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AJNIEKTPOKAMEHKA
9KM-4,5/ -7,0/ -9,0
«COEPA» | «<BEHEPA»

[Macnopt

Cwvcrema MeHeKMeHTa kayecTBa CepT(NLIMPOBaHa Ha COOTBETCTBIE
1SO 9001:2015



B cBSI31 C NOCTOSIHHBIM COBEPLUEHCTBOBAHUEM KOHCTPYKLAM U TEXHOMOTAM U3rOTOBMEHUS U3Aenust
BO3MOXHbI OTKIOHEHWS KOHCTPYKUMM M3fenust oT TpebGoBaHuii nacnopTa, He BIMSIOLME HA YCTOBUS
aKcnyaTaLum.

1. HA3HAYEHMUE U3OENUA

1.1. OnektpokameHka OKM IPX4 TY 3468-004-49110786-02 (B manbHeillem - kameHka) npegHa-
3HayeHa [15 HarpeBa BO3AyXa W NoyyeHus napa B.napurbHsX cayH UHAWMBMOYaNbHOMO NoMnb3oBaHus, a
TaK e 6aHb 0340POBUTENbLHBLIX KOMNEKCOB. [lepen HavanoMm MoHTaxa M aKcnyaTaLum BHUMATENbHO
03HaKOMbTECh C HACTOALLWM NacnopToM W CREAYIATE ero PEKOMEHAALIMAM.

2. TEXHUWYECKUE XAPAKTEPUCTUKU

OKM-4,5 9KM-7,0 | 3KM-9,0
2.1 | HomuHamnbHas MOLHOCTb, KBT® 4,5 7,0 9,0
2.2 | HomuHanbHoe HanpsikeHue; B 220+10% / 3x380+£10%
2.3 | Yacrota nutatowei cetu, ' 501 501 501

2.4 | Knacc sawmtbl I I I

2.5 | [nanason aoBTOMaTI/NeCKOFO perynupoBaHus Temneparypbl B 50-110 50-110 50-110
napunbHe, °C (Co BCTPOEHHbBIM PErynsiTopom)

2.6 | **Pa3mepblnOMeLLeHIs cayHbl (MpK MUH. BbicoTe 1,9 m), M® 50...6,5 7,0..11,0 ¢ 108...15

2.7 | TabapuTtble pasmepbl kameHkn, MM He 6onee 360x350x600*** 360x350x900***
317x317x600 317x317x900
2.8 | Macca HetTo, Kr. He 6onee 10,1/ 8 15"/ 11
2.9_%"Macca 6pyTToO, Kr. HE Bonee 11,5%/9,5 17/ 13
2:10'1 Macca kamHel, kr. He Goree 40 90 | 9
2711 | CTeneHb 3alLuTbl OT NPOHUKHOBEHUS BHYTPb KOpMyca Braru Pxd
1 Bogbl no FOCT 14254-2015

* - C y4eToM Aonycka HoMMHanbHo notpebnsemon mowHocT TOH (+5% n -10%) no TOCT 13268.
** - CM. NYHKT 6.2.; *** - nBoiHOM Koxyx, TN IKM «Cdpepan.

3.  KOMMNEKT NOCTABKHU

Kamenka 1wr. KomnnekT kpennenus 1 kT.
Onopa perynupyemas 4 wr. Macnopt 1 wr.
KpoHwTenH 100Mm (3KM ¢ ABOMHLIM KOXYXOM) 2 WT. Ynakoska 1wr.

KpoHwTenH 150Mm (3KM ¢ ognHapHBIM KOXYXOM) 2 .
KaMHU ans 3anonHeHnst KaMeHKM U-Kpenex KPOHLITENHa K CTEHE B KOMMIEKT MOCTaBKW He BXOLAT.

4. YCTPOWCTBO U NPUHLMN PABOTHI

4.1. KameHka UMeeT HanonbHOE UCMOMHEHWE, KOPMYC BbINOMHEH 13 HEPXAaBEIOLLen CTanu 1, B 3a8u-
CUMOCTM OT UCMOMHEHMS, COCTOMT U3 oaguHapHoro (Tun AKM «Benepay) unn ggoitHoro koxyxa (Tun-OKM
«Cdpepay). BepxHss yacTb-kopryca (kamepa ¢ kaMHSIMU) OTAENeHa 0T OpraHoB YNpaBneHus WNoaKio-
YeHus (3aBMCUT OT UCMOMNHEHUS) OCHOBaHMEM. 3aLunTa OT MPOHWUKHOBEHMUS BOAbI HA TOKOBEAYLLME YacTy
“3genvs BO BpeMs-aKkcnnyatauumu obecneynBaeTcs TeM, YTO BOLA B PEKOMEHLyEeMOM KOfM4YecTBe, no-
naBLUas Ha Pa3orpeTble KaMHW B BEPXHEN YacTu Koprnyca, UcnapseTcs, He ycneras CTeYb [0 OCHOBa-
Hus. OcHOBaHMWE 3aluWLLaeT OT nonajaHus Opbiar Ha TOKoBemyLMe YacTu u3nenus. Mpu npaBunbHOM
aKcnnyarawu, NPOHUKHOBEHWE BOAbI HA OCHOBaHMe B HOMbLLIOM KONMYECTBE, YEM OPbI3ru, UCKMIOYEHO U
B COOTBETCTBUM C HACTOSALLMM NAcnopToOM — HEJOMyCTUMO.

OnekTpokameHka KM -

2. CBMAETENbCTBO O NPUEMKE

[PX4 Ne

cooTeTcTByeT TY 3468-004-49110786-02

M NpU3HaHa roAHOM K aKcnnyatayumu.
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9. MNPABWNA XPAHEHUA, TPACMTOPTUPOBAHUA U YTUITU3ALIUK

9.1. KameHka [0rmkHa XpaHUTLCS B 3aKPbITbIX MOMELLEHUSX B YCIIOBUSX, UCKIIOYAKOLLMX BO3MOX-
HOCTb BO3[EICTBMS COMNHEYHbIX NMyyei, Bnaru, peskux konebaHuit Temnepatypbl. TemnepaTypa OKpy-
XatoLero Bo3ayxa Npu XpaHeHWM kaMeHku JormkHa ObiTb He Hike +1°C. OTHOCUTENbHAs BNAXHOCTb
Bo3zyxa He 6onee 80% npu +25°C.

9.2. TpaHcnopTUpOBaHME KaMeHKM B 3aBOLCKOM YNaKOBKe A0MYCKAETCs NPOM3BOANTL MiobbIM BUAOM
TpaHcnopTa Ha nobble paccTosHUS. YCnoBWsl TPAHCMOPTUPOBAHMS B YacTU BO3OENCTBUS KIMMaTye-
CKUX (haKTOpOB — N0 rpynne ycrosuit xpaHenus 4(0K2) FTOCT 15150-69; ycnosus TpaHCNOpTMPOBaHUS B
YacTW BO3LENCTBUS MEXaHWYeckux (DaKTOpoB — MO rpynne YCroBuit TpaHcnopTupoBaHus 1
rOCT 23216-78.

9.3. U3genue He cogepxuT Apar/MeTannos, BPeAHbIX BELECTB U KOMMOHEHTOB 1 NOANEXUT YTUAK-
3aLumu nocne OKOHYaHWS Cpoka JKernyaTauum opraHam Bropuepmera. OBs13aHHOCTb M OTBETCTBEHHOCTb
3a YTUNM3aLMIO 3NEKTPOKaMEHKM NEXUT Ha ero BragenbLie.

10. FAPAHTUAHBIE OBA3ATENLCTBA

10.1. TapaHTWIHBIA CPOK AKCMNyaTaLMmu KaMeHOK 1 ynpaBnsitoLLlero 060pynoBaHus npu MCnonb3oBa-
HWM B CEMeMHbIX-CayHax — 12 MecsLeB ¢ AaTbl Npofaxu. [apaHTUitHbIA CpoK aKcnyaTali KaMeHoK 1
yNpaBnsioLLero, 060pyLoBaHUs Npu UCMONb30BaHWM B 0BLLECTBEHHBIX CayHax — 3 MecsLa.

10.2. TapaHTUIHbIA CPOK UCHUCASIETCS CO AHA U3rOTOBMEHWS KAMEHKW, ECNU AEHb ee NPOAaXu yc-
TaHOBWTb, HEBO3MOXHO. B TeueHMe rapaHTUIHOTO Cpoka 3aBOA-WU3roToBUTESb. 0053yeTCs WUCnpaBnsaTh
HeUCrpaBHOCTH, CBA3AHHbIE C AedeKTamu NPOU3BOACTBA NPOAYKLIMK, MATEPUANOB U KOMMOHEHTOB, NpK
ycnosuu cobntofeHus notpebutenem npasun 3KcniyaTauuu B COOTBETCTBWAM C MacnopToM, npasun
XpaHeHUs U TPaHCNOPTUPOBAHUS.

10.3. TapaHTuitHoe 06CnyXMBaHWE NPOU3BOAMTCS NMpU NPELbSABEHUN JOKYMEHTOB, NOATBEPKAA0-
LMX (haKT M YCNoBUs NOKYNKWU KameHKU. [pu OTCYTCTBUM Takux JOKYMEHTOB JoKasbiBaHue dakTa u yc-
NOBWI NOKYNKW KAMEHKM, B TOM YuCne (hakTa NpefoCTaBNeHUs rapaHTv 1 ee YCNOBUIA OCYLLECTBNAETCS
notpebutenem B nopsiake, yCTaHOBNEHHbLIM 3aKOHOLATENLCTBOM.

10.4. Cpok cnyx6bl kameHku coctaenseT 10 neT ¢ MOMeHTa BBOZA B 3KCyaTaLmio.

10.5. FapaHTMitHbIE 0053aTeNbLCTBA HE PacCNPOCTPaHSAOTCS:

- Ha pedeKTbl M/WMNK HeJoCTaTkK JKCnyaTaloHHOro XapakTepa, NosBMBLLMECS BCIELCTBUE He-

COrMacoBaHHOMO PEMOHTA UMW U3MEHEHNS BHYTPEHHEro/ BHELLIHErO YCTPOMCTBA KaMEHKM;

- Ha pedeKTbl W/Unn HepoCTaTKY, Bbl3BaHHbIE HapyLUeHeM noTpebuTenem yCTaHoBMNEHHbIX U3ro-
TOBUTENEM CreLmanbHbIX NPaBuIT ip MOHTaXe, 06CMYXMBaHUM, TPAHCMOPTUPOBKY, UCMOMb30-
BaHUW SNEKTPOKAMEHKY;

- Ha gedeKTbl u/unv HegoCTaTki, BbI3BaHHbIE YPE3MEPHBIM YBMaXHEHUEM (MUHEpanbHbI 0CafoK
Ha HarpeBaTenbHbIX SNEMEHTAX U CTEHKaX SNEKTPOKaMEHKU, PXaBYMHA, OKUCTIEHWNE KOHTAKTHBIX
COEAMHEHNN);

- Ha AedeKkTbl WMWK HELOCTaTKuW, MOSIBUBLLMECS BCEACTBUE CTUXUNHBIX DenCcTBUi, NOXapos, 1
T.4., HECTAabUNBEHOCTL HANPSKEHWS! ANEKTPUYECKMX CETEN.

B ocHoBaHWM ycTaHOBNEHbl Tpu TpybuaTbix anekTpoHarpesatens TOH M3 HepkaBelowen cTany,
MeXay KOTOPbIMM HaXOAWUTCA 3KPaH C YCTaHOBMEHHbIM B HEM DannoHOM TepMoperynsiTopa (3aBucuT ot
WCnonHeHus), YTo obecneymBaeT ero 3alLuTy OT KaMHeM W TOUHYI0 YCTAHOBKY TEMMEpaTypbl B cayHe.
BHUMAHMUE: Yknanka kamHeil B TPEYrofbHUK «3KpaHay 3anpeLieHa.

Moanexaluuin Harpesy BO3AYX NOOHUMAETCS BBEPX ABYMS (B 3aBMCUMOCTW OT UCMONHEHMUS) NOTOKa-
MW: OCHOBHOWM NPOXOAUT Yepe3 KaMEHHYIO 3aCbInKy, BTOPOM NOTOK NPOXOAMT M0 3a30py MexAy BHYTPEH-
HUM W HapyxHbIM koxyxom (Tun OKM «Cdbepay), yem obecneunBaeTcs 3aliuta NiOLen, OKpYXaloLLmx
NPEAMETOB M CTEH OT Ype3MEpPHbIX TeMnepaTyp.

Hanuume Tepmoperynstopa 3aBuCUT OT MCMOMHEHUS kameHk. B ucnonHeHun kameHku 6e3 Tepmo-
perynatopa, Ans aBTOMAaTUMYEeCKoro MoajepkaHus TemnepaTypblBo3gyxa, AOMKEH MCnonb30BaThbes
BbIHOCHOW MybT yNpaBneHus ¢ COBCTBEHHBIM PErYNATOPOM TEMNEPaTYPbI (MpMOBpETaeTCs OTAENLHO).

5. YKA3AHUA MEP BE3OMACHOCTU

5.1. YCTaHOBKY 1 MOHTaX KaMeHKW MPOWU3BOAWTL MO COrMacoBaHHOMY C MeCTHbIMU opraHamu [oc-
9HeproHaasopa NPOEKTy, CUaMu CreLmanu3MpoBaHHbIX OpraHusaLuid, UMEKLLMX NpaBo BbIMNOMHATL
paboTbl B AENACTBYIOLLMX SMEKTPOCETSX U SNEKTPOYCTaHOBKaxX Npu obsizatensHom cobntopeHnn My3,
MT33r1, NOT3IY u HacTosiLero nacnopTa.

5.2. K obcrnyxuBaHWiO kamMeHKM JoNycKaloTcs nuua, UMetoLLme KBannguKaLoHHYIo rpynny no anex-
Tpo6e3onacHOCTM He Huxe TpeTbel.<Bce paboTbl MO OCMOTPY, NPOUNAKTUKE U PEMOHTY KaMeHKM
LOMKHbI NPOU3BOAUTLCS TONBKO NPU CHATOM HANpsXKeHUU U BUOMMOM Pa3pblBe NUTAIOLLEN CETU.
BHUMAHMUE: HenpasunbHoe SNEKTPUYECKOE COEANHEHWE MOXET CTaTb NPUYMHON yaapa TOKOM, Moxa-
pa_UNu BbIX0Aa U3 CTPOS SEMEHTOB KAMEHKM.

5.3. KameHka nogkntoyaeTcs K 9neKkTpoceTn cTaumoHapHo, kabenem mapku PKIM unn MPKA nnm
ApYrUM TEPMOCTOMKUM kabenem, uMetoLmm 0bomnouky u3 TepmocToiikoro (min 180°C) matepuana.
BHUMAHMUE: He gonyckaeTca uMcnonb3oBaTh AN NOAKMAKYEHWS NpoBoga M kabenu ¢ usonsumen ns
MBX.

5.4. JkcnnyaTauus KaMeHKU NPOU3BOAUTCA NPK HaNM4M1 YCTPOICTBA 3aLUMTHOMO OTKMIoYeHus (Y30)
WNK BbIKMIOYaTENs aBTOMaTUYECKoro AuddepeHUmMansHoro (audastomar), nbo Lpyrux YCTPOMCTB,
obecneynBatoLLmx ObLLEE OTKIOYEHME U 3aLMTY OT TOKOB YTEUKM, NEPErPY3KM 1 KOPOTKOTO 3aMblKaHWs.

5.5.;Bce mMeTannuyeckne YacTu KameHku, KOTOpbIe MOrYT OKa3aTbCs NOA HaNpsKEHUEM NpK Hapy-
LIEHMI M30T1ALMM, JOMKHbI ObITb 3a3EMITEHbI.

BHUMAHMUE: Kateropuyeckn 3anpeLiaeTcs UCnonb3oBaTh ANS 3a3eMNeHns MeTannokOHCTPYKLIMK BO-
[ONPOBOAHbIX, OTONMUTENbHbIX W ra30BbIx CETEN.

5.6. O6bem napunbHM He [OMmKeH ObiTb HWKE, YKa3aHHOrO B pasfesnie 2, a BbicoTa MOMELLEHUs
JormkHa ObITb He MeHee 1,9M. [lonyckaeTcst MOHTaX B MapUITKe TOMNbKO OAHON KaMEHKM.

5.7. KameHka He npefHa3HayeHa Ans BCTpauMBaHWs UMW pasMeLLeHst B HULLE.

BHUMAHMUE: HakpbiBaHue Bbi3blBaET puck Noxapal

5.8. B napunbHe kameHka [oMmkHa ObiTb YCTAHOBMEHA 1 3aKpensieHa Ha CTeHe, Ha OCHOBE W3 HEro-
ptounx Matepuanos. [on 1 NoTomnok Hap KamMeHKOW-HeoBX0ANMO 3aLNTUTL OT AENCTBUS BbICOKMX TEM-
neparyp MeTanM4eckum fIMCTOM MO CAOK HETOPIOYErO TENNOU3ONALMOHHOMO MaTepuana ¢ pasmMepamu,
koTopble Ha 0,1M. NpeBbILLAOT pasmepbl NPOEKLIMA U3AENNUS B NiaHe.

5.9. Bokpyr kameHkn [OMKHbI OblTb MPEAYCMOTPEHbI OrpaKaeHUs U3 [EepeBSHHbIX PeeK, OTHECEH-
Hbl€ Ha JOCTaTOuHble 3alNTHbIE PaCCTOSHUA COrnacHo pasaena 6. C nuueBoii CTOPOHbI KaMeHKM Heob-
XOAMMO OCTaBWUTb AOCTATO4HO MPOCTPAHCTBA ANs TOro, YToObI NONb30BATLCA NEPEKIoYaTeNeM TepMo-
perynsTopa 1 Npou3BoauTL 0BCIyK1BaHMe.




5.10. He vcnonbayiiTe napunbHIO A1s CyLWKW ofexabl BO U3bexaHne BO3HUKHOBEHWS noxapa W no-
BbILLUEHUS BAXHOCTM B NapurbHe. BbiCokas BNaXHOCTb BAUSET HA COCTOSHUE SMEKTPUYECKON U30NALIMM
ANeKTpOHarpeBaTenei u MOXET BbI3BaTb KOPPO3MIO METAMNMMYECKUX YacTel KaMeHKM.

5.11. BHUMAHMUE: 3anpeluaeTca YpesMepHoe YBRaXHEHWe KaMHEeWl, NpuBOAsALIEe K BbITEKAHWH
BO[bl M3 KOpMyca kameHku. BbiTekaHue BOAbI U3 KOpNyca MOXET NOBMEYb KOPOTKOE 3aMblkaHue, nopa-
XeHue aNeKTPUYECKM TOKOM, a Takxke Bbixoa 13 cTpos TOH.

Mepen HanvBaHWeM BOMbI HYXHO YOEAUTLCS, YTO KaMHI XOPOLLO Nporpenuck. [ns aToro cnegyet
nobpeI3raTh BOJOMN CBEPXY Ha kaMHuW. Ecnu Boga cpasy ucnapsieTcsi, To TemMnepaTtypa kaMHel Nogxoant
Ans obpasoBaHus napa. He neiTte MHOro BoAbl Ha KaMHM, OCTATOYHO OAHOI nopuun He Gonee 100 T.
nocre nporpesa kamHel o paboyeit TemnepaTypl.

Bpems nporpeBa kamHel Jo «paboyeit Temnepatypbl» (TO €CTb JOCTUXEHUS TaKO TEMMEpaTypbl,
npW KOTOPOI McnapseTcs BOAA, MONABLUAs Ha KaMHM), 3aBUCUT OT Takux (DakTOpOB Kak, MOLLHOCTb Kas
MEHKM, HanpsKeHUe CeTH, pas3Mep CayHbl, MECTO YCTAHOBKM KaMEHKU, BHYTPEHHSS OTAENKA CayHbl, CIAC-
TEMa BEHTUNALMM, TWN, pa3Mep M cnocob yknagku kamHeir. COOTBETCTBYIOLLME NpaBuna U PeKOMeHAa-
LMW M3NoXeHbl B pasgenax s, 6, 7 Macnopra.

BHUMAHMUE: Boga, nonasiuas Ha kamHUW, oxnaxaaeT Wx. [03TOMy NOBTOPHOE HanWBaHWe BOAbl BO3-
MOXHO TONbKO NOCIe NporpeBa kamHer 4o paboyeii TemnepaTypbi.

Y pasHbiX N0AeN pa3nuyHble NPeanoyTeHNs No TEMNepaType W BNaXXHOCTU B cayHe. Takum obpa-
30M, KaXabliAIOTpedUTENb MOXET ONpeaenuTb NEPUOAMYHOCTL, C KOTOPOA MOXHO. SIMTL BOAY Ha KaMHMW.

Bo usbexaHue 4pe3MepHOro yBraXHeHWUsi KaMHel peKoMeHAyeTcs MCnonb3oBaTb Mcnapu-
TeNb-ANsA NONyYeHUs napa B cayHe (He BXOAUT B KOMMEKT).

5:12. 3anpeLyaeTca MCNONb30BaTb BOAY C COAEPKaHUEM rymyca 1.Xopa, a Takke MOPCKYI0 BOAY.
Boga, vcnonbayemas B cayHe, JoOmKHa OTBevaTb TpeboBaHMAM X03s1iCTBEHHON Bofbl. CoaepxaHue
npuMeceit He JOIMKHO NPeBbIAaTh NpefenbHbIX 3HAYEHWI: rymyca --<12wmr/n, xenesa - <0,2mr/m3. Xe-
CTKOCTb BO[bl OMpeensieTcs cofepxaHueM mapraHua W kanbuus (u3secTb). CoaepxaHue mapraua
<0,05mr/n v kanbuusa <100mr/n.

[apaHTUsi He pacnpoCTpaHseTcs Ha AedeKTbI, BbI3BaHHLIE MCMONb30BaHNEM BOAbI C BOMbLINM CO-
LepXaHueM npuMeceit, YemM pekoMeHayeTcs.

5.13. Mpubop He npeaHasHayeH ANS WCMONMb30BAHUS NULAMK (BKMIOYAs AETEN) C MOHWKEHHBIMM
(DU3NYECKUMMN, CEHCOPHBIMM UMM YMCTBEHHLIMU CNIOCOBHOCTAAMM UMW MPW OTCYTCTBUN Y HUX XKM3HEHHOTO
OMbITa WK 3HaHWIA, ECAIM OHU HE HAX0AATCs NOg NPYCMOTPOM MMM He MPOMHCTPYKTMPOBaHbI 06 1Cnonb-
30BaHuUM npubopa NnLoM, OTBETCTBEHHBLIM 3a #X.6€30MacHOCTb.

5.14. [leT1 BOmKHbI HAaX0aMTLCA NOA NPUCMOTPOM ANSt HELOMYLLEHWS Urp C NpUGopoM.

5.15. He ucnonb3yinTe kaMeHKy B Ka4eCTBe rpuns, a Tak e A4S BapKu NPOLYKTOB U KUNSYEHUS XUa-
KocTeil.

5.16. Mepepsuraiitech B CayHE ¢ OCTOPOXXHOCTLIO, TaK Kak Mo W MONKK MOryT ObITb CKOMNb3KUMM.

5.17. He ocraBnsiiTe BKOYEHHY0 kameHky 6e3 Haa3opa, Nocne OKOHYaHWs npoueayp He 3abyabte
€€ BbIKMYUTb.

5.18. byabTe OCTOPOXKHbI C FOPSAYUMU KAMHAMU U METANMUYECKAMI YacTAMU KameHKW. OHI MoryT
BbI3BaTb OXOrW. He knagute fepeBsHHbIE NPeaMETbI Ha KaMEHKY.

5.19. CamocTosaTeNnsHas 3amMeHa HarpeBaTerbHbIX 3NEMEHTOB 3anpeLLaeTcs.

6. YCTAHOBKA KAMEHKU
6.1. BbIBOP MOLLUHOCTWU kameHk# Heob6XxoaMMO NPOM3BOAMTL C Y4eTOM pa3MepoB CayHbl
(n.n.2.6),.nomeLLieHns napunbHK (n.n.6.2.), a Takke paccTosiHUA OT KaMeHKW {0 CTEH, NOToMka, nona B
COQTBETCTBUM C pa3mepamu ykasaHHbIMM Ha puc.1 «Cxema ycraHoBku». KameHka co crmLikoM 6ombLUoil
MOLLHOCTbIO HarpeeT CayHy CAMLIKOM BbICTPO, KaMHU He YCMEKT XOpOLLO NPOrpeTbes M BOAA, NonuTas
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KpOMe TOro Takue YCroBus HebnaronpusiTHO JENCTBYIOT Ha 0B0NOYKY HarpeBaTenbHbIX SIEMEHTOB Ka-
MEHKM, NO3TOMY cregyeT u3beratb U3NMLLHENO YBAXHEHUS.

BHUMAHMUE: /36eraiite HanMeBaHWa BoAbl, €CMU KTO-TO HAXOAMTCS BOMMU3N KaMEHKM, TaK KaK ropsymi
nap MOXET Bbl3BaTb OXOrM.

8. BO3MOXHbIE HENCNPABHOCTU U UX YCTPAHEHUE

ObcnyxuBaHue 0BOpyaOBaHUS [OMKHO OCYLLECTBNATLCA KBANMGMLMPOBAHHBLIM TEXHUYECKAM Nep-
coHarom, ¢ cobnioaeHnem TpeboBaHuin “TpaBun TEXHUYECKON KCMIyaTaLlui MeKTPOyCTaHOBOK NOTpe-
1" 1 “TpaBun no oxpaHe Tpyda npu akcnnyatayun anektpoyctaHoBok” (MTI3M u MOTIY). B

Buteneit
Ccryyam BbIXofa M3 CTPOS NEKTPOKAMEHKM WM ee 3NIEMEHTOB HEOOX0AMMO HEMELNIEHHO OTKIMOYNTb
“3aenue oT 3NEeKTPOCETH.

8.1. KameHka He HarpeBaeTcs:

- [poBepbTe UCNPaBHOCTL NOAKMIOYEHNS kabens UTaHus.

- TepekniounTe TEpMOpErynaTop Ha 6onee BbICOKYI0 TeMnepaTypy.

- [pu nepeBoe TepMoperynsTopa BO BKMQYEHHOE COCTOSHWE AOMKEH ObiTh CMIbILLEH LUEMYOK.

8.2. MepneHHO HarpeBaeTcs noMelleHue cayHbl. [pu nneckaHWM Ha kaMHU BoAa OCTyXaeT

UX CNMLLKOM ObICTpO:

- YbepuTech, YTO NpW BKIOYEHWM HAKaNAKTCA BCE HarpeBaTenbHble 3NEMEHTbI.

- TepekniounTe TEPMOpErynaTop-Ha 6onee BbICOKYIO TeMnepaTypy.

- YbepuTecs, 4T Neyb 0651a4a€T AOCTATOYHON MOLLHOCTHIO.

- [TpoBepbTe kaMHU kameHKA. CIMLLKOM NNOTHas yknagka kamHel, ycaaka v HeMoaXOLALLMIA Tvn
KaMHel MOryT NpensiTcTBOBaTb ABWKEHMIO BO3JyXa B Neyn, B pesynbTaTe Yero CHUXaeTcs Ha-
rpesaTenbHbIi 3gdexT.

- [poBepbTe NpaBUNbLHOCTb OPraHN3aLv BEHTUNSLNAM B CayHE.

8.3. TomewweHne cayHbl HarpeBaeTcsl ObICTPO, HO KaMHU OCTAKOTCS HEAOCTaTOYHO rOpPsYM-

mu. Mpu nonagaHum GpbI3r BoAa CTEKAET MO KaMHSAM:

- [epekniounTe TEPMOpErynaTop Ha 6omnee HU3Kyto TeMnepaTypy.

- Ybenutech, YTO MOLLHOCTb KAMEHKW He CMIULLKOM BbICOKA.

- [poBepbTe NpaBUNbLHOCTb OPraHN3aLv BEHTUNSALNAM B CayHE.

8.4..-0O0wmBKa cayHbl U Apyre npeaMmeTbl, YCTAHOBJIEHHbIE PSAOM, C KaMEHKOMW, ObICTPO

TEMHEIOT:

-" TpoBepbTe COOTBETCTBME PacCTOSHWS 40 NpeaMeToB TpeboBaHNsM Be3onacHoCTy.

- [TpoBepbTe kamMHU kameHkK. CIMLLKOM NOTHas yknagka kamHel, ycaaka v HeMoaXOLALLMIA Tvn
KaMHel MOryT NpensiTCTBOBATb JBVKEHWIO BO3AyXa B NEYW, B pe3ymnbTaTe Yero Okpyxatllue
npesaMeTbl MOTYT NEpPerpeBaTbes.

- Ybeputecb B TOM, 4TO W3-MOA KaMHel He BMAHO_HarpeBaTerbHbIX aneMeHToB. Ecnu Harpesa-
TeNbHbIE 3NEMEHTbI BUAHbI, M3MEHUTE MOPSAAOK YKNaaKKM KaMHel Tak, YTobbl OHW Bbinu NOMHO-
CTbH) CKPbIThI.

8.5. OT KaMeHKM naxHer:

- [pu HarpeBaHuM 3anaxu, NpUCYTCTBYIOWME B BO3MYXE, MOTYT YCUNMBATLCS, AXEe €CIN UX UC-
TOYHWUKOM He SIBMSETCA Cama cayHa Wi kameHka. [pumepbl: kpacka, Knei, Macno, BbiCbIXato-
Luye maTepmarn.

8.6. KameHka npou3BoauT WyMm:

- BHe3anHble rpomkme 3Byku.Hanubonee BepOSATHO BbI3BaHbl Pa3pyLLaKOLLMMMCS NPY HarpeBe Kam-
Hamu. Tennosoe paclumpeHre aeTaneil kKaMeHKu Npu ee HarpeBe Takke MOXET ObliTb NPUYMHON
wyma.



6.7. TEXHWYECKOE OBCNY)XXUBAHME, B npoLecce aKcnnyaTaLmm kameHku, Heobxoammo npoBo-
JUTb:

- He pexe OfHOro pasa B YeTbipe MecsiLla Af1s NPOBEPKM COCTOSHWS KOHTAKTOB Ha BbIBOAAX Ha-
rpeBaTenien, KEMMHONM KOMoake, TepMOperynstope. KOHTaKTHble MOBEPXHOCTU [OMKHbI ObiTh
YNCTLIMU, HE OKWUCTIEHHBIMM, NMOTHOCTb KOHTAKTHBIX COEAMHEHMIA AOIMKHA ObiTb TakoBa, YTODbI
He BO3HWKaro UCKPEHUE;

- He pexe 0fHOro pasa B YeTbIpe MecsLa Ans NpoBepk CONPOTUBNEHUS u3onauum TOHOB OTHO-
CUTENBHO KOpMyca KaMeHKM, 3Ty NPOBEPKY CneayeT NpOBOAUTL Nepes KaxabiM BKMIOYEHUEM NO-
cne gnuTensHoro npoctost (bonee Mecsua);

- He pexe OfHOro pasa B TpW Mecsilla HeobX0AMMO NPOBEPSATb COCTOSHWS 3aLUMUTHOTO 3a3emne-
HuS1.

1. MCNONb30OBAHUE KAMEHKHK

7.1. BKINKOYEHME 1 paboTa kaMeHKW JOMKHO OCYLLEeCTBNATLCA Mog Hag3opom. MNpy nepBom BKIHO-
YEHWUM MOXET BblAensTbCA 4biM W rasbl Npy 0bropaHvn HarpeBaTeneit kameHku. [ns ycTpaHeHus 3ana-
Xa cayHa [OrmkHa XOpOLIO BEHTUNMPOBaThbes. Mepen BKMKOYEHMEM HEOBXOAMMO MPOM3BECTU OCMOTP
nomeLLeHns cayHbLans cobntopeHus mep 6e3onacHOCTY akcnnyataumm (cM. n.5).

7.2. OPTAHbI'YNPABJNEHWUSA kameHKku cO BCTPOEHHLIM TEpMOpery-
NATOPOM NPeACTaBNAT U3 cebs TepmMocTaT 1 CBETOCUTHAMbHYHO apMary-
py (MHOMKATOP BKMIOYEHWS U HarpeBa, puc.S).

TepmoperynaTop noaaepxuBaeT Temneparypy B cayHe Ha onpepge- ]

NEHHOM YpOBHE. OKCMEPUMEHTArbHBLIM MYTEM MOXHO ONpeaenuTb onTy- @f

MasibHble napameTpbl HACTPOKK. HaunHalTe ¢ MakcuMarbHoOWM Temnepa- i i

Typbl. Ecrin BO Bpems npuema cayHbl Temnepartypa OKaKeTCs CMLIKOM Pecymap / \/MMW
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BbICOKOM, Crierka noBepHUTe nepeknioyaTenb NPOTUB YacoBOW CTPEMKA.
O6paTuTe BHUMaHWe, 4TO Aaxe HEBOMbLIOE M3MEHEHME MOMOXeEHUs ne- Puc
pekrnioyaTens B pexuMe MakcUManbHOro HarpeBa 3HauUTeNbHO MEHSIET TEMNEPATYPY B CayHe.

Mpu nogaye NUTaHWS Ha KaMeHKy 3aropaeTtcs namna uHaukauum "Cetb", fanee Heobxogumo no-
BEPHYTb PYuKy TEPMOPErynaTopa Ao Lenyka, 3aroputcs namna wHaukauum "Harpes", yto Oynet cura-
NM31poBaTh 0 Havane paboTbl KaMeHKK (puc.5).

7.3. HATPEB CAYHbI criegyet HayaTb NpuMepHO 3a ABa Yaca o npuema npoueayp, YTobbl kamHu
ycnenu HarpeTbca 1 Temnepatypa B CayHe BbIPOBHANAck. PekoMeHayemas Temnepatypa B NapuribHOM
nomeLLeHnn gomkHa Obitb o1 +65°C go +80°C; B 3aBUCUMOCTY OT Balumx npeanouTeHui.

[ns n3mepeHns TemnepaTtypbl U BNAXHOCTU BO3yXa CYLLECTBYHOT Npubopbl, NoaxoasLne Ans uc-
nonb30BaHWs B cayHe. MoCKoNbKy KaAbIi YENOBEK UCMbITLIBAET BNUSHWE napa Mo-pasHoMY, TOYHbIX
pekoMeHAaLuit No TemnepaType napeHus U BNaXHOCTW AaTb HEBO3MOXHO.

BHUMAHMUE: [Mepe Bkn04eHUEM KaMeHKW BCeraa crefyer npoBepsTh, YTO Hafl KAMEHKOW U PAaoM
C Hell HeT HUKaKuX NerkoBocANaMeHsIoLLMXCS NpeMeToB.

7.4. AP B CAYHE. [Mpn HarpeBe BO3ayX cayHbl BbICLIXaeT, MO3TOMY [N151 NOMyYeHUs NogxoasiLed
BNaXHOCTW HeobxoauMO 06nmBaTh ropsume kamHi HebombLLMMI nopLmMaMY Boabl. [ns nonyyeHus napa
ponyckaeTcs nuTb BOAY (cM. n.n.5.11, N.0.5.12) Ha KaMHK XOPOLLO NPOrPETON KaMEHKM TOMIBKO [epeBsiH-
HbIM KOBLLOM C YOMMHEHHON Pyykon. B BoAe Ans cayHbl MOXHO MCMONb30BaTh TOMLKO MpeaHasHayeH-
Hble 1Sl 3TOrQ"apomaTtn3atopsl, cobmnioaas ykasaHus Ha ynakoBke.

TMiogu Mo-pasHoMy NepeHOCAT BO3AENCTBUS Tenna v napa. OnbITHbIM NyTeM MOXHO nogobpats on-
TUManbsHbIE YCroBus napeHus. NoaxoasaLas BNaxHOCTb BO3AyXa BbI3bIBAET MOTEHWE W Nerkoe Abixa-
HWe BoCayHe. Bbicokas BMaxHOCTb MpuW BbICOKOW TeMNepaType He BbI3bIBAET MPUATHLIX OLLYLUEHWH,

memnepamypsl

Ha KaMHu, BMECTO TOro, YToObl NPeBPaTUTLCA B Nap, NpocTo creyeT. C Apyrol CTOPOHbI, NpU HeaocTa-
TOYHOM MOLLHOCTW KaMeHKM, MPOLLeCC Harpesa cayHbl OyAeT HexenaTenbHO JOMrMM, YTO COKpaliaeT
CpOK Cry»6bl HarpeBaTemnbHbIX ANIEMEHTOB.

6.2. MOMELLEHWE CAYHbI n, ocobeHHo, NoTonok cayHbl AOMKHbI ObITb XOPOLLO TENNOU30NMpoBa-
Hbl. Bce NoBEpXHOCTH, HakannuBatLLMe MHOTO Tenna (KUpnuY, WTykaTypka v T.M.) YBENMYUBAIOT BPeMS
npeLBapuTENBHONO NPOrpesa W JOMKHbI ObiTb yTenneHsl antoM1HMeBOR (onbroi 1 MuHBaTol. Ecnm Ha
CTEHaX-WUnK NOTOMKe CayHbl €CTb HE YTeNneHHble NOBEPXHOCTM (KUpNUYHas Knaaka, kaMeHHas 0bnuLos-
ka,-kacdbenb 1 Ap. kameHHble MaTepuar), To HeobXo4UMO NocuUUTaTh UX-MAOLLAMAb, YMHOXMUTL NOMYyYEH-
Hblil pesynbTaT Ha 1,2 1 npubaBuTb K NOCYUTAHHON paHee KybaType. Hanuune cTeknsHHoW aBepu npu-
BaBnseT k nony4eHHoMy obbemy elle 1.5 M3., a ecnm CTeHbl BbIMOAHEHb! M3 GpeBeH Oe3 LononHuTeNb-
HOW OTZenKku (CTeHbl He OBLUMTbLI BAroHKOM C TEMMOM30NsLMEid), TO pacieTHbIi 0BbeM cayHbl HeobXxo-
OMMO YMHOXWTb Ha 1,5.

TemnepaTypa napunku yMeHbLWaeTcs OT noTonka BHW3. Temneparypa Beepxy goxoaut go 110°C
MOCTENEeHHO CHWXKasACh B HWXHe 3oHe Ao 40°C. B,cBA3M ¢ 3TUM, MeXOY BEPXHUM NOSIKOM U NOTOMNKOM
Lenecoobpa3sHo octaBuTb paccTosiHre 110 — 120¢M.

6.3. BEHTUNALWA CAYHBbI, ocyllecTBneHHas HagnexaliuMm obpasom, cosfaet kKomdopTHble yc-
noBus Npu Npueme npoLieayp. AuameTpbl BEHTUNALMOHHBIX TPYO AOMKHBI ObITb JOCTATOYHBI ANs 06Me-
Ha Bo3gyxa 3...5 pa3 B yac u coctaBnsoT 12 — 20 cM. B BEHTUNALMOHHBIX NpoemMax npeaycMaTpuBaroT-
Cs perynvpyemble knanaHs! (LLnbepbl); KOTOpbIE 3aKpbIBAKOTCS BO BPEMS NpeABapUTENbHOMO pasorpesa.
TMPUTOYHBIN KaHan BEHTUNALMKM pa3MeLLaeTcs B 30He YCTaHOBKM KAMEHKM, HE BbILLE ee BEPXHEN YacTy.
PacnonoxeHue knanaHa BbITSXHOMO BO3Ayxa 0CODEHHO BaXHO. YeM Huke OH HaxoauTCs, Yem fanblue
OT KaMeHkw, TeM nyywle. ECAM TpyAHO pacronoXuTb BbITSXHOW KnanaH B Napunke BHU3Y Hedaneko ot
nona, paboTocnocobHy BEHTUNALMIO MOXHO 0DeCneunTb Takke nyTeM BbIBOAA BbITSKHOMO BO3AyXa
noA ABepb B MOEYHOE OTAeneHue.

6.4. YCTAHOBKA KAMEHKW npowussogutca cornacHo puc.1 «Cxema yctaHoBku» u puc.2 «MoH-
Tax». YCTaHOBUTE KAMEHKY U BbIPOBHSIITE e€ Tak, YToObl OHa CTOSNA BEPTUKANBHO C MOMOLLBHO Perynu-
pyeMbIX MO BbICOTE HOXeEK. [Ins KpenneHus kaMeHKW K kapkacy cayHbl UCMONb3YMTE KPOHLLTEMHbI, Kpen-
NeHne KaMeHKWN BO3MOXHO Kak B Yrof, Tak U BAOSb CTEHbI.
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Puc.1 Cxema ycTaHOBKM (CneBa — € JBOWHBLIM KOXYXOM, CripaBa — C OfHaPHbLIM KOXYXOM)
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OKOMo KamMeHKW CTeHbI 1 NON CayHbl AOMKHBI MMETb OrHE3aLLMTHYIO NaHemb U3 NUCTOBOro MeTanna
C TENNOM30NsLmMeil M3 NMCTOBOrO acbecta U MMHBATLI. YCTaHOBKY 3aLUMTHON pPELLeTKM BOKPYT KaMeH-
K1 CnedyeT NPOU3BOAMUTbL Ha PacCTosHUM Yka3aHHOM Ha puc.1 «Cxema yCTaHoBKM.
BHUMAHMWE: Nepen ycTaHOBKOW KaMEHKM YAANWTE 3aLMTHYIO MNEHKY C NOBEPXHOCTM U3Aenus, TaK Kak
OHa npeaHa3HayeHa ANns 3aLiuTbl BO BpEMS TPAHCNOPTUPOBKN.

Puc.2 MonTax (cnesa—c /:lBOI/IHbIM KOXYXOM, B LiEHTpe 1 crpasa — C O/:lI/IHaprIM KO)KyXOM)

[ns KameHkn co BCTPOEHHBLIM TEPMOPErYNSTOPOM HE HYXHO BbIBOAUTL JATyMK Temneparyps! B na-
PUAKY - 3TO NPeayCMOTPEHO KOHCTPYKLIMEHN KAMEHKN.

[ns kameHkm 63 BCTPOEHHOTO TEPMOPErYNATOpa — BbIMyCKAKTCA NyNbThbl YpaBneHus ¢ kanunnsp-
HbIM TEPMOCTATOM /19 PErynuMpoBaHNa TeMneparypbl, a TaK Xe 3MeKTPOHHbIe NporpaMMUpyemMble Myrb-
Tbl. [TynbT ynpaBneHus AOMmKeH ObiTb YCTAHOBNEH B OTAENBHOM, CMEXHBIM C NapuribHbIM NOMELLEHUEM,
¢ cobnioieHeM yCnoBIUn MOHTaXa W SKCMMyaTaLun COrnacHo nacnopTa KOHKPETHOro NynbTa ynpaene-
Hus. JaTyuk Temneparypbl ycTaHaBnNMBaeTCs HENOCPEACTBEHHO B NApUIbHOM NOMELLEHWA B CTOPOHE OT
TEMNOBOr0 NOTOKA 3MEKTPOKAMEHKM W Kakux Nbo Oxnaxpatolyx YCTPOMCTB (4BEper, BEHTUNALMA U

n.), Ha pacctosHum okorno 200MM OT NOTONKa (Ha YPOBHE rOMOBbLIYENoBeka, CUASALLErO Ha BEPXHEM
nornke).

6.5. ANEKTPONUTAHUE KAMEHKW noggoauTcs no TunoBow natunpoBogHoi cxeme «A, B, C, N,
PE» B COOTBETCTBUM C pUC.3., C cobniogeHnem TpeboBaHuil “TIpaBun TEXHUYECKON 3KCMnyaTaLmm anek-
TPOYCTaHOBOK noTpebutenei” u ‘lpaBun no oxpaHe Tpyaa NMpu AKCTNyaTauyuy SNeKTpoyCTaHOBOK”
(MT33M n NMOTIY). AN noakmoYeHNs 3a3eMNeHUs UMeeTcs OTAeNbHasA Knemma, MapkupoBaHHas
3HaKOM 3a3eMneHus.

KameHka CO BCTPOEHHbIM TEPMOPErynsTopoM.-MOAKIOYAETCS K 3MeKTpoceTU CTaumoHapHo, Ge3
BCTPOEHHOrO TEpMOperynaTopa - Yyepes nynbT ynpasneHus. CeyeHne NpoBOAOB C MEHLIMU Xuramu
BOIKHO BbiTb He MeHee YkasaHHbIX B Tabnuue 3, ceyeHre NPOBOAOB 3aLLMTHOIO 3a3eMINEHNs — He Me-
Hee pasHbIx. MuTatowwmin kabenb JoMmkeH MMeTb 0060nouKy u3 Tepmoctoiikoro (min 180°C) matepuana,
Hanpumep kabenb mapku PKI'M, TNPKA unw gpyroit TepMoCTOliKuii kabenb.

Tabnuua 3

Tun uspenus OKM-4,5 9KM-7,0 9KM-9,0

ga”p’“‘e””e MATAOWEH CETH,| 43804 10% | 220+10% | 3x380£10% | 220410% | 3x380£10% | 220+10%

CeyeHue NpoBoaos, MM2 min 1,5 2,5 2,5 4,0 2,5 6,5

MoTpebnsieMblid OT ceTn Tok, A 6,8 20,5 10,6 31,8 13,6 4

[ns nogkntoyeHns Kk ogHodasHoM ceTn HeobXoaMMO BbIBOABI TPex (a3 Ha KneMMHo# konoake 06b-
€MHUTb NEepeMbIYKON, CeYEHNEM He MeHee dhasHoro Nposoga (cM. Tabnuuy 3).

[ns nopcoenunHeHMs KaMeHKM K CETM HeOBXOAMMO OTKPYTWUTb OHO OCHOBAHMS; MOCME Yero, Yepes
kabenbHblil BBOA, PacnonoXeHHbIi C 3aHei CTOPOHbI U3enus NpoLeTb NPOBOA, M NOXKaTh ero rankomn
kabensHOro Boaa. KoHubl MPOBOAOB KPENSATCS Ha COOTBETCTBYIOLME KNEMMbl KIEMMHON KONOAKA B
COOTBETCTBUN C MAPKUPOBKOH.
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XT1 Konodka knemmHas
XT1 Konodka knemmHas HL1.H2  Apmamypa cbemocuznaneHas
SK1 Tepmocmam PE Inemenm 3a3emneHus EKTEK3  Inexmponozpebamens
EK1.EK3  3nexmporazpebamens PE 3nemenm 3a3emneHus

Puc.3 CxeMa anekTpuyeckas npuHLMNUansHas-(Cnesa — o BCTPOEHHbLIM TEPMOPETYNATOPOM)

BHUMAHMUE: [Npu nogknioveHnn crefyet nPOBEPUTb 3aTsKKY BCEX TOKOBEAYLUMX KOHTAKTHbIX coeau-
HEHUA.

Mepen MOHTaXOM KaMeHKM, a TaKKe nocre ANWUTENbHbIX NepepbiBoB B pabote, mecsy u 6onee,
npoBepbTE COMPOTUBIIEHWE U3ONALMA HarpeBaTenbHbIX 3IEMEHTOB, KOTOPOE AOMKHO ObiTb He MeHee
0,5 MOwm (B ropsiyem cocTtosiHu). B criyyae HecoOTBETCTBUS COMPOTUBIEHNS U3OMALMM 4NS ero BOC-
CTaHOBMEHWS CreayeT NPOCYLUTL HarpeBaTenbHble anemeHTbl npu Temnepatype 120...200°C B Teye-
HWe 4...6 yac. [JonyckaeTca cyluka npu nocneaoBaTensHOM BKITIOYEHUM HarpesaTenen B 0AHO(asHoN
ceTu.

6.6. KAMHMU, vcnonb3yemble Ans KaMeHKM, JOMKHbI BblaepkuBaTh GonbluMe TemMnepaTypHble kone-
BaHus, He BblgensaTb 3anaxa 1 Nbinu (CneynansbHo NpeaHasHayYeHHbIe ANs UCMONb30BaHUS B KAMEHKE).
TNyyiwme kamHu - 6asanbTbl, Anabasbl, rabbpo-grabassl v NepugoTUTHI d)paKLWIVI 5-10cm. I'Iepen yKnag-
kot ux Heobxogumo o6MbITb. [Mpolece RS o o .
yKnaaku nokasaH Ha puc.4. RITT [ 7 )

YknagblBaiTe KaMHM B €MKOCTb
(BEpXHSAS YacTb Kopryca) KaMEHKM aKKy-
paTtHoO, Takum obpa3om, 4Tobbl He 3a-
TPYAHATb LMPKYNALMIO BO3AyXa B KaMeH-
Ke, yknagka KamHen B TPEYrorbHUK «3K-
paHa» 3anpelyeHa. KamHu JOmkHbI non-
HOCTbIO  3aKpblBaTb  HarpeBaTerbHble
3NEeMeHTbI, HO He crefyeT ykrnagblBaTb
KaMHU BbICOKOW ropkol. He cnegyet npu-
naratb ycunue, YTobbl pasMecTUTb KaMHH
MexXgy HarpeBaTenbHbIMU 3rIeMEHTaMM.

Mpy NONb30BaHUW KAMEHKOM KaMHW NOCTENEHHO Pa3pyLUaloTCs, NO3ITOMY HeobXoaUMO nepeknagbl-
BaTb WX HE pexe pa3a B LUECTb MECALIEB, a NPW MHTEHCUBHOM MOMb30BaHWK elle valye. Hanuune men-
KWX KaMHel NPUBOAMUT K 3aKnMHMBAHWIO TOH, 4TO MOXET NPMUBECTW K NPEXOEBPEMEHHOMY BbIXOLY U3
CTPOS KAMEHKM.

BHUMAHUE: 3awutute pyku.nepen yknaakon KamHen, OCTpble Kpas Koxyxa MOryT NpuBECTW K nope-
3am. Hukora He ncnonb3yiite kameHky 6e3 kamHelt, 3T0 MOXET NPUBECTY K NOXapy.

Puc.t Cxema yknadku kaMHed
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