OEJEPAJBHASA CIYXKBA
IO KOJOTHYECKOMY, TEXHOJOTHYECKOMY U ATOMHOMY HAJI30PY

(POCTEXHA/I30P)
IIPHUKAS3
0f CessprnSip st PI23: N  F19
i MockBa

O0 yrBepxkaenun PykoBoacTsa mo 6e30macHOCTH
«PexoMeHIAIHH 10 NPHMEHEHHIO CPEICTB B3PBIBO3AIIHTHI TOPHBIX BHIPAGOTOK
YroJIbHBIX IIAXT, ONACHBIX M0 ra3y H (MJIH) YroJbHOH NMbLIW)

B cootBeTcTBUM ¢ IYHKTOM 5 cTathu 3 deaepanbHOTO 3akoHA OT 21 Miojd
1997 r. Ne 116-®3 «O npoMsIIIieHHOH 0€30ITaCHOCTH OTACHBIX IPOU3BOICTBEHHBIX
00BeKTOBY», cTaThel 14 denepanbHOro 3akona ot 31 uroms 2020 r. Ne 247-03 «O6
obs3aTenbHBIX TpeOoBaHusX B Poccuiickoit denepaunu», myHkrom 1 Tlonmoxkenwus
0 @exepanpHOR Cly:k0€ TO IKOJIOTMYECKOMY, TEXHOJIOTMYECKOMY M aTOMHOMY
HA/130pPYy, YTBEPKACHHOT0 nocraHoBnenueM [IpaBurensctsa Poccutickoit ®eneparnuu
ot 30 urons 2004 r. Ne 401, npuka3biBalo:

1. YTBepauts npunaraeMoe PykoBoacTBO 1o 6e30macHoCTH « PeKOMEHAAIMY TI0
IIPUMEHEHHIO CPENCTB B3PBIBO3ALIUTEI TOPHBIX BLIPAOOTOK YrOAbHBIX LIAXT, OTIACHBIX
110 Ta3y ¥ (UJIM) YyTONbHOMR TR,

2. Ilpu3Hate yTpaTUBIUMM cuily npukaz eaepajibHOM chaykOel 10
IKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY Haazopy oT 23 mexabps 2016 .
Ne 561 «O6 yrBepaxaeHun PykoBoacTBa 1mo 6€30macHOCTH MO B3PHIBO3AIIMTE TOPHBIX

BbIPA0OTOK YTOJIBHBIX ILAXT, ONACHBIX MO ra3y U (WUJIK) YTrOAbHOMN MbUINY.

PykoBoauTens 70 WJ P A B. TpemOunxuii



YTBEPXJIEHO
npuKa3zoM OenepaibHON CITyKOBI
T10 3KOJIOTHYECKOMY,
TEXHOJIOTUYECKOMY
U aTOMHOMY Haa30py
OT «&/ » cmmjAJ 2028 Ne F/E

PYKOBOJICTBO IO BE30IIACHOCTH
«PEKOMEHJIAIIAM 1O IIPUMEHEHMIO CPEJICTB B3PLIBO3AIIUTHI
IT'OPHBIX BBIPABOTOK YT OJILHBIX IIAXT,

OIIACHBIX IT1O I'A3Y M (WIH) YT OJLHOM MBLTH»

OBIIAE MMOJOKEHAS

1. PykoBoncTBo 1o Oe3onacHocTH «PekoMeHaamu mo MPUMEHEHHUIO CPEICTB
B3PBIBO3AIIMUTE TOPHBIX BBIPAOOTOK YTOJNBHBIX IIAXT, OMACHBIX TO Tazy U (WIH)
YIOJILHOM MBI (Hanee — PykoBoacTBo mo Oe30macHOCTH) pa3paboTaHO B IEIAX
pas3bsACHEHHUs TpeOOBaHUH POMBILIIEHHOM 0€30MaCHOCTHU U COAEPIKUT PEKOMEH TALIUH
o mnpuMeHeHH:0 @elepanpHblX HOPM U MpaBuwil B OOJACTH NPOMBIIUICHHOM
OesomacsocTu «IIpaBuna 06e30macHOCTH B YIONBHBIX IIAXTax», YTBEPKICHHBIX
npukaszoM Pocrexnaasopa ot 8 mekabps 2020r. Ne 507 (manee — IlIpaBmia
0€30MacHOCTH B YTOJBHBIX LIaxTax), ¥ denepaibHbIX HOPM U MpaBuil B 00JIACTH
NPOMBIIIIEHHON Oe3onacHOCTH «MHCTPYKIUA 1O a3pOoNoTHYecKoil 6e30macHOCTH
YIOJBHBIX LIAXT», YTBEPKIACHHBIX IpuKa3oMm Pocrexnamsopa ot 8 mexadps 2020 r.
Ne 506 (manee — MHCTpYKUMS 10 a3pONOruyecKoil 6€30macHOCTH YIONbHBIX HAXT).

2. Hacrosmee PykoBoACcTBO 10 0€30MacHOCTH COAECPHKHUT PEKOMEHJALUH 10
IPUMEHEHHI0 CPEICTB B3PBIBO3AIIMTEI TOPHBIX BBHIPAOOTOK YTOJBHBIX IAXT JJIA
obecrieueHus TpeOOBaHUH TPOMBIILIEHHON 0G€30MacHOCTH NPU MX NPOEKTUPOBAHHUH,
CTPOUTENBCTBE,  KAlUTAJILHOM  PEMOHTE,  PEKOHCTPYKLMH,  TEXHUYECKOM
[IEPEBOOPYKEHUH, 3KCIUTyaTallud, KOHCEPBALMM U JIMKBUIALUUM U HE SBJIISETCSH
HOPMATHBHEBIM ITPaBOBbIM aKTOM.

3. B3priBo3amuTa TOpPHBIX BBIPAOOTOK yToNbHBIX mIaxT (nanee — B3I'B)
BKJIFOYAET KOMILIEKC MEp, HAMPaBJICHHBIX Ha CHIDKEHHE MOPaKAIIMX (DaKTOpPOB

B3pPBIBA BBPBIBOOHaCHOﬁ CMECH B TOPHBIX BprﬂﬁOTK&X YIOJIBHBIX  IIaxT
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B COOTBETCTBUH ¢ pasnenom XXIV IIpasuil 6630naCHOCTH B YTOMBHEIX IAXTaX.

Opranusaumm,  OCYIUECTBISIIOIIME  HPOEKTUPOBAHHE,  CTPOHMTENHCTBO,
KalTMTaIbHBIA ~ PEMOHT,  DEKOHCTPYKLMIO, TEXHHYECKOE  MEPEBOOPYIKEHHE,
OKCILTyaTallMI0, KOHCEPBALMIO M TMKBUIALUIO YIOJBHBIX IIAXT, MOTYT HCIOJIL30BaTh
HHBIE 00OCHOBaHHBIE CcrocoObl M cpeactBa B3I'B, He ykaszaHHbIE B HACTOALIEM
PykoBozncTse 1o 6€30nacHOCTH.

Hacrosuee PykoBoncTBo o 6e30macHOCTH COAEPHKUT PEKOMEHJALMH TIO:

NpuMeHeHUIo cpencts B3I'B s npenynpesxacHus W JTOKATM3alli B3PLIBOB
IBUICBO3AYIIHBIX, METaHOBO3/YIUHBIX, NBUICMETAHOBO3AYIIHBIX CMeceld u (MiH)
CMeceil C TOPIOYMMH Ia3aMHu, COAEPXKAIIMMUCS B PyIHUUHOM atmocdepe (mamee —
B3PBIBOOITACHEIE CMECH);

TEXHHYCCKOMY, HH(MOPMAUMOHHOMY, MAaTEMaTHYECKOMY, MPOTPAMMHOMY
¥ OpraHu3alMOHHOMY obecnedennio cucrtem B3I'B;

OKCIUTyaTallly U OOCTyXKHUBAHHUIO CPENICTB U cucTeM B3I'B.

Cpencrsa B3I'B BXOJAT B COCTaB CUCTEM KOHTPOJIS U YIIPABJICHHUSI CPEACTBAMH
B3I'B, KoTOpbhIE ABISIOTCA COCTaBHOM YacThi0 MHOTO(DYHKIMOHAIBHON CHCTEMbI
6esonacnoctu (ganee — M®CE) B cootBeTcTBHH ¢ TyHKTOM 22 TIpaBui 6e30macHoCTH
B YIOJIbHBIX IIaXTax.

4. B mensax oCyleCTBIEHHS B3PbIBO3AIMTEI TOPHBIX BRIPAOOTOK B HACTOSAILIEM
PykoBoacTee 1O 0€30IIACHOCTH pacCMaTPUBAKOTCA CIEAYIOMME ITOPAXKAIOIIUE
(aKTopel B3pHIBA, ABAFOIIMECS COCTABISIOMMY [IPOLECCA, BBI3BAHHOIO B3DPBLIBOM
B3PBIBOOIIACHOM CMECH M IPUBOSILIETO K MOPAKEHUTO JIFOACH U 00BEKTa:

iams;

yIapHO-BO3AyLlHAsA BOJHA (nanee — YBB);

paseTaroIMECS OCKOJIKU U NIPEIMETHI;

HaJIMYMe B PyJHUIHOH aTMOc(epe MPOIYyKTOBR B3PhIBA.

HA3ZHAYEHME, COCTAB CPEJICTB U CUCTEM B3PbIBO3AIINUTEHI
I'OPHBIX BBIPABOTOK

5. Cpeacrsa B3I'B ycTaHaBmMBarOTCS B TOPHBIX BBIPAOOTKAX YTOJBHBIX INAXT

A NPCAYNPCKACHUS, JIOKATHU3alUWU B3PBIBOB MW CHHJKCHHUA HMX M[OPAKAIOIIMX
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(akTOpOB B COOTBETCTBHH C HYHKTOM 732 WHCTPYKIIMM TI0 a3pPOJIOrHYECKOil

0€301aCHOCTH YTOJIbHBIX IIAXT.

6. PexomenayeMele Gpyukuuu cuctemsl B3I'B:

OPEAYNPEKACHUE, JIOKANU3alys B3PbIBOB M CHMKCHHE HMX MOPAXKAOIIMX
(hakTOpOB;

HUH(QOPMHUPOBAHKE TOPHOTO HCIIETYEPA O COCTOSIHUM CPEACTB U cucteMsl B3T'B
B HODMAJILHOM DEXHME padOThI LIAXThI (Y4acTKa), TPU KOTOPOM KOHTPOJIHPYEMBIC
HapaMeTPhl HE BBIXOAAT 3a IIPEAEIbl PENIAMEHTUPOBAHHBIX 3HAUYEHUH U MPENENBHO
JOMYCTUMBIX ~ KOHIICHTpALMi, M TPEeJaBapuiiHOM pexuMe paboThl  LIAXTHI,
XapaKTePU3YIOUIMMCS BBIXOZOM KOHTPOJIMPYEMBIX MapaMeTpoB B JUara3oH OT
PETIaMEHTHPOBAHHEIX 3HAYEHUH [0 HIDKHETO KOHLIEHTPALMOHHOTO TIpeaena
BOCIJIAMEHEHUS, NP 3TOM cpalaTblBaHWE CHUCTEM TIPOTHBOABAPUIHON 3aIlUTHL
obecneunBaercs npu 50 % HIKHET0 KOHLEHTPALIMOHHOTO NPEIeNa BOCIUIAMEHEHHS;

JUCTaHLMOHHA I0Aa4a KOMaH/ Ha cpadaTeiBaHKe, OIIOKMPOBKY cpabaTbiBaHUs
aKTUBHBIX cpeACTB B3I'B ¢ BO3MOKHOCTBIO KOHTPOJISL M YIIPABIEHUS, PEArUPYIOLIUX
Ha YIpo3y B3pbIBa;

TeneynpasieHue cpeacrsamMu B31I'B u tenecurnanuzauus ux cpabaTbIBaHKA;

XpaHeHHe WHQOpMauuu o cocrosHuM cpeacts B3I'B B HopManbHOM
1 MIpeaBapuiiHOM pexxuMax paboTsl yrOJbHOM MIAaXTHI,

UH(OPMHUPOBAHHE TOPHOrO JHCHETYEepa O cocTosHUM cpencts B3IB mpu
aBapUIHOM pEXKMME padoOThl IMIAXThl ((PYHKUMOHUPOBAHHME IIAXTHl (Yy4acTKa)
U B Clly4ae apapuu;

XpaHeHue U (MnM) repenadya MHGOpPMALUM O [apaMeTpax IPOUCILEAIIEro
B3pbIBA.

Oyukunu cucteMel B3I'B peanu3yrorcs ¢ MOMOIIBIO TEXHUUECKHX YCTPONCTB,
BXO/SIIIMX B €€ COCTaB, M (WIM) TEXHUYECKUX YCTPOHCTB aBTOMATU3MPOBAHHBIX
cucreM (nanee — AC), 3KCIUTyaTUPYEMBIX B YTOJIBHBIX [IAXTaX.

7. Pexomennayemslii coctas cuctemsl B3['B:

cpencrtea B3I'B;



<
JIMHHUH CBA3H, }’CTPOﬁCTBa, o0ecneyuBaroIIne nepenady NaHHbIX OT CPEICTB

B3I'B 10 Ha3eMHBIX YCTPOMCTB;

Ha3eMHBIE YCTpOHMCTBa, obecrneunBaromue cbop, 00pabOTKy, OTOOpa)keHue
U XpaHeHue HH(OPMALUH, ITOTy4aeMoii OT cpencts B3I'B;

yCTpoOiiCcTBa JIIEKTPOTIUTAHUS, o0ecIeurBaroIIHe HOPMallbHOE
(QYHKUMOHUPOBAHME TEXHHYECKUX YCTPOMCTB cuctembl B3['B Tpu OTCyTCTBUM
3JIEKTPOCHAOKEHHUA.

8. Cpencrtea B3I'B, xak npaBuiio, noapasiaessorcs:

1) mo npuHUMIY cpabaThIBAHKS HA:

NacCcHBHBIE, CpabaTkiBaromue 0T Y BB (nanee — maccuBHsie cpenctea B3I'B);

AKTHBHBIC, CPa0ATRIBAIOLIME OT JATIWKOB JABJICHHUS, TEMIEPATYPEl U COCTAaBA
PYIHUYHON aTMOC(EPHI, KOHTPONMPYIOIIMX HalW4dHe B HEH MPOAYKTOB B3DPhIBA,
U U3BEIIATeNEH TUlaMeHH (manee — axkTuBHblE cpenctBa B3I'B, pearupyromme Ha
B3PBIB);

aKTHBHBIC, CPa0aThIBalONIME IIPM IIPEBBILICHWM TIPENaBAPUMHBIX yPOBHEH
NapaMeTpoB pPyOHHYHOH arMocdepbl (mamee — axkTuBHBIE cpenacrtsa B3IB,
peardpyroime Ha yrpo3y B3phiBa);

KOMOMHHUpOBaHHbEIE cpenctBa B3I'B, ucmons3yroime cOUYETaHUS SIEMEHTOR
aKTHBHBIX U IIaCCUBHBIX cpeacTts B3I'B;

2) MO COXPAaHEHHI0 CMOCOGHOCTH BHIIONHATE GyHKUMIO 1o B3IB npu
IIOBTOPHBIX B3PhIBAX HA:

paboTOCIIOCOOHBIE IPU OBTOPHBIX B3PHIBAX;

HEpabOTOCTIOCOOHbIE ITPU MOBTOPHBIX B3PHIBAX;

3) 1o peanu3anuy QYHKUHAH KOHTPOJIS W YIPABJICHHS HA:

cpenctea B3I'B ¢ QyHkuueii KOHTPOs ¥ yripaBaeHus;

cpenctsa B3I'B 6e3 GyHKIUM KOHTPOIS W YIIPaBICHHUS.

9. lns akteBHOrO cpencrsa B3I'B, pearmpyiomero Ha yrposy B3phIBa,
PEKOMEHAYETCS OOECTICUNTE:

BO3MOXKHOCTb TIOZIaY¥ KOMaHIbI Ha cpabaTsiBaHKE, OJIOKMPOBKH CPabaThIBaHKs

C MECTa pacIIoNIOKEHHUsI aKTHBHOTO cpeacTa B3I'B, a Tawke OT ropHOTO AKCIIETYEDA;
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aBTOMATHYECKOE  OTKIIUeHHe cpaboraBmmx cpeactBa B3IB  mpu

HOPMaJIM3alli}i COCTABJIAIOILUX (IAPaMETPOB) PYAHUYHON aTMOC(EDHI.

10. B mecrax ycranosku cpencts B3I'B ¢ ¢yHKuHeit KOHTPONIS U yIPABICHHS
PEKOMEHIYETCS YCTaHABIMBATh TEXHUYECKUE CPEACTBA IPAMOH TeIe(pOHHOM U (MITH)
PaIHOCBS3U C TOPHBIM JUCTIETYEPOM.

11. KomOunuposannsle cpeactBa B3IB ¢ BO3MOMHOCTBIO — KOHTPOJIS
Y YOPaBIACHUSA PEKOMCHOYETCS YCTaHaBiAMBaTh Ha pacctosHuu 10-50M ot
CONPSKCHUHM ¢ NPUMBIKAIOIIMMK TOPHBIMHA BbIpaOOTKaMH. PekoMeHIyeMble MecTa
pasmemienus cpeiacts B3TB nmpuBemensl B mpuiioxkeHud Ne 1 K HacTosmeMmy
PykoBozacTBY N0 6€30MaCHOCTH.

B ropHeix BbIpaOOTKaX BBIEMOYHBIX YYaCTKOB, B MOATOTOBHUTEBHBIX TOPHBIX
BBIPAOOTKAX, MPOBOAMMBIX IO IO HJAM MO YIJIFO M IOPOAE, PEKOMEHIYETCS
yCTaHABJIMBATh aKTHBHEIE cpencrBa B3I'B, pearupyromine Ha B3pbIB, AKTHBHBIE
cpeactea B3I'B, pearupyroomme Ha yrpo3y B3pbiBa, ¢ (QYHKIHEH KOHTPOJIS
1 yTIpaBJIeHHUs, maccuBHbie B3I'B.

B 3a004X MOATOTOBHUTENBHBIX BBIPAGOTOK, MMPOBOJUMBIX [0 YIJIKO M TI0 YIIIIO
U NIOPOJEC, B KOPOTKUX OYUCTHBIX 3a005X, Y CONPSKEHUHN ¢ NJIMHHBIMHA OYKUCTHBIMU
3a005MHM, Ha y4YaCTKaX TOPHBIX BHIPAOOTOK ¢ pAa3MEIUEHHBIMH B  HHX
3JIEKTPOPACTIPENCTUTEIBHBIMI YCTPOMCTBAMH, B Kamepax, B TOPHBIX BbIPabOTKax,
UMEIOLIUX COTIPSDKEHUA ¢ TOPHBIMU BBIPA0OTKAMM BBIEMOYHBIX M TOATOTOBHUTENBHEIX
Y4YaCTKOB, PEKOMEHIYeTCS YCTaHABIMBATh akTUBHBIE cpencTBa B3I'B, pearupyromiue
HAa B3pbIB.

B ropHeix BEIpa0OTKax, OOOPYIOBAaHHBIX MAarduCTPAIbLHBIMHM JIEHTOUHBIMU
KOHBeHepamMu (KpoMe TOPHBIX BBIPAGOTOK, MO KOTOPHIM TPAaHCIOPTUPYETCS TONBKO
TI0POia), PEKOMEHIYETCA YCTaHABINBATH IO UX MPOTHKEHHOCTH AKTHBHLIE CPEACTRA
B3I'B, pearupyrouue Ha B3phIB, akTUBHBIE cpeacTBa B3I'B, pearupyomiue Ha yrposy
B3pbIBA, MACCHBHBIE cpeacTea B3I'B.

B ropueix BBIpa0OTKaX, DOPUMBIKAIOMIMX K IIOXKAPHBIM  y4acTKaM,
PEKOMEHIYETCs YCTaHaBIMBATh aKTUBHBIE cpencTsa B3I'B, pearupyronye Ha B3pBIB,

aKTUBHbIE cpencrsa B3I'B, pearupyromue Ha yrpo3y B3pbIBa, TACCHBHEBIE CPEACTBA
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B3I'B. Cpenctea B3I'B B 5THX BeIpabOTKax peKOMEHAYETCS YCTAHABIMBATE HA BPEMs

BBITIOJIHEHHS PA00T MO MX M3OJISLMH WIM BCKDPBITHIO. IIOCTE BCKPBITHS TOPHBIX
BBHIDa0OTOK, NPHUMBIKAIOIIMX K IIOXKAPHBIM  y4acTKaM, cpeacteamud B3I'B
PEKOMEHIyeTC 00ECTIEYUTh B3PBIBO3ALINTY 3THX BHIPAGOTOK [0 MEpeBoa Moxkapa
B KaTE€rOPUIO «IOTYLICHHBINY.

B ropHBIX BBIPaOOTKAaX, B KOTOPHIX COOPYKEHBl CMECHTENIBHBIE KaMepHl,
PEKOMEHIYETCS yCTaHABIMBATE aKTUBHBIE cpeacTBa B3I'B, pearupyromuye Ha B3phIB,
aktuBHbIe cpenctsa B3I'B, pearupyromue Ha yrpo3y B3pbIBa, [TACCHBHBIE CPENCTBA
B3I'B.

12. TaT4uku, BXOJSAIINE B COCTAB aKTUBHBIX cpeacTs B3I'B, pearupyromux Ha
B3pBIB, W (WIM) aKTHBHBIX cpeacTB B3I'B, pearupyroommx Ha yrpo3y B3phiBa,
YyCTaHABJIMBAIOT HA Yy4YacTKaX TOPHBIX BBIPA0OTOK, OMACHBIX 110 CKOILICHHIO
B3pBIBOOMACHBIX Ta30B. MecTa yCTaHOBKM OIPEAECIAET INABHBIM MHKEHED IIaXTh
B COOTBETCTBMH C ITyHKTOM 183 IIpaBui 6€30MacHOCTH B YTOJIbHBIX 1IIAXTaX.

IIpr MCMONB30BAaHMM NATYMKA METaHA B KAYE€CTBE CPEIACTBA WHUIIMMPOBAHHUS
aKTUBHBIX cpeacTs B3I'B, pearupyrommx Ha yrpo3y B3pbIBa, YCTaBKa CpabaThIBAHUS
IIPHHUMAETCA PaBHOH 2,5 % 00beMHOM J0JTH.

Pekomenayemple MecTa pacnonokenus cpeacte B3T'B B ropHBIX BeIpabOTKax
NIPUBEJICHBI B MPHIOKEHHH Ne 1 k HacTosiemMy PykoBoncTBy 1o 6€30macHOCTH.

Pekomenayemble cxeMbl ycTaHOBKM cpenctB B3I'B B yromsHBIX miaxrax
NpPeICTaBICHbI B IPUIOKEeHUH Ne 2 Kk HacTosmeMy PykoBoACTBY o 6€30MacHOCTH.

13.Ilpn  ycranoBke cpeacTB B3I'B, 4acTUYHO WM  TOJHOCTBIO
NEPEKPHIBAIOIIMX CE€YCHME TOPHOH BBIPAa0OTKM B  MECT€ KX  YCTAHOBKH,
MPEIyCMAaTPUBAIOTCS TIPOEMBI, IIPOXOABL, JIAAbl WM ABEPHU s OECTPENATCTBEHHOTO
NIEPEMEIIICHHS JIFOIEH, TOPHOM MacChl, MAaTEPHAIIOB U 000PYIOBaHUS B COOTBETCTBUH

C MyHKTOM 759 MHCTpyKLMH 1O a9POIOTHYECKOM 6€30IMaCHOCTH YrONbHBIX [IAXT.

JOKYMEHTAIIUA HA YCTAHOBKY CUCTEM B3PBIBO3AIIHUTHI
I'OPHBIX BBIPABOTOK

14. TIpoexkTHas HOKyMEHTalMs Ha yCTaHOBKY cucTeM B3I'B paspabarsisaercs

C YYETOM TOPHO-TE€OJOTMYECKHX U TOPHOTEXHHYECKUX YCIOBUM YrONBHOM IIAXTHI
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W COOCPXKHT KOIIMH M3 IIJIaHa I'OPHBIX paﬁoT C YKa3aHHEM MECT YCTAHOBKH CPECICTB

B3'B B COOTBETCTBUM € TYHKTOM 727 WMHCTPYKIHH TI0 a3pOJIOTHYECKOL
0€30MaCHOCTH YT OJIbHBIX IIAXT.

PexomeHayemoe cofepikanie NPOeKTHOH TOKYMEHTAIM| Ha cucteMsl B3I'B:

00111K€e CBEJICHHS O IIaXTe,

nepeueHb rOPHBIX BEIpab0TOK, 0060pynyeMbIix cpencrsamu B3I'B;

cTpyKTypa cucteMsl B3I'B (Hanpumep, BepxHuil, CeTeBON U HIKHUI YPOBHH);

(GyHKUHMOHHpOBaHUe cucTteMbl B3I'B;

CrIocOObI M CPEeACTBa CBSI3U A MHOOPMALMOHHOTO OOMEHa MEXIY
KOMIIOHEHTaMH CHUCTEMEL;

XapaKTCPUCTHKA B3auMMOCBs3ed cucteMbl B3I'B co CMEXHBIMH CHCTEMaMH
M €€ COBMECTUMOCTD, B TOM YHCJI€ YKa3aHus 0 cnocobax obmMeHa HH(OpMaIHei;

pexuMbl QYHKUMOHUPOBaHUS cucTeMbl B3I'B;

JUAarHOCTHpOBaHUE cucteMbl B3I'B;

MozaepHu3aLuu cucteMsl B3I'B;

BHIbI 0OecnieueHus cucteMsl B3I'B;

YUC/ICHHOCTh M KBanM(uKauusa nepcoHana cuctemsl B3I'B u pexum ero
paboTEI;

SKCILTyaTalys, TEXHHYECKOE 00CIyKUBAHUE, PEMOHT U XPaHEHHUE KOMIIOHEHTOB
cuctemsl B3I'B;

COXPaHHOCTH MH(OpMALIMY TIPU aBaAPHSX;

CTaHAPTU3ALUA U YHUDUKAITHL,

CBEIIEHUA O IpuMeHseMbIX cpencTeax B3I'B;

CBEJIEHHS O IIPUMEHSIEMbIX POTPAMMHBIX 00€CTICUEHHUAX;

rapaMeTphl 4 XapaKTEPUCTUKNA TEXHUYECKUX YCTPOUCTB cuctembl B3I'B;

MOPAIOK MOHTaKa U IIpUEMKHU cucTeMbl B3['B B akcITyaranuio;

KOITMH U3 IJIaHa TOPHBIX paloT ¢ yKkazaHWeM MECT ycTaHOBKH cpeacts B3I'B;

CXEMBI Pa3MEIICHHUS U MOJKIIFOYEHUs TEXHUYECKUX YCTpoHCcTB cucteM B3I'B;

CXEMBI MTPOKIAAKHU Kabenei.
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15. B moxymeHTauumio Ha ycTaHOBKY cpeacTB B3I'B B ropubix BeIpaGOTKax

PCKOMEHIYETCS BKIHOYATh MOHTA)KHBIE CXEMBbI, PAacueThl, SJEKTPUUECKHUE CXEMBI,
CrieM(UKALAN, CBEIEHHUS IO MOHTAXY, SKCILTYaTALUl ¥ OOCTYKUBAHHUIO.

16. Ilpoexktnas nokymMeHTauus Ha cucremsl B3IB M JOKkyMeHTauus Ha
ycTaHoBKy cpencts B3I'B B ropHeix BbeIpaGoTKax YTBEPIKIAETCS TEXHUYECKUM
PYKOBOAMTENEM  (IWIABHBIM  MH)KEHEPOM)  YIJIeHoOBIBAIOIIEN  OpraHu3aluu

B COOTBETCTBHH C IMyHKTaMH 15 1 16 [IpaBun 6€30macHOCTH B YTOJBHBIX [IAXTaX.

PEKOMEHAYEMBIE BH/Ibl OBECIIEYEHUSA CUCTEMBI
B3PbIBO3AIIUTHI 'OPHBIX BLIPABOTOK

17.B cocras cucrem B3I'B B cooTBeTcTBHM C IyHKTOM 22 [IpaBmi
0€30MacHOCTY B YTOJIBHBIX MIAXTAaX BXOIAT CICAYIOIINE BUABLI 00OECTICUEHNS:

TEXHUYECKOE;

MH(QOPMALIHOHHOE;

MaTEMaTU4ECKOE;

TIPOrPaMMHOE;

OpraHH3alHOHHOE.

18. Texunyeckoe obecnieyeHHe BKIIOYAET B C€0S1 COBOKYITHOCTh TEXHHUYECKUX
ycTpoiicTs cuctembl B3I'B, npenHasHau€HHBIX LIS pead3aiuy e OyHKLHIH.

Texnuyeckue perieHus (THIbI U KOJIMYECTBO TPHMEHIEMOTO 000pyIOBaHMS,
CXEMBI €ro pacCTaHOBKH, CXEMbl COECOUHEHMH W NOJAKIIOYEHHS TEXHHYECKUX
yctpoitictB cuctem B3I'B k ammapatam anexTpocHaOKeHHs, CHCTEMaM TIEpeiayud
¥ XpaHeHHUs MH(DOPMALMK) OTNPENEIAIOTCS MPOEKTHOM NOKYMEHTAalnel Ha CUCTEMY
B3I'B B coorseTcTBUM ¢ IYHKTOM 22 [IpaBuir 6€30MaCHOCTH B YTOJIBHBIX [AXTaX.

Bce momsemuble mckpoOe3onacHble JMHUM CBS3M (KOHTPOJIS, YIIPABJICHHSA)
u nuraHus cuctemsl B3I'B  pexomeHayercs TalbBAaHHYECKH OTHEIMTE OT
IIOBEPXHOCTHBIX JIMHUI CBSI3U (KOHTPOJIA, YIPARICHHNS) ¥ CHIIOBBIX CETEH.

Orxnrouenne (ONOKMpOBAaHHME) OTIENBHBIX JJIEMEHTOB WIH cucTemMsl B3I'B
B LICJIOM [T TEXHUYECKOTO OOCIY)KUBAHUS 1 PEMOHTA PEKOMEHIYETCS IMPOBOIUTE I10
[MUCbMEHHOMY Da3pEIICHHI0 TEXHUYECKOr0 PYKOBOAMTENS (TJIABHOTO HHXKEHEPA)

yrea00BIBaIOIIEH OpraHU3aIHH.
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ITomaua komaHABl Ha  cpabaTbiBaHME  aKTHBHBIX  cpencts  B3IB

C BO3MOXKHOCTBIO KOHTPOJISI M YIPABICHHUS, PEArMpYIOIIUMX HA Yrpo3y B3pHIBa,
MIPOM3BOJUTCS C MECTa MJIM JUCTAHIIMOHHO, €CU HE MPOU30IILIO WX aBTOMATHYECKOE
cpabaTbiBaHME IPH JOCTH)KEHWH YCTABOYHOTO 3HAYEHHS COCTABIIIOMIUMHU
(mapameTpaMH) pPYJHMYHOM aTtMoc(epbl, XapakTEPU3YIOIKMMHU B3PBIBOOMNACHOCTh
CpEIEL.

MectHast momaya KoMaHABl Ha cpabaThIBaHWE YKa3aHHBIX cpeacts B3IB
MPOM3BOJUTCA TI0 PACIOPSHKEHHUIO TOPHOrO OHCIETYepa B COOTBETCTBUU
C myHKTOM 757 MHCTPYKIIUK [0 a9POTOTHUECKOH O€30TTaCHOCTH YTOIBHBIX LIAXT.

DIIEKTPUYECKHE, STEKTPOHHbIE U IPOrPaMMUPYEMBIE JIEKTPOHHBIE YCTPONHCTBA
cucteM B3I'B B cootBerctBMM ¢ nyHkToM 23 IIpaBun  6e30macHOCTH
B YTOJIbHBIX IIAXTaX OCHAMIAIOTCA CPEACTBAMMU 3ALMTHI, OTPAHHYMBAIOIIMMH JTOCTYII
K OpraHaM HAacCTPOMKM (IrpagyHdpOBKH) M (WIM) I[O3BOJISIOUIMMH OOHAPYKHUTH
HECAHKIIMOHMPOBAHHOC BMEIATEAbCTBO B UX PabOTy (MAOMOBI, JOCTYI YePE3 MapoJb
U Jpyrue).

Crroco0Obpl kKOHTpONA pabOTOCTIOCOOHOCTH KOHTPONBHBIX M HCIOIHUTEILHBIX
uened cuctem B3I'B onpenensrorcs NPOEKTHBIMHU PEUICHHSIMH B COOTBETCTBHUH
¢ myHkToM 182 IIpaBun 6€30MacHOCTH B YIOJIBHBIX [IIAXTAX.

ONEKTPONUTAHUE JNEKTPUUECKHX, INEKTPOHHBIX U  MPOrPaMMHPYEMBIX
BJIEKTPOHHBIX YCTPOMCTB cucteM B3I'B, pasMeuieHHBIX B TOpPHBIX BBIPAOOTKAX,
OCYLLIECTBILAETCA 0T YCTPOMCTB DIIEKTPOIIUTAHUS, pEKOMEHIyeMast
NPOJOJDKUTENIbHOCTh HEMPEPBIBHOM PabOTHI KOTOPHIX B aBapUIHBIX CUTyalMsAX (IpH
OJIOKUPOBKE NMPOM3BOACTBEHHOM NEATENBHOCTH W OTCYTCTBHH 3JIEKTPOCHAOKEHMA)
cocrasiseT 16 yacos u Goee.

B cucremax B3I'B pexkoMeHIyeTCss aBTOMATUYECKM U HEMPEPHIBHO
o0ecreunBaTh ONPEAENEHUE CIENYIOMINX HEUCTIPABHOCTEN:

OTKa3bl W HCYE3HOBEHHUE DJIEKTPONUTAHUA (KOPOTKOE 3aMBIKAHWE MJIM OOpBIB
JIMHUW 3JIEKTPONUTAHMUS) NATUYMKA KOHTPOJS MAapaMeTPOB PYAHHYHON aTMochepsl,
XapaKTePU3YIOUIMX B3PLIBOONMACHOCTE CpeAbl (Y HAIHMYMM), OaTYUKa KOHTPOJIS

COCTaBIAMOIIMX B3PLIBHOTO Iporecca (TP HAIWYUK), MOJ3EMHBIX YCTPOMCTB
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KOHTPOJIA U dBJICHUA CTPOMCTB KOHTPOJISI TEXHUYECKOTO COCTOSAHUA CpPEOACTB
yn :

B3I'B;

UCYE3HOBCHHE CBA3M (KOPOTKOE 3aMBbIKaHUE, OOPBIB JIMHUH TIepeIaun JaHHBIX )
MEXTY NOA3EMHBIMU YCTPOMCTBAMM KOHTPOJISA M YIPABIECHUS U JATYUKOM KOHTPOJISI
NapamMeTpoB PyAHHIHON aTMOC(HEPHI, XapaKTEPH3YIOIUMH B3PBIBOOTIACHOCTD CPEMBI
(MpY  HANMYKK), MEXAY IOI3EMHBIMH YCTPONCTBAMH KOHTDPOJS M YIIPABICHHS
M TaTYMKOM KOHTPOJIS COCTABJISIOMIMX B3PHIBHOTO MPOLECca (NPU HATMYUM), MEXKIY
[OI3E€MHBIMH YCTPOHCTBAMM KOHTPO/S M YIPABIEHUS M YCTPOWCTBAMH KOHTPOJISL
TEXHUYECKOI'0 COCTOSHUS cpeacts B3I'B.

Cucremamu B3I'B pekoMenayercs o0ecreynBarh:

TEJICCUTHAJTU3AIMIO 0 HepaboTocrocoOHoCTH cpencTe B3I'B ¢ BO3MOYKHOCTBIO
KOHTPOJIS M YTIPABJICHHUS,

TEJICCUTHAM3AlMI0 O CpadaThiBaHMM CBETOBOM M (MIM) 3BYKOBOM
CHI'HAJIN3allMK aKTHUBHBIX Cpencts B3I'B ¢ BO3MOKHOCTBIO KOHTPOJS U YIIPABJICHNS,
pearupyrollux Ha yrpo3y B3phIBa,

TEJIECUTHAIM3AIMI0 0  cpabaThiBaHMM  aKTUBHBIX  cpeacts  B3IB
C BO3MOYKHOCTBIO KOHTPOJISL U YIIPABJICHHMS, PEArUPYIOLIMX HA YTPO3y B3PhIBA;

TENEYNpPABICHUE W MECTHOE YIIPABICHWE AaKTUBHBIMU cpeactBamMu B3I'B
C BO3MOKHOCTBIO KOHTPOJIA U YIIPABICHHUS, PEArUpyIOIIMMH Ha YIPO3Y B3PHIBA,

TEJIECUTHANM3AINI0 O BBIABJIEHHBIX HEUCNPABHOCTSAX IPYTHX TEXHUYECKUX
ycTporicts cucteM B3I'B;

TEJICCUTHAIM3ALHI0 00 OTCYTCTBMU CETEBOTO MJIEKTPOIMTAHUA cpenacts B3I'B
C BO3MOJKHOCTBIO KOHTPOJIS U YIIPABJICHUS U IPYTUX TEXHHUECKUX YCTPOHUCTB CUCTEM
B3I'B.

Croco0bI CHTHANM3anMy M TENECHTHATM3AHH 00 OTKAa3aX, HEHUCIPABHOCTAX
¥ CpadaThIBaHUU TEXHUYECKHUX YCTPOICTB cucteM B3T'B onpeensioTcs IpoeKTHBIMK
PEIICHUAMU HA OCHOBE TEXHUYECKOM JOKYMEHTAllMM 3aBOJa-M3rOTOBHTENA
B COOTBETCTBHH C MyHKTOM 22 TIpaBun 6e30MaCHOCTH B YTOJBHBIX LIAXTaX.

19. UnpopManmonHoe obecneuenue cuctemsl B3IB  Bxmouaer B cebs

TEKYLIYI0 ¥ apXUBHYHO MH(OPMALMIO O COCTOSHHM CPEACTB M cucTembl B3I'B
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B HOpMAJIbHOM U MPENaBapHAHOM peXUMax pabOThI IIAXTEI, KOTOPas 0TOOpakaeTcs

Ha SKpaHe KOMIIbIOTEPa FOPHOTO JUCIIETYEPA B COOTBETCTBUM € ITYHKTOM 23 IpaBui
0€30I1aCHOCTH B YTOJNBHBIX IIAXTaX.

Tekymyilo uHpOpManMIO O COCTOSHHMH CpeACTB M cucTeMbl B3IB
PEKOMEH/TyEeTCS 0TOOpakaTh HA MHEMOCXEME, KOTOpas BKIIOYAET B cebs:

MecTa pasMeIleHus cpeacts B3I'B ¢ BO3MOXKHOCTBIO KOHTPOJISI M YIIPABIIEHHUS
B F'OPHBIX BBIpaOOTKAX IIAXTHI,

coctosnue cpeacts B3I'B ¢ BO3MOKHOCTBIO KOHTPOIIS U YIIPaBJIEHMUS;

OTCYTCTBHE CETEBOI'O JJIEKTpONHTaHMs cpeacts B3I'B ¢ BO3MOMKHOCTBIO
KOHTPOJS ¥ YIIPABIIEHHUS;

COCTOSIHUE JIMHHUH CBSI3U.

Hnst 0TOOpaXkeHHs1 KOHTPOIMPYEMBIX IApaMETPOB PEKOMEHAYETCS MPUMEHSTh
CJIEYIOLLY O LIBETOBYIO KOIUPOBKY:

3€JICHBIA LBET CHUTHANM3UPYET O PabOTOCTIOCOOHOM COCTOSHHM TEXHHYECKUX
cperncreax cucrteMsl B3I'B;

JKENTBI LBET CHUTHAIM3UPYET O BKIIOUYEHHH CBETOBOM W (WIM) 3BYKOBOIA
CHUTHAJIM3alMK aKTUBHOTO cpenctsa B3I'B ¢ BO3MOXKHOCTBIO KOHTPOJIS U YIIPABJICHHUS],
pearupyronmx Ha yrpo3y B3phIBa;

CHHHM{ IIBET CUIHAM3MPYET O BKIIOUEHHH cpencTBa B3I'B ¢ BO3MOKHOCTBIO
KOHTPOJIA U YIIPaBJICHUS;

KDAacHbI LBET CUTHAIM3UPYET O HEUCHPABHOCTH TEXHHYECKOI'O CPENCTBA
cucremsl B3I'B.

ApXMBHYKH) HHOOPMAaLMI0O O COCTOAHMM CPEACTB U cucTemsl B3I'B
pexoMeHnyercs orodpaxarth B (opme Tabmum. IIpu 3TOM BpEeMEHHOW HHTepBan
BBIOODKHM MH(OPMAalWu Ul XPAHEHWs COCTAaBIAeT He Gonee | MUHYTEL, a CpOK
XpaHenusl — He MeHee 1 ropa.

20. Matematnyeckoe oOecredeHne BKITIOUAET B Ce0S COBOKYITHOCTh METOOB
pemeHusa 3aJad KOHTPOJASA M YIPAaBICHUSA, AalTOPUTMBI M HX OIMCAHUE,

NIPETHA3HAYCHHBIC U OCYIIECTBICHUS QyHKIMi cucteM B3I'B.
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AJTOpUTMBI cpabateiBaHus cpeactB B3I'B ONMCHIBAIOTCS B TEXHHUYECKOM
JIOKYMEHTALUH 3aBOAA-U3rOTOBUTEIS.

21. TporpaMmHOe ObecTiCYEHHE BKIIOYAET B Ce0Si COBOKYIHOCTH MPOTPamMM,
obecreunBaOmuX peanusanuio GhyHkuuii cucreM B3I'B, u UX omucaHue.

ITosp30BaTenbCkMi MHTEP(ENC TPUKIATHOTO IIPOTPAMMHOIO OOECTICYEHHUS
cucrembl B3I'B u 9KCITyaTalMOHHAs NOKYMEHTALMS BBIMOJHSIOTCS HA PYCCKOM
A3BIKE.

ITporpammuoe obecneyenue cucremsl B3I'B paspabaTeiBaeTcs [Uis 103 MHOTO
1 HA3€MHOI'0 YPOBHEIA.

IIporpammuOe obecnieyenre ISl MOA3EMHOTO YPOBHSA paspabaTeiBaeTcs s
MOA3EMHBIX YCTPOMCTB KOHTPOJIS U yrpaBleHus cpeacteamMu B3I'B.

IIporpammuoe obecrmeyeHue ISt Ha3eMHOTO YPOBHs pa3pabaThiBaeTCs VI
MH(QOPMAIMOHHOTO 00ECTIEUEHNS TOPHOTO [MCTIETYEPA O COCTOSHHM CPEICTB
1 cucremsl B3I'B.

@OyHKUMM NpOrpaMMHOro  obecmeueHus cucteM B3IB  Moryr  GBITh
peaIn30BaHbl NPOrpaMMHBIM oOecriedeHueM AC, SKCTITyaTHPYEMBIM Ha ILIAXTE.

22. PeKOMEHIYeMBIH COCTAB OPTaHU3alMOHHOIO OOECIEUEHUS BKJIHOYAET:
JAOKYMEHTALHMIO, ONPEACIAIOIYIO CTPYKTYPY U QyHKIMM MOapa3AeIeHHid, U NeHCTBUS
nepcoHana, ucnoab3yrouero cucremsl B3I'B 1 obecniednBaroniero ux HOPMajabHOE
(GYHKUMOHUPOBAHHUE.

OpranusannonHoe obecnedenne cuctembl B3IB onpenensercs mpoeKTHOI
MOKyMeHTauMeH Ha cucreMy B3I'B B coorBerctBuu ¢ myHKTOM 22 Tlpasun
0€30MacHOCTH B YrOJIbHBIX IIAXTaX.

23. OTBETCTBEHHEIE 32 IPABUIBHOCTD YCTAHOBKH, SKCIUTYaTall|H, LEJIOCTHOCTD,
CBOCBPEMEHHOCTE IIEPEHOCKH W IOCTOSHHOE (DYHKLUMOHMpOBaHHE cpencts B3I'B
U IPYTUX TEXHUYCCKUX YCTPOUCTB cucTeM B3I'B Ha3zHauarOTCS NPUKA30M IO IIAXTE

B COOTBETCTBHH C TTYHKTOM 184 IIpaBun 6€30MacHOCTH B YTONBHBIX IAXTAX.
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MOHTAXK U ITPHEM B SKCILTYATAIINIO CUCTEM B3PBIBO3AIIIUTHI
I'OPHBIX BBIPABOTOK

24. Montax cuctemsl B3I'B (ee wacreil) mpoM3BOAUTCS B COOTBETCTBUH
C NMPOEKTHOH AOKYMEHTalMEW M JKCILIyaTalMOHHON JOKYMEHTAI[Me HA CHCTEMY
B3I'B, nokymenranmeii Ha yctaHOBKY cpeacTB B3I'B u cobnronennem tpeboBaHumii
NpaBusl  0€30IIaCHOCTH TPH MOHT@XE W OKCIUTyaTalldM  3JIEKTPOYCTaHOBOK
B COOTBETCTBHU C IYHKTOM 758 MHCTpYKIMH TO a3pOJOTHYECKOM 6e30macHOCTH
YIOJIBHBIX IIaXT.

25. Ilpuem cucremel B3I'B (ee wacTeit) B IKCIUTyaTALMIO IIPOM3BOLUTCS
KOMHCCHEH, HA3HAYa€MOM IPUKA30M [0 lIaxTe, ¥ OPOpPMISIETCS aKTOM CHAYd-
[IPUEMKH CHCTEMBI B COOTBETCTBHUH C IMyHKTOM 283 MHCTPYKLIHY MO a3pOJIOTHYECKOA
0€30MacCHOCTH YTOJbHBIX IITaXT.

PexomeHnayemelii o0paser; akTa CHAYH-TIPHEMKH B JKCILUIYATALIME) CHUCTEMEI
B3I'B (ee uacteii) npuBeneH B npuiioxkeHrud Ne 3 k HacTtosieMy PykoBoncTBy mo

0e30macHoCTH.

IKCILTYATAIIUA U OBCJIIYKUBAHHUE CPEJICTB U CUCTEM
B3PbIBO3AIIUTHI 'OPHBIX BBIPABOTOK

26. DxcnnyaTanys U o0y kKuBaHKUE CPEACTB U cucteM B3I'B ocyiuecTasoTes
B COOTBETCTBHUH C NMPOCKTHOM JOKyMeHTalel Ha cuctemy B3I'B, noxymenTanueii Ha
ycTaHoBky cpeacts B3I'B B coorBercTBUM ¢ TYHKTOM 758 HMHCTpPyKIuM 1o
a3poJIOTMYeCcKOH 0€30MaCHOCTH YTOJNBHEBIX IIAXT.

27. Nanuele, cobupaemple cucreMoii B3I'B M XpaHHMbIE B apxXuBax,
3alIMIIAIOTCS OT HEMPABOMEPHOTO BHECEHUS B HUX KaKUX-THMO0 H3MEHEHUMH
B COOTBETCTBUH C yHKTOM 23 IIpaBui1 6€3011aCHOCTH B YTOJBHBIX ITIAXTaX.

28. Mudopmaima o cocrogHuu cucteMbl B3['B  3aHOCHTCS B KypHan
dKCIyatauud U o0cimyxuBanus cucteMbl B3I'B B coorBeTcTBUH C TyHKTOM 777
WHCTpYKIMK 10 a3pONIOrMYecKol 0e30macHocTu yroipHeix maxT. CpoK XpaHeHHus
XKypHania — OT OHHOro roma u Oojee. Pexomennyemsiit obpazen ixypHaia
OKCIuTyaTamud u o0cnyxuBaHus cucteM B3I'B mnpusenen B mpuinoskedud Ne 4

K HacToA1eMY PyKoBOACTBY 1m0 6€3011aCHOCTH.
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29. PexoMeHIyeMbIi TIEpeueHbh pab0T MO OOCHY)KMBAHHUIO TEXHHUYECKUX

ycTpoicTB cucteM B3I'B BkIiouaerT:

€XKECYTOYHBIA BH3YalIbHBI OCMOTP HAa HANUYHE MOBPEXIECHUH TEXHHYECKHX
YCTPOMCTB, BXOASIIUX B CUCTEMY;

HPOBEPKY cpabaTeiBaHMA aKTUBHBIX cpeacTB B3I'B, pearupyomux Ha yrposy
B3DEIBA;

3aMEHY BBILIEIIEr0 U3 CTPOs 000PYIOBaHUA;

PEMOHT (OpraHM3aLUI0 PEMOHTA CIENHATH3UPOBAHHBIMU OpPraHU3AIUSIMH)
BXOZSILETO B COCTAB CUCTEMBI 000PYIOBAHHS;

PEraMEHTHOE TEXHUIECKOE 00CTY)KUBAHHUE;

BEJIEHUE JOKYMEHTALINH.

OcmoTp TexHmMueckux ycrpoiictB cucteM B3I'B, w©X TexXHHYECKOE
oOCIy)XMBaHKME, IpoBepka paboTOCIOCOOHOCTH, IOBEpKa U KalnuOpoBKa
OCYWIECTBJIAIOTCS B COOTBETCTBHMH C IIPOEKTHOM NOKyMeHTauued Ha cuctemy B3I'B
U JOKyMEHTALMEN Ha YCTaHOBKY cpencts B3I'B.

30. Texuuyeckue ycrporictea cucteM B3I'B onuH pas B CyTKH OPOBEPSIOTCS
B COOTBETCTBUH C IIOPAIKOM, YCTAHOBJICHHBIM TEXHUYECKUM PYKOBOIUTEIEM
(r7TaBHBIM MHXKEHEPOM) IIAXTHl B COOTBETCTBHH C MYHKTOM 778 HMHCTPYKUMH IO
a3pOJIOTMYECKOH O€30MacHOCTH YrOJNBHBIX IMaxT. IIpd MPOBEPKE TPOBOAATCH
crenyouye paboTsr:

BHEIIHUHA OCMOTP HEDNEKTPUYECKMX TEXHUYECKHMX YCTPOMCTB, IIPU KOTOPOM
BBUIBJIIIOTCS  HAPYIIEHMSA LIEJOCTHOCTHM, KpPEIUIEHWS, HaJIW4YUS JOCTATOYHOIO
KOJIMYECTBA OTHETYIIAIIETO BEIIECTRA;

BHEIIHUH OCMOTD JJIEKTPUYECKUX M 3JIEKTPOHHBIX TEXHUYECKUX YCTPOUCTB
¥ KaOENbHBIX IMHKH, IPY KOTOPOM BBISBIISFOTCS] HAPYIIECHUS IEJIOCTHOCTH KOPITYCOB,
kabener, HANEHKHOCTH HX TIOJCOCAMHEHMs], 3a3eMJICHHS, HAIMYHS I1IOMO,
MPAaBUJIEHOCTH PACIIONIOKEHNS U3MEPUTENBHBIX MTPHOOPOB;

OCMOTP TEXHHYECKHX YCTPONCTB U KAOEJIbHbIX JUHUN HA TIPEAMET BHISBJICHUS
BO3MOXXHOTO BMCILATE/ICTBA B BBIXOAHBIE LENW JJIEKTPUYECKHUX, SJIEKTPOHHBIX

H TIPOTPaMMHPYEMBIX 3JICKTPOHHBIX CPEICTB.



15
31. Ilpu oOHapyeHHMU TIOBPEXIEHUIM TEXHUYECKMX CPencTB cuctemsl B3I'B

pabOTHUKHM IIAXTHI COOOLIAIOT 00 ITOM CBOEMY HEMOCPEACTBEHHOMY PYKOBOIUTEIIO
WM, B YCTAHOBJIICHHOM B YINIEAOOBIBAIOIIEH OpraHU3aLlUy TOPSAAKE, IPYIHM
JOJDKHOCTHBIM JIMIIAM B COOTBETCTBMM C NyHKTOM 34 IlpaBun 06e30macHOCTH
B YIOJIbHBIX IIAXTaxX.

32. IIpu MCIIOIBL30BAHUM TATYMKOB METAHA B KAYECTBE HHUI[MATOPOB aKTHBHBIX
cpencts B3I'B, pearwpyromux Ha Yrpo3y B3pbIBa, IPOBEPKA CHTHAIM3AlMH
U cpabateiBaHus cpencts B3I'B mpoBoaUTCS MyTeM NPOAYBKH JATYMKOB CIELHATIBHO
NPUTOTOBIICHHBIMH ~ METAaHOBO3IYIIHBIMM CMECSMH, C KoHueHTpammeir CHy,
NPENYCMOTPEHHOM PYKOBOACTBOM I10 3KCILTyaTallil MPUMEHsIEMBIX cpencts B3I'B.

ITepen nposepkoii cpabaThiBanus akTUBHBIX cpencTs B3I'B, pearupyronux Ha
YTpo3y B3pbIBA, ITPOBOJUTCS IIPOBEPKA MPABUIIBHOCTU NMOKA3aHUN JATYMKOB METaHa
B COOTBeTCTBHM ¢ paszzaesoM III Muctpykuuu mo asponorudeckoit 0e30macHOCTH
YTONBHBIX IAXT.

33. Pe3ynbTaThl NPOBEPKH CPabaTHIBAHUS AKTHBHBIX 3aCJIOHOB, PEArHPYIOIIMX
Ha yrpo3y B3pbIBa, 3aHOCSATCA B JKYPHAJl 3KCILUIyaTalUd U OOCTYKUBAHUS CHCTEMBI
B3I'B B COOTBETCTBHMM ¢ MYHKTOM 777 MHCTPYKUMH IO  a3pOJOTHYECKOMH

0e30macHOCTH YT OJIbHBIX IAXT.
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[Mpunoxenne Ne 1
K PykoBozcTBY 110 0€300acHOCTH
O B3PBIBO3AIINTE TOPHBIX BHIPAGOTOK
YTONBHBIX MIAXT, ONACHBIX 110 ra3y u (Wjm)
YrONBHOM TIBUIY, YTBEPIKACHHOMY TIPHKA30M
DenepanbHOH CyKOBI IO SKOJIOTHYECKOMY,
TEXHOJIOTMIECKOMY U aTOMHOMY HAal30py

0T «_ 0/ » @1@5@24 LN /9

PEKOMEHAYEMBIE MECTA PASMEIIIEHUSA X PACYET ITPOYHOCTH
KOHCTPYKIIMU CPEJACTB B3PbIBO3AIINUTHI TOPHBIX BHIPABOTOK

Cpencra B3I'B pexoMeHAyeTcs yCTaHABIMBATH B TOPHBIX BBIPAOOTKAaX Ha
paccrostHum 10 — 50 M OT CONPSIKEHUM C NPUMBIKAOIIUMHU BEIPAOOTKAMH,

Ormpenenienue mara yCTaHOBKH OT 3IMIEHTpPa B3pbiBa 10 cpeactsa B3I'B umu
Mexny cpencTsaMu B3I'B ocymiecTBiseTcs B CIEAYOIIEH TOCIEA0BATEILHOCTH:

OIpenessIeTCss H30BITOYHOE JABICHUE B3PhIBA B MECTE PACTIONOKEHHUS CPENCTBA
B3I'B;

NIPOBOAUTCA pacyeT Harpy30K Ha 3JIEMEHTHI KOHCTPYKUUU cpeactsa B3I'B;

IIPOBOAUTCA PACYET MPOYHOCTH KOHCTPYKUMH cpeacTsa B3I'B Ha kommeroTepe
C MCTIOJIb30BAaHMEM CICIHMATU3HPOBAHHBIX POTPAMMHBIX KOMILIEKCOB;

PacCUMTAHHBIC HANPHKECHHA B DJJIEMEHTAaX KOHCTpPyKUMi cpenactsa B3I'B
CPaBHMBAIOTCA C  Pa3pyLIAIOIIAMH  HANPHKCHASAMH — NIPUHATBIX — MaTEPHUAiOB
KOHCTPYKLIMH, & pacyeTHbIC Harpy3KM Ha 37IEMEHTBHI KPEIUIEHHS — C HX HECylleH
CIIOCOOHOCTBIO.

Konctpykuus cpenctea B3I'B B Lienom cuuraercs BBLIEPIKABLIEH pacyeTHOE
BO3ICHCTBHE, €CIIH YCUIMA B €70 DJIEMEHTAX HE MPEBBIIIAIOT MPEEN WX MPOYHOCTHU
U Harpy3ka Ha SJIEMCHTBHI KDPCIUIEHMA HE IPEBBIIACT UX HECYIIYI0 CIIOCOOHOCTE.
3aganHeli war ycranoBKY cpenctsa B3I'B nmpunuMaeTcst 060CHOBaHHEIM.

B npoTHBHOM cilydae B KOHCTPYKIHIO cpenctBa B3I'B HeoOXOAMMO BHECTH
U3MEHEHUS MO €r0 YCHJICHHIO M NOBTOPUTH PACYET WJIM YMEHBIIHMTEH 3aJaHHBIM 1mar
ycTaHOBKHM cpenicta B3I'B u Taxke MOBTOPHUTH pacyer.

U30bITOYHOE naBieHue B3peBa AP, kI1a, peKOMEHIYETCsl ONPE/IENITH HA OCHOBE

KOMIIBIOTEPHOTO MOZIEIMPOBAHMA CETH TOPHBIX BBIPAOOTOK, MOMNEPKMBAEMON Ha



17
mIaxTe € HMCIIOJB30BaAHHEM CICHHATH3HUPOBAHHLIX HPOIrPAaMMHBIX KOMIUIEKCOB WA

pacyeTHBIM CrI0CoOoM 1o Gopmyre:
AP =P, Py, (D
rae:
Py — 6e3pa3MepHOe TaBlIeHHUE MIPU JETOHALMK B3PEIBOOMACHOM CMECH
Py — armocdepHoe naBnenne, npuHuMaeTtcs pasueiM 101,3 klla.
bespasMepHOe naBieHue Npy AeTOHAIMH B3PBIBOONACHOM CMECH OIPENENIAETCS
1o (hopMynam:
In(P,) =-1,124 - 1,66 In(R,) + 0,26 - (In (R,))*; (2)
P, =en®o, (3)
i (=
R;—0e3pa3MEpHOE pacCTOSHHE OT IEHTPa B3pbIBA TPH JETOHALMH

B3PBIBOOIACHOH CMECH, ONpPENeNsieTcs o GopMyie:

R
R=—

3\/}2 ’ “4)
0

R — paccTosHuMe OT SMMIEHTPA B3pPBIBA O MECTA PACTIONIOKEHHS CPENCTBA
B3I'B, Mm;

FE — 3] deKkTUBHBII 5Heprozamnac B3psIBOOIIACHOM cMecH, MJDK.

rac.

3Hauenre £ IpU CTEXHOMETPHYECKON KOHLEHTpPALUH ONPEOeiseTcs Mo

bopmymne:
E=M:q, (5)

rae:

M: — pacueTHas Macca ropro4ero BEeIeCTBa B3PBIBOOTIACHON CMECH, KT

gr — TEIUIOTa CTOPaHus roproyero rasza, MJx/kr;

Cr — KOHLCHTpalMs TOPIOUETO BellecTBA B OOnaKe B3PBIBOOMACHON cMecH,
B pacyeTe NPUHUMACTCS PaBHOU 9,36 % 00. (cTexuomeTpudeckas KOHLEHTPALIUSA I

METaHa).
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PacueTHbIi 00BEM B3PBIBOONACHON cMecH obnaka V, M, ompenensercs mo

bopmyre:

4
= g ER? 5 (6)

7€ Ry — pacCTOSHME OT MUIEHTPA B3PHIBA B FOPHOM BHIPAOOTKE, 3aMOIHEHHOE
B3DBIBOOIIACHONW CMEChIO, M (INpuHMMaercsi Ha 150 M MeEHbLIE paccTOSHHUS OT
SMULIEHTPA B3PbIBA JJO MECTa pacnookeHus cpencrea B3I'B).

Macca roprovero rasa npu pacueTHON aBapuu M., KI, ONPENENAETCS IO

(hopmyze:
V- C“CT ’ prn
s 100 0
II€ prn — IIOTHOCTH METAHA IIPU PACYETHOM TeMIeparype, KI/M>, onpeaensercs
o opmyie:
Ao (1 +0,00367 - 1) ®)
Tae:

m — MOJISIpHAs Macca, U1 MeTaHa pasHa 16,04 M%/Moiib;

Vo — MOIbHBIA 00BeM, M’/MOIB (paBeH 22,413 M*/MOTIB);

Ip — pacyeTHas Temneparypa, °C.

Tertora cropanus roprouero rasa gr, MJDx/kr, onpenensercs mo Gopmyie:

4r = Pru” ﬁ > (9)

rae f# — KOPPEKTHPOBOYHEII apaMeTp, XapaKTePU3yIoIuil (hyracHEIE CBOWCTBA
B3PBIBOONACHOM CMECH, I METaHa MPUHUMAETCS paBHEIM 1,14.

PacueTHble 3Ha4YeHMs] HM30BITOYHOTO [ABIEHWS B3PEIBA B 3aBHCUMOCTH OT
PacCTOSTHHA OT 3MMLIEHTPA B3PbIBA IPUBEAEHEI B TAOIUIIE.

Pacuer mpoYHOCTH KOHCTPYKIHMHU cpencTsBa B3I'B pekOMEHAYeTCs BBIIONHATE
Ha CICNMAM3MPOBAHHBIX NPOTPAMMHBIX KOMIUIEKcaxX. J[ns mpoBemeHus pacuera

HEOOXOIMMO ONPENENUT HAarPy3KH Ha 3IEMEHTH KOHCTPYKIHHU cpencTsa B3IB.
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PacueTrHbie 3HaUeHUS H30BITOYHOTO NaBJICHUS B3pBIBA B 3aBUCHUMOCTH
OT PacCTOSHUA OT 3MULEHTPA B3PhIBaA

Paccrosmne
oT
MULIEHTPA
B3pBIBA
JI0 CpencTBa
B3I'B 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500
(paccrosiHue
MEKIY
CpeacTBAMH
B3I'B),
R, M
H36s1TOU-
HOEC
JaBJICHHE
B MECTE
YCTAHOBKH
cpenacTsa
B3I'B, AP,
klla

50 | 195 | 318 [ 412 | 485 | 541 | 586 | 623 | 653 | 679 | 701 | 720 | 737 | 751

OKBMBAJIEHTHAs CTAaTUYECKAsl HATPY3Ka OT B3PHIBA, AEHCTBYIOIIAS HA SIEMEHTHI

KOHCTpYKUuH cpencta B3I'B Roxs, KH, onpenensercs no Gopmyne:

Ron=12-AP- (4,- ) 4) ‘K, (10)
rae:
A, — mnomans cpeacrtea B3I'B, m%;
Ay — mnomwaaps npoeMos B cpenctse B3IB, m?;
K — ko3 puLIMeHT THHAMMYHOCTH.
M3 opmynel (10) cienyer, uto ms cpencrsa B3I'B Harpyska 1eHCTBYET TOIBKO
Ha ()POHTAIIBHYIO ILIOIAB IEMEHTOB KOHCTPYKLHHU. Tak Kak KOHCTPYKIIMHU CPENCTBA
B3I'B cocToAT M3 JIMHEHHBIX 3M€MEHTOB, IS pacuera HEOOXOMMMO IPHUBECTH
HAarpy3kd K JIMHEWHBIM JJIEMEHTaM KOHCTPYKIMH. llpuBenenue Harpy3ox Ry
MIPOBOAUTCH IO POpMyIIe:
Ry =AP « i, (11)
rne  Amp — QpoHTanBHAs IUIOMAAB OTHOTO TOTOHHOTO METpa 3JI€MEHTa
KOHCTPYKIMH cpenctsa B3I'B, m2.
PaccunranHple HanpspkeHMA B JNEMEHTaX KOHCTPyKuuii cpemcrsa B3I'B

CPaBHHBAIOTCA C paspylmiawIiMMHU  HApPKCHUAMH  TPUHATBIX MaTCpHUaJIOB
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KOHCTPYKLIMI, & PAaCYCTHBIE HArPy3KH HA 3JEMEHTHI KPEeIUIeHHs — C UX HeCylleH

CIIOCOOHOCTHIO.

KoHctpykuus cpenctsa B3I'B B nenoM cumraercs BbIIEP/KaBILEH pacyeTHOE
BO3/IEHCTBUE, €CIIU YCHIMA B €0 IEMEHTAaX HE MPEBBILAT MPEAe UX MPOYHOCTH
W Harpys3ka Ha JJIEMCHTBHI KPEIUIEHUS HE IMPEBBIIACT X HECYIIYI) CIOCOOHOCTE.
B nmportuBHOM ciydae B KOHCTPYKIHIO cperactBa B3I'B  HeoOXomMMoO BHECTU
MU3MEHEHHUS MO €ro YCHJICHHIO H MOBTOPUTH PacyeT JUO0 M3MEHHUTh PACCTOSHHUE OT

PpacdCTHOrO SMHIICHTPA B3PBIBA U TAKKE IOBTOPUTHL PACUET.
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ITpunoxenwnie Ne 2
K PyxoBoacTBy no 6e30macHOCTH
I10 B3PBIBO3AILUTE FOPHBIX BHIPAOOTOK

YTOJIBHBIX IIAXT, ONIACHBIX 110 Ta3y U (UJIH)
YTOJIbHOM MBUIH, YTBEPKACHHOMY ITPUKA30M
DenepanbHoN CiryKOBI 0 3KOJIOTUYECKOMY,

TEXHOJIOTHYECKOMY M aTOMHOMY HAa/30py

oT « Jf » géﬂ,méé ) G028 Ne 3/9

PEKOMEHYEMBIE CXEMBI YCTAHOBKHU CPEJICTB
B3PbIBO3AIINTHI TOPHBIX BHIPABOTOK B YT'OJIBHBIX IIAXTAX

A A
{) )
! R !10,..50 M

Pucynok 1 — Cxemsl yctanoBku cpencts B3I'B B mOATOTOBHTENIBHOM BEIPAOOTKE

A
|

A A
P — [+ R

-4
'“v

10..50 3 R

Pucynok 2 — Cxema yctaHoBkH cpencts B3I'B a1 BHIEMOYHOIO yyacTka
C BO3BPAaTHOTOYHOH CXEMOH MPOBETPHUBAHUSA



o

22

Ser T

 —
10...50 R ’ 10050

Pucynok 3 — Cxema yctaHoBku cpenctB B3I'B a1 BEIEMOYHOIO y4acTKa
C BO3BPAaTHOTOYHOH CXEMOM MPOBETPUBAHMSA, I0TOTOBIEHHOIO CAPEHHBIMU

BBIPaOOTKaMHU
10...50 M R i A
== { :
== 1]
I, A,
[ (]
¥ y
10...50 m R

Pucynok 4 — Cxema yctanoBku cpencts B3I'B a71s BEIEMOYHOTO y4acTKa
C TIPSIMOTOYHOM CXEMOH NPOBETPUBAHHUS
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Pucynok S — Cxema yctaHoBkYU cpezctB B3I'B 1jist BEIEMOYHOTO y4acTKa
C BO3BPAaTHOTOYHOU CXEMOM IIPOBETPUBAHMA M KOMOMHUPOBAHHEIM HAIPABIEHHEM
BBIAYM UCXOJISIICH CTPy! (Ha 3aaHIOI0 COOMKY), TOArOTOBIEHHOTO ClIaPEHHBIMU
BbIpabOTKaMHU

Pucynok 6 — Cxema ycranoBku cpencts B3I'B 11 BEIEMOYHOTO y4yacTKa pu
[IPOBETPUBAHUH C U30JIMPOBAHHBIM OTBOJOM METAHOBO3AYLIHOM CMECH Uepes3
BBIPAGOTAHHOE NPOCTPAHCTBO AEHCTBYIOIIETO U paHee OTPAGOTAHHOTO BBIEMOYHOTO
crTosnba
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10..50 31

10...50 5t

B

4 S
10...50 3 R 1050 ] |

L] in

Pucynox 7 — Cxema yctanoBk# cpefcts B3I'B st BRIEMOYHOTO y4acTKa pu
NIPOBETPUBAHUY € U30TUPOBAHHBIM OTBOJOM METAHOBO3AYIIHOWM CMECH Yepe3
BBIPA0OTAHHOE MPOCTPAHCTBO M COXPAHSIEMYIO B BHIPAGOTAHHOM IPOCTPAHCTBE

BBIPAOOTKY
5 2
Q 8 %
i 5%
a: B
T §¢
E2 Iz
xgt § 0
B | &8 5=
A A AL
() &> ( ¢ O
10...50 M} R } R 'Y Fm...sa Ml
X X

Pucynok 8 — Cxema ycranoBku cpeacts B3I'B 1y MariucTpanbHbIX BRIPabOTOK,
000pYyIOBaHHBIX JTEHTOUHBIMH KOHBEHEpaMH,
i (<

:f:: — aKTUBHBIE cpeacTBa B3I'B, pearupyroliue Ha B3pEBIB, HIH
aKTUBHbIE cpencTtsa B3I'B, pearupyromue Ha yrpo3y B3pbIBa, I
KOMOMHHMpOBaHHEIE cpencTBa B3T'B ¢ BO3MOKHOCTBIO KOHTPOJIS
U yNpaBlIeHUs, Wik 0e3 BO3MOKHOCTH KOHTPOJIA W YIIPaBJICHMS,
WK naccuBHBIE cpencTtsa B3I'B;
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i — KoMOMHUpOBaHHbIE cpesicTBa B3['B ¢ BO3MOXKHOCTBIO KOHTPOJIA
Y yIIpaBJICHHUS,

J—— — U30IMPYIOILAs IEPEMBIUKA;
| — — BEHTHJBILIMOHHAS TIEPEMBIYKA C IBEPBIO;
— M30JIMPYIOLIAs B3PBIBOYCTOMYNBAS TTEPEMBIUKA;
I E — OYHMCTHOI 3a00ii;
ﬂJ_L—J_La._— — KPOCCHHT;
™

— BBIPA00TKA, COXpaHEHHAS TIOCIE IIPOX0a OYMCTHOrO 3a00s;

o ————

‘-l r‘ — YCTbe TOPHOIi BRIPaGOTKM, BRIXOAAIIEH HA TOBEPXHOCTD;

R — paccTosaue Mexny cpeactBamu B3I'B  (pacctosHue ot
SMHULIEHTPA B3pbIBa 10 cpeacts B3I'B);

s — HalpaBJICHUE BIKEHUS CBEKEH CTPYH BO3IyXa,
g — HaINpaBJICHUE JIBHKCHUS UCXOIIIEH CTPYyH BO3AyXa,
PR — HalpaBlIeHUE IBHUKEHHS TPY30MI0TOKA;

q—-l — HaNpaBJIEHHUE JABUKEHUS OYUCTHOTO 320051
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[Ipunoxenue No 3
K PykoBoaCTBY 10 6€30T1aCHOCTH
10 B3pbIBO3AIINTE FOPHBIX BEIPAOOTOK
YTOIBHBIX IIAXT, OMACHBIX 110 Ta3y U (WJIK)
YIOJIbHOH IBUIY, YTBEPKACHHOMY ITPUKA30M
®denepanbHOM CyKOBI O AIKOJIOTHYECKOMY,
TEXHOJIOTUIECKOMY U aTOMHOMY Ha/130py

0T « Df » @&Ma&,g 2023 . Ne  3/9

(pexomenodyemuiii obpasery)

YTBEPXKJAIO:

(DOMTKHOCTB)

(PU0)

(mara)

AKT

CIAYM-TIPUEMKH B DKCILIY ATALIMIO

(cuctem (-61) B3I'B nnm ee oToeneHEIX 3/IEMEHTOB)

YCTaHOBJIEHHOH (-BIX) B

(HaMMeHOBaHUE MPEANPUATHA ¥ (WIH) 00BEKTA)

Komnccus, Ha3HaYeHHAas npruka3om No 0T :
(mara)
B COCTaBE:
;
{(MOJKHOCTE) (®UO)
;
(AOMKHOCTD) (®UO)
;
(DOMKHOCTE) (dHO)
(ZOMKHOCTE) (GHO)
IIpoBena nNpoBepKy cucreMmsl B3I'B Ha npeaMeT COOTBETCTBUSA
(mata)

(HaMMEHOBAHHE TOKYMCHTA)
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B xoz1e npoBepku 6bUI0 YCTaHOBJIEHO:

(HaTHYHe WM OTCYTCTBHE 3aMEYaHuil)
3aKaroUyeHue KOMUCCHH:

(0 MpUHATHH WK HEIPHHATHH B SKCILTYaTALHIO)

IMoamucy 4jIeHOB KOMUCCHUH:

(mara) (moamuce) (®HO)

(mata) (moanwuce) (OHO)
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[Mpunoxenne Ne 4
K PykoBoACTBY 110 0€3011aCHOCTH IO
B3PBIBO3ALLUTE TOPHBIX BBIPA0OTOK
YTOJIBHBIX IIAXT, OMACHBIX 110 Ta3y U (KiIK)
YIOJIHOM MBUTH, YTBEPKAEHHOMY ITPHUKA30M
®enepanbHON CiyK0bI IO SIKOIOTHUECKOMY,
TEXHOJIOTUIECKOMY U aTOMHOMY Ha/I30py
oT « P17 » ngy,}yy 2028z Ne GG

(pexomendyemuwiit 0Opazey)

KYPHAJI
IKCINIYATAIIMU U OBCIY XKUBAHUA
CHUCTEMBI B3PBIBO3AIIUTHI TOPHBIX BBIPABOTOK

Cocrosnue,
Hara Bpems Texauueckoe & Komy
g oBHApYKeHHAsA TCopHerit
(aucno, HOCTYIIIEHHS. | YCTPOHCTBO JIOJIOKEHO, [IpuuATEE
HEHCIIPABHOCTD | AHcmeTdep,
MECHIL, uHpopMauun | (THI, MECTO - DUO OHN.0., MEpBI
ron) (4acel, MHH.) YCTAHOBKH) - T IOKHOCTB
cpabaTeiBaHHE
1 2 4 5 6 7 8

Howmep cTpanuisl

. Becero cTpanun




