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YBakaemblin noTpeduTens!
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OOKYMEHTa, a Takke ONMCaHHOro B HEM n3genus. Bawm noxenaHns MOXHO HanpaBuTb
Mo NOYTOBOMY UNW 3NEKTPOHHOMY afpecam:
390010, r. PsizaHb, npoesa WabynuHa, 18; OO0 npegnpusitne «k KOHTAKT-1»;

e-mail: market@kontakt-1.ru; http://www.kontakt-1.ru,

a Takke cBA3aTbCs CO crnyxbom mapkeTnHra no TenedoHam:
(4912) 33-21-23, (4912) 38-75-99, (4912) 39-18-82.
B Bawem pacnopspkeHun TenedoHbl-gakchbl:
(4912) 21-42-18 n (4912) 37-63-51.
Bocnonb3oBaBLIMCh yKadaHHbIMU BbilLEe KOOpAMHATaMK, Bbl MoXXeTe nonyunTb KOHCYnbTauum
cneunanucToB NpPeanpuaTUSA No NPUMEHEHMNIO HALLEeN NPOAYKLMN.
Moxanywcta, BHUMATENbHO U3y4nTe HaCTosILLee PyKOBOACTBO. OTO No3BONUT Bam
B KpaTyanLLme CPOKMU 1 Hauny4wmm obpasom ucnonbL3oBaTb NpMobpeTeHHoe n3genve.
00O npegnpuatne «KOHTAKT-1» octaBnsieT 3a coboi NnpaBo BHOCUTL B HAcTosLLEe
PYKOBOACTBO M KOHCTPYKUMIO M3aenusi uameHeHusi 6e3 ysegomneHunsa o6 atom notpeburtenen.
ABTOpCKME NpaBa Ha u3genue 1 HacTosilee PyKOBOACTBO NpuHaanexar
OO0 npegnpuatne «KOHTAKT-1»
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PyKOBOJCTBO 10 AKCIUTyaTallid COACPKUT CBEACHHUS O KOHCTPYKIIMH, MPUHIUIIE JCHCTBUS,
XapaKTEPUCTUKAX CUTHAJIN3AaTOpa YPOBHS B3pblBo3aluiieHHOro ucnoiaHenus CY 300U (nanee -
CUTHAJIM3ATOP YPOBHS) M YKa3aHUs, HEOOXOIUMBIE IS MPAaBUJILHON M 0€30MacHON €ro KCIuTya-
Tallii, TEXHUIECKOTO 00CITy>KUBaHUs, TEKYIIIETO PEMOHTA, XPAaHEHHS M TPAHCTIOPTHPOBAHHUS.

Nzrorourens - OO0 npennpustue «kKOHTAKT-1», Poccus, 390010, r. Pa3ans, npoesn 111a-
OynuHa, 18.

1 OIIMCAHUE 1 PABOTA

1.1 Ha3znauenue

1.1.1 Curnanuzarop ypoBHs peJHa3HAueH JUIsl KOHTPOJIS (CUTHAIM3AUU) TPEX MpeneabHbIX
MIOJIOKEHUM YPOBHS 3JI€KTPONPOBOIHBIX )KUIKOCTEH, B T.4. TPAHUILIBI pa3zielia IByX HECMEIINBA-
IOLUXCS KUIKOCTEeH (HanmpuMmep, He(pTermpoayKT-BO/1a), B OTHOM WJIM B pa3HbIX pe3epByapax.

1.1.2 B cocTaB curHanu3aropa ypoBHS BXOJST:

- TPU OJHOIEKTPOJIHBIX JAaTUUKA 0 YUCITY KOHTPOJIUPYEMBIX YPOBHEH WIIM OAUH TPEXAIEKTPO/I-
HBIN JJaTYMK;

- BTOPUYHBIN TpeoOpa3oBaTeb.

Curnanuszarop  ypoBHS  COOTBETCTBYeT  TpeOOBaHMSIM  TEXHMUYECKOTO  perlaMeHTa
TP TC 012/2011, u CTaHJapTOB I'OCT 31610.0-2014 (IEC 60079-0:2011),
I'OCT 31610.11-2014 (IEC 60079-11:2011), 'OCT 31610.26-2012/IEC 60079-26:2006.

1.1.3 Bropuusnslii npeoOpa3oBarenb, BXOAALUIMIA B cocTaB curnaiauszaropa yposus CY 300U,
C BXOJHBIMHU DJIEKTPUUECKUMHU HCKPOOE30MACHBIMHU LIETISIMU YPOBHS “1a” MMEET MapKHUPOBKY
B3pbIBo3amuThl [Ex ia Ga] IIB X, cormacno koropoii u 'OCT IEC 60079-14 ne npeanasHaueH
JUIsl yCTAHOBKH BO B3PBIBOOIIACHBIX 30HAX.

1.1.4 Bropuunblii npeoOpa3oBaTeib MOXET HCIOJIB30BaThCs OTIEIBHO B KayeCTBE TpPEXKa-
HaJIbHOTO YCTpOHCTBA OapbepHOIl B3PHIBO3AIIMTHI MEXAY KOHTAKTHBIMM WM PE3UCTUBHBIMU
JaTYNKaMU, UCIIOJIb3YEMBIMUA BO B3PBIBOOIIACHBIX YCTAHOBKAX, U UCKPOOIIACHBIMU LIENSIMU CHI-
HaJIbHBIX YCTPONCTB WM UCTIOTHUTEIbHBIX MEXaHU3MOB.

1.1.5 latuuku, Bxonsue B coctaB curHanusaropa yposHsa CY 3001, He conepkaiue HaHe-
CEHHOM 10 BCEMY YyBCTBUTEIbHOMY uieMeHTY (YD) HenmpoBoasIIeil NOBEPXHOCTH, UMEIOT Map-
KHPOBKY B3pBIBO3AILUTHI: TpexaneKkTpoanslil - “OEx ia IIB T3 Ga X”, oqHo3meKkTpoaHslii - “Ex”,
coracHo kotopoit u 'OCT IEC 60079-14 mMoryT ycTaHaBIMBaThCS B COOTBETCTBYIOLIUX B3pbI-
BOOIIACHBIX 30HaX.

1.1.6 OnHOANIEKTPOAHBIE U TPEXIIIEKTPOIHbIE JaTYNKU CUTHAJIM3ATOpa YPOBHS, COJEpIKalIie
HaHECEHHYIO 110 BceMy YD HempoBOAILYIO TOBEPXHOCTH ((hTOpOILIACT), MAPKUPOBKH B3pPhIBO3a-
IIUTHI HE UMEIOT U JIJISl YCTAaHOBKU BO B3PBIBOOIIACHBIX 30HAX HE MpeAHA3HAYCHBI.

1.1.7 B cootBerctBuu ¢ knaccuduranueit [OCT P 52931-2008 curnanuzarop ypoBHS OTHO-
CUTCSL:

- TI0 HAJIM4KI0 MH(OPMAIIMOHHOM CBS3M — K M3JENUSAM, NpeAHa3HAaueHHBIM JUIs1 HH(POPMAaIMOH-
HOM CBSI3M C IPYTUMU U3JIETUSMU;

- I10 BUAY SHEPIruh HOCUTEIA CUT'HAJIOB B KaHAJIC CBA3U — K JJICKTPUYCCKUM HU3ACTIUAM;

- B 3aBUCUMOCTH OT BKCHJIyaTaHI/IOHHOfI 3aKOHYCHHOCTH — K U3JCTIUAM TPETHETO IOPsAAKA,

- 110 3aIIUIICHHOCTHU OT BO?:)ICI\/IICTBI/HI OKPY)KaIOHIGfI CpCAbl — K U3CINUAM B3PbIBO3AIIUIICHHBIM,
3alMUIICHHBIM OT MONAAaHUA BHYTPb U3JACIINA IIbUIN U BOABI;

- TI0 CTOWKOCTH K MEXaHWYECKHM BO3ICUCTBUSAM — K W3JICIHSIM BHOPOIPOYHOTO HCTIOTHEHUS
rpymmnsl N3 (1o TpeGoBaHHIO TOTpeOUTENs);
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- 110 CTOMKOCTH K BO3JCHCTBHUIO TEMIIEPATYPhI M BIAKHOCTH OKPYXKAIOIIETO BO3AyXa — K M3/IEIH-
M Ipynnsl ucnonHenus C4.

Curnanusarop ypoBHs SIBJISIETCSI CPEICTBOM aBTOMAaTHU3allMM TEXHOJOTUYECKUX MPOLIECCOB C Xa-
PaKTEpUCTUKAMU TOYHOCTH, HOpMupyeMbiMu 110 ['OCT 23222-88.

1.1.8 1o ynciy »1MeKTPOJOB UYyBCTBUTEJIBHOIO 3JIEMEHTA JATYMKU H3TOTOBJISIOTCS CIEIyHO-
IIMX UCTIOTHEHUH (TiepBas Ludpa B 6a30BOM 0003HAYECHUH JaTUUKA - MO3UIUA () TOTHOTO YCII0B-
HOTO 0003HAYCHMS):
11T — 0nHOANEKTPOAHBIA;

311 — TpexaneKTPOIHBIN.

ITo KOHCTPYKIMM YyBCTBUTENBHOTO 31eMeHTa (YD) naTyuKy M3roTaBIUBaIOTCS CIEAYIOIIUX UC-
nojHeHUH (uudpa Ha MO3ULUHU 1 OTHOTO YCIOBHOTO 0003HAUEHUS AAaTUHKA):

1 — cTepxHEBOI;

2 — THOKHH.

ITo cTenenu 3aIUIIEHHOCTH OT arpeCCUBHOCTH KOHTPOIMPYEMOM Cpeabl (B Mpeaesax CTONKOCTH
YKa3aHHBIX HU)KE€ MaTepuajoB WM MOKPHITUN YD) HaTyMKu M3roTaBIMBAIOTCS CIEAYIOLINX UC-
noJaHeHu# (uudpa Ha MO3ULMHU 2 MOTHOTO YCIOBHOTO 0003HAYeHHUs AATUYMKA):

2 - yrmepoaucTas CTajlb ¢ MOKPBHITUEM LIMHKOM;

3 - Hepkaseromas cranp 12X18H10T;

5 — cranb, 3amuUmERHas PTOPOILIACTOM (TONBKO JUIS JATYMKOB C THOKUM 3JIEKTPOIOM, HE UMEIO-
IIMX MapKUPOBKHU B3PHIBO3ALLUTHI).

B3pbiBo3amuiéHHoe UCIONHEHUE aTuuka o0o3HavaeTcss OykBoi “M” Ha mo3unmu 3 MOIHOTrO
YCIOBHOTO 0003HaYCHMS JaTYMKA.

B 3aBucuMocTH OT MakCUMaJIbHOM TEeMIIEpaTypbl M JaBJIECHUS KOHTPOJIUPYEMOMN Cpeibl AATUUK
M3rOTABIUBACTCS CIEAYIOUIMX UCIOJHEHUH (Io3ULus 4 MOJHOTO YCIOBHOTO 0003HAYeHUs Jat-
YHKa):

OykBa orcytcTByeT — 210 60 °C, no 0,6 Mlla;

T —no 150 °C, no 1,6 Mlla.

Pabouas anuHa n3Mepsercs B MeTpax M YKa3bIBae€TCs Ha MO3UIMU S MOJHOTO YCIOBHOTO 0003HA-
YEHUS IaTINKA.

ITo Bumy KperuieHusi AaT4YUK M3rOTABIMBAETCS CIEAYIOIIMX HUCHOIHEHUH (MO3MLMs 6 IMOJIHOIo
YCJIOBHOTO 0003HAUYEHHUS JAaTYNKA):

A — obneruénnoe (mrytep ¢ pe3pdoit M20x1,5 — 6g);

V — ycunennoe (mrytep ¢ pe3pooit G1Y2-A).

B 3aBucumocTu OT MaTepuana IITyLepa WM €ro MOKPHITHS JaTYMK HM3TOTaBIMBAETCS CIEAYIO-
IUX UCTIOTHEHNH (OyKBa Ha MO3UINN 7 0003HAYEHUS):

O — ymiepoaucTas cTajib ¢ IUHKOBBIM IIOKPBITHEM;

H — cranp HeprkaBeronias 6e3 MOKPBITHSL.

CTpyKTypa HOJIHOTO YCJIOBHOTO 0003HAYEHUsI OAHORIEKTPOIHOIO IaTUUKa:

1 X X H X  XXXX A X
0 1 2 3 4 5 6 7

0 — 6a30BOE 0003HAYECHHUE OAHOIIECKTPOTHOTO NATUNKA;

1 — KOHCTPYKITUSI YyBCTBUTEIILHOTO 3JICMEHTA;

2 — marepHall ¥ IOKPBITHE YYBCTBUTEIBHOIO 3JIEMEHTA;

3 — 0003HaYCHKE B3PHIBO3ANIUIIEHHOTO UCIIONHEHHS aTUMKa (TOJNBKO JUTS JaTYNKOB, UMEIOIINX
MapKUPOBKY B3pPBIBO3ALLIUTHI);



104111'.407721.003 PO

4 — KOHCTPYKTUBHOE HCIOJIHEHHE B 3aBUCUMOCTH OT TEMIIEPATypbl U JaBIECHUS KOHTPOJIUpPYE-
MOU Cpenbl;

5 — pabouast [yIMHA YyYBCTBUTEIBHOTO AJIEMEHTA B METPax;

6 — MCIIOJIHEHUE IPUCOEINHUTENBHOIO 3JIEMEHTA;

7 — ob03HaYeHHEe MaTepuaia Wil MOKPBITUS HITyIEepa.

CTpyKTypa HOJIHOTO YCIOBHOTO 0003HAYCHHUS TPEXIIEKTPOAHOTO JaTUHKA!

3 X X WM - XXXX/XXXX/XX XX YV X
0 I 2 3 4 5 6 7

0 — 6a30BO€ 0003HaUEHHE TPEXIIEKTPOJHOIO JaTUHKA;

| — KOHCTPYKLUSI 4YyBCTBUTEIBHOI'O 3JIEMEHTA;

2 — MaTepual ¥ MOKPhITHE YyBCTBUTEIBHOTO IEMEHTA;

3 — 00o03HaYeHNE B3PHIBO3AMIIIEHHOTO CIIOJHEHMS AaTYMKA (TOJIBKO Ul AATYMKOB, HMEIOLIUX
MapKHUPOBKY B3pbIBO3AILUTHI);

4 - OTCYTCTBYET;

5 - pabouas JUIMHA Ka)KJ0Tr0 JIEKTPOa YyBCTBUTEIBHOIO IEMEHTA B METpax;

6 - UCIIOJTHEHUE NIPUCOEANHUTEIBHOIO JJIEMEHTA;

7 - 0603HaYeHNE MaTepraa Wik HOKPBITUS IITyLEpa.

[Tpumep 0003HAUEHUS CUTHAIN3ATOPa YPOBHS B APYTUX JOKYMEHTaX U (WJIK) MpH 3aKase:

a) CHUTHAJIM3aTopa YpPOBHS, YKOMIUIEKTOBAaHHOTO TPEMSI OJHOJIEKTPOAHBIMM JaTYUKAMHU
CO CTEP>KHEBBIMHU 3JIeKTpoAaMu U3 Hepxkaperomen ctanu 12X18H10T, makcumanbHast Temiiepa-
Typa KoHTponupyemoii cpensl 10 60 °C, padouune amunst YD 0,25, 0,6 u 1,0 M, COOTBETCTBEHHO;
AJIEMEHT KpeIUIeHus1 — mTynep ¢ pe3booit M20x1,5 — 6g U3 ymiepoaucToil CTaau ¢ IMHKOBBIM

MTOKPBITHEM:
Curnanuzarop ypoBast CY 3001 TV 4218-004-12196008-02 B cocTase:

npeoOpa3zoBaTesib BTOPUUHbBIN 1 wr.
marguk 111131 — 0,25A0 1 mT
nmaryuk 111131 — 0,6A0 1 .
maruuk 111131 —-1,0A0 1 mT

0) TO K€ C TPEXIIEKTPOIHBIM JaTYUKOM (mITyuep ¢ pe3bboit G1Y2-A u3 yriiepoaucToil cramu
C IIUHKOBBIM ITOKPBITHEM ):
Curnanuzarop yposas CY 3001 TV 4218-004-12196008-02 B cocrase:
npeoOpa3oBaTeib BTOPUYHBIN 1 .
nmarumk 311131 0,25/ 0,6/ 1,0Y0 1 mT.

1.1.9 YcnoBHble 0003HAYEHUST UCTIOJHEHUH, paboune JJIMHBI JEKTPOJOB JaTYMKOB M Tapa-
METPBI KOHTPOJIUPYEMOH JaTYUKaMH Cpebl IPUBEACHBI B TabauIe 1.
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HMcnonHenue gardyuka

PaGouas gauHa
anekTpona, (L), m

[TapameTpbl KOHTPOIUPYEMOH CpeJIbI

temrieparypa, °C

nasnenue, Mlla

111121, 111134,

3111214, 311131 0.1...10
1o 60 10 0,6
111221, 11123U, 11125, 10 .. 6.0
311224, 311231, 31125 o
1IT12UT, 11113UT 0,1...1,0
1o 150 no 1,6
1T122UT, 11123UT, 10... 6,0

IT125T

[Tpumeuanue. Ilo ocoObomy 3aka3zy MOTYT MOCTaBISTHCS AAaTYUKHU APYTUX JJIUH, a TAKXKE pacCcuu-
TaHHbIE HA APYTUe apaMeTpbl KOHTPOIMPYEMOM CpENBbI.

1.2 OcHOBHBIE MapaMeTpbl U XapaKTEPUCTUKH

1.2.1 IIuraromiast ceTh:

1.2.2 JInana3oH 3HaYeHUI HANPSHKEHUs TUTaHU:
1.2.3 Tlorpebasiemast MOIITHOCTD

1.2.4 TlapameTpbl KOHTPOJIUPYEMOM CPEIBI:

- yacJIbHasd 3JICKTPOIIPOBOAHOCTD

- TeMIeparypa, JaBJICHHE

1.2.5 INopor cpabareiBanus "

1.2.6 3ona Bo3Bpara”

1.2.7 DnexTpuyeckas Harpy3ka Ha KOHTaKThl BHIXOJHBIX peJie,

He Oonee:

- TOK

- HaTpsDKCHUE:

a) MEPEeMEHHOT0 TOKa
0) MOCTOSTHHOTO TOKA

- KOMMYTHpPYyeMasi MOILHOCTb IIOCTOSIHHOTO TOKa
- KOMMYTHpYyeMasi MOIIHOCTb IIEPEMEHHOI0 TOKa

1.2.8 MakcumanbHbIe 3HaUE€HUS B HICKPOOE30IMacHOM 1en

(Ha OMH KaHaM):

- BBIXOJIHOM TOK [0

- BBIXOOHOC HAIIPAKCHUC Uo

- BHemHAs eMKocTh Co

- BHENIHSS UHIYKTHBHOCTH Lo
1.2.9 TMapameTpsl HCKPOOE30TIACHBIX IIETIEH JTaTIHKOB:

- MAKCUMAJIbHBIA BXOMHOM TOK [1

- MAaKCUMAJIbHOC BXOIHOC

1)

HanpspkeHue Ui

(coOoTBETCTBYET KOHTAKTY 3JIEKTPOJa JaTINKa C KOHTPOIMPYEMOH CPeoN).

2)

u Cpa6aTLIBaHI/IIO BBIXOAHOTI'O peJIC.

220B, 50+ 1T
187 ...242 B
He Oosee 10 B-A

cB. 0,02 Cm/Mm

cM. Tabnuny 1
8 ... 13 kOm
I...5xOm

25A

250 B

30B
75 Bt
100 B-A

18 MA
20B
0,5 Mx®d
1,0 MI'H

18 MA
20B

Iopor cpabarbiBaHMs — BEpXHHUH HPEEN COMPOTHBICHHS Ha BXOZE, BBI3BIBAIOIIETO CPAOATHIBAHNE BEIXOJHOTO Pelie

3oHa Bo3Bpara (quddepeHnnan) — pa3HOCTh COMPOTUBICHUN Ha BXOJ/IE, COOTBETCTBYIOIINX OTITYCKAHHIO
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- MaKCUMaJIbHasi BHYTpeHHsI eMKOoCcTh Ci 2,3 ud
- MaKcUMaJbHas BHYTPEHHSS MHIYKTUBHOCTH Li 15 MxI'n
1.2.10 ConpoTuBieHe TUHUH CBSI3U MEKIY JTaTYUKOM

¥ BTOPUYHBIM IIpeoOpa3oBareem He Oosee 25 OM (4TO COOTBETCTBYET JUIMHE JIMHUU
cBs3u 1000 M npu ceuenuu menHoi xuibl 0,75 Mm?)
1.2.11 ITapameTprl OKpyKarolien cpeibl TP IKCILTyaTal|uu:

- TeMIIEpaTypa JaTYUKOB munyc 30 ... iroc 50 °C

- TeMIIepaTypa BTOpUYHOTO MpeoOpa3oBaress munyc 10 ... mmoc 50 °C

- OTHOCHUTEIbHAS BIIAXKHOCTh 10 95 % (mpu 35 °C)
1.2.12 Bubponpo4HOCTb:

- TUAaIa30H 4acToT 5...80TI1

- YCKOpeHHe 1o 9,8 m/c?

1.2.13 Crenens 3ammThl, oOecieunBaeMasi 000JI0UKaMHU
JaT4rKa U BTOpU4HOTro npeobpaszosarens, no [OCT 14254-2015

(IEC 60529:2013) 1P54
1.2.14 Tloka3arenu HaIEKHOCTU:

- HapaOoTKa Ha 0TKa3, HE MeHee 67000 yvac
- CPOK CITY>KOBI 14 ner

1.3 YcrpoiicTBo u paboTa

1.3.1 OmHOANIEKTPOAHBIN AaTYUK (PUCYHOK 1) cocTOMT |3 mTynepa 1, CTep>)KHEBOTO WU THO-
KOTO JIEKTpOJa 2, OTTATMBAIOIIETO Ipy3a 3 (A1 rMOKOro 3/eKTpona), u3onsaropa 4. Pesaunosblit
3alUTHBINA KOJIMAYOK 5 MpeAoXpaHsIeT MECTO MOAKIIOYEHHs IPOBOJIA JIMHHUU CBSI3U OT CIIydyalHO-
r0 MPUKOCHOBEHUS, IOBPEKICHUS M HEOIAronpusaTHOTO BO3IEHCTBHS OKpY Karolien cperpl. Jlar-
YHKH, IpeJHa3HauYeHHbIE U1 pabOoThl B KOHTPOJIMPYEMOi cpenie npu Temieparype cBoiiie 60 °C,
UMEIOT BTyJISI(y 6 u xabenpHBIN BBOA 7.

7 . 7 .
1
- 6 6
S27 o
1 : 1
- | s | s
M20x1,5 T S32 1 S32 1
‘ )l 1)
I ® *
| M20x1,5 _[TIT M20x1,5 T
| - 4 I . 4 .
%f L 4,3 max
| 2 ,
| | O AE
| | : |0
04 013 max o8

Pucynok 1 - JlaTunky 0qHORIEKTPOAHBIC, BHEITHHUI BUJI, rabapUTHBIEC U TIPHCOCTHHUTEIbHbIC
pazMepsl
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1.3.2 Y TpexaneKTpoqHoro Aaryuka (pUCyHOK 2) Ha mTyrepe 1 3akperuieH Kopiyc 6 ¢ Ka-
OeTBbHBIM BBOJIOM 7 W KPBITIKOH 8.

1.3.3 Marepuan cTep>KHsSI M OTTSTHMBAIOLIErO Ipy3a — CTalb C MOKPHITHEM IIMHKOM WM He-
pxasetomias crans 12X18H10T — onpenensercst 3aka30M B 3aBUCUMOCTHU OT CTENIEHU arpecCuB-
HOCTH KOHTPOJIUPYEMOM Cpeibl.

1.3.4 B kauecTBe M30JSLUHU NIEKTPOJa OT KOpIlyca y OJHOAIEKTPOAHBIX AATYMKOB B 3aBUCH-
MOCTH OT TEMIIEpaTypbl U JaBICHUS B OOBEKTE KOHTPOJISI MOXKET HCIOJIb30BATHCS (HTOPOILIACT
WM KepaMuKa, y TPEXdIEKTPOJHBIX JaTYUKOB — roporuact (cM. Tabmuiy 1).

1.3.5 Bropuunslii npeoOpa3oBarenb (PUCYHOK 3) COCTOMT M3 Kopityca 1, KPBIIIKHA 2 U JJICK-
TPOHHOTO MOJYJIsl, PaCIOJI0KEHHOIO BHYTpHU Kopiiyca. J{Jis NOAKIIoUeHUs 3a3€MIISIFOILErO MPo-
BOJHHKA CIYXKHT 3akuM 3a3emiieHust 6 (3L-C-5x25-1 TOCT 21130-75). Ha HmwkHe# cTopoHe
KOpITyca pacoJIOKEHbI TPU KaOeslbHbIX BBOAA 3, 4, 5. Ha kpbllke pacnosiokeHbl TPU CBETO-
¢bubTpa 7 A0 MTHAUKATOPOB, CUTHAIM3UPYIOIIUX cpadaTbIBaHHE ’1I3‘I|>IXO,I[HBIX peue.
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Pucynoxk 3 - Buemnuii Bu1, rabapuTHbBIC U IPUCOCICHUTEILHBIE Pa3MeEphI
BTOPUYHOI'O NpeoOpazoBareis

1.3.6 Ilpu OTCYTCTBUM KOHTAaKTa »3JIEKTPOJA C KOHTPOJIHUPYEMOW CpEIO CONpPOTHUBIEHHUE
B IIeNU JaT4yuKa OIu3Ko K OeckoHedHOCTH. Korna ypoBeHb 371€KTpOIpOBOJHOM Cpeibl MOBBIIIA-
€TCsl 1O CONPUKOCHOBEHUS C JIEKTPOJIOM, COIIPOTUBIIEHUE B LIENH JaTYMKa PE3KO YMEHbIIAETCS.
Ecin ypoBeHb MOHMKAETCA M KOHTAKT 3JIEKTPOAA CO CPENOM MCYE3aeT, CONPOTHUBICHUE B LIENIN
JaT4rKa CHOBa Bo3pacTaeT. llpumHImMN neicTBUS CUTHANIM3aTopa OCHOBAH Ha MpeoOpa3oBaHUM
3TOr0 COINPOTHUBJICHUS B CKaYOK IIOCTOSIHHOIO TOKA, KOTOPBIM, B CBOIO OUYE€PElb, UCIONb3YETCs
JUIsl yIPaBJIEHUS! COCTOSIHUEM BBIXOJJHOTO PEJI€ U CBETOBOM CUTHAJIM3ALIMH.

1.3.7 K anektpony nardyvka NOPWIOKEHO HHU3KOE HampsikeHue nepeMeHHoro Toka S50 I'm,
[I03TOMY JIEKTPOXMMHUYECKOE DPA3JI0KEHUE KOHTPOJIUPYEMOM Cpelbl M KOPpO3Usl 3JIEKTPoJa
IIPAKTUYECKHU UCKITIOYArOTCSL.

1.4 OGecnieueHre B3pbIBO3AIIUTHI

1.4.1 CurnanuzaTop YpOBHSI OTHOCSITCSI K B3pPBIBO3AIIMIIEHHOMY OOOpYIOBAaHHUIO C BHJIOM
B3pBIBO3AIINTEI  “HCKpoOe3omacHas menb’  ypoBHs “ia” mo  TOCT 31610.11-2014
(IEC 60079-11:2011).

1.4.2 VickpoOe301acHOCTh MEKTPUUECKUX IeTNel JaTyuka JOCTUTaeTCs 3a CYET BKIIOUCHUS
B CUTHAJIM3aTOP HMCKPO3AIIUTHBIX JIEMEHTOB, OIPAaHWYMBAIOIIMX MAaKCUMAaJIbHOE BBIXOJHOE
HanpsbkeHrne Uo 1 MakCUMalIbHBIN BBIXOIHOM TOK [0 710 Ge301acHbIX 3HAUYCHUH.

1.4.3 KOHCTpYKTUBHO MCKPO3AIUTHbIE JIEMEHThl O0bEIMHEHBI B HEPa30OPHBIN 00K, pa3me-
IIIEHHBIN BHYTPH KOPITyca BTOPUYHOTO MTpeoOpa3oBaTes.

1.4.4 MakcumanipHass BHEUIHSS WHIYKTUBHOCTb LO M MakcHMMaibpHas BHEIIHAS eMKocTb Co
ANIEKTPUYECKON LIETIH AaTYMKa U JMHUM CBA3M orpaHuueHa 3HadeHussMu 1 MI'H u 0,5 Mx® coot-
BETCTBEHHO.

1.4.5 3nak X, cToAuuii mociae MApKUPOBKHU B3PBIBO3AIIUTHI, 03HAYAET, YTO IIPH SKCILUTyaTalluu
CUTHAJIN3aTOPa YPOBHS HEOOXOIUMO COOIIOATh CIEAYIOUINE ClelHalbHbIe YCIOBHS:

- TIpY BBHITMIOJIHEHUHM MOHTa)Xa BHEUTHHMX Kalesieil HeoOXOIMMO TpeayCcMaTpuBaTh YCTPOKWCTBA
JUI pas3rpy3Ku KW KaOenel OT pacTATMBAIOIIMX YCUIMM Ha paccTossHMM He 6osee 0,5 M OT Ka-
OeJILHBIX BBOJIOB;

10
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- cofiepKaHMe JIETKUX CIUIaBOB B MarepHalie KopIyca ¢ KpPbIIIKOW MOIYIS 3JI€KTPOHHOTO J1aT-
YHKOB MPEBBIMIACT MPECIIbHBIC 3HAUSHUS JJIs1 YPOBHS B3phIBO3aIUTH 000pynoBanus Ga. Heo0-
X0IMMO obeperarh OT BO3/IEUCTBUM, CIIOCOOHBIX BBI3BAaTh 00pa3oBaHue GPUKIIUOHHBIX UCKD.

1.4.6 Bropuunbplii ~ mpeoOpa3oBareib  BBIIOJHEH B COOTBETCTBHH € TPeOOBaHUSAMHU

I'OCT 31610.0-2014 (IEC 60079-0:2011), 'OCT 31610.11-2014 (IEC 60079-11:2011):

- HCKpOOEe30MacHbIe [EeNH rajJbBaHMUYECKH HE CBSI3aHbI C OCTAFHBIMHU LIEMSIMU U OTAETIEHBI OT CH-
JIOBBIX M CUTHAJIbHBIX LEMEN MeYaTHBIM MPOBOAHUKOM IIUPUHON HE MeHee 1,5 MM;

- cereBass oOMoTKa TpaHcdopmaropa mutanus TV1 3amuieHa IMIaBKUMU TMPEIOXPAHUTENS-
mu FU1 u FU2 tama BIIM2-0,1A;

- Tparcopmarop nmutanus TV 1 sSBiAseTCS CTOWKHM K KOPOTKOMY 3aMBIKAaHHUIO BTOPUYHBIX 0OMO-
TOK ¥ UMEET YCHJICHHYIO U30JISIIHI0 0OMOTOK;

- IS TEMIIEPATypHOU 3aIUTHI TpaHchopMaTopa npuMeHseTcs tepmonpenoxpanutenbs TERMO
FUSE 90C 3A DIP ¢ temneparypoii cpadbarsiBanust 90°C;

- HNCIIOJTHUTCIBbHBIC YCTpOﬁCTBa (HCHI/I cnmanmaunn) IMOAKIOYAIOTCA 4€PE3 Ir€pMETU3UPOBAH -
HBIC Pa3aCIIMTCIIBHBIC PCIIC,

- BJIGKTpI/ILIeCKI/II\/JI MOHTAaX U IICYaTHBIC I11aThl COOTBCTCTBYIOT TpC6OBaHI/I$[M

I'OCT 31610.11-2014 (IEC 60079-11:2011).

1.5 MapxkunpoBka
1.5.1 MapkupoBKa CUTHaIU3aTOpa YPOBHS CONEPKUT:

a) Ha BTOPUYHOM TpeoOpa3oBareie:

- THII CUTHAJIM3aTopa YPOBHS (HAMMEHOBAaHUE U YCIIOBHOE 0003HAUCHUE CUTHAIIM3aTOpa YPOBHS,
BKJIFOUas ooo3HaueHue TY);

- Ha3BaHWEC CTPAaHbl © HAMMCHOBAHUC MMPCANTPUATUA-U3TOTOBUTECIIA;

- 3HAUE€HHE HOMUHAJILHOTO HAIPSDKEHHMS NMUTAHUSA M 3HAU€HHE MaKCHUMaJbHOIO 3((EKTUBHOIO
HaIpsHKeHUs IepeMeHHoro Toka Um;

- 3HAUCHHE MOTPEOIIEMOI MOIITHOCTH;

- KOJI CTETICHHM 3alIuThl, o0ecrneunBaeMoii odonmoukoit, mo 'OCT 14254-2015 (IEC 60529:2013);
- 3aBOJICKOM HOMED;

- MECSIII U TOJl U3TOTOBIICHUS;

- 3HAK 3a3eMJICHUS;

- MApKUPOBKY B3PBIBO3AIIHTHI;

- U300pakeHHe CrelraIbHOrO 3HaKa B3pPbIBOOE30MaCHOCTH;

- npenynpeaurensbHyto Haanuck “TIPEAYIIPEXIAEHUE. OTKPBIBATH, OTKJIIOYMB
OT CETW”;

- Hagnuch “Uckpobe3onacHeie nenu’” U 3HadeHus napametpos Co, Lo, Uo, lo;

- IMara3oH TeMIIepaTyp OKPYKarolleh Cpeibl;

- HoMep cepTuduKara COOTBETCTBHS;

0) Ha TPEXAIEKTPOTHOM JaTUHKE:

- HANMEHOBAaHMUE M YCJIOBHOE 0003HAUYCHHE JTaTUHKA,;

- Ha3BaHWE CTPAHbl U HANMECHOBAHUE MPEATPUATUSI-U3TOTOBUTEIS,

- KOJI CTETICHH 3aIUTHI, o0ecnieunBaeMoit 060moukoii, mo FOCT 14254-2015 (IEC 60529:2013);
- 3aBOJICKOM HOMED;

- MCCAI U 1o U3roTOBJICHUA,
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- MapKUPOBKY B3pPbIBO3AILIUTHL;
- U300paXkeHHe CrelralbHOrO 3HaKa B3pbIBOOE30MaCHOCTH;

- 3HQYEHUS] MaKCUMaJIbHOM BHyTpeHHel emkocTu Ci 1 MakCUMajabHOW BHYTPEHHEN MHAYKTUBHO-
ctu Li;

- 3HAYCHHsI MAKCUMAaJIbHOTO BXOHOTO HampsibkeHus: Ui 1 MaKCHMallbHOTO BXOHOTO TOKa i
- IMara3oH TeMIEpaTyp OKpPYKarolleil cpepl;

- HoMep cepTuduKaTra COOTBETCTBHS;

- 3HAK 3a3€MJICHUS,

B) Ha OTHORJIEKTPOAHOM JIaTUHKE:

- 3HaK B3pbIBO3aIIUTHI “EX”.
1.5.2 MapkupoBka (KpoMe MapKHPOBKH B3PBIBO3AIIUTHI) HAHOCUTCS MOMUTPaQUUIESCKUM Me-
TOJOM Ha JIMIIKUX alIUIAKAIASIX.

MapkupoBKa B3pbIBO3AIIUTHI BTOPUYHOTO NMPE0OPa30BaTENsl U TPEXNIEKTPOTHOTO JaTYUKA HAHO-
CHUTCSA DIIEKTPOXUMHUYECKUM METOJIOM Ha METAJUIMYECKUX ITUIACTHHAX.

MapKI/IPOBKa OHOJJICKTPOAHOTO JaT4YHMKa HAHOCUTCA I'pPaBUPOBAHUCM WIIH YAAPHBIM METOAOM
Ha 3JICMCHTC KPCIUICHU AaTUYUKa.

2 UCITOJIb3OBAHME 110 HASHAYEHUIO

2.1 IToaroroBka K UCIOJIL30BAHUIO
2.1.1 BHemrHuUM OCMOTPOM MPOBEPUTH KOMIUIEKTHOCTh CUTHAJIM3aTOpa YPOBHS, YOCIUTHCS
B OTCYTCTBHHM MEXaHMUYECKHUX MOBPEXKJACHUN AaTYMKa U BTOPUYHOTO MPpeoOpa3oBaTels.

BHUMAHUE! SKCIUIVATALIA CUTHAJIM3ATOPA YPOBHSA CO CKOJIAMU U (MJIN)
TPEHIMHAMU HA HAPYXHBIX IIOBEPXHOCTAX HOATUUMKA WM BTOPUYHOI'O
ITPEOBPA3OBATEJIAI HE JOITYCKAETCA!

2.1.2 MoHTax CHUTHajau3aTopa YpOBHS JOJDKEH IPOMU3BOJUTHCS C yuyeToM TpeOoBaHUM
I'OCT IEC 60079-14-2013. IlonxnroueHHMEe CHUTHAIM3aTOpa YPOBHSA JOJDKHO IPOM3BOIUTHCS
IIPU OTKJIFOYEHHOM HaNpsKeHUH MUTAHUSI.

2.1.3 Tlepen MOHTaXKOM CHUTHAJIM3aTOpa YPOBHS PEKOMEHIYETCsl IPOU3BECTU MPOBEPKY pado-
TOCITOCOOHOCTH CIIEAYIOIIMM 00pa3oM:

- MIOJKJTIOYHUTh JATYUKHU KO BTOPHYHOMY ITPeoOpa30BaTeto COMACHO CXeMe MOJKII0OUeHUs (pucy-
HOK 4) ¥ 1o/1aTh MUTAHUE;

- IIPUKOCHYTHCS K AJIEKTPO/IaM MPOBOIHUKOM, HOAKIIOYEHHBIM K 32)KHMY 3a3€MJICHHUS, TIPH 3TOM
JIOJDKHBI 3arOPEThCsl COOTBETCTBYIOLIME CBETOIMOMBI CUTHATU3AIMHM Ha KPBIIIKE BTOPUYHOTO
npeoOpa3oBaTes.

2.1.4 Ilociie MOHTaxa PEKOMEHIYETCSI IPOBEPUTH HACTPOMKY CUTHAIM3aTOpa YpOBHS HEIO-
CPEIICTBEHHO Ha OOBEKTE C KOHTPOJIMPYEMOH CPEIoi CIIEAYIONM 00pa3oM:

- OCBOOOJUTH pe3epByap OT KOHTPOJIUPYEMOM Cpebl, TPHU 3TOM CBETOAMOABl CUTHAIU3AIUU
HE JIOJDKHBI TOPETh;

- 3aIlOJIHUTh PEe3€pBYyap 10 KacaHMsl CpPellbl BCEMM JaTYMKaMU — CBETOIMOJIbI JOJDKHBI 3aTOPETh-
csl.

2.1.5 Jlatuuk ycTaHaBIMBAETCS HA pe3epByape B pe3b00BOE T'HE3[0 U YIUIOTHAETCS MPOKIIAI-
KOW M3 COOTBETCTBYIOILIETO MaTepHara.

2.1.6 MecTO yCTaHOBKM JaT4MKa JOJDKHO BBIOMpAThCS TaKMM 00pa3oM, YTOObI HCKIIHOYAIaCh
BO3MOXKHOCTb IOBPEXKJCHHUS JaT4yMKa IpH 3al0JHEHUM pe3epByapa U CONpHUKOCHOBeHHe YD
CO CTEHKaMU pe3epByapa.
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2.1.7 Metannuueckuii pe3epByap JAOKEH HMMETh COEAUHEHHE C 3a3€MIISIOIIMM KOHTYPOM.
B cnydae ucrnonb3oBaHus CUTHAJIA3aTOpa YPOBHS HAa HEMETAUIMUECKUX PE3epByapax JIOJDKEH
OBITh YCTAHOBJICH JIONOJHUTEIBHBIN 1aTYK 4 (puCyHOK 4, BapuaHT b).

2.1.8 Bropuunblii mpeoOpaszoBarenb 3aKpeIuIsieTcsl Y4eThIphMs BUHTaMU MS ¢ TBUIBHOM CTOpO-
HBI IUTa (PUCYHOK 3).

2.1.9 Jlns 3a3emiieHus: KOpITyca BTOPHYHOTO MpeoOpa3oBaTeis UCTIONb3yeTCs 3aKUM 3a3eMJIe-
Hus 6 31-C-5x25 TOCT 21130-75 (cM. pucyHOK 3), CHaOKEHHBIN 3HAKOM “3eMJIsi”’. 3a3eMJICHUE
JIOJIKHO BBITMIOJTHSATHCS METHBIM MPOBOJHHUKOM C TIOTIEPEYHBIM CEYeHUEM He MeHee 1,5 Mm?.

2.1.10 DnekTpryecKuil MOHTaX JI0JIKEH BBIIIOJIHATHCS B COOTBETCTBUU CO CXEMOM MOJKIIIOYE-
HUS (pUCYHOK 4) IPOBOIOM MJIU KaOeIeM ¢ MEHBIMU kui1aMu cedyeHuem 0,75 ... 2 MM2.

2.1.11 ITocne okoH4aHHs pabOT MO Pa3MENICHUIO ¥ MOHTaXY YCTAaHOBUTH HA MECTO KPBIIIKH
JaTYuKa U BTOPUYHOTO mpeoOpazoparens. OQUH W3 BUHTOB KPBIIIKKA BTOPHYHOTO Mpeodpa3oBa-
TeJsl TOJIKEeH OBbITh OTNIOMOMPOBaH.

13
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Pucynok 4 - Cxema anekrpudeckasi HOAKIIOUEHUs

1. Fia - 6ok HCKpO3aInTEhL.

2. BapuanTt A - cxema NOAKITIOYEeH s I 3JeKTPONPOBOAAIIETO pE3epByapa.

3. ns pesepByapa C HEINEKTPONPOBOAHBIMU CTaHKaMH (BapuaHT b) HE0OXOAMMO NPHUMEHSTH NOIOJHUTENbHBI IaTduk 4
C NEKTPOJOM, JUIMHOW HE MEHee, 4eM y AaTdnKa 3.

4. XapaxTepucTHKH Kabeneii:

MaTepHa KHJIBI - MeJIb;

CeUeHHe JKHJIBL:

MaKCHMaJIbHOE -2 MM?;

MHUHUMAaJIbHOE - 0,35 MM?;

MHUHHUMAJIBHOE JUI UCKpoOe30omacHbIX tenei - 1,0 Mm?;

Hapy>KHBIH THaMeTp Mo u3ossnuu kabeneit 1 u 3 - 7.5 ... 12,5 mym;

HapYXHBIA AUAMETp MO U30IAIuH Kabens 2 - 8.5 ... 14 Mm.

5. 3HaueHWe MaKCHMaJIbHOM BHEIIHEW EMKOCTH M MAaKCHMAaNbHOW BHEIIHEH WHAIYKTHBHOCTH B HCKPOOE30MACHBIX LEMIK
(xabens 1): Co = 0,5 Mx®, Lo = 1,0 M.

6. Harpy3ka Ha KOHTaKTHI pere, He Oonee:

Ha nepeMeHHoM Toke 2,5 A, 250 B, 100 B-A

Ha MOCTOSSHHOM Toke 2,5 A, 30 B, 75 Bt.
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2.2 Bo3MOXHbI€ HEUCIIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS
2.2.1 Hexoropple MNpOCTEHUIINE HEUCIPABHOCTH CHUTHAIM3aTOpa YpPOBHS,

U CIIOCOOBI yCTpaHEeHHsI PUBEACHBI B Ta0IHIIE 2.

TaOiuuua 2
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X MPUIUHBL

Bremnee nposiBieHue
HEUCIPaBHOCTHU

BepositHas npuunHa

Crnocob yctpaHeHus

1 IIpu conpuKoCHOBEHUH
ANIEKTPO/Ia 1aTUMKa
C KOHTPOJIUPYEMO Cpenon
BBIXO/IHOE pelie
HE CpadaThIBaET, CBETOUO]]
HE 3aropaercs

OOpBIB TMHUY CBSI3U
COOTBETCTBYIOIIETO JIaTUNKA

IIpoBepUTH JIMHHUIO CBA3H
U YCTPaHUTb OOpBIB

OTCYTCTBI/IC NUTaHUusA OT CECTU

BoccTraHoBuTh UTaHNe

HCBHCKTpOHpOBOJIHaSI IIJICHKa
Ha JJICKTPOAC AaT4uKa

O4uCTUTH QJICKTPO JaTYHKa

2 Ipu ocy1uieHuu 3eKTpoaa
JAaT4YrKa BBIXOJHOC PCJIC
HE BO3BpAIllaeTCsl B UCXOAHOE
COCTOSIHME, CBETOUO]

HE TacHeT

3aMBIKaHUE JTUHUH CBSI3H
WJIU 3JIEKTPOJia
COOTBETCTBYIOIIETO JaTuynKa
Ha KOpITyC

[IpoBepUTh TMHUIO CBS3U
U YCTPAHUTH 3aMBIKAHUE

DIEKTPONPOBOASAIINE
OTJIOKEHUS Ha U30JISITOPE
JaTyvKa

OYnCTHUTD H30JIATOp AaTUYUKa

3 TEXHUYECKOE OBCJIY>KMMBAHUE
3.1 TexHuyeckoe 00CITy)KMBaHUE CUTHAIM3AaTOpPa YPOBHS HEOOXOIMMO MPOU3BOIUTH JIBa pa3a

B roq uiu yepe3 5000 4 skcruryaTanuu B CIAEAYIOIEM MOPSIKE:

- OCMOTpETh JaT4MK, BTOPHYHBIA IpeoOpa3oBaresb, 0OpaTMB BHUMAaHHE Ha HAJMYUE TIIOMOBI
no 1. 2.1.11, ynanuTe 0bLIb U IPSA3b C HAPYKHBIX TOBEPXHOCTEN;

- TIpY HEOOXOAMMOCTH OYUCTHUTD 3JIEKTPOJ AaTUMKA OT 3arpsi3HEHUN U OTIIOKEHUH TKaHbIO, CMO-
YEHHOM COOTBETCTBYIOLIMM pacTBOpUTENEM (OEH3MHOM, HIEIOYHBIM PACTBOPOM);

- IPOBEPUTH HAJICKHOCTh KPETUJICHHSI IaTUMKa;
- POBEPUTH LEIOCTHOCTD 3a3€MJISIOIINX TPOBOJHUKOB;
- IPOBEPUTH COXPAHHOCTh MAPKUPOBKHU B3PHIBO3AILIUTHI.

3.2 Texuuyeckoe OOCTYyXHBaHHE OHKHO OCYIIECTBIATHCA C COONMIOCHHEM TpeOoBaHU
“MesxoTpaciieBbIX MpaBUII 110 OXpaHe Tpyaa (mpaBuia 0€30MaCHOCTH) MPU IKCIUTyaTalluu dJIeK-
TpoyctanoBoK” [IOT P M-016-2001 u HacTosiIero pykoBoACTBa.

4 TPAHCIIOPTUPOBAHUE U XPAHEHUE

4.1 TpaHCIOPTHUPOBAHHWE CUTHAJIU3AaTOPOB YPOBHS B YMAKOBKE MPEAIPHUATUSA-U3TOTOBUTENS
MOXET OCYILECTBIIATHCS B 3aKPBITOM TPAHCHOPTE JII000T0 BUAA.

4.2 CurHanusaropsl ypoBHSI HEOOXOAMMO XPaHUTh B OTAIIMBAEMOM ITOMELIEHUH MPHU TeMIle-
parype OKpyKawliero Bo3ayxa oT mwitoc S 1o mwitoc 40 °C 1 OTHOCUTENIbHOM  BIIaKHOCTHU
1o 80 %.
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5 MEPBI BE3OITACHOCTH

5.1 Bo BpeMsi TEXHMUYECKOTO OOCIYXHBAaHHUS, HE CBA3aHHOIO C HACTPOMKOM, Mepesl CHITHEM
KPBILIKY HEOOXOMMO OTKJIIOYMTH BTOPUYHBIN MPeoOpa3oBaTesib OT MUTAIOIIEH CeTH. DKCILTya-
Tl CUTHAJIN3aTOpa YPOBHS C OTKPBITOM KPBILIKOH 3arpelieHa.

5.2 Tlo cniocoOy 3aluThl Y€I0BEKa OT MOPAXKEHUS EKTPUUECKUM TOKOM BTOPUYHBIN MPeood-
pa3oBaresb COOTBETCTBYET Kiaccy I, naruuku - kiaccy Il mo 'OCT 12.2.007-75.

3amura 00eCIeunBaeTCs:
- 3aIIUTHONH 000JIOYKOM;

- YCWJIEHHOU H30JIsIMel ceTeBoil 0OMOTKHM TpaHC(hopMaTopa MUTAHUS OT BTOPUYHBIX OOMOTOK
U OT KOpIIyca;

- MaJIbIM HaIPSKEHUEM IUTAaHUS JaT4YHKa;
- 3AIUTHBIM 3a3€MJICHUEM U (HJTN) 3aHYJICHUEM.

5.3 CurHanu3zaTop ypoBHS JOJDKEH OOCITY>KUBAThCS 3JEKTPOTEXHUUECKUM MEPCOHAIOM, UME-
IOIUM KBaJU(PUKAIMOHHYIO TPYIITY 1O deKTpode3onacHocTy He Hinke 111

6 OCOBbIE OTMETKU

16



