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HacTtosiwee pykoBOACTBO MO akcniyataumm (B pasibHelwem — PJ) saBnsertcs
3KCnyaTauynoHHbIM  JOKYMEHTOM M pacrnpocTpaHseTcsa Ha CUcTeMbl KOMOWUHUPOBAHHOIO
NnoXapoTyLLUeHNss MOAEPHU3NPOBAHHbIE C AUCTAaHUMOHHbIM BkIovyeHnem CKMN-M (B
fanibHenwemM — n3gennsi, CUCTeMbI).

P32 copepxnt cBefeHus, yaoCTOBepslllee rapaHTUM W3rOTOBUTENSA, 3Ha4veHue
OCHOBHbIX MapamMeTpoB M XapaKTepuUCTUK (CBOWCTB) U34esnns, CBEAEHUS O KOHCTPYKUUN,
npuHUMNe AOeWcTBMA U yKasaHus, HeobxoAumble AN NpaBWIbHOW U 6Ge3onacHown
aKkcnayaTauun n3gesnms, MOHTaxe U TEXHUYECKOM 0OCNyXMBaHUN,

P32 npepHa3sHayeHoO A1 onepaTtopoB TPaHCMOPTHbLIX CPeAcTB M 0bopyaoBaHus,
06Cy>KMBatoLLLEero nepcoHasa.

Mpumep 3anucy 0603HaYeHUs U3Lenvs Npu 3akase Wan B AOKYMeHTauum Opyroin
npogykumn: CuctemMa KOMOWHMPOBAHHOIO MNOXAaPOTYLIEHNA MOAEPHU3NPOBAHHAA C
AVCTaHUMOHHbIM BKNtovyeHnem CKIM-M.100.130.01 TY 48-2403-16-91.

Cuctembl 06pasytoT napameTpuyecknin psg CKMN-M.100, CKIM-M.150.

Mpumep 3annucy 0603HaYeHUA N3LeNns KOHKPETHON MoaudUKaunn:

CKIM-M.100.130.01.

T
XXX —T B T— KK

CopepxaHue nosuumini 0603HaveHnsa npueegeHo B Tabnuue 1.

Tabnunua 1

MNosunuusa HavmeHoBaHuMe napameTpa Kop, 3HaueHune napameTpa
napameTpa

Cuctema KOMOGMHMPOBAHHOIO
XXX Moavdomkaumsa CKMN-m NnoXapoTyLleHss MoAepHN3NpoBaHHas
ANCTaHUMOHHBIM BK/THOYEHVEM

B BapnaHTHOe ncnosHeHne 100.90
napamMmeTpuyeckoro paga 100.130
100.150
150.200
150.320
KK Knnmatunyeckoe o1 Bce makpokimmaTuyeckme panoHbl Ha
ncnosHeHve CyLlle A4n1A 3KcnyaTaumm Ha OTKPbITOM

BO3AYXeE.
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1 HA3SHAYEHWE N3OENTNA

1.1 Cuctembl nNpegHasHayeHbl A4 TylWeHusa noxapos knaccos A, B, C no NOCT
27331-87 w 3nekTpoobopynoBaHusd, HaxoAsdwerocsa nof HanpsbkeHnem o 1000 B Ha
MPOMbILL/IEHHOM, TOPHOM, NepeaBMKHOM 060PYyAOBaHUN N TPAHCMOPTHLIX CPeacTBax, Takmx
Kak: KapbepHble camMoCBaslbl, NOrpy304YHO-AO0CTaBOYHbIE, FTOPHOTPAHCMNOPTHLIE, AOPOXKHO-
CTpouTE/IbHbIE MaLLVHbI, 6YPOBble CTaHKW, IHEpPreTuyeckne ycTaHoBKU 1 ap.

1.2 Cuctembl He npegHasHavyeHbl 419 TyLWeHUA 3aropaHusa BeLecTs U MmaTepuasios,
CK/TOHHBIX K CaMOBO3ropaHu1io, TOPEHUIO 1 T/IEHUIO 6e3 A0CTyna Bo3ayxa.

1.3 Cuctembl KOMOWHMpPOBAHHOIO noxapoTyweHna CKIM-M ¢ aucTaHuMOHHbIM
BK/IIOYEHMEM COCTOAT M3 TPeX He3aBUCHUMbIX JIMHWIA — MOPOLUKOBOW A8 ABUraTeslbHoro
OoTCeka, MOPOLIKOBOM AN 3afHEero MocTa M pPacTBOPHOW, W SABNSAKOTCA YCTPOMCTBaMM
MHOropasoBoro WCMNosb30oBaHuA. [N npuBefeHns B [eNCTBME MOPOLLUKOBON  JIMHUK
ABUraTesibHOro OTCeka orneparop NPOU3BOAUT BK/IKOYEHME WCMOSTHUTESIbHOTO MexaHu3ma Ha
ra3oBOM OaUI/IoHe NOCPefCTBOM HaxkaTUSA KHOMKM 3/1eKTpo3anycka Ha nysbTe ynpas/ieHus
YCTPONCTBA ANCTAHLMOHHOIO BK/IIOYEHMA UN HA BBIHOCHOM NYy/IbTE€ PYYHOrO BKKOYEHUS, UN
YO0APOM KUCTM PYKM MO KHOMKE PYYHOro Mnycka MCMOJIHUTEsSIbHOro MexaHusma. lMopolukosas
JNIMHUA 3aHero MocTa SBNSeTCA aBTOHOMHbIM YCTPOWCTBOM U MPUBOAUTCA B [elcTBue
aBTOMaTMyecku Npu HarpeBe CUrHaibHO—MycKoBoro yctpoictea (YCI1), pacnosioXeHHoro B
3aHeM MOCTy camocBasia, Bbilwe Temnepatypbl 110°C, nnbo OT 3NEKTPUYECKON ceTu
camocBaUla NOCPeACTBOM HaxKaTWs KHOMKX 3/1EKTpO3arycka Ha BbIHOCHOM MynbTe PY4YHOro
BK/IIOYEHMS, PACNOSIOKEHHOM B palioHe 3agHero mocta. PacTBOpHasi IMHUA NPUBOAMTCA B
[leficTBMe py4HbIM CNoCco6oM.

1.4 Cuctembl M3roTaBNUBaAKOTCA OJ/1A SKCnyatauMm Ha OTKPbITOM BO34yxXe BO BCeX
MaKpoKIMMaTUYeCKNX panoHax Ha cylwe - BuA Knnmatnyeckoro ncnosHeHns Ol no FOCT
15150-69.

1.5 Cuctemsbl ABNAOTCA PEMOHTHO-NPUTOAHBLIM U3AETTUAM.

1.6 MonHbI cpeaHniA CPoK cnyxobbl cuctembl — 10 ner.

2 TEXHUYECKME XAPAKTEPV/CTUKIN (CBOVICTBA)

Tabsmua 2 — OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN

HaumeHoBaHVe nokasaTens, YcnoBHoe 0603HaYeHne CUCTEMBI

eanHLa NSMEepeni CKIM-M.100 CKIM-M.150
1. Buabl orHeTywatulero seuwlectsa (OTB):
- NMOPOLLKOBbLIE IVHUN nopoLuok BekcoH-ABC*
- pacTBopHas NMHNA BOAHbI pacTBOpP KasibLMsa X/TOPUCTOrO
2. BknoueHue:
- NOpoLLKOBasA NMMHNA ABUraTesIbHOro OTceka ONCTaHLUMOHHOE UN pyvHoe
- NOPOLLKOBas /IMHMA 3a[HEro MocTa aBTOMaTnyeckoe uiu pyvyHoe
- pacTBopHas NMMHNSA py4yHoe
3. Macca OTB 06Lwas, Kr: ** 89 126
- MOPOLLIOK 56 76
- pacTBop 33 50
4. Macca cucTeMbl KOHCTPYKLMOHHAaSs, Kr, He 6onee 135 165
5. Macca cucTtembl NonHas, Kr, He 6onee 224 291
6. OrHeTyLwawas crnocobHOCTb:
- MopoLLKoBas NMMHUA ABUraTeNbHOro oTceka — 50 70
3awmiaemblii 06bem, M
- ropoLukosas NMMHUA 3agHero mocra — 5 5
3almLaemblii 06bem, M3
- pacTBOpHas NMHUA — 3alumiiaemas nowais, M 2,5 3,75
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HaummeHoBaHue nokasaTens,
elIMH1LLA N3MEPEHNS

YcnoBHoe 0603HavYeHne CUCTEMbI

CKI-M.100 CKI-M.150

7. Pabounii ras

a3oT Win Bo34yx

8. O6bEM ra3oBoro 6asoHa, AM°, He 6osee:
- MOpPOLLKOBasA NUHUA ABUTATENBHOrO OTCEeKa
- MopoLUKOoBas NHUA 3a4HEro MocTa***
- pacTBopHas IMHUA

8
40
7

9. [laBneHve B ra3oBoM 6as/ioHe
NMOPOLUKOBOW NMHUW ABUraTe/IbHOro OTceka u
PacTBOPHOW NuHWUK Npu  TemnepaType 20 °C,
Mla:

ot 11,7 po 13,5

10. Pabouee paBneHune B 6akax cuctemsl, MlMa,
He 6osiee

1,2

11. fJanbHocTb Bbl6poca OTB:
- pacTteopa, M, He MeHee
- NOpOoLLKa, M, He MeHee

12. Bpewms Bbibpoca OTB, c, He 6onee:
- ropoLlKa ABuUraTesibHoro otceka
- nopoLuka 3afHero MocTa
- __pactsopa

60
15
60

100
15
60

13. invHa rubkoro pykasa pacTBOPHOW NUHWK, M,
He MeHee

15

20

14. HanpsbkeHvne NuTaHns ycTpoicTeBa
ANCTaHLMOHHOro BKNoYeHns, B

+6

24

15. Tok noTpebneHuns, A, He 6onee:
- B paboyem pexumve
B pexume cpabaTtbiBaHUSA CUCTEMBDI

0,5
10

16. Pa6ouasi Temnepartypa, °C:

oT MuHyc 50 go 50

17. MNonHbI cpefHuii CPoK CryX6bl CUCTEMBI,

10
rogsbl
18. MapaHTWIAHbIA CPOK 3KCnyaTaumu, rogpl 1
19. beicTpogelicTeue, ¢, He 6onee:
- MNOPOLUKOBAA JIMHMA AOBUraTesibHOro OTCeka 3
OT 31eKTpo3anycka
- TMOPOLLKOBbIE NIMHNN BPYYHYIO 3
- MOpOLLKOBas NUHUA 3agHero mocrta ot YCI1 10
- pacTBOpHas JIMHUA BPYYHYHO 10
20. Ycunue gnsa npueedeHns B aencteme
yCTpOWCTBa 3anycka:
- nanbLem pyku, H, He 6onee 100
- KUCTbIO pyKn, H, He 6onee 230
- YAApPOM KUCTU pyku, [k, He 6onee 3

* [lonyckaeTcsi NPUMEHEHNE NOpPOLLKa ApYroi Mapku 6e3 yxyaweHus 3gheKTMBHOCTM

noXXapoTyLeHns.

**  Macca OTB B 6akax He go/mKHa oT/iM4aTbecs 6onee Yem Ha = 5 %.
** O6beM rasa reHepupyemoro NXI npuBeeHHbI K HOpMasibHbIM YC/IOBUAM.
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3 COCTAB U3SOENNA N KOMIJIEKTHOCTb

Tabnuua 3 — KOMNIeKTHOCTb

o o o o
o (9] Lo o AN
o ! — o ™
HammeHoBaHMe COCTaBHO YacTu S S S e e
— = — ! I
= = = = =
| | | | |
C C C C C
~ < ~ ~ ~
) ) O ) ©)
C60pOoYyHbIE eANHNLILI U e Tanu A1 MOHT ax
Bak nopoLLKoBbIl gBUraTesibHOro oTceka, LUT. 1 1 1 1 1
(3anpas/sieH NOPOLLKOM)
Bak nopoLLKoBbI 3aaHero MocTa, B cbope ¢ VXTI, wr. 1 1 1 1 1
(3anpas/sieH NOPOLLKOM)
Bak pacTBOpHbIiA, LIT. 1 1 1 1 1
BapabaH c pykaBoM B coope (Mnun ToNbko pykas ans CKI1.50), 1 1 1 1 1
LUT.
asonpoBopA: 6a/10H (peaykTop 6asnoHa) — NOPOLLKOBLIV Gak 1 1 1 1 1
ABUraTesibHoro OTceka, LUT.
lMopoLIKonpoBOA;:
NMOPOLLKOBbI 6aK ABUraTtesibHOro otceka — 1 1 1 1 1
pacnpefenntesibHbli Tpy60onpoBoy, , LUT.
MopoLukonpoBog;:
MOPOLLKOBbI 6ak 3aHEro Mocta — pacnpeaenuTesnbHbli 1 1 1 1 1
TpybonposoA, WT.
Fa3onpoBog,: pefykTop 6asi/ioHa — pacTBOPHbIN 6ak, LT. 1 1 1 1 1
PykaB: pacTBOpHbIin 6ak — 6apabaH, L. 1 1 1 1 1
[[a30BbIii 6a1NOH C BEHTUNEM U KOP3MHOM, LWT. 1 1 1 1 1
(3apsHKeH CxaTbIM BO34YXOM)
"a30BbIli 6a/1/1I0H C 3aNOPHO-MYCKOBO FOI0BKOW M KOP3VHOIA, 1 1 1 1 1
WT. (3apshKeH cXXaTbIM BO3yXOM)
PepaykTop, WwrT. ° 2 ° > >
MynbT ynpasieHus, LWrT. 1 1 1 1 1
BbIHOCHOW NyNbT PYYHOrO BKAKOYEHUS, LT, 5 5 5 5 5
YCTpOWNCTBO curHasibHo-nyckosoe (YCI), wr. 1 1 1 1 1
Kanbuwnii xnopuctbiin (CacCl,), kr 14 14 14 30 30
Komnnekt Tpy6b0onpoBOA0B NOPOLUKOBOW SINHWW, LUT. 1 1 1 1 1
3UI1, komnnekT 1 1 1 1 1
JokyMeHTauus
PyKoBOACTBO MO aKcnyarauumu, LWT. 1 1 1 1 1
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4 YCTPOWCTBO U NPUHLMM PABOTHI

Cuctema (puc.l) cCOCTOUT U3 TpPexX He3aBUCWMMbIX JIMHWUIA: MOPOLUKOBON NNHUM
[IBATaTE/NIbHOr0 OTCEKa, MOPOLUKOBOW JIMHWW 3a[HETO0 MOCTA, KOTOPbIE KOHTPO/IMPYHTCS U
YNpaBnslTCA YCTPONCTBOM AUCTAHLUMOHHOIO BK/IOUEHWSl, M PACTBOPHON NUHUW. JIMHWK
MOTYT 6bITb BK/THOUYEHbI pa3esibHO WX OHOBPEMEHHO.

0
BK.
ey
MOXAPE,
L)

PucyHok 1 — Cuctema KOMOGMHMPOBAHHOIO NOXAapPOTYLUEHNS C YCTPOMCTBOM ANCTAHLMOHHOIO
BK/1HOUEHUSA

| — NynbT ynpasneHus; Il — nopoLlKoBada NVHNUA ABUraTeNbHOro oTceka; lll — pacTBOpHaa NMMHUS;
IV — nopoLukoBasd NMHMA 3a4Hero MmocrTa
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MopoLKoBas NMHKA ABUraTeNlbHOr0 OTceka npeAHasHauyeHa [A1s TYLIEeHUs] 3aropaHuii
B ABUraTe/slbHoM OTCEKe MoCcpPeCTBOM BblibpOCa OrHeTYyLLALLEro NopoLlKa B 3a4aHHbIe TOUKM
yepes 0TBEPCTUS B pacnpeaenutesisHom Tpy6onpoBoe.

MopollKoBasi NUHMSA 3aHEro MocTa npeAHasHayeHa [Ans TYLWEeHWs 3aropaHuii B
3aflHeM MOCTY MOCPeACTBOM BbI6GpOCa OrHETYLLALLEro Nopollka B 3aAaHHble TOUYKU yepes
OTBEPCTUS B pacnpeaenutesisHoM Tpy6onpoBoe.

PacTBopHasi MIMHUA NpegHa3HaveHa A5 TYLIEHUS 3aropaHnii HaXoAsALWMXCS BHE 30HbI
3alLMTbl NOPOLLKOBOW IMHWK, Y BTOPWYHBIX 3aropaHunii nocpeAcTBOM NoAaqn OrHeTYLLALLEro
pacTBopa B ouar noxapa.

4.1 YCTPONCTBO ANCTAHLMOHHOIO BK/THOUEHNS

YCTPONCTBO ANCTAHLUMOHHOIO BK/IKOYEHUS (pUC. 2) COCTOUT 13 NysbTa ynpasreHns (2)
OCHaLLleHHOTO CBETOBOM MHAMKaUMel C KHOMKOW 3neKTpo3arnycka MOpPOLLKOBON JIMHWUK
ABuraTesibHOro otceka (3), BbIHOCHbIX My/NIbTOB PYYHOIO BK/IHOYEHUSA YCTAHOBJ/IEHHbLIX B
AOCTYMHOM MeCTe CHapyXu 3auumuiaembiX 06bekToB (ABuratens n 3agHero mocta) (1,4),
3arnopHO-NYCKOBOW TO/IOBKU C 3/IEMEHTOM rasoreHepupylowmm nyckosbiM (3IM) (9) u
KHOMKOM py4HOro nycka (7) ycTaHOBNEHHOW Ha razoBom GassioHe (9) MOPOLUKOBOW /IMHMK
[BUraTesibHOro oTceka, yCTpocTBa curHasibHo-nyckosoro (YCI) (6), MCTOYHUKA XOSI04HOIO
rasza (MXI) c anekTposocniameHutenem (5).

2 3
AN
 \
ABuratenb

@)
@)

3aaHuii MmocT

\.

1

MPU
MOXXAPE

PUCYHOK 2 — YCTPONCTBO AUCTAHLMOHHOIO BK/THOYEHNS

1 — KHOMKa 3neKkTpo3anycka BbIHOCHOrO My/bTa PYy4YHOro BK/OYEHWS MOPLUKOBOW JIMHUK
ABUraTeNbHOro oTceka; 2 — NyNbT ynpaBneHus; 3 — KHOMKa 3/1eKTpo3arnycka NopoLIKOBOWA NIMHUM
ABUraTenbHOro oTceka; 4 — KHOMKa 3/1eKTpo3anycka BbIHOCHOIO My/bTa PYy4YHOro BK/IHOYEHUA
MOPOLLKOBOW  NMHMM  3agHero MocTa;, 5 — WUCTOo4YHMK xonogHoro rasza (UXI) c
3M1eKTpoBOCNaMeEHNTENEM; 6 — YyCTPONCTBO cuUrHanbHo-nyckooe (YCI); 7 — KHONKa py4HOro
nycka; 8 — 3anopHo-nyckoBas rosioBka ¢ 3afeMeHTOM rasoreHepupyrowmum nyckosbim (3IM); 9 —
rasoBblil 6a110H
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YCTPOWCTBO AUCTAHLMOHHOTO BK/IIOYEHNS OCYLLEeCTBASET:

- KOHTPO/Ib M CBETOBYH CUTHa/IM3aUMi0 HEUCNPaBHOCTU LIENN BbIHOCHbLIX MYy/IbTOB
py4HOro BkitoueHusa, uenv 3, uenn YCI1 n yenn anektposocniameHutens UXT;

- CUTHau/IM3auuio Hanmuns anekTponuTaHns B Lienu;

- BK/IHOYEHME TMOPOLUKOBON JIMHUW ABUraTenlbHOro OTCeka Mpyv HakaTun  KHOMKK
3neKTpo3anycka Ha nysbTe ynpas/eHUs WKW Ha BbIHOCHOM My/bTe€ PYYHOrO BK/IHOYEHUS,
B0 KHOMKM PYYHOTO NyckKa Ha 3anopHO-MyCKOBOW rO10BKeE;

- BK/IlOYEHME MOPOLUKOBOWA SIMHWM 3a[HEero MocTa aBTOMaTU4YecKu Mpu HarpeBaHum
YCM po TemnepaTypbl Bbille 110°C, Nn60 BPYYHYD HakaTMEM KHOMKM 3/eKTposanycka
BbIHOCHOIO Ny/ibTa Py4YHOro BKIHOUYEHUA.

Ha nuueBoi naHesnv nysbTa ynpas/ieHUs PacnosioxXeHbl ABYXUBETHbIE UHONKATOPbI
«[guratenb» N «3afHUA MOCT». B HOpPMaslbHOM pexunme WHOUKATOPbI TOPAT 3€/1eHbIM
uBeToM. B cnyyae o6pbiBa Lenv nnmn cpabartbiBaHUs NMOPOLLKOBOMW IMHUM COOTBETCTBYOLLNIA
NHOMKATOP 3aropaeTcs KpacHbIM LBETOM.

YCTPOACTBO AUCTAHLUMOHHOIO BK/IKOYEHMSA NUTAETCHA OT akkymMynsatopa aBToMoowuns
HanpshkeHnem 24B.
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B 3anopHo-nyckoBoi ronoske (puc. 3) BbIX0A rasa u3 6asiioHa nepekpbIT MemMopaHoit
(15). 3anan (4) cnyxut ana yaepxanus 3T (3) n noasoga K HEMY 3/1EKTPUYECKOro Toka. B
LeHTpasibHOM KoHTakTe (7) 3axaT npoBofg «+» (5). K kopnycy BuHTOM (8) npucoeguHeH
BTOPOI NPoBOA, «-» (6).

AT
SN

SRR
| 1

» | .
12

W

ol

N

K
{3 E){

n I
\H}’—‘ FCEHIS=Y 2

PucyHok 3 — 3anopHo-nyckoBas rosioBka

1 — knanaH; 2 — 60NT; 3 — 3IEMEHT rasoreHepupyoLmii nyckosoii (3IM); 4 — 3anan B c6ope;
5 — npoBop «+»; 6 — NPOBOA, «-»; 7 — LEH T pa/ibHbIl KOHTaKT; 8 — BUHT; 9 — Ueka;

10 — KHOMNKa pyyHoro nycka; 11 — wrok; 12 — kopnyc B c6ope; 13 — nopLueHb ¢ ppe3oi;

14 — pa6ounii WITYyUep; 15 — membpaHa; 16 - kopnyc
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Mpy HaXKaTUM KHOMKM 3NeKTpo3anycka Ha MynbTe ynpasneHus WM Ha BbIHOCHOM
ny/nbTe PYYHOro BK/IOYEHUS MOPOLUKOBOM JIMHUW [BUTaTe/IbHOTO OTCEeKa 3/1eKTPUYECKUi
nMmnynbCc noctynaeT Ha 3IT1, n npu ero cpabatbiBaHUN rasbl NepemMeLLalnT BHU3 MOpPLUEHb
3anopHo-nyckoeoi ronoBkn (13), KOTOpbIn chpe3oir npobuBaeT MembpaHy, O0CBOOOXAas
BbIX0O[, rasa 13 6asinoHa.

Mpn HeucnpaBHOCTM WM  OTCYTCTBUM  3SNEKTPOMUTAHUA B LENUM YCTponcTBa
OVCTaHLUMOHHOIO  BK/IHOYEHUS, aKTMBaLMsA 3aropHO-MYCKOBOW O/IOBKM  OCYLLECTBASAETCA
BblAepruBaHnem yeku (9) 1 ygapom KUCTU PyKM NO KHOMKe pydHoro nycka (10).

Mpn HarpeBaHUM CUrHasIbHO-NYycKOBOro YyctpoictBa (YCIT), HaxofsAwerocs BHYTpPU
3aAHero mocta Bbille 110°C npoucxoaut cpabatbiBaHue YCI1 npu 3TOM Bblpa6aTbiBaeTcs
SNEKTPUYECKUA UMMYNbC, KOTOPbIA MOCTYyNaeT Ha 3/1eKTPOBOCNIaMEeHNTE/Tb  UCTOYHUKA
xonogHoro rasa (MXI) B pe3synbTarte XMMUYECKO peakuun BblaensieTcs ras, nocTynawoLwimi B
6aK C NOPOLLIKOM.

Mpn HeucnpasHocT YCIT nnn npu obHapyxeHUn noxapa [o cpabdatbiBaHus YCI
3anyck MOPOLUKOBOM JIMHUW 338[HEero MocTa OCYLeCTB/NSAeTCA OT 3/NEeKTPUYECKOn ceTu
camocBasia NocpeACcTBOM HaKaTus KHOMKM BbIHOCHOTO MNy/ibTa PYYHOrO BKHOYEHWS, KOTOPbINA
pacrosioXeH B paioHe 3a/lHEro MocTa.

4.2. lNopoLluKkoBasa NMHUA ABUraTeIbHOro oTceka

B nopowkoBo nuHWM pBuratenbHoro oTceka (puc.4) ras3 m3 6GannoHa (10),
YCTaHOB/IEHHOTO B Kop3uHe (13), yepe3 pepyktop (9) nop pgasneHuem 1,2 MMa no
rasonposoay (8) n Tpybke BBoAa rasa (11) noctynaeT yepes OTBEPCTMS B 6ak MNOPOLLUKOBbIN
(5) n BCcnywuBaeT orHeTyLallmin NopoLLokK. MazoBas B3BeChb MopoLuka yepes apamdt (12),
paspblBas NpefoxpaHnTeslb MeMOpaHHbIi (7), ciyxawuin Ansa npeaoxpaHeHns nopoLuka ot
Barn u3 atmocdepsl, Yepes otog (6) TpaHcnopTupyeTcs No nopoLukonposogy (2), u yepes
pacnpegenuTenbHbli Tpybonposoy (1) nocTynaeT B 3alimLaeMyto 30Hy.

1 2 3 4 5 6 7 8 9 10

N

C z T z

@ - pabouuii ras AR w
Ry - rasosas B3BECH NOpOWIKA SR SN 13
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PucyHoK 4 — lopoluKoBass NIMHUA ABUraTesibHOro oTceka

1 — pacnpegennTenbHblli TPYy60nNpoBOoA; 2 — NOPOLLKONPOBOL,; 3 — 3anpaBoyHas rop/ioBMHa,;

4 — 60NT; 5 — 6aK NOPOLLUKOBbI; 6 — 0TBOA; 7 — NPEAOXPaHMTEeNb MEMOPaHHbIN;8 — razonpoBog;
9 — peaykTop; 10 — ra3oBbIi 6a/1/10H C 3aNOPHO-MYCKOBOWN rofioBKoi; 11 — Tpy6ka BBOJA rasa;
12 — 3pnndpT; 13 — Kop3uHa
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4.3. MNopolukoBas NMHUA 3a4Hero MocTa

B nopowkoBoi nnuHuM 3agHero mocta (puc.5) ras, Bbligenswowmiica ns UXr (2) yepes
aspatop (3) nocTynaeT B NOPOLLUKOBbLIA 6ak (1), BCnywmBaeT OrHeTyLallmii NopoLLoK, Aanee
razoBasl B3BeCb NMopoLlka paspbiBaeT MemopaHy (4), TpaHCNOPTUPYETCA NO NOPOLLKONPOBOAY
(5) n yepes pacnpegenuTenbHbli TPY60NPoBOA (6) pacnbiiieTcs B 3aliMLaeMoin 30He.

1

PucyHok 5 — lNopolkoBasa nvHWUA 3aiHEro MocTa
1 — 6aK NOPOLLKOBbINA; 2 — UICTOYHUK XonogHoro rasa (UXr); 3 — aspaTop; 4 — MembpaHa;
5 — nopoLuKonpoBog; 6 — pacnpegennTenbHblil TPy6onpoBos

4.4. PacTBopHas nuHuA

B pactBopHOi NuHUK (puc.6) Npyv OTKPbITUM BeHTUNA 6GannoHa (1) ras uepes
penykTop (2) nog AasneHnem 1,2 Mla no rasonposogy (3) noctynaet B 6ak pacTBOpHbI (9)
N BbITECHSIET pacTBOp, KOTOPbIN yepe3 3abopHuk (10), pykas (5), 6apabaH (6), pykas (8),
TpaHcnopTupyeTcss K 3anopHoMy YyctpoucTtBy (7). Mpu HaxatuuM pblyara 3arnopHoro
YyCTPOWCTBa BblbpacbiBaeTCsA CTPya pacTeopa B TpebyemMoM Hanpas/ieHUN.

1 2 3 4 5 6 7

lo]

11

PucyHok 6 — PacTBopHas nMHuA
1 — rasoBblii 6a/10H C BEHTWIEM; 2 — peayKTop; 3 — ra3onpoBog,; 4 — WTyLUep BXxoga rasa; 5 — pykas;
6 — 6apabaH; 7 — 3anopHoe YCTPOCTBO; 8 — pykaB; 9 — 6ak pacTBOpPHbII; 10 — 3a60pHMK; 11 - KOp3rHaA
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5 MAPKVPOBKA U YTTAKOBKA

5.1 MapknpoBKa HaHOCUTCA Ha ra3oBble 6as/10HbI, 6akun os1a OTB 1 Kop3uHy 6asi/ioHa
MOPOLLKOBOM JIMHUN.

5.2 MapkupoBka Ha rasosble 6as/I0Hbl HaHOCUTCA B cooTBeTcTBUM ¢ MNb 03-576-03
«lMpaBnnammn ycTpoictBa M 6Ge30MacHOM akcnayaTauum cocynoB, paboTatowmx Mnog
AaBreHNneM.

5.3 Mapk1poBKa Ha 6akax CoOAepPXUT:

- HaummeHoBaHwve NpeanpuUATUA-U3roTOBUTENS U €ro TOBapHbI 3Hak;
- HaumeHoBaHve 6aka,;

- 0603HaYeHVe TeXHUYECKUX YCITOBUIA;

- [AaBneHue pabouee, Mla;

- [aBneHue npobHoe, MMa;

- WHTepBan pabounx Temnepartyp, °C;

- 3aBO/CKOW HOMEP;

- rop, Bbinycka.

5.4 Ha Kop3vHy 6an/ioHa  TMOPOLWKOBOW  NIMHWM  ABUraTefnlbHoro  oTceka
yCTaHaB/MBaeTCsl Tab/iMyka C WMHCTPYKUMER NO BK/OYEHUO CUCTEMbI MpU MNoXape W
MHpopMaLMeli 0 TOM, UTO ra3oBble 6a/1/TOHbI HAXOAATCS Mo, AABNEHUEM.

5.5 Kaxaplii ynakoBOYHbIN ALLMK UMeeT TPaHCMNOPTHY0 MapKMPOBKY B COOTBETCTBUN C
FOCT 14192-96.

5.6 CucTteMbl, 3a UCKTOYEHVEM pacnpenennTesbHbiX TPy6onpoBOAOB, NOCTaBATCA
ynakoBaHHbIMM B AWMk no FOCT 2991-85. Kanbuuii X10OpUCTbIA MocTaBnsieTcs B
OTAE/IbHOW yNakoBKe Ha KaxXayto CUCTEMY, M YNakoBbIBAETCA B ALWMK BMECTE C CUCTEMOIA.

6 TPEBOBAHUNA BE3OMNACHOCTN

6.1 Oneparopbl TPAHCMOPTHLIX CPEACTB U 060pyA0BaHMSA, OCHALLEHHbLIX CUCTEMON, U
06CnyXMBatoLWMii  NepcoHasl, OCYLLEeCTBAALWMA NOATrOTOBKY CUCTEMbl K paboTe,
TexHu4yeckoe 06CNyXMBaHME N PEMOHT LO/DKHbl U3YUUTb €€ KOHCTPYKUMIO U cofepXkaHue
HacTosAuero P3.

6.2 Jkcnnyartaumsa cucTemMbl [O/DKHA NPOBOAUTLCA C cobntogeHnem TpeboBaHuii
6e3onacHocTu «MpaBunn ycTponcTea asekTpoyctaHoBok» (MY3-85) n «MpaBun ycTpoincTea
N 6e3onacHoOn akcnayaTauun cocyfos, paboTawowmx nog gasneHvem» (Mb 03-576-03) u
«MexoTpacnesble npaswu/ia rno oxpaHe Tpyga (npasuia 6e30nacHOCTW) NpU 3KcnayaTauun
anektpoyctaHoBok» (MOT PM-016-2001, P/, 153-34.0-03.150-00).

6.3 Bce paboTbl C MOPOLUKOBbIM 6Gakom 3afHero MocTta C YCTaHOB/IEHHbIM WXI
[OJ/DKHBbI  MPOU3BOAUTCA B COOTBETCTBUM C  AelcTeByrommu «lpaBuniamn  3awmtbl OT
crtarnyeckoro anektpuyectea (M3C3) B npomsBoacTBax oTpacnm». B uenax nsdexaHus
CaMOomnpoun3BOJILHOrO cpabartbiBaHNsA anekTposocniaMmeHutens VIXIT oroneHHble KOHLUbl ero
BbIBOAOB [O/DKHbl ObITb COEAUHEHbI MeXAy COOO0N CKPYTKO He MeHee [ABYyX BUTKOB U
onnomMméuposaHbl. CHATME nnoMbbl M pasbefUHEeHWe KOHLOB BbiBOLOB MPOU3BOAUTL
HernocpeacTBEHHO nepes NpucoeanHeHeM K YCTPONCTBY AMCTaHLUMOHHOIO BK/IIOYEHUS.
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6.4 bBannoHbl, pPeayKTopbl, BbIHOCHblIE MNy/bTbl PYYHOrO BK/IKOYEHUSA, Ny/bT
ynpas/neHus YCTPOMCTBa AWCTAHUMOHHOTO BK/IOYEHUA U BbiBOAbl WX AO/MKHbI ObiTh
On/IOMOMPOBaHbI.

6.5 TlasoBble 6anoHbl [0/MKHbI ObiTb MNOABEPrHYTbl OCBUAETENIbCTBOBAHUIO
cneuvanu3npoBaHHO opraHusauveli oguMH pa3 B 5 neT, kopnyca 6akoB rMapaB/iyeckum
NCnbITAHMSAM OAVMH pa3 B 5 fierT.

6.6 [a3oBble 6an/IOHbI NOCTAB/MAKTCA 3apPSHKEHHbIMM CXaTbiM  BO34YXOM, C
TPaHCMNOPTHON 3arnyLlwKkon Ha paboyem wtyuepe. Mpy MOHTaxe U 06CAYXMBaHUW Ta30BbIX
GaJ1/10HOB:

- He [JonyckarTcs yaapbl No 6asnoHy, 3anopHO-MYyCKOBOW rO/IOBKE W BEHTWU/O, a
Takke nageHne 6asnoHoB;

- 6aNNoHbl AOMKHbI ObITb HAAEXHO 3aKpen/IeHbl B KOP3MHaXx;

- 6aNNoHbI HE A0/MKHbI NoABepraTbCsA NPSIMOMY HarpeBy UCTOYHMKaM Tenna,;

- TPaHCMOPTHYK 3arnywKky ¢ paboyero wTyuepa 6anioHa AONyCKaeTcsi CHMMAaTb
TONbLKO Nnepepg, NpucoeanHeHnemM razonpoBoga nocsie MOHTaxa CUCTEMbl Ha 3aliULLLaeMOM
obbekTe.

6.7 3anpaBKy MOPOLLKOBbIX 6aKOB OrHETYLUALLMM MOPOLLUKOM HEO6X0AMMO NPOBOAUTL
B MOMELLEHMWN C BbITSXKHOI BEHTUNSIUMEN, NPK 3anpaBke MoMb30BaTbCA UHANBUAYA/IbHLIMY
CpefcTBaMM 3allMTbl OPraHoB AblXaHusl.

6.8 lNpu nonagaHnn pacTeopa X/I0PMCTOro KanbuMs B rnasa TwaTeNbHO NPOMbITb WX
BOOA.

6.9 BHUMAHWVE! PACTBOP 3JIEKTPOINMPOBO/JEH!

3AMPELLAETCS:

- BCKPbITUE 3AMOPHO-MYCKOBOW rOIOBKM MPU HAXOXAEHUN BA/T/TOHA
B PYKAX;

- BK/IIOYEHWME MOPOLUKOBOWM NNHUN TPU HAXOXIAEHWW JMOAEN B
SALLMLIAEMOW 30HE;

- WCMONb30OBAHVE  PACTBOPHOW  JIMHUM  AAA  TYLEHUA
S/NIEKTPOOBOPYAOBAHUA MNOJ, HAMPSKEHUEM U PA3NVBA AN3E/ILHOMO
TOM/INBA N MACTIA.

7 NoAroToOBKA N3AE/INA K PABOTE

7.1 PacnakoBaTb W pacKOHCepBMpoBaTb Y3/lbl CUCTEMbI, MNPOBEPUTbL BHELUHee
COCTOAHME N KOMNNEKTHOCTb MO yKna,qquoM BE€OMOCTMW.

7.2 MOHTaX Y3/10B CUCTEMbI HEO6XOANMO NPOBOANTL B COOTBETCTBUM CO COOPOUHBLIMU
yepTeXaMmn Ha KOHKPETHYHO MO/Ie/lb TPAHCMOPTHOrO CpeacTBa UM 060pyA0BaHNUS.

7.3 YCTaHOBUTb Ny/bT YNpaB/ieHNs yCTPONCTBa ANCTAHLMOHHOIO BK/IIOYEHNS B KAOUHe
TPaHCMOPTHOITO CpeAcTBa WM Ha ny/sbTe onepartopa. BbIHOCHbIE NyNbTbl  PYYHOro
BKNIOYEHNA HEO6XOAMMO YCTaHaBMBaTb CHapyxu 3awuuiaemMblx OOBEKTOB B MecTax
[OCTYMNHbIX An1A  obcnyxuBatowwero nepcoHana. CxemMa 3/1eKTpUYeckux CcoeavHeHuM
npueefeHa Ha puc.”.
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PUCYHOK 7 — CxemMa 3N1eKTPUUYECKMX CoeAVHEHNIA YCTPOCTBA ANCTAHLMOHHOIO BK/THOUYEHNS
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7.4 MOHTaX 3NEKTPUYECKUX COeMHEHUI YCTPOCTBA ANCTAHLMOHHOIO BK/IHOUYEHNS.

7.4.1 OrM (ET1) n3 komnnekra 3N B 3anan (4, puc.3) — He ycTaHaBnmneatb, VXl
(ET2) — He nogkntovaTh.

7.4.2 TlogKNiunTb NyNbT yrNpaBnieHnsa K kabesn, COeANHSAWEMY BbIHOCHbIE MYy/bTbl
pyyHoro BknwuyeHus (S1, S2), AN (ET1), UXI (ET2), YCMN (A1) M BHEWHUA WUCTOYHMK
anekTponuTtaHna 24 B — akkymynaTop, 6optoBas CeTb.

lMocne ocTaHOBKM ABuUratens TPaHCNOPTHOro cpefcTtBa WM obopyaoBaHus, NysbT
ynpasneHva (Al) He [OO/DKEH OTKNHYATbCA OT 3NEeKTPOonuTaHusA, T.K. OyaeT HeBO3MOXEH
[AVCTaHUMNOHHBIN MYCK CUCTEMbI NOXapOoTyLLEHUS.

7.4.3 MNMoaknounTb NpoBOAA K 3an0opHO-NYCKOBOW ronoske (puc.3):

- NpoBOf, «+» (5) 3axaTb B LeHTpasIbHOM KOHTakTe (7) 3anana;

- NpoBOf « - » (6) 3aKkpenuTb BUHTOM (8) Ha kopnyce (12).

Ha nynote ynpaeneHua (Al), (2, pwc.2) [O/DKEH BK/IOUUTLCA UHAMKATOP
«[ABNTATE/1b» KpacHbIM LIBETOM, T.K. Llenb He ncnpasHa.

7.4.4 VNngnkatop «3AAHUA MOCT» AO/mKeH 6biTb BK/IOUEH KPACHLIM LBETOM, T.K.
uenb XTI He nogknoyeHa.

7.5 MNMpoBepka ycTpoicTBa ANCTaHLUMOHHOIO BK/IKOYEHUSA HAa paboTOCNOCOBHOCTD.

7.5.1 2rM (ET1) n3 komnnekta 3UMNM B 3anan (4, puc.3) — He ycTaHaBnuBartb, VXl
(ET2) — He noaknoyaTh.

7.5.2 Bmecto 3IM (ET1), anektponamnoi Ha HanpshkeHne 24 B ¢ nposogamu,
COEANHUTb LEHTPaNIbHbI KOHTaKT («+») U BUHT («-»), NPU 3TOM AO/HKEH BKIHOUUTLCS
nHpaukatop «ABUIATE/Ib» 3eneHbiM LBETOM, /laMna npu 3TOM He A0/DKHa BKI4aTbca —
uenb ucnpaBHa. [lNpu OTKIOYEeHUN anekTponamnbl uHaukatop «ABWITATE/Ib» posmkeH
BK/TIOUMTBHCA KPacCHbIM LIBETOM (LieNb HenCnpaBHa).

7.5.3 Bmecto VXTI (ET2) nogknounTb 3/1eKTposiamny Ha HanpshkeHme 24 B (MOLWHOCTb
He 6osiee 2 BT) ¢ npoBogamu, mexay KoHTaktom +[11 n koHTaktom UIXI (puc.7). Mpn atom
[OJDKEH BKMOUNTLCA MHAMKaTop «3AAHU MOCT» 3eneHbiM LBETOM, /lamna npu 3TOM He

[O/MDKHA BK/lOYaTbCA — Uenb ucnpaBHa. [lpy  OTKIHOYEHUW 3MEeKTponammnbl  [AO/HKEH
BKIOUNTLCA nHaukatop «3AAHNN MOCT» kpacHbIM LBETOM (Lienb HencnpasHa).
7.5.4 Tlpn HecootBeTcTBUM nn.7.4.4, 7.5.2, 7.5.3 — HeobxogMmo npOBEPUTb

NMpaBWIbHOCTb COeAUHEHNI kabensa NoakIYaemMoro K nynbTy ynpassieHns (Al), BbIHOCHbIM
nynbTamMm AUCTaHUMOHHOro BkA4YeHua (S1, S2), 3N (ET1), UXI (ET2), nonsapHOCTb
nogkntoyeHunsa YCI (1) Ha COOTBETCTBUE CXEME 3/IEKTPUYECKNX COEAMHEHWA.

7.6 IKcnnyartaums ycTpomncTea ANCTaHLMOHHOIO BK/IOYEHMS.

7.6.1 YctaHoButb 3T n3 komnnekta 3UN n npucoeguHUTb 3anas B cOope K Kopnycy
rOJIOBKU.

7.6.2 HenocpeactBeHHO nepep nogkntoyeHnem WMXI nopowkoBoro 6aka 3agHero
MOCTa K YCTPOWCTBY [AMCTAHUMOHHOIO BK/IHOYEHUS, HEOOXOAUMO CHATb M/IOMOY U
pasbeAnHUTb  KOHLUbl  BbIBOAOB  anektposocnnameHutena WXI. Tpu  nopgaue
NeKTponNnUTaHna Ha nynbTe ynpas/eHusa BKIYawTca WHAnKatopbl «ABUTATE/Ib» wu
«3AL|,HI/II7I MOCT», 1 ecnv BKIUYUBLUMECS WMHAMKATOPbLI 3€/1€HOr0 LBeTa, TO YCTPOMCTBO
rotoBo K paborte. NpoBepka paboToCNOCOBHOCTM YCTPOMNCTBA ANCTAHLMOHHOIO BK/IHOYEHUS
NMPOUCXOAMT MOCTOAHHO B npouecce paboTbl — NP BO3HUKHOBEHUW 06pbIBa /060N Lenu
BK/IOHAETCA WHAMKATOP KpPacHOro LuBeTa COOTBETCTBYHOLWEN /IMHMM, NpU  OTCYTCTBUU
3NeKTponuTaHnA BblKNOYalTCca oba nHamkaropa.

7.7 Ecnv nopoLUKoBbIA 6ak ABuraTenibHOro oTceka NocTaB/SAEeTCA He 3anpaB/ieHHbIM,
TO NPOW3BECTM €ro 3anpaBKy OrHeTyllaliyM MOPOLUKOM Yepes3 3acbifMHy TOpsiIoBUHY, B
KONM4YeCcTBe COOTBETCTBYIOLLEM TpeboBaHnAM N.3 Tabsn. 2. [NNopOoLLIOK He OO/IHKEH COAEpPXaTb
KOMKOB pa3mMepom 6onee 2 MM BO usbexaHue 3ab/BK/N KaHa0B JIMHUN.
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7.8 lMpou3BecTn 3anpasBKy pPacTBOPHOro 6aka pacTBOPOM XJ/IOPUCTOrO KasibLuus yepes
noboe 13 0TBEPCTUIA Ha Kopnyce 6aka, B KO/IMYeCTBE COOTBETCTBYOLEM TpeboBaHUAM N.3
Tabn. 2. MNMNOTHOCTL pacTBopa B 3aBMCUMOCTW OT TemnepaTtypbl 3KChayaTauum AO/HKHA
COOTBETCTBOBaTb YyKa3aHHOW B npunoxeHun A. Hanpumep: pacTBop C Temnepatypoi
3amep3aHus muHyc 50° C roToBuTb U3 pacyeTta: 0,42 kr 6€3B0AHOI0 KaslbLs X/I0PUCTOTO Ha
1 n BogoONpoBOAHOM BOAbl. Yepe3 24 4 pacTBOp TWATE/NIbHO Nepemellartb U NpoBepuTb
apeometpoMm wu3 kommnnekta 3WI ero nnoTHOCTbL. PacTBOp He [O/MKEH CcoAep)XaTb
MexaHM4YecKnux npumecen.

7.9 TpoBepuTb NPOXOAMMOCTb KaHa/loB BCEX pPYKAaBOB W pacnpeaennTesnbHbIX
Tpy60onpoBoAoB. Mpn HEOGXOANMOCTY NPOAYTb UX CXATbIM Fa30M.

7.10 Cobpatb cucTeMy € y4eTOM crieayroumx TpeboBaHuii:

- [0MNyCTMOE OTK/IOHEHME GAKOB C OTHETYLLIALLIM BELLIECTBOM OT BepTUKasIbHOW ocu + 30°;

- [aBneHve B rasoBblX Gasi/ioHax B 3aBUCMMOCTU OT Temnepatypbl OKpyXatoLien
cpefbl AO/HKHO COOTBETCTBOBATb 3HAYEHUSIM YKa3aHHbIM B NMPUIoXKeHnn b;

- MpV YCTaHOBKE pacnpefenuTenibHbix TPyOoONpoBOAOB B 3alUMLL@eMO  30HeE,
OTBEpPCTUSA TPYOONPOBOAOB HANpPaBUTb Ha 3aliuLLiaemMble NOBEPXHOCTY;

- Ha BbIXOoA4e W”3 TMOPOLWIKOBOrO 6aka [ABuraTesibHOro OTceka YCTaHOBUTb
npegoxpaHnTesis MEMOpPaHHbIN;

- npy MmoHTaxe YCI1 cobnogaTtb NONAPHOCTb NOAKIHOUYEHNS;

- nocne MoHTaxa YCIl M nNpoBEPKU ULENOCTHOCTU 3/IEKTPUUYECKUX LEMEN
yAaINTb NpefoxXpaHuTenbHbIA LWNAUHT.

8 MCMNOJIb3OBAHVE VN3AE/TNA

8.1 [lpu BO3HWKHOBEHUM MOXapa MPOU3BECTU OCTAaHOBKY [JBUratesis
TPaHCMOPTHOrO cpeAcTBa UM 06opyA0BaHNS.

8.2 BK/IlOYEHME MOPOLUKOBOW JIMHUW ABUraTeslbHOr0o OTCeKa OCYLLEeCTBASETCA
ANCTaHUMOHHO NOCPeACTBOM HaKaTus KHOMKW 3/1eKTpo3anycka Ha nysbTe ynpasneHus (3,
puC.2) NN KHOMKW 3/1eKTPO3anycka BbIHOCHOMO Ny/ibTa PyyHOro BktoyeHus (1).

Mpy OTCYTCTBUM 3NEKTPONUTAHUA B LIENU YCTPONCTBA AUCTAHUMOHHOIO BK/IHOYEHUS,
MYCK CUCTEMbI OCYLLLECTB/IIETCA NOCPEACTBOM BblAeprnBaHus npesoxpaHuTensHom vekun (9,
punc.3) N ygapoM KUCTU PYKK MO KHOMKe py4Horo nycka (10) 3anopHO-MyCcKOBOW ro/10BKM.

8.3 Bk/IloYEeHNe NOPOLLKOBOW JIMHUKN 3aHEr0 MOCTa OCYLLECTBAETCA aBTOMaTUYECK/
npu HarpeBaHun YCI ao TemnepaTypbl 110°C. Mpu HencnpaBHOCcTM YCIT unu o6HapyXeHum
3aropaHnsa paHblie cpabatbiBaHns YCIT nyck MNOPOLWKOBOW JIMHMM 3afHero mocTa
OCYLLECTBNSAETCHA OT 3/1eKTPUYEeCcKo CceTu camocBasia MoCcPefCcTBOM HakaTUA KHOMKM
3/1eKTpO3anycka BbIHOCHOTO My/ibTa Py4YHOro BkIo4YeHus (4, puc.3).

8.4 Bk/loueHMe pacTBOPHOM JIMHUW OCYLLECTBNAETCA BPY4YHYHO, MNOCPEACTBOM
M1aBHOIO OTKPbITUS BEHTWUSA ra3oBoro 6annoHa (1, puc.6) pasmarbiBaHUs Ha HE06X0AVMYHO
ANVHY pykaBa (8) ¢ 6apabaHa (6) 1 HaxkaTusa Ha pblyar 3anopHoro yctpoictea (7). TyweHve
Heo6X0AMMO HauYMHaTb C Kpasi oyara 3aropaHusi.

8.5 lNocne cpabaTbiBaHNA CUCTEMbI HEOOXOAMMO:

- N3BECTUTb SIML0, OTBETCTBEHHOE 3a MUCMpaBHOEe COCTosAHME 1 6e3onacHoe aeincTene
CMCTEM O NpUYUHaxX 1 doakTe BKIOYEHUS NHOOO0W N3 NIMHUIA;

- OTK/IOUYUTb OT CUCTEMbI YCTPOMUCTBO ANCTAHLMOHHOIO BK/IIOYEHMS,

- OYNCTUTb CXaTblM BO34YXOM WX CMbITb BOAOW B Kparyaihlume CPOKM OCTaTKu
OrHeTyLlaLlero nopoLLKa uiv pactTeopa;
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- NpY  UCNOMb30BaHWU  MOPOLUKOBOM /IMHUM  MPOAYTb  pacnpenenuTesbHbIl
TPy60oNpoBO/, CXXaTbIM razoM, NpeABapuTesibHO OTCOeIMHUB €ro OT NOPOLLKONPOBOAA,;

- 3aMeHUTb MeMOpaHHbI npefoxpaHuTens WM MembpaHy Ha BbIxoge U3
MOPOLLKOBOro 6aka;

- 3ameHuTb UXT;

- BoccTaHoBUTb YCI1 nniv npon3BecTn ero 3aMeHy,

- 3anpasuTb 6akn cooteeTcTBYOWMM OTB,;

- 3apAanTb ra3oBble 6asIIoHbI;

- yctaHoBuTb JIT1 B 3anas1 3anopHO-MyCKOBOW rO/I0BKMY;

- NOAK/HYNTL K CUCTEME YCTPOMCTBO ANCTAHLMOHHOIO YrpaBs/ieHus.

8.6 daKT BK/IKOYEHUA CUCTEeMbl U pe3ynbTaT NpuBeLeHUs ee B paboyee COCTOSHUE
pernctpupyetcsa B NPUIOXXEHNI B.

9 TEXHWYECKOE OBCJTY>XVBAHUVE

9.1 Ana nopaepxaHnsa paboTocnocoBHOCTU CUCTEMbI MOC/E CAauu B 3KCnayaTauuio
npeAycMatpyBaloTCsa cnepyrowme Buabl TeXHNYeckoro oocnyxmsanus (TO):

- exepgHeBHoe (TO-1);

- nepuoguyeckoe, pas B 6 mecsaues (TO-2);

- pas3B5net (TO-3).

9.2 nsa obecneyeHnss CBOEBPEMEHHONM MepesanpaBku CUCTEMbl Ha 3awumaemMoM
o6bekTe, Ao/mkeH ObiTb co3gaH 100% 3anac OrHeTywlallero nopoLika WM XJ0pUcToro
Kanbuus, KOTOpble HEeo6XOAUMO XpaHWTb B YMNakoBKe 3aBOAa-M3roTOBUTENA B CYyXOM
NPOBETPUBAEMOM MOMELLEHUN NPV TeMnepaTtype oT MuHyc 50 o natoc 50°C.

9.3 O6bem TO npuseaeH B Tabnvue 4.
Tabnunua 4

HanmeHoBaHue paboTbl Bug TO lNpumeyaHne
TO-1 TO-2 TO-3

1. MpoBepka HaJeXHOCTU pe3bb0BbIX
COeZIMHEHWUIA, Ha/IMYMS NIOM6 Ha 6as/IoHax,
peaykropax, BLIHOCHOM MynbTe py4YHOro + - -
BK/1HOYEHMSA, NY/IbTE YNpaB/ieHns 1 3anopHo-
MyCKOBOW r0O/10BKe.

2. BcnylwumBaHmue nopoLuka nopoLLKOBOW JIMHUN
[BUraTeNIbHOro OTceka.

3. MNMpoayBKa NOPOLLUKONPOBOAOB. -

4. MpombiBKa 3a60pHMKa pacTBOPHOrO 6aka -

5. KoHTposib AaBneHns B 6annoHax -

+ |+ |+ |+

6. KOHTpO/1b N/IOTHOCTU pacTBopa. -

7. OcBMAeTeIbCTBOBaHME ra30BbiX 6a/1/IOHOB 1
KopnycoB 6aKoB B COOTBETCTBMU C TPEGOBAHNSIMU - - +
cneuyann3npoBaHHO opraHmsaumm.

8. 3ameHa XTI u AIT1 - - +

9. Mepe3apsiaka NOPOLLKOBbIX 6GaKOB
OrHeTYLLUALM NOPOLLIKOM.

10. MNMpoBepka KayecTBa MOHTaXKa 3/1EKTPUYHECKO
CUCTEMbI 3anycka.
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9.4 TO-1 npoBOAUTCS BU3YyaUTbHO BHELLIHMM OCMOTPOM.

9.5 TO-2 npoBoanTCS cunamm nNpeanpuATUa-noTpebutens.

9.5.1 [1ns BCcnylumBaHUS NOPOLLIKA NMOPOLLUKOBOM JIMHUW ABUraTe/IbHOro oTceka OTCOeaVHUTL
oTBOf, (6, puc.4) oT 6aka, BbIHYTb NpeaoxpaHuTeslb MembpaHHbI (7), U YCTaHOBMB BMECTO HEro
3arnywky u3 komnnekra 3UIN npucoeguHUTb OTBOA K Gaky. BbIKpyTUTb 60T (4) M3 3acbINHON
ropsioBuHbI 6aka (3). MNpucoenHUTL ra3onpoBog, (8) K MasIoNIUTPaXKHOMY ra30BOMY OG&U1/TOHY MOZ,
JasneHvem 2-15 MINa 1M HEeCKOSIbKUMK KpPaTKOBPEMEHHBLIMW OTKPbITUAMU BEHTWIA GasinioHa
[0XOaTbCA BbIX0AA ra30BOM B3BECW NMOPOLLKA U3 OTBEPCTUSA 3aCbIMHON ropsioBuHbI. EC/in nocne
HECKO/IbKMX MOMbITOK rasoBasd B3BECb MOPOLUKA He BbIXOAUT U3 OTBEpCTUd, TO Oak Tpebyet
pesu3uKn. lpekpatntb nogady rasa M [OXAABLUMCb €ro BbIXo4a OTCOeAVHWUTb ra3onpoBof OT
6ailoHa 1 yCTaHOBUTL OO/T Ha 3acbInHy ropsioBuHy. OTCcoeaMHUTL OTBOZA OT bGaka, yoparb
3arnyLwKy, yCTaHOBUTb NpeaoxXpaHnTe b MeEMOPaHHBIA U NPUCOEANHUTE OTBOA K 6aky.

9.5.2 [nAa npoAayBk/ MOPOLIKONPOBOAa Heo6XoAMMO OTCOEAWHUTL €ro W
npucoeanHnTb K /1l060MYy UCTOYHMKY CXaTtoro rasa ¢ gasneHvem 0,5-1,2 MlMa, u OTKpbIB
3anopHbIA KnanaH UCTOYHUKa CXaToro rasa, yoeamTbCsa B BbIXO4E rasa U3 BCeX OTBEPCTUIA
nopoLukonposoga. lNoacoeanHUTbL NOPOLLKONPOBOA 06paTHO.

9.5.3 [Insi NpoMbIBKM 3a60pHMKa pacTBOPHOro 6aka (puc.5), oTcoeamHnTb pykas (5) OT 6aka
1 BbIBEPHYTb 3a060PHWK (10). Moc/ie NPOMbIBKA YCTAaHOBUTL €r0 Ha MECTO U NPUCOEAVHUTL PyKas.

9.5.4 [Ina KOHTpO/NA AaBneHus B GasiyloHax C BEHTU/IEM Heob6XOoAMMO OTBEPHYTb OT
BEHTUNSA GasiloHa HaKMAHYHO raiky pefykropa (Mnv ra3onpoBos) U NpUcoeuHUTbL K BEHTUIIO
KOHTpOsIbHOE npucnocobneHne (puc.8) ns komnnekra 3N nocpefCTBOM HakMAHOW raiku (1),
Mpn 3TOM BUHT (4) JO/HKEH HAaXOAUTLCA B 3aKPbITOM MOMIOXEHUN, T.€. 3aBEPHYT [0 ynopa no
yacoBoii cTpesike. OTKpPbITb BEHTWU/Ib 6as1I0Ha, 1 NoAaB AaB/ieHne B NOSI0CTb Kopnyca (2) CHATb
nokasaHvie maHoMeTpa. 3akpblTb BEHTWU b, BbIMYCTUTb ra3 U3 NosI0CTM Kopryca yepe3 60KoBoe
OTBEPCTME MOBEPHYB BMHT Ha MOJ1-060pOTa NPOTUB YaCOBOW CTPESIKM, N OTBUHTUTb HaKUAHYHO
raiiky ot BeHTuns. OnnombrpoBaTb 6a/1I/1IoH U NOACOeANHNUTL PeayKTop (ra3onpoBsog).

1 2 3 4

BEHTUMIO
basi1IoHa

\J

PucyHok 8 — KoHTponbHOEe npucnocobnexne
1 — HakMgHas ravika; 2 — koprnyc; 3 — MaHOMeTp; 4 — BUHT

Mpn HeECOOTBETCTBMM AaBNEHNUs AONyCKaeTCsA NPON3BOANTL 3apALKY MaslONINTPaXKHbIX
6an1/I0HOB OT TPAHCMOPTHOro GasioHa. 1A 3TOro HeoH6XoAMMO OTCOEANHUTL pPeayKTop (2,
puc.5) ot rasosoro 6annoHa c BeHTunem (1). MprucoeanHTL 6as/IoH Yepes ra3onpoBos (2,
pnc.9) n TPOMHUK (3) K TpaHcnopTHoOMy 6asioHy (5), K TPOWHWKY NPUCOeAMHUTB
KOHTPO/IbHOEe npucnoco6neHve (4). OTKPbITb BEHTUAN TPAHCMNOPTHOIO U Maslio/IMTPaXKHOro
6ann10HOoB. Mpu JOCTWXKEHUN AAaBNEHUS A1 COOTBETCTBYIOLLEN TemMnepaTypbl OKpyXaroLLein
cpefbl COrfacHoO MnpuioXeHnsa b, 3akpbiTb BEHTW/IM OGa/IJIOHOB M CTPaBWUTb OCTaATOYHOE
[JaBfeHvne yepe3 KOHTPOJIbHOE npucnocobnenne. OTCOeANHUTL TPOMHWUK U ra3onpoBoj OT
6an10HOB. HaBepHyTb TPAHCMOPTHYIO 3ar/yLKy Ha LTyuep MaionTpaxHoro 6asioHa u
onsioméuposartb ero.
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1 2 3 4 5

PucyHok 9 — Cxema 3apagkm MasiofIMTPaxHoro 6aisoHa OT TpaHCNopTHOro 6asisioHa
1 — ManonMTpaxHbIi 6a/1/I0H; 2 — ra3onpoBog,; 3 — TPOIMHUK; 4 — KOHTPO/IbHOE MPUCMOCO6IEHNE;
5 — TpaHcnopTHbIA 6an10H

9.5.5 [na KOHTpoONaA paBfieHuss B OGasi/loHaX C  3anopHO-NMYCKOBOW [O/I0BKOWM
HEeob6X04AMMO OTK/IOUUTL YCTPOMCTBO AUCTAHLMOHHOIO BK/IOYEHMS, OTBEPHYTbL OT Kopnyca
(12, puc.3) 3anan B cb6ope (4), BbiHYTb 3T (3) 1 0TBEPHYB BUHT (8) OTCOEAMHUTL MPOBOJ,
«-» (6). OTCcoeguHMB OT paboyero wrylepa (14) HakngHyt raiky peaykropa HaBepHyTb Ha
Hero TPaHCMOPTHYH 3ar/yLKy. BbIHYTb 6a/1/10H U3 KOP3UHbI U 3aKPErnuUTb ero ropn3oHTasIbHO
knanaHom (1) BHU3 B creuvasibHOM MPUCNOCOG/IEHUN UAWN CriecapHbIX TUcax. BbIKpyTUTb
60nT (2) Ha ero mMecto BBEpPHYTb MaHoMmeTp u3 komniekta 3UIM u CHATb nokasaHus.
MpounsBecTn c60pKy 1 yCTaHOBKY 6asinoHa B 06paTHON nocneaoBaTesibHOCTHU.

3apagka 6GannoHOB € 3arnoOpHO-NYCKOBOW TOJIOBKOWM  AO/DKHA  MPOU3BOAUTLCA
cneynann3vpoBaHHON opraHu3aumen.

9.5.6 KOHTpO/1b MMIOTHOCTN pacTBOpa X/IOPUCTOrO KasibLmMs ONpeaensats apeomMmeTpom
C norpelHocTbio +0,005 r/cmM®, B COOTBETCTBUM C YCMOBUSMM 3KCMIyaTaLMu COFMacHo
MPUNOXXEHWNIO A.

9.6 TO-3 npoBOAMTCS Cneunann3vpoBaHHON opraHn3aume.

9.7 Pe3ynbTatbl TO peructpupytotca B NPUIOXKEHUIN B.

10 BO3MOXXHbIE HENCIPABHOCTU N METOAbIl X YCTPAHEHUA

Bo3MOXHbIe HencnpaBHOCTN N METOAbl NX YCTPaHEHUA NPUBEOEHLI B Ta6n|/|u,e 5.

Tabnuua 5
HavmeHoBaHwue BepoaTHas npuynHa MeTogabl ycTpaHeHus
HencnpaBHOCTH
OtcyTcTByeT ras B 6as1/10He 3anpasutb 6a/1/10H Unu
3aMeHUTb ero
3amep3 pacTtBop B 6ake Pa3mopo3unTb 1 3aMeHUTb
OTB He BblbpacbiBaeTcA pactsop no n.7.5
3aKyrnopeHbl kKaHaslbl OuncTka 1 npoaysBKa KaHas10B

no n.9.5.2, npn Heo6xo4MMOCTH
peBM3NA BCEW JIMHUN

OrtcyrtctByet 31 YctaHoButb Il

NHAMKaTop Ha nynbTe
ynpaB/ieHnsi FopuT KpacHbIM
LIBETOM

O6pbIB Lenu 3T, BbIHOCHbIX MpoBepuTb Kabenu un
NnynbTOB Py4YHOro BkIUeHusa, YCI1 | coeanHeHnA
Wi aniekTposocniameHuTens VX
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11 XPAHEHWNE

11.1 YcnoBusa xpaHeHua cuctem — no rpynne 2(C) NOCT 15150-69. XpaHeHue
OrHeTyLalero nopollka - corfiacHo TpeboBaHuAM 3KCMyaTauMOHHOW AOKYMEeHTaumMm Ha
MOPOLLIOK.

11.2. bakn ana OTB, ra3oBble 6as/IOHbI, pacrnpegenurTesibHbie TPyoonpoBoabl U
pykaBa [O/DKHbl ObiTb 3allMleHbl  TPAHCMOPTHbIMKU 3arfywkamu OT 3arpA3HeHus u
Kopposun.

11.3 bBak MOpOLIKOBbIA [ONycKaeTCA XpaHWTb 3anpas/fieHHbIM NpU  YC/10BUK
repMeTmsaunn WTyLepoB BXo4a-BbIX0Aa BO U3bexaHne HacbIWeHNs NopoLLKa napamm Boabl
1 nocneayoLwero ero CNéxvBaHus.

11.4 Bak pacTBOPHbI/ AonyckaeTcs XpaHuTb 6e3 pacTBopa, Npu aToM 6ak, B KOTOPOM
paHee HaxoAuncs pacTBOP KasibUMs X/I0PUCTOrO, A0/MDKEH ObITb NMPOMbIT OT €ro OCTaTkoB
BO/OM.

12 TPAHCITOPTUPOBAHUE

12.1 Cuctembl MOryT TpaHCNopTUpOBaTbCA NH0ObIM BUAOM TpaHCnopTa B KPbITbIX
CYXMUX TpPaHCNOPTHbLIX CpeAcTBax B COOTBETCTBUW C MNpaBuiaMn MepeBO3KU [Py30B,
[EeVCTBYIOLWNX Ha [aHHbIX BuAax TpaHcnopta. YCNoBWUs TPaHCNOPTMPOBaHUA B 4acTu
BO3AENCTBUS KnmMaTtmyeckunx dpaktopoB — 3 no NOCT 15150-69, B yactu BO3AeiCcTBUSA
mMexaHunyecknx gpaktopos — C no NOCT 23170-78.

13 YTUIN3ALUNA

Mocne ucTeueHuss cpoka CryXobl NpedsaraeTcs NPOBOAUTL YTUIM3ALUMIO OTAENbHbIX
3/1IEMEHTOB CUCTEM NOXAPOTYLLEHUS MO CieAytoLLei cxeme.

13.1 Mpoun3BecTn AEMOHTaX CUCTEMbI MOXaPOTYLIEHNS HA OTAESbHbIE 3/IEMEHTbI B
COOTBETCTBUN CO COOPOYHBbIMM YepTexaMuM Ha KOHKPETHYH MOAENb TPaHCNOPTHOro
cpeacTBa uam o6opyaoBaHMs: 6ak MOPOLLKOBLIA ABUraTesibHOro oTceka, 6ak MopoLLKOBbINA
3agHero mocta B cbope ¢ NXI, 6ak pacTBOpHbIA, 6apabaH C pykaBoM, 6a/110HbI BbICOKOrO
[aBfieHns, pefykTopbl, pykaBa pPe3vHOBble, MeTasl/imyeckue Tpyo6onpoBoAbl MOPOLUKOBOWA
JIVHWKX, YCTPONCTBO aBTOMATMYECKOro BK/IHOYEHUSA, TEMN/I0Bble WU3Bellatesiv, BbIHOCHbIE
Ny/NbTbl BKHOYEHNS.

13.2 YTunusauma orHetyllaiiero nopoLuka.

13.2.1 TpousBectn pa3bopKy MOPOLLUKOBOro 6Gaka ABUraTeslbHOro OTCeka WU
BbICbINATb N3 Kopryca 6aka orHeTyLlalnin NOpPOoLLOK.

13.2.2 TMpowussecTtn pa3bopky nopoLukoBoro 6aka 3agHero mocta ¢ XTI v BbicbinaTtb
M3 Kopnyca 6aka OrHeTyllawuii MOPOLIOK. YCTaHOBUTL B 6ak VX[, n npoussBectn ero
CpaboTKy C BbIMYCKOM a3p030/IbHOr0 cocTaBa Yepes pacnpenenntesibHblii Tpy6onposoy, B
aTMoccphepy, 4TO He nNpUBOAUT K  YXYALIEHU0  3KOIOTUYECKOM O0OCTaHOBKM U
030HOpa3spyLatoLemMy agdexTy.

13.2.3 CornacHo pekomMmeHgaumam Cr19.13130.2009 HEeKOHANLUMOHHbIE
OrHeTylwlalmMe MnopoLLKOBble cocTaBbl Ha pocthaTHO-aMMOHMIIHOW OcHoBe (BekcoH-ABC,
MupaHT-A 1 Ap.) MOryT UCMO/Ib30BaTbCS B KAYECTBE CbiPbs 419 yA00peHnin. PekomeHgaumm
NO MNPVMEHEHUIO OTpabOTaHHbIX OrHeTylwalmMx TMOPOLKOB B KayecTBe YyA0OGpeHwui
npueefeHbl B UHCTPYKUNKN: «YTUNM3aUNA U pereHepaums orHeTyluaumx nopowkos» /A.B.
AHTOHOB, B.M. XXapTtosckuii, B.I'. JaHnneHko. M.: BHUWITO, 1988. 25c.
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13.3 Y1munusauma pacteopa Kasbums xnopuctoro (CacCly).

13.3.1 MpounsBecTn pa3bopky pacTBOPHOIO 6aka C/IMTb PAcTBOP KaslbLMSA XSTOPUCTOro
B EMKOCTb, 0O bEM KOTOPOI AO/MKEH MpeBbIaTb 06BEM C/IMBAEMOro pacTBopa He MeHee,
yem B 6 pas.

13.3.2 Pa3baButb pactBop Bogou (1:5) m yTunusmpoBatb B KaHauzauuo Wnu
cneynanbHO OTBELEHHOE MeCTO.

13.4 YTunusaumsa 6asn0HOB BbICOKOTO AaB/IEHUS.

13.4.1 C6bpocutb pasneHve B OannioHe p[o atmoctepHoro, ans 6as/ioHoB C
3anopHO-MyCKOBOW rOI0BKOW NPOM3BECTU CPpaboTKy NMponaTpoHa, YTo NpuBeLET K BbIOpOCY
BO3Ayxa B atmocdiepy.

13.4.2 OTcoeANHNTb PeayKTop M BbIBEPHYTL 3aN0OPHO-MYCKOBYO rO/I0BKY U3 HGasi/loHa.

13.4.3 TlpuBecTn 6a/lNOH B HErogHOCTb MyTeM HaHeCeHWs Haceyek Ha pe3bbe
rop/I0BMHbI UM NPOCBEP/IMBAHNEM OTBEPCTUIA B KOpnyce 6asnoHa.

13.3 YTnnmnsauunsa pe3mHoOBbIX N MeTa/IIMYECKUX 3/IEMEHTOB CUCTEMBI:

- pyKaBa, NPOoKMajKn oTnpaBnTb Ha CBAJIKY NMPOMbILLNIEHHbIX OTXOAO0B;

- 6akn, 6annoHbl, TPyo6onNpoBOAbl N APYrne 3N1eMeHTbl OTNpaBUTb Ha BTOPUYHYLO
nepepaboTky MeTasina;

- YyTUIM3aumio peaykTopoB, 3arnopHO-MYCKOBbIX YCTPOWMCTB, 3/1EMEHTOB aBTOMATUKK
Npou3BOAUTL C YYETOM MaTepuasna, U3 KOTOporo OHM U3roToB/EHbI (CTaslb HEpXaBetoLas,
NnaTyHb, a/TtOMUHUIR).

13.4 OO6wue TpeboBaHUS:

- npoBefeHve paboT nNo yTunuzayum C OGanfloHaMK, HaxoAAWMMUCS NOA,
AaBneHMeM — 3anpeljaetcs. PaboTbl No ytuamsauum MoryT ObiTb MOPY4YEHbl AvLaM,
AOCTUrWLMM 18-neTHero Bo3pacrta, npoLlleawmMm npon3BoACTBEHHOE 00yYeHMe, aTTecTalmo
B KBa/IM(PUKALMOHHOM KOMWUCCUM Ha 3HaHWe npaBwus YCTPoOWCTBa M 6Ge3onacHoW
akcnayatauum cocypgos, pabotawowmx nog gasnedvem MB 03-576-03 M MHCTPYKTaX Mo
TexHVKe 6e30nacHOCTH.

14 TAPAHTUN N3TOTOBUTENA

14.1 N3roToBUTE b rapaHTMPYET COOTBETCTBUE cUCTEM TpeboBaHusaM TY 48-2403-16-91
Npu co60AEHUN YCIOBUIA TPAHCNOPTMPOBAaHUSA, XPaHEHUS, MOHTaXa W aKcnyataumu.

14.2 MapaHTUIiHbIA CPOK 3Kcnayataumm cuctem — 12 mecsileB C gaTbl BBOAA WX B
aKcnayatauuio, B npeaenax rapaHTUMHOro Cpoka XpaHeHus.

14.3 FapaHTUiiHbIA CPOK XpaHeHust — 24 Mmecsua ¢ AaTbl U3roToBNEHUS.

14.4 FapaHTWiiHble CPOKM IKCNyaTalun Ha KOMNIEKTYOLWME U3aenvs u matepuansi,
NCNosib3yeMble B CUCTEMAax, B COOTBETCTBMM C HOPMATWBHOW AOKYMeHTauuei Ha aTu
n3nenusi.

14.5 B TeuyeHMe rapaHTUMHOIO cpoka [AeekTHble Yy3ibl W AgeTanun nogsexar
6ecnnaTtHO 3amMeHe M3rotoBuTesnieM. apaHTUs He pacnpocTpaHAeTCA Ha HeucrnpaBHOCTH
CBsI3aHHbIE C HEMpPaBU/IbHOW 3KCnyaTaumen.

MpumeyaHwue.

N3rotoBuTeNb OCTaBnsieT 3a Cco60l nNpaBO W3MEHATb KOHCTPYKUUIO U
peanim3yemMble TEXHUYECKME PEeLUEeHUA CUCTEM C Leslbio YNy4leHUs NX TeXHUYECKUX
XapaKTepuUCTUK 1 aKCnlyaTalMOHHbIX CBOUCTB (NapamMeTpoB).



