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OITMCAHUE THUIIA CPEJCTBA U3MEPEHMIA

Cucrema usmeputenbhas yuupepcanbHas YUC-AT CITAH.441460.305

Ha3nauyenue cpeacTBa u3MepeHuii

Cucrema n3meputenbHas yHuepcanbHas YHC-AT CITIAH.441460.305 (manee — cuctema)
npeHa3HaueHa Ui W3MEPEHHWH CHIIBI W HANpSHKCHUS MOCTOSIHHOTO M TEPEMEHHOTO TOKa,
COIIPOTHUBIIEHUS, YAaCTOTHI M MEpPHOJa CIEeI0OBAHUs CUTHAJIOB, UCCIEI0BaHUS (OPMbI U U3MEpPEHUN
aAMIUTUTYAHBIX W BpPEMEHHBIX [apaMEeTPOB JJIEKTPUYECKUX CUTHAJIOB, I1apaMETPOB CIEKTpa
HNEPUOJIMYECKUX CHUTHAJIOB; (OPMHUPOBAHUS CUTHAIOB HHU3KOYACTOTHBIX M BBICOKOYACTOTHBIX
KOJICOAHWH C PAa3IMYHBIMA BHJAMH MOAYJALNH, a TaKKe PETUCTPAllMd W  OTOOpaKeHUs
pe3ysIbTaTOB U3MEPEHUN M PACUETHBIX BEIUYHH.

Onucanne cpeacTsa H3MepeHuH

Cucrema npezicTaBisieT co00i MHOTOKaHAIBHYIO H3MEPUTEIFHYIO CUCTEMY, TOCTPOSHHYIO TI0
MOJyJIbHOMY IPUHIUIY Ha OCHOBE cTranaaprta PXI.

KoHCcTpykTHBHO cucTema mpencraBisier coboit  tutargopmy moaynbHyto PXI ¢
YCTaHOBJICHHBIMH B HEW KOHTPOJUIEPOM (YMpPaBiIsieMbIM KOMIIBIOTEPOM) W MOAYJISIMH CTaHIapTa
PXI.

Cucrema BKIIO4aeT B ce0s crneayromue Moayiu ctanaapra PXI:

moxayib reHeparopa HY curnanos NI PXI-5421 (peructparuonssiii Homep B DenepaibHOM
uH(opMaoHHoM ¢oHze (nanee — per. Ne) 57581-14);

moxyis reHeparopa BU curnanos NI PXI-5671 (per. Ne 57586-14);

moxyinb ananuzaropa BU curnanoB NI PXI-5660 (per. Ne 57585-14);

moyib nudposoro ocrputiorpada NI PXI-5114 (per. Ne 45247-10);

mMoayib nudposoro mynstumerpa NI PXI1-4071;

Moyitb yactotomepa GTX-2230.

Mooynw eenepamopa HY cuenanos NI PX1-5421

[Tpunimn neiicTBust reHepaTopa OCHOBAaH Ha WCIONB30BAHHUHM METO/a MPSIMOTo MU(POBOrO
CHHTE32a U M03BOJISIET BOCIIPOU3BOIUTH JIFOO0H CUTHAJI, OTIMCAHHBIN M 3aHECCHHBIIN B TIAMSTh.

CurHan ¢ YCTAHOBJIEHHBIMM XapaKTEPUCTHUKAMU CHHMAETCS C OCHOBHOI'O BBIXOJA C
nporpaMMHO BbIOMpaeMbIM conpotuBieHreM 50 mmu 75 Om. K BBIX0y MOKET OBITH MOJAKITIOYCH
OAUH M3 JBYX BBIXOJHBIX TPAKTOB — OCHOBHOM MM NOpsMoi. IIpssMON BBIXOJHOW TpakT
ONTHMHU3UPOBAH IS CHHYCOUIAJIBHOTO CHTHaJIa. B CBOIO ouepenib, OCHOBHOM TPAKT pa3iesieH Ha
TPaKT C BHICOKUM YCHJICHHUEM U TPAKT C HU3KUM YCUJICHUEM.

Mooyns yugpposoeo ocyunnocpagha NI PX1-5114
[Mpuntun  neiictBus ocmmiuiorpadga OCHOBaH Ha AaHAJIOrOBO-IM(POBOM IMPEoOpa3OBaHHUU
BXOJJHOIO CHTHajlla C TMOcleaylomeid ero oOpaboTKoW W HMHAMKALUEeH BBHIOOPKM CHUTHajda ¢
pe3yJibTaTaMi U3MEPEHU M.

Mooyne eenepamopa BY cuenanos NI PX1-5671

[IpuHIMnO neiicTBUS reHepaTopa OCHOBAH HA HCIOJIb30BAHUU METOJa KOCBEHHOTO CHHTE3a,
KOTOpBIM 3aKjo4yaercs B INpUMEHEHUH (Ha30BOMl aBTOMOACTPOMKM YACTOTHI IO OHNOPHOMY
BBICOKOCTAOMIILHOMY MAaJIOMOIIHOMY CHTHATy BCTPOSHHOTO KBAapILIEBOTO TE€HEpaTopa YacTOTOU
10 MT'w.

I'eneparop mpencrapnsieT coO0i BEKTOPHBINA T€HEPATOP CUTHAIOB C KBaPaTypHBIM ITU(DPOBBIM
MOBBIIIAIOIINM TIpeoOpa3zoBanueM. OH oOecreurnBaeT T€HEPUPOBAHNE TAPMOHHYECKHX CUTHAJIOB C
BO3MOKHOCTBIO UCIIOJIb30BaHUs cleaytonmx BuaoB moayisimuu: AM, FM, PM, IM, QAM. Curnan ¢
YCTaHOBJICHHBIMH XapaKTEPUCTHKAMK CHUMAETCSl C OCHOBHOTO BhIX0J1a ¢ conpoTuBieHueM 50 Om.

KoHCTpyKTHBHO TeHepaTop COCTOUT U3 ABYX Mojyiel cranaapta PXI: reneparopa curHaioB
MIPOU3BOJILHONU (DOPMBI M MOIYJIS TIOBBIIICHUS YaCTOTHI.
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Mooyne ananuzamopa BY cuenanos NI PXI-5660

[IpuHuMn neficTBUs aHaJIM3aTOpa OCHOBAH HAa METOJE IOCIIEN0BATEIBHOIO aHAJIM3a CIIEKTpa
CUTHAJIa B YaCTOTHOM 00jacTu. AHAIU3aTop SIBISIETCS CyNEpreTepOAMHHBIM IPUEMHUKOM, YacTOTa
HACTPOMKH KOTOPOTrO NEPECTpauBaeTCs IIPU MEPECTPOMKE YacTOThl rerepoanHa. [Ipu nepectpoiike
YacTOThI FeTEPOIMHA CIIEKTPaIbHbIE COCTABIISAIONINE CUTHAJIA TIOCIIEI0BAaTEIbHO TPE0Opa3yroTcs Ha
IPOMEXYTOUHble YacTOThl. CHUrHajl TNPOMEXYTOYHOH YacTOThl YyCHIMBAeTCs, (QUIbTpyeTcH,
JIEeTEKTHpYeETCs, npeodpazyercs B 1udpoBoil kox u mepenaercs Ha [IOBM mis manpueimei
00pabOTKU U OTOOPaXKEHUS PE3yJIbTATOB U3MEPEHUH B BUJIE, YIOOHOM ISl IOJIb30BATEIS.

KOHCTpYKTUBHO aHANM3aTOp COCTOUT U3 ABYX Moaynel cranaapta PXI: monyns noHuxeHus
4acTOThl M MoOAyis ocuuwiorpada. BxomHol curHan mocTymaeT Ha OCHOBHOHW BXOXI C
conpotuBiieHueM 50 Om.

Mooyne yugposoeo myremumempa NI PX1-4071

[Ipunuun neictBus LUGPOBOrO MYJIbTHMETPA OCHOBAaH Ha INPEOOpa3OBaHUMHM BXOJTHBIX
CUTHAJIOB B IMPpoBYI0 Gopmy ObicTpoaeiicTByromum AL

MyabTUMETp COJEPKUT OAMH H30JMPOBAHHBIA OT IeNeld yhnpaBjieHUS M IMHUTaHHS
MU3MEPUTENBHBIA KaHall, KOTOPBI MO0 KOMaHIaM IPOTPaMMBbl MOKET YCTaHABIMBATHCS B OJIUH U3
PEKUMOB M3MEPEHHUI HanpspKEHUs! MOCTOSIHHOTO TOKA, CHUJIbI MOCTOSTHHOTO TOKA, CONPOTHUBIICHUS
MIOCTOSTHHOMY TOK, HAIIPsDKEHUS IEPEMEHHOTO TOKA, CHIIBI IEPEMEHHOTO TOKA, YaCTOTHI U MePHo/Ia
BXOJIHOT'O CUTHaJIa B IPOrPaMMHO YCTaHABIMBAEMbIX JUANA30HAX.

Mooyns yacmomomepa GTX-2230

[IpyHIMIT ~ [EMCTBHUST YacTOTOMEpPAa OCHOBaH Ha  CYETHO-UMIYJbCHOM  IPUHIIUIIE,
3aKJTFOYAIOIIEMCSl B TOM, YTO CHUETHBIM OJIOK CUMTAeT KOJIWYECTBO MOCTYMAMIIUX HA €ro BXOJ
MMITYJIbCOB B TEYEHHUE OIPEEICHHOIO HHTEPBAJIa BPEMEHHU.

[Ipu u3MepeHnn 4acTOThl CUETHBINA OJIOK CYUTACT KOITUYECTBO UMITYIBCOB, CPOPMUPOBAHHBIX
U3 BXOJHOrO (M3MEPSIeMOro) CHUTHAJA, 3a BPEeMs UIMTEIBHOCTH CTPOOMMITYJbca. JIMTEIbHOCTD
cTpoOumImyIbcea (BpeMsi cueTa) B 3TOM PEIKUME 3a1a€TCSI OTIOPHBIMUA YaCTOTAMH.

[Ipu u3mepeHun nepuoga CYETHBIM OJIOK CYUTAET KOJWYECTBO UMITYJILCOB OIMOPHOM YacCTOTHI
(4acTOThI 3armoJHEHMsI) 3a BPEMsl [UIUTEILHOCTH CTPOOMMITYJIbCa. JITUTEIBHOCTh CTPOOMMITYIIbCA
IIPY 3TOM paBHA U3MEPSIEMOMY MIEPUOLY.

B nuanazone wactoT 10 255 MI'II mpoM3BOAMTCS MOJACYET YUCIIA UMITYIbCOB (IIPSIMOIl CUeT),
c(OpPMHUPOBAHHBIX M3 BXOJHOIO CHTHalla 3a YCTAHOBJICHHBIM HMHTEPBAlI BpEeMEHH (BpeMs cuera).
JmMTensHOCTh MHTEPBAJIIOB BPEMEHU 33a€TCsl ONOPHBIMU YaCTOTAMM, ITOJYYEHHBIMU B PE3YJIbTATE
JIETICHUSI 4acTOThl OIMOPHOTO KBapLEBOro TeHepaTopa. YHCIO NOJACYATAHHBIX HMIIYJIbCOB
COOTBETCTBYET U3MEPSEMON YaCTOTE.

B amamazone wacror ot 255 MI' mo 2 I'T mpuHIMIT AEWCTBUS YacTOTOMEPAa OCHOBAH Ha
npeoOpa3oBaHWM YACTOTHl BXOJHOTO CHUTHajla B TMPOMEXKYTOUHYIO YacTOTYy, HAaxOJISAUIyIOCS B
JMara3oHe MpsMoro cuera npubdopa.

OO6muii Bua muathopMbl MOAYIBHON U3 COCTaBa CUCTEMBI MIPEICTABICH Ha PUCYHKE 1.

Mecra mIOMOMPOBKM OT HECAHKIIMOHHMPOBAHHOTO JOCTYIA, MECTa HAHECEHUs HAaKJICUKHU
«3HaK YTBEpKACHUS TUIIA» U 3HAKa MOBEPKHU MPECTABICHBI HA PUCYHKE 2.
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Pucynok 1 - O0muii Buj riaThopMbl MOAYIHFHOU U3 COCTaBa CHCTEMBI
(1 - xoutpomtep, 2 — joroTun wusroroBurens, 3 — macck PXI, 4 — OOKOBble HOXKH,
5 - dampmmanenu, 6 — Momylp YacToromMepa, [/ — MOAYIh IUPPOBOTO MYJIBTUMETDA,

8 — Monyns udposoro ocuuuiorpada, 9 — moayns reaepatopa HY, 10 — monyns reneparopa BY,
11 — Moy ananu3atopa BU curnanos, 12 — ceTeBoii BeIKIIIOUYATE b, 13 — pydKa 1 IEPEHOCKHN)

MecTa
MITIOMOMDOBKH

MECTO HaHECCHHUA
HaKJIENKN

MECTO HaHECCHHS
3HaKa MOBEPKHU

PI/IcyHOK 2 - Cxema HJIOM6I/IpOBKI/I Y HAHECEHHUS HAKJIEHKU M 3HaKa IMOBCPKU

IIporpamMmHoe obecnieueHue
IIporpammuoe obecnieuenue ([10) cucremsl Bkitoyaet obiee u crernuanbHoe T10.

B cocras o6iero ITO BXoauT IHIIEH3HOHHAs oriepainoHHas cucrema Windows 7.

B cocraB crnenumansHoro IO BXOOAT KOMIUIEKT JpaiBEPOB H3MEPHUTEIBHBIX MOJYJIEH,
apaiiBep st paboThI ¢ KiIt04YoM armapatHoii 3aumtel HASP ¢upmer Aladdin Systems, mporpamma
yIIPaBJICHUS] CHCTEMOW «YHUBEpCalbHAas W3MEPUTENbHAs CHCTEMa» W KOMIUIEKT OuOIMOTeK
LabView Runtime Engine.

Mertponoruueckn 3HaunMmas dactb [IO cucTeMbl W W3MEpEHHBIE JaHHBIE JOCTATOYHO
3alUILEHBI ¢ TTOMOLIBIO CPECTB 3aIIUTHI OT HENPEAHAMEPEHHBIX U MPeIHAMEPEHHbIX U3MEHEHUI.
Yposens [10 «Bricokuii» B coorBercTBuu ¢ P 50.2.077-2014.

WnentudukaivonHbie naHHbie (MPH3HAKK) METPOJOTHYECKH 3HauumMou uactu 110

MpeACTaBICHBI B Ta0mwmie 1.
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Tabmuna 1 — Upentuduxanuonnsie ganable IO cuctemMbl H3MEPHUTENHHOM YHHBEpPCATbHOU
YUC-AT CITAH.441460.305

HanmenoBanue
1o

HWcnonusaembrit
Gbaiin

BcriomorarensHas
oubmoreka

BcriomorarensHas
ouommoreka

LabVIEW

Wnentudukarumo
HHOE

HAauMEHOBAHUE
I1o

yHC-aT.exe

GxCnt.dll

GxCnt.dll

Ivanlys.dll

Howmep Bepcun
(nnenTHdUKAIIO
HHBIN HOMep) T10

3.3

2.5.0.0

1.0.0.0

8.5.0.5

[udposoit
uaeHTudukaTop
1o
(koHTpOJIBEHAS
cymma
UCTIOTHSIEMOTO
KO0/1a)

96617DDD5AC9
3991DEEFDAFT77
FAEC582

149572BE38402F
79A8C920F28BF
8943

2F9EC312384A8
159D74353E1F7
FFC36A

D8C42EE4A39
C6F527EF372B
2C344AF88

Anroputm
BBIUMCIICHUS
UICHTUPHUKATOPA
I10

md5

md5

md5

md5

[Tponomkenne Tadauis 1

HaunmenoBanue
1O

NILVAMT

PXI-5600 User
Mode Component
for NIDAQ 6.9.3

BcrmiomorarensHas
ouommoreka

National
Instruments
SML

Wnentudukanuon

HOC

HAauMEHOBAHUE
I10

NILVAMT.dlI

nipxi5600u.dll

rtms.llb

SML.dll

Howmep Bepcun
(naeHTHGUKAIH
OHHBIN

Homep) I10

4.0.0.49152

1.5.1.12289

1.0.0.0

1.1.1.12289

Hudposoii
UIEHTU(DUKATOP
o
(koHTpOJIbHAS
cymma
UCTIOTHSIEMOTO
KOJ1a)

375163994D7
B5D61959C6B
69067A3A7

94DCBBAYE70
CAA51FIDB
22758F7216

5615A3CEAA7
E23202E
FOAAZ2EEB
42DE32

1D20487E90
7D982E96
COD52FB
7C8B8

Anroputm
BBIYHCIICHHS
uaeHTuduKaTopa
110

md>5

md5

md>5

md>5




Metposaornyeckne ¥ TeXHH4eCKHe XapaKTePUCTUKH
Tabmmna 2 — MeTponornueckue XapakTepUCTHKI
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HanmenoBanue xapakTeprucTUKU

3HayeHue

Mooyne yugposoco myremumempa NI PX1-4071

N3MEPEHUE HAITPSKEHUA ITOCTOAHHOI'O TOKA

JlnanaszoH N3MEpEeHMl HapsKEHUs IIOCTOSIHHOTO TOKa, B

ot - 1000 mo 1000

[Ipenensl gomyckaeMoii aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUN
HaINPsDKEHUS TTOCTOSTHHOTO ToKa npu Temnepatrype ot 10 go 30 °C
(c aBronoacrpotiikoit Self-Calibrate)

+(5-10% U +0,5-10 Dy)

rae Dy — 3HaueHne BepXHero mpejiena U3MepeHuil Halps>KeHUs IOCTOSIHHOTO Toka, B

U- HU3MCPCHHOC 3HAUCHUC HAIIPAKCHUSA ITIOCTOSIHHOI'O TOKA, B

Hpenest 0,1 1 10 100 1000
nu3Mepenuit Dy
Paspenrene 1-10°® 1-10” 1-10° 1-10° 1-10™

N3MEPEHUME CWJIBI ITOCTOAHHOI'O TOKA

Z[I/IaHaSOH H3MepeHHI>i CHUJIBI ITIOCTOAHHOI'O TOKA, A

or-3103

[Ipenensl nomyckaemMoil aOCOIIOTHOM MOTPELIHOCTH HU3MEpPEHUi
CHJIBI TIOCTOSIHHOTO Toka mpu Temmeparype or 10 mo 30 °C
(c aBronoacrpotikoit Self-Calibrate)

+(0,5-10°1+0,5-10° D))

rac D| — 3HA4YCHUC BCPXHCTO MpCaciia H3MepeHHfI CHJIBI ITIOCTOSHHO
I - HN3MEPCHHOC 3HAUYCHUC CUJIBI TIOCTOSIHHOT'O TOKA, A

o TOKa, A

Hpenener = 19906 | 1905 | 110* |110%| 1102 | 01 1 3

n3mepenuit D

Paspemenne  [1-10% | 1-10™ | 1-10%° |1.10°| 1-10® | 1-10” 1-10°® 1-10°®
N3MEPEHUE HAIIPSOKEHU A ITIEPEMEHHOI'O TOKA

Jlnamna3zoH U3MEpEeHNH HaIPsDKEHUS IIEPEeMEHHOT0 TOKa, B ot 0 mo 700

Hpenerst 0,05 05 5 50 700

u3Mepenuit Dy

Pasperenne 1-107 1-10° 1-10° 1-10™ 1-10°

IIpenensl nomyckaeMoil aOCONIOTHOM MOTPEIIHOCTH H3MEPEHUi

HaNpsDKCHUs ~ TIEPEMEHHOTO  TOKa  HpH  TeMIeparype

ot 10 o 30 °C B guama3oHe 4acTorT, B:

ot 1 I't ;o 50 xI'11 BKITFOU.

¢B. 50 1o 100 kI'1y BKIIOU.

cB. 100 mo 300 xI'm (mis mpenenoB wu3mepenuit 50 MB,
500 mB, 5 B) Bxi1r04.

cB. 100 no 300 kI'u (mist mpenenoB m3mepenuit 50 B, 700 B)
BKJIIOY.

+(1,1-10° U + 6,6-10° Dy)*
+(6,6-10° U +2,8:10™ Dy) *

+(7,8-10° U +1,8:10° Dy) -2

+(2,8-102 U +5,1-10% Dy)?

rae Dy — 3HaueHne BepXHero npejiena u3MepeHuil Haps>KeHUs IepeMeHHOoro Toka, B

U- HU3MCPCHHOC 3HAUCHUC HAIIPSPKCHUA IICPCMCHHOI'O TOKA, B

IIpumeuanus

1) [pu nHanpsoxkenun He MmeHee 1 MB i npenena usmepenuit 50 MB
2) Ipu uactote 6osiee 200 k' gononuuTesnpHas norpemHocts 0,1 % ot npenena

N3MEPEHUE CWJIbI ITIEPEMEHHOI'O TOKA

Jlnarna3zoH U3MEPEHUH CHIIBI IEPEMEHHOTO TOKa, A or0 g0 3

Hpenenst 110 110° 1107 0,1 1 3
n3mepenuit D

PasperueHue 1-10%° 1-107 1-10° 1-10” 1-10°® 1-10°
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[Tponomxkenne TaOIUIIBI 2

[Ipenensl nomyckaemMoil aOCOMIOTHOM MOTPELIHOCTU HU3MEpPEHUi
CHJIBl TepeMeHHoro Toka npu temmneparype or 10 no 30 °C B
nmuana3one 4actoT oT 1 I'm mo 20 xI'm, A:

s npenenos usmepenuit 100 MxA, 1 MA, 10 MA, 100 MA + (2-10'2 | +2.10° D)
11 ipeaenioB u3Mepenuit 1 A, 3 A +(5-10° 1+ 5.:10° D))

rae D) — 3HaueHune BepXHero npesena n3MEepeHui CUIbl IEPEMEHHOTO TOKa, A
| — u3MepeHHoe 3HaYeHNe CUJIbl IEPEMEHHOT0 TOKa, A

N3MEPEHUE COITPOTUBJIEHUA (no 2-x mpoBoaHOHU 1 4-X IPOBOAHOW CXeMaM) !

JlnanazoH u3mepenuil conporusienus, Om ot 0 1o 5-10°

IIpenenst
msmepennii | 5-10° | 5.10° 5.10* | 5.10° | 5.10° | 5-10 5.10° 5.10°
Dr

Paspemenue | 1-10° 1-10 1-10° 1-107 01 1 10

[Ipenensl nomyckaemMoil aOCOJIOTHON IMOTPEIIHOCTH  U3MEpPEHUI
conportusienus npu Temneparype ot 10 1o 30 °C (c aBronoacTpoiikoi
Self-Calibrate), Om:

s npenenoB usmepenuit 100 Om, 1 kOwm, 10 kOm, 100 kOm, 1Mom + (1-10'4 R+ 1,4-10'5 Dr)

i ipenena u3mepennid 10 MOwm 1(2,5-10'4 R+ 1,8-10'5 Dr)
s npenena usmepenuit 100 MOm i(4-10'3 R +22-10* Dr)
I Tipenena u3mepenuii 5 'Om 1(7-10'2 R+ 1,8-10'6 DRr)

rne Dr — 3HaueHue BepxHero mpesena u3MepeHuii conporusienus, Om
R — u3MepeHHoe 3HayeHune conpoTuBieHus, Om

[Ipumeuanus

1) Jlyist 2-X MPOBOIHOM CXEMBI CIIEYET BBITOJHUTH OOHYJICHHE HAYAIbHOTO CMEIIECHHUS
2) B pexxuMe KOMITEHCAIlMA HAYaJIbHOTO CMEIICHUS HYJIS

3) Jlyist 2-X IpOBOJHOM CXEMBbI

N3MEPEHUE YACTOTEHI U IIEPUOJIA

[Ipenensl nomyckaeMom
Jnanazon Jnanazon pea AOTLY N
Jlnana3zoH BXOHBIX . . OTHOCHTEJIbHOM
. U3MEpEHUI U3MEpEeHU i .
HanpspkeHui, B MOTPEIIHOCTHA U3MEPEHUI
4acToThl, [T nepuoaa, ¢
YaCTOTHI U TIEPHOJIA
ot 5-10%510 700 ot 1 10 5-10° o1 2:10° 10 1 +1.10
Mooynw cenepamopa HY cuenanos NI PX1-5421
Yacrora nuckpernszanuu, MI 't 100
Pazpemenne nudpo-ananoroporo npeodpazonaTessi, OUT 16

Bepx#sis yactora no ypossto Hanpspkenus 0,707 (munyc 3 n1b
o MoiHocTH), MI'I;

CHUHycoHIaIbHas popma 43

npsIMOYTosibHas popma 25

nui000pa3Has u TpeyrojibHas (OpMbI S)
BrixonHoe conpoTuBiieHHEe KaHaa, 1o BeIOOpy, OM 50; 75

i
Jlnamna3oH aMIUTUTY bl cUrHauA (TI-11 ~) Ha Harpy3Ky
orl MOwM 2 BKJIIOUY., B

B pexume «Direct» or 1,414 o 2
B pexxume «Low Gain» or 1,127 -10% 10 4
B pexxume «High Gain» ot 6,76 107 10 24

[Ipenenst  momyckaemoif  aOCONIOTHOW  MOTPELIHOCTH
YCTAaHOBKHM aMIUIUTYABl CHHYCOWJAIBHOTO HampspkeHus U-
qacroroii 50 kI'y °, B +(0,01-U~ + 0,001)
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JInama3oH TIOCTOSIHHOTO HampspkeHus cmemieHuss U- Ha
BBICOKOOMHYIO Harpy3ky (>1 MOwm), B

+(0,25-U-~)

ITponomxenne TabIUIIbI 2

[Ipengensr  pomyckaemoil ~ aOCONIOTHOM — TMOTPENTHOCTH
YCTAaHOBKM TOCTOSHHOTO HampspkeHust cmemenus U- Ha
BBICOKOOMHYIO Harpy3ky (>1 MOw) *, MB

B pexxume «Direct»

B pexkumax «Low Gain», «High Gain»

+(0,002-R + 0,03)
+(0,0005-U- + 0,002-U. + 0,5)

HepaBHOMEpHOCTh aMIUIUTYIHO-YACTOTHON XapaKTepUCTUKU
CHUHYCOMJIAJIbHOTO CHTHAJa OTHOCHTEIHLHO YPOBHS Ha YacTOTE
50 kI'q Ha yactorax no 20 MI'u, nb, He Oonee

B pexxume «Direct» Ha yacrortax g0 40 MI'1; BKjIrOU. -0,4;+0,6
B pexume «Low Gain» na yacrorax qo 20 MI' Bxmou. | - 1,0; + 0,5
B pexxume «High Gain» na wactorax g0 20 MI'n Bximtou. | - 1,2; + 0,5
[Ipenensl  gomyckaeMoOW  OTHOCHUTENBHOM  MOTPEUIHOCTH
YCTAaHOBKM YacTOTHl CHUTHaJa TPH CHHXPOHH3AIMU OT
BHYTPEHHEr 0 reHeparopa, % +2,5-10°

[IpumMeuanus
1. «n-n» o6o3HavaeT pazMax HAPSHKEHUS OT IHKa A0 MUKA.

2. 1nst narpy3ku 50 OM ykazaHHbIE 3HAYCHHUS HAIIPSDKCHUS BIBOE MEHbIIIE
3. Temmepatypa B nipenenax + 10 °C ot remnepatypsl npu aBronozactpoiike (Self-Calibrate)

Mooynw eenepamopa BY cuenanos NI PXI-5671

Huanazon uacrot, [T

0r2,510% 102,7

[Tonoca nponyckaHust B pexXUMe peaibHOro Bpemenu, MI'i 20
YacroTa omopHOTo KBapueBoro reeparopa, MI'mg 10
[Ipenensl momyckaeMoil OTHOCHUTEIBHOH IMOTPEIIHOCTH YacTOTHI

OIIOPHOTO TEHEPATOpa MPH BHITYCKE W3 MPOM3BOACTBA HiM mocae | +5-107
MOACTPONKH

[Ipenensl momyckaemMoro TOAOBOrO jpedda YacTOThl OIOPHOTQ +1-107
reHeparopa B
[lpenensl  MOMONHUTENBHOW IOTPEIIHOCTH  YacTOTHI  OTMOPHOTO +2.10°
reHeparopa B paboveM auana3oHe TeMIepaTyp B
Jlnamna3oH ypoBHS BBIXOAHOM MOIIHOCTH, AbM ot - 145 10 10
Pa3pemienne no ypoBHIO MOITHOCTH, Ab 0,02

Hpeuenm ,I[OHyCKaeMOfI OCHOBHOH NOrpeIHOCTU BOCIIPOU3BCACHUA YPOBHSA MOIIHOCTH IIPU TEMIICPATYpPEC OT

15 o 35 °C
YpoBeHb MOIIHOCTH, 1bM
Yacrora, MI'i[ ot - 30 o +7 2 ot -30 o -80 ot -80 o -127
1o 10 Bxmrou. +1,2 +1,3 +1,5
cB. 10 0,7 +0,8 +1,0

Hpe[[eJ'ILI HOHyCKaeMOfI HOHOHHHTGHLHOﬁ NOrpeHOCTU BOCIIPOU3BCACHUA YPOBHS MOIITHOCTH IIPpH pa60qu

JMana3oHe Temmepatyp, tunosoe 3uauenue: + 0,03 nb/°C

YpoBeHb BTOPOI rapMOHUKH Ha yacTotax ¢B. 10 MI'u, n1bH, He Oonee

-40
VYposenb (azoBsix mymoB Ha yactore 1 I'T mpu otcrpoiike 10 kI,
1bu/Tu 3, ne 6onee:
— 1oj10ca 4acToT Moy siuu 10 10 MI'1i BKirod. -93
— mosoca 9acToT Moxayisiyn cB. 10 MI'g -96

[IpumMeuanus

1. Cokpamenne «1bm» 0003Ha4aeT ypoBeHb MOIIHOCTH B b oTHOCHTENbHO 1 MBT
2. ITpu ypoBae mMomtHOoCcTH OT + 7 10 + 10 1bMm morpentsocts yBenuuuBaetcs va + 0,1 16/1 nb
3. Cokpamienue «iba» 0003HavaeT ypoBEHb MOIITHOCTH B b OTHOCHUTEIHHO YPOBHS Ha HECYyIIeH

(meHTpanpHOI) YacToTe




[Tponomkenne TabIUIIBI 2

JIuct Ne 8
Bcero nucros 12

Mooyne ananuzamopa BY cuenanos NI PX1-5660

Hwnanazon vactor, I'T

or 910 510 2,7

Ilonoca yactot ACMOAYJIAIMU B p€aJIbHOM BPEMCHH, MI'1g

20
Ckopocth BbIOOpKH (OIU(PPOBKH) AEMOYTUPOBAHHOTO CUTHAIA,
OTCUETOB B CEKYH]lY 6,4-10°
Bxoanoe conporusnenne, OM 50
YacroTa omopHOro KBapueBoro reueparopa, MI'n 10
[Ipenensbr qonmyckaeMoi OTHOCUTENBHOW MOTPEIIHOCTH YAaCTOThI
OIIOPHOTO TeHepaTopa npu temieparype 25 °C, % +5.10°
I'onoBoit apeiid yacToThl OOpHOTO TeHeparopa, %, He Gonee +1.107
[Ipenenbl AOMOMHUTENBHOM MOrPEIIHOCTH YaCTOThI OMOPHOTO
re’HepaTopa B paboyem JuarnazoHe temneparyp, % +2.10°
Jlnana3oH HOMUHAJIBHBIX 3HAUEHHH MOJ0CHl poIycKanus, i or 1 o 107
MakcumanbHbIM YpOBEHb BXOJHOIO CUTHAJIA, 1bM . 30

Hpeﬂenm I[OHYCKaCMOﬁ MOrpeIIHOCTHU I/I3MepCHI/Iﬁ YPOBHA MOIIHOCTHU B AHUAITa30HC TEMIICpATYyp OT

15 no 30 °C, nb

—Ha yacrorax g0 2 I'T'1 BKirou.
— Ha yactorax ¢B. 2 I'T1g

+1,0
+1,5

Hepasnomeprocts AUX otHOcuTeNnbHO ypoBHs Ha yactoTe 100 MI'11 B inana3one Temmeparyp ot

15 no 30 °C, nb, He Oonee

—Ha yacrorax g0 2 I'T'1 BKirou.
— Ha yacTorax ¢B. 2 I'T1g

+0,75
+1,25

VYposenb (azoBbix mymoB Ha yactore 1 I'T' u monoce gacror aemoayssuuu 10 MI', nbu/T'n 2

He Ooiee

— nipu otcrpoiike 10 k'
— npu otctpoiike 100 k'
— npu orctporike 1 MI'ny

-90
-110
-120

chenHeHHHﬁ YPOBCHb COOCTBEHHBIX IIrymMoOB IIpH ocCl1a0JICHUU BXOJHOI'O aTTCHIOATOPAa 0 1b,

nbm/T'h, HE Goree

— B quamasone yactor ot 20 MI'n go 1 I'T'1; BKitrou.
— B Mara3zo”e 4yactor ¢B. 1 1o 2 I'T' Birou.

— B JMaIa3oHe 4acTtort cB. 2 1o 2,5 I'T'h Bxirou.

— B IMAIIa30HE 4acToT cB. 2,5 no 2,7 I'Th BKirou.

-135
-134
-130
-129

YPOBCHB HETapMOHHUYCCKUX IMOMEX, HC CBA3aHHBIX C BXOAHBIM CUTHAJIOM, IIPpU ocja0JeHun

BXOJHOTI'O aTTCHOATOPA 0 1nb, TunoBele 3HaueHus, 1bH, HE Ooiee

— Ha yacrorax a0 12 MI'g -70

— Ha yactorax oT 12 MI'1{ BKJIO4. U BBIIIIE -100
YpoBeHb HWHTEPMOAYJISIMOHHBIX HCKKCHHHA 2-TO TIOpsIKa
(ypoBenb curnana -30 nbm), TunioBoe 3HaueHue, 1bH, He Oosee -80

VYpoBEHb HETAPMOHUYECKHX TIOMEX, CBS3aHHBIX C BXOIHBIM CUTHATIOM (ypoBeHb curHaia -30 abm,

ocnabyenne BxogHoro arreHroaropa 0 nb), Tumnosblie 3Ha4YeHus, 1bH, He OoJiee
— Ha yactorax a0 5 MI'g -60
— Ha yactorax oT 5 MI 1| BKJIIO4. U BBIIIIE -70




ITponomxenne TabIUIbI 2

JIuct Ne 9
Bcero nucros 12

YpoBeHb HHTEPMOIY/ISIIMOHHBIX HCKAKEHUH 3-TO MOpsaKa (Ba CHHYCOMIAIBHBIX CHTHAJIA C
ypoBHeM -30 n1bm, pa3zHocTh yactoT curaanoB > 200 kI'i), TunoBblie 3HaueHwus, A1bH, He OoJee

— B quarna3one yactor ot 10 MI'n no 1 I'T'1; BKItrou.
— B quarma3oHe 4actor c¢B. 1 no 2 I'T'h Bxirou.
— B IMAITa30HE 4acToT cB. 2 110 2,7 I'T1 BKIrou.

[Ipumeuanus

1. Cokpamenue «1bm» 0603Ha4aeT ypoBeHb MOIIHOCTU B Ab oTHOCUTENbHO 1 MBT
2. Cokpamienne «1bH» 0003HaYaeT ypoBeHb MOIIHOCTH B Ib OTHOCUTEIHHO YPOBHS HAa HECYIINX

qacToTax

Mooynv yugposozo ocyunnoepagpa NI PX1-5114

KomnmuectBo kaHainoB

Jlnana3zoH amMrutTyab! (IMTMK) BXOHOTO HaNpshkeHus1, B

— BxonHOE cornpoTuBieHue 50 Om
— BX0oJiHOe comnpotuBienue 1 MOm

or2-10% 105
ot 2:10% 10 20

Kosddunment orknonenus K, B/nen

— BXogHoe conpotuienue 50 Om
— BXojHoe conpotusieHne 1 MOwm

or5-10° 101,25
or5-10° 105

[Ipenensl gomyckaeMoli OCHOBHOM abCOIIOTHOM
MOTPEIIHOCTH U3MEPEHUI MOCTOSIHHOTO HanpsbkeHus U
npu tremneparype (23+5) °C, mB

+(1,5-10%U + 2,4-10%-K-zen + 0,2)

[Ipenensl AOMOIHUTENBHON a0COIIOTHON OTPEIHOCTH
M3MEpEHUH MOCTOSTHHOTO HanpsbkeHus U B pabouem
JManasoHe TeMiieparyp, MB

+(3-10°-U + 4,8-10*.K-exn + 0,04)/ °C

BepxHsist 9acToTa MOJIOCH MPOITYCKaHUs 10 YpoBHIO - 3 1b, MI'1y

— ko3 durmeHT oTkIIoHeHus 5 MB/nen 100

— ko3¢ durueHt otkiaoneHus > 5 mB/nen 125
Bpems HapacTaHus epex0IHON XapaKTEPUCTUKHU, HC

— ko3 duiueHt oTkiioHeHus 5 MB/nen 3,5

— ko3¢ dunueHT oTkioHeHus > 5 MB/nen 2,8
[Ipenensl nomyckaeMoi OTHOCUTEIBHON MOTPEITHOCTH
M3MEpPEHUI BPEMEHHBIX HHTEPBAJIOB +2,5.10

Mooyne uacmomomepa GTX-2230

KonnuecTBo xaHaloB

2

Jnana3zoH usmepenuit yactorsl, T

— KaHain A ot 0 10 0,225; 01 0,1 10 2
— ka”an B or 0 10 0,225

[Ipenensl nomyckaeMol OTHOCUTEIBHON MOTPEIHOCTH 10

JacToTe +1-10°

MakcumanbHblil YpOBEHb BXOJIHOI'O CUTHAJA,

CpeHEeKBapaTHiecKoe 3HaueHue, B 1,2




Ta6n1/1ua 3 — OCHOBHBIC TEXHUYECKHUE XapPaKTCPUCTHUKU

JIuct Ne 10
Bcero nucros 12

HanMenoBaHue XapaKTepUCTUKU 3HaueHnne
Hanpsbxenue nuranus, B ot 90 o 264
Yacrora nuraromei cetu, I'mg ot 47 o 63
Tok motpebaenwus o reru 220 B 50 ', A, He Goee 10
I"abGapuTHBIE pazMepsbl MIaTGOPMbI MOTYJIBHON U3 COCTaBa CUCTEMBI
(mmMHAXIMpHHAXBBICOTA), MM, He OoJiee 470x500x200
Macca nnatdopMbl MOAYJIBLHOM U3 COCTaBa CUCTEMBI, KT, HE OoJjiee 18,5
PaGoune ycnoBus skcityatainuu:
— TemrepaTypa OKpysKaroiero Bo3ayxa, °C or 10 mo 30
— OTHOCHTEIIbHAS BIIAKHOCTH Bo3tyxa npu temmeparype 25 °C, %, He 6onee 80
— armocdepnoe nasienue, Klla ot 86,6 no 106,7
VY cIloBUS XpaHEHHS U TPAHCIIOPTUPOBAHUS:
— TeMIiepaTypa OKpysKarIero Bo3ayxa, °C or 1 0 40
— OTHOCHUTeNbHAasI BIAXKHOCTh BO3ayXa npu Temieparype 25 °C, %, e 6oiee 80
— armoc(epHoe nasnenue, Klla or 86,6 no 106,7
IToka3arenan HaIEKHOCTH:
— CPOK CIIyKOBI, JIET, HE MEHEe 15
— cpeaHss HapaOOTKa Ha OTKa3, 4 5000

3Hak YTBEPKACHUA THIIA

HaHOCHTCA Ha I/II[GHTI/I(bI/IKaHI/IOHHyIO AJIbAYy Ha J'II/III@BOI\/'I CTOPOHE CUCTCMbI MeTaIIJ'IOFpa(bI/I‘IGCKI/IM
CIIOCOOOM M Ha TPITynLHBIfI JINCT 3KCHHyaTaLIHOHHOI>’I AOKYMCHTAaIUU TI/IHOFpa(I)CKI/IM CII0COOOM.

KoMIJIeKTHOCTD cpeicTBA H3MepeHui
Tabmauna 4 — KoMIaekTHOCTb CpeIcTBa U3MEPEHUIH

HaumeHnoBanue O0o03HaueHNE Konne-
CTBO
1 Inarhopma monyssHas CTTAH.411719.020 1

2 kad moOwmbHeIi 19" cepun «Anmupan-20»
4Ux84HPx508*

3 Kab6ens coenuaurenpubii SMA100

4 KaOenp koakcuaibpHbiil 1K-VX73-01

5 Coopka kabempHass CKP50-3-23-1,0-SMAmM-BNCm

6 Coopxka kadeiapras BNC(m)-BNC(m)

7 Kabens TectoBeiii Sucotest ST-18/SMAmM/SMAM/48"

8 Kabens TecToBriii Sucotest ST-18/SMAmM/Nm/48"

9 ITepexomuauk BNC(m)-banana

10 Iepexoaunk BNC(f)-banana

11 Mepexoaunk BNC(f)-sma(m)

12 IMepexoauux N(f)-sma(m)

13 lyn ocuumorpaduyeckuit SP200B

14 Ha6op niynos it MyJbTHMETpPA

15 IInyp nmuranus PC 220B, esposmiika, 1.8 m
(3x0,75 xB. MMm) uepnsiii (SCZ-1)

16 Ycranosounsiii qjuck DVD-R

17 Dnextponnsiii kirou HASP HL MAX

18 Mouutop 19"*

19 Knasuarypa USB*

20 Manunymnsarop "Mspms" USB*

21 Ka6ens DVI-D/DVI-D 1.8m*
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JIuct Ne 11
Bcero nucros 12
[Tponomxenne Tabnuusl 4

22 Komrmuiekt MoHTaxHbIH 19" apt. 778644-01* 1

23 Kommuiekt MoHTaxHbIi 19" apt. 778644-02* 1

24 KOMIUTEKT SKCINTyaTalliOHHBIX JOKYMEHTOB B COOTBETCTBUH 1
co CITAH.441460.305 BD

* [loctaBisieTcst IO OTAEILHOMY 3aKa3y

IloBepka
OcyIHECTBJIfleTCH o jpokymeHnty CITAH.441460.305 MIT1 «Muctpykius. Cructema u3MepUTeIbHAS
yauBepcanbHag YUC-AT. Meroauka noepku», yreepxkaeHHomy OI'BY «'HML» MunoOopoHsl
Poccun 12 ampenst 2019 r.

OCHOBHBIE Cpe/ICTBA MTOBEPKHU:

- kanuOpatop yHuBepcanbHbli H4-6  (peructpanmonHbsii  HOMep B DenepaibHOM
uHpopmanronaom doue (per. Ne) 16690-97);

- KanuOpaTop-BoabTMETp YHHBepcanbHblii H4-12 (per. Ne 37463-08);

- Mepa DJIIEKTPUYECKOTO COMPOTUBJICHHSI TMOCTOSHHOTO TOKa MHoro3HauHas P3026-2
(per. Ne 8478-04);

- marasul conportusicaus P40108 (per. Ne 9381-83);

- Mepa conpoTtuBieHus nepexoanas P-4067 (per. Ne 7450-79);

- reHepaTop CHUTHAJIOB CIOXHOH (hOpMBI CO CBEpPXHU3KUM YypoBHeM wHckakeHuit DS360
(per. Ne 45344-10);

- YaCTOTOMED AJIEKTPOHHO-CUCTHBIN BeIuncauTEIbHBIN U3-64/1 (per. Ne 9135-83);

- mynbetumerp udporoit 2001 (per. Ne 25787-08);

- ocrpuutorpad nudposoit mromuropopHbii TDS3032B (per. Ne 24021-02);

- CTaHaapT 4acToThl pyoumuessiid FS 725 (per. Ne 31222-06);

- npeobpasoBarens uzmepurenbHbiii NRP-Z11 (per. Ne 37008-08);

- ocusutorpad nuudposoit TDS3012C (per. Ne 41693-09);

- yacrotomep yHuBepcanbHblii Tektronix FCA3000 (per. Ne 51532-12);

- BartMmetp npoxojsimiei morHoctd CBU NRP-Z28 (per. Ne 43643-10);

- aHAJIM3aTOp MApaMeTPOB PAAUOTEXHUYECKUX TPAKTOB M CUrHajoB mopratuBHbii MS2038C
(per. Ne 46703-11);

- rereparop curnainos Agilent E8257D (per. Ne 53941-13);

- kaymbpaTop ocumutorpados Fluke 5820A (per. Ne 23669-02);

— munmuBosibT™METp B3-52/1 (per. Ne 6494-78).

JlomyckaeTcsi MpUMEHEHHE aHAJIOTHYHBIX CPENICTB IMOBEPKH, 00SCIIEYHBAIONINX OIPE/ICIICHIE
METPOJIOTHUECKUX XapaKTEPUCTUK ITOBEPSAEMON CUCTEMBI C TPEOyeMOil TOUHOCTBIO.

3HaK TOBEPKM HAHOCUTCS Ha JIMIIEBYIO MAHEIb CHUCTEMbl B BHJE HAKICHKA W/WIM Ha
CBHUJIETEIILCTBO O TIOBEPKE.

Cenennsi 0 MeToquKax (MeToaax) u3MepeHui
IIPUBENIEHBI B OKCILTyaTallUOHHOM JOKYMEHTE.

HopMaTHBHBIE M TeXHH4YeCKHMe JAOKYMEHTHl YCTAHABJIHMBaIOLIMe TPeOOBAHHSI K CHCTeMe
u3MepurtenabHoii ynusepcaasnoii YUC-AT CITAH.441460.305

I'OCT 8.027-2001 I'CH. TI'ocymapcTBeHHas IMOBEpOYHas cXema s CPEICTB H3MEpeHHit
MIOCTOSTHHOTO AJIEKTPHUYUECKOTO HATPSHKCHUS U SJICKTPOIBUIKYIIEH CHITBI

I'OCT P 8.648-2015 I'CH. I'ocynapcTBeHHasi MOBEpOYHAsi CXeMa JUIsl CPEJICTB M3MEpPEHH
MEPEeMEHHOTO0 3JieKTpruaeckoro HanpspkeHnus 10 1000 B B auama3one 4acToT ot 1102 50 2-10° I'u

I'OCT 8.022-91 I'CH. I'ocynapCTBEHHBIH 3TaJIOH M TOCY1apCTBEHHAs! IOBEPOYHAsl CXeMa IS
CPEJICTB H3MEPEHHIT CHIIBI IOCTOSIHHOTO SJICKTPHYECKOro Toka B auamnasone ot 1-10™° 10 30 A



JIucr Ne 12
Bcero naucros 12
I'OCT P 8.767-2011 I'CH. I'ocynapcTBeHHasi MOBEpPOYHAsi CXeMa JUIsl CPEJICTB M3MEpPEHH
CHIIBI TIEPEMEHHOTO 7eKTprdeckoro Toka ot 1:10° 1o 100 A B amamasone wacror ot 1-107 10
1-10° I'y
[Ipuka3 denepanbHOTO areHTCTBA MO TEXHUYECKOMY PETYIUPOBAHHIO M METPOJOTHH OT 15
despans 2016 rona Ne 146 O6 yrBepkaenun ['ocynapcTBeHHON MOBEPOYHOM CXEMBI JUIsl CPEJCTB
U3MEPEHUH JIEKTPUIECKOTO COTPOTUBIICHUS
[Ipuka3 PenepansbHOro areHTCTBa MO TEXHUYECKOMY PEryJlMpOBaHHUIO U MeTposioruu ot 31
utonst 2018 roma Ne 1621 OO yTBep>KAEHWHU TOCYNAapCTBEHHOW TOBEPOYHOM CXEMBI JJISI CPENCTB
U3MEPEHUI BpEMEHU U YaCTOThI
['OCT P 8.562-2007 I'CU. T'ocynapcTBeHHasi MOBEpOYHAsT cXeMa Ui CPEICTB M3MEPEHUU
MOITHOCTH U HaNpPsDKEHUS IEPEMEHHOT0 TOKa CHHYCOUIANIbHBIX 3JIEKTPOMAarHUTHBIX KOJeOaHHH

Hsrorosurein

AximonepHoe o6iectBo «Hay4ano-mpousBojcreeHHoe oobeaunenne «CITAPK» (AO «HITO
«CITAPK»)

196210, r. Canxkr-IlerepOypr, yu. [Tumoros, 1. 12

WHH 7810481471

Web-caiir: http://www.sparc-npo.ru

E-mail: info@sparc-npo.ru

Tenedon: (812) 704-16-44, dakc: (812) 334-49-60

HcnbiTaTeJbHbIN EHTP

denepanbHOe  TOCYAAPCTBEHHOE  OIOJDKETHOE — yupekJeHue  «lJIaBHbI  Hay4HBIH
METpOJIOrHuecKuil HeHTp» MunucrepcrBa 060ponsl Poccuiickoit denepaunn

Anpec: 141006, MockoBckasi o6macth, T. Meituiy, yiu. Komaposa, 1. 13

Tenedon (495) 583-99-23, daxc: (495) 583-99-48

Attecrar akkpenutaimu DPI'BY «'HML» MunobGoponsl Poccum 10 NpoBeneHHIO
UCTIBITAHUHN CPEJICTB M3MepeHuit B emsx yrBepxkaeHus tuna Ne RA.RU.311314 or 13.10.2015 r.

3aMecTuTeNb

PykoBogurens ®@enepanbHOro

areHTCTBA M0 TEXHUYECKOMY

PEerylIMpoOBaHUIO U METPOJIOTUN C.C. T'ony6eB

M.m. « » 2019r.
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