tpeeny 101ycKaeMoi OCHOBHOH MOTPEeIIHOCTH TTOBEPSEMOro peodpasoBarters.

3HaYeHUs Yy U Op BEIOHparOT 1o Tadsuue 2 (5.4.5) B COOTBETCTBHH ¢ NMPHHATBIMH KPHTEPHIAMH
JIOCTOBEPHOCTH MOBEPKH.



544 Beidop 9STaJOHOB [UIA  ONpEIEICHHA OCHOBHOM  IMOTPEUIHOCTH  MOBEPSEMBIX
npeoOpasoBatesiell  OCYIUECTBISIOT, HCXOAS M3 TEXHHYECKHX BO3MOXKHOCTEH M TEXHHKO-
OKOHOMHYCCKHX MPEANOCBUIOK € YYETOM KpPHUTEPHEB JOCTOBEpPHOCTH mnoBepkd (11.5.4.3) u B
COOTBETCTBUH ¢ TabmuIei 2.

Tabmmua 2 — [MapamMeTpbl H KPHTEPHH JIOCTOBEPHOCTH MOBEPKH

o 0.2 0.25 0,33 0.4 0.5
Yx 0.94 0,93 0,91 0,82 0,70
Pl 0,20 0,20 0,20 0,10 0.05
(8M)ss 114 1,18 1,24 1,22 1,20

[Ipumeuanue — TabGnuua cocTapieHa B COOTBETCTBHH C KPHTEPHAMH JOCTOBEPHOCTH TOBEPKH
cormacio MU 187-86 «I"CH. Kputepun I0CTOBEPHOCTH M TapaMeTpbl METOAUK MOBEpPKHU» U MU
188-86 «I"'CH. YcraHoBneHue 3Ha4eHHiT TapaMeTPOB METO UK TOBEPKHI».

Bmecto ucenosp3oBanus 3HaYeHHH TaOJMLBL JOMYCKAeTCs Yy paccuuThiBath no Qopmyine 20 u3
MU 188-86 (7= (Ow)sa — o). Ilpu oTOM, A1 mpoBepKH YyCnoBus Py < 0,20, NPOBEPSIOT
BEITIOJTHEHUS YCJIOBUSA ¥y < 1- 0.28 ¢t [

5.4.5. lIlpu BeIOOpE HTAIOHOB UL OIPEIENCHHS MOTPEUIHOCTH TTOBEPSEMOro TpeobpazoBaTeis
(B Kay 10 moBepsieMOi ToUKe) COOMIOIAIOT ClIETYIONINE YCIOBHS:

1) IIpu nosepke npeoOpazoBartesneil ¢ BBIXOAHBIM AHAJIOTOBBIM CHTHAIOM MOCTOSHHOTO TOKA.
3HAYEHUS KOTOPOr0 KOHTPOJIHPYIOT HEMOCPEJACTBEHHO B MA

Ay A
—+—L— 1100 -y, 1
hE— o 7 (1)

m m o

rie Ap — mpeziest 0NycKaeMoi abcoIOTHON MOrPeIHOCTH HTAOHA, KOHTPOIHPYIOIIEro BXOHYO
BEJIMYUHY (naBnenue), kl1a, Mlla;

Py, — BepxHuil mpesien u3Mepenuii (WM AMana3on H3MepenHit) IoBepsaemMoro mpeobpasoBarelis,
klla, MIla;

Ai — mpelen JnomyckaeMmoil  abCOMOTHON MOrPEIIHOCTH  3TANOHA, KOHTPONHPYIOLIErO
SJICKTPHYECKUT BBIXOIHON CHTHAN rpeodpaszoBaresis, MA;

o, Im — cooTBeTCTBEHHO HM)KHEE W BepXHee IpejebHbIE 3HAUYEHHWsS BBIXOIHOIO CHIHAIA
npeoOpa3oBares, MA;

Op — TO XK€, 4To B 5.4.3;

Y — [pexen  JIONYCKaeMOH  OCHOBHOH  NpUBENEHHOH MOTPEUIHOCTH  TOBEPAEMOTO
npeodpaszoparens, % AuanazoHa H3MEPEHHI.

OcHOBHasg NOIrpEIIHOCTb JaT4MKa, BBIPAKCHHAsA B MPOIEHTAX OT /Hala3’oHa H3MEpeHHi,
YHCJCHHO paBHa OCHOBHOW MMOTPEIIHOCTH, BBIPAKEHHOW B NPOLEHTAX OT JHMAlla30Ha HM3MEHEHHs
BBIXOJIHOTO CHIHAJIA laT4yHKa ¢ JIMHeHHOH dyHKuueld npeoOpa3oBaHus uaMepseMoil BeJIMUuHbL.

Jlnst npeoOpasoBatesiedi ¢ BBIXOJIHBIM AHAJIOTOBBIM CHTHAJIOM IMOCTOSHHOrO Hanpsokenus U
paC'-[eTHbIC 3HAYCHHUS BLBIXOOHOI'O CUTrHalla onpeaeIdaroT II0 ({)opmynaM, CTPYKTVYpa KOTOPBIX
HJIEHTHYHA CTPYKTypaMm ¢QopMyn i npeoOpa3zoBaTesnell ¢ BBIXOJHBIM AHAIOTOBBIM CHTHAJIOM
MOCTOSIHHOTO ToKa | pasxena 5.4 ¢ 3aMenoif o003HaYeHHH MOCTOSHHOTO TOKA HA COOTBETCTBYIOIIHE
obo3Hauenus nocrosHHoro nanpskenus: Uy, Ug, Up,.

2) IIpu nosepke npeoOpazoBaresieil ¢ BHIXOJAHBIM aHAJOTOBBIM CHTHAJIOM IOCTOSSHHOIO TOKa,
3HAYCHHUA KOTOPOTO KOHTPOIHPYIOT MO IaACHHIO HANPAKCHHA Ha ITAJTOHHOM COIIPOTHBICHHH B MB
wi B



(—+ + ) 100 <o, -y (2)

m m

roe A, P — 10 ke, uto B popmyite (1);

Ay — mpemen JOMYCKaeMOH aOCOMIOTHOH MOrPEelIHOCTH OTANOHA, KOHTPOIHPYIOLIErO
BLIXOJIHOM CHI'HAJl Npeobpa3oBaresis Mo NaJCHHIO HANPSKEHHS HA STAJIOHHOM COTNPOTHBAEHHH, MB
i B;

AR — mpejient jlonyckaeMoii abcoIIOTHOH OrPELIHOCTH ITAIOHHOTO conpoTHBaeHuA, OM;

R.: — 3HaueHue 3ranoHHoro conporunienus, Om;

Un, Uy — cooTBETCTBEHHO BepXHEEe W HUIKHEE MPEJIe/IbHbIE 3HaUYCHHA HanpskeHui (MB nim B)
Ha 5TAIOHHOM CONPOTUBJICHHH, OTIPEJIENIIEMBIE 110 CAeYIOMUM hopMmyTam:

Um:Im ) R)T H Uo = [0 ' R'a'r
3) Ilpn nosepke npeodpasoBatesist ¢ BBIXOAHBIM HUPPOBLIM CHIHAIOM

;ﬁ 100< 0, -y, 3)

m

rje Bce 0003Ha4YeHus Te ke, uTo U B popmynax (1) u (2).

5.4.6. Pacu€THble 3HaueHHs BBIXOJHOIO CHTHAla [OBEPSEMOTO npeobpazoBaTeis Juls
3a/laHHOTO HOMHWHAJIBHOT'O 3HA4YCHHSA BXOJHOH H.’SM&]JSSMOI:I BCIIHYHHBI OIMpEeHACIAOT 110
dopmynam (4 - 10).

1) Jlns npeobpazoBaTeneif ¢ JIMHEHHO BO3pacTaiolleil 3aBHCHMOCTBIO BBIXOIHOIO CHIHANA
nocTostHHOTO ToKa (I) 0T BXOAHOI M3MepsieMoii Besinuuubl (P)

I -1
]I’ = 10 emm—— (P - H: )" (4)
m . n
rae I, — pacueTHOe 3HAUEHHE BBIXOAHOTO CHTHAJIA TOCTOAHHOTO TOKa (MA);
P — HoMHMHaIbHOE 3HAYCHHE BXOJHON H3MepseMOil BEJHYHHBI, IS npeodpazoBateseii

AaBlIeHHs-paspeskenus 3HaueHue P B oGmactu paspexeHus noacrasisercs B Gopmyiy (4) co 3HaKoM
MHUHYC;

P, — Hwxknuil npenen m3MepeHuil 111 Bcex mpeoGpasosateneif, kpome npeoOpazoBaTeieii
JaBJIeHUs-pa3pexKeHus, Ul KOTOPLIX 3Ha4YeHHe P, YMCIEHHO paBHO BepXHEMY NpeHe/ly H3MEPEHHN B
o0siactu paspexeHns Pu-) 1 B popmyity (4) moacTaBisieTcs co 3HAKOM MUHYC;

Lo, Ims Pm — TO K€, 9TO 1 B (hopmyuie (1).

Jlns ctaniapTHBIX yCIIOBHH HIKHHMN ITpejiell H3MepeHHil Becex MoBepsieMbIX peodpaszopaTerneii
paBeH HYIIO.

2) Jns npeoOpasoparesieil ¢ JHMHEHHO yOBIBarOmIEH 3aBHCHMMOCTBIO BBIXOJHOIO CHMIHAIA
MOCTOSHHOI'O TOKA OT BXOJHOW U3MEPsIeMOH BeJIHYUHBI

I -1
I _ [ i m L]
P m P —-p (

m n

P-P) (5)

3) Jlna npeoOpasoBaTesieii ¢ BBIXOIHBIM CHTHAJIOM TIOCTOSHHOTO TOKa M (YHKIIHEH
npeoOpa3zoBaHys BXOIHOW H3MEpsSieMOH BeJIMUHHBI 110 3aKOHY KBaJpPaTHOTO KOPHS



P
[,=1+(I, -1)|—. 6
+(ru n) R ! (J

rne P — BxomHas wu3Mepsemas BeNMUMHA — pa3HOCTh JaBIEHHH (Tepermajn JaBlIeHHs) JUIs
npeoOpasoBaTeneil pa3sHOCTH JaBIEHHH, [IPeIHA3HAYEHHBIX [UTS M3MEPEHHs! pacxo/a paboueii cperr;

Pm — BepxHHIl mpeses1 H3MEpeHHH MM JHANa30H H3MEPEHHUI [TOBEPIEMOTO npeodpazoBaTers
pasHocTH jaBnenuit. Ocranbhblc 0003Ha4YeHUA TC ke, 4TO B B opmyie (1).

4) JIns npeoGpasoBaTeiell ¢ BBIXOJHBIM CHTHAIOM IMOCTOSHHOIO TOKA., 3HAYCHHS KOTOpOTO
KOHTPOJIMPYIOT 110 MAACHHIO HANPAKECHHS Ha DTAJIOHHOM CONPOTHBIICHHH R,y

U= R - L (7
rae Uy - pacu€THoe 3Ha4YeHNe Na/IeHNs HANPSDKEHUS! Ha YTaJOHHOM CONPOTHRICHHH, B;
I, — pacu€rnoe 3HaueHmMe BBIXOJHOTO CHrHajla MOCTOSHHOIO TOKa (A), ONpeesieMoe o
bopmynam (4 — 6).

5) Mnst npeobpasoBatesneil ¢ BHIXOAHBIM HH(OPMAIMOHHBIM CHTHAIOM B uudpoBoM hopmate:
—  CJMHEHHO Bo3pacTaromen QyHKuuen npeobpasopans

N, - N
‘}\‘,n" =A,T adfr o P—P 8
SN2 P8 ®)

m n

rae N — pacyeTHoe 3HAYCHHUE BLIXOJHOTO CHIHANA B L(POBOM (opmaTe;

Nm, Ny — COOTBETCTBEHHO BepXHEe M HHXKHEE TIPEJCIBHBIC 3HAYEHUS BHIXOJHOTO
MH(OPMALMOHHOTO CHIHAA TTpeoOpasoBaTeb B udpoBoM dopmare;

P, Py, Py — o e, uro u B popmyne (4);

—  CJuMHEHHO yObIBatowmel QyHKine npeobpazoBaHus

' § ‘f\‘!m N JNI:J
o e . 9)

~ ¢ QyHKuuei npeobpasoBaHus M0 3aKOHY KBaJPaTHOrO KOPHSI

NP = A’I’n + (i\‘(ﬂ'.’ i Nr} ) Pi s ( 10)

rie P, Py — 10 e, uto B popmyte (6); ocranbHble 0603HaueHus Te ke, yTo B hopmysax (8) u (9).

5.4.7 Tloeepky mnpeoOpaszoBaTeneil ¢ NPOrpaMMHBIM oOOecredeHHeM BbIGOpa (DYHKIHH
npeoOpa3oBanus BXOJHOH H3MepAeMOil BeIHYMHBI B COOTBETCTBHHU C OJJHUM U3 BHIOB (4 — 6, 8 — 10)
NPOU3BOJAT MPH TPOTPAMMHOM YCTaHOBKE JHMHEHHO BO3pacTaloliell 3aBHCHMOCTH BBIXOHOTO
curdania (4) wmm (8), ecaM HHOE He MPeIyCMOTPEHO TEXHHYECKOW JOKyMEHTauue Ha
npeoOpaszoBaTeb.

[Tocne BbImONHEHMS TNOBEpKH Mpeo0dpa3oBatesib MOKET ObITh IEPENpPOrpaMMHUPOBAH B
COOTBETCTBHH ¢ Tpebyemoit GpyHKIHeH NpeoOpa3oBaHus BXOIHONW H3MEPSEMON BETHYHHEI,

[lepen omnpenencHueM OCHOBHOM morpemHocTd cobmonaoT TpeGoBaHus 1.4.3 H, npH
HGOGXOBHMDCTI/I, KOPPEKTHPYIOT 3HA4Y€HHS BBIXOJHOI'O CHIHalla, COOTBETCTBYIOIIHE HHIKHEMY H
BEPXHEMY IMPCAC/IbHBIM 3Ha4YCHHUAM H3M€]Z)F[€MOIT‘I BCIIHMYHUHBI. 9Ty KOPPEKTHPOBKY BBIMMOJIHAIOT IMOCJIC
[10J1a4u 1 Cﬁpoca H3M€p5[€MOI7'I BCJIHYHHBI, 3HAYCHUA KOTOpOﬁ YCTaHaBJIMBAKOT:!

10



— /g mpeodpazoBaresieli abCOMOTHONO NABIEHHS C BEpPXHIM [PeeIoM H3MEpeHHi 110
0.25 MIla BkmounTeBHO ~ B mpeaenax 0T aTMOC(EPHOro JaBieHHs 10 (80...100) % Bepxnero
npesesna u3MepeHuii;

— AJa ocTanpHbIX mpeoOpasosateneit — B mpexenax (80...100) % BEpPXHEro Inpejaena
3MepeHuH.

Ilpu nepuwosmueckoil moBepke M B CIyuae ee COBMEIEHHS ¢ onepauuelf TMPOBEPKH
FEPMETHYHOCTH NMpeodpasoBateliss KOPPEKTHPOBKY 3HAYCHHI BBIXOJHOTO CHIHANA BBIIONHSIOT MOCIe
BBUICPAKKH MPeoOpa3oBaTesis IpH IaBJieHNH (Pa3spexkeHHN) B COOTBETCTBUHU ¢ veinoBHamu 4.3.1. 4.3 .2.

YCTaHOBKY BBIXOJHOTO CHTHAJA BBIMOJHSIOT ¢ MaKCHMATbHOM TOYHOCTBIO, obGecreunBaeMoil
YCTPOHCTBOM  KOppeKTopa mpeobpasoparens u pasperaromied  CrocoOHOCTBIO  ITAJIOHOB.
Horpemnocts ycranosku «myns» (6e3 yuéra MOrPeHIHOCTH 3TANOHOB) HE JOJDKHA MPEBbINIATH
(0.2...0,3) npenena nonyckaemoil OCHOBHOM MOrPEIHOCTH [OBEPAEMOro Tpeodpa3oBaress, eciu
MHOC HE YKa3aHO B TEXHHYECKON JIOKYMEHTALIHH.

5.4.8 OCHOBHYIO MOIPELIHOCTE ONpCAC/AOT IIPH M 3HAYCHUAX M3MEPSIEMOil BeIUYUHbI
(5.4.4.), MOCTATOYHO DPABHOMEPHO PACIPENENCHHBIX B JIHATIA30HE U3MEpeHHH, B TOM 4YHCIIE OpH
SHAUCHUAX  M3MCPACMOH  BEJIMYMHBI, COOTBETCTBYIOLIMX HIKHEMY W BEPXHEMY Tpejle/bHBIM
3HAYCHHAM BBIXOAHOI'O CHI'HAJIA.

WHrepBan Mexkily 3HAYCHHSMH H3MEpPAEMON BEIMYHHBI HE 0JDKEH npesermars: 30 %
AManasoHa U3MEPEHMH NPH M = 5 (OCHOBHOH BapuaHT nosepkn); 40 % auanazosa M3MCPEHHH NpH
m =4 1 60 % JuanasoHa u3MepeHHit mpu m = 3.

OCHOBHYIO NOrpenIHOCTb ONPEeNsioT MpH 3HAYEHHH H3MEPSIeMOH BEJIMUUHBI, MOJTYYEHHOM
NpH IPUOMKEHHH K HEMY KaK CO CTOPOHBI MEHBIIMX 3HAUYSHHii (IpH NIPIMOM . X0j1e), TaK M CO
CTOPOHBI 60JIbLIMX 3HAYeHHMI (IpH 0GPaTHOM XO7ie).

llpn nepuomnueckoii nosepke OCHOBHYIO TIOIPELIHOCTH ONpEeAeNsioT B JBa ILHUKJIA: J0
KOPPEKTHPOBKM /IHAMIa30HA M3MCHEHHS BBIXOJHOTO CHTHAlA M I0CIE KOPPEKTHPOBKH AHAMA30HA.
Bropoii uukn nomyckaercs He NpoBONTE, €C/IM OCHOBHAS HOTPEIIHOCTD Yy < Yy - Y.

[lpu mosepxe npeobpasopareseit ¢ BepxHmM [PEeIoM HU3MEPCHUH B 00JaCTH pa3pekeHusl,
pasaom 100 xIla nonyckaercst ycramaBmMBaTh MaKCHMANBHOE 3HAUCHHE paspekeHuss B mpenenax
(0,90...0,95) % ot armocheproro maBnenus Ps, ecin Ps <100 kIla. PacueTHOE 3HAYECHHE BHLIXOIHOTO
CHIHAJIA TPH yCTAHOBICHHOM 3HAYCHUH PA3peKeHHs ONPEICIAIOT Mo (opMyie (4) mau (8).

IIpu nosepxe npeobpasosateneii abcoMmOTHOrO AaBICHHS © BEPXHUMH IpeJieJlaMH H3MEPEHHii
0,25 MIla u Bbllle OCHOBHYIO [IOrPeIIHOCTE OMPCACISIOT MO METOAMKE, M3JI0KEeHHOH B 5.4.10 ¢
COOIIIO/IEHUEM YCITOBHI, H3JI0KEHHBIX B 5.4.8, 5.4.9. Tlo metonuke 5.4.10 JOIyCKaeTCs ONpPeaAesIsaTh
OCHOBHYIO TMOIpelIHOCTL Ipeobpazoaresieii abCOMIOTHOTrO JaBjeHUS ¢ BEPXHUMH  IIpe/le/IaMu
usmepenuit ot 0,1 mo 0,25 MITa.

5.4.9. Onpenenexue OCHOBHOMH TOIrpelIHOCTH npeoOpasoBaTeseil abCOMOTHOTO AaBICHHS C
BEPXHUMHA nipenetamu usmepennit 0,25 Mlla (nomyckaetess 0.1 MIla) u Bblmie npoBoaT ¢
MCIIOJIL30BAHUEM STAlOHOB Pa3peKCHHs M M30BITOYHOIO JaBleHus (Hanpumep, Merpan-504 Bosnyx-
1, MIT -60M, MII-600, MIT-2500 u mp.).

B aToMm ciydae nosepky npeoGpa3oBatesnns BBIIOIHSIOT [IPH T0Ja4e H30BITOYHOrO AaBJICHUS U
Pa3pEKCHUSA, pACUCTHLIC 3HAYCHHS KOTOPBIX ONPEIENSIOT C YYETOM ACHCTBHTEILHOIO 3HAUCHMS
aTMOC(EPHOTO JIaB/IeHNs B IOMEIEHHH, TIC TPOBOIAT MIOBEpKY.

PacueTHbie 3HaueHMs BBIXOIHOrO CHIHAaNA NpeobpasoBaTesi ¢ AHHEHHO BO3pacTaroleii
(ynkumeit npeobpasosanus onpenensor no Gopmyam:

— JUisi mpeodpa3oBaTesell ¢ TOKOBBIM BBIXOIHBIM CHIHAIOM

£y + Rl':}

1,=1+(1,-1) (11)

J'pm{r})

— Juisi mpeobpa3soBateieii ¢ BBIXOIHBIM CHTHATIOM B iMppoBom hopmare

11



R—, "'ﬁ:)
et B

.l'.l'.'(g]

‘NP = A}ru + (‘Nnr = N

(12)

rae  Ip, lo, Imy Np, No, Ny — T0 e uto B hopmynax (4) u (8);

Ps — atmoceproe naBieHne B noMelleHUH, 1€ IPOBOJAT MoBepky, MI1a;

P — Bepxuuii npenen nsmepennii npecobpasosaresis abcoMOTHOrO JIaBIICHNAS, MITa;

P(4) — n30pITOunOR NaBnenue, nogasaeMoe B npeobpaszosaress, MIa;

Py — paspeixenne, cosmaBaemoe B npeoGpasoBaTese; 3HaucHWe paspexenus B Mlla
NOACTaBNSHOT B popmyiel (11) 1 (12) co 3nakoM MHUHYC.

PacuerHble 3Ha4YeHUA H30BITOYHOTO HaBJICHHA U pAaspeiKEHHs BbIYUCIIAIOT 110 C])OpMy.HaM
Piq-}: pa— Pﬁ, (13}
Py=Pe—=Py; (14)

rie P, — HOMHHa/IbHOE 3HAaYeHHE aDCOMOTHOrO nasieHus, Mlla.

Bomu3u Hyns abcomoTHOrO AaBlIeHUs npeoOpa3oBaTesih MOBEPSIOT, CO3MaBasi HA €ro BXOJIE
paspexeHne

Py = (0,90...0,95)-Pg, (15)
TpH KOTOPOM pacyeTHOE 3HAYCHHE BBHIXOJHOTO CHUTHANA ONpPeesIsIoT 110 (GopmyJie

- _ Rﬁ T Rﬂ[—)
1,=1,+(1,-1,)2—"2 (16)
Pra)

m

3Ha4eHus BLIXOIHOTO CHIHAja B UU(ppoBOM (opmare (N) onpeaensioT o opmyie Takoi xe
CTPYKTYpBI, 3aMeHss 0003HaueHus Toka I Ha o0o3Hauenue N.

Pacu€THble 3HAaueHMS BBIXOJHOTO CHrHaZa TpH aTMOc(epHOM JaBIEHHM HA BXOJIe
npeoOpa3oBaTelis ONpeaessoT o Gopmyie

1,=1,+(,-1,)-" (17)
R—n{a}

MakcumainbHoe 3HaueHHe W30BITOUHOTO JaBJeHUs Py, TIPH KOTOPOM pacueTHOe 3HAYeHHe
BBLIX0/IHOTO curnHana I, = Iy, onpenenstor o popmyie

Pm(ﬂ = Pm{_a} = Pﬁ (1 8)

[Ipn nosepke npeoOpaszoBaTenel ¢ BepXHMMM IpeielaMH H3MepeHHi Py, < 2,5 Mlla
3Ha4YeHHE aTMOC(epHOro aaBiaeHus Ps onpelesior ¢ NOrpenHocTEIo He Gorlee, ueM

AﬁSaF-;VM, (19)
100
e ¢ — abconmoTHas norpetnoctb, MIla;
Op, ¥ — TO ke, uTo B 5.4.3, 5.4.5;
Pia) — BEpXHHIA Mpeie H3MEpEHHH MOBEPAEMOTr0o peodpa3oBaTes.
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[Ipu moBepke npeo0pasoBareleii ¢ BEPXHAMH NpejiefiaMu u3MepeHnit P > 2,5 Mlla B
dopmyist (11 — 18) nonyckaeres noactasiath sHadenne Ps = 0,1 MIla, ecnn atmocdeproe nasienue
Haxomutes B npenenax (0,093...0,102) MITa.

B 3aBHCHMOCTH OT BEPXHMUX TPEIECIOB HM3MEPEHUIl MOBEPSIEMBIX Mpeodpa3oBaTe/icH HX
OCHOBHYIO TOI'PEHIHOCTD ONpelAciIsAoT IIPH m 3Ha4YCHHAX I/IBMEpFIeMOﬁ BEIIHYHHEI B COOTBETCTBHH C
tabnuueit 3 u ¢ yuétom Tpedosanuii 5.4.7.

Ta6iuna 3

Bepxuue rpesieibl Yncito noBepAEMBIX TOUYCK . m
n3mepenuit, MIla B obmnactu P, < P; '- B obnactu P, = Ps

0,1 3 -

0,16 2 2

0,25 ] 3

0104 0 2,5 ] 4

Csslie 2.5 i 5

[Tepes noBepkoi NMOBOAAT KATUOPOBKY HHIKHETO INpesieia U3MEPEHUH JaTuhKa MpH 3HAYCHUH
JIABIIEHHUS, COOTBETCTBYIOLIErO pa3pekeHuio Py B yka3zaHHBIX mpeaenax (15). PacuerHoe 3Hauyenue
BBIXOJHOTO CHTHanza ompenensior o ¢Gopmyne (16). domyckaeTcs HpOBOANTH KalnOpOBKY MpH
aTMOC(hEepHOM JIABICHUH /ISl BEPXHUX IpeaeoB usmepenuit 6onee 0,16 Mlla, pacuernoe 3naveHue
BBIXOJIHOTO CHTHAJIA orpeessitor no Gopmysne (17).

5.4.11 OCHOBHYIO MOIPEUIHOCTh Y5 B % HOpMHpyroiero 3HavyeHus (5.4.4) BBIYUCIAIOT 1O
MpUBEAEHHBIM HUXKE QopMyiaM:
— Ilpun moBepke npeodOpazoBartesiei mo crnocody 1 (5.4.1):

171 100 20
yr) - IJ'H i Ir‘J 1 ( )
v == =% 100 21
AT )

N-N_
¥, = —2..100, (22)
‘;Vm - j\lrn

rae | — 3HayeHue BBIXOJHOI'O CHrHAJIa MOCTOSHHOIO TOKa, MOIYHICHHOE DKCIEPHMCHTAIBHO ITPH
HOMHHAJILHOM 3HAYCHUH H3MEpsAEeMOH BETHUMHBI, MA;

U — 3HayeHWe NaJeHHs HANpSUKEHUs Ha OSTAJOHHOM CONPOTHBICHHH, MOJYYECHHOEC
SKCIEPUMEHTAIBHO TMpPH H3MEPSHHH BBIXOHOIO CHrHAlla M HOMHHAJIBLHOM 3HAYCHUM BXOJIHOI
M3MeEpSeMOil BeTMUHHEI (1aBieHus), MB i B;

N — 3HayeHHe BHIXOJHOTO CHrHajla npeoOpasoBareist B HMPpoBOM (opmare, MOTyHCHHOE
SKCIIEPHMEHTAIBHO IPY HOMHHAIBHOM 3HAYECHUHM H3MEPSIEMOH BEJTMUUHBL;

OcTtanbHble 0003HAYEHHs T€ XKe, 4yTo B popmynax (1, 2, 7).

—  Ilpu nosepke npeobpazoparenei no cnocody 2 (5.4.1):

}/F‘ — P B Pfh‘“f _100.‘ (23)

13



rze P — 3Hadenue BXOHOM M3MepsieMoil BeTHUHHbI (1aBJIEHUA ), TIOTYYCHHOE DKCIIEPHMEHTATBHO 1pu
HOMHHAJTBHOM 3HA4Y€HUH BBIXOAHOTO curHana, klla, MI1a;

Puow — HOMHHANLHOE 3HAUEHHME H3MEpSIeMOH BeIHYHHBI NPy  HOMHHAJIBHOM 3HAYEHWH
BBIXO/IHOT'O curHasa, klla, MITa;

P, — BepxHumii npenen usmepenwii, klla, MITa.

Beruucienns v, BLITOMHSIOT ¢ TOYHOCTEIO /10 TPeThero 3HaKa I0CsIe 3arATok.

5.5 PesynbTarel 10BEpKH Mpeodpa3zoBareeii.

5.6.1 IlpeobpasoBatesib MpPU3HAIOT T[OIHBIM NpH  TEPBUYHON [I0BEPKE, €CITH Ha BCEX
MOBEPACMBIX TOYKAX MOJLy/Ib OCHOBHO#H MOIPEMHOCTH [y < v -+ [y].

5.6.2 IlpeoGpasoBare;ib NPU3HAIOT HETOAHBIM TIPH [TEPBHUHOI MOBEPKeE, €CIIH XOTS OBl B OIHOM
NOBEPAEMOH TOYKE MOJTY/Ib OCHOBHOMH IOTPEUIHOCTH Yol = vk -yl

5.6.3 TlpeoGpazoBaresib MPH3HAIOT TOIHBIM TIPH MEPUOJINYCCKON NOBEPKE, €CJIM Ha BCEX
[OBEPACMbIX TOHYKAX I[PH IIEPBOM MJIH BTOPOM IIMKIIE TIOBEPKH BBITIOJHSAETCS YCIOBHE, H3IOKEHHOE B
m.5.6.1.

5.6.4  Ilpeobpaszorareib IPU3HAIOT HETOIHBIM TIPH [IEPHOAMUCCKORH TIOBEpKe:

—  CCJIH IIPH MEPBOM LMKIIE OBEPKH XOTs Obl B OIHOH 110BEPsSIeMON TOYKe MOJLY/Th OCHOBHOI
MOTPEIHOCTH [Ya| > (8y)sa max - [V

—  CCIH IIPH BTOPOM LIMKJIC MOBEPKU XOTs Obl B O/IHO# 110BepSeMOil ToUKe MOYTb OCHOBHOI
MOrpemHoCTH |ya| > v - [¥.

O603HaueHHS: (8y)pa max — MO 11.5.4.2; Y« —mon.5.4.3;y—mnon.5.4.5.

5.6.5 Jlomyckaercs BMECTO BBLIYMCIEHHH TIO OKCIIEPUMEHTAIbHBIM JIAHHBIM  3HAUYEHU
OCHOBHOH MOTPEIIHOCTH Y5 KOHTPOIUPOBATH €€ COOTBETCTBHE NIPEJICNIbHO JIOIYCKaeMbIM 3HAYCHHSM.

6 Odopmirenne pe3yabTATOB NOBEPKH

6.1 IlomoxuTenbHble pe3ynbTaThl MOBEPKH CPEICTB M3MEPEHUIl yIOCTOBEPSIOTCS 3HAKOM
MOBEPKH W CBUJICTE/ILCTBOM O MOBEPKE WITH 3aIMCBIO B MACNOPTe CPe/ICTBA U3MEPEHHUI, 3aBepseMoil
TIOAITMCBIO MTOBEPUTENS M 3HAKOM IMOBEPKH. 3HAK MOBEPKH HAHOCHTCSA HA CBUJIETETBCTBO O MOBEpPKe
HJIK B TacrnopT.

6.2 Ilpu oTpuuaTenbHBIX pe3yibTaTax MOBEPKH, B COOTBETCTBHH ¢ IIpukazom Ne 1815
Munnpomtopra Poccun ot 02 wmionst 2015 r.. opopwisercss u3BelmeHHe O HEIPHIOJAHOCTH.
Kanunbparopel k nanbneiinneii skcruyatauyy He JOMyCKAkOT.

g;h. WES ____'".'_‘__‘—-_-____“_
Havaneauk HUO 207 /ﬁﬂ A. A. Urnatos
— =
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