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Hacroqrrlaf, MeroAlrKa rroBepKr,r pacupocrpaHflercs. Ha ocqrnnorpa(fu qu([ponsle MoAynbHLIe

NI PXIe-5164 (guree - uo4ynr,r), r,r3roraBJrr{BaeMbre KoMraHr4.,rMra'National Instruments
Corporation" (CIIIA), "National lnstruments Corporation" (Benrpux), "National Instruments
Malaysia Sdn. Bhd." (Marafisux), r ycranannr,rBaer MeroAbr Lr cpeAcrBa r,rx noBepKr.r.

I,Iurepnar Mexry rroBepKzlMr,r - 1 roA.

I OTIEPAII}IU TIOBEPKI,I

1.1 IIpu rpoBereHr.ru rroBepKr.r AonxHbr 6rmr srmoJrHeHbr onepauulr, yKa3aHHbre B

ra6nuqe 1.

l.2Ecttu y rloBepreMoro MoAyJUI Hcnonmyrorcfl oAr,rH r.r3 AByx KaHirJroB, To no 3arpocy
IroJlb3oBaren, fleplloAllqecKas [oBepKa Moxer 6snr uporeAeHa no yKa3arrHrrNa e ra6rraue 1

o[epaII]IrM.unu orrpeAeJleHHoro KaHuura, npr{ groM.qonxHa 6rrrr c4elaua coorBercrByroqaq 3aflr.rcb
B CBLIAeTenbCTBe O IIOBepKe.

2 CPEACTBA TIOBEPKII

2.1 PerorraeHAyerc{ [pr{MeuflTb cpeAcrBa rroBepKr,r, yra3aHubre s ra6rrw\e 2.

2.2 fionycxaerc . rIpLIMeHrrb Apyr]re aHaJrorr{trHbre cpeAcrBa [oBepKr4, o6ecne.rfisarorur4e
orrpeAeJleHlae MerpoJlorlltlecKr.rx xapaKTepr,rcrr{K [oBep.rreMhx rrlogylefi c rpe6yeuoft ro.ruocrrrc.

2.3 CpegctBa I{3MepeHr,rft AorNurr 6urr ucupaBHbr, rroBepeHbr r.r uMerb AoKyMeHrbr o
loBepKe.
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a6ruqa I - IIHI4

Ha[lreuosanrre o[epaqrlrl
Homep

rym(ra
Merqryilor

Ilponegenue orepaqru
IIDI| IIOBEDKE

IIEDBHqHOII rcu&ufiecr()fl
Buemsufi ocMorp rr rroAroroBra K [oBepKe 6 Aa Aa

Onpo6onauue u $ynrqrroHairbHoe recrr4poBaHr.re 7.2 La AA

Oupe4eueulre florperuHocru rr3MepeHlrfl rrocrorHHoro
Harrp.sxeHr,rfl

7.3 Aa na

Onpegeneulre norperuHocrr,r r{3MepeHr,rr [epeMeHHoro
rraflpflxeHr{f, .racroroft 50 kHz 7.4 AA Aa

Oupe4erenne HepaBHoMepHocrr,r AHX u rpoBepKa
eepxHefi rpaHurlbr rroJrocbr nporycKaH ufl. rrpu BxoIHoM
corrporraBJreuur,r 1 MQ

7.5 LA na

Oupe4ereulre HepaBHoMepHocrr,r AHX pr rpoBepKa
nepxueft rpaHrarlbr rroJrocbr flpoflycKaHkrfl rlpu BxoAHoM
corrporr{BJreuuu 50 Q

7.6 AA Aa



a6nuua2 -
ltb

HarlDrenosaHue
cpeAcTBa rroBepKlr

Homep
rryHKTa

METOAIIKII

Pexomengyerrruft run
cpeAcTBa [oBepKrr,
DEf. HOMCD DEECTDA

l. Cpeacrna rasN,repeHr.rfi

1.1
Kama6parop nocroflHHoro Ia

IIEPEMEHHOTO HIIIIP'XEHI,I'
7.3 -7.6

Kanu6parop yHr.rBepcanrnsrfi Fluke 9 1 00
c orrrrrrf,Mu 100/600, per. No 25985-09

t.2
Bomtuerp rlocro.f,HHoro
HAIID'XEHI,IJI

7.4
Mymrzuerp uu(pponofi rraolymuufi
NI PXI-4071;per. Ilb 57582-14

t.3
Barruerp rornoqaeMoft CBH
MOIIIHOCTI,I

7.5,7.6 llpeo6pasoBareJrb rrcMeprrrensirrfi Rohde &
SchwarzNRP-291, per. No 37008-08

2. BcuouorareJrbn bre cpeAcTB a v rrpuHa4JrexHocrr4
2.1 [Iaccu PXI Express 7.2 -7.6 National Instruments PXIe- I 07 1

2.2 Moavru KoHTDoJrJreoa PXI Exoress 7.2 -7.6 National Instruments PXIe-8840
2.3 Monurop. KJraBuarypa. ((Mbrrrrb)) 7.2 -7.6
2.4 Ka6em BNC(m,m) 7.3 -7.6
2.5 Tpoftuux BNC(m,f,fl 7 .3,7 .4
2.6 A,qanrep BNC(m)-banana(m,m) 7 .3,7 .4
2.7 Harpyra rpoxoAHzur 50 Q BNC(m,f 7.5
2.8 Alaurep N(fl-BNC(fl 7.5.7.6

3. floon lnMMHoe o6ecueqenue
2.t OnepaquonHzur cpeAa 7.2 -7.6 Windows 7/10

2.2 ,{paftnep 7.2 -7.6
NI-SCOPE 18.1 u Bhrrrre

OI-SCOPE SFP 17.2 u nurue)

2.2 fiorrycxaercs [puMeHqrb Apyrue aHirJrorrrqHbre cpeAcrBa rroBepK[, o6ecne.rr4sarourue
olpe,{eneHl.Ie Merponorl{rlecKl,rx xaparTepr.rcrr{K [oBepreMbx uo4ynefi c r:pe6yeuofi roqnocrrro.

2.3 CpegcrBa lr:MepeHnft 4orxurr 6urrr ucupaBHbr, rroBepeHbr r{ r,rMerb AoKyMeHrbr o noBepKe.

3 TPEEOB AIJ.ug, K KBAJIIIOI4KAIIITU IIOBEPIITEIEII

K npone4eHl,Irc [oBepKr{ AorrycKarorc, Jrr.rqa c BbrcrluM r{n[ cpeAHerexHr.rqecKlrM
o6pa:onaHl,IeM, I,IMeIoq[e flpaKTu.recxufi olbrr B o6lacru paAuorexHr.rqecKr.rx u:uepeuufr.

4 TPEBOB AIJIIfl, BE3 OTIACHO CTI,I

4.1 IIpu [poBeAeHI,I]I [oBepK]r AoJrxHbr 6urs co6nroAeHbr rpe6onanus 6egouacsocrr.r B

coorBercrBr.u.r c IOCT I 2.3.0 1 9-80.

4.2B,o Ias6exaHl.Ie HecqacrHoro cnfruu u AnflnpeAyrpexAeHr,rs [oBpexAeHr4r rroBepreMoro
MoAynf, neo6xoArnuo o6ecnequrb BbrrroJrHeHue cneAyroqux rpe6orialruir.:

- noAcoeAHHeHI,Ie maccll c MoAyneM r4 cpeAcTB rroBepKr.r K ceTr.r AonxHo [porl3BoAr.rTbcq c
noMoIIIbIo cereBbx ra6eneft I,I3 KoMrrJreKTa rrraccrr r.r KoMrrJreKToB cpeAcrB rroBepxu;

- 3a3eMJreHUe ruACCrr I,I Cpe.4CTB [OBepKI'r ,4OnXHO rrpOI,r3BOAr,ITbCS IOCpeACTBOM 3a3eMr.flrorql,{x
KoHTaKToB cereBbD( xa6enefi ;

- coeAI{HeHV' MOAyn }I CpeACTB rrOBepKH CneAyeT BbrrroJrH.f,Tb rrppr orKnroqeHHbrx BxoAax il
BbrxoAax (orcyrctnur,r Harrpsxenus. Ha pa3beMax MoAynfl [r cpeAcrB uonepxr.r);

- pexLIM BeHTLIJIflIII{fimaccvAonxeH 6rrm ycrauoBJreH B rronoxeHue "HIGH",
nesaAeftcrsoBaHHhre cJrorbr 3axpbrrbr (panrru-uauefisMu;

- 3aflpeqaercx pa6oratb c Mo.4yneM [p]I Huurr.rrrr.ru B Bo3Ayxe B3pbrBoorracHbrx BerrlecrB;
- 3arrpeqaercr pa6orarb c MoAyneM B cnfrae o6uapyxeru.rfl ero noBpex,qeHr.rs.
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5 ycJIoBI,rr oKpyxArcIIIEfr cprAu rlplI TIoBEpKE

flpra npone reuuur rroBepKu AoJrlcHbr co6moAarrcfl cneAyrour4e ycnoBrdf, :

- reMneparypa Bo3Ayxa23 +3 oC;

- orHocr{TeJrbHiur BJraxHocrb Bo3.qyxa or 30 rc 80 o/o;

- amroc(pepHoe AaBneHue or 84 ao 106.7 kPa.

6 BHEIIIHIITI OCMOTP [I TIOAIOTOBKA K TIOBEPKE

6.1 Bnemnr.rfi ocnrorp

6. 1. 1 IIpu rpoBeleur{r{ BHerrrHero ocMorpa rrpoBeprrorcr:
- qr.rcToTa r,r I.IcIIpaBHocTb pul3beMoB MoAynf,;
- orcyrcrBr{e MexaHr,rqecKr{x rroBpex,qeHraft xoprryca r.r gJreMeHToB MoAynq;
- rrpaBr4JrbHocTb MapKxpoBKH r.r KoMUreKTHocTb MoAynfl.

6.1.2tlpu HaJII,IqrIu ge{exron t,rnlt rroBpexgeuufi, [perrflTcrByroqnx uoprraalrnoii
3rcrrnyaraur.ru [oBepreMoro MoAyns, ero cJreAyer HarrpaBr,rrb B cepBr.rcuufi qeurp 4:rx
npoBeAeHr4fl peMoHTa.

6.2 lloaroroBKa K noBepKe

6.2.1tlepeA HarIzuIoM pa6oru floBepr,rrenb AonxeH ll3ytrxrb pyKoBoAcrBo rro sKcrrnyararlrzr4
MOAyJr.f,, a TaKXe pyKOBOACTBa rro SKCrrJryaTarIHH npr.rMeH.f,eMhx CpeAcTB [oBepK]r.

6.2.2Bsno.IIHI{rb 3arpy3Ky rporpaMMHoro o6ecueqeHu.fl ro cneA}.}oqefi upoqeAype:
1) ycrauou{Tb KoHTpoJrJrep B Tpr,r neBbrx cnora rrraccu;
2) upucoe4l{Hl{Tb MoHr,rrop, KJraBr.rarypy Lr Mbrrrrb K coorBercrByrorur,rM pa3beMaM

KOHTpOJrnepa;

3) no4coe4r.rHr.rrb maccr r4 MoHr,rrop K cerr{ 220Yl50Hz;
4) ycrauou.Irb MoAynu NI PXIe-5164 u NI PXI-4171 s cnorH rrraccr PXIe (naoay.nr NI PXI-

4l7l ywanoBlrrb n ru6pr,r4Hrr[ clor ruaccu);
5) n cno6ogHble cJIorbI [raccu ycraHoBr,rrr (fa-urm-ua:uetn; nu6parr Ha rrraccu pexrrM

srrcorofi cKopocrr.r BeHTlrJrrropa "HIGH";
6) nrnro.rurb rrracclr Lr KoHTponnep, Aoxlarbcfl 3arpy3Ku Windows.

6.2.3 Eclr.u Ha KoHTpoJrnepe He ycraHoBneuu 4pafinepu'NI-Scope", ..NI-DMM", cne.qyer
HHcrilnnllpoBarb Apafinepu B coorBercrBrrrd c yxa3anr,rf,Mr{ pyKoBoAcrB rro gKcrrJryararluu.

6.2.4[IoworoBLITb r pa6ore cpeAcrBa [oBepKr.r B coorBercrBvrv c pyKoBoAcrBaMr.r ro
3KcrrnyaTarlr{r{.

6.2.5 Brraepxarb MoAynb I{ cpeAcrBa lroBepKr,r Bo BKJrroqeHHoM cocrosHr.ru B coorBercrBulr c
yKa3aHIlsMI,I pyKoBoAcrB rlo eKcnnyararluu. MnnruaJrbHoe BpeM, nporpeBa MoAyrs 30 min.
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7 TIPOBEAEHI,IE TIOBEPKU

7.1 O6uue yKa3aurrs rro npoBeAeHrrro rroBeprrr

B upoqecce BbruoJrHeHr{, ofleparlufi pesynrrarbr r,r3Mepenufi ganocflTcs,B rrporoKon
rloBeprlr. Ilouyueuurre pe3ynbrarbr AoJrxHbr yKJraAbrBarbcs B [peAenbr AolycKaeMbrx 3uaueuufi,
Koropbre yKiraHbr n ra6maqax Hacrorrqero pa3Aena AoKyMeHTa.

IIpu norryueHr{rr orplrrlarenbHbrx pe3ynbraros uo xarofi-nu6o orepaqu}r neo6xoAprruo
noBToplrrb orrepaqlrrc. flpu nonropHoM orplrrlarenbHoM pe3ynbrare Mo,(ynb cnelyer HarpaBr4rb B

cepnuumrfi rIeHTp Ans [poBeAeHr,r, perynupoBKr4 wlutu peMoHTa.

7 .2 Orlp o608 aHrre (QyurcqnoH aJrbHo e recrnp on anu e)

7.2.l3arrycrr{Tb rrporpaMMy ttMeasurement & Automation Explorer", B MeHro "Devices &
Interfaces" nu6parr Har{MeHoBaH ue lrltaccn, 3areM' NI PXIe - 5 1 64 ".

Knurnyrr Ha LIMeHLI MoAyJrr, [pr.r groM B [paBoM oKHe AonxeH oro6pasr.rrbcfl cepufinsrfi
HOMep noBepfleMoro MoAyns H HoMep cJroTa rrraccr4.

7 .2.2 3anycrrlTb rlpoqeAypy recrl,IpoBaHlr{ "Self-Test". flocre 3aBeprrreHrr.,{ nporleAypbr
recrl{poBaHl{, AonxHo rro.flBr,rrbc, coo6qenue "The self test completed successfully".

7.2.3 flocle nporpeBa MoAyns B reqeHr,re 30 min 3arrycrlrrb rporleAypy aBronoAcrpofixra
"Self-Calibrate". flocre 3aBepIIreHI,L nporleAypbr aBTono4crpofixu AonxHo rrosBnTbc.r coo6rqenue
"The device was calibrated successfully".

7.2.48 Meulo "Software" rrr6patr rranKy "Software", orKpbrrb BnoxeHHyro rauxy "NI-
Scope". B oxse AonxeH oro6pa:nrrcfl HoMep Bepcrr (Version) nporpaMMHoro o6ecueqeHus
(apafinepa NI-Scope). Horraep BepcilIr AonxeH 6rnr ne nrExe 18.1.

7.2.5 Klwxnyrb Ha BKJIa,uKe "NI-SCOPE Soft Front Panel". B oxne Aonxeu oro6pasnrrcr
HoMep BepcI{I{ (Version) uarreJll{'*NI-SCOPE Soft Front Panel". Houep Bepcuu AonxeH 6urr ue
lc^]/,xe 17.2.

7.2.5 3arrycrllrb raHerlb MoAyn, rrrasmrreft "Launch NI-SCOPE Soft Front Panel".
Y6elr,rrrcs B ToM, tITo Ha Allcilnee norBllnacb [aHeJlb "Oscilloscope PXIe-51 64" u He BbrAaHo
coo6ueuufi o6 onru6rax.

Pesynrtarrr onpo6onauur u Qyurqr{oHaJrbHoro recrnpoBalkrs,3ailucaru e ra6ru\y 7.2.

TraOm,rqa 7.2. O v{e KIIT,TOHZIIbHOe TeCTr.rpoBaHHe

Co4epxanue trpoBeprrr Perymrar rpoBepnrl Kpurepun rpoBeprcrr

oro6paxeuue cepufinoro HoMepa
MOAynS

1CD564.3
rrpaBr.rnbHo oro6paxaercr
cepzfinrrft HoMeD Mo.rIyJUr

oto6paNeuue HoMepa cnora rtraccpr Slot 3
rlpaBranbHo oro6paNaercr
HOMep CJIOTa LIJaCCLI

rporleAypa "Self-Test"
The self test completed
successfully

coo6uenue "The self test
completed successfully"

rporleAypa "Self-Calibrate" The device was calibrated
successfully

coo6uleuae "The devrce
was calibrated successful lv"

rrpoBepKa HoMepa Bepcrur "NI-Scope" NI-Scope 18.1 NI-Scope 18.1 u Br,rure

rrpoBepKa HoMepa Bepclrlr
'NI-Scope Soft Front Panel"

NI-SCOPE Soft Front Panel
t7.2

NI-SCOPE Soft Front Panel
17.2 u Bbrrrre

3a[ycK rrarreJrr{

"NI-Scope Soft Front Panel"
"Oscilloscope PXIe-5 I 64"
coo6rueuuft o6 orura6rax ser

"Oscilloscope PXIe-5 1 64"
uer: coo6ulenufi o6 ouru6rax
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7.3 OnpegeJreHrre rrorpemnocru rr3MepeH[rfl rrocroflHHoro Harrpfl]r(eHrrfl

7.3.1 YcranoBlrrb Ha pa3beM KaHaJra 
o'CH 0" Mo4ynfl rpofiuux BNC(m,f,f).

flprcoe4ruvrr ra6em BNC(m,m) omlurr 600 xanu6paropa Fluke 9100 r oAHoMy r.r3

BbrxoAHbrx nre.r rpofinura.
I,Icuoursyr ra6enr BNC(m,m) r{ aAarrrep BNC(m)-banana(m,m), coe.4uuurb Apyroe

BbxoAHoe [JIetIo rpofinura c rHe3AztMrI "HI", "LO)) Mynbrl,IMerpa, co6mogar nonflpHocrb.

7.3.2YcrasoBr,rrb Ha Mynbrr.rMerpe NI PXI-4071 peNuu DCV, Input Resistance l0 MO,
Resolution 6.5 Digits, Range 100 mV.

7.3.3 YcrasoBlrrb Ha orquu 600 ra-rru6paropa pexr,rM Aux DCV, RH : 1 Mf).

7.3.4YcrauoBr.rrb na ra;ru6parope O/P Volts : *72 mY.
Arrunuponarb BbD(o.q rann6paropa.

7.3.5 BunoJrHlrrb Ha rraHeJrr.r MoAyJr.rr ycraHoBKr.r:

Channels: Channel0 On, Channel 1 Off
Channel Settings:

Coupling DC; Volts per division 20 mV; Input Impedance I MO; Bandwidth 20MHz
Vertical Offset 0.0000 V

Trigger Type: Immediate
Time per division 100 ms
Measurements: Add, Channel 0: Mean (uocraeuru $naxox)

7.3.6 Bnoar.rrb Ha MoAyJre 3HaqeHr,rs rcos$(pnqreHra orKJroHeHr.r.s Volts/Div, yKa3aHHbre B

cror6qe 1 ra6rutusI 7.3.1, rr 3HarreHr.r.fl HanpsxeHr.r, cMerrleHr{s Vertical Offset (V) n oxne "Channel
Settings", yKa3aHHbre n crol6qe 2 ra6twlsl

YcrananuuBarb Ha raru6parope 3HarreHr,rs HaflprxeHyrfl, yKa3aHuhre s cror6rle 3 ra6rurqu
7 .3 .l , u no,qcrprMBarb r.rx roqHo ro noKiBaHr.r.sM Mynbrr.rMerpa NI PXI-40 7 I , w,r6upax
coorBercrByrcrqnfi Arrarra3oH Mynbrr,rMerpa "DCV Range".

3an[crrsarb orcrrerbr Mean Value Ha MoAyne s cron6eq 5 rzt6tuust7.3.

7.3.7 Orxruoqr,rrb Bbrxo4 nzuru6paropa.

7.3.8 YcmnoBr.rrb Ha orrlur 600 ranu6paropa OiP Volts : *72 mV, Ru: 50 C).

Axrrnrponarb BbnroI ra;rn6paropa.

7.3.9 He MeH.f,.f, ocrilJrbHbrx ycraHoBox, BBecrr,r Ha rraHeJrr,r MoAynr:
Channel Settings:

Volts per division 20 mV; Input Impedance 1 MC)
Axrr,rnuponarb Bbxo.{ ralu6paropa.

7 .3.10 Brruorururr Aeficrnus rro [yHKTaM 7 .3.6,7 .3.7 ,3aflrrcbrBa, pe3ynbrarbr n ra6rrqy
7.3.2.

7.3.11YAa;rutr I,I3MepeHr.re B oKHe "Measurements", .{ns qero cneAyer nrr6parr AaHHoe
r,r3MepeHrle, r{ cHrrb (fnaxox.

7 .3.12 Brmomrurr Ieficrnrlf, ro rIyHKraM 7 .3.1 - 7 .3.11 An, KaHirna "Channel 1" vro4ylr.
(Channels: Channel0 Off, Channel I On).
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RBx: I MO

IIPI4METIAHI,IE: flpeAensr AorrycKaeMbrx 3HarreHr.rfi Umin u Umax e cror6llax 4 u 6 ra6r'wlrt
7.3.1 paccuzraHbr no (foprvrynau

Umin: (U - A), Umax: (U + A),
A : [0.0065'(U - Uo) + 0.004'Uo + 0.002'Un + 0.15 mV],

r.qe U - 3HaqeHr4e rroAaBaeMoro Hafiprxenr.rr (crol6eq 3), Uo - sHa.reHr.re HanpflxeHu.f, cMeuleHprq

Vertical Offset (cton6eq 2), Un - 3HarreHr,re Ar,rara3oHa nomroft rrrKirJrbr Range (cror6eq l).

NI5l64A4II-2018 | NI PXIe-S164. Mero4uxa .7 uz 14

a6rurua 7.3.1 - b H3MeDeHI,Lfl nOCTO.IHHOTO Han xeHI,Ig, I(BX =

Volts/Div
IRange]

Vertical
Offset, V

rIoAanaeuoe
HAIIps?I(eHIIe

Huxuuft
rrpeAeJr

AOrrycKaeMbrx
gnaqenufi

Ilsuepennoe
Harlpf?IterrIIe
(Mean Value)

Bepxnufi
rrpeAeJr

AOrrycKaeMbrx
rna.IeHr,rft

I 2 3 4 5 6

20 mV
[0.2s v]

0 +72 mY +70.88 mV +73.12 mY
0 -72 mY -73.12 mY -70.88 mV

+5 +5.072Y +5.051 V +5.093 V

-5 -5.072Y -5.093 V -5.051 V

50 mV
[0.s v]

0 +0.18 V +177.68 mY +182.32 mV
0 -0.18 V -182.32 mY -177.68 mV

+5 +5.18 V +5.158 V +5.202Y

-5 -5.18 V -5.202v -5.158 V

100 mV
tl vl

0 +0.36 V +355.51 mV +364.49 mY
0 -0.36 V -364.49 mY -355.51 mV

+5 +5.36 V +5.336 V +5.384 V

-5 -5.36 V -s.384 V -5.336 V

200 mV
[2.s v]

0 +0.72y +710.17 mV +729.83 mY
0 4.72Y -729.83 mY -710.17 mV

+10 +t0.072Y +10.026 v +10.118 V

-10 -10.072Y -10.118 V -10.026 V

500 mV
[s v]

0 +1.8 v +1.778V +1.822Y
0 -1.8 V -t.822Y -1.778Y

+10 +11.8 v +11.738 V +1i.862 V

-10 -11.8 V -11.862 V -11.738 V

1V
ll0 vl

0 +3.6 V +3.556 V +3.644y
0 -3.6 V -3.644V -3.556 V

+10 +13.6 V +13.516 V +13.684 V

-10 -13.6 V -13.684 V -13.s16 V

2V
[2s v]

0 +7.2Y +7.103 V +7.297 Y
0 -7.2Y -7.297 Y -7.103 V

+50 +57.2Y +56.903 V +57.497 Y

-50 -57.2Y -57.497 Y -56.903 V

5V
[50 v]

0 +18 V +t7.783 y +18.2t7 y
0 -18 V -t8.2t7 Y -t7.783 v

+50 +68V +67.583 V +68.417 V

-50 -68V 48.417 Y -67.583 V

l0v
u00 vl

0 +36 V +35.566 V +36.434V
0 -36 V -36.434v -35.566 V

+50 +86 V +85.366 V +86.634 V

-50 -86 V -86.634 V -85.366 V



a6nu\a7.3.2 - [3MeDeHr,Lf, tlocroflHHoro HaJrDrxeHr,I.rI. Rsx = 50 Q

Volts/Div
[Range]

rIoAanaerroe
Hatrpfl,r(eHI|e

Hnxnxfi
npeAen

AOrrycKaeMbrx
gnaqeuuft

IIs*repeunoe
Harrpfl)I(eHI|e
(Mean Value)

BepxnNft
rrpeAeJr

AOrrycKaeMbrx
:xaqenufi

I 2 3 4 5

20 mV
[0.2s vl

+72 mY +7t.98 +72.86 mY

-72 mY -72.10 -71.14 mY
50 mV
l-0.5 vt

+0.18 V +180.06 +181.90 mV

-0.18 V -180.14 -178.10 mV
100 mV

11 vt
+0.36 V +360.04 +363.80 mV
-0.36 V -360.06 -356.20 mV

200 mV
t2.5 Yl

+0.72y +720.t7 +728.60 mY
4.72Y -720.12 -711.40 mV

500 mV
15 VI

+1.8 V +1.800 +1.819 V
-1.8 V -1.800 -1.781 V

IIPI4METIAHI,IE: flpeleru AolrycKaeMbx 3HarreHrafi Umin u Umax n crol6qax 3 n 5
ra6nzqrr 7 .3.1 paccurrraHbr uo (popnrynau

Umin: (U - A), Umax: (U + A),
A: [0.005'(U - Uo) + 0.002.Un],

rle u - 3HarIeHHe rloAaBaeMoro Harrpsxeuua (cron6eu2), Up - 3Haee]Fiure liLrarra3ona nomroft
rrrKilJrbr Range (crol6eq 1).

7.4 OnpeaeJreHrre [orpernHocrlr rtMepeHrrfl rrepeMeuHoro HarrpflxeHrrfl
.racroroft 50 kHz

7.4.1 BrruoJrHr,rrb coeAr,rHeHr{, no rryHKTy 7.3.1 upearuyrqefi onepauur.r.

7.4.2YqanoBllrb Ha MyJlbrr.rMerpe NI PXI-4071 pexrEu "ACV", Resolution 5.5 Digits,
Range 50 mV.

7.4.3 YcrasoBl,Irb Ha orlrlr{r.r 600 ranu6paropa Fluke 9100 pexutr Aux ACV, Rn : 1 Mf).

7 .4.4 YcrasoBr{rb ua xaln6parope O/P Freq : 49.9 kElz, O/P Volts p-p : 0. 1 1 3 1 V.
Arrznzponarb BbxoA xanu6paropa.

7.4.5 BunoJrHr.rrb Ha rraHeJrr.r MoAyJrr ycraHoBKr{:
Channels: Channel0 On, Channel I Off
Channel Settings:

Coupling DC; Volts per division 20 mV; Input Impedance 1 MCr; Bandwidth 20MHz
Trigger Type: Edge, Auto
Horizontal and Acq: Sample Mode Average, Number of Averages 32
Time per division 20 ps
Measurements: Add, Channel 0: Cycle RMS (nocraBr.rrb (fnaxox)

7 .4.6 BsollITE Ha MoAyne 3HaqeHpr{ xoeQSuqueHTa orKJroHeHr.r-fl Volts/Div, yKa3aHHbre B

cror6ue 1 ra6m.rurr 7.4.1.
YctanaslllBarb Ha ranu6patope 3HatreHrrr ilMrrnr.rryAbr HarrprxeHur.fl.,yKa3auHbre e cror6rle 2

ta6lraqrr 7.4.1, Ia ro.{crpal,IBarb rrx rorrrro ro [oxa3aHr.rsNr RMS MynbrLrMerpa NI PXI-4071,
nst6rpaa coorBercrByrorq[fi AI4ana3oH Mynbrr.rMerpa " ACV Range". 3auucusarb orcr{erbr Cycle
RMS Value Ha MoAyne n cron6erl 5 ra6nw1r;r7.4.

7.4.7 Orxmorrlrrb Bbrxog xanu6paropa.



7.4.8YcranoBr.rrb Ha orrrlr4r.r 600 xa-rru6paropa O/P Volts p-p : 0.1 l3l V, RH : 50 C).
AruEnr.rponarb BbxoA nanu6paropa.

7.4.9 He MeHr{ ocriIJrBHEx ycraHoBoK, BBecrr,r Ha rraHeJrr, MoAyns:
Channel Settings:

Volts per division 20 mV; Input Impedance 50 O

7 .4 .10 Brrnolurltr Aefictsus ro [yHKTztla 7 .4 .6 , 7 .4 .7 ,3a[]rchrBarr pe3ynbrarbr n ra6ruqy 1 .4 .Z .

7.4.11Yralr,lt I{3MepeHI{e B oKHe "Measurements", AJUI qero cneAyer nsr6parr AaHHoe
r.r3MepeHr{e, rr cHrrb Snaxox.

7.4.12 Brruomrurr gefictnur tro [yHKTurM 7.4.1 -7.4.11An, KaHzrna "Channel 1" rrao4y:rx.
(Channels: Channel0 Off, Channel 1 On).

IPI'IMErIAHZE: flpe4elu AonycKaeMbx 3HarreHnfi n cror6qax 4 u 6 m6{uust7.4.1
coorBercrBylor [peAeJIiIM Aorrycxaeuoft orHoc]rreJrsnofi norperrrHocrr.r +0.2 dB.

Ta6ruua 7.4.2 -l7o

[PI4MEr{AHI4E: flpe4enrt AorlycKaeMbx 3HaqeHrfi n cron6uax + u e ra|luusr Lq2
coorBercrByror [peAenaM Aorrycxaeuofi orHocr.rreJEuofi uorperrrHocrr{ +0.2 dB.

a6ruua 7.4.1 - florperuuocrr [gIvIepeHI,Is ueper\,reHHoro HalpsxeHr4s.racrorofi 50 kHz, Rrx : 1 MO

Volts/Div
Ilo4anaenroe
HarrpflxeHrre

IInxHnfi
npeAen

AOrrycKaeMbrx
guaqenuft

Ifruepennoe
HaIIpflxeHrre

'Cycle RMS Value

Bepxuuii
rrpeAeJr

AorrycKaeMbrx
:uaqeHIlfip-p rms

I 2 3 4 5 6
20 mV 0.1131 V 40.00 mV 39.08 mV 40.94mY
50 mV 0.2828 V 100.0 mV 97.12 mY 102.33 mV
100 mV 0.s657 V 0.2000 v 195.4 mV 204.7 mY
200 mV 1.131V 0.4000 v 390.8 mV 409.4 mY
500 mV 2.828 V 1.0000 v 977.2 mY t.0233 Ylv 5.657 Y 2.000 v 1.954 V 2.047 y

2Y ll.31v 4.000 v 3.908 V 4.094V
5V 28.28V 10.000 v 9.772Y r0.233 Y
10v s6.57 V 20.000 v 19.54 V 20.47 V

r4rla t.+.2 - IiBMepeHLL IIepeMeHHOro HallpsxeHll.s qa0Torofi 5 0 lHz, Rnx:50 Q

Volts/Div
Ilo4anaeuoe
HarrpflxeHrre

Huxnufi
rrpeAen

AOrrycKaeMbrx
gtIaqennfi

Ilruepeunoe
Harrpfl,I(eHrre

Cycle RMS Value

Bepxunft
rrpeAeJr

AOrrycKaeMbrx
ruaqennfip-p rms

I 2 3 4 5 6
20 mV 0.1r3l v 40.00 mV 39.08 mV 40.94mY
50 mV 0.2828 V 100.0 mV 97.72 mY 102.33 mV
100 mV 0.s657 V 0.2000 v 195.4 mV 204.7 mY
200 mV 1.131V 0.4000 v 390.8 mV 409.4 mY
500 mV 2.828V 1.0000 v 977.2 mY 1.0233 V



7.5 OupegeJreurle HepaBuoMeprrocrrr AIIX r rpoBeprca nepxnefi rpaHrrrlbr rroJrocbr
rporycKaurrs nprl BxoAHoM corrporr{BJreuuu 1 M(l

7.5.1 YcranoBurb na ralu6parope Fluke 9100 RH: 50 C)

7.5.2YcrauoBr{rb Ha pa3beM KaHirJra 
ooCH 0" MoAyn.s npoxoAHyro Harpy3Ky 50 Q BNC(m,f).

7.5.3 BrruoJrHHTb Ha [aHeJrr{ MoAyrs ycrarroBKr,r:

Channels: Channel0 On, Channel 1 Off
Channel Settings:

Coupling DC; Volts per division 100 mV; Input Impedance I MO; Bandwidth 300 MHz
Trigger Type: Edge, Auto
Horizontal and Acq: Sample Mode Average, Number of Averages 32
Time per division 20 ps
Measurements: Add, Channel 0: Cycle RMS (uocraBr.rrb SlaNor)

7 .5.4 floworoBlrrb r pa6ore r.BMepr,rreflbnrui upeo6pasoBarenb MoruHocrr{ Rohde & Schwarz
NRP-291 c KorrlFrecrBoM ycpe,urenufi 16. flpucoe4uut4rb K ero BxoAy aAanrep N(|-BNC(|.

7.5.5 BunoJIHI{Tb npeABapr4TeJrbHoe olpeAeneHue rpe6yevrbrx 3HarreHuft sHxoAuoro
HarrprxeHr.r, oilqrrr{ 600 ra;ru6paropa Fluke 9100 uo cneAyrouefi upoqe4ype.

1) flpucoeal{H}Irb xa6em BNC(m,m) orq}ru 600 nanu6paropa K perbeMy BNC(| upoxo4nofi
Harpy3Kr,r, ycraHoBJreHnoft ua BxoA KaHzrna "CH 0" rrlo4ylx.

2) Ycranou{rb Ha xama6parope OIP Freq:50 kHz, O/P Volts p-p:0.56 V.
Arrunuponarb BburoA xanu6paropa.
3) floacrpollrb HarprxeHre Ha xalr6parope raK, .ilo6rr orcqer Cycle RMS ua rraHeJrlr

Mo.(yrs 6rm paneu (200 r0.2) mV, (flyxryaw4flv,r4 orcrreroB MoxHo npene6peur.
4) Orcoe4nnntr ra6enr BNC(m,m) ouquu 600 ruu6paropa or pa3beMa BNC(| npoxoguofi

Harpy3Kr,r.

5) IIpucoe4LIHLIrb xa6enr BNC(m,m) ouqur 600 xanr6paropa K Bxo.{y r,r3Mepr.rrenbHoro
npeo6pasonarers Morrpocrr.r qepea a.{ailrep N(fl-BNC(fl.

6) Bnecrra ua upeo6paroBarene Morrurocrur 3HarreHr,re tracrorbr 0.05 MHz.
7) Bnecu ua upeo6pasoBareJle Morrurocrlr (pynrquro orHocr,rreJrbHbx nsuepenuft Haxarr4eM

KrIaBLIrr [M2Ref], [dB]. IIpu oroM AonxHo r.rHAr.rqupoBarbcr 3HaqeHr{e 0.00 dB.
8) YcraHou.Irb Ha xaru6parope r.r Ha upeo6paroBareJre MorrlHocrr.r qacrory 200MHz.
Ilogcrpornrb aMITJII{ryAy Halrpsxenfifl.Ha xaru6parope raK, qro6u orcqer ua upeo6pa:oBareJre

Morrryocrr.r 6rul panen (0.00 + 0.01) dB.
3a$IExcl.IpoBarb ycraHoBJIeHHoe 3HaqeHr,re aMnnr.rryAbr HanpsxeHr.rx na raru6parope KaK

u(200) v(p-p):
U(200) =

9) Yctanowlrb Ha raru6patope I{ Ha upeo6pasoBareJre MorrlHocrr,r qacrory 285 MHz.
Ilo4crpourb aMTIJII,ITy,IIy Harlprxelailfl.Ha xa-uu6parope raK, qro6u orcrrer na npeo6pa:oBare:re

Monuocrr4 6rur paneu (0.00 + 0.01) dB.
3a(puxcrpoBarb ycraHoBJIeHHoe 3HaqeHrre aMflnrrryAbr HanprxeHr.r s va xwrulparope KaK

u(28s) v(p-p):
u(28s):

7.5.6 OrcoeALIHLIrb xa6em BNC(m,m) onqlru 600 ra;ru6paropa or BxoAa rr3MepurenbHoro
upeo6pason arerrs. Mouryocrr,r (upr.rcoepnreHHoro K HeMy a4aurepa).

7.5.7 IIpucoeAI,IHIarb ra6em BNC(m,m) orqlrlr 600 xanu6paropa K pa3beMy BNC(|
npoxoguoft Halpy3Kr.r, ycraHoBJreunoft na BxoA KaHzrna o'CH 0" uo4ynx.
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7.5.8 YcraHoBLIrE ua ranu6parope qacrory 200MHzu 3HaqeHr.re aMnnr..rryAbr U(200),
aaSur<cnpoBaHHoe B ryuKre 7.5.5(8).

7.5.9 YqaHoBr4rb Ha naHerru MoAyn, Time per division 5 ns.
3auucars orcqer Cycle RMS na rraHeJrrt MoAyJrs s cror6eq 4 raltuutt7.5.

7.5.10 Yctanosrrr na xanu6parope qacrory 285 MHz r.r 3HarreHae aMnnuryAbr U(285),
:a(purcupoBaHHoe B ryHKre 7 .5.5(9).

3anncarr orcqer cycle RMS na rraHeJrr.r Mo.(ynfl s cron6eq 4 ralnugrrT .5.

7 .5.11 Orxnroqurb BbrxoA raau6paropa.

7 -5.12 flepenectu BarrMerp CBV n HopMirJrbHbrfi pexuu Haxarr,reM KJraBr.rrrrr [dBm].

7.5.13 Y.4alutr LI3MepeHLIe B oKHe "Measurements", Arr, qero cJreAyer nu6parr AaHHoe
rBMepeHI{e, la cHrrb Qnaxox.

7.5.14 Bsmonuurr Aefictsus ro ryHKraM 7.5.1 -7 .5.I3 Alfl, Kalaila "Channel 1" ruogynx.
(Channels: Channel0 Off, Channel 1 On).

7.5.14 YAalurs ilpoxoAHyro Harpy3Ky BNC(m,f) 50 Q or pa3beMa MoAynfl.

IPI,IMEqAHI4E: flpe,qeru AorycKaeMbrx 3HaqeHufi s cror6qax 3 u 5 ra1tutlst7.5
cooTBeTcTByroT:

- AorlycKaeuoft uepanHoMepHocrn AgX +0.7 dB Ha tracrore 200MHz orHocurenbHo ypoBH,
HarrprxeHr4.f, Ha qacrore 50 rfq;

- AorlycKaeMoMy orKJroHeHr.rrc ypoBH, (-3 ... +1) dB Ha nepxnefi qacrore roJrocbr
nponycKaHus2S5 MHz orHocr,rreirbHo ypoBH.rr Ha[prxeHu, Ha qacrore 50 rfrr.
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adtuua7.5 - ArIX u noJroca 'urlyL ux,R-ax=1MQ

Volts/Div rlacrora
Huxnnfi
rrpeAeJr

AOrrycKaeMbrx
gnaqenufi

[Irurepennoe
HarrpflxeHI|e

(Cycle RMS Value)

Bepxnufi
rpeAeJr

AO[yCKaeMbrx
sHaqegrrfi

I 2 3 4 5

100 mV
50 kHz 200.0 mV

200 MHz 184.5 mV 216.8 mV
285 MHz 141.3 mV 224.7 mY



7.6 OnpegeJreHrre HepaBHoMepHocrr.r A[IX r npoBepKa nepxuefi rpaHIrIIbI rIoJIocbI
rporycxaHrrfl rrplr BxoAHoM corrporrrBJrenuu 50 (l

7.6.1YcrartoBurb na ra-uu6parope Fluke 9100 RH: 50 C)

7 .6.2 Bsto.rrHlrrb Ha [aHeJrr.r MoAyn ycraHoBKr.r:

Channels: Channel0 On, Channel 1 Off
Channel Settings:

Coupling DC; Volts per division 100 mV; Input Impedance 50 MO; Bandwidth 400 };4Hz
Trigger Type: Edge, Auto
Horizontal and Acq: Sample Mode Average, Number of Averages 32

Time per division 20 ps

Measurements: Add, Channel0: Cycle RMS (nocraBl,Irb Snaxox)

7.6.3 lloaroroBr,rrb x pa6ore r,BMepr{rerbnsui npeo6pul3oBareJrb MorrlHocrra Rohde & Schwarz
NRP-291. llpzcoe4.rHr{rb K ero BxoAy aAarrrep N(|-BNC(|.

7.6.4 BuuoJrHr{Tb rrpeABapr,rreJrbHoe onpeAeneHr.re rpe6yeubrx 3HaqeHI,Ifi srrxoAuoro
HarprxeHr.r, orqilr 600 rarn6paropa Fluke 9100 no cneAyroqefi uporle4ype.

1) llpucoeguHlrrb ra6em BNC(m,m) orqlrlr 600 ranu6paropa K pasbeMy KaHaJra "CH 0"
MOAyJrr.

2) Ycrauou.rrb Ha xarn6parope O/P Freq: 50 kHz, O/P Volts p-p:0.56 V.
Arruruponarb BbD(oA ralu6paropa.
3) Ilo4crpollrb HarIprxeHI,Ie Ha xaru6parope raK,.rto6rr orcqer Cycle RMS na rIaHeJII4

MoAynr 6rur panen (200 +0.2) mV, (fnyrrya\ilflMrr orcrreroB MoxHo npeue6pe.rs.
4) Orcoe4nuurr ra6enr BNC(m,m) onquu 600 xanu6paropa or pitsbeMa KaHilJra "CH 0"

MOAyJUT.

5) IlpucoeguHr{rb ra6em BNC(m,m) omu.r}r 600 ranr.r6paropa K BxoAy lr:MepurenbHoro
upeo6pasonarerrf, Moupocrlr qepes aAanrep N(fl-BNC(|.

6) Bnecrlr ua npeo6paroBareJre Morrpocrr,r 3HaqeHr{e qacrorbr 0.05 MHz.
7) Bnecru ua upeo6pasoBareJre Morrsrocrr{ Synxquro orHocr{TeJrbHbD( u:uepeuufr Haxarr{eM

KrraBr.rrr [M2Ref], [dB]. npr oroM AoJrxHo r{HlrqupoBarbcr 3HaqeHr.re 0.00 dB.
8) Ycranou.rrb Ha raru6parope r.r Ha upeo6pa:oBareJre MorrlHocrlr qacrory 330 MHz.
Ilogcrpourb aMnnr{TyAy Hanpf;xeHr{fl Ha ranu6parope raK, .rro6H orcqer na upeo6pasoBareJre

Morrpocrlr 6rur paneu (0.00 + 0.01) dB.
3a([uxcnpoBarb ycraHoBJreHHoe 3HaqeHr{e aMrrnr4TyAbr HarpsxeHu s ua xmu6parope KaK

u(330) v(p-p):
u(330):

9) Ycrauonvrrb Ha xaru6parope r Ha npeo6pasoBareJre MorrlHocrr.r qacrory 400 MHz.
floAcrpourb aM[Jr]rryAy Haflprxeuilfl.Ha raru6parope raK, qro6rr orcqer na upeo6paroBareJre

Mousrocrr{ 6rm panen (0.00 + 0.01) dB.
3a(purcupoBarb ycraHoBJIeHHoe 3HaqeHlre aMrrnr{TyAbr HalpqxeHr.rs:naxastu1parope KaK

u(400) v(p-p):
U(400) =

7.6.5 OrcoeALIHlIrb ra6enr BNC(m,m) orrlr{H 600 xanr,r6paropa or BxoAa rr3Mepr4renbHoro
upeo6pasonareJrfl MorrlHocrr,r (upucoe.rgneHHoro K HeMy agailrepa).

T.6.6llpucoeAr,rHrrrb ra6enr BNC(m,m) onquu 600 ranu6paropa K pa3beMy KaHarra "CH 0"
MOAyJrr.

7.6.7 YcrasoBllrb na rann6parope qacrory 330 MHz r,r 3HarreHue aMrrnhryAbr U(330),
sa$uxcr.rpoBaHHoe B ryHKre 7.6.5(8).
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7.6.8YcraHoBl,Irb Ha TIaHeJIH MoAynq Time per division 5 ns'.

3auucarr orcqer Cycle RMS na rraHeJrl4 MoAyJLfl s cror6eq 4 ralnuurt T .6.

7 .6.9 YqauoBr.rrb Ha ralN6parope qacrory 400 MHz u 3HarIeHLIe aMnnrlryAbl U(285),

sa$urcupoBaHHoe B ryHKre 7 .6.5(9).
3auucarr orctler Cycle RMS na raHeJIH MoAyJlr e cror6eq 4 rafltuust T .6.

7 .6.10 Orxmo.rrrb BhrxoA ranu6patopa.

7.6.11flepenecru BarrMerp CBr{ s HopManbHhlfi pexlarra HaxarLIeM KJIaBLItun [dBm].

7.6.L2 YAalnru r.r3MepeHue B oKHe "Measurements", Ar-{ qero cJleAyer urt6parr.{aHHoe

r,r3MepeHr.re ) v c*fl'tb Qnaxor.

7.5.13 Brrnomru6 Aeficrspr.f, no ryHKraM 7.6.1 -7.6.12 AJIfl KaHaJIa "Channel l" tttogylx.

(Channels: Channel0 Off, Channel 1 On).

qx Rsx: 50 Q

IIPI4MEIIAHI4E: Ilpe4enn AorycKaeMbrx 3HaqeHufi s cror6qax 3 u 5 ra6nw+t7.5
cooTBercrBylor:

- AorycKaeuofi uepanHoMepHocru Ar{X +0.5 dB Ha sacrore 330 MHz orHocl'IrerlbHo ypoBHfl

Harrp.axeHl,If, Ha tlacrore 50 xfu;
- AorycKaeMoMy orKJroHeHr,rrc ypoBH, (-3 ... +1) dB ua nepxuefi qacrore rlonocbl

rporycKaHus,400 MHz orsocllreJlbHo ypoBHfl HarpsxeHufl Ha rlacrore 50 xfq'

TIOBEPKA 3ABEPTIIEHA
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a6tuua7.6 - oMeDHocrb A{X u noJloca [poflycl(aH]Ifl, KBx:

Volts/Div 9acrora

Hnxunft
npeAeJr

AOrrycKaeMbIx
sHaqerrlrfi

llsuepennoe
HanpfxeHlre

(Cycle RMS Value)

Bepxnnft
IIpeAeJr

AOrrycKaeMbIx
:na.reHrtft

I 2 3 4 5

100 mV
50 kHz 200.0 mV

330 MHz 188.8 mV 211.9 mY

400 MHz 141.3 mV 224.7 mY



8 OOOPMJIEIIIItr PE3YJILTATOB IIOBEPITU

8.1 fipo'roxo,r uorepxn

IIo raoepmem orepaqd noeeprcr otfopuaaercrt flporo(on [oBeprsl B flpox3Bonbloli
$opue c p<ara-meu cneqrtorux cBe.[eExE:

- uojrEoe EatrMeEoBaEIle aK(pe.&rroBaEnofi Ea rpaBo noBepklr opraHrcaunr;
- EOMep E ,4aTa rrpoTo(oJra troB€pKt
- EatrMeEOBerrIIre I,I o6o3raqeE[e rloBepesHoro cpe,rlcTBa E3Melresr,
- 3aBoAcxoi (cepffiEtri) EoMep;

- o6o:aaverue 4oryueuta, rto (oropoMy BhrtroJrneEa rroBep(a;
- uarueaoaauue, o6olEarleEtrJr B 3aBoAc(Ee (cepfure) nouepa zcloJr63oBanHLlx nprj

noBepKe cpeafiB u3MepeHxi, cB€,qeHrx 06 rx nmne,EeE ooBep(e;
- TeMrrepaTlpa tl Bnaii[{Eoc1! B IIoMeueE q;
- QaMr{,!r, ttt,tqa, npoBo,rlrrBmero troBep(y;
- petyll6Tarrr oupeaenenu, MerponorEqec(xx xaparreplcrur( [o (DopMe ra6rrru pa3,rena 7

Ilacrofllero lor,'Mema.
Ao[ycraErc, Ee o+opurrrl rrpororon [oBepr, or,[errEE6u Aoryl{eEToM! a pgynrraru

troBepxx (MEr?onortrqecxre xaparrep[crnKn) yxa:arr aa o6opomoi cTopoEe cB[AeTenr,crBa o
noBeprc.

8.2 Crugerorrcrao o rlooepr(e E tEaK troBepm

flpu nonoxmelursor peayJrrTarzx troBepu{ BErAaerc, cBrrtererrbcrBo o rroBepr(e l-r

EaEocI,rTc, 3Efi rroBeprctr B cooTBErcTBru c IIpE(a3oM Munnpouropra Poccla Ng I8l5 or
02-07.2015 r-

8.3 [rreqerne o netrpf,rognocrr

IIpE orprqare&ElD( p*y.Jrrarax [oBeprot, BIrlrBIeErrED( trpri BEerrrteM ocMorpe.
onpoSonauu qju4 aElrrorrHeEE! ollepaur, rlo8epKr{, B6!,[aerc, n3BeuesBe o EenptrorHocrri B

coorBsrcrBEr c fIpEI(a3oM MmpoMaopra Poccm lG l8l5 or 02 .07.2015 r.

Bel5rud rnrmeuep no Merpo,ror!
3AO <(ANT[-Macrep> E.B. Mapxrr
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