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o0 yTBepAIACHEE THIA CpeacTs H3Mepenuii Beero mmctos 8

OIMTMCAHHE THUIA CPEJICTBA W3MEPEHUIA
IlpeoGpasosarenn HanpskeHHA H3MepHTenbHBIE E14

Hasznawenne cpeacrsa mamepenmnii

IpeoGpazoratens HanpakeHHA HiMepETensnbie El4 mpennainateHs! IS HIMCPEHHA Ha-
NPAKEHHUA NOCTORHHOID TOKA M CPEe/HEKBAIPATHYECKHX IHAYCHHH HaNPAKCHHA MEPEMEHHOrO To-
Kd, 8 TaKKe I8 BBOJA, BeBoOA H oOpaboTkH amamorosofl B undposoii HHOpMAIHH B H3IMEPH-
TeTBHBIX YCTpolicTBax H cHCTeMax Ha 6a3e NepCoOHATbHBIX KOMIBIOTEPOB.

Onucanne cpeacTea HIMEpeHui

[pesausn zeftcTens npeoOpasosareneil Hanpaxenns HamepHTensbHeX E14 ocHoBan Ha ana-
noro-unpposoM NpeodpaoBaHMH BXOJHBIX CHIHANOB Hanpsxenus. [Ipeobpazosarenn Hanpsxe-
HHA HiMepHTenbHEIE El4 obDecneumBaior HIMEpeHHE HANPIKEHHA MOCTOSHHOTO TOKA H CpelHe-
KBAAPATHYECKOr0 JHAYCHHA HANMPAKEHHS MEPEMEHHONO TOKA B OHOM HIH HECKONBKHX HIMCPH-
TENBHBIX KAHANAX (MAKCHMANBHOE KOMMYECTBO KaHamoB — 16 wan 32 B 3aBHCHMOCTH OT CXEMBI
NOIKMIOYEHHS) ¢ Henoab3opanuem |4-paspaanoro asanoro-magposoro npeobpalosBatens H MHO-
FOKaHATBHOTO KOMMYTATOPa BXOJHEIX CHrHANOB. Ynpasnenue pabotoil u nurtanue npeobpasosa-
Teneil HANMpKEHHS HiMepHTenbHEIX E14 ocylmecTBAMIOTCS OT NEPCOHATLHOIO KOMINBLIOTEpA, Mojl-
KI0YCcHHE K KOTOpoMY ofecneMHBaeTes NOCPeCTBOM CTaniapTHoro naTepdeiica USB.

[lpecGpasosarenn HanpaxeHHA HIMepHTensHbie E14 Buinyckatores B MoaHdHKAUHAX CcO-

rnacto tabmuue 1.
Tabmuoa 1 — Mogndpukannn npeobpasoparencii HanpaxeHHA H3MepuTensanx E14

S Hamsune undposoro
Moandrkanns | npeobGpazosanms ALITT*, PO Hammume LIATT**
T mpoteccopa
El4-140 100 Her Het
E14-140-M 200 Ecte Her
E14-440 400 Ecte Her
E14-140D 100 Her Ecte
E14-140-M-D 200 Ects Ecte
E14-440D 400 Ects Eeth
* AL - ananoro-undgposoit npeolpasosarens
** [ JATl - aeyxkanarsHeil npeobpasosarens LAGPOBOTO KOIA B HANPSKCHHE

Ilpecbpazosatenn HanpmkeHHs HiMepHTenshbie E14 npeacrasasior cobolt cOopuyio kom-
CTPYKIHIO B MIIACTMACCOBOM KODIYCE ¢ 3AKPEIUICHHOH BHYTPH nevartHod niaarod M 3NeMeHTaMH
00BEMHOIO MOHTAKA.

Ocroeras 001acTs MPHMEHEHRS — B Jo0LIBAIOMEH W IHEPreTHYECKOH OTPAcisX, HAa nmpes-
MPHATHAX MAIIMHOCTPOSHHA M CBAZH, B HAYYHO-HCC/IEI0BATENLCKHX H YueOHBIX YUPERICHHAX.

[Iporpammuoe obecnevenne
XapaxtepucTukn nporpammuoro obecnevenns (I10) npusesensi B Tabmuue 2.
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BCETO JIHCTOR B

[Ipeobpatoparesm manpmxenns wiMepHTensibie E14 uMeoT BeTpoeHHOE nporpaMMHoOe
obecnevenne (T10).

Betpoennoe [10 (MukponporpaMMa) peaTn3oBaHO ANNAPATHO H ABISETCH METPOJOTHYECKH
auwaurMen. Binaa [10 B cymmapryio norpemsocts npeoGpasopateneli HANPAKCHHA HIMEPHTE k-
HeIX E14 HeanaunTeneH, TAK KaK ONpeIendeTes NOrpeliHOCTRIO JHCKPETHIANH (NOrPelHOCTRIO
ALIM), seasoueiics HEMTOXHO MATOH [0 CPABHCHHK ¢ NOTPEIIHOCTEIO mpeoOpazoparencii ma-
NpAKCHHS H3MepHTeIsHbX E14,

Tabmmna 2 — XapakTepHcTHER OporpaMyuoro obecneuenns (110)

HaentndHKaunoHbIC JaHHbC (IPH3HAKH) 3Hadeine
Maentndukaunonnoe Hanmernosanue [10 MugponporpaMMa
Howmep pepenn (HaedTudukaumontsii Homep 110) He mixe 3.2
Lindposoit naentndukarop 110 e060d0217d1937924541 1 2cbec3dd850f
ATOpHTM BEMMHECICHHS HH(pOBOro HACHTHOHKATO-
A TI0 md5

VposeHs 3a00HTE OPOTPAMMHOIO 00ECTIeYeHHS OT HENpeHAMepPEeHHBIX |
npeJHAMEPEHHEIX HIMEHCHHIT — «BbicOKHIE» B cooTBeTcTBHH ¢ P 50.2.077-2014.

OGumit Bua npeobpasosarencii HanpsxeHus wimepuTeabibx E14

Mﬂmmm H TEXHHYMECKHE XAPAKTEPHCTHRH

(lcHOBHBIE METPONTOTHYECKHE H TEXHHYECKHE XaPaKTEPHCTHEH HPWEFH!’HB&T&JI:H Hanpa-
weHns pIMepuTensHbix E14 npusenens 8 tabmumax 3 - 6.

Tabmanua 3 — Xapakrepucrukn npeobpazosarenel HanpaxeHua wiMepuTeistsix E14

HaumeHoBaHHE XapaKTepHCTHEH En. mawm. 3uauenne
Jlnanason waMepennii HanpaXeHHA NOCTORH-
HOI0 TOKA NOACKHTENBHOR H OTpHIATEABHOH B Ot 0,00001 a0 10
NOJASPHOCTH
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HanmeHoBaHHE XapAKTEPHCTHKH

Ea. mam.

JHaueHHE

[nanason naMepennil cpeIHeKBAIPATHICCKO-
ro 3HAYCHUA HANPAKEHHUA NEPEMEHHOTO TOKS

Ot 0,0001 2o 10 (npu aMmauTyae
HIMEPASMOTO HANPAKCHHA
He Dolee KOHEYHOID IHAYEHHA
NOIIHANA30HA HIMEPEHHH)

Jlsanazon BOCNPON3BEICHNS HANPAKCHHEN 110~
CTORHHOTO TOKA NMOMOKHTEBHON B OTpHUATE b
Hofi momApHocTH (1na Moxnduxammii E14-140D,
E14-140-M-D, E14-440D)

Ot 0,000 mo 5

[pemenst zonyckaemofi cucTeMaTH4ecKoH co-
CTARNAIOMIER OCHOBHOR NpHBeAEHHOA norpew-
HOCTH HIMEPCHHI HANPAKCHUA NOCTORHHOTO
TOKA NONMKHTENLHON | oOTpHUATETBHOM Noasp-
HOCTH B MOAAHANA30HAX:

25Bul10B

0.6B

0,15B

=0,05
=0,1
10,5

[Ipeaen nonyckaeMOro cpeasero Ksaiparuye-
CKOTO OTKAOHEHNA Cayvaitnoil cocTasnAomen
OCHOBHOH npuBeaéHHON NOrPEITHOCTH H3MEpe-
HH HANPAAEHHA NOCTOSHHOIO TOKA MOI0KH-
TENBHOM H OTPHUATENLHOM NONAPHOCTH
B NOAMHANAI0HAX !

25Bul0B

06B

0,15B

%o

0.05
0,1
0,3

[Tpenens nomyckaemoil ocHOBHOMN MpHBenén-
HOMl NOTPEeIHOCTH HIMEPeHHH CpeaHeKBAIPaTH-
YECKOI0 IHAYEHHS HANPAKEHHA NepeMEHHOTO
TOK& B HANAOHE YACTOT BXOIHOTO
curnana ot 0,02 a0 199 k'

%

+0,15-10)
COTNAcHO
ralbmune 4

[Mpeaenst gonyckaemoil OCHOBHON NpHBENEH-
HOM NOTPEeMIHOCTH BOCIPOHIBEICHHA HANPANE-
HHA NOCTOAHHOO TOKA NONOMKHTEILHON 1 OTpH-
LATeNEHOH MONIPHOCTH

+0,3

Koadduument nogasnenns cuHdasnbx
MOMEX, HE MeHES

70

[peaenn nonyckaeMbIX HIMeHEHHH CHCTEMA-
THYECKOH COCTABIAIOLICH OCHOBHOK npuBeEH-
HOH NOTPEHOCTH H3MEPEHAH HANpAXeHHs no-
CTOAHHOrD TOKA OPH HIMCHCHHH TEMIICPATYPEL
OKPYRAINETO BOVIVXA B HHTepBane paboumx
Temneparyp Ha kaucsie 10 °C
B MOMAHANEIOHAX !

25Bul0B

06B

0158

%

=0,025
+{),05
+0.25
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Beero auctos 8

HamMenosanmne XapakTepreTHEN En. mam 3nauenne

[penensr tonyckaembix wamerennit cpenero

KBAAPATHYECKOI0 OTKIOHEHHA cayqalinoil co-

CTABIAKOMIEH OCHOBHO npusea&HHON norpewsHo-

CTH H3IMCPEHNH HANPAKEHHA NOCTORHHOTO TOKA

IPH H3IMEHEHHH TEMNEPATyPhl OKPYKAKOUIEro

BO3yXa B HHTepBane pabounx Temneparyp Ha

kaxasie 10 °C
B M0/LIHANA30Hax: %
25BuldB =(,025
0.6 B +0,05
0,15B £0,25
[pesens: nonyckaemofi nononnuTeNLHON NpH-

BeAEHHOM NOTPeIHOCTH H3MepeHHTl HaNpKEHUA

NEPEMEHHO0 TOKA B THANAIOHE YACTOT BXOIHOMO #(0,075-5)

carnana or 0,02 go 199 kl'u, senpansoll oTkN0- %o COITIACHO

HEHHEM TEMNEPaTyPhl OKPYIKAIOLET0 BOIAYXA OT Tabauue 5

HOPMATBHEIX YCAOBHI NPHMEHCHHS B AHANA30He

pabounx Temmeparyp Ha Kaxase 10 °C
[penens: nonyckaemoit aonoanuTensHOl npy-

BEACHHOH MOrpelHOCTH BOCMPOUIBEICHNA Ha-

MPAXKEHHA, BLIIBAHHON OTKIOHCHHEM TeMnepary- 9% £0.15

Phl OKPYKAIONIEro BO3AYXA OT HOPMAIBHBIX Yo~ :

NOBHA NPHMEHEHHA B AHANA30HE pabouMX TeM-

nepatyp Ha kamasie 10 °C
Bpems ycraHosnenus paboyero pesnma MMH 10
Bxoanoe compornsienue, He MeHee MOwm 10
YerolunBocTs K neperpy3sskamM BXOAHBIM CHIHA-

TIOM! B
NIPH BKIOYEHHOM MHTAHHH +30
NIPH BEIKTIOYEHHOM [THTAHKK =10
Komuectso undpossix Bxo10s — 16
KoamyecTro nHppoBbix BHXOI0B — 16
Hanpskenne nHTaHHA NOCTOSHHOTO TOKA B (540,25)
lloTpebnseman MomnocTs, He Gonee Br 2,5
l'abapurHsie pasmepsl, He Gonee MM 30 = 140 x 96
Macca, He Gonee K 0,3
Hapaforka na oTkas, He Menee Y 20000
Cpox cny®Obl, HE MeHee neT 10
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Tabnuua 4 - [penenst aonyckaemolt ocHOBHOMN npupeadHHof NOTPEMHOCTH HIMEPEeHHH
CPEAHEKBAAPATHYECKOrO IHAMSHIUA HANPAKEHNA NEPEMEHHOT0 TOKa
BaTe/eH HANpAKeHHA HaMepuTeabHbx E14

Mustssdn [Tpenens: nonyckaemoll OCHOBHOM
P Hacrora NPHBEACHHOA NOrPeIIHOCTH HaMepeHnrii
BXOMHONG npeolpazoBaHus Kr*, %, CPEAHEKBAIDATHYSCKOrO IHAYEHA
P oy ALLTT, He Donee |  HANDRMEHHA NEPEMEHHOTO TOKA, %6,
o Kl'n B NOJAHANAOHE
10B 25B 0.6B | 0I5B
Ot 0,02 no 9/N** 20 0,05 =0,15 +0,5
100
Ans MogndHKaLmi
E14-140-M, 0,5 +1,0 =10
Or 0,02 no 49/N E14-140-M-D,
E14-440, E14-440D
100
s Moaudukanni 1,5 3,0 =10
E14-140, E14-140D
200
Ans MogHpHEaLmil
Ot 0,02 oo 99N E14-140-M, 20 +3.0 -
E14-140-M-D,
E14-440, E14-440D
400
Ot 0,02 a0 199/N | ana moamdukammii 2.5 5.0 =10 -
E14-440, E14-440D
* Kr - anauenne ko3¢ duiuenta rapMOHHK 115 FAPMOHHYECKEX COCTABAREOIIHX € YACTO-
TaMM, NPEBLIUAIOIIHMH BEPXHIOK IPAHHLY JHANAIONA YACTOT BXOQHOIO CHIHATA:
*¥*N — KOIHYECTBO ONPAITHBACMBIX HIMEPHTEIbHEIX KAHATOB

Tabmuua 5 - [Mpeaens: ronyckaemoil AONOMHHTE ILHON NPHBEAEHHOM NOIPELLHOCTH H3Me-
PeHHH CPCAHEKBAIPATHYECKOTO JHAYCHHA HANPAKEHHA EPEMEHHOND TOKA

I pazosareneil HANpOKeHAA WIMepuTebHbLIX E14
[Mpenens nonyckaemoi
R0 Yacrota JOTIOTHHTENbHOI NpuBeatuHoi
n::cm-r o npeofpaloBanns Kr*, %, | MOTrpeuIHOCTH HIMEPEHHHA HANPAAKCHUA
p chiops ALII, e Gonee NepeMeHHOro Toxa, %,
H;ﬁ'l"ﬂ' Kl B NoJAKanasoHe
10B 258 068 | 0,I5B
01 0,02 no 9/N** 20 0,05 +0,075 0,25
100
1A MOTHQHKALIT
E14-140-M, 0.5 +0,5 45
g E14-140-M-D,
100
ana Mo uKanmi 1,5 +1.5 5
E14-140, E14-140D
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Mpoaomxenne Tabamum 5
HAnanazon y [lpenenm aomyckaemoil JONOTHATE LHOM
YacTOT . * o npuse1EHHOMA NOTPEITHOCTH HIMEPeHHI
BXOAHOTO mpeoGpasonanns K, %, HANPAKEHHA NEPEMEHHOrO TOKA, Yo,
CHIHana, w e Gonee B NOLIMANA3OHE
ala 0B | 25B | 06B | 0,15B
200
s MoAHdHKawrA
Or 0,02 mo 99/N E14-140-M, 20 +1.5 -
E14-140-M-D,
E14-440, E14-440D
400
010,02 go 199N | ana Moandmkammit 2.5 2.5 +5 -
E14-440, E14-440D

* K- snagerne xoodQuuUHeHTa rapMOHHK 18 FAPMOHHYECKHX COCTABNSIONIHX ¢ HacTO-
TAMH, NPEBBILAIOUIHME BEPXHIOK rPaHHLLy AMANAI0HA YaCTOT BXOAHOTO CHIHANA,

**N — KOMHYECTBO ONPALIHBAEMBIX HIMEPHTEABHBIX KAHAIOB

Tabnuna 6 — DKkcnuTyaTallMOHHBIE XAPAKTEPHCTHERA Npeofpaiopateeii HANPAKEHHA HIME-

puTenbHBIX E14

HanmeHoBaHHe X4paKTepHCTHRH 3HavueHHE

Hopmantuile ycnoBus NpHMEHEHHA;
— TEMNEPATYPa OKpYKatowlero so3ayxa, °C 205
— OTHOCHTENLHAA BJIAKHOCTD BO3OyXa, % Ot 30 no 80
- amMocteproe napnenne, klla Ot 84 no 106,7
Paboune ycnoBHS NPUMEHEHNA B YACTH BO3ISHCTBHA

BREITHHX KIHMATHYECKHX (AKTOPOB — COIACHD

[MOCT 22261-94, rpynna 3 ¢ paclunpeHHBIM JHANA30-

HOM paboumx TeMneparyp:
~ HEXKHEee 3HAYeHHe Temmeparypsl, “C [moc 5
— BEpXHee 3HaYeHne TeMneparypsl, °C [lmoc 55
— OTHOCHTE/ILHAS BARKHOCT BOITYXA NPH 90

TeMneparype nmoc 25 °C, ue Gonee, %

YCNOBHA TPAHCTIOPTHPOBAHMA ~ COTIACHO

FOCT 22261-94, rpynna 3:
— HHXHEE 3HaYeHne TeMneparypsl, °C Munyc 25
— BepXHee IHaYCHHe TeMneparypel, °C [Laoc 55
~ OTHOCHTE/IbHAA BAAKHOCTD BOZAYXA MpPH 95

TeMneparype muog 235 °C, He Gonee, %

Ycnosns xpanenns — coraacao [OCT 22261-94:
— HHKHESE 3Ha4eHHEe TeMneparTypsl, °C 0
— BEpPXHee IHaYeHHe TeMneparyps, °C [Mmoc 40
= OTHOCHTCTBHAR BIAMHOCTL BO3AVXE MPH 80

Temneparype o 35 °C, ne Gonee, %

3aumTa oT nopaKeHHA INEKTPHYECKHM TOKOM

'OCT P M3IK 536-94, knacc [11
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3Iuak yreepaIeHUs THIA

3HaK YTBEPHKIACHHA THIA HAHOCKT HA BEPXHIOK KpbilKy npeoGpazosatenchl HANPAKEHHA
HiMepuTensHbX E14 1 Ba nepeyio cTpaHniy nacnopra tunorpadekum crocobom,

KoMiiekTHoCTh cpeacTBa mimepennil
Komnaexr nocrasks npeoGpasosateneil Hanpmxenmus maMepHTensHbix El4 npusenén B
Tabmaue 7.
Tabauua 7 — KoMuiekTHOCTs npeofpazopaTenell HanpsikeHns H3MepHTensaex E14
HanmeHopanue OGo3nauenne Konnuectso
- [IpeolGpasosarent HANPSKEHHS
| maMepuTenbibi E14
' Kafens USB
A-B 28AWG 24AWG - ;
Buaxa DB-37TM ¢ xomxyxom -
- Poserxa DB-37F ¢ komyxom -
| Iacmopr 4221-008-42885515 I1C
Jinek CD-ROM ¢ nanubiMu:

~ PYKOBOACTBO MO 3KCNAYATALHH 4221-008-42885515 P35

|~ METOMKA NOBEPKH 4221-008-42885515 MII
- PYKOBOZCTRO MONLIOBATEN -

= PYKOBOACTBO NPOIPaMMHCTa -

| - nporpaMmMiioe obecnevenne E

| Ynaxoska - 1

TV 4221-008-42885515-2009 1

oBepra

OCYIIECTBIARETCH B COOTBETCTBMM ¢ jJokyMentom 4221-008-42885515 MI1 «llpeoBpasosarens
HAnpAkeHHA HiMepuTensHbie E14. Meroauka nosepku», cormacosanusm ¢ 'L CH @IVTI
«BHHUHUMC» B nexaGpe 2009 r.

OcHOBHBIE cpeacTBa NOBEPKH: KanOpaTop-onsTMeTp yausepcansisiit H4-12 (r.p. Ne37463-08).
Ceegennn o mevoankax (MeTogax) mamepennii

CeeseHus npHBejeHsl B PYKOBOJACTBE NO 3KCruTyataunn 4221-008-42885515 P «llpeob-
pasoBatent HANPAWEHHA HimepuTeapHbit E14. PyxoroncTso no skcnayaTammms.

HopmaTusneie 1 TeXHEMECKHE J0KYMEHTEI, YCTAHABINBAIOMIE Tpefosanus Kk npeofpasosa-
TEASM HANPSGREHHA HIMepHTeabHbIM E14

L. FOCT 22261-94 «Cpencta wamepenHil 31eKTPHYECKHX H MATHHTHEIX BEIHMMH.
Ofume TeXHHYECKHE YCAOBHAD.

2. FOCT 14014-91 «llpuGopsi u npeolpazopareny mIMepHTenLHLle UH(pPOBEIE Ha-
MPAKEHAA, TOKA, conpoTuaeHns. O0mMe TexHuteckie TpeDOBaHHA B METO/1b! HCIBITAHHITY.

3 ['OCT 306035-98 «lpeoGpasosatenn H3MepHTEILHBIE HANDIKSHAN H ToKa WHBPO-
Bbie. OOumne TEXAWYECKAE YCIORHEY,

4. FOCT 12.2.091-2012 «BejonacHocTs 3MEKTPHUECKOro 0GOPYAOBAHNA L8 HIMEpE-
HHA, Ynpasnenus u naboparoproro npusenenns. Yacts |. OGume TpeGopanusy,



Jluet Ne 8
Beero micton 8
= FOCT P 51522.1-2011 «CoBMECTHMOCTS TeXHHYECKHX CPecTB MIeKTPOMATHHTHAN.
JNeKTpIteCKoe 0GOPYIOBARNE [UIS HIMEPEHHS, YIIPABNCHHA 1 1abOpaTopHOTD NMPHMEHCHMA,
Hacte 1. Obmme TpeGoranna i METOIL! HCHBITARHY.
6. TY 4221-008-42885515-2009 «IlpeoGpasosatemn HANPAKEHHA HIMEPHTEIbHEIE
El4. Texunueckne yenopusy.

Pexomenaaunn no obaacram npuMeHeHna B cepe rocylapcTBeNHOro pery HpPOBAHHA
ofecticyenns eIMHCTBA WiMepernuii

- TIpH BHIMOTHEHHH PaloT M0 OLEHKe COOTBETCTBHA NPOJAYKIUHH H HHBIX OGBEKTOB OBmIa-
TeIEHBIM TPeOOBAHHAM B COOTBETCTBHM ¢ 3aKOHOAATENbCTROM Pocchiickoil Qenepaunn o TexHHe-
CKOM PEryIHPOBAHHH.

Hirorosuréas

000 «J1 Kapay»

Axpec: Poccus, r. Mocksa, yi. 2-as Ounésckas, a, 7, Kopim. 6
E-mail: |card@lcard.ry

www,|card.ru

Henbirareasuwii uenrp

QeiepansHoe  rOCYAAPCTBEHHOE YHUTApHOe  npeanpustHe  «Beepoccmiickuii Hayumo-
HCCNE10BaTEABCKHI HHCTHTYT MeTponoTHyeckol caywbnm (GIYTI «BHUHMC»)

Axnpec: 119361, r. Mocksa, yn. Osepnas, 1.46

Ten./daxc: (495)437-55-77 / 437-56-66;

E-mail: office@vniims.ru, www.vniims.ru

Atrectar axkpenutamun OIVIT « BHUHMMC» no nposeaenmio HenbITamiii CPeOCTE HIMEPEHHHA B
Hensx yreepaacHHs Tina Ne 30004-13 or 26.07.2013 r.

3aMecTHTENS

Pykosonmrens ®eaepansuoro
ATCHTCTEA 110 TEXHHYECKOMY
PETYIHPOBAHAIO H METPOIOTHH




NPOLWHYPOBAHO,
MPOMYMEPOBAHO
1 CKPEMNEHO MEYATHIO
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