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IpeaucaoBue

1 PA3PABOTAH PaGoueii rpynmnoii MexrocynapcTBeHHONW Hay4HO-TEXHUYECKOH KOMHC-
CHHM 1O CTaHJapTU3ALUHU, TEXHUUYECKOMY HOPMHUPOBAHUIO U OLIEHKE COOTBETCTBHS B CTPOUTEIBCTBE
(MHTKC)

2. BHECEH Cekperapuarom MHTKC

3 VIBEPXKXJIEH  MHTKC (mpotokon Ne oT ). 3a yTBEepKACHHUE TIPO-
rOJIOCOBAJIH:
Kparkoe HanmeHoBaHuE
Kon crpanst mo MK | CoxkpallieHHO€ HauMEHOBaHUE OpraHa rocygap-
crpaipt 10 MK (UCO 3166) 004-97 CTBEHHOTO YIPAaBJIEHUS CTPOUTEIBLCTBOM
(MCO 3166) 004-97
Azepbaiixan AZ I"occTpoit
ApmeHus AM MUHUCTEPCTBO rPagOCTPOUTEIHCTBA
benapych BY MUHCTpONAPXUTEKTYPBI
Kaszaxcran KZ AreHcTBO 110 JienaM crpoutenberBa v KKX
Kupruszus KG I"occTpoit
Momnnosa MD MuHpernoHpas3BuTus
Poccus RU MuHpernox
Tamxukucran TJ ATEHTCTBO MO CTPOUTENBCTBY U APXUTEKTYpE
nipu [IpaBurtenscTBe PecnyOonuku Tamkukucran
Typkmenucrax ™
VY36ekucran UZ ["ocapXHuTeKTCTpOit
Ykpanna UA MuHpPErHOHCTPO
4 BBEJIEH BIIEPBbBIE

5 BBEJIEH B neiicTBue Ha TEpPUTOPUU

Hacrosmuii JOKyMeHT He MOXET ObITh OJTHOCTHIO MJIM YaCTUYHO BOCIPOU3BENIEH, TUPAKU-
POBaH M pacpoCTPaHEH B KauecTBe O(pUIIMaATbHOrO U3Ianus 0e3 paspemienus Cexperapuara Mex-
roCy/1apCTBEHHOW HAayYHO-TEXHUYECKOW KOMHUCCHH IO CTaHAapTH3aLUH, TEXHUYECKOMY HOPMHPO-
BAHMIO U OLICHKE COOTBETCTBUS B CTPOUTEIHCTBE.
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BBenenue

Hacrosmuit MexrocynapctBennsbiii csoa npasui (MCII) pa3zpabotan B coot-
BerctBUUM ¢ MCH 10-01-2012 «Cucrema MeXrocynapCTBEHHbIX HOPMATHUBHBIX J10-
KYMEHTOB B CTpOUTENLCTBE. OCHOBHBIE MOJOKEHUS» U ¢ yueToM TpedoBanuil ['OCT
1.5-2001 «MexrocynapcTBeHHass cucTteMa cranaapTuzanuu. CTaHgapThl MEXIocy-
JApCTBEHHBIE, MPAaBUJIa U PEKOMEH/IAlUU 110 MEKTOCYJaPCTBEHHOM CTaHAapTU3aAIUU.
OO6mue TpeOoBaHUS K MOCTPOEHUIO, H3JIOKEHHUIO, O(OPMIICHHUIO, COJACPKAHUIO U
0003HAYEHUION.

MCII conepKuT npeaHa3Ha4YECHHbIE JIJIsl IPUMEHEHHS Ha T0OPOBOJIBHOM OCHO-
BE M OTpAaBAABIIKE CeOs HAa MPAKTUKE PEKOMEHyEeMbIe MPaBUiia WHKEHEPHBIX H3bIC-
KaHWM, MPOEKTUPOBAHUS, OpraHU3alliH, BBIMIOJHEHUS U KOHTPOJS KauecTBa padoT
IIpU MPOKJIAJIKE MOJ3EMHBIX UHKEHEPHBIX KOMMYHHKAIIMM METOJOM FOPU30HTAIBHO-
ro HaMpaBJICHHOTO OypeHus, il oOecreueHus: COOIOACHUs 00s3aTeNIbHBIX TPeOOo-
BaHM Mo Oe3omacHocTH TexHudeckux peraameHToB CHI' u MexrocynapcTBeHHBIX
ctpoutenbHbiX HOpM (MCH).

MCII pazpaboran aBTOpckuM KosuiekTHBOM: Manbiii .M., IllexkynoB E.B.,
H.A. ITyxoBa (®unuan OAO IHTHUNC HUIL] «TonHenu u MeTpononauTeHs»), beryn
N.A. (OAO HHUUC), B.4. 3apeuxuit (OAO «Mocunxmnpoekt»), A.W. bpeiinoypn,
C.E. KaBepun, P.H. MarBuenko, A.W. KoxyxoBa, K.b.IlaBnos, P.P.Canaxos,
N.B. 3ropkanoB (MexayHapognas Accounanusi CrnenuainuctoB [ OpU30HTAIBHOTO
HamnpasieHHoro bypenus), C.H. AnmaroB (CPO HII «O06beaunenue crtpouTenei

MO/I3EMHBIX COOPYKEHHM, MPOMBIIIJICHHBIX U TPAXTAHCKUX O0OBEKTOBY ).
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MEXJIYHAPOIHBII CBOJI TIPABIJT

IMoa3emHble HH:KeHepHbIe KOMMYHMKanMu. [Ipokiiagka ropu3oHTaIbHBIM
HANPaBJIEeHHbIM OypeHueM

Underground engineering communications. Laying by the horizontal directed drilling

JlaTa BBeJIeHUS
T.

1 O01acTh NpUMeHEHH S

1.1 Hacrosiuii cBoA MpaBuil pacCpOCTPAHSAETCS Ha 3aKPBIThIEC MOA3EMHBIE Te-
pexoapl HHKCHEPHBIX KOMMYHUKAIMKA Pa3IMYHOTO HAa3HA4YeHUs (BOJOMPOBOJ, KaHa-
AU3aIusl, TEIUIOBBIE CETH, JJCKTpUYECKUE Kabenu, Kabelmu CBsI3U, ra30MpOBOJBI,
He(TENpPOBOAbI U HE(PTENPOTYKTONPOBOABI U Ap.), IPOKIAABIBAEMbIE TOPU30OHTAIIb-
HbIM HarpaBiieHHbIM OypeHueM (I'HB). O6nactu u ycnoBus npumenenus I'Hb nipu-
BEJICHBI B IPUJIO)KEHUH A.

1.2 CBon mpaBwi yCTaHABIMBACT TpaBHWia MPOCKTHPOBAHMS, BBIMOTHECHUS,

KOHTPOJIA U CAaYu paboT, TpeOOBaHMS K X PE3yJIbTaTaM.

2 HopMaTuBHBIE CCHLIKH

B Hacrosiem cBoje npaBusl NPUBEACHBI CCHUIKM Ha CIIEAYIONINE HOPMATUB-
HBIC IOKYMEHTHI:

I'OCT 9.602-2005 Enunas cuctemMa 3amuTbhl OT Koppo3uu u ctapeHus. Co-
opykeHus noj3emMHubie. O0uIe TpedoBaHus K 3allUTe OT KOPPO3UHU

I'OCT 12.1.007-76 Cuctema ctangapToB 0€30MacHOCTH TpyAa. Bpemnbie Be-
niectBa. Knaccudukanus u obmue TpedoBanus 6€301MacHOCTU

I'OCT 908-2004 Kuciiota J1MMOHHAasE MOHOTMApAT NUIIEBas. TeXHUYECKUE
YCIIOBUS

I'OCT 2156-76 Hatpuit aByyriieKucCabii. TeXHUUECKHUE YCIOBUS

HN3nanue opuuuajabHoe
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I'OCT 5100-85 Cona KaJbLIMHUPOBAaHHAsI TEXHUYECKass. TEXHUYECKUE YCIIO-
BUS

I'OCT 7293-85 UyryH ¢ mapoBUIHBIM I'paduTOM ISl OTIMBOK. Mapku

['OCT 8731-74 TpyOsl cTanbHble O€CHIOBHBIE TOpsiueaeOPMUPOBAHHBIE.
Texuuueckue TpedoBaHUs

I'OCT 8733-74 TpyOnl cTajbHBIe OCCIIOBHBIE XO0JIOTHOACHOPMUPOBAHHBIE U
teroneopmupoBanabie. TexHUUEeCKHEe TPeOOBAHUS

I'OCT 10704-91 TpyOsl cTanmbHBIE SJEKTPOCBapHBIC MNpsMOIIOBHBIE. CopTa-
MEHT

I'OCT 10705-80 TpyObI cTanmbHbIE ANEKTPOCBApHbIE. TEXHUUECKHUE YCIOBUS

I'OCT 10706-76 TpyOsl cTanabHbIE dJIEKTPOCBApHBIC MPSIMOIIOBHBIE. TexHUYe-
CKHe TpeOOoBaHMs

I'OCT 17410-78 KonTtposib Hepaspymiaromuii. TpyObl MeTamuyeckue Oec-
HIOBHBIC HUIUHAPUYECKHE. MeToAbl yIbTPa3ByKOBOU J1e(peKTOCKOTUU

['OCT 18599-2001 TpyOb! HaOpHBIE U3 TOTUATHIICHA. TEeXHUUECKHUE YCIOBUS

I'OCT 20295-85 TpyOsl cTajibHBIC CBapHbBIC JJIsi MarucTpajibHBIX razoHedTe-
npoBoJ0B. TexHHUECKHe yCIOBUS

I'OCT 23732-2011 Bopaa jy1st 6€TOHOB M pacTBOPOB. TeXHUUECKHE YCIOBUS

I'OCT 25100-2011 I'pynTel. Knaccudukarus

['OCT 30732-2006 TpyOb! u (hacoHHBIE H3AENUs CTaJbHBIE C TEIJIOBOU H30-
JSIHUEN U3 TIEHOIOJIMYpeTaHa C 3alUTHON 000J104KON. TeXHUYeCKHne YCIoBUs

I'OCT 31244-2004 KoHTpoib HEpa3pyLIAOIINH. Ouenka busnko-
MEXaHUYECKUX XapaKTEPUCTUK MATEpHUAIa JIEMEHTOB TEXHHUYECKUX CUCTEM AKYCTH-
yeckuM Metogom. Oomue TpedoBaHus

I'OCT 17.1.3.13-86 Oxpana npuponasl. ['uapochepa. Obmue TpeboBaHUS K
OXpaHe MOBEPXHOCTHBIX BOJ OT 3arpsi3HEHHUS

I'OCT 17.2.2.02-98 Oxpana npupojsl. Atmochepa. Hopmbl u meToasl ornpe-
JIeJIEHUs] IBIMHOCTH OTPa0OTAaBIIMX ra30B IU3eNeil, TPAKTOPOB U CAMOXOIHBIX CElb-

CKOXO3SIMICTBEHHBIX MAIlIMH
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MCH 20-05 «3anmTa cCTpOMTENbHBIX KOHCTPYKIHI OT KOPPO3UM.

MCH 20-02 «Harpy3ku 1 BO31€HCTBHS

MCH 50-01 «OcHoBanusi 1 pyHAAMEHTHI 3JaHUN U COOPYKEHUI

MCH 40-01 «BogocHa0xxeHue 1 KaHaIU3aLMs»

MCH 32-01 «ABTOMOOUIBHBIE JOPOTH

MCH 34-01 «MaructpanbHble U TPOMBICIIOBBIE TPYOOIPOBOIBI U MOJI3EMHBIE
XpaHWINILIa HePTH, ra3a U MPOIYKTOB UX MEepepabOTKU

MCH 11-01 «uxkeHepHble U3bICKAHUS JJIs1 CTPOUTEIHCTBA

MCH 13-01«Opranu3aiusi CTpOUTEIbCTBAY

MCH 42-01 «I"a3opacnpeeauTeNbHble CETH U BHYyTPEHHUE CUCTEMBD)

MCH 41-01 « TennmocHabxeHue»

MCH 32-02 «’Kene3nsie Joporu»

MCH 32-06 «MeTponoauTeHb»

MCH 32-05 «A»poapomMb»

I[Ipumeuanue — [Ipu nmoiab30BaHMM HACTOSILIMUM CBOJIOM IpaBUII LieJeco00pa3Ho MpoBe-
pUTH NEHCTBUE CCHUIOYHBIX CTAaHAAPTOB (U KiIaccu(PUKATOPOB) Ha TEPPUTOPUU TOCYAAPCTBA MO CO-
OTBETCTBYIOIIEMY YKa3aTeIo CTaHAapTOB (M KIACCU(PUKATOPOB) COCTABICHHOMY 110 COCTOSHUIO Ha
1 ssHBapst TEKYIIEro rojia, U Mo COOTBETCTBYIOMIMM MH(GOPMAITMOHHBIM YKa3aTeJsM, OIMyOINKOBaH-
HBIM B TeKylleM ronay. Eciu cchUTOUHBIM JOKYMEHT 3aMeHEH (M3MEHEH), TO MpHU MOJIb30BaHUU
HACTOALIUM CTaHIAPTOM CJEyeT PYKOBOJCTBOBATHCS 3aMEHEHHBIM (M3MEHEHHBIM) CTaHAAPTOM.
Ecnu cchutouHBIN JOKYMEHT OTMEHEH 0e3 3aMEeHBI, TO MOJIOKEHHEe, B KOTOPOM JlaHa CChLIKA Ha He-

ro, IPUMEHSETCS B YaCTH, HE 3aTPAaruBaroIlEeH 3Ty CCBUIKY.

3 TepMuUHBI U ONIpeIe/ICHUS

B Hacrosiem cBoje MpaBWJI MPUMEHEHBI CICAYIONINE TEPMUHBI C COOTBET-
CTBYIOIITUMU OTIPEICTICHUSIMHU:

3.1 a3uMyT CKBaxHHBbI (azimuth well): Yron Mexay ropu30HTaIbLHON MPOCK-
IIUEH OCU MIJIOTHON CKBaYKUHBI U HATIPABIICHUEM FOT-CEBEP, U3MEPSEMBI 110 4aCOBOU

CTpEJIKE.
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3.2 6enToHuT (bentonite): Konnonanas riimaa, COCTOSINAS B OCHOBHOM M3 MH-
HEpaJIOB TPYNIBI MOHTMOPUJIJIOHUTA, UMEIOIIAsi BBHIPAKCHHBIE COPOIIMOHHBIE CBOM-

CTBa U BBICOKYIO IINTACTHYHOCTD.

[Ipumeuyanue — B Buae rmHOnopomka OEHTOHUT HMIMPOKO MCIOJB3YETCS MPH MPOU3-

BojicTBe paboT merogom 'HB.
3.3 0enToHuTOBas cycneHsus (bentonite slurry): CMeCh TTMHUCTBIX YaCTHIL C

BOJIOM MPHU KPYIMHOCTH YaCTHI] TBEPIOTO BerecTBa 6osee 0,2 MKM.

I[Ipumeuanue — [lo kpynmHocTH yacTuil OypoBble OEHTOHUTOBBIE PACTBOPHI, UCIIOIb3Yye-

MBIC JJIs1 KPCTIJICHUA CKBAXXWH, OTHOCATCA K CYCIICH3USAM.

3.4 6ypoBas rosioBka (nmuoHep) (drill head): IlepenoBoit Oyp cO CMEHHBIMU
HacaJKaMH.
3.5 oypoBas Jsonartka (drilling blade): Hacanka, obGecneunBaromias OMNTH-

MAaJIBHBIN YTOJI PE3aHUsI TPYHTA U TPACKTOPUIO MPOXOJKH.
[Ipumeuanue — [logOupaercs B 3aBUCUMOCTH OT THIA IPOXOJUMOTO IPYHTA.

3.6 0ypoBasi ycTaHoBKa (drilling rig): EMWHBIN KOMIUIEKC B3aMMOCBSI3aHHBIX
MEXaHU3MOB M YCTPONCTB, 00€CIIeUNBAIONINX TEXHOJIOTHYECKHA MPOIIECC MPOKIAIKN

TpyOomnposoaa merogom ['Hb.

I[Ipumeuanue — bypoBas ycTaHOBKa oOecreunBaeT: NepeaBUKEHNE; COOPKY, BpallleHHe
U 1nojauy OypoBOi KOJIOHHBI;, Ioj1ady OypOoBOT0O pacTBOpa; KOHTPOJIb M KOPPEKTHUPOBKY HaIlpaBiie-

HUs OypeHUs; MPOTATMBaHUE paclIupuTeNiell 1 TpyOomnpoBoaa.

3.7 oypoBoii kanan (drilling channel): Pactiupennasi 6ypoBasi CKBaXHHa s
IPOTATUBAaHMS TPYOOIpPOBOIA.

3.8 0ypoBoii pactBop (drilling fluid): MHOTOKOMIIOHEHTHAsT JUCIIEpPCHAs
XKUJKOCTHAsI CUCTEMa, TIPUMEHsIeMasi TPy OYpPeHHH W PaCIIMPEHUN MUJIOTHOW CKBa-
YKUHBI, POTATUBAHUU TPYOOIIPOBOIA.

3.9 6ypooii mam (drilling solids): Paz0ypeHHas mnopoja, BeIHOcUMasi 0ypo-
BBIM PAaCTBOPOM M3 320051 CKBOKUHBI Ha JTHEBHYIO IOBEPXHOCTb.

3.10 Bepriror (swivel): lllapurpHOE COEIUHUTENIBHOE 3BEHO, MPEIOTBpaIla-
IolIee Mmepeaavy BpalieHus OT OypOBOil KOJIOHHBI K IPOTATHUBAEMOMY TPYOOTIPOBOTY.

3.11 ropu3zoHTaIbHOE HAaNIpaBJeHHoe Oypenue (/orizontal directional drill-
ing): MHOTOATamHasT TEXHOJIOTHs OSCTPAHIIIEHHON MPOKJIAJKU MOA3EMHBIX WHKEHEP-

4
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HBIX KOMMYHHKAIIM TPU TOMOIIM CIEHUATU3UPOBAHHBIX MOOWJIBHBIX OypOBBIX
YCTAHOBOK, ITO3BOJIAIOLIAS BECTU YIIPABILSIEMYIO IMPOXOAKY 10 KPUBOJIMHEWHON Tpa-

EKTOPHH, PACIIUPATH CKBAXKUHY, IPOTITUBATH TPYOOIPOBO/I.

[Ipumeuanue — bypeHnue Benercs Mo KOHTPOJIEM CHCTEM PAJIUOIOKAIIMU U C UCTIOJIB30-

BaHHWEM OCHTOHUTOBBIX (IOJUMEPHBIX) OYPOBBIX PACTBOPOB.

3.12 piuHa 3akpbiToro nepexoaa (length of the closed transition). Makcu-
MajJbHOE 3HAYCHHE TEXHOJOTHYECKOTO HHTEpBaJia OECTPAHIICHHON TPOKIAIKH,
oTmpeesieMoe MIJIOTHBIM OypeHHEM U TOCICAYIONIMMHU PACIIUPEHUIMH OypOBOTO

KaHaJjia.

[Ipumeyanue — MoxeT MPeBOCXOAUTH AJIUHY MPOTATUBAEMOr0 TpyOOIPOBOJA 3a CUET

JOMOJIHUTCIIBHBIX TCXHOJIOTHYCCKHUX MHTCPBAJIOB HA KOHIAX 3I1.

3.13 3akpeiThiii moa3emublii mepexox (3I1) (closed tranmsition): JIuneiHbII
Y4aCTOK WHXKEHEPHON KOMMYHHWKAIIMH, BKIIOYAIONIUN OJHY WM HECKOJIBKO HUTOK
TpyOOTIIPOBO/a, TPOKIAIBIBAEMBIN OECTPAHIIIEHHBIM CHOCOOOM TION Pa3IUYHBIMH
NPENATCTBUSAMH M OTPAaHWYEHHBIM TOYKAMU Hadalla W 3aBepIlIeHUs OecTpaHIeiHHON
MPOKJTAJIKH.

3.14 3abo0i ckBaxkuubl (well bottom). Hambonee otnaneHHas oT OypoBoit

YCTAaHOBKH 44CTb CTBOJIa CKBAKWUHBI, H&XOI[?IH.IGﬁC?[ B 6ypeHI/II/I

3.15 kon10oHHa OYPOBBIX WITAHT (the drill rods): OgHa WM HECKOJIBKO Oypo-
BBIX IITAHT, COCJAMHEHHBIX BMECTE M MCIIOJIB3YEMbIX JIJIS TIEpeaud YCUIUH OT OTop-
HOW pambl OypOBOH yCTAaHOBKH K OypOBOW TOJIOBKE HPU MPOXOJKE, PACHIMPECHHH

CKBa)KMHBI B Ipoliecce OypeHHs U MPOTATUBAHUH TPYOBI

(mo ISO 21467:2006 [1])

3.16 MoaupuIUpPOBaAHHBIA OEHTOHUT (AKTUBUPOBAHHBIA 0EHTOHUT) (Modi-
fied bentonit): BEHTOHUTOBBIN TITMHOTIOPOIIIOK, B COCTAaB KOTOPOT'O BBEACHBI JOOABKH,
peryJupyolre ero CBOMCTBa.

3.17 oxkpy:xkarwmas cpena (environment) : COBOKYITHOCTh KOMIIOHEHTOB IIPH-
POJTHOM Cpefibl, MPUPOIHBIX U MPUPOTHO-aHTPOIIOTCHHBIX 00BEKTOB, a TAK)KE aHTPO-

*
IIOT€HHBIX OOBEKTOB .

: 3,Z[aHI/I}I, A0pOru, MHKCHCPHBIC CCTU
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3.18 oxpaHHasi 30Ha MeTPONMOJIUTEHA (protection zone): Y4acTOK ropoACKON
TEPPUTOPHH, PACIIOJIOKEHHBIM HAJ| ICUCTBYIOMIUM TMOA3EMHBIM COOPYKEHHUEM MET-
pPOMOJUTEHA U B HEMOCPEACTBEHHOM OJIM30CTH OT HETO, BO3MOXKHOCThH HCIIOJIb30Ba-
HUS KOTOPOTO JIsl HOBOTO CTPOUTEIHCTBA, MPOKIIAIKU IOPOT, KOMMYHUKAIHM, Oype-
HUS CKBaXXUH U T.I1. JOJKHA COTJIACOBBIBATHCS C aIMUHUCTPALIMEN METPOIIOJIUTEHA.

3.19 maker TpYO (pipes): JIBa u Gosee TpyOONpoBojaa, MpeaHA3HAUCHHBIE K
OJIHOBPEMEHHOH MPOKIIAJIKE B OJHY CKBaXKUHY 3aKPBITOTO MOA3EMHOTO MEPEX0/Ia.

3.20 nujaoTHasi ckBaxkumHa (pilot well): Hanpapnstonas ckBaxkuHa, OypeHUE
KOTOPO OCYIIECTBIIECTCS B IEPBYIO OUEPEb.

3.21 noaBoaHbIi nmepexoa (underwater passage): 3aKpbIThIM MOA3EMHBIN T1€-
pEXO0/, TIEPECEKAIINN BOAHYIO MPErpagy U OTPAaHUYECHHBIM 3alIOPHOM apMaTypou
WM, TIPU €€ OTCYTCTBUM, TOPU30HTOM BBICOKHX BOJI C BEPOSITHOCTHIO TPEBBIIICHUS
He 6omee 10 %.

3.22 npubJau:keHue CKBaxKUHBI (approximation well): Haumenbiiiee BepTH-
KaJIbHOE WJIM TOPU30HTAIHHOE PACCTOSTHUE MEXKIY PACITUPEHHONW CKBAXXUHOW M JHOM
BoJoeMa, (yHAAMEHTOM, aBTOMOOWMJIbHOM WIJIM JKEJIe3HOM JOpOroM, B3JIETHO-
MOCAI0OYHON MOJIOCOW, CYIIECTBYIOIIEM KOMMYHHUKALME€W W T.II., B 30HE KOTOPBIX
JIOJKEH OBITh MPOJIOKEH TPYyOOIPOBO/I.

3.23 pacuiMpeHue CKBaKMHBbI (extension well): Tlpoliecc yBelqnueHUs: CKBa-
YKUHBI OTHOCUTEJIPHO €€ HAaYaJIbHOTO 3HAYCHHSI C TIOMOIIIBIO PACIIIUPUTES.

3.24 pereHepanusi 0ypoBOro pacrBopa (regeneration mud): O4ucTka u 000-
raiieHue pacTBopa, 00ECIeUrBaIOIINE €r0 TOBTOPHOE UCIIOIb30BAHHE.

3.25 pumep (reamer): Paciiuputenb CKBaKUHBI, UMEIOIMIUNA COOTBETCTBYIO-
Y0 KOHCTPYKIHIO JUISl Pa3JIMYHBIX THIIOB IPYHTA.

3.26 cucrema Jokauum (locating system): VIameputenbHasi cucTteMa, MO3BO-
JISIFOIIAsl OTIPEACIISATh U KOHTPOJIUPOBATH TMOJIOKEHUS OYpOBOil TOIOBKH U APYyTHe Xa-
PaKTEPUCTUKH TEXHOJIOTHIECKOTO MPOIecca MPOXOAKH MJIOTHON CKBaKIHBI.

3.27 curyanmoHHo-Tonorpaguyeckue ycjaoBus (situational and topograph-

ical conditions): CoBOKynmHOCTb (haKTOPOB MPHUPOJHOTO U HMCKYCCTBEHHOTO IMPOMC-
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XOXKACHUSI, ONPEACISIIOIINX ToJiokeHue Tpacchl 311 u opraHn3anmoHHO-TEXHUYECKHE
peleHus o MPOU3BOJICTBY padoT.

3.28 cranaapTuzoBannasi popma (standardized form). YTBep>KIeHHas HOP-
MaTHUBHO-TIPABOBOM M TEXHUUYECKOW JOKyMEHTarueil gopMa JOKYMEHTOB, 3aroJIHE-
HUE KOTOPBIX SIBJISIETCS 00sA3aTENIbHBIM NPU U3bICKAHUSX, TPOCKTUPOBAHUU, TIPOU3-
BOJICTBE CTPOMTEIbHO-MOHTAXHBIX padOT, BEJAECHUU ABTOPCKOIO W TEXHUYECKOIO
Ha/30pa, cJlaue U MPUEMKE BBITTOJIHEHHBIX padoT.

3.29 cTBOp mepexona (target transition): BepTukanbHas MIOCKOCTh, COOTBET-
CTBYIOIAsl IPOEKTHOM OCH MOJ3EMHOT0 Mepexoa.

3.30 TuKCOTPONIHOCTD (thixotropy): CnoCOOHOCTh CTPYKTYpPUPOBAHHOM KOJI-
JIOUHOM cucTeMBbI (OypOBOTO pacTBOpa) MHOTOKPATHO 3aryCTeBaTh B MOKOE, 00pasys
CTYACHHUCTYIO MacCy — T'ejib, U pa3pylaThCs MPU MEXaHUYECKOM BO3ACHCTBUHU (JIBU-
YKEHHUU) C MOHWKEHUEM BSI3KOCTHU, IPEBPAILAACH B )KUJIKOCTh — 30J1b.

3.31 Touka Bxoaa (BbIX0aa) (entry (output): [11aHOBO-BBICOTHOE IMOJIOKEHUE
Havasa (3aBepiieHus) OypeHus MUJIOTHONW CKBaKHHBI.

3.32 yroa Bxoaa (BbIX0/a) CKBa:KUHBI (angle of entry(output): YToil MexXIy
OChIO TUJIOTHOM CKBKUHBI B TOUKE BXOJ[a (BBIX0/1a) U JIMHUEH TOPU30HTA.

3.33 xos0aHbIN epuoa roaa (cold season): Bpems roga, B TeUeHHE KOTOPOTO

CpPEIHEMECAYHBIE TEMIIEPATypbl HAPYKHOI'O BO3/1yXa HHMXKE €CTECTBEHHOM TemIlepa-

TypBI IPYHTA.

4 O003HAYEeHU U COKPALLICHUSA

4.1 BULLI" — BBICOKOTIPOYHBIN YYT'YH C MIAPOBHIHBIM IPaQHUTOM.
4.2 THb — ropu3oHTaILHOE HAIIPABICHHOE OypeHue.

4.3 311 — 3aKphIThII TOA3EMHBIN EPEXO/I.

4.4 TTA — nonuamu,.

4.5 IIB]] — moMuATUIICH BLICOKOIO JIaBJICHUS.

4.6 IIBII — moimu»sTHUIIEH BHICOKOU IJIOTHOCTH.
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4.7 1IBX — nOAMBUHWIXJIOPHU/I.

4.8 ITH]] — moIu>TUIeH HU3KOTO TaBIICHUS.

4.9 TTHII — noim3TUIIeH HU3KOW TIOTHOCTH.

4.10 ITOC — npoekT opraHu3alyy CTPOUTENIBCTBA 3aKPBITOrO Mepexonaa (mepe-
XOJIOB JIJIsl JINHEWHBIX COOPYKEHHI) MHKEHEPHBIX KOMMYHUKAIIMA C MPUMEHEHUEM
metona I ' Hb.

4.11 IIT — monunponuieH.

4.12 TITIP — npoekT mpou3BOJCTBA padOT MO 3aKPHITOMY IEPEX0y HHKECHEP-
HbIX KOMMyHuKanuu merogom ['Hb.

4.13 IIITY — neHononuypeTaH.

4.14 119 — nonuaTUIEH.

4.15 IICII — nomaTUIIeH CpeaHEN TUIOTHOCTH.

4.16 P/l — pyKOBOIAIINMI JOKYMEHT.

4.17 TY — TEXHUYECKUE YCIOBUA.

4.18 SDR — cTtanaapTHOE pa3MEpPHOE COOTHOUIEHUE HAPYKHOI'O THAMETPa

TPYOBI K TOJIIIMHE CTCHKHU.

5 O0mue mojoxkeHus

5.1 Ilpoknanka WHXKEHEPHBIX KOMMYHHKAIIMA TOPH3OHTAJIbHBIM HAaIpPaBJICH-
HBIM OypeHHUeM, KaK TPaBHIIO, OCYIIIECTBIIICTCS B TPU dTara:

- HaIlpaBJICHHOE OypeHHEe MUJIOTHOW CKBA)KMHBI 110 3aJIaHHOM IMPOCKTOM Tpac-
ce;

- OJTHOKPATHOE WJIA TOCIIEA0BATEIIbBHO-MHOTOPA30BOE PACIIMPEHNE CKBAYKUHBI
70 00pa3oBaHuUsl OYPOBOTO KaHaja, MO3BOJIIONIETO MPOTATUBATH TPYOOTPOBOJI MPO-
€KTHOTO AuaMeTpa, IIpu He0OX0MMOCTH KalrOpoBKa OypoBoro kaHasna (cM. 8.6.11);

- MPOTATUBAHUE KOMMYHHUKAIIMOHHOTO TPYOONpOBOJa (3aIIUTHOTO (YTiIsApa)
gyepe3 OypoBOil KaHa, KaK MPaBUIIO, IO HAMIPABJICHUIO OT TOYKU BBIXOja Oypa Ha 1o-

BEPXHOCTh K OypOBOM yCTaHOBKE.
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[Ipumeuyanue — B cTEeCHEHHBIX YCIOBMSIX HaIlpaBJICHHUE MPOTITUBAHUS OIpEesieTcs

BO3MO>KHOCTBIO Pa3MENICHHUS TUTOIAIKH JIJIS pacKIaJAbIBaHUs M COOPKH TpyOOIpoBoOIa.

5.2 JInst Kax)a0ro KOHKPETHOTO OOBEKTa CTPOUTEIHCTBA MPUMEHEHUE METoAa
['Hb nomkHO OBITH 00OCHOBAHO TEXHUKO-DKOHOMHUYECKUMU pacyeTamu, IIyTeM CpaB-
HEHUSI BO3MOKHBIX BAPUAHTOB MPOKIAJAKU JAHHOTO THUIA MHKEHEPHOW KOMMYHUKA-

LIUH.

6 OCo0eHHOCTH MHKEHEPHBIX U3bICKAHUH

6.1 O0mue MoJI0KEeHUs

6.1.1 UnxeHepHble U3bICKAHUS ISl CTPOUTENILCTBA MEPEX0/I0B TPYOOPOBOIOB
Mo/, ICUCTBYIOIIUMH TPAHCIOPTHBIMH MArucCTPaJIsIMU, KEJIE3HBIMU JIOPOTraMH, peKa-
MU U Apyrumu nperpagamu metojgom ['HB nomxHbl npenycmMaTpuBaTh KOMILUIEKCHOE
U3y4YeHUE MPUPOJHBIX YCIOBHM palloHa CTPOMUTENbCTBA JIJISl MOJYyYEHUS] HEOOXOOu-
MBIX U IOCTaTOYHBIX MATEPHUAJIOB JIJIs1 MPOEKTUPOBAHUS U CTPOUTENHCTBA MEPEX0a.

6.1.2 nxeHepHble U3bICKAHUS CIEAYET BBIINOIHITH B COOTBETCTBUU C TpeOO-
BanusmMu MCH 11-01 B oObeMe, yCTaHOBIEHHOM JJisi CTPOUTEIHCTBA TEPEXOI0B
TpyOOINPOBOOB YePe3 BOAHBIE U APYTHE MPENATCTBUS € yueToM 6.1 - 6.2.

6.1.3 nxeHepHble M3bICKaHUS JOJDKHBI BKIIIOYATh Tomorpaduyueckue, MHxkKe-
HEPHO-T€OJIOTUYECKUE M WHKEHEPHO-THAPOMETEOPOJIOTHYECKHE U3bIcKaHus. [lomy-
YEHHBIE B PE3yJIbTaTE€ WHKEHEPHBIX U3BICKAHUI MaTepualibl JOJKHBI OBITH J10CTa-
TOYHBI TIPU MPOCKTUPOBAHUU BapUaHTa CTPOUTEIHCTBA 3aKPHITOTO Tepexoaa Tpyoo-
npoBoja OecTpaHILIEHHBIM METOAOM HAINPaBICHHOTO OypeHUs: Uil OObIYHBIM OTKPHI-
THIM CIIOCOOOM C YCTPOMCTBOM TPAHIIIEH.

6.1.4 /s BBINOTHEHUS] MH)KEHEPHBIX M3BICKAHWI HAa IPOEKTUPOBAHUE U CTPO-
WUTEJIBCTBO IMEPEXOJA WM MEPEXOAOB IS JIMHEWHBIX CoOopyxeHurn meronom ['HbB
JIOJDKHBI OBITh COCTABJICHBI TEXHUYECKOE 3a/laHue, MPOTrpaMMa U3bICKAHUM U CMETHO-
JIOTOBOpHAsI IOKYMEHTAIUA.

6.1.5 Texauudeckoe 3ajjaHue HA U3BICKaHUS JOJDKHO COACPKAaTh HEOOXOIUMBIE

N JOCTATOYHBIC CBCACHUS IJISI OpraHU3allvid U IIPOU3BOACTBA I/I3BICKaHI/II‘/JI, IMPpOBOJAH-
9
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MBIX JIJISl POCKTUPOBAHUS, Pa3pabOTKH TEXHOJIOTUU OypEeHUS ¥ OpraHU3alUN CTPOU-
TEJbCTBA.

6.1.6 [IporpaMMa MH>XEHEPHBIX M3BICKAHWHN JOJKHA COCTABIATHCS HA OCHOBE
TEXHUYECKOTO 3a/1aHusl C MAaKCHUMaJbHBIM HCIOJIb30BAaHUEM MAaTEpHUAJIOB paHee BbI-
MOJIHEHHBIX MH)KEHEPHBIX M3bICKAaHUI B pailOHE CTPOUTEILCTBA NIEPEXoa.

6.1.7 Marepuanbl BbIIOJHEHHBIX WHKEHEPHBIX M3BICKAHUH JJIsi IPOCKTUPOBa-
HUS W CTPOUTEIHLCTBA TIEpexoja TOPU3OHTAILHBIM HAIMpaBIECHHBIM OypeHHEM
0pOpMIISIOTCS B BUJE TEXHUYECKOTO OTUETA, U MEpPe/laloTcsl Ha OyMaKHOM M DJIEK-
TPOHHOM HOCHTEJIE.

6.2 UH:xeHEepPHO-Te0JI0THYeCKUE U3bICKAHNS

6.2.1 B pe3ynbrare reoJornyeckux U3bICKaHUN TOKHBI ObITh MOJTYYEHBI JaH-
HBIC IS

- TEXHUKO-I)KOHOMUYECKHX PAacyeTOB MO BHIOOPY METO/Ia CTPOUTENLCTBA Mepe-
X0/1a;

- BBIOOpa Hanbosiee 3 (HEeKTUBHOTO OYpOBOTO 00OPYAOBaHUS M COCTaBa Oypo-
BOT'O PacTBOPA;

- OIpEIEJICHNs MPOHUIIAEMOCTH TPYHTOB Ha PYCIOBOM YYacTKe MIEpexoja u
BO3MOXHOCTH IPOCaurBaHusi 0ypOBOro pacTBoOpa Npu OypEeHUU CKBAKUHbI;

- IOCTPOEHUSI pacueTHOro Npoduiist OypeHUs: CKBaXKUHBI.

OT4eT N0 MHKEHEPHO-TE€OJTOTUUECKIM U3BICKAHUSIM JTOJIKEH COACPKATh:

- pa3pe3bl U OypOBbIE KOJIOHKH, BKJIIOYAIOLIUME BCE TPYHTOBBIE MPOCIOWKH U
HAIJIAaCTOBAHMS, MOIITHOCTH CJIOEB U MX HAKJIOHBI,

- KOJIMYECTBEHHYIO W KAYECTBEHHYIO OIEHKY BCTPEUYAEMBIX TBEPJIBIX BKIIOUE-
HUM U CKaJIbHBIX IIOPOJ;

- (pu3MKO-MEXaHMUECKHE XapaKTEPUCTUKU CBOMCTB IPyHTOB 110 6.2.8;

- JaHHbIE 00 YPOBHSX U pEXUMAaXx MOA3EMHBIX BOJ| (C YUETOM CE30HHBIX KOJie-
OaHwmii).

6.2.2 I'myOuna OypeHus: BEpTUKAIBHONW Pa3BEeIOYHOM CKBAKUHBI TOJDKHA OBITh

OT 3 10 8 M HIKE MPOSKTUPYEMOT0 3ariayOJieHus] TpyOOIpoBo/ia.

10
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6.2.3 Jlns mepexooB 4epe3 IIUPOKHUE BOAHBIE MPETPajbl MOTYT OBITH PEKO-
MEH/IOBaHbI IByX3TallHble OypoBble pad0oThl. BHauane Ha GOJBIIIOM PacCTOSHUU APYT
OT Jipyra npoOypHUBaIOTCS BEPTUKAIbHBIE PAa3BEIOUYHbIC CKBAXMHBI MEPBOT0O ATarna.
Ha BTOpOoM 3Tamne — CKBaXKMHBI C MEHBILIUM PAcCTOSHUEM OJIHA OT ApYyroi Ha Haubo-
JIe€ OTBETCTBEHHBIX YYacCTKax.

6.2.4 IloMuMO BepTUKAIBHBIX JIOMyCKAaeTCsl OypeHHUEe rOpPU30HTAJIBHBIX pa3Be-
JTOYHBIX cKBakuH MetoioM I ' Hb.

6.2.5 bypoBbI€ pa3BEIOYHBIE CKBaXMHBI CIIEIYET PACIOJAraTh MOMNEPEMEHHO
CIIpaBa U CJIEBA OT CTBOPA 3aKPBITOTO MEPEX0JAa HA MAKCUMAJIBLHOM paccTosHuH 10 M
Y MUHUMAJIbHOM PACCTOSIHUU 5 M OT CTBOPA MEPEX0/Ia.

6.2.6 Bce uMerommecss myCTOThl U CKBaKUHbBI MOCTE M3BICKAHUHN JOJKHBI 3a-
HOJIHATHCS LIEMEHTHBIM PACTBOPOM TSI MIPEAYIPEKACHHUST BO3MOXHOCTH YTEUKHU Oy-
POBOI JKUJIKOCTH MIPU HAPABICHHOM OypEHUHU.

6.2.7 Ilpy HEBO3MO>XHOCTH BBIMOJHEHUSI OYpOBBIX PA0dOT B YCIOBUSIX IJIOTHOMN
3aCTPOMKH, Ha YYaCTKaX CJIOKEHHBIX TEXHOT€HHBIMU IPYHTaMH, a TAKXK€ JUJIS yTOY-
HEHUSI MHKEHEPHO-TEOJOTUYECKUX JaHHBIX U3bICKaHUM, CIeIyeT MCIOJb30BaTh reo-
dbu3ndecKue METO bl 00CIeI0BaHNS TPYHTOB.

6.2.8 B pesynbTare 1a00paTOpPHBIX UCCIIECIOBAHUN TPYHTOB JOJKHBI OBITH IM10-
Jy4YeHbl UX (PU3UKO-MEXAaHUYECKUE XAPAKTEPUCTUKU HEOOXOAMMBIE NIl pa3paboTKu
IIPOEKTHO-TEXHOJIOTHYECKHUX PELICHMI, BKIHOYas;

- IVIOTHOCTh TpPyHTa U ero 4yactull, BiaxHOcTh (mo I'OCT 5180 u I'OCT
30416);

- K03 GUITUEHT TOPUCTOCTH;

- TPaHyJOMETPUYECKUI COCTaB MJisi KPYMHOOOJOMOUYHBIX TPYHTOB M IECKOB
(I'OCT 12536);

- BJIQXKHOCTh Ha IpaHUIaX MIACTUYHOCTH U TEKYYECTH, YUCIIO MIACTUYHOCTH U
nokasarelib TeKyuyecT i IMHUCTBIX TpyHTOB (TOCT 5180);

- YroJ BHYTPEHHETO TPEHUs, YJEIbHOE CLEIUIEHUE, MOIYJIb Ae(opMaliu U Ko-
s punment nonepeynoit gepopmanuu rpynros (I'OCT 12248, T'OCT 20276, TOCT

30416 u I'OCT 30672);
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- BPEMEHHOE CONPOTUBJIEHUE NMPU OJHOOCHOM CXKATHH, IMOKA3ATENH pa3Msrda-
€MOCTH U PacTBOPUMOCTH JuIsl cKainbHBIX TpyHTOB (I'OCT 12248).

6.2.9 Tlo cnenuaabHOMY 3a/IaHUIO JOMOJHUTEIBHO MOTYT OBITh ONpEEICHbI
U JIpyrHe XapakTepUCTHKH TPyHTOB, HeoOXoaumble Jjisi pacueroB. CocrtaB Jabopa-
TOPHBIX MCCJIEIOBAHUN MPU HEOOXOJUMOCTH YTOUHSIETCS MPOEKTHOM OpraHu3aluei
Y YKa3bIBA€TCS B TEXHUYECKOM 3aJIaHUM Ha U3bICKATEJIbCKUE PAOOTHI.

6.3 Tonorpajguueckasi cbeMKa

6.3.1 Tonorpaduueckyro ChbeMKY CJIeAyeT BBINOJHATh B 00bEME, YCTAHOBJICH-
HOM JJIs1 IPOCKTUPOBAHUS TUHEHHBIX COOPY>KEHHUI U B COOTBETCTBUM C TpeOOBaHMUsI-
mu MCH 11-01. Pe3ynbraToM ChbeMKH SIBISETCA WHKEHEPHO-TONOrpaduuecKuil 1ian
y4acTKa, BHIMOJHEHHBIN Ha OyMa>KHOM U (MJIH) 3JIEKTPOHHOM HOCHUTEIIE.

6.4 Un:xeHEepHO-TUAPOMETEOPOTOTHYECKHE U3bICKAHUS

6.4.1 HHXEHEPHO-TUAPOMETEOPOJIOTUUECKNE M3BICKAHUSI TPOBOMSITCA JJIS
CTPOUTENHCTBA MOJABOJHBIX MEPEX0J0B. B cocTaB 3TOr0 Bua MHKEHEPHBIX M3bICKa-
HUW BXOJAT:

- OoTpeiesieHre TOPU30HTa BEICOKUX BOJI 3aJjlaHHON oOecrieuenHoctH (1, 2, 3, 5,
10%) 1 HaHeceHue Ha ToMOrpapUIECKUe TUTAHbL;

- pycioBas cheMKa ISl IPOrHo3a mpoduiis MpeaeiabHOro pa3mbiBa pycia U
nedopmaiinii 6eperoB Ha pacyeTHbIA TPEXKPATHBIN MEePUO IKCIUTyaTallud epexoaa
(100 ner);

- OMpEeAeNICHUE TUAPOTIOTHYECKUX U KIMMATHYECKUX XapaKTEPUCTUK, HE0OXO-
JTUMBIX JUIS IPOEKTUPOBAHUS U TUIAHWPOBAHUS TPOU3BOACTBA pabOT (OTCYTCTBUE 3a-

TOIJICHUS TIOWMBI, JIE10X0/1a, 3aTOPOB U APYTUX HEOIArONpUATHBIX (PAKTOPOB).

7 IIpoekTHpPOBaHME MEPEXo/1a

7.1 O0mue TpeOOBaAHMSA K MPOEKTHPOBAHUIO
7.1.1 IIpoexr 311, coopyxkaemoro metogom I'HB, noskeH ABASATHCS COCTABHOM

YacThIO MIPOEKTAa YCTPOMCTBA MHKEHEPHBIX KOMMYHHUKAMKA. OCHOBaHUEM IS

12
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IPOEKTUPOBAHUS SABJSETCS 3aJaHNE HA pa3padOTKy MPOEKTA.

7.1.2 Pa3pabotka npoekra 3I1 qomxkHa BECTUCh B COOTBETCTBUU C TPeOOBaHU-
AMMU:

- 337]aHUS HA IPOEKTHUPOBAHUE;

- TEXHUYECKHUX YCJIOBUM Ha IMPOKJIAAbIBAEMYI0 KOMMYHHKAIIUIO, BbIAABAEMbBIX
DKCIUTYaTUPYIOIIUMU OPTraHU3alUsIMU;

- HOPMAaTHBHBIX U PYKOBOJAIIMX JTOKYMEHTOB Ha IIPOEKTUPOBAHHUE U MPOKJIA[-
Ky JAHHOTO BHJIA MIOA3€MHON KOMMYHHKAIIAH.

7.1.3 McxogHbsIMu JaHHBIMU 17151 pa3paboTku mpoekra 311 sBusrores:

- JaHHBIE UH)XEHEPHO-T€0JIOTHYECKUX U3bICKaHUM;

- IPOEKT MPOKIAAKA KOMMYHHKAIMH, COCTABHOM YacCThIO KOTOPOTO JOJIKEH
saaThes 311,

- cuTyaiuoHHbli TiaH M 1:2000 ¢ HaHECEeHHOW Tpaccoll MPOEKTUPYEMOM
KOMMYHUKALINH;

- cBoAHbIA T1aH M 1:500 nmpoekTupyeMbIX MHKEHEPHBIX KOMMYHUKALMN U CO-
OPYKECHU;

- IEHCTBYIOUINI HH)KEHEpHO-Tonorpaduueckuii muan M 1:500;

I[Ipumeuanue — i roponoB ¢ pa3BUTON MHXEHEPHOU MHPPACTPYKTYPOH, APYTUX JIH-

HEHWHBIX OOBEKTOB JIOMYCKAETCS HCIIONIBh30BaHUE WHIXKEHEpHO-Tomorpadudeckux miaHoB M 1:200

WJIM MHBIX ONTHMAaJIbHBLIX MacIITa0oB.

- TY skcnmyaTupyromux opraHu3alii Ha MPOEKTUPOBAHNE KOMMYHUKAIUU;

- 33JlaHU€ Ha MPOEKTUPOBAHUE C yKa3zaHueM ydacTkoB 3II, nuamerpa u Komu-
YeCTBa MMPOEKTUPYEMBIX TPYO;

- npoaodbHbId npodmir M 1:100 unu M 1:200 npoekTupyeMoid KOMMYHHKa-
11Y;

- Ipyrue JOKYMEHThI B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHM CTPOUTENIHCTBA.

7.1.4 ITpoextHast nokymeHTtauust aias 31 momkHa comep:karh ONTHUMAaIbHBIE
TJIAHUPOBOYHBIC, KOHCTPYKTUBHBIC M TEXHOJOTUYECKHUE PEIICHUS, 00ECIICUYNBAOIINE
HAJeKHOCTh pabOThl TPYOONpPOBOJA U BBHISBICHHBIE B pe3yjibTaTe CPABHEHUS BO3-

MOYHBIX BAPUAHTOB yCTPOWCTBA MHKEHEPHBIX KOMMYHHMKALIMM HA JTAHHOM y4YacTKe.
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7.1.5 Kouctpykuus ceuenus 311 onpenensiercs 3ajaHueM Ha NPOEKTUPOBAHUE.

7.1.6 Ilpu pazpabotke npoekra 3I1 HEOOXOIMMO OLIEHWBATHh BO3MOXKHBIE BO3-
NEHUCTBUS HAa OKPYKAIONIYIO CPEy, 3aHUSI U COOPYKEHUS, CYLIECTBYIOLIUE KOMMY-
HUKAILMH, & TaKKE€ YYUTHIBATh PUCKHM BO3HUKHOBEHMS HENPEIBUJCHHBIX U aBapHil-
HBIX CUTyallui B MPOLIECCE CTPOUTEIHCTBA C YUETOM NPUBEACHHBIX B MPUIIOKEHUH b
U IIpelyCMaTpUBaTh PeABapUTEIbHbBIE MEPHI IO MUHUMH3ALIUU UX MOCIEACTBUH.

7.2 CocTaB, cogep;KaHue U MOPHAIOK COIJIACOBAHMSA MPOEKTA

7.2.1 Tlpoext 3II momkeH BXOAUTH B paszaen « TeXHOIOrM4ecKue U KOHCTPYK-
TUBHBIE PEUICHU JIUHEHHOTO 00bekTa. VcKkyccTBeHHBIE coopyxkeHusD»y. O003HaueHHEe
(mapxka) nonpasnena npoekra — 311

7.2.2 IIpoexr 311, B cocTaBe MPOEKTa YCTPOMCTBA MHKEHEPHBIX KOMMYHHUKAIINM,
HOJJIEXKHUT COITIACOBAHMIO CO CIAEAYIOIIUMH OPTaHU3aLUsIMHU:

- MECTHBIMHM OpPTaHAMH UCTIOTHUTEILHON BIACTH;

- OpraHU3alUsIMU, SKCIUTYaTUPYIOIIMMU CYIIECTBYIOIINE OObEKThl 1 KOMMYHH-
Karuu (KOJIJICKTOPHI, BOAOIIPOBO/I, KaHATM3AINs, KaOeIHu U T.I1.);

- MECTHBIMHM OpTraHaMU BOJIOOXPaHbI (MPU MEPECEUECHUU BOJHBIX MpPErpaa) Wiu
IPUPOIOOXPAHHBIMHU OpraHaMH MPU MPOBEACHUU padOT B JECHBIX, MAPKOBBIX U APY-
MX PeKPCALOHHBIX 30HAX;

- OpraHU3alUsIMU, OTBETCTBEHHBIMHU 3a AKCILIyaTallMIO0 >KEJIE3HOMOPOKHBIX ITy-
TEl B MeCTe MPOBeIeHUs paboT (MpU epeceyeHUH KEeIe3HOU JOPOTH);

- OpraHU3alUsIMU, TPOCKTUPYIOUIUMU U SKCILTyaTUPYIOIUMH METPOIIOIUTEH
(npu npoxoxieHnu Tpaccel 311 B penenax oXpaHHON 30HbI METPOIIOJIUTEHA);

- OPTaHOM YIIPaBJIEHUs aBTOAOPOT (ITpH npoxoxkaeHuu Tpaccsl 311 B monoce
OTBOJIa U B MpeAeiax NpUI0POKHBIX TOJI0C aBTOMOOMIIBHOM 10POTH).

7.2.3 CocTaB ¥ MOCIEI0BAaTEIbHOCTh Pa3MEIICHNUs TEKCTOBBIX U IpaduyecKux

JIOKYMEHTOB, HEOOXOUMBIX 1Jis1 hopMupoBaHus npoekra 311, mpuBeaeHsl B TadnuIle

7.1.

* (v
IIpupoaHas unu cnenuanbHO OpraHU30BaHHAS TEPPUTOPHS Ul MPOBEAEHUS 10CYTa, B COCTaB KOTOPOM MOTYT BKIIIO-
4aThcs 0C000 OXpaHseMble IPUPO/IHBIE TEPPUTOPUH U IIPUPOIHBIE OOBEKTHI.
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Tabnuma 7.1

HaumenoBanue 1 nocnegoBareIbHOCTh Mudp [IpoekTHas Pabouas

pasmelieHus JIOKYMEHTa JIOKYMEHTAalUs JOKYMEHTALUA
JIOKYMEHTOB B KOMIUIeKTe npoekTa 311
TexkcTOBBIE TOKYMEHTBI

1 TUTYyABHBIN JTUCT — + +
2 Copnepkanue C + +
3 CocTaB IpoeKTa CII + +
4 BemoMocCTh COTTACOBaHHM BC + +
5 TlosicHuTenbHAs 3amucKa 113 + +
6 3akmroueHue 00 VHXEHEPHO- +

TCOJIOTHICCKUX YCIOBUSIX CTPOUTEIHCTBA I3 (TIpu HEOOXOAMMO- +

CTH)

7 TexHWUYECKHEe yCIOBHS - + +
8 TekcTsl cornacoBaHuM — + +
9 Ilucema, MPOTOKOINBI U Ap. AOKYMEHTAIUS - + +
(ipu HEOOXOTMMOCTH)

10 Begomoctr 00beMOB paboOT BP + +

I'padmueckne TOKyMeHTBI

11 Tlman 311 M1:500 (M1:200) — + +
12 TlpomonsHseiii npoduas 3I1 M1:200 ¢ - +

WHXCHEPHON Te€OJIOTHEH U THUIPOTeOIOTHEH. (mpu HEOOXOOUMO- +
Koncrpyktusnoe ceuenue 311 CTH)

IIpumeganue — B cimydae oTCyTCTBHS depTeka MPOMOIBHOTO Mpodwrst (Ipu pa3pabOTKe CTaauu
«I1») xoucTpykTrBHOE ceueHue 311 mokas3eiBaeTcs Ha rane 311

7.2.4 CocraB moscHuTenbHOM 3anmucku K 3I1 nmma mpoexkTHoW u pabodeit

JIOKYMEHTAIIMU IPUBEJICH B Tabsumie 7.2.

Tabauma 7.2

Homepa
pasnenon

CocTaB MOSICHUTEILHON 3alIUCKU

1

OO01me cBeaeHus

2 XapakTepucThKa paiilOHa CTPOUTEIbCTBA

2.1 Y cn0BuUs CTPOUTENBCTBA

2.2 Cenenust 00 HH)KEHEPHO-TEOJIOTHYECKUX YCIOBHUSAX CTPOUTEIHCTBA

3 TexHuuyeckne U KOHCTPYKTUBHBIE PEIICHUs, BKIIIOUasi KOHCTPYKIIHUIO U pa3Mephl CEKIIHi
cOopHOTO TPYOOTIPOBOIA

4 DKoJIoruYecKast 0e30IacHOCTh M OXpaHa OKPYKaroIeh CpeIbl

5 TexHonornueckrue pemeHus o CTPOUTENBCTBY 3aKPBITHIX IIEPEXO0I0B

5.1 OcHOBHBIE CTTIOCOOBI pa0dOT M BEIOOP CTPOUTEIBHBIX MEXaHU3MOB

5.2 [IpoomKUTENEHOCTh CTPOUTENBCTBA U CBEICHUS O KOJTUYECTBE paboTaoNINX

53 OcHOBHBIE BUBI CTPOUTEIBHBIX M MOHTXHBIX PaOOT, KOHCTPYKLUH, MOJJIEKAIINX
OCBH/JIETEIHCTBOBAHUIO

54 I'eone3nuecko-mapkuieiiepckue paboThl

5.5 Ocob6ennoctu crpoutenbeTa 311 npu nepecedeHnu ¢ xKene3HOI0POKHBIMU ITYTSIMH,
aBTOJIOPOTaMHU, METPOIIOIUTEHAMH, CYIECTBYIOIIUMHA KOMMYHHUKAIUSIMHU, BOJHBIMU
nperpajamMu M T.II.

5.6 KoHTpoJib KauecTBa BBIMOTHAEMBIX pabOT
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7.3 IIpoekTHpOBaHUE TPAaCChl Mepexoaa

7.3.1 Ilonoxenue tpaccel 311 B miaHe npu nepeceyeHrur JUHEHHBIX 00BEKTOB:
COOPYKEHHUI METPOIOJIMTEHA, JKEJIE3HBIX U aBTOJIOPOT, BOJAHBIX MPENSATCTBUMN, CyIIle-
CTBYIOIIMX KOMMYHHKAIIUHN U T.II. CJIEIyeT IpeaycMaTpuBaTh TaK, YTOOBI YroJl mepe-
CEUEHMsI COCTaBJIsyI, Kak mpaBwio, 90 °, Ho He MeHee 60 °. Ecim cuTyanmoHHO-
TonorpaMyecKue yCIOBHs 3TOrO HE MO3BOJISIOT, TO MepeceyeHus: HeoOXOAUMO Bbl-
IOJIHUTHh B JIOCTYNHBIX TE€XHOJOTHMYECKHX KOPHJIOPAX MPU YCIOBUU COIIACOBAHHUS
0COOEHHOCTE AAaHHOTO MPOEKTHOTO PEIICHUS CO BCEMHU 3aMHTEPECOBAHHBIMU HH-
CTaHUUSIMHU.

7.3.2 Tpacca 3I1 B maHe, B 3aBUCUMOCTH OT CUTYallMOHHO-TOMOTpadUIeCKIX
Y UHXKEHEPHO-TE0JIOTHYECKUX YCIOBUN, MOXKET OBITh MPSIMOJIMHEWHON UM UMETh OT
OJIHOTO M 0oJiee M3ruOOB ¢ paguycamu, onpenensiembiMu 7.3.13 + 7.3.15 u skcmnya-
TallMOHHBIMH TPEOOBAHUSMU ISl TAHHOTO BUJIa TPOKJIA/IbIBAEMON KOMMYHUKAIIUH.

7.3.3 Inst nmpenoTBpalieHusl aBapuiHbIX CUTyalluid U BBIXOJOB OypOBOIO pac-
TBOpa HEOOXOAUMO COOJIIOIaTh MUHUMAJIBHO JOMTyCKaeMble TPUOIMKEHUS TPACChHI B
IJIaHe U NpoQuie K CyHIECTBYIOUIUM KeJIe3HbIM U aBTOAOPOTaM, 3/IaHUSIM U COOpY-
KEHHUSIM, JICHCTBYIOIIMM KOMMYHHKALUSIM, PErJIaMEHTHUPOBAHHBIE COOTBETCTBYIO-
IIMMU HOPMATHUBHBIMU U PYKOBOJAIIMMHU JOKyMEeHTaMu. Bo Bcex ciiydasix paccTosi-
HUE B CBETY MEXKJy OYpOBBIM KAaHAJIOM U BEPXOM MOKPBITUS aBTOJOPOTH, MOIOIIBOM
PEIBCOB JKEJIE3HON TOPOTH WM TPaMBAMHBIX MyTeW, OCHOBAHWEM HAChINH, (PyHIa-
MEHTOM, HapyKHOM MOBEPXHOCTHIO MOA3ZEMHOIO COOPYKEHHS WIM KOMMYHHUKALUU
JOJKHO TpeycMaTpuBaThes Oosee 1 M.

3HaveHus] MPUOTHKSHUHN I Pa3IUYHBIX BUOB MPOKIIAIBIBAEMBIX KOMMYHU-
KalWi PUBEIECHBI B IPUIIOKEHUU B.

7.3.4 Yyactku TpyOONpOBOAOB, MPOKJIAJBIBAEMbIX HA MEpexoiax yepe3 Ke-
JIe3HbIE U aBTOMOOWJIbHBIE JOPOTHU BCEX KATEropuil ¢ yCOBEPLIEHCTBOBAHHBIM I1O-
KPBITHEM KalUTAJIbHOTO U OOJIETYEHHOTO TUIIOB, @ TAKXE IMPHU MEPECEUEHUU Cylle-
CTBYIOIIUX KOMMYHHUKAIIMN JTOJDKHBI MPEAYCMAaTPUBATHCS B 3alUTHOM (yTisipe B
cootrBercTBUM ¢ TpeboBanusasmu MCH 34-01, MCH 32-01 u MCH 32-02. 3nauenus

paccTosiHu# 0T 0Ope3a QyTisipa 10 TpaHUll 00bEKTa MPUBEICHBI B TIPHIIOKEHUH B.
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BuyTpennuii nuametp QyTiasipa IT0KEH OBbITH OOJIbIIE HAPYKHOTO THUaMETpa
TpyOoIpoBoja He MeHee ueM Ha 20 %.

I[Ipumeuanue — Ilpu onpeaenenun auamerpa QyTispa HEOOXOIUMO YUYUTHIBATH pa3Me-
PBI OMOPHO-IIEHTPUPYIOLIUX YCTPOMCTB M 3230, HEOOXOAMMBIH Il MPOKIIAJAKH IPOTYKTOBOM TPY-

OBL.

7.3.5 Y4acTku KOJJIEKTOPOB BOJOOTBOAOB M JPEHAXKHBIX CUCTEM, ITPOKIA/IbI-
BaeMbIx MeTooM ['Hb Ha Teppuropun a3poapoMOB B COOTBETCTBUU C TPEOOBAHUAMU
MCH 32-05, noiokHBI MPOXOAUTH BIIOJb KPOMOK MOKPBITHNA B3JETHO-IOCAA0YHOU
IOJIOCHI HA PACCTOSIHUU HE MeHee 15 M. 3ariy0sieHre OT MOBEPXHOCTHU CIEAYeT MpH-
HUMAaTh HE MEHEe MIyOMHBI MPOMEP3aHus TPYHTOB IIPU CBOOOHOM OT CHEra rnmoBepx-
HOCTH, HO He MeHee 1 M. B paifonax c riyOuHON mpomep3aHust cBhiie 1,5 M momyc-
KaeTcsl YKIJIaJbIBaTh TPYyObl B 30HE MpOMEpP3aHUsl, MpeycMaTpuBas Ipu 3TOM TeIIOo-
U30JIALHIO TPYO.

7.3.6 IIpokiaaka KOJUIEKTOPOB MO/ a3POJAPOMHBIMH MOKPBITUSAMU JOITYCKAETCS
TOJILKO B BUJE WCKIIOYEHHS, IIPU STOM 3ariyOJieHHe OT BepXa MOKPBITHUS CIEIyeT
yCTaHaBJIMBATh MO pe3yJbTaTaM pacyeTa Ha MPOYHOCTh OT BO3ACHCTBUSA dKCILTyaTa-
LMOHHBIX Harpy30K.

7.3.7 TpyOornpoBoabl, MPOKJIaAbIBAEMbIE TOPU30HTAIBLHBIM HAMPABICHHBIM OY-
pPEHUEM HAJl WM IOJ COOPYKEHHSIMU METPOINOJIUTEHA JOJIKHBI OBITh MPSIMOJIUHEHN-
HBIMU B IUJIaHe, Mpoduiie U UMETh YKIOH B OJHY cTOpoHY. TpyOompoBojbl, nepece-
KaIOIINe COOPYKEHHSI METPOIIOIUTEHA JOJIKHBI 3aKII0YaThCS B 3aIUTHBIE CTAIbHBIC
(GyTaspBI, KOHIIBI KOTOPBIX TOJKHBI BBIBOAUTHCS 32 TaOapUThl COOPYKEHUI HE MEHEee
yem Ha 10 m.

7.3.8 IlepecedyeHns KOMMYHUKAIMSMU HAJl ¥ TIOJI CTAHIIMOHHBIMU COOPYKEHU-

sIMU, KaK IPaBUIIO, HE JOITYCKAETCS.

IIpumedyaHue — B CTECHEHHBIX YCJIOBMAX TOPOJACKOW 3aCTPOMKH BO3MOKHA IPOKJIAIKA
KOMMYHHKAIMH HaJl CTAHIIMOHHBIMHU COOPYKEHUSIMH, C pa3pabOTKONW KOMIIEHCALIMOHHBIX TEXHHUYE-
CKHX PEIIECHUH, UCKIIIOYAIOIINX HAPYIIEHUE THAPOU3OIIALUH, TI0 COMNIACOBAHUIO C OPTaHU3ALUAMH,
IIPOCKTUPYIOIKUMHU U SKCIUTYaTUPYIOLIUMU METPOIIOIUTEH.

7.3.9 Ilpoknaaka ra3onpoBo0B, HEPTEIPOBOAOB U HEDTENPOIYKTOIIPOBOIOB

110/l TOHHEJSIMM METPOIIOJIMTEHA He Jomyckaercs. [Ipm mpokmnaake Apyrux BHUAOB
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WHKXEHEPHBIX KOMMYHUKALMM MOJ COOPYKEHHSIMH METPOIOJIMTEHA BEPTHUKAIBHOE
paccTosiHuE OT HHU3a COOPY>KEHUH METPOIOJIMTEHAa 1O Bepxa 3alUTHOro (yTisapa
JIOJDKHO OBITH HE MeHee 1,0 M.

3HaueHus: TpUOIMKEHUH TPU MPOKIAIKE Pa3iIMYHbIX BUIOB KOMMYHHUKAIIUN
[apajuIeJIbHO COOPYKEHUSIM METPOIOJIUTEHA IPUBEACHBI B IPUIIOKEHUH B.

7.3.10 IIpoknagka TpyOONPOBOJOB MOJT HA3EMHBIMU JIMHUSIMU METPOTIOJIUTEHA
JOJKHA TIPeAyCMaTpUBaThes B PyTIsipax B COOTBETCTBUU ¢ TpeboBanusimu MCH 32-
02 s 2neKTpUPUIMPOBAHHBIX KeEJNE3HBIX J0por. KOoHIBI QyTIsIpOB TOIKHBI BBIBO-
JUTBCS 32 MPEAEINBl OTPaXKICHHsI TEPPUTOPUN METPOIIOIUTEHA HE MEHEE YEM Ha 3 M.

7.3.11 Ilpu poeKTHPOBAHUU TPACCHI 3aKPHITOTO TMEpPexoja HeOOXOAUMO YUu-
THIBAaTh BUJ MPOKJIAJIbIBAEMON KOMMYHMKAIMW, THUI U JUaMeTp TpyOompoBoja, a
Tak)Ke BUJ IPUMEHSIEMOTO TEXHOJIOTHYECKOr0 000py10BaHUS.

Yeprex Mpoa0JIbHOr0 NpoPuiIsa JOHKEH COEPKATh CIEYIOIINE JaHHbIE:

- YPOBHH I'pyHTa [0 BCEH JUIMHE TIEPECEUEHUs U1 OTMETKH B COOTBETCTBYIOIIEH
CUCTEME KOOPAUHAT;

- YPOBEHb T'PYHTOBBIX BO/I;

- YPOBEHB BOJIOEMA U OTMETOK FOPU30HTOB BBICOKMX U HU3KUX BOJI;

- YIJIbI BXOJIa U BBIXO/A;

- MapaMeTphl OTACIBHBIX YYaCTKOB OypOBOTO MpOoduIIs;

- TOPU3OHTAJIBHYIO U OOIILYIO JJIMHY Tpacchl OypeHus;

- IOYCKH IO OTKJIOHEHUIO TOYKHU BBIXO/;

- IPUOJIMKEHHE MTPOKIIAIbIBAEMON KOMMYHUKAILIUU K IIEPECEKAEMOMY OOBEKTY;

- 3aray0sieHne B KPUTHMYECKHX 30HaX (Hampumep, MoJ O3€paMu, pEeKamH, B
TOYKE BXOJIa U T.II.).

HpI/IMe‘IaHI/Ie - ﬂOHYCKaeMI)Ie OTKJIIOHEHHUs TOYKH BBIXOOa MMMJIOTHOM CKBaXUHBI OT
IMPOCKTHOT'O CTBOpA HOJIZKHBI OIMMPCACIATHCA B 3aBUCHUMOCTU OT BHUA HpOKHaI[BIBaCMOﬁ KOMMYHU-

Kallu¥, JUIMHBI OypeHusi, UHKEHEPHO-TECOJIOTMUECKUX YCIOBUN CTPOUTENILCTBA.

7.3.12 Ilpodguns 311 or TOoukuM 3a0ypuBaHUs A0 BBIXOAA Ha MOBEPXHOCTH

(KOTJIOBaH) MOXKET BKJIIOYATh MPSMOJMHEIHbIE U KPUBOJMHEWHbIE ydacTku. [lon
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IIEPECEKAEMBIMHA  KAllUTAJIBHBIMA  3JAaHUSMH M COOPYXXEHHSIMHU  CIENYET
IIpeayCMaTPUBATh NPSIMOJIMHENHBIE YUYACTKU.

7.3.13 MuHUMansHO JAOMYCTUMBIE PAInyChl U3rM0a KPUBOJIMHEWHBIX YYACTKOB
Tpacchl Ji MPOKIAJKH CTAIbHBIX TPYOOIIPOBOJOB ONPEACIIAIOTCA B 3aBUCUMOCTH OT
XapakTepucTuk Tpyod (cM. 7.5) W JOJDKHBI COCTaBJATh, KaK IMPaBUIIO, HE MEHEe
1200 dy, tne d,, — Hapy>KHBIH TuaMeTp TPyObl, M.

7.3.14 MuHuManpbHO  AOMYCTHMbIE  pauychl  W3ruba  Tpaccel  AJis
TpyOONPOBOJOB U3 TMOJUAITHICHOBBIX TPYO OIpPEACNSIOTCS IO COOTHOIICHUIO
XapaKTepUCTHK M3ruba CTaJbHBIX OYpOBBIX INTAHT (PEKOMEHAYETCS TaM, Tae
BO3MOXKHO C 3allacoM HE MEHee 4YeM B JIBa pasza) U NPOKJIaAbIBaEMbIX TpyO, U3
KOTOPBIX B MPOEKTE MPUHUMAETCS 0OJIblIee 3HaUYeHue, HO He MeHee 25 d;, M.

7.3.15 MuHuUManbHO TOMYCTUMBIA paguyc M3ruda KPUBOJUHEHHBIX y4aCTKOB
TPacchl JIOJBKEH ONMPENeNsAThCs JIJIsi COOPHBIX TPYyOONMPOBOJOB U3 MOJIUMEPHBIX TPYO
o 7.5.3, a BUIII' — o 7.5.4 ¢ y4eTom JIONyCKaeMbIX yIJI0B CTHOAHUS COCTUHEHUH,
yKa3aHHBIX U3TOTOBUTEISIMU TPYO.

7.3.16 Tpacca CcKBaxUHBI JUIsl OOECHEYEHHS HEOOXOJUMOTo 3ariyOJICHHs
JOJDKHA HAQYMHATBCA C INPAMOJIMHEMHOTO Y4YacTKa, HAKIOHHOTO K TOPHU30HTY IOJ
YTJIOM BXOJIa B TPYHT.

B o0mem ciayyae mnocne NOpSIMOJMHEHHOTO YYacTKa JOJDKEH CIIeOBaTh
KPUBOJIMHEHHBIA BOTHYTBHIM YYacTOK C pacyeTHbIM paguycoM u3ruba, 3areMm
NPSMOJUHEHHBIA (TOPU3OHTAIBHBIA WM HAKJIOHHBIA) YYacTOK JO CIEAYIOIIeH
KpHUBOii (06€3 HapylIeHHs JOIMyCTUMOrO paauyca U3ruda) U Tak 10 TOUYKH BBIXOJA IO
IPSAMOJIMHEWHOMY TaHT€HIIMAIIBHOMY Y4aCTKY C HaKJIOHOM I10J{ YTJIOM BBIXOJA K

IMOBEPXHOCTH.
[Ipumeuanue — [Ipumep nmocrpoeHus nmpoaoasHOro npoduis ckBaxunbl [’ Hb npusenex
Ha pucyHke 7.1.

7.3.17 Yrnpl BXo#a CKBaXUHBl B TPYHT M BbIXOJA Ha IIOBEPXHOCTH B
3aBHUCHUMOCTH OT YCJIOBHMH CTPOHUTENBbCTBA, BUAA TPYOOIPOBOJA U HCIOJIB3YEMOTO
o0opy/noBaHus, Kak NpaBWIo, NpUHHUMalTca B mpenenax ot 8° go 20° Ilpu

OIIpCACIICHNHA B ITPOCKTC YITIOB BXOJAa U BEIXO/JA CICAYCT YUUTHIBATD HCO6XOI[I/IMOCTI>
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YCTPONCTBA TEXHOJOTUYECKHUX MIYpHOB (MPUIMKOB) WA BO3MOXHOCTH Pa3MEIICHUS
OypOBOIi YCTAaHOBKHU B KOTJIOBAHE.

7.3.18 Ilpu mocTpoeHUU Tpacchl OypeHHs] HayajdbHbIE YYacTKH BXOJa U

BbIXO0/Id, KaK IIPaBHJIO, JOJIKHBL OBITH HpﬂMOJ’IHHCfIHBIMH.

I[Ipumeuyanue —I[loBEepXHOCTHBIE CIOU TPYHTA, KaK MPABUJIO, MEHEE IUIOTHBIE, I0ATOMY
IIpU IPOXOJKE TPYAHO BBIAEPKAaTh HEOOXOAUMBIN paguyc u3ruda, 1 BO3MOXKHBI BBIXO/IbI OYPOBOTO

pacTBopa.

JlinHa TpSMOJWMHEHHBIX YYaCTKOB Ha BXOJ€ M BBIXOJE ONpEEIsIeTCS
TIyOMHOM 3aJieraHus MJIOTHBIX CBS3aHHBIX TPYHTOB M JUAMETPOM MPOKJIIABIBAEMOTO
TpyOompoBoga. Uem Oonpiie aumamerp OypoBOTO KaHala M TsDKENee M JKecTde
OypoBas KOJIOHHA, TeM JUIMHHEE CJIeyeT MPHHUMATH MPSIMOJIMHEHHBIE YIaCTKH.

7.3.19 Pacuer mapamMeTpoB Tpacchl, BKIItOUas OOMIYIO JJIMHY CKBAXKUHBI, JIJTU-
Hbl U PaAWyChl M3THOa I COCTABJISIOMIUX TPSIMOJIMHEWHBIX U KPUBOJIMHEWHBIX
YYaCTKOB, 3aryIyOJICHHE CKBaXXHWHBI, HEOOXOUMOE KOJIMYECTBO OYPOBBIX IITAHT, He-
00X0IMMOEe yCWIIMe W KPYTAIUA MOMEHT JjIsl MPOXOJKUA MUIOTHON CKBAKUHBI H
POTATHBAHKS TPYOOIIPOBOJa, PEKOMEHIYETCS BBIMOIHITH C MCIIONH30BAHUEM CIIe-
[IUAJTM3UPOBAHHOTO MPOTPAMMHOTO OOECIEeYeHUs] aBTOMATU3UPYIOMIETO IPOIIece
pa3paboTKu MPOEKTHON MOKyMeHTaluu. OCHOBHBIE MOJIOKEHHUST PEKOMEHIyeMOi Me-
TOJMKHU PACUETOB MapaMETPOB TPACCHI IPUBECHBI B PUIIOKEHNH [ .

Pexomenmanmu mo nmoadbopy OypoBO#l yCTaHOBKH, HEOOXOIUMOM TSI BEACHUS
pabot, npuseaeHsl B J1.2.4 — J1.2.6 npunoxenus J[[. CocTaBbl TUIIOBBIX KOMIUIEKTOB
000pyI0BaHUS U TPOU3BOJACTBEHHOM OpUTa bl TaHBI B IPIIIOKEHUH E.

7.3.20 Jnuna metu TpyOompoBoaa /., M, HeoOxoaumas (M JocTaToO4Hast) JJIs

MPOTATUBAHMUS, ONIpeesaeTcs no Gopmye:

[,=1+6+2a, (1)
riae / — pacueTHas AJIMHA CKBAXHUHBI IO MTPODUITIO IEpEexo/1a, M;

0 — BO3MOXXHO€ YBeJIMUeHHUE (haKTUYECKOU JIJTMHBI OypoBOro KaHaia (repedyp),
OTIpeIeIEMOE C YIETOM JIOTYCKOB MO OTKJIOHCHHUIO TOUKH BBIXO/1A, M;

a — y4acTku TpyOonpoBoaa ot 1,5 10 2,5 M BHe OypoBoro kaHaa.
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[Ipumevanue — PexkomMeHayeTrcss MpUHUMATh BO3MOXKHOE yBeJIMUYEHUE (aKTUUECKON

JUTMHBI 17151 TOMUATUIEHOBBIX TpYO 0,10 /, M; mist cransHOTO TpyOomnposoaa — ot 0,03 / mo 0,05 /, m.

7.4 OueHkKa MOBEPXHOCTHBIX JAedopmanuii

7.4.1 Ilpu mpoxoxaenuu tpaccol 3I1 B HEmocpeACTBEHHOM OJM30CTH OT (yH-
JAMEHTOB U TMOA3EMHBIX YacTed 3/IaHUN U COOPYKEHHI, a TakKe MOJ aBTOMOOUJIIb-
HBIMHU U KEJIE3HBIMHU JOPOTaMU, COOPYKEHUSIMU METPOMOJIUTEHA, CYIIECTBYIOIUMHU
VHKXEHEPHBIMH KOMMYHHUKALUAMH CJIEIYET OLEHUBATh MX BO3MOXKHBIE CMEILEHUS U
npu HEOOXOJUMOCTH MPEayCMaTPUBaTh B MPOEKTE JOMOIHUTEIbHBIE MEPONPUATHS
10 TIPEIOTBPAIICHNIO BO3MOXHBIX CMEIIEHU B cooTBeTCTBMM ¢ 13.1.6 — 13.1.8.

7.4.2 Pacuer cMeleHui cienyeT IpOU3BOAUTD [l AKCILTYaTallMOHHOM CTaauu
MPOJIOKEHHOTO TPyOOINPOBOA, KOT/1a 1eopMaliid MOTYT BOBHUKHYTh B PE3yJIbTaTe
3aMoJHEHUs] TPYHTOM 4YacTH KoJibleBoro 3a3zopa (ot 20 % no 40 %) mexay Tpyooi u
CTEeHKaMH PaCIIMPEHHON CKBA)KMHBI, 33 CUET (PHIIBTPALMU U YIJIOTHEHUS OypOBOTO
pactBopa. IlluprHa MyIbasl ocemanus B, M OT 0CH CKB&KHHBI (CM. PUCYHOK 7.2)
ompenensercs mo Gopmye:

=9 9 o452
B 7+(hc+ 2jtg(45 2), (2)

rae d, — HanOOoJIBIIUK AUaMeTp pacCIIMPEHNs CKBaKUHBI (OypOBOro KaHana), M;
h. — riryOuHa 3aJ105KeHUs CBOJIa CKBaKMHBI OT TIOBEPXHOCTH, M;
@ — yroJl BHYyTPEHHEr 0 TPEHUs TPYHTA, Tpaj.
[Ipy paznuyHBIX TPYHTOBBIX HAIJIACTOBAHUAX OOIIAsi MIMPUHA MYJIBJAbI Ocena-

HUs B, M, 1OJDKHA ONpenensThCs ¢ y4€TOM CIOUCTOCTH.

* V3 (v
Ilonoras BIlaJviHa HaJ IIOA3€MHOU BI)IpaGOTKOI/I, HMCromas B npoqn/me q)OpMy B BUJC Yallli, a B IJIaHEC — U30METPUY-
HYIO UJIK OBAJIbHYIO.

22



MCII

Ochk CKBaKITHEI

[ToBepXHOCTE TPYHTA ks >

BypoBoii kaHan

@ — yroJl BHYTPEHHET0 TPEHUSI TPyHTa

Pucynok 7.2 — Pacnpenenenue ocagok MoBepxHOCTH 1151 ckBaxkuH ['HB

7.4.3 3Havyenus nedopManuil JOLKHBI OMPENEsThCS U3 YCIOBUS COBMECTHOM
paboThl COOPY)KEHHSI U OCHOBaHUsI B COOTBETCTBHM C TpeboBanusimu MCH 50-01.
Pexomennyercs UCII0JIb30BaTh YUCJICHHBIE METO/IbI MaTeMaTUYECKOTO
MOJICIMPOBAHUSL U COOTBETCTBYIOIINE CEPTU(HUIIMPOBAHHBIE PACUETHBIE MPOTPAMMBI,
YUUTBHIBAIOIIME MPOCTPAHCTBEHHYIO pPa0OTy KOHCTPYKIHMM, T'€OMETPUYECKYI0 H
(bU3UYECKYI0 HETMHEWHOCTh, aHU30TPOITHOCTh U TUTACTHYECKHUE CBOMCTBA TPYHTOB.

7.4.4 Jlng npenBapuUTENbHBIX pPACUETOB HaWOOJbIIEE 3HAUYECHUE BEIMUYHMHBI
OCaJKd JIHEBHOM TIOBEPXHOCTU MO OCH MPOXOAKU S,4, MM, CBSI3aHHOE C
3arMOJTHEHUEM TPYHTOM 3a30pa MEXy TPyOOil ¥ CTEHKaMU PACITUPEHHONW CKBAKWHBI,
MOXET OBITh OTpe/IeTeHO Mo GopmyIie:

Smax :%-10_3’ (3)

rae Vy — o0beM ocajku JTHEBHOW IMOBEPXHOCTH B Mpejiesiax MYJIbJAbl OCEJaHUus Ha
3 .
CAVHMUITY JUTHHBI CKBRXUHBI, M~/M, OTIPEACIIIEMbIN 10 (OpMYyIIE:

VS = 0’4 ) Va 2 (4)
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rae V,_o0beM KOJIbLEBOIo 3a30pa MEXIy TpyOOl M CTEHKaMU pacIIMpEeHHON CKBa-
. 3
’KUHBI HA OJTUH MOTOHHBIM METP CKBAXHUHbI, M"/M.

[Ipumevanune — [IpuHUMAETCS U3 YCIIOBHS, YTO MPOCIUPYEMbI Ha TTOBEPXHOCTH 00BbEM
3aIl0JIHEHUS TPYHTOM KOJIbLIEBOTO 3a30pa cocTaBisieT 40 % oT ero mosHoro oobema.

OO0BEM KOJIBIICBOTO 33a30pa MEXAy TPyOOi M CTCHKaAMH PacIIUPEHHOW CKBa-
3 :
XKUHBI V,, M"/M, onipenensercs 1o hopmye:

L _aldy—di)
“ 4

)

7.4.5 Onenka A0mycTUMOCTH JehopMaIiiii IPOU3BOAUTCS UCXOS U3 YCIOBUS:
S<S, (6)
rne S — pacdyetHas nedopMaiusi OCHOBAHUS;

S,—mpenenbHOe  3HaueHUWE JAeQopMal  OCHOBAHHUS U COOPYXEHHUS,
yCTaHaBIMBAEMOE B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATHUBHBIX JTOKYMEHTOB IS
JAaHHOTO BUJA COOPYKCHUI WM 3aJlaHUEM Ha MMPOCKTHPOBAHHE.

7.4.6 CMenieHus COOPY>KEHUN Ha MOBEPXHOCTH MOTYT ObITh CHUKEHBI TIPH:

- YMCHBIIICHUN JHaMETpa PACIIUPEHUS CKBAKWHBI W BEIWYUHBI KOJIBIIEBOTO
3a30pa MEXIy TPyOOi U TPyHTOM;

- YBEJIMUEHUU TIyOUHBI 3aJI05KEHUS TPyOOIIPOBOa;

- MPOKJIAJIKU TPYOOIIPOBOA B INIOTHBIX CJIOSAX TPYHTA;

- 3aMOJIHEHUH KOJIBIIEBOTO 3a30pa TBEPICIOLIUM TAMIIOHAKHBIM PacTBOPOM.

7.4.7 Nebopmaruu cOOpyKEHUN M OCAZAKU TOBEPXHOCTH MOTYT TPOSBISATHCS
Ha cTagusx OypeHHs TWJIOTHOW CKBOKWHBI W TMPOMEKYTOYHOTO PACIIUPECHUS
BCJIE/ICTBHE TMAPABINYECKOrO pa3pbiBa, 00BAJIOB CTEHOK M BBIHOCA IPyHTa OYpOBBIM
pacTBopoM. Benmumna Takux aedopManuii M3-3a HEMpPEICKa3yeMOCTH oObema
BBIHOCA TPYHTA PACUETOM Ha CTaJIMU MPOEKTUPOBAHUS HE OIPEEISAETCS.

7.4.8 Jedopmariuu COOpyEHUH U OCAIKH MOBEPXHOCTU MPHU CTPOUTEIHCTBE
311 momKHBI IPEIOTBPAIIATHCS :

- COOJIIOJIEHUEM TEXHOJOTUYECKUX MapaMeTpoB OypeHus;

- HEJOMYIIEHWEM TepephIBOB NpH OYpPEHHH, PACIIMPEHUH W TPOTITUBAHUU

TpyOOIpoBOAA;
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- MCIIOJIb30BAHUEM ONTUMAJILHOTO COCTaBa OypOBOTO pacTBOpa.

7.5 O0J1acTH NPUMEHEHUSA M XaPAKTEPUCTHKH NMPOTATUBaeMbIX TPYO

7.5.1 Bunbl TpyO mist T'HB u ycnoBust ux nmpuMeHeHHs ykaszaHel B 7.5.1.1 —
7.5.1.3.

7.5.1.1 JIns npokiaaku TOA3EMHBIX WHKEHEPHBIX KOMMYHHUKAIIMH METOJ0M
['Hb ucnonb3yroTes clieyrone BUabl TpyO: cTaabHble, moJuMepHbie, n3 BUILIT .

7.5.1.2 YcnoBuss TOpUMEHEHHUs KaXAOro Buia TpyO, HMX MPOYHOCTHHIE
XapaKTEPUCTUKHU, TOJIIMHA CTEHKHM W H3O0JIALMS ONPENENstoTcs TpeOOBaHUAMU
HOPMATHBHBIX  JIOKYMEHTOB  JUJIi ~ KOHKPETHONO  THINA  MPOKJIAJbIBAEMOM
KOMMYHUKALIHH.

7.5.1.3 IlpumeHsieMble B Ka4€CTBE MPOIYKTONPOBOAOB WM 3AIUTHBIX (PyTIasi-
pPOB TpYOBI, a TaKKe UCHOJB3yEMbIe IIPU COOpPKE TPYOOIIPOBOAA MaTepHalbl U U3/e-
TS 151 UX U30JIALIMH, BHEIIHETO MTOKPBITUS U COETMHEHUS JOJKHBI UMETh JOKYMEH-
Thl, YIOCTOBEPSIOIINE UX COOTBETCTBUE TPEOOBAHUSM IIPOEKTA.

7.5.2 CranbHble TPpyOBI JOKHBI COOTBETCTBOBATH 7.5.2.1 — 7.5.2.4.

7.5.2.1 CranpHble TpyObl AOJKHBI NMPUMEHATHCS MJIs MPOKIAJKH METOJIOM
['Hb:

- ra30IMpOBOJIOB, HE(PTEPOBOIOB U HE(DTEPOLYKTONPOBOJIOB B COOTBETCTBUU
¢ TpeboBanusmu MCH 34-01, MCH 42-01;

- BOJIOTIPOBOJIa (Ha Mepexoax MoJ| KEJIEe3HbIMU U aBTOMOOUIIbHBIMU JIOPOTa-
MU, Y€pe3 BOJHBIE MPETPaAAbl U OBPArd, HA Y4aCTKAX C PACYETHBIM BHYTPEHHUM J1aB-
nenuem 6omnee 1,5 MIla) B coorBetcTBHM ¢ TpeboBanusimu MCH 40-01;

- KaHaJIM3aluu (B Ka4ecTBe HAMOPHBIX TPYO) B COOTBETCTBUU C TPEOOBAHUSIMU
MCH 40-01;

- TEIJIOBBIX ceTell B cooTBeTcTBUM ¢ TpeboBanusimu MCH 41-01;

- 3alIUTHBIX QYTIISIPOB, BHYTPH KOTOPBIX 3aTEM IMPOKIAIbIBAIOTCS KOMMYHHU-
KalIMOHHBIE TPYOBbI WM KaOelu B 000JI0UKaX.

KoHcTpyKius mpoKabiBaeMbIX CTaIbHBIX TPYO, BKIIIOUAs 3alUTY BHEIIHEH U

BHYTPEHHEN MOBEPXHOCTH OT KOPPO3UHU JOJKHBI COOTBETCTBOBATH MPOEKTY.
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7.5.2.2 Ins moa3eMHOM OecTpaHIICHHONW MPOKIAIKKA Ta30MpoOBOJIOB, HeTe-

IIPOBOJIOB, HEPTEIPOIYKTOMPOBOJAOB MPUMEHSIOTCS TPYObl ¢ Hapy>KHBIMHU 3allUT-

HBIMH TOKPBITUSIMUA, HAHECEHHBIMH 3aBOJCKHMM CHOCOOOM. 3alIUTHBIE MOKPBHITHS

MPOTATUBAEMBIX CTAIBHBIX TPYO MJIs Ta30MpoBOJOB, HE(DTENPOBOIOB U HedTempo-
JYKTOMPOBOAOB JOJKHBI COOTBETCTBOBATH 10.2.

7.5.2.3 Jlns moa3eMHOM OecTpaHIIEHHON MPOKJIAIKK TEIUIOBBIX ceTed (Maru-
CTPaJIbHBIX, PACTIPEJCIUTEILHBIX U KBAPTAIHHBIX) MPUMEHSIOTCS CTAJIbHBIE TPYObI U
(dhacoHHbIE U3/ETUs C TEIJIOBOM M30JISIMEH U3 MEHOMOJNypeTaHa B MOJIMATHICHOBOM
3amuTHOM o0osouke’, cooTBeTcTBytonue ['OCT 30732.

Oo6omouka nomxkHa npeaoxpadaTh [MITY u3omsmmo oT MeXaHUYeCKUX MOBpe-
KIEHUM, BO3AeHCTBUM Biaru, Tudgdy3un U o0ecrneunBaTh 3aluTy TPyObl OT KOPPO-
3HH.

7.5.2.4 B xauecTBe 3alIUTHBIX (PYTISAPOB B 3aBUCHUMOCTH OT YCIIOBHM CTpPOH-
TEJIbCTBA U SKOHOMUYECKON IEIeCO00pa3HOCTH MPUMEHSIOTCS CTalbHbIe TPYOBI, CO-
orBercTBytoue I'OCT 10704, I'OCT 10705, T'OCT 10706, T'OCT 8731, T'OCT
8733, I'OCT 20295, ¢ 3ammToi MOBEPXHOCTH OT KOPPO3HH.

7.5.3 TpyObl U3 MOJMMEPHBIX MaTEPHAJIOB JIOJHKHBI COOTBETCTBOBATH 7.5.3.1 —
7.5.3.3.

7.5.3.1 TpyObl K3 NOJMMEPHBIX MATEpPUATIOB MPUMEHSIOTCS TMPU MPOKIAIKE
KOMMYHUKAIIMI i1 XO3SMCTBEHHO-IIUTHEBOIO BOJIOCHAOXKEHUSI, KaHaJU3alluHu,
TPAaHCHOPTUPOBKU MPUPOJHOIO Ta3a C HU3KUM pabOUYMM JaBJIEHUEM, KaOEIbHbBIX JIU-
HUM pa3aM4HOro Ha3HauyeHus. Kak npaBuio, HCronb3yoTes noau3TieHoBbIe (1190) u
nosmmnponwieHoBbie (III1) TpyObl. B oTnenpHBIX Ciiydasx NPUMEHSIOTCS TPYOBl U3
apPMHUPOBAHHOIO TMOJUAITUIIEHA, U3 MHOTOCIONHOTO MOJMATUIICHA MOJIU3(QUPHBIX Ma-
TE€pPUAJIOB, CTEKJIOIUIACTHKA U JIP.

[Ipu mpoTtsruBaHuu TPyOONPOBOAOB B KPYIMHOOOJIOMOYHBIX T'PAaBUMHBIX U Ta-
neyHuKoBbIX TpyHTax o 'OCT 25100 cnexyeT npuMeHSATh TPYOBI C 3alIUTHOM (I10-

JUIPONHIICHOBOM, CTEKJIOIIIACTUKOBOM H JIp.) 000JIOUKOM.

* Tpy6si ¢ ITITY — 13 uzonsnuei.
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I[Ipumeuanue — Knaccudukanus u MapkupoBka TpyO B COOTBETCTBUH MTPOU3BOIUTCS IO

cepusiM «S» U CTaHAAPTHOMY OTHOUIeHHI0 «SDRy, 3HaueHHs] KOTOPBIX ONpenesoTes mo hopmy-

JJaM
SDR = d; ; (7)
5= SD]; -1 , (8)

rne  dy— HapyXHbBIH TuameTp TpyObl, MM;
{ — TOJIIIMHA CTEHKHU TPYOBI, MM.

7.5.3.2 OCHOBHBIE MOKA3aTENN CBOMCTB HEKOTOPBIX MOJMMEPHBIX MATEPUAJIOB

1151 TpYO MpUBeECHBI B Tabsumie 7.3.

I[Ipumeuyanue - PacueTHble XapaKTEPUCTHKH HCIOJIB3YyEMBIX TPYO MPUHHUMATh B COOT-

BercTBUM ¢ aHHbIMU ['OCT, TV u 1p. 10OKYMEHTOB ITPOU3BOIUTENCH.

Taboauma 7.3
Benuunna mokasarens 1 Matepuaia
ITH/ nBJA | IIBX | I |Cwmwureiit | Xnopu- | Crekio-
TokasaTein (ITHIT) MOJIM- | POBaHHBIH | TJIACTUK
IBII 1CI 3TUJICH I1IBX
[LiotHOCTB, T/cM® | 0,94-0,96 | 0,93- | 0,91- 1,4 0,91 (0,93-0,95 1,57 1,6-2,2
0,94 0,93

[Ipenen tekyuectu | 20-25 15-18 | 10-12 | 50-56 | 25-28 | 18-26 50-55 | 40-200*
MIPU PacTsHKEHUU,

MlIIa
VYV nnvHenue npu 800 800 600 50 >200 | 200-500 | 70-120 0,4-1,4
paspsbiBe, %
Mopyns ynpyro- 800 600 200 | 3000 | 1200 | 550-800 2900 5000-
ctu, Mlla 25000%**
Pacuernas npou- 5,0-6,3 5 2,5-3,2| 10,0- |5,0-6,3 6,3 10 10-30%*
HOCTh, MIla 12,5

* lns penondopmanbaeruIHbIX, TOJTUI(PUPHBIX U STIOKCHIHBIX CMOJ.

** B 0ceBOM HanpaBJICHUH.

7.5.3.3 Jlnsa mpoxmanku metogom ['HB HamopHBIX TpyOOMpoBOIOB, TpaHCTIOP-
TUPYIOLIUX BOIY, B TOM YHCJIE JUIl XO3HCTBEHHO-IIUTHEBOTO BOJAOCHAOKEHUS, IPU
temneparype oT 0 °C no 40 °C, a Takxke Ipyrue Kujakue U ra3000pa3Hble BEIECTBa,
K KOTOPBIM MOJUATUIICH XUMUYECKU CTOEK, MpuMeHstoTcs Tpyosl mo I'OCT 18599 u3
I13 80 mpu SDR 9,0; 11,0 u 13,6, a Takxke 1129 100 npu SDR 11,0; 13,6 u 17,0. Mak-

cuMmanbHoe pabodee gaBieHue Bozsl (mpu 20 °C) mo 1,6 MIla, cpok ciyx06s1 50 merT.
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JuameTps! TpyO mo copramenty n0 1200 MM, mocTaBisrOTCS B OyXTax, Ha KaTyIlIKax
Y OTPE3KaMU MEPHOM JUIMHBI.

7.5.3.4 Jlng razonpoBoA0B AuaMeTpoM 10 160 MM BKITFOUMTEIBHO PEKOMEHTY-
€TCSl MPUMEHSITh ITTMHHOMEPHBIE TIOJUATHICHOBBIE TPYOBbI, HE TPEOYIOINE COSAMHE-
Hul. [Ipy HEOOXOIUMOCTH BBIMOJHEHUSI COEIMHEHUM CBAPKY CJIEYET BBINOIHATH 10
8.7.1.10.

7.5.4 Tpy6s1 u3 BULII" nomkxubl cooTBeTcTBOBATH 7.5.4.1 — 7.5.4.4.

7.5.4.1 Tpyost uz BULT nmpumensitorcs:

- B KOMMYHQJIBHBIX CHCTEMaX BOJOCHAOKEHUS U KaHAIU3AIUH;

- B POTUBOIOKAPHBIX CUCTEMAaX BOJAOCHA0KEHUS;

- B IPOMBIIIJIEHHBIX OMPECHUTEIBHBIX YCTAHOBKAX;

- B CHUCTE€Max ropsiuero BOJOCHAOKEHHUS (HapyKHBIE CETH TOpsYero BOJIOCHAO-
YKEHUsI M TETJIOBBIE CETH C TemIepaTypoid Bojibl Ao 150 °C).

Takue TpyObl MOTYT OBITH UCIIOJIB30BaHbI, B TOM YHCJI€ B arPECCUBHBIX Cpeiax
Y CEICMUYECKH aKTUBHBIX PalOHAX.

7.5.4.2 B xadyecTBe MPOTITUBAEMBIX CIEAYET MPUMEHATh TPYObl M3 BBICOKO-
npouyHoro yyryHa rno 'OCT 7293 ¢ BHYTpEHHUM LIEMEHTHO-IIECYAHBIM MOKPBITHEM
o ISO 4179: 2005 [2], BHEIIHUM TUHKOBBIM MOKpbITHEM 110 ISO 8179 — 1: 2004 [3]
u ISO 8179 — 2: 2004 [4], BHEUIHUM MOKPBITUEM MOJIUATUIICHOBBIM pykaBoMm 1o ISO
8180: 2006 [5].

7.5.4.3 Ins npoxnaaku cOopHbix TpyOompoBoaoB u3 BUIID meromom I'Hb
HEO0OXOMMO HCTIOIh30BaTh THOKHE COCTMHEHUS, BBIICPKUBAIOIINE PACYCTHBIC TSATO-
BbI€ YCHJIMS 3a CUET paclpeesieHus] OCEBOM Harpy3Ku BOKpPYT pacTpyba M CTBOJIA
TpyObl. [l mpenoTBpaiieHus: aegopmaiuii 1 pa3pbiBa COSAMHEHUM HEOOXOIUMBIN
paanyc u3rubda TpyooIpoBo/Ia TOJDKEH 00eCIeYMBaAThLCS MMYyTEM YCTPOMCTBA HECKOIIb-

KHUX CTMOaHUi BIIOJIb OCH.

I[Ipumeuanue — CoenuHEHNUS UMEIOT HOPMUPYEMbIE OTKIIOHEHHS U OBICTPO COOMPAIOTCS

IIPU IIPOTSATUBAHUH.

7.5.4.4 Ina npoknanku metonoM I'Hb kommyHukanuii uz tpyo BUILI peko-

MEH/IyeTCsl MCIOJIb30BaTh TMOKOE pacTpyOHO-3aMKOBOE cOoeIMHEHUE (IO ABYXCIOM-
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HOE YIUIOTHUTENBHOE KOJbII0) TUMa «RJ» ¢ 1omyckoM Mo OTKIOHEHUIO Ha yroia Ao 5°

B 3aBUCUMOCTH OT JUaMeTpa coOupaemMbIx Tpyo (pucyHok 7.3).

I[Ipumeuanue — Xapakrepuctuku Tpyo u3 BUILD npuenens! B mpuioxennu XK.

CpapHoii HanEIB

Pucynok 7.3 — Pa3pe3s pacTpyOHO-3aMKOBOTO COEAMHEHUS

Tpacca u OypoBoit kanan st npotsaruBanus Tpyo u3 BUILID ¢ coequreHnem

tuna «RJ» AOJDKHBI UMCTh paJANyChI n3ruda u AUaMCTpP paCcipCHUSA HC MCHCC 3HA-

YeHH MPUBEACHHBIX B Tabnuuax 7.4 u 7.5.

Tab6numa 7.4 — Paauyc usruba tpyoomnpoBoaa npu coopke Tpyo mnuaorr 6000 mm

MakcumanbHO TIONyCTUMOE CTHOAHUE COETUHE- MuHUMaTbHO AOMYCTUMBIN pagnuyc U3ruda, M
HUI, Tpaj.

3,00 115,8

3,25 107,3

3,50 100,6

3,75 93,0

4,00 86,9

4,25 82,3

4,50 77,7

4,75 73,5

5,00 70,1
Tabnuuma 7.5 — Jlmamerp pacmupeHus OypoBOTO KaHajga IO pacTpyOHO-
3aMKOBO€ coequHeHue tuna «RJ», Mm
Homunanenbeit  auametp | 80 100 125 150 200 | 250 | 300 | 350 | 400 | 500
TPYOBI
Huametp pactpyba 156 | 176 205 230 288 | 346 | 402 | 452 | 513 | 618
Munumansssii - guamerp | 210 | 230 | 270 | 300 | 380 | 450 | 520 | 600 | 670 | 800
OypoBOTO KaHaJa

* VcnoBHOE 0603HaYEHNE, COOTBETCTBYIOIEE MUHMMAIEHOMY CPEHEMY HAPYKHOMY JHAMETDY.
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7.6 Oco0eHHOCTH pacyeTa NPOTATUBaeMbIX TPYO
7.6.1 IlpoBepouHBIii pacyeT Ha NPOYHOCTH TPYO M HX COEAMHEHUU NpuU
IPOTATMBaHUM TPYOOIPOBO/IA BBIOIHSETCS U3 YCIOBUS
Gupn< Ry, ©)
TI€ O,y N — CyMMapHOE NPOAOJIBHOE PACTATMBAIONIEE HANPSKCHUE B CTEHKE TPYOBI
OT IIPOTATMBaHUS TPyOOIPOBO/IA C YUETOM yNPYro-U30TrHYTHIX ydyacTkoB, Mlla;
R, — pacueTHOE CONPOTHUBIICHHE PACTSHKEHHIO Marepuana TpyO M CTBIKOBBIX
coenunenui, Ml1Ia.
7.6.1.1 CymMapHbIE pacTATMBAIONIME HANPSHKEHUS 0, y, Mlla, Bo3HMKaromme

B CTEHKE TpyObl MpU MPOTATHBAHUM TO OypOBOMY KaHAly, ONpPEIEISIOTCS IO

bopmyie

10° P, E-d,
OpN = + 5
n-t-(d,—-t) 2-10°-R, (10)

b

rae  Prp— ycuiue npoTsaruBanus Tpyoonpososa, kH;

E — Mopnyne ynpyroctu matepuana Tpyosi, MIla;

R, — MUHUMAaNbHBIN paguyc U3ruda mo Tpacce rnepexonaa, M.

7.6.1.2 PacueTHoe compoTuBieHue Marepuana T1pyo R, Mlla, cnenyer
ONpEAEATh B COOTBETCTBUU C TPEOOBAHUSAMHU IO MPOEKTUPOBAHUIO JAHHOTO BUAA
KOMMYHHUKAIIMii HA OCHOBE MHUHHMMAJIBHOI'O 3HAYE€HHSI HOPMAaTMBHOI'O BPEMEHHOIO
COIPOTHUBIICHUS U IpeJiena TEKYUECTH MaTepuaia TpyO U CTBIKOBBIX COEIMHEHUH (110
I'OCT wm TY) c yd4eroM HOPMHPOBAHHBIX 3HAYEHUW COMPOTUBICHUN U
KOA(pGUIIMEHTOB HAJACKHOCTH MO MaTepuany, KO3(QQPUIMEHTOB HAJACKHOCTH IO
Ha3Ha4YeHMIO TPyOONpOBO/Ia U YCIOBHM padoT.

7.6.1.3 MakcuManbHO TOMYCTUMOE YCUIIME IpOTATruBaHus Tpyoonposoaa Pry,

KH, HC OOJKHO IMPCBLIIIATh 3HAYCHUA!

z-t-(d,~1)-(2-R,-R,~E-d,)
I"HS 2R .

(1)

7.6.1.4 MakcuMalIbHO JOIYCTUMBIE yCHIIMA NpOTAruBanus Py kH, nonmuatu-
aeHoBbIX TpyO auamerpom a0 1200 mm o 'OCT 18599, npusenenst B Tadmumie M.1

npuiioxkenus M.
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7.6.1.5 MakcuManbHO JOMYyCTHUMOE ycuiue npotaruBanus Pr; kH, cOopHbIx
TpyOomnpoBogoB u3 BUILI cienyer onpenensiTs ¢ y4€TOM yCTaHABIMBAEMbIX MPOU3-
BOJIUTEJIEM ITPOYHOCTHBIX XapaKTEPUCTUK TPYO U CTHIKOBBIX COCAMHEHUN. 3HAUECHHUS
JOTYCTUMBIX yCUITUH npoTsaruBanus it Tpyo uz BULLI npuenens: B Tabmune 1.2
npuiioxenus 1.

7.6.1.6 C ydyeToM 3aTyxaHUs PACTITUBAIOIINX HAMPSIKEHUNA OT YCUJIUA TATH 1O
JUTUHE TPyOOIpoBoIa, paauyc usruba Tpyd R!, M, TOJDKEH COCTABIISATH HE MEHEE:

E-d
RT > " 12
2R (12)

MuHUMAaNBHBIN paguyc yopyroro u3rubda JoJKeH OBITh TMPOBEPEH PacueToM
Ha TMPOYHOCTh C YYETOM MAKCUMAJIBHBIX O3KCIUIyaTallMOHHBIX HArpy30K H
BO3JICUCTBUI B COOTBETCTBUU C TPEOOBAHUSIMU IO MPOEKTUPOBAHUIO JTAHHOTO BHJIA
KOMMYHHKAIUN

[IpoexkTHble 3HayYeHUsT paAuycoB M3ruda MO Tpacce IMepexoja CleayeT
IPUHUMATh B COOTBETCTBUM € 7.3.12 - 7.3.14.

7.6.2 Ins TpyOonpoBoAa U3 NOJUMEPHBIX TPYO CIEyeT BHIMOIHUTD MPOBEPKY
JOMYCTUMOM OBalIM3alMK U YCTOMYMBOCTU KPYTIOM (OPMBI MOMEPEUHOIO CEUECHUS
Ha CTaJdd TPOTATMBAHUS W  HAXOXKAEHUS TpyOONpoBOJa B  OTKPHITOM
(HeHapyIIeHHOM ) KaHaJle, TOJIHOCThIO 3alI0JIHEHHOM OypOBBIM pacTBopoM. [IpoBepka
BBITIOJTHAETCS HAa CXKHMAIOIee JCHCTBUE (DAKTUYECKOTO BHENTHETO PagHaIbHOTO
nasnenus Py, MIla, onpeznensemoro no gpopmysie:

qu:Péip'Pem (13)
rne P — ruapocraTMyeckoe JAaBieHHe OypoBOrO pacTBOpa B HWKHEH TOYKe
ckBaxunbl, MlI1a;

P,,— BHyTpenHee napnenue B Tpyoe, Mlla.

['unpocTatrdeckoe naBiieHre OypoOBOTO pacTBOpa B HIDKHEW TOYKE CKBAKUHBI,
P, Mlla, onpenensercs no gpopmyie

Py, =107 p by, (14)

3
re p — INIOTHOCTHh OypOBOTO pacTBOpa, I/cM’;

* OTKJIOHEHHE OT OKPYIKHOCTH.
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hs, - BBICOTA CTOJIOA OypOBOTO pacTBOpa, ONpelelsieMasl pasHULEH OTMETOK
HIDKHEW TOYKM CKBa)KMHBI U TOUEK BXOJ1a WJIM BBIXOA, M.

7.7 IIpoeKkTHpOBaHME MEPEX010B KA0eJIbHbIX JJUHHU M

7.7.1 Ilpu NpOEKTUPOBAHUM TPACCHI ITEpEX01a KaOEIbHON JTMHUU YEPE3 HKEJe3-
HYIO JIOpPOTYy CJeNyeT YYUThIBaTh, YTO B COOTBETCTBUM C IPABUJIAMH YCTPOMCTBA
AIIEKTPOYCTAHOBOK IepeceyeHue Kadene ¢ MyTIMH 3IeKTPUPULIUPOBAHHOTO PElb-
COBOT'0 TPAHCMOPTA JOJKHO MPOU3BOJIUTHCSA MO yIJIoM OT 75° 1o 90° k ocu myTH.

7.7.2 CtpoutensctBo 3I1 kabenpubix smHuii Metogom ['HB crnemyer BbImod-
HATH MPOKJIAJKOMN Kaleseil B mpeABapUTEIbHO MPOTIHYTHIX BCIEA 33 PACHIMPUTEIIEM
MOJIMATUIIEHOBBIX TpyOax-o0omoukax, coorBercTByrommx ['OCT 18599.

7.7.3 TpyOb1-00070ukH 111 KaOeNbHBIX JHHHUMA, TMPOTATUBAEMBIX B OypoBOM
KaHaJ, KaKk MpaBuiio, GOpMHUPYIOTCS B BUJE MaKeTa 0€3 YCTAHOBKH JOTOTHUTEIBHBIX
pacnopok. Jluamerp Tpy0-00o0J0ueK, 00beIUHAEMbIX B OJHOM IMaKeTe, JOJKEH CO-
CTaBJISITh, KAK MPABUJIO:

- 40, 50, 63 u 90 MM TIpu TIPOKJIATKE Kabeel CBsI3u;

- 110 MM nipu ipokITaike Kabeel CBsI3u U HapY»KHOTO OCBEIICHHS;

- 160, 225, 280 MM 111 IPOKJIAIKK CUJIOBBIX KaOeseH.

I[Ipumeuanue — [IpumeHenne Tpyd MEHBIIETO JUAMETPa BO3MOXHO MPU HAJIUYUHU TPO-

€KTHOT'0 00OCHOBAHHS, a TAKXKE COTJIACOBAHUHN 3aKa3UMKa M SKCIUTYaTUPYIOLIEH OpraHu3aIu.

7.7.4 Inametp OypOoBOro KaHajla JOJKEH MPEBBIIIATH TadapuThl MPOTITHUBaE-
MOTO MaKeTa KaOelbHbIX Tpy0-060104€eK HE MeHee yeM Ha 20 %.

PexomenmyeMbie COOTHOIIEHUSI MEXKTY OOIUM YHCIIOM TPYyO-000JI0YEeK B TIPO-
TATUBAEMOM I1aKeTe, KOJUYECTBOM JICHCTBYIONMX Kabeleld W MUHUMAJIbHBIM JHUa-
METpOM OypOBOTO KaHaja MpuBeeHBI B Ta0nuie 7.6. CeueHus 3aKphIThIX MEPEX0I0B

JUTSI TIPOKJIATIKK Kaberel moKa3aHbl Ha pUCYHKe 7.4.

*
Fa6ap1/1TLI MMpOTATrUBAEMOI'O ITaKeTa pr6 - HauOOJIbIICe PpacCcToAHUC MCIKAY BHCIIHUMU I'PaHAMU pr6 B COCTaBC I1a-
KCTa.
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Tab6numa 7.6 — COOTHOIIEHUS KOJWYECTBA TPYO-000I0UYEK, ACHCTBYIOMINX KaOe-

Jeit u nuametpa OypoBOTO KaHaja

KonnuecTBO OTHOBpEMEHHO 3a-
TATUBAEMBIX TPYO JIHaMETpoOM
160 MM

KonnuecTBo NEWCTBYIOMMX Ka-
Oeneit (o ogHOMY B TpyOE)

MuHuManbHBIH AuamMeTp Oypo-
BOT'0 KaHaJla, MM

380

N | —

457

520

620

I

640

700

(AN N | [W( o

750

7.7.5 KabenbHbpie TpyOBI-000JI0YKH, TPOTATUBAEMbBIC TTAKETOM, JTOJKHBI OBITh

BBIBEJICHBI HA MOBEPXHOCTh 3eMiid. Byionb Beixoaa TpyO pa3pabartbiBaercs mypd Ha

IPOEKTHYIO TIyOUHY CTpOSILEHCS KOMMYHHUKAIIMKM JJIsl CTHIKOBAHUS Kabenel mepe-

xona 'HB ¢ ocHoBHO# nmuuauen. TpyObl 000JI09KH YKIIAABIBAIOTCA HA JHO mIypda win

oOpe3atorcst Ha ypoBHe nHa mypda. KoHusl TpyO 3aKpbIBatOTCS BOJAOHEIPOHMIIAE-

MO MaH>KETOM WJIM T'€pMETU3UPYIOTCS BOJOHENPOHULIAEMBIM MaTepHaIoM (repme-

TUKOM), TPYHT B TOYKE BXOJa M BbIXOJa TpyO yIuioTHsieTcs. BapuaHThl ycTpoiicTBa

rypdoB 111 BeIBOIa Kabesel U3 nepexojia MpuBeIeHbl Ha pUCyHKe 7.5.

[Ipumeyanue — Moryr NpuUMEHATbCA APYrHUe MPEIyCMOTPEHHbIE MPOEKTOM CIIOCOOBI

repMeTH3aluu TpyO0-000I0UeK.
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Dna xoliened po 35«kB

dna 4-x mpub dna 7-Mu mpyd

- — Tpydw 13 80

SDR 13,6 - 160x11,8
N

Tpyds: 113 80

SOR 13,6 - 160x11,8

<
e

/ \ Dexb, =500mm

-

dns 3-x mpyb

Toudu 113 80
SDR 13,6 -160x11,8

TN Toudw 1380
SDR 13,6 -160x11,8

~ = /a-‘ T
- Dexb.=350 MM . -~
' / N Db, =450 e
/
h \
!
\
\ t
mpydu [13-80 .
SOR 13,6 - 110x8,1 S~ - mpydu [13-80

T —

SOR 13,6 - 110x8,1

wxx flpumedonue - luoMemp ckboxunw Dckf. ukoaod © yyemam 20 £ aonoca
OomHDCUMENLHO npomy2uboeMux mpyd

Pucynok 7.4 — CedeHus 3aKpbITHIX IEPEXO0B ISl MPOKIAIKU Kabenen
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s nakema mpyo
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]
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E
Fpamin e IEEENmOS8 Mo mpacce wededqsrol Aurad g
Repexofa S =
£
Lo | Loy
|

08w

ADSEKTENE OMHemEy
Apor sy wadeqad

RECME BASE RN MRS

HT 2ayduwe 07w
Mecmo obpesku mpy6, [loocvinka neckom, [lpoekmuvie ommemxu

Pucynok 7.5 — Bapuants! myp¢hoB Asisi BEIBoJa Kabenel u3 nepexosa
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8 IIpousBoacTBo pador

8.1 Opranu3annoOHHO-TEXHUYECKAs MOJAT0TOBKA

8.1.1 CtpoutennsctBo 311 nHkeHepHbIX KOMMYyHHKauid metogom ['HB nomkHO
BECTHUCH I10 MPOCKTHOW JOKYMEHTALINH, COTJIACOBAHHOM M YTBEPKAECHHOU B MOPSAKE,
yctanoBieHHom MCH 13-01.

8.1.2 IlpouszBoautens padbot no ['HBb momkeH moiyduTs OT 3aCTpOMIIUKA WA
TEXHUYECKOTO 3aKa3dyMKa HEOOXOIMMBIM KOMIUIEKT paldodeil TOKyMEHTAIluh CO
IITAMIIOM M MOJIKCHI0 OTBETCTBEHHOTO JIMIIA 3aCTPOUILINKA WIIM TEXHUYECKOrO 3a-
Ka34MKa Ha KaKJIOM JINCTE O MPUHSATHUU MPOEKTA K MPOU3BOJCTBY pabOT B COOTBET-

ctBuu ¢ TpedboBanusimu MCH 13-01.

IIpumeuanue — IlepenaBaeMas mpoekTHas JOKYMEHTAIMs JOJDKHA COAEpXkaTh IOIATBEp-
JKACHUC MMPOCKTUPOBIIHUKA 00 ee pa3pa60TI<e B COOTBCTCTBHUU C 3aJaHUCM Ha IMPOCKTUPOBAHUC U
00s13aTeIbHBIMU TPEOOBAHMAMHU 110 0€30MacHOCTH TEXHHUYECKUX pPErjJaMeHTOB U Mexrocynap-

CTBCHHBIX CTPOUTECIBHBIX HOPM.

8.1.3 lns mpou3BojacTBa pabOT HEOOXOIMMO HCIIOJIb30BaTh CIEIHATH3UPOBAH-
HOE 00OpYyJIOBaHWE, COOTBETCTBYIOIIEE WH)XEHEPHO-TEOJOTHUECKUM H THIIPOTEOJIO-
TMYECKUM YCJIOBHSIM CTPOUTENIBCTBA, MPOTSHKEHHOCTH U KOHCTPYKIIUH MTpe/oiarae-
MOTO K MPOKJIaJIKE TPyOOIIPOBOIa.

[Ilpumevanue — XapakTepucTuku 000pyA0BaHUs, pEKOMEHAAIMH IO €ro moaoopy, 3Jje-
MEHTBI TEXHHUUYECKOTO U MHPPACTPYKTYPHOI'O OCHAILIEHUS MPHUBEAEHBbI B MpuioxkeHuu /I, Tunosoit

coctaB Opurabl Juig BeinonHeHus padbot no I'HB — B mpunoxxenun E.

8.1.4 Ha yuactke npoBeneHusi padoT OHKEH OBITh MOJIHBIA HA0Op MHCTPYK-
Uil 0 MOATOTOBKE, HKCIUTyaTalllH, TEXHUUYECKOMY OOCITYyKHBaHUIO OypoBOi ycTa-
HOBKHU U JIPYrOro TEXHOJIOTMYECKOTO OOOpPYAOBaHHUA, a TAKXKE MO PEMOHTY OT/EJb-
HBIX y3J10B ¥ 0€30MacHOMY MPOU3BOJCTBY padoOT.

8.1.5 PykoBogsmuii cOCTaB U HMHKEHEPHO-TEXHUUECKHE PAOOTHUKHU MOIPSII-
HOW CTPOUTENIBHOM OpraHM3allii, OTBETCTBEHHBIC 32 OPraHU3AIMIO U MPOU3BOJICTBO
paboT, ocyIIecTBIEHIE TEXHUYECKOTO KOHTPOJISl KauecTBa Ha BCEX dTarax MpoKJaj-

K1 KoMMyHUKaimii metosiom ['HbB, moyKHBI MMETh COOTBETCTBYIONIYIO KBadu(UKa-
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IIMOHHYIO MTOATOTOBKY, 00JIaaTh 3HAHUSMH B 00JIACTH OXPAHBI OKPYKAIOIIEH CPEIIbI
¥ UMETh aTTECTAIUIO IO MPOMBIIIJIEHHON 0€30MMacHOCTH.

8.2 TpeGoBanusi K MPOEKTY NPOU3BOACTBA PadOT

8.2.1 B cootBerctBuu ¢ MCH 13-01 IIIIP no coopyxenuto 3I1 metonom I'HB
JOJDKEH pa3palaThiBaThCS B MOJIHOM 00bEME MPHU CTPOUTENHLCTBE HA TOPOICKOMN Tep-
PUTOPUU U TEPPUTOPUU EHCTBYIOLIETO MPEANPUATHS, & IPU CTPOUTEIHCTBE B CIOXK-
HBIX TPUPOIHBIX M TE€OJIOTHUECKUX YCIIOBUSX, a TAKKE TEXHUYECKH 0CO0O0 CIIOKHBIX
00BEKTOB — MO TPEOOBAHUIO OpraHa MCIOJHUTEIBLHON BJIACTH, BBIJAIOLIEIO pa3pe-
IIeHUE Ha CTPOUTENTLCTBO. B ocranmpubix cimyuasx [IIIP paspabareiBaercs mo perie-
HUIO 3aCTPOUIIINKA WIM TEXHUYECKOTO 3aKa3unuKa B HEMOJIHOM o0beMe (cM. 8.2.7).

8.2.2 TIITP momxken pa3padbaTteiBaThest Ha ocHoBaHuU [1IOC u npyroi nmpoekTHO-
CMETHOM noKyMeHTaruu. OTCTYIUICHHS OT YTBEPKICHHBIX TPOCKTHBIX PEIIeHU 0e3
COTJIaCOBAHUS C 3aKa3YMKOM HE JOIYCKAIOTCH.

8.2.3 [IIIP B momHOM 00BEME, KPOME OOIIECTPOUTENBHBIX Pa3/IeIOB, COOTBET-
ctBytonux TpedoBanusiMm MCH 13-01, nomkeH BKITIOYaTh:

- TonorpaduyecKkue MiIaHbl CTPOUIIIONIAJ0K CO CTOPOHBI OYpPOBOM yCTaHOBKH
(Touka BX0J1a) ¥ CO CTOPOHKI TPYOBI (TOUKa BbIX01a) (cM. 8.3);

- TEXHOJIOTHIO M TMapaMeTpbl OypeHHus MO Tpacce MUIOTHOM CKBaKUHBI (CM.
8.5);

- c10C00 U MOCIEeI0BATEILHOCTh PACITUPEHUS CKBAXKUHBI (CM. 8.6);

- IOPSAJIOK pa3BEPTHIBAHUS KATYIIEK TPyOOIPOBOIa UM MOHTaXa U3 COOPHBIX
3BeHbEB (CM. 8.7);

- IUIaH U MPOAOILHBIA TPO(UITE MOHTAXHOUW 30HBI COOPKH IIJIETH TPYOOTIPOBO-
na (cMm. 8.7);

- TEXHOJIOTUYECKUM peryiaMeHT (cM. 8.2.6);

- OPSAJIOK TPOTITUBAHUS TPYOOINPOBOAA B CKBOXHUHY, AUaAMETp OypoBOTro Ka-
Haja U IPeesIbHO JOMYCTUMOE 3HAUCHHUE YCHIIHS TSTU MO YCJIOBUIO MPOYHOCTH TPY-
ObI (cM. 8.8);

- kaneHjapHbiil rpaduk npokiaaku 311 (cm. 8.5, 8.6, 8.8);

- MEPOIIPUATHS TI0O 0OECTICYCHHUIO TTPOU3BOICTBA Pa0OT B XOJIOHBIN MTEPUOJ
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roaa (cm. 8.10);

- 00BEM OTX0JI0B, MECTa CBAJIOK M YTUIU3AINH OypOBOTO IIaMa.

8.2.4 Tonorpadguyeckuii miaH CTPOUIIIONIAIKH JTOJHKEH COIePIKATh:

- pacmoJioKEHUE U pa3Mep OCHOBHBIX KOMIOHEHTOB cuctembl ['HBb (OypoBas
yCTaHOBKa, KaOMHA YIpaBJEHUsl, CMEHHOE 000py0BaHuE, OJIOK 3JIEKTPOCHAOKEHHUSI
U T.IL.);

- c1oco0 3akperieHus: OypoBOil YCTaHOBKH,

- pacroyioKeHue U pa3Mepbl EMKOCTEN OYpOBOTO pacTBOPa;

- pacIoyioeHue CKIAJACKOTO y4yacTKa U KPAaHOBOM TIJIOMIAIIKH;

- MOIBE3THBIC ¥ BHYTPHUILIONIA0YHBIE IOPOTH.

TunoBast cxema pacronoKeHuss 000pyI0BaHUS HAa CTPOMIUIONIAKAX B TOYKAX
BXO/JIa ¥ BBIX0J1a TPyOOIpOBOIa MpHUBeIeHa Ha pucyHke 8.1.

8.2.5 IlpoekTtHas nokymeHtanusi B coctaBe I[P mo moHTaxkHOM 30HE (TIOpS-
JIOK pa3BEPTHIBAHMS KATYIICK TPYyOOINPOBOJA WM MOHTaka W3 COOPHBIX 3BCHBCB,
MJIaH ¥ TPOJOJbHBIA MPOGUIL MOHTAXHOW 30HBI COOPKH IIETH TPYOONpOBOAA)
JIOJIKHA COJIEPKATh:

- KOHCTPYKIIMIO, BBICOTY M TIOJIOKEHUE MOHTAXHBIX POJIMKOBBIX OIOP, PacCTO-
STHUE MEXIY HUMU 110 8.7.2;

- paguyc neperuda TpyOOnIpoBoia Ha CTaANM MOHTaxka 1o 8.7.3.

8.2.6 lns obecriedueHrsi KauecTBa BBITOJHEHHS pa0dOT MO MPOKJIAJAKE KOMMY-
Hukauui merogoM ['HB B cocras IIIIP momxen BxoauTh TEXHOMOTMYECKHUM perJia-
MEHT, pa3pabOTaHHBIN C YYETOM TEXHUYECKUX XapaKTEPUCTUK HAMEYEHHOTO K TMPH-
MEHEHUIO 000pYAOBaHUS U CHEIM(PUKH KOHKPETHOTO MEePECeUSHUSI.

B TexHoJIOrM4ecKOM periiaMeHTe TOJDKHBI OBITh TTPUBEICHBI:

- MOCJIEIOBATENLHOCTh M METO/IbI BRIMIOJTHEHUS paboT (ormeparuii);

- COCTaB W XapaKTEPUCTUKH OYPOBOTO pPacTBOPA;

- pacyeThl MaKCUMAJIBHBIX CKOPOCTEH OypeHUs, MPOTATUBAHUS, HEOOXOIMMBIX
00BEMOB U JaBJICHUS 110/1a4u OYpOBOTO pacTBOPA;

- IOPSAAOK KOHTPOJIS TIPU OYpPEHUU, PACIIMPEHUN U MPOTITHBAHUU TPYOOMpO-

BOJIA;
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- TpeOOBaHUS IO TEXHUKE 0€30MaCHOCTH;

- MEPOTIPUATUS MO OOECHEUYECHUI0 COXPAaHHOCTU IEPECEKAEMBIX OOBEKTOB U
OKPYKarOIIEU CPEIbL;

- COCTaB OTBETCTBEHHOI'O PYKOBOJSILETO U KOHTPOJIUPYIOLIETO IEPCOHAIA.

8.2.7 TITTP no coopyxenuto 311 B HenmoaHOM 00beMe TOJIKEH BKIIHOYATD:

- Tonorpaduyeckue miaHbl CTPOUIUIONIA/I0K;

- TEXHOJIOTHYECKUE CXEMbI U TIOPSIOK BBIMOJTHEHUS OTACIBHBIX BHIIOB padOT
(Mo coriacoBaHUIO C 3aKa3UUKOM ), TIOPSJIOK OMEPAIIMOHHOTO KOHTpoJis 1o 11.3;

- IOSICHUTENIBHYIO 3alUCKy, COJIEpIKAIIyl0 OCHOBHBIE PEIICHMS, HPHUPOIO-
OXpaHHBIC MEPOTIPHSITHS;

- MEpONIPUATHS TIO OXpaHe TpyJa U 0€30MaCHOCTH.

8.3 IloaroroBuTe/ibHBIE padOTHI K 00YCTPOHCTBO CTPOMILIOIIAIOK

8.3.1 Jlo Havayia OypeHus TOJKHBI OBITH BBHIIOJIHEHBI CJICYIONIUE MTOATOTOBH-
TeJIbHbIE PA0OTHI:

- reojie3ndecKas pa3oMBKa TPAacChl U BRIHOC B HATYypy TOYEK Haudaja 3a0ypuBa-
HUS U BBIXOJa Oypa U3 rpyHTa;

- IOJTOTOBKA CTPOUILIONMIAIOK /I pa3MerieHus OypoBOW yCTaHOBKH, HacoC-
HO-CMECHUTEIIbHOTO y3J1a JJi IPUTOTOBICHHSI OypOBOTO pacTBOpa, CKiaga OypOBbIX
IITaHT, KOHTEHHEpa XpaHeHus 1151 OEHTOHUTA, MOJUMEPOB, CTPOUTEIILHBIX MaTepHUa-
JIOB, OBITOBBIX TIOMEIIIEHUI (CM. pUCYHOK 8.1);

- MOHTa)XX OypOBOM YCTaHOBKHM B TOUKE Hayaja 3a0ypuBaHMs C 0OECrieYeHUEM
PETYCMOTPEHHOTO KOHCTPYKIMEH 3aKperuieHus JUisl BOCHPHUATHS YCUIIMH TOJadu
npu OypeHuU U 0OpaTHOM TATH MPHU MPOTATUBAHUM TPYOOIIPOBOJIA, a TAKKE 3a3eMIIe-

HUS YCTaHOBKH,
[Ipumeuanue - [ng obecrieueHus: MPOSKTHOTO yIila BXOAa MUJIOTHOW CKBaXKHHBI OYpO-
Basl yCTAHOBKA MOXKCT GBITB YCTAHOBJICHA IO HAKJIIOHOM C IPUHATUCM H€O6XOI[I/IMI>IX MCp IJIA €ro

HAACKHOTO 3aKPCTIJIICHU.

- KOHTPOJIb UCTIPABHOCTH U PA0OTOCIIOCOOHOCTH JIOKAITMOHHON CHCTEMBI.
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ytra::-Em: . NUHUA NogaYn Bogs
1 ByYpoBan YCTAHOBXR § CrNag SeHTOMKMT (€ HaBecoM) 18 Ama ana Gypoaoro pacTeopa (gonanu) = = [lnHuA nogayu SypoBoro
2 Kabumna ynpasnesms 10 B pesugpecy ALK 19 3oHa QOpHMUPOREMNA NNeTH TpyGonpoBog: pacTEOpa
3 BYpPOBET WTa MM 11 AmMa gna HypoBOro paceopa 20 Ponskoame NexKW —- — Niwis BOIBPETS GYPOBOTD PACHODS
4 BNO% NWTaHUA 12 BoaRHO#R HACOC 21 Croika anA Tovh W Kpau
& Mesepatopu 13 HOHTERHED 4NN MATEUANON 22 KosTedHep ans MaTEPHANDR
6 HECOC BMCONOro ABRNENNA 14 MacTepocan 23 l'eweparep
7 Dobaexw K pacTEORY 15 Odpmc 24 Pacxoanmit pesepoyap
B YcTaMoEKa NPHIOTORNCHMA 16 KaGuhna Gypnsumkos 25 mckasaTop
fypoBOro pacTBopa 17 TyaneTu! 26 Bnox peunpxynauwn Gyposoro pacTeopa(gon)
Pucynox 8.1 — Cxema pacnonoXeHHUsS o0OpyaoOBaHUS Ha CTpoHMmIomangke
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8.3.2 Ecnu npeaycMaTpuBaeTCs BHIIOIHATh PACIIUPEHUE NUIOTHOW CKBAYKUHBI
WIM TpOTIATMBaHUWE TpyOompoBoga OT OypoBOM yCTaHOBKH («OT ce0sa»), Ha
CTPOMILIONIAKE B TOUKE BBIXOJIa JIOJDKHA YCTAHABIMBATHCS JOMOJIHUTENbHAS yCTa-
HoBKa [ Hb, koTOpas moaTAruBaeT pacinpuTesb HA KOHEYHOM YYaCTKE CKBAKUHBI.

8.3.3 B kauecTBe AOMOJHUTEIBLHOIO O0OpPYI0BaHMS, 00ECIICUUBAIOIIETO ITPO-
BeJIcHHE padOT B CJIOXKHBIX MH)KEHEPHO-T€OJOTMYECKUX YCIOBUSIX, a TaKXKe MpH
0O0JBILION JUIMHE M JuaMeTpe MPOKJIaJbIBaEMOro TpyOoIrpoBoja, Ha OypoBoil ycTa-
HOBKE B TOYKE BX0JIa MOKET ObITh CMOHTUPOBAH YCUJIUTENb TATH WM Ha CTPOUILIO-
1IaJK€ B TOUKE BbIXOJIa pa3MENIeH A0TalKuBarelb (cM. [1.6).

8.3.4 Ilpu pa3menieHny CTPOUILIIONIAA0K CleayeT u30erarb HaTM4us B UX Mpe-
Jienax 3ariyOJeHHBIX COOPYKCHH U KOMMYHHKAITUH, TIEpeCceKaomnX Tpaccy CKBa-
YKUHBI Ha BXOJIC WJIA BBIXOJIE.

8.3.5 Pazmepbl CTpOMUIIIONIAZO0K JOJDKHBI OBITh JIOCTAaTOYHBI ISl pa3MeEIICHUs
HEOOXO0MMOT0 00OpYyIOBAaHUS, TEXHOJIOTHUECKUX COOPYKEHHM, a TaKKe pa3BEpThI-
BaHMS KaTYyIIEK WM PACKIaJKd COOPHOTO TPyOOINpoBOaa Tak, YTOOBI OH BOIIENT B
OypoBoii kaHa 0e3 neperudoB U NMepeKpyUrBaHUs.

TunoBbie pazMepbl OypOBBIX YCTAHOBOK PA3JIMYHBIX KJIACCOB M PEKOMEH[Ye-
MbIe pabodre TMIIOMAAKH AJisi UX pa3MeNIeHHs] U 00ecTeueHHs] MPON3BOAUTEIHLHON
paboThI MpUBeAEHBI B Ta0uIE 8.1.

Tab6numa 8.1 — Tunossie pazMepsl OypOBBIX YCTAHOBOK M Pab0OYMX IJIOMIAI0K, M

Krnacc 6ypoBoii ycTaHOBKH
Tumnoselie pa3mepsl Munu Muaun Makcwu,
Mera

JlnrHa OypOBBIX IITaHT Or 1,5 no 3,0 Or3mo9 Or6 mo 12
[Imomaas oOCHOBaHUS yCTa- 0OT10,9%3,0 Ot 2,1%6,0 bonee
HOBKH (JIJTMHA X HIUPHUHY) 1o 2,1x6,0 1o 2,4x13,5 2,4%x13,5
PexoMennyembie pa3Mepsbl 6x18 30x45 45%60
paboyeil momaaKu

[Ipumeuanue — [lpu paboTax B CTECHEHHBIX YCIOBHUSX pa3Mepbl CTPOUIUIOMIAAOK MOTYT OBITh
YMEHBIICHBI, C Y4eTOM co0moicHus TpeboBaHui 0€30MacHOro MPOU3BOJICTBA PadoT.

8.3.6 Jlyia ycTpoiicTBa MPOTSKEHHBIX nepecedeHuit (mmHa 6omee 300 M) ma-

TUCTPAJIbHBIMU TPYOOINPOBOJAMHM BOJHBIX W JAPYTUX Mperpaa pa3Mepsl padoyux
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IJIOMIAJ0K JJISI PAcKIIabIBaHUs W COOPKH TPyOOTpOBOAA OMPENEISIOTCS ITHHOM
MPUHATON K IPOTITUBAHUIO TUIETH U, KaK MPABUIIO, TOJKHBI COCTABIISITh:

-oT + 15 no + 60 M B JyIMHY MO OCH TIEpexXo/a OT TOUYKH BBIXOJa CKBAKUHBI, B
mupuny 12 m;

-or +47 no + 75 M B IJIMHY 1O OCHU IEepexojia OT TOUYKK BXOJa, B IIUPUHY OT
15 no 45 m.

8.3.7 HeoO6xoammMo BBITIONHUTH MJIAHUPOBKY TUIOMIAJ0K HA BXOJE M BBIXOJE C
pa3pabOTKOM TEXHOJOTUUECKUX BHIEMOK (IIPUSMKOB), TTPEIHA3HAYCHHBIX JIJIS:

- cOopa BBIXOIAIIETO U3 CKBAKUHBI OypOBOT'O PacTBOPA;

- BBO/Ia OypOBOTO MHCTPYMEHTA U PACIIHPUTEIICH B CKBAKHUHY;

- moJiauu TpyOOIpoBoIa JJIs MPOTATUBAHUSI.

Pa3mepsl BBIEMOK OMpeesstoTes yriaMu Bxojda (BbIXoza), TMaMeTpoM Oype-
HUS, XapaKTepucTukaMu OypoBoro obopynoBanus. [Ipu HeoOXoauMOCTH obecrieue-
HUS TpeOyeMoro 3ariayOJieHUs] CKBaKMHBI OypoBasi yCTaHOBKa MOXXET OBITh pa3me-
IIEHA B CMEIMAIbHOM CTAPTOBOM KOTJIOBAHE.

8.4 lonosiHMTEIbHBIE MEPONPUATHA MO 00eCIeYeHHI0 NMPOU3BOACTBA pa-
00T B CJIOKHBIX HHKEHEPHO-TE0JI0THYeCKUX YCIOBUAX

8.4.1 IIpn Hamuuuu 1o Tpacce OypeHUs CKBAXKUHBI CHITYYHX TPABEIUCTO-
TaJICUHUKOBBIX, PBIXJIBIX TE€CUAHBIX WM TJIUHHUCTBIX TPYHTOB TEKy4e-TUIaCTUYHOM
KOHCHUCTEHIIUH, a TAKXKE€ HAMIOPHBIX (apTE3UAHCKUX) BOJI JOJIKHBI MPEyCMAaTPUBATh-
Csl TOTIOJTHUTEIbHBIE MEPOTIPUSITHS 110 00E€CTICUEHUIO MMPOU3BOACTBA OYpOBBIX PaboOT:

- KperieHne 0ocaaHon TpyOooit;

- IpeIBapUTEIbHOE YKPEIUJIEHUE TPYHTA;

- YCTPOHMCTBO Pa3rpy304YHbIX CKBAKUH U JIO3UMETPUUECKUX KOJIOIIEB.

8.4.2 Kpennenue obcagHoi TpyOO# clieyeT MpOM3BOAUTh HA ydacTKax BXoJa
WJIU BBIXOJ1a CKBOKUHBI JIJISl IPEAOTBPAIlCHUsT 00BAJIOB U BbIX0/1a OypOBOTO pacTBOpa
Ha MMOBEPXHOCT.

8.4.2.1 JInuna obcamHoi TpyObl MPUHUMACTCS 10 YCTOMYMBBIX (CBSI3HBIX) CIIO-

€B rpyHTa. E€ BHYTpEHHUI AUaMETp AOJDKEH MpeBbIIaTh HE MeHee yeM Ha 100 mm
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TUaMeTp HauOONBIIET0 W3 MPUMEHSIEMBIX PACIIMPUTEICH, ¢ TeM, YTOOBI CKBaKUH-
HBII CHapsiT CBOOOAHO MPOXOIII B TpyOe Mpu OypoBbIX pab0Tax U MPOTITUBAHUU.

8.4.2.2 O0canHas KOJOHHA JOJDKHA (POPMHUPOBATHCA U3 OTACIBHBIX 3BEHBLEB,
MOTPY’KaeMbIX B TPYHT 3a0MBKOM, 3a0ypUBaHUEM WJIH BIaBIIMBAHUEM.

8.4.2.3 Metoa norpy>XeHusi TOJDKEH BbIOMPAThCS B 3aBUCUMOCTH OT KOHKPET-
HBIX MHXEHEPHO-TEOJOTUYECKUX YCIOBUM M MMEIOIIETOCS TEXHOJIOTHYECKOTo 000-
PYJIOBaHUS.

8.4.2.4 [locne 3aBeplieHUs MPOKIAIKU TpyOorpoBoaa TpyOa MOKET OBbITh
MOJHOCTBIO MJIM YaCTHUYHO M3BieueHa. [[s mpenoTBpallleHus] 0CaJ0K MOBEPXHOCTH
obcanmHyto TpyOy 1enecooOpa3HO OCTaBUTh B TPYHTE.

8.4.2.5 O0cannyto TpyOy B HMXHEW TOUKE BXOJla WM BBIXOJA CKBaKUHBI
MOYHO HCIIOJIB30BaTh /Il YCTAHOBKH BHYTPEHHETO 3allOPHOTO KJIalaHa U pe3nHOBO-
ro YIUJIOTHEHUS C 1IeJIbI0 00ecrieueHHs] IUPKYIISIUU U MPEJOTBPAILEHUs BbIxoa Oy-
POBOTO pacTBOpa.

8.4.3 Ykpernnenue rpyHTa IPOU3BOJAUTCS MPEUMYIIIECTBEHHO TI0 Tpacce Oype-
HUS B HCYCTOMYMBBIX M TPEITUHOBATHIX MTOPOAX.

8.4.3.1 [IpenBapuresibHOE YKPEIICHUE MPOU3BOJAUTCS METOJAOM HUHBEKIIUU IIe-
MEHTHBIM PACTBOPOM C TTIOBEPXHOCTH.

8.4.3.2 BO3MOXHO YKpEIUICHUE TPyHTa MPU MOMOIIU TBEPACIOIIETO0 PacTBOpa
(kak TpaBUIIO, CMECH OYpPOBOTO M IIEMEHTHOTO PacTBOpa), MOJAABAEMOTO Yepe3 CKBa-
KUHY U OypOBYIO KOJIOHHY MPH MPOTATUBAHUHN TPYOOINPOBOJIA, MPU ITOM CPOK CXBa-
THIBAHUS PACTBOPA JIOJDKEH MPEBBINIATH BpEMs, HEOOXOIUMOE JIJIsi 3aBEPIICHUS TPO-
TATUBAHMUS.

8.4.4 Pa3rpy30uHble CKBAKHMHBI JIOJDKHBI YCTPAUBAThCA MO OCH Tpacchl Oype-
HUS B MECTaxX 3aJI0KEHUS CIAOBIX PBIXJIBIX M TPEIIMHOBATHIX MOPOJ, a TAKXKE MPH
KPUTUYECKOM MPUOJIMKEHUN CKBAXKUHBI K BAXXHOMY MOBEPXHOCTHOMY WJIM MOJ3EM-

HOMY OOBEKTY, COXPAaHHOCTb KOTOPOTO HEOOXO0IUMO 00ECIICUHUTb.

[Ipumeuanue — Pasrpy3ounHble CKBaXXMHBI ITpeIHA3HAYEHBI 711 CHUKEHHS] U30BITOUHO-

ro JaBjeHUs OypoBOrO pacTBOpa, MPENOTBPALLEHUS THUAPABIMYECKOrO pa3pbiBa CIUIOIIHOCTH

* MaxkcumainbHoe paccTosAsHUC 10 06L€KTa, Ha KOTOPOM BO3MOXKHbI HCTAaTUBHBIC BO3Il€I>iCTBPI$I npu 6ypeHI/II/I.
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OKpPY’KAIoIIero TPyHTa, CBSI3aHHOTO C HapyIICHWEM LUPKYISILUH U HEKOHTPOJIHUPYEMBIMH BBIOPO-

camH pacTBopa.

8.4.4.1 KonnuecTBO 1 pacnoyioKEHUE pa3rpy30YHbIX CKBAXKUH YCTAHABIIMBACT-
Csl IPOEKTOM (CM. pa3zen 7), UCXO/sl U3 KOHKPETHBIX YCIOBUM CTPOUTENILCTBA.

8.4.4.2 I'myObuHa pa3rpy30YHBIX CKBOXKHH MPUHUMAETCS W3 YCJIOBHUS MPUOIH-
KEHUsI K OypoBOMY KaHaiy (IPOXOJ HAUOOJBIIEro PacUIUpUTENs) Ha PacCTOsHUE,
Kak npasuiio, ot 0,2 10 0,5 M.

8.4.4.3 TunoBas cxema pa3rpy304HOI CKBa)KWHBI IPUBE/ICHA HA PUCYHKE 8.2.

8.4.5 JlozumeTpuueckue KOJOALBI JIOJKHBI YCTPAUBAThCS IS CICKEHHUS 3a
YPOBHEM TPYHTOBBIX BOJI, IOJHSATHEM M JaBJICHHEM OYpOBOIO pacTBOpa MpHU Mpo-
XOJIKE.

Jlo3uMeTpudecKkue KOJIOAIBI MOTYT UCIIOJIb30BAaThCS KaK B KOMILJIEKCE C pa3-
TPY30YHBIMHM CKBa)XMHAMU, TaK U OTACIBHO, HA TOIXO0JIEC K BAXHOMY OOBEKTY, IS
KOPPEKTUPOBKHU TEXHOJIOTUU OYpEHUs U COCTaBa pacTBOpa.

8.5 bypeHue NUI0THOM CKBAKHHBI

8.5.1 bypeHue A0MKHO HAYMHATHCS MOCJE KOHTPOJS PACHOJIOKEHHS, 3aKpen-
JIeHUsl U 3a3eMJIeHUs1 OypOBOM YCTaHOBKH, a TaK»e MOJArOTOBKH OypOBOTO pacTBOpa,
B 00beMe HEOOXOIMMOM JIJIsI TPOXOJIKU CKBXKHUHBI (M. 9.3).

8.5.2 bypeHune Nua0THON CKBaKUHBI JIOJKHO MPOU3BOAUTHCS MO MPETyCMOT-
PEHHBIM MPOEKTOM YTJIOM BXOJa B TPYHT U MO MPOEKTHOW TPACKTOPUU B COOTBET-
CTBUU C MPOQUIIEM U MJIAHOM MPOKJIATKU KOMMYHHUKAIIUH (CM. pUCYHOK 8.3).

8.5.3 bypenue ocyiecTBisieTcs nepeaoBbiM OypoM CO CMEHHBIMU HacaJKaMH
JUTSI pa3IMYHbIX BUJIOB IpyHTA. MI3MeHeHue HarpaBjieHUs] OypeHUs OCYIIECTBIACTCS
IpY TOMOUIY UMEIOIEeH CKOoCc OypOBOM JIOMATKH, pa3MENIaeMOU MO LIEHTPY Mepeo-
BOrO Oypa.

8.5.3.1 Tun ucnoap3yemMoro nepeaoBoro Oypa cieayeT BbIOUpaTh B 3aBUCUMO-

CTH OT TUJIPOTEOJIOTUYECKUX YCIOBUH C y4eTOM pekomeHaamui /1.3.2.

* CKBa)KI/IHLI, KOJIOAUBI MAJIOI'0 AMaMETpa, OCHAILICHHBIC ITbE30METPAMU.
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I — 3armynika ¢ BEeHTWIALIMOHHBIM OTBEPCTHEM;

2 — TpyHTOBAas 3aChIIKa;

3 — 3aMoJIHEHNE TaMIIOHAKHBIM TJIMHOLIEMEHTHBIM PAaCTBOPOM;
4 — cTBOJ cKBaXXMHBI AMaMeTpoM 200 mm;

5 — [IBX-tpyb6a nuamerpom ot 75 o 100 mwm;

6 — rpaBuiinas 3aceinka ot 0,5 1o 1,0 m;

7 — iephopHupOBaHHBIN HUITBT;

8 — BOoJIOHETIpOHMIIAEMAsl 3arTyIIKa;

9 — 6ypoBoii ctBon ckBakunbl [ Hb nocne pacmmpenus

Pucynok 8.2 — Cxema pa3rpy304HOi CKBaKUHbI

MCII
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Hauano Tpacchl.
Touka Bxoaa

i Touka Bbixoaa

Sns HanpaBnenue 6ypesns —» =

N
- -

Koweu Tpacchl.

Tpacca
OypeHus

Kabenb
BypoBas wraHra  |(BoamoxeH)

BypoBas
efbHbI 30HA \IO/10BKa

Pucynok 8.3 — HanpaiieHHoe OypeHre MUIOTHON CKBaKHUHBI
8.5.3.2 lnsa ckanbHbIX Topof 1o 'OCT 25100 nenecoodpa3Ho UCIOIL30BaHUE
3a00HHOTO JIBUTATENs TMOBBIMIAIOIIETO MPOU3BOIUTEIHHOCTh OYpoBBIX padot. [lpu
3TOM HEOO0XOJUMO YUMUTHIBATh YBEJIMYEHHE pacxoja OypoBOro pacTBOpPa, COOTBET-

CTBEHHO XapaKTepUCTUKaM 000pYAOBaHHUS.

[Ipumeuanue — 3a00WHBIN IBUTATEIh — YCTPOUCTBO B COCTaBE OYPOBOI KOJIOHHBI, TIPE-
oOpa3syroliee, Kak MpaBUio, THAPABIMYECKYIO SHEPTUIO MOTOKAa OypoOBOr0O pacTBOpa B MeXaHUYe-
CKyI0 paboTy (BpalaTeabHy0 WIH YIAPHYIO) TOPOI0pa3pyIIAIOUIET0 HHCTPYMEHTA.

8.5.4 B nporiecce NpoXOAKH MUITOTHONW CKBaKUHBI JIOJKEH BECTUCH KOHTPOJIb
TpPaeKTOpuH OYpPEHUs C HMCIOJIh30BAHUEM CIICIUAIBLHBIX JOKAIMOHHBIX CUCTEM (CM.
J1.5). Kontpoisb TpaekTopuu OypeHus OCyIIECTBISIETCS 110 HHGOPMAIIMH O MECTOIIO-

JIO’)KEHUH, TIIyOuHE, YKIIOHE, KpEeHE (10 Yacamy), a3uMyTe OypOBOI IOJIOBKHU.

o *
Hp nMedaHnue - Ha TouHocTs N3MCPCHUHU MOI'YT OKa3aThb BIIMAHUC aKTUBHBIC U ITACCHUB-

*ok o
HBIC ITIOMEXU OT HOCTOpOHHI/IX HNCTOYHUKOB U q)H?;I’I‘IeCKI/IX CBOHUCTB prHTOB.

8.5.5 lyig KOppeKUHrH TPAeKTOPUHU JOJKHO ObITh OCTAHOBJIEHO BpallleHue Oy-
POBBIX IITAHT, YCTAHOBJICH CKOC OypOBOHW TOJIOBKH B HY)KHOM TOJIOKEHUH U OCY-
IIECTBJICHO 3aJIaBJIMBAHME IUTAHT 10 JOCTHXEHHUS OYypOBOW T'OJIOBKOM MPOEKTHOU
Tpaektopuu. [Ipu HeoOXoquMOCTH OypOoBasi TOJOBKA MOXKET OBITh OTBE/IEHA Ha3a/ Ha
JUTMHY OJTHOM MJTM HECKOJIbKUX IITAHT C MOCJIEIYIONIEH KOpPEKIUei TpaekTopun Oy-
peHusl.

8.5.6 B mporiecce OypeHus yepe3 mojibie OypoBbIe MITAaHTH U (DOPCYHKHU TOPO-

JOpa3pyIIaroIIero HHCTPYMEHTA Ha 32001 moiaeTcs OypoBOi pacTBOp.
I[Ipumeuyanue — BypoBoil pacTBOp pa3MbIBaeT rpyHT, CHHXKAET TPEHHE, OXJIaXIaeT Oyp,

3aI0JIHACT CKBOXKUHY M IIPEIOXPAHSET €€ OT 00BAJIOB, BHIHOCUT HA MIOBEPXHOCTH OypOBOii IIu1aM.

* ~
['enepupyroIiye 31eKTPOMarHUTHBIE CUTHANIBI PUOOPHI, yCTPOKUCTBA, Kabenu u Jp.

EE
HO,Z[3€MHBI€ METAJINIMYCCKUEC O6’BeKTBI, TOKOHpOBOI[HH_[I/Ie HOpO,Z[BI, COJICHAas BOJIa U I[p
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8.5.7 dakTnueckoe BpeMs, HEOOXOAUMOE JUIsi OypeHUs] MUIOTHOW CKBa)KUHBI
WIN pacupenus OypoBOro KaHaja, 3aBUCHT OT AWaMeTpa U JUIMHBI IPOXOJIKH, MPO-
U3BOJIUTEILHOCTH MOJAIOIIEr0 HAcOCa, BI3KOCTH OYpOBOIO PacCTBOPA, MOIIIHOCTH
OypOBOIl YCTaHOBKH, THAPOTECOJOTUYECKUX YCIOBUN, OCOOCHHOCTEH KOHCTPYKIIUU
OypOBOr0 HHCTPYMEHTA.

MunumansrHOe BpeMsi (camMoe CKOpOoCTHOoe OypeHue), Tpelyroiieecs s Mpo-

CK8
min 9

XOJIKU MUJIOTHON CKBa)KUHBI HAa JUTMHY OJHOIN OypOBOM LITaHTH ¢ , MUH, ONpPEaEs-

eTcs 1o hopmylie

, d’ K
£ =0,785 ey
K 11

H H

ws (15)

rae  d,— auameTp MAJIOTHOW CKBAKUHBI, M;

K, — xoaddunueHT pacxona OypoBoro pacTsopa Ha eIMHULY 00beMa CKBaXKH-
HbI IPUHUMAETCS 10 Tabnuiie 9.2;

K, - xoppexTupytomuii K03QGUIIUEHT IS TPOU3BOAUTEIIBHOCTH MOAIOIIETO

Hacoca, CHH}KaIOHIHfICH C YBCIIMYCHHUECM BA3KOCTH 6yp0BOFO pacTBOpa;

[Ipumeuvanue — Ilpu Bsaskoctu oT 40 g0 60 cex KOppeKTUPYIOMUA KOIPIUIIUESHT
K,=0,8.

HH — IPOU3BOAUTCIIBHOCTD IMOAAI0IICTO HACOCA, M3/MI/IH;

{ w— nnvHA OYpOBOM IITAHTH, M.

CK8
max

8.5.8 MakcumainbHasi CKOPOCTh MUJIOTHOTO OypeHUs V.,  M/MHH, OIpEIeseT-

cs 1o hopmyiie:

veo = L (16)

max CcK
min

8.5.9 Ecnu rpyHTOBBIE YyCIIOBHS, KOA(PPUIUEHT pacxoa U BA3KOCTh OypOBOIro
pacTBOpa MEHSIOTCA MO JJIMHE TPACChl MEPEXo/ia, MpuBeaeHHbIE B 8.5.7 — 8.5.8 Tex-
HOJIOTUYECKUE TapaMeTpbl JOJDKHBI ONPEACNAThCA AN KaXIOro XapaKTepHOro
y4dacTka.

8.5.10 PacyeTbl MakcMMalbHBIX CKOpOCTEH OypeHHsl, MPOTATUBAHUS U HEOO-
XOJIMMBIX 00bEMOB OYpPOBOr0 pacTBOpa CJeAyEeT MPOU3BOJIUTH MpU NMoAroToBke Tex-
HoJIorn4yeckoro perjamenta B coctane [1IIP (cm. 8.2.6).
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8.5.11 JIns kaxaoro TUIa TPyHTa JOJKHBI UCIOJIL30BaThCA OMNpENENIIeMbIC B
[TITP cooTHOIIEHNS MEXTy JaBICHUEM MoJa4uu OypoBOTO pacTBopa, JUAMETPOM BbI-
XOJIHBIX COIlel OypOBOM TOJOBKH (OMPEIEISIOT MOCTYNAINU 00beM pacTBOpa), Mo-
Ka3aTeNsiMU BSI3KOCTU OypOBOTO pacTBOpPa, CKOPOCTH OYpEHHs U MPOTATHBAHUS pac-
HIUPUTEJIS.
B Tabnuue 8.2 npuBeneHbl pEKOMEHIyeMble TTOKa3aTelu COOTHOLIEHHUS T€0J0-
TUYECKHUX YCJIOBHM U TEXHOJIOTMUECKUX MapaMeTpoB MpHU OypeHUH.

Tab6numa 8.2 — TexHonoruueckue napaMmeTpsl Oypenus (auametp d < 225 mMm)

Tun rpyHTa mmo Bsizkocth OypoBo- | [Imametp packpel- | JlaBneHue noaadu MaxkcumanbHas
ro pacTBOpa, CeK THS BBIXOJTHOT'O OypoBOro pacTBo- CKOpOCTh Oype-
TOCT 25100 b b coria OypoBoi P pa, MII)'Ia HE}I, M/MI/}I,}I:
TOJIOBKH, MM
I'munbl TBepabie u 30-40 1,0 8—-10 2.4
TTOJTyTBEPABIC
I'muapl  Tyromia- 30-40 1,0 8-10 1,5-24
CTHYHEIE
I'nmuabel  MsITKOTLIA- 40 - 60 1,5 6-8 2,4
CTHYHEIE
I'muebl TEKyderia- 40 - 60 1,5 6-38 1,2-1,8
CTHYHEIE
Cymecu TBepabIe 60 — 80 1,5-23 6—-8 3,0
Cymecu miacTuy- 60 — 80 1,5-23 6-38 1,5-1,8
HEIE
Tlecku MEJIKHE 40 - 60 3,0 2-5 4,0
CBSI3HBIC
Ilecku BoOmOHACHI- 40 — 60 3,0 2-5 24-40
IEHHBIC
Ilecku kpymHO3€Ep- 60 — 80 2,3-3,0 4-6 3,0
HHCTBIE
I'paBuitno- 100 2,3-3,0 4-6 1,8—-24
rajeyHUKOBBIC
TPYHTHI

8.5.12 B mpouecce npousBocTBa pabOT AOHKHBI KOHTPOJIUPOBATHCS: ITUPKY-
Js1ust OypoBOTO pacTBOpa, €ro pacxojl, COOTBETCTBUE TPYHTOB IPOEKTY, a MpH
HEOOXOJMMOCTH BBIMOJHATHCA KOPPEKTUPOBKU COCTaBa pacTBOpa U TEXHOJIOTHYe-
CKHX MapaMeTpoB OypeHHs.

8.5.13 HanpapnenHoe OypeHHE TMUIOTHOM CKBaKUHBI JIOJHDKHO 3aBEpIIAThCS
BBIXOJIOM Oypa B 3aJJaHHON MPOEKTOM TOYKE Ha MOBEPXHOCTh WJIM B CHEIHUATBHO

MOJATOTOBJIEHHBIN NPUSMOK (IIPUEMHBIN KOTJIOBAH).
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8.5.14 Ilo naHHBIM KOHTPOJS TPAEKTOPUU B MPOLIECCE MPOXOAKH MHIOTHOU
CKBAKMHBI JIOJDKHA OBITH O(QOpMIIEHA HCHOJHUTENbHAs JOKYMEHTALMs: MPOTOKOJI
OypeHus, (popma KOTOpOro npuBeneHa B npuioxkeHun K, deprexxu (pakTuueckoro
npouIs U MIaHa MUIOTHON CKBAXKHUHBI.
8.6 Paciumpenne CKBasKUHbI
8.6.1 Pacmmpenre CKBaKMHBI CIEIYyET MPOU3BOAUTH MOCIE 3aBEPIICHUS IPO-
XOJKU MUJIOTHOM CKBaXKMHBI. B3ameH OypoBO# T'OJIOBKM K KOJIOHHE LITaHT HEOOXO-
MO NIPUCOECIUHUTD PACIIUPUTEND U NMPOTSIHYTHh C OJHOBPEMEHHBIM BpAICHUEM Ye-

pe3 CKBaKMHY B HaIlpaBJICHUU K OypOBON yCTaHOBKE (CM. PUCYHOK 8.4).

[Ipumeuanus

1 B xadecTBe pacmmpuTenei 1uisi pa3TuyHbIX TUIIOB IPYHTOB MPUMEHSIOTCS CHEIHAIU3UPO-
BAaHHBIC PUMCPLI, ITPOU3BOASAIINEC PE3aHUC, CKAJIBIBAHUC U YIUNIOTHCHUC I'PYHTA.

2 Pumephl CHa0XKarOTCSI BBICOKOTIPOYHBIMHU PEXYIIUMU KPOMKAMH M TIOPOJ0Opa3pyIIArOIIH-
MU HacaJIKaMH.

3 OCHOBHBIE THUIIBI U XaPAKTEPUCTUKHU PaCIIUPUTEIEH CKBaKUH NpUBeIeHbI B [[.3.2.

Hauano Tpacchbl.
Touka Bxoaa

i < Touka BbIxoga
~ e co—|

Tes ~ E <— HanpaBneHue paclmpeHus N -
<1

Pucynok 8.4 — Pacmmpenue CKBaXXHHbI

KoHew Tpacchbl.

o=
-

7y N\

8.6.2 Mcnosib3yemasi KOHCTPYKIUS PACIIUPUTENS JAOJIKHA MAKCUMAIIBHO COOT-
BETCTBOBATh MH)XKEHEPHO-T€OJIOTHYECKUM YCIIOBHSM IO Tpacce Mepexoja U orpese-
asieTcsl PU3NKO-MEXaHUYECKUMH CBOMCTBAMH U CTPYKTYPHBIMU OCOOCHHOCTSIMU Pa3-
OypuBaeMbIX TPYHTOB.

8.6.3 Ha mpoTspkeHHHM BCero srara pacuiMpeHusi CO CTOPOHBI TPyOOTpoBOa
(TOYKH BBIXO/A) JTOJDKHO OCYIIECTBISITHCA HEMPEPHIBHOEC HApPAIIMBAHHUE MHUIOTHBIX
HITAHT 32 PACUIMPUTEIIEM, YTOOBI B CKBKMHE TOCTOSIHHO HAXOUJIach 1ieast
OypoBasi KOJIOHHA.

8.6.4 Ha Bcex aTamax mpou3BOJCTBAa palbOT (OypeHUE MUIOTHOW CKBAXKWHBI,
paciipenue OypoBOTo KaHaja, IPOTITMBAHUE TPYOONPOBOJIa) B CKBAXKUHY JOJKEH
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Mo/IaBaThCsl OYpPOBOM pacTBOp I yaaleHus OypoBOro mjiama, CTaOWiIu3amuul |
CMa3KHU CTEHOK KaHaJa.

8.6.5 lmameTrp OypoBOro KaHajia, KOJUYECTBO MOCIEAOBATENIbHBIX XO/J0B pac-
LIMPUTENEHN, UX TUIBI U AuaMeTpsl, omnpenesnstorcs [P B 3aBucumoctr ot nuamer-
pa TpyOompoBoja (makera TpyO), JJIMHBI W TpacChl Mepexoja, HHXEHEPHO-
re0JIOTUYECKUX YCIOBUM, XapaKTEPUCTUK OypOBON YCTAHOBKM M BCIOMOIaTE€ILHOTO
obopynoBanusi. [[ns obecriedeHus] MpOTATUBAHUS TPYOONMpPOBOJA OKOHYATEIbHBIN
nuaMeTp OypoBOro KaHalla JIOJDKEH, Kak MPaBUIIO, IPEBBIIAaTh Ha BeauuuHy oT 20 %
10 50 % BHENTHUHN AHaMeTp TPyOOTPOBOA, BKIIOUYAs TOKPHITUE U U3OJISIIUIO.

JInst TBEpABIX CBA3HBIX TPYHTOB (CyXOM TYrOIUIACTUYHOW TJIMHBI, MJIOTHOTO
CJIEKABIIIETOCS TECKa ¢ TBEPAbIMU BKIIIOUEHUSAMH) AUMAMETp OypoBOro KaHama A0J-
KeH cocTaBysTh 1,3 — 1,5 auametpa TpyOHI.

8.6.6 3a30p Mex1y HauOOJBIIMM BHEIIHUM JUAMETPOM MPOTIATUBAEMOIO TPY-
OOMpOBOJIa U TPYHTOM HE JIOJDKEH MpeBbImaTh 150 M.

PekomeHyeMble COOTHOLIEHUSI MEXAY JJIMHOM Mepexona, IUaMeTpaMu Ipo-
TATMBAEMOI0 TpyOoInpoBoaa (nmakera Tpyd) U OypoBOTo KaHaia MpUBEJICHBI B TaOJIu-

e 8.3.

Tabmauma 8.3
HapyxHbiii quameTp Tpy060- JnuHa nepexona, M JuameTp OypoBoro kaHana,
npoBoja (dy) mubo makeTa HE MEHEe, MM
TpyO, MM
Jo 50 1,2 dy
50-99 1,3 dy
o 200

100 — 299 1,4 dy
Cs. 300 dy +100

50-99 1,3 dy

201-599 100 —299 1,4 dy

Cs. 300 1,5 dy

Cspiize 600 Cs. 100 dy+300

8.6.7 MunnManbHOE BpeMs, TpeOyromieecs i paclIupeHusl MAJIOTHOW CKBa-

KUHBI, t? MHH, JO0 IIPOCKTHOI0O AuaMeTpa 6ypOBOFO KaHaJla Ha IJINHY OI[HOﬁ CCK-

uu TpyOonpoBoaa (py OJTHOM MPOXO/IE PACIIUPUTENS) ONpenesieTcs o popmyIe:
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min

2
i =0,785- L Ko ) 17)
K -1l

H H

rae d, — auaMeTp paclIMPEeHHOH CKBaKUHBI (OypOBOro KaHana), M;

(,— JJIMHA CEKI[UU TPyOOIpPOBOIA, M.

[Ipu HECKOJBKUX TOCIEIOBATENbHO BBIMOIHSAEMBIX PACIIMPEHUSX CYMMUPY-
I0TCSI BPEMEHHBIE 3aTPaThl HA KaXKIYI0 ONEpaLuIo.
8.6.8 Jlyig kak1oro Mmpoxo/jia pacuIupuTesss MakCUMalbHasi CKOPOCTh €ro Mmpo-

TATUBAHUS vV’ , M/MHH, CHIDKaeTCsa 00paTHO MPOMOPIMOHATIBLHO YBEIUYEHUIO 00be-

max ?

Ma OypOBOro KaHaja u ornpezaensercs no Gopmyse:

2
vr =yos A (18)

max max d 2
P

I[Ipumeuanue — @opmynsl Ay pacuera BpeMeHH (17) 1 MakCUMaJIbHOM CKOPOCTH pac-

mupenus (18) garoT 3anac, He yUUTBIBasi HAJIMYKE 3aII0JIHEHHOM pacTBOPOM MUJIOTHOM CKBAXKHUHBI.

8.6.9 OnTumManbHasi CKOPOCTh MPOTITUBAHUS PACHIHUPUTENST OOBIYHO COCTABIISA-
et oT 0,3 mo 1,0 M/MuH U obecrieunBaeTCs OrpaHUYEHUEM TUIOMIAIN pa3padaTbiBae-
MOTO 320051 ¥ BRLIOOPOM PaCIHIMPUTENST COOTBETCTBYIOIIETO TUAMETPa.

8.6.10 B 3aBuCMMOCTH OT CTENEHU KPEMOCTU TPYHTOB' MpHU OIpeeTICHUN
IUIOIAny 32005 U AMAMETpa pacIIMpHUTENs NepBOM CTymneHu D,;, M, JOJKHBI OBITH
YUTEHBI CJIEIYIOIINE TPAHUYHbBIC 3HAUCHUSL:

- ISl MSITKMX M 3€MJIMCTBIX TPYHTOB MaKCUMaJIbHAs TUIOLIAAb 320051 COCTaBJIs-
et ot 0,4 10 0,5 M>, AMAMETp PACIIHPHUTEIIS IEPBOI CTYIICHH Dy —010,7 1o 0,8 m;

- I7Isl TPYHTOB CPEAHEN KPErmoCTH MaKCHMallbHas TUIOIIAAb 320051 COCTaBIISET
ot 0,3 1o 0,35 M , JMaMETp pacluMpuTens nepsou crynenu D, — ot 0,6 10 0,7 M;

- ISl KPEMKUX TPYHTOB MaKCUMaJbHas IJIomaas 3a0os coctasmsieT ot 0,1 mo
0,2 M*, IHaMeTp PACLIHPHUTENIS [IEePBOH CTYICHH D, —o10,3 10 0,5 m.

Hcxonss u3 mpUBENEHHBIX TPAHWYHBIX 3HAYEHUH U MPOEKTHOTO JAHaMerpa
CKB)KWHBI, TOJDKHBI OBITH OMPEEICHBI MPUMEPHOE YUCIIO MOCIEA0BATEIbHBIX dTa-
[OB PACIIMPEHUSA M PA3MEPHBIA PANl pacluuputesie. MUHUMabHBIMA IAr pacuvpe-

HUS CKBaXXUHBI (yBEJIMUEHUA quamerpa pacmupureis) — 100 mm.

* Knaccu(ukanus Kpenocty 1o [IpoToabaKoHOBY.
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8.6.11 Ilpu npoxnanke 311 MarucTpaabHBIX T'a30MPOBOAOB, HE(PTEIPOBOJOB U
He(TENPOAYKTONPOBOIOB, a TaKkKe TPYyOOIPOBOIOB MHOTO Ha3HAUEHUS MTPU HATTMYUU
1o Tpacce abpa3uBHBIX MOPOJ FOTOBHOCTh OypOBOTO KaHajla K MPOTATHUBAHUIO TPY-
OOmpoBOAAa YCTaHABIMBACTCA MPEABAPUTEIBHBIM MPOMYCKOM KanuOpa — CEKLIUU
(371eMeHTa) OCHOBHOM TPYObl MAKCUMAJILHOTO MPOEKTHOTO JUaMeTpa.

['oToBHOCTH OYpOBOro KaHajda K MPOTATHUBAHUIO TPYOONPOBOJA OLICHUBAETCS
OTCYTCTBHEM IOBPEXKJICHUN MOBEPXHOCTHOM HM30JSLUMU MpPOIMycKaeMoul TpyObl (Ka-
auopa).

8.7 Coopka TpyOonpoBoaa u opraHu3anms nepernda npu nogaye B rpyHT

8.7.1 TpeboBanus k mopsaky coopku npuBenaeHs B 8.7.1.1 —8.7.1.11.

8.7.1.1 Konctpykuust 1 pa3Mepbl CEKIM COOPHOTO TpyOONpOBOAA JOJIKHBI
OBITh YKa3aHbl B TPOEKTHOM TOKyMeHTauuu (cm. 7.2.4).

8.7.1.2 lns mpokiaakyd TPpyOONpPOBOJIOB U3 MOJMMEPHBIX TPYO AHAMETPOM 0
160 MM BKJIFOUUTENBHO PEKOMEHAYETCS MPUMEHSAThH JUIMHHOMEPHBIE TPYObl, TOCTaB-
JsieMble B KaTyIIKaXx.

8.7.1.3 COopka 1 moAroTOBKa TPyOOIPOBO/Ia IOJKHBI BECTUCH OJTHOBPEMEHHO,
orepexasi OypoBbie paboTel. K MOMEHTY 3aBepiiieHus paciiupeHus: 0ypoBoTro KaHaia
TpyOONPOBOJ] UJTK €r0 MEePEAOBOM YYaCTOK, PA3MEIIEHHbIA Ha TPOTUBOIIOIOKHON OT
OypOBOHM YCTaHOBKU CTOPOHE CKBa)XMHBI, JOJIKEH ObITh CKOMILIEKTOBAH, CBapeH (Co-
enuHeH My(dTaMu), U, B Cilydae HeOOXOAUMOCTH, MTOATOTOBJIEH K MPOTITUBAHUIO Y-
TE€M YCTAaHOBKHU Ha POJIUKOBBIE OTOPBHI.

I[Ipumeuanue — IlpenBapurenbHas cOOpKa ydacTka IPOKJIAIbIBAEMOro TpyOOIpoBoOJa
WIN TI0O BO3MOKHOCTH PAcTsDKKa IUIETH TpyO MO Beeil AMHE mepexoia SBISeTCs MpeanoYTHTEb-
HBIM BAPHUAHTOM, TAaK KaK IIPY 9TOM COKpALIAcTCs BpeMs Ha MPOTATMBAHUE U CHUYKAETCSA PUCK, UTO

TPYOOIIPOBO/ 3aCTPSHET B CKBAYKUHE.

8.7.1.4 B CTECHEHHBIX YCJIOBHSX CTPOMTENBCTBA JOIYCKAETCS MNPOU3BOJIUTH
cOOpKy TpyOOmpOBOJa B MPOIECCe MPOTATUBAHUS ITYTEM IOCIIEIOBATEILHOTO Hapa-
IIMBAaHMS TUIETU COETMHEHUEM ceKUui TpyO. IIpu sToM HEOOX0MMO IPETYCMOTPETH
MEpBI M0 00ECHEUYEHNI0 YCTOMYMBOCTH CTEHOK PACHIMPEHHOro OypOBOTO KaHajga OT

00OpyILIeHUsI TPU TEXHOJOTUYECKUX NIEPEPhIBAX B MPOTATUBAHUU.
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8.7.1.5 Tlorpy3ouHo-pa3rpy304uHbie pabOThI, XpaHEHNE U MOHTAX CEKIIUU TPyO
JOJDKHBI TIPOU3BOUTHCS, HE IOMyCKas ux aedopmaruii 1 MEXaHHIEeCKUX TTOBPEkK/Ie-
HUM TTIOKPBITHUS.

8.7.1.6 lns  HedTENpOMYyKTOMPOBOJIOB U3 CTAIbHBIX TPyO CBapOUYHO-
MOHTa)KHbIE Pa0OTHI JOJDKHBI BBIMTOJIHATHCS B cooTBeTcTBUU ¢ MCH 34-01, mpu aToM
HEO00XO0IMMO KOHTPOJIUPOBATh KAYECTBO BCEX CTHIKOB.

8.7.1.7 OuncTKa MOJIOCTH W TUAPABIUYECKOE HCIBITAHUE ydacTKa TpyOompo-
BOJIa JIOJDKHBI BBITIOJHATHCS B cOOTBETCTBUU ¢ TpeboBanusiMmu MCH 34-01 u cneru-
ATM3UPOBAHHBIX PETJIAMEHTOB, pa3paldaThIBa€MbIX [JI JAHHOTO OOBEKTa MO MPO-
KJIQJIKE TIOJI3€MHBIX MHKEHEPHBIX KOMMYHUKAIUH.

8.7.1.8 N3ossitiuio CTHIKOB TPYO JTODKHBI MTPOU3BOJIUTH TOCHIE TOJIYYEHUS 3a-
KJIFOUEHUH O KaueCTBE CBAPKU U MPEABAPUTEIBHOIO TUJIPABINYECKOTO HCIBITAHUS
TpyOoIpoBoAa.

8.7.1.9 Jlns u3onamu CBapHBIX CTHIKOB TPYO C 3aBOJICKUM HAPY>KHBIM MOKPbI-
THEM Ha OCHOBE SKCTPYJIHWPOBAHHOTO MOJIUATUIIEHA, KAK MPABUJIO, JOJKHBI IIpUME-
HATHCS TEPMOYCAKHUBAIOIINECS MTOJTUMEPHBIE JICHThI (MaHXXeThl). HaxsecT uzoasuuu
CTBIKA Ha 3aBOJICKOE MOKPBITHE TPYO JOIHKEH OBITH HE MeHee 7,5 cM. M3omsius cThI-
KOB 110 CBOMM MapameTpaM He JOJDKHA yCTynaTh OCHOBHOMY H3OJISIIIMOHHOMY IIO-
KPBITHIO.

8.7.1.10 ITpu ctpoutenncTBe 311 razopacnpeenuTeNbHbIX CUCTEM COCTUHEHUS
MOJIMATUJICHOBBIX TPYO MEXTY COOOM U ¢ MOJUAITUIICHOBBIMU COEIUHUTEIbHBIMU Jie-
TaJISIMU BBITIOJIHSIFOTCS TIPU TTOMOIIX MYy (T ¢ 3aKJIaHBIMHA HarpeBaTeIs MU WA BCTHIK
HarpeThiM HHCTPYMEHTOM.

8.7.2 COopky mieTu TpyOOINpOBOJa HA POJUKOBBIX ONMOpax CJIEAYET BBINOJ-
HATH B cOOTBeTCTBUM € 8.7.2.1 — 8.7.2.6.

8.7.2.1 Ilnetp TpyOOINPOBOAA, MOATOTOBICHHYIO JJIsl ONEPALIMK MPOTITMBAHMS,
1€J1€CO00pa3HO pa3MeIlaTh Ha CIIELMAIBHBIX POJIMKOBBIX OMIOPAX, YMEHbILIAIOIIUX 10
MUHHUMYMa COTIPOTUBIICHUE TPCHUS M CHIDKAIOIINX HEOOXOAMMOE YCUIIHE TSTH.

B kadecTBe pOJMKOBBIX OINOpP, KaK MPaBUJIO, UCIOIB3YIOTCS CTaJbHBIE PaMbl,

Ha KOTOPBIE KPEISTCS POJIMKHU U3 TBEPIOM PE3UHBI WU MOJIMYPETaHa C IIaPOBBIMHU
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NOAIINITHUKAMU.

Ha uHBeHTapHBIX OMOpax HIMPUHA PACIOJIOKEHUS POJIMKOB JOJKHA PEryJiv-
POBATHCS MPHU UCTOJIB30BAaHUM TPYO pa3HBIX pa3MEPOB.

8.7.2.2 PonukoBbIe ONOPHI JOJIKHBI 00ECIICUNBATD:

- paBHOMEpHOE paclpeiesieHie Harpy3Ku OT Beca IJIETH TPyOOoIpoBOa;

- MUHUMAJIBbHBIN KO3 (QUITMEHT TpeHUS KaueHHUs TPYyOOIpPOBOIa IO POJIUKaM;

- IONEPEYHYI0 YCTOMYHUBOCTH YIIOKEHHOTO TPyOONpOBO/Ia MPHU €ro nepemMertie-
HUU;

- COXPAHHOCTb U30JISILIMOHHOTO MOKPBITUS TPYO MPHU MPOTACKUBAHHUH.

8.7.2.3 'aGaputhbl ONop M PacCCTOSHUA MEXKAY HUMH CIEAYyeT OINpeNessaTh U3
YCIIOBUU:

- IPEIOTBPALLIEHUSI HEJOMYCTUMBIX JedopMmaiuii TpyOonpoBoaa (mporuod, BbI-
ruod);

- obecnieyeHusl COXPAaHHOCTU BHEIIHETO 3aIlIUTHOTO MOKPBITHS;

- MUHHUMHU3ALIUU 0CAJI0K OTIOP JUIsl TSXKEJIOro TpyOOIpoBoa.

Hecymast cnocoOHOCTh KOHCTPYKIIMM M OCHOBAHUS POJIMKOBBIX OIOP C y4ETOM
BO3MOYKHOUM MEPErpy3KH 3a CUET HEMOJHON padoThl OIIKANUIIUX OMOp JIOJDKHA TIpe-
BBIIIATh PACUETHYIO HAarpy3Ky He MeHee ueM B 1,5 paza. Harpysku Ha onopsl AOTK-
HBI PETYJIUPOBATHCS MYTEM U3MEHEHUS X BBICOTHOTO TOJIOKEHHUS.

8.7.2.4 KoHCTpyKIus ONOp 0JKHA MPEAOTBpaliaTh UX ocaaky. Omnopel MOTYyT
3arayOJsThCS B TPYHT M yCTPaMBaThCs Ha 11€0€HOYHOM OCHOBAHUMU.

8.7.2.5 BbICOTHBIE OTMETKHM M COOCHOCTH OMOp JOJIKHBI KOHTPOJIUPOBATHCA
reofie3ndeckuMu MeronaMu. Onopbl JOJKHBI ObITh YCTaHOBJIEHBI 0€3 MEPEKOCOB B
IPOJIOJIBHOM U MOINEPEYHOM HampaiieHuax. Jlo Hadana cOOpKH M MPOTSKKU TUIETH
TpyOOIIPOBOJa POJMKOBBIE HAIPABIAIOIIME HEOOXOIMMO MPOBEPUTH U CMa3aTh BO
n30exaHue 3aKIMHUBAHUS OTIEIbHBIX POJIMKOB.

8.7.2.6 TpyOorpoBoa B Tmpolecce MPOTIATMBAHUS JOKEH MOIACPKUBATHCS
KpaHOM-TpyOoyKiaguukoM. He gomyckaercst caMonpou3BOJIbHOE IEPEMELICHUE TPY-

OompoBoJia Ha OTOpax.
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8.7.3 YcrpoiictBo mepernba TpyOOMPOBOJa BBIONHATE B COOTBETCTBUU C
8.7.3.1-8.7.34.
8.7.3.1 Ins obecrnieyeHus mogavyu CTaIbLHOTO TPYyOOIpoBoaa B OYpoBOM KaHa
II0JT OTIPEICNICHHBIM YTJIOM M MPEAOTBPAIlCHUs HEAOMyCTUMBIX JedopMaluii Ha pa-
Ooueli TIoIIaKe ¢ TPYOHOH CTOPOHBI TPYOOIIPOBO IOJKEH OBITh MEPEBEACH U3 TO-
PUBOHTAIHHOTO TMOJOKEHUsI (Ha COOpPOYHOM YyYacTKe) B YIroJl BbIXOJa MHJIOTHOM
CKB&)XHHBI ITyTEM MPUJIAaHUS €My COOTBETCTBYIOIIETO meperuda (CM. pUCyHOK 8.5).
8.7.3.2 HeoO6xoaumpli meperud TpyOOINpoBOa CO3/IaeTCs MyTeM pa3MeIleHUs
IJICTH HAa MPOMEXYTOYHBIX OTIOPaX, BBICOTA KOTOPHIX YMEHBINAETCS B CTOPOHY TOUKH
BbIX0Ja (cM. pucyHok 8.5). IlepBas ponaukoBas omnopa JOJDKHA pa3MeIlaThesl HEMo-
CPEJICTBEHHO Y TOYKH BBIXO/IA.
8.7.3.3 PaccTanoBKa onop (Ha3Ha4Y€HHUE BBICOTHI U PACCTOSIHUAS MEX/ly HUMH) B
30HE Ieperuda OnpeAesseTcss pacueToM HanpsLDKEHHO J1e(OpMUPOBAHHOTO COCTOSI-
HUS TpyOOIIPOBO/IA C YUETOM CIEIYIONINX XapaKTePUCTHK:
- M3rubOHAast )KECTKOCTh TPYO;
- YTOJI BX0/1a B CKBOKHUHY;,
- YKJIOH CITyCKOBOM JOPOXKKH;
- IOIYCTUMbIC HATPy3KH Ha OTIOPHI.
8.7.3.4 PexoMeHIyeTCs MPUHUMATh PaIUyC TEXHOJOTHYECKOro meperuda co-
OpaHHOH Ha MOBEPXHOCTH IUIETH R;¢p, M, HE MEHEE:
Ruep =800 d, (19)
rae  d,— Hapy>XHBIA TUaMeTp TPyObI, M.
8.7.4 Ilomauy tuietu TpyOONpOBOa O€3 POTUKOBBIX OMOP BBHIMOIHATH B COOT-
BercTBuU ¢ 8.7.4.1 —8.7.4.3.
8.7.4.1 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHW CTPOUTEIBHOW IUIOLIAJAKU H
XapaKTEPUCTUK TPYyOONpoBOJa Mojaya cOOpaHHOM IJIETH B CKBAXKHUHY OOecrevuBa-

CTCA:
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TouHa BexOA3 MNeperub - FOPHECHTANEHEIR YyYacToK

Toqka Beiana Meperub FopMECHTANEHLIA YYaaTOK

Paneyc
neperiba

[ - rny6una BoIXOda CKBaX HHBI, Si— paccTossHHE MEJXJy ONOpaMu; R - panuyc nmeperuba;

O — yroa BeIX0/a; hi— BBICOTA OMODP BI

Pucynok 8.5 — Cxema ycTpolicTBa meperuda mpu NpoTAruBaHuu TpybompoBoga
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- BEPTHKAJIBHOW TPACCUPOBKOM MOJXOJHOTO Y4acTKa B CTBOpPE TPyOOmpoBoAa
(CTIyCKOBOM JTOPOKKH) C YUETOM JIOIMYCTUMOTO pajyca €CTECTBEHHOTO M3ruda Tpy-
0oMpoBo/Ia;
- IOIBEMOM TPYOOITPOBOIa C MOMOIIBIO TPYOOYKIaAUYUKOB MPU Pa3HOM BBICO-
T€ YAEPKUBAIOIINX KATKOB.
8.7.4.2 Ha 0OBOJIHEHHBIX y4acTKaxX MONWMBI TPYOOIPOBOI MOXKET MO/1aBaTHCS B
CKBXMHY II0 TpaHllee, 3aloJIHEHHOW  BOJAOM, €  IMOMOIIBKO  KPaHOB-
TpyOoyKiIaquukoB. [lnuHa tpanmien onpenensercs [P B 3aBUCUMOCTH OT KOHKpET-
HBIX YCIIOBUU CTPOUTENHCTBA, MIyOHMHA TpPaHIIEH JOJDKHA MPEBBINIATh OCAAKY Tijla-

BaloIIero Tpyoomnposoaa He MeHee ueM Ha 0,5 M.

I[Ipumeuanue — g obecieueHus nepernda TpyoOIpoBoia ¢ 3aJaHHBIM YIJIOM BXOJa B
CKB2XXHMHY B Ka4eCTBE CTALlMOHAPHBIX WU MEPEIBUKHBIX OMOP HA MOJXOIHOM y4acTKEe MOTYT HC-

M0JIb30BATHCS TPYOOYKIAUMKHU C TPOJIJICHHBIMU TIOJJBECKAMHU.

8.7.4.3 Jlns monaun B CKBaxuHy 1ietu tpybomnposona uz BULII B3amen po-
JMKOBBIX OMOP HEOOXOIUMO YCTaHABIMBATh HAIIPABIISAIONINE, TOAIEPKUBAIOIINE
IJIETh Y KaKJ0TO pacTpyOHO-3aMKOBOTO COEJIMHEHHUS.

8.8 IlporsiruBanue TpyOoONpPOBOAA

8.8.1 IIporaruBanue TpyOOMpoBOAA JOJKHO OCYILIECTBIATHCS C MUHUMAJb-
HBIM TIEPEPHIBOM MOCIIE 3aBEPIICHUS PACIIUPEHUS M KaauOpOBKM OypOBOTo KaHaia
no 8.6.11. IlpoTsiruBanue cieayeT NPOBOAUTH C UCIOIB30BAaHUEM ILIETEH TPyOOMpo-
BOJIa MAKCUMAJIbHOM JJIMHBI, OMIPEIEISIEMON MO YCIOBUAM PACTSKKU Ha CTPOMILIO-
HIaIKe.

8.8.2 Ilepen HavamoM MPOTATMBAHUS HEOOXOIUMO IMPOBECTU MPUEMKY CKOM-
MJIEKTOBAaHHOTO TPyOOIpoBoja (ydyacTka TpyOOonpoBo/a, rmakeTa TpyO) ¢ COCTaBICHU-

eM akTa 1o ¢popme, NpuBeCHHON B puiiokeHuu JI.
IIpumeuaHnus
1 AKT cocraBisieTcst uist HeTe- ¥ ra30mpoIyKTOIPOBOIOB, a TAKXKE MO TPEOOBAHUIO 3aKa3-
yuKa JJ1s1 COOPHBIX TPYyOOTIPOBOOB AramMeTpoM oT 500 Mm.
2 Jlns TpyO MpOTATHBAEMBIX MAKETOM, M3-32 BO3MOXKHOTO U3MEHEHHUS WX B3aUMOPACIIOIO-
XKEeHHs, HeoOXOoMMa MapKUPOBKa UX KOHIIOB (KJIeHMEeHHe, HecTUpaeMas Kpacka, Ha bl U T.11.).

8.8.3 Ha nepennuii koHen TpyOONPOBO/Ia CIIETYET YCTAHOBUTH OTOJIOBOK C
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3aKpEIJICHHBIM Ha HEM BEPTIIOIOM, IPEIOTBpPALIAIONIMM BpallleHue TPyOOIpoBOa.
K xoHITy KOJIOHHBI OYpPOBBIX HITAHT KPEMUTCS PaCIIUPUTENb TUaMETPOM, KaK MpaBH-

JI0, COOTBETCTBYIOIIUM IOCJIICAHEMY PACILIUPEHUIO.
[Ipumeuyanue — B oThAenbHBIX caydasX AUAMETpP PACHIMPUTENS MPU MPOTSHKKE TPYOBI

MOXET IPUHUMAThCS MEHee AruaMeTpa OypoBOro KaHaia.

COopka OypoBOl KOJOHHBI MpU MPOTSATHUBAHUHU TPHUBEJIEHA Ha pHUCYHKe 8.6.
OTron0BOK JOHKEH UMETH (POPMY, CHIDKAIOIITYIO JIOOOBOE CONPOTUBIIEHNE OYPOBOTO
pacTBOpa U NMPENSATCTBYIONIYIO Bpe3aHUIO TPyOOIPOBOAa B TPYHT NP MPOTITUBAHUU.

8.8.4 bypoBas ycTaHOBKA JOJIKHA 3aTATUBATh B CKBAXKMHY IUIETh MPOTACKUBA-
eMOro TpyOOIpoBO/a MO TPAEKTOPUU MUIOTHOM CKBAXXKUHBI (PUCYHOK 8.7).

[logauya GypoBOrO pacTBOpa B CKBaXKHHY JOJDKHA MPOU3BOAUTHCS HA BCEM
MPOTSKEHUU MPOTITUBAHUS TPYOOIPOBOIA.

8.8.5 TaroBoe ycunue He AOHKHO MPEBBILIATH MPEAEIbHO JOMYCTUMOTO 3Ha-
YEHUSs1, ONPEICTICHHOTO MPOESKTOM U3 YCIOBUS MPOYHOCTU TPYObl. BenuuuHy Tiroso-
ro yCWIHUsSl CJEAyeT KOHTPOJIMPOBATh MO IITAaTHBIM NMpUOOpaM OypOBOM YCTaHOBKH
WIM TPU MOMOUIM CHEHATIbHBIX PErUCTPUPYIOMIMX AUHAMOMETPOB, YCTaHABIIMBAe-
MBIX B COCTaBE MPOTATHBaEMON OypOBOil KOJIOHHBI, U (PUKCHUPOBATH B XKypHaJIe TPO-
M3BOJICTBA PaldoT.

8.8.6 Ilpouiecc mpotaruBanusi TpyOOnIpoBoAa sl MPEJOTBPALICHUS 3aKIMHU-
BaHUsl TPYObl B CKBaXHHE JIOJDKEH UATH 0€3 OCTAaHOBOK U IEPEpPHIBOB, MCKIIIOUast
000CHOBaHHbIE TEXHOJOTUYECKOW HEOOXOIUMOCTBIO MOACOSANHEHHSI HOBBIX IIIeTel
WJIU 3BEHBEB.

8.8.6.1 3anpeniaeTcss HAUMHATH NPOTATUBAHUE, €CJIM HEBO3MOXKHO 3aBEPILIUTH
ero 710 KOHIa U3-3a OrpaHUYEeHH Ha padoTy B HOouHOE BpeMsa. Eciau mporaruBanue
y’K€ Hauyaro, CJIEIyeT HMCIO0JIb30BaTh BCE OPraHMU3allMOHHO-TEXHOJOTUYECKHUE BO3-
MO>KHOCTH JUISI €70 MOJIHOTO 3aBEPILICHUSI.

8.8.6.2 Jlns npaBuiabHOM opranu3anuu padoT B coctase [P nomken ObITh
IpUBEJICH KaJeHAapHbIN rpaduK MPOKIAIKU MEepexo/ia, BKI0Yas I0YacoBbIE 3aTpa-

Thl BPCMCHH Ha IIPOTATHBAHHC.
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Pucynox 8.6— COopka OypoBOW KOJNOHHB AN NPOTATHBaHHA TpybompoBoga

Havano Tpaccebi. KoHeL, Tpaccel.
Touka Bxoaa Touka BbIxoaa.
S (Tpy6Has cTopoHa)

i — HanpagrneHue npotsrusaHus

poBas LWTaHra PaciumpuTent gjo:%:z%:?a% Tpy6onposog

Pucynox 8.7 — IlporsruBaHue TpybonmpoBoga uepe3 OypoBOo# kaHal Ha OYypOBYI YCTaHOBKY
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8.8.7 B ciyyae BBIHYXIEHHBIX TEXHOJIOITMYECKUX MEPEPHIBOB B MPOTATMBAHUH

TpyOOIPOBOJa JOKHBI MPOBOAUTHCS MEPUOAUYECKas IUPKYISAIUS OypoBOro pac-

TBOpa U MPOBOpaYMBaHKEe OypOBOM KOJIOHHBI, C TEM YTOOBI HCKIIOYUTH €€ MPUXBAT K
CTEHKaM KaHaJja.

8.8.8 IIpu 3HAYUTENBHON MPOTIKEHHOCTA TOPU3OHTAIBHOTO Y4aCTKA CKBAKH-

HbI JIJI1 YMEHBIIICHHS BEJIMYMHBI IUIABYYECTH TPYOOIpPOBOJIa U CHUKEHHS TSITOBBIX

YCUJIMH J0JDKHA IIPelyCMaTpUBaThCS OaiacTUpoBKa TpyOOIpoBoaa.

I[Ipumeuanue — Haxonsamuiics B 3alI0OJTHEHHOM PAacTBOPOM OypOBOM KaHalle MyCTOTE-
JBIA TPYOONPOBOJ MOKET BCIUIBIBATh M IMPUKMMATHCS K CTEHKAM, YBEJIMYMBAs TPEHHUE MPHU MPOTS-

THMBaHUU.

8.8.8.1 bannactupoBKka OCyIIECTBISETCS HEMOCPEICTBEHHBIM 3aJIMBOM BOJIbI B
MoJIOCTh pabodero TpyoOompoBoma. [logaua GammacTHON BOABI B HAXOJAIIYIOCS B
CKBa)XMHE 4acTh TPYyOOIPOBOIa AOJKHA BBIMOIHATHCS Yepe3 OMpeiesIeHHbIE MPOoMe-
KYTKH BPEMEHU B 3aBUCUMOCTH OT TE€MIIa MPOTITUBAHUS.

8.8.8.2 lna 3anmuBa BOABI IpH OaNIaCTUPOBKE TPYOONPOBOJA AOKHBI OBITH
MOJITOTOBJIEHBI BOJOMPOBOAHAS JIMHUA, MOJATAHYTash K TOYKE BbIXOAa Ha TpyOHOMU
CTOpPOHE, ¥ BBOJIUMBII BHYTPb THOKUI pyKaB.

8.8.8.3 He momyckaeTrcs nepenvB BOJIbI M YBEJIIMUEHUE HATPY30K HA MOJAXOIHOM
ydacTke TpyOompoBo/ia K CkBakuHe. Boza 3amonHeHust 1okHa BEIBOJUTHCS U3 TPY-
00IpoBOa MOCIIE MPOTATUBAHMUSL.

8.8.8.4 JlomyckaeTcs MPOBOAUTH OAJIIIAaCTUPOBKY MPOTITMBAEMOI0 TPYOOIpo-
BOJIa MOJIMATUJICHOBBIMH TPyOaMu C 3aMOJIHEHUEM MX BOAOW, METAJJIOM U JAPYTUMHU
MaTepHalaMH.

8.9 3aBepmaromue padoTnbl

8.9.1 Ilocne OKOHYAaHMS TPOTATUBAHUS U TPUEMKH TPyOOMpOBOJa OJHKHBI
OBITH BBITIOJIHEHBI CIEAYIOIIME PaOOTHI:

- IEMOHTaX TEXHOJOTUYECKUX YCTPOMCTB U CUCTEM;

- yaJeHue U YTHIN3alUs OCTaTKOB OypPOBBIX >KUIKOCTEH;

- YAQJICHHE U YTWIM3AIUsl OCTATKOB OYpOBOIO 1ILJIaMa;

- IEMOHTAX OTPAKJECHUN U oOpaTHas 3aChIlKa pabOYUX KOTIOBAHOB,
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MPUSMKOB U T.IL.;

- OYKMCTKA U TUTAHUPOBKA pab0YMX TUIOMIAJ0K Ha TOYKAX BXOJAa U BBIXO/A,;

- OYMCTKA U TEXO00CTyKUBaHUE OYpPOBBIX IITAHT U UHCTPYMEHTA,

- PEMOHT ¥ BOCCTAHOBJIEHUE MTOIBE3IHBIX JT0POT.

8.9.2 Tlo 3aBepiieHUU MPUEMKH TIPOJIOKEHHBIX MeTosioM ['Hb Tpy6GomnpoBoioB
MIPUMEHUTENBHO K Pa3JIMYHbIM BHUJIaM HH)KCHEPHBIX KOMMYHUKALIUI BBITTOIHSAIOTCS:

- CTBIKOBKA MIPOJIO’KEHHBIX pad0UYnX TPyO ¢ ydacTKaMu OTKPBITON MPOKIIAIKH;

- 3aKJIaJIKa B MPOJIOKEHHBIE PYTIApbI pabouux Tpyo;

- 3aKJ1aJIKa B MPOJIOKEHHBIE (PYTIIAPHI CUIIOBBIX Kaleseil;

- 3aKJ1aJIKa B MPOJIOKEHHBIE PyTIIApHI c1a00TOYHBIX Kabesne;

- YCTPOMCTBO Ha KOHI[AX MPOJIOKEHHBIX TPYyOOIMPOBOJOB KOJOMLEB, KaMep,
JIPEHAXKHBIX CUCTEM, 3aMIOPHBIX YCTPOUCTB U JIp.

8.9.3 CocTaB u CIOCOOBI BBITIOJIHEHUS 3aBEPIIAIOIINX TEXHOJIOTHYECKUX OIle-
pauuii JOJDKHBI OBITH MPETYCMOTPEHBI MPOEKTHBIMU PEIICHUSIMU Ha WHXKCHEPHbBIC
CETH, B COCTAaB KOTOPBIX BOILIM YYaCTKU MPOJIoKeHHBIX MeTooM ['Hb Tpybomposo-
JIOB.

8.10 OcobenHoCTH MPOU3BOACTBA PA0OT B XO0JIOAHBIH MEePUOJA roaa

8.10.1 JIyist mOBBIIEHUS] POU3BOJIUTELHOCTA U CHUXKEHUS JOMOIHUTEIIBHBIX
3aTpaT paboThl O OYPEHUIO PEKOMEHIYETCS BBIMOJHSITH MIPU MOJOKUTEIBHBIX TEM-
nepaTypax HapyKHOTO BO3/AyXa.

8.10.2 IIpu cpeaHecyTOUHBIX TEMIIEpATYpaxX B XOJOAHBIN nepro Huxke + 5 °C,
a TakKe Mpu OypeHWU U PacCIIUPEHUH OYPOBBIX KAaHAJIOB B BEYHOMEP3JIBIX TPYHTaX
clelyeT MPUHUMATh CIEIYIOUME MEphl M0 00ECIEeUEHUI0 KPYIIIOCYTOYHON Hempe-
PBIBHOM pabOTHI:

- y3€eJl PUroTOBJIEHUs OYpPOBOTO pacTBOpa, 00OPYAOBAHKE ISl €T0 MEePEeKauKu
U pereHepanuu J0JKHbI HAXOAUTHCS B TEIUISIKE;

- TpyOONpPOBOABI ISl MOJAaYM M OTKayKd OypOBOTO pacTBOpa IOJKHBI OBITH
YTEIJIEHBI;

- I TIPUTOTOBJICHUSI OYPOBBIX PAaCTBOPOB JIOJDKHA HMCIOJB30BAThCS BOJA C

temnepatypoii ot + 10 °C no + 40 °C u nob6aBku, odecreunBaonme uX Mopo30-
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YCTOMYHUBOCTb.
8.10.3 [Ipu temmnepaType HapykKHOTo Bo3ayxa Huke muHyc 20 °C OypeHue u

nepeKayka OypoBbIX PACTBOPOB HE JOJIKHBI BBITOTHATHCS.
I[ITpumeuanue — Kpome 3aBepiieHns NpoTsAruBaHus TpyOOIpoBOIa.

8.10.4 PaGoThI 10 MPOTATUBAHUIO Ta30MPOBOAOB JOKHBI MIPOU3BOIUTECS MPHU
TeMIlepaType Hapy>XKHOro Bo3ayxa He Huxke Munyc 15 °C. Ilpu Gonee Hu3KOM Temme-
paTtype Hapy>KHOTO BO3AyXa HEOOXOAMMO OpPraHU30BaTh MOAOTPEB MyTEM MPOIYCKa
MOJIOTPETOr0 BO3/AyXa 4Yepe3 MOATOTOBIEHHBIM K yKiIaake rasomnpoBoi. [Ipu stom
TeMrepaTypa MmoJorpeToro Bo3ayxa He JoJbkHa ObITh 6osee + 60 °C.

8.10.5 Pa3marbiBanue TpyO ¢ karymiek (OyXT) AOKHO MPOBOJUTHCS MPH TEM-
nepaType Hapy>KHOT'O BO3/yXa HE HUXKE YKa3aHHOM B TEXHUYECKOM JJOKYMEHTE M3T0-
TOBUTEJS Ha MapTuio. JlOMmycKaeTcsl BECTU pa3MaTbiBaHUE U IpU O0Jiee HUZKUX TeM-
neparypax, eciii Co3JaHbl YCIOBUS Ui MPEABApPUTEIHLHOTO MOAOrpeBa TpyO Ha Ka-
tymke (B Oyxte). [Ipu aToM nepepsiBbl B paboTe 10 MOJHOW YKIJIAJIKU TIJIETH U3 Ka-

TYIIKH HC JOITYCKArOTCA.

9 bypoBble pacTBOPBI

9.1 ®yHKIUH M IOKA3aTeJIM KayecTBa 0ypoBOro pacTreopa

9.1.1 Ilpu OypeHuM NUIOTHOW CKBa)XMHBI, paCLIMPEHUU OYpOBOro KaHajla U
OPOTATUBAaHUM TPYOONpPOBOIa HEOOXOIMMO MPUMEHSATH OypOBOW pacTBOp, KOTOPBIN
JI0JDKEH o0ecreunBarh:

- yiepKaHHE BO B3BEILIEHHOM COCTOSIHUM YacCTHUL] BBIOYPEHHOW MOPOJbI, OCO-
OCHHO MPU OCTAaHOBKE MOJAIOIIETO HACOCA, U BEIHOC UX U3 CKBAKHUHBI;

- IpeAynpeKAeHEe Ha0yXaH!sl U HaJIMIAHUS 4acTULl BBIOYPEHHOH MOPOJbI Ha
OypoBOl MHCTPYMEHT, IITAHTM W MPOTATMBAeMbId TPyOOINpPOBOA Npu OypeHUH B
cBa3HbIX rpyHTax no 'OCT 25100;

- YKpEIUIEHNUE CTEHOK CKBa)KMHBI, IPEJOTBpPALIEHNE UX O0pYyIIeHUs, 00pa30Ba-
HUE TOHKOW MPOYHON (DUIBTPALMOHHONW KOPKU C HU3KHM YPOBHEM BOJOINpPOHUIIAC-

MOCTH TIpH OypeHuH B HecBsizaHHBIX rpyHTax 1mo ['OCT 25100;
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- CMa3Ky U OXJaxKJeHrue OypoBOTr0 MHCTPYMEHTA M ILITAHT;
- Iepeiavy TUAPaBINYECKON SHeprun 3a00iHOMY BUTATEITIO.
9.1.2 Jlo Havana nmpou3BOACTBa pabOT Ha OCHOBAHUM WHXKEHEPHBIX JaHHBIX O
TOPHO-T€0JOTMYECKHUX YCIOBUSAX MO Tpace OypeHUs JOJKHBI OMPEENAThCA COCTaB U

CBOMCTBa OypOBOTO pacTBOpa.

I[Ilpumeuyanue — PekomeHayercss COCTaBUTH IUIaH, B KOTOPOM OIPEACISIOTCA MOTPeO-
HOCTh B KOMIIOHEHTAaX JUIsl IPUTOTOBJICHUsI OypOBOTO pacTBOpa M IUIAHUPYyEeMOe 3HAYCHHE TOKa3a-

Tesnei OypoBoro pactopa.

B nmporiecce paboT coctaB pacTBOpa MOAJICKHUT KOHTPOIIIO U MPU HEOOXOIUMO-
CTU KOPPEKTHPOBKE.

9.1.3 CpoiicTBa OypoBOro pacTBOpa CIEIYyET XapaKTepU30BaTh CIEAYIOUTUMHU
NOKa3aTeJIMHU:

- INIOTHOCTb;

- YCJIOBHAsl BSI3KOCTH;

- PEOJIOTMYECKUE XAPAKTEPUCTUKN (IMHAMHYECKOE HANpsDKEHWE CIBUTaA, ILIa-
ctryeckas u 3pPpeKTUBHAS BA3KOCTh, CTATUUECKOE HANIPSIKEHUE C/IBUTA);

- IOKa3artesb (GUIbTPaliH;

- TOJNIIMHA PUIBTPAIMOHHONW KOPKH;

- IPOLIEHTHOE COAEPKAHUE IECKA;

- MOKa3aTesib aKTUBHOCTU MOHOB Bogopoza (pH).

PexomenpyeMble TUIIOBBIE 3HAUYCHUSI TTOKa3aTelield KauyecTBa OypOBBIX PacTBO-
POB, OIpENEIsieMble METOJIOM MPAMBIX U3MEPEHHUI B COOTBETCTBUU C HKCILTyaTallH-
OHHOMW JJOKyMEHTAI[MEeN Ha CPE/ICTBA U3MEPEHMSI, PUBEJICHBI B Tabnue 9.1.

9.1.4 JIna xaXaoro KOHKPETHOTO O0BEKTa MO MPOKIAAKE IMOJI3EMHBIX HHXKe-
HEPHBIX KOMMYHHUKaIui MetooM ['Hb KoHTponbpHBIE TTOKa3aTenu KauecTBa OypoBo-
ro pacTBOpa, yCTAaHOBJIEHHbIE B 9.1.3, NOHKHBI ONPEAEIATHCI HA OCHOBAHUU PE3YJIb-

TaTOB JJA0OPATOPHOTO MOOOPA COCTaBA.
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Tabnuma 9.1
[Tapametpsl Enununna Pexomenny- | Cpencrso Jlonmyctumas
OypoBoOro pactsopa U3MEpEHUS €MOo€ 3Haye- | U3MEPEeHUs MOTPEIIHOCTh
HUE U3MEpEHUs
IInoTHOCTE r/em’ 1,01 - 1,04 [TukHOMETD + 0,001
VYcioBHas BI3KOCTh ISl TPYHTA: Boponka 105
IJIMHA, CYTJIMHOK c 30-45 Mapma ’
Cynech, MeCoK 40 - 60
eOeHb, CKabHas 10poJa 60 -80u
H ’ POl 6onee
OunpTp-
[TokazaTenb GpunbTpanuu cM’/30 mur | He Goxee 15 npec f +0,5
TonmuHa GUIBTPAITMOHHON KOPKH MM He 6omnee 2 JIuneiika +0,5
Curo ¢ sueit-
KaMH MEHee
Coneprxkanue necka Mac. % Memnee 1,5 +0,5
74 MUKpPOH
(200 mer)

IIpumeuanue — COOTHOIIEHUE MEXY IPUHATHIMU €MHULIAMU U3MEPEHUSI U €ANHUIIAMU H3Me-
peHus nokasateneii OypoBBIX PacTBOPOB MO CTaHAAPTY AMEpHKaHCKOro HedTsHoro nHerutyta (API) mpu-
BeZIeHBI B npwioskeHuu H.

9.2 CocTaB 0ypoBOro pacrtsopa

9.2.1 KoMNOHEHTHI, IPUMEHSIEMbIE ISl IPUTOTOBIEHUSI OYpPOBBIX PACTBOPOB,
JOJDKHBI OTHOCHUTBCSL K 4 KJacCy OMacHOCTH (MajoONacHbIE BEIIECTBA) B COOTBET-
cteum ¢ 'OCT 12.1.007.

9.2.2 Kak mpaBuiio, NPUMEHSIOTCS THKCOTPOIIHBIE TIIMHHUCThIE OypOBBIE pac-
TBOPbI, OCHOBHBIM KOMIIOHEHTOM KOTOpPBIX fBisieTcsl OeHTOHUT. [lpu OypeHun B
CJIOKHBIX TOPHO-T€OJIOTUYECKUX YCJIOBHSX (HampuMep, B aKTUBHBIX TJIMHAX) MOTYT
OBITh HCIIOJIH30BaHbI IOJUMEPHBIE PACTBOPHI 0€3 100aBIeHHs] OEHTOHHUTA.

9.2.3 Jlns nipuroToByieHUs: OYpOBOTO pacTBOpa HEOOXOIUMO HCIIOJIB30BaTh BO-
Iy W3 BOJIOIIPOBOJIA, €CTECTBEHHBIX BOJAOEMOB, KOJOJLEB U apTE3UAHCKUX CKBAXUH,
coorBercTByromyo 'OCT 23732.

9.2.3.1 B oTaenpHbIX cllydasx JOMYCKAETCA MCIOJb30BAHUE MOPCKOW BOJIbI B
COUYETaHHH C COOTBETCTBYIOIIMMHU MOJMMEPHBIMU 100aBKaMHU.

9.2.3.2 Boaa st mpUroToBIICHUST OYpOBOTO pacTBOpa JOJKHA UMETh ClIEy-

OIIMUEC IMMOKAa3aTCIINn:
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- IOKa3aTelb aKTUBHOCTH HOHOB BOJOPOAA BOJbI HE MeHee 7 ex. pH, pexomen-
nyemoe 3HaueHue ot 8 1o 10 exn. pH;

- CoJIepKaHue UOHOB Kasblus He Oosee 240 Mmr/;

- coneprkanue xaopuaoB He 6osee 1000 mr/i;

- coziepkanue xjaopa He 6osee 100 mr/m.

CooTBeTCTBME BOJIbI MPUBEACHHBIM MOKA3aTEISIM CIIEAYET KOHTPOIUPOBATH IO
0.7 u 0.8 (npunoxkerune O) KaXAbIH pa3 10 Hadaja Mpoiecca IPUTrOTOBICHHS Oypo-
BOI'0 PacTBOpa.

9.2.4 Jlns yay4llleHHUs KayecTBa BOJbL: MOTYT MPUMEHSTHCS: KapOOHAT HATpUs
(xanbuuaUpoBanHas coga) mo I'OCT 5100, rugpokapOoHar Hatpus (HATpUH JBY-
yraekucisiit) mo 'OCT 2156, a takxe mumonHas kucioTa o I'OCT 908.

9.2.4.1 KanpuunupoBanHas coaa nmo 'OCT 5100 npumeHsieTcss ¢ LENbl0 MOo-
BBIIICHUS MOKa3aTessi akTUBHOCTH MOHOB Bojopoja (pH) u ynaneHuss HOHOB Kaib-
uus. B Boje, ucnosib3yeMo AJisi MPUroTOBJIEHUs OYpOBOTO pacTBOpa, B 3aBUCUMOCTH
OT KOHIIGHTpAIlMX MOHOB KaJbliusg U TpeOyeMoro ypoBHs pH KoHLIeHTpauus KajabIlu-
HUPOBAHHOM CO/JIbI JOJKHA cocTaBisATh oT 0,7 1o 3,0 KT/M-.

9.2.4.2 T'unpoxap6onar Hatpus o ['OCT 2156 u numonnas kucnota no I'OCT
908 MoryT OBITH MCIOJIB30BaHBI JJI CHMXKEHHUS BOJOpoAHOro mokasarens (pH) u
yIaJIeHUs MOHOB KaJIbIMA B CITydae IEMEHTHOIO 3arpsi3HEHHUS.

9.2.5 lns mpurotoBieHusi OypOBBIX pacTBOPOB PEKOMEHIYETCS MCIOJIb30BATh
YUCTBIC LIEIOYHbIE U HATPUEBbIE OCHTOHUTHI, MO3BOJIAIOIINE MOJYUYUTh PACTBOPHI C
BBICOKMMH PEOJIOTMYECKUMHU TOKa3aTeNsiMU, MOAU(DUIMPOBAHHBbIE OCHTOHUTHI, a
Tak)Ke TOTOBbIE CMECH OEHTOHUTOB U MOJIMMEPOB, 0OECIIEUnBaIOIIUE ToKa3aTeau Oy-
POBOT0 pacTBOpa, MpUBEICHHBIC B Tabymie 9.1.

9.2.6 CpoiicTBa OypoBOTO pacTBopa AJs MOJIYYSHHs IJIaHUPYEMbIX MapameT-
POB JIOJDKHBI PETYIMPOBATHCS IPUMEHEHUEM CTICIIMANIbHBIX 100aBOK:

- CTPYKTYpooOpa3oBaTese;

- MOAU(PHUKATOPOB PEOJIOTUYECKUX MTAPaMETPOB;

- IOHU3UTeNEeH QUITbTpaIuy;

R
IIumesas cona.
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- CTaOMIIN3aTOPOB TJINH;

- CMa3bIBAIOIINX T00AaBOK;

- Pa3KUKUTETICH;

- OMOLIMIOB.

9.2.7 llpu OypeHUU B CBSA3AHHBIX TPYHTAX PEKOMEHAYETCS MPUMEHSTH CTaOM-
JU3aTOPHI TJIMH ¥ CMa3bIBAIOIINE JOOABKH.

[Ipu OypeHnH B HECBSI3aHHBIX TPYHTaX PEKOMEHIYETCSI MPUMEHSATHh CTPYKTY-
pooOpazoBarenu, MOAUDUKATOPHI PEOJOTUUECKUX TapaMeTpPOB, MOHU3UTETN (DHUIIb-
TpalMy, cMa3blBaloIIMe J0OAaBKH, a IPU HCIOIb30BAaHUHM OHOpa3iiaraeMblX MOJUMe-
POB U JUIUTEIHLHOM MPOU3BOACTBE PadOT C pereHepanueit OypoBoro pacrsopa — 6Ho-
100701138

9.3 Pacyer He00X0auMMOro o0beMa OypoBOro pacTBopa M KOJIHYECTBA €ro
KOMIIOHEHTOB

9.3.1 Pacuer HeoOX0IMMOTO JIsl TPOU3BOJICTBA pabOT 0OBeMa OypoBOro pac-

TBOPA V5, IPOU3BOAUTCSA 11O (hopMyJIe

2

7id
Ve = 4”-(l+5)oKp, (20)

rae  d,— HaubONBIINI JUaMETP PACIIUPEHNS CKBaKHHBI (OypOBOIo KaHaja), M;

[ — pacdeTHas IJIMHA CKBaXXHMHBI 110 MPO(UIIO Iepexona, M;

0 — BO3MOXHOE yBelIMYeHHe (HaKTUYECKOM AmuHBI OypoBOro KaHama™ (cMm.
7.3.12), m;

K, — xo3dduuueHT pacxona OypoBOro pacTBopa, BbIPaKarOLIUH OTHOLIEHUE
o0beMa MPOKaYMBaEMOT0 OYpOBOTO pacTBOpa K BHIOYPEHHOM TIOPOJIE.

Jlnst obecrieueHus OTHON OYUCTKH CKBAXKUHBI OT BEIOYpEHHON MOPOJIBI KOA(-
¢GuuenT pacxona 0yposoro pactsopa K, npunumaercs 1o tadnuue 9.2. /s manms
kjaccoB Maxkcu 1 Mera (cMm. Tabmuity /1.1 npunoxenus J[) 3HaueHne koapuimeHra
pacxona OypoBoro pactsopa K, HEOOXOJUMO KOPPEKTUPOBATh 110 PE3y/IbTaTaM pa-

0OT.

* Iepebyp.
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9.3.2 KonmnyecTBO KOMITIOHEHTa OypOBOTO pacTBoOpa, m,, Kr (J1), HEOOXOAMMOTO
JUTSI IPOU3BOJICTBA paboT, ompenenseTcs mo Gpopmyie
m, =V, -c., (21)
e ¢, — KOHIGHTPALMS KOMIIOHEHTa GYPOBOTO pacTBOpa, KI/M° (JI/M°).

Taonuna 9.2

['pyHTOBBIC YCIOBHS Koaddumuent pacxona OypoBoro pactsopa
Ilecok, rpaBuil, CKkanbpHas IOpoaa 2-3

Cymnecs, CyrImmHOK 3-4

I'muna 3-4

AKTHUBHas TIMHA 6 u 6onee

I[Ipumeuanue — 3HaueHHUs KOAPHUIMEHTA pacXxoda OypoOBOro pacTBopa AaHbI IS YCTAaHOBOK Kjlac-
coB Muuu u Muau.

9.3.3 KoHIeHTpaIust KOMIIOHEHTa OYpPOBOrO PacTBOPA, Cy, KI/M° (JI/M’), HOIIK-
Ha BBIOMPATHCSA B COOTBETCTBUU C PEKOMEHAALNUSIMHU €r0 MPOU3BOTUTEIS.

9.4 IIpurorosyienne OYpoBOro pactBopa

9.4.1 bypoBoii pacTBOp CleayeT TOTOBUTh HEMOCPEICTBEHHO TIEpe]] HadyaioM
paboT ¥ MOCTOSTHHO MOTMOJIHATH B MPOIECCE MPOXOAKH MUIOTHOW CKBAKHHBI, PACIIHU-

peHus OypoBOTO KaHalla U MPOTATUBAaHUS TPYyOOIIPOBO/IA.

I[Ipumeuanue — CoctaB 060pyqOBaHUs sl IPUTOTOBICHHUSI OYpOBOIO pacTBOpa MpHBe-

neH B /1.4 (mpunosxenue J1).

9.4.2 ITpuroroBiieHre OYpOBOTO pacTBOpPa JOJKHO OCYIIECTBIATHCS 110 9.4.2.1
—-94.25.

9.4.2.1 B eMKoCTh 3ajMBaeTCsi HEOOXOAMMOE KOJMYECTBO BOJBI, KOTOpas C
MOMOILIBIO HAacOCa MOAAETCS 10 3aMKHYTOMY IIUKITY Yepe3 TUAPOCMECUTEb.

9.4.2.2 Ilyrem 00paboTKH BOABI XUMUYECKMMU peareHTamu (cm. 9.2.4.1 u
9.2.4.2) noBOJAT MOKa3aTeNIX €€ CBOMCTB 70 TpeOyeMOoro ypoBHsI (IIOKa3aTelb aKTHB-
HOCTH MOHOB BOJIOpOJa BOJBI JOJDKEH cOCTaBisATh OT & 10 10 en. pH; coaepxkanue
MOHOB KalbIus — He Ooiee 240 mr/m).

9.4.2.3 KomnoHeHTbI OypOBOTO pacTBOpa MOPIIMOHHO 3arpykaroTcsi B BOPOH-
Ky, OTKY/ia TIOJIal0TCSI B TUAPOCMECUTEND, T/I€ MepeMelInBatoTcs: ¢ Bojoi. [lepeme-

IMMUBAaHUC CJIICAYCT OCTAHABJIMBATL TOJIBKO TOI'/Id, KOT'Za BCC PACUCTHOC KOJUYCCTBO
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KOMITIOHEHTOB CMEIIAHO M OCHOBHBIE TEXHOJIOTMYECKHUE MOKa3aTelaun OypoBOro pac-
TBOpa OJIN3KHU K TPEOYEMBIM.

9.4.2.4 KoMIIOHEHTHI J1JI MIPUTOTOBJICHUSI OYPOBOIO pacTBopa cieayer g100aB-
JSITh B CIEAYIOLIEH MOCIe10BaTEIbHOCTH: OEHTOHUT, IOJUMEPHI, IPOYUE T00aBKH.

9.4.2.5 T'oTOBBI OypOBOM PacTBOpP M3 €MKOCTH JJI MPUTOTOBIICHUS MOXKET
cpasy nojaBathcs K yctaHoBke ['HB nu6o0 depe3 npomMexyTouHyto eMKOCTh JJIsl Xpa-
HEHHS TOTOBOTO OYPOBOTO pacTBOPA.

9.5 Hupkyasinus OypoBOro pacteopa

9.5.1 B nporiecce OypeHns MUIOTHON CKBa)KUHBI, paclIMpeHus OypoBOro Ka-
Haja ¥ TpU MPOTITHBAHUU TPYOOMPOBOAA CIIETYEeT 00SCEeUUTh ITUPKYIIAIHNI0 Oypo-
BOT'O pacTBOpa B CKBa)XMHE — MOCTOSHHYIO MOJ[ady pacTBOpa IO IITaHraMm K O0ypoBo-
MYy MHCTPYMEHTY M BBIXOJl OTpabOTaHHOTO OYypOBOTO pacTBOpa C YacTUIAMH BbIOY-
PEHHOU MOPOJBI B TOYKE BXO/a UJIM BBIXOJA.

9.52 Ins obecrnieueHUs] UUPKYJISLUM, YyJIEpKaHUS CTEHOK CKBXKHHBI H
IPEIOTBPAICHHUS aBAPUIHBIX CUTYyallMi B Mporiecce OypeHHs MIIOTHOW CKBaYKWHBI,
pacupenusi OypoBOro KaHaja M MPOTSATMBaHUSL TPyOONpPOBOAA CKBAKMHA JOJKHA
OBITH HAIIOJIHEHA OYPOBBIM PACTBOPOM, KOTOPBIH JTIOJKEH MOAaBaThCs O€3 MepephIBOB
B 00bEME, JOCTATOYHOM JJI1 BBIHOCA YaCTUIl BRIOYpeHHOU moponabl. Heobxoaumbiii
JUTSL IOAJIEp KaHUST LUPKYISIIUUM 00beM OypOBOTO pacTBOpa PEKOMEHIYeTCsl MPUHU-
MaTh B 3aBUCHMOCTH OT 00beMa MOPOIbl, BHIOYpUBAaeMOW Ha JAHHOM CTaIuU TIPOU3-
BOJICTBA paloT, ¢ yueToM Ko3(duireHTa pacxoja, onpeaensemMoro mo radauie 9.2.

9.6 KonTpoJub napamerpoB 0ypoBoro pacreopa

9.6.1 B mporiecce mpon3BoACTBA padOT JOJKEH OCYIIECTBISITHCS TOCTOSTHHBIN

KOHTpOJIb ToKazaTesei (cM. 9.1.3) mogaBaeMoro B CKBaXXHHY OypOBOTO pacTBOpa.

[Ipumevanue — 3amaueit KOHTPOIIS TTOKa3areseld OypoBOro pacTBopa B IPOLIECCE MPOU3-
BOJICTBA paloT sIBISETCA MOMyYEHHUE JOCTOBEPHOI MH(pOpMAIMK O TEKYIIUX 3HAYEHHUSX €ro mapa-
METPOB C IIETbI0 CBOCBPEMEHHOTO OOHAPYKEHHUS UX OTKJIOHEHHUH OT MPOCKTHBIX 3HAUCHUUN W MPH-

HATHUS 3PPEKTUBHBIX PEIICHUH MO PETryIUPOBAHUIO €TO CBOMCTB.

Kpome Toro, ¢ 11enp10 YTOUHEHHsI COOTBETCTBHS MMOJA00PaHHOTO COCTaBa U KO-

JMYECTBa MOAaBAEMOro OypOBOIO pacTBOpa CKOPOCTH OypeHUs clieyeT KOHTPOJIU-
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pOBAaTh MJIOTHOCTH BBIXOJSIIETO M3 CKBAXXUHBI OYpOBOTO pacTBOpa HE pexe OJHOTO
pasza B yac.

9.6.2 JlomxHa OBITh OOecriedyeHa JIOCTOBEPHOCTH OIPEJeICHUsI IMOoKazaTeNe
OypoBoro pactBopa. M3MepeHus: JOKHBI MPOBOAUTHCS B COOTBETCTBUU C aTTECTO-
BAHHBIMM METOJMKAMU MU3MEPEHHUI WM METOAUKAMHU W3MEPEHUW, IPUBEICHHBIMU B
DKCIUTYaTallMOHHOW TOKYMEHTAIMH HA CPEJICTBA U3MEPEHUI.

Bce uzmepenus napametpoB OypoBbix pactBopoB aisi 'HB nomyckaercs mpo-
BOAUTH N0 MetoaukaM ISO 10414-1:2008 [5].

9.6.3 Pe3ynbrartbl W3MEPEHHI AOJKHBI PETUCTPUPOBATHCS B JKypHAJIE KOH-
TpOJIsl MapaMeTpoB OypoBoro pactBopa. Pekomenayemas popma xKypHania npuBeeHa
B npuioxxenuu 1. IIpu He0OX0IMMOCTH TIepedeHb KOHTPOJIBHBIX MAPAMETPOB MOXKET
OBITH JIOMIOJTHEH U U3MEHEH B COOTBETCTBUU C METOJIUKOM MPOBEACHUS UCTIHITAHUIA.

9.7 OuucTka 0ypoBOro pacrsopa

9.7.1 Ouuctka u pereHepaiys OypoBOro pacTBOpa JOHKHBI 00ECIEUUTh €ro
MOBTOPHOE HCIOJIb30BAaHUE W B IIEJIOM COKPATHTh 3aTpaThl Ha MPOBEACHUE PadoT.
JlaHHBIN TEXHOJOTUYECKUH MPOIECC U COOTBETCTBYIOIIEE 000pYI0BaHUE 1E]EC000-
pa3HO HMCTOJB30BaTh MPHU MPOKIATKE TPYOOTPOBOAOB OOJBIIOTO AMAMETPA U 3HAYU-
TEJIBHBIX PACXO/JAaX PACTBOPA COBMECTHO ¢ OYpOBBIMHM YCTaHOBKaMHM KiIaccOB Makcu
u Mera c Taroit 6onee 400 kH. CoctaB 000pyn0oBaHUs NMPUBEJIEH B MPUIIOKEHUU
1.4

9.7.2 lng 3¢ dexTuBHON OYUCTKHA OYypOBOr0 pacTBOpPa OT YACTUIL BEIOYPEHHOM
Opobl HEOOXOUMO TOAOMPATh ONTUMAIBHBIE TapaMeTphl paboThl BUOpOCHUT (TTO-
Jlayy pacTBOpPA, YHUCIIO CETOK M Pa3Mepbl AUYEEK CETKU) U TUAPOLMKIOHHBIX IILJIAMO-
oTaenuTenen (mogavy pacTBOpa, AaBJICHHE HA BBIXOJE), a TAKXKe MOAJIEPKUBATH MU-
HUMAaJIbHO HU3KUMH BS3KOCTh U TJIOTHOCTH OYPOBOTO pacTBOPA, PETYIUPYS CKOPOCTh
OypeHus U KOJIMYECTBO MOAaBa€MOro OYpoBOTo pacTBoOpa.

9.7.3 Cnenyer KOHTPOJUPOBATh MOJYYEHHBIH MOCIE OYHUCTKU OypoBOMl pac-
TBOP IO TIapaMeTpaM, yKa3aHHbIM B 9.2.1, U JOBOJIUTH WX 3HAYCHHS JI0 TPeOyemMoro
YPOBHSI ITyTeM 100aBJIEHHUS] HEOOXOAMMBIX KOMIIOHEHTOB WJIM METOJIOM pa30aBICHHUS

HOBBIM OYPOBBIM PAaCTBOPOM.
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9.8 YTuim3auusi 0ypoBoro pacreopa

9.8.1 B mporiecce mpousBoacTBa paboT (1Mo Mepe 3amoIHeHUs paboynx KOTIO-
BaHOB W/WJIU TOCJE OKOHYAHMS MPOKIIAJIKU), OTpaOOTaHHBIM OypOBOW pacTBOp 10J-
EH BBIBO3UTHCS CO CTPOUTENIbHOM IUIOMIAIKK C MOMOUIbIO CIEeHHaIN3UPOBAHHOM
TEXHUKHU.

9.8.2 Ilpu WCHONB30BAaHUM CUCTEMBl OYHMCTKH OypOBOTO pacTBOpa OypoBOit
[UIaM 10 MEpe HAKOIUICHUS TaKXe JIOJDKEH BBIBO3UTHCS CO CTPOMTENIBHOM ILIOIIA-
KH.

9.8.3 Ilpu orcyTcTBUM 6JIarOyCTPOMCTBA TEPPUTOPUH, OOBEKTOB HHPPACTPYK-
TYphl U IPU HAJIMYUU HEOOXOJMMBIX COTJIACOBAHUNW MECTHBIX OPraHOB BJIACTH JI0-
MyCKAaeTCsl 3aXOpaHUBaTh OTpaOOTaHHBIA OYpOBOM pacTBOp WM OypOBOM IIaM B

3CMJIIHBIX aM6aan C I[EUIBHGﬁIHHM BOCCTAaHOBJICHUCM IIJIAHUPOBKHU I'PYHTA.

10 Oco0eHHOCTH NPOKJIAAKH ra3onpoBOI0B, HePTENPOBOAOB U

HeTenpoayKTONPOBOAOB

10.1 YcTpoiicTBO NOABOAHBIX NMEPEX0/I0B

10.1.1 VYcrpoiictBo merogqom I'HB moaBoIHBIX MEpexoll0B ra3olpoOBOJIOB,
He(TENPOBOIOB U HEPTENPOIYKTONPOBOAOB CIIETYET MPOU3BOJIUTH B COOTBETCTBUU
¢ TexHMYECKUM perjiaMeHTOM O 0€30MacHOCTU ceTel ra3o- U HeTEnPOAYKTOIPOBO-
JIOB U COOTBETCTBYIOIIMX JOKYMEHTOB B ero paszsutue, MCH 34-01, MCH 34-01,
MCH 42-01 u apyrumMu HOPMAaTUBHBIMU JOKYMEHTaAMM.

10.1.2 TIlogBoiHBIE TMEPEXOABl CIEAYET pacroJiaraTb Ha NPSIMOJUHEWHBIX M
C1a0OM30THYTHIX YYacTKax peK, h3beras rnepecedeHusl MMPOKUX MHOTOPYKaBHBIX
pycenl U WU3IIy4YUH, UMEIOLUX COpsaMisitonme noToku. CTBOp MOABOJHOTO Iepexoaa
CJIeTyeT TpeIycCMaTPUBaATh MEPIICHANKYIIPHBIM JTUHAMUYECKON OCH MOTOKA, n3beras
Y4aCTKOB, CJIOKEHHBIX CKaJIbHBIMU TPYHTaMHU.

10.1.3 IIpoTs2KkeHHOCTh y4acTKa IMepexojJa OMPEAENSIETCS MECTOMOJIOKEHUEM

TOYCK BXOJa M BbIXOAAa CKBAXXHWHEI. I[J'I}I MarucCTpajJbHbIX I'a30IIPOBOJOB, He(bTenpo-
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BOJIOB ¥ HEPTEIPOTYKTOPOBOIOB JOMYCKACTCS OTKJIOHEHUE TOYKH BBIXOJA MMHJIOT-
HOM CKBa)XMHBI HA IHEBHYIO MTOBEPXHOCTh OT MPOEKTHOTO TOJIOkKeHUs1 He Ooiee 1 %
OT JUITMHBI TIepexo/ia, HO He Oosiee + 9 M M MUHYC 3 M MO OCH CKBaXXHHBI U 3 M TIO
HOPMAaJIH K HEW.

10.1.4 ITpu npoknaake razonpopojaa meroaom ['Hb ykianka curHaibHOM JieH-
ThI JJi1 0003HAYEHUsI TPACChl Ta30mpoBoAa He Tpedyercsa. Ha rpanunax mpokiaaku
TpyOomnpoBoaa merogoM ['HbB ycTanaBiuBaroTcst oro3HaBaTeIbHbIE 3HAKH.

10.1.5 TpyOs! (Mapka cTajiy, IPOYHOCTHBIE XaPAKTEPUCTHUKH, TOJIIIMHA CTCH-
KH) CIEeIyeT MPUHUMATh C YYETOM IOBBIIICHHOW CII0KHOCTH CTPOUTEIHCTBA U HE-
BO3MOXKHOCTH PEMOHTA TPYOOTPOBOJA B MPOIECCE AKCILTyaTarii. TpyObl JOJKHBI
UMETh 3aBOJICKYIO M3OJISIUI0 C TPEXCIOMHBIM MOJUMEPHBIM MOKPHITUEM TOJIITUHOMN
oT 3 10 5 MM.

10.1.6 Tonmuua creHku TpyO JOJDKHA OOecCleurBaTh JKCIUTyaTallMOHHYIO
HAJIEKHOCTH TIepexo/ia B COOTBeTCTBUM ¢ TpeboBanusimu MCH 34-01.

10.1.7 B cocTaBe MOABOAHBIX MEPEXOJA0B TPYOOIIPOBOIOB Yepe3 BOAHBIC Ipe-
rpajbl MPU MEKEHHOM FOpU30HTE 75 M U OoJiee ciaeayeT NpeaycMaTpuBaTh MPOKIIAI-
Ky P€3€pBHOMN HUTKHU.

10.1.8 Paccrosinue B miiaHe MexAy NapajieJbHbIMU ra3onpoBojaMu, HedTe-
MPOBOAAMHU U HEPTEIPOIYKTOMPOBOJAMHU JIOHKHO OBITH HE MEeHee 15 M.

10.1.9 Paccrosinue B CBETY B 30HE IMEPECEUCHHs Ta30MpoBoAa, HEPTEMPOBOIA
1 He(PTENPOyKTOMPOBOAA C IPYTUMH UHXEHEPHBIMU COOPYKEHUSIMU JTOJDKHO OBIThH
HEe MeHee | M.

10.1.10 Ilpokianka ra3onpoBOJOB Ha MOJBOJHBIX MEPEX0IaX MpeaycMaTprBa-
€TCsl C 3ariyOJICHMEM B JHO TepeceKaeMbIX BOJHBIX Tperpaj. Bennuuna 3ariyOre-
HUS TPUHUMAETCS B COOTBETCTBUM ¢ TpeboBanusimu MCH 42-01 ¢ ydgerom npenesnb-
HOTO TpoduiIs Mo MPOrHo3y Aedopmalnuid pycia U OeperoB nepecexaeMoi BOIHOM
nperpanbl. [Iporno3 nedopmanuii pycia u O0eperoB COCTaBISACTCS Ha PacUYETHBIN
TPEXKPATHBIN TTEPHOT IKCIUTyaTtanuu nepexoa (100 ner).

10.1.11 3army6nenue razonpoBojia, HepTenpoBoaa U HePTEIPOTYKTONPOBOIA

AOJIDKHO IIPUHUMATBCSA HC MCHCC 6 M OT caMOll HU3KOH OTMETKH JHa Ha Y4aCTKC IIC-
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pexoJa U He MEHee 2 M OT JIMHUM BO3MOXHOI'0 pa3MbIBa WM IPOTHO3UPYEMOIO JTHO-
yriayOJieHHus pyciia Ha CPOK SKCIUTyaTallud MPOKJIaasIBaeMON KOMMYyHHKauu. [Ipo-
THO3 JIOJDKEH MPOU3BOIUTHCS B COOTBETCTBUM ¢ TpeOoBanusiMu MCH 34-01.

10.1.12 MuHUMaNIBHBIN CIIO TPYHTa JOJDKEH OBITh TOCTATOYHBIM, YTOOBI HC-
KJIFOUHUTh BO3MOKHOCThH MPOpPhIBa OypOBOrO pacTBOpa M MOMAJaHHs €ro B BOJHYIO
cpeny.

10.1.13 Yron BxoJa CKBaXXHHBI OMpPEEIsIeTcs TONOrpadhuyecKuMU U Te0JIOTH-
YECKMMHM YCJIOBUSIMU M HaxoAuTCsl B uHTEepBasie oT 8° no 15°. Ilpu nepenaae oTMETOK
3a0ypuBaHUs HUKHEH TOUKH CKBaXHUHBI OT 30 10 45 M U AuameTpe TpyOoonmpoBoaa 10
500 MM yros BXos1a MOXKET ObITh yBenueH /10 20°. YToJ BbIXoJia TOJKEH HaXOAUTh-
¢4 B mpeaenax ot 5° 1o 8°.

10.1.14 Pagnycel TpaccupoBKH Rg, M, JOJKHBI OBITH HE MEHEE JOMYyCTUMOIO
paauyca ynpyroro u3ruda HerenpoayKTonpoBoia:

Rg>1200-d,, (22)
rae  d,— Hapy>XHBII TuaMeTp TpyOOIpoBOa, M.

PexomenayeTcss MpUHUMATh MUHUMAIbHBIA paguyc TPACCUPOBKH HEPTENpo-
Boja aquametpom 820 mm u Gosee paBHbIM 1400 d,,.

10.1.15 JuameTp OypoBOro kKaHajia Jijis MPOTATUBAHUS TPYOOIPOBOAA MPUHU-
MAETCs B 3aBUCUMOCTH OT T'€OJIOTUYECKUX YCIOBHH B npenenax 1,2 — 1,5 HapyxHOTO
IuameTpa TpyoOBbl.

10.1.16 EMxoctu jys1 oTpaGoTaHHOTO OypOBOTO pacTBOpa AOJDKHBI OBITh
IpeIyCMOTPEHbI Ha 000ux Geperax.

10.1.17 Ha yyacTtkax, cioxeHHbIX ITpocagounbiMu rpyHtamu o I'OCT 25100,
B MPOEKTE JIOJKHBI ObITh MPEAYCMOTPEHBI HHKEHEPHBIE MEPOIIPUATHUS 10 YCUIICHUIO
€CTECTBEHHOI'0 OCHOBAHHUs IUIONIAJIOK U BOJOOTBOJY: YCTPOMCTBO JIEKHEBBIX OCHO-
BAHWUM, OCHOBAHUM W3 IPCHUPYIOIIUX TPYHTOB, YCTPOMCTBO BOIOIIPOITYCKHBIX CO-
OpYKEHHUH U JPEHAXKHBIX KaHAB, TAMIOHHUPOBAHUE TPYHTOB, OTCHINKA OIPaXKIA0LIUX
nam0 Ha TOJATOIIIEMBIX TEPPUTOPUSIX.

10.2 IToxkpbiTHS TPYO, H30/ISIUA CTHIKOB

10.2.1 M30a11MOHHOE MTOKPBITHE TOJKHO UMETh BBICOKUE aIr€3MOHHbIE
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XapaKTePUCTUKU U OBITh YCTOWYMBBIM K CABUTY, IPOJABIMBAHHUIO U UCTHpaHuio. B
HEOOXOJUMBIX CIy4asX HCIHOJB3YEeTCsl JOMOJHUTEIBHOE TEIIOM30JSIUOHHOE II0-
KpBITHE.

10.2.2 CapHble BBl IPU CTHIKOBAHUU MPOTATHBAEMBIX CTAJIbHBIX TPYO
JOJKHBI TTOJIBEPIaThCsl 3al[UTHOM aHTUKOPPO3UOHHOM 00pabOTKE B COOTBETCTBUH C
tpedoBanusimu MCH 20-05.

10.2.3 JInst CTpOUTENHCTBA YYACTKOB TPYOOINPOBOJA, MPOKIIAJAbIBAEMBIX METO-
noM 'HB, noibKkHBI TPUMEHSITBCSA TPYOBI C 3aBOJACKUM TPEXCIOWHBIM MOJIUIPOIIUTIC-
HOBBIM WJIHM IMOJUATHICHOBBIM NOKPBITHUEM YCUJIEHHOIO THIA U CHELUAIBHOTO HC-
nosiHeHus. [lo cpaBHEHWIO C 3aBOJACKMMHU MOKPBITHSIMHU HOPMAaJbHOTO MCIOJIHEHHUS
TOJIIIMHA CHEIHAIbHBIX MOKPBITUHN JoJIkHA ObITh yBeaudeHa ot 0,2 no 0,5 mm (B 3a-
BUCUMOCTH OT IMAMETPOB TPYO).

10.2.4 B coorBerctBuu ¢ MCH 42-01 nipu CTpOUTENbCTBE CTATIBHBIX Ta30MpPO-
BoA0B ciocoboM I'HB npuMeHSIOT M30/ISIIMOHHbIE TOKPBITHSI TPYO YCHUIIEHHOTO TH-
114, BBINIOJIHEHHBIE B 3aBOACKUX ycioBHsaX B cooTBeTcTBUU ¢ 'OCT 9.602 u cocros-
ue:

a) U3 air€3MOHHOr0 IOJCIIOSN Ha OCHOBE CIBUJIEHA C aJr€3HMOHHO-aKTHBHBIMU
nobaBKaMH;

0) U3 CJI0S1 HKCTPYAUPOBAHHOTO MOJUATUIICHA:

- TOJIIIMHOW HE MEeHee 2,5 MM, C aJAre3ueil K CTaJbHOM MOBEPXHOCTH HE Me-
Hee 35 H/cm, mpouHocThio nipu ynape He meHee 12,5 J, oTcyTcTBUEM MpoOos
IIPU UCTIBITATEIbHOM 3JIEKTPUYECKOM HAIpsKeHUU He MeHee 12,5 kB — st py0
arameTpoM 10 250 mMm;
- TonmuHON He MeHee 3,0 MM, ¢ aare3uei K CTallbHOW MOBEPXHOCTH HE Me-
Hee 35 H/cm, npouyHocThio Tipu yaape He MeHee 15 Ik, oTcyTCTBUEM MpoOost pu
UCIIBITAaTEIbHOM 3JIEKTPUYECKOM HampsbkeHuu He menee 15,0 kB —ums py0 nua-
MeTpom 10 S00 Mm;
- TOJIIIIMHOW HE MeHee 3,5 MM, ¢ aAre3ue K CTalbHON MOBEPXHOCTU HE MEHEE

35 H/cm, npouHocThio Tipu yaape He meHee 17,5 [k, oTcyTcTBUEM MpoOOs P UC-
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IBITaTEILHOM 3JIEKTPUYECKOM HampsbkeHuM He menee 17,5 kB — g tpy0 nuamer-
pom cBblie 500 M.

10.2.5 Konier Tpy6 Ha guHe 120 £ 20 MM win 1o TpeOOBaHUIO MOTPEOUTENS
oT 150 mo 180 MM IOJKHBI OBITH CBOOOJTHBIMU OT HM3OJISAIIMA M UMETH 3aIUTHOE
(KOHCEpPBAIIMOHHOE) MOKPHITHUE HA TIEPUO]] TPAHCTIOPTUPOBAHUS U XPAHEHUS TPYO.

10.2.6 Tlpu ucnoyib30BaHUM JI MPOTATHBAHUS TPYO C TEIUIOBOW MEHOIOJH-
ypetanoBoi uzonsiuuent (IITY — wzomsmust) mo 'OCT 30732 moBepx cmost TIITY
JOJDKHA OBITh HaHECeHa (B 3aBOJICKMX YCIOBHUSIX) 3alllUTHAS MOJMATHIIEHOBask 000-
JIOYKA, NPEAOXPAHSIOMIasi OT MEXAHWYECKUX IOBPEXKIAECHUM, BO3JCHUCTBUU BIATH,
npenorspautatonias qupdysuro [ITY u obecneurBaromas 3auTy 0T KOPPO3UU.

10.2.7 [Ipu npOTATMBaHUM CTAIBHBIX TPYO OOJBIINX AMAMETPOB (d; > 500 MMm)
B CKQJIbHBIX TPYHTaX M TPYHTAX C MOBBHIIMICHHBIM COACPXKAHUEM O0OJJOMOYHOTO MaTe-
puazna Jiyisi BocOpusiThs a0pa3uBHBIX HATPY30K TOJIIMHA 3aIIMTHOTO 3aBOJICKOTO TO-
JMATUIIEHOBOT'O MTOKPBITHSI MOXKET OBITh yBEIMYEHA B npeaenax oT 10 go 15 mm.

10.2.8 N3omsauns cBapHbBIX CTBIKOB JIOJKHA IPOU3BOJUTHCA TEPMOYCAKUBAKO-
HIMMUCS MaH)XeTaMH C HaxXJIECTOM Ha 3aBojickoe MokpeiTHe. Kpaii 3aBojickoro mo-
KPBITHS Ha IMAPUHY HAXJIECTA JODKEH 00padaThiBaThCs ISl IPUAAHUS €My IEePOX0-
BaTOCTH.

10.2.9 Jlna TpyO ¢ MONMMATUICHOBBIM MOKPHITUEM JIOJKHBI IPUMEHSTHCS TEP-
MOYCa)KHUBAIOIINECS MAHKEThI HA OCHOBE MOJIMATUJICHA, JJI TPYO ¢ MOTUIPOITUIICHO-
BBIM MIOKPBITUEM — TEPMOYCAKHUBAIOIINECS MAHXKETHI HA OCHOBE MOJIUIPONUIICHA WX
COBMECTUMBIE C 3aBOJICKUM MOKPHITUEM MAHXEThl HA OCHOBE MONUATHIEHA. JJ1s Bcex
BUJIOB TPYO 11€7I€CO00Pa3HO UCIIOIH30BaHNE KOMILJIEKTA U3 JBYX MaHXET (OCHOBHOM
U 3aIUTHON) JIJIs1 IPOKJIAIKKU TpyOornpoBo10oB MeToioM ['HB.

10.2.10 JomyckaeTcst M30JSLUI0 CTHIKOBBIX CBAPHBIX COCIMHEHUMN ra30lpoBO-
J1a B YCIOBUSAX TPACCHI BBIMOJIHATH MOIUMEPHBIMU JTUIKUMHU JIEHTAMHU.

10.2.10.1 M3ongimoHHble MOKPHITUS JIMOKUMU JICHTAMH JOJDKHBI OTBEYATH
CIIeYIONUM TPEOOBAHMSIM:

- MPOYHOCTH ITpu pa3preiBe mpu Temrieparype 20 °C e menee 18,0 MlIa;

- OTHOcUTeNbHOE yunHeHue npu temneparype 20 °C ve menee 200 %o;
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- TeMIeparypa XpynkocTH He Bbimie Munyc 60 °C;

- anre3us npu Temmeparype 20 °C: k cramu — e menee 20 H/cm, neHThI K
neHTe — He MeHee 7 H/cm, obepTku k neHTe — He MeHee 5 H/cwm.

10.2.11 Ins KOHTPOJST COCTOSHUSL M3OJSIMM Ha OOOMX KOHLAX IOJBOJHOTO
IEePEeX0/1a T0JKHBI OBITh MPEAYCMOTPEHBI TOUKH MOJKIIIOUEHUS Il TOACOEANHEHNUS
YETBIPEX BBIBOJOB M30JIMPOBAHHBIM Ka0esieM OT HEPTENPOILYKTONPOBOJIA C PACCTOS-
HueM Mexay Humu: 10 M, 100 m 1 10 m.

10.3 KoHTpOoJb coeuHeHU

10.3.1 IIpu cBapke TpyOOIPOBOIa JOHKHBI IPOU3BOIUTHCS CIEAYIOIINE BHIBI
KOHTPOJISL: OTIEPAIlMOHHBIN KOHTPOJb B MpOLEcce COOPKU U CBAPKU CTHIKOB, a TAKXKe
BU3YaJIbHBI OCMOTp CTBIKOB M CIUIOIIHOM KOHTPOJIb HEPA3pyIIAIOIIUMU METOJAMHU.
KoHTponb cBapHBIX COeMHEHUN JOKEH BBIIOJIHATHCS B COOTBETCTBUU C TpeOOBa-
Husmu MCH 34-01.

10.3.2 IIpu u30nsiuMK 30HBI CBAPHBIX CTHIKOB C MPUMEHEHHEM TEPMOYCaKU-
BAOILMXCS MAHKET JOJKHBI BBITOJIHSTHCS CIETYIONINE BUIbI KOHTPOJIA:

- BXOJIHOI KOHTPOJIb UCHOJIb3yEMbBIX MATEPHAJIOB;

- BU3YQJIbHBIA WM MHCTPYMEHTAJIbHBIA KOHTPOJIb 33 CTENEHBIO OYUCTKUA Me-
TAUIMYECKON MTOBEPXHOCTH;

- IHCTPYMEHTAJIbHBIA KOHTPOJb 32 TEMIIEPATypPHBIMU PEKMMaMH MOJOTPEeBa
TpyOBI U €e TEPMOYCaIKH;

- BU3YQJIbHBIA U MHCTPYMEHTAJIbHBIM KOHTPOJIb KauyeCTBa 3aIUTHOTO MOKPHI-
THSL.

[Ipumeuanue — KoHKpeTHbIE METOAMKH BBIIOJHEHUS yKa3aHHBIX OMepanuil KOHTPOJIS
IIPUBEIECHBl B HOPMATHBHO-TEXHUYECKUX TOKYMEHTAX CIEIUAIN3UPOBAHHBIX HE(TAHBIX U Ta30BbIX

OpI‘aHI/ISaL[I/Iﬁ 1 HAlTUOHAJIbHBIX CTaHAAapTax.

10.3.3 CrimomHOCTh M30JISIMOHHOTO TTOKPBITHSL TPYyOOIIpoBOa, OATOTOBJICH-
HOTO K YKJaJKe, I0JDKHA KOHTPOJIUPOBATHCS C TIOMOIILI0 UCKPOBOTO JIe(hEKTOCKOTA.

KoHTpoItt0 moj1eskuT BCsi MOBEPXHOCTH TPYOOIIPOBO/IA.
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10.4 OuncTKa MOJIO0CTH TPYOONIPOBOAA

10.4.1 ITonocte TpyOOIpOBOJa AOKHA OBITH OYHUIIIEHA OT OKAJIMHBI U Ipata, a
TaKXe€ OT CIy4ailHO MOMAaBIIMX MPH CTPOUTEIBCTBE NpeAMETOB. OUYUCTKA MOJIOCTH
TpyOOIPOBOJA JOJKHA MPOU3BOIUTHCS MPOMBIBKON BOJIOHM C MPOMYCKOM OYMCTHOTO
WJIM PaA3JIENIUTEIIBHOTO YCTPOMCTBA B COOTBETCTBUU C DKCILUIYaTallMOHHOW JOKYMEH-
Tanuen Ha 0OBEKT CTPOUTENILCTBA.

10.4.2 OuncTka N0JIOCTH MEPEXOIOB YEPE3 BOJIHBIE MPETPabl TOJKHA MTPOU3-
BOJUTHCS MIyTEM IPOITYCKA AIACTUYHBIX MOPIIHENH-pa3euTeNield cieayomuM oopa-
30M:

- Ha Tra30MpoBOJiaX — MPOMBIBKOM B MpOIIECCE 3aMOJHEHUs TPyOOIpPOBOJa BO-
JIOM Uil TIPEABAPUTEILHOTO THAPABIMYECKOTO HCHBITAHUS WA MNPOIYBKOM, OCY-
HIECTBIISIEMOM J10 UCIIBITAHUS IEPEXO0B;

- Ha HeTENpPOIyKTOMPOBOAAX — MPOMBIBKOM B Ipoliecce 3anojHeHus TpyOo-
IPOBOJIAa BOAOH ISl THAPABIMUYECKOTO UCTIBITAHUS MTEPEXO/IO0B.

10.4.3 Tlpn cimBe HMCIOIB30BAaHHON BOJBI TIOCIIE OYHUCTKH JOJDKHBI COOJIFO-
JaThCsl TPEOOBAHUSI COOTBETCTBYIONIMX JOKYMEHTOB IO OXPaHE OKPYKAIOIIEH CpeIbl
u MCH 34-01.

10.4.4 CnuB BOABI TOKEH MPOU3BOJUTHCA B MOJTOTOBICHHBIE 3€MIISTHBIEC €M-
KOCTH, 000pYI0BaHHbBIE MPOTUBODMIHTPAITMOHHBIMU 000JI0UKAMU.

10.5 KoHTpPOJIb COCTOSAHNS MOKPBITHSA MOCJIE MPOTATMBAHUS

10.5.1 M30as1moHHOE TOKPBITHE MOCTE MPOTITUBaHUS TPYyOOIPOBOAA JOJIKHO
KOHTPOJIMPOBATHCA METOJIOM KaTOAHOW MOJIIpU3ALMUA HE PaHee, YEM YEPE3 CYTKH I10-
cJie OKOHYaHUs PaboT MO MPOTACKUBAHHMIO.

[lo pe3ynpTaTaM MpoBEpKU OPOPMIISIETCS aKT OLEHKH KayecTBa U3OJSAIUU 3a-
KOHYEHHBIX CTPOUTEIHCTBOM TO/I3EMHBIX YYaCTKOB TPYOOIIPOBOIOB.

10.5.2 TTocnie okoHYaHMS MPOKJIAJAKH MOABOJHOIO MEPEXOAA U TMOJICOCANHE-
HUS €r0 K CMEKHBIM y4acTKaM JIOJKEH IIPOBOJIUTHCS IOBTOPHBIN KOHTPOJIb KaueCTBa

m3ossiiuu (cm. 10.3.3).
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10.6 Ilopsiioxk mpoBegeHUs] MPUEMOYHBLIX HCHBLITAHUI HA NMPOYHOCTH U
repMeTHYHOCTh

10.6.1 B cootBerctBuu ¢ TpedoBanusMu MCH 34-01 nepexoipl Maructpaib-
HBIX TPYOOTNPOBOJOB IMOJJICKAT UCHBITAHWIO HAa MPOYHOCTH W MPOBEPKE HA Tepme-
TAYHOCTb B TPH dTama: 1 3Tanm — mocie CBapKu Ha CTalese WK Ha IUIOLIAJKE, HO J10
W30JIALMY; 2 3Tal — MOCJE NPOTITUBAHUS; 3 3Tall — OJHOBPEMEHHO C IPUIIETAXOIIH-
MU y4aCTKaMU, €CIIM MHOE HE OMPEICNICHO MPOEKTHOU JOKYMEHTAIUEH.

10.6.2 OuuCTKY MOJIOCTH, & TAKKE MCIBITAHUS HA MPOYHOCTh U MPOBEPKY HA
TePMETHYHOCTh CJIEAYyEeT MPOBOJUTH 1O MHCTPYKIIMU, KOTOpasi JOHKHA OBITH paspa-
O6orana B cocTtaBe mpoekTa mpousBojcTBa padot (ITI1P) u cormacoBana mpoekTH-
POBILMKOM, TEXHUYECKUM 3aKa3YMKOM, HAJ30PHBIM OPraHOM HUCIIOJIHUTEIBHOM BIa-
CTH 3a COOJI0JIeHneM TpeOOBaHUN MPOMBIITUICHHONW 0€30MacHOCTH U IKCILTyaTHPY-
Iole opranuzanueit. MHCTpykius omkHa OBITH yTBEpXKIEHA IpeaceaaTesieM Ko-
MHUCCHH TI0 UCTIBITAHUIO TPYOOTPOBO/IA.

10.6.3 HCTpYyKIKMS TO OYKMCTKE, UCHBITAHUIO HA MPOYHOCTh U MPOBEPKE HA
FePMETUYHOCTH JOJDKHA MPeyCMaTPUBATh:

- CIIOCOOBI, TAPaMETPHI U TMOCIEA0BATEILHOCTh BBITIOJHEHUS PadoT;

- CXeMY OYUCTKH M UCTIIBITaHUsI TPYyOOIpOBO/Ia;

- METOJIbl U CPEJCTBA BBISABJICHUS U YCTPAaHEHHUS OTKA30B (3aCTpeBaHUE MOPIII-
HE, yT€UKH, pa3pbIBbl U T.11.);

- CXeMY OpTraHU3aluu CBS3U;

- TpeOOBaHUSI TEXHUKHN 0€30MaCHOCTH, MOXKAPHOW 0€30MacHOCTH U YKa3aHUS O
pasmepax OXpaHHBIX 30H;

- MecTa 3a00pa U CIMBa BOJABI MPU THAPABIMYECKUX UCTIBITAHUSIX, COTJIACOBAH-
HBIE C 36MJIETIOJIb30BATEISIMU WIIH BOJIOIIOIb30BATEISIMU,

- TpeOOBaHUS IO OXpaHE OKPYKAIOIIEH CPEbI.

10.6.4 Ucnbitanue TpyOONMpoBOJa Ha MPOYHOCTh U MPOBEPKY HA T'E€pPMETHY-
HOCTh CIIEJTyeT MPOU3BOAUTH THAPABIMUCCKUM I MTHEBMATHYECKUM CIIOCOOOM JIst

ra3olnpoBOJOB U TMAPABIMYECKUM CIIOCOOOM ISl HE(PTEPOyKTOIIPOBOOB.
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10.6.5 O6opynoBanue sl THAPABINYECKOTO UCIBITAHHS JOJDKHO BKJIIOYATh
TUAPABINYECKUNA TIpecc (Hacoc), MAaHOMETpP, MEPHBIN Oak WM BOJOMEp JIJIsl U3Mepe-
HUS KOJIMYECTBA MOJIKAUMBAEMOM BOJIbI M BEJIMYMHBI yTeukd. Ha KoHIIaX ucbITyeMo-
ro 000py/I0BaHUS YCTAaHABIUBAIOTCS 3aTIYIIIKH.

10.6.6 Tlpu ucnbpiTaHuu TPYOOINPOBOJAA HA MPOYHOCTH JOJDKHBI BBITTOTHSATHCS
CJIeIYIOLUE OTIePALIUH:

- nocteneHHo, crynedssMu ot 0,3 go 0,5 MIla noBwlIatOT AaBIE€HUE C BbI-
JEP/KKOU Ha Ka)KJI0W CTYIIEHU HE MEHEE S5 MUH;

- IpU JIOCTUKEHUH YCTAHOBJICHHOW MHCTPYKIMEW BEJIMYHMHBI UCTIHITATEIIBHOTO
naBieHuss B TedeHwe 10 MUH HE TOMYyCKAalOT TajCHUS JaBJIICHHS OOJbIIe YeM Ha
0,1 MIIa, mpou3Bois JOMOJHUTEIBHYIO TOJKAYKY BO/IBI.

10.6.7 [IpoBepky Ha TE€PMETHYHOCTH HEOOXOAMMO TPOU3BOJIUTH MOCIE HUCIIBI-
TaHUS HA MPOYHOCTb M CHM)KEHHS UCIBITATEIHOIO JABJIEHUSA 10 MaKCHUMAaJlIbHOIO
pabouero, MPUHATOTO MO MPOEKTY. [IPOJOIKUTENBLHOCTh UCIBITAHUNA TPYyOOIIPOBOIA
Ha MPOYHOCTh U MPOBEPKU HA TEPMETUYHOCTH CIAEAYET MPUHUMATH B COOTBETCTBUU C
MCH 34-01.

10.6.8 TpyOompoBOaA cUUTAETCS BBIICPIKABIINM HUCIBITAHHE HA MPOYHOCTH H
POBEPKY HA F€PMETUYHOCTD, €CJIM 32 BPEMS €r0 MCHBITAHUS HA MPOYHOCTh IPH J0-
CTHKEHUHM HCHBITATENILHOTO JABJICHUS HE MPOM30MAET pa3pbiB TpyO, HapylleHUe
CTBIKOBBIX COCIMHEHUM, yT€UKa BOJbI, & TIPU MPOBEPKE HA TEPMETHYHOCTH HE Oy/IeT

0oOHapyKeHa yTeuKa BObI.

11 KoHTpoub BbINOJHEHHSI Pad0T, ABTOPCKUM HAA30p M cAa4a

padot

11.1 Opranu3anusi KOHTPOJIsI
11.1.1 Kontpons kauectBa paboT, BbIMoNHAeMbIX MetogoM ['HbB, nomken

OCYIICCTBIIATBCA B COOTBETCTBHU C TpC6OBaHI/I}IMI/I HOPMATUBHO-TCXHUYCCKHUX HOKY-
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MEHTOB Ha MPOKJIAJIKY JaHHOTO BUJA MHXKEHEPHBIX KOMMYHHUKAIMA U HACTOAIIETO
CBOJIa MPaBUIL.

11.1.2 IIpu npoknaake MOA3EMHBIX WHKEHEPHBIX KOMMYHUKAIUM METOJOM
I'Hb Hamie:XuT BBINOJHATH BCE BUIBI MPOU3BOJCTBEHHOTO KOHTPOJIS, MPEAYCMOT-
pennbie MCH 13-01 — BxoaHO#, onepalMOHHBIN W MPUEMOYHBIA MpU caade padorT.
[Ipr BXOTHOM KOHTPOJIE MPOBEPSIOT KaY€CTBO MOCTYMAKOIIUX HA CTPOWUILIOIIAAKY
KOHCTPYKUMH, U31eNIMid 1 MatepuainoB. OnepalMoHHbI KOHTPOJIb 00ECIIEUNBAET Ka-
YECTBO BBIMOJHEHUSI OYpOBBIX M CTPOUTEIHHO-MOHTAXHBIX pabOT, MPUEMOUYHBINA —
KaueCTBO M COOTBETCTBUE MPOEKTY MPOJIOKEHHOTO TpybompoBoa. Pe3ynprarel KOH-
TPOJIS clieyeT (PUKCUPOBATh B OOIIEM M CHEIUAIBHBIX KypHAJIaX padoT, B aKTax Ha
OCBHJIETEJIbCTBOBAHKE CKPBITHIX PadOT, aKTax MPUEMKHU U APYTUX JOKYMEHTAaX.

11.1.3 IlpoekTHas opraHu3anus A0JKHA OCYIIECTBISATh aBTOPCKHUI HAI30p 3a
BBITIOJIHEHUEM TEXHMUYECKUX PEIICHUA M TPeOOBAHMM MPHUHSATOTO K MPOU3BOJACTBY
npoekTa. [Ipyn HeoOX0AMMOCTH BBIMOJIHATH KOPPEKTUPOBKY UJIM COTJIACOBaHHUE 000C-
HOBAHHBIX U3MEHEHHI K MTPOEKTY.

11.2 BxoaHo# KOHTPOJIb

11.2.1 BXogHOMY KOHTpOJIFO JOJDKHBI INOJBEPraThCs BCE IMOCTYIAIOIMIME Ha
CTPOUTENILCTBO MATEPHUANIBI U U3ENHS, B TOM YHCIIE TPEAHA3HAYECHHBIE K MPOKJIIAIKE
TpyOBl, IeTalIM U Y3JIbl TPYOONPOBOIOB, KOMIIOHEHTHI OYPOBBIX PACTBOPOB, TEXHOJIO-
THYECKOE 000pyA0BaHNUE, CBAPOYHBIC, U30ISAIIMOHHBIC PACXOIHBIC MATEPUATIBI U .

11.2.2 Bce noctynaronye Ha CTPOUTEILCTBO MaTEPUANIbl M U3JCIUS TOTKHBI
COOTBETCTBOBATh TPEOOBAHMSAM K MX MapKam, TUIIaM, CBOMCTBAM U JAPYTHM XapaKTe-
pUCTUKAM, YKa3aHHBIM B MPOEKTHOMN JOKYMEHTAIIUH.

11.3 OnepanuoHHbIi KOHTPOJIb 32 IPOU3BOACTBOM padoT

11.3.1 ITpu onepaiiiOHHOM KOHTPOJIE JTOJKHBI OCYIIECTBISATHCS:

- KOHTPOJIb BBIMIOJIHEHUS TTOATOTOBUTENIBHBIX padoT;

- KOHTPOJIb COCTaBa U MOKa3aTesei kauecTBa OypoOBOro pacTBOpa;

- KOHTPOJIb OYpEHHMSI MUJIOTHOW CKBAYKUHBI,

- KOHTPOJIb PACIIMPEHUSI CKBOXKUHBI,

- KOHTPOJIb COOPKH ¥ TOTOBHOCTH TPYOOIPOBO/Ia K MPOTITUBAHUIO;
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- KOHTPOJIb YCTPOMCTBA CIIYCKOBOW JOPOXKKH (eciu npexycmorpeno B I111P);

- KOHTPOJIb MPOTITUBAaHUS TPYOOIIPOBOA.

11.3.2 B nporiecce moAroTOBUTEIbHBIX pa0OT C MPUMEHEHUEM I'e0Ae3UUECKUX
METOJIOB U MPUOOPOB BBHIMOIHIETCS KOHTPOJIb COOTBETCTBUS MPOEKTHOM JTOKyMEHTa-
LUU:

- IOJIOKEHUS Pa30MBOYHON OCH TIEPEX0/a, CYHIECTBYIOIIMX COOPYXKEHUH,
KOMMYHUKALUH, IPENATCTBUM;

- IUTAHUPOBKU U 00YCTPONCTBA CTPOUIIIONIAIOK;

- pa3MepoB U PACIOJIOKEHUS TEXHOJIOTHUYECKUX BBIEMOK (TIPUSIMKOB);

- TOJIOKEeHHsI OypOBOI YCTAaHOBKM Ha TOYKE BXOJ[a M HA4YaJbHOTO yria 3a0ypu-
BaHMSI.

11.3.3 KonTpoab cocTaBa U mokasarejeil kauecTBa OypoBOTO pacTBOpa BKIIO-
Yaer:

- YTOUHEHHE MoJa0opa cocTaBa M3 (PAKTUUECKH MOCTABICHHBIX KOMIIOHEHTOB
nepea HayajaoM OypoBbIX paboOT B COOTBETCTBUU C 9.2;

- KOPPEKTUPOBKY COCTaBa B Mpoliecce padoT MpHu U3MEHEHUU THAPOTre0Ioruye-
CKHUX YCJIOBHUU M0 CPABHEHUIO C MPOEKTHBIMH;

- IPOBEPKY COOTBETCTBHS XAPAKTEPUCTUK MPUTOTOBIAEMOro OypOBOIrO pac-
TBOpa TexHosornueckomy persiamenty (8.2.6) B mpoliiecce OypeHus: MUIOTHON CKBa-
KUHBI, PACIIMPEHUS, TPOTITUBAHUS TPYOOIIPOBOIA.

11.3.3.1 KoHTpob XxapakTepucTUK OypOBOTO pacTBOpa B MPOIECCE €ro MPUro-
TOBJIEHUS JIOJDKEH NPOM3BOJAUTHCS ISl KaKJIOTO 3aMeca WM HE PEKE YeM 4Yepes
Ka’KJIbI€ JIBA Yaca JIJIsi CMECUTEJIEH HEMTPEPBIBHOTO JCUCTBUA.

11.3.3.2 [lepeueHp ¥ 3HaAUYECHUS MTOKA3aTENIEH KOHTPOJIUPYEMBIX XapPAKTEPUCTUK
OypoBOTo pacTBopa mpuBeneHbl B Tabmuie 9.1. Metoasl 1 ucnoyib3yembie TPUOOPHI
KOHTPOJISI IPUBEJICHBI B NpuiiokeHuu H.

11.3.3.3 Pe3ynbTraThl moa00Opa U KOPPEKTUPOBKH COCTaBa, JIabOPATOPHOTO
OTpeeeHUs] XapaKTEPUCTUK OypOBOrO pacTBOpa JOJLKHBI (pukcupoBaThes B XKyp-
Haje KOHTpOJIA mapameTpoB OypoBoro pactBopa. Pexomenayemas (opma xypHaiia

npuBeneHa B npuioxenuu O.
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11.3.4 ITpu OypeHNH MIIIOTHOW CKBAYKUHBI IOJKEH MMPOBOIUTHCS KOHTPOJIb:

- TEXHOJIOTHYECKHUX apaMeTpoB OypeHus;

- HampaBJieHUs OypeHus;

- 3aBEPIICHUS POXOJKH CKBaKUHBI.

11.3.4.1 KoHTpOb TEXHOJIOTHYECKUX IMapaMeTpOB OypeHHsI HAa COOTBETCTBHE
[IITP momkeH OCyIIECTBISATHCS MOCTOSIHHO B Mpoliecce OypeHus mo mpudopam Oypo-
BOM ycTaHOBKHU. ClielyeT BECTH KOHTPOJIb CIEIYIOUIUX TEXHOJIOTMYECKUX MapameT-
POB:

- YCHIIME U CKOPOCTb [10/1a4u B 32001 OYpOBOI KOJIOHHBI;

- CKOpPOCTb BpallleHus: 0ypOBOr0o HHCTPYMEHTA,

- IaBJICHUE U pacxoj OypoBOIro pacTBOpA.

11.3.4.2 Kontpouib 3a HanpaBieHueM OypeHus, IITyOMHONW U IPONHACHHOMN JTH-
HOM CKBa)XMHBI CJIEyeT BECTU MOCPEICTBOM JIOKAMOHHBIX CHUCTEM (TPUIIOKEHHE
J1.5).

JlormycKaeTcsl MCTOIb30BAHUE CHUCTEM HHCTPYMEHTAJIBHOTO KOHTPOJS (PaKTH-
YECKOT0 HaNpaBJieHUs U TIyOMHBI MPOXOJAKHU C MOTPEIIHOCTHIO U3MEpEHUs He OoJee
5 %. KouTpons ocymecTBisercst s Kakaou OypoBoil mranru. [lo pesynpraTtam
POU3BOIUTEIb pabOT COCTABIISIET TPOTOKOJ OYpEeHUsI MUIIOTHOW CKBaXKUHBI 1O (Pop-
Me, TpPUBEACHHOW B MpuiiokeHUH K, TOTOBUT yepTeku (PaKTUYECKOro mpouiist u

IUIaHA MUAJIOTHON CKBAYKMHBI.

IIpumeuaHus

1 JIist miTaHr OJMHOW CBbINIE 4 M KOHTPOJb MOXKET OCYIIECTBIATh B HECKOJIBKO pa3 Mo
JUIMHE IITAHTH.

2 Jlna onepaTUBHOM CBEPKHU JIOKALIMOHHBIX JAHHBIX C MTPOEKTOM PEKOMEHIYETCS UCIOJIb30-

BaTh CIICHUATIU3UPOBAHHOC ITPOrpaMMHOC obOecreueHue.

11.3.4.3 Tlocne 3aBeplIeHHs] TPOXOAKH MUJIOTHOW CKBAKHUHBI CIEAYET MPOBE-
CTH TeO0Ie3UYEeCKUMHU METOJIaMU KOHTPOJb COOTBETCTBHS (DAKTUYECKHX KOOpIWHAT
TOUYKH BbIX0/1a OypOBOTO MHCTPYMEHTA MPOEKTHBIM. OTKIOHEHUS! TOUYKH BBIXOJAA MH-
JIOTHOW CKBaXXMHBI OT NMPOEKTHOTO CTBOpA HE JOJDKHO MPEBBIIIATH JIOIYCKOB, OMpe-

JesIeMbIX TIPOCKTOM (cM. 7.3).
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11.3.4.4 Tlpu 3aduKcUpOBAHHBIX OTKJIOHEHHSIX MPOQUIS M TOYKU BBIXOJA TTH-

JIOTHOW CKBa)KWHBI OT TIpoekTa (cM. 7.3.6) manbHeiie paboThl MO YCTPOUCTBY MO/I-

3eMHOTO nepexona MmeroaoM I'Hb gomyckaercs npo1oimkaTe TOJIBKO MOCIE COTrlaco-

BaHUs (pakTHUECKOro Mpouis ¢ NPOEKTHOM OpraHu3aluel U TEXHUYECKUM 3aKa3yu-
KOM.

11.3.5 B npouecce pactivpeHusi TMIOTHON CKBaXXUHBI 1O IITATHBIM prOOpam
OypOBOIl YCTAaHOBKH CIIETyeT BECTH KOHTPOJh Ha coorBeTcTBUE I[P criemyrommmx
TEXHOJIOTUYECKUX MapaMeETPOB:

- TSITOBOE YCUJIME U CKOPOCTh MPOTATUBAHUS PACIITUPUTENS;

- Bpalllaro1ii MOMEHT;

- IaBJICHUE M0/1a4u U pacxoj OypoBOro pacTBopa.

HeoOxoaumMo BH3yaqbHO KOHTPOJIMPOBATh HANUYME LUPKyIsuuu (cMm. 9.5) u
ONpeaesaTh INIOTHOCTh PaCTBOPA, BBIXO/SIIETO U3 CKBAXKUHBI (CM. 9.6).

11.3.6 KonTposib cOOpKHU ¥ MOJATOTOBKH TPyOONPOBOJIa K MPOTITUBAHUIO CJie-
€T MPOBOJIUTH, PYKOBOJICTBYSACH 8.7.

11.3.6.1 [Ipu mpoknaake ra3onpoBojioB, HEPTEHIPOBOIOB U HEPTEIPOIYKTO-
IPOBOJIOB KOHTPOJIb CBAPHBIX COEIUHEHMI CEKIMHA TPyOOIpOBOJa, OYUCTKY MOJIO-
CTH, UCIIBITAaHUS HA MPOYHOCTh U MPOBEPKY HA T'€PMETHUYHOCTh, 4 TAKKE KOHTPOJIb
U30JISIIUOHHOTO TOKPBITUS TPYO U CBapHBIX COCIMHEHHUN OCYIIECTBISITH B COOTBET-
ctBuu ¢ 10.2 — 10.4, 10.6 1 HOpMaTUBHO-TEXHUYECKUMH JOKYMEHTAMH, PETIIaMEHTH-
pYyIOIIMMU TpeOOBaHUA JIJIsl JAHHOTO BUIA TPYOOIIPOBOIOB.

11.3.7 KoHTpoJib YCTPONCTBA CITyCKOBOM JOPOKKH, TPEAHAZHAYCHHOM ISl T10-
a4 COOpPaHHOTO TPYyOOIPOBOIa B OYpOBOIl KaHa, CJICYET BBHIOIHITh BU3YaIbHO U
reojie3ndueckuMu Merogamu. KoHTposto mojsiexar: KOJIM4ecTBO, MOJOXKEHUE U Ka-
YECTBO YCTPOMCTBA ONOP, UX COOCHOCTH C OChIO CKBAKMHBI, PACCTOSTHUE MEKIY OIIO-
paMu U 10 TOYKH BXOJ]a CKBRXKHHBI, BEICOTA OTIOP.

11.3.7.1 [IpaBWIIBHOCTh YCTAHOBKHM OIIOP CITyCKOBOM JIOPOKKM Kak B IUIaHE,
TaK U MO BBICOTE€ KOHTPOJHMPYETCA TI'e0e3nYeCKUMU MerofamMu. OTKIIOHEHHS MpHU
YCTAaHOBKE OMOpP HE J0JHKHO MPEBBIIIATD:

- TIO BBICOTE — 2,5 cM;
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- 110 ocu ety — 25,0 cm;

- IEPIIEHIUKYISIPHO OCH — 2,5 CM.

11.3.8 B nporiecce npoTsAruBaHusi TpyoONpoBo/ia CieayeT BeCTH KOHTPOJIb Be-
JIMYUHBI TATOBOTO YCUJIUSA U CKOPOCTH MPOTATUBAHUA, JTaBJICHUS MOJA4yu, pacxoja
OypOBOro pacTBOpa Npu UUPKYISALUH.

11.3.9 Eciu nipu npoTATUBaHUM TIPOU3BOIUTCS OanmactupoBka (cM. 8.8.8), To
CJIeNyeT OCYIIECTBIATh KOHTPOJh 00BbEeMa BOJIbI, MOJaBaeMON B TPyOOMpPOBOJ, H
BpPEMsI €T0 3aI0JIHEHUS C CONTOCTABIEHUEM U3MEPEHHBIX 3HAUEHUM C MTPOEKTHBIMH.

11.3.10 CnexyeT KOHTPOJUPOBATH BBIMOJIHEHHE MOYACOBOrO rpaduka MmpoTs-
rUBaHus TpyOompoBoja (He AOMyCKas HEOOOCHOBAHHBIX OCTAHOBOK M TIEPEPHIBOB)
JUIS1 TIOJTHOT'O 3aBEPIICHUS PaObOT B YCTAaHOBJICHHBIN CPOK.

11.4 Tlopsinok BegeHNsI ABTOPCKOT0 HA/130pa

11.4.1 ABTOpCcKHMil HaA30p 3a MPOKJIAAKOW MOA3EMHBIX KOMMYHHUKAIIUM METO-
noMm ['Hb npoBoauTcs 3aCTpOMILIMKOM WIIM TEXHUYECKUM 3aKa3YUKOM C IPUBJICYEHU-
€M JIMIA, OCYHIECTBIISIOUIETO MOATOTOBKY IMPOEKTHON JOKYMEHTAIIMU, B TEUCHUE
BCET0 Nepro/ia MPOr3BOCTBA PA0OT MO MPOKJIAIKE KOMMYHHUKAIIUN.

11.4.2 B mporiecce aBTOPCKOTO HaA30pa HEOOXOAMMO MPOBEPSTH COOTBETCTBUE
peann3yeMbIX IJIAHUPOBOYHBIX PEIICHHM, TPUMEHSIEMbIX MaTEPUATIOB U TEXHOJIOTUH,
a TaK)Ke KauyeCTBa BBIMOJHEHUS PabOT yTBEPKIECHHON MTPOEKTHON TOKYMEHTAITUH.

11.4.3 Bce BbIsSBIEHHBIE B XOJI€ aBTOPCKOTO HA/30pa 3aME€UaHHsSl O HEJOCTaT-
KaX BBIMIOJIHEHUS padOT IO MPOKJIaJike KoMMyHuKaluid metogoM ['Hb nomkHbI OBITH
oopMIIeHBI B TMTMCbMEHHOW (opMe. AKTHI MPUEMKH TaKUX PadOT JOHKHBI COCTaB-
JSITHCS TOJIBKO MOCJI€ YCTPAHEHHUSI BBISIBIICHHBIX HEJIOCTATKOB.

OO0 ycTpaHeHUHM yKa3aHHBIX HEAOCTATKOB COCTABJISICTCSl aKT, KOTOPBIN MOAMU-
CBHIBAIOT JIMLIO, NPEIbIBUBIIIECE 3aMEYaHUsl O HEIOCTATKaX U JIHUIO, OCYIIECTBISIONICE
CTPOUTENIHCTBO.

11.5 IlpuemMo4YHBbI KOHTPOJIb NIPH cAa4Ye padoT

11.5.1 JIns cmaum paboT HOMKEH OBITH IPOBEIEH KOHTPOJIb COOTBETCTBHS IIPO-
eKTy mnpoJioxkeHHoro metojnoM ['Hb noazemHoro TpyOonpoBoaa, BKIIOUYAIOMIANA HH-

CTPYMCHTAJIbHYIO ITIPOBCPKY €TI0 (I)aKTI/IlleCKOFO IIJTAaHOBOT'O U BBICOTHOTI'O HOHO)KeHHﬁ,
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a TaKKe HEeOOXOIMMBIC AJI JTaHHOTO BHJAa KOMMYHHKanuil ucneiTaHuid. [lopsimok
caauu paboT mpuBeAeH B mpuiioxkeHuu 1.

11.5.2 TlnanoBoe mojokeHue TPyOOIpoBOoaa MPOBEPSETCS MyTeM MPOTATHUBA-

HUS U3Ty4daTens-30H/1a, BBIHOCKM OCH TpyOONpOBOJa HA MOBEPXHOCTh M OINpEJEIe-

HHA KOOPAWHAT TOYCK OCH I'€OAC3NICCKNUMH METOAAMMU.

BricOTHOE MOJI0KEHUE MPOBEPSAETCS MPU MOMOIIU JTOKALMOHHBIX CHCTEM, HC-
MOJI3YEMBIX MPpH MPou3BoaAcTBE padbot merogom I'HB (cm. nmpunoxenus [1). Jdomyc-
KaeTCsl UCTOJIb30BAHUE IPYTUX CUCTEM MHCTPYMEHTAIBHOTO KOHTPOJIA (PAKTUUIECKO-
ro IJIAHOBOTO U BBICOTHOIO TOJIOKEHUU TPyOONpPOBOJA, MOTPEIIHOCTh W3MEPEHUM

KOTOPBIX COCTaBJsIeT He Oomee 5 %.

[Ipumeuanue - J{nsg 06pabOTKU TaHHBIX UHCTPYMEHTAIBHOTO KOHTPOJSI PEKOMEHyeTCs

MPUMEHSATH CEPTUHUIIMPOBAHHOE TPOTPAMMHOE 00ECTICUCHHE, UCTIOIB30BAaHHOE MTPU OYpPEHUH.

11.5.3 McnbiTanusi MarucTpaJibHbIX Ta30IPOBOAOB, HEPTEIPOBOJOB U HEPTE-
IPOAYKTOMPOBOAOB CJIEIYET MPOBOIUTH U 0GOopMIIThH B coorBeTcTBUHU ¢ 10.5 1 10.6.

11.5.4 Ilo pe3ynbraramMm IPUEMOYHOIO MHCTPYMEHTAIBHOIO KOHTPOJI U HUCIIbI-
TaHU# ucnoiaHuTens padot no 'Hb nomkeH noaAroToBUTh HCTIOMHUTEIbHBIE YEPTEKH
(mnaH ¥ OpoAOJBHBIA MPOQUIb), OTPAKAIOLIUE IJIAHOBO-BBICOTHOE IOJIOKEHUE U
TEXHUUYECKUE XapaKTEPUCTUKH IPOJOKEHHOIO TPYyOOIIpOBOAA, a TAKXKE APYyrue uc-
MOJIHUTENIbHBIE JOKYMEHTHI (CTaHAApTU30BaHHBIE (POPMBI), MPEITyCMOTPEHHBIE IS
JAHHOTO BUJa KOMMYHUKAIIH.

11.5.4.1 UcnonuutensHble 4yepTexd (PaKTUUECKUX IJIAHOBBIX IOJOKEHUH U
npoguieit TpyoonpoBo10B, MposiokeHHbIX MeToqoM ['HB, nomKkHBI OBITH BBITIOTHE-
Hbl B MacimTade 1:100, 1:200, 1:500, 1:1000 B 3aBUCUMOCTH OT JJIUHBI, TIIYOUHBI U
JIPYTUX XapaKTepHBIX 0cOOEHHOCTeH mepexona. OHM JOKHBI COOTBETCTBOBATH 00-
UM TPEeOOBAHUSM K I€0JIE3UUECKUM YEPTEkKaM B CTPOUTEILCTBE U BBIIOJIHATHCS HA
OCHOBE ITPOEKTHOT'O TONOIpaUYECKOro miaHa U MPOEKTHOTO IPOAOIBHOTO MPOQuIIs
10 JTaHHBIM IIPOU3BEAECHHBIX B HATYPE U3MEPEHHUIA.

Ha xanaplii BBINOJIHEHHBIN TpyOONpOBOA (CKBAKMHY) JOJDKHBI IOJTOTaBIIH-

BaTbCA CBOU UCIIOJIHUTCIIBHBIC YCPTCIKU.
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11.5.4.2 Ha ucnoSHUTENBHBIN IIJIAH HAHOCUTCS CTBOP MPOJIOKEHHOTO METOJIOM

['HB tpy6ormpoBoja ¢ reoie3ndecKuMu MPUBS3KaMH K CTALlMOHAPHBIM OOBEKTaM JIH-

00 B reoje3Myeckux KoopAuHaTax. TekcToBas WHGOpMALMS OJKHA BKIIIOYATH:

Ha3BaHUE, MPOTKEHHOCTh, THUI U KOJIMYECTBO TPYO B CKBaXKMHAX, IPU HEOOXOIUMO-

CTU THUKETaX, JMUTEpHble O003HAYEHUs, PaJUYyChl M3rMOOB B IJIaHE, WHKEHEPHOE
npeaHa3HayeHue TpyOoIpoBo/ia C TEXHUUYECKUMU XapaKTePUCTUKAMH.

11.5.4.3 Ha npoaoapHbIX OpoduiIssX OTOOpa)KaloTCs TPACKTOPUHU 3ajieraHus
npoJiokeHHbIX MeTooM ['HB TpyOomnpoBo0B, CYIIECTBYIOMIKNE U MPOCKTUPYEMBIE
WHXCHEPHBbIE KOMMYHHMKALMA U COOPY’KEHHUS, MPEMATCTBUS MPUPOJHOTO U HCKYC-
CTBEHHOT'O ITPOUCXO0XKICHHUS.

[Ipodunu A0MKHBI OBITH BBIMOJHEHBI B aOCOMIOTHBIX JIMOO OTHOCHUTEIBHBIX
OTMETKAaX, MPUBA3aHHBIX K XapaKTEPHBIM TOYKaM, C IaroM He 6osee 6,0 M Ha KpH-
BOJIMHEHMHBIX ydyacTkax U He Oosiee 20,0 M Ha MPSAMOJIMHEHMHBIX Y4acTKaX TPACKTOPHIl
TpyOonpoBosoB. [Ipodunu natorcs s Bepxa, HM3a M Ocu TpydOomrpoBoaa (1bo
mydka TpyO) OTHOCHUTENHHO (DAKTUYECKON W TUIAHWPOBOYHOM MOBEPXHOCTEH 3EMIIH.
Ha npodunsx ykaspiBaloTCs 3HAYEHHUS PaJnyCOB M3ruba TpyOONpOBOAOB, YKIIOHBI
MPSIMOJIMHEWHBIX YYaCTKOB (B Tpaycax JU00 MPOIIEHTAX ).

11.5.4.4 JlonoJHUTEIBHO HA KaXJIOM Mpoduie AAlOTCA C yKa3aHWEeM Halpas-
JIEHUs MTONEpPEeYHbIe ceueHus (Ha KOHIIaX Mepexo/ia U Mpu HEOOXOMMOCTH IO Tpacce
nepexoja). JlanHple ceueHnus n300pakaroTcsl CXeMAaTUYHO C 00s3aTeIbHBIM YKa3aHU-
€M JIUaMETPOB TPyOOINPOBOAOB, COOTBETCTBYIOIIMX OTMETOK, UX B3aMMOPACIOJIOXKe-
HUS B CKBaKMHE COIVIACHO NMPOMU3BEIECHHON MapkupoBke Ha koHUE 311 (mpu Hamuuuu
HECKOJIbKMX TpyO B Iy4YKe), paCCTOSHUI MEXIy LEHTpaMu 00 KpalHUMHU CTEHKa-
MU TpyOOIPOBOJIOB B COCEHUX CKBOXMHAX (B Clydyae HECKOIBKUX CKBaXKUH, Pacro-
JIO’)KEHHBIX TapaJUielbHO Ha yAaneHuu He 6osee 10 M oTHOCUTENBHO ApYT npyra). B
npoQUIIIX TakKe YKa3bIBAIOTCS TEXHUUYECKHE XapaKTEPUCTHKU MPOJIOKEHHBIX TPY-
OOIPOBOIOB.

11.5.4.5 UcnionHuTeNbHBIE YEPTEKU BBIMTYCKAOTCS MOJ MITAMIIOM MOAPSAHON
OpraHu3alMK C yKa3aHUeM (paMUJIMil OTBETCTBEHHBIX 3a UX COCTABJIEHHUE CIEIUATH-

CTOB N OOJIDKHBI OBITh 3aBCPCHBI UX ITOAIIMCAMMU. Ha ncnonHuTteabHbIC YCPTCIKH TaK-
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7K€ MOTYT HAHOCUTHCS COTJIACOBAHKS M BU3bl 3AMHTEPECOBAHHBIX CTOPOH CTPOUTEIb-
HOTO ¥ aBTOPCKOTO KOHTPOJISI, SKCTUTYaTUPYIOIIEH OpraHn3aIlii, UHBIX CIIYKO 1
OpraHu3aIMu.

11.5.5 ®opMbI OTYETHBIX U UCTIOTHUTEIBHBIX JOKYMEHTOB JIOJKHBI COAEPKATh
TpeOyeMbIe IS MPEIOCTABJICHUS CBEICHHUS U OBITh 3aBU3UPOBAHHBIMHU ITOJTHOMOY-

HBIMH MPECTABUTEISIMUA 3aMHTEPECOBAHHBIX CTOPOH (CM. IIpuiiokKeHue P).

12 IIpaBusia 0€30MaCHOI0 BbINOJIHEHUS padoT

12.1 O0uue mo10:KeHUA OPraHu3alui 0€30IACHOI0 BHINOJTHEHUs padoT
12.1.1 IlpousBoactBo padot no ['HB crnenyer BBIMOMHATH ¢ yueToM TpeOOBa-
HUIl COOTBETCTBYIOIIMX HOPMATHBHBIX JOKYMEHTOB U PErJIAMEHTOB IO TEXHUKE O€3-

OIIACHOCTH, CAHUTAPHBIX HOPM, 4 TAKKE B COOTBETCTBUMU C MHCTPYKLHUEN U MpPaBUJIA-
MU 0€30MMacHOCTH 10 3KcITyaTanuu yctanoBku ['HbB.

12.1.2 Heo6xoaumMo oO0ecCeunuTh HAJIC)KHYI0 U YCTOMYHMBYIO JIBYCTOPOHHIOIO
CBSI3b MEX]Ty TUIOIIAIKaMU Ha CTOpPOHE pabOThI OYpOBOM YCTaHOBKH (TOUYKA BXOZA) U
30HOM cOOpKU TPYOOIpOBOa (TOUKA BBHIXOA).

12.1.3 BeiTekaronuii U3 CKBaXXWHBI 3arpsi3HEHHBIN OypOBOM pacTBOp JI0DKEH
OBITh HANpaBJeH B CIELHUANbHBIC MPUSIMKHA U KOJUIEKTOpbl. Hemoanexamuit perexe-
paluy U TOBTOPHOMY HCIIOJIb30BaHUIO OypOBOM IUIAM JIOJKEH COOMpaThes B Mpe/-
HA3HAYEHHBIX NJI 3TOTO eMKOocTaX M amOapax. K Mecty pa®oT mojaBeneHa JIMHUS
IIPOMBIBOYHOU BOJIBI.

12.1.4 Tlpu mpou3sBojcTBE padbOT Bce PaOOTHUKK CHAOXAIOTCS 3alllMTHBIMHU
POTUBOIBUTHPHBIMUA U (PHIIBTPYIOIIMMU TTOJIyMacKaMH, KacKaMHu M TUIOTHO TpHJIera-
IOIIUMU 3aIIUTHBIMA OYKAMHU.

12.1.5 IIpn mpoBeAeHUM THAPABIMYECKOIO HCIBITAHUS TPYOONPOBOJOB AaB-
JIEHUE CJIEYET MOJHUMATh MOCTEIEHHO J0 3HAYEHMS, YCTAHOBJIEHHOIO YTBEPKIECH-
HOM MHCTpYKIMEH 1o ucnbiTanusM (cM. 10.6.2). 3anpeniaercs HaXOIUThCS Mepe/T 3a-

riIymkKaMiy, B 30HC BpEMCHHBIX M ITIOCTOSHHBIX YIIOPOB.
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12.1.6 TloBpexxkieHue MOA3EMHBIX KOMMYHUKALUA B pe3yibTare OypHIbHBIX
paboT MOXKET CTaTh MPUYMHOM B3pbIBA, MOXKApa, TPaBM OT MOPAKEHUS dJIEKTpHUUe-
CKMM TOKOM WJIM OTPaBJICHUSA SJAOBUTHIMU BeniecTBaMu. K MCTOYHMKaM omacHOCTH
OTHOCATCA:

- JIMHUU JJIEKTpoIIepeaay;

- Ta30MPOBOJIBI;

- OIITOBOJIOKOHHBIC Ka0OelIH;

- BOJIOIIPOBO/IBI;

- KaHAJIN3alUWOHHBIE JINHUN;

- TpyOONPOBOIBI /111 TPAHCIIOPTUPOBKH >KUJIKMX WJIM Ta3000pa3HbIX XUMHUUE-
CKHX BEIIECTB;

- IOJ3EMHBIE PE3EepPBYapbI-XpaHUIIUILIA.

12.2 MepsbI 0e30I1aCHOCTH OT NMOPAKEHUS IJIEKTPUUYECKHUM TOKOM NPH BbI-
MOJIHEHUH OypOBBIX padoT

12.2.1 IIpu Benmenun OYpOBBIX pabOT C OMACHOCTBHIO JJICKTPUUECKOTO ynapa
HEO0OXOAMMO OPraHU30BbIBATH, IPOBEPSITH U MCHOJIB30BATh CUCTEMY 3aILUTHI OT IO-

PaXKEHUS IIEKTPUUECKUM TOKOM.
I[Ipumeyanue — [IoMUMO IITATHOTO YCTPOCTBa OOHAPYKEHUS DIEKTPUUYECKOTO yJapa,
9Ta CUCTEMa BKJIIOYAET B ce0sl M30JIMPOBAHHBIE COEIMHUTENbHBbIE KaOENM, 3KpaHbl, 3aIUTHYIO

00yBb U PyKaBHIIBI.

bypenue He nomyckaercsi 0e3 mpeaBapUTEIbHON MPOBEPKU CUCTEMBI 3allUThI
OT MOPAKEHHUS JIIEKTPUUECKUM TOKOM.

12.2.2 TokoBeAylIME YaCTU AIEKTPOYCTAHOBOK JOJDKHBI OBITH M30JMPOBAHBI,
OTpakIeHbl WJIK pa3MENIeHbl B MECTaX, HEAOCTYMHBIX JIJISl CIy4ailHOTO TPUKOCHOBE-
HUS K HUM.

12.2.3 YCTpOMCTBO M 3KCIUIyaTA[MIO CHUCTEM OJJIEKTPO3ALIUTBHl M HU3O0JSLIMHU
JIOJKEH BBIMOJIHATH NEPCOHAN, UMEIOLIUK JOMYCK K MPOBEICHUIO JAaHHOIO BUAA pa-
0OT.

12.2.4 Tlpu mOBpeXJACHUU ONTOBOJIOKOHHOTO Kabess HM3-3a OMAacCHOCTH IOJIy-

YUTh TPaBMY IJ1a3 pabOTHUKAM 3allpellaeTcs 3ariiIblBaTh B CKBXXHHY U B KaOelb-
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HBI KOPOO.

12.3 TpeGoBanus 0e30aCHOCTH NPHU MOBPEKACHNH ra30NpoBoOAOB, HedTe-
NPoOBOA0B M HePTENPOAYKTONPOBOA0B

12.3.1 TloBpexxnenue razonpoBoja, HedTEMpoBoaa U HEDTEIPOIYKTOIPOBOIA
MOKET BBI3BaTh MOpaXKeHHE TOKCMYHBIMU BeIllECTBaMHM, MOXKap, B3pbIB. B mpenenax
CTPOMILIONIAIOK JOKHBI OBITH OTKPBITHI BCE JIFOKH, a MOJ3€MHbIE KOMMYHUKAIIUU
o0cienoBaHbl U1 YTOYHEHHS UX (QYHKIUI U TITyOUHBI 3aI0KESHHUS.

12.3.2 IIpu Benenun OypoBBIX pabOT € OMACHOCTHIO MOBPEXKIECHUS Ta30MPOBO-
Ja ¥ yTeUKH MPUPOAHOTO ra3za HEOOXOAMMO pa3Melarh 000pynIOBaHUE C HABETPEH-
HOW CTOPOHBI OT ra30MpOBOJIa, UCXOMS U3 PO3bl BETPOB, MPEOOIAA0IEH B EpUO.
BBINIOJIHEHHUS PadoT.

12.4 TpeGoBanus 6e30aCHOCTH NPHU padoTe OYpoBOil yCTAHOBKH

12.4.1 3akpenuts OYpOBYIO YCTAHOBKY Ha OCHOBaHHE 1 3a3EMJIUTh.

12.4.2 Jlns mpenoTBpamieHusi BO3MOKHOTO yX0/ia B CTOPOHY U TPABMUPOBAHUS
NIEPCOHAJIA PACIIMPUTENL JOJDKEH OBITh ONMYUIEH B CKBAXKHMHY O Hadalla BPAILEHUS
OYpHUIILHON KOJIOHHBI.

12.4.3 [Ipn mombeMe U cIycke OypOBOM KOJOHHBI BCE KPEIEKHBIC IETan

AOJIKHEBI PETYJIAPHO IIPOBEPATHCA HAa USHOC U ITIOBPECIKACHU .

13 Oxpana okpy:Kamien cpeabl

13.1 O0uue mo10:KeHHUA MO0 OXPAHE OKPY/KAKOIIEH Cpebl

13.1.1 Tlpu npOeKTUPOBAHUU M TIPOU3BOJICTBE pabOT HEOOXOIUMO YUHUTHIBATH
u coOmonaTh TpeboBaHus pasnenoB «OxpaHa OKPYKAIOUIEH Cpeabl» HOPMAaTUBHBIX
JOKYMEHTOB IO CTPOMTENIBCTBY COOTBETCTBYIOIIMX BHJIOB MHXEHEPHBIX KOMMYHHU-
KallMil U CAaHUTAPHBIX HOPM, BKJIIOYasi: 00eCleueHue COXpaHEeHUs LEIOCTHOCTH CJIO-
KUBILIUXCSl TEOJIOTHYECKUX YCIOBUM M THIPOJOTHYECKOIO PEKMMA; HEAOIYIICHHUE
MOMaIaHKsI BPEMEHHBIX CTOKOB (BKJIFOYAsi TOKCUYHBIE) B CYIIECTBYIOIINE CETH BOJIO-

otBesieHust 1 Ha nouBy (I'OCT 17.1.3.13); obecrnieueHre CBOEBPEMEHHOI'O YCTPOM-
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CTBa MOBEPXHOCTHOTO BOJAOOTBO/1a, UCKITIOYAIOIIETO CKOTIIEHUE BOJIbI B MOHMKEHUSIX
penbeda B MEepUOabl TasiHUS CHETa M JIMBHEW W 00pa3oBaHWE HEMPEITyCMOTPEHHBIX
BOJOTOKOB, CMBIBAIOIIIUX IOYBEHHBIN CJIOW; HEIOMYIIEHUE CTOSHKA MAalluH U TPaHC-
MOPTHBIX CPEJICTB BHE CIEIMATIBLHO OTBEICHHBIX JJIS OTUX IIEJIeH TUIOIIAI0K; oOecte-
YEHUE COOTBETCTBUSI CTPOUTENIBHBIX M JOPOKHBIX MAIIMH 3KOJOTMYECKUM U CaHU-
TapHbIM TpeOoBaHUsM 10 BbIOpocam oTpadoTtapmux razos (I'OCT 17.2.2.02), a Tak-
e TI0 IITyMY Y TTPOU3BOACTBEHHOW BUOpAIIUM; MPOBEJACHUE PEKYIbTUBAIINH 3€METTh.

13.1.2 Ha Bcex 3Tanax npoeKTUPOBAHUS MOJA3EMHBIX WHKEHEPHBIX KOMMYHU-
Kaluii, COOpykaeMbix ¢ npuMeHennem Meroqa ['Hb, cnenyer ouennBaTs BO3MOKHbBIE
BO3J/ICHCTBUSI HA OKPYXKAIOILIYI0 HNPUPOJHYIO Cpedy, 3[aHUsl U COOPYKEHUS, CyIle-
CTBYIOIIIME€ KOMMYHHUKalNH, B cooTBeTcTBUU ¢ 13.1.2.1 — 13.1.2.4.

13.1.2.1 Pucku, Bo3HuKaronye mnpu nposeaeHur padot meronom ['HbB, u pe-
KOMEHJAIUU 10 UX CHUKEHUIO IPUBEJECHBI B IIPUJIOKEHUU b.

13.1.2.2 TpeboBaHus IO OXpaHE OKPY>KAIOIIEH CpeJibl U 3alUTe CYIIECTBYIO-
IIUX COOPYKEHHI CIIEIyeT BKIIIOYaTh B MPOEKT OTAEJIbHBIM Pa3/IelioM, a B CMETax
onpeaesaTh HeOOX0AUMbIE 3aTPATHI.

13.1.2.3 MeponpusiTus 1o 3aliuTe BOJOEMOB U BOJOTOKOB, PACIOJIOAKEHHBIX
BOJIM3M M HAaJ MPOKJIAJIbIBAEMON Tpaccoil TpyOOmpoBoOjia, HEOOXOAUMO MpeaycMmar-
pUBaTh B COOTBETCTBUM C TPEOOBAHUSIMH BOJHOTO 3aKOHOJIATENILCTBA M CAHUTAPHBIX
HOpM, ¢ yueTom 13.2.4.

13.1.2.4 IIpu poeKTUPOBAHUKM HEOOXOIUMO TPEyCMaTPUBATh OIMEPEkKAIOIICEe
COOPY>KEHHE MPUPOIOOXPAHHBIX OOBEKTOB, CO3AHUE CETH BPEMEHHBIX JOPOT, MPO-
€3/10B U MECT CTOSIHOK CTPOUTEJIbHOW TE€XHUKH, a TAK)KE€ MEPONPUSTUS IO MPEIOT-
BpAIlICHUIO 3arpsi3HEHUSI OKPYKArOUEed Cpeabl CTPOUTEIHHBIMU M OBITOBBIMU OTXO-
mamu, I'CM.

13.1.3 UcnonHutens pabOT HECET OTBETCTBEHHOCTh 3a COOJIIOJIEHHUE MPOEKT-
HBIX PEIICHUH, CBI3aHHBIX C OXPAHOU OKPYIKAIOIIEH Cpe/ibl, a TaKkKe 3a COOJI0/ICHHE
MEKIOCYJIapCTBEHHBIX COTJIAIIEHUH M0 OXPaHe MPUPOIbI.

13.1.4 K BO3MOXXHBIM HEOJIAronpusTHbIM 3KOJIOTUYECKUM IOCIEICTBUIM pa-

6ot o metoxy I'Hb otHOCsTCSI:
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- OCAJIKU U CMEIIECHUS TPYHTOBOI'O MAacCHBa, 3JaHUN, COOPYKEHUHM U KOMMY-
HUKAILUH, UX TTOBPEXKICHUE;

- BBIX0J1 OypOBOro pacTBOpa Ha MOBEPXHOCTb, B MOA3EMHBIE COOPYKECHUS U
KOMMYHUKALIMH 110 Tpacce OypeHus;

- 3arpA3HEHUE TPYHTOBBIX BOJ XMMHUYECKHUMHU U MOJUMEPHBIMU J100aBKaMHU K
OypoBBIM pacTBOpaM (KaJbLMHUPOBAHHAS CO/A, MOJIUMEPHI, AKTUBHBIE U MOIOIINE
BEIIIECTBA);

- 3arps3HEHUE MPUPOIHON (TOPOJCKOM) Cpelbl OTpaOOTAaHHBIM PACTBOPOM M
[IUIAMOM B MECTax PACIOJIOKEHUS CTPOUILIONIAIOK.

13.1.5 IIpu nepeceuennn B miane tpaccoil ' Hb coopyxkeHuii MeTponoanTeHa,
3nanuit u coopyxenuii | u 11 yposneit orBercrBenHocty no MCH 20-02 Heo6xoaumMo
IPOBOAUTH OOCJEI0BAaHUE MX HECYIIMX KOHCTPYKIUH, OCHOBAaHMNA U (PYyHIAMEHTOB
JUTSL OLIEHKH BO3MOKHOTO BJIMSIHUS IIPOM3BOJICTBA padoT.

13.1.6 B HEoOX0auMBIX clydasx, OMNPEIEIsIEMbIX pPacyeToM, MPH MPOXOJIKe
CKBaXHH 1MOJ| (yHIaAMEHTaAaMH OTBETCTBEHHBIX 3/IaHUW W COOPYKEHUM, B CIIOKHBIX
TUAPOTEOJIOTUYECKUX YCIOBUAX (HEYCTOMUYMBBIE KPYITHOOOJIOMOYHBIE TPYHTHI, BOJIO-
HACBIIICHHBIE TECKM) MPOEKTOM JOJDKHO MPEAyCMAaTpUBATHCS NPEABAPUTEIBHOE
YKpEIUIEHHEe OCHOBAHUS MyTEM BBIMOJHEHUSI UHBEKIMH, YCTPOUCTBA TPYHTOLEMEHT-
HOT'O OCHOBAHMSI, IOMOJHUTEIbHBIX CBAN U T.II.

13.1.7 B CIIOXKHBIX THAPOTE€OJOTHYECKUX YCIOBUSX, a TAKXKE MPU JTHAMETPE
OypoBoro ka"ana cBbiiie 400 MM U PacCTOSIHUM IO BEPTHUKAIU OT OypOBOro KaHajia
710 TIO/IONIBBI pelibca MeHee 5 M, Tiepe]] HauajaoM padboT MO/ KeJIe3HOAOPOKHBIMHU ITy-
TSMH CJEAYET YCTAaHABIMBATH CTPAXOBOYHBIE PEIbCOBBIE MakeThl. [Ipu nepeceuennn
AKCILTYaTUPYEMBIX aBTOMOOMJIBHBIX U JKEJIE3HBIX JOPOT PYKOBOICTBOBATHCSA TpeOO-
BanusiMu MCH 32-01 u MCH 32-02.

13.1.8 IIpu npoknaake metogom 'Hb koMmMyHHKaluii B BEHHOMEP3JIbIX IPYH-
Tax HEOOXOAMMO 00ECNEeUUTh COXpPAHEHUE T'PYHTOB OCHOBAHUS B MEP3JIOM COCTOS-

HUM B cOOTBeTCTBUHU ¢ TpeboBaHusimu MCH 50-01.
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13.1.9 [Ipou3BOACTBO CTPOUTEIHLHO-MOHTAXHBIX PA0OT, MBIKCHHUE MAIIMH U
MEXaHU3MOB, CKJIAIUPOBAHUE U XPAHCHHE MATEPUAIIOB B MECTAX, HE MPEIyCMOTPEH-
HBIX MTPOEKTOM opranuzanuu ctpoutensbcTBa (IIOC), 3anpemaercs.

13.1.10 IIpombIBKY 1 ne3uH(EKIHIO TPYOOIPOBOIOB THAPABINYECKUM CIIOCO-
O6oMm cieayet BeINOJHATE B cooTBeTcTBUM ¢ MCH 40-01, MCH 41-01. PearenTsl, kak
IpaBuiIO, XJOPOCOJEpKAIIUE HCIONb3yeMble i Ae3UH(EKIUd TpyOONnpOBOIOB
JIOJKHBI ~ OBITh ~ paspemieHbl K NPUMEHEHUI0  OpraHaMH  CaHUTapHO-
AMUAEMHUOJIOTHUECKOr0 Haa30pa. OMOPOXKHATh TPYyOONPOBOMBI MOCIE MPOMBIBKH U
Ne3nH(EKINN CIeAYyeT B COTJIACOBaHHbIE MecTa, ykasaHHbie B [IOC.

13.1.11 B nponecce ctpoutensctBa 311 cnegyer obecnieuuTs MPOBEIEHUE T'E0-
TEXHUYECKOI'0 MOHUTOPHUHIA TPYHTOBOI'O MAacCUBa, KOHCTPYKLMMN coopyxeHun I u 11
YpOBHEH OTBETCTBEHHOCTH B 30HE BIMSHUS padOT (OmpenensieMoil B COOTBETCTBUU C
MCH 50-01), a Takke TpOM3BOJCTBEHHOTO 3KOJIOTMYECKOT0O MOHUTOPHHIA BOJOE-
MOB, JIECHBIX U MAapKOBBIX 30H. Ha OCHOBaHMM JaHHBIX MOHUTOPHUHIA TPUHUMAIOTCS
peLIeHUs 10 MUHUMU3AlUA U YCTPAHEHUIO MMOCIIEICTBUM aBAPUMHBIX CUTYaALIUM.

13.1.12 Bce Buapl MOHUTOPUHTA AOJKHBI IPOBOAUTHCS B COOTBETCTBUHU C TIPO-
rpaMMoii, KOoTopasi pa3pabaThiBaeTCs B MPOLECCe MPOEKTUPOBAHUSA U SBISIETCS pas-
JIEJIOM YTBEPXKJAeMOM YacTH NPOEKTHOW JOKyMEHTaluu. B cocraBe nporpaMmsl
JOJKHBI OBITH OTMpEAeNIEHbl 00bEMBI, TEPUOJIMYHOCTD, CPOKH U METO/IbI padboT, KOTO-
pbl€ Ha3HAYAKOTCA MPUMEHUTENBHO K paccMarpuBaeMoMy 311 ¢ yueToM AaHHBIX WH-
KEHEPHBIX M3BICKAHUU MO Tpacce MPOKIAJKH U B COOTBETCTBUM C TPeOOBaHUSIMU
COOTBETCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB U MPUPOJOOXPAHHOTO 3aKOHOATENb-
CTBA.

13.1.13 MOHUTOPHUHT NOJKEH NMPOBOAUTHCS CHEHUAIN3UPOBAHHBIMU YIOJIHO-
MOYEHHBIMU OPTraHU3ALMUAMU, KOTOPBIE TOJKHBI OCYIIECTBIISITh:

- KOHTPOJIb BBIMOJHEHUS 3aIIPOCKTUPOBAHHBIX MEPONPUSITHI MO OXpaHE OKPY-
YKAFOIIEH Cpelbl U MIPUPOIOIIOIb30BaAHUIO;

- KOHTPOJIb 32 COCTOSIHUEM KOMIIOHEHTOB OKPYKaIOIIEH CPE/IbI;

- (puKcalnio BO3HUKIIKUX IO BUHE OPraHU3aLUU-TTPOU3BOAUTENS padbOT MOBpe-

JKJIICHUM U HEraTUBHBIX MOCJICICTBUI;
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- KamepajbHyI0 00pab0TKy MaTepuaioB, HOATOTOBKY OTYETOB MO pe3yabTaTam
MOHUTOPHHTA;

- BbIJIaYy PEKOMEHJAIMM JJIsl IPUHATUS PEIICHUI MO0 CHUKEHUIO HETaTUBHOTO
BO3JICMCTBUS HA OKPYKAIOIIYIO cpeay npu crpoutensctse 311

13.2 IlpenoTBpaiieHe M yCTPaHeHHE MOCJIEJACTBUHA BbIX0Ja OypoBOro
pacTBopa

13.2.1 BypoBoii pacTBOp IOJKEH HMPUTOTOBIISITHCS MEpea HayalloM OypeHus u
MIOCTOSIHHO TIOMOJIHATBCS B mponecce Oypenud. [locrosiHHas nogaya 6ypoBoro pac-
TBOpa Ha 3200l o0ecneunBaeT yCTONYMBOCTh CKBAYKUHHBI.

13.2.2 Bce no6aBku Kk OypoBOMY pacTBOPY IOJKHBI ObITh SKOJIOTHYECKH 0e3-
onacHbl (He HUxke 4-ro knacca onacHocty o 'OCT 12.1.007) u uMeTh caHUTapHO-
AMUAEMHUOJIOTMYECKOE 3aKII0UEHHE.

13.2.3 JIns npenoTBpamieHusi TOBPEKICHUS CYIIECTBYIOIMX KOMMYHHUKAIIUN U
BbIX0J]a OYpOBOTO pPacTBOpPa HA MOBEPXHOCTh M B MOJ3EMHbBIE COOPYKEHHUSI HEOOXO-
JTUMO:

- Iepe]; HavyajioM padOT YTOYHSTH MOJIO)KEHHE CYHIECTBYIOUIUX IMOJ3EMHBIX
COOPY>KCHHUI U KOMMYHUKAITUI Te0(QU3NIECKUMHU CITIOCO0AMU, TTPU HEOOXOTMMOCTH
BBITIOJIHAS UX HIyp(IIeHUE;

- TIHATENBHO COOI0AaTh onpenensieMble TeXHOIOTUYECKUM PEerjIaMeHToOM (CM.
8.2.6) mapameTpbl OypeHus: JaBJIeHUE MOIavu PacTBOPA, Pa3Mephl COIIa, CKOPOCTh
NoJa4M U TSITH;

- OTpaHUYMBATh JaBJIEHUE MOJa4l OYypOBOrO pacTBOpa, KaK MpaBHIIO, A0
10 MITa u ckopoctb cTpyu — a0 0,5 m/c;

- HE IOMyCKaTh PE3KUX NEpenaioB JaBICHUS;

- cOOJII0JaTh MUHUMAJBHO JIOMYyCKaeMble MPUOIMKEHHUsS] K CYLIECTBYIOIIUM
KOMMYHHMKALIUSM U COOPYEHUSIM B COOTBETCTBUM € 7.3.3 —7.3.9.

13.2.4 B paznene npoekTa «IKojorudyeckas 6€30MacHOCTh U OXpaHa OKpYy»xa-
fomiei cpeap» (cMm. 7.2.4) TOKHBI COEPKAThCS TEXHUYECKUE PEIISHUS MO0 JIOKAJIH-

3401 U YCTPAHCHHIO HOCJ'IGJICTBI/Iﬁ BO3MOXXHBIX aBapHﬁHBIX CI/ITyaLII/Iﬁ, CBs3aHHBIX C
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paznuBamMu OypoBOTO pacTBopa. st Tokanu3anuu 30H BbIX0/1a pacTBOpa Ha MOBEPX-
HOCTb U B BOJIOEM MOXET OBITh MIPETYCMOTPEHO:

- YCTPOHCTBO 0OBaJIOBAHMIA;

- pa3BepTHIBAHKNE PE3MHOTKAHEBBIX EMKOCTEH JIsi cOOpa OypOBOTO pacTBOPA;

- IepeKaYBaHUE PACTBOPA B MPUEMHBIE EMKOCTH ISl pereHepanuu JIuoo aJis
BBIBO3a U YTHJIN3ALINY;

- yCTaHOBKa OOKOBBIX 3arpa)<JICHUN MM KECCOHOB B CIIy4asX IpOpbIBa Oypo-
BOT'O pacTBOpa B ype3ax WIH PycClle PEKH, OTKauKa pacTBOpa B ILIaBy4yrO WK Oepe-
TOBYIO EMKOCTb.

13.2.5 B npenenax cTpolIionaiok He0OX0AuMO:

- IPEIOTBpAILlaTh MPOJIMBBI M HEKOHTPOJIMpPYEMbIE BBIOPOCHI OypOBOro pac-
TBOpa 1o 8.3.7, 8.4, 8.5;

- obecrieunTh 0€30MacHOEe MPUTOTOBJIEHUE U XpaHEHHE OypoBOro pacTBopa U
e€ro KOMHNoHeHTOoB 1o 8.3.1, 9.4;

- obecrieynTh 0E30MaCHYI0 YTHIIM3AIMIO0 OCTATOYHOro OypOBOTO pacTBopa U
oypoBoro muiama 1o 9.7, 9.8.

13.2.6 beHTOHUTOBBIN OYpOBOM PacTBOP IOMYCKAETCs MCIOJIB30BaTh AJIS 3a-
JIMBKU JTHA UCKYCCTBEHHBIX BBIEMOK PA3JINYHOTO Ha3HAu€HUs (KOTJIOBaHBI, APEHAXK-
HbIC TpaHIEH, JaHAmA(THRIC, HPPUTAIIMOHHBIC U TTOKapHBIC BOJAOEMBI U JIp.) C IIe-
IO MPEIOTBpAIIeHNs (PUIBTPALIUK BOABI B TPYHT.

13.3 KpemieHue TeXHOJIOTHYE€CKUX BbIEMOK

13.3.1 Orpaxaenust pabounx KOTJIOBAHOB, PACIIOIOKEHHE U pa3Mepbl TEXHO-
JIOTHYECKUX MIyp(OB M NPUAMKOB JOKHBI HUCKIIOYUTH HEAOMYCTUMBIE OCAJIKH U
CMEIICHHUS PACTIONIOKECHHBIX B 30HE paloT 3[MaHUM, COOPYKEHUH, TOPOT U HMHKEHEP-
HBIX KOMMYHHUKAIIUH.

13.3.2 YcTpoicTBO BhIEMOK 0€3 KpEIJICHUsI B HACBHIIHBIX, MECYAHBIX U MbLe-
BaTO-TJIMHUCTHIX TPYHTax BBIIIE YPOBHS TPYHTOBBIX BOJ JOIYCKaeTCs C YCTpPOWH-
CTBOM OTKOCOB, KPYTHU3Ha KOTOPBIX JIOJKHA COOTBETCTBOBATH TPEOOBAHUSIM, MPHUBE-

JIEHHBIM B Ta0suie 13.1.
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13.3.3 Kpemnnenue BEpTUKAIBbHBIX CTEHOK KOTJIOBAaHOB U HIYP(OB TITyOHMHOM OT

3 10 5 M B TpyHTaX €CTECTBEHHOM BJIAKHOCTH JOJKHO BBINOJIHATHCA, KaK MPABUJIO, C

UCIIOJIb30BAaHUEM UHBEHTAPHOM COOPHO-Pa300pHON KpEnu C BAHTOBBIMH PacOpKaMu

WIM PaMHBIX KOHCTPYKIUHN C AepeBSHHOMN 3aTsukkoi. [lpu Oonbiieit riyOuHe, a Tak-

K€ B CJIO)KHBIX THJPOTr€0JI0rMUYECKUX YCIOBUAX, KPEIUIEHUE JIOJIKHO OBITh BBIIIOJIHE-
HO I10 UHIUBUYAJIBHOMY IIPOEKTY.

Tabnauma 13.1 — TpeboBanus K yCTpOHCTBY BBIEMOK 0€3 KpETIJICHUS

Bunsl rpyHTOB KpyTtuzna oTkoca (OTHOIIIEHUE €T0 BBICOTHI K 3AJI0KEHUIO0) MTPU
riyOuHe BEIEMKH He 6oJiee, M

1,5 3,0 5,0
HacpImable He clieKaBIImecs 1:0,67 1:1 1:1,25
ITecuansie 1:0,5 1:1 1:1
Cymnech 1:0,25 1:0,67 1:0,85
CyrnnHok 1:0 1:0,5 1:0,75
I'nmuna 1:0 1:0,25 1:0,5
JleccoBrie 1:0 1:0,5 1:0,5

13.4 Ilpokyiagka KOMMYHHKALIMH HA TEPPUTOPHUH OXPAHHOM 30HbI METPO-
MOJIUTEHA

13.4.1 B npenenax oXpaHHON 30HBI METPOIOJIUTEHA MPOKIAJIKY UHKEHEPHBIX
KoMMyHMKanmi MetogoM ['Hb nonmyckaercst mpon3BoaAuTh 11O COIIACOBAHUIO € Opra-
HU3aLUSAMU, NPOEKTUPYIOLIIMMHU U SKCIUIYyaTUPYIOLIUMU METPOIIOJIUTEH, B COOTBET-
ctBuu ¢ TpedoBanusimu MCH 32-06.

13.4.2 Benenue OypoBBIX paOOT B OXpaHHOM 30HE KCILTyaTUPYEMOro METpO-
HOJUTEHA JAOHKHO OCYHIECTBIIATHCA C YYETOM BBINOJHEHUS CIEAYIOUIMX OpraHu3a-
LIUOHHBIX TPEOOBAHUIA:

- paOOThI B OXpaHHOM 30HE MUPUHOM OT 15 10 40 M OT COOPYKEHHUI METPOIIO-
JUTEHA CJEIyeT MPOBOJAUTH B MPUCYTCTBUU COOTBETCTBYIOIIUX CIIYKO IKCIUTyaTH-
pyIolell OpraHu3alu, JUIsl Y4ero IpOU3BOJUTENb PA0OT TOJKEH YBEJOMMTH 3TH
Ci1y>kObI O IPOU3BOJCTBE PA0OT HE MO3IHEE YEM 3a TPU JHS /10 UX Hayasa;

- paboOTHI B OXPAHHOM 30HE MIMPUHON OT 5 10 15 M OT COOpyKEeHMIT METPOIIO-
JUTEHA Pa3pelaeTcsl MPOBOIUTh MOCJE U3/IaHUS COBMECTHOIO C 3KCIUIyaTHPYIOIIEH
OpraHu3alMell IMprKa3a, YCTaHABIMBAIOLWIETO OPraHU3ALMOHHO-TEXHUYECKHUE YCIIO-

BHUS MX 0€30I1aCHOIO IIPOBCACHHUA,
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- IPY IPOU3BOICTBE pabOT B OXPAHHOM 30HE MUPUHON IO 5 M OT COOPYKEHUI
METPONOJUTEHA CJIEyeT MPOU3BOAUTH BHIHOC B HAaTypy rabapUTOB MOA3EMHBIX CO-
OPYXKECHUH METPOIIOJIUTEHA.

13.4.3 IIpu mpousBoacTBE pabOT CUIAaMU CIICIIUATU3UPOBAHHON OpraHU3AINH
JOJKEH TPOBOJUTHCS MOHHUTOPUHI TEXHUYECKOTO COCTOSIHUSI COOPYKEHUU METPO-
MOJINTEHA B 30HE OypeHUsI U pa3pabOTKU BBIEMOK C YaCTOTOM MPOBEACHUS IMKJIOB
oOcienoBaHuil HE peke OJTHOTO pa3za B MECHI], a IPU MPOXOJKE MOJl TOHHEIEM exe-

JTHEBHO.
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Ipuiio:xxkenune A
(pexomenayemoe)
O6J1acTH 1 yCJIOBHS IPUMEHEHHUS METO/1a TOPU30HTAIBHOI0 HAMPABJIEHHOT0 OypeHust

AJISl IPOKJIAKHM HHKEeHEPHBIX KOMMYHHMKALMIA

A.1 Meron 'Hb MoxkeT ObITh UCTIONB30BaH IS MPOKIIAIKUA CIAEAYIOUINX BHIOB WHKEHEP-
HBIX KOMMYHHKAIIM: KaOeIbHbIE CEeTH pa3IMYHOr0 Ha3HAYCHHUs, BOJONPOBO U KaHAIMU3ALUs, TEM-
JIOBBIE CETHU, T'a30MPOBOIbI, HEPTEIPOBOIBI U HEDTEMPOIYKTOMPOBOIDI.

A.2 O6opynoBanue u texHosoruss ' Hb Moryt ObITh mpuMEeHUMBI 111 pEMOHTA, OYUCTKU U
3aMEHBI BOJIONPOBOIHBIX U KaHATM3AIMOHHBIX TPYO, a TAaK¥Ke JJIsl yCTPOUCTBA: T€OTEPMAIIbHBIX WIIH
B0J103a00pHBIX CKBa)XHMH, CAMOTEYHBIX TPYOONpPOBOAOB, TOPU3OHTAIBHBIX CKBAXHUH IS OYHCTKU
3arpsi3HEHHBIX TEPPUTOPHUM, BCIIOMOTAaTENIbHBIX CKBAXMH JJISI U3BJICYEHUSI U3 IPYHTa CYIIECTBYIO-
X TPyOOTIPOBOIOB.

A.3 Metox I'Hb otHOcHTCS K OecTpaHIEHBIM CIOCO0aM CTPOUTENILCTBA M TIOPa3yMEBaeT
NPOKJIAJKy KOMMYHHKAIIMOHHOTO TPYOONpOBOJa B IOA3EMHOM MPOCTpAaHCTBE 0O€3 HapyIICHUs
JTHEBHOM TMOBEPXHOCTH WM C MHHHUMAJIbHBIM MPOBEIECHUEM 3EeMIISIHBIX paboT (Hampumep, Mpu
HE0OXOUMOCTH BO3BEJICHUS CTAPTOBOTO U IPUEMHOTO KOTJIOBAHOB).

A.4 Ucnonp3oBanue metona ['HB, B oTirune oT 0OBIYHBIX CLIOCOOOB MPOKJIAJKH WHKECHEP-
HBIX KOMMYHUKAIUI, UCKIIIOYAeT HEOOXOAUMOCTh MEPEKPHITUS MPOE3KENH YaCTH TOPOACKHX YIIHIL,
ABTOMAarucCTpajied, JKEJIE3HbIX JOpPOr, MEPEKIAJKH CYIIECTBYIOIIMX KOMMYHHUKALMM, YCHUJICHUS
GyHIaMEHTOB 3IaHUKM U COOPYKEHHM, JaeT BO3MOXXHOCTh KPYTJIOTOAUYHOTO BeJeHUs padoT. B 1e-
aom metox I'HB obecrnieunBaeT CHUKEHHE CTOMMOCTH M YCKOPEHHE TEMIIOB CTPOUTENIBCTBA, JAeT
BO3MO>KHOCTh ITPOKJIAJIKM KOMMYHHKALIUH 110J] BOAHBIMU U JPYTUMU IIpEerpagamu.

A.5 Obnactsamu 3¢ dexktuBHoro MpuMeHeHus meroga I'Hb sBnsercs nmpokiagka 3aKpbIThIM
CIocoO0M MHKEHEPHBIX KOMMYHUKALMNA Pa3IMYHOTO Ha3HAUYEHHUS B YCIOBUSIX IUIOTHOW TOPOACKON
3aCTPOMKH U HaJIW4Us IPETpajl, a UMEHHO:

- IO/ peKaMH, O3epaMu, KaHajdamu, 00JIOTaMH, OBparaMu, JECHBIMU U MAPKOBBIMH MaCCH-
BaMU;

- O] IEWCTBYIOIIMMH aBTO- U KEJIE3HBIMH JOPOTAMH, TPAMBAHHBIMU ITYTSMH, a3pOAPOM-
HBIMU TOKPBITHAMH (TIPU HAJTMYUU COOTBETCTBYIOIIET0 000CHOBaHUs 110 7.3.6);

- Ha TEPPUTOPUH NPOMBIIUIEHHBIX IPEAIPUITHN B YCIOBUAX AEHCTBYIOLIETO IPOU3BO/ICTBA;

- B OXPaHHBIX 30HAaX METPOMNOJIUTEHA, BHICOKOBOJIBTHBIX BO3AYIIHBIX JUHUHN 3JEKTpOINepe-
Jla4, MarucTpajbHbIX ra30MpPOBOI0B, HE(PTEPOBOAOB U HEPTEIPOAYKTOIPOBOIOB;

- BOJIM3H WM Ha TEPPUTOPUN AMSITHUKOB UCTOPUH U APXUTEKTYPHI.
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Cxema npokianku meroaoMm ['HB 3akpeiToro nmepexonaa moa BOJOEMOM MPUBEIAEHA HA pPU-
cyHke A.l.

A.6 Metron 'HbB s¢dextuBHO npuMeHsieTcs, Kak MPaBUIO, B HECKAJIbHBIX TPyHTaX (TMECKH,
CyIlecH, CYTJIMHKH, TJIMHBI), B KOTOPBIX MPH MOMOIIX OypOBOr0 TUKCOTPOIHOTO pacTBopa obecrie-
YUBAETCSl YCTOMYMBOCTh CTEHOK CKBaXUHBI. K reoornyeckum ycioBusiM, B KOTOPBIX MPUMEHEHHUE
metona ['Hb 3aTpynHeHO WM HEBO3MOXKHO, OTHOCSITCS: MOA3EMHBIC BOJBI C OOJBIINM HAIIOPOM,
TJIMHUACTBIE TPYHTHI TEKy4eld KOHCHCTEHIIUU, IUIBIBYHBI, BAIYHHBIC M TPaBUWHO-TAICUHUKOBBIC
TPYHTBI, TPYHTHI C BKJIIOUEHUSMU HCKYCCTBEHHOI'O MPOUCXOXKICHHS (OOJOMKH 3KeIe300€TOHHBIX
IUTUT, OTXOJAbl METAJUTyPTHMYECKOTO MPOU3BOJCTBA M T.I.), HEYCTOWYHUBBIC IUIOMAAKU (KapcT,
OTIOJI3HU, MOApadaThIBa€MbIe TEPPUTOPHUN).

A.7 Tlpu WCTONB30BAaHUH COOTBETCTBYIOIIETO OOOpYAOBaHUS M OypOBOTO WHCTPYMEHTA
(OypoBbie mepdopaTopbl, CKBAXKHHHBIE MOTOPBI, CIICIIMAJIbHBIE OYPOBbIE KOPOHKHU U JIP.) BO3MOXKHO

npuMmenenue metoqa I'HB B ckanbHBIX TpyHTax WK B TPYHTax C TBEPABIMU BKIIIOUECHUSMHU.
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IMpuiaoxenune b
(cnpaBouHOE)

Pucky npu ropu3oHTAJILHOM HANIPABJIEHHOM OypeHHH, MX CHHKEHHE M yIIPaBJIeHUe

b.1 ®akTopsl pucka

b.1.1 Ilpoknaaka noJ3eMHBIX MHKEHEPHBIX KOMMyHHKanuil merogoM ['HB cBs3ana ¢ puc-
KaM{ BO3HUKHOBEHUSI TEXHOJIOTUYECKUX MPOOJIeM, HEMPEABUICHHBIX U aBapUMHBIX CUTYaIUH, KO-
TOpbIE MOTYT BbI3BaTh TEXHOTE€HHBIE KaTacTpoQbl, COPBaTh CPOKH cIauu 0OBEKTa, BHI3BATH yOPO-
JKaHUe CTPOMUTENHCTBA WM CHAETIaTh €ro YKOHOMHUYECKH HEepeHTAaO0eNnbHbIM. B OTAENbHBIX ciydasx
MOXET MOTpeOOBaThCA M3MEHEHHE TPACChl, MPOKJIagKka HOBOTO Mepexo/a, MOJHOE U3MEHEHUE Me-
TOAA U TEXHOJIOTUU CTPOUTENHCTBA. BO3MOXHO TpaBMUPOBAHKE ITEPCOHAA.

b.1.2 bonbliias 4acTh pUCKOB, MPOSIBISIONIMXCS HAa CTAIMM CTPOUTENHCTBA, SABISETCS CIIE-
CTBUEM HEJOCTaTOYHOTO 00beMa MHPOpMaIUK, OMKUOOK U HETOYHOCTEH B MPOEKTHOM TOKyMEHTa-
LUU.

b.1.3 HexgocTtarounslii 00beM W HETOUHOCTH MHXKCHEPHBIX M3BICKAHWH MPUBOJAAT K PUCKaM
OomMOOK B TE€OJIOTHUECKOM pa3pe3e (KOJOHKE) U 3HAYCHHSIX XapaKTEPUCTHK IPYHTOB, OIIMOOK B TO-
norpaguueckoM IUIaHe U Mpoduiie, HEMPaBUILHOMY OIPEAETICHUIO TMOJOKEHUS CYIIECTBYIOIINX
KOMMYHHKAIIMH B IJ1aHe u podure.

b.1.4 Ha craguu npoeKTHUpOBaHMS U3-3a HEMOJHOTHI UCXOAHBIX JAHHBIX U HEAOCTATOYHOU
npopabOTKU MPOEKTa BO3MOXKHBI PUCKH OIIMOOK B MOCTPOCHUU TPACCHI MEPEX0ja, OMpe/ieIeHUN
CHJIOBBIX XapaKTEPUCTUK MPOTATUBAHUS, MOA00pEe OYpOBOM YCTAaHOBKH, IITAHT, OYpOBOTO MHCTPY-
MEHTa, XapaKTePUCTHUK U cOCTaBa OypoBOro pactBopa. HemodeTsl B COCTaBICHHH CMETHI MPUBEIYT
K HEJIOCTAaTOYHOMY (PMHAHCUPOBAHUIO CTPOUTEIILCTBA WIIH MIEPEPACXOAY CPEICTB.

b.2 TexHosoruyeckue pucKu

b.2.1 Ha cTtaguu cTpouTenbCTBa MU3-3a HEMPEIBUIAECHHBIX I'€OTEXHUYECKUX YCJIOBUM, BIIUS-
HUSl aKTUBHBIX U TMACCUBHBIX MOMEX CHUCTEMbI JIOKAIIMU U BBIOOpAa HEAOCTATOUYHO 3(PPEKTUBHBIX
MPOEKTHO-TEXHOJIOTHYECKUX PEIICHUN BO3MOXKEH PUCK BO3HUKHOBEHUS TEXHOJOTMUYECKHUX IpO-
0JIeM 1 aBapUMHBIX CUTYaIIWi, BKIIOYAs:

- IOTepr0 OypOBOTO HHCTPYMEHTA;

- OTKJIOHEHUS OT MMPOCKTHOM TPaCChl OypeHHS;

- 00pyIIeHNEe CKBAXKUHBL;

- IPOCAJKHU WUJIU TIOIbEM ITOBEPXHOCTH;

Brixon OypoBoro pactBopa Ha MOBEPXHOCTb, B BOJIOEM, B MOJI3EMHBIE COOPYKEHHUS U KOM-
MYHHKAITUU TI0 Tpacce OYpeHHs BCIEICTBUE M30BITOYHOTO JABICHUS MMOJAaYd PacTBOpa, HEOCTa-

TOYHOU TITyOHHBI IOKPBITHS,
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- 3arpsi3HEHHE TPYHTOBBIX BOJ XMUMUYECKUMU U MOJIUMEPHBIMU 100aBKaMu K OYpOBBIM pac-
TBOpaM (KaJbLMHUPOBAHHAs COZA, TOJIMMEPHI, AKTUBHBIE U MOIOIIIME BELIECTBA);

- 3arpsA3HEHUE MPUPOTHOM (TOPOACKOIT) cpebl 0TpabOTaHHBIM PACTBOPOM U IIAMOM B Me-
CTax pacIoOKEHUs CTPOUTIONIA0K;

- IOBPEXJCHUS TPYOOIIPOBOa M3-3a MPEBBILIECHUS MTPENEIbHO-A0MYCTUMOIO 3HAUEHUS YCH-
JMSI IPOTSHKKH IO IPOYHOCTHU TPYOBI;

- TOBPEXJICHHS 3aIIUTHOTO MOKPHITHS TPYO;

- HEJJOCTaTOYHOCTh YCHJIUS TATH OypOBOM YCTaHOBKH;

- 3aKJIMHUBaHKE TPYOOIIPOBOJa MPU NPOTATUBAHUU.

Pucku npu npousBocTBe paboOT, UX MPUUMHBI U ITOCIEACTBUS NpUBEAEHBI B Tabiuue b.1.

b.2.2 B cyyae BO3HUKHOBEHUS aBapUHHBIX CUTyalluii OypOBOW MHCTPYMEHT, BCSI CKBaXKHH-
Hasi cOOpKa WM 4acTh TPyOONpoBOAa MOTYT ObITh HOTEpsiHBL. V3Blledb OCTaBICHHOE B CKBa)KUHE
o0opynoBaHue B OOJIBIIMHCTBE CIy4aeB TEXHUYECKHM BO3MOXHO, OJHAKO CJEAYET COINOCTaBUTH
CTOMMOCTh M TPYAOEMKOCTb 3THX PadOT, CBSI3aHHBIX Yallle BCETO C PACKOMKaMH IOBEPXHOCTH, CO
CTOMMOCTBIO OCTaBJIEHHOT'O 00OPY/I0BaHUSI.

b.3 CHnkeHue pucKoOB

b.3.1 JIns cHU>KEeHUsI PUCKOB BO3HUKHOBEHUS TEXHOJIOTMYECKUX MTPOOJIEM U aBapUIHBIX CH-
Tyanuii Tpedyercs:

- HAIMYKHE JOCTOBEPHOH MHIKEHEPHO-TEOJIOIMYECKON M THIPOTre0IOTHUYeCKOi nH(popManuy,
€€ MpaBWIbHBIN YUET;

- IOCTPOCHHE Ha CTaJIMU MPOEKTUPOBAHMS ONTUMAIbHON Tpacchl OypeHUsl, BKIIOYAs YIIibl
BXOJIa U BBIXOJIa, PANYChl M3ruba, 3ariayoieHue, IMHBI Y9acTKOB U Jp.;

- IPUMEHEHHE HAJEKHOTO O0OPYIAOBAaHUS M TEXHOJIOTHUH, COOTBETCTBYIOIEH HH>KEHEPHO-
re0JIOTMYECKUM YCIIOBHUSIM;

- Ucronb30BaHue Y (PEKTUBHBIX OYPOBBIX PACTBOPOB B 00BEMaX, JOCTATOYHBIX JJIS TTHJIOT-
HOTO OypeHUsl, paCIIUPEHUs] CKBRXKUHBI U POTATHBAHUS TPYOOIIPOBO/IA C yUeTOM pasjena 9;

- ICTIOJIb30BAHNE HAJISKHBIX METOJOB M TEXHHYECKHUX CPEICTB KOHTPOJS NpH OypeHuwu,
pacIIupeHH U MPOTATUBAHUH TPYyOONIpoOBOIa;

- He JOIyCKaTh MepepbiBa MEXAY MOCIeI0BaTebHBIM paclIMpeHneM OypoBOTo KaHaua u
IpOTSATUBAaHHEM TPyOOIPOBOAA, a TAKXKe B MPOIEcCce MPOTATUBAHMS;

- IONTyCKaTh K TMPOBENEHHIO paboOT KBaTM(HUUIMPOBAHHBIA MEPCOHAN, MPOMICAIINN CHElH-
alpbHOE O0yUYeHHE;

- B CJIOKHBIX HWHXEHEPHO-T€OJOTMYECKUX YCIOBHUAX IPEAYCMaTpUBATh JOINOJIHUTEIBHbBIE

TEXHOJIOTMYECKUE MEPOIIPUATHS 110 IIPEAOTBPALCHUIO aBAPUMHBIX CUTYAllUH, a TAK)KE HA CTauU
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Tab6bnumnma b.1l — Pucku npu mpouszBoacTee paboT

MCII

TexHonmoruueckue

npobGueMsl

Tunse u NpUYUHB BOSHUKHOBCHHUA HpO6HeM

Bo3MoXxHBIEe mMmOCTEeACTBU S

[Torepu 6ypoBoro pacTBopa,
HapyIICHUE eT0 HUPKYIALUN

[TpoHuIIaemMble U /WK TPEIIMHOBATHIE TIOPO/IBI BAOJb TPACCHI OypeHHUS;
CJIIOMCTOCTB M Pa3jIOMBbI IIOPOJ;

Yype3MepHoe JaBJIeHUE Moaun OypoBOTro pacTBOpa;

HEIOMYyCTUMBbIE OTKIOHEHUS TPACKTOPUHU OypeHus;

MPEBBIIIEHHE CKOPOCTH MPOXOIKU

[Nornomenue OypoBOro pacTBopa, pas-
JHYHBIE TI0 00BEMY BBIXOBI HA TOBEPX-
HOCTb, [TOTIAJ]aHUE B MOJI3EMHBIE COOPY-
KEHUSI 1 KOMMYHHUKAI[HH

dunpTpanus OypoBOTO pac-
TBOpa HEMOCPE/ICTBEHHO B
BOJIOTOK

[Iponuaembie ¥ /WK TPEIMIMHOBATHIC IOPOABI BIOJIL TPACCHI OYPEHUS;
CJIOMCTOCTB ¥ Pa3JIOMBI MIOPOJI;

Ype3MepHOe JaBlieHHE oJjauu OypoBOTO pacTBOpa;

HEJIOIYCTUMBIE OTKJIOHEHHS TPAEKTOPUH OypEeHHUs

MyTHOCTI: BOAbI 1 JOHHBIC OTJIOXKCHUSA C
BO3MOXXHBIMU OTPpULATCIIBHBIMH ITIOCJICA-
CTBUAMMU IJIs1 BOJOEMA, pBI6BI Hu BOOO-
MO0JIb30BaTeJIel HMXKE 0 TEUSHUIO

OOpymeHne CKBaXKHHEI,
Pa3MbIB TPYHTOBBIX TOJIOCTEH
o Tpacce OypeHus

HecooTBeTcTBHE TEXHOIOTHUH MMPON3BOICTBA pAOOT MHKEHEPHO U THAPOTE€0JIOTH-
YECKUM YCIIOBHUSIM;

OIIOJI3HEBBIE MIPOLIECCHI;

APO3Hs WM OCAJIKH TPYHTA

Ocanku MOBEPXHOCTH

OcTtaHoBKa Oypa, 3acTpsBIIIas
OypoBast KOJJOHHA

OOpymieHue CKBaXHHBI BJIOJIb TPACCHI OypEHNS;

HaJM4Kre HaOyXarolIe BICOKOIIIIACTUYHON TIIWHBI, BAJIYHOB, OGHTOHUTOBBIX
CJTaHIIEB, YTOJBHBIX TUIACTOB U JIP.;

nedopMarus/mojJoMkKa OypoBOoro HHCTPYMEHTA

HpOBe,[[eHI/Ie 3EMIIAHBIX pa60T JJI1 U3BJIC-
YCHUA OﬁOpy,I[OBaHI/ISI. BCPOHTHBI OoCaaKHn

rpyHTa

3acTpsBIINI IPU TPOTATHBA-
HUU TPyOOTIPOBO/T (paciin-
pUTEIb)

OOpymieHue CKBaXUHBI BIOIb TPACCH OYPEHUS,
nedopMarus/mojoMka OypoBOoro HHCTPYMEHTA,
HEJIOCTaTOYHOE PaCIIMpPEHHE CTBOJA;
MOBPEKCHUE/Pa3phIB CTHIKA TPYO;
HEJI0OCTATOYHAsI MOITHOCTh OYPOBOH YCTaHOBKH;
BO3HHKHOBEHHE «THJIPO3aMKa)

BeposTab ocanku, OypeHue HOBOM CKBa-
YKUHBI

[ToBpexxnernbie TpyOa win
3aIIUTHOE MOKPBITHE

HenocraTounoe pacumpenue cTBOIA;

o0OpyIIeHre CKBaKUHBI BJIOJIb TPACCHI OypEHMUS;
OTCYTCTBHE/HEOCTATOYHOCTH/HEUCIIPABHOCTH POJIMKOBBIX OTIOP MJIM HAIPABIISAIO-
MIMX HA IUIOUIAaIKe TPyOHO! CTOPOHBI;

Ype3MEepHO KPYTOH yroj BX0Ja MIIH BBIXO/IA;

HEJIOCTATOYHBIN panyc U3ruda et TpyoonpoBoa;

NPEBBINICHHE 3HAYEHUSI TPEIEIIHO JOMYCTHMOTO YCHIIHUSI IPOTATUBAHMS IO TTPOY-
HOCTHU TPYOBI;

BaJIYHBI, TPaBUil, ICKYCCTBEHHBIE BKIIIOUCHHUsT; 00CaHast TpyOa B CKBOKHUHE

[Ipoxitanka HOBOTO Iepexoaa
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IPOEKTHUPOBAHUS PACCMOTPETh BEPOSITHOCTh YCTPOWCTBA PE3EPBHOIO IMEPEXOoJa M HAMETHTh €ro
BO3MO>KHOE MECTOIOJIOKEHUE.

b.3.2 CymecTBeHHO CHU3UTHh PUCKHM BO3MOXKHO NPU NMPHUMEHEHHH Ha BCEX CTaAMAX padoT
(M3bICKaHMs, POEKTUPOBaHKE, BbiOIHEHHE CMP) cOBpeMEHHBIX 3JEKTPOHHBIX MPUOOPOB U HMH-
CTPYMEHTOB, COOTBETCTBYIOLIETO CEPTU(UIMPOBAHHOTO NPOrPAMMHOI0 OOECTIEUEHUsI U BBIIIOIHE-
HUH pab0T 00y4YEHHBIM ITEPCOHATIOM.

b.3.3 K cl0XHBIM HMHXEHEPHO-T€OJIOTMYECKUM YCJIOBUSAM MPOXOJKH, AJII KOTOPBIX BEJIHUK
PHCK BBIXOJ]a PACTBOPA U3 CKBa)KUHBI, OTHOCATCSI:

- TPELIMHOBATasl IOPOJIa;

- KPYITHO3EPHUCTHIN IPOHULIAEMBIN IPYHT;

- 3HAYUTEJBbHBIH Mepernaj BHICOT BX0/1a M BBIX0/1A;

- Masias riryouHa OypeHus;

- HAJIMYKE MO TPACCE CYILECTBYIOUIMX COOPYKEHHUM, CKBAXKHH;

- HAaTlIOPHbIE BOJIBI.

JIist 5THX yCJIOBUU Ha CTaJMU MPOEKTHUPOBAHMA CIEIYET pacCMaTpUBaTh MPUMEHEHHE J10-
HOJTHUTENBHBIX MEPONPHUATHI IO 00ECIIEUEHHIO TPOU3BOICTBA pabOT, MPUBEJCHHBIX B 8.4.

b.3.4 YcTOWYMBOCTS CKBOKHMHBI JOJKHA OOECIEUUBATHCS IMOJ0OPOM COCTaBa OypOBOTO
pacTBopa U COOJIOZCHUEM TEXHOJIOTMYECKHX IMapaMeTpoB €ro Mmojaayu Ha 3a0oi. PekomeHmyemble
COCTaBBI M XapaKTEPUCTUKU OypOBOTO pacTBOpa MpHUBEACHBI B paszene 9.

b.3.5 Ins kaxxkmoro Tuma rpyHTa HEOOXOJAMMO HCIOJL30BaTh ompenencHHsie [P (cwm.
8.2.3) COOTHOIIEHUS MEXy JaBJIEHUEM MOAaYl OypOBOrO pacTBOpa, AUAMETPOM BBIXOAHBIX COIET
OypoBO¥i TOJIOBKH (OMPEAEIAIOT MOCTYMAIOMINKA 00beM pacTBopa), MoKa3aTeNsIMH BA3KOCTH Oypo-
BOT'0 PAacTBOpA U CKOPOCTH MPSIMOTO U 00paTHOrO xo1a. PekoMeHaanuu mo BEIOOPY TEXHOIOTHYE-
CKHX TapaMeTpoB OypeHHs IpuBeACHBI B 8.5 u Tabnwuie 8.2.

b.3.6 Ilpu pacmmpenun OypoBOTO KaHajla U MPOTATHBAHUK TPYOOIIPOBO/Ia BOZMOXEH PHCK
BO3HMKHOBEHHS MIEPE]] PACIIMPHUTENEM «THAPO3AMKa» , MPEBBIILIAOIIET0 MOIHOCT TATH OYpPOBOii
YCTQHOBKH M BO3HHMKAIOIIETO M3-3a MOTEpU LUPKyIauuu. [l obecnieueHus HUPKYIISALUY U CHUXKeE-
HUS pUCKA BOSHUKHOBEHUS «THAPO3aMKa» HEOOXOIUMO:

- Ipu OYpEeHUH, PaCUIMPEHUH U MPOTSIKKE MOJIaBaTh B CKBAXHHY JOCTATOYHOE KOJIMYECTBO
OypoBOIo pacTBOpa, He I0IYCKas MePEephIBOB, B COOTBETCTBUHU C pa3ziesioM 9;

- OTPAaHNYMBATh CKOPOCTU NMPOXOJKU NMpU OypeHHH MHJIOTHOW CKBaXXMHBI, PACHIMPEHUH U

NpOTIATUBaHUM TPyOOmpoBoa B cooTBeTcTBUH € 8.5.8 —8.5.11, 8.6.9, 8.6.10;

* TuapaBIMYECcKOro CONPOTHBICHUS.
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- HCTOJIB30BaTh PAaCIIMPUTEIN, COOTBETCTBYIOIIUE T'MAPOTrE€OJOTMYECKUM YCIOBUSAM IIPO-
xonku 1o /1.3 (mpunoxenue J1);

- IPU HEBO3MOXKHOCTU JAIbHEHIIEH MPOTSKKHU, W3BJICUYb PACHIUPUTENb U BBITOIHUTH IO-
BTOpHOE OypeHue MIIOTHON CKBa)KUHBI.

b.3.7 Ilpu mutaHupOBaHUU CTPOUTEIHCTBA HEOOXOUMO YUUTHIBATh, YTO PUCKH IIPH UCIIOJIb-
3oBanuu meroaa I'Hb, kak mpaBuiio, ropa3go MEHbLIE, YEM TPAAULIMOHHOIO TPAHILIEHHOTO CIIOCO-
0a. B yacTHOCTH, CBOJATCS K MUHUMYMY HITH UCKITIOYAFOTCSI CIEAYIOUTNE PUCKH:

- HapyILLIEHUE JHEBHOW MOBEPXHOCTH U TOPOACKON MOCTPOMKH;

- 00pymIeHne OEperoBhIX CKIIOHOB U CTECHEHUE PEUYHOTO PYCa;

- BCIUTBITHE TPYOBI TIPU MABOJIKE HIIH JIEOXOJIC;

- IOBPEXJCHUE TPYO STKOPEM WM IEHCTBUSMHU TPETHUX JIUIL.

b.4 Ynpasiienue puckamMu

b.4.1 Ynpasnenue puckamu npu npokiiajake KommyHukamui MmerogoM ['HB Bkimrouaer:

- OLIEHKY Ha CTaJu{ MPOEKTHUPOBAHUS U MOJTOTOBKH K CTPOUTENHCTBY BO3MOKHOCTH BO3-
HUKHOBEHUS TEXHOJIOTHUECKUX MPOOIIEM U aBapUHHBIX CUTYaAIlUi, TPUBOSIINX K OTPUIIATEIIEHOMY
pe3yNbTaTy WM 3HAYUTEIbHOMY Y0POKaHUIO paboT;

- KOHTPOJIb HEYKOCHUTEJILHOTO BBIMOJIHEHHs] TPEOOBAaHUN HOPMATHUBHO-TEXHUYECKUX JIOKY-
MEHTOB Ha CTaJUSIX MPOBEJCHUS UHKEHEPHBIX U3bICKAHUN U TPOECKTUPOBAHMS;

- BXOJHOM KOHTPOJIb MAaTEPUAIIOB U U3JIEIIUN;

- OTIEepaIMOHHBIM KOHTPOJIb BRIMTOJHEHHUS paboT B cooTBeTCTBUU C 11.3;

- CBOEBPEMEHHOE U ONEPaTUBHOE PEarMpOBaHHUE HA W3MEHEHUs WH)XEHEPHBIX U THIAPOreo-
JIOTUYECKHUX YCIOBUHM MPOXOJIKHU, BKIIIOUAs KOPPEKTUPOBKY COCTaBa OYPOBOIO pacTBOpa M TEXHOJIO-
ruu OypeHwusi, IPOBEACHUE JOMOJHUTEIBHBIX MEPONPHUSITHIA IO 00ECTICUEHUIO TIPON3BOACTBA PadOT
(cm. 8.4), ucnosib30BaHKE BCIIOMOTATEIILHOTO 000PYI0BaHUS | JIP.

b.4.2 Pucku 'HB mMoryt ObITh 3acTpaxoBaHBl CTPaXxOBBIMH KOMITaHUsIMH. CTpaxoBaHUS
PHUCKOB MOJpa3JeisioTcd Ha UMYIIECTBEHHBIE M OT HECUACTHBIX ciydaeB. [Ipu mMyniecTBEHHOM
CTpPaxOBaHMM BO3MOXKHBI J[Ba BUJA JOTOBOPOB: PACIIMPEHHBIA — OT BCEX PHUCKOB, MaTepUATbHBIX
NoTeph WK yiep0a, HAHECEHHOTO UMYIIECTBY; CTAaHAAPTHBINA — OT MOXKapOB.

b.4.3 PexoMeH1yeTcsl 3aKIIIOUEHUE PACIIUPEHHBIX CTPAXOBBIX JJOTOBOPOB, 3aTPaThl HA KOTO-
pble clleyeT npeaycMaTpuBaTh B CMETHOM JOKYMEHTAIMU Ha coopyxenue 311

b.4.4 Yupasnenue puckamu I'Hb npenycmaTtpuBaer co3ganue pe3epBa JIEHEKHBIX CPEACTB

Ha BHOBb BBISBJICHHYIO WJIM aBapUMHYIO pabOoTy /JIsl MOKPHITHS HETPEABUACHHBIX PACX0/I0B.
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Tabnumma B.1l — lonmyckaeMble NTPUOTHIKEHHUS NPOEKTHpYeMod ckBaXxuHbl [ Hb kK cymecTByromumM obbeKkTam

JlonyckaeMble npudau:kenuss npoektupyemoii ckBaxkuubsl THB k cymecTBylomum o6beKkTam

NIpunoxenune B

(cmpaBOdYHOE)

MCI

ITpubnuxenus Kk o6pekrTaM (3AaHUSIM, COOPYXCHHUIM, KOMMYHHUKAIUIM)

Kenesusnie Aoporu

TpaMBaliHble NyTH

Hpoesmaﬂ JaCTh aBTOAOpPOT

NHKeHepHAST KOM- PaccrosiHus Paccrostnus mo | PaccrosiHus mo Paccrostnus | Paccrostnust | PaccrosiHus Paccrosinus | Paccrosnus | PaccrosHus
MYHHKAaLHA, TOATE- 10 TOPU30OHTAIN BCPTUKAIH IIPU TOpU30OHTAIA 10 TOPU30H- 10 BEPTUKA- 0 rOpU30H- 0 rOpU30H- 10 BEPTUKA- 0 rOpU30H-
’ Ipyu NepeceucCHrn nepeceyeHumn npu MpoKJIaaKe Tajiki Ipu Ji Tipu 11e- TaJin Ipu TaJin Ipu Ji Tipu 11e- Tajnu IMpu
)Kamas MPOKJIagKe
Ill p A O6’BeKTa 06T)€KTE[ BJ1OJIb 06”beKTa nepeceyeHumn peceueHuun MPpOKIIaAKEe nepeceucHun peceueHuun MpOKIIaAKe
o0beKTa o0BbeKTa BIIOJIb 00B- o0BeKTa o0beKkTa BIIOJIb 00B-
CKTa CKTa
ot obpesa dymisipa: ot 06pesa dy- ot obpesa ¢y-
10 M 10 momoOWBHI Tspa; Tspa:
HACBIIH; 2™ 10 KpaiiHe- 3™ 10 GpoBku
10 m 10 GpoBKH BbIEM- To penbca. 3EMJIHOTO ot Bepxa y- OT HapYKHON
KH. oT Bepxa (yTaApa: TOJI0THA M TIsIpa: HOBEPXHOCTH
1,5 m 10 ocHoBa- OT HAPYKHOI MO~ OT HAPYKHOI OT HADYIKHOG TIONOMIBBI 1 m 110 ocHOBa- dyrspa:
OT HapyXXHOH IOBepX- | HHA HACBIIH, BEPXHOCTH (yTIIsi- TOBEPXHOCTH ot Bepxa ¢y- pyxK HachIIl HUS HACHIIY; 2 M 10 KDOMKH
HocTH QyTisIpa: 3 M 10 MOZOIIBEI . i [TOBEPXHOCTH 3
yTsipa: pa: dyTnapa: TIsIpa: X . 2 M J10 Bepxa Npoe3xken ya-
Boxonposon o YLD byrispa: OT Ha| HOM
20 M [0 CTpelnoK H | Penbea Ipu OTCyT- 4 M 110 ocH KpaiiHe- 4 M 210 cTpernoK 1,5 m 110 mo- 3 M 110 ocn pyx JTIOPOXKHOTO CTH;
KpPECTOBUH; CTBHMH HACBIIH r0 IMyTH M KPECTOBHE; JIOUIBHI penbca < aﬁ)llHero [ TIOBEPXHOCTH TIOKPBITUS TIPH 1 m 1o mozom-
30 M 10 HCKyCCTBEH- 5 M 110 HCKyC- P yr dyraspa: OTCYTCTBUU BbI HACKINH HITH
HBIX COOPYKCHHH; CTBEHHBIX CO- 30 m n0 HeKyc- HaChIIIA Hapy)KHOI‘/ll
3 M /10 OIOp KOHTAKT- p—— CTBCHHBIX CO- KPOMKH KIOBETa
HOH ceTH OpYKEHUH
ot obpe3a Qymsapa: ot obpesa dy- or obpesa o¢y-
10 M 10 momoWBHI Ispa: TIspa:
HacChINy; 2 M 10 KpaiiHe- 3 M 10 OpoBKH OT HapYKHOH
? 710 Kb 710 Op ot Bepxa dy- Py
10 M 10 GpPOBKH BbIEM- o penbca 3eMIISIHOTO P MOBEPXHOCTH
KH. oT Bepxa Qymsipa: . . MOJIOTHA pa: (dymsipa:
OT HapyXKHOM MO- . OT HapYXHOI 1 M /10 ocHOBa-
1,5 m 110 ocHOBa- OT Hapy>KHOM ot Bepxa ¢y- WIK  TIOOUIBbI 1,5 m 110 kpoMm-
. . BEPXHOCTH (yTJIsi- A [OBEPXHOCTH HHSl HACBIIIH,; .
OT HAPYXKHOW TOBEPX- | HUS HACHIIY; o MOBEPXHOCTH Tspa: byrpa: HACHIH 2 M 110 Bepxa KU npoeskeit
Kananusanmns HocTH (yTispa: 3 M JI0 NOJOMWBBI pa: . byrspa; 1,5 m 10 TI0- yIApa: P JacTy;
4 M 110 ocu Kpaii- 3 ™M 10 ocu N JIOPOXKHOTO
20 M 10 CTpPENOK H | pelbca IIpH OTCYT- 4 M JI0 CTPENIOK | JIOLUBBI pesibca M OT HapYXHOM 1 ™M 110 nogomi-
. HEro myTu ) KpaiHero myTH MOKPBITHS IPH
KPECTOBUH; CTBHMU HACHIIN U KPECTOBUH; MOBEPXHOCTH OTCVTCTBII BbI HACBIIH WA
30 M 10 HMCKYCCTBEH- 5 M 10 uckyc- dyrspa: Haczlrm HapyXHOU

HBIX COOPYKEHMI;

3 M 0 Omop KOHTaKT-

HOU CeTH.

CTBEHHBIX CO-
OpYyXXCHUH

30 M 10 HcKyc-
CTBEHHBIX  CO-
OpyKeHHUH

KPOMKH KIOBETa

104




MCI

IIpooonsicenue mabauyvt B. 1

ot obpesa ¢y-
ot obpesa dymisipa: Tspa; or o6pesa Gy ot Bepxa dy- OT HapYXHOM
10 M 10 MOROMIBEI ot Bepxa Qyris- 2™ J0 Kpaiite- P Y O HOBEPXHOCTH
HACBHIITH. pa: Tiipa. pa: dytmsipa:
. To peribea - 3 M 10 Gpoekn | 1M 70 OCHOBa-
1,5 M 10 ocHOBa- OT HapY>KHOMH 1o~ OT Hapy>KHOM P 1,5M 10 KpOMKH
. ot Bepxa ¢y- 3eMJISHOro  ro- | HUA HACHINIM; N
T OT HAapY)XHOM IIOBEPX- HHS HACHIIH; BEPXHOCTH QYTIAPA: | o1 yapyskwoit Tspa: HIOBEPXHOCTH 2 110 Bepxa Hpoe3xen Ja-
€NIO0BBI € CETH . _— : . JIOTHA .
HOCTH QyTisipa: 3 M JI0 TOJIOMIBBI 4 M 110 ocu KpaiiHe I10BEpXHOCTH 1,5 M 10 110~ ¢dymspa: JIOPOKHOTO CTH;
20 M 110 CTPENOK U Kpe- pernbca Ipu oT- IO MyTH dyTaspa H:)LHBLI ebca 3 ™ j0 ocu WIM  TOJOMIBBI e 1 M 110 ozto1II-
CTOBHH; CYTCTBUHU HACHIIIH 4 M 110 cTperok P KpaiiHero myru | HACHIIH e pTCTBI/II/Ip BBI HACBIITH HJTH
30 M 10 HCKYCCTBEHHBIX 11 KPECTOBHH Hacan HapyKHOI
COOpPYKEHHUH KPOMKH KIOBETa
ot obpesa ¢y-
oT obpesa pytispa Tipa: .
ot obpesa dy-
50 M 10 TOTOIIBBI Tn;lpap by 8 M 110 GpoBKH ot Bepxa hy- OT Hapy>KHOU
HACKITH M OPOBKH BBIEM- | o7 Bepxa (yTisi- 2 . 3EMIITHOTO 110~ TIOBEPXHOCTH
KH. M 10 KpaHnHe- - Tspa: Q)yTJmpa‘
pa: OT HapyXHOMH JIOTHA :
ro perbca. 1 M 110 ocHOBa- 2,5M 110 KPOMKH
~ 1,5 m 110 ocHOBa- . ot Bepxa ¢y- TOBEPXHOCTH WY TIOJIOUIBBI ’
OT Hapy>KHOM MOBEPX. . OT HapY>KHOM I10- . . HUSL HACKIIIH; npoesxeii ua-
dytspa: HHS HACHIIH; P —— TIsIpa: byrnspa: HACBIIH. 2
Fa30npoBoO b YT. : 3 M 10 HOOIBEI BEpPXHOCTH (yTiIsipa: pyx 15 w 10 110- an M JIO Bepxa CTH;
20 M J10 CTPEIIOK U Kpe- 10,8 M 10 ocu nosepx. GyTis- ’ . JIOPOYKHOTO 2 M JI0 MO/I01I-
CTOBHH pernbca npu ot- 9 JIOLIBBI PEIIbca 710 OcH OT HaPYXHOM
30 ) CyTcTBHM Hachm | PO HErO IyTH ba KpaifHero mytu | MOBEPXHOCTH TIOKPLITHA 1P B HACIIH HITH
cooM Hﬁ‘(’;ﬁgccmeHHHX yT 4 M JI10 CTpesIoK p yT p OTCYTCTBUM Hapy»KHOM
. sipa:
Py i . U KPECTOBHH byrapa HACHIITH KPOMKH KIOBETa
3 M 10 O1Op KOHTAKTHOH 30 M 10 HCKyC-
cetn CTBEHHBIX CO-
OpyKeHUH
ot obpesa dy-
TIsIpa:
ot obpesa ¢y- 8 N
: M 110 OpOBKH OT HapYKHOH
ot obpesa dyTisipa: THspa; 10 Op ot Bepxa dy- PYyK
50 M 10 TOJOIIBBI oT Bepxa QyTis- 8 M J10 Kpaiine 3EMJISTHOTO TI0- Tsiba: MIOBEPXHOCTH
HaCBIITH M OPOBKH BBIEM- | 1y OT HapyKHOH JIOTHA pa: bymisipa:
K1 . TO0 pelnbea 1 M 110 ocHOBa-
1,5 M 10 ocHoBa- OT HapyXHOH Mo- ot Bepxa ¢y- MOBEPXHOCTH WJIH TTO/OLIBEI 2,5M 110 KPOMKH
> HUSI HACBIITH; >
HedTtenmponyxkTo- i HHS HACBITIN, BEPXHOCTH (yTisipa: . TIsIpa: Tspa: HACBIIIH. i IpOe3XKeH Ja-
) pony OT HapyKHOH MOBEPX. > p byrmapa: | HAPYKHOI P byrnap 2 M 10 Bepxa p
byTspa: 3 M /10 IMOJOIIBEI 10 M 10 ocu 1,5 M 10 110- 4m CTH;
MPOBOJIBI ” ToBepX. QymIs- . JIOPOIKHOTO
20 M 10 CTpeNIoK 1 pernbca Ipu oT- KpaiHero myTu pa: JIOLIBBI PeIbca 710 OcH OT HaPYXHOMI HOKDLITHS DM 2 M JI0 mozo1I-
KpecT.; CYTCTBHH HACBIITH 4 M 0 CTDEIIOK KpaiiHero myTtu MOBEPXHOCTH P P BBl HACBIIIN WA
30 M J10 HCKYCCTBEHHBIX A0 cTp dyTspa: OTCYTCTBAN HapyKHO
¥ U KPECTOBUH HAChIIN
COOpYKCHUH 30 M 110 HcKyc- KPOMKH KIOBETa
CTBCHHBIX CO-
OpYyKEeHUH
ot obpesa yTuspa: OT Hapy>KHOM T10- ot obpe3a dy- ot 0bpe3a dy- ot Bepxa dy- OT Hapy>KHOH
10 M 10 nogoUIBEI BepxXHOCTH YTIApa: | ygpa: TIpa; TApa: [IOBEPXHOCTH
HACBIITK M OPOBKH BBIEM- | OT BepXa (yTis- o OT Hapy>KHO : .
o P . pxa Qyr. 4 M Ji0 ocn 2M 10 KpaiiHe- py: 3 M 10 6POBKH | 1 10 ocHOBA- dyTaspa:
KabGenbHble TMHUU pa: KpalHETO IyTH; To penbea or Bepxa ¢y- TIOBEPXHOCTH 3EMISHOTO  T10- | pyg HACKHIIL: 1,5M 10 kpomKH
37€eKTpoCcHaOKeHus | OT HAPYXKHOI MOBEPX 3 M 20 ONOIBL | 1 M 10 ocw OT HaPYKHOH b dyrmpa: JIOTHA 2 M j0 Bepxe’l NpoeKe Ha-
p oy, : pernbca Ipu oT- Kpaf/'[Hel“g) Iy TH JUIS roBepx. hyTs- 1,5 m 10 mo- 3m WM TOTOMBH | HOpORHOTO (I:TH;
U CBSI3H CYTCTBHH HACBIIIH | DIEKTPUGULIMPO- . JIOLIBBI Pebca 110 OcH M JI0 [OJIOI-
10 M 10 cTpENoK U Kpe- BaHHOM kKeJe3Hoi pa: KpaiHero IyTH HachIH i BbI HACBIIIU WJIA
CTOBHH 4 M 110 CTpEnoK OTCYTCTBHH "
JIOpoTH HACHIII HapyXXHOI

U KPECTOBUH

KPOMKH KIOBETaA
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IIpooonsicenue mabauyvt B. 1

IIpubnuxenus Kk o6bekTaM (3JaHUSAM, COOPYXKCHHUIM, KOMMYHHUKAUIM)
NuXxeHepHAst KOM- PaccTossHMS MO TOPU3O0OHTAJNMU B CBETY NPH NMPOKIAJAKe BIONHh OO0OBEKTA
MyHUKaUUs, MOQIE- OyHOZaMEHTH ONOpP BO3- MeTtpononu-
OyHAZaMEHTH ONOP MO- OyHagaMeHTH 3JaHUHU u OyHAaMEHTH ONODP KOH- .
JKamgas MpOKIajaKe . . OYUHBIX JUHHUH 2JIEKTPO- TEH Bl
CTOB COOpYXEHHH TaKTHOHN CeTH
nepenay
BoxonpoBox 2m Sm Im Im 8 m
Kananuszanus 1,5m 3m 1,5m 3m 6 M
2 M [IPH AMAMETpe TPYOOTPOBOIA: 3m 3m 8m
Tennosue ceTn He 6ornee 500mM - 5 M
Gonee 500 mm - 8 M
2m IIpU JUaMeTpe TpyOomnpoBoza: 1M 10 m 10 m
lasomposonw He 6ornee 300mm - 10 M
Gosee 300 mm - 20 M
HedrenpoaykTo-
5™ 50 m 75 75 10 m
IPOBOJAB
KaGenbHble TUHUH
2Mm 1M 1M 1M 3m
INEKTPOCHAOKECHHS
U CBSI3H
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IIpooonsicenue mabauyvt B. 1

NuxeHnepHas KOM-
MyYHHUKaOus, DOANIE-

Kanrasdg nmpoxkJjagkKe

ITpubnuxenus Kk o6pekrTaM (3JaHUSIM, COOPYXCHHUIM, KOMMYHHUKAIUIM)

Pacctosuue nmo TOPpU3OHTAJHU B CBETY INpHU NPOKJAAKE BAOJIb oObeKTa

BononpoBog

Kananuszanus

lazonpoBopg

TennaoBbie ceTH

BononpoBog

JUISL CTAJIBHBIX TPYOOIPOBOAOB — 2 M;
JUISL YyT'YHHBIX TPYOOIIPOBOIOB — 5 M

VIS CTbHBIX TPYOONIPOBOIOB — 2 M;
JUISL 4YyT'YHHBIX TPYOOIIPOBOOB — 5 M

VTS TUTACTMACCOBBIX TPYOOIIPOBOJIOB - JUTS TUTACTMACCOBBIX TPYOOIIPOBOIOB - 2Mm 3Mm
275M Z,SM

Kananuzanus 25m 10m 5M 3m
TennoBble CEeTH 3m 3m 4™m 3m
TFa3001poBOIH 2m 5m 4m 4™

He e ONYKTO-
Grenponykr 2 m 5m 4m im

P OBO MBI

KabOenbHble TUHUHU

PIEKTPOCHAOKEHUS im 1M ’m M

U CBA3HU

11 PUMCYAHHUC - Paccrosnue mmo BCPTUKAJIUN B CBETY MCIKAY 6ypOBI>IM KaHaJIOM " nepeceKaeMoifl KOMMyHHKaHHeﬁ JOJIDKHO COCTAaBJIATh HC MCHCC 1 M.
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MCII
IMpuaoxenne I

(pekoMeHayeMoe)

OcHOBHbBIE 110JI0KeHHS METOAUKH pacyeTa NapaMeTpoB TPACChI

I'.1 Pacuer reoMmeTpuuyecKuX nmapamMmeTpoB TPacchl
OCHOBHBIE TEOMETPUYECKHUE MapaMeTphbl TPACCHI, a TAKKE CXEMbI 3a0ypHUBaHUS MUIOTHOM
CKBKMHBI U TEPEX0/a MIJIOTHONH CKBRXKMHBI OT MaKCHMAIBHOTO YIiia 3a0ypHBaHUS K HYJIECBOMY
yIIIy IpUBEACHBI Ha pucyukax 1. 1-1".3.
['eomeTpuueckue napaMeTpsl TPACCHl ONMPEAEIISIOTCS 10 CIEAYIOIUM 3aBUCUMOCTSIM:

[ - nIMHA MUJIOTHOM CKBAaXKMHBI (1JMHA OYpoBOro KaHana), [ = [; + [,, + [5;
[; - pacueTHas JUIMHA MUJIOTHOM CKBaXXMHBI, MPOOYPEHHOM 10 paguycy R oT Touku 3a0ypu-

27 -R, -,
BaHMsA 10 TOYKU MaKCUMaJbHOIO 3arayoneHus [, = ————
360
lyp - ATIMHA TIPSIMOJIMHEWHOTO y4acTKa OypoBOro KaHania;

&
&
P 3 e
G
raa Fa
-
5qa ‘l. I, i = i r’:; !/?2 erd \ Erid
L I i n E
o ra [ —
i "':HJ—/_K"'\ / ,q——t-""lﬁ'_ A rrrd
/ L A I_}h/ Lip & L,
I f= 4+t
L= Lli'Lm+L;
"

Pucynok I'.1 - OcHOBHBIE FEOMETPUUECKHE ITAPAMETPBI TPACCHI
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Pucynoxk I'.2 - Cxema 3a0ypuBaHUs MUIIOTHOW CKBAKUHBI.
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Pucynok I'.3 - Cxema nepexosa NuIOTHONW CKBaKMHBI OT MAaKCUMaJIBHOIO
yria 3a0ypuBaHUs K HYJIE€BOMY YTy

12 - TCOPCTUYCCKAA NJIMHA MUJIOTHON CKBAXXKWHBI OT TOUYKH MaKCHUMaTbHOM I‘J'IY6I/IHI>I J0 TOY-

27-R, -a,
KM BBIXOZIa B BBIXOJHOM NPUSIMKE [, = ———— ;
360
o D,
R, - paauyc KpUBH3HBI MMIOTHON CKBa)XKUHBI P 3a0ypHBaHUU R, = 1 ;
—cosa
1

a; - yron Bxoma Oypa B 3emitto (yrojl 3a0ypuBaHUsI), MPUHUMAETCS B COCTaBE MCXOJIHBIX
JTAHHBIX, ONPEENAETCS B COOTBETCTBUH C XapaKTEPUCTUKON OypOBOI YCTaHOBKH;
D - 3arny0ieHre NUJI0THOW CKBaXXHHBI OT TOUKU 3a0ypUBaHUS, ONPEICIACTCS IPOSKTOM;
o DZ
R - pamuyc KpUBH3HBI MIIOTHOW CKBaKMHBI HA BBIXOJE R, = m;
2

0 - YTOJI Ha BBIX0/1e OYpOBOM TOJIOBKH U3 3€MIIH;
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D, - 3army0OneHue MWJIOTHOW CKBaXMHBI OT TOYKH BBIXOJIa OypOBOW TOJIOBKH M3 3EMIIH,
OHp@I[eJIHeTCH B 3aBUCHUMOCTU OT nepenaﬂa 110 BBICOTC TOYKH BbIXOJa HHHOTHOﬁ CKBa’KHMHBI OTHO-
CUTCJIIbHO TOYKHA 3a6ypI/IBaHI/I$I;
L - nnvHa NWIIOTHOM CKBaXWHBI B 1nane, L =L;+ L,, + L;;

L] - JJIMHA MMUJIOTHOHN CKBA)KUHBI B IJIAHE OT TOYKH BXOJia B 'PYHT 40 TOYKH MaKCHUMAJIbHOT'O

3arnyOnenus, L, = \/ R’ —(R,-D,)) ;
L, - nyiHa MpsIMONIMHENHOIO Y4aCTKa B IUIAHE;

L2 - JJIMHa IMMJIOTHON CKBAKUHEI B IJTAHE OT TOYKH MaKCHMAaJIbHOTO Sal"J'IY6J'IeHI/I$I J0 TOYKH

BBIXOJQ, L, = \/Rz2 —(R, —D2)2 ;

d - nuametp OypoOBOro KaHalla, ONpEAesieTCs MPOEKTOM U 3aBHCUT OT BO3MOXKHOCTEH Oy-
PWIBHOM YCTaHOBKH;

Dy - TiyOuHa (110 BepTUKaJIM) TOYKH BXOJa Oypa B 36MJIFO BO BXOJHOM MPHUSMKE OT TTOBEPX-
HOCTH 3€MJIU, ONIPEEIISIETCS IPOEKTOM;

H; - 3army0OneHne TUIOTHOW CKBaXHHBI OT MTOBEPXHOCTH 3eMIIU MPHU 3a0yprUBaHUHU, OTIpEie-
JISIETCSI IPOEKTOM;

H, - 3armybnenre MUJIOTHOW CKBKUHBI OT TIOBEPXHOCTH 3€MJIM TNPHU BBIXOJIE OYpOBOM TO-
JIOBKHM U3 3emiu. H,= D, + hy + Dy;

O i(pacy,) - CPETHUN PACUETHBIN TEKYIIMK YTOJI JJIs BEIYUCIEHUH NP IIEPEXO0I€ OT TOYKH 3a-
OypHBaHUS 10 TOYKH MaKCUMATBHOTO 3arTyOJICHUS;

2-ipacy,) -~ CPEIHUN PACYETHBIM TEKYIIUN Yrojl JJs BLIYMCICHHUN IIPHU IEPEXOJAE OT MaKCH-
MaJIBHOTO 3arTyOJIEHUS 10 BBIX0/1a OYPOBOM TOJIOBKH W3 3€MIIH;

L - paccTosiHHME 110 TOPU3OHTAIM OT Jadera OYpOBOM YCTAaHOBKHU J0 TOYKH BXOja OypoBOi
TOJIOBKHU B 3€MJIIO BO BXOJHOM IPHUSMKE;

n; - KOJIMYECTBO OYpOBBIX IITAHT, HEOOXOIMMOE IS BBIMIOJHEHUS MUIOTHOW CKBAKHHBI
. /
JUMHOI [, n, =Z—1 ;

"

l,, — IMHA OMHOM IITAHTH;

AO(] - BCJIMYMHA UBMCHCHH TCKYILICTO yIJla Ha K&)I(I[Oﬁ IOTaHT€ IMPH BBIITOJITHCHHUN MMHJIOTHOM

a,
CKB&XHMHBI Ha JuInHe [, Ao, = — ;
n
D, - Texymiee 3aray0ieHue NUIOTHON CKBAXUHBL, Dy =1, -SINA; pue)s

[;.; - TeKyIas JUIMHA THJIOTHOM ckBaxxuHBI (0T 0 10 /,);

JInst manbHEUIIUX PacueToB, TAKKE HEOOXOAMMO ONPEICTUTD:
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2
r-d” -l
V- 00beM TpyHTa, YAAISIEMOTr0 3 CKBaXHHBI, V. = 4 ;

tmin - MUHUMAJIBHOE BpeMsi OYPEHHs IMIIOTHOM CKBaXHHBI f,, = —;

x
V), - 06beM OypoBOro pacTBOpa, KOTOPBI HEOOXOAUM JJIsl KAUeCTBEHHOTO OypeHH s, 3aBUCHT
OT THUIIA 'PYHTA U KOHGGHGTCH B BHAYUTCJIBHBIX MPCACIIAX;
0O, - POU3BOIUTEILHOCTh HAacOCca OYpHJIBHOW yCTaHOBKH, 3aBHUCUT OT OypHWJIbBHOW ycCTa-
HOBKU;

Vinax - MAKCUMAIIBHASI CKOPOCTh OYPEHUS. Vipgy = | * Linay-

I'.2 Pacyer ycuiiusi M KpyTSIIIEro MOMEHTA JIJIsl MPOXOKH MUJIOTHO# CKBAaKUHBI
1 Ycunue npoxoAKy MUIOTHOW CKBAKMHBI ONPEAEIAIOT KaKk CyMMY BCEX BUIOB CHJI COIIPO-
TUBJICHUS JBUKEHHIO OYypOBOW TOJIOBKM M OYpOBBIX IITaHT B TWJIOTHOW CKBa)XKHHE:

,
P,=YP =P +P,+P, +P, +P, +P, + P,
=1

i , TAC

PI* - 1060BO€ CONPOTUBIICHUE JBUKEHUIO OYpPOBOM I'OJOBKH B TPYHTE C YYETOM HCKpPHUBIIE-
HUS IUJIOTHON CKBA)KUHBI;

P2* - cuna TpeHus oT Beca OypOBBIX IITAHT (B CKBAXKHUHE);

P3* - yBenuueHue CUiIbl TPEHUS OT CHIIBI TSDKECTH IPYHTA 30HBI €CTECTBEHHOT'O CBOJIA PABHO-
Becus (mo M.M. IIpoToabskoHOBY);

P4%* - yBenuueHue CUiIbl TPEHMsI OT HAJIM4YUSA Ha OypOBBIX IUTAHraxX BBICTYIIOB 3a IpPEAEIb
Hapy’>KHOTO AMaMeTpa;

P5* - nonomHUTEIBLHBIE CUITBI TPEHUS OT OTIOPHBIX PEAKIINA;

P6* - conpoTtuBieHNe MEepeMEIIeHUI0 OYPOBBIX IITAHT B 30HE 3a0ypHUBaHUS 3a CUET CMSTHUS
CTCHKH CKBAYKUHBI;

P7%* - conpoTuBiIeHNE HA BBIXOJE MPU MEPEXO/e OT KPUBOJUHEHHOTO ABHKEHMSI K MPSAMOIIH-
HEUHOMY.

2 Pacuer ycuiusi MPOXOJIKH MHUIOTHOW CKBAXKMHBI BBITTOJIIHSACTCS Ul ABYX MOTPAHUYHBIX CO-
CTOSIHUM:

- pu OJArONPUATHBIX YCJIOBHUSX: NMPH HAJIUYMU KadeCTBEHHOIO OypOBOTO pacTBOpa, OTCYT-

CTBUHU (QWIBTpAIMK pacTBOpa B TPYHT, IPU XOpouIo cHOPMUPOBAHHON M CTAOMIBHOM MUIOTHOM

P,
ckBakuHe 1@

- TIpY HEONArONMPHUATHBIX YCIOBHSX: MPH OOPYLIEHUH IPYHTA MO JUIMHE MUJIOTHON CKBAKHHBI

P
U pusbTpanuu 6ypoBOoro pactsopa B rpyHr 70
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dakTHYeCKOe YCHINE MPOKIAIKH MUJIOTHON CKBa)KUHBI B PEAbHBIX YCIOBHSIX OyIeT Haxo-

Pn(a) Pn(6)
JOUTBHCS MC}KI[y HOFpaHI/I‘IHBIMI/I BCIIMYMHaAMHU %1 .
3 CyMMapHBbIii KpyTSIIUH MOMEHT /J1s1 BpalieHus OypoBOi TOJOBKM M IITAHT MPU MPOKIIAIKE
MUJIOTHOW CKBa)KUHBI PACCUUTHIBACTCS 1O hopMyIie
* * * *
ZM =M+ M+ M,
b

M . .
rac K- prTHHlHH MOMCHT Ha HpeO,Z[OJIeHI/Ie OCCBBIX COHpOTI/IBHeHI/II/I;

*

6 - KpyTSIIUA MOMEHT Ha IPOBOpaYrBaHue OypoB;

P - KpYTAMKUNA MOMEHT Ha pa3pylieHue 3a00sl.

I'.3 Pacuer 001ero ycujusi M KpyTsiero MOMEHTA NMPU NPOTATMBAHUM TPYOONPOBOAA

1 OOmee ycunue mpoTAruBaHUS P omnpeaenseTcs Kak CyMMa BCEX BHJIOB COMPOTHBICHUS

JBIKEHUIO TPYOOIPOBO/IA U paciiuputess B 0ypoBom kanane: P = P, + P; + P, toe

Pp - 1060BO€ CONPOTUBIIEHUE IBUKEHUIO PACILIUPUTEIIS;

* ~
P - ycunue nepemenienust OypoBBIX IITAHT, MPEACTABIsIET COOON CyMMapHOE yCHIIUe, pac-
CUMTAHHOE ISl TIPOXOAKU MHJIOTHOW CKBa)KHHBI, 32 BbIYETOM ycunusi F} (J000BOro compoTuBie-

HUS OypeHHIO);
Prp - ycunue npoTsruBanust TpyOOIIpoBoa o OypoBOMY KaHAITy, KOTOPOE, PACCUUTHIBACTCS

o ¢opmyse:
.
Py =Y P =P, +P, +P, +P, +P, + P, + P, e
i=l1

P, - cuna TpeHus ot Beca TpyoorpoBoia (B 0ypoBOM KaHale);

P; - yBenn4eHue CUIIbI TPEHUS OT CUIIBI TSDKECTH IPYHTa 30HBI €CTECTBEHHOTO CBOJIA PaBHO-
Becus (mo M.M. IIpoToabsKkoHOBY);

P, - yBenuueHue cuiibl TPEHHsI OT BO3MOXHOT'O HaJIM4Ms Ha TPYOONPOBOJA BHICTYIOB 3a
Ipe/IeNbl HApyXKHOTO JHAMETpa;

Ps - TOTIOTHUTENBHBIE CHITBI TPEHHS OT OMOPHBIX PEaKIuii;

P4 - ycunue conmpoTHBIIEHHS IEPEMELICHUI0 TPYOOIIPOBO/Ia B 30HE 3ariyOieHus B OypoBoit
KaHal;

P; - yBEeIMUYCHHOE CONPOTHUBIICHHE INEPEMENICHHUIO TPH Iepexo]e OT MPSIMOIMHEHHOTO
JIBIKCHUS K KPUBOJIMHEHHOMY;

Pg - cuna TpeHus ot Beca TpyOONpoBo/Ia, HaXOAAIIerocs BHe OypoBOro KaHaa.
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2 Pacuer o01iero ycumausi NpoTATUBaHus P, Takke Kak U pacu€T yCHIIUS NMPOXOAKHU MUIIOT-
HOW CKBaXXMHBI Pj; BHIOJIHIETCS JJIS ABYX NMOTPAHUYHBIX COCTOSIHUN: NMPU OJIArOMPHUSATHBIX YCIIO-

BUsIX P, 1 Ipy HEONArONpPUATHBIX YCIOBUAX Fj) .
daktryeckoe olIIee yCHine MPOTATHBAHUS Py, B pEalIbHBIX YCIOBUSX OyIeT HaXOIUThCS
MEXy IOTPaHUYHBIMU 3HAYCHUSIMH P

w 1 B -

3 CymmapHbIil KpyTSIUNA MOMEHT JUIsl BpAIlleHUs] pacLIMPUTENS U IITAHT MPU NPOTITMBAHUU

TpyOOIpoBoIa 0 OypOBOMY KaHAIy:

DM=M_+Ms+M,

M . .
A€ * - KpyTALIMH MOMEHT Ha MPEOJOJIEHUE OCEBBIX COIIPOTUBIICHU;
K6 - KPYTAIMIMA MOMEHT Ha IIPOBOpaYMBaHKUE OYpOB;

P - KPYTSIIUA MOMEHT Ha pa3pylieHue 3a00sl.
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Ipuiaoxenne /|
(cnpaBouHOE)

OO0opynoBanme 1Jis1 MPOM3BOACTBA padoT

.1 CocTraB 000py/10BaHus1, TEXHMYECKOT0 H HHPPACTPYKTYPHOI0 OCHAILICHUSI

J1.1.1 OcHOBHOE TEXHOJIOTHYECKOE 000pYyA0BaHNE, HEOOXOIUMOE ISl POM3BOJICTBA padoT,
BKJIIOYAET: OYPOBYIO YCTAaHOBKY B KOMILIEKTE ¢ OypOBBIM HHCTPYMEHTOM, 000pYAOBaHUE JIIsl IPU-
TOTOBJICHHSI, TOJJa4H, pereHepaIi OypoBOro pacTBOpa, KOHTPOJIbHbIE JOKALMOHHBIE CUCTEMBI.

J.1.2 K nonomHUTENbHOMY OOOpPYIOBaHHMIO OTHOCATCS: JOTAJIKMBATENU TPYO, YCHIUTEIU
TATH, JOTOJTHUTEIbHBIE EMKOCTH JUIsl XpaHEHUs OypOBOIO pacTBOpa, IINIAMOBBIE U BOJSHBIE HACO-
Cbl, TEXHOJIOTMUECKHE TPyOOIPOBOABI U IIIAHTU JJI MOJa4l pacTBOpa WM BOJBI, BCIIOMOTaTENb-
HBI MHCTPYMEHT U NPHUCIIOCOONICHHS (TUAPaBIMYECKUE KIIOUYH, 3aXBaThl Uil TPyOOIPOBOIOB, Ka-
TOpaTOPkl, POJIMKOBBIE OMOPHI U T.I1.).

J.1.3 K snemeHTaM TEXHHUYECKOTO W WH(PPACTPYKTYPHOTO OCHAIICHHS OTHOCATCS: TPaHC-
MOPTHBIE MAIIMHBI PA3JIMYHONU TPY30MOJABEMHOCTH, NMOABEMHbBIE MEXaHU3Mbl (ABTOKPAHbI, KPaHBI-
MaHUIYJISATOPBI), SKCKABATOPBI, CHELTPAHCIOPT AJIA M0JB03a BOJIbl, BAKYYMHON IKCKAaBallUU U Tie-
pPeBO3KH OypoOBOTO IIIaMa, MEPEIBHKHbIE AIEKTPOCTAHLIUN PA3IMYHON MOIIHOCTH, 000pYIOBaHHUE
JUIS CBapKu TPYOOIIPOBOJOB, AJIEKTPO- U ra30CBapovyHOEe 000pYyJOBaHUE, OTAIUIMBaeMoOe OBITOBOE
noMeleHue, OuoTyasner, 00opyIOBaHHBIM KOHTEHHEp-MacTepcKas JJid TeKYyIero peMOHTa U Xpa-
HEHHs KOMIUIEKTOB 3allacHbIX YaCTE€d U PAaCXOJHBIX MATEPUAJIOB C CYIIKOW JUISl CIIELIOJEXKIbI, Ieo-
JIe3NYECKUN UHCTPYMEHT (HUBEIUP, TEOJI0IUT), MoJIeBOK Habop-nabopaTopus A moadopa U KOH-
TpOJIA cocTaBa OypOBOT0 pacTBOPA, CPEICTBA CBA3H.

J.1.4 IlpumeHeHHE UMITIOPTHOTO OYPOBOT0, PAaCTBOPHOTO, TPY30MOILEMHOTO U TPAHCIIOPT-
HOro 000pYAOBaHHUS JOIMYCKAaeTcs B YCTAHOBIEHHOM (pelepadbHbIMU OpraHaMU HCIOJHUTEIbHOM
Bnactu (POUB) nmopsake.

.2 BypoBble YCTaHOBKH

J1.2.1 bypoBas ycranoBka (cM. pucyHok JI.1) siBiasieTcss €AMHBIM KOMIUIEKCOM B3aWMOCBS-
3aHHBIX MEXaHHU3MOB M YCTPOMCTB, 00ecreunBaroIMX MO YIpPaBIeHHEM OIepaTopa TEXHOJIOTnYe-
CKHI TTpoliecc MpoKIaaKu TpybonpoBoaa meronom I'HB, Bkirodast mepeaBmkeHne, 3aKkpericHIe Ha
Touke OypeHus, COOpKy, BpallleHHe U 1o1aqy OypoBOii KOJIOHHBI, TOAayy OypoBOro pacTBOpa, KOH-
TPOJIb U KOPPEKTUPOBKY HAINpaBieHUs] OypeHusi, NPOTITMBaHUE PaCIIUPUTEIEH U TPyOOIIpoBOa.

J1.2.2 B cOOTBETCTBUH C YCTAaHOBUBIIEHCS KiIacCU(UKaAIMEl U B 3aBUCHMOCTH OT pa3BUBac-
Mol cuibl Tsaru ycraHoBku I'HB moppasnenstorcs Ha cnenyromue kinacesl: Munu — no 100 xH,

Muau — ot 100 mo 400 xkH, Makcwu - ot 400 1o 2500 kH u Mera — 6onee 2500 kH. Knaccuduxarms,
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BO3MOJXKHbIE 00J1aCTH MPUMEHEHHUSI 1 OCHOBHbBIE XapaKTEPUCTUKU YCTaHOBOK MPHUBEACHBI B Ta0IHIIE
J.1.

J1.2.3 BypoBble ycTaHOBKHM KiaccoB Muuu, Muan (yactuyHo Makcu), Kak IpaBuiIo, Mpej-
CTaBJISIIOT COOOM CaMOXOJHBIE YCTPOWCTBA Ha TYCEHWYHOM XOJy. YCTaHOBKM Kiacca Mera (4a-
CTUYHO Makcu), a TakKe CrelMaTu3upOBaHHbIE CUCTEMbI OYPEHUSI U3 IIaXThl WM KOJIOILa He 000-
PYILYIOTCSL NIPUBOJOM M XOJOBBIM MEXAHHM3MOM, a pa3MELIAIOTCS Ha OINOPHOM pame, HENocpen-
CTBEHHO YCTaHaBJIMBAEMON Ha CIUIAHMPOBAHHOW I'PYHTOBOM IMOBEPXHOCTH M 3aKPEIUIIEMON IpH
MTOMOIIIA aHKEPHBIX YCTPOUCTB (paMHast OypoBasi ycTaHOBKA). bosbiine OypoBbie YCTAHOBKHA MOTYT
pa3MeniaThcsl Ha TPEUJIEpHOM aBTONpuULerie (TpelaepHble OypoBble YCTaHOBKH) UM KOMIIOHOBATh-
Csl B BUJIE OTJEJIBHBIX MOJYJIEH, TPAHCIIOPTUPYEMBIX B CTAaHAAPTHBIX KOHTEHHEpaxX aBTOTPaHCIIOP-
TOM U MOHTHPYEMBIX Ha MeCTe IPOU3BOJCTBA PaOOT.

4

L

1 — x0/10BO# MexaHU3M (Hallle I'yCeHUYHBIN ¢ KaOWHOI onepaTopa); 2 — rupaBlIMuecKasi CHCTEMa PEryIMPOBKH yrIia
Oypenus; 3 — OypoBoii maeT (OCHAIIAETCSI CMEHHOM KacCeTOW CO IITaHTraMH); 4 — IPUBOTHON MEXaHU3M BpaIlaTelb-
HOTO OypEHUsI U MOCTYATENbHOTO IBIKCHHUS; J — OypoBast KOJIOHHA U3 MHBCHTapHBIX IITAHT; 6 — THIPABINYECKOE 3a-

JKUMHOE YCTPOHCTBO; 7 — OypoBasi rojoBka; 8§ — puKcHpyroliee aHKepHOE YCTPOICTBO (aHKEpHAs ITUTA)

Pucynox JI.1 — IlpuHnmmuanpHas cxema caMoXxo1HOH OypoBoit yctanoBku [ Hb
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Tabnuma /.1 — Knaccudukanus u OCHOBHBIC XapaKTEPUCTUKH OYPOBBIX YCTaHOBOK

MCII

Makcu- Makcu-
Knace Makcr- Makcu- cUMalb- | MajbHOE
6ypoBoii MATEHAS MaJlbHEII Mallb- pacmupe-
O6nacTh MPUMEHEHUS KpYTALIAN Bec, T Has HUE, MM
YCTaHOB- TIAroBast ch— MOMEHT, P
KH 1a, K CHom Sype-
HUSI, M
B ropoackux ycnoBusx ist po-
Munu KJIaJIKU KaOeabHBIX JUHUM U [1D
TpyO amamerpoM 10 250 MM 1o 100 1-10 1o 7 250 300
B ropoackux yciaoBusiX U CEIbCKOM
MECTHOCTH TIPH TIPOKIIATKE TPYyOO-
Mt MIPOBOJIOB TuamMeTpoMm 110 800 MM,
TIPH TIEPECEUCHUAX TPAHCTIOPTHBIX
MarucTpaiel ¥ HeOONBIINX BOTHBIX
myTed 100 — 400 10 —30 7-25 750 1000
[pu npoxaake TPyOOIPOBOIOB
Makcu JIMHOH cBbime 700 M 1 AMaMeTpoM
10 1250 mm 400 — 2500 30100 25-60 1200 1500
[pu npoxIagKe MarucTpaaIbHBIX
Mera TpyOorpoBoaoB [unHOI 6oee 1000
M 1 guamerpoM 10 1800 mm 6oxee 2500 ooxee 100 6oee 60 3000 2000

[Ipumeuanune — [IpuBeseHs MaKCUMAaJIbHBIC TEXHHYECKHE XapaKTEPUCTHKH 00OPYIOBaHUS OTIACIBHO IO

JuirHe OypeHHs W BO3MOXXHOMY PACIIMPEHHI0. B3anMOCBS3h MEXIY JaHHBIMH MapaMeTpaMH ONpEeAessieTCs COTJIACHO
A.2.4-11.2.6.

J1.2.4 TlonGop OypoBOI YCTAaHOBKH JJIsi KOHKPETHOTO 00BEKTa MPOU3BOAUTCS HA OCHOBAHHUH

JAHHBIX IO THITY, AMAMETPY U JJIMHE MPEANOIaraeMoro K MpoKiIaake TpyoonpoBoa, Mo HHKEHEp-

HO-T€O0JIOTHYECKUM YCJIOBUSM CTPOUTENIBCTBA, C YUETOM TpeOOBaHUN MO 00eCIeYeHUI0 HE0OX0a1-

MBIX 3HAYEHUH YCHJIMH TATH M KpYTAIIero MoMeHTa. [[is obecrneueHus mpoTAruBaHuUs OypoBas

yCTaHOBKA JJOJDKHA 00ecreynBaTh CHiy TAru Pr, KH, o0ecrieuynBaroyro BHIIIOJTHEHNUE
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YCIIOBUSL:
P>k Pry, (4.1
rze k; — Ko3pQUIUeHT 3amaca 1o tsare OypoBoi ycTaHOBKH, BbIOUpaercs ot 1,5 1o 2,5 B 3aBUCHMO-
CTH OT MH)KEHEPHO-T€0JIOTMYECKHUX YCIOBHH;
Pri7 — pacueTHOE 3HaUeHHE HEOOXOAUMOTO YCUIIMS [l NIPOTITruBaHus Tpyoonposoaa, kH.
J1.2.5 KpyTsimuii MOMEHT U CKOPOCTh BpAIllEHUs LIMHUHJEIS 00eCIeunBalOT MOIIHOCTD, I1e-

penaBaemMyro OT OypoBO YCTaHOBKH Yepe3 IITaHTU Ha OypOBYIO TOJIOBKY U PACIIUPHUTENb.
[Ipumeuanue — 3a UCKIIOUYCHUEM CIy9aeB, KOTJa JOIOIHUTEIbHAS MOIIHOCTH IepemaeTcss Ha OypoBOi
WHCTPYMEHT IIPH UCTIOIH30BaHUH 3a00HHOTO JBUTATEIS.

Jnst obecrieuenus: pa3pabOTKK TPyHTA MPH MPOXOJKE MUIOTHOM CKBaXHHBI U PACHIMPEHUN

OypoBOTO KaHajia OypoBas yCTaHOBKA JOJDKHA Pa3BUBATh KPYTsIIHi MoMeHT My, KH M, HE MeHee:
Ms>Ky ), M, (J1.2)
e K»— KO3 QUIMEHT 3amaca 1o MOIIHOCTH OypOBOW yCTaHOBKHM, BeIOMpaetcs ot 1,2 o 1,5;

z M — Hanborplee pacueTHOE 3HaYeHHE CYMMApHOTO KPYTSIEro MOMEHTA JJISl TPOXOIKH

MUJIOTHOM CKBA)XUHBI UJIU pAaCIIUpeHus KaHaia, KH-M.

J1.2.6 JIns mpeaBapuTENbHOTO OMPEISICHUsT TUMA U TPEOYyeMBIX XapaKTEPUCTHK OypoBOH
YCTaHOBKH, B 3aBUCMMOCTHU OT BHJIa IIPOKJIAJAbIBAEMON KOMMYHHUKAIUH, IJIUHBI U AMaMETpa HEeoO-
XOJMMOT0 OYypOBOro KaHalla, PeKOMEHAYETCs MCIIOJIb30BaTh JAaHHBIE NMPHUBEACHHBIC B TaOIMIIaX
J.1, J1.2 unu sMOupHyuecKoe MpaBuiio: OypoBasi yCTaHOBKA JIOJIKHA UMETh BO3MOKHOCTh Pa3BUBATh
TATOBOE yCUJIUE, HE MEHEE YEM B J[Ba pa3a MPEBBIIIAOIIEE BEC IPOTATMBAEMOM MJIETH TPYyOOIPOBO-

Ia.

Ta6nuna /1.2 — Heobxoaumoe MUHUMAIIbBHOE 3HAYEHUE CUJIBI TSTH OypoBO# ycTaHOBKH, KH

Juametp OypoBOro kaHajaa, MM
JnvHa npoxon-
650- CabIiie

KU, M Ho 100 | 100-250 | 250-350 | 350-450 | 450-650
850 800
Mo 50 50 70 70 100 120 200 360
50-100 70 70 100 120 200 360 400
100-150 70 100 120 120 200 400 500
150-250 100 120 200 200 360 400 500
250-400 120 200 200 360 400 500 600
400-600 200 200 360 360 500 500 600
Csprmize 600 360 360 400 500 500 600 1000

/1.3 BypoBoii HHCTpYMeHT
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J1.3.1 bypoBble mTanru

J1.3.1.1 CobGupaemas B mpoiecce OypeHusi KOJIOHHA OYpPOBBIX IITaHT JOJKHA 00€CIICYHTh:

- TIepeavdy KpyTSIIero MOMEHTa U OCEBOTO JAaBJICHUS OT OYpOBOI YCTAaHOBKH Ha CKBAKHH-
HBIM TOPOJAOPA3PYIIAIOIINN HHCTPYMEHT;

- IepeHoc OYpOBOTro pacTBopa K 0ypoBOMY HHCTPYMEHTY;

- Iepeiayy TATOBOTO YCUITUS K PACIIUPHUTEIIO U TPOTITUBAEMOMY TPYOOIIPOBOTY.

J1.3.1.2 Tlpenen TekydecTu cTanu ais OypoBBIX mTaHT — HE MeHee 525 MIla. 3amku mtanr
(BBITTOTTHSIEMBIE, KaK MPABWJIO ¢ KOHUYECKON pe3b00ii) OJDKHBI OOECIEYHTh WX PaBHOIPOUYHOE,
HaJIeKHOE U MpocToe cOOpHO-pazdopHoe coeanHenue. [lepen cBuHYMBaHNEM Ha pe3b0y U YIOpPHBIE
MOBEPXHOCTH IITAHT JIOJDKHA HAHOCUTHCSA Pe3b00Basi cMa3Ka ¢ IIUHKOBBIM (MJIH IPYTUM METaJUIH-
YECKHUM ) HAMOJHUTEIIEM.

J.3.1.3 [1nst OypoBBIX INTAaHT YCTAHOBJICHBI CJICAYIOIIME TOKAa3aTeNu: JJIMHA, AUAMETP U
TOJILIMHA CTEHKH LITAHTH, TUI Pe3bObl, TOMyCcKaeMas Harpyska Mo MpOYHOCTU TATH U KPYTALIEMY
MOMEHTY 3aMKa, MUHUMAJIbHBIN paanyc u3rnda. Hekoropeie TUTIOBBIE pa3Mephl ITAHT MPUBEICHBI
B Tabmume /1.3.

Tabnuma J[.3 — HekoTropsie TUTIOBBIE pa3Mepbl OYPOBBIX IITAHT

ITuamerp, MM 60 73 89 102 114 127 140 168

Jnuna, M 2,0-3,0 | 3,0-4,5| 4,5-6,0 5,0-6,0 5,0-6,0 9,6-10,6 9,6-10,6 6onee 10,6

J1.3.1.4 Tunt m pasMep IpUMEHSEMBIX OypOBBIX MITAHT JOJKHBI COOTBETCTBOBAThH MPOEKT-
HBIM 3HaUEHUSIM pajuyca u3ruda, CUiIbl TSITU U KPYTALIETO MOMEHTA 10 TPAEKTOPUH OypeHusl.

J1.3.1.5 BypoBble MITaHTH MOABEPTaIOTCS U3HOCY 3a CUET TPEHHsI, OCOOCHHO MpH OypeHUH B
TBepAbIX noponax. [lepex Hauanom padboT HEOOXOAUMO MPOBOAUTH BU3YaIbHBIH OCMOTpP, U3MEPH-
TEIbHBIN U YIBTPa3BYKOBOW KOHTPOJL OypoBbix mradr nmo 'OCT 17410, TOCT 31244 ¢ orOpa-
KOBKOM IITAHT UMEIOUIMX HapylleHHe reOMEeTPHUYeCKON (OpPMBI, CHIIBHBIM M3HOC U JAe(PEKTHl Me-
Tasa.

J1.3.2 Iloponopaspyliarominii HHCTPYMEHT.

J1.3.2.1 UacTpymeHT aiis OypeHus MAJIOTHOW CKBa)KUHBI.

JIJst 3eMITHCTBIX M MATKUX TPYHTOB, COOTBETCTBYyrOHMX [ — IV kareropusiMm mo OypumocTtu
JUIE MEXaHUYECKOTO BpallaTeNbHOr0 OypeHHs, IOJIKHBI UCIOJIb30BATHCS THIPOMOHUTOPHBIE J10-
nota jymHo# ot 300 1o 1000 mm u auamerpom ot 40 1o 200 MM. ['MIpOMOHUTOPHBIE A0JIO0TA OTIIU-
YaIOTCS YMCJIOM M pa3MepaMH MPOMBIBOUHBIX HacaloK. Kak mpaBuiio, HCMONB3YIOT He OoJiee MmTH
HACaJI0K C pacKpbIBalOmMUMCs guameTpoM oT 1 1o 10 mm. st peryIupoBKYM HampaBieHUsT OypeHus
YIpaBJIAIONIasl MOBEPXHOCTh TOJIOBKU THAPOMOHUTOPHOTO J0J0Ta J100 BCs TpyOa J0J0Ta BHIION-

HSIOTCSI CO CKOCOM T0J] HEOOIBIIUM YTIIOM.
121



MCIl

Jlist TpyHTOB cpenHel kpernocth, cooTBeTcTBytomux IV — VII kateropusim mo OypumocTtu
JUI. MEXaHUYECKOTO BpaIaTeIbHOIO OYpEHHUs, HCIOJb3YIOTCS IIApOIIeYHbIE A0JI0Ta C TUAPOMO-
HUTOPHBIMH HACaJIKaMH, KOTOpPbIE CIIOCOOHBI MEXaHWYECKH pa3pyllaTh TOpHYI0 mopoxay. [ns ma-
POILLIEYHOTO J0JI0Ta PEKOMEHYETCs NCIOJIb30BaTh 3a00MHbIE IBUTATEIH.

JIist TBEpABIX CKABHBIX MOPOJI, cooTBeTcTBYIOMMX VIII 1 BbIe kaTeropusm mo Oypumo-
CTH JJIi MEXaHHYECKOTO BpallaTeIbHOro OypeHMs, MCIIONb3YeTCsl TBEPIOCIUIaBHBIH OypoBOil WH-
CTPYMEHT.

[TepenoBoii Oyp (MHMOHEpP) CO CMEHHBIMU HAacagkaMH M OypoBas JIOMAaTKa MpeTHa3HAYCHBI
JUTsI IPOBEJICHUS] YHUBEPCAIbHBIX paObOT MO pa3pyIICHUIO TPYHTA U PETYIUPOBKE yriia OypeHusl.

J1.3.2.2 'HCTpYMEHT AJis pacIlupPEHUs] CKBa)KUHBI.

JI 3eMIIMCTBIX M MATKUX TPYHTOB MCIOJB3YIOTCS PACIIUPUTENN LIMIUHAPUYECKOTO THIIA C
Haca/IKaMH.

Jl5is TpYHTOB cpeliHel KperoCcTH MPUMEHSIOTCS 0JJHO3yObIe (pe3bl WU JIETY4YHEe pe3libl, CO-
CTOSIIIIME M3 PEXYILET0 KOJbIla, COSAUHEHHOTO ¢ IIEHTpalbHON OypHIIbHOM TpyOoii yepe3 TpH Win
6onee pacriopku. Hacaaku MoryT ObITh pacrosiokeHsl T100 B KOJbIE, 1100 B pacriopkax. [Tnockoe
JIOJIOTO MOYKET TaK)Ke MOHTHPOBATHCS Ha KOJIBIE M PACHOpKax AJisi MEXaHUYECKOM 3alllUThl U BbI-
€MKHU IPYHTA.

Jnist TBEpABIX CKAJIbHBIX MOPOJI UCTIOIB3YIOTCS Pa3/IBUKHBIE OypOBBIE PACIIMPHUTENIH, COCTO-
SIMe U3 TBEPAOCIUIABHBIX IIAPOIIEK, YCTAHOBJICHHBIX BOKPYT IIEHTPAJbHON CTaOMIBHOW OypHIIb-
HOM TpyOnl. CrpyiiHblE HacaJKh, CMOHTHPOBAaHHBIE Ha PACIIUPUTENSAX, OUYMINAIOT HIAPOIIKH U
TPAHCTIOPTUPYIOT OYpPOBOI IIUIaM K BBIXOJY U3 CKBa)KUHBI.

J1.3.2.3 JIns obecnieueHrst HEOOXOAMMOTO PACIIMPEHHs] CKBAKUHBI CIEAYeT HCIOIb30BaTh
LWIMHJPUYECKUE PACIIMPUTENHN YBEIMUYUBAIOLIETOCA AMAMETpa, IPU 3TOM IEpelHss CEKUHUs Io-
CIIETYIOIIETO PACIIUPUTENS NOJKHA ObITh paBHAa MaKCUMAalbHOMY AHWaMeTpy mperasiaymiero. u-
JUHIPUYECKUE PACHIUPHUTENIN JOJKHBI OBITh CHAOXXEHBI CTaOwiM3aTopaMu i (pUKcanuu M
Ipe0TBpALICHUS KadaHusl OypOBOW KOJIOHHBI B CKBaKMHE BO BPEMS paCIIUPEHHUS.

I1 puUMCYaHUC - Bo03MOXHO HCITOJIE30BaHUE pacmenTeneﬁ Apyrux KOHCprKLIPIfI.

J1.3.2.4 B xauecTBe BCIIOMOTaTEIbHOTO 000pyNOBaHHs OYypOBOW KOJIOHHBI, IPUMEHSIOT I1e-
PEXOIHUKU U MEPEBOJHUKU JJIsi COSAMHEHUS IITaHTU ¢ OypoM, puMepoM, BepTioroM. Bepritor
MPEIOTBpalaeT CKPyYUBaHHUE TPOTATUBAEMOTO TPYOOIPOBOIA.

J1.3.2.5 BypoBble IITaHTH, aMOPTH3aTOp, OypoBasi roJ0BKa, PACIIUPUTENIN U HOKU OTHOCST-
Csl K CMEHHOU ocHacTke (ObIcTpom3HammuBaronpecs 9actu). Cpok ciyObl CMEHHOW OCHACTKH pe-
KOMEHAYeTCs] MPUHUMATh!

- OypOBBIX IITAHT — 1TOT;

- aMOpTHU3aTOPOB — 4 MecC.;
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- OypOBBIX TOJIOBOK — 6 Mec.;

- pacupurenei — 4 mec.;

- HOXel — 3 mec.

1.4 O6opynoBanue 1Jisi IPUTOTOBJIEHHSI, IOJAYM U PpereHepanuu 0ypoBoro pactsopa

J1.4.1 B coctaB 0o0opynoBaHUs JOKHBI BXOJWUTh: MOMIO0H (OYHKEp) Ui CKJIaJIUPOBAHUS
KOMIIOHEHTOB OypOBOTO pacTBOpa U JOIMOJHUTEIBHBIX PEareHTOB, CMECHTENbHAS YCTAaHOBKA, OaKu
JUTsi OYpOBOTO pacTBOPA, HACOC BBHICOKOTO JABJICHUS, YCTAHOBKU OYHCTKH M O0OTAIlICHUs pacTBOpPa
JUISL €r0 TIOBTOPHOTO MCIOIb30BaHus. C ycTaHOBKaMH Ki1accoB Muau u Makcu 1iesecoo0pa3Ho uc-
M0JIb30BAaTh ABa 0aka: JIsl MOATOTOBUTEIHLHOTO pabovero pacTBopa u Jyisl IepeMeliBaHHus.

TexHomornueckass cxema OJIOKa MPUTOTOBIEHUSI OypOBOTO pPAaCTBOpPa BKIIOYAET: €MKOCTh
JUTSI TIEpEMEIIBAHIS KOMIIOHEHTOB OypOBOT'O pACTBOPA, OCHAIIEHHYIO THIPABINYECKUM U/UITU Me-
XaHUYECKUM TepeMelInBaTesieM; TUAPOKEKTOPHBI CMECHUTENb, OCHALICHHBIA 3arpy304HON BO-
POHKOI; IIEHTPOOEKHBIN HACOC.

J1.4.2 BypoBble yCTaHOBKHU KJIacCOB MUHM 1 MU MOTYT YKOMIIJIEKTOBBIBATHCS KOMIIAKT-
HBIMH CMECUTEIISIMH HempepblBHOTO AeiicTBus. [t oOecnieuenus 3ddekTuBHON pabOThI TaKOTo
poma cMmecuTeleid HeoOXOIMMO HCITOJIb30BaTh KOMIIOHEHTHI OYpOBOTO pacTBOpa, HE TpeOyromue
JUTUTEIIBHOTO TIEpEMEITMBaHM U pa3dyxaroniue B GOpcyHKe OYypOBOM TOJIOBKH.

1.4.3 Ina ouncTku OYpOBOTrO pacTBOpa OT IUIaMa CIEAYET MCIOJb30BaTh KOMIUIEKC MeXa-
HUYECKUX YCTPOMCTB: BUOPALIMOHHBIC CUTA, TUIPOIUKIOHHBIE MIIAMOOTACTUTENN (IECKO- U HIIO-
OTJICITUTENH), CEMapaTopbl, NEHTPUPYTH, OJOKH XUMHUECKOTO ycuiieHus neHTpudyru. Jis moBbI-
meHus1 3GPEKTUBHOCTA PaObOTHI OUYHUCTHBIX YCTPOMCTB BO3MOXHO HCIOJb30BaHUE (DJIOKYJISHTOB H
KOAryJIsIHTOB.

J1.4.4 OGopynoBaHue, BXOAAIIEE B COCTaB LUPKYISAIIMOHHON CHCTEMbI OUMCTKH, YCTaHABIIH-
BaeTCA 10 CIEAYIONIEH TEXHOJIOTHIECKOM IEMOYKe: OJIOK Tpy0oii OUUCTKH OT miiama (Budpocura) —
0JIOK TOHKOW OYHCTKHM OT IuIiama (TIECKO- W WJIOOTACIIMTEINH, CemapaTrop) — OJIOK PeryIupOBaHU
coJiepKaHus TBEpoH (asbl, T.e. INIOTHOCTU OYpOBOTO pacTBopa (LeHTpUudyra) — 6JI0K XUMHUIECKO-
IO YCUJICHHSI LICHTPU(YTH, MO3BOJISIONINNA pa3euTh TBEPAYIO U KUAKYIO (a3sl OypoBOro pacTBo-
pa (bBXVYII) — 6mox koarynsmuu u Guiokkysaun (BKD).

J.5 Cucrembl JOKaAUUH

J.5.1 Ilpu mpoxoJike MHIOTHON CKBaXXMHBI JTOJDKEH OCYILIECTBIATHCS MOCTOSHHBIA KOH-
TPOJb 32 MOJOXKEHHUEM OypOBOTO0 MHCTPYMEHTA MPH IMOMOIIN CHEIHATU3UPOBAHHBIX CUCTEM JIOKA-
IIUY, MO3BOJISIONIMX OTCJIEKUBATH: TNIyOMHY OypeHHs, yrojl HAaKJIOHA TPacchl K TOPU30HTY, KPEH
OypoBOro MHCTpyMeHTa (TIOJIOKEHUE CKoca OYpOBOHM JIOMATKU WJIM MHOTO MHCTPYMEHTA «I10 4a-
cam»), a3UMYT CKBOXHUHBI (TIpU HEOOXOJUMOCTH), OTKJIOHEHHUE B IUIAHE, IPYTHUE YCIOBHS U Xapak-

TCPUCTUKU TCXHOJOTHMYCCKOIr'0 IIpoIecca. I[.H}I MOJIYUYCHUA U 06pa6OTKI/I AAaHHBIX PCKOMCHIAYCTCA
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UCIIOJIb30BaTh CEPTU(PUIMPOBAHHOE MPOrpaMMHOE OOecredeHne, MOCTaBIIeMOe TPOU3BOIUTENIEM
JIOKAIIMOHHOM CHCTEMBI WM IPYTMMH IIPOU3BOAUTEISIMH.

J1.5.2 IlepeHocHas TOKalMOHHAs CUCTEMA, KaK IIPABUJIO, COCTOUT U3 IIPUEMHHUKA-JIOKATOpa,

YAQJIICHHOTO AUCIUIes (MOBTOPUTENIS) M paboTaloImero oT 0aTapeil n3mydaTels-30H/1a, TTOMEIaeMo-

T'0 HEMOCPEICTBEHHO 3a OYPOBOM TOJOBKOW HIJIM B €€ Kopmyce. TumoBas cxema ACHCTBUS JJIEKTPO-

MarHUTHOM CHCTEMBbI MOA3EMHOM JOKAIlMU IpUBeAeHa Ha pucyHke [1.2.

/y.a.anennblﬁ mHamkaTop (MosTopuTtens)

@ MpuemHuk
[ ] /
/“ e
/—_—\-_
Byposasa mawuHa E Bvposana ronosBKa
3ona,

Pucynoxk /1.2 — Cxema AeiCTBUS 371€KTPOMAarHUTHONW CUCTEMBI MOJI3EMHOM JIOKALUU

J1.5.3 Ilpu Hanuuuy 3HAYUTENHHBIX MTOMEX H3MEPEHUsIM (cM. 8.5.4), CHIDKAIOIIUX TOYHOCTh
3JIEKTPOMArHUTHOTO Croco0a JIOKAIUH, MPH MPOXOJIKE CKBKUH OOJBIION MPOTSKEHHOCTH (KOraa
MOJKET HE XBAaTUTh 3apsijia aKKyMYJSTOPHBIX OaTapeii), a TakKe B YCIOBUSX MECTHOCTH, HE MTO3BO-
JSIONIMX TOYHO pa3MeNiaTh MPUEMHUK HaJ W3IydaTelieM, IeNeCO00pa3HO HCIOIb30BaTh Kabemb-
HBII crioco0 nokammu. [Ipu 3TOM criocoOe TaHHBIE O MOJIOKEHUH OypOBOW TOJIOBKU B TEKYIIHI MO-
MEHT BPEMEHU OT U3MEPUTETHHOTO 30H]1a, pa3MelaeMoro 3a OypoBoil TOJOBKOM, MepenalTcs Ha
YIPaBISIOUUN KOMIBIOTEP MO Kabeto, KOTOPBIM MPOeBaeTCsl BHYTPH Ka)JI0M IITaHTH MPU IPO-
XOJIKE MUJIOTHON CKBXKUHBL. [10 ATOMY ke Kabelto OCyIIEeCTBISIETCS IIEKTPOIUTAHNE TTOTPYKHOTO
U3MEPUTENLHOTO 30H/1a.

J1.5.4 TlorpemHocTh npubopa uisi U3MEPEHUN TIIYOMHBI JIOJDKHA HAXOIUTHCS B IMpesenax
5 %. Ilpu paboTe B 30HaX C BBICOKUM YPOBHEM IOMEX, UCKAXKAIOIINUX PEe3yIbTaThl U3MEPEHUN TIy-
OWHBI, a TAaK)Ke MPH HEOOXOJMMOCTH BBICOKOTOYHBIX H3MEPEHUN CIEAYyET BECTH KOHTPOJIb MPOXO/-
KA NHJIOTHOM CKBAKUHBI MO TIOKA3aHUSAM YKJIOHa OypoBoiW ronoBku. llorpemHocts u3mMepeHuin
MPOJOJIBHOTO YKJIOHA JJI1 BBICOKOTOYHOW MPOKJIaAKH JobkHA ObITh He 6omee 0,1 % (1 MM mo Bep-

THUKaJIX Ha | M IO TOPU3OHTAJIN).

II pUMCYAaHHUC — K 06L€KTaM, JJI1 KOTOPBIX HCOGXOHI/IMH BBICOKOTOYHBIC U3MCPCHUS, B ICPBYIO OUYCPCAb

OTHOCATCA CaMOTCYHBIC BOAOIIPOBOAHBIC N KAHAJIU3AITMOHHBIC KOMMYHHKAIIUH.

J1.6 lonmosiHuTeIbHOE 000PYI0BaHUE VISl MPOTATUBAHMS TPYOONIpoBOaa
J1.6.1 B xadecTBe AOMOJHUTEIHHOTO 000y I0BaHUS, 00ECTIEUMBAIOIIETO TTPOBEACHIE PadoT

Mo MPOTATUBAHUIO B CJIOKHBIX HHIXCHCPHO-T'COJIOTHYCCKUX YCIIOBUAX, a TAKKC IIpPU 0O0IBIION
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JUIMHE U JTMaMeTpe MPOKJIaJbIBAEMOro TpyOONpoBOJa, MOTYT ObITh MPUMEHEHBI THAPABINYECKHE
JOTAJIKUBATEIH TPYO WIIA YCUITUTENN TATH.

J1.6.2 JloTankuBatenb TpyO MOHTUPYETCS B MECTE BBIXOZAa CKBAXHHBI U COOPKH TpyOOIpo-
Boja. TexHomorus paboT ¢ UCMONb30BAaHUEM JOTAJIKMUBATENS HA MEPBBIX ATAallax HE OTINYAETCS OT
8.5 — 8.7: mpoBOAUTCS MIOTHOE OYPEHHUE W BBHITIOJIHSIETCS TpeOyeMoe KOJTUYECTBO MPEABAPHUTEIIb-
HBIX PAaCHIMPEHUN AraMeTpa CKBaXWHBL. Ha cramuu mpoTsaruBaHusi TpyOONpPOBOIA JOTAIKHUBATEINb
MPUMEHSIETCS B JIOTIOJTHEHHE K CHJIC TSITU OypOBOM YCTAaHOBKHU M JIOJDKEH O0ECIICUUTh MPOTATKUBA-
IOILUE YCUIIMS B HANpaBiIeHUH OypOBON YCTAaHOBKHU. 3a CUET HUCIOJIb30BaHMS OOBEIMHEHHON MOII-
Hoctu yctaHoBku ['HB u nmorankuBarens mocturaercsi ONTUMAIBHOE pacCHpe/iesICHUE YCUIUMW Ha
Pa3JIMYHBIX CTAIUSAX TPOTSKKH.

J1.6.3 Ycunurenb TATH KCMONB3YETCS KaK JIOMOJHUTEIBHOE HAaBECHOE 000OpYAOBaHUE IS
YBEJTMYCHUS TATOBOTO YCHJIMS Ha OypOBBIX IITAaHTax MpU COBMECTHOM paboTe ¢ ycraHoBkou ['Hb.
[Tpu sTom ycranoBka ['Hb nomkna oGecrieunBaTh BpallleHHE IITAHT, PACIIONIOKEHHBIX BHYTPH y3i1a
3aXHMa yCTaHOBKHU. [IpuMeHeHHne YCTaHOBKHM YCUIIUTENEH TATH PEKOMEHIYETCS MPU BBIMOIHEHUU
paboTHI MO MPOKIAIKE TPYO OOJBIIOTO quamMeTpa Oojee TETKUMHU YCTaHOBKAMHU.

[Ipumeuanue — Takoi crocoO 1enecooOpa3HO MPUMEHSTH MPU pabOTEe B CTECHEHHBIX YCIIOBH-

AX.
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Ipuaoxenne E
(pexomenayemoe)

CocTaBbl THIIOBBIX KOMILIEKTOB 000Py10BaHHs U POU3BOACTBEHHON OpUraabl

E.1 PexoMeHayemble COCTaBbl THUIOBBIX KOMILIEKTOB OCHOBHOTO M JIOMOJHUTEIHHOTO 000-
PYIOBaHUS, a TaKXKE TEXHHUYECKOTO U MHPPACTPYKTYPHOTO OCHAIEHHS B 3aBUCHMOCTH OT KJlacca
ucnonb3yemoi 6yposoii ycranoBku ['Hb mpusenenst B Tabnure E.1
Tabnuma E.1 — Pexomenayembiii coctaB 00OpyAOBaHUS, 3JIEMEHTHI TEXHUUYECKOTO0 M WH(pa-

CTPYKTYPHOTO OCHAIIICHHSI, HEOOXOIMMBIE JIJIsI TPOU3BOACTBA paboT mo TexHosoruu ' Hb

VYcranosku 'Hb
O6opynoBanue
Muuu Muu Makcu Mera

VYcranoBka 'HB B komriekte ¢ 6ypoBbIM HH-
CTPYMEHTOM U KOHTPOJIBHOH JIOKALIMOHHOM CH- len. len. len. len.
CTEMOU
¥YcTaHoBKa 17151 IPUTOTOBJICHUS U ITO1a4H Oypo-

. len. len. len. len.
BOT'O pacTBOpa (PacTBOPHBIN y3€I)
[Tonesoii Habop-naboparopust Aj1s moadopa u

I xomm. | 1 kommi. | 1 koM. 1 xomruI.
KOHTPOJISI cCOCTaBa OypoOBOTO pacTBopa
YcraHoBKa I pereHepanuu 0ypoBoro pacTBopa - len. len. len.
CrenrpancnopT AJisi MOABO3a BOAbI, BAKYYMHOM
9KCKaBAIlMH U TIEPEBO3KH OYpOBOTO mama (Kiio- len. 1-2en. 2-4en. 2-5en.
COCHBIC MAIIINHBI)
['py30Boii Tpeiep aig TpaHCHOPTUPOBKHU yCTa-
len. 1-2en. 2-5en. 5-10en.
HoBkHM ['HB 1 ocHOBHOTO 000pyI0BaHUS
['py30Boi1 aBTOTpaHCHOPT 7151 IEPEBO3KU AOTOJI-
2€e. 2e. 2-4en. 5-8en.

HUTEJIBHOTO 000PYIOBAaHUS U DJIEMEHTOB TEXHHU-
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YEeCKOI'0 OCHAILlEHHs], OCHTOHHUTA U MTOJIUMEPOB
BrIToBOE MOMeIIIEHHE C OHOTYyaIeToM len. len. len. len.
KoHTteiinep-macTepckas (yKOMIIJICKTOBaHHBIN
CJIECApHBIM U 3JIEKTPOUHCTPYMEHTOM, OCH30IH-
JIOW, IIaHLIEBBIM UHCTPYMEHTOM, KOMILJIEKTaMHU len. len. len. len.
3aracHbIX YacTel M pacXoHBIX MaTepHAIOB U
T.I1.)
ABTOKpaH MO0 KpaH-MaHUITYJISATOP len. len. len. 2en.
DKCcKaBaTop len. len. 2en. 2en.
[TepensuxHas ausenbHas daekTpoctanius (I19C)

len. len. 1-2en. 3en.
MotHocThio 16KBT 1 60m1€ee
[lepenBurknas anexkrpocranuus (I13C) mourHo-

len. len. len. len.
cThio 10 16kBT

[To I-my | ITo 1-my | Ilo 1-my ITo 1-my
DNEKTPO- ¥ ra30CBapOYHOE 000PYI0BaHUE
KOMILIL. KOMILIL. KOMILIL. KOMILIL.

Ob6opynoBanue AJisi CTHIKOBOM 1 My(droBoii cBap- | Ilo 1-my | ITo I-my | Ilo 1-my ITo 1-my
KU [OJINMEPHBIX TPYyOOIIPOBOIOB KOMIL. KOMILI. KOMIL. KOMILI.
I'mapaBauyeckue KIO4In 1 xommi. | 1 kommmi. | 1 xommir. 1 xoMII.
BoasHoi Hacoc lmrT. 1T, 210IT. 21IT.
[II;mamMoBBIi1 Hacoc . L. 2mr. 2mr.
11 puME€uyaHnue — ﬂﬂﬂ peI€HA MPOU3BOACTBECHHBIX 3a1a4 110 KOHKPETHOMY O6'beKTy BO3MO>XXHO HCIIOJIB30BaHHUC

JOTIOTHUTEIBHBIX €IWHUI] CIICITEXHUKH U 000pyAOoBaHMS (TUIABCPEACTB MPH MEpeCceueHN: BOAHBIX Mperpas, 00J0To-

XOJTHOU CHENTEeXHUKH, TPYOOYKIIAIIUKOB, YCTAHOBKH ISl BEPTHKAIBHOTO OypeHus, rpeidepa, BogomgazHoro o6opymo-

BaHUS, MOTAJKUBATEIS TPYO M YCHIIMTENS TATH, KOMIIPECCOPHOTO 00OpyHOBaHHS, 0OOpPYIOBAaHUS IS TCONOKAIIHH,

TpaCcCoOUCKaTeJisd U Ap )

E.2 Pexomenayemblii TUTIOBOM COCTaB OpHUTajbl sl MPOU3BOJICTBA PabOT B OJHY CMEHY IO

MPOKJIaJIKE MHXEHEPHBIX KOMMYyHUKanudi Merogom ['HB, B 3aBUCMMOCTH OT Kj1acca HUCIOJIb3yEMOM

OypoBo#i ycTaHOBKH, ipuBeeH B Tabnuie E.2

Ta6nuna E.2 —CocraB 6puraast yuactka 'Hb

VYcranosku 'Hb
O6opynoBanue
Muuu Muu Makcu Mera
HavanpHUK CTPOUTENBHOIO y4acTKa luen. luenn. luen. luern.
[IpousBoauTeNnb padboT luenn. lyen. luenn. lyen.
Mapkuieiaep-reoae3uct lued. luen. lued. luen.
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Criermanuct 1o mo00py u KOHTPOJIIO COCTaBa

luen. luen. luen. luen.
OypoBoro pactsopa
Omneparop ycranoBku ['Hb luenn. luen. luenn. luen.
Oneparop pacTBOPHOTO y3Jia luenn. luen. luenn. luen.
Boaurens-onepaTrop HIOCOCHON MalIUHBI luen. 1-2uen. 2-4ueq. 2-54em.
Omneparop ycTaHOBKH Il pereHepanuu 0ypoBoro

luen. luen. luen. luen.
pacTtBopa
KpanoBmuk luen. luen. luen. 2uer.
DKCKaBaTOPILIUK luenn. luen. 24en. 24en.
Paznopabounii 2-3yer. 3-4uen. 4-6uern. 6-12uqen.
Bonurens rpy30Boro aBTOTpaHCIOpTa, B T.4U. €

3uen. 3-4uen. 4-9yenn. 10-18uenn.

IIPaBOM YIIPABJICHUSI aBTOMOOMIIEM C MTPULIETIOM

Ilpumevanus

1 - PaboThI B 3aBUCHMOCTH OT 0OBEMOB, CIIO)KHOCTH, OPTAaHU3AIIMOHHBIX W TEXHOJIOTHUECKUX OCOOCHHOCTEH 00BEKTa

MOTyT OBITH OpraHMU30BaHbI IO OAHO-, ABYX-, TPE€X- CMCHHOMY BapHaHTaM.

2 - I[J'[SI peuicHrd NPOU3BOACTBCHHLIX 3a/la4 M0 KOHKPETHOMY O6’I>CKTy BO3MOKHO HPUBJICYCHUC HOHOHHHTCHLHOﬁ pa-

Ooueii CUIIBI U KBaJ'II/I(l)I/IHI/IpOBaHHLIX CIICIHUaJINCTOB (onepaTopOB CIICHTEXHUKHU, BOAOJIA30B, I'€OJOKATOPIIUKOB, onepa-

TOPOB KOMIIPECCOPHOT0 000PYAOBaHHUS H JIP.).
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IMpuaoxenne 7K
(cnpaBouHOE)

XapakTepuCcTHKH M THIIOPa3Mepbl TPYO M COeIMHUTEIBHBIX 3j1eMeHToB n3 BUIIT

K.1 XapakTepuCTHUKHA U TUTIOpAa3MEPBI TPYO M COCTUHUTENbHBIX dneMeHToB 3 BUI ms
npokiaaku TpyoorpoBonoB meronom ['Hb mpusenens: B Tabmumax XK.1 u XK.2.

Tab6nunma XK.1 — Mexanuueckue cBoiicTBa TpyO u acoOHHBIX YacTeit

[Tokazarenn TpyOnr ®DacoHHbIC YaCTU
Bpemennoe conporusiienue paspeiy, MIla 420 420

YcnoBubiii npenen Texkydectu, MIla 300 300
OTtHocuTeNnbHOE YUIMHEHUE, Yo 10 5

Teepnocts, HB 230 250

Tabnuna X.2 — OcHOBHBIE pa3Mepbl U Macca TpyO moJ coenuHeHUs «RJ»

Hapyxwupiii | Hapyxubiii | Macca | Macca | Pacuernas macca TpyOblI ¢ pacTpyOoM, KT
JIAAMETP JAMETP pac- I m - -
pacTpybHO- | TpYGEL MM | Tpyba, | TpyGwI Jmnoit 5800 MM Jmnoit 6000 MM
3aMKOBOLO KT 6e3 0e3 no- C 0e3 mo- | C IeMeHT-
IMeMeHTa, pac- KPBITHSA MEHT- KPBITHA | HBIM IIO-
MM Tpy6a HBIM I10- KpBITHEM
(c 1e- KpPBITHEM
MEHT-
HBIM
IIOKPBI-
THEM),
KT
156 98 5,4 14,1 76,0 87,0 78,5 90,0
176 118 6,9 17,5 95,0 108,0 98,0 112,0
205 144 8,8 21,7 118,0 135,0 122,0 139,0
230 170 10,7 26,2 143,0 163,0 148,0 168,0
288 222 16,8 35,3 194,0 222,0 200,5 229,0
346 274 23,2 46,0 255,0 290,0 264,0 299,0
402 326 29,6 57,5 323,0 363,0 334,0 375,0
452 378 35,7 75,4 401,0 473,0 415,0 488,0
513 429 44,5 90,3 480,0 568,0 497,0 586,0
618 532 62,8 122,9 666,0 776,0 689,0 800,0
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Ipuiao:xkenune U

(cnpaBouHOE)

MakcuMaJjibHble YCHJIUSI IPOTATUBAHUS TPYO

Tabnuma U.1 — domyctumele ycunus npoTsaruBanus (KH) monusTriieHOBBIX
Tpy0 o F'OCT 18599 u3 13 80 u [13 100

MCII

Pa3smepHOe OTHOLIEHNE HAPYKHOTO AMaMeTpa K ToimuHe cTeHku (SDR)
(oot |1 I ;
1280 | 112100 | 11280 | 113100 | II3 80 | IID 100 | TI280 | IID 100

40 2,5 3,2 2,5 3,2 3,3 4,2 4,2 53
50 33 4,2 4,2 5,3 5,8 7,4 6,7 8,4
63 5,8 7,4 7,5 9,5 8,4 10,5 10,9 13,7
90 11,7 14,7 15,0 18,9 17,5 22,1 20,9 26,3
110 18,4 23,1 21,7 27,3 26,7 33,6 31,7 39,9
125 22,5 28,4 28,4 35,7 34,2 43,1 40,9 51,5
140 28,4 35,7 35,1 44,1 42,6 53,6 50,9 64,1
160 37,6 473 45,9 57,8 55,9 70,4 66,8 84,0
180 47,6 59,9 58,5 73,5 70,1 88,2 91,0 114,5
200 58,5 73,5 71,8 90,3 86,8 109,2 104,4 131,3
225 74,3 93,5 91,0 114,5 110,2 138,6 131,9 165,9
250 91,0 114,5 111,9 140,7 135,3 170,1 162,8 204,8
280 114,4 143,9 140,3 176,4 169,5 213,2 204,6 2573
315 145,3 182,7 177,9 223,7 214,6 269,9 2589 325,5
355 184,5 232,1 225,5 283,5 272,2 3423 328,2 412,7
400 233,8 294,0 285,6 359,1 346,5 435,8 416,7 524.,0
450 296,4 372,8 361,6 454,7 438,4 551,3 526,9 662,6
500 116,1 146,0 446,7 561,8 541,1 680,4 649,6 816,9
560 458,4 576,5 560,3 704,6 678,0 852,6 815,0 1024,8
630 581,2 730,8 708.,9 891,5 859,2 | 1080,5 1031,2 1296,8
710 737,3 927,2 900,1 1131,9 | 1091,3 | 13724 - -
800 935,2 | 1176,0 | 1142,3 | 1436,4 | 1384,4 | 1740,9 - -
900 1183,2 | 1487,9 | 1445,4 | 1817,6 - - - -
1000 14629 | 1839,6 | 1785,2 | 22449 - - - -
1200 2104,2 | 2646,0 - - - - - -

IIpumeuanus

1 ITpu pacuernom conporusienuu aisd I19 80 R,=0,56,=8,35 MIla.

2 Ilpu pacuernom conportusiaenun s 19 100 R,=0,56,=10,5 MITa.

3 6, — Ipenea TeKyJeCcTH i1 MaTepraia Tpyo.
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Tab6nuuna N.2 — JlomycTumble ycunus npotsruBanus Tpyo nz BULLT

Hapyx#upiit amameTp TpyOsl, d,, MM

Jomyctumele ycwnus npotsiruBanust, Pry, kH

100 44,5

150 89,0

200 1334
250 200,2
300 266,9
350 288,0
400 376,0
500 589,0
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Hpuiaoxkenne K

(pekoMeHayeMoe)

MCII

®opma npoToKoJia OypeHHs CKBAKMHbBI

IIporokos OypeHHs1 CKBasKMHbI METOAOM IrOPH30HTAJIBLHOI0 HANIPABJIECHHOI0 OypeHHs

(3&HOJ’IHHCTC$[ Ha KaXIyro CKBa)KI/IHy)

HasaHue cTpouTenbHOM OpraHusa-
UH, FOPUIUYECKUI U TTOYTOBBIN aj-
pec, KOHTAKTHBIE TeIe(OHBI

OOBeKT
(nassanue, mudp)

AJlpec mpou3BoICTBa paboT

(yrounennoe reorpadguueckoe MECTOPACTIONONKEHHE B KOHKPETHOM
peruoHe, HaceJEHHBII MyHKT, yIUIA, HOMEPa CTPOEHHIH B HENOCpe/I-
CTBEHHOM 6JIM30CTH )

HaszBanue nepexona merogom ['Hb
(TeKCTOBOQ HaMMCHOBAHUC, ITUKETHI, TUTCPHBIC 0603Haqu1/1;1, HyMC-
panus nin 0003HaUeHHUS CKBa)KI/IHLI)

Bup npoxnagsiBaemoii metonoM I'HB kommyHuKkanuu

(na3sBaHMe KOMMYHHKAIIMH, 0003HAYEHHS TEXHUYECKUX XapaKTepH-
ctuk Tpyoonposoga(or) mo 'OCT, CTO, TV, ux KoIu4ecTBO B

CKBaXHHE)

®upma-npou3BOAUTENb U HA3BaHUE yCTa-
"HoBku ['HbB

JnuHa oxHOM OypoBOi
IITAHTH, M

Cucrema JIOKaIuu,
THUI 30H]1a

Homxuocts, ®.1.0. n1una, oTBETCTBEHHO-
T'0 332 COCTaBIICHUE MPOTOKOJAa OypeHus

HomxuocTs, ©.1.0. pykoBoauTens 0ypo-

BBIX paboT

Tab6numa K.1

No | InuHa nuiot- ['myObuHa HaX0X- [Ipumevanus

I. | HOM CKBa)XKMHBI, yroanaKHOHa 6?:_ neHus 0ypoBoi (puxcupoBanue OPUEHTHPOB IO
m | M POBOii ronosict, % TOJIOBKH, CM npo o OypeHust)
1

2

3

4

5

6

7

8

9

10

11
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Ne | lnuna nunot- | Yron HakioHa Oy- | ['myOuHa Haxox- [Tpumeuanus
M. | HOM CKBa)XWHBI, | pOBOI ronoBku, % | AeHus OypoBoi (pukcupoBaHre OpUEHTHPOB MO
0. | M T'OJIOBKH, CM npoduino OypeHus)

IIpumeuanus

1 Homepa . 1 — 50, kak mpaBmiio, COOTBETCTBYIOT HOMEpaM IITaHT. J[omyckaeTcs onpeiesieHie XapaKTepUCTHK
C YBEJIMYEHHOHN YacTOTOM.

2 OpueHTHpaMu 110 MPOoGUITI0 OYPEHUS TOJDKHBI CIYKHUTh CTEHKH Pa009ero U MPUEeMHOTO KOTJIOBAHOB, CYIIe-
CTBYIOIIVE WH)KEHEPHBIE KOMMYHHKAIINH, Kpasi IOPOKHOTO TIOJIOTHA, YPE3BI BOJBI, HA3MHBIC U ITO/I3€MHBIE 0OBEKTHI
nHOPPacTPyKTYpHl. X KpaTKue 0603HaUEHHS B IPOTOKOJIE OYpEeHUs CKBaKUHBI TAIOT BOZMOYKHOCTB YE€TKOW KOPPEISIIH C
IDTAHOBBIM TIOJIOKEHUEM CTBOpPA MPOKJIAIBIBaeMOro (BIX) BIOCIEIACTBHU TPYOOIpoBoaa (0OB).

3 B ciydae eciii KOJIMYECTBO IITAHT (TOYeK (PUKCHPOBAHMS TTOJIOKEHUS OYPOBOI FOIOBKH 10 ipoduito Oype-
Hus) 6osee 50, HEOOXOMMO JONOIHUTE TPAHUIBI TAOIHUIIBI 10 TpeOyeMoro KomuecTBa 0e3 U3MEHEHUs 00IIeH CTPYKTY-
pHI poToKoJia OypeHust ckBakuubl MetosioM ['HB.

XapakTepUCTUKU CKBAXKUHBI:

KonnuecTBo pacummpenuit
MUJIOTHON CKBa’KUHBI Koopaunats! Touku Bxonaa

JlnameTp OKOHYATEIbHOTO

pacuIvpeHus, MM KoopauHathl TOUKH BbIXOJA
JlmHa mpotoskeHHOTO(BIX) JlaTa Havanma paboT — gaTa OKOH-
B CKBOXHUHY TPyOOIPOBO- YaHus paboT

na(oB), M

[Moamnuck nwIa, OTBETCTBEHHOTO 33 COCTABIICHHE MPOTOKOJIA
OypeHust

[Moanuck pykoBoauTENST OYPOBBIX

pabor

M.IL.
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Ipuaoxenne JI
(pexomeHayemoe)

®opma akTa NpueMKH TPyOonpoBoaa

AKT Ne
npueMKH Tpydonposoaa (makera Tpy0) ajis nporsiruBanns nepexona I'Hb

CtpouTensCTBO (PEMOHT)
OOBeKT

VYyacrok ot ITK/km o ITK/xkm
OT « » 201 r.

Komuccus B cocraBe npeacraBuresieii:
OpraHu3alUU-TIPOU3BOAUTEINS PAOOT

(J0KHOCTB, opranusanusa, PHO)

TCHCPAJIIbHOTO IMMoApAAYHNKA

(nomxHOCTh, opranuzanus, PUO)

TCXHUYCCKOTO HAA30pa 3aKa34yrKa

(nomxHOCTh, opranuzanusi, PUO)

MPOEKTHOM OpraHu3aluu

(nomxHOCTh, opranuzanus, PUO)

IMMPpOU3BCJIa OCBUACTCIHLCTBOBAHNC pa60T, BBITTIOJTHCHHBIX

(HaI/IMCHOBaHI/Ie CTpOHTeJ’ILHO—MOHTa}KHOﬁ opraHmauun)

10 TIOJATOTOBKE JJIsl MPOTSATMBaHUS TpyOompoBoda (ydacTka TpyOOINpoBOja, MEPEJOBOTO 3BEHA
TpyOOIpOBO/Ia, TakeTa Tpyo).

Komuccuu npeabsiBJjieHbI:

1. IIpoexTHast nokymeHTanus Ha ycTpoiictBo nepexona ['Hb Neo , pa3paboTIHK

2. Cepru¢ukarsl KadecTBa (Jpyrue JTOKYMEHTBI) MAaTEpUANOB M W3JEIHUN, MCIOIb30BAaHHBIX IpPU
cOopke TpybOoIpoBoIa.

3. McrionHuTeNbHBIE CTAaHAAPTU3UPOBAHHBIE (POPMBI KOHTPOJIS KauecTBa Mo cOOpKe TpyOOonpoBoIa.
4.

5.

Komuccnsi, 03HAKOMHUBIIMCH € NMPeICTABJICHHBIMH JOKYMEHTAMH U NPOBEPHB BbINOJIHEHUE
padoT B HATYpe, yCTAHOBMJIA:
[ToaroToBieHHBIN K NPOTATMBAHUIO TPYOOIIPOBOA (Y4acTOK TpyOONpoOBOa, MEPEIOBOE 3BEHO TPY-

6ompoBoja, MakeT Tpyo) oo ATMHOM M cobpan u3 Tpy6 no 'OCT (TVY) JUTMHON
M.

CoenuHenue TpyO BBIIIOJHEHO CBApKOHM (My(Tamu, 3aMKOBBIMH 3JIEMEHTaMH, Ap. CIIOCOOOM) MO

I'OCT (TY) B COOTBETCTBUHU C ITPOCKTOM.

TpyObl UMEIOT (HE UMEIOT) 3aLIUTHOE MMOKPHITHE THIIA .

[TepeoBoe 3BeHO COEAMHEHO ¢ OKOHYATEIbHBIM PaCIIMPHUTENEM THaMeTpa MM.

Ha ocHOBaHMU PACCMOTPEHHBIX JAHHBIX PeIINJIN:

1. ITonroToBIEHHBIN K MPOTIATUBAHUIO TPYOONPOBOA (Y4acTOK TPyOOINpoBoOJa, MakeT TpyO) COOT-
BETCTBYET MPOCKTY.

2. TloBpexaeHuil M30JAIUN He OOHApPY)KEHO, CBAPOYHO-MOHTAXHBIC U H3OJIAIMOHHBIC paboTHI, a
TaKK€ UCIIbITAaHHUA BBIIIOJIHCHBI B ITOJIHOM O6’beMe.

3. Pa3pemmthb npoTsruBaHue TPyOOIPOBOIA C YCHIIMEM TATH HE Ooliee TC.

IMonmucu
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IMpuaoxenne M
(cnpaBouHOE)

Ennnnnsl u3mMepeHuii nokasareJieil pacuera 0ypoBbIX pacTBOPOB

M.1 Tloka3arenu CBOMCTB OypOBOTO pacTBOpa, CAWHUIIBI KX U3MEPEHU U KOI(PPHUITHESHTHI

nepeBoJia B €AUHHIIBI u3Mepenus, npumensiemble B CILIA, npuBenens! B Tabaume M. 1.

Tabnuma M.1
Iloka3zareneii cBOMCTB Ennnauner Ennnauner Eggi%ﬁ:g;ﬁ
OypoBOTO pacTBOpa m3mepenus: | usmepenus (API) HHIL M3MEpeHNS
1 r/em’ = 62,43
ITnotHOCTE r/em’ /byt 3
YcnoBHAas BA3KOCTh C C —
[TokazaTens GpuiabTparuu eM’/30 MuH MII —
TonmmHa GUABTPALIMOHHON KOPKU MM MM -
IImacTrueckast BI3KOCTD mlla - ¢ clIz I MH&I‘: =1
OddexTuBHAS BAZKOCTD Mmlla - ¢ cllz ! MHC‘?}I': =1
CraTnueckoe HanpsiKEHHUE CABUTA 2 1ITa=0,511
CHC I[1a ¢bynt/100dyT byt/100dyT?
Jlunamuueckoe HanpsHKEHUE CIBUTA I[1a dynrT/100dyT> [1la=0,511
ConeprkaHue necka Mac. % Mac. % —
IToxazaTens akTHBHOCTH HOHOB BO-
nopoza -lg [H'] -lg [H'] —




MCIl
Ipuiao:xkenune H
(cnpaBouHOE)

HN3mepenne napamMeTpoB OypoOBBIX PacTBOPOB [6]

H.1 M3mepenune mioTHOCTH OypoOBOTO pacTBOpa MPOBOJUTCS C MOMOIIBIO TUKHOMETPA, PhI-
Ya)KHBIX BECOB, apeomeTrpa. [1I0THOCTE OypoBOTro pacTBOpa, BBHIXOAAIIETO U3 CKBAXKUHBI M COJEP-
JKAIL[ETO YaCTHIIBI BEIOYPEHHOM TOPOJIBL, HE JOJDKHA IPeBbIath 1,4 r/cv’.

H.2 YcnoBHas BsSI3kocTh OypoOBOTO pacTBOpa ONMPENEISIECTCS BPEMEHEM MCTCUCHUS 3aaHHO-
ro oobemMa OypoBOTO pacTBOpa Yepe3 BOPOHKY, OCHAIICHHYIO CTaHIAPTHOW BEPTUKAIBHOU TPYO-
KOil. YclloBHast BSA3KOCTh OYpOBOTO PacTBOpa KOCBEHHO XapaKTEPU3YeT THAPABINYECKOE COMPO-
TUBJICHUE TEYECHHUIO.

H.3 Jlnsa onpeneneHus peosIOTHYECKUX TMTOKazaTeseld OypoBbIX pacTBOPOB HEOOXOAMMO HC-
M0JIb30BaTh POTALIMOHHBIA BUCKO3UMETp. CyILIECTBYIOT pa3IMuHbIe MOJENIH BUCKO3UMETPOB, OTIH-
Yaloluecs MPUBOJOM (PYUYHOM, ANEKTPUUECKUI), YUCIIOM YacTOT BpalleHUsl HAPYKHOTO LIMJIMH]IPA,
a TaKXKe Uarna3oHOM CKOPOCTEH CIBUTA U CIIOCOOAMHU PErucTpaunuu u3mepsieMbix BennyuH. C 1e-
JbI0 TIONyYEHUS! 3HAYCHMI BCEX PEOJIOTMYECKUX MapaMeTpOB PEKOMEHAYETCSl MCIOIb30BaTh Ie-
ctuckopoctasie (3, 6, 100, 200, 300 u 600 MI/IH_I) BHCKO3UMETPHI, MO3BOJISIONINE ONPEACTATh 3HA-
YeHHS] HEMOCPEACTBEHHO MO JaHHBIM 00 yriiax MOBOPOTA IIKAJbl MpUOOpa MpH CTaHJAPTHHIX Ya-
CTOTaX BpalICHUSI.

Peonornueckue cBoiicTBa OypoBOro pacTBopa XapakTepU3yloT ClIeIYIOIINe TapaMeTphl:

- IJTaCTHYECKas BSI3KOCTh - YCJIOBHAsl BEJIMYMHA, MOKA3bIBAIOMIAs 10110 3PPEKTUBHON BS3-
KOCTH, KOTOpasi BO3HUKAET BCIICACTBUE CTPYKTYPOOOpa3oBaHUs B TOTOKE OypOBOTo pacTBOpa;

- 3¢ exTUBHAS BSI3KOCTb - BETMYMHA, KOCBEHHO XapaKTEPU3YIOLIasi BI3KOCTHOE COMPOTHB-
JeHue OypoBOro pacTBOpa MpH ONpeAesIeHHON CKOPOCTH CIIBUTA;

- TMHAMHUYECKOEe HaINpsOKEHHE CABUIa — BEJIMYMHA, KOCBEHHO XapaKTepH3yIolas MPOYHOCT-
HOE COIPOTHBIIEHHE OYPOBOT0 pacTBOpa TEUCHHUIO;

- CTaTUYECKOE HANPSHKEHUE CIIBUTA — XapaKTEPU3YET MPOUYHOCTh TUKCOTPOIHON CTPYKTYpPbI
Y UHTEHCUBHOCTh YIIPOYHEHUS BO BPEMEHH.

H.4 Tlokazatens uiubTparuu OypoBOTO pacTBOpa OMPEACNAETCS C MOMOIIBIO (UIBTP-
npecca Mo KOJMYECTBY OT(PUIBTPOBAHHOM JKUAKOCTH 32 OMPEAETICHHOE BPEMs MPH MPOIYCKaHUU
OypoBoOro pactBopa uepe3 OyMakHbI (UIBTp orpaHnyeHHoOM iomany. [lokasarens puabTpanmu
KOCBEHHO XapaKTepu3yeT CIOCOOHOCTh OypOBOrO pacTBOpa OT(HIBTPOBHIBATHCS 4YEpPE3 CTEHKU
CTBOJIa CKBaYKUHBI.

H.5 TonmuHa GUIBTPAalMOHHONW KOPKH OMpEIeNseTcs M0 TONIIUHE TBEPIOro CJOos Ha IO-

BEPXHOCTH B OyMa)XHOM (pUIIBTpE Mociie onpeeseH s YpOoBHs (PUIbTPALHH.
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H.6 IlpouentHOe comepkaHue mecka (4acTuil pazmepoMm Oosee 74 MUKPOH), KaK MPaBUIIO,
OTIPEICIISICTCS ISl YHCTHIX OypPOBBIX PACTBOPOB C MOMOINBIO CHTA C SYEWKaMHU MEHee 74 MUKPOH.
JlaHHBI TTOKa3aTesb XapakTepru3yeT abpa3uBHOCTh OYpOBOTIO pacTBOpa.

H.7 U3mepenue mokazaTtenss akTHUBHOCTH MOHOB Bojopojsa (pH) OypoBBIX pacTBOPOB OCy-
HIECTBIISETCS KaJOPUMETPUUECKUM METOJIOM C MOMOUIbI0 MHIUKATOPHBIX TECT-TIOJOCOK U MOTEH-
[MUOMETPUIECKIM METOJIOM C IMMOMOIIBI0 MUJUTMBOJIBTMETpA. J(Marna3oH u3MepeHnid HHANKATOPHBIX
TECT-TIOJI0COK JoKeH ObITh 0T 0 10 14 en. pH c marom He 6onee 1 exn. pH.

H.8 Onpenenenune »eCTKOCTH BOJBI U COJIEPKAHUE XJIOPUIOB OCYIIECTBISIIOT C TTOMOIIIBIO

WHIUWKATOPHBIX TECT-IIOJIOCOK.
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CTpouTenbrcTBO (PEMOHT)

O6beKT

Opuanoxenne O
(pexoMeHayeMoOe)

DopmMa KypHajJa KOHTPOJS MapaMeTpoB OypoBOro pactsopa

Kypuaa

KOHTPOJS mMapaMeTpoB OypoBOoro pacraopa

MCI

IToxazaTenp akTUBHOCTHU MOHOB BOOAoOpoaga BOABI: €X1. pH

CocrtaB OypoBOro pactsopa Ha | M

pe€areHT AJA NOATOTOBKHW BOABI, KT

OCHTOHUT, KT,

moJluMepsl, Kr (11);

cnenuanbHble fobaBku, Kr(i).

ITapameTps OypoBOro pacrtsopa

Mecto oTbo0-
[Tokxa3za- Tonmuua IInactu-
Jarta, Bpe- pa YcnoBHas Mcnonunurtens:
IInotHOCTSH, Tenb bunpTpa- geckas CH C10cek> CH C10mun,
M npo6Hl pac- BS3KOCTBH, AHC, Ila ®.N.0. noanucse
r/cm bunprpa- LUOHHOH BA3KOCTD, ITa ITa
TBOpa c

MUHU, CM KOPKH, MM MmITa-c

1 2 4 5 6 7 8 9 10 11 12




MCII
Ipuaoxenne I1
(pexomenayemoe)

Hopsaok cnaum pador

I1.1 ITponoxxennsie metonom ['HB TtpybompoBoabl cmaroTcss mpuemMouHor komuccuu. [Ipu
MPUEMKE JAaeTCs OIEHKa KOMHCCHUU O COOTBETCTBUU BBITIOTHEHHBIX Pa0OT COTNIACOBAaHHBIM MPOEKT-
HBIM PEIICHUSM JTUOO COTIACOBAHHBIM B YCTAHOBJIICHHOM TOPSAKE W3MEHEHUSM MEPBOHAYATBHBIX
MPOEKTHBIX PEIICHUM.

I1.2 Ing cpaum paOoT JOMKHBI OBITH MOJATOTOBJIEHBI U MPEICTABICHBI CIEAYIOUIUE JTOKY-
MEHTBHI:

- POEKT MPOU3BOJICTBA PAOOT;

- aKThl NPUEMKHU, CepTU(PHUKATHI KaueCcTBa, TEXHUUECKHUE MAcIopTa HCIOIb30BaHHBIX MaTe-
pHAJIOB U U3JETU;

- HCTIOJIHUTEbHAS TIPOU3BOACTBEHHAS TOKYMEHTAIIHSI, BKJIIOYAsl: )KyPHAJ MIPOU3BOJICTBA pa-
00T, XKypHaJ napameTpoB OypoBoro pactBopa (npuioxenue O);

- MPOTOKOJI OypeHus CKBaKUHBI (mpuitoskenue K);

- aKT IPUEMKH TPyOOTPOBOA I TpOTsTuBaHus (priioxeHue JI);

- HCTIOJIHUTEIbHBIC YEPTEXKH TNIAHOBOTO TIOJIOKEHUS U TTPOJOIBLHOTO POt TPyOOTIpOBO-
na, mposiokeHHoro merogom ['Hb;

- HCTIOJIHUTENbHBIE JOKYMEHTHI [0 YCTAaHOBJIEHHBIM (popMaM ISl TaHHOTO BUAA KOMMYHH-
Kalui (MIPOTOKOJIBI UCHBITAHUM, KYpPHAJIbl M aKThl KOHTPOJS CBApHBIX COEIWHEHUHN, W3OJISIHHU,

TEpPMETUYHOCTH MPOYHOCTHBIX [TOKA3aTeIe U ap.).

IIpumeuanus

1 AKT IpuUeMKHU TPYOOIPOBOJA VIS HMPOTATHBAHUS COCTABICTCS B 0053aTCIFHOM TOPSIIKE sl HeTe- U ra-
30MPOAYKTOIPOBOJIOB, & TAKXKE MO TPCOOBAHMIO TEXHUYCCKOTO 3aKa3dWKa Ui COOPHBIX TPYOOIIPOBOJOB JAUAMETPOM
cBbrmre 500 M.

2 Jnst 311 coopykaeMbIX yCcTaHOBKaMH Kiacca «Makcuy» u «Mera» MOpSIOK MpHeMKH paboT MOJbKeH OBITH
MTO3TAIHBIM: MIUIOTHOE OypeHne, KaKa0e PacIIupeHne W MPOTACKHUBAHNUE JOJDKHO OBITH MPUHITO KOMHCCHOHHO 3aKas-

YUKOM, | €HITOAPSTIMKOM, CTPaXOBITHKOM, IIPOU3BOAUTENIEM PabOT, MIPOSKTHPOBITUKOM.

I1.3 O6s3aTenbHOCTD MPEAOCTABICHHUS TEX WM MHBIX TJOKYMEHTOB ONpeAeseTCs MPUeMoy-
HOM KOMHUCCHEH B 3aBUCHMOCTH OT THIIA U NpeAHa3HaueHus MposiokeHHbIX MeTtogoM ['HB tpybo-
poBoioB. MicnomuuTens padboT 00s3aH B paboueM NOopsaKe 03HAKOMHUTh BCEX YICHOB MPUEMOYHON
KOMHCCUU C OOPMIICHHBIMH JOKYMEHTAMH, BBITIOJHUTH UX IPAaBOMOYHbIE TPEOOBAHUSI.

I1.4 B ciy4ae npuHATHSA BCEMU YJ€HAMH IPUEMOYHON KOMHUCCUU PELIEHUS O COOTBETCTBUU
BBIMOJHEHHBIX pa0oT Mo npokiaake Tpydonposoaa Mmerogom ['Hb u ux mokymenTtanbHOro ohopm-
JICHUsI YCTaHOBJICHHBIM TpeboBanusaM (cm. 11.5.1 — 11.5.10) ocymectBusieTcss mpuemka pador. I1o
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MCIl
pe3ynbTataM cocTaBisieTcs: AKT MPUEMKH IMOA3EMHOro IMepexoaa TpyOONpoBOJa, BBHITOJIHEHHOTO
meronoMm ['HB, no ¢popme, npuBeaeHHol B IpuiioxeHuu P.

I1.5 B cnyyae npuHATHS TPUEMOYHOM KOMHUCCHEN PEUIEHUS] O HECOOTBETCTBUU BBINOJIHEH-
HBIX paboT mo mpokmaake TpybompoBoma merogoM ['Hb m ux mokymMeHTaIBHOTO OGOpPMIICHHUS
ycTaHOBJICHHBIM TpeOoBanusM (cMm. 11.5.1 — 11.5.10) ucnonauTens paboT B MUHUMAIBHBIH CPOK
00s13aH YCTpaHUTH BBISIBICHHBIC HEIOCTATKH.

Ecnu nponoxennsie meronom ['HB TpyOompoBoab! UMEIOT rpyOble TEXHHUECKHUE HECOOT-
BETCTBUS, KOTOPBIE BIEKYT 3a COOO HEBO3MOKHOCTD MX JalbHEHIIEH SKCIUTyaTalllu, IpUeMOYHas
KOMUCCHS TPUHUMAET OTPULIATEIbHOE PellieHue Mo nmpueMke padbot. JlanHoe perieHue oQpopmiisieT-
Csl TOKYMEHTAJIbHO B BUJE aKTa MPOHM3BOJBHOU (POPMBI, B KOTOPOM (UKCHPYIOTCS MapameTphl U
NOKa3aTeH BBISBICHHBIX Ha MOCTPOCHHOM OOBEKTE HapyIIEHUH CO CChUIKAMU HA COOTBETCTBYIO-
e TpeOoBaHMs MPOEKTa, HACTOALIETO CBOJA MPaBUJI UM 00sS3aTeNbHBIX TPpeOOBAaHUI HOPMATHB-
HO-TEXHMUYECKUX JOKyMeHTOB. K akTy npukiaapiBaioTcs 0pOpMIEHHbIE B YCTAHOBICHHOM MOPSIKE
IPOTOKOJIBI HCIIBITAHUH, HHBIE (DOPMBI TEXHUYECKHX 3aKJIIOYCHUH, TOATBEp)KAatoIne (haKkThl HECO-
OTBETCTBHSI BBIIIOJHEHHBIX pabOT 3KCIUTyaTallMOHHBIM TpeOoBaHusM. HecooTBeTCTBYyIOIIME JKC-

IUTyaTallMOHHBIM ITapaMeTpaM TpyOOIpOBOAbI MOIEKAT MepeKIIaaKe.
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MCII
IMpuaoxenune P
(pexomenayemoe)

®opma aKkTa NPHEMKH NMOI3eMHOI0 Nepexoaa TPyoonpoBoaa

AKT
NPHEMKH NOA3EMHOI0 Nepexoa TPyOoonpoBoaa, npoJio;kenHoro merogom I'Hb

CTpouTensCTBO (PEMOHT)

OO0BEKT

AKT Ne
VYuyactok ot I[TK/km 1o ITK/km

0T « » 201 r.

Komuccus B cocraBe npeacraBuresieii:

OpraHHU3alHU-IPOU3BOAUTEINS PabOT

(mommKkHOCTE, opranu3anus, GHO)

TE€HEPABHOTO MOPSIAINKA

(momxHOCTB, opranu3aius, O1O)

TEXHUYCCKOT'O HaA30pa 3aKa3yruKa

(momxkHOCTB, opranu3aius, O1O)

MPOEKTHOW OpraHu3aluu

(momxkHOCTB, opranu3ais, ®1O)

JKCILTyaTUPYIOLIE OpraHu3aluu

(momxkHOCTB, opranu3aius, O1O)

IMMPOU3BCJIa OCBUACTCILCTBOBAHNC pa60T, BBITIOJTHCHHBIX

(HaMEHOBAaHHE CTPOUTENFHO-MOHTAXKHOH OpraHU3aIliN)

no npokianke meronom ['Hb noazemuoro tpybonposoa

(HauMeHOBaHHE 00BEKTA)
KoMuccun npenbsiBiieHbl:
1. IIpoekTHast nokymeHTanus Ha ycTpoiicTBo nepexona ['Hb Neo , pa3paboTUnK
2. IIpoexT npou3BoACcTBa padoT.
3. IIporokon OypeHHs CKBayKUHBI.
4. Axt" npuemku Tpy6onpososa (makera Tpy6) s nporsarupanus nepexona I'HB.
5. WcnonHuTenbHass MPOM3BOJICTBEHHAS JOKYMEHTAIMS U CTaHAApPTU30BaHHBIE (POPMBI KOHTPOIS

KauecTBa JIJIs TAHHOTO BUJIa KOMMYHHUKAIIUH.

* AKT ipueMKH TpyOomnpoBosa (makeTa Tpy6) A1 IPOTATUBAHMS COCTABIISAETCS B 0053aTeIbHOM NOpsIKE A HedTe- 1
ra30npoayKTONPOBOJIOB, & TAKXKE 110 TPEOOBAHMIO 3aKa3unKa JJIsl COOPHBIX TPYOONPOBOIOB TMamMeTpoM cbiire 500
MM.
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6. cnonHuTenbHbIE YEPTEXKH TJIAHOBOTO TMOJOXKEHUS U MPOJOJIbHOro mpoduis TpyOompoBoa.

KOMI/ICCI/Iﬂ, O3HAKOMMUBIIIHNCH C NpeaACTaBJICHHBIMHU MaTepuajaamMu, YCTaHOBH-

Ja:
TpybomnpoBoa miauHON M, JHaMeTpOM MM KOMHCCHH TPOJIO)KEH METOJO0M
I'Hb c HCTIOJIb30BAaHUEM OypoBoit YCTaHOBKOU THMA

Hagarno pa6or

Oxkonuanue paboT

[Tpu BbIOTHEHUU PabOT MPUMEHEHBI:

(HaHMeHOBaHI/Ie MarepualioB, KOHCprKLIHﬁ, M3JIEITUI CO CCBUIKOM Ha CepTHq)I/IKaTBI WA APYTUe€ JOKYMEHTBI ITIOATBEPKAAIOIINE Ka‘{eCTBO)

[Ipu BeImoNHEHUH pabOT OTCYTCTBYIOT (JIOMYIIEHBI) OTKIIOHEHUS OT MPOEKTHOM JOKYMEHTAIH

(Ipy HaUYUK OTKJIOHEHUH yKa3bIBaeTCsl, KEM OHH COIIacOBAaHBI, HOMEpA YEePTEKeH U 1aTa COTIacCOBAHMs)

Pemenue xomMuccuu:

PaGoThl BHITIOJIHEHBI B COOTBETCTBHH C MPOCKTHOHN JTOKYMEHTalUeH, HOPMATUBHO-TEXHUYECKUMHU
I[OKYMeHTaMI/I 1 OTBCYUAKOT TpGGOBaHI/IHM nux HpI/IGMKI/I.

Ha ocHOBaHMM HM3JIOKEHHOTO pa3pemiaeTcsl MPOU3BOJCTBO MOCIEAYIOMUX PabOT MO YCTPOMCTBY

(MpokJIagKe, MOHTAXKY).

(HauMeHOBaHUE PadOT ¥ KOHCTPYKIIUH)

Ioamucu

[IpencraBurenu: Opranu3aiuu - MpOU3BOAUTENS PabOT

I'enepanpHOroO NMojpsIUMKa

TexHu4ecKkoro Haa30pa 3aKa3yrukKa

[IpoekTHOM Opranu3anuu

DKCIUTyaTUPYIOLIEH OpraHu3alyu
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Hpuiaoxenne C
(crpaBOUYHOE)

OcHoBHbIE OyKBeHHBbIE 0003HAYEHNS BEJINYNH

- Hapy»XHBII JuamMeTp TpyObI;

- JUIMHA TPYOBI MPOKJIAABIBAEMOT0 TPYyOOIIPOBO/IA;

- pacyeTHas JJTMHA CKBAYXHHBI 110 MPO(HITIO TIepexo/a;

- BO3MOXXHOE yBEIMYCHHE (PaKTHUECKOU JTTMHBI OypoBOTO KaHana (mepedyp);

- Y9aCTKH TpyOOIpoBo/ia BHE OypOBOTO KaHAJIa;

- HAaMOOJIBIINI THAMETP PacIIUPEHUs CKBKHUHBI (OypOoBOTO KaHaa);

- IITyOMHa 3aJI0’)KEHHSI CBOJIa CKBAXKUHBI OT MTOBEPXHOCTH;

- Yol BHYTPEHHETO TPEHUS BMEIIAIOLIETO TPYHTA;

- pacueTHas aeopMallysi OCHOBAHMUS,

- IpeIeNIbHOE 3HaYeHUE 1e(hOpMaIii OCHOBAHUS U COOPYKCHUS;

- HOMHHAJIbHAS TOJIIUHA CTEHKH TPYOBI;

- TUaMETP MUIOTHOW CKBAKUHBI;

- KOO GUIHMEHT yBEIWYCHUS pacxoa OypoBOro pacTBopa Ha €AMHUILY 00beMa CKBaXKH-
HBI;

- KOPPEKTUPYIOIMUH KO UIIHESHT ISl IPOU3BOAUTEIHPHOCTH TIOJAIOIIEr0 HAcoca,
CHIDKAIOIIUICS C YBETMUEHUEM BSI3KOCTH OYpOBOT'O PacTBOPA;

- IPOU3BOIUTEIILHOCTh TIOAAIOIIET0 HACOCA;

- IuHA OypOBOM IITAHTH;

- JUIMHA CEeKIIUU TPyOOIpPOBOAA;

- paguyc neperuoa;

- KO3 PUIMEHT 3araca 1o Tsire OypoBOi YCTaHOBKH;

- CUJIa TATH;

- pacyeTHOE 3HAYCHHUE OOIIETO YCHIINS MPOTATUBAHUS TPYyOOIIPOBOIa TP HEOIAronpu-
STHBIX YCIIOBHSIX;

- KO3 PUIMEHT 3amaca 0 MOIUTHOCTH OypOBOH yCTaHOBKH;

- KpYTSIIUA MOMEHT TSI IPOXOJKH MUJIOTHON CKBAKHHBI WIIA PACIIUPEHUS KaHATa;
- 00BeM OYpOBOTO pacTBOpA;

- K03 HUIHEHT pacxoia OypoBOTO pacTBOPA;

- Macca (00beM) KOMITIOHEHTa OypOBOTO pacTBOPA;

- KOHIIGHTpalUsl KOMIIOHEHTa OypOBOTO pacTBOpa;

- pamuyc TPacCCHPOBKH;
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MCII
- IUIOTHOCTH OYPOBOTO pacTBOpa;
- POJIOJILHOE OCEBOE PACTATHBAIOIIEE HANIPSHKCHUE B CTEHKE TPYObI OT MPOTATUBAHUS
TpyOOIpOBOA;
- pacyeTHOE COMPOTHUBIICHHE PACTSIKCHUIO MaTeprasa TpyO U CTHIKOBBIX COCTHHEHHIA;
- yCUJIME TIPOTATUBAHUS TPYyOOIIPOBO/IA;

- MOAYJb YIIPYTOCTH MaTepuana TpyoOsr;

- MUHUMAaJIBHBIN pauyc u3ruda TpyoompoBo/ia o Tpacce mepexo/a.
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[1]*

[2]*

[3]*

[4]*

[51*

[6]*

MCII

bubauorpadus

Cranpaptr  MexIyHapOoaHOM

OopraHu3anuvy 1o CTaHJapThu3a-

105051
ISO 21467:2004
Crangapt MexayHapoaHou

OpraHM3aliy M0 CTaHJapTHU3a-
1002078

ISO 4179-2005

Cranpaptr  MexIyHapogHOM
OpraHM3aliy M0 CTaHJapTHU3a-
117078

ISO 8179-1:2004

Crangapt MexayHapoaHou
OpraHM3allM M0 CTaHJapTHU3a-
1002078

ISO 8179-2:2004

Cranpaptr  MexIyHapogHOM

OpraHu3anm 110 CTaHAapTHU3a-

1105051
ISO 8180:2006
Cranpgapt MexayHapoaHou

OpraHu3aluyd MO CTaHAapTH3a-
105051

ISO 10414-1:2008

3emnepoitHple  Mammsbl. ['Opu3oHTanbHBIE
HanpaBisomue Oypbl. TepMHUHONOTHUS TeX-

HHUYCCKHC TpC6OBaHI/IH.

TpyObl U GUTUHTH U3 YyTryHA C IAPOBHUIHBIM
rpa@uTOM Jii HAMOPHBIX M HEHANOPHBIX
TpyOOonpoBooB. PyTepoBKa LIEMEHTHBIM
pacTBOpPOM.

TpyO»n! U3 dyryHa ¢ MapOBHUIHBIM TpaduToM
Hapyxnoe nmHkoBoe mnokpsithe. Yacts 1.
[TokpbITHE METANIMYECKUM LIMHKOM C OTHE-
JIOYHBIM CIIOEM

TpyObl U3 UyryHa ¢ MIAPOBUIHBIM FPAPUTOM.
Hapyxxnoe umHkoBoe mnokpeiTue. Yacte 2.
[TokpbITHE KpacKoil ¢ OONBIIMM COJEPHKAHU-
€M LIMHKOBOM IbLJIN U OTJEJIOYHBIN CIION
TpyOompoBoabl W3 YyryHa C IIaPOBHIHBIM

l“pa(bI/ITOM. [lonusTHaeHOBas OmJIETKA JIISL

IMPUMCHCHUA HA MCCTC

[IpombiniieHHOCTh HeTsiHAs U razoBas. [lo-

JICBBIC UCIIbITAHUA 6ypOBBIX pacTBOpPOB

145



MCII

OKC 91.100.30

KitroueBsle €10Ba: 0CBOCHUE MTOA3EMHOIO IIPOCTPAHCTBA, IPOKJIAKA ITOA3EMHBIX
WH)XCHEPHBIX KOMMYHUKALIUNA, METOJ] TOPU30HTATBHOTO HAIPABIEHHOTO OypeHus
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