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CopepkaHue HacTosLLEero 4OKYMEeHTa OCHOBaHO Ha caMblxX MOCreaHuX AaHHbIX 1
KacaeTcs MaTepuarnoB, CYyLIECTBOBaBLUMX Ha MOMEHT COCTaBleHus. TeM He
MeHee, B CBA3M C BbICOKMMM TeMMnaMu pasBUTUSA OAHHOW OTpaciv KOMMaHus He
MOXeT OpaTb Ha cebsi OTBETCTBEHHOCTb 3a MoOble U3MEHEHUS B TEXHUYECKMX

XapaKTeEPUCTUKAX, KOTOPble MOryT TEM WIIM UHbIM 0Opa3oM MNOBMAWSATbL Ha CyTb
N3MOXEHHbIX CBEAEHUN.

AcTaHa
TOO «TEMNOTEXHUK-HC»
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1. TNPEONCINOBUE

B pmaHHOM pyKoBOACTBE coAepXaTcs YyKasaHusi MO MOHTaxy, BBody B
aKcnnyaTauuto 1 oBCNyXMBaHUIO NIACTUHYATBLIX Tenio0OMEeHHMKOB KOMMaHUM
«TennotexHnk-HC».

[lokyMeHT paccuMtaH Ha CcheuManucToB MO  MOHTaxy, 9KCniyataumu u
obcnykmBaHuio  TennoodMeHHunkoB.  [lepeg  Hayanom  nobbix  paboT
pekomMmeHayeTCA O3HaKOMUTbLCA C HACTOALLUMM OJOKYMEHTOM.

2. BBEOEHWE

[laHHOe pyKoBOACTBO MPMMEHMMO KO BCEM TEMNIOOOMEHHMKaM, N3roTaBnmBaeMbIiM
1 nocTaBnsgemMbiM KoMnaHnen « TennotexHmnk-HC»

«TennotexHMk-HC» He HeceT HUKaKoM OTBETCTBEHHOCTMU 3a NO6Gon yLlepo,
BO3HUKLIUM B pe3yfibTaTe HenpaBUIIbHOTO MOHTaXa, 3KcnnyaTtauuu u
ob6cnyXuBaHMA nNacTUH4YaTbIX Tennoob6MeHHMKOB «TennoTtexHuk-HC»
a TaKxe 3a HecoOnAeHWe yKkasaHWM HaCTOSLEro pykoBoacTBa.

CnenyeT oTMeTUTb, YTO Tennioo6mMeHHUKM « TennoTtexHuk-HC» cneunansHo
CNpPOEKTUpPOBaHbI U W3roToBrieHbl OnsA pabGouyuMx ycrnoBMWA 3aKa3uuka
(naBneHmne, Temnepatypa u Bug dnouaa). HeoxmpaHHble cKauku
JaBrieHus, BbiXogsue 3a npenenbl HOpMarnbHOro paéouero gaBrieHUst
(vnn nepenagoB gaBneHusl), KOTOpblie MOryT NPOU3OWUTM B Xo4e 3anycka
MNU  OCTAaHOBKM CUCTEMbl, CMOCOOHbLI 3HaYUTeNLHO MNOBpPeauTb
Tens006MeHHUK " OOMKHbI B obsA3zaTenbLHOM nopsigke
npegoTBpawatbes. KomnaHusa «TennoTexHuk-HC» He MoXeT  HecTu
OTBETCTBEHHOCTb 3a JI0Oble MOBpPeXOeHUsl, BO3HUKLUNE B pe3ynbTaTe
3KcnsyaTauum ¢ OTKIIOHEHUEM OT pacyeTHbIX YCIIOBUN.

Mpy HeobXoguMOCTM BHECEHWSI WU3MEHEHWA B pacyeTHble YCMOBWS, CriegyeT
06paTTLCA B KOMMNaHuto « TennotexHnk-HC» ¢ MCnonb30BaHMEM KOHTaKTHbLIX JAaHHbIX,
NpVBEAEHHbIX Ha CTpaHuue 24. Beoa TennooOMEHHMKa B SKCMyaTauuio ¢ y4eToM
N3MEeHEHHbIX yCcnosum Jonyckaetcs TOJSbKO nocrie npoBeaeHus
COOTBETCTBYIOLLEro OCMOTPa U MOMy4YeHUS NMUCbMEHHOIO pa3peLUeHnss KoMNaHum

B nacnopTHylo Tabnuuky TennoobMeHHWKa Takke [AOMKHbl ObiTb BHECEHb!
COOTBETCTBYIOLLME U3MEHEHMS.

3. TPEOYINPEXOEHNA O COBJIFOOEHNAN
HOPM BE3OINACHOCTWU

3.1 MNpepynpexneHus o cobnogeHMn HoOpMm 6e3onacHOCTU

Mpn MOHTaxe, aKcnnyaTaumMm U 06CyXMBaHMN NIACTUHYATLIX TENNI00OMEHHUKOB
cnepnyet cobnopate cnegyolme npasuna:

BbINONHATL AENCTBYOLLNE NOMOXKEHMS TEXHUKM ©6€30MacHOCTH.

Mepen Havanom nobbIX paboT YyOOCTOBEPUTLCS, 4YTO TEMNOOOMEHHUKN He
HaxoOdaTCs Nof AaBneHneM 1 nx Temnepartypa Huke 40°C.

Mcnonb3oBaTtb pykaBuubl BO M3bexaHue noBpexaeHun n TpaBm npu paboTe ¢
nnacTMHamm ¢ OCTPbIMW yrramu.

Bo Bcex cnydyasx obecneuntb CobGMnoAeHME MECTHbIX 3aKOHOB U HOPMATMBHbIX
aKTOB, KaCalLLIMXCHA OXpaHbl TpyAa U OKpY>KatoLLEen cpeabl.
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XKenTbin TpeyronbHUK

Cm. B pyKOBOACTBE COOTBETCTBYOLLEE MpeaynpexaeHne o CobniogeHnn TEXHUKN
6esonacHocTu! Bce npepynpexaeHus o cOONOAEHUM TeEXHUKM 6e30macHOCTU
OTHOCATCSA K CUTyauusiM, NpuW KOTOPbIX BO3MOXHO MOJyYeHMEe TpaBMm, MU
0003Ha4alTCs CNeayoLLMM 3HAKOM.

4. OBLNE NONOXEHNA

4.1 OnpegeneHue Tuna TenyI006MeHHMKA

Bce nnactuHyaTble TennoodMeHHUKM KoMnaHnum « TennotexHnk-HC» noctaBnsaroTcs
C nacnopTHoun Tabnuykon. Ha gaHHom Tabnuyke ykasaHa criegytowas nHpopmaums:

Puc. 1

(T7) TENNOTEXHHK

r. AcTaHa, p-H BaikoHsblip, yn. 191, 34. 61
Ten. 8 (7172) 25 65 25, +7 708 425 65 25
e-mail: info@tt-ns.kz; www.tt-ns.kz

TENNOOBMEHHUK
TMIACTUHYATbIN PA3BOPHbIN
CT TOO 151040006010-004-2023

Tun TT-PHE-0

Pacuyem Ne 0000000 FOP.CPEJA XOIN.CPEOA
Tun pa6oueit cpeabl

Pacxog, kric

Temnepatypa Ha Bxoae, °C
TemnepaTtypa Ha Bbixoae, °C

MoTtepsa AaBnexus, 6ap

TennoBas Harpyska, kBT

Koad. Tennonepenaun, W/(m** °K)
AdhekTMBHAA Nnowaab, m?

Yucno NNacTuH, KOMNaHoOBKa NNacTuH

BHYTpeHHUI1 06beM, N

TonwuHa, MaTepuan NnacTuH
Matepuan npoknagok
PacuyeTHoe/npo6Hoe aaBnexue, kMa
PacueTtHas Temneparypa, °C

Macca, kr

CepuiiHbIA HOMep

CXEMA MNOAKIIOYEHUSA NOPTOB NTO
HA HENOABWXXHOW NINIUTE

BxoA rpetolieit cpeab

P |

BbiX0 Harpesaemoi
cpeab!

=)

BLIX0A rpetoLLeil cpeab! F4 F3 BxoA Harpesaemoit
o ;

cpenb!

Kneiimo OTK:

00.0000
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4.2 T[paBuna akcnnyatauum

B HacTosiLeM pyKOBOACTBE MO 3KCMilyaTauMu copepXaTcsi ykasaHus u obime
CBefeHVs1 0 MpaBwUrbHOW M Ge3onacHo 3JkcniyaTaumm yctaHoBkM. Bo mHormx
crnyyasix MpPUYMHONM aBapumn SBNSETCs HenpaBunbHas akcnnyaTtauusa! Heobxogmumo
B 06s13aTENBHOM MOpsiAKe TLWATENIbHO 03HAKOMMUTLCS CO BCEMM YKa3aHUsSIMU U, B
nepBylo ouyepefb, 06ecrneunTb MOCTOSIHHBLIA AOCTYN K 3TOMY [OKYMEHTY Tex
CMeumanmncToB, KOTOpble OTBEYaloT 3a MOHTaX, OBCnyXMBaHWE U 3IKChnyaTaumio
TennoobmeHHuKa. [laHHoe pyKOBOACTBO He MPUHECET HUKaKOW Monb3bl, €Crn He
Oynet [OCTYNHO AN O3HaKOMSIEHUsI B TOT MOMEHT, Korga OHO noTpebyeTcs
BaLlemy nepcoHarty.

B cnyyae oGHapyxeHUsi Heronagku, He ONMCaHHOW B HACTOSILLEM PYKOBOACTBE,
cregyetr  obpaTuTbCA K NPeAcTaBUTENSM  KOMMaHWM.
MogrotoBneHHoe K BBOAY B aKcnnyaTauuioo o6GopyaoBaHME He MOXeT ObiTb
3anyLleHo 10 Tex Nop, noka He ycTpaHeHbl BCe HEUCMNPaBHOCTM U HEe MPOSICHEHbI
BCE BOMPOCHI, BbI3blBaOLLNE COMHEHUS!

Bo nsbexaHve noBpexaeHWn Unu TpaBM criegyeT HEYKOCHUTENbHO BbIMOMHATH
BCE YKasaHWs 1 cobnogate AENCTBYKOLME HOPMbl TEXHUKM ©e30macHOCTU.
Cnepayet Takke MCMOMb30BaTb BCe HEOOXOOAUMbIE 3alUMTHbIE NPUCNOCOBNeHus, ¢
y4eTOM OCOBEHHOCTEN Ballero TEXHOMOMMYeCcKoro npoLecca Unm CBA3aHHbIX C HUM
ycnosun paboTbl.

HeobxogMmo  OoTMETUTb,  4TO  HawmM  TENNOOOMEHHUKM  creumanbHO
CNPOEKTUPOBaHbI U M3rOTOBMEHbl Ans paboumx ycrnoBui 3akasvuka ( gaBneHue,
Temnepatypa u Bug HocuTens). HeoxunaaHHble Ckaykn AaBneHus, BbIXOAsLME 3a
npegensl HOpManbHOro paboyero AaBneHus (MnNu Nepenagos AaBneHus ), KoTopble
MOryT I'IpOVI3OI7ITI/I B Xode 3anyCka Winm OCTaHOBKM CUCTEMBbI, CMOCOOHbI
3HaUYUTENbHO MOBPEAUTb TEMNOOOMEHHUK U OOMKHbI B 0BA3aTensHOM Mopsiake
npepotBpawatbed. KoMnaHusi H6 MOXET HeCTM OTBETCTBEHHOCTb 3a

ntobble NoBpeXAeHUs, BO3HMKLLNE B pe3ynbTaTe 3KCNyaTaummn ¢ OTKITOHEHNEM OT
pac4eTHbIX YCIOBUIA.

Mpn HeOOXOAMMOCTM BHECEHMSI W3MEHEHWUA B pacyeTHble YCNoBuSA crnegyet
obpaTnTbCa B KomnaHuto « TennotexHuk-HC». BBog B akcnnyatauuio ¢

YYETOM U3MEHEHHbLIX YCMNOBWUA [OMyCKaeTcs TOMbKO Mocre npoBedeHus
COOTBETCTBYIOLLEN0O OCMOTpPa W MOSMyYeHUss MUCbLMEHHOIO paspeLleHust oT
KomnaHmu. B nacnopTHyto Tabnuuky TennoobMeHHMKa Takke OOSTKHbI

ObITb BHECEHbLI COOTBETCTBYHOLLME N3MEHEHUS.

4.3 Mepbl NpegoCTOPONKHOCTH

Bce BO3MOXHble PUCKM ANA 300POBbs MepcoHana 0603Ha4YeHbl 3HAYKOM
npeaynpexaeHus.

B cnepyroLmx cutyaumsix CyLecTByeT PUCK TENECHbIX MOBPEXAEHUIA:

° Oxor B pe3ynbTare KacaHua TennoobmeHHMKa unu OPpYyrmx KOMMOHEHTOB
YCTaHOBKM;

*  HekoHTponupyemblii BbIGpOC HaxodsLencs nog BbICOKMM AaBreHneM cpenpl,
npy KOTOPOM CYLLECTBYET ONacHOCTb OXOra Unn Apyrnx NoBpexaeHnn;

*  KOHTaKT C XMUYeCKUMmN peareHTamu;

* KacaHve ocTpbIx KpaeB yCTaHOBKW.

B crnepyowmx cutyaumusix CyLLECTBYET PUCK NOBPEXAEHMSI 000pYA0BaHUS:

*  BHellHue cunbi;

*  Kopposus;

* [lencTBME XMMUYECKNX BELLIECTB;

s QOposus;

* YcTanocTb maTepuaros;

* [wgpasnuyeckui yoap;

+  Tennosow n (UNn) MexaHM4deckun yaap;

* HapyweHusa npu TpaHCNOPTUPOBKE M FPY30M04beMHbIX OnepaLmsX.

@
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Mocne npekKpaweHus paGOTbI YCTaHOBKU oTAeJIbHbIe ee 4YaCTu MoryTt
ocTaBaTbCA I'Opﬂ‘-IVIMVI!

B TennoobmeHHMKe OOMyCKaeTCsl MCMOMb30BaHMe TONMbKO TeX (oritoMaoB, KOTopble
yKasaHbl B TEXHUYECKNX XapaKTEPUCTUKAX.

lopaAvyas cpeda He MOXeT [ABUratbCA Yepe3 TEennooOMEHHVWK B OTCYTCTBUU
ABWXEHUS OxNaxgarllen cpedbl. ATO caenaHo BO u3bexaHue MoBpexaeHUs
TennoobMeHHuKa.

B ToM cnyyae, ecnu oxnaxaatolasi cpefia NpUCYTCTBYET, HO HE OBUXKETCS, U Npu
3TOM rops4as cpeda [OBMKETCH 4epe3 TennooOMeHHMK, oxnaxzawollas cpena
HaYHeT KUMEeTb, YTO NPUBEAET K NOBPEXAEHMIO TENNOOBMEHHMKA.

Cne,qyeT npenorBpallatb pe3kme uSMeHeHUA temnepartypbl U JaBreHn4.

B Tom cnydyae, ecnu TennooOMeHHMK (HanoNHEeHHbI BOAOW WM CMECbK Ha
OCHOBE BOAbl), HaxoAsWMIACS B HepaboyemM COCTOSIHMKW, OKasblBaeTcs Mof
BO3ENCTBMEM TEMMEPATYP HWKE HyMs, BO3MOXHbI gedopmauun nnactuH. pu
HanMMuMM  BEPOSAATHOCTM  PE3KOro  MOXOSIo4aHust  TennooOMeHHWK — criegyeT
MOTHOCTBHO OCBOOOAUTL OT HaxoAdsALWerocs B HeM donovaa.

PasbopHble nnactvHYaTble TeNNOOOMEHHUKU MOTyT B 060N MOMEHT AaTb Teub.
PekomeHayeTcs yumTbiBaTb 3TO MpU MOHTaxe. B ontumansHOM crnyyae cneagyet
YCTaHOBUTb MOAAOH MOA Tenro0OMEeHHMKOM AN NpedoTBpalleHust nonagaHus
paboyero dnomga Ha non u (MIM) MOBPEXAEeHUA 3NeKTpoobopyaoBaHMSA
(kOopOTKOE 3amMblKaHWe UMK NOBPEXAEHNE OT Bnarm).

Mpu ncnonb3oBaHUM TEMNOOOMEHHUKA B YCMNOBUSAX Temnepatypbl cbiwe 60° C
WNN C aKTUBHbIMKW bnionaamMn, pPekoMeHOyeTcs orpagutb  TenrnoobMEeHHUK
3alUTHBIM 3KPaHOM ANd nNpegoTBpalleHnst pycka NPUKOCHOBEHNUSA K HEMY.

Mpn HeobXxoOMMOCTM MNPOBEAEHUSI CBapouYHbIX paboT B HenocpeacTBEeHHOM
Bnun3ocTn ot TeNNoobMeHHMKa, HE AOMYCKAETCS UCNOSb30BaHNE TennooOMeHHVKa
B KayecTBe 3a3eMIIeHUs.

3]'IeKTpVI‘-IeCKVIe TOKU CI'IOCO6HbI HaHECTU 3Ha4yunTelbHblE NOBPEXOAEHNA NNACTUHAM
N NpOKnagkam.

Mpn HEeOBXOAMMOCTIN NMPOBEAEHMS CBAPOYHbIX pAaboT Ha TeENNOOOMEHHUKe crneagyeT
OTCOEANHNTbL chraHubl 1 OTKMUYNTL TENNOOOMEHHMK OT 00LLEeN CUCTEMBI.

4.4 TennoBou pacueT

TennooBbMEHHUKM NnacTMHYaToro Tmuna CnpoeKTnpoBaHbl N N3rOTOBJ1EHbI C
MCMNOSb30BaHMEM HOBEMLUNX TEXHOSTOMMN.

lMepen npoBedeHMEM WUCMbITAHUMM NPOU3BOAMTENBHOCTM criegyeT obecneynTb
abCOMOTHYO YMCTOTY TENNOOOMEHHMKA.

Ha nacnopTHoi Tabnuyke ykasaHbl HOMWHAanbHasi MOLLHOCTb U MOTepu
OaBneHust.

MokasaTenb NageHusa OaBfieHUs MOXET OTKITOHATbCS Ha BENMNYNHY 00 15 % ot
NnacnopTHbIX AdaHHbIX B 3aBUCMMOCTU OT TOJIWWHBLI NfaCTUHbI, Matepuana
NCMNONMHEHNA U pa3HULblI Mexay ABYyMA paGOHVIMVI AaBneHnAaMn.
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5. KOHCTPYKUNA
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5.1 Pama 8

TennoobMeHHUK COCTOUT U3 HEMOABWXKHOW MAUTbI M MPYXKUMHOW MAUTbI, BEPXHEN
N HWKHEW HanpaBnsioLWmMX U 3adHe CTOVKK. ONns npwkaTvsa nnacTuH Apyr K apyry
NCMonb3yloTCsl COeAMHUTENbHbIE ( CTsKHblE) GonTbl. Yucno n pasmep nnacTuH
3aBVCUT OT TWNa TennoobMeHHMKa.

5.2 MnacTtuHbI

[MakeT NnacTMH COCTOUT M3 NNACTUH C UAYLLEN NO Kpar U BOKPYT
OTBEPCTUM KaHaBKoW. YMcno m pasmep nnacTuH 3aBUCUT OT
HeobXxoaMMbIX TEnnoBbIX XapaKTePUCTUK. BoamoxkHO
MCnonb3oBaHWe NIacTUH N3 HePXKaBEOLWEN CTann Unmn TUTaHa,

B 3aBUCMMOCTM OT YCIOBMWIA SKCMyaTaumm.

¥
T

5.3 [Mpoknaakwm
; B kaHaBke nnacTMHbl MMeeTCsa cneuuwanbHas npoknagka. Ee

3afava 3aKnyaeTcs B NpefoTBpalleHny CMelunBaHus cpep
N YTEUKM Hapyxy.

BbiGop  npoknagok  3aBMCMT  OT  pabounx  COYeTaHui
TemnepaTypbl, XMMUYECKOW YCTOMYMBOCTU U OPYTMX BO3MOXKHBIX
YCIOBMIA, KOTOPbIE CrieayeT y4nThIBaTb NP 3aKase.
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'@ﬁ v ' Matepuanom npoknagok MoxeT ObiTh Viton, Nitril unn EPDM.
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B nnactuH4atbix TEnNoobMeHHMKax KoMmnaHmm « TennotexHuk-HC» mncnonb3ytoTest
cneayowme BUabl YNAOTHEHNN:

* KneeBble npoknagku
» T[lpoknagkm «Sonder Lock» (HOBOe MoOKOMeHne NpoKnagok)
» [lpoknagku «Hang-on»

Mpoknagka «ng—on»

Mpoknagka «Sonder Lock»

5.4 Ocoboe npumMmeHeHue

Ecnv nnacTuHYaTbil TennoobMeHHVK paboTaeT OAHOBPEMEHHO C  HECKOIbKUMM
HOCUTENSAMY, MOXET NMOoHaA06GUTLCS YCTaHOBKA NMPOMEXKYTOUYHbIX PAMHbIX MITACTMH.
MpoMeXyToYHble NNacTUHbl 06opPYyAOBaHbl YrIoBLIMU BrloKaMu, OTBeYarLWUMK 3a
COEAVHEHUS MEeXOy PasnMYHbIMU CekuMsiMU. B ogHOM yrroBoM Grioke MOXHO
YCTaHOBWUTbL [Ba COEAVMHEHUs ONs MOAKMHYEHUS K OBYM PasfvyYHbiM CEeKLMAM
NnacTUHYaToOro TenoobMeHHNKa. .
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KOHerTHbIe yCnoBu4a akcninyatauunm
TennoobMeHHMKa YKa3aHbl B nocTaBneHHON
C HUM OOKyMeHTauuwu.

5.5 [paBble/neBble NNacTUHbI

MnacTuHbl MMEKT TaKyl KOHCTPYKLUMIO, KOTOpas

OOMyCKaeT MCMoNb30BaHME MX B KavyeCTBE MNpaBblX WM NEBbIX
nnactuH. [Ing aToro nnacTuHbl Ha4o NPOCTO MOBepHyTb Ha 180°.

MpaBble 1 nesble NAACTUHbI:

B npaBbix nnactMHax NoTok MAET 13 0TBEPCTUS 2 B OTBepcTme 3
unu, HaobopoT, N3 oTBepcTUa 3 B OTBEpCTUE 2.

B npaBbix nnacTnHax notok MAET U3 oTBepcTusa 1 B otBepcTue 4
unu, HaobopoT, 13 oTBepcTusa 4 B oTBepcTue 1.

OTKpbITUE OTBEPCTUI B YITIOBbIX GrI0Kax OMUCAHO B «KOAOBbIX
o60o3HaveHuax nnactuHy». Hanpumep, 1234 o3HavaeT, 4TO BCe
YrMoBbl€ OTBEPCTUS OTKPbITHI.

Kaxxgas nnactvHa MMeeT criegytolme OTNNYNTENbHbIE MPU3HAaKU:
KOHMrypaumsi npoknagku, oTBepCTUsMMI, BbIOUTbIM Ha
nnactuHe, UCMOSTHEHNE — TEPMUYECKN ONTMHHAA UK KOPOTKas.




Tunbl NNacTuH:
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lMepBas nnactTMHa ¢ NpoKnagKon

JleBass nnactmHa ¢ npoknagkomn

lMpaBasa nnactuMHa c NPOKIagKon

OkoHeYHas nnacTvMHa ¢ NpPoKagkon

TepMVI‘-IeCKVI ONMMHHAaA nnactuHa

TepMI/I\-IeCKI/I KOpPOTKaaA niactnHa
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6. MOHTAX
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6.1 TpeboBaHuA K MECTy MOHTaxa

Heobxogumo  obecneynTb  HanmuMymMe  [OOCTaTO4MHOro
cBOOOAHOrO NPOCTPAHCTBA BOKPYr TENNoOOMEeHHMKa Ans
obcnyxmBaHnsi  yCTaHOBKM (OOHOBNEHNS MMAACTUH,
CTArMBaHWS KOMMMEKTa NNacTyuH).

CTtangapTHbIM NpaBUiIOM SAABNSIETCA HanuuMe cBoOO4HOro
NpPOCTpPaHCTBa BOKPYr TennoodMeHHuka, ot 1,5 o 2 pas
NPEBbILLAKLLENO LLMPUHY YCTAaHOBKM.

6.2 TpaHcnopTupoBKa, rpy3onoabeMHblIe
ornepauuu u xpaHeHue

BHUMAHMUE: Bo usbexxaHme nony4yeHMA TpaBM crniegyeT UCMNOMb30BaTb TOJMbLKO noaxoasiiee
rpysonogbemHoe oGopypoBaHue. [pu HeobOxoAMMOCTU MNOAHATbL BeCb TENNOOOMEeHHUK
LeriMkom criegyeT UCnosib3oBaTb CTponbl. [paBunbHOe Ucnonb3oBaHMe CTPON NMOKa3aHo Ha
pUCYHKe.

i
W
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Fpy3onogbemHble onepauuu:

Kak npaBuno, TennooOMEHHWKM MOCTaBMSATCA B FOPU3OHTaNbHOM
MOMOXEHNN Ha rpy30BOM MNOAAOHE. OTO MO3BOMSET NepeBO3UTb WX
NpY NOMOLLU BUITOYHbIX MOTPY34MKOB.

MogHATHE yCTaHOBKMU:

* Y0GpaTb Bce npucnocobneHns, Kpensawme TennoobMeHHNK K
NOAOHY;

»  3akpenutb CTPOMbl BOKPYr OOHOro 0onTa C KaXKgoW CTOPOHbI, Kak
9TO MoKas3aHO Ha pucyHke. He pgonyckaeTca umcnonb3oBaTb
CTallbHbl€ TPOCbI UK uenm!

e [lpunogHsTb TENNOOOMEHHMK C NOAA0HA;

*  AKKypaTHO OMyCTUTb TEMNIIO0OMEHHUK B BEPTUKAIbHOM MOSTOXEHUN
N MOCTaBUTb «HA HOTM» HA MECTe 3KCMnyaTauum;

*  CHATb CTpOMbI 1 NPUKPENUTL TEMNOOOMEHHMK K NOy.

He ponyckaeTcAa npunogHumatb TennooOMeHHMK 3a MecTa
noAaknyYeHus Tpyod nnu wtndTbl BOKpYr HUX!

BHumaHue:

Ob6s3aTenbHO: VMicnonb3oBaTb NPOYLUUHBI (MPU UX HanM4yun)
MpunogHMMaTh 3a BEPXHIOK YacTb
HenoABWXXHON NNUThI
KpenuTb cTponbl 3a 60MThl pAAOM C
HEeNoaBWMXHOM MIUTON

He ponyckaeTcs: MpunogHMmMaTh TennoobMeHHWK 3a MecTa
nogknoveHnst Tpyo
MpunogHMMaTh TEMOOOBMEHHUK CO CTOPOHbI
NPWKUMHON MnTl
MpunogHMMaTh TeNNooOMEHHNMK 3a
MPOMEXYTOYHYIO NANTY
MpunogHMMaTh TENNOOOMEHHUK C KpenneHnem
CTpOnNbI PAAOM C NPUXUMHON NANTON

XpaHeHue:

B cnyyae BO3HWKHOBEHUSI HEOOXOAMMOCTM B [ONTOBPEMEHHOM XpaHEeHWUM
TennoobMeHHuKa (0T 1 Mecsua 1 JonbLue), cneayeT NpPeanpuHSaTL onpeaeneHHble
Mepbl NPegoCTOPOXHOCTU OANA npeaoTBpalleHna HeXenaTterbHOro noBpexaeHusa
obopyaoBaHus.

MpegnoytutenbHee BCEro XpaHWTb TEMSOOOMEHHMK BHYTPM MOMELLEHMS MpuU
Temnepatype ot 15 go 20 °C u BnaxHocTn He 6onee 70%.

B ToM cnyyae, ecnu Takue ycrnoBusi 06ecneyunTb HEBO3MOXHO, CNeQyeT NOMECTUTb
TENNOOOMEHHWK B EPEBSAHHbIV ALLKK C BHYTPEHHEN 00MBKON, NpeaoTBpaLlatoLLen
NPOHMKHOBEHWE BRaru.

Hu npu kakmx ycnoBusix He OOMYyCKaeTcsi Hanuuve B nomelleHun obopynoBaHus,
MPOM3BOASALLErO O30H, BKMOYasa 3MeKTpoAaBurateny unm obopyaoBaHUe OyroBOK
CBapku, MOCKOMbKY O30H paspyllaeT OOMbLUMHCTBO PE3UHOBBLIX MaTepuarnos.
Takke He criedyeT XpaHWTb B 9TOM MOMELLIEHMN OpraHuYeckne pacTBopuUTENU Unu
KACMNOTbl WM WUCKMOYUTL OOpas3oBaHWe TEenmoBOro WnM  ynsTpaduoneToBoro
N3nyYeHus.

12
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6.3 MoHTax TpyOHbIX cCOeANHEeHUN

B 3aBucuMoCTM OT TMNa nNnacTMHYaThle TENIO0OMEHHVKM NOCTaBNSTCA
¢ onaHuamun, MmygTaMmu, BUHTOBbIMWU Tpybamu u T.4.

Mpn nogkno4yeHUn TPyOHOM OOBA3KU K TensI006MeHHUKY Heobxogumo
yOOCTOBEPUTLCA B OTCYTCTBUM MEXAHMYECKMX HaMpPsKeHUun wunum
Harpy3oKk Ha pacTskeHue, OeACTBYHLIUX CO CTOPOHbl TPYObI
Tennoo6mMeHHuKa!

Heobxoaumo coGniogath criegyrolme pekoMmeHaauum:

* OO6ecneunTb noOAAEPXKKY TaXenbix Tpyb. 3TO MNOMOXET NpeaoTBpaTUTb
BO34ENCTBMNE BHELLUHUX CUN Ha TEMNOOOMEHHUK.

e T[py nOOKMOYEHUN MPWXKMMHOM NNUTBI crnedyeT Mcrnonb3oBaTb rnbkue
coedvMHeHus  Ong  npefoTBpalleHns  BO3deWCTBMA  BubOpauuMm  Ha
TennooOmeHHuK. [MoMumo npoyero rmMbkne coeguHeHWs npegoTBpaLlaoT
pacwmpeHve TpyOHOM 0OBSA3KM MNog — BO3AEWMCTBMEM  TemnepaTtypbl B
HanpaeneHun TeNNO0OMEHHUKA.

+ [nbkne coegnHeHWs OOIMKHbI YCTAHABMUBATLCSA B MPOAONbHOM MOMOXEHWUU
OTHOCUTEINBHO NakeTa MMacTuH.

» [lepen nopcoegnHeHnem TpyOHOM OOBA3KM K TEMNOOOMEHHMKY Bce TpyObl
crnegyeT TwaTtenbHO MNPOYUCTUTL Y MPOMbITB.

* C obeunx cTopoH TennoobMmeHHMKa B 0bs3aTenbHOM Mopsiake OormkHa ObiTb
npenycMoTpeHa BbINyCKHas (AblxaTenbHas) apmaTypa.

MpumevaHve: Ons NpaBuUnbHOM MPOAYBKM apmaTtypa AOSPKHaA pacnonaraTbCs B
BEPXHEW TOYKe B HanpaBleHUn TedeHusi pabodelt cpedbl ( NPeanoyTUTENBHO B
BO3OyXOCOOPHOM pe3epByape). Ha kaXgom CoeouMHeHuMM [omkHa  ObITb
YCTaHOBIEHA OTCeKawllasi apMatypa, 4YToObl TEMO00OMEHHMK MOXHO Obino B
noOON MOMEHT OTKPbITBL!

Heobxogumo B ob6si3aTennbHOM nopsigke obGecnevynTb YCTOMYUBOCTb
NOAKIHOYEHHOM K TEMNSI0O0OOMEHHUKY TPYOHOW OOGBA3KU K CKaukamM/pe3kum
M3MeHeHUsAM AaBfieHUs UK TennoBbIM yaapam!

BuHTOBbIE prsHble coeANHeHunA:

B Tom cnyyae, ecnM TennoOOMEHHWK OCHAaLleH BWHTOBbIMKM  TPYOHbLIMK
coeauHeHnaAMHN, cnegyeT yOOCTOBEPUTLCS, YTO 3TU COeaMHEHUs He BpallakTcs
npyv nogknoyeHun Kk TpybHom ob6Bs3ke. B npoTMBHOM cryyae BO3MOXHO
noBpexaeHne MNpoknagkM B MepBor nnacTuHe. MecTo nopknodeHus criegyert
«3aKOHTPUTb»!

dnaHueBble coeaAnHeHunaA:

Mpn HanMuMM B MecCTe MOAKIIYEeHNs pPe3nHOBOW OOKNaaku, Takas obknagka
BbICTYyNaeT B ponu ¢prnaHueBoro ynnoTHeHns. CoeguHntenbHbl onaHel, cnegyet
npukpenute  GonTamm  HEnocpeacTBEHHO K OKOHEYHOW  MnacTuHe ¢
NCNonb3oBaHMEM UMEHLLMXCS OTBEPCTUI C pe3bboi. Bce 6GonThl AomkHbI ObITb
3aTsHYTbl C  OOMHAKOBBLIM YCUITMEM — HEe AOMyCKaeTCcs MNPUIOXKEHUE W3MNULLIHEro
3aTSArMBatoLLLEro YCUNNSA, NOCKOIbKY 3TO MOXET copBaTh pe3bby B pamMHOW NinTe.

Mpn Hanmmumm Ha TennoobMeHHuKe cBOOOAHbLIX OMOPHbIX naHueB Ans
YMNOTHEHNS (oNaHLEBOro COEAMHEHMS CrieayeT UCMONb30BaTb COOTBETCTBYOLLYIO
npoKnaaky.

3a  nCKNoYeHnem cny4aeB, Korga 3TO OroBopeHO WHa4de, MOTOKU >XMAOKOCTU
OOJDKHbI NPOXOAUTb 4Yepes TEennoobMeHHMK BO B3aI/IMOO6paTHbIX HanpasleHnAxX
(I'IpOTI/IB TeL-IeHI/IFI). I'IpM OTCYTCTBUMN MapPKUPOBKN MeECT MNOAKITHOYEHUA CM.
npunaraemMble YepTexun unn I'IOD,pO6HbIe OaHHble B KOMMeEpPYEeCKOM npearioXXeHunn.

@
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7. BBO[L B SKCIITYATAUNIO
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7.1 BBop B akcnnyaTtauuio U npeaBapuTesibHas npoBepka

BeBog B akcnnyatauuMilo  MOXET  OCYLLECTBNATbCA TOMbKO — COTPYAHMKAMM,
UMELMMKN cneumanbHy NOArOTOBKY, UMK cneumanMctaMm KommnaHum
«TennotexHnk-HC» no nycko-HanagoyHbiM paboTam.

yl'lpaBJ'leHVle, 060ny>|<|/|BaH|/|e N PEeMOHT YCTaHOBKM [OOJKHblI MNPOn3BOOANTLCA
TOJIbKO OGy‘-IeHHbIM nepcoHasrnomMm, uMerwLwnMM COOTBETCTBYHOLWLME O0MYCKN WU
paspeLleHust.

O6cnyxuBaHve U YMCTKa TEMNMOOOMEHHUKa OOMKHbI NMPOU3BOAMTHECSA TOMbKO MpwU
OTKIOYEHHON YCTAHOBKE U Npy Temnepartype TennoobmeHHnka Huke 40 °C!

[MpoBepuTb NPaBUITbLHOCTb BCEX COEAMHEHUI (CM. Takke NyHKT 6.3).

dunbTpauus:

Cpepna, npoTekatowas yepes3 TenrnooOMEHHWK, HE OOMKHA codepXaTb YacTuubl
pa3mepom cabiwe 0,5 MM B avameTpe/B AnvHy. [Npu HeobxogmmocTn B Tpybax
crnenyeTt yCTaHOBUTb BHYTPEHHME DUNLTPLI.

MpoBepUTL AaBreHVe U TeMnepaTypy cpedbl U YOOCTOBEPUTLCS, YTO OHU He
npeBbILIAOT NokasaTenu, NpUBEAEHHbIE HA NacnopTHOW Tabrnmuke.

KpaliHe BaxxHO He noaBepraTb TEMNJI006MEHHUK BO3AENCTBUIO TEMJTOBbIX
MNU  MexaHU4YecKUX YyAapoB, MNOCKONbKY 3TO MOXeT TMNpuBecTU K
npexaeBpeMeHHOMY BbiXoAy NPOKafoK U3 CTPos.

7.2 3kcnnyaTtauus

CHavana cnepyeT BKINHOYAUTb XONoAHbIN KOHTYp, 3aTeM rOpﬂ‘-lVlﬁ KOHTYP.

« [lonHOCTbO NPOAYTHL CUCTEMY;

+  3aKkpblTb OTCEKAOLLYI0 apMaTypy Mexay HacoCoOM U TeNNOOGMEHHVKOM;

+ TMonHOCTbIO OTKPbITE apMaTypy, YCTaHOBIEHHYHO B BO3BPaTHOM TpyGonpoBozae,
MAYLWEM OT TENNOOOMEHHUKA;

« 3anycTuTb LMPKYMSLUMOHHBLIA HAcoc, Kak npaBuio, noaknyYaemMbld K
BMYCKHOMY OTBEPCTHUIO;

« TlocTeneHHO MNPUOTKPbIBATb 3aKPbITYI0 OTCEKAOWy apMaTtypy Mexay
HacoOCOM U TeNnno0OMEHHMKOM;

+  Tpwn HEOGXOAUMOCTU MPOBECTM NOBTOPHYIO NPOAYBKY CUCTEMBI.

[MpoBecTn aHanorMyHyo NocregoBaTenbHOCTb AENCTBU AN BTOPOro KOHTypa.
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Mpn ncnonb3oBaHuM Napa B Ka4ecTBe O4HOWU U3 pabouunx cpen:

[onyckaerca wncnonb3oBaHWe TONbKO MNaBHO cpabartbiBalowen apmarypbl
yrnpaBneHns napoMm; OTCEeKalowy apmaTtypy cnegyet OTKpbiBaTb O4YeHb
MeaneHHo!

Mepepn 3anyckom:

* YOocToBepuTbCS B TOM, YTO 3a[BMXKKA YNpaBlieHUs NapoM MOMHOCTbHO
3aKpbITa;

*  YOOCTOBEPUTBLCH B TOM, YTO B TEMNOOOMEHHUKE HE OCTaNoCh KOHAEHCaTa;

* B nepByto oyepenp 3anyckaeTrcsa XONo4HbIA KOHTYpP, 3aTEM NapOBOWN KOHTYP;

° Me,EI,J'IeHHO OTKPbITb  3aABWXKY ynpaBlieHnA napom — 3TO MOMOXET
npenoTBpaTUTb  BO3HWMKHOBEHME MAPABMMYECKOrO yAapa CO  CTOPOHbI
KOHEHcaTa, coaepKallerocsi B NaponpoBOAE, M YMEHbLUNT CKa4voK OaBreHust
1 cuny TEenoBoro yaapa B TennooOMeHHUKe;

*  YOOCTOBEPUTLCA B HanmMuMM KOHAEHCAUMOHHOIO ropllka HeobXxoammoro
pasmepa ans obecrnevyeHns MOMHOro ApeHaka KoHAeHcata - 3TO MO3BONUT
UCKITIO4YUTb NosaBIlieHne BOAHbIX I'IpO6OK BHYTpU TenroobMeHHMKa.

MpoBepuTb NpaBUNLHOCTL paboyero pexuma:

* [lpoBepuTb HanuuMe nynbcauun OaBfeHUs B CUCTEME, Bbl3BaHHOW Hacocamu
Unu ynpaensiowen apmatypor. [Mpu oOHapyxeHun nynbcaunv AaBrieHus,
OCTaHOBUTbL paboTy M BHECTM Heobxoaumble ucnpasneHus. [locTosiHHas
nynbcauus [OaBreHnss MOXeT TMpPUBECTU K YCTanoCTHOMY paspyLUeHMio
NNacTuH.

BusyanbHO NpoBEpUTb YCTAHOBKY Ha HamnmMume yTeyek.
YoocToBeputbcst B TOM, YTO BCS MNpodyBOYHasi apmatypa 3akpbita Ans
WCKMIOYEHMS1 3acacbkiBaHNs BO3ayXa B CUCTEMY.

Mocne Hauana 3KcnfyaTtauMum He [ONycCKaeTcs WM3MEHeHue YCNoBUK
akcnnyatauMm. He  ponyckaeTcs  npeBbilleHWE  MaKCUMalbHbIX
IKCMMyaTauMOHHbIX XapaKTePUCTUK, YKasaHHbIX Ha MNacnopTHOM
Tabnunyke.

7.3 KpatkocpoyHas ocTaHOBKa

|_|pl/l HeobxoaMMocCTu NnpoBECTU KPaTKOCPOYHYKO OCTaHOBKY MjiaCTUH4YaToro
TennoobMeHHuKa cnenyet npuaepXxmnBatbCA NpMBOOUMbBIX HUXKE VIHCprKLl,I/IVIZ

*  MeaneHHoO 3aKkpbiTh YNPaBSALLYO 3a4BMXKKY B FOpSYEM KOHTYpe, COXpaHsas
MOSTHbIVA Pacxof B XONOAHOM KOHTYPE;

*  OTKMOYNTb HACOC ropsiHero KOHTYpa;

+  Oxnagutb TennoobmeHHuK o Temnepartypbl Huxe 40 °C;

*  MeaneHHo 3aKkpbITh YNPaBMSAOLWY0 3a4BMKKY B XONIOAHOM KOHTYPE;

*  OTKMOYNTb HACOC XONOAHOIO KOHTYPa;

*  3aKpblTb BCE OCTaBLUMECS OTCEKAOLME 3a0BUXKKN.

7.4 OTKnOYeHMe Ha OAOJITNI CPOK

Mpy HeoBXxo4MMOCTM NMPOBECTU OTKIOYEHME MNITACTUHYATOro TenmnoobMeHHUKa Ha
OOMrnin CPOK crenyeT NpuaepXnBaTbCa NPUBOOUMbIX HUXKE UHCTPYKLNIA:
BbINnonHWUTL BCe ykasaHWs U3 nyHkTa 7.3, 3aTeM:

* [1o3BONUTb YCTAHOBKE MOMHOCTbLIO OCThITh;

*  Cnyctutb paboune dnonabl U3 060UX KOHTYPOB;

» CwmasaTb pe3bby Ha CTsKHbIX BonTax;

*  Ocnabutb CTskHble 6onTbl TakMMm o0b6pa3om, 4YTOObl MakeT MnacTuH He Obin
CTSHYT (MaKc. cOopoyHbIn pasmep «A» + 10%).

* He ponyckaeTca ocnabneHne CTSXKHbIX OOMTOB [0 TaKOro COCTOSIHMS, Mpu
KOTOPOM Mexay nnacTMHamm MOXET NonacTb rpsdb. PekoMmeHayeTcs NoOBECUTb
Ha  TennoobMeHHWK  npefynpexgatrollyo  Tabnuyky, 4Tobbl  Nepen
nocrneayoLwmnm BO3BpaToOM K aKCNnyaTaumm cneumnanmcTbl He 3abbiny 3aTsHYTb
CTSDKHblEe 6ONThI.

e T[loKpblTb NakeT nnacTUH YepHbIM NMacTUKOM ANA  NpegoTBpalleHus
BO30ENCTBUSA COSTHEYHbIX Ny4en.

Cwm. Takxe pasgen 6.2 - XpaHeHue

@
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8.1 YucTtka obopynoBaHusa 6e3 pa3dopku (UBP)

Unctka obopypmoBaHusi 6e3 pa3bopkum Ha MecTe 3IKcnnyatauum ( nytem
NMPOMbIBKU PACTBOPOM YUCTALLUUNX Bell.l,eCTB)

Ycnosuem nposeaeHus YyBP ABNsaeTcs pacTBOPUMOCTb  OTJIOXKEHUN,
obpasyrowuxca Ha nnactuHax. [pu aTom BCe ocTarnbHble MaTepuarbl B KOHTypax
CUCTEMbI AO0MKHbI OblTb YCTOMYMBBIMU K BO3AENCTBUIO YNCTALLMX BELLLECTB.

PeKomeH.qyeTcn nony4yuTb noarTBepXaeHume OT NocCTaBLUMKaA YUCTALUUX
BeWeCTB OTHOCUTENIbHO TOro, He MNOBpPeAUT M AaHHOe BeLlecTBO
MaTepuan TennoooMeHHuKa.

Mpn HeobxoOMMOCTN MNPOBEAEHUST LMUPKYNSLMOHHOW MPOMbIBKA  PacTBOPOM
crnegyeT obecneyntb MakCMMarbHO BO3MOXHbIA PacXof, KOTOPbIM HW MPU Kakux
YCINOBUSAX He JOIMKEH ObITb HXKe paboyero pacxoga.

CnepoBaTb ykasaHWsiM MOCTaBLUMKa YMCTSLLErO BELLecTBa WM crieuuanucTa no
ounctke. PekomeHayetcs obecneuntb LMPKYNAUMIO YACTSLLENO pacTBopa BHYTPU
TennooOMeHHVKa B TedeHne He MeHee 30 MUHYT.

MpombiBKa

Nocne wucnonb3oBaHMA nNOGOro 4YUCTALLErO BellecTBa cnegyetr B
ob6s3aTenbHOM nopsifke NPOMbITb TENJIOOOMEHHUK YNCTOW NPECHOW BOOOMN.
Mpu ucnonb3oBaHuu TexHonorum YBP npombiBKY crneayeT npoBOoAUTbL B
TeyeHue He MeHee 30 MUHYT.

8.2 HekoTopble BMAbLI YUCTALMUX BELLECTB

Macrno w©n >xupbl MOXHO yganuTb NpY  MNOMOLWWM  BOAO3IMYFbIUPYHOLLNX
pacTBopuTenen macen, Hanpumep npounssoaumMbix BP (Bputuw Metponeym).

OpraHuKky U Xupbl MOXHO yAanuTb pacTBopoM ruapokcuaa Hatpusa (NaOH) c
MakcumanbHou KoHueHTpauuen 1,5% - makc. Temnepatypa 85 °C.

Ona nonyyenus 1,5 % cmecn Heobxoammo passecTn 5 nutpoB 30% NaOH Ha 100
NVTPOB BOApbI.

[nsa yoaneHms KameLLKoB U M3BECTHSIKA MOXHO MCMOMb30BaTh a30THYH KUCMOTY
(HNO3) - makcmmanbHas koHueHTpaumsa 1,5 % - makc. Temnepartypa 65 °C.

[na nonyyexus 1,5 % cmecn Heobxoanmo passectu 2,4 nutpa HNO3 62% Ha 100
NUTPOB BOAbI.

A30THas KuCMnoTa Takke OKa3blBaeT 3aMeTHOEe HakansjvBalLeecs HeraTuBHoOe
BO30ENCTBME Ha 3aLLMTHYIO NIEHKY HepxaBetoLlen ctanu!

BHUMAHMUE: aszoTHasa kucnota v rugpokcua HaTtpusi MOryT noBpeauTb
OTKPbITYIO KOXY, Ffa3a u Crim3ucTyro obonouky. CTtporo pekomeHayeTtcs
MCnonb30BaTb 3aWUTHbIE OYKU U NepUYaTKU.
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8.3 OTKprTMe nyacTMH4YaToro TenyIoo6MeHHUKa

Mpun OTKPLITUM U cBOpKe TenrnoobmeHHUKa HeobxoaMMo cobnioaaTh creayroLme
yKasaHus:

*  VI3mepuTb 1 3anuncatb TEKyLLUMI COOPOYHBIN pasmep «Ay;

* Vcnonb3oBaTb COOTBETCTBYHOLLME UHCTPYMEHTbLI U CMa304HbIE MaTepuansl;

*  OTKNOYNTb TENNOOOMEHHWK B COOTBETCTBMU C YKa3aHusaMu n. 7.3;

«  Oxnagutb TennoobmMeHHuK go temnepatypbl <40 °C;

*  YOocToBepuTbCA B TOM, YTO HU OAMH M3 KOMMOHEHTOB TennoobMeHHUKa He
HaxoamuTca nop AaBleHveM;

*  [louncTuTb CTSKHBIE BONTHI 1 CMa3aTh pe3boy;

*  Ocnabnatb cTskHble 60NTbl paBHOMEPHO B NpaBUIibHOM nopsiake (CM. puc.
10), 4TOGbI MpwXMMHaa nnuta pABuranacb MocTeneHHo, 6e3 nepekocos,
napannenbHO NnacTuHawMm;

*  OTBECTU NPWXXUMHYIO NANTY K 3aAHEN CTONKE;

*  CHATb NNacTWHbI, CTapasiCb He NOBPEAUTL MPOKIaAKN.

BHUMAHMUE: nepen OTKpbITUEM YCTAaHOBKM BO Mu3bexaHue nony4vyeHusi
TpaBM criegyeT MOJNIHOCTbH CHATb AaBMNeHue U CNyCcTUTb ropsiuve U
(vnun) akTUBHbBbIE hnouabl.

BHUMAHUE: ocTtpble kpas. [pu pabote ¢ nnactuHamu cnegyet
HageBaTb pyKaBuULbl.

PekomeHOayuu:

Mepen oTKpbITUEM TEMNO00OMEHHMKA NAKeT NacTUH criedyeT NpomMapkupoBaThb.

B kayecTBe MapKMpOBKWM MOXXHO MPOBECTM AWaroHarnbHY TNUHUIO MO BHELUHEN
noBepxHocTK, puc. 10a, unu nocnegoBarteslbHO NOMETUTL UayLLUMe APYr 3a OPYroM
NnacTuHbI.
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8.4 YucTtka nnacTuH

BHMMAHME:
MNpn ucnonb3oBaHMM YMCTAWMX BelECTB crieayeT B 006sA3aTerlbHOM
nopsiake HageBaTh 3aWUTHbIE OYKU U NepYaTKu.

I'Ile YNCTKE C NPpUMEHEHNEM HUCTAHLLEro BewlecTtBa crieqyeT Ucnosib3oBaTb MArkme
LLETKM N3 HENSTOHA Unn apyroro matepuana.

He AonyckaeTtcsd wucnonb3oBaHUWe MeTarJiIM4eCKux LWeToK, cTanbHoOMn
MOYanKM WNuM HaxpavyHowm 6ymaru, MOCKOJIbKY OHWU TaKXe yaandarT
3aWMNTHYHO NMIEeHKY C NNMacTUH.

[na ynaneHust ctaporo knes Ans Npoknagok crieqyeT UCNonb3oBaTh aLeToH MIn
Apyrve pacTBOpUTENM, HE cofepxKallme xrnopa. B kayecTBe ansTepHaTUBbI MOXHO
UCMNONb30BaTh «HU3KOTEMMNEPATYPHYHO» ra3oByH0 rOPErKy ¢ MATKUM NiiaMmeHeM Ans
nogorpesa 0OpaTHOM CTOPOHbI MMNacTuHbl. He pOonyckaetcs uvcnonb3oBaHue
APYrX ra3oBbIX FOPEroK C « XEeCTKUM» nnameHem. Obecneuntb BeHTUNAUM0. B
OTAENbHbIX CryYasix ycrnex MOXeT MPUHECTU UCTIONb30BaHUE KUMATKA.

I'Iepep, Mcnonb3oBaHNEM 4UCTALLEro BellecTtBa criefyeT NPOKOHCYNbTUPOBATbCA
CO crneumanucTamm — BCe YUCTSLLME BeLLecTBa AOMKHbl OblTb COBMECTUMbI C
mMmaTtepuanom nnactmH n Npoknagok.

B ToMm cny4yae, ecnnn nnactuHbl CHUMAKOTCA AO5nA pyHHOVI YUCTKK, cnenyert
obecneunTb nx o6paTHy+o YCTaHOBKY B npaBuUiibHOM MnopAanke.

CHumMaTbL nnacTuHbl criegyet MO OAHOMW C HaHeCEeHUMeM 4UCIIOBOM
MapKUpoBKu!

[onyckaeTcs ncnonb3oBaHWe 04UCTUTENS BbICOKOrO AABMEHWS, MPpY 3TOM creayeT
cobntogatb 0coby OCTOPOXKHOCTb UM HE MPUMEHATL abpasnBHbIE BELLECTBA.

Ecnn crnon ocagka wunu OpraHukmn [OocTtaTto4yHoO TONCTbIN, NNACTUHbI MOXHO
NOMEeCTUTb B eMKOCTb C COOTBETCTBYHOLLMM YNCTALLUM MaTepnarnom.

NMepeg oGOpaTHOM YCTaHOBKOM nNJIaCTWH, NOABEpPraBLUUXCA YUCTKE
XMMMUYECKMMU BellecTBaMu, UX crnepyeT TWaTeNnbHO MPOMbITb YUCTOM
npecHown Bogon!

BaxHo:

YuncToTa ABMNSETCA BaXKHOW YacTbio pabovero npouecca 1 3HaYnTENbHO BAUSET Ha
adphekTMBHOCTL paboTbl TeNNOOOMEHHMKA. pyM HEJOCTAaTOMHO XOPOLLEN OYUCTKE
BO3MOXHbI criegyloLme nocneacTeus:

*  CMMLUKOM Masbli MOTOK XXWUAKOCTU;
* HepgocTaToyHasi TENNoNPON3BOANTENBHOCTL;
*  COKpalleHue cpoka crybbl TennoobMeHHMKa.

Mpu 3amMeHe nfnacTUHLI B pe3ynbTaTte CUINIbHOro noBpeXxaeHusa d4alle
BCero crnepyet 3aMeHUTb U cocegHue C Hel NNacTUHbI.
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8.5 3ameHa nnacTuH

lMnactuHbl OOMMKHbI ObITb YNCTBIMMU, CyXnmMn n He coaepxatb crnegoB macna unu
Xupa. Ecnn Ha npoknaakax mnn Ha nocago4HbliX MecTax MPOoKnaaoK OocCTarimcb
cneabl macna, nosienseTcs 6onbluas BEPOATHOCTb TOro, 4YTO MNACTUHbI WA
NPpOoKnaakn BbICKONb3HYT CO CBOEro MecTta npu CtdarmBaHUnM YCTaHOBKW. Ecnn Ha
npoknagkax OCTanucCb credbl rpAa3n unn necka, 310 MOXET CTaTb I'IpW-IMHOI;I
nocrneayrLimnx yTe4yek.

e BCE MNocafoyHble MecTa [OMMKHbl ObiTb POBHbLIMU, YUCTLIMU U He
VMETb NMOBPEXAEHWN.
*  BO BCEX CIyyasix criegyeTt UCMonb3oBaTh HOBbIE MPOKIaaKM.

YcTaHOBUTL MlacTuMHbl € cobrniogeHnem  [locnegoBaTenbHOCTU
YCTaAHOBKM MNacTUH — BCe MPOKNadkM OOMKHbI CMOTPETb B CTOPOHY
HenoaBwxHoW nnuTbl. [lpaBble M neBble NNacTWHbl  cnegyet
YepedgoBaTb — €CNM B pesyrbTaTte MofyyYaeTcsi npaBuiibHasi coToBast
CTPYKTypa, MocrnenoBaTeflbHOCTb YCTaHOBKM MpaBbIX/NEBbIX MAacTUH
cobnogeHa BepHo, cM. puc.11.

8.6 3ameHa npoknagok

Mpoknagku 6e3 knes

O™ npoknagkm («Hang-on» n «Sonder Lock», HOBoe mnokoneHue
NPoOKNadoK, He Tpebdylwux Kned) ucnonb3ytotcsa 6e3 aaresvBHOro
maTepuana. Npu nx yctaHoBKe NPOKNagkyM NOSTHOCTLIO BAABMMBAOTCS
B NMOCaA0YHYI0 KaHaBKy UM KPENATCS crneLmanbHbIMU YCTPONCTBAMN.
Mepepn yctaHoBKOW HEOBGXOOUMMO YAOCTOBEPUTLCS, YTO MPOKNAAKM U
KaHaBKa He cogepxar rpsiau!

Knesilumeca npoknagku

[MoBEPXHOCTN OOMKHbI ObITh YACTLIMU U HE coaepaTb CneaoB mMacra.
[onyckaetcsi UCMNONb3oBaHME TONMbKO TaKWX KIeeB, KOTopble He
cogepxart xnopa, Hanpumep, Pliobond 20 nnun 30, Bostic 1782,

3M EC 1099 n Bond Spray 77.

CnepoBaTtb yKaszaHUsIM MPOU3BOAUTENS, NMPUBOOUMbBIM Ha YNakoBKe C
Kreem.

BHUMAHME: npu MCNONb30BaHUN KOMMep4eCcKunx
pacTBopuTeneM U agresMBoB  criegyeT  TwWaTenbHO
cobnoaatb TpeboBaHUsI NPOU3BOAUTEN S, MOCKONIbKY MHOrue
M3 3TUX MaTepuarnoB MOryT NpeacTaBfsATb OMNACHOCTb.
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KonbueBble MpOKMagkM MCMOMb3yKTCA Ha  MPOMEXYTOYHbIX MAMTax B
COEOVHUTENbHBIX MOAKIIOYEHUSX MPWKMMHOW MIUTbI M B «MOMYCBapHbIX»
TENNOOOMEHHMKaXx.

Mpn cbopke TennoobMeHHUKa Ans NPaBUITbHOIO PacoNIOXKEHUST NPOKNaaKu
Heo6Xo4MMO HaHECTU Ha Hee HEMHOTO Kres.

Pe3nHoBbLIe 06KNagKu

I'Ipe,quMOTpeH oauH  BUO  PE3NHOBLIX O6KJ'Ia,E|,OK ana  coeaAnHUTENbHbIX
NOOKITIOYEHNN HENOLBWXHOW MANTbI U BTOpOVI Bna pPe3nHOBbIX o6|<na/:|,0|< ansa
COeaUHUTENBHbIX MOLKITHYEHUN I'IpVI)KI/IMHOIZ MINANTHBI.

8.7 CoOopka naketa nNylacCTUH U UCNbITaHUS NoA AaBJIeHNEeM

*  HaHecTn HemHOro cmaskuM Ha pesbby cTaruBarowwmx 6ontoB. He ponyckatb
nonagaHns CMasku Ha MPOKMNafKkM WM MocafoyHble MecTa MpOKMagoK Ha
nnactMHax. MoKpble Wnu 3arpsisHeHHble MNAAacTUHbI MPU  CKUMAHUM MOryT
nepekocutbecs. B aTom cnyyae cnegyeT pa3obpatb NakeT nnacTuH, NOYUCTUTL
W BbICYWWTb BCE MOBEPXHOCTM, BXOOMBLUME B COMPUKOCHOBEHWE C
npoknagkamu. I'Iocnep,OBaTeano ncCc OOVNHAKOBbIM ycunnem 3aTdaHYTb BCe
fontel Cc cobniogeHvem odepegHocTu ( cM. pucyHok 10 Ha cTp. 17).
PekomeHayeTcs Mcnonb3oBaTh KoY C TPELLOTKOMN.

+ O6ecneuntb MakCUManbHO PaBHOMEPHOE CTArMBaHWE, 4TOObl NAUTHI K
nnacTuHbI Npy paboTe Haxogunuch napannenbHo Apyr Apyry. He gonyckaeTcs
nepekaluMBaHne pamHbIx NAUT 6ornee Yem Ha 5 Mm.

» CTarMBaHue 3aBepLUAETCsi NMOCME TOro, Kak pacCTosiHUE MEXAY BHYTPEHHUMU
NOBEPXHOCTSAMM 0BENX paMHbIX NIUT CTAHET PaBHO pasmepy «Ay, yKkasaHHOMY
Ha 4yepTexe, cM. puc. 12. JTO paccCTosiHME CTAMMBaHUS MOXHO Takke

BbIYMCINUTb npu nomMoLum cnenytoLlen dopMyrbi:
CcOOpOYHOE pacCTosiHMEe = 4YUCMOo nnactMH X (TonwuMHa nnactuH  +
KoadhpmLUMEHT)

KoahdpuumneHT mMoxeT ObiTb pasHbIM Afs pasHbiX TUMOB TEMNO0OMEHHMKOB, HO
00bI4YHO NpuHMMaeTcs paBHbiM 0,1 MMm.

* T[lo okoH4YaHWM paboT Bce CTArMBarome OONTbl AOMMKHbI HaxoOAUTbCA Nof
HanpsbkeHnem. Kannu cmaskvm ¢ HENOABWXKHOM U NPWXXMMHOWM MIUT, a Takke C
nnacTuH criegyeT yaanuThb.

» [lo 3aBepLUeHUN COOPKM TENNTOOOMEHHUK MOXET OblTb NOABEPrHYT UCMLITAHMIO
nog AaeneHvem ( MCMbITaTenbHOE [JaBfieHMe YKas3aHO Ha MnacrnopTHON
Tabnuuke).

Pasmep «A»
Puc. 12

AR

S

=2
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B TOM crny4yae, ecnn paccTtodHune «A» He pocTuraeTcsa nocrne NPpUNoXXeHnA
MaKCMalibHOro CtTArmBaroLero ycunmsa.

e [lpoBepuTb umMCNo nNMacTMH W daHHble O pa3mepe «A» Ha nacrnopTHON
Tabnuuke;

* [lpoBepuTb 5erkocTb Xxog4a BCEX raek W MNOALWMNHUKOBLIX Yy3roB. [lpu
HeobX0AMMOCTM NMPOBECTM YUCTKY, CMa3Ky UM 3aMeHy.

Ecnn He ypaetcsa obecneyntb MOMHYHD FepMeTM3aumnio TennooOMEeHHUKg ero
MOXHO CTArMBaTb MNOCTEMNEHHO A0 AOCTMKEHUSA COOPOYHOro pasmepa «A» MUH puc 1.
Tem He MeHee, MMHMMarbHbIN NoKa3aTerb He AOMKEH ObITb MPEBbLILLEH.

Hu npu kakux ycrnoBusix geAcTBUTENIbHOe paccTosiHne «A» He MOXeT
ObITb MEHbLUe MUHUMaNbLHO AONMYCTUMOro pa3mepa «Ay.

CTtAruBaHMe nNnacTUH TenooOMeHHMKaA npon3BoauUTCA TOJNIbLKO nNpu
MNOJZIHOM OTCYTCTBUU OaBlieHnA B YCTAaHOBKe.

8.8 OO6cnyxuBaHue Teno0o06MeHHUKaA

CpoOKMu — He pexe, 4YeM OA4MH pa3 B rog

CpaBHUTb TEKYLLYI TEMMNEPATYPY N PacXof C AaHHbIMW, 3aMePEHHbIMU NpY BBOAE
B 3KCnnyatauuto.

MpoBepuTb 0bLLEE COCTOSIHNE M NMOMCKaTb NMPU3HAKN BO3MOXKHbIX YTEYEK.
MpoTepeTb gouncTa BCEe MOKPALLUEHHble AeTanv U NPOBEPUTb MOBEPXHOCTU AN
BbISIBIIEHNS] MPU3HAKOB MOBPEXOEHUA — Npu  HeobXOOUMOCTM MPOM3BECTU
«MOAKpPAaCKy».

MpoBepuTb GONTbI U HaNpaBnsAOLWME ANSA BbIABIEHUS PXKaBYMUHbLI; MOYUCTUTD.
MokpbITb pe3bboBble YacTU TOHKMM CIIOEM MOMMOOEHOBOM CMasku  Unu
WHIMOMTOPOM KOppO3uKM ( He JornyckaeTcsi nonagaHve CcMasku W Ap. CXOXUX
BELLECTB Ha MPOKMaAKu NIacTuH).

Ecnun Kk NpwXMMHOW MnvMTe NPUKPENeHbl POSINKK, CMasaTb CBETbIM MalUMHHbLIM
Macriom.
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9. YCTPAHEHWME HEUCIPABHOCTEM

B cny4vyae BO3HUKHOBEHUA HeI/ICI'IpaBHOCTel;I B pa60Te TennoobmeHHuka 6ornbLuas
MX YacTb MOXET ObITb yCTpaHeHa cuiiamMmun Ballero nepcoHarna. B tabnuue Huxe
npuBOOUTCA KpaTkoe onncaHne BO3MOXHbIX HeVICI'IpaBHOCTeVI, a TaKkke ux
NPUYNHDBbI U BapWaHTbl YCTPaHEHUA.

Ycnosuem HenpepbIBHOro 7] npaBuUIIbHOro pyHKLUNOHMPOBaHUA
nnacTMHYaToro Tennoo6MeHHMKA  SABNSETCA  CTporoe cobnigeHue
LONYyCTUMbIX NMokKasaTesiel 3KcrnjyaTauMoOHHOro AaBrieHUsl U TeMnepaTtypbl,
yKa3aHHbIX Ha NacrnopTHOW Tabnuuke.

MpeBbiweHne 3TUX NapamMeTPoOB, AaXe B cllyvyae KpaTKOBPEMEHHOro CKayka
AaBJlieHUusA, MOXeT CTaTb npwwmoﬁ noapexq:leuvm yCTaHOBKVI n npwaecm K
BO3HUKHOBEHUIO HeMCnpaBHOCTeﬁ.

Bo n3bexxaHne 0OporocTosALEro peMoHTa pekoMeHayeTCs NPOBOANTL MOHTaXHbIe
paboTbl U TexHuyeckoe  OOCNyXWBaHME C  MPUBIIEYEHMEM  TOMbLKO
COOTBETCTBYHOLMM 06pa3oM MOAroTOBMEHHOro nepcoHana. Ons aToro MOXHO
0bpaTUTbLCSA B COOTBETCTBYIOLLEE NPEACTaBUTENbCTBO KOMMaHUMN.

HewncnpaBHocTb |Bo3moxHas npuyvHa BoamoxHOe pelueHne
YTeuka B mecTe nogkntoveHust — NpOBEPUTbL Pe3MHOBbLIE 0BKNAAKM
Tpyo (Hanuuue)
— NpoBepuUTb briaHUEeBY NpoKnagky
(Hannune)

— NpPOBEPUTb KOMbLEBYIO NPOKNaaKy
- nogkniounTb Tpybbl 6e3 ycunus

pacTskeHus
CwmeluvBaHune cnionaos — MpPOBEPUTb MNACTUHbI HA Hanu4ne
NnepBOro 1 BTOPOro KOHTypa| oTBepcTui 1 (Mnuv) TPELUH

B nakete nnactuH — MpOBepUTb COOPOYHBIN pa3mep

— MNpOBEPUTb COCTOSIHNE NPOKNAaLOoK
— NpOoBEPUTb NPaBUMbLHOCTb YCTaHOBKU

npoknagok
YcnoBus akcnnyarauum He |- M3MeHWUTb YCIOBUS aKChyaTaumm
COOTBETCTBYIOT
TEXHUYECKUM
XapakTepmncTmkam
HepoctatouHasa |Bosgyx B cucteme — CTpaBuUTb BO34yX M3 TpyOHOM 06BA3KM
MOLLIHOCTb — NpOBepUTb TPYObl HA HanNU4ue

BO34YLUHbIX NPOBOK
Ycnosua skcniyatauuu He |- M3MeHUTb YCIOBMS 3KCrnyaTaumm

COOTBETCTBYIOT
TEXHUYECKUM
XapakTepucTrkam
psA3b B TeNnOO6GMEHHUKE |- MpOBECTM YNCTKY TeMnooOMeHHMKa
MepenyTaHbl TPy6HbIE — nepenoacoenmHUTL TpyObl
NOAKMHOYEHNS

Cnvwkom Pacxon npesbillaet — OTperynuposaTb pacxop,

6onbLuon pacyeTHble 3HaYeHUst

nepenag 3abnokupoBaHbl KaHarnbl B |-~ MpoMbITb / NPOYUCTUTL

AasreHus nnacTuHax
HeTouyHble n3mepeHuns — MNpOBEpUTb AaT4MK AaBMNeHUs
Pabouyas cpena He - pobasneHune HebonbLIOro KonnyecTsa
COOTBETCTBYET pacveTHON aHTupmsa nprBeaeT K NageHnto

AasnexHus

Bosgyx B cucteme — CTpaBuUTb BO34yX M3 TpyOHOM 06BA3KM

- MpoBepuTb TPyObl Ha HaNMune
BO34YLUHbIX NPOGOK

22
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[Ona ycTpaHeHMsi npakTuydeckn nobbiXx yTeyek neped Havanom peMoHTa
Heobxoammo pasobpaTb ycTaHoBKy. [lepen pa3bopkor TennoobmeHHMKa MecTo(a)
BO3MOXHbIX YTEeYeK crneayeT NoOMeTUTb MapkepoM UMK NHbIM 00pasomMm.

[MpUYMHOM «  XOMOAHOM  YTEYKU»  SABMSETCH HEOXXMOAHHOE  U3MEHEHME
Temnepartypbl. [epMeTnsnpyroLLMe CBOMCTBA HEKOTOPBIX 31aCTOMEPOB BPEMEHHO
yXyOLatoTcsi Npu pe3koll cMeHe Temnepatypbl. Hukakne gencteus He TpebyroTcs,
nocre crabunusauumn TemnepaTypbl NPOKNaaKkM BHOBb OOPETYT repMeTUYHOCTb.

Hwxe npuBegeHbl Haubornee 4acTble NMPUYNHLbI BbiIXoAaa U3 CTPOA NPOKaaoK:

e BO3pacT
*  130ObITOYHOE BO3OENCTBME 030Ha
* BblcOKkad paboyass TemnepaTypa — Bbllle nNpedenbHO  AOMYCTUMOW

Temnepartypbl 4S8 JaHHOro MaTtepuana

* BO30ENCTBME CKAYKOB AaBIEHUS

*  BO30ENCTBME XUMUYECKNX BELLECTB

*  m3nyeckoe NoBpexaeHne B pesyrbsraTe HenpaBuiibHON cOOPKN nnm

* noppexgeHme B pesynbraTte HaprJeHMVI B BblpaBHMBAHUU nnnacTuH
(MpoBepUTbL MOABECHYK CUCTEMY B BEPXHEM 4YacTu CUCTEMbl Ha npegmer
Hanu4unsi NepeKocoB).

Huxe npuBegeHbI Hanbonee YyacTble NMPUYUNHDbI YMEeHbLUeHUsA
npon3BoguTeribHOCTU:

*  MOBEPXHOCTb MNACTUH HYXXOAETCs B YNCTKE WUIW yaaneHun Haneta

*  BbIXOA U3 CTPOS HACOCOB WIK YNPaBAoLLEr0 060pyaA0BaHNSA

*  3abN0OKMpOBaHbI KaHarnbl NNacTUH

*  pacxof KUOKOCTEN He COOTBETCTBYET MPOEKTHLIM YCIOBUSIM

*  MOAKIMIOYEHHbIN Ynnnep / oxnaxgatowmi ctosak / 6onnep MeHbLUero pasmepa
UK 3arpsisHANCS

* Temnepartypa oxnaxgalLwen XMOKOCTW, nodaBaeMasi B Tenyio00MEHHUK,
BbllL€ paCY4eTHOro 3Ha4eHusa

e TemnepaTtypa ropsivyen >XMAOKOCTM, NOoO4aBaeMoM B TEMSIOOOMEHHUMK, Huxke
pac4eTHOro 3Ha4YeHust

* HeOoCTaTOYHbIM pacxopn napa - HeUCnpaBHOCTb YNpaBnsAoLen apMaTypbl

*  KOHOEHCAUMOHHbIA TOPLIOK HeucrnpaBeH unu 3abrokMpoBaH — YyCTaHOBKA
HamMosHSETCS KOHOAEHCATOM

*  HapyleHus npu cbopke nakeTa NnacTuH

e ycTaHOBKa paboTaeT B MNPsIMOTOK, @ He B MNPOTMBOTOK — CBEPUTbCS C
yepTexamm N Npyu HeobXOAMMOCTN U3MEHUTb NOAKMYEHNE TPYOHON 06BA3KN.
lMpoBepuTb HanpasneHne paboTbl HACOCOB.

* B nakete nnactuH unu B Tpybax obpasosanacb Bo3ayLUHas npobka
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10. MOCNENPOOAXHOE OBCITYKMBAHUE

10.1 3akas 3anuyacTten

Mpn 3akase 3anyacTter BaXHO MPaBUMbHO YKa3aTb BCE XapakKTepUCTUKM
obopypoBaHus. CriegyeT NpuBECTH, MO KpanHen mepe, criedyoLlme CBeaeHs:

* Howmep npoekTa u 3aka3a

e Tun TennooOMeHHWKa n WOEeHTUMUKALUMOHHBIN HOMEpP npousBoauTens ( Cwm.
MacrnopTHyt Tabrunuky)

* Heobxoaumble 3anyacTtu

Mpyv 3aka3ze oOTAenbHbIX MNNAcTMH BaXHO MpaBWINbHO yka3aTb KOAOBOE
0603HayeHne 1 T1n NnactuH. Cm. rmaey 5.2

Mpn 3akasze oOTAENbHbIX MNPOKNAAOK BaXHO MNPaBWUMbHO YyKa3aTb MaTepuan
NCMOMNHEHNS.

Mpun 3akase CTXHbIX OONMTOB credyeT M3MepuTb WCMOMb3yeMble B HACTOSALLUIA
MOMEHT BONThI ANS TOro, YTOObI NOMYyYUTE BONTLI TAKOrO XKe pa3mepa U OJNHbI.

10.2 BHeceHue U3MEHEHWUIN B KOHCTPYKLIMIO TENNTOOOMEHHUKa

MnacTvHYyaThlin  TENnOOOMEHHUK  MMEET  MOAYMbHYI0  KOHCTPYKUMIO U,
COOTBETCTBEHHO, [OMyCKaeT pasfMyHble BapuaHTbl HapawyBaHus UK
yMeHbLUeHNsi. MOLLHOCTb TEennooOMEeHHVKa MOXHO J1erko U3MEHWTb NyTem
YBEMUYEHNsT UMM coKpalleHust 4yucna nnactuH. Komnanuus «TennoTtexHuk-HC»
rotoBa paccMoTpeThb Mtobble 3asBKMN U OKka3aTb COOTBETCTBYHOLLYIO MOMOLLb.

TOO "TENNOTEXHUK-HC"

r. ActaHa, p-H Anmathbl
ynuuaManmekeH, 1a

@ ttns.kz

« *7(915) 4446240
+7 (771) 033 11 55

@ info@tt-ns.kz
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