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1. Paspaborama: ®I'VII «VYpanbckuii HAy4YHO-HCCIICOBATEILCKHIA ~ HHCTHTYT ~ METPOJIOIHH)
(OTYII “YHUUM”)

2. Ucnonaurens: Jlupunuesa M.H. crapumit nHXeHEp OI'VIT « YHUUM».

3. Vreepxaena ®TYI1 “YHUMM” «16» despais 2017 r.

HacTosmuii JOKyMEHT He MOXKET ObITh MOJHOCTBIO MITH YaCTHYHO BOCIPOU3BE/ICH, THPAXHPOBAH H
pacrpocTpaHeH 0e3 pa3pereHus OI'VII «YHUUM».
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['ocyapcTBEHHAs CHCTeMa 00ecTIeyeH s e/IMHCTBA HU3MEPEeHU

IIpeo6pa3zoBaTen H3MEPHTEIbHbIE

WUI'M-10-X-11, ATM-10-X-20, AT M-10-X-22

MeToiuKa IOBEPKH

MIT 19-221-2017

1 OBJIACTb IPUMEHEHMUS1

Jlata BBenenus «16» despans 2017 r.

1.1 HacTosmuii JOKYMEHT PacripoCcTpaHseTcs Ha peodpa3oBaTeld H3MEPHTEIIBHEIC UIM-10-X-11,
UTM-10-X-20, UITM-10-X-22 (nanee - mpeoOpa3oBarelin) U yCTaHABIMBACT METOIIUKY HX MIEPBUYHON U

[EPUOHYECKOM TOBEPOK.
1.2 MuTepBai MexAy MOBEpKaMH — JiBa rojia.

2 HOPMATUBHBIE CCBLIIKH

B nacrosieit MeTOIUKE UCITOJIb30BAHBI CChIIKM Ha JOKYMEHTBI, IPUBEJICHHLIC B tabmure 1.

Tabymma 1 -IIOKyMCHTI:I, Ha KOTOPHIC IaHbl CChUIKH B HACTOSIIEH METOIHNKE

O6o3HaueHne

HaumeHnoBanue

HOCTH

I'OCT 12.2.007.0-75 CCBT. Usnemus snexrporexuudeckue. O6mue Tpebopanus Gesomac-

Ne328m ot 24.07.2013 . 9JIEKTPOYCTaHOBOK

IIpuka3z Muntpyna Poccun | O6 yTBEpKICHHHA IIpaBw1 10 OXpaHe Tpy/a IPH SKCILTyaTaluu

[Tpuka3 Munnpomropra 06 yTBEpKICHHH TTOPsi/IKaA IPOBEICHNUS IIOBEPKH CPE/ICTB U3MEPEHHUI,
Poccun Ne 1815 ot TpeGoBaHmii K 3HAKy IOBEPKH U COACPXKAHMIO CBUJICTENILCTBA O
02 urons 2015 1. MOBEpKe

3 OIIEPAIIMH ITOBEPKH

3.1 IIpu IpoBeACHAN TTOBEPKHM JIOJDKHBI OBITH BBITOJHEHBI ONICPALMH, YKA3AHHDIC B Tabnmre 2.

Ta6ymna 2 - Oneparyu MoBEPKU

4 OmpeienieHre BapyHalii BEIXOAHOIO CUTHAIA

[TpoBenenue
HawvMeHOBaHME ONIEpaAIN Mgl‘}(,)}I{IIIfIiI/I oneoarrfxﬁ [DH MOBEPKE
[EPBHYHOHN | MEPUOANYCCKOH
1 BaemHuit 0CMOTP 8.1 L 03
2 OmpoboBanue 8.2 + 3
3 IIposepka uana3oHa U3MEpeHHH U ONPe/Ie/ICHIEe
OCHOBHOM a0COJIFOTHOM IOIPEIIHOCTH IIPU 8.3 + .
H3MepeHHH 00BEMHOM 1011 KOMIIOHEHTOB
8.4 * +

[IpuMedanue. 3HaK «+» 0003HAYAET, YTO COOTBETCTBYIONIYIO ONEPAIMIO MOBEPKH MIPOBOJIAT.




3.2 [IpH moJTyYeHHH OTPHIATENBHEIX PE3yIbTaTOB Ha JIFO00M U3 ONepalui, yKasaHHbIX B tabure 2,
[OBEPKY IPEKPAIIAIOT, a JaJiee BBISCHSIOT H YCTPAHSIOT IPAYHHbBI HECOOTBETCTBUH U IOBTOPSIOT ITOBEPKY
110 ITYHKTaM HeCOOTBETCTBHH.

4 CPE)ICTBA IOBEPKH

4.1 Tlpu MpOBEAEHHH TIOBEPKH IPHUMEHSIOT CJIE/IYIOIIIE CPE/ICTBA IIOBEPKH:

- cranapTHBIE 06pasikl — nosepounble rasossie cmecu (I'CO-IITC):

I'CO 10597-2015 coctaBa CHa, 1 paspsin; I'CO 10597-2015 cocrasa C3Hs, 1 paspsin;

- moBepounblii HyteBoit ra3 (ITHI) — o TY 2114-008-53373468-2008 B Gaitonax mojt 1aBJICHAEM;

- TAOH €JMHUIIbI TOCTOSIHHOTO JEKTPUUECKOTO HAIPSDKEHHS 3 pasps/a B AMana30oHe 3HAYCHHH
ot 1:102 10 1-10° B, mOCTOSHHOTO 3JIEKTPUUECKOr0 TOKA 2 paspsiia B JUara3oHe 3HAUYCHUH OT 1102 o
3 A, IepeMeHHOT0 3JIeKTPHYECKOr0 HalpsDKEHHs 3 paspsja B AMana3’oHe 3HAYCHUH OT 1-10" no 750 B,
3JIEKTPHYECKOTO COMPOTHBIICHUS 3 paspsja B AMala3oHe 3HAYCHUH OT 1:10% 10 1:10% Om (MynbTEMETD
nudposoit 34410A, peructpanroHHbIi Homep B DeneparbHoM HHPOPMALMOHHOM (oHe 33921-07);

- tepmorurpomerp CENTER-310. [luanasoH u3MepeHHi OTHOCHTENbHOH BiaxHoctd oT 10 10
100 %, aGCoMmOTHAs TTOTpenTHOCTh £2,5 %; [Mana3on u3MepeHuii Temmeparyps! ot Munyc 20 °C jo mwoc
60 °C, abcomotnas norpemHocTs £0,7 °C;

- GapoMeTp-aHepoH 1 MeTeoposornueckuii M-67. Jlmamaszon (610-790) MM pt. cT., abcomoTHas
norpemHocTs + 0,8 MM pT. CT.

42 TCO pomxHbl HMETH JEWCTBYIOIIME IIAcIOpTa, CPEJICTBA H3MEPEHHH JOJDKHBI HMETh
JICHCTBYIOIIUE CBUJIETEIBCTBA O IMOBEPKE.

4.3 JlomyckaeTcs HCIIOJIB30BAHHE IPYTHX CPEICTB TIOBEPKH, OOECICYMBAOIIMX ONpPEICICHHE
METPOJIOTHYECKIX XapaKTEPUCTHK ¢ TPEOYeMOH TOYHOCTBIO.

5 TPEBOBAHUS BE3OITACHOCTH U TPEBOBAHUS K KBAJIM®UKALIUU
IMOBEPUTEJIEH

5.1 ITpu mpoBesieHuH MOBEPKH HeoOXxoauMo codmozars Tpebosanus 'OCT 12.2.007.0-75, Ipukasa
MunTtpyna Poccun ot 24.07.2013 Ne328u u TpeGoBanus 6€3011aCHOCTH, YCTAHOBICHHBIE B JOKYMECHTAIUH

HA CpeJICTBA TOBEPKH.

5.2 K mpoBeIeHAIO TIOBEPKH JOIYCKAIOTCS JIMIA, U3yYMBIIHE PYKOBOJACTBO IO SKCIUTyaTalluy Ha
TIOBepsAEMBIi Ipeo6pa3oBaTelib, HKCIUTYaTaAlMOHHYIO JTOKYMEHTAIMIO Ha CPEJCTBA MOBEPKHU, HACTOSIIYIO
METO/IMKY OBEPKH ¥ pabOTaIONIMX B KAYeCTBE TIOBEPUTENIEH B OpraHi3allii akKpeIMTOBAHHOH Ha IPaBo
MIOBEPKH CPEICTB QU3UKO-XMMHUECKUX H3MEPEHHH.

6 YCJIOBUS IOBEPKHA

IToBepky mpeoGpa3zoBatesieil MPOBOAAT B CIEAYIOIIHNX YCIOBUAX:

- TeMIepaTypa OKpy’Karomero Bo3ayxa, °C 2015
- OTHOCHTEJIbHAs BJIXKHOCTh BO3/LyXa, %o, HE Ooee 70
- atmocdepHoe naBieHue, klla ot 98 o 104,6.



7 HOJATOTOBKA K IOBEPKE

7.1 Ipeo6pasosateb MOATOTOBHTH K pab0Te B COOTBETCTBHH € PYKOBOJCTBOM IO SKCILITYaTaIMH.

7.2 CpencTBa TMOBEPKH MOATOTOBHTH K paboTe B COOTBETCTBHH  C 9KCIUTyaTalHOHHOM
JIOKYMEHTALUEH.

7.3 TloBepky mpoBoasT ¢ ucnob3osarueM [1I'C, cocTaB i XapaKTEPUCTHKHE KOTOPBIX MPUBE/CHBI B
Ipunoxenun B. Bawtonst ¢ III'C 10/DKHBL OBITH BRIIEPIKAHbL IIPH TEMIICPATYPE, COOTBETCTBYIOLIEH 11.6
HacTosmielf METONMKM B TedeHMe He MeHee 24 4. Pacxon mojaBaeMoi [II'C nmomxeH OBITH
(0,50 £ 0,1) n/muH.

7.4 Cobpath cxeMy [OBEpKH IpeobpasoBatelist, KOTopas MPEJICTaBICHa Ha PUCYHKE &

1 2
T_QAL ‘\\—% Copoc_

< g

N

5 — N\ 3

1- npeobpaszosartes; 2 — Hacaaka; 3 — porametp PM-A-0,063, 4 — penykrop (perymsTop pacxona
noBepouHoii razoBoii cmecn) JTIK 1,65; 5 — 6ayioH ¢ HOBEPOYHOM Ta30B0H CMECHIO.

Pucynok 1 - Cxema noBepku npeodpasoBareis

8 IIPOBEJIEHUE ITOBEPKHA

8.1 Buemmuuii ocMoTp

8.1.1 [Ipu BHEIIHEM OCMOTPE IPOBEPUTH:

- COOTBETCTBHE KOMILJIEKTHOCTH KCIUTyaTalldOHHOM JTOKYMCHTAIIUH,

- COOTBETCTBHE MapKHUPOBKH TpeOOBaHUSM, IPETYCMOTPEHHBIM SKCIUTyaTallHOHHON JIOKYMEH-
Tanuen;

- OTCYTCTBHE MOBPEK/ICHUM U J1e(hEKTOB, BIUSIOMMIX HaA paGoTOCIIOCOGHOCTD Npe0bpazoBaTes;

- HAJIMYHE 3aBOJICKOT0 HOMEPA;

- HaJIMYKE CBU/IETENIHCTBA O PEIbIIyIIeil moBepKe (B Ciydac MEPHOINYECKON TOBEPKH).

8.1.2 Pe3ynbTaThl BHEIIHETO OCMOTPA CUMTAIOT IOJIOKUTEIBHBIMH, €CTIH BBITIOJIHAIOTCS TPeOOBAHUS
8.1.1.

8.2 OnpoGoBanue

8.2.1 IIpu onpoGoBaHHH IPOBEPHUTE PYHKIIMOHHPOBAHUE npeobpasoBaTesIs i ICHTH(PUKAIHOHHBIE
JIaHHBIE IPOrPAMMHOI0 00€CTICUCHHS.

8.2.2 TTpoBepky (GyHKIHOHUPOBAHHS MPpe0bpa3oBaTeis IPOBOAUTE IO 0TOOpaKeHUIO HHOpMALIUH
ma [TK. Tlpu M3MEeHEHUH 3HAYECHHs BXOIHOTO CHTHAJA OT HIKHEro MPEIEIbHOro 3HAUCHHMA 110 BEPXHETo
[IOKA3aHUs BBIXOHOTO CHTHAJIA JIOJDKHBI H3MEHATHCS.



8.2.3 [TpoBepKy HIeHTH)UKAMOHHBIX JAHHBIX TPOrPAMMHOI0 00ECIIeIeH U npeobpaszoBaress po-
BOJITH CPABHEHHEM HOMEPA BEPCHH (MIeHTH(HKAIIOHHOTO HOMEpa) IPOrPaAMMHOT0 00ecTeyeH s Ha ITK
¢ HOMEPOM BEPCHH, yKa3aHHBIM B Tabmuue 3.

Ta6muna 3 - VeHTHUKAIHOHHBIE JaHHBIE TPOTPAMMHOTO 00eCTICYCHHS

110

x1 v4.81r.hex

20 v2.41r.hex

NnenTrduKauoHHbIE JaHHbIE 3HaueHue
(mpu3HAKH) NI'M-10-X-11 NUI'M-10-X-20 NI'M-10-X-22
WnenTuduKaioHHOE HAMMEHOBAHUE igm10-x- igm10-x- igm10-x-

22 v2.41r.hex

Homep Bepcuu
(nnenTudukanronHsit Homep) 110,
HE HUXKE

4.81

241

241

Iudposoit upentuduxarop I10

0x1C1B, anroput™
CRC16 CCITT

0xA6BF, anroputm
CRC16 CCITT

0x2BAC, anroput™
CRC16 CCITT

Jlpyrue uieHTH(HUKAITMOHHbIE
JTAHHbIE

IGM10-X-X1 IGM10-X-20 IGM10-X-22

8.2.4 Pe3ynbTarTsl ONpoOOBAHMS CUMTAIOT IOJIOXKUTEILHBIMH, €CIM BBIIOIHSIOTCA TPeOOBaHMS,
yKkasanHble B 8.2.2, M HACHTU(UKAHOHHBIC NAHHBIE POTPAMMHOIO 0OECTICUCHHS npeoOpazoBare’s
COOTBETCTBYIOT IIPUBE/ICHHBIM B TabuIe 3.

8.3 IlpoBepka AMana3oHa W3MePEHHIi H oNpee/eHHe OCHOBHON abCOIIOTHOI MOrpemHoCTH
NpU M3MepeHHH 00beMHO 10/ KOMIIOHEHTOB

8.3.1 CobpaTh cxeMy MOBEPKH, KOTOpast H300pakeHa Ha pUcyHke 1.

8.3.2 INposectu usmepenns: 'CO-III'C (nanee-I1I"C).

8.3.3 3HauyeHuss OOBEMHOHM [0IM OIpPEAEIIEMOT0 KOMIIOHEHTA JIOJDKHBI
tabmuue 4.

Tabmumna 4 — Touku Mana3’oHa W3MEpEeHHil, B KOTOPHIX MPOBEPSIOT OCHOBHYIO aOCOJIOTHYIO
[OTPEITHOCTD

COOTBETCTBOBATH

3nayenust 00BEMHO 10U OIPEIEIIEMOrO

Howmep noBepouHoii razoBoit cMecu > 2
KOMITOHEHTa, % OT Juana3oHa H3MEepeHUI

1 S5

2 50+£5

3 95+£5
[Ipumeuanue ~— B coorserctBum ¢ ['OCT  13320-81  nomyckaercs — MPUMEHATH
[IOBEpOUHbIE  Ta3oBble  CMECH C  MpPEJIeJbHBIMH  JIOIYCKaeMBIMH  OTKJIIOHCHMSMH  OT

HOMHHAJILHOTO 3HaueHus 10 + 10 %.

8.3.4 OTHOIIEHHE MOIPEITHOCTH, ¢ KOTOPOH yCTaHABIMBACTCS COACPXKAHUE KOMIIOHCHTA B II'C, x
npejieIty JI0ImyCcKaeMoii OCHOBHOI aGCOOTHOM MOrPEIHOCTH IpeobpasoBaresis, JI0IDKHO ObITH HE OoJtee
1/2.

8.3.5 III'C moparoT B cieayromeii mocienoBareabHocTs 1-2-3-2-1-3. Bpems nogaun kaxoit [11'C
He MeHee YTpoeHHOoro 70,9

8.3.6 3HaueHust 0OBEMHOM JI0JIH OMPeIe/IIeMOro KOMIIOHEHTA 110 3HAYEHHIO BBIXOJIHOTO TOKOBOTO
CHT'HAJIa pacCUuTaTh 10 hopmyiie

C
_ B i
rae C; - pacdyeTHOC 3HA4YCHHUC o0BeMHOM J0JI1 OIIpeaCIAEMOT O KOMIIOHEHTA

)
ra3oBoii cmecH, %;



C pgy — BepXHsisl TPaHHIIA IMANIa30Ha U3MEPEHHH peobpasoBaTess, %o;

I, -3Ha"enne TOKOBOTO BBIXOHOTO curHana rpu nojade i-I1I'C, MA.

8.3.7 3HaueHws OCHOBHOM aGCOIIOTHOM MOrPEUIHOCTH, Ao, PACCUUTAT B KaXKIOH IOBEPSIEMOii TOUKE

JMana3zoHa u3MepeHuit mo popmyiie
Ao = Cjj — Coj, 2)

rie Cjj — i-mokaszanue npeobpasoBarels B j-TOUKe JHaNa3oHa U3MEpeHuH, %o;
Coj -3HaueHHEe OOBEMHON JOTH H3MEpSEMOr0 KOMIIOHEHTa, COOTBETCTBYIOMEE  j-TOUKE
nuana3oHna, ykasantoe B nacropre Ha 'CO-III'C, %.
8.3.8 Pe3ynbTaThl CUMTATh [IOJOXXUTEIBHBIMH, €CJIM IMOJIyYEHHbIC 3HAYCHHS OCHOBHOMH
aBCOJIOTHON IOTPEITHOCTH HAXOJATCs B HMHTEpBaiax, ykasaHHbIX B Ilpunoxenun B Hacrosmen
METOJIUKH.

8.4 Onpenesienne BapHAIHA BLIXOHOI0 CHIHAJIA

8.4.1 OnpesiesieHre Bapualiy BBIXOJHOTO CUTHANA ITPeoOpa3oBaTelis POBOJAT OJHOBPEMEHHO
C ompe/ieieHHeM OCHOBHOM a0COIIOTHOM IOTPEIIHOCTH.

8.4.2 3HayeHue BapHalliK BHIXOJIHOTO CHTHATIA OIPEIEINTh KaK Pa3HOCTh MKy MOKa3aHHAMHU
npeo6Gpaszosare’is, noiydeHHbMH B Touke mposepku 2 (III'C Ne 2), mpu mojixoze K TOYKE IPOBEPKH CO
CTOPOHBI OOJIBIIIMX U MEHBIIUX 3HAYECHUH.

8.4.3 Ilo pe3ysnpTaramM W3MepeHHI 3HaueHHE BapHAIlMM BBIXOIHBIX curHanos (H) B pomsx ot
TIpE/IeIIOB JI0IyCKaeMON OCHOBHO# aGCONFOTHOM IOTPEITHOCTH PACCYUTATH 110 GopMmyIte

C.-C
T e e (3)
)

rne  Cs, Cy — pe3ynpTaThl U3MEPEHHMH OIPEIEIIEMOro KOMIIOHEHTa IPH MOJAXONE K TOYKE
TIIPOBEPKH CO CTOPOHBI COOTBETCTBEHHO OOJBIIMX H MEHBIIHX 3HAYCHHUH, %o.

8.4.4 Pe3ynbTaThl MOBEPKH CUUTAIOT MOJIOXKUTEIbHBIMHE, €CIIU IOJIyYEHHbBIC 3HAUCHUS BapHaIlNN
BBIXOJHBIX CHTHAJIOB He TpeBbmaoT 0,5 mpe/esoB 10myckaeMoi OCHOBHOH abCOMIOTHOM MOTPEITHOCTH,
yKa3aHHBIX B IPHJIOKEeHHH B.

9 O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH

9.1 PesymbTaThl 3aHOCAT B NPOTOKOJN, PEKOMEHJOBaHHAs (opMa KOTOPOro IpPHUBEJICHA B
MIPIIOKEHUH A.

9.2 Ilpi TOJNOXMTENBHBIX pe3yJibTaTaX IMOBEPKHM MpeobpasoBareslb MPH3HAIOT IPUTOIHBIM K
SKCIUTyaTaIin, oQOPMISIOT CBHJETENHLCTBO O TOBepke mo (opme mpukasa MunmpomTopra Poccun
Ne 1815 ot 02.07.2015 r. wim B macmopre JAeIar0T OTMETKY C yKa3aHHEeM JaThl IIOBEPKH M IOAITHCH
TIOBepHUTENs. 3HAK MOBEPKH HAHOCHTCS B MACTIOPT ¥ (HMJIHM) CBH/ICTEIBCTBO O TIOBEPKE.

9.3 Ipu oTpHUATENBHBIX PE3yJIbTaTaX MOBEPKH MpeoOpasoBaTelb K MPUMEHEHHIO HE JIOIYCKAIOT,
CBHJIETENECTBO O TOBEPKE AHHYIHPYIOT, BBUIAIOT M3BELICHHE O HENPUTOJHOCTH 1O (opme NpHKasa
Munnpomropra Poccun Ne 1815 ot 02.07.2015 r. ¢ ykasaHueM HPHYHH, JIEJIAIOT COOTBETCTBYIOIIYIO
3aITiCh B MACIIOPTE.

S
Crapmmit umxenep OI'YIT « YHUUM» % M.H.JIudunnena



IIpuioxenne A
(peKOMeHIyeMOe)
®OPMA ITPOTOKOJIA IIOBEPKH
[Tporokomr Ne oT
[ToBepku npeobpasopareeii uamepurensupx MI'M-10-X-11, UT'M-10-X-20, UT'M-10-X-22
B COOTBETCTBHH ¢ okymenToM MIT 19-221-2017 «I"CH. IIpeoGpasoBareiu u3MepUTEIbHbIC
UI'M-10-X-11, UT'M-10-X-20, UT'M-10-X-22. MeTo1uKa MOBEPKH»

3aBoJICKOM HOMED:
[IpuHAUISKUT:
Jlata M3roTOBJICHHUSA:
Cpe/icTBa IOBEPKH:
Y CIIOBHSI TOBEPKU:
Pe3yibTaThl BHEITHETO OCMOTPA
Pe3yspTaThl OnpoOOBaHMs
Ta6mmna - MenTudukaioHHble JaHHBIe IIPOTPAMMHOT0 00€CTIeYeHus

W nenTuukanuoHHbIe JaHHbIE (TIPU3HAKH) 3HaueHue

IIpeoGpazoBareinb UI'M-10-X-YZ

Wnentudukanponnoe HaumenoBanue 110

Howmep Bepcuu (nnenTudukanuonssii nomep) [10

ITudposoii upentuduxarop I10

IIpoBepka Juana3oHa W3MEPeHHH W OIpeJeleHHe OCHOBHOM abGCOMOTHOM MOTPEIIHOCTH MIPH
U3MepeHUH 0OBEMHOM JJOIM KOMIIOHEHTOB

[Tokazanus [Ipenemner
O6bemuas g0 | npeobpaszoBarens, % | 3HaueHHE OCHOBHOM JIOITyCKaeMoi
Ne [II'C| omnpepneinsiemoro abCcoIOTHOM OCHOBHOM
KOMIIOHEHTa, % MTOTPENTHOCTH, Yo a0COJIIOTHOM
MIOTPEIIHOCTH, %o
1
2
3
2
1
3
OrmpezienieHre Bapualuyi BEIXOJIHOIO CUTHATIA
Ne [II'C | O6wvemHuas poss Howssgeis 3HayeHue BapUaluu Hpenen -
npeobpazosareis, %o JIOIIyCKaeMOoM
OIIpeJIENIIEMOT0 BBIXOIHOTO CHTHaJIa,
e Cy Cs % Bapuarmu Bmxgnﬁoro
curnana, %

3aKJIF04YeHne 0 pe3yJIbTaTaM IIOBEPKHU:
Ha ocHOBaHHH IOJIOKUTEIBHBIX PE3yJIbTATOB IOBEPKH BHIJIAHO CBUACTEILCTBO O MIOBEPKE
Ne oT 20051,

Ha ocHOBaHHH OTPHIIATEBHBIX PE3YIbTATOB IIOBEPKH BBIIAHO U3BEIICHHE O HEIPUIOJIHOCTH
No oT 20 T

Jlata moBepkH IToamuch mOBEpHUTEIS

Opranusaiyisi, IpOBOJMBINAs IIOBEPKY




