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Y1BepxkacHa
noctaHonieHueM locroprexHanzopa
Poccun ot 27.12.02 Ne 69.
BeseHa B neiicteue ¢ 01.06.03 1.

UHCTPYKUIUA
110 BE3OITACHOCTH ITPOM3BO/CTBA PAGOT ITPY1 BOCCTAHOBJIEHUH
BE3JIEVICTBYIOIINX HE®TETA30BBIX CKBAXIUH METOIOM
CTPOUTEJILCTBA JOITOJTHUTEIBHOTO HAKJIOHHO-
HAITPABJTIEHHOTO W11 TOPU30OHTAJIbHOTO CTBOJIA CKBAXKUHBI

PJ1 08-625-03

I. OBHIME TPEBOBAHHUA

1.1. CTpouTeIbCTBO JOTIOMHUTENbHBIX HAKIOHHBIX M TOPU30HTAJb-
HBIX CTBOJIOB U OTBETBJICHHUI U3 00CaKeHHBIX HKCIUTyaTallMOHHOM KO-
JIOHHO# MaJlogeOUTHBIX U Oe3AeICTBYIONINX CKBAXXUH TPOU3BOANTCS
B LIEJISIX MOBBIIIEHUS JeOUTa WIK BOCCTAHOBJICHUS U BBOAA UX B (hOH[
HECTBYIOLLIUX.

1.2. MeTon BOCCTAaHOBJIEHUSI CKBAXXHH MyTeM 3ape3KH Y MIPOBOIKHU
JOMNOJIHATENIBHOTO CTBOJIa MOXET ObITh IPMMEHEH B TeX CIIy4yasiX, Kor-
Jia Ipyrue cnocoObl peMOHTa TEXHUYECKU HEBBIMOAHUMbI MJIK 9KOHO-
MMYECKH HelesiecooOpasHbl.

1.3. INpencrasnenHas B MHCTpYKUMU TexHONOTUs1 3a0ypyBaHus
JIONOJTHUTEILHOTO CTBOJIA M OTBETBJICHU I U3 00CaXXEHHOI1 3KCITyaTa-
LIMOHHOI CKBaXXMHBI O3BOJISIET NPOU3BOIUTD 3a0ypHUBaHUE C LIEMEHT-
HOTO MOCTa B UHTepBajie BLIPE3aHHOTO yyacTKa 00CaliHOH KOJIOHHBI
OTKJIOHUTEJIAMU Ha 0a3e ruapaBIMyecKuX 3a00MHBIX ABUraTeneit i
CO CTaLMOHAPHOTO U ChEMHOIO OTKJIOHSIOLLEr0 ycTpoicTBa (YUTICTO-
Ka) U HarpaBjJeHHOe OypeHHe B COOTBETCTBUH C PACYETHBIM MPOEKT-
HBIM npohusieM.

© Odopmacitne. HTL «ITpombiincHiast 6¢3onaciocts», 2009
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1.4. PaspeluaeTrcsi NpUMEHEHUE OTAEbHBIX MOMOXEHUI HACTOS-
weit UHCTpyKUMM Npy TMKBUAALMH aBapyil B OypaLIMXCS CKBaXHHaXx,
BCKPBITUH NIPOMYILIEHHBIX MPONYKTUBHBIX IUIACTOB, yAaTEHUH IMOBPEX-
JEHHBIX y4aCTKOB 0GCaIHBIX KOJIOHH M T.I1.

1.5. Ipu cocraBneHuu miIaHOB paboT Ha BBHIMOJIHEHUE TEXHUKO-
TEXHOJIOTMYECKUX MEPOMPHUATHIA IPELYCMOTPEHHI Mephl Ge30IacHoC-
TH JUIsl [IEPCOHAJA, a TAKXKE UCKITIoYaloLMe BO3HUKHOBEHUE aBapuil U
ocnoxHeHui [1-8].

B cnyuae npoBeneHust paboT CepBUCHBIMU (DUpPMaMH AONXKEH CO-
CTaBASITLCSI COBMECTHBIH IUTaH paboT, yYMTHIBAIOIIMIA MEPOTIPUSITHS IO
obecneyeHU10 6e30MacHOCTH NepcoHaia.

IIpH KCTIONBL30BAaHMU TEXHOJIOTUIA U O0OPYIOBaHHUS, HA KOTOPhIE
HMeIOTCSl HOpMaTHBHBIE JOKYMEHTBI, YUUTHIBATh TPeOOBaHUSI OXPaHBbI
TpyIa ¥ TEXHUKHU 0€30MacCHOCTH, YKa3aHHbIE B 3TUX I0KYMeHTax [9, 10,
23, 24,28, 29].

1.6. CobnroaeHue Hacrosieit MHCTpYKLMY 00s13aTeIbHO IS BCEX
Oypossix nipeanpusitnit JOOO «Bypras», npeAnpusiTHii ¥ OpraHu3aLmii
He®dTsIHOI M ra30B0ii NPOMBILIEHHOCTH, MCITOJIb3YIOLIMX ONMMCAHHBIE
B HE TEXHUYECKUE CPEACTBA Y TEXHOJIOTMYECKUE OTEPaLiUu.

II. TPEBOBAHUS K TEXHOJIOT'M CTPOUTEJIBCTBA
JOTIOJHUTEJIBHOTI'O CTBOJIA WIM OTBETBJIEHMIA

2.1. HoBble cTBOJBI M3 paHee MPOOYpeHHBIX CKBAXXUH A0JIKHBI Oy-
PHUTBHCS HA XOPOIIO U3YYCHHBIX YYACTKaX HE(PTIHBIX MECTOPOXACHUIA.

2.2. [Tpy onpeneneHUM CKBaXXUH, MOAIEXALIMX BOCCTAHOBIEHUIO,
JOJIXKHA OBbITH NpOM3BeAcHAa TLIATeIbHasl TE0JIOTUYeCKask U 3KOHOMHU-
yeckasl OLIEHKa 9THX paboT UCXO/s1 U3 BEJIMYMHBI U3BJIEKAaEMbIX 3aMa-
COB U IIPEAEIBbHOTO HAYaJILHOTO 1eOUTa.

2.3. I[1py BCKpBITUHY MTPOEKTHBIX 00bEKTOB HEOOXOAUMO CTPEMUTLCS
K TOMY, YTOObI HOBBIH CTBOJI CKBRXXMHBI IIPOXOAMI HAa YYacTKax ruiac-
Ta C MaKCUMaJIbHOI He(TEHACBILICHHOCTBIO WM B ciyyae OypeHUst
TOPU3OHTAJILHOTO CTBOJIAa TPAEKTOPUSI CTBOJA OMNPEAENSETCS TONILHU-
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HO#f I1acTa M HAJIMYMEM CPEICTB KOHTPOJISI U MU3MEPEHHUS TaPaMETPOB
CTBOJIa.

2.4. Tlocne nposeneHust reoU3UICCKUX UCCIEAOBaHUI onpene-
JIIETCST 9KOHOMUYECKAs LesIeco00pa3HOCTh METOAA BOCCTAHOBJIEHUS
WHAUBUAYAIBHO I KaXKA0 KOHKPETHOI CKBaXKUHBI.

CKBaXXUHBI, MojJiexaliMe BOCCTAHOBJIEHUIO, NENSITCSt HA TPU Ka-
TETOPHH:

CKBaXKUHBI, B KOTOPBIX OypeHHe CTBOJIOB M OTBETBJIEHHU I ITPOU3BO-
JUTCS MOCJIE BbIpE3aHUsl «OKHa» WIM yOaleHUs 4acTH 3KCIulyaTalu-
OHHOM KOJIOHHBI;

CKBaXXUHBI, B KOTOPBIX OypeHUE CTBOJIOB M OTBETBJIEHUI IIPOU3BO-
JVTCS TOCJIE U3BJIEYEHUSI YACTH DKCIUTyaTaAlMOHHOMN KOJIOHHBI;

CKBAXXMHBI, B KOTOPBIX MPOU3BOAUTCS yriyOieHHe 32005 U3 CyluecT-
BYIOLIE1 SKCITyaTallMOHHO KOJIOHHBI.

2.5. Ecnu LieMeHT 3a KOJIOHHO# paHee Npo0ypeHHOM CKBaXKMHBI He
MOJHSIT 10 YCThsI, @ NIPOAYKTHBHbIE TOPU30HTBI Pa3001IEHbI, TO CBOGOI-
Hasl yacTb KOJIOHHBI, ONpeAecHHasl MPUXBAaTOONPEIEIAUTENEM, OTBO-
pauuBaeTcsi, OOpbIBaeTCA reoU3NUECKOi TOPNEAO WIH OTpe3aercs
TUAPABIUYECKUM TPYyOOpE30M.

2.6. BckphiTie «baliMaka» SKCILyaTalMOHHOM KOJIOHHBI M OYMCT-
Ka 326051 OT MeTaJ1a MPOU3BOISITCS U3BECTHHIMU CIIOCOOaMU B 3aBUCU-
MOCTH OT KOHCTPYKLUHU «CTOT-KOJIEL» M 0OpaTHBIX KJ1araHOB B KaX 01
KOHKPETHOU CKBaXKMHE.

2.7. Ecav nponyKTUBHBIE, TPOHULIAEMbIE, BOTOHOCHbIE TJIACThI He
pa300LUEHBI U 3KCIUTyaTaALlMOHHYIO KOJIOHHY B 3TUX UHTEpBaIaX Moj-
HSTb HEBO3MOXHO, TO U30JISILMsI 3THUX IJIACTOB MPOU3BOAUTCS MO OT-
JIEbHOMY TJ1aHy uepe3 CeloTBePCTHS.

2.8. CTpouTensCcTBO AOMOJHUTELHOrO CTBOJIA WIM OTBETBICHUIA
OCYIUECTBIISIETCS 110 paboyeMy MPOEKTY.

2.9. lns BBIOOpa CKBaXXUH, MOMIEKAIUX BOCCTAHOBJIEHUIO, HE00-
XOIMMO UMETH CJIEAYIOLLYI0 MH(OpMaLINIO:

JaTy BBOJA CKBAXUHBI B 9KCIUIyaTallUIO;

JaTy nepeBoja CKBaXUHbI B Oe3neiicTBYIOMIA (HOHI ¥ MPUUYMHBI
JIMKBU QUMM CKBAXKUHBI;

© Odopmncuuc. HTL «Mpombiuichuas 6esonacnocts», 2009
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TEKYLIHi1 M HAKOIUIEHHbIN AeOUT CKBAXKMHBI, METOJI 3KCILIyaTalluu;

KOHCTPYKLIMIO CKBaXKUHBI, TEXHUUECKHE XapaKTEPUCTUKH IKCILIY-
aTalMOHHOM KOJIOHHBI;

METOABI UHTEHCH(UKALMU 100BIYH, BUAbI 00pabOTKH IpU3a00itHOM
30HbI, UX pe3yasTaThl (hakTHUECKHUE U IIJIAHUPYEMEIE);

JaHHBIE HCClIeIOBaHUS TUTACTa ISl ONpPEAEICHUsT OCTATOYHBIX 3a-
nacoB HePTH;

BO3MOXHbIE OCJIOXKHEHUSI IIPU IKCIUTyaTallMi CKBAKUHBDL;

XapaKTEPUCTHKY A0ObIBaeMOM XUAKOCTH (HedTh, BOAA, UX COOT-
HolueHue B %);

XapaKTEPUCTUKY BOIOTa30He(DTSHOrO KOHTAKTa;

TEMIIEPATYPY M AaBJieHUE Ha 3a00€ CKBAXXUHBHI;

MOLIHOCTb NMPOAYKTUBHOrO rOPU30HTA, INTYOUHBI «KPOBJIH-
MOAOILBLI»;

reoJIornyeckylo HHgopMalunio o ckBaxuHe — tunosoit 'TH, oco-
OEHHOCTH ITPOBOAKU CKBaXUHBI (HehTera3oBOAONPOSIBICHMUS, TOTEPH
LMPKYJISILIMK, TUTONIOTUST MPOXYKTUBHOM 30HbI U MHTepBaia 10 500 M
Bblllle IPOLYKTUBHOM 30HBI, YIJIbl HAKJIOHA TUIACTOB, KOJUIEKTOPCKHE
CBOCTBA MJIACTOBY);

WHKJIMHOMETPUUECKYIO MH(MOPMALIUIO 0 PaKTUYECKOH TPAEKTOPUU
CTBOJIa CKBaXUHBbI;

COCTOSIHUE IKCILTyaTaLIMOHHON KOJIOHHBI;

HaJIu4Me ¥ NPOYHOCTDb LIEMEHTHOTO KaMHs1 3a 06cagHOit KOJIOHHOM.

2.10. TexHONOTUSI CTPOUTENBLCTBA AONOTHUTEILHOTO CTBOJIA U OT-
BETBJICHUIA NIPEeAYyCMaTPUBAET:

BBIOOP Ha3eMHOT0 000PYIOBaHUS;

ofipenesieHue ONTUMAaJbHOIM IyOMHbLI MHTEpBaja 3abypuBaHus
CTBOJIA;

MpeaBapuTENbHbII pacyeT MIMHBI yyacTKa 00cagHOi KOJIOHHHI,
MOJIeXAalLEr0 BCKPBITHIO;

BbIOOD PEXMMHBIX TapaMeTPOB BCKPLITUSI 00CaHON KOJIOHHBI;

pacueT YCTaHOBKH LIEMEHTHOTO MOCTa;

pacyeT NpoeKTHOro Npoduis U KOHCTPYKLMHU CTBOJIA U OTBETB/IEHHUIA;
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pacyeT OTKJIOHSIOWIMX U HEOPUEHTUPYEMbIX KOMITOHOBOK OYpWib-
HOTO UHCTPYMEHTA M1 3a0yprBaHUs CTBOJA;

BBIOOP crioco0a Y TEXHUYECKHUX CPEICTB OPUEHTHPOBAHUS OTKIIO-
HSIOLLEH KOMITOHOBKH Y KOHTPOJISI TapaMeTPOB CTBOJIa CKBAXUHDI;

BbIOOP PEXUMHBIX MapaMeTpoB 3a0ypuBaHusi U OypeHUsI HOBOTO
JOTIOJHUTEJIBHOTO CTBOJIA Y OTBETBJICHMSI;

3aKaHUYMBaHUE CKBAXUHBI.

2.11. TlpuMeHeHUE TeXHONAOTUYU 3a0ypUBaHUS NOTMOJIHUTENBHOTO
CTBOJIa 00ecreynBaeT:

3abypuBaHue CTBOJIa B MHTEPBaJle BbIPE3aHHOTO y4acTKa o6canHoi
KOJIOHHBI IMaMeTpoM oT 140 MM ¢ LIeMEHTHOTO MOCTa Ha [JIyOuHe 10
3500 m;

MaKCUMAaJIbHY0 UHTEHCUBHOCTb U3MEHEH Ul 3EHUTHOTO YIJ1a CTBO-
Jla CKBaXXUHBI;

CcBOOOHBIN MPOIYCK B NOMOMHUTEbHbII CTBOJ OYpUABHOTO MHC-
TPYMEHTa, reou3nuecKkux NpubopoB, OTKIOHSIOIMX KOMITIOHOBOK
OYpHJIbHO# KOJIOHHBI, «XBOCTOBUKA», (DUJIBTPA, NMAKEePOB U T.II.;

6e3omacHOCTb GypeHUs1, KPEIUICHHs U TTOCJIeyIolei SKCIuTyaTa-
LIUM CKBaXXUWHBI.

2.12. TexHOJIOrMYECKH I MPOLIECC BKJTIOUAET CJEAYIOUIME ONepaLuu:

a) MOATOTOBKY CKBaXXUHBI K 3a0ypHBaHMIO:

OTCEUYEHUE HUXEPACIOJO0XECHHON YaCTU SKCIUTyaTalMOHHOMU
KOJIOHHBI MYTeM YCTAaHOBKU LIEMEHTHOIO MOCTa (MOCTOBOI1 mpo-
OKM) UM nakepa;

onpeccoBaHMe 00CaTHON KOMOHHDI;

111a6;IOHMPOBAHHE IKCITyaTallMOHHOM KOJIOHHBI,

ornpeneJicHUE MECTOIOJIOXEHHS My(TOBLIX COeINHEHUIT oOcal-

HOWM KOJIOHHBI,

0) BbIpe3aHue «OKHa» WM y4acTKa 006CcaaHOM KOJIOHHBI He06XoIu-
MO UTHHBI;

B) YCTAHOBKY KJIMHOBOIO OTKJIOHMTE/Sl WM LIEMEHTHOrO MOCTA B
HMHTEPBaJie BLIPE3aHHOTO YYyacTKa 00CaaHOIt KOJOHHBI;

r) 3a6ypuBaHue CTBOJIA;

© Odopmnchnic. HTL «f1pombiunchnas 6¢3onacHoctb», 2009



10 P 08-625—-03

I) GypeHHe CTBOJIa B 3a1aHHOM HalpaB/ieHUH;
€) KperuleHue JOMOTHUTEbHOIO CTBOJIA U OTBETBICHHIA.

III. IPOEKTUPOBAHUE MPODWIEN
JONOIHUTEIBHBIX CTBOJIOB

3.1. Boibop npodunst CKBaXKHHbI

[Tpoduib cTBOJIa CKBaXUHBI JOJIXXKEH YAOBJIETBOPSITh CeAYIOLIMM
OCHOBHBIM TPEOOBaHUSM.

ITpoexTHbIit NpodUib AOJKEH OBITh BBIMTOJHEH UMEIOILIUMCS 000-
PYLOBaHUEM.

VYyacTok 3a0ypuBaHHUsI HOBOIO CTBOJIA BLIOUPAETCS B YCTOMYMBOM
4acTH pa3pe3a. 3adypHBaHKe HOBOTO CTBOJIA I0JIXKHO OCYILECTBIATLCS
Ha 30—50 M Bhile KpoBaK WK Ha 10—20 M HMXXe MOLOLIBLI HEYCTOM -
YUBBIX TOPO/I.

M HTEeHCUBHOCTb MCKPUBJIEHUSI CTBOJIA CKBAXHHBI BBIOMpaeTCs Ta-
KOi1, IpU KOTOpOii o6ecneYuBaioTcd MUHHUMAaIbHO BO3MOXHbIE CO-
MPOTUBJIEHUSI NIPU CIYCKOMOABEMHBIX ONEpaLMsIX B npouecce Oype-
HUS, 4TO COCOOCTBYET MEHBLIEH BEPOSITHOCTH XKes100000pa3oBaHuUii
U OCJIOXKHEHHUI1.

Bo3MoxHOCTb BpalleHUs OypHJIbHOM KOJIOHHBI B Ipolecce Oype-
HHUS C COXPAaHEHUEM €€ MPOYHOCTHBIX XapaKTePUCTHUK.

Ocy1ecTBieHHE CITyCKa KOJIOHHBI MJIM «XBOCTOBUKA» 33 OIMH IPU-
€M, a LIEMEHTHPOBaHUsl, B 3aBUCUMOCTHU OT YCJIOBMi1, B O0MH WJIHU HE-
CKOJIBKO NPUEMOB.

CoxpaHeHHe TepMETUYHOCTH pe3bOOBBIX COCAMHEHUH 06CcaaHOM
KOJIOHHBHI B IpoLiecce CNycKa U JUTUTENBHOM 9KCTITyaTauyu.

JocTuxeHuWe 3a1aHHOTO CMELIEHMSI TOYKH BXOJ1a B IPOAYKTHBHbIA
IUIaCT U NPOXOXIEHUE CTBOJIA CKBAaXUHBbI 1O/l 32AIaHHBIM YIJIOM B IIPO-
IYKTUBHOM ILIacTe.

IpenycMarpuBaTh BO3MOXHOCTb NMPOBEAEHUSI UCIIPABUTEIbHBIX
pador.
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3.2. IlpoexTnpoBanue npoduneii Hanpassioleii 1 3aBepaloLIei
4acTeil 100 HUTENbHBIX CTBOJIOB M OTBETBJICHMI

3.2.1. [poekTupoBaHue npoduieii 10MOJIHUTEIBHBIX CTBOJIOB CKBa-
KMH — OJIHA U3 COCTaBHbIX YacTeil TEXHUYECKOTO NMPOEKTa BOCCTAHOB-
JICHUS MaJIOIEOUTHBIX U Oe3/1eiCTBYIOIIMX CKBaXuH. Llenbio mpoekTu-
pOBaHUA NMPOMHNS CTBOJA BOCCTAHABINBAEMOI CKBaXUHbI SIBJISIETCS
BLIOOp €ro TMna, pacyeT U MOCTPOCHUE TPAEKTOPUM OcH cTBoJia [13,
14, 18, 20, 21].

3.2.2. Tuns! npoduiieii AONMOJHUTENIBHBIX CTBOJIOB MOXHO pa3e-
JINTh Ha JIBE IPYIINbI: IVIOCKOCTHBIE U NpocTpaHCcTBeHHblE. Hanbonee
pacnpocTpaHEHHBIMU TUNaMy NpohuiIeil JONMONHUTENBHBIX CTBOJIOB
SIBJISTIOTCSt TPOMMIIM MIOCKOCTHOro TMNa (puc. 1).

3.2.3. Beibop Tuna npoduis CTBOIA U1l BOCCTAHOBJIEHMSI KOHKPET-
HOWM CKBAXXUHBI 3aBUCHUT OT Ie0JIOr0-TEXHUUYECKUX YCIOBUIA OypeHus,
OT crioco0a BCKPBITUS MPOLYKTUBHOIO TOPU30HTA (TOPU3OHTAIbHBIM,
HAKJIOHHBIM Wi BEPTUKAJIBHBIM CTBOJIOM), OT PACMOJIOXEHHUS TIpef-
noJjiaraeMoit TOUKH BXoJa B MPOAYKTUBHEI MIACT OTHOCUTENILHO BOC-
CTaHABJIMBaEMOI CKBaXXUHBI U T.1.

3.2.4. OcHoBHOE OTAMYME Npodueii JONONIHUTENbHBIX CTBOJIOB
oT npoduieil HAKIOHHO-HATIPaBJI€HHbIX WX TOPU3OHTAJIbHBIX CKBa~
>KUH COCTOMT B TOM, UTO JIOMOJHUTEbHbII CTBOJ 0OBIYHO HAYMHAETCS
C yYacTKa 3ape3Ku ¢ HEKOTOPhIM Ha4YalbHbIM 3€HUTHLIM YIJIOM «,. B
YacTHOM ciiyyae o, = (. BelnyrHa 3eHUTHOTO yIJia 0., 3aBUCUT OT Ma-
paMeTpoB KPMBHU3HBI BOCCTAHABIMBAEMOI CKBaXXHUHbI Ha IJTyOMHE 3a-
PE3KU U OT a3UMyTa HampaBJICHUS! JOTIOTHUTELHOTO cTBosa. Cxema
pacuera IOMOJHUTEILHOIO CTBOJIA OTJMYAETCsl OT pacueta npoduieit
HaKJIOHHBIX U TOPU3OHTAITbHBIX CKBAXXHUH.

3.2.5. PexoMeHayeTCsl MPUMEHSITh B OCHOBHOM MSITh TUIIOB IIPO-
¢duneit TONOJHUTEIBHBIX CTBOJIOB, KaXIOMY U3 KOTOPBIX NPUCBOEH
ycyioBHBII HoMep. [IpeanonaraeTcs, 4yTo 3ape3Ka CTBOJIa HAYMHAETCS
Cc Habopa 3EHUTHOTO yIJa O,

© Odpopmncitne. HTL «[Tpombiunctitias 6¢c3onacHocTb», 2009
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Tun 3 Tun 4

Tun 5
Puc. 1. CxeMa TUNOBBIX Npodieii JONMOIHUTENBHBIX CTBOJIOB CKBAKMHBI
YcnoBHble 0603HaYEHUS:

H — rny6uHa NONOIHUTENBHOTO CTBOJIA CKBAXHHBI IT0 BEPTHKAIH OT YCTHA 10
TOYKH K B NPOAYKTUBHOM IL1acTe, M; H, — ry6uHa CKBaXHUHBI MO BEPTUKATH
OT YCThbI [10 TOYKH 3apE3KH JOMOSIHUTEIbHOIO CTBOJIA CKBAXKHUHEL, M;

O, — 3EHHUTHBII YroJI CKBaxKMHBI B TOYKE 3ape3KH B INIOCKOCTH
JOTNOAHUTENBHOTO CTBOJIA, IPaj; OL, — 3EHUTHBIi Yro/ CKBaKMHBI B KOHLIE
Y4acTKa 3ape3Ku JOMOIHHUTE/ILHOIO CTBO/IA, IPajl; O, — 3EHUTHBII yroJ
CKBAXUHbI B TOUKe K, rpan; R,, R, — paanychl KpUBM3HbI Y4aCTKa 3aPE3KU
1 yYacTKa U3MEHEHUS 3HUTHOTO YIJ1a COOTBETCTBEHHO, M; L — JyTuHa
MPpSIMOJIMHEHO-HAKIOHHOTO YYacTKa, M; A — cMellieHHE JOMOJIHUTEIIBHOTO
CTBOJIa CKBAXXMHBI (TOPH30HTA/IbHASI IIPOEKIINSI OT TOYKHU 33pE3KH JI0
To4KH K), M; S, — y4acTOK CTBO/Ia CKBaXXMHbI B IIPOJYKTUBHOM ILIacTe
(MHTEHCUBHOCTb UCKPUBAECHUS [ JAHHOTO y4acTKa 3a0aeTCs UCXOas U3
reoJIOrMYECKUX YCJIOBUIA 3aIeraHus MPOAYKTHBHOTIO ILJ1acTa)




Cepus 08 Boinyck 12 13

Mpodunpb nonoaHUTELHOrO cTBOMA 1 TUNA (CM. puc. 1) cocTouT
M3 IBYX YYacTKOB: Habopa 3eHUTHOTO YIJia OT 3aJaHHOTO 3HAYEHUs O,
JI0 3HAYEHHUSI 0., C TTOCTOSIHHBIM PafMyCcOM KPUBU3HBI R, 1 yuacTka S, B
MMPOAYKTUBHOM ILJIacTe.

[Mpoduab JOMONAHUTENBHOTO CTBOJA 2 TUna (cM. puc. 1) cocTouT
M3 TPEX YYacTKOB: Habopa 3eHUTHOTO yIJia OT 3a1aHHOTO 3HAYECHMUS O,
1O 3HAYEHUS (L, C TOCTOSIHHBIM PaZMyCOM KPUBU3HBI R,, HaOOpOM 3e-
HUTHOTO yI/1a 10 3HAY€HMS O, C TOCTOSIHHBIM PaAHYCOM KPUBHU3HBI R,
v yyactka § .

IMpoduib fonoaHuTeNbHOTO CTBOMA 3 THMA (CM. pHC. 1) cOCTOUT U3
YETHIPEX YYaCTKOB: HAOOPa 3¢ HUTHOTO YIJla OT 3a1laHHOTO 3HAYEHUA O,
J10 3HAYEHUS 0., C NOCTOSIHHBIM PAIMyCOM KPUBU3HBI R,, TPAMOJIMHEN -
HO-HaKJIOHHOTO y4acTKa L, Habopa 3€HUTHOTO yIJia 10 3Ha4YCHMS O, C
TMOCTOSIHHBIM PafMyCOM KPUBH3HbI R, U yyacTKa § .

[Mpoduns ronosHUTENLHOTO CTBOMA 4 TUMA (CM. pUC. 1) COCTOUT U3
TPEX YYaCTKOB: Habopa 3€HUTHOTO yIJia OT 3aJaHHOTO 3HAaYEeHHUs O, 10
3HAYEHHUs O, C TOCTOSIHHBIM PaqMyCOM KPMBU3HBI R,, IPSMONHE!HO-
HaKJIOHHOTO yJyacTKa L v yyacTka S,.

[Mpodunb nomonHUTENBHOTO CTBOMA 5 TUMA (CM. pUC. 1) COCTOUT U3
YeThIPEX YYacTKOB: Habopa 3€HUTHOTO YIJ1a OT 33JaHHOTO 3HAYEHHS O,
10 3HAYEHHUSI O, C IOCTOSIHHBIM PAZIMyCOM KPMBU3HBI R,, TPSIMOJIUHE -
HO-HaKJIOHHOro yuacTka L, yMeHbllIeHUS] 3eHUTHOTO yIJia A0 3HaYeHUsT
0., C TOCTOSIHHBIM PRIIMYCOM KPMBH3HBI R, ¥ yyacTka S,.

YuacToK S, KOTOPBIi IPUCYTCTBYET B KaXXIOM U3 THIIOB NpoduJeii
JIOTIOJIHUTENBHBIX CTBOJIOB, pacriojaraeTcsl B MPOAYKTUBHOM TUIACTE.
®opmMa yyacTka S, MOXET ObITb KPUBOJIMHEHHON MY NPAMOMHEAHOI
B 3aBMCUMOCTH OT pelaeMOi 3aa4uH.

3.2.6. PacueT TIOCKOCTHBIX Mpoduieit 10MOJHUTEIbHBIX CTBOJIOB
CBOAMTCS K ONPEAEAEHUIO NPOEKLUMH U JUIMH y4yacTKOB npoduJs, 3e-
HMUTHOTO yIjla ¥ MHTEHCUBHOCTH (paauyca) MCKPUBJIEHUSI KaXIOro U3
YYacTKOB, a TaKXe K ONPeNeICHUIO JJIMHBI JONOJHUTEIbHOTO CTBOJA
(Tabm. 1).

© Odropmnchne. HTL «fpombiuwichitas 6¢sonactiocts», 2009
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Tabauua 1
OcHoBHbIe (hOPMYABI LIS pacyeTa Kaxaoro
M3 THIOB Npoguieii ZONOJHNUTENbHBIX CTBOJIOB
Ne Tna dopmyisl
npoduns
6okoBoro
cTBOJIA

1

H—-H —R,(sino,—sino) =0
A—R,(cosa, —coso,) =0

2 H—H —R,(sino,—sino,) — R, (sino, —sina,) =0
A-R,(cosa, —cosa,) — R, (cosa,—cosa,) =0
3 H—H —R,(sino,—sina) — R, (sino, —sina,) — L cos o, =0
A—R,(coso, —cosa ) — R, (cos o, — cos ;) — L sin 0,,= 0
4 H—H —R,(sina,—sino)—~ Lcosa,=0
A—R,(cosa, —coso,) — Lsina,=0
5 H—H —R, (sina, —sino,) + R, (sin o, —sin o,) — L cos o, = 0

A—R,(cosa, —cosa,) + R, (cos o, — cos a,) — Lsin o,= 0

Hnsa pacyera npocduneid JONOJIHUTENBHBIX CTBOJOB HEOOXOIMMBI
cJieaylole UCXOAHbIe JaHHbIe (Tabul. 2).

Tabauya 2
Hcxoanbie 1aHHbIE H ONpeAeaseMble apaMeTphi npodueii J0noJmu-
TeJIbHBIX CTBOJIOB
Ne Tuna npounsa HcxonHble JaHHBIE OnpenensieMbie
JIOTIOJIHUTEILHOTO CTBOJIA napameTpsl
1 H,H,A, 0 o, R,
2 H, H R,A 0,0, o, R,
3,5 H,H,A 0,0,L a,, R,
4 H,H,A,0,L o, R,

3.2.7. Ilpu pacuete npoduieit JONOMTHUTENbHBIX CTBOJIOB BO3MOXKHBI
JIpYrye coyeTaHHis HCXOOHBIX JAHHbIX U ONPEAEIsIeMbIX TapDaMETPOB B
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3aBUMCHUMOCTH OT NOCTaBJIeHHOI 3anauun. Ecnv onpenensieMbiMu napa-
MeTpaMu Juisl | TMna npoguist AOTMONHUTENLHOTO CTBOJA SABJISIOTCA O,
1 A, TO UCXOMHBIMHU JaHHbIMU siBJsiioTea H, H, R,, o, n .4,

3.2.8. dakTOpOM, BIUAIOIIMM Ha 3(h(HEKTUBHOCTb CTPOUTEILCTBA
BOCCTaHaBJIMBAEMbIX CKBXKHH M TIOCJICAYIOLLYIO NOObIY, ABIsIETCS hOp-
Ma TpaeKTOpPMH CTBOJIA B NMpejesax NpoAyKTUBHOro miacta. Ha puc. 2
TIPUBEAEHBI CXEMBI JIBYX HauboJsiee pacnpoCTpaHEHHbIX TUITOB 3aBep-
LIAIOUIEro yyacTka npoduieit.

[MepBorit THM — YETBIPEXUHTEPBATBHBIM (CM. pUC. 2, @), BKJIIOYAET:

MHTEPBaT Habopa KPUBU3HbI (0603HaYEeH IMHUE AB) nuHoit [, no
CTBOJIY U h, 110 BepTKaIN. Ha 5TOM HHTepBasie 3eHUTHDII yroi ¢,  Ha
ry6UHE KPOB/IY NPOAYKTUBHOTO IJ1acTa yBENMYMBaeTcs o ¢, = 90° B
cepenvHe mnacta. [1poekius cTBOJIA HA TOPUBOHTAILHYIO MJIOCKOCTh
(OTKJIOHEHHE OT BEPTHKAJIM Ha HHTEpBasie) —a,;

UHTEPBaJl cTrabunau3aunmu KpususHsl (BC), nivMHa UHTEpBana
L,=ay;

BTOPOit HHTEPBaN Habopa KpuBK3HbI (CD), 3eHUTHBIN yron o, =90° +
+ B. 3HaueHue B onpesensieTcst B 3aBUCUMOCTH OT OCTATbHBIX ITapaMe-
TPOB HCKPUBJICHWSI JAHHOTO UHTepBana — [y, a; h, = h, — o

MHTEpBaJ cnajia KpuBU3HLI (DE), 3eHUTHBIN yron o yMeHblla-
ercs 1o o, .. [apamerpsl npoduns /,, a,, h, =h_ — (3, + 3,) onpene-
JISIIOTCS PACUETHBIM MYTEM B 3aBUCUMOCTH OT OOLUEI NMPOTSKEHHOCTH
TOPU3OHTAJIBHOTO CTBOJIA, TOJNLLUMHBI IJ1acTa U T.0.

0,, 8, — PacCTOAHUSA OT KPOBIM ¥ MOJOLIBLI MIacTa A0 Kpaii-
Hel BepXHed U HUXXHEH TOYeK HaxoXIeHUs CTBOJIAa CKBaXUHBI CO-
OTBETCTBEHHO. JHaYeHUA &, 1 8, MOryT ObiTh npuHaTwL: §, = 0,2k ;
8,=0,1h_.Bemmunna L =1/ +1,+ [, + I, a inuHa npoekLMHu CTBOA
CKBaXWHbl Ha TOPU3OHTANb A = a, + a, + a, + a,. Beuay 60abiimx
3Ha4YeHMil o B pejesax MacTa ¢ JOCTaTOYHOM TOYHOCTBIO MOXHO
npuHATb A = L,

Bropoii TN — TpexHHTepBaibHBbI (CM. pUC. 2, 6) OTIIMYAETCS OT
NEPBOro OTCYTCTBUEM BTOPOTO yyacTKa Habopa KpUBU3HBI.

© Odopmaciue. HTLL «MpomsituncHHas 6¢3onaciocTb», 2009
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a

A KpoBis NpOAYKTHBHOIO Iuiacta
<y D__—T B
/

<l [\ Rl  Rio) I,

5 B I, C NPOAYKTUBHOIO
a, a | a u1acTa

—-t

hy
Ry(ia;)
[

A

-— T

[NonoiBa npoayKTUBHOTO IUIACTa

6 A KpoBist npofyKTHBHOIO Iuiacta
<l [ Riiey)
l a=9 L a,
< “\8 &t Cepenuna
a, | g NPOIYKTUBHOTO
1 I, iacra
R,(ia,))
o 5]
B A, D )

Y amm

TToxoiBa nMpoayKTUBHOTO IUIacTa

Puc. 2. ITpoexTHbIi Mpoduib CTBOJIA TOPU3OHTATBHOMN CKBAXXUHbI
B IIpeAesiaX NpOoNyKTUBHOTO I1acTa:
a — YEeTbIPEXUHTEPBAIbHBII PO UIIb; 6 — TPEXUHTEPBAIbHBIN NPoDIIb

3.2.9. He3zaBucuMo ot Tina npogus Ha 3p¢GeKTUBHOCTh MpUMe-
HEHUSI TOPU30HTAJIbHBIX CKBAXXWH BJIMSIET COOTHOLUCHUE JUIMH Pa3iny-
HBIX y4aCTKOB TPacKTOPHH CTBOJIA B Mpe/iesiax MPOAYKTUBHOTO IJIacTa.
JlnvuHa uHTepBana Habopa KPUMBU3HBI /, 10JKHA ObITh MEHbLLE JUIMHBI
MHTEPBaJia Crajia KpUBU3HBI /;, B TO Xe BPeMsl OCHOBHAst YaCTh JJIMHbI
CTBOJIA B IU1acTe /, OT 001I€# BeIMYMHBI L IOJKHA TPOXOAUTD B CEPE-
IHUHe Tuiacta. PekomeHnyeMble COOTHOILCHUS IUIMH UISl TPEXUHTEP-
BaJIbHOTO NPOGUII MOTYT ObITh CIEAYIOIIMMU:

1,=0,2L;1,=0,5L;1,=0,3L, (1)

"2
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3.2.10. MocnenoBaTenbHOCTh pacueTa OCHOBHLIX NMapaMeTpPOB ro-
PH30HTAJILHOTO CTBOJIA WM OTBETBJICHUS CIIeAYIOLIas.

[lapameTpsl npocuisi FOPU30HTAILHOIO CTBOJIA HA IEPBOM y4ac-
TKe Habopa KpuMBU3HBI (MHTEPBaI OypeHUsT OT TOUKU A 10 TOUKU B)
(cM. puc. 2, a):

h =R, (sin90° —sino ) =R (1—sina); )
a,= R, (cosa, —cos90°) = Rcosa,; (3)
1,=0,01745R,(90° — o, ). @

Io (opmyae (5) npy U3BECTHBIX 3HAYEHUSAX i, M R, NpeaBapuTeib-
HO OnpefesieTcs o, :

a,= arcsin(1 — A /R)), 5)

rne h, =0,5h_;
R — 3a/1aeTCs C YYETOM NMPOrHO3UPYEMbIX Pe3yJIbTaTOB pa-
60TbI M0 HA0OPY KPMBU3HBI MTPUHATON OTKJIOHSIIOLLIETH
KOMITOHOBKH HU3a OypUIILHOI KOJJOHHBI,
[TapameTpsl npochuisi FOPU3OHTATBHOTO CTBOJIA HA BTOPOM YYacTKe
Habopa KpUBHU3Hb! (MHTEpBaJI OypeHUsi oT Touku C 1o Touku D) — ot ce-
PEIMHBI TLJ1ACTa IO PACCTOAHMS A, OT KPOBIH 1J1acTa (CM. puc. 2, a):

h,=R,(sin90° —sina__ ) = R,(1 — cos B); 6)
o, = R,(cos 90° —cos a, ) = Rsin f3; @)
[,=0,01745R (0, —90°). 8)

Tak kak o > 90°, Tosin o, =sin(90° + B) = cos B;
cosa, =cos(90° + B) = —sin B. 9)

Hns pacyeta napameTpos npodus 3anaroTes 1160 BeTMYUHOI R,,
ucnosabsyeMoii aist ussectnoit KHBK, v onpenenstior B, 160, Hao60-
POT, 3aJa10TCs1 BEIMUMHOI B ¥ HaxomAT R,:

R,=h./(1— cos B); (10)
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B = arccos [(R, — h,)/R,]. (11)

PacueTHsie ropMyiibl 1ist onipeAesieHUS napaMeTpoB npoduJisi ro-
PH3OHTAJILHOTO CTBOJIA HAa YYacTKe Clajia KpUBU3HKI (MHTEpBas Oype-
Hus oT Touku D 10 Touku E) (cM. puc. 2, a).

PacueTHble GOPMYJIbI UMEIOT PasNMYHbBIA BUI B 3aBUCIMOCTH OT
BEJIMYMHBI O, PAAMYCA NCKPUBJIEHUS Ha y4acTKe Criajia KpUBU3HBI R,
3HaYeHUit MaKCUMAJILHOTO 3EHUTHOTO YIJia — HayajlbHOTIO 0, M KO-
HEYHOTrO0 MUHUMAJILHOTO 3HaueHus ¢ . BapuaHTh pacyeTHBIX (op-
MYJ1 CJIEAYIONIHE:

npu o, = (ot F 0,.)/2>90 no,_ <90°

max

h,= R(sino,_, —sino,_ )= R(sino_, —cosp), (12)

raesino_, = sin(90° + B) = cos f;
a,=Ry(cosa , —coso )= R(coso  +sinf), (13)
rae cos o = cos(90° + B) = —sin B;
nmpua, <90 no  <90°
h,=R(sino,_ —sino_ )= R(cosB—sina_ ), (14)

X

raesin o, = cos f3;

a,= Ry(coso  —coso )= R,(coso . +sinp). (15)
s 060MXx BapMaHTOB JUIMHA CTBOJIA
[,=0,01745R (. _ — 0. . ). (16)

3anaHHBIMU MOTYT OBITh IMGO R,, 1Mbo O, _ .

IV. BBIGOP INTYBMHBI BBIPE3AHN A KOJIOHH
JJIA SABYPUBAHW S JOITOTHUTEJIBHOI'O CTBOJIA

OnpeneneHue ryOUHBI U METOIA BbIpe3aHust KOJIOHH IS 3a0ypu-
BaHUSI JONOJTHUTENBHOTO OTBETBJIEHUS WJIK CTBOJIA — CO3/IaHUE «IlIE-
JIeBUAHOTO OKHa» UM YIAJIEHHE YyYacTKa 00CaIHO KOJIOHHBI 06YC/10B-
JINBAETCS CIICAYIOILIUM:
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CKBaXXMHa B MHTepBaJie 3a0ypyBaHUsI 3aKperjieHa OHOM UJIX He-
CKOJILKUMHU 00CaZiHbIMU KOJIOHHAMMU;

HaJIMuMe UM OTCYTCTBUE LIEMEHTHOIO KoJiblla 32 00cagHOi KO-
JIOHHOV;

HeOOXOAMMOCTb M BO3MOXHOCTDb 3aTpYyOHOrO LEMEHTUPOBAHMUS;

YCTOHYMBOCTb CTEHOK CKBaXKMHbI, MUHUMAabHasi TBEPLOCTb FOPHBIX
MOPOJI B MHTEPBAJIE 3a0yprBaHUS;

MaKCUMaTbHbIN 36HUTHBII Yrojl U MHTEHCUBHOCTb UCKPUBJICHHUS
OCH CKBaXHHBI B 30HC BbIIIIC MHTEPBaJia 3a0ypUBaHUs;

BO3MOXHOCTb peajin3alliy IIPOeKTHOro Mpocduisi BOCCTaHaBMBa-
€MO¥ CKBaXXUHbI;

HauMeHblilasi BEPOSITHOCTb BHIOPOCOB HE(TH U ra3a Nnpu 3a0ypu-
BaHMU.

V. CHEIIMAJIbHBIE TEXHUYECKUE CPEJICTBA
JJIA YIAJIEHUS YACTH OBCAZHOM KOJIOHHbI
N CO3JAHUS IIEJEBUIHOIO «OKHA»

5.1. YerpoiicTsa Boipe3atomue yausepcaisibie (YBY) [23]

5.1.1. YBY npenHazHaueHbl JUIsl BbIpE3aHHUs ydacTka 00cagHoit Ko-
JIOHHBI 1¥aMeTpoM ot 168 1o 219 MM (TVY 39-04-851-83):

VBY.168 (A) — 1151 KOJIOHHBI IamMeTpoM 168 MM;

VBY.178 — w1 KONOHHEI AMaMeTpoM 178 Mm;

YBY.194 — 115t KojoHHBI 1ameTpoM 194 Mm;

YBY.219 — 115t KooHHBI AMaMeTpoM 219 MM.

Hsrorosutens — onbiTHbIM 3aBog BHUUEBT, . Kotoso.
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5.1.2. Texuuueckas xapakrepucruka YBY (ta6an. 3).
Tabauya 3
JnameTp no pacKphITHIM pe3laM, MM
YBY.168 212
YBV.178 220
YBY.194 236
YBV.219 260
JuameTp Kopryca o orpaHUYUTENISIM, MM
YBY.168 140
VYBV.178 148
YBY.194 164
VBY.219 190
Macca, kr
YBY.168 160
YBY.178 167
YBY.194 180
YBVY.219 203
JnuHa, MM, He GoJiee 1866
IMpucoeauHurenbHas pe3nba no FTOCT 5286—75 3-88
Ko11M4ecTBO pe3iioB B KOMIUIEKTE Ha COOPKY, LIT. 5
OceBas Harpy3ka Ha pe3usbl, KH, He Gonee 40
KonunyecTBo npokaurBaeMoii XXUAKOCTH, M>/¢ 0,01-0,016
Yacrora BpauieHus, ¢! (06/MHH) 0,66—1,17(40—70)
ITepenan nasnenus Ha ycrpoiicte, MIla 2,0—4,0
Temneparypa paboueii cpensl, °C, He boee 100
CpenHsis MexaHH4eCKasi CKOPOCTb BbIpe3aHHs, 0,00019 (0,7)
m/c (M/4)
[1poxoaka Ha KOMIUIEKT pe3lioB, M, He MeHee 9

By npoMbIBOYHOM XHUIKOCTH

Bona unu OypoBoit
pactBop 6e3 106aBoK
abpa3uBHBIX yTsXe-
JIUTeNen
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5.1.3. YBY npeacraBnsieT co60it yCTPOCTBO C pa3nBUXHBIMU Pe3-
namu, padoTaioliee 3a cyeT rnepenaga qapjieHUs GypoBOro pactsopa
WJIM TEXHUYECKOI1 BOMIbI, TPOKAYMBAEMbIX Yepe3 HEero, U BpallleHus 0y-
PWILHOI KOJIOHHBI UJIM BUHTOBOIO 3200 HOTO ABUTATES.

5.1.4. YBY (puc. 3) COCTOUT U3 LMAMHAPHYCCKOTO Kopryca 6, B KO-
TOpPOM Ha BTYJIKe 7 yKpernJieHa ura §, ocHallleHHast Hacankoi 10, He-
06X0IMMOi1 1151 TPOXOAA XXUIKOCTH, U YIUTIOTHUTEJIbHBIM KOJIBLIOM /11
CBA3aHHas ¢ TTopuIHeM 9, TosikareieM 16 v BO3BpaTHO#M NpYXUHOI 17,
CJIYXallMMH B CBOIO OU€epe/Ib A BBIIBUXEHUS TpeX pulyaroB 29 ¢ pe3-
namu 32 U3 na3oB naTpoHa 26.

Pe3siet 32 kpenarcs K pelyaram 29 sunramu 30, 31u 33, 34.

BriIBMIKEHUE PbIYAroB OrpaHMYMBAETCSl KOJNBLEBOM omopoit 27 u
orpaHuuurenem 35.

ITopeHs 9 cHaOXeH YIIIOTHUTEIbHBIM KOJIBLIOM 12,

B BepxHeit yactu Tonkarens 16 ycTaHOBAEHBI KONLLO 13, pacmop-
Hasi BTYJIKa 15 v Bo3BpaTHast npyxuHa 17.

Ha ypoBHe pbIYaroB B TOJIKaTeJle YCTAHOBJIEHO TPYXXUHHOE KOJIb-
110 28 nng pukcaunu peiyaroB 29 B TPAHCMOPTHOM MOJIOXKEHUH.

B koprmyce 19 pacnosioxXeHbl IUNOHKU 25, B3aMMOEACTBYIOIINE CO
BCTaBKOi1 21, KoTopas 3aKpernieHa OTHOCUTENIbHO Kopnyca 19 ¢ukca-
TOpoM 22, npyxuHoii 23, raitkoii 20 i BUHTOM 24.

BcTaBka 21 coenMHeHa ¢ naTpoHOM 26 METPUYECKON KOHUYECKO
pe3bboit MK 90x6x1:16.

Ha natpoH 26 cHU3y HaBUHYEH U 3aMKCUPOBaH BUHTOM 37 HAKO-
HEYHMK 36 ¢ JionacTsAMM ISl pa30ypyuBaHUs LIEMEHTHBIX MPOOOK.

Lentpuposanue YBY ocyliecTBisieTcs TpeMsl HarnpasisioluMu 3,
PacronoXeHHBIMH B ITa3ax Kopmyca I ¥ 3aCTOMOPEHHBIMHU KOJIBLIOM JS.

ITpu npokaunBaHuu GYpOBOTo pacTBOpa NOA NeiicTBUEM Nepenana
JaBJICHUS MOCPEACTBOM NOPILHE 2 ¢ YCTAHOBJIEHHBIMHM Ha HUX YIUIOT-
HUTeJbHLIMU KOJIbHAMH 4 HanpasJidiolyie BEIIBUTAIOTCA U TOCTUTAET-
csl ycuwJieHUe LeHTpupoBaHusi YBY.

5.1.5. MpuHuMn neicTBUS yCTPOICTBA.

YBY onyckaloT Ha 6ypHIbHBIX TPY0ax B CKBAXHHY 10 MHTEpBajia
BbIpe3aHUst 00canHOi1 KOJIOHHBI. [locie 3TOro BKIIIOYaioT poTop, a 3a-
TeM OypOBOIi Hacoc.

© Odopmncnune. HTL «[Tposmbiitachnas 6c3onacHoctb», 2009
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IIpu npoxoxneHun GypoBOro pacTBopa uyepe3 KoJbLieBOi 3a30p
MeX/Iy UIJI0ii & M Hacaakoil /0 Bo3HMKAET Nepenaj 1aB/ieHus, noj aeiic-
TBUEM KOTOPOTO NOpIeHb 9 NepeMelliaeT BHU3 ToJIKaTenb 16, cxXxumas
npyxuny 17.

Tonkartesnb B CBOIO OYEPENDb BbIABUracT U3 NMa30B narpoHa 26 pbi-
yaru 29 1o COnpuKOCHOBEHMsI pe31oB 32 co cTeHKaMu 06cafHoii Ko-
JIOHHBI.

Pe3upl npope3aloT CTeHKY KOJIOHHLI, TOC/E Yero pbluaru BbiABU-
raloTcs1 B pabouee MoJjioxkeHHe JIo yIIOpHOro KoJibiia 27 ¥ orpaHu4M-
Tens 35.

ITpu aTOM Hacanka /0 BMecTe ¢ NopilHeM 9 oryckaeTcsl BHU3, yBe-
JIMYMBasi OTBEPCTHE JUIS1 MPOXoja GYpoOBOro pacTBopa MexXxay Mrioii §
U Hacankoit 10.

O BbIXOZE PHIYATOB B pabouee MOJOXCHHE CUTHATU3UPYET CHIDKE-
HME OaBJEHMS B HarHETATEIbHOM JIMHUM.

ITpu paBHOMEpHOIi roxaye BHU3 MHCTPYMEHT MpPOJOJIXKAET pe3a-
HMe KOJIOHHBI [0 3aJaHHOH IMyOUHBI, TIpeBpamiast B METAJUIMYECKYIO
CTPYXKY 00CalHy10 KOJIOHHY.

Ilpu oTpbiBe pe3LoB OT 33005 U NpeKpalleHU nogayu 6ypoBoro
pacTBopa nopuieHn 9 ¢ TonkaresneM /6 BO3BpalllaeTcs Mo ACHCTBUEM
MPYXXUHBI 17 B UCXOIHYIO MO3ULIHIO.

Tonkarens 16, nepeMeniasich BBEPX, NMPU MOMOILM MPYKUHHOTO
KoJipLia 28 BO3Bpaiaer pbiyary 29 B TpaHCIIOPTHOE MOJTOXEHUE.

B cnyyae He3akpBITHSI PbIYAroB OHU MPU NOXBEME UHCTPYMEH-
Ta YNUpaloTCs B TOPel, KOJIOHHBI, a TPU CO3AaHUH TSITOBOTO YCUIIUS B
22—40 xH duxcaTop 22 BRIXOOUT U3 3alI€MIeHHUs ¢ KoprycoM 19, B pe-
3yJILTaTe Yero ToNKarelb 16 nepeMeltaeTcst OTHOCUTENLHO MaTpoHa 26
BBEPX, 0CBOOOXKIas Ma3bl MaTpOHa LISt 3aX0Ja PblYaroB ¢ pe3LamH.

I1pu 3TOM pblyaru 3aHKUMaIOT TPAHCIIOPTHOE MONOXEHWE U HE MOTYT
BBIIBUHYTBCS Jaxe MMpU MpOKauuBaHUU OypOBOro pacTBopa, 4To Mo3-
BOJISIET OCYLLECTBASTh LMPKYJISILHMIO B CJTyuyae NMpUXBaTa BHIPE3aI0LLETO
YCTPOMCTBA B OTKPBITOM CTBOJIC WM BHYTPU 06CaIHOMU KOJIOHHBI.
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5.2. YerpoiicTeo Boipesatomee YB.114

5.2.1. YB.114 npenHasHayeHo 1S BbIpe3aHHUS y4acTKa 00CaaHOoi
KOJNIOHHBI fuameTpom 140—146 mm (TY 39-1190-87).
5.2.2. TexnHnueckas xapakrepuctuka YB.114 (ta6m. 4).

Tabauya 4

IuameTp Kopnyca, MM 114
JluameTp no pacKpbIThIM pe3liaM, MM 175
JinnHa, MM, He Gosiee 1890
Macca, Kr 120
[pucoenunurenbHas pesndba no FOCT 5286—75 3-88
KonuyecTBo pe3iioB B KOMILIEKTe Ha COOPKY, IIT. 5
OceBas Harpy3ka Ha pe3usbl, KH, He Gonee 40
Yacrora BpaitieHus, ¢~ (06/MuH) 0,5-1,5(30—-90)
KosnnuecTBo npokaunBaeMoii XUIAKOCTH, M*/c 0,01-0,016
Temneparypa paboueii cpensbl, °C, He OoJiee 100
CpeHsis MexaHU4ecKasi CKOPOCTb BbIpe3aHust, M/c (M/u) 0,00019(0,7)
INepenan naBneHus Ha ycrpoiictse, MIla 2,0-4,0
[1poxoaka Ha KOMILIEKT pe3LOB, M, HE MEHee 9
Bun npoMbIBOYHOM! XHUAKOCTH Boaa unu 6yposoii

pactBop 6e3 noba-

BOK a0pa3uBHBIX

VTSIKEJIMTeSe i

5.3. YcrpoiicTso Boipe3aiouee YB.216

5.3.1. ¥B.216 npeaHasHayeHo A8 Bbipe3aHUs y4acTKa 00canHoii

KOJIOHHBI TUaMeTpOM 245 MM.

5.3.2. Texnuueckue xapakrepuctuku ¥YB.216 (Ta6:. 5).

Tabauya 5
Jnamertp Kopnyca, MM 216x1,15
Juametp Hanpasasioeit, MM 230x£2,3
JluameTp no packphIThiM pe3uaM, MM 280+2,6
JlniuHa, MM 2030+14
Macca, kr, He Oonee 275+11
TpucoeauuHurenbHas pessba no FOCT 5286—75 3-117
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Oxonuanue maba. 5

KonnuecTso pe3LoB B KOMILJIEKTE Ha COOPKY, LIT. 5

Ocesasi Harpy3ka Ha pe3ubl, KH, He Oonee 40

Yacrora BpalleHus, ¢!, B peaenax 0,5-1,0

KonunuectBo npokaunBaeMoro GypoBoro pactsopa, M>/c 0,012-0,020

Temneparypa pa6oueii cpebl, °C, He Gonee 100

Tlepenan naBneHus Ha ycrpoiictee, MITa, B npenenax 2,0-4,0

CpenHsas MexaHM4ecKasi CKOpoCTb BbIpE3aHusl, M/4, 0,4

He MeHee

Macca KoMMnJieKTa NoCTaBKH, Kr 37515

YcTaHoBJIEHHBIHN pecype, 4 200

Bun npoMbIBOUHOM JKMAKOCTH Boaa unu 6ypoBoii
pactBop 6e3 106aBoK
abpa3uBHBIX YTSKE-
JUTENeH

5.4. Tpybope3s! Hapyxubie Mexannyeckue (PH)

Tabauya 6
udp Tunopaszmepa Tpy6opesa | PB-42 | PB-50 | PB-60 | PB-73 | PB-89
YcnoBHbit quametp cpezaeMbix | 33—42 | 48—50 | 60— | 60—73 | 73—89
TpyO, MM 63,5
HapyxHbslii nnamerp kopnyca, MM | 78 91 110 120 136
BuyrpenHuii npoxogHoil nua-| 59 69 86 96 110
METP, MM
IMpucoeanHuTeNbHAS pe3bOa BHKT| BHKT | BHKT | BHKT | BHKT

60 73 89 102 114
[Indp Tunopasmepa tpydopesa [PB-102| PB-114|PB-127(PB-140(PB-146
YcnoBubiil quaMeTp cpe3aeMbix [89—102| 102— | 114— | 127— | 140—
TpyO, MM 114 127 140 146
HapyxHbiit inamerp kopnyca, MM | 150 180 190 206 232
BHyTpeHHMII npoxoaHo#t aua-| 12 149 158 174 192
METpP, MM
IMpucoeanHuTensHas pe3nba BHKT| BHKT | BHKT | BHKT | BHKT

140 168 178 194 192

© Odopmacuue. HTLL «[TpombiuuncHuas 6e3onacHocTb», 2009
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5.5. ®pe3s! pa3aBUIKHbIE THAPABINYECKHE /I BhIpe3aHust 00caaHOM
KOJIOHHBI 1nameTpoM ot 114 10 219 mm

Tabauua 7
Oo0o3HaueHue | HapyxHblit | JlnaMeTp BoIpe3aeMoii IIpucoenunn-
IUaMeTp, MM | o0caaHoil KOJIOHHBI, | Te/ibHasl pe3bba 1o
MM OCT 28487-90

DP-95/114 92 114 3-76
DP-114/140 114 140 3-86
DP-114/146 114 146 3-86
DP-146 114 146 3-86
DP-146M 114 146 3-86
DP-168 140 168 3-88, 3-86
®P-219 185 219 3-147

Usrorosutens HITII «AsumyTt», T. Ya.

5.6. ®pe3bl KOJIOHHbIE PA3ABIIKHBIE /LIS BLIPE3AHHS yIACTKOB
obcamHoii KooHHbI JuamMeTpoM ot 114 10 219 Mm

Ta6auya 8
Tunopasmep | Hapyx- | lInamerp Boi- | Hapyxubiit | ITpucoenuHu-
HBIA pe3aemoii 06- | auameTp no | TeJapHas pe3b-
JIMaMeTp,| camHOU KO- | pacKpBITHIM 6ano
MM JIOHHBI, MM | nionactam, MM | TOCT 28487—90
DKP-114 92 114 140 3-66
DKP-140/146 114 140/146 182 3-86
DKP-168 138 168 215 3-88
GKP-219 185 219 270 3-147
5.6.1. Texuuueckas xapakrepuctuka ®KP-146.
Tabauya 9
JinuHa, MM 1300
MpucoeaunurenbHas pe3pda no FOCT 28487-90 3-86
Pacxon npoMbIBOMHOI XXMAKOCTH NPY BPE3KeE, J1/C 8,0-8,5
Pacxoz npoMBIBOYHO XHIKOCTH NpH hpe3epoBaHUM, JI/C 12,0
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Oxonnanue maba. 9

Tlepenan naBnenusi Ha pese npu Bpeske, MIla 4,0-4,5
[lepenan naBnenus Ha ¢pese npu ppesepopannu, MITa 2,5-3,0
YacrorTa BpaueHust, ¢! (06/MHH) 0,63-0,42

(38—42)
Harpyska, T 1-5

5.6.2. Texunueckas xapakrepuctuka ®KP-168.
Tabauya 10

JUiHa, MM 1704
IMpucoenunutennHas pesnba no FOCT 2848790 3-88
Pacxon MpOMBIBOYHOI JKHIKOCTH NMPH Bpe3Ke, Ji/C 8,0-8,5
Pacxos NpOMBIBOYHOM XUIKOCTH NMPH (hpe3epoBaHuH, Ji/c 12,0
IMepenan naBnenus Ha dpese npu Bpeske, MIla 4,0-4,5
[Tepenan naBneHus Ha dpese npu dpeseposanuu, MIla 2,5-3,0
YacroTa BpaieHus, ¢! (06/MuH) 0,63—1,0

(38—60)
Harpyska, T 1-5

H3zrorosurens HITIT «A3umyr», . Ya.
5.7. PaciumpuTtesn pa3aBiKHbIE TMAPABJIHYECKHE
Tabauya 11
O06o3Hauenue | Aunamerp paciuu- | Juamerp pacuiu- MpucoennHu-
puTens B TpaHC- | puTesisi B paGoueM | TesibHasi pe3nha no
MOPTHOM nonoxe- [ nonoxennn, mm | FTOCT 28487—-90
HUU, MM

PPT-114/146 144 146 3-76
PPr-114/152 114 152 3-76
PPI-120/240 120 240 3-86
PPI-132/168 132 168 3-88
PPTI'-138/280 138 280 3-88
PPTI'-185/380 185 380 3-147

Usrotosutesnns HITIT «AzumyTt», . Yba.
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5.8. Pacumpurenu pa3aBuxkHbie
Tabauya 12
Oo6o3HaueHue | HapyxHbiit ana- | HapyxHbiii nua- [Npucoennuun-
METp KOpIyca, MM | METP I10 BbIABU- |TelbHas pe3nba o
HyTbIM JonacTsiM, | FTOCT 28487-90
MM
PP-114/152 114 152 3-86
PP-120/240 120 240 3-86
PP-132/168 132 168 3-88
PP-138/280 138 280 3-88
PP-185/380 185 380 3-147
5.8.1. Texnnueckas xapaktepuctuka PP-120/240.
Tabauua 13
JlivHa, MM 1590
INpucoenuuurenbHas peasdba no F'OCT 28487—90 3-86
Pacxol NpoMbIBOYHO# XXHUAKOCTH, J1/C 10—12
Ilepenan naBneHus Ha dpese, MIla 4,0
Yacrtora BpalueHusi, ¢! (06/MuH) 1,33--3,0
(80—180)
Harpyska, T 1-2,5
5.8.2. Texuuueckas xapakrepuctuka PP-132/168.
Tabauya 14
JnuHa, MM 1190
IMpucoeaunurensHas pe3sda no FOCT 28487—90 3-88
Pacxon npoMbIBOYHO#M XXKUAKOCTH, J1/C 12—14
[lepenan naBneHus Ha ¢ppese, MIla 3,0
Yacrota BpauieHust, ¢! (00/MUH) 1,33-3,0
(80—180)
Harpy3ka, T 1-2,5

HazroroButens «bypuHTex», I. Yoa.
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5.9. Texuuueckas xapakrepuctuka PP-168 u PP-178
Tabauya 15
IMapameTpbr Mouneib
PP-168 | PP-178
IiHa, MM 1425 1425
JunamMeTp Kopryca, MM 140 150
JnaMeTp CKBaXXUHbI, MM 300 330
Macca, Kr 72 80
KonunyecTBo nonacreii (KOMIIEKT) Ha COOPKY, LUT. 3 3
CpenHssi Npoxo/Ka Ha KOMIUIEKT JIONacTeif, He MeHee, M:
s MATKNX TopoJT 40 40
IUIS1 CPEJHUX NTOPO 20 20
JU1s1 TBEP/LbiX MOPOA 5 5
H3rorosutens — OnbiTHBIN 3aBon BHUUBT, . KotoBo.
5.10. Tpyoope3sw! BuyTpennue mexanuyeckue (PB)

Tabauua 16
ndp Tvnopasmepa tpydo-( PB | PB | PB| PB | PB | PB | PB | PB
pe3a 48 [ 60 | 73 | 89 {102 114 [ 127 ] 140
YenosHbIiA aMaMetp cpesae-| 48 | 60 | 73 | 89 | 102 | 114 | 127 | 140
MBIX TpyO, MM
Hapyxubiii auamerp kopny-| 36 [(47,6/57,5| 67 | 82 | 90 | 102 | 110
ca, MM
[MpucoeanHuTeNbHAsA pe3bda |3-3013-38]3-50[3-50|3-66]3-73|3-76{3-88
[Indp tunopasmepa tpy6o-| PB | PB | PB | PB | PB | PB | PB | PB
pe3a 146 | 168 | 178 | 194 | 219 | 245 | 273 | 299
YenosHblii AuameTp cpesae-| 146 | 168 | 178 | 194 | 219 | 245 | 273 | 299
MBIX TpyO, MM
Hapysxnulit auamerp xopny-| 117 [ 133 | 143 | 159 | 188 | 210 | 241 | 266
ca, MM
Mpucoenunutensvras peasba| 3- | 3- | 3- | 3- | 3- | 3-| 3- | 3-

101 ] 108 | 117 | 117 | 147 | 147 | 147 | 147
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5.11. TIpope3anue u cozaaHue LieJeBUIHOIO «OKHa» B 06canHoii Ko-
JIOHHE MPOU3BOAMTCSI C MOMOLLBIO (hpe3epoB-paitbepoB Pa3TMYHOI KOHC-
TPYKLMU B COYETAHMHU C KIMHOBBIM OTKJIOHSTIOLLIUM YCTPOHCTBOM (M3ro-
toButenu HITO «Bypopas TexHuka», Byprexmaiu, ButrexHuka u ap.).

5.11.1. OcHoBHBbIE TeEXHUUYECKKE pa3Mepbl hpe3epoB-paitbepoB THMA
®PC npuseneHb! B Tao. 17, 18.

Tabauya 17
Kpatkas xapakrepuctuka ¢pe3epoB-paiidepoB
Tun OCHOBHBIE pa3Mepbl, MM Macca,
JuameTtp KoHyca O6uiast KT
HaYajIbHbIi | KOHEYHBbIii | JIMHA
1. DPC-168-1 130 50,0 380 26,0
DOPC-168-2 142 70,0 496 40,0
DPC-168-3 142 110,0 500 46,0
2. KoMOuHMpOBaHHbIi paiibep 142 50,0 520 52,0
3. PIIM-168 143 79,6 404 38,5
4. PY-168 142 50,0 456 43,0
5. ®PJI-143 143 — 1000 85,0
6. KP13-168
Dpesep-paiibep 142 — 650 34,0
Dpesep-n010ToO 142 — 260 14,0
7. PK-118 118 — 593 47,0
8. PK-146 143 — 1670 99,0
Ta6auya 18
Kpartkasi xapakTepncTHKa KOMILIEKTOB (hpe3epos
HaumeHoBaHKe Komrmiekr Komrmnekr Komrunekr
dpe3 (KP-124) | dpes (KP-142) | hpes (KP-151)
st 146-mMm st 168-Mm s 178-mm
KOJIOHHBI KOJIOHHBI KOJIOHHBI
Jduamerp, MM 124 142 151
YacroTa BpalieHus, ¢ 0,5-2,0 0,5-2,0 0,5-2,0
[pucoeauHuTebHas 3-76 3-88 3-88
pe3bba
YC/I0BHBII iaMeTp KO- 146 168 178
JIOHHBI, MM
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5.11.2. ®pesep-paitbep (PPC) usroraBnuBaercsi B KOMIUIEKTE, B
KOTODBI/ BXOAAT TpH paitbepa /IS MocaenoBaTeJbHOTO yBeJIUYeHHUs
«OKHa».

5.12. OCHOBHBIMU 3JIEMEHTAaMH KJIWHA-OTKJIOHUTEJSI SIBASIOTCA
TPHM y37a: oropa, KIMH-OTKJIOHUTEb K CIYCKHOM KAuH. Ornopa nme-
eT IuiallleyHble 3aXBaTHbIE YCTPOMCTBA ISl 3aKpEIIEHUs ee ¢ KJIU-
HOM B o6caiHOi1 konoHHe. CryckHO# KJIMH (Tabn. 19) coennHsieTcs
C KJIMHOM-OTKJIOHUTEJIEM OBYyMs1 60OJITAMM M CJIYXXHT JUIS CIycKa OT~
KJIOHUTEJNISI B CKBAXKUHY.

Tabauya 19
OcHoBHbIe pa3Mepsb! KIHHbEB-OTKIOHUTe.IEi,
CTAHOHAPHBIX LISl 00CAAHBIX KOJIOHH AHaMeTpoM 146—168 mm
(TY 39-01-596—80, TY 26-02-206—75)

[udp Juametp |dnuna, | Yron nakno- | Macca, | ®opma kauna
KJIUHA, MM | MM Ha, rpaj KT
OI1-168 136 6000 1,5 490 [Tnockuii
OT3-115-1 115 5865 2,5 315 XKenobyarhiii
0T3-134-1 134 6140 2,5 416 JKenobGuathiii
03C1-168 136 4900 2,5 — KenoGuarslii

Tabauua 20
OcHoBHble pa3Mephbl KJIIHHbEB-OTKJIOHHTeJeii
JLJist 00canHBIX KoJjiond 146—178 Mm
Haumenosanue | KOI- | KOII- | KOII- | KO- | KOII- | KOII- | KOIl-
115.M | 11511 | 115.C | 135.M | 135.11 | 135.C | 140.M
1 2 3 4 5 6 7 8

Hapyxubiit qiua- | 115 115 115 135 135 135 140
METP, MM
JnunaxiuHas | 3955 | 4390 | 4505 | 5135 | 5135 | 5340 | 5260
cbope
JnuHa xenoba 2500 | 2580 | 2500 | 3100 | 3100 | 3120 | 3200
KJIMHA, MM
JnuHa HakinoHa | 2,5 2,5 2,5 2,5 2,5 2,5 2,5
XKejoba KJIMHa,
rpag
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1 2 3 4 5 6 7 8
YcnoBHbII aua- 146 146 146 168 168 168 178
MeTp obcanHoM
KOJIQHHBI, MM
Macca, Kr 195 225 230 305 305 340 350

VI. HIOATOTOBUTE/IIbHBIE PABOTbI K 3ABYPUBAHUIO
JOITOJTHUTEJIbHOI'O CTBOJIA

6.1. CTpOUTENBCTRO NOTIOJHUTENBHBIX HAKJIOHHBIX M TOPU30HTAIb-
HBIX CTBOJIOB U3 3KCIUTyaTaLlHOHHOM KOJIOHHBI MOXET OCYLLECTBIIATHCS
B 3aBICMMOCTH OT KOHCTPYKIIMM U IIPOEKTHOM INYyOHHBI CKBaXUHBI, C
TOMOILbIO CTALMOHAPHOI OypOBOii YCTAHOBKH, @ TAKXKE C MepeaBUX-
HBIX YCTaHOBOK IPy30MONbEMHOCTBIO HE MeHee 60 TOHH, HalpuMep,
A 60/80, APB-100, BP-125, KOPO-80, MBY-60/80BC (Poccus), a
TaKXe 3apy0exXHbIX MEPEABUXKHBIX YCTAHOBOK (Tadn. 21, 22, 23, 24).

Tabauya 21
Texnnyeckne napamMeTpbl ArperaTos JJisi PEMOHTA M OYpeHHs CKBAXKHH
[MapameTpsl Tun ycTaHOBKHM
AP-60 |A60/80| APB- | BP-125
100
1 2 3 4 5

[py3onoabemMHocThb Ha Kproke, KH:

HOMMHaJIbHAast — 600 — 750

MaKCUMaJlbHasi 600 800 1000 900

HauGosbiuas raybuHa CKBaXXUH, M:

npu OypeHuHu:
OypunbHbie TpyOnt auamerpom| 2000 | 2000 | 2500 —
114 mm
OypunabHble TpyObl auamerpoM| 2500 | 2500 [ 3500 2500
89 MM

MPY PEMOHTE U OCBOEHUHU:
TpyObl IMaMeTpoM 89 MM 3500 | 3500 | 5000 —
TPYObI IMAMETPOM 73 MM 5000 | 5000 | 8000 6400
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1 2 3 4 5
Jlnana3soH ckopocrTeii nogsema kpro-| 0,19— | 0,13— | 0,15— [ 0,1-1,54
Ka, M/C 1,6 1,6 1,44
HoMep cxeMbl NprBoAa YCTAHOBKU® | 1 1 1
CyMMapHas MOIHOCTh NpuBoja oc-| 220 220 330 500
HOBHBIX MEXaHU3MOB YCTAHOBKH,
KBT:
OypoBoii 1ebenKkn 220 220 320 302
poTopa 160 160 130 170
OypOBbIX HACOCOB 220 220 220 | 470 (2wT)
(2wr) | (2wr) | (2 wt)
OcHacTKa TajieBOi CUCTEMBI 3x4 3x4 4x5 4x5
OunameTp KkaHara, MM 25 25,5 25 25
MouHocrs OypoBoro Hacoca, KBt 110 110 110 235
Haubonbiiee pabouee naBneHue,| 32 32 32 40
MIla
HaunGonbwas (uacanbHag) nomava,| 22 22 22 26,7
am3/c
JlnnHa ceeun, M 16 16 16 1621
Iuametp orBepcTHa B cTOjIE poTo-| 410 410 410 560
pa, MM
Tun BeILIKY Teneckonuyeckasi AByXCEKLIMOHHAsA
HaKJIOHHAas
¥Yron HakJIoHa BBILUKY B paboyeM no-|  6° 6° 4° 31 3° 30’
JIOXKEHUH
Paccrosinue ot Topua pame! 1o ocu| 1050 [ 1050 | 2070 1650
CKBaXXHHbBI, MM
Bbicora MauThl OT 3eMM 10 OCH KpOoH-| 22 22,4 30 39
Os0Kka, M
Bricora nona patoueit uiowanku, M| 1,2— | 1,2— | 2,2— 6,4
2,5 2,5 4,0
IMpocBeT a5l yCTAHOBKU CTBOJIOBOM| 2,2 2,2 3,2 5,05
4yacTH ¢OOPKU NPEBEHTOPOB, M

* [puBoa 6ypoBoit neGeaKit U poTopa OCyLIECTBASETCS OT 0OLLEro ABHraTesl, npuson Oy-
POBBIX HACOCOB — UHAHBHAYABHO.
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1 2 3 4 5
EMKocTb Mara3uHoB nosateil (wis 6y-| 3000 | 3000 | 5200 |4600 (npu
PWIBHBIX TPYO A1aMeTpoM 73 MM NIpU JUIMHE CBe-
JUTMHE cBeyd 12 M), M yu 16 M)
MonraxHas 6a3a KpA3-| BA3- | BA3- |llaccu
65101 | 69507 | 69507 [M3KT-
79191,
npuuen
4M3AIl-
9859
Macca ycTaHOBKM, KT 26 000 | 37000 ] 12500 ] 265000

Uzrorosurenn: AP-60, A 60/80, APb-100 — HITAK «PaHko»;
APB-100 — AOOT «KyHrypckuii MaiiiHOCTPOUTENIbHDBI 3aBOA»;

BP-125 — AOOT«B3BT».

Tabauya 22
Kparkas cmenmguxanms Ha caMoxo/iHbie Oyposbie ycranoBku ¢pupmbt «IRI»
IpyzonoabeMHOCTL OYpOBO#, T 125 100 80
Cepust 750 400 300
[IpuMeHeHuUe Bypenue, | Bypenue, | Bypenue, pe-
PEMOHT | PEMOHT | MOHT, OCBOEHHE
MouHocTb, a.c. (KBT) 800 (600) [ 500 (375) 360 (270)
KonunyecTBo aBurateneit 2 1 1
[py3onogbeMHOCTb MAUThI, T 125 (160) | 100 (125) 80 (100)
(API 4F)
BricoTa MauThl, M 35,6 32,3 29,3
HapyXHble OTTSXKH Ectb Ectb Ectb
OcHacTka Taneit 65 S5x4 5x4
Croiiku U1t HU3KUX TEMNEPATYP Ectb Ectb Ectb
Tun ne6eaxu (O — ogHobGapabau-{ O/ o/ o/
Hag, [l — nByx6apabaHHas)
Ipy3onoaseMHoCTb ONHOIM TAMM, T 18,5 18,5 18,5
Tun BpaiaTenbHOro NpUBoAa Mexaunu- | [uapasnu- | Iuapaenuyec-
YECKHUIA YECKUM, KW, MEXaHU-

MEXaHU-
YeCKUH

YecKuit
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Tabauya 23
Kpatkas cnemidukanus Ha caMmoxoubie OYpoBbIe YCTAHOBKH (ppMbI
«IDECO»
Tun Moui- |Cpen-| TabaputHbie pasme- | Boi- | Ipyso-
HOCTb, JI.C.| HMiA pbl, M cota | noab-
BEC, T |yiMHa| WHK- | BbicoTa| MA4Y- | EMHOCTb
pyUHa Tbl, M | MAQYTHI, T
DIR-3000 329 36,8 | 16,7 | 2,5 4,0 29.4 89,0
DIR-5000 375 46,0 | 17,7 | 2,5 4,0 31,8 92,8
DIR-7000 750 56,0 | 19,5 | 3,0 4,0 33,8 115,0
(2 arper.)
DIR-800 882 62,5 | 19,8 | 3,0 4,0 34,1 158,3
(2 arper.)
DIR-900 950 69,6 | 19,8 | 3,0 4,0 34,1 200,0
(2 arper.)
Tabauya 24
Texnuueckas xapakrepuctuka HBO 2500/160 ITIBM
Honyckaemas Harpy3ska Ha kpioke, KH (1c) 1600(160)
YcnoBHas rnybyrHa 6ypeHus, M 2500
CKOopoCTb NoABEMA KPIOKa, M/C 0,15-1,5
JlnaMeTp oTBEpCTHS B CTOJIE POTOpPA, MM 700
OtMeTKa nosa 6ypoBoil miomangku, M 6,6
MoliiHOCTb Ha Bxolie 6ypoBoii iebeaku, KBt 550
Hnamerp bapabaHna eGeaKy U ero JUIMHA, MM 450x990

TopmoXeHMe KOJIOHH TpyO NMpH CITyCKe

JIEHTOYHBIM TOPMO30OM U
BCIOMOTaTeIbHbIM TOPMO-
30M Tina TOI1-45Y

PerynupoBatue nogaun 100Ta

Topmo3som tuna TAI1-45Y

JuameTtp TaneBoro KkaHara, MM 28
OcHacTka TajeBoii CUCTEMbI 4x5
MoiHocTs 6yposoro Hacoca YHBT-600, kBT 600
MakcumanbHoe pabouee nasneHue Hacoca, MIla 35
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Oxonuanue maba, 24

Potop Tuna P-700 c yrioBbIM peyKTOpoOM

[oxbEM B paboyee NnoJoXeHUe

MakcuManbHbIi KpYTSLIKAH MOMEHT Ha CTOJE 5000

poTopa, Krc'M

Beptmor YB-160 MA ¢ KOHU4€CKUM IOALMKII-

HHUKOM

MakcrmansHoe pabouee AaBiEHHE B BEPTIIO- 35

re, MIla

Tunm BellIKK C nepenHeii OTKphITOM Ipa-
HbIO, HAKJIOHHasl, U3 TpeX
MOYJIbHBIX CEKLIHi1

MOHTaX B FOPU3OHTAJILHOM MOJIO-

KEHUHU
C NOMOIIBIO TCJECCKOINN-

YECKHUX THAPOUMJIMHAPOB
Tlose3Hast BLICOTA BBIIUKH, M 31
JnvHa GypujbHOI cBeUr, M 18

BMecTHMOCTL Mara3uHoOB OYpWJILHBIX CBeYeil

1000 M TpyOB! cTalbHBIE
2 114 mm; 2052 M TpyOBI
JIBT & 129 mM; 120 M TpY-
661 YBT & 203 MM

OcHoBaHue 6ypoBOii IIOIAAKY

[TonepeuHoro Tvna, Ha
TeJIECKOMMUYECKUX CTOM -
Kax, MOJHHMAaeMoe C Mo-
MOLLBIO TAJIEBOH CHUCTEMBI

CBUHYMBAHHE U pa3BUHYMBAHME TPYD
rpy30MnoabeMHbIe paGoThbI

WJIM KpaHa
Harpyska Ha nogporopusie 6anku, kH (1c) 1600 (160)
Harpyska Ha noncseuHuk, KH (T¢) 960 (96)
Cpencrsa MexaHU3alIUH:
3axBat OypUJIbHBIX TPYO MHEBMOKIIMHbS
IMMKP-560M-OP

Koy 6ypoBoii Tuna AKb
NnHeBMoJiebenka 3 Tc

TaJlu pyYHblE YepBAYHbIE
anst MoHTaxa [1BO-51cu B
Moayse Hacoca — 0,2 Tc
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6.2. Tpy ¥crnonb30BaHUM NEPEABUXKHBIX OYPOBBIX YCTAHOBOK MpO-
M3BECTH MOHTaX OypOBOTro 060pynOBaHUS: BBILLKY WIM MauThl ZOCTa-
TOYHOIl IPY30MOALEMHOCTH, poTOpa, 06CcClieYBaIONICIO BPalECHUE
MHCTpYMeHTa ¢ yactotoi 0,5—1,5 ¢!, Hacoca ¢ Mpou3BOAUTENILHOCTHIO
10 0,020 M3/c, UMPKYNIALIMOHHOMR CHCTEMOM C ABYX-TPEX CTYNEHYATOM
OUYHUCTKOH U KOHTPOJIbHO-U3MEPHUTEIbHBIMH MPUOOPaMH.

6.3. IlpoBecTi Bce HEOOXOIMMbIE PEMOHTHO-U30JISILIMOHHbIE pabo-
ThI coriacHo MHCTpyKIMHU 1O JIMKBUAAUMH, KOHCEPBALIMK CKBaXXUH U
060pyIOBaHUS UX YCTHEB U CTBOJIOB, YTBEP3KIEHHOM MOCTAHOBJIEHUEM
kosnerun Tocroprexnansopa Poccuu ot 19.08.94 Ne 51.

6.4. Ecny 3T0 He0OXOAMMO, TO Ha YCThe CKBAaXXHHbI MOHTUPYETCS U
ONpPECCOBBIBAETCS NPOTUBOBBIOPOCOBOE 060pynOoBaHMe cornacHo Tex-
HUYECKHUM ycjioBUSIM Ha MoHTax [TBO.

6.5. ITpoBecTH C MOMOLIBIO THPOCKOTTMYECKOTO MHKJIMHOMETPa U3-
MepeHUe MapaMeTpoB (HaKTUUECKOM TPAaeKTOPUU CKBAXUHBL.

6.6. YctaHOBUTBH NaKep WM LIEMEHTHBII MocT (He MeHee 50 M)
BHYTpPHY 00CaHO# KOJIOHHBI [UTSI OTCEUCHUST HUXHEM YacTH o6caqHoii
KOJIOHHBI.

6.7. [po1absioHMPOBaTh IKCILIYaTaLMOHHYIO KOJIOHHY TPyOUaThiM
11aBJIOHOM JUTMHO# He MeHee 3 M U IMaMeTpoM Ha 3—4 MM MeHee BHYT-
PEHHETO InaMeTpa KOJIOHHBL.

6.8. Onpenenuth MecTonoJIoXeHUE MYGDTOBBIX COeAMHEHHI1 oOcan-
HBIX TPYO C MOMOILLIbIO MArHUTHOTO JIOKATOpa My(T.

6.9. IlpoBepUTh repMETUYHOCTH IKCIUTYaTALIMOHHO KOJIOHHBI 11y~
TEM €€ ONpPEeCcCOBKYU JaBJIeHHEM, BEJIMUMHA KOTOPOro onpenessiercs
re0JI0rn4ecKoii cyx00i npeanpuATHS.

6.10. PexoMeHayeTcsl MpoBecTH Ne(eKTOCKOMMIO 00CaaHON KO-
JIOHHBI.

6.11. ITIpy OTCYTCTBMM LIEMEHTHOTO KOJIblia 32 06CanHOM KOJIOHHOIA
MPOCTPENATL KOJOHHY HUXE WHTEpBaia 3a0ypHBaHHS U MPOU3BECTH
3aTpy0HOE LIEMEHTUPOBAHME C MOABEMOM LIEMEHTA HE MEHee YeM Ha
20 M BblllIe HHTEpBaJa 3a0ypHBaHUSI.

6.12. O6opynoBaHe 1 MHCTPYMEHT NOJIXHbBI 00ECIeYNTh BO3MOX-
HOCTb paGoThl ¢ UCTIO/Ib30BAHUEM OYPHIBHOTO MHCTPYMeHTa & 73 MM
u D89 MM.
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6.13. KoMruiekT nepeBoIHUKORB, KanuOpaTopos, LIEHTPATOPOB, 3a-
OOiiHbIX IBUraTeNieii, OTKJIIOHUTEE, 111a0I0HOB IS IOJIOT M KOJIOHHbI
JIOJIXEH COOTBETCTBOBATh BHYTPEHHEMY IMAMETPY KOJIOHHBI 1 T03BO-
Jatb cobupatb KHBK B 106bIx coueTanusx. I1pu cGopke GYpUIbHBIX
Tpy6 & 73 MM unu & 89 MM B CBeUH C IpHeMHBIX MOCTKOB BY npous-
BOLUTCS UX KOHTPOJIbHbINA 3aMep U uiabnoHuposaHue. JlnunHa wabno-
Ha 50 MM.

VII. YCTAHOBKA IEMEHTHOI'O MOCTA

7.1. C noMouibio KaBepHOMepa, rpodujieMepa oOnpeae/MTh rore-
pPEUYHBbIE pa3Mephbl CTBOJIA CKBAXXKMHBI B UHTEPBAJIE YCTAHOBKU LIEMEHT-
HOTO MOCTa.

7.2. [IpousBecty 3aMep (hakTUYECKOI TEMIIEPATYphl B MHTEPBAJIE
YCTAaHOBKHM MOCTA.

7.3. OnpenenuTh MapKy LIEMEHTa U KOJIMYECTBO PeareHTOB — pe-
TyJISITOPOB CPOKOB CXBaThIBaHUSI TAMIIOHAXKHOTO PacTBOpa UCXOIS U3
JMHaMUYECKOM TeMIepaTyphl ¥ pacyeTHOM MPOAOIKUTENbHOCTH MPO-
Lecca LIeMEHTUPOBaHH.

7.4. I1pousBecty cnyck OypuiibHbIX TpyO i HKT no HuxHeit oT-
METKH YCTaHaBIMBaeMOI0 MOCTa, IIPOMBITb CKBaXXKHHY JI0 MIOJIHOTO BbI-
paBHUBaHMSI TapaMeTpoB OypOBOro pacTBopa.

7.5. TIpou3BECTH TEXHOJIOTHUYECKYIO OMEPALUIO MO YCTAHOBKE Lie-
MEHTHOTO MOCTA.

7.6. Ipoussecty nMoxbeM OYpPUIbHBIX TPYO 10 BEpXHEH OTMETKHM
MoOCTa.

7.7. TIpOMBITh CKBaXUHY IJIs1 YOQJIEeHUS] U3JIMILIHETO LEMEHTHOTrO
pacTBOpa, MOAHATL UHCTPYMEHT M OCTaBUTb CKBaXXHHY Ha BpeMs 3a-
TBepAeHus LemeHta — O3L1.
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VIII. TEXHOJIOTUS BBIPE3AHMA INEJTEBUIHOTI'O «OKHA»
N YACTH OBCAJHOU KOJIOHHBI

8.1. TexnoJiorns BbIpe3aHUs 4YACTH 00CANHOM KOJIOHHLI

8.1.1. B 3aBucuMocCTH OT 1MaMeTpa 00CalHOI KOJOHHEI BblOpaTh
OypuUNBHBIN MHCTPYMeHT AvamerpomM 73 MM uau 89; 101,6; 114,3 MM u
yTSXKeJIeHHbIe OypUIIbHEIE TPY6OBI IHaMeTpoM 95 MM it 108 Mum, 146 MM
utnHoi He MeHee 80—100 M. BypuibHBII MHCTPYMEHT ONpeccoBaTh IS
MPOBEPKH Ha FEPMETUYHOCTD.

8.1.2. B ciyuae npuMeHeHUs YHUBEPCAJILHOTO BLIPE3aIOLIEro YCT-
poiictBa (YBY — 168, 178, 219, 216/245) anst paGoThl Ha TEXHUYECKO#
Bozie ucnonbayercs: YBY ¢ Hacankoit B 3aBoAcCKO# cOopke, a wist pabo-
THI Ha 6yPOBOM pacTBOPe HEOGXOAMMO YCTAHOBHTDb HACAIKY C IMPOXOJ-
HBbIM ceyeHueM 14 mm.

8.1.3. [IpoBepuThL HaEXXKHOCTb PACKPBITHSI Y 3aKPBITHS PE3LIOB BbI-
pe3arolero yCTpoiicTBa MyTeM NMPOKaUMBAHUS Yyepe3 HEro BOAbI WU
6ypoBoro pactsopa B koauuectse 0,01—0,012 M3/c, npu 3TOM nepernan
JlaBJieHUsI Ha YCTPOICTBE OJIXKeH ObITh B ripefenax 2,0—4,0 MIla. IMpu
MPOKaYMBAHUM BOIBI UK 6YPOBOTO PaCTBOPA Pe31ibl IOKHBI BHIIBH-
raTbCci U3 KOpIyca, a nocje mpekpaleHus UIMpKYIsUMH NOJHOCTbIO
«YTaruiuBaThCsi» B KOPIYC.

8.1.4. B coctaB MHCTpYMEHTa PEKOMEHIYETCST BKJIIOYATh YIapHbie
MEXaHU3MbI — $IChI.

8.1.5. Tocne crmycka BbIpe3alolero yCTpoicTBa Ha MPOEKTHYIO I1y-
6uHy, HHXe MydTOoBOTO cocnrHeHus Ha (0,5—1,0 M, npUCTyNUThH K Ipo-
PE3aHUIO CTEHOK 00CaHOI KOJIOHHBI.

8.1.5.1. YuyacTok aKcrutyaTallMOHHO KOJIOHHBI, MOJUIEKAILMIA yna-
JIEHUIO C TIOMOLLBIO BbIpe3alonero yctpoiictsa Tuna YBY (koHCTpyK-
uuu BHUUBT, dupmet VEATHERFORD mapku HI-FLOV unu apy-
TUX, BHIMYCKAIOIIMXCS pa3MepoM ot 5,5” mo 13,375”), onpenesnsiercst
MCXOMS1 U3 TE0JIOTO~-TEXHUUECKUX YCIIOBHI OCJIOXXHEHHOTO CTBOJIa, Ha-
JIMYMST KAYECTBEHHOTO 1IEMEHTA 32 KOJIOHHO# U BEJTMUUHBI IPOEKTHO-
TO CMELEHHsI HOBOTO 32005 OT 326051 paHee NPOOYPEHHO CKBaXMHBI
[4,5,6, 11, 12, 23].
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HeobxonvMas JiMHa BEIPE3aEMOro yyacTKa 00CcaiHOi KOJIOHHBI C
YUYETOM OCJIOXKHEHHIA, 00YCNOBJIEHHBIX XeJ100000pa3oBaHKHEM, ONpe-
zensiercs no ¢opmyiie

L=K (I +Rsin0)+ , 17
(h+Rsind)+-2 5 an

rae L — JUuiMHa BBIPE3aeMOro y4acTKa, M;

I — paccTosiHMe OT TOpLia J0JI0Ta 10 UCKPUBJIEHHOTO NepeBOI-
HUKAa OTKJIOHUTEJIS, M;

R — pamuyc UCKpHBJIEHMSI CTBOJIA CKBaXUHBI, M;

K — xoadhdUuMeHT, yYUTBHIBAIOLLMIA BO3MOXHOE YBEJIMYEHUE UH-
TepBasia 3a0ypuBaHus, K= 1,1;

— Dﬂ
0 =arccos I—E—E , (18)

rae 6 — yroj BbIXoJa AOJOTa U3 CKBaXKUHBI, Tpaj;
Dl1 — J[MaMETp L0JI0Ta, M;
D, — nuamerp 3aMKa OypU/IbHOM KOJIOHHBI, M.

8.1.6. YTouHeHWe MHTEPBAJIa BLIPE3KU M OTOMBKHU MYy(dT MOXHO J10-
MOJIHUTENIBHO NTpou3BecTH ¢ noMolibio 'K-JIM B akcriyaTauoHHOI
KOJIOHHE U OYpUJIbHOM MHCTPYMEHTE.

Cob6parb KOMNOHOBKY B Takoil nocneaosatesbHocTu: YBY, onHa
TpyOa YbT, penep, OypuibHble TPYOBI.

IIpoussecTy TOUHBINA 3aMep pacCTOSIHUS OT penepa J0 Bblpe3alo-
wux HoXeil YBY.

KoMrnoHoBKa onyckaeTcs 10 rJiyOMHbI IPOM3BOACTBa paboT corac-
HO «Mepbl» OYpUIIbHOTO MHCTpYMeHTa. [10 OkoHYaHUM crTycKa Oypuib-
HOTO0 MHCTPYMEHTA MO penepy NpoM3BOAMUTCS MPUBSI3Ka BHIPE3AIOLIETO
YCTPOWHCTBAa OTHOCUTEJIbHO MY(DTOBBIX COEIMHEHU I SKCIUTyaTallMOHHOM
KOJIOHHBI TeO(U3MUECKUMHU METOJaMH, HarpuMep JOKaTopoM mychT
(FK-JIM) nyrem HanoxeHust kpubix ['K-JIM B GypunbHOM UHCTpY-
MeHTe U FK-JIM B 06cagHoii KoNoHHE.

8.1.7. BkiouuTth pOTOpP U BpaLiaTh OYPHUIIbHYIO KOJOHHY (BbIpe3a-
Iollee ycTpoiicTBo) ¢ yactotoit 0,5—1,0 ¢! (30—60 06/MuH).
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IMpu dpeseposanun KosoHH U3 crtaneit J-55, K-55 nonbupaercs
MOBBILLIEHHAs YaCTOTa BpallleHUsI U TOHMXXEHHasl Harpys3ka.

ITpu dpesepoBaHnm KojaoHH U3 cranei P-110 u N-80 syuie uc-
M0Jib30BaTh MOHMXEHHYIO YAaCTOTY BpalleHUs] U MOHWXEHHYIO Ha-
TPY3KY.

8.1.8. BkimounTb 6ypoBOii HACOC M TIPOKayMBaTh OYPOBOIi PacTBOP
B kosinuectse 0,01—-0,012 m3/c.

8.1.9. Yepes 15—20 MMH NpUCTYNUTh K NIoJaye MUHCTPYMEHTA BHU3
MpY oceBoii Harpy3Ke Ha pe3ubl ot 5 1o 10 KH, nocrenerHHo yBeanuuBas
KOJIMUECTBO MpoKaunBaemoi xxuakoctu 1o 0,014—0,016 m3/c. [Tpope-
3aHHME CTEHOK 00CaqHO KOJOHHBI (PUKCUPYETCS MO PE3KOMY CHHXE-
HUI0 nepenana nasiaeHus Ha 1,0—1,5 MI1a, uro xapakTepu3yeT NosHoe
PacKphLITHE PE3LIOB BLIPE3AIOLIETO YCTPOUCTBA.

®pesepoBaHHe XejlaTeJlbHO BeCTH 0e3 HapaulMBaHUs KOJIOHHBI,
0COOEHHO IMPH MJIOXOM Ka4€CTBE LIEMEHTUPOBaHUS1 006CaTHOI KOJIOHHBI.
[Mocne okoHuaHust hpesepoBaHuUsI CEKLIMU 10 HCKYCCTBEHHOTO 32004 B
00canHOM KOJIOHHE JOJIKHO OcTaBaThCsl He MeHee 35—40 M.

8.1.10. IMocne nosiBieHUs B OYypOBOM pacTBope Ha MOBEPXHOCTU Me-
TAJUINYECKOI CTPYKKU IIMPUHOMNH HE MEHee 5 MM U 3aKOJIOHHOTO Lie-
MEHTHOTO KaMHSI PUCTYIUTD K TOPLIEBAHUIO 00CanHOM KOJIOHHBI NP1
4yacToTe BpauleHuss UHcTpymeHTa 1—1,5 ¢! (60—90 06/MuH) u oceBoii
Harpy3ke 10 40 kH.

8.1.11. Yepe3s kaxnpie 0,5—1,0 M ppe3epoBaHust 06caqHONH KOJIOH-
HbI MPOU3BOAUTCS NPODHUIAKTHYECKasT TPOMBIBKA.

JIyymium ¢ TOUKM 3peHUsT BHIHOCHO# CITOCOOHOCTH MeTajuinyec-
KO CTPYXKHU NpH ¢(hpe3epoBaHUU SIBJISIOTCS MOJMMEPHBIE PAaCTBOPHI,
Ha BTOPOM MECTE — IJIMHUCTbIE PACTBOPHI, @ 3aTEM — PacTBOPLI HAa He-
dbTaHoit ocHoBe. [Tpu 3TOM peKOMeHIyeTCsl MUHUMAIbHAS BA3KOCThb
6yposoro pactsopa 30 cIl.

8.1.12. CkopocTb NoToKa 0YpoBOIo pacTBOpa sIBJISIETCS pellialoIuM
dbakTopoM 1S obecriedeHus1 BbIHOCA CTAJIbHOM CTPYXKHU B Npoliecce
dbpesepoBanust cekumn. MuHMMajibHast HE0OXoaMMasi CKOPOCThb MOTO-
Ka B 3aTpYOHOM NPOCTPaHCTBE ONpeaeisieTcs no gpopmyJie
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D'?_Dg’l'

v, =14,41 (19)
P

rae ¥, — cKopocTb ITOTOKa PacTBOpa B KOJIBLLEBOM NPOCTPAHCTEE, M/C;

— BHYTPEHHUI MameTp 00CamHOI KOMOHHLI, MM;

D, — HapyxHbiii AvaMeTp OypHibHBIX TPYO un YBT, mm;

p — IUIOTHOCTb GYpOBOro pacTBopa, Kr/m>.

8.1.13. Ins yMeHbllUeHUS] BO3MOXHOCTH BO3HMKHOBEHUS OCIOX-
HEHUM, CBS3aHHBIX CO CTAJIbHOM CTPYXKOi1, pPEKOMEHIYETCSI MPOKAaYU-
BaTh B3KMeE Mavyky pactBopa yepe3 Kaxabie 3,0—4,5 M ¢pesepoBaHus
00cagHOi KOJIOHHBI.

Jlnst aTOro ocraHaBaAMBAlOT MNpoliecc ¢hpe3epoBaHUs U 3aKayuBa-
10T Ha 3a60#i nauky pactBopa Bsi3kocTbio 70—80 cI1 npu nogaye oko-
510 0,008 M3/c.

8.1.14. Tpu dpe3epoBaHnM 00CaTHO KOJOHHBI B CKBOKHHE C 00JTb-
LIMM YTJIOM HaKJIOHa Nepeji IPOKauKoil BbICOKOBSI3KOM MAUYKH pacTBOpa
PEKOMEHYETCs 3aKa4yaTh a4YKy pacTBOpa ¢ HU3KOM BA3KOCTbIO. Mu-
HUMaJlbHasl CKOpocTb OYpOBOro pacTBopa B KOJIbLIEBOM MTPOCTPAHCTBE
JoyiHa 6biTh 0,65—0,70 M/c.

8.1.15. Tpouecc paspyleHust 06canHOi KOJIOHHBI NPOAOIXKaeTCs
J10 TPOEKTHOM IJIYOMHBI UJIM MOJHOTO cpabaTbiBaHUs pe31oB YBY, ko-
TOpPOE COMPOBOXAAETCS PE3KUM M3MEHEHHEM MEXaHMYECKOi CKOpO-
CTH (B 3aBUCMMOCTHU OT IPYIIIbI TPOYHOCTH 00CaIHON KOJTOHHBI CKO-
POCTb pa3pylUeHHUsI MOXeT cocTaBuThb 0,4—1,2 M/4, MydTOBOTO COeam-
Henus — 0,1-0,3 m/u).

8.1.16. Ilepea monbeMoM OYpUIIBHOrO MHCTPYMEHTa Ha IOBEPX-
HOCTb NPUNOAHATb UHCTPYMEHT Hal «3aboeM» Ha 0,1-0,2 M 1 npo-
MBITb CKBaXKMHY B TeueHHe 1—1,5 LHKIIa ¢ NPOM3BOAUTEILHOCTBIO Ha-
coca 0,014—0,016 M3/c.

8.1.17. OTKITIOUMTD HACOC U MPOU3BECTH NTOJBEM BhIPE3AIOLLETO YC-
TPOMCTBA U3 CKBAXKUHBI.

8.1.18. Ins nmponoyixeHus: paboTsl 3aMEHUTD pe3Libl, TPOMU3BECTH
CIYCK MHCTPYMEHTA B CKBAXHMHY TaK, YTOObI pe3libl HAXOAWIUCh Ha
0,3—0,5 M BblllIe HUXXHE OTMETKH BBIPE3aHHOIO Y4acTKa KOJIOHHBI, U
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MPOAOJIXUTD TOpLEBaHHUE. B ciyyae HeoOx0aMMOCTU OCYLIIECTBIISIETCS
paspylueHue My(hTOBOTrO cOeAMHEHHUS1 00CanHO KONOHHBI.

8.1.19. INocne 3aBepLIEHUS TEXHOJIOTMYECKOTO 3Tana Bbipe3aHusi
yuyacTka 06canHO KOJTOHHBI TPOMBITh CKBa>KMHY U TPOU3BECTH MOIb-
€M BBIPE3aIOILETO YCTPONCTBA U3 CKBAXKMHBI.

8.1.20. YTOoYHUTB IIMHY BbIPE3aHHOTO y4acTKa 00CaAHO KOJIOHHBI
3JIeKTpoKapoTaxeM (Ipu HEOOXOUMOCTH).

8.1.21. IpoBecTu TexHUYECKOE 0OCTY)XUBAHUE BbIPE3aOLIEro yc-
TpoiicTna.

8.1.22. CnycTUTb «OTKDBITbIt KOHEL» OYpUJILHOTO UHCTPYMEHTA.
CKBaXXHHY TILATEJILHO NPOMBITh U151 YIAIEHUSI METAJUTMYECKON CTPYX-
KU ¥ MO ClelyaabHOMY TJIaHy MPOU3BECTH YCTAHOBKY 1LIEMEHTHOIO
MOCTa C YCKOpUTeJIeM CXBaThIBAHUS C TAKUM PacyeTOM, UTOObI BbICOTA
LIEMEHTHOrO KaMHsl Obljia BbILIE BEPXHE M HUXE HUXHE YacTH BbI-
pe3a KoJIoHHBI Ha 30—50 M.

8.1.23. IMocne O3] B TeueHue 48 4 LeMEHT pa30ypUTh «MPSIMOIi»
HeopueHTupyeMoit KHBK 1o BepxHeii yacTu BbIpe3aHHOrO yyactka
mitoc 0,5 M, ¢ TeM YTOObI HE JONYCTUTb paboTy 0J0Ta B 00CaXKEHHOM
YacTH BO U30exXaHue MOJOMKU 3yObeB.

8.2. TexHoJiorns co3aaHus MEIEBHIHOTO «OKHA» B 00CAXHOII KOJIOHHE

8.2.1. BckphiTHEe «OKHa» B 00CafiHOii KOJJOHHE OCYLLECTBIISIETCS C
MOMOILLIO HanpaBJsolIero KIWHa-0TKIOHUTENS U (hpe3epoB-paiibe-
poB [23, 24, 25, 26, 29].

8.2.2. IMoarorosuresibHble paGOTHI IPOU3BORSTCS COTIIACHO pas,. 6.

8.2.3. Ilepen criyckOM KJIMHA-OTKIOHUTES MPOBECTH CIIEAYIOLINE
onepauluu.

8.2.3.1. OueHka BO3MOXHOCTH CBODOJHOIO CIycKa KIMHAa-OTKJIO-
HUTEJIS] K MECTY €ro YyCTaHOBKM OCYLUECTBISIETCSI C IIOMOLIBIO NeyaTH,
a 3aTeM Hampas/ieHUeM (11a0JIOHOM), UMEIOLLIIM CJIEAYIOLME OCHOB-
HbIE pa3Mepbhl:

D = D_ — (10+12) mm; (20)
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D =D + (3+4) mm; (21)
L =L +(23)Mm, (22)
rae D, D, ,D ,D — COOTBETCTBEHHO JXMAaMETPLI NIEYaTH, BHYTPEH-
HMi1 00cagHOM KOJIOHHBI, 11a0JIoHa U KJIMHa-
OTKJIOHUTES;
L,L, — COOTBETCTBEHHO JUIMHbI L1a0JI0Ha U KJIMHA-0T-
KJIOHUTEJISI.

8.2.3.2. OnpeneneHue rayoOMHbI HAXOXACHUS MY(DTOBBIX COETHHE-
HUIt 00CaIHO KOJIOHHBI C [IOMOILBIO JIOKaTopa My(pT WIK APYrUX YCT-
POICTB B LIENISIX YCTAHOBKY KJIMHA-OTKJIOHUTEJIS MeXny My(pTaMH.

8.2.3.3. YcraHoBKa nieMeHTHOro Mocta 1o 10—15 M Bblllie MHTEP-
BaJia YCTAHOBKH KJIMHa-OTKJIOHUTE 1. LlenecooOpa3Ho sTy onepanuio
COBMEILATh ¢ U3O0JIALMEN HUXeNEXallero yyactka o0canHoit KOJIOH-
Hbl. J[7151 mony4eHus KaueCTBEHHOTO LIeMEHTUPOBAHUSI PEKOMEHIYeTCSI
B HUXKHEH YaCcTU MOCTA YCTaHABJIMBATh IPOOKH (pe3MHOBLIE, pe3MHO-
METaJUIMYECKHE, TTaKepa B3PhIBHOTO ICHCTBUS U AP.).

8.2.3.4. Pa3rpyskoii Beca OYpUIbHOTO MHCTPYMEHTA NPOBEPHUTH
NMPOYHOCTh LEMEHTHOro MocTa. BeqnunHa pasrpy3kud B KOJOHHaxX
& 146 MM — 6—8 T, B KoJIOHHax & 168 MM — 10—12 T.

8.2.3.5. [HonHsTb OypuibHBIA HHCTPYMEHT. OTOUTh HCKYCCTBEHHBIM
32001 CKBaXXHHBI C MOMOIIbIO reo(pru3nYecKUx MpubopoB.

8.2.4. CobpaHHbIil KIIMH-OTKJIOHHTEIb OPUEHTUPYETCSI B HYXKHOM
HamnpaBJICHUH Y TUIaBHO CTaBUTCS Ha 3a00ii. Co3iaercst oceBast Harpy3-
Ka, Cpe3aloTCsi BUHTHI KpeIUICHHUS IUIalleK, KJIMH NepeMeLacTCs BHU3,
Pa3BOISITCS MJIAIIKUA U KIIMH-OTKJIOHUTEJIb 3aKpeIUIsIETCSl B 00CcaiHOM
KOJIOHHE. JlanbHei MM NOBBIILIEHUEM OCEBOM Harpy3Ky Cpe3aloT BUH-
Thbl KPEIUIEHHUSI CITYCKHOI'O KJIIMHA C KJIMHOM~OTKJIOHUTEJIEM U HHCTPY-
MEHT MOTHMUMAaETCs M3 CKBaxXHHBI. Ocoboe BHUMaHUe ClienyeT oopaiiarb
Ha TOYHOE onpejesieH1e MecTa IocaikKy KJIMHa Ha «3a00ii».

8.2.5. B npouecce paboT HoIMycKaeTcsi MCMOJIb30BaHNE KIMHbBEB-
OTKJIOHUTEJIei pa3IMUHBIX KOHCTPYKLMIA IT0 TEXHUYECKUM YCIIOBUSIM,
YTBEP>KIAEHHbIM PYKOBOICTBOM NPEAIIPUSATHS.
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8.2.6. JlonyckaeTcst NpoM3BOANTH pacKperuieHue TpyOHOro KInHa-
OTKJIOHUTENST B KOJIOHHE LIEMEHTHPOBAHUEM, TIPU 3TOM LIEMEHTHbIi
pPacTBOp MOAHMMAETCH Ha BHICOTY, NPEBHILAIOLLYIO ATUMHY KJIMHA Ha
20-30 M. MMocne O3L] uemeHTHYI0 MPOOKY pa3bypuBaloT NMKoo6pas-
HBIM J10JIOTOM.

8.2.7. Ilpu 3anaHHBIX pa3Mepax KIMHA-OTKIOHUTES AJTMHA BbIpe3-
KW OKHa onpenensercs no gopmye

D
- @
rae D_— nuameTp OTKJIOHHTENS;
B — yron ckoca KnmMHa.

8.2.8. C yueToM TeXHOJOTMYECKHX pa3MepoB paiibepa JJIMHA OKHa

MOXeET onpenensitecs no hopmyse

D,-D
I=D,ctgf- ;Tnﬁ“— h, (24)
rae D, — BHYTPeHHMII 1uamMeTp 00CcamHoit KOJIOHHBI;
D, D, — coOTBETCTBEHHO HAUMEHBILIMIA M HANOObLIMI AMaMeT-
pblI paiibepa;
h — BBICOTA LIMJIMHAPUYECKOM YacTu paiidepa.

8.2.9. Ipu npUMeHEeHNH KINHbEB-OTKIOHUTENENH ¢ OMMHAKOBHIM
YIJIOM CKOcCa clieayeT yYUThIBaTh, YTO:

TIPU UCMOJIb30BAHMM TUIOCKOTO KJIMHA IO CPaBHEHUIO C Xenobo-
00pa3HbIM HAaWOOJIbLIASA BO3MOXHAS JUIMHA «OKHA» MOXET ObITh yBe-
JnyeHa Ha 350—380 mm;

NpY NMPUMEHEHUH Xeso0000pa3HOro KJIMHA MOMEHTHI Ha pa3Bo-
POT €r0 Y 3HEpPreTHUECKHE 3aTPaThl HA UCTUPAHUE B CKBaXKMHE YBEIU-
YUBAIOTCH,

TIPU YMEHBILIEHUN YIJ1a cKoca KiauHa ¢ 2,5 1o 1,5° MmakcumainbsHas
JUIMHA «OKHa» yBeJIMuuBaeTcs B 1,5 pasa.

8.2.10. Ina cHUXKeHMS 3aTpaT Ha BCKPBITUE «OKHa» PEKOMEHIY-
eTCsl MPUMEHSTD MJIOCKUI KJIMH-OTKJIOHUTENDb C IEPEMEHHBIM YIJIOM
ckoca (MO/I): Ha HavanbHOM mwuHE 2250 MM yroa ckoca COCTaBJISIET
1,5°, a nanee, no 2500 MM, yroJ ckoca yBesuueH a0 10°. ro nosposser
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BCKPbIBAaTh «OKHO» OIMHAKOBOIO JUaMeTpa IT0 BCeil AJIMHE U obecrie-
4YMBaeT Nojy4yeHHe MMHUMaIbHOI ero IMHbl 1950 MM, a MakcUMab-
HOI — 2850 MM, UTO yIOBJIETBOPSAET HOPMAJIBLHBIM YCJIOBUSIM OypeHUst
Y KPEIUIEHUS CKBaXHH.

8.2.11. BekpbiTie «okHa» paiibepamu Tvna @PC B komriexrte ocy-
LIECTBJSIETCS ABYMSI CIIoco0aMu.

8.2.12. PaiiGepom Ne 1 npwu oceBoit Harpy3ke 20—25 kH konoHHa
npopesaercsi Ha 1,0—1,2 M. 3aTeM NnpoiieHHbII MHTEPBaJ pa3pabarhbi-
BaeTcs paitbepoM Ne 2 mpu Harpy3ke 10—12 kH. ITocne atoro BHOBb
paGoralot paitbepom Ne 1 nipu oceBoii Harpy3ske 20—25 kH u konoHHa
MpOpe3aeTcsi Ha MOJHYIO JUIMHY CKOCa OTKJIOHUTEJsI C BHIXOIOM Daii-
6epa Ha 0,4—0,5 M HUXe cKoca oTKIoHuTes. Paiioepom Ne 2 nipopa-
0aThIBAIOT 3TOT MHTepBaN npu Harpy3ke 10—12 kH. INocnenuss omne-
pauus (pacluupeHue «oKHa» paiibepom Ne 3) mpou3BoauTcs mpu Ha-
rpy3ke 5—6 kH. Haubonee ontumaibHas yacTota BpallleHUs poTopa
cocrapnser 1,5¢c.

8.2.13. Paiibepom Ne 1 npu Harpyske 20—25 kH npope3saloT kojioHHy
10 IIMHE KOHUYECKO# yacTH oTkiIoHUTeNs. [Tocne aToro nocnenosa-
TEJIbHBIM CITyCKOM paii6epoB Ne 2 1 N 3 pacuiMpsioT «OKHO» NpHY Ha-
rpy3ke 5—12 xH. Ipu pa6ote paiitbepa No 3 He ciieyeT yBeJIMYUBATH
MeXaHMYECKYI0 cKopocTh Gosee 0,5—0,6 M/4, Tak Kak MpH OOJIbLICH
CKOPOCTH «OKHO» MOXET MOJIyYUTHCS HEMOJHOPa3MEPHBIM.

8.2.14. KoMOMHKMpOBaHHBIii paiibep peKOMEeHAYeTCsl IPUMEHSITh KaK
paciuipsomuii B3aMeH paiibepa Ne 3.

8.2.15. ®pesep-paitbep nporpeccriBHoro peanus (PI1M) u yausep-
canbHbii paiicep (PY) Takxe nmpeaqHa3HaueHbl AJ1s1 BCKPBITHSI «OKHa» 3a
onuH npoxoxn (tadsu. 17). [Ipy npuMeHeHUH 3TUX pailbepoB peKOMEH-
JyeTcsl MoAnep>KUBaTh OCEBYI0 HAarpy3Ky NpH MPOXOXAEHUU 11EPBOro
meTtpa 10 kH, 3arem yBenmuunsath ee 10 20 xH npu yacrote Bpawenust
potopa 1,0—1,66 c'.

Coueranue orkionuteiss MO/ u paiibepa PY oGecnieunBaer Jiyy-
ILIME YCIIOBUS BCKPHITUS «OKHA» B KOJIOHHE.

8.2.16. ®dpesep-paitbep OPJI-143 (Tabn. 17) npexHasHayeH Takxke
IUTS TIPOPE3AHMSI «OKHA» 3a OIIUH MIPOXOJ U UMEET PECYPC — JIBa «OKHA»
npu Harpy3ke 30 KH u yacrore BpauieHus 1,66 ¢
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8.2.17. KommiekT pexyiuero uucrpymenta KPU3 (1a6n. 17) skmo-
yaeT (ppesep-paitbep u ppesep-nonoro. C NoOMOULLIO TEPBOrO, UMEIO-
LIEro HaMpPaBISgIOLMi 1ITOK, JOCTUTAETCS TUIaBHBII BHIXOI U3 KOJIOH-
Hbl. Ppe3ep-n010TO KANUOPYET «OKHO» U YacTh CTBOJA 32 HUM, YTO
rapaHTHpPYeT NMPOXOXACHHUE N0JIOTa JII0O0ro THUITA COOTBETCTBYIOLETO
pasMmepa. [1pu npoBeaeHUN pabOT NMOLNECPXKUBAIOT OCEBYIO HArpy3Ky
10—20 xH u yacroty Bpauenus 1,0—1,33 c\.

8.2.18. J1ns1 moBBIIIEHUS HAZIEXKHOCTH ITPOPE3aHUs «OKHa» B KOJIOH-
HE Ha BCIO JUTHHY 1IeJ1eco00pa3sHO NPpUIEPXKUBATHCS CJSIYIOLIEro.

8.2.18.1. He3aBucuMO OT Hcnoib3yeMoro (hpe3epa-paitbepa nepeo-
HAYyaIbHOE NPOpE3aHHE «OKHA» OCYLIECTBISTh paitoepom DPC-168-1
Ha BCIO [UTUHY «OKHa». Ecnu e paitbep npexaeBpeMeHHO U3HOCHUIICS
JI0 IOJTHOTO MPOX0Ja «OKHa», 3aMEHUTDb €ro aHAJIOTMYHBLIM U MPONOJI-
JKUTh pabOTHI.

8.2.18.2. PacuivpeHue 4 KainbpoBaHUe «OKHa» OCYLUECTBJISITD Ofl-
HUM U3 KOMOMHUPOBaHHbIX paiibepos (PTIM, PY, ®PI).

8.2.18.3. Pe:xxuIM npoMBIBKH IOJKEH 00€CTIeYnBaTh CKOPOCTb BOCXO-
JISTHIETO TTOTOKA B KOJIbLIEBOM TpocTpaHcTBe He MeHee 0,8—1,0 m/c, Tak
KaK IpY MEHBLIMX CKOPOCTSIX Ha 3a60€ CKaruTMBaeTCsl METATMYECKAS
CTPYXXKa, IPUBOASILIAS K NpeXIeBpeMEeHHOMY U3HOCY paiibepa U T.1.

8.2.18.4. Tlpu dpesepoBaHUM He AOIMYCKAETCS MPEBHIIIEHUE pe-
KOMEH/yeMbIX OCEBBIX Harpy30K, YTO MOXET 00YCJIOBUTD MPEXACBpE-
MEHHBII1 BBIXOA paiibepa 13 KOJIOHHBI, & TAKXKE OMacCHOCTb CMEILEHUS
KJIMHA KaK B BEPTUKAJIbHOM, TaK U B pailajibHOM HallpaBJIeHUH, YTO
MPUBEAET K NTOTEPE «OKHA».

8.2.18.5. Bo u3bexxaHue nomytueHus yKOpOUeHHOT0 «OKHa» Haf, paii-
6epom Heobxonumo yctaHapauBath YBT ¢ 6osiee BBICOKOH XKeCTKOCTHIO,
yeM y anemeHToB KHBK, mpenHasHauyeHHOM 1051 nanbHe1ero nerosib-
30BaHUS, a TAKXKE TNAHUPYEMOit K CITYCKY 00CaaHO I KOJIOHHBI.

8.2.19. Onepaunio MOXHO CYMTATh 3aBepLIEHHOI, €CIU MOCe Ka-
JIMGpoBaHMs MOCIEAHUH paiiGep 6e3 MPOMbIBKU M BpallleHUsT cBOOOI~
HO 6€3 MocagoK MPOXOAUT Yepe3 «OKHO».

8.2.19.1. B ciyyae coBmeleHUs Onepaluit o ycTaHOBKE KIIMHOBOTO
OTKJIOHUTEJISI C KOMMOHOBKO# 1181 (ppe3epoBaHUs1 00CAAHON KOJTOHHBI
TIOPSIOK MX BBIMOJIHEHUS CIEOYIOLIMIA.
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8.2.19.2. IMocne O3L] nonGypuTh LIEMEHTHbII MOCT C TAKUM pacye-
TOM, YTOOBI KINHOBO# OTKJIOHUTEJb ObLT YCTAHOBJIEH HA 4—5 M BbILLE
HUXHE ouepenHoi MydbTbl 06cagHOit TpyObI.

8.2.19.3. Co6parb KHBK B Takoii nocjieoBaTeibHOCTU: KIIMH-OT-
KJIOHUTEJIb, CTApTOBbIH (hpe3, onHa GypuibHas Tpyba, ycTpOHCTBO st
OpUEHTAaLUH.

8.2.19.4. Cnyctute KHBK Ha 6ypunbHBIX TpyOax 40 MCKYCCTBEH-
Horo 3a00s1, He JOTycKas MocaioK U pe3kux cpbiBoB. CKOpOCTh criyc-
Ka He Gonee 0,25 m/c.

8.2.19.5. CoeauHuTh pabouyio TpyOy (kBaapar) ¢ OypuUabHBIMHU TPY-
6amu, He 1OoNycKasi TOBOPOTa KOJIOHHBI OypUIbHBIX TPYO.

8.2.19.6. BbI3BaTh LMPKYISIHIO U TPOBECTH MPOMBIBKY CKBaXKUHbI
HE MeHee IBYX LIMKIIOB.

8.2.19.7. [Ipoun3BecTH OpUEHTHPOBAHME U YCTAHOBKY OTKJIOHUTENS.

8.2.19.8. 3aMeHUTD B CTBOJIE BOAY Ha OYpOBO#t pacTBOP BS3KOCTbIO HE
meHee 30 ¢, nopaepxuBats pacxox 9—10 j1/c (0,009—0,01 m3/c), Britio-
unth potop. CKopocTs BpaieHus poropa 1,0 ¢! (60 06/MuH).

8.2.19.9. lonmycTUTb CTApTOBBIH (Ppe3 10 «TOJOBbI» OTKJIOHUTENS U
Npou3BecTH (pe3epoBaHue KOJOHHBI ¢ Harpy3koii 0,5—1,0 T. B Takom
pexxuMe npoittu 0,7—0,8 M.

8.2.19.10. ITpopaboTtaTh HHTEpBan 4 pa3a, NPOMbITh 3a00i 10 MOJI-
HOTO BbIXOJa METAJUTUYECKOI CTPYXKU. [ToXHATE OYpUIIbHBINA HHCTPY-
MEHT CO CTapTOBLIM (Ppe3om.

8.2.19.11. CobpaTb KOMIOHOBKY: OKOHHbII (pe3, paiibep, nepe-
BOIHMK, ofHa OypuibHas Tpy6a, 100 M YBT.

8.2.19.12. CnycTUTh KOMIIOHOBKY Ha GYpUJIbHOM MHCTPYMEHTE, HE
JIOXOS 2 M 10 «TOJIOBbI» OTKJIOHUTEJIS, BbI3BATb LIMPKYJISILUIO, NpOpa-
GoTaTh MHTEPBAJ, B KOTOPOM padoTa CTapTOBbIi ¢pe3 2 paza.

8.2.19.13. INpombiThb 3a60ii B TeueHue yaca. [TogHSATb HHCTPYMEHT.

8.2.19.14. CobpaTh KOMNOHOBKY: OKOHHas dpesa, 2 paiibepa, ne-
peBonHuk, 100 M YBT, pasmeps! coracHo Tabi. 25.
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Tabauua 25
Jnamerp 006cagHoi KOJOHHBI, MM 146 168
JInaMeTp OTKJIOHUTENS, MM 114,3 139,7
Iunametp craproBoro ¢pe3a, MM 119,0 145,0
JlnaMeTp OKOHHOTrO (hpesa, MM 120,6 146,0
JuaMmeTp nepsoro paiibepa, MM 120,6 146,0
Junametp BTroporo paibepa, MM 121,0 146,0
Huamerp YBT, mm 108 108
Juametp OypuiibHbIX TPYO, MM 73 73, 89
Huametp nosnota, MM 120,6 139,7; 146
JInameTtp 3a00iHOrO ABUraTenss, MM 105, 108 105, 108, 127
JnaMeTp LieHTpaTtopa, MM 118 138, 144

8.2.19.15. CnycTUTb KOMITOHOBKY 10 «TOJIOBbI» OTKIIOHUTEJISI ¥ TPO-
paboTaTth MpeAbIaYIUi HHTEPBAJ 3ape3KH 3 pa3a.

8.2.19.16. TTpoBecTy GypeHue 10 cepeArHbI BTOporo paitbepa. [Tpo-
paboTaTh MHTEPBAJ 10 UCYE3HOBEHHS MOCANOK U 3aTSKeK.

8.2.19.17. lpoBepuTh HEOOHOKPATHO MPOXOXIECHNE MHCTPYMEHTA
BBEPX M BHU3 B «OKHe» Ge3 BpaleHust. [lepeMellieHue T0XKHO OCy-
LIECTBAATBCS O3 MOCANOK U 3aTSIKEK.

8.2.19.18. I1pombITh 3260 10 IpeKpalieH!sT BEIXOAA MeTaJUTyec-
KOW CTPYKKH.

8.2.19.19. KauecTBO OYMCTKHM CKBaXKMHBI OT METATTMYECKOM CTPYK-
KM ITPOBEPSIETCS CIYCKOM MarHuTHoro dpesepa. JluaMeTp MarHUTHOTO
(bpesepa HoJKEeH COOTBETCTBOBATh BHYTPEHHEMY JMaMETPY IKCILIyaTa-
LIUOHHOM KOJIOHHBI ¥ AMaMeTPy BhIPE3aHHOTO «OKHa».

8.2.20. CnycTUTb B CKBaXKVIHY KOMIIOHOBKY JUIsi POTOPHOTO Oype-
HUS € TPEXIIAPOUIEYHBIM JONIOTOM, cOOJTI0ast 0COOYI0 OCTOPOXKHOCTD
MPU MOIXOJE K BbIPE3aHHOMY «OKHY». 3a 5—10 M 10 «OKHa» BKIIIOUHUTH
LUPKYNALHMIO U C BpaIEHUEM POTOPA CO CKOPOCTHIO ITOAaYM HHCTPY-
MeHTa He 6osee 0,1 M/c npoiaGioHNpOBaTh «OKHO». B crnyyae «mop-
KJIMHUBAHUS» OJIOTA U3BJIeYb MHCTPYMEHT U3 CKBaXXHHbBI U Ipopabo-
TaTh «OKHO» paiibepoM. B ciyyae cBOGOIHOFO MPOXOXAECHMUS I0J0Ta
B KOJIOHHE YIJIyOUTb HOBBIi CTBOJI CKBaXKMHBI Ha 20—25 M. [IpoMBITh
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CKBaXXHMHY B TCUCHHUEC 1,5 LHUKIIa UUPKYJAALUUA U U3BJICYb HHCTPYMECHT

N3 CKBaXXHUHBHI.

8.3. Bo3moxHble HEMCIPAaBHOCTH NPH padoTe TEXHHYECKHX CPEACTB
M cnocoObl UX yCTpaHeHUust

HewcripaBHOCTH, BOBMOXHBIE IPY BhIPE3aHU U YYACTKOB 06CaiHOi
KOJIOHHBI, IIpUBEAEHEI B Tab1. 26.

Tabauya 26

HaumeHoBanue He-
ucrpaBHocTU. Bue-
ILTHHE MPOSIBJICHUSI

BeposiTHas npuyuMHa

Merton ycTpaHeHHUs

1

2

3

[Tocanku Beipe3alo-
LIEro YyCTpoicTBa Npu
CITyCKE B CKBAaXXUHY

CMsATHE KOJIOHHBI

[TpopaboTaTh KOJIOHHY paii-
0epoM M mpouabIOHUPO-
BaTh

TlonHoe UMM yacTUY-
HOE OTCYTCTBHE LIMP-
KyJasiuuu 6ypoBoro
pacTBopa

HerepMmeTHYHOCTbD
KoJsioHHBI. Tlorole-
HHUE pacTBOpa B UH-
TepBajie BbIpe3aHus
KOJIOHHBI

JIuKBUAUPOBATH HErepMme-
TUYHOCTh 3aKauKoi LIeMEH-
THOTO pactBopa. Mcnonb3o-
BaTh OYpOBOIi pacTBOP C HYX-
HBIMH [TapaMeTpaMu

HHU B MPOLIECCE BbIPEC-
3aHUs obcagHOM KO-
JIOHHbI

TUYHOCTh OYpUJILHOIA
KOJIOHHBI

IMosbilleHWe nasie-|3aburo orBepcTie Ha- | [loaHATh Bbipe3alollee ycT-
HMSI B HarHETaTeJIbHOM | canku poiicTBO, pa3oOpaTh U Npo-
JIMHUM B IPOLIECCE BbI- YUCTUTb OTBEPCTHS

pe3aHust

IMoHuxeHune naBnenus | PasmbiTo orBepctue | [logHsTh BeIpe3alolee ycT-
B HarHeTaTeabHOI1 Jiu- [ Hacagku. Herepme- | poiicTBO 1 3aMeHUTDb Hacan-

Ky. JInkBUAMpPOBATL HErepMe-
THUYHOCTb 3aMEHOU ae(eKT-
HBIX TPYO, 3aMKOB M T.I.

O6cagHast KOJIOHHA
He npope3aercsi. Ma-
Jloe KOJIUYECTBO WIU
OTCYTCTBHE CTPYXKH
MeTaJl1a B BLIHOCUMOM
pacTBope

HerepMeTHYHOCTbD
OypUJIIBHOH KOJIOH-
Hbl. HenpaBuuibHas
cO0opKa BbIpe3alo1LEero
YCTpOiCTBa

JIukBUOMpPOBATH Herepme-
TUYHOCTB. [IpoBepuTh cHOp-
KY BbIpe3alollero ycTpoiic-
TBa
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1

2

3

WHCTpYMEHT «nipoBa-
JIMBAETCS»

Pe3usl cpabdoTaHn
MOJIHOCTHIO, HENO0-
CTaTOYHOE KOJIMYEC-
TBO NpOKayuBaeMoii
KUIKOCTH, Pa3MbITO
OTBEpPCTHE HACAKH

TMonuath BbIpe3aioliiee yCT-
pPOICTBO M 3AMEHUTD PE3LIbI

Pe3koe yBennueHue
MEXaHUYeCcKOoi CKO-
pocti 6e3 yBeTMUEeHUS
0CeBOM Harpy3ku

Pe3ubl ycrpoiicTBa
M3HOLIEHBI MO NEPU-
¢depun n paboraiot
BHYTPH KOJIOHHBI

IIpUnogHATbL YCTPOICTBO,
YBEJIMYHTb TPOMBIBKY U OB~
TOPHO pe3aTh TOT K€ YUACTOK
KOJIOHHBI. B cnyuyae Heynauu
MOJAHATH YCTPOICTBO, 3aMe-
HUTb pPe31ibl U TOBTOPHO TOP-
LIEBATh TOT Xe Y4acTOK

[Tpu BeIKITIOYEeHHUH OY-
pOBOro Hacoca pe3lbl
yCTpO#CTBa HE yTamn-
JINBAIOTCH B a3kl KOp-
nyca

IIpyXuHa He BO3-
BpamiacT TOJIKATEJIb C
MOPLIHEM B KpaitHee
NMOJIOXKEHUE U3-3a 3a-
JIUPOB, I'PSI3U U T.I1.

IMpoMBITE U CcMa3aTh LU~
JIMHAp, MOpleHb, TOJKa-
Tenb. [IpoBepUTh COCTOSIHUE

NPYXHHBI

IX. 3ABYPUBAHUE JOIIOJTHUTEJIBbHOI'O CTBOJIA

9.1. B 3aBUCMMOCTH OT TEXHOJIOTUU BbIpe3aHUs KCIIyaTaLlMOHHOM
KOJIOHHBI U NpoeKTHOro npodws Beionpaercs Tun KHBK.

9.2. o Havana 3a0ypyBaHUs 1T 00eCTICUCHUST KOHTPOJIS ITpoLiec-
ca 3a0ypyBaHUS HOBOTO CTBOJIA 110 11IJIaMy OYpOBOii pacTBOP MEHSIETCS
WM TLIATEJIbHO OYULIAETCS.

9.3. B ciyuae ppesepoBaHust 06cagHOIT KOTOHHBI Ha TEXHUUECKOM
BOJIE NIEpeX0/1 C BOAbI HA [ITMHUCTBIN OYpOBOI1 paCTBOP OCYLIECTBISETCS
yepe3 KOJIOHHY OYPUIIbHBIX TPYO C JOJIOTOM, CIIYILEHHBIX B CKBAXXUHY
1o 3a6ost. Cniyck YBT unu 3a60iiHbIX ABUraTeeit st nepexoaa Ha 0y-
POBO¥t pacTBOp 3anpeiacTcs.

9.4. B 3aBMCHMOCTH OT YCJIOBUI TPOBOAKH CKBa>KMHBI PEKOMEH Y-
€TCsl BBOI B OypOBO#t pacTBOpP CMa3bIBalOIINX 100aBOK.

9.5. Beibpath v cobpats opueHTHpyeMyto KHBK ¢ ncnonb3oBanuem
BUHTOBOTO 3a00i1HOr0 ABUTATENS. TeXHUYeCKHEe XapaKTepUCTUKY BUHTO-
BbIX 3a00iHBIX IBUTATE el NTpeacTaBieHs! B Tab. 27, 28 v B [28, 30].
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Texnnyeckue XapakTepncTHKH

ckopoctu, Mlla

[lapameTpsi [ndp asurarens

O-48 | O1-54| O-75 |A-85|O1-88|401-88 [ Ar-95
JuamMeTp Kopmy-~ 48 54 76 88 95
ca, MM
JnvHa nBurare- 1850 | 2230 | 3820 | 3235} 3230 | 2995 | 2640
Jisl, MM
JuameTp 1010, 59— |59-76( 83— 98,4—120,6 112,0—
MM 76 98,4 139,7
JUMHa nuHaes —_ — 1160 | — — 1455 530
10 MECTa UCKPUB-
JIEHUSI, MM
VYribl KCKpUBIIE- — — 0,5- | — — 0-3 0-4
HMSI MEXIY CEKLIU- 0,75
SIMH, Tpail
JauHa aktuBHoM | 685 | 533 | 2000 [ 770 | 1220 | 1080 1420
4acTH cCTaTopa, MM
Kunemarnueckoe | 7/8 | 6/5 4/5 |9/10 5/6 6/7
OTHOlLIEHHUE pabo-
Y1X OpraHoB
Pacxon pa6oueit 1,2— [1-2,5| 3-5 | 4-6 5-7 6-10
KHAKOCTH, JI/C 2,6
Yacrora Bpaliie- 4,1— | 3,0— | 2,6— | 3,0—- 3,5-5,0 2,0—
HMUS B peX1MeE 6,7 7,5 4,4 4,0 3,3
MaKCUMaJIbHOM
CKOpOCTH, ¢!
KpyTsawmit Mo- 0,08—| 0,7- | 0,5~ |0,4—| 0,8— | 0,5~ | 0,6—
MEHT B pEKHME 0,1 ( 0,11 0,7 | 0,6 | 0,9 0,7 0,9
MaKcuMaJibHOM
ckopoctH, KH
[Mepenan nasne- 40— | 4,5- | 6,0— [6,0—| 8,0—-| 6,0— | 4,5
HUS B peXUMe 50 | 50,5 | 10,0 | 9,0 | 9,0 8,0 6,0
MaKCHUMaabHOM
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Tabauua 27

neurareseiit HITO «Byposas TexHuka»
1udp apuratens

II- | AT- | O- | 0O-| &P- | AT- | K- | OK- | OK- | Al- | AP- |ATI-
105 [105M] 106 | 106 | 106 | 108 | 108.1]108.2{108.3| 127 | 127 | 127
106 108 127
3740]2355]4240] 5245 |2565] 5000 | 3000 5800 4830
120,6-151,0 120,6—151,0 139,7—165,1
1670] 825 | — [1450[1770[ 650 | — | — | — |2135]2400] 1280
0-3 — 0-3 |04 — | — | = | o= |o0=3]o0-
2,5 2,5
1500 1000 2000 1400 2800 | 1400 2000
5/6 | 6/7 | 7/8 [9/10] 6/7 | 7/8 |14/15| 7/8 | 4/5 9/10
6-10 | 6— | 4— | 6— | 6= | 3-6 | 6— | 6= 12-20
21|12 12 | 12
2,6—[2,4—{1,2=[0,5-[1,9=1,3—[0,3— [1,3— | 2,0— 1,8-3,0

38140 |24 (1,5(3725(0,7|25]4,0

0,8—[0,6—|1,5—|1,2=] 1,3— | 0,8— | 2,0~ | 0.8— | 0,5— 3,0-4,5
14 010(30(32]26[1,3]27|13]08

5,0—|4,0—|5,0—|3,0—|6,0—|3,5-] 55— |3,5—|3,0— 6,0—12,0
80|70 10080 [120]55] 75|55/ 5,0

© 04 HTL I, 6c 2009




54 P 08-625—03

Tabauya 28
TexHuueckas XapaKTePUCTHKA BUHTOBbIX 3200iiHbIX ABUTATENEH
Sperry Drill®

Hapyx-|duametp | [Tpousso- |Ckopocts| Makc. | Ile- |3axon-|dnuHac
HBblil |CKBaXW-| AMTENb- | Bpallle- | KpyTsi- | penajn | HOCTb | peryiu-
Iua- | Hbl, MM | HOCTb Ha- | HUSI 10- | WK |#aBie-| BUH- {pyeMbIM

METp, cocoB, |JioTa, 00/ |MOMEHT,| HHUs, | TOBOIi | KOpmy-

MM M3/c (x1073)  MuH Hm | MIla | mapwl | coM, M

44,45 |47,625—10,63—1,26 | 620— 0,03 396 | 1/2 3,75
69,85 1240

44,45 147,625—10,63—1,26 | 310—620 | 0,03 1,96 | 172 3,75
69,85

60,325 | 73,025— | 1,26—3,15| 550— 0,13 6,03 | 1/2 4,88
88,9 1375

60,325 | 73,025— | 1,26—3,15 | 274—685| 0,11 3,031 172 4,88
88,9

60,325 | 73,025— | 1,26-3,15| 160—400 | 0,15 2,62 | 5/6 3,38
88,9

85,725 | 98,425— | 1,26—6,30 | 195-650 | 0,38 4,72 1 172 7,25
120,65

85,725 [ 98,425— | 1,89—6,93 | 98—360 | 0,76 5,0 4/5 5,64
120,65

85,725 | 98,425~ | 1,82—6,93 | 48—176 | 0,94 3,31 | 7/8 5,64
120,65

92,075 | 101,6— | 5,04-8,83 | 242—-565( 0,50 3,79 | 172 7,22
149,225

92,075 | 101,6— 5,04— | 128-256( 1,06 | 531 | 4/5 6,07
149,225 10,09

92,075 | 101,6— 5,04— 68—136 | 1,33 | 2,58 [ 7/8 6,07
149,225 10,09

120,65 |149,225-(6,30—12,61| 225-450 | 0,60 | 2,62 | 1/2 7,1
200,025

120,65 |149,225—| 6,30— |105-262| 1,64 | 3,44 | 4/5 6,37
200,025 15,77

120,65 |149,225—| 6,30— 56—140 | 1,99 | 2,48 [ 7/8 6,37
200,025 15,77 ‘
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9.5.1. Bcocras KHBK ycraHoBUTB TE-
JIEMETPUUYECKYIO CUCTEMY C THPOCKOTHYEC-
KUM JIaTYMKOM WJIM YCTPOHCTBO MO CMYCK
TMPOCKOTIMUECKOTO UHKJIMHOMETpA,

9.5.2. HTeHCcuBHOCTH HabOpa 3eHUT-
Horo yria s opueHTHpyeMbix KHBEK Ha
6a3e cepuitHbIX BUHTOBBIX IBUTATEJIEH-OT-
KJIOHUTENEH NIpU yriie nepekoca oceii 3a-
GoiiHoro nsuraresnst 1,01 2,0° MoxeT cocta-
BUTb COOTBETCTBEHHO 1,1—-2,0 rpan/10 M
n4,7—6,5 rpan/10 M.

9.6. PacyeT OTKJIOHSIOLIUX KOMIOHO-
BOK HU13a OypHUJIBLHOI KOJIOHHbI AJ1s 3a0y-
puBaHMsl U OypeHUs1 TOMOJHUTEIBHOTO
CTBOJIA CKBaXXUHbI MOXET ITPOU3BOAUTh-
CS B COOTBETCTBUU C PACUETHOI Cxemoii
C MCITONIB30BaHMEM MpOrpaMMHOro obec-
neyeHus! A1l epCOHANbHBIX KOMIBIOTE-
poB, Hanipumep 1o nporpamMme «NNB» u
ap. [5, 18].

9.6.1. Ion oTkioHsIOLIE#H CUIIOi 1O~
HUMaeTCs MorepeyHasi cocTaBisiomas
CHJIBL, AeHCTBYIOLIEIT Ha 1OJIOTO.

9.6.2. BenunHa OTKJIOHAIOUIEH CUITBI
3aBHCUT OT Pa3MEPOB U KECTKOCTH JIBUTa-
TeJIs, yrjia MEXIy OCSIMU UCKPUBJACHHOTO
repeBOAHMKA, AMAMETpa CKBaXKMHBI, OCe-
BOWA Harpy3Ku.

9.6.3. 3HaueHUe OTKJIOHSIOLIEH CUJTBI
OnpenensieTcs ¢ y4eTOM YKa3aHHbIX ¢ak-
TOPOB MpU YHNPyroM B3auMoOAeHCTBUU
T1eY ABUTATENISI-OTKJIOHHUTEIS CO CTBOJIOM
CKBaXXWHbBI B COOTBETCTBUU CO CXEMOIA, KO-
TOpasi NpUBENEHA Ha puc. 4.

T 1o,
1T
1 L D
AL/ ~
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FZQI/VT/
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Puc. 4. PacueTHas cxema
KOMMNOHOBKH HU3a
OypUJIBHOJ KOJIOHHBI ¢
JBUraTe/IEM-OTKJIOHUTEIEM
Ui 3a0ypuBaHUs
JIOTMIOJIHUTEJILHOTO CTBOJIA
CKBaXXVHBHI
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B pacueTHOI1 cxeMe MPUHSITO:

B Touke x = () — 1apHupHas oropa;

B TO4YKE X = L — ToyeyHasl onopa;

BToykex= L+ L nx= L+ L + L — TOYKM KaCaHUs ABUTaTENsA~
OTKJIOHUTEJS CO CTEHKOI CKBaXKUHBI.

9.6.4. IuddepeHumanbHble ypaBHEHUS Mepepe3bIBalOLIUX CHII, AeiiC-
TBYIOIMX B CEYEHUsIX Y4aCTKOB L, L , L OTKIOHUTEIIS, UMEIOT BUJ

EJy” + Py + F+ xgsiny—
—xy'gcosy=0 (25)

U 3aMUCHIBAIOTCS [IJIS KaXAOTO Yy4acTKa C COOTBETCTBYIOHIMM MH-
JIEKCOM.

9.6.5. IpaHnyHbBIC U COMPSIXEHHO-TPAHNUHDIE YCIOBUA NPEICTAB-
JISIIOTCS CNIEAYIOLIUM 00pa3oM:

B TOuKe x = 0 y=c¢)y' =0
BTOUKE X = L y=0,y,=0,y'=y — K,,,J"=yl"; (26)
BTOUKeXx=L+ L, »=2ry,=2ry/ =0,y"=y"

Broukex=L+L +L y,=0,y,=0,y/=0,

B9 __ paIuaibHBIii 3a30p MEXIy OCIMU KOpPIyca AB1ra-
2 TeJA-OTKJIIOHUTESI M 00CaTHOM KOJIOHHOM, M;
— BHYTPEHHMIA fUaMeTp 00CaaHOi KOJIOHHBI, M;
— JIMaMeTp KOopIlyca IBUraTeJisi-OTKJIOHUTENS, M;
c — pamMalbHOE CMELlIEHHE OCH JI0JI0Ta OT OCH CKBAXMHBI, M;
D, — IHUaAMETp CKBAaXHUHBI, M;
D, — JUaMeTp A0JIOTa, M;
o — YroJjl MeXAy OCAMU MCKPHUBJIEHHOIO nepeBOLHUKA,
paxn;
Y — 3E€HUTHBII YroJi CKBaXXHWHBI, paj;
P, — oceBas Harpy3ka Ha a0Jioto, KH;
EJ — XECTKOCTb JIBUIaTe/isI-OTKIOHUTENA Ha u3rud, kHm?;
g — BEC €AVHHULBI [JUIMHBI ABUTATE/IS C YYETOM IUIOTHOCTH
OypoBoro pactBopa, KH/m;
F — mnormnepeyHasi peakuus Ha oniope, KH.

roe r=
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9.6.6. Pannyc vcKpMBJIEHUsI CTBOJIA CKBaXMWHBI MPU OYpeHUU OT-
KJIOHUTEJIEM Ha 0a3e rMapaBInyeckoro 3a60itHOro ABurarest C OXH1UM
YIJIOM NMepeKoca oceil HaxoauTcs no hopmyne

L+1,
" 2sin(y-p)’ 27)
rae [, — [AnMHa BEPXHETrO Mjieya OTKIOHUTEIS, M;
Y — yroi nepekoca oceil OTKJIIOHUTEJISI, Tpaj;
B — yron HaknoHa HUXHETO Iieya OTKJIOHMTENS K OCH CKBaKU-
HBI, Fpal,
B= arctg—-“zl—T, (28)

1
rae d_ — AWaMeTp OTKJIOHMTENS, M.

9.6.7. II;1st OTKIOHMTEISA C AOTIOJIHUTEIbHBIM KPUBBIM IT€PEBOIHH -
KOM Hajl 3a00itHBIM IBUTaTeIEM WJIH APYrUX KOHCTPYKLMIA pH pacye-
TE panuyca UCKPUBJIEHUS PEKOMEHIYETCS MOJIb30BaThCs (hOpPMYIaMu,
MIPUBEACHHBIMU B [4—6].

9.7. Cnyctuth opueHtupyemyto KHEK Ha GypunbHbIX Tpybax 10
BepXHeil OTMETKM BbIPE3aHHOTO y4acTka 00caiHOi KOJIOHHBI.

9.8. CopueHTHMpOBaTh ABUTaTe/Ib-OTKJIOHUTENb B IPOEKTHOM Ha-
NpaBieHUM C YYETOM 3HAYeHUsT PAacCYETHOTO YIJIa 3aKpYy4YUBaHUs Oy-
PWIBHOM KOJIOHHBI OT PeaKTUBHOIO MOMEHTa 3a00iHOro ABUraTes.

9.9. llpuctynuth K 3a0ypMBaHUIO CTBOJIa B MHTEpBaJle, paBHOM
JUIMHE HUXXHETO FuIeYa OTKJIOHUTEISI HECKOJIBKUMU MoaayaMu J0J10-
Ta NP1 MUHUMAJILHOI oceBoit Harpy3ke. Kaxayio nocienyiouyio mo-
Jlayy HaYWHaTh HUXE OTMETKH Hauyana npeabiaylieil nogauyu He 6oJiee
yeM Ha 0,2—0,3 M.

9.10. JanbHeiiee 3a6yprBaHe CTBOJIA OCYILECTBIIATD MYTEM I10-
Jlayy J0J10Ta C MOCTENEHHBIM YBEJIMYCHUEM OCEBOI Harpy3KHu 10 Ofl-
TUMAJILHOM BEIUYHHHBI,

ITpu BBIXOIE Ha 3—4 M HMXE «OKHa» PEKOMEHIYETCSI, HE YIIiyons-
SICh Y HE MEHSIA MOJIOXEHNUS OTKJIIOHUTENS, B TeueHue 3—4 4 mpopaba-
TBIBATh «XeJ100», 3aTeM Harpy3Ky Ha JOJIOTO IOCTENEHHO YBEJIUYMBaTh
IIO TIPOEKTHOIA.
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9.11. Tlo cocraBy 11aMa, BBIHOCUMOTO OYPOBBIM PacTBOPOM M3
CKBaXWHBI, ONPEACIMTL MOMEHT IMOJIHOIO BBLIXOAA AOJOTA B MOPOMY.
YeneurHocTh 3a0ypuBaHUsl HOBOTO CTBOJIA OTpeeisieTCs OTCYTCTBH-
€M B 1uiaMe ueMeHTtHoi dpakuuu. [Tocne yero npodypuTh CTBOA Ha
8—10 m.

9.12. I[MoaHATb OYpHIIbHBIN MHCTPYMEHT U3 CKBaXXUHBI M TIPOU3BEC-
TH 3aMepbl 3eHUTHOTO YIJia U a3MMyTa 3a0ypeHHOrO0 CTBOJIa MHKJIMHO-
METPOM uepe3 Kaxabie 1—2 M oT 3a60s1.

B ciyyae HeynauHOro npoBeeHus: padboT 3a0ypHBaHue MOBTOPSIOT
C YCTAaHOBKOI1 BHOBb B 3TOM HMHTEpPBaJie LIEMEHTHOTO MOCTAa.

9.13. Ipu cniycke OypuIbHOI KOJOHHBI Ha OUepenHoe 1010aeH e
He00X0AMMO NMPOU3BOIUTD MTPOMEXYTOUHBIE MTPOMBIBKH B KOJIOHHE ye-
pe3 500 M, B oTKpbITOM cTBOJIEe — Yepe3 200 M.

9.14. BbI30B UUPKYISUMU MTPOU3BOAUTH NPU MAJIOH MPOU3BOIM-
TEJABHOCTH HAacOCOB, CJIe/is 3 AaBJIEHUEM 110 MAHOMETPY B HACOCHOM
osi0Ke.

9.15. B cnyyae noJioXXUTEJIbHOTO 3a0ypUBaHUsi HOBOTO CTBOJIA [0
NMPOEKTHOMY Npoduiio (Ipy 3eHUTHOM yrie GoJiee 12°) BO3MOXHO
JaJbHEeU LM HAOOP 36 HUTHOTO YIJ1a MPOU3BOAUTD C TOMOLLbIO HEOPH-
€HTHUPYEMbIX KOMIIOHOBOK.

9.16. 11 cTaOUIM3aLMK 3eHUTHOTO yIjla BO3MOXHO MCIOJ1b30Ba-
HHE KOMITOHOBKHU ¢ BAHTOBLIMH 3200 HBIMH IBUTATEJSIMU C IOMOJIHU-
TEJIbHOK YCTAHOBKOM MEXAY IUMUHIEAbHOMN Y ABUraTe/IbHON CEKLIUSIMU
LEeHTpaTopa AMaMeTpoM Ha 1—2 MM MeHbllIe, YEM J0J0TO, B COUETAHUU
c onHoit YBT Han 3a00iiHBIM JBUTaTeEM.

9.17. B ciiyyae HeOOXOIMMOCTH CHIDKEHHSI YIIa HAKJIOHA CTBOJIA ITPU-
MEHSITb KOMINOHOBKH 06€3 OIIOPHO-LIEHTPUPYIOLLUX 3ieMeHTOB. [1pu aTom
MHTEHCUBHOCTb CHUXXEHMS YIla MOXeT Jocturath 0,6 rpaa/10 m.

9.18. B uensax npoxoxneHust reopu3nyeckKux npuoopoB Juist IpoBe-
nenust TUC B BepxHioto yacts KHBK Bximoyatorest 50 M ABT-90x9 Mm,
MUHUMAaJIbHbI BHYTPEHHUI IMaMETp KOTOPbIX paBeH 54 MM.

9.19. [1ns1 6oablueii HAMEXKHOCTH NMPOXOXAEHHUsI IPUOOPOB BMECTO
ABT-90x9MM B KOHKPETHBIX I€0JIOro-TeXHUYECKHUX YCIOBUSIX MOXHO
WCIOJb30BaTh aJIIOMUHKEBBIE OypUibHbIE TPYObl 0€33aMKOBOW KOHC-
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pykimu (FTOCT 23786—79) ABT-108x8 MM, MUHUMAaNIbHBI BHYTPEH-
HHUIl IMaMeTp KOTOPBIX paBeH 56 MM.

9.20. B npouecce yray6aeHus1 CKBaXUHHbI BCKPbITbIE 30HbI BOJIO-
NPOsIBJICHUH Y MOTJIONIEHHIT BYpOBOro pacTBOpa JMOKHbI ObITh JIMK-
BUAMPOBAHBI.

X. CPEICTBA KOHTPOJIA 1 U3SMEPEHUA ITAPAMETPOB
CTBOJIA CKBA2KMHbBI ! ITOJIOZKEHUA OTKIIOHATIOIIMX
KHBK

10.1. Jns u3mepeHust HaKTUUECKOI TPAEKTOPUHY 00CAXKEHHOTO CTBO-

Jia CKBaXXHHbBI, 1apaMETPOB JOMOJIHUTENLHOIO CTBOJIA U OPUEHTUPO-

BaHus otkioHstouleit KHBK BHYyTpH 06canHoil KOJIOHHBI U B OTKPbI-

TOM CTBOJIC NCIIOJIb3YIOTCSI THPOCKOMUYECKHE UHKIIMHOMETPBI M MHK-

JIMHOMeTpHYecKue Tesiemerpuyeckue cucremor (UIM-36, UT-50, AHT,

«Iunpokypcop», «<SRO», 9TO-2M, MCT-45, «Radius», 3TC 108-017,
Tabn. 29, 30, 31, 32, 33) [23, 28, 29].

Tabauua 29

TexHnyecKue XapaKTepUCTHKH rHPOCKONMYECKUX MHKIHHOMETPOB
HT-36, UT-50 n Tenemerpuyeckux cucreM DTO-2M u CTT3I1-108

Ne IMapameTpbl Ur- | Ur- | 3TO- | CTT3II-
n/n 50 36 2M 108
1 2 3 4 5 6
1 [Jduamertp 3onma, MM 50 36 36 108
2 |JlnuHa 30Haa, MM 2040 | 1950 | 675 6390
C YIUTHHUTENIEM, MM 3260
3 |[Inanasox usMepeHus 3enutHoro|0—60)0—60| 0-90 [ 0—120
yria, rpaj
4 |duana3oH uameHeHus a3umyra,| 0— | 0— — 0-360
rpan 360 [ 360
5 |/uana3oH U3MEHEHUS NMOJIOXEHUs | — — | 0-360 | 0-360
OTKJIOHUTEJIS, TPajl
6 |ToyHocTh u3MepeHus 3enutHoro| £0,5 | £0,5 | *0,5 +1,0
yIia, rpag
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ToyHoCTh U3MEPEHUS a3UMYTA:
B IMana3oHe U3MEHEHHs 3eHUTHO-
IO yriia, rpan;

or2a04

ot 4 10 25

ot 25 no 60

+5

+4
+8

MU HUMaNbHbIIA 3¢ HUTHBII YIoJ1 [Uist
U3MEpEHMS a3UMYTa, rpaj

TouHocTh HU3MEPEHHUS NMOJIOXKECHUA
OTKJIOHWUTEJIA, T'paj

10

MaxkcumanbHO oMycTUMas TEMIIE-
patypa npu uaMepeHuu, ‘C

60

70

90

100

11

O6uIMit BeC BCero KOMILIEKTa €
MPUHALIEKHOCTSIMU B TPAHCIIOPT-
HOM siLIIMKE, KI'

70

61

150

230

12

JnaMeTp KapoTaxXHOro KabeJisi, MM

9

9

9-12

9-12

13

KypcoBoit yxoa rupockorna rnpu au-
HaMMYECKHX YCIOBUSAX COCTABJISI-
eT 3a 60 MMH Npu 3eHUTHOM YIJie
15£2°

He Gonee

+25

Tabauya 30

OcHOBHbIE TeXHHYECKHE XaPAKTEPHCTHKH TejiecucTembl «[MpoKypcop»
(HT «Kypc»)

[abapuThl BHELIHEro Kopnyca, MM

Huamerp 45*
Jinxa 2000

JuanazoH n3mepeHuii, rpan

Asumyta 0—360° npu yrie HaksioHa ao 70°
3enutHoro yrina 0—180°
IMonoxenus orknonurens 0—360°

[MorpeuHocTr U3MepeHus, rpaj

Azumyrta + 1,5°
3eHuTtHoro HakyioHa £0,15°
TTonoxenus orkioHuTens + 1°

3aboiiHas Temneparypa, °C 85

JaBneHue Ha 3a60e, MIla

Jlo 40*

* Bo3moxHa OMONHUTEbHAS KOMIUIEKTALIMs1 KOPMYCOM AMaMeTpoM 50 MM, IIpH 3TOM AaB-
JsieHune Ha 3a6oe — no 70 MITa.
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Oxonuanue maba. 30

TabapuTsl HazeMHoro 61oka, MM | 120x450x450

JIunus cBa3u OnHOXWIBHBIIT reodusnyeckunii Kabenb
IMuranue (Ha MOBEPXHOCTH) Cetb nepemenHoro tToka 220 B
ITorpe6sissemast MoutHocTh, Bt | He 6osiee 50

Tabauya 31
KaGenbuas Tenemerpuyeckas cucrema «IIunor-bI126-01»

KaGenpHasi TenemeTpryeckas cucteMa st ynpasjieHus ypeHueM CKBaXHH Mo
3agaHHOM TpaekTopuH «[Munot-bI126-01» npeanasHayeHa mist paGoThl CO CTaH-
JapTHHIM OHOXWIbHBIM reodu3nueckuM kadenem KI'1x0,35-10-130 npu win-
He He Oojiee 4000 M (vny OpyruM KabesieM ¢ aHaJIOTMYHBIMU NapaMeTpamMi)
Paboyne ycnoBus st CKBaXXHHHOI YacTH:
Jasnenue 1o 60 MITa;
3aboitHas TeMnepaTypa (B 3aBUCUMOCTH OT BapraHTa ucnoiHenus) no 85 °C,
125°C;
aTMocdepHoe aapieHne 100% kI1a (750 MM pr. cT.);
HarnpsiKeHHe MUTaHus (B 3aBUCMMOCTH OT BAPHAHTA MOCTaBKH):
a) aBToMoOubHas GopToBas ceth 11—13,8 B npu Toke Harpy3ku 10 7 A;
6) npoMbILICHHAs1 oaHoda3Has ceThb 50 Tir, 220 B
TexHuueckue NaHHbIE
TenecucreMa obecrneynBaer:
U3MEPEHNE YTJIOBBIX NTAPAMETPOB TPAEKTOPHM CKBAXKUH;
U3MEpEHME TEMIIEPATYphl;
U3MepeHue YPOBHS BUOpaLuid;
onpeeseHUe YIiia yCTaHOBKY OTKJIOHUTEJIS
pacyeT TpacKTOPUU CKBaXKMHbBI M BblAavy MPOrHO30B 110 TPaeKTOPHH
TNepeueHb U3MEPsIEMBIX MAPAMETPOB U OCHOBHbIE MTOTPELLIHOCTH:
MarHUTHBI a3UMYT, rpaj 0-360;
3€HUTHBIH yTOoJ, rpag, 0—180;
yTOJ YCTAHOBKHM OTKJIOHUTENs, rpan 0—180;
Temneparypa, °C 0—120
[TorpeurHocT U3MepeHus, He OoJee:
asuMyTa, rpan 1
3eHUTHOTO yria, rpan 0,
1
2

YIJIa YCTAHOBKH OTKJIIOHUTENS, IPal
Temnepartypbl, *C

© Odopmnctne, HTLL «[Tpomsiweniias GezonacHoctb», 2009
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Tabauua 32

TexHuuecKne XapaKTepMCTUKH TeJiemeTpuyeckoii cuctembl 3TC

HaumeHoBaHue napamerpa Juana3oH u3- | ITorpeurHocTh
MEpPEHH It
3EHUTHBII Yroa 0-130 10,1
A3umyT 0-360 +1,0
OTKJIOHUTEND 0-360 +1,0

MM OypoBOro pactsopa

Bo3MmoxHoCTh HN3MCPCHHA YIJIOBBIX TIAPAMETPOB B «CTATUKE» 6e3 HHUPKYId-

B03MOXHOCTb M3MePEHUS KaXKyLLErocsi CONpoTuBieHus ropHbix nopoa (KC)

Om/m 0—-200,0
B03MOXHOCTb U3MEPEHHUst TEXHONIOTMUECKHX T1apaMeTpOB:
yacToTa BpallieHHs 3a00iHOro asuraress, 06/MuH 0-500
4yacToTa BpallleHust TypdoreHeparopa, 00/MUH 0-3000
TeMIiepaTypa Ha 3a6oe, °C 0-125
MakcuMasibHasi pabouast reMrieparypa, "C 125
MakcumanbHOe ruapocraruueckoe aapneHue, MIla 50
Pacxon npoMbIBOYHOM XHIAKOCTH, JI/C 12—-20
MakcumanbHble pacTArMBaloIIME U CXKUMAIOLIME Harpy3- 500
ku, kH
MakcumaibHBIi Bpaliaoumii MomeHT, KH/M 20
MHUHUMabHbIN PaiNyC KPUBU3HBI CKBAXHHBI, M 50
MaxkcumaibHasi JOCTUIHYTas r1youHa paboThl KOMIUIEKCA 3400
1O BEPTUKAIH, M
ConepxaHue 1ecka B pactsope, % <3
HapaboTka Ha oTKa3, He MeHee, 4 100
JlnameTp CKBaXXMHHOM YaCTH TeJIECUCTEMbI, MM 108
HnuHa TenecucreMsl B c6ope 6e3 AMaMarHUTHOrO yIJiv- 3,0
HUTENS, M
JnvHa TMaMarHUTHOrO YIJIMHUTENS, M 2x2
Macca Tenecucremsl B cGope 6e3 AMaMarHUTHOTO YIJTU- 120
HUTENSI, KT
IIpucoeaHUTEIbHBIC pe3b0bl 3aMKOBbIE

Matepuai KOPIYCHBIX JeTalel TeJIECUCTEMbl — HEMarHMTHasl CTalb
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Tabauya 33
Texnnueckne XxapaKTepuCTHKH HHKJIMHOMETPOB H TeJIeMeTPHYECKHX
cucrem (SPERRY SUN)
ITapameTpel CpencTsa u3MepeHus

Muo- | Cucrema | MWD | Tia-

rOTO- | OPUEHTH- poc-

yey- | poBaHuUs KoM

HbI SRO
Juamertp 3oH1a, MM 44,5 445 88,91 | 44,5

120,7

Jl11Ha 3alMTHOro KoXxyxa, MM 1829— | 1829— | 6400— | 2743

2743 2743 11000
MakcumanbHo nonyctumas Temnepa-| 125 125 125 125
Typa, °C
IpenenpHoe 3aboiiHoe naBnenue, MIa| 102 102 103,4 | 66,8
HcToyHUK NUTaHUSA 11 6a- 90— — —

Tapeii | 260 B,

nepeMeH-
HbIit TOK

O6beM MaMITH, TOYKA U3MEPEHNS 1500 | 3amuchb Ha MOBEPXHOCTH

JuanazoH nu3amepeHust 3eHutHoro yma, | 0—180 | 0—180 | 0—180 [0—180
rpan
Jluana3oH uamepenus asumyra, rpag [ 0-360 | 0-360 | 0—360 | 0—360

JlnanasoH usMepeHMs MOJIOXEHNS OT-| — 0—-360 | 0—360 | 0—360
KJIOHMTENIS, Ipaj
TouHOCTb U3MepeHUsI 3eHUTHOTO yria,| 0,1 +0,1 +0,2 | £0,25
rpai
TouHoCTh U3MEPEHUS A3UMYTA, Tpaj +1 *1 1,5 | 1,5
PekoMeHnyeMoe cofiepxaHue necka, % | — — 2 —
MuHuManbHoe BpeMsi OOHOBJIEHMS
JIAaHHBIX, C:
UHKJIMHOMETPUH — — 9,3 —
raMma Kaporaxa — — 11,3 —
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10.2. B OCHOBHOM B CpEACTBaX KOHTPOJIS U U3MEPEHUS ITapaMeTPOB
CTBOJIa CKBaXXMHBI ¥ nojioxkeHus oTknonsiiox KHBK uenonb3ytores
rMapaBinuecKUit, KabeJbHbI U 3IeKTPOMArHUTHBIM KaHaJIbl CBS3H.

W3mepsitoTcs ciienyoniye napaMeTphbl: 3€HUTHBI YroJl, a3UMYT, [10-
JIOXXEHUE OTKJIOHUTEIS1 U TIIyOMHa CIycKa CUCTEMBI (TIpH OCHAllEHUU
r1yOMHOMEpPOM).

10.3. B rupockonnu4eckoM MHKIMHOMETPE OTKJIOHEHUE OT BEPTH-
KaJIi OrpenesieTcs U3BMEepPUTeIbHbIM MOTEHLMOMETPOM U COBIANaeT
€ yrioM, 06pa3oBaHHbIM BEPTUKAJIBHOI U MPOAOMBHOA OCAMU 30HAA.
WU3mepsieMblil a3UMYyT — 3TO yroJ, 00pa3oBaHHbINA NPOEKLMEN BEPTU-
KaJIbHOIM OCU 30H/1a Ha TOPU30HTAJIbHYIO MIOCKOCTh M PaHee BbIOpaH-
HBIM HalpaB/IeHUEM.

CurHaJibl OTKJIOHEHUsI a3UMyTa, IOCTYIAIOILHe U3 30Ha OCPec-
TBOM KapOTaXXHOro KabeJsi, mepeaaloTcsl Ha myJbT udmepeHust. Mame-
pUTEJIbHas 4acThb CUCTEMbI 0Opa30BaHa KOMIIEHCALIMOHHBIMU MOTEH-
LIMOMETPaMM OTKJIOHUTESI U a3MMyTa C UHAUKATOPHBIM MMKpPOaM-
TIEPMETPOM.

IuTtarouas yacTb CUCTEMBI OCHAlllEHa Pa3BETBJICHHbLIM BXONOM JUTSI
MUTaHUs1 MpUOOpPa KakK MOCTOSTHHBIM, TaK U lIepeMEHHBIM TOKOM. TpaHc-
(hopMaTOpHbIE U BHINPSIMUTEIbHBIE KOHTYPHI MUTAlOLLEH CUCTEMBI CI1y-
XaT A5 NPeOA0NeHHS NMaieHUM, BbI3BAHHBIX COMPOTHBJIEHHEM KapOTaX-
Horo kab6eJist. KOHCTpyKLMM NpiuGopoB pacCYMTaHbI Ha NOAKITIOYEHHE Ka-
POTaXHBIX Kabeseil pa3HbiX JUAMETPOB C YHUCIIOM XUJT HE MEHEE TpeX.

Jns cobnroaeHUs NpaBUIbHbIX COOTHOIUEHHWI HANPSIXKEHHUS B IIPU-
0ope 10JKHO OBITh 00ECTIeYEHO oMpeae/ie HHOe CONPOTUBRIEHUE MPOBO-
JIOB B CIOJIb3yeMOM KaGeJie, YTO JOCTUraeTCst 3 CUET MOACOSAUHEHUS
BCIOMOTATEbHbIX COMPOTMBIEeHUI1. [ obecrieueHust Oonee ObICTPOro
pasbera rupockorna 10 padounx 060potos (34 000—60 000 MuH™") cityKuT
BCHOMOTaTe/IbHbI UCTOYHMK MMUTaHMSI, YCTAHOBJIEHHBIM B 30HE.

10.4. UHKMHOMETpUYECKasi TeJleMeTpUYecKasi CUCTeMa [T03BOJISIET
NPOBOIUTb CIICAYIOLIME ONEePaLINU;

OpUEHTHPOBaHUE OTKIIOHS 011! KOMITOHOBKHM IO 33IaHHOMY a3U-~
MYTY B CTBOJIE CKBaXXUHBI MyTeM U3MEPEHHUsI HanpaBIeHUs ACHCTBUS
OTKJIOHUTENS] OTHOCUTEJILHO ancCUAAIbHOM MIOCKOCTH;
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ofnpeleieHUe yIiia 3aKpyyrMBaHusi OypuabHON KOJIOHHBI NIOA AeWc-
TBUEM PEAaKTUBHOIO BpPAlIAIOLIEr0 MOMEHTa 3a00ifHOrO ABUTraTeNs U
€ro yueT npu OypeHUM CKBaKMHbI C UCMOJb30BAHMEM OTKJIOHSIIOLIETO
WHCTPYMEHTA;

NpoBeneHHE HHKIMHOMETPUYECKUX U3MEPEH M HEMOCPEACTBEHHO
B MpOLIECCEe POBOAXU CKBaXXUHBI.

KommiekT tenemerpuueckoii cucreMsl Tina CTT (puc. 5) Bxiiio-
YyaeT ceayIoLMe Y3J1bl: ITYOMHHbIN 610K TeJIEeMEeTpUYECKO CUCTEMBI,
rJIyOMHHOE U3MEPUTENLHOE YCTPOHCTBO, HA3eMHbI NYJILT TEIEMETPU-
YyecKOoH CUCTeMbl, HA3eMHOE U3MEPUTENILHOE YCTPOHCTBO, MPUCOEIN~
HUTENBHBIA (DUNBTP.

Buo A Bud B

Puc. 5. Cxema usmepuTeabHoit yactu TeneMetpuyeckoii cuctembl CTT:
1, 3 — 3KCUEHTPUYHO PACMOJIOXKEHHbBIE MPY3bl JaTYMKOB COOTBETCTBEHHO
a3UMYTa U 3eHUTHOTO YyIJa; 2 — rpy3 pambl; 4 — 3alaHHOe Hanpas/icHHUE;

5 — MeTKa OTKJIOHUTENST; 6, 7 — pernepHast 0Cb COOTBETCTBEHHO
OTKJIOHUTEJISI U TIIyOMHHOIO U3MEPHUTEILHOTO YCTPOICTBa; § — MeTKa
«0» r1yGHHHOro U3MEPUTENIBLHOTO YCTPOICTBA; 9 — ciieA ancuaaibHO#
TJIOCKOCTH; @, — MPOEKTHBII a3MMYT CKBaXHHbI; ® — YrOJI CMELLEHUS,
onpeneisieMblii KaK yroJ Mexay MeTKoii «0» rimyGuHHOro U3MepUTELHOTO
yCTPOHCTBA M HanpaBJieHUeM U3ruba OTKJIOHUTENS; A — yroJji MoBopoTa
OypHJIbHOM KOJIOHHBI; B — YroJl ycTaHOBKM OTKJIOHMTENS; B, — 3a1aHHbIi
YroJl yCTaHOBKU OTKJIOHUTENST; @, — (PaKTHYECKUii a3UMYT CKBAXHMHBI
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CBs13b NIYOMHHOM anmnaparypbl ¢ Ha3eMHOI MOXET OCYLECTBJISATh-
Cs1 10 POBOJHOMY KaHaJly CBsI3U COPOCOBOIO TUMNA, BLIMOJIHEHHOMY B
BUJIE CTAHJAPTHOrO KapOTaXHOro Kabesi, CHa0>XX€HHOro KOHTaKTHBI-
MU pa3zbeMamMu. BO3MOXHBI ABa BapuaHTa Clycka JTMHUU CBA3U: uepe3
YILUIOTHEHME BEPTJIIOra C MCIOJb30BaHUEM Y3J1a BBOJa Kabesist B Bep-
TJIOT U Yepe3 clelMalbHOe YCTPOMCTBO LISl BBOA Kabesisi B COCTaBe
OypHJIbHOI KOJIOHHBI.

B r1yOMHHOM KOHTeliHepe pa3MeLICHbI AaTYUKU ISl U3MEPEHMSI
a3uMyTa, yIjia MojIoXKeHHUs OTKJIOHUTENSI M 3eHUTHOrO yriaa. [IpyHuun
JeiicTBUS AaTYMKa a3¥MyTa OCHOBAaH Ha NMPUMEHEHUU MAarHUTHOIO
4yBCTBUTEJILHOIO 3JIEMEHTA B BUJE CTEPXHS, YCTaHABJIMBAIOLIETOCS
110 HanpaBJCHUIO MAarHUTHOTO MepyaraHa. UyBCTBUTENBLHBII 3JIEMEHT
CB$I3aH C POTOPOM CUHYCHO-KOCHHYCHOTO Bpalialoiiero rpaHcopma-
TOpa, paboTaloiero B pexume ¢azoBpauiaress.

Pa6ora naTyrka HakJioHa OCHOBaHa Ha IPUMEHEHUHU SKCLEHTPUY-
HOTO rpy3a, LIEHTP TSXKECTU KOTOPOro BCerja HaxoAMTCsl Ha BepTUKa-
JI4, TIPOXOLsLUeit Yepe3 oCch Ipy3a. Yroj noBOpoTa MOCPEACTBOM pO-
TOpa TpaHcgopMaTopa, CBI3aHHOTO € TPY30M, Npeodpasyercs B (a3sy
BBIXOAHOTrO CUTHaJa, MPOMOPLIMOHATBHOTO 36HUTHOMY YIJIy CKBaXU-
Hbl. OHOMY MEeXaHHU4YeCKOMY Ipalycy oBopoTa poTopa COOTBETCTBYET
M3MeHeHHe (ha3bl BBIXOIHOTO CUrHajla Ha 6°.

IMpuHUMI AeiCTBUS AaTYMKA MOJOXEHUS] OTKJIOHMUTENSI OCHOBAH
Ha MO0BOPOTE PaMKU C SKCLEHTPUYHBIM IPY30M U YKPEMJIEHHbIMUA Ha
Heli JaTYMKaMM a3MMyTa ¥ HakJIOHa. YTOJI IOBOPOTa paMKU Npeodpa-
3yercst TpaHcopMaTopoM B (ha3y BhIXOAHOTO curHaia. OnHOMy Mexa-
HUYECKOMY I'PajlyCy COOTBETCTBYET U3MEHEHHUE (Pa3bl BEIXOLHOIO CUT-
Hana Ha 1°.

IsaTunecsTUNEPUOAHBIC CUTHANBI, ITepeaaBaeMble AaTYNKaAMU, UME-
10T pa3inyHyto ¢asy (0T 0 10 360°) ¥ B 3aBUCMMOCTH OT U3MEHEHHUIA 13-
MepSIEMOTO NapaMeTpa MOCTYNAaloT B INyOMHHBII Nepefaouni 6ok,
KOTOPBI OCYLLECTBIISIET MTOC/IEN0BAaTE/IbHbIA ONIPOC BO BPEMEHH IUIy-
OUHHBIX JaTYMKOB, (HOPMUPYET CyMMapHBIil IIMPOTHO-UMITY/IbCHBIA
MOJYJIMPOBaHHBI! CUTHAI U MEePEelacT ero B TOKONPOBO/.




Cepus 08 Bonyck 12 67

10.5. Tunogasi cxeMa ornepauuii Ipx OPUEHTUPOBAHUU OTKIIOHI0-
IIMX KOMITOHOBOK B BEPTHMKAJbHBIX 1 HAKJIOHHBIX CTBOJIAX CKBAXKUHBI
clenyioLuast.

J10 cOOpKH OTKJIOHUTEIS C TEIEMETPUUECKON CUCTEMOI Ha HUXKHEM
nepeBOHUKE ee KOpIlyca CTPOro Ha BepXHeil 00pasylolueit HaHOCHTCS
MeTKa «0», COOTBETCTBYIOILIAsS HYJIEBOMY IMOKAa3aTeJlo JaTyrKa I0J0-
XeHUs OTKIOHUTENd. TTocie cGOpKH OTKIOHUTENSE METKA C BEPXHETO
NepeBONHMKA OTKJIOHUTES IEPEHOCUTCS HAa HUXKHUI NEPeBOAHMK Te-
JeMeTpuueckoii cucteMbl. M3aMepsieTcs yro @ oT MEeTKH, NoKa3biBa-
Iolleli HanpaBieHUsT U3ruba OTKJIOHUTENS, 10 MeTKH «0» TenemMeTpu-
YeCKOM CUCTEMBI 110 HATIPaBJCHUIO IBUKEHMS YaCOBOI CTPENIKH, €CITU
CMOTpETh CBEPXY BHU3 (pUC. 6).

a a o 0

90°

180°1 a

180°

Puc. 6. CxeMa OpHEHTHPOBAHHSI OTKJIOHUTES:
a—npuA>360°; 6 — npu A < 360°; | — metka «0» niyGUHHOTO
U3MEPUTENIBHOTO YCTPOICTBa; 2 — 3adaHHOE HaMpapacHHUe, 3 — MeTKa
OTKJIOHUTENA; 4 — anicuiajibHas TNIOCKOCTh

10.6. Ipu opreHTHPOBaHMM OTKJIOHMTEIS B CTBOJIE CKBAXKUHBI C 3¢HUT-
HBIM yrjioM Gosee 3° mpoBoagTcs caeayloure usMepeHus (CM. puc. 6):

OMNpenessioT CyMMY 3aIaHHOTO YIJia YCTAHOBKU OTKJIOHUTEJIA U yIia
cMelleHus MeToK «OTkionuTenb» U «O», To ectb A =B, + o, rae B, —
3alaHHbIH YroJl yCTaHOBKH OTKJIOHUTEST; (0 — YFOJi CMELLEHHSI METOK
«OTKIOHHUTEB> U «0»;
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TIOBOPOTOM OYpUAbHOIA KOOHHBI JOCTUIAIOT NOKA3AHU I LI(POBO-
ro nHaukaropa «OTKJIIOHMTENb», PABHBIX PaHEe BLIYMCIEHHOMY 3Haye-
Hu1o yrna A (ecnu yroa A > 360°, To M3 HEro Hy>XHO BeIYeCTb 360°);

MOBOPOT OYpHJIbHOM KOJIOHHBI HEOOXOAUMO BECTH IO HaripaBJie-
HUIO JIBMXEHUST YaCOBOIA CTPEJIKH;

nocje Mosopora OYpUIbHOM KOJIOHHBI IJISl CHAATUSI YIIPYTHX Je-
(opMmainii KOTOHHB! HECKOJILKO pa3 MPUIIOAHUMAIOT €€ U OINYCKAIOT,
KOHTPOJIUPYs MO HHAUKATOPY «OTKJIOHUTEJIb> NIOJyYeHHOE 3HAaUEHUE
(B cilyuae €ro M3MEHEHMs! IOBOPOTOM KOJIOHHBI JOCTUTAIOT HYXHBIX
foKasareseit).

10.7. Inst opueHTHPOBaHUS OTKJIOHUTEJISI B BEPTUKAJILHOM CTBOJIE
CKBaXXUHBI HE00X0nIUMO (CM. puc. 6):

onpeneSuTh CYMMY 3alaHHOIO a3uMyTa M U3MEPEHHOTO yIjia CMe-
uieHust MeToK «OTKIoHuTe b U «0», To ecTh A = B, + , e B, — 3a-
JaHHbIH a3UMYT UCKPUBJIEHHSI CTBOJIA CKBAXKMHbI; — YIOJI CMELLEHUS
MeTOK «OTKJIOHUTENDb» U «0»;

ycTaHOBUTh TYMOiep OA (a3UMYT OTKJIOHMTENS) Ha HA3€MHOM NYJIb-
Te B BEPXHEE IMOJIOXKEHHUE;

NOBOPOTOM OYpH/IbHOI KOJIOHHbI A0OUThCSH NOKa3aHU I MHUMKATO-
pa «OTKJIOHHTENb», PABHBIX MOJYYEHHOMY 3HaYeHUIO A (B npouecce
OypeHHs MOAAEPKMBATh yKa3aHHbIE [TOKa3aHUs WHAKKaTopa «OTKIIO-
HUTEJb»);

nocye Habopa 3eHUTHOTO YIJ1a 10 METKE OTKJIOHUTeNS Tymbep OA
BBIKJIIOYHUTD U AaibHElLIee OPUEHTMPOBAHUE OTKJIOHHUTES NPOM3BO-
JIATh 151 YCJIOBUM HAKJIOHHOM CKBaXXMHBI.

10.8. CkBaxuHHasl 4acTh TeneMeTpuueckoii cucrembl 3TC-108-017
MMeEeT MOJY/NbHYIO KOHCTPYKLMIO. DYyHKIIMOHAIbHbIE BO3MOXHOCTH
TENEMETPUUECKOIt CUCTEMBI 3aBUCST OT COCTABa MOAYJIEHA.

ba3oBast koMnieKTalysi CKBaXUHHOT0 pubopa obecrneynBaeT Ha-
BUTALIMIO U HENIPEPBIBHYIO nepeaavy MH(opMaLMKu Ha MOBEPXHOCTD B
npouecce OypeHHs! B reoJIOrH4ecKUX cpeiax 0e3 MarHUTHbIX aHOMaJTHIA.
Hcnonb3oBanne 0AHOBPEMEHHO 3JEKTPOMATHUTHOIO U TMAPABIMYEC-
KOTO KaHaJIOB CBsi3u obecrieynBaeT 60Jiee BLICOKYIO TOMEXO3alHIUEH-
HOCTb M CKOPOCTb nepenayn nHdopmaum.
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XI. THAPABJINYECKASI ITPOTPAMMA CTPOUTEJILCTBA
JOIIOTHUTEJIBHOI'O CTBOJIA

11.1. Tunpasanyeckas mporpaMMa CTpOMTENbCTBA JOTIONHUTEIBHO-
Tro CTBOJIA ONMPEACNACT psa TEXHUKO-TEXHOJOTMYECKUX [)CKOMCHIlaLlMﬁ
[9, 16, 22, 25, 26] mo:

pexXUMY IIPOMBIBKH K COCTaBY GYpOBOro pacTBopa;

CHUXEHUIO TMAPONMHAMUYECKOTO IaBIEHUS B CKBAXHUHE;

obecneyeHuIo BbIHOCA 11J1aMa, OCOOEHHO C YYaCTKOB C 3eHUTHBIM
yrjoM 6osee 55—65°, nyTemM ONTUMU3ALUU PEXMMaA ITPOMBIBKY U PeO-
JIOTMUECKMX NapaMeTpoB OypOBOro pacTBopa;

NPEeAOTBPALICEHUIO MMPUXBATOB U ObOECTieYeHUIO Nepefayu paluo-
HaJIbHOM OCEBOIf HAarpy3Ky Ha JOJIOTO 32 CYET Y/Iy4YlUEHUs1 CMa3biBalo-
LIMX CBOMCTB OypOBOro pacTBopa, yMeHbIIEHHUS TOJIIMHBI U JIUTIKOC-
TH KOPKHU;

COXPaHEHUIO YCTOMUMBOCTU CTEHOK CKBAXHHbI ITYTEM PEryJIupoBa-
HUS KOJIbMaTUPYIOLUX, hUIIBTPALIMOHHBIX CBOMCTB GYpOBOro pacTBopa
Y BBIOOPA ONTMMAbHOIO JMana3oHa ero MIOTHOCTH.

11.2. BeanuunHa ruipoaMHaMUyYeCcKoOro JaBleHUs B CKBaXXHUHE Clla-
raeTcsl U3 MOTEPh B KaXKAOM 3JIEMEHTE TEXHOJOTMYECKOro mpouecca
KpPYroBOIro ABUXEHMSI OYpOBOTO pacTBOpPa U MOXET ObITh BhIpaxeHa
dopmyoit

p=p61+pYBT+pn+p3n+p3n+pw|+pKHBK’ (29)

Tae p,, ~— TOTePU HaBleHUs B OYPUNIbHBIX TPYOAX U 3aMKOBBIX CO-
eauHeHusx, MIla;

Pygr — noTepu Aaienus B YBT, MIla;

p,  — TOTepH JaBieHUs B OTBEPCTUAX aonoTa, MIla;

p,, — TOTepH AaBeHNA B 3a60iiHoM apuratene, MIla (cornac-
HO TEXHUYECKWM XapaKTEPUCTUKAM Ha IlBVll'aTCJ'Ib);

p,, — TNOTepH AaBleHMs B 3aTpyOHOM npocTpaHcTse, MIla;

P,, — ToTepH JaBiieHUs B HarnopHoi simHuu, MIla;

Pusk — TMOTEPU NIABIEHMS B 3aTPYOHOM MPOCTPaHCTBE B 30HE
KHBK.
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11.3. ToTepu aaBaeHUS B LUPKYJSLMOHHON CUCTEME CKBAXXHHBI
onpenesisior no Meroauke [16].

11.4. Ans ynpoiieHUs pacu€TOB MOXHO UCIOJIb30BaTh CJIeAYIOLIHE
3aBMCMMOCTH M TaGJIMUYHbIC 3HAYEHUSI.

[Totepu aaBaeHUs B OypUIbHBIX TPYOaX YU 3aMKOBbBIX COEAUHECHUSIX
onpeaessoTcs no popMmysie

Pg = 0,0 QZLSTg'IO“, (30)

rae o, — Ko3(@HLUHUEHT, MponopiHoHalbHbIi KoadduLueHty co-
TIpoTUBJIEHU (Tab. 36);
p — IUIOTHOCTb OYpPOBOTO pacTBopa, T/M>;
0 - nopaya Hacoca, Ji/c;
L, — nnuHa GypusIbHEIX TPYO, M.
ITotepu naBiaeHust B yTsXeJeHHBIX OYpIIBHBIX Tpy6ax onpenens-
10TCA N0 hopmyJie

Pygr = Oygr PO Ly £10%, @30
rae Ly, — mna VBT, m.
3HaueHus Ol MPUBEAEHBI B Tab. 34,
Tabauua 34
3uavenus Ko3qGuumeHTa CONPOTHBIECHNS
B YTSDKEJIEHHBIX OyPWIBHBIX TPyOax
Hunamerp YBT, MM 3HayeHue
HapyXHblit BHYTPEHHMI KO OULMEHTA Oty

95 32 7,51-10~

108 38 2,19-102

146 75 5,17-103

[Motepu naBneHus B HacaaKax 10JI0Ta MOXHO ONPEAETUTD Mo (op-
MyJie

p,=0o, Qg 10 (32)

3HayeHus o, NPUBEAEHBI B Ta0L. 35.
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Ta6auya 35
3nauenus ko3 punMeHTa CONPOTHBIICHHS B OTBEPCTHAX J0JI0TA
JuaMeTp nonota, MM 3Hauenune koapuumenTa o,

120,6 92,65-10-3
139,7 56,75-10-3
161 37,62-10-3
190 31,52-10-3

Ta6auya 36

3uayenns koathunuenta conpoTnsieHns B GypuabLHBIX Tpydax
u 3amkax tTina 3H

Nuametp | Ton- | 3nauenue koadduumenTa o Mpy Nogaye Hacoca,
6ypuib- | IMHA am*/c
HBIX TPYO, | CTeH- 5 6—10 11-15 16—20 | 21-25
MM KH
73 7 11,44-10*[11,35-10-%]| 11,33-10~* — —

9 24,33-10]24,26:10| 24,24-10~* — —
11 ]52,02-10*|51,93-10*|51,90-10~* — —
89 7 5,02:10* | 4,92-10-* | 4,90-10-* | 4,83-10~* —

8 5,94-10-* | 5,91-10~* | 5,89-10~* | 5,88-10-* —
11 6,35:10~* | 6,31-10-* | 6,29-10~* | 6,28-10-* —
114 7 — 2,53-107% | 2,49-10-° | 2,47-10-52,42-10-5
8 — 3,18-10-% | 3,14-10-% | 3,10-10-5 | 3,08-10-°
9 — 4,02-10-% | 3,98:10- | 3,93-10-5 {3,91-10-}
10 — 5,19-10-5 | 5,16-10-% | 5,11-10-5|5,09-10-5
11 — 6,70-10-° | 6,68:10-5 | 6,63-10-56,61-10-°

IMotepy naByieHNs B 3aTpyOHOM NMPOCTPAHCTBE MOXKHO OIPENETUTh
no ¢popmyiie

p,,=pQPg10e, Ly + o, Lo +o, L), (33)

130767 230" YBT
rae o M 0, — KO3((OULUMEHTH COMPOTUBICHUS U1 ONpeecHNs
MOTEPb JABJICHUA NMPU TEUHEHUU 6yp0BOI‘0 pacTBopa
B BanyﬁHOM NPOCTPaHCTBE MEXAYy CTCHKaMH CKBa-
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>KUHBI U OYpHIIbHBIMU TpyOamu (TaGi. 38) U Mexny
CTEHKAaMU CKBAXXMHBI U YTSXKEJIEHHBIMU OYPHJIbHBIMU
TpyOaMu WK 3a00iiHbIM ABUraTenem (tadn. 39).
IMpu oueHke cocrapnsoweit KHBK oHa paccmaTpuBaetcs B LieJioM
KaK MECTHOE r'MpaBiIM4ecKoe CONpoTUBIeHHE, Tak Kak ;inHa KHBK
MHOTO MEHbllIe JJIMHBI OypUIbHOro MHCTpYMeHTa. [Totepu naBneHus
B KOJIbLIEBOM npocTpaHcTBe U Ha anieMeHTax KHBK onpenenstoresa no
caenymwouieit hopmyie:
__ 8&p0’
ra TCZ(DZ _dZ) ’
rae D, d — HOMHWHaJbHBIEC AMAMETPhI 3IeMEHTA U TIaIKOI YaCTH TpY-
OBl WK TeNa 3JIEMEHTA, M;

(34)

& — K03(GHULMEHT MECTHOTO TMAPABIMYECKOTO CONMPOTHURJIC-
Hus (tadn. 37);
P — IUIOTHOCTh OYpOBOro pacTBopa, Kr/m>;
Q  — pacxon 6ypoBoro pactsopa, m*/c.
Tabauya 37

Koadduumenrnl MECTHBIX THAPABIHYECKHX CONPOTHBJICHMI
ocnosnbIx 3aementos KHBK

Anementr KHBK £
TpexuiapolieiuHoe A0J0TO 224-232
Kann6patop tuna K 91-98
Kanu6parop tuna KC 196—212
Henrtparop LI 222-236
LieHTpartop 6-10nactHoi 196—208

ITotepu naBneHus1 B HAaIOPHOM IMHUU
pll}l = ann p ng.104’ (35)

rae o, — KO3(QQUUHMEHTHI CONPOTUBAECHUS JUIS ONpPeaesIeHHU 110-
Tephb JAaBJIECHMS 2JIEMCHTOB 00BI3KM Hacoca:

o, =0, to, to tao, (36)
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rae ¢ — KoadduumMeHT conpoTUBIEHUS CTOsIKA ANaMETPoM 114 MM
(o, = 0,00355);
Oy, — KoabduumneHt conpotusaeHus 6yposoro uanra (o, =
=0,00293);
o, — koabduumeHT conpoTuBneHus seprmiora (o = 0,009);
o — Ko3(hdUUMEHT CONPOTUBIEHNS BeayLIeit TpyOBl.

Re > 2-10* — B MecTHOM rapaBIM4ECKOM CONPOTUBJIEHHUH TypOy-
JIEHTHBI PEXUM TEYEHUsI.
Tabauya 38
3uayenus Ko3(h(pHuMEHTA CONPOTHBICHHS B 3aTPYOHOM NMPOCTPAHCTBE
MeXKIY CTeHKAMH CKBAXKHMHBI M OYPHJIbHBIMH TPYOaMu

Iuamerp | [duametp 3HaueHue KoaQduLMenTa o,

IoNoTa, | GypHIIbHBIX TIPH Mojiaue Hacoca, am3/c
MM Tpy6, MM 5 6—10 | [1-15 [ 1620 | 21-25
120,6 73 12,3-10-%18,05-10-%[6,85-10-° — —
139,7 89 10,4-10-514,51-10%(3,53-10%{ 3,25-10-° —
161 89 7,0-10-3 |12,58-103{1,34-10-3[1,08-10-3 —
190 114 — 2,07-10-]1,06-10-%(0,66-10-5|0,62-10-5

Tabauua 39

3uavenns Ko3(hduumenTa conpoTHBIEHNs B 3aTPYOHOM NPOCTPAHCTBE
MeKIY CTEHKAMH CKBAXKHHbI M YTSKEICHHBIMH Oy PHIBHBIMH TPyOamHu,

3200iiHBIM JIBHraTeeM

Hua- | [luametp y1a- | 3HaueHue KoaduunenTa o, npu nogaye Haco-
METp |XeJeHHBIX Oy- ca, am3/c

JI0- | pUIBHBIX TPYO 5 6—10 11-15 16-20 | 21-25
J10Ta, | vin 3aboiiHo-

MM | ro ABuraresi,

MM

120,6 95 46,8-10-5 (42,41-10-5/38,32:10-° — —
139,7 108 18,83-10-°(12,82-10-5| 11,4-10-5 (10,61-10°5| —
161 108 9,63-10-5 | 3,71-10-5 | 2,34-105 | 2,21-10° —
190 146 — 5,82:10%| 2,77-10-% | 2,52-10-5 |2,37-10-3
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11.5. 1ns BbINOAHEHUS NPAKTUUECKIMX PACUETOB NPU CTPOUTEIALCTBE
JIONIOJTHUTEJILHOTO CTBOJIa MOXKHO TMOJIb30BATHCS pPe3y/IbTaTaMU COCTaB-
JIEHHBIX TaOJULI C BeJIMYMHAMM NOTEPh AABJIECHUS B OTIEJIbHBIX 2JIEMEH-
TaX UMPKY/ISILMOHHOMN CUCTEMBbI ITPY NPOKAaYHBaHUHM TEXHUYECKON BOIbI
1 GypoBOTo pacTBopa naoTHOcThIO 1140 Kkr/M? (Tadm. 40—59).

11.6. Boipe3aHue «OKHa» B KOJIOHHE MOXET MPOU3BOAUTLCS Ha TEX-
HUuecKoi Boze ¢ 06paboTkoii 0,2 % KanbLMHUPOBaHHOM COABI IS yaa-
JieHus U HelTpanu3auuu ueMeHTta. [IpumeHeHne Boabl obecneunBaeT
HeoOXoaMMoe OXJIaxaeHue MHCTPYMEHTa npu padoTe no Metasny. [Tpu
(bpe3epoBaH1U KOJIOHHBI IS cOOpa MeTajula M LIEMEHTa, BBIHOC KOTO-
PbIX 3aTPyAHEH, TPUMEHSIETCS MeTaUIolLaMoyioBuTeb. [Tocne yriyo-
JieHus crBojia Ha 20—25 m Mmoxer no6asiasthes 0,3 % KMI (B Buae Boa-
HOTO0 pacTBOPAa) M CKBaXXMHa IIPOMbIBAETCS1 10 MOJHOM OYMCTKU CTBOJIA
OT NiopoAbl, 00JIOMKOB LIEMEHTa U METAJUIMYECKOH CTPYXKKH.

11.7. 3abypuBaHue CTBOMA M HAGOP KPUBU3HBI CJIEAYET IPOBOINUTh
Ha OypoBOM pacTBoOpE.

11.8. Ipu GypeHHHU y4yacTKOB CTBOJIA C 3CHUTHBIM YIJIOM J10 55°
TEXHOJIOTUYECKHUE MapaMeTpbl 6YPOBOro pacTBopa perjlaMEHTHUPYIOT-
cs1 peXXMMOM paboThl 3a60itHOro auratensi. OcHoBHbIe TpeOOBaHHUSA
Ha 3TUX y4acTKax — mpeaynpexiecHue rapopaspbiBa nopoa U Kojib-
MaTalMsI CTEHOK CKBaXKHHBI [UIsl IPeAoTBpalleHUs punsrpaunu 6ypo-
BOT'O pacTBOpa.

11.9. [1pu 6ypeHHM y4acTKOB CTBOJIA C OOJIBIIMM 3¢ HUTHBIM YIJIOM
0co00e BHUMaHuUe YIeNsieTCsl PeryJIMpoBaHMIO HaNpPsKeHUs! ciBUra Oy-
poBoro pactBopa. JIjist CKBaXXHUHbI ¢ iMamMeTpoM 110 139,7 MM 3Ta Besiu-
urHa MoxeT cocTasisitb 7—10 nlla, ms 190 u 215,9 mm — 35—40 nlla.
st nosbiieHUs 3¢pPeKTUBHOCTH OYpEHUs pacTBOP PEKOMEHIYETCs
00pabaTbiBaTh CMa304yHO! NOOGABKOM st CHUXKEHMS JIUMKOCTU TU-
HUCTOI1 kopku MeHee 0,1 u KonbMaTUpyioLIeii 106aBKOI (Harpumep,
Ken-Seal, 1urHuH) [uid npeaoTepaleHus (GpuIbTpaLyy pacTBopa B No-
PUCTBIE NOPOJADI.

11.10. OcoGoe BHUMaHHe peKOMEHAYETCs1 0OpallaTh Ha BA3KOCTb
OYypOBOro pacTBopa U MOAIEPXUBATh e¢ B npeaenax 12—14 MITa-c.




Cepus 08 Buinyck 12 75

11.11. T1pu HegocTaTOUHOM BBIHOCE BbIOYpPEHHOM 1MOpoab! (UTO MO-
XeT ObITh 00YC/IOBJIEHO HAYaJIOM LINTAMOHAKOTIJIEHUS B CTBOJIE CKBAXH-~
HbI) HEOOXOAMMO U3MEHUTD PEXKUM MPOMBIBKU. MI3MeHEHUS BA3KOCTH
«Mayku» 6ypoBOro pacTBOpa U YBEJMUEHUS] CKOPOCTH €r0 JABUXCHUS
NO3BOJISIIOT 06ecneyruTh TypOYyIM3alMIO ITOTOKA Y YBEJUYUTD €ro pas-
MBIBaIOLLYIO COCOOHOCTh. OObeM U CKOPOCTD MOAAa4YM BOIbI B CTBOJ
CKBaXXMHbI ONPEAENSIOTCS B KaXIOM KOHKPETHOM CJiyyae C y4eToM
obecrieueHUst HEOOXOAMMOro NPOTUBOAABJICHUS Ha TJIACT.

11.12. Oco6eHHOCTDb MPOXOAKH FTOPU30OHTATILHOTO YYacTKa 00ycoB-
JieHa BO3MOXHOM noTepeil ycToiYMBOCTH BEpXHEil CTEHKW CKBaXKUHbI
Y 11aMonIoo6pa3oBaHMEM B HHXKHEM CeueHUHU cTBosia. st obecre-
YEHUs YCTOIYMBOCTH TOPHBIX MOPOJ MJIOTHOCTb PACTBOPa PErlaMEH-
THpYeTCS1 B AMana3oHe MaKCUMaJIbHBIX 3HaYEHMIT U onpenessercs ¢
YYETOM peXuMa MPOMbIBKM ¥ (haKTUYECKUX IpafeHTOB r’MAPOpa3phbi-
Ba MOPO/IL.

11.13. INpenoTBpalieHue HJJTaMO0Opa3oBaHusl U 00eCneYeHHUe OUUCT-
KM CTBOJIA OT BbIOYPEHHOM MTOPOABI AOCTUTAETCS 32 CUET PETYIUPOBaHUS
CKOpPOCTH TOTOKA, PEOJIOTMM M TUIOTHOCTU OypoBoro pactBopa. Ilpu
3TOM COOTHOUIEHME «IMHAMUYECKOTO HAMPSKEHWS CABUIa U IJIacTh-
4YeCKOii BA3KOCTH» JOJIKHO ObITh O0siee 150 06p. cex. (Hanbosee ontu-
MaJibHOEe cooTHoueHne — 400 obp. cek.). B KauecTBe npoduNIakTHKU
WWJIAMOHAKOIUIEHMS CIEAYET UCI0Ib30BaTh BpallieHUe OypHIbHOM KO-
JIOHHBI U TpoMbIBKY Tipu CITO.

[1py HU3KUX IJIACTOBBLIX JABAEHMSIX BO3MOXHO MCIOJb30BaHUE
MOJIMMEP3MYJILCUOHHOTO GYPOBOTO pPacTBOpa Ha OCHOBE JIMTHOCYJIb-
(oHaTOB.
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Tabauna 40

IHoTtepu napJiennst B KOJbLEBOM NpocTpaHcTBe 3a Tpydamu tina ITH 88,9 mm nmnnoit 1000 m

B 00CcaaHOli KOJIOHHE NMpH TedeHun Boabl, KI1a

Pacxon HuameTp ob6canHoiil TpyObl, MM
BOJIBI, 168,3 I 177.,8
nfc ToNIMHA CTEHKH, MM
7,3 89 [ 10,6 | 12,1 | 5,9 6,9 8,1 9,2 1104 [ 11,5 | 12,7 | 13,7 | 15,0
3 2451292 | 355|426 ] 1,33 | 1,46 | 1,64 | 1,83 { 2,06 | 2,31 | 2,63 | 2,94 | 3,41
4 4,06 | 4,83 | 5,87 | 7,04 | 2,21 | 2,42 | 2,72 | 3,02 | 3,41 | 3,83 | 4,35 | 4,86 | 5,64
5 599 | 7,14 | 8,68 | 10,41 3,26 | 3,58 | 4,01 | 4,47 | 5,04 | 5,65 | 6,43 | 7,18 | 8,33
6 8,25 19,82 [11,94|14,32)| 4,49 | 493 | 5,52 | 6,15 ]| 6,94 | 7,78 | 8,85 | 9,88 | 11,46
7 10,80 | 12,87 | 15,64 | 18,75| 5,88 | 6,45 | 7,23 | 8,05 | 9,09 | 10,19 [ 11,58 | 12,94 | 15,01
8 13,64 116,25119,76 123,691 7,43 | 8,15 | 9,14 | 10,17 | 11,48 |12,87 | 14,63 | 16,35} 18,97
9 16,76 119,97 |1 24,28 | 29,11 | 9,13 [ 10,01 |11,22|12,50 | 14,11 |15,81| 17,98 20,09 | 23,31
10 20,16 | 24,02 | 29,20 { 35,00 | 10,98 | 12,04 { 13,50 { 15,031 16,96 | 19,02 | 21,63 | 24,15 { 28,03
11 23,82 28,38 134,501 41,35112,97 [ 14,23 15,95| 17,76 | 20,04 | 22,47 | 25,55 | 28,54 | 33,11
12 27,741 33,05 (40,18 | 48,15 (15,10 | 16,57 | 18,57 | 20,68 | 23,34 | 26,16 | 29,75 | 33,23 | 38,56
13 31,91 38,01 46,22 |55,40117,37[19,06 | 21,36 | 23,79 | 26,85 | 30,10 | 34,23 | 38,23 | 44,36
14 36,32 | 43,28 | 52,62 | 63,07 | 19,78 [ 21,70 | 24,32 | 27,08 | 30,56 | 34,26 | 38,97 | 43,52 | 50,50
15 40,99 | 48,83 159,37 | 71,16 | 22,32 | 24,48 | 27,44 | 30,56 | 34,49 | 38,66 | 43,97 | 49,11 | 56,98
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Tabauua 41

IMovepn aasJienus: B KoubuesoM npoctpanctse 32 YBT anamerpom 88,9 mm mmnoii 10 M

B 00CaAHOIi KOJIOHHE NpU Te4eHHH Boabl, KI1a

Pacxon
BOJbI,
n/c

JluameTp obcanHoit TpyObl, MM

168,3 ] 177.8

TonuHa CTEHKU, MM

7,3

89 | 106 ]12,1]59]69]81]92T1104]115

12,7

13,7

15,0

0,02

0,03 | 0,04 | 0,04 | 0,01 | 0,01 | 0,02 | 0,02 | 0,02 | 0,02

0,03

0,03

0,03

0,04

0,05 | 0,06 | 0,07 | 0,02 | 0,02 | 0,03 | 0,03 | 0,03 | 0,04

0,04

0,05

0,06

0,06

0,07 | 0,09 | 0,10 { 0,03 | 0,04 | 0,04 | 0,05 | 0,05 | 0,06

0,06

0,07

0,08

0,08

0,10 0,12 | 0,14 | 0,04 | 0,05 | 0,05 | 0,06 [ 0,07 | 0,08

0,09

0,10

0,11

0,11

0,13 10,16 { 0,19 | 0,06 | 0,07 | 0,07 | 0,08 | 0,09 | 0,10

0,12

0,13

0,15

0|V [N ||k~ |w

0,14

0,16 | 0,20 | 0,24 | 0,07 | 0,08 | 0,09 | 0,10 } 0,11 | 0,13

0,15

0,16

0,19

0,17

0,20 | 0,24 | 0,29 | 0,09 | 0,10 | 0,11 | 0,12 | 0,14 | 0,16

0,18

0,20

0,23

0,20

0,24 { 0,29 1 0,35 | 0,11 | 0,12 | 0,13 | 0,15 | 0,17 | 0,19

0,22

0,24

0,28

11

0,24

0,28 |1 0,35 | 0,41 | 0,13 | 0,14 | 0,16 | 0,18 | 0,20 | 0,22

0,26

0,28

0,33

12

0,28

0,33/0401048({0,15{0,17 10,19} 0,21 | 0,23 { 0,26

0,30

0,33

0,39

13

0,32

0,38 | 0,46 | 0,55 | 0,17 | 0,19 | 0,21 | 0,24 | 0,27 | 0,30

0,34

0,38

0,44

14

0,36

0,43 10,53]0,63]0,20 0,22 0,24 0,27 | 0,31] 0,34

0,39

0,44

0,50

15

0,41

0,49 | 0,59 | 0,71 | 0,22 | 0,24 | 0,27 | 0,31 | 0,34 | 0,39

0,44

0,49

0,57

Z1I wodung g snda)
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Tabauya 42
TToTepn JaBjenus B KosibieBoM npoctpanctse 3a YBT anamerpom 101,6 mm anmnoii 10 m
B 00Ca1HOIi KOJIOHHE NPH TedeHuH Boabl, KITa

Pacxon Jnamerp oGcanHoii Tpy6bl, MM
BOALI, 168,3 | 177,8
a/e TomumnHa CTeHKH, MM

73 1 89 [106 | 12,1 | 59 | 69 | 81 | 92 | 10,4 | 11,5 12,7 | 13,7 | 15,0

0,04 | 0,05 | 0,07 | 0,08 | 0,02 | 0,02 | 0,03 | 0,03 | 0,04 | 0,04 | 0,05 | 0,05 | 0,06

0,07 { 0,09 | 0,11 | 0,14 | 0,03 | 0,04 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,11

0,15{0,1810,23 10,29 | 0,07 { 0,08 10,09 {0,10{0,12)0,14{0,16 | 0,18 | 0,22

0,19 { 0,23 10,30 { 0,37 ] 0,09 | 0,10 | 0,12 | 0,13 | 0,15 ] 0,18 | 0,21 | 0,24 | 0,28

3
4
5 0,11 0,03 0,17 [ 0,21 [ 0,05 | 0,06 | 0,07 [ 0,07 | 0,09 | 0,10 | 0,11 | 0,13 | 0,16
6
7
8

0,24 | 0,30 | 0,38 | 0,47 | 0,12 | 0,13 | 0,15 | 0,17 | 0,20 | 0,22 | 0,26 | 0,30 | 0,36

9 0,30 | 0,36 | 0,46 | 0,58 | 0,14 | 0,16 | 0,18 | 0,21 | 0,24 | 0,28 | 0,32 | 0,37 | 0,44

10 0,35 0,44 0,5 | 0,70 0,17 | 0,19 | 0,22 | 0,25 | 0,29 | 0,33 | 0,39 | 0,44 | 0,53

11 0,42 | 0,52 | 0,66 | 0,83 | 0,20 | 0,23 | 0,26 | 0,30 | 0,34 | 0,39 | 0,46 | 0,52 | 0,63

12 0,49 | 0,60 | 0,77 | 0,96 | 0,24 | 0,27 | 0,30 | 0,34 | 0,40 | 0,45 | 0,53 | 0,61 | 0,73

13 0,56 | 0,69 | 0,88 | 1,11 | 0,27 | 0,30 | 0,35 | 0,40 | 0,46 | 0,52 | 0,61 | 0,70 | 0,84

14 0,64 | 0,79 | 1,00 | 1,26 | 0,31 | 0,35 | 0,40 | 0,45 | 0,52 | 0,60 | 0,70 | 0,80 | 0,95

15 0,72 | 0,89 | 1,13 [ 1,42 0,35 | 0,39 | 0,45 | 0,51 | 0,59 | 0,67 | 0,79 | 0,90 | 1,08

£0—S29-80 Id
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Tabauya 43
ITorepn naBnenus B Kosbuesom npoctpanctse 32 YBT muamerpom 108 My pannoii 10 m
B 00caHOIi KOJIOHHE NpU TeyeHnu Boabl, KI1a
Pacxon Huamerp obcagHoi TpyObl, MM
BOABI, 168,3 177,8
a/c TonmHa CTEHKH, MM

7,3 8,9 (106 | 12,1 ] 59 | 69 8,1 92 | 104 [ 11,5 ] 12,7 | 13,7 | 15,0
3 0,06 { 0,08 { 0,10 | 0,13 | 0,03 | 0,03 | 0,04 { 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,10
4 0,10 | 0,13 | 0,17 | 0,22 | 0,05 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,11 | 0,13 | 0,16
5 0,15] 0,19 | 0,25 | 0,32 | 0,07 | 0,08 { 0,09 | 0,10 | 0,12 | 0,14 | 0,16 | 0,19 | 0,24
6 0,21 | 0,26 | 0,34 | 0,45 | 0,09 | 0,10 | 0,12 | 0,14 | 0,16 | 0,19 | 0,23 | 0,26 | 0,32
7 0,27 | 0,34 | 0,45 ] 0,58 { 0,12 | 0,14 | 0,16 | 0,18 | 0,21 | 0,25 | 0,30 | 0,35 | 0,42
8 0,34 | 0,43 | 0,57 | 0,74 | 0,15 | 0,17 | 0,20 | 0,23 | 0,27 | 0,31 | 0,37 | 0,44 | 0,54
9 0,42} 05310,70 | 091]0,19]0,21]0,25]0,28]0,33]0,39 | 046 | 0,54 | 0,66
10 0,50 | 0,64 | 0,84 | 1,09 | 0,23 | 0,26 | 0,30 | 0,34 | 0,40 | 0,47 | 0,55 | 0,64 | 0,79
11 0,59 | 0,76 | 0,99 | 1,29 | 0,27 | 0,30 | 0,35 | 0,40 | 0,47 | 0,55 | 0,65 | 0,76 | 0,94
12 0,69 | 0,88 | 1,16 | 1,50 | 0,31 | 0,35 | 0,41 | 0,47 | 0,55 | 0,64 | 0,76 | 0,89 | 1,09
13 0,80 | 1,01 | 1,33 ( 1,73 ] 0,36 | 0,40 | 0,47 | 0,54 [ 0,63 | 0,74 { 0,88 | 1,02 1,26
14 0,91 | 1,15 ] 1,51 | 1,96 | 0,41 | 0,46 | 0,53 | 0,61 | 0,72 | 0,84 | 1,00 | 1,16 | 1,43
15 1,02 1,30 | 1,71 ] 2,22 10,46 | 0,52 | 0,60 | 0,69 | 0,81 | 0,95 | 1,13 | 1,31 | 1,61

zl Hfung o ¥nda)
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Tabauya 44
TloTepu faBneHus B KOJbLeBOM npocTpancTse 3a YBT auamerpom 120,6 mm pumnoii 10 m
B 00caHOIi KOJIOHHE TIPH TedeHnH Bojbl, KI1a

Pacxon Jinametp o6canHoit TpyObl, MM
BOIIbI, 168,3 | 177,8
n/e TonLIMHA CTEHKH, MM

7,3 | 89 [ 10,6 { 12,1 ] 59 | 69 | 8,1 9,2 | 10,4 | 11,5 12,7 | 13,7 | 15,0

0,15 | 0,21 { 0,30 | 0,44 | 0,05 | 0,06 | 0,07 | 0,09 | 0,11 | 0,13 | 0,17 | 0,21 | 0,28

0,25 (0,34 0,50 | 0,73 | 0,09 | 0,10 | 0,12 | 0,15 | 0,18 | 0,22 | 0,28 | 0,34 | 0,46

0,36 | 0,50 | 0,74 | 1,08 | 0,13 | 0,15 | 0,18 | 0,22 | 0,27 | 0,33 | 0,41 | 0,51 | 0,68

0,50 | 0,69 | 1,0t | 1,48 | 0,18 | 0,21 | 0,25 | 0,30 | 0,37 | 0,45 | 0,57 | 0,70 | 0,93

0,65 1091 |1,33({194]0,23]0,27]0,330,39|0,48]0,5 0,74 | 0,91 | 1,22

0NN || |w

0,83 | 1,14 | 1,68 | 2,46 | 0,30 | 0,34 [ 0,41 | 0,49 | 0,61 | 0,74 | 0,94 | 1,16 | 1,55

9 1,01 | 1,41 | 2,06 | 3,02 | 0,36 | 0,42 | 0,51 | 0,61 | 0,75 ] 0,91 | 1,15 | 1,42 | 1,90

10 | 1,22 ] 1,69 | 2,48 | 3,63 | 0,44 | 0,51 | 0,61 | 0,73 | 0,90 | 1,10 | 1,39 | 1,71 | 2.28

1| 1,44 ] 2,00 | 2,93 ] 4,29 [0,52]0,60 0,72 0,83 | 1,06 | 1,30 | 1.64 | 2,02 | 2.70

12| 1,68 2,32 | 3.41 ] 4,99 | 0,60 | 0.70 | 0,84 | 1,01 | 1,24 | 1,51 | 1,91 | 2,35 | 3.14

13 | 1,93[267393]574]0,69]|080]097]| 1,16 | 1,42 | 1,74 | 2,20 | 2,70 | 3,61
14 |2,20 304447 [654]0,79]091 | 1,10 [ 1,32 | 1,62 | 1,98 | 2,50 | 3.08 | 4.12

15 | 248 344504738089 | 1,03 1,24 149 | 1.83 | 2.03 | 2.82 | 3.47 | 4.64

£0-529-80 ITd
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Tabauya 45

IoTepu nasnenns B Kosbuesom npoctpanctse 3a JIBT auamerpom 90 My pannoii 10 M B oGcaaHoii
KOJIOHHE NPH TeueHuH Boael, KI1a

Pacxon Juamerp o6canHoi TpyObI, MM
BOIbI, 168,3 | 177,8
afe TonuMHA CTEHKN, MM
7,3 8,9 [10,6 | 12,1 | 59 6,9 8,1 9,2 | 104 | 11,5 | 12,7 | 13,7 | 15,0
3 0,03 | 0,03 10,04 | 0,04 { 0,01 | 0,02 ]0,02]0,0210,02]|0,02]0,03]|0,03 0,04
4 0,04 { 0,05 { 0,06 | 0,07 | 0,02 | 0,03 [ 0,03 | 0,03 { 0,04 | 0,04 | 0,05 | 0,05 | 0,06
5 0,06 | 0,07 | 0,09 | 0,11 | 0,03 [ 0,04 | 0,04 | 0,05 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09
6 0,09 | 0,10 | 0,13 | 0,15 ] 0,05 | 0,05 { 0,06 | 0,06 | 0,07 | 0,08 | 0,09 | 0,10 | 0,12
7 0,11 | 0,13 | 0,16 | 0,20 | 0,06 | 0,07 { 0,08 | 0,08 | 0,09 { 0,11 | 0,12 | 0,14 | 0,16
8 0,14 | 0,17 | 0,21 { 0,25 | 0,08 | 0,08 | 0,09 | 0,11 | 0,12 | 0,13 | 0,15 ] 0,17 | 0,20
9 0,18 | 0,21 | 0,26 | 0,31 | 0,09 | 0,10 | 0,12 | 0,13 | 0,15 | 0,17 | 0,19 | 0,20 | 0,24
10 0,21 | 0,25 0,31 | 0,37 | 0,11 | 0,12 ] 0,14 | 0,16 | 0,18 | 0,20 | 0,23 | 0,25 | 0,29
11 0,25 ( 0,30 { 0,36 | 0,44 { 0,13 | 0,15 | 0,17 | 0,18 { 0,21 | 0,23 | 0,27 | 0,30 | 0,35
12 0,29 | 0,35{0,42 | 0,51 0,06 |0,17 | 0,19 | 0,22 | 0,24 | 0,27 | 0,31 | 0,35 | 0,40
13 0,33} 0,40 | 0,49 | 0,58 }{ 0,18 | 0,20 | 0,22 | 0,25 { 0,28 | 0,31 | 0,36 | 0,40 | 0,47
14 0,38 | 0,45 | 0,55 | 0,66 | 0,20 | 0,23 | 0,25 | 0,28 | 0,32 | 0,36 | 0,41 | 0,46 | 0,53
15 0,43 | 0,51 | 0,62 | 0,75 | 0,20 | 0,25 { 0,29 | 0,32 | 0,36 | 0,40 | 0,46 | 0,51 | 0,60

Z1 ¥4ung gp vnda)
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Tabauua 46
ITorepu naBaenus B koabueBoM npoctpanctse 3a JIBT auamerpom 103 MM ninoii 10 m
B 00ca/IHOii KOJIOHHE NPH TedeHuH BoAbl, KI1a

Pacxon [InameTtp o6canHoii TpyObl, MM
BOJIBL, 168,3 [ 177,8
a/c TosuMHa CTEHKU, MM

73 | 89 [106]12,1] 59 [ 69 | 81 | 92 [ 10,4 | 11,5127 | 13,7 ] 15,0

3 0,05 | 0,06 | 0,07 | 0,09 | 0,02 | 0,02 | 0,03 | 0,03 | 0,04 | 0,04 | 0,05 | 0,06 | 0,07
4 0,08 | 0,10 | 0,12 | 0,15 ] 0,04 | 0,04 | 0,05 | 0,05 | 0,06 | 0,07 | 0,08 | 0,10 | 0,12
5 0,11 10,14 | 0,18 | 0,23 | 0,05 |{ 0,06 | 0,07 | 0,08 | 0,09 | 0,11 | 0,12 | 0,14 | 0,17
6 0,16 | 0,19 | 0,25 | 0,31 | 0,07 | 0,08 | 0,10 | 0,11 { 0,13 | 0,15 | 0,17 | 0,20 | 0,24
7 0,20 | 0,25 | 0,32 | 0,41 | 0,10 [ 0,11 | 0,13 | 0,14 | 0,17 | 0,19 | 0,22 | 0,26 | 0,31
8 0,26 | 0,32 | 0,41 | 0,52 | 0,12 | 0,14 | 0,16 [ 0,18 | 0,21 | 0,24 | 0,28 | 0,32 | 0,39
9 0,32 10,39 | 0,50 | 0,64 | 0,15} 0,17 | 0,19 [ 0,22 | 0,26 | 0,30 | 0,35 | 0,40 | 0,48
10 0,38 | 0,47 | 0,61 | 0,77 | 0,18 | 0,20 | 0,23 { 0,27 | 0,31 | 0,35 | 0,42 | 0,48 | 0,58
11 0,451 0,56 0,72 090 | 0,22 | 0,24 | 0,28 | 0,31 | 0,36 | 0,42 | 0,49 | 0,56 | 0,68
12 0,52 {065 0,83]1,05]0725]0,28]0,32]0,37]042]|049}0,57]| 0,66 | 0,79
13 0,60 | 0,75 0,96 | 1,21 | 0,29 [ 0,32 | 0,37 | 0,42 | 0,49 | 0,56 | 0,66 | 0,76 | 0,91
14 0,69 | 085 1,090]1,38]0,33]0,37 042|048 | 0,56 | 0,64 | 0,75 | 0,86 | 1,04
15 0,78 | 0,96 | 1,23 | 1,56 | 0,37 | 0,42 | 0,48 | 0,54 | 0,63 | 0,72 | 0,85 | 0,97 | 1,17
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Tabauuya 47

IoTtepn napnennst BHyTpu Tpy6 THna ITH nymunoii 1000 M npy Teyennu Boasl, kI1a

Pacxon JluaMeTtp OypunbHbIX TPYO, MM Tun 3amka
BOABL, J1/C 88,9 3M-121-68 | 311-127-65
TonuuHa CTeHKH, MM BHyTpeHHuiT anaMeTp, MM
9,4 11,4 68 65
3 89,25 117,98 33,5 38,0
4 147,65 195,19 59,6 67,6
5 218,19 288,43 93,1 105,6
6 300,19 396,83 134,0 152,0
7 393,15 519,71 182,4 206,9
8 496,65 656,52 238,3 270,3
9 610,33 806,8 301,6 342,0
10 733,9 970,16 372,3 422,3
11 867,11 1146,25 450,5 510,9
12 1009,73 1334,78 536,1 608,1
13 1161,55 1535,48 629,2 713,6
14 1322,4 1748,1 729,7 827,7
15 1492,1 1972,43 839,7 650, 1

ZI #duag g ¥nda)
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Tabauya 48
ITorepu nasnenusa suyrpu YBT aymnoii 10 m npu Tedennn Boasl, KI1a
Pacxon Nuamerp YBT, Mmm
BOJIBI, 88,9 | 1016 1048 | 108 [ 1206
n/e BHyTpeHHUi amamerp, MM
38,1 45 54 50,8 56 57,1
3 16,16 7,33 3,08 4,12 2,59 2,36
4 26,73 12,12 5,10 6,82 4,29 3,91
5 39,50 17,92 7,54 10,07 6,34 5,78
6 54,35 24,65 10,37 13,86 8,72 7,95
7 71,17 32,28 13,58 18,15 11,42 10,42
8 89,91 40,78 17,15 22,93 14,43 13,16
9 110,49 50,40 21,08 28,18 17,73 16,17
10 132,86 60,26 25,35 33,88 21,33 19,44
11 156,98 71,20 29,95 40,03 25,20 22,97
12 182,80 82,91 34,87 46,61 29,34 26,75
13 210,28 95,38 40,12 53,62 33,75 30,77
14 239,40 108,58 45,67 61,05 38,43 35,03
15 270,13 122,52 51,53 68,88 43,36 39,53
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Ta6auya 49

IToTtepu gaBjieHns: BHYTPH AJIOMHHHEBBIX OYPHIBHBIX TPYO AyuHoii 10 M nipu TeueHuu Boasl, KIla

Pacxon Boasl, /¢

Ouametp JIBT, MM

90 | 103 | 108
BHyTpeHHU# AMaMeTp, MM

72 85 90
3 0,79 0,36 0,27
4 1,30 0,59 0,45
5 1,92 0,87 0,67
6 2,64 1,20 0,92
7 3,46 1,57 1,20
8 4,37 1,99 1,52
9 5,38 2,44 1,86
10 6,46 2,94 2,24
11 7,64 3,47 2,65
12 8,89 4,04 3,08
13 10,23 4,65 3,54
14 11,65 5,29 4,04
15 13,14 5,97 4,55

Zl wsung go gndap
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Tabauya 50

IloTepu naBienus B KonbleBOM npocTpaHcTse 3a Tpyoamu Tuna ITH muamerpom 88,9 MM
ol 1000 M B 00caaHoii KOJIOHHE NIPH TedeHuu Gyposoro pacTsopa, KI1a

Pacxon JlnameTp obcaHoit Tpy6bl, MM
BOJbI, 168,3 177,8
a/c TosmumHa CTEHKH, MM
7,3 | 89 | 106 | 12,1 | 59 | 6,9 | 8,1 9,2 [ 10,4 | 11,5} 12,7 | 13,7 | 15,0
3 53 163177192129 (32 [36]40]| 45| 50157 ]| 64| 74
4 88 [ 105128153 ]| 48 | 53 | 59 | 6,6 | 7,4 | 83 | 9,5 | 10,6 | 12,2
5 13,0 | 15,5 ] 18,9 | 22,6 | 7,1 78 | 87 [ 97 | 11,0123 ] 14,0 | 156 | 18,1
6 17,9 1 21,3 1259 (31,1 ] 98 | 10,7 | 12,0 | 13,4 ] 15,1 | 16,9 | 19,2 | 21,5 | 24,9
7 23,5279 ]340 | 40,7 | 12,8 | 14,0 | 157 | 17,5 | 19,7 | 22,1 | 25,2 | 28,1 | 32,6
8 29,6 | 353|429 | 514 [ 16,1 [ 17,7 | 19,8 | 22,1 | 24,9 | 27,9 | 31,8 | 35,5 | 41,2
9 36,4 | 43,4 | 52,7 | 63,2 | 19.8 | 21,7 | 24,4 | 27,1 | 30,6 | 34,3 | 39,1 | 43,6 | 50,6
10 43,8 | 52,2 | 63,4 | 76,0 | 23,8 | 26,1 | 29,3 | 32,6 | 36,8 | 41,3 | 47,0 | 52,4 | 60,9
11 51,71 61,6 | 749 | 89,8 | 28,2 | 30,9 | 34,6 | 38,6 | 43,5 | 48,8 | 55,5 | 62,0 | 71,9
12 60,2 | 71,8 | 87,2 | 104,6| 32,8 | 36,0 | 40,3 | 44,9 | 50,7 | 56,8 | 64,6 | 72,2 | 83,7
13 69,3 | 82,5 | 100,4[120,3| 38,1 | 41,4 | 46,4 | 51,7 | 58,3 | 65,3 | 74,3 | 83,0 | 96,3
14 78,9 | 94,0 [ 114,2|136,9| 42,9 | 47,1 | 52,8 | 58,8 | 66,4 | 74,4 | 84,6 | 94,5 |109,7
15 89,0 | 106,0{128,9 | 154,5| 48,5 | 53,2 | 59,6 | 66,4 | 74,9 | 83,9 | 95,5 | 106,6 | 123,7
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Tabauua 51
ITorepu naBnenns B konbuesoM npoctpancrse 32 YBT quamerpom 88,9 My anunoii 10 m B o6can-
HOIl KOJIOHHE NpH TeyeHuu GypoBoro pacTeopa, KIla
Pacxon JAduamerp obcanHoii TpyGbl, MM
BOJIbI, 168,3 1 177,8
ajc TomuuHa CTEHKU, MM

7,3 1 89 1106|121 | 59 | 69 | 81 9,2 | 10,4 | 11,5 | 12,7 | 13,7 | 15,0

0,05 | 0,06 | 0,08 | 0,09 | 0,03 | 0,03 | 0,04 ) 0,04 | 0,04 | 0,05 | 0,06 | 0,06 | 0,07

0,09 | 0,10 | 0,13 ] 0,15 | 0,05 | 0,05 | 0,06 | 0,07 | 0,07 | 0,08 | 0,09 | 0,11 | 0,12

0,18 |1 0,21 { 0,26 | 0,31 | 0,10 | 0,11 } 0,12 | 0,13 | 0,15 | 0,17 | 0,19 | 0,21 | 0,25

0,23 { 0,28 | 0,34 | 0,41 [ 0,13 | 0,14 | 0,16 | 0,17 | 0,20 | 0,22 | 0,25 | 0,28 | 0,33

3
4
5 0,13 { 0,16 | 0,19 | 0,23 ] 0,07 | 0,08 | 0,09 | 0,10 | 0,11 | 0,12 | 0,14 | 0,16 | 0,18
6
7
8

0,30 | 0,35 0,43 | 0,51 | 0,16 | 0,18 | 0,20 | 0,22 | 0,25 | 0,28 | 0,32 | 0,35 | 0,41

9 0,36 | 0,43 | 0,53 | 0,63 | 0,20 | 0,22 [ 0,24 | 0,27 | 0,31 | 0,34 { 0,39 | 0,44 | 0,51

10 0,44 | 0,52 | 0,63] 0,76 | 0,24 | 0,26 | 0,29 | 0,33 | 0,37 | 0,41 | 0,47 | 0,52 | 0,61

11 0,52 {0,621{0,75]09 [028]031])0,35]0,39 1044|049 | 0,55 0,62 | 0,72

12 0,60 | 0,72 | 0,87 | 1,05 | 0,33 | 0,36 | 0,40 | 0,45 | 0,51 | 0,57 | 0,65 | 0,72 | 0,84

13 0,69 | 0,83 | 1,00 | 1,20 | 0,38 | 0,41 | 0,46 | 0,52 | 0,58 | 0,65 | 0,74 | 0,93 | 0,96

14 0,79 |1 0,94 | 1,14 | 1,37 1 0,43 | 0,47 | 0,53 | 0,59 | 0,66 | 0,74 | 0,85 | 0,95 | 1,10

15 0,89 | 1,06 | 1,29 | 1,55 | 0,48 | 0,53 | 0,60 | 0,66 | 0,75 | 0,84 | 0,95 | 1.07 | 1,24

zI Hofung o snda)
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Tabauua 52
ITorepu naBnenns B KonbueBoM npoctpanctse 32 YBT quamerpom 101,6 Mm aunoii 10 m
B 00caIHOii KOJIOHHE npH TeyeHun GYpoBOro pacTsopa, Klla

Pacxon Juamerp o6caaHoit TpyGbl, MM
BOZIBI, 168,3 [ 177,8
a/c ToNUINHA CTEHKH, MM

7,3 189 {106 {12159 | 69 | 81 {92 {104} 11,5{ 12,7 {137 {150

0,09 | 0,12 } 0,15 | 0,18 | 0,05 | 0,05 | 0,06 | 0,07 | 0,08 | 0,03 | 0,10 | 0,12 | 0,14

0,15]0,19 ] 0,24 | 0,31 | 0,08 | 0,08 | 0,10 | 0,11 | 0,13 ] 0,14 | 0,17 | 0,19 | 0,23

0,23 | 0,28 | 0,36 | 0,45 | 0,11 | 0,12 | 0,14 | 0,16 | 0,19 | 0,21 | 0,25 | 0,29 | 0,34

0,32 10,39 | 0,50 | 0,62 | 0,15 | 0,17 | 0,20 | 0,22 | 0,26 | 0,29 | 0,34 | 0,39 | 0,47

0,411 0,51 )0,65 | 0,81 ] 0,20 | 0,22 | 0,26 | 0,29 | 0,34 | 0,38 | 0,45 | 0,51 | 0,62

0NN\ |A (W

0,52 | 0,64 | 0,82 | 1,03 | 0,25 | 0,28 | 0,32 | 0,37 | 0,42 | 0,49 | 0,57 | 0,65 | 0,78

9 0,64 | 0,79 | 1,01 } 1,26 | 0,31 | 0,35 | 0,40 | 0,45 | 0,52 | 0,60 | 0,70 | 0,80 | 0,96

10 0,771 0,95 | 1,21 | 1,52 | 0,38 | 0,42 | 0,48 | 0,54 | 0,63 | 0,72 | 0,84 | 0,96 | 1,15

11 091 [ 1,13 1,43]1,79 044 | 0,49 | 0,56 | 0,64 | 0,74 [ 0,85 | 0,99 [ 1,13 | 1,36

12 1,06 | 1,31 | 1,67 | 2,09 | 0,52 | 0,58 | 0,66 | 0,75 | 0,86 | 0,99 | 1,15 | 1,32 | 1,58

13 1,22 | 1,51 | 1,92 | 2,40 | 0,59 | 0,66 | 0,76 | 0,86 | 0,99 | 1,14 | 1,33 | 1,52 | 1,82

14 1,39 | 1,72 | 2,18 | 2,73 | 0,68 | 0,75 | 0,86 | 0,98 | 1,13 | 1,29 | 1,51 | 1,73 | 2,07

15 1,57 | 1,94 | 2,46 | 3,08 | 0,76 | 0,85 | 0,97 | 1,10 | 1,27 | 1,46 | 1,70 | 1,95 | 2,34
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Tabauya 53

IToTepu AaBaeHus B KoJbLeBom npocTpanctse 33 YBT auamerpom 108 MM mmnnoii 10 m
B 00Ca1HOIi KOJIOHHE NPH TeyeHnu Oyposoro pacTsopa, kKIla

Pacxon JlnameTp oGcagHoM TpyObl, MM
BOJIbI, 168,3 177,8
a/c ToMumMHa CTEHKH, MM
7,3 8,9 | 10,6 | 12,1 | 5,9 6,9 8,1 92 {104 | 11,5 | 12,7 | 13,7 | 15,0
3 0,13 (0,17 1 0,22 | 0,29 | 0,06 | 0,07 [ 0,08 | 0,09 | 0,11 [ 0,12 { 0,15 | 0,17 | 0,21
4 0,22 | 0,28 1 0,37 | 0,48 | 0,10 { 0,11 | 0,13 ] 0,15 | 0,17 | 0,20 | 0,24 | 0,28 | 0,35
5 0,32 [ 0,41 | 0,54 | 0,70 | 0,15 | 0,17 | 0,19 | 0,22 | 0,26 | 0,30 | 0,36 | 0,42 [ 0,51
6 0,45 10,57 10,75 1097 | 0,20 | 0,23 | 0,26 { 0,30 { 0,35 | 0,41 { 0,49 | 0,57 | 0,70
7 0,59 10,74 1098 | 1,27 | 0,26 | 0,30 | 0,34 | 0,40 | 0,46 | 0,54 | 0,64 | 0,75 | 0,92
8 0,74 1 0,94 ] 1,23 |1 1,60 | 0,33 | 0,38 | 0,44 | 0,50 | 0,59 | 0,68 | 0,81 | 0,95 | 1,17
9 091 1,15 (152197041 | 046 |0,53|0,62]0,720,84 ]| 1,00 1,16 | 1,43
10 1,09 { 1,39 1 1,82 | 2,37 | 0,49 | 0,56 | 0,64 | 0,74 | 0,87 | 1,01 | 1,20 | 1,40 | 1,72
11 1,29 | 1,64 | 2,16 | 2,80 [ 0,58 | 0,66 | 0,76 | 0,87 | 1,02 | 1,19 | 1,42 | 1,65 | 2,03
12 1,50 | 1,91 | 2,51 ] 3,26 | 0,68 | 0,76 | 0,88 | 1,02 | 1,19 | 1,39 | 1,65 | 1,92 | 2,37
13 1,73 12,20 | 2,89 | 3,751 0,78 | 0,88 | 1,02 | 1,17 | 1,37 | 1,60 | 1,90 | 2,21 | 2,73
14 1,97 1 2,50 | 3,29 | 4,26 | 0,89 | 1,00 | 1,16 | 1,33 | 1,56 | 1.82 | 2,17 | 2,52 | 3,10
15 2,22 | 2,82 3,71 | 4,81 | 1,00 [ 1,13 | 1,31 | 1,50 | 1,76 | 2,05 | 2,44 | 2,84 | 3,50

Z1 Aodung g0 ¥nda)
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Tabauya 54

IToTtepu nasaenus B KojibueBoM npocrpanctse 3a YBT auametpom 120,6 mv aaunoii 10 M

B 00caHoii KOIOHHE NPU Tedenuu Gyposoro pacTeopa, KIla

Pacxon JluameTp obcanHoii TpyObl, MM
BOILBI, 168,3 [ 1778
afe ToJILIMHA CTEHKU, MM
7,3 1 89 | 10,6 | 12,1 | 59 | 6,9 | 8,1 92 [ 10,4 | 11,5 ] 12,7 | 13,7 | 150
3 0,32 | 0,45 | 0,66 | 0,96 | 0,12 | 0,13 | 0,16 | 0,19 | 0,24 [ 0,29 | 0,37 | 0,45 | 0,60
4 0,53 0,74 | 1,08 | 1,59 | 0,19 ] 0,22 | 0,27 | 0,32 | 0,39 | 0,48 | 0,61 | 0,75 | 1,00
5 0,79 { 1,09 | 1,60 | 2,34 ] 0,28 | 0,33 | 0,39 [ 0,47 | 0,58 | 0,71 | 0,90 | 1,10 | 1,47
6 1,08 | 1,50 | 2,20 § 3,22 | 0,39 [ 0,45 [ 0,54 [ 0,65 | 0,80 | 0,98 | 1,23 | 1,52 | 2,03
7 1,42 [ 1,97 [ 2,89 (4,22 |0,5110,59|0,71 | 0,85 1,04 | 1,28 | 1,61 | 1,99 | 2,66
8 1,79 | 2,48 | 3,65 | 5,33 | 0,64 | 0,75 | 0,90 | 1,07 | 1,32 | 1,61 | 2,04 | 2,51 | 3,36
9 2,20 | 3,05 | 4,48 { 6,55 10,79 | 0,92 | 1,10 | 1,32 | 1,62 | 1,98 | 2,51 | 3,08 | 4,12
10 2,65 13,67 |539]|7,8 [0951,00] 1,33 1,59 | 1,95 |2,38 | 3,01 |3,71 | 496
11 3,13143316,361931 [ 1,12{1,30({1,57 {187 )230]2,82] 3,56]| 4,38 | 5,86
12 3,64 | 505 | 7,41 [10,84) 1,31 | 1,52 | 1,82 | 2,18 | 2,68 | 3,28 | 4,14 | 5,10 | 6,82
13 4,19 | 5,81 | 8,53 [12,47| 1,50 | 1,74 | 2,10 | 2,51 | 3,09 | 3,77 | 4,77 | 5,87 | 7,85
14 4,77 | 6,61 [ 9,71 [14,20( 1,71 | 1,99 | 2,39 | 2,86 { 3,51 | 4,30 | 5,43 | 6,68 | 8,94
15 5,39 | 7,46 {10,95]16,02| 1,93 | 2,24 | 2,70 | 3,23 | 3,97 | 4,85 | 6,12 | 7,54 | 10,08
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Tabauua 55

IToTepu naBienus B KoJbuesom npoctpanctse 3a JIBT auamerpom 90 mm punoii 10 m

B 00Ca/1HOi1 KOJIOHHE NpH Te4ennu Gyposoro pacTeopa, kIla

Pacxon Junamerp oGcanHoii TpyObl, MM
BOJIBI, 168,3 I 177,8
nfe TonMHa CTEHKH, MM
7,3 8,9 [ 10,6 | 12,1 | 59 6,9 8,1 9,2 | 104 | 11,5 | 12,7 | 13,7 | 15,0
3 0,06 | 0,07 | 0,08 | 0,10 | 0,03 | 0,03 | 0,04 | 0,04 | 0,05 ] 0,05 | 0,06 | 0,07 | 0,08
4 0,09 | 0,11 | 0,13 | 0,16 | 0,05 ] 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,10 | 0,11 | 0,13
5 0,14 | 0,16 | 0,20 | 0,24 | 0,07 | 0,08 | 0,09 | 0,10 | 0,11 [ 0,13 | 0,15 | 0,16 | 0,19
6 0,19 | 0,22 | 0,27 | 0,33 | 0,10 | 0,11 | 0,12 ] 0,14 | 0,16 | 0,18 | 0,20 | 0,22 | 0,26
7 0,24 1 0,29 | 0,36 | 0,43 ] 0,13 | 0,15 | 0,16 | 0,18 | 0,21 | 0,23 | 0,26 | 0,29 | 0,34
8 0,31 1037|045 0,54] 0,17 ] 0,18 ] 0,21 { 0,23 [ 0,26 | 0,29 | 0,33 | 0,37 | 0,43
9 0,38 | 0,45 0,55 | 0,67 | 0,21 | 0,23 | 0,25 | 0,28 | 0,32 | 0,36 | 0,41 | 0,46 | 0,53
10 0,46 | 0,551 0,67 | 0,80 | 0,25 ] 0,27 | 0,30 | 0,34 | 0,38 | 0,43 | 0,49 | 0,55 | 0,64
11 0,54 1065079095102 032]0,36| 0,40 { 0,45 | 0,51 | 0,58 | 0,65 | 0,75
12 0,63]0,75]092]| 1,10 0,34 0,37 |0,42(0,47 [0,53]0,59|0,68|0,76 | 0,88
13 0,72 | 0,86 | 1,05 | 1,27 | 0,39 | 0,43 | 0,48 | 0,54 | 0,61 | 0,68 | 0,78 | 0,87 | 1,01
14 0,82 | 098 11,20 | 1,44 | 0,44 | 0,49 | 0,55 | 0,61 | 0,69 | 0,78 | 0,88 | 0,99 | L,15
15 0,93 | 1,11 1,35 1,63]0,50|0,55]|062]0,69]0,78|0,88 | 1,00 1,12 ] 1,30

2zl ¥ofung go snda)
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Tabauua 56
Tlorepu nasnenns B kobuesoM npoctpanctse 3a JIBT quamerpom 103 mm anunoit 10 M
B 00CaHOIi KOJIOHHE NPU TevyeHuH GypoBoro pacrteopa, KIla

Pacxon Jlnametp o6caqHoi Tpy6Gbi, MM
BOAIBI, 168,3 | 177,8
a/c TonwmnHa cTeHKH, MM

73 | 89 | 106121 |59 |69 |81 ]92[104]11,5] 127|137 | 150

0,10 | 0,13 | 0,16 | 0,20 | 0,05 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,11 | 0,13 [ 0,15

0,17 1 0,21 | 0,26 | 0,33 | 0,08 | 0,09 | 0,10 | 0,12 | 0,13 | 0,16 | 0,18 | 0,21 | 0,25

0,34 | 0,42 | 0,54 | 0,68 | 0,16 | 0,18 | 0,21 | 0,24 | 0,27 | 0,32 | 0,37 | 0,42 | 0,51

0,44 | 0,55 | 0,71 | 0,89 | 0,21 | 0,24 | 0,27 | 0,31 | 0,36 | 0,41 | 0,48 | 0,56 | 0,67

3
4
5 0,25 10,31 [0,39 049 |0,12 | 0,13 | 0,15 0,17 | 0,20 | 0,23 | 0,27 | 0,31 | 0,37
6
7
8

0,56 | 0,70 | 0,89 | 1,12 | 0,27 | 0,30 | 0,34 | 0,39 | 0,45 | 0,52 | 0,61 | 0,70 | 0,85

9 0,69 | 0,86 | 1,09 | 1,38 | 0,33 | 0,37 | 0,42 | 0,48 | 0,56 | 0,64 [ 0,75 | 0,86 | 1,04

10 0,83 11,03 1,32 (1,66 [ 040 | 0,44 | 0,51 { 0,58 | 0,67 | 0,77 | 0,90 { 1,04 [ 1,25

11 098 { 1,22 | 1,56 | 1,96 | 0,47 | 0,52 | 0,60 | 0,68 | 0,79 | 0,91 | 1,07 | 1,22 | 1,48

12 1,14 | 1,42 | 1,81 | 2,29 | 0,55 | 0,61 |{ 0,70 | 0,80 | 0,92 | 1,06 | 1,24 | 1,43 | 1,72

13 1,31 [ 1,63 | 2,08 | 2,63 | 0,63 | 0,70 | 0,80 | 0,92 | 1,06 | 1,22 | 1,43 | 1,63 | 1,98

14 1,49 | 1,85 ] 2,37 | 2,99 { 0,72 | 0,80 | 0,92 | 1,04 | 1,21 | 1,39 | 1,63 | 1,87 [ 2,25

15 1,68 | 2,09 | 2,68 | 3,38 | 0,81 | 0,90 | 1,03 | 1,18 | 1,36 | 1,57 | 1,84 | 2,11 | 2,54

£0—529-80 Ird
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Tabauua 57
IloTepu napaenus: ByTpu Tpy6 Tvna ITH piunoii 1000 M npyu Teyenun Gyposoro pactsopa, kIla
Pacxon JAunamerp 6ypuiabHbIX Tpy6, MM Tun 3aMKa
BOBI, JI/C 88,9 3M-121-68 | 3M-127-65
Tonwmyza creHKd, MM BuyTpeHHuit anametp, Mm
9.4 11,4 68 65

3 193,8 256,2 30,2 43,3

4 320,6 423,8 53,7 77,0

5 473,7 626,2 83,9 120,4

6 651,8 861,6 120,8 173,3

7 853,6 1128,4 164,4 235,9

8 1071,3 1425,5 214,7 308,1

9 1325,2 1751,7 271,8 389,9

10 1593,5 2106,4 335,5 481,4

11 1882,7 2488,8 406,0 582,5

12 2192,3 2898,1 483,2 693,2

13 2522,0 3333,8 567,1 813.,6

14 2871,2 3795,5 657,6 943,5

15 3239,7 4282,6 754,9 1083,1

ZI #24u9g £ ¥nda)

€6




Tabauua 58
ITotepu aasnenus suyTpu YBT mmunoii 10 M npu Teuennu 6ypoBoro pacTsopa, kIla
Pacxon Bonbl, Juametp YBT, MM
nfe 88,9 | 1016 1048 | 108 | 1206
BHyTpeHHUI AMameTp, MM
38,1 45 54 50,8 56 57,1

3 35,08 15,91 6,69 8,95 5,63 5,13
4 58,04 26,32 11,07 14,80 9,32 8,49
5 85,76 38,90 16,36 21,87 13,77 12,55
6 118,00 59,52 22,51 30,09 18,94 17,27
7 154,54 70,09 29,48 39,41 24,80 22,62
8 195,22 88,54 37,24 49,78 32,33 28,57
9 239,90 108,81 45,77 61,17 38,51 35,11
10 288,47 130,84 55,03 73,56 46,30 42,22
11 340,84 154,59 65,02 86,91 54,71 49,88
12 396,89 180,01 75,72 101,21 63,71 58,08
13 456,57 207,08 87,10 116,43 73,28 66,82
14 519,79 235,76 99,16 132,55 83,43 76,07
15 586,50 266,01 111,89 149,56 94,14 85,83
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Tabauna 59

IToTepn naBjaeHns BHYTPH AJIOMHHHEBBIX OYPHJIbHBIX TPYO AauHoii 10 M npu TeueHun OypoBoro

pactBopa, klla

Pacxon Boabl, J1/c

Ouametp JIBT, Mmm

90 | 103 | 108
BHyTpeHHU1 AHaMeTp, MM

72 85 90
3 1,71 0,78 0,59
4 2,82 1,28 0,98
5 4,17 1,90 1,45
6 5,74 2,61 1,99
7 7,52 3,42 2,60
8 9,50 4,32 3,29
9 11,67 5,30 4,04
10 14,03 6,38 4,86
11 16,58 7,54 5,74
12 19,31 8,78 6,69
13 22,21 10,10 7,70
14 25,29 11,49 8,76
15 28,53 12,97 9,89

ZI Hodung g0 ¥nda)
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XII. KJIACCUOUKALIMISI MHOTO3ABOMHBIX CKBAXKNH
N TEXHUKO-TEXHOJOTMYECKHUE MEPOIIPUATHUA I10
IMTPOBOAKE CTBOJIOB U OTBETBJIEHUI

12.1. CoBpemeHnHas KiaccuuKaIUsa MHOT03a00i{HbIX CKBAXKHH

12.1.1. I1pu npoeKTUpoBaHUHU, OYpEHHUH U 3aKaHUMBAaHUU MHOIO-
3a00iiHbIX cKBaXUH (M3C) HEDTAHBIMY KOMIIAHUSIMHA BO BCEM MHPE
NpUMEHsETCS CrieLMaibHas TepMuHoJorus [24, 26, 30].

Mnozozabolinas ckeasxcuna — CKBaXXMHa, COCTOSIIIAsS 3 OCHOBHOTO
CTBOJIa ¥ OTHOIO WJIM HECKOJIBKHX OTBETBJICHU I (OCHOBHOIA CTBOJI MO-
JKE€T OBITb BEPTUKAJIbHBIM, HAKJIOHHBIM WX TOPU3OHTATbHBIM).

Boxoeoii cmeoa — cTBOII, TPOOYPEHHBII U3 OCHOBHOTO CTBOJIA CKBa-
KMHBI.

Iopuzonmanavrnoe omeéemeaenue — CTBOJL, IPOOYPEHHBIH OT TOPU30OH-
TaJIbHOTO OOKOBOTrO CTBOJIa B FTOPM30HTAJILHOM HanpapeHUH.

Bepmuxaasnoe omgemeaenue — cTBOJ, NPOOYPEHHDIN OT TOPU30H-
TaJbHOTo 6OKOBOTO CTBOJIA B BEPTUKAJILHOM HanpaBiiCHUM.

Jey3aboiinaa ckeancuna — MHOro3a0oitHasi CKBaXXuHa ¢ IByMs 60-
KOBBIMM CTBOJIaMHU.

Mnuoeo3zaboiinas cxeaxdcuna ¢ npoMUBONOAONCHHIMU ONMEEMEACHU~
mu — M3C ¢ 1ByMst GOKOBBIMH CTBOJIaMU, YTOJI MEXIY KOTOPBIMU pa-
BeH 180°,

Paodnas mHoz03a60iinas cKeéaxcuna — MHOro3aboiiHasi CKBaX1Ha C
napaje/lbHbIMY GOKOBBIMU CTBOJIAMH, PACIOJOXEHHBIMHM B PSill IO
BEPTUKAIM OOUH Hall APYTYM.

Toura pazsemeaenuss — MECTO NnepecedeHusl OCHOBHOTO CTBOJIA C OT-
BETBJICHUAMU WM OTBETBJICHUI MexXny coboil. UMeloTcd asa 0OCHOB-
HBIX TUIIA TOYEK PA3BETBICHUS — 00CaXEeHHasl C LEMEHTUPOBAHUEM U
0e3 Hero, a Takxe HeoOcaXeHHasl.

12.1.2. OcHoBo# Ui BbIOOpa TEXHOJOTMH OYPEHUSI MOXHO CUM-
TaTh FOPHO-TE€0JIOTMYECKOE CTPOCHHE KaXIOro KOHKPETHOrO MECTO-
POXAEHMS, a TAKXKE KOHCTPYKTHBHBIE OCOOEHHOCTH TEXHUKMU s OY-
penus M3C.
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12.1.3. B uensx 6oJjiee TOUHOrO onpeneaeHus XapaKTepUCTUK 00b-
€KTOB pa3paboTKH HEOOXOAMMO MPOBOANTH KOMITBIOTEPHOE 00BEMHOE
MOJIEJIMPOBaHHE PEXKUMOB paboThI MPOLYKTHBHBIX I1J1IaCTOB.

12.1.4. Ina obneryeHunsi NpoeKTUpOBaHUsi U aKkcmayarauuu M3C
paspaboTaHa KiaccudUKalmoHHas MaTpuua (puc. 7), onpeaensomas
tunsl M3C (ypoBeHb no TAML, T.e. TaK Ha3bIBaeMOMY TEXHUYECKO-
MY NPOABUXEHHIO TEXHOJIOTUH OypeHUst MHOTO3a00MHbIX CKBAXXUH) U
MO3BOJISTIOIIAST:

NpUBECTU B cooTBeTcTBUE TUIT M3C ¥ npoeKkTUpyeMBblii Ipoliecc
OypeHus;

YJIYYLIMTb CTENICHb CPAaBHEHMS CIOXKHOCTU OypeHusl CKBaXXUH Ha
Pa3NIMYHBIX MECTOPOXICHUSX;

OTIpeJIe/IUTh pEKOMEHIALIMU U TpebOBaHUs K akcryatauuu M3C
MO €€ TUIMaM.

12.1.5. Knaccudukanus mo HazHaueHHIO COCTOUT U3 IBYX pasze-
J10B: «OnycaHMe CKBaXUHbI» M «OnHcaHUe CThIKa» — Y NO3BOJISIET [0~
JIY4UTh GOsee noapoOHYI0 TEXHUYECKYI0 MH(MOPMALIUIO O CKBaXUHE.
Knaccudukauus npeaHasHayeHa 11 YTOYHEHUsT BaXHEHIIUX Tpe6o-
BaHM I PH MPOEKTUPOBAHUM MHOTOCTBOJIbHOM CKBaXMHbI MJTU OTKCa-
HUM UMelolieiicsi CKBaXUHBI. B cKkBaxuHe ¢ ABYMsI CThIKaMU U Oosiee
ONMCHIBACTCS KaXXIbIil y3€/1 B HanpaBJIeHUU CHU3Y BBEPX.

[epBoIit MoKa3aTeab COCTOUT U3 ONHOI UMM POBOI XapaKTEpUCTU-
KU, ONHCBIBAIOILEH TEXHOJIOTMUECKHE IMapaMeTphl BCEX TUITOB Pa3BeT-
BieHHo# yactu M3C (cM. puc. 7).

Tun I — ocHOBHOI CTBOJI M OOKOBbIE OTBETBJIEHUS HE UMEIOT Kpert-
JIEHUs1 obcalHbIMY TPYOaMH WJIM B KaXIOM CTBOJIE MOJBELICHHBIH
XBOCTOBUK.

Tun Il — ocHOBHOI#4 CTBON 00CakeH U 3aLleMEHTUPOBaH, 60KOBOM
CTBOJI UMEET OTKPLITHIN 3260t WK OCHalIeH XBOCTOBUKOM ((puib-
TPOM).

Tumn I11 — ocHOBHO# cTBOJ 06CaXxeH U 3aLeMeHTUPOBaH, OOKOBOM
CTBOJI 00CaXXeH 6e3 LIeMEHTHPOBAHUS (BO3MOXHO KPEIJICHUE Y TOUYKU
pa3BeTBJIeHUs1 0e3 IEMEHTUPOBAHYS).

Tun IV — ocHOBHOI1 ¥ GOKOBOI CTBOJIbI OOCaXEHBI U 3aLIeMEHTH-
poBaHbI [GOKOBOI1 CTBOJI MMeET XBOCTOBHUK ((puiibTp)].

© Odopmachste. HTL «[MpombiuincHian 6e3onactoctsb», 2009
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1. OTKpbITHIH He3aLeMeHTHPOBAH-
HBIi{ MHOTOCTBOJILHBII CTHIK.

OcHoBHO# U OOKOBO#i CTBOJIBI He
o0caxXeHbl WM B KaXI0M CTBOJIE MO-

KeT OBITh MoABELEH XBOCTOBHK.

2. OcHOBHO#I CTBOJ OOCaxKeH H 32-
nementuposan. OTKpbITHI 00KOBOIH
CTBOJI.

BokoBoit CTBOJI HE 00CaXKeH WU B
OTKPbITOM CTBOJIE MOXET ObITh MOJBE-
HIEH XBOCTOBHK.

3. OCHOBHO# CTBOJI 00CAXKEH U 3aue-
meHTHpOBaH. BOKOBOIi CTBOJ 00caxeH,
HO He 321eMeHTHPOBAH.

XBocTtoBrk GOKOBOro cTBOJa Kpe-
ITUTCA B OCHOBHOM CTBOJIE C [TIOMOLIBIO
«IIOABECHOrO YCTPOMCTBA», HO He 3aLie-

MEHTUPOBAH.
4. OcHOBHOI1 M OOKOBOIi CTBOJIBI 32-

HEMEHTHPOBAHBI U 00CAIKEHDI.
006a cTBOJIA 3aLEMEHTMPOBAHbI HA
y4acTKe COeJMHUTENILHOrO y3a,

5. TepmeTnyHblii CTHIK, 1OCTUrAEMbIi
B poLecce 3aKaHYHBaHUsA.

6. I'epMeTHUHBIH CTBIK, AOCTHrae-
MBblii B NpOLECCE YCTAHOBKH 00CaaHOM
KOJIOHHBI.

7. CKBaKHMHHBIH pa3neanTeib.

OcHOBHOI1 cTBOJ 0OJIBLLIOTO qUa~
MeTpa ¢ IBYMsI OTMHAKOBBIMY OOKOBBI-
MM CTBOJIaMU MEHBLLIETO AMAMETPA.

HJIN

AR
N

HJIH

o /a7 sv/afllvalvalila

N
—~
SO
S

1507071

Puc. 7. Knaccudukaiums MHOro3aboiHbIX CKBAXUH
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Tun V — ocHOBHO# 1 GOKOBOI1 CTBOJIBI 00CaXeHbl U 3a1{eMEHTHPO-
BaHbl (TEXHOJMOTMYECKOE 000pYAOBaHUE IS AOOBIYM KPEMUTCS C UC-
M0J1b30BaHHUEM MAaKEPOB).

Tun VI — ocHoBHOI1 cTBOJT 00caXKeH ¥ 3aLleMEHTUPOBaH, OOKOBOIA
CTBOJI 06caxeH 06e3 LEMEHTUPOBAHUSI.

Tun VI1 — ocHOBHOI1 CTBOJ UMeeT 3a00i1HOE pa3BeTBJIEHUE U Kper-
JieHye 000pyIoBaHUsT [UISl pa3aesibHOM 100bIuY.

Btopoii mokaszaTesib COCTOUT U3 MPEACTaBIEHHBIX OYKBEHHOI U
uy¢pOBOIt XapaKTCPUCTHK, ONMUCHIBAIOIINX CKBAXKHHY IO €€ TEXHOJIO-
rUYECKOMY 00OpYIOBAHUIO Ik AOOBIYY /HATHETAHMS.

Onncanue CKBAKUHBL

«Hopas» vm 6e3neiicTBytowias cksaxxuHa. Beioop criocoba Beixona
13 00CaIHOI KOJJOHHBI M TEPMETHYHOCTH CTHIKA 10 IaBJIEHUIO HOKEH
PELIaThCs B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUIA.

KonunuecTBo coenMHUTENBLHBIX Y3/10B — (DaKTOP NMPH OLIEHKE CTe-
MEHU CIOXKHOCTH CKBAXXUHBI.

Tun cKBaxXMHBI — NOOBIBAIOLIAs, C MEXAHU3UPOBAHHOM N00ObIYEH
WY 6e3 MeXaHM3UPOBAHHOI NOOBLIYM, HATHETATEIbHAS UJIM MHOTOLE-
JieBasi.

Tun 3akaHYMBaHUS — OMUCAHHWE 3aKaHYUBAHUS HaJl OKCIUIyaTalM-
OHHBIM NaKePOM, KOTOPbIi OTpeaessieT TMMl HeOOXOAMMOro 06opyao-
BaHMS IUIS CThIKA.

Onucanue CThIKa:

CBSI3HOCTb — B IBYCTBOJIbHBIX CKBaXXHHAX UCITOJIL3YETCH TOT XKe M0-
KazaTeJib, YTO M NPpH K1accupUKaLMU MO CIOXHOCTU. [171s1 CKBaXXMH C
JByMs ¥ GoJiee CThIKaMU KaXAblid CTBIK KJIaCCU(DUIIUPYETCSI OTAEJIbHO.
[Tpu HEOGXOAVMOCTH FEPMETUYHOCTH «ITO AABJIEHUIO» 3TOT [10KAa3aTe/ b
TaKKe YUUTHIBACTCS.

¥YpoBeHb 10CTyna — onucaHue Heo6X0AUMOr0 YPOBHS AOCTYTIA IS
MOBTOPHOTO BX0ja B GOKOBOI4 CTBOJI.

YnpasneHue 1e6UTOM — onucaHue CTereHH KOHTPOJIst 3a 100bIYeii
WJIY MIOTOKOM HarHeTaeMoi XXMIKOCTH Yepe3 y3es1 CThIKa.

INepen nokasaresieM UMeeTCs yKa3aHWE Ha TUI CaMOii CKBaXXUHbI
(HoBass — Tvn N, BocctaHaBauBaecMas — Tumn E):

© Odopmactme. HTL «IMpombiuuichHas 6ezonaciocts», 2009
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Tun PA — no6siva c npuMeHeHHEM HaCOCHOTO 000pyAOBaHUA (IIPU
OypeH1U HOBbIX CKBAXHUH).

Tun PN — no6b14a ¢ McIosb30BaHMEM ECTECTBEHHOTO pexuma (mpu
OypeHUM HOBBIX CKBaXXHH).

Tun IN — HarHeTaHue (ITpy BOCCTAHOBIEHUH CKBAXHUH).

Tun MP — MHoroueneBble (TPY BOCCTAHOBIEHUHU CKBaXWH).

TexHomornyeckoe 060pyI0OBaHHE MOXET pa3IM4aThCs MO Crocody
3akaHuuBanuss M3C, Hanpumep:

OJHOBpEeMEHHas Jo0bIYa U3 BCeX OTBETBIICHUIA;

pasnenbHasi 1o0blua U3 OTBETBJICHMIA;

Jo6bya ¢ IPUMEHEHUEM KOHLIEHTPUYHOI1 KOJIOHHBI TPYO.

J11s xapaKTepUCTUKH TEXHOJIOTMUECKOTO 000PYI0BaHHUS TOUKH pa3-
BETRBJIEHUST [T0 BOBMOXXHOCTHU MOBTOPHOTO BXOXIEHMS B IPOAYKTUBHbI
M1aCT WM PEMOHTHBIX PaboOT 10 BOCCTAHOBJIEHUIO TTPOAYKTUBHOCTU
UCIIOJIB3YIOTCSI cllefyloliie 0003HaYeHUs:

Tun NR — 6e3 BO3MOXHOCTH TOBTOPHOTO BXOJa B IJIACT.

Tun PR — ¢ BO3MOXHOCTBIO MOBTOPHOTO BXO/AAa NPY UCIIOIb30Ba-
HUU ITOJIBECHOr0 000pyA0OBaHHUS.

Tun TR — ¢ BO3MOXHOCTbIO NOBTOPHOTO BXO/a IPH UCIOJIb30Ba-
HUM NPEABAPUTENLHO BbhIPE3aHHBIX «OKOH» B OOCafHbIX TpyOax wiu
konoHHsl HKT.

st xapaKTepUCTHKHY TEXHOJOTMYECKOro 000pyI0BaHMS, [IPUMEHSI-
€MOro [J1s1 KOHTPOJISl IPUTOKA U3 MPOAYKTUBHOIO IJ1aCTa M HAaTHETAHUS
B NIPOAYKTUBHBI TUIACT, UCTIONB3YIOTCA CIECAYIOLINE TUTIBL:

Tun NON — 6e3 KOHTPOJISl NPUTOKA/HArHETAHMUSI.

Tun SEL — ¢ KOHTpoJieM NPUTOKa/HarHETaHUS TIPU pa3lesibHOM
9KCIUlyaTally OTBETBJICHHH (IIPY HATHYUU CETYaTOr0 XBOCTOBUKA HA
TOYKE Pa3BETBICHUS WJIM CUCTEMBI MMAKEPOB IS Pa3aeibHOM IKCILIY-
aTaluu CTBOJIOB).

Tun SEP — ¢ koHTpoJieM NpUTOKa/HArHETaHHS TIPH pasieNbHOMN
SKCIUlyaTallMy OTBETBICHMUIA (MPU HAJTMYMK CUCTEMbI TAKEPOB IS pa3-
JeJIbHOM 3KCIUlyaTaliy CTBOJIOB).

Tunst KEM 1 RMC — coOTBeTCTBEHHO ¢ AMCTAHLIMOHHBIM Ha0JTI0-
JIeHUEM 32 IPUTOKOM/HarHeTaHUEM U C IUCTAHLIMOHHBIM YIpaBJieHHU-
€M M KOHTPOJIEM NMPUTOKA/HAarHETaHUS.
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12.1.6. KonkpetHass M3C MoXeT UMETh COYETAHME YKAa3aHHbIX [10-
Kaszateneii [26].

Hanpumep, TAML 2; N-1-PN-S/2-TR-SEL.

HauMeHoBaHUs ¥ LMPBI, IpHUBEACHHbIE B KJIaccubUKalluy MHO-
TOCTBOJIbHBIX CUCTEM, OTPaXKaloOT XapaKTEPUCTUKU CKBaXKMHBI. laHHas
MHOT'OCTBOJIbHAsi CUCTEMA OTHOCUTCSE KO BTOPOMY YPOBHIO CJIOXKHOCTH.
OcHOBHOI#1 CTBOJ1 00CaXeH Y 3alleMEHTMPOBAH, a GOKOBO CTBOJ HE 00-
CaXXeH UJIK B HEM MOXET ObITh MO/IBE1lICH 3apaHee MponepdopupoBaH-
HBII XxBocTOBUK ((bunbrp). A6OpeBuarypa N-1-PN-S/2-TR-SEL o3Ha-
YaerT, YTO CKBaxXuHa siBasgercst Hosoii (N), C OTHUM COEAMHUTEIbHBIM
y3noMm (1), no6riBatoutas (P) Ha ecrectBeHHOM pexxume nputoka (N) ¢
3aKaH4YMBaHKeM 0gHOTO cTBOA (S). CThIK: OCHOBHOI CTBOJI 00CaXKEH U
3aleMEHTUPOBaH (2) C BO3MOXHOCThHIO ITOBTOPHOIO BhIX0Aa B O0KOBO#A
ctBoj yepe3 HKT (TR) u usbuparensHoit no6eiueii (SEL).

Hanpumep, TAML 5; E-2-IN-D/2-PR-NON/5 (20,7 MIla)-TR-
SEP.

M3C uMeer cienyoily0 KOHCTPYKLIMIO — B OCHOBHOM CTBOJIE
BbILIE TOYKHU Pa3BETBJIEHUS YCTAHOBJIEHA CUCTEMa MTaKePOB LIS pa3fe-
JIBHOM 3KcryaTauuy CTBOJMOB. bOKOBO CTBOJI 0OCaXeH U 3alleMeH-
TUPOBAH.

Coueranue E-2-IN-D nokaswsiBaer, yto M3C sBisieTcs BoccTta-
HOBJICHHOI1, C IByMs] TOYKaMU pa3BeTBJeHUsI, pabOTaeT KaK HarHeTa-
TeNbHast, a TakXe uMeeT 000pylnoBaHKWe WISl pa3ie/ibHOM 3KCIUTyaTa-
UMM IBYX CTBOJIOB.

Coueranue 2-PR-NON/5 (20,7 MI1a)-TR-SEP naer npencrasine-
HHe o criocobe akcrutyatauuy M3C. [List HUXKHe# TOUKY pa3BeTBJICHUS
2-PR-NON: 6e3 KOHTpOJIsI TPUTOKA, C UCTIOJIb30BAHUEM TEXHOJIOTUU
MIOBTOPHOTO BXOJIa, C 0OOCaXEHHBbIM M 3aLlleMEHTUPOBAHHBIM OCHOB-
HBIM CTBOJIOM, a GOKOBOI1 CTBOJI — OTKPBIT. J{J151 BepXHEi TOYKH pa3-
BetBiieHus 5 (20,7 MIla)-TR-SEP: B o0cHOBHOM CTBOJIE BbILIE TOUYKU
pa3BeTBJICHUS1 YCTAHOBJIEHA CUCTEMa NakepoB (Ha paboyee napjeHue
20,7 MIla) nnsa pa3nenbHO# 3KCIUlyaTalliM CTBOJIOB, C MCIOJIb30Ba-
HHEM TEXHOJIOTUY MOBTOPHOI'O BXOJa, a TAKXKE C 000pyIOBaHUEM ISl
pasnenbHOM KCTUTyaTalllM ABYX CTBOJIOB.
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12.1.7. CyuiecTByIOT cucteMbl 3akaHyuBaHuss NAML, DSML u
LRS, kaxpaasi U3 KOTOpbIX UMEET OTIMYUTE/IbHbIE OCOOEHHOCTH [24,
26, 30].

12.1.7.1. Cucrema NAML (Tak Ha3eiBaemasi cuctema 0e3 gocryna
K OTBETBJICHUSIM TMPHU PEMOHTHBIX paboTax) siBisieTcsi KOMOMHauUuen
00bIYHOTrO 000pYIOBaHUS IS KOHTPOJIS NpUTOKa (Jilonjia U3 npo-
IYKTMBHOTO IUlacTa, BKJI0Yasl OTBETBJIEHMUS OCHOBHOTO CTBOJIA. DTa
CHUCTEMa COCTOMT U3 IBYX MMAKEPOB — HUXKHETO U BEPXHETO, pa3fessi-
IOLIHX OTBETBJICHUSI OT OCHOBHOTO CTBOJIA, U MO3BOJISIET OCYILECTBIISTh
BbIOOPOYHYIO 9KCIUTyaTalUMIO OTBETBICHUI. JlaHHasi KOHCTPYKLMSI HE
MOXET 00ecneynuTh NPOBEACHNE PEMOHTHLIX paboT, I0O3TOMY HEOOXO-
JUMO M3BJIEKATh CUCTEMY Ha IMOBEPXHOCTb.

12.1.7.2. Cucrema DSML (Tak Ha3biBaemasi cCUCTEMA C JBOUHOM
KOJIOHHO# Tpy0) npeacrabisieT cob0ii CUCTEMY C COYETaHUEM TpeX
NaKepoB, MEPBbIi U3 KOTOPbIX HAXOAUTCSI B OTBETBJICHUH, a BTOPOi U
TPETUI — B OCHOBHOM CTBOJIE COOTBETCTBEHHO BBIILE U HHXE TOYKHU
pa3BeTBIEHUsI. DTa CUCTEMa MO3BOJISIET FMIPaBIMYECKU MOJHOCTbIO
U30JIMPOBaTh OTBETBJAEHMS] OT OCHOBHOI'O CTBOJIA. YHUKAJIBHOI 0OCO-
OEHHOCTBIO JaHHOI CUCTEMBI SIBJISIETCSI o0ecreyeHUe BO3MOXHOCTHU
PEMOHTHBIX paboT B J1lo60M K3 cyuiecTByOMX B MC3 oTBeTBAEHUIA
NpPU UCIOJIb30BAaHUU OOBIYHBIX TEXHOJIOTUUECKUX OTIepaluii U Tex-
HUYECKUX CPEICTB, a TaKXe HaJM4YME YCTPOMCTB KOHTPOJIS MPUTOKA
MJIaCTOBOro (IouIa U3 KaXA0ro OTBETBICHUS NIPY CTAHAAPTHBIX TH-
nopasmepax (hoHTaHHOI apMaTtypbl. [1py npuMeHeHUU NaHHOI cUcTe-
MBI BO3MOXHO MPOBOJAXTH Olepaluy Mo KMCIOTHOI 06paboTke npo-
JNYKTUBHOTO ILJIacTa.

12.1.7.3. Cucrema LRS (Tak Ha3biBaeMasi CMCTeMa MOBTOPHOT0 BXoJa
B NPOAYKTUBHBIiA ILJIACT) sIBJIsIETCSI pa3BUTHEM cuctembl NAML, B Heit
obGecneynBaeTcs IOCTYI Yepe3 «OKHa» B 00CaqHbIX TpyOax K OTBETBIIE-
HusaM. [TogobHo cucteme NAML ykazaHHast cucteMa MMEET BEPXHUIT
¥ HUXKHUIA makepbl, 00ecrneyrBalole U30MsiiMI0 OCHOBHOIO CTBOJIA
CKBaXXMHBI OT OTBETBJIEHM, CpabaThIBaIOLLIME MPU MTOBBILLIEHUU aBJie-
HUsi. OCOOEHHOCTbIO JaHHOW CUCTEMBI SIB/ISIETCS] HAJIMYME CTIelHaIb-
HBIX «OKOH» B KOJIOHHE TPY0, MO3BOJISIIOLLIMX NPOU3BOAUTE PEMOHTHBIE
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paboThl B OTAEALHbIX OTBETBIAEHMIX ¢ rTomoilbio KojioHHbl HKT unu
KabeJbHBIX ccTeM. BBI30B IpHUTOKA WM HarHeTaHue B OOKOBBIE CTBO-
JIbl TAKKE MPOU3BOAUTCS ¢ HcTob3oBaHueM KonoHHbl HKT v cneun-
anbHBIX MyQT. M30/15111Ms1 OCHOBHOTO CTBOJIa OT OTAEIbHBIX OTBETBJIE-
HUI ocyulecTBsieTcsl cpe3aHueM KojioHHoi HKT 3arnyiuek «okoH»
Juist noBropHoro aoctyna. bonsummuerso M3C moryt 6bITh 060pYyI0-
BaHbl cUCTeMaMH JaHHOTO TUMAa, HO TpebyeTcsl crelaibHOe TEXHO-
norruyueckoe o00pyaoBaHUE ISl JOCTYNA K OTBETBIEHUSIM. Bo3MoxHo
couyetaHue ogrHouHoif kosoHHBI HKT u cucremul LRS B onHoit cuc-
TeMe 3akaHyuBaHus1 M3C.

12.2. TexHnko-TeXHOJIOrHYECKHE MEPONPUSATHS
110 MPOBOJKE CTBOJIOB H OTBETBJIEHHIA

12.2.1. BOABIIMHCTBO TEXHUKO-TEXHOJOTMUECKUX PEILIEHUM B CO-
OTBETCTBUM ¢ KiaccudukaurnoHHoit matpuiieit M3C 6asupyeTcst Ha
CTPOMUTEJILCTBE MHOTO3a00HBIX OTBETBJIEHU U3 BHOBb CTPOSIIIMXCS
CKBaXXHH.

12.2.1.1. Inst 3TUX Lesieit UICMONBb3YIOTCS CUCTEMBI C IpeIBapUTEIIb-
HO CO3JIaHHbIM Ha MOBEPXHOCTU «OKHOM» (pHucC. §).

Cucrema c npeaBapUTeNbHO (hpe3epoOBaHHBIM «OKHOM» MpeAHa3Ha-
YyeHa JUISI CO31aHusi MHOTOCTBOJIbHOTO CThIKA 4 YPOBHS B TeX clyYasix,
KOrzna HeoOxoaumo obecnedyeHre MoAHONPOXOIHOro A0CTyna B 60Ko-
BOW CTBOJI M TEPMETUYHOCTH CTHIKA C IPUMEHEHUEM LEMEHTHPOBAHUSI.
Takke MOXET UCIOIb30BAThCA JUISl CUCTEM YPOBHS 2 ¢ HEOOCaXXKEHHBIM
GOKOBBIM CTBOJIOM WM CMYLIEHHBIM B HEro XBOCTOBMKOM. [1pu HeoO-
XOIUMOCTHY COXPaHCHHUS MEXaHNYECKOI 11€JIOCTHOCTH U NOJTHOpa3Mep-
HOTO IMaMeTpa IS JOCTyTIa B 00KOBO# CTBOJI BO3MOXHO ITOABELIVBA~
HHUE NpeaBapUTebHO (hpe3epoBaHHOIO XBOCTOBMKA OOKOBOFO CTBOJIA
B [JIaBHOM CTBOJIE, TO €CTh (GOPMUPOBAHUE CUCTEMBI 3 YPOBHSI.

12.2.1.2. IIpeumMyiecTBaMu pellieHUs C MPEeABAPUTEIbLHO CO3aH-
HbIM «OKHOM» SIBJISIIOTCSI:

BO3MOXHOCTb UCIMOJb30BaHUS MPU CTPOUTEALCTBE HOBBIX CKBa-
XWH, CO3IaHUs CTHIKOB 2, 3,4 1 5 ypOBHEii, CTPOUTEBCTBA CKBAXUH
o cnoco®y CHU3Y BBEPX WM CBEPXY BHU3;
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obecreyeHUe MEXaHM4YeCKOH U rHApaBIM4YE€CKOA TepMETUYHOCTH
cucTeMbI 4 YPOBHS LIEMEHTHPOBaHUEM, ITOJHOMPOXOAHON AMAMETP 3a-
KOHYEHHBIX IJIAaBHOTO ¥ OOKOBBIX CTBOJIOB;

OTKa3 OT UCMOJIb30BaHUS (Ppe3epoB U pailbepoB [Uisl yMEHbLLIEHUS
KOJIMYECTBA CTPYXKH;

MUHUMAaJBHBIN 00beM (hpe3epoBaHUsS WK OOYpUBaHUS JUIA MPO-
JIOJIKEHUs1 paboT B OCHOBHOM CTBOJIE;

KOHTpPOJIb TYOUHBI U OPUEHTALUMK C MOMOLIBIO CTALMOHAPHOIO
YCTaHOBJIEHHOTO B COCTaBe 00CaAHOI KOJIOHHBI 3alleJIOUHOTO COeI-
HEHMUS;

BO3MOXHOCTb 3aKaHYMBaHMS CThIKA C MCMOJb30BAHUEM CUCTEMBI
MOBTOpHOro BBoAa ¢ Aoctynom yepe3 HKT;

BO3MOXHOCTb 3aKaHYMBaHUS M U30JI51ILKHU OOKOBBIX CTBOJIOB C MO-
MOILIbIO MHOTOPSIAHOM CUCTEMBI 3aKaHUMBAHUS YPOBHS 5.

12.2.2. KoMILIEKC TEXHUKO-TEXHOJIOTHYECKUX MEPONIPUATHUIA Npe-
JIyCMaTpUBAeT CJIeyIOLINE OnepaLuH.

12.2.2.1. B npouecce CTpOUTENBCTBA OCHOBHOTO CTBOJIA CKBAXKMHbI
B cocTaB 00CaiHOM KOJIOHHBI BKJTIOYAIOTCSI «OKOHHBIE» COCIUHEHUS C
3apaHee oTdpe3epoBaHHBIMU OKHaMU. B cocTas Kaxnoro «06caiHoro
OKOHHOTO» COCAVHEHMS BXOAUT «MY(dTa-3ailieika» 1Jisi NOCASAYIOLeH
MOCaNKHY B Hee U3BJIEKAEMOro OTKJIIOHUTENS (YUIICTOKA).

C BHelUHeil CTOPOHBI «OKHO» ITPHKPBIBAETCS] KOXYXOM U3 CTEKJIO-
BOJIOKHA; BHYTPU «OKHa» PacroyioxKeHa BHYTPEHHSS BTYJIKa; B LEJSX
COXPaHHOCTU MEXly BHYTPEHHE1 BTYJIKOM U BHELLIHUM CTEKJIOBOJIOK-
HUCTBHIM MOKPBITUEM NPU MOHTAaXe BBOIUTC CIiELIMaibHAsl cMa3Ka
(rycroii resib).

12.2.2.2. Ilocyie OpUeHTHPOBAHUS «OKHA» B HEOOXOIMMOM a3uMy-
TaJbHOM Hanpap/ieHUM OCHOBHAs 00caqHas KOIOHHA LIEMEHTUPYeTCs
B COOTBETCTBMHU CO CTAHJAPTHOI METOIUKOM.

12.2.2.3. OGecneyuBalolliasi COXpaHHOCTb «OKHa» OT Iepenajaa iaB-
JIEHWSI BHYTPEHHSIS BTYJIKa U3BJIEKAETCSI UCIOIb30BaHMEM THApABINYEC-
KOro BO3BpaTHOTO MEXaHW3Ma I10 3aBepLICHUH LeMEHTUPOBAHUSI.

12.2.2.4. V3BnekaemMoe OTKJIOHSIOLIEE YCTPOMUCTBO (YUIICTOK) YyC-
TaHaBJIMBAETCsl B «OKHE» 00CaIHOM KOJMOHHBI, 00ecneyrBas MECTO 3a-
PE3KH IS AOMOJIHUTEbHOTO (DOKOBOI0) CTBOJIA.
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12.2.2.5. bokoBoii cTBOJ OYpHUTCs MO OOIIENPUHSTON TEXHONOTUH.

12.2.2.6. BypuabHbIii MHCTPYMEHT MU3BJIEKAETCS U3 CKBAXKUHBI U Ue-
pe3 «OKHO» 00caiHOM KOJIOHHBI B OOKOBOIA CTBOJI CITycKaeTcsl o0ca-
Hasl KOJIOHHA-XBOCTOBUK.

12.2.2.7. BOKOBOIi CTBOJI LIEMEHTHPYETCS N0 OOBIYHOM UJIU CTYIIEH-
YyaToi TEXHOJIOTHH.

12.2.2.8. [Ins obecneyeHUst IOCTYa B OCHOBHOM CTBOJ MPUMEHSI-
ercs o0ypuBaHUe YacTU 00CaTHOI KONOHHBI-XBOCTOBHKA OOKOBOTO
CTBOJIA, BEICTYTIAIONIETO B OCHOBHYIO 00CaTHYIO KOJIOHHY.

12.2.2.9. locTyn B GOKOBYIO CEKLIMIO OCYLIECTBISETCS NMYTEM BO3-
BpallleHUs1 OTKJIOHSIOIIETO MHCTPYMEHTA (YUIICTOKA) B «OKOHHOE» CO-
e€AVHEHME.

12.2.3. TeXHUKO-TEXHOJIOTMYECKHE PELIICHUS 110 CO3AaHUI0 JI0MOJI-
HUTEJIbHBIX CTBOJIOB M OTBETBJIEHUI U3 BOCCTaHABINBAEMOit CKBaXKUHBI
C MIOMOILIBIO TPAAULIMOHHBIX BLIPE3AIOIIUX U OTKIIOHSIOLLYX YCTPOMCTB,
aTakKe CrieLIMaIbHbIX HEBpalllaeMbIX KOHCTPYKLIMH (ppe3epoB (Hanpu-
Mep, Tak HasbiBaeMas cuctemMa RDS™ «CrnieppuCan») niperycMaTpu-
BalOT Clleayiolre paboThl.

12.2.3.1. B cocTtaB HeBpalao1X KOHCTPYKLIMi1 BXOAUT crieLUaib-
HbIIi MHOTOpa30Bblii (hpesep s ppe3epoBaHMsT OKOH 3aJaHHOM Teo-
MeTpuuecKoii popMBI Ha 3aNaHHO¥ ITTyOMHE U B IIPOEKTHOM HarpasJie-
HUU. Bo3MOXHOCTB 3a1aBaTh (hOPMY U MOJIOXKEHHUE OKHA, BYaCTHOCTH,
UCTIONIL3YETCSI ISl CTPOUTEJIBCTBA CKBaXWH 2, 3 W 4 ypoBHeii Ipu Ha-
JINYKUM TpeOOBaHUIA TIOBTOPHOIO BXOAA B 00KOBOI CTBOJI UM BO3MOX-
HOCTH JocTyrna B 6okoBoii crBos uepe3 HKT, a Takxe npu ycTaHOBKe
CHCTEM 3aKaHYMBaHUS 5 YPOBHSI.

12.2.3.2. B pe3ynbrate co3naiorcsi «okHa» RDS™, ordpesepoBaH-
Hble B (hopMe NMPOACJIroBaTOro MOJIHOMPOXOIHOTO OTBEPCTUS B TOU-
HOCTHU BJOJIb OCH 00CaAHOI KONOHHBI. IIpsimbie, yinmuHEHHBIE (POPMBI
«OKOH» ITO3BOJISIIOT U30€eXaTh Mpo6JieM, KOTOpble HaOMIOOAIOTCS TIPU
crycke B 00KOBbIE CTBOJIbI XBOCTOBUKOB UJIM MHCTPYMeHTa uepe3 ¢pe-
3epOBaHHOE OOLIYHBIMY METOAAMU «OKHO».

12.2.3.3. TlpeuMyliecTBaMU ¥ TEXHUKO-TEXHOJIOTMUECKUMU OCO-
OEHHOCTSAMU JAHHOIO pellieHUsI ABISIOTCS:

BO3MOKHOCTb UCNOJIb30BaHUS €€ Ha CYIIECTBYIOLIMX CKBaXHHAX;
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olecrieueHue 3aa1aHHONH GOPMbL U TIOIOXKEHUS «OKHA» MO3BOJISIET
OCYLIECTBIEHUE IOBTOPHOIO IOCTyNa B 00OKOBO# CTBOJ B TEYEHUE BCE-
'O CpoKa CNy:KObI CKBaXXHHBI,

COBMECTUMOCTb C CUCTEMOM 00ecneuyeHUsI TOBTOPHOTO BXoja B 60-
KOBO#1 CTBOJI U MHOTOKOJIOHHOM CUCTEMOM 3aKaHYMBaHUS;

KOHTpPOJIb a3MMYTa Y [JyOHHa paciojioXEeHUS «OKHa» o0ecIeyrBa-
€TCSI SIKOPHBIM MAaKePOM U 3alleJIOYHBIM COEAMHEHUEM;

COBMECTHUMA C U3BJIEKaeMOM CUCTEMOI U1l CO3AAHUSI COEAUHEHUI
4 v 5 ypoBHeii;

MPOAOKEHUE T0ObIUYM U3 CYLLECTBYIOLLETO CTBOJIA CKBAXUHBI;

¢pe3epoBaHue «OKHa» B 00cafiHoit KojioHHe 3a onHy CI10;

B KaueCTBe OCHOBaHMs ISl yCTaHOBKHM ccTeMbl RDS™ ucnosnb3y-
I0TCS1 3alleJIOYHOE CoeIMHEHUE Y IKOPHBIH Makep;

JIOJITOBEYHOCTh (PPe3epOBOYHOI rOJIOBKH;

METaJUIOLLIAMOYJIOBUTENU ISl cOopa M M3BJIEYEHUSI CTPYXKKH M
Lj1aMa SIBJISIIOTCS YacThIO CUCTEMBI;

HaJIUYMe COBMELLEHHOM CUCTEMbI OPMEHTALIUM.

12.2.3.4. [1ns1 BLINTONHEHUS TEXHOJOTMYECKUX OINEpaluii yaaiuTh
13 CKBaXXMHBI CUCTEMY 3aKaHYMBaHHUSI.

12.2.3.5. CnycTuTh B CKBaXXHHY KOMIIOHOBKY RDS™ ¢ aKOpHBIM
MakepoM M 3alIeJOYHBIM COeAUHEHHUEM, COPUEHTUPOBATh U YCTaAHO-
BUTh.

12.2.3.6. OtpesepoBaTh «<OKHO» U U3BJIEYb (hpe3ep, OCTaBUB B CKBa-
JKMHE MaKep M 3aleOYHOe COeIMHEHHME B KaYyeCTBe SIKOps U pernepa
IUISt OpUEHTAUM .

12.2.3.7. CitycTUTb B CKBaXXHHY YMIICTOK C (hpe3aMu ¥ 00paboTtarthb
CTBIK.

12.2.3.8. I1poOyputh 60KOBOI CTBO.

12.2.3.9. CnycTuTh B CKBaXXKHY XBOCTOBMK OOKOBOTO CTBOJIA U 3a-
LIEeMEHTUPOBATh.

12.2.3.10. O0ypuTh YacTb XBOCTOBHMKA OOKOBOIO CTBOJIa, BbIBEICH-
HOrO B OCHOBHOI1 CTBOJI, JJ11 OTKPbITUS AOCTYNa B OCHOBHO CTBOJI U
M3BJieYb YUIICTOK.

12.2.3.11. YcTaHOBUTb CUCTEMY 3aKAHYMBAHUS U IIPUCTYIUTD K 3KC-
nayaTalMy CKBaKHUHBI.
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OcnoBnoit
CTBOJI

CrelMaabHbIi
¢bpesep

Hioxknmii
y4acToK

OCHOBHOI0 CTBOJIA

®pesepoBaHHOE
«OKHO»

OO0ypeHHBII CTHIKOBO
€pEXONHUK

BokoBoii
CTBOJI

SIKOpHBII Makep C 3a1esIol-

HBIM COeIMHEHHEM (IL1d

BOCCTaHABJIMBAEMBbIX CKBAXXUH)

Crsixk RDS™ yposnu 2, 3
unu 4 no TAML

OcHoBHOit
CTBOJ

Hiknuii
y4acToK

IIpensaputensHo
dpe3epoBaHHOE
«OKHO»

OO0ypeHHbI
CTBIKOBOM
MEPEXOTHUK

INonHomnpoxonHoi
60KOBOIt CTBON

BokoBoii
CTBOJI

3ameoyHoe
coeIMHEHHE

Creik RMLS™
YpOBHM 2, 3, 4

wiu S o TAML

OCHOBHOrO CTBOJIA

Puc. 8. TexHUKO-TEXHONOTNYECKUE CXEMBI 10 MPOBOJAKE CTBOJIOB U

OTBETBJICHHI

12.2.4. TTopsinoK BBIMOJHEHUST TEXHOJNIOTUYECKHMX OTepalnii ¢ ro-
MOIIbIO CTAHIAPTHBIX TEXHUYECKMX CPEACTB.

12.2.4.1. ITpoBecTH KOMIIEKC MOATOTOBUTENbHBIX PAaOOT.

12.2.4.2. BLINOJHUTL OMepaLiU MO YCTAHOBKE UCKYCCTBEHHOTO 3a-
0051 BHYTpU 00CaTHON! KOJOHHBI.

12.2.4.3. Tlocae npoMBIBKM M OYUCTKH CKBAXKUHBI CITYCTUTh MOCTO-
BYIO ITPOOKY M YCTAHOBUTH €€ Ha 1 M Bblllle 33a1aHHOTO MY(TOBOTO CO-
eduHeHUs1 06canHOi KOJOHHBI.
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12.2.4.4. [1n1g ycTaHOBKU HUXKHErO OTKJIOHUTENS COPUEHTHPOBATh
LWITUTMHT TEAeMETPUYECKON CHCTEMBI (MepeBOAHUK TMOoJ, TMPOCKOMN) ¢
MOBEPXHOCTHIO OTKJIOHUTES U 3a(DMKCHPOBATh B 3TOM TTOJIOXKEHHUH.

12.2.4.5. CobGparb KOMIIOHOBKY M3BJIEKAEMOT0 OTKJIOHUTENS (YUIT-
CTOKa) ¢ METAJIOLIIaMOYJIaBIMBAIOLIIMM HHCTPYMEHTOM B ClEAyIOLIEM
TIOpsIZIKE: IKOPb, OTKJIOHUTEJb, OKOHHAs1 (hpe3a, HUXHMUIA paitbep, crie-
LMabHbIA MaTpyOOK, BepxHUii paiibep, TeieMeTpHYeCKasi CUCTEMA UITU
NepeBOoaHUK o rupockor, Y BT, 6ypunbHbie TPYObI.

12.2.4.6. CnycTUTb KOMITOHOBKY OTKJIOHMTEJS ¢ ¢pe3aMy Ha Mo-
HUXXEHHOM CKOPOCTH.

12.2.4.7. He noxoas 30—35 m no 3a6os1, 3anucarb BeC MHCTPYMEHTa
MpH pa3rpy3Ke M MoAbeMe U BOCCTAHOBUTD LIMPKYJISILIMIO.

12.2.4.8. CopveHTUpOBaTh NOBEPXHOCTh OTKJIOHUTENS B HY>KHOM
HanpasjieHUu. Koppensiuust rnyOMHBI OCYLIECTBSIETCA MO MECTOHA-
XOXIEHUIO0 MOCTOBOI1 MPOOKHU.

12.2.4.9. [Tocaguthb IKOpb Ha 3a00i1, IPOBECTU HECKOJIBKO U3MEpE-
HUI1 1UIst TOATBEPXKASHUSI HAMPABIEHU OpUeHTaUrH. Pa3rpy3uTs Bec
MHCTpYMeHTa BblLLe yCWIMs cpe3aHus sikopst. [1pu cpeaHuu WtTndToB
JIOJKHO OBITh 3aMETHO JIBMXXEHUE MHCTPYMEHTa BHU3. HaTsaHyTh HHC-
TPYMEHT (YCUJIUEM CPE3aHUS IKOpsl) ISl IPOBEPKU 3aKOPUBaHMUS.

12.2.4.10. Pa3rpy3uTh HHCTPYMEHT GOJIbLIE YCUJIUSI CPE3aHUST SIKO-
ps (npuMepHO B 2 pa3a), TpoOMapKUpoOBaTh TPYOY, MPOJOJIKUTh pacxa-
>KMBaHMe 10 cpe3aHusl 6oTa.

12.2.4.11. Cobparb 1 CriycTUTb oGcafHbie TPYObl, 3aKOJIOHHBII Na-
Kep, UCKPUBJIEHHBI NaTpyOoK, YCTPOIICTBO MOABECKU XBOCTOBUKA MU
CHCTEMY THIIa «KpIOK-ToaBecka» («beiikep») ¢ BepTJIIOroM, Mo3BoJisi-
I0LL[MM BpalliaTh «KPIOK-IOIBECKY» HE3aBCUMO OT XBOCTOBUKA, TeJie-
METPHYECKYIO CUCTEMY, CIIYCKOBOM MHCTPYMEHT.

12.2.4.12. B KOMIIOHOBKY BXOJIHUT TeJieMEeTpUYecKasi cucTeMa s
OPUEHTUPOBAHUS TI0 OTHOIIEHUIO K «OKHY».

12.2.4.13. CnycKoBOIf UHCTPYMEHT OCBOOOXIAETCS THUAPABIUYECKHU.

12.2.4.14. Ilocne ycTaHOBKM HUXXHEIro XBOCTOBMKAa COPUEHTUPOBATh
LUTUTMHT TeJIEMETPUYECKOM CUCTEMBI (MepeBOAHKUK MO I’MPOCKOI) € FlO-
BEPXHOCTbIO OTKJIOHUTEJISI U 3aUKCUPOBATh B 3TOM MOJIOXKEHHH.
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12.2.4.15. CobpaTb KOMITOHOBKY M3BJIEKaEMOTO OTKJIOHUTEJISI C Me-
TAJIJIOUIAMOY/ABIMBAIOLIMM UHCTPYMEHTOM B CJIEAYIOLIEM MOpsIKE:
SIKOpb, OTKJIOHUTEJb, «OKOHHasT» (pe3a, HUKHMIT paiibep, crielmans-
HBI NMaTpy0oK, BepXHUil paiibep, TeseMeTpuueckas cucreMa (repe-
BOAHUK Moz rupockon), YBT, 6ypusbHbie TpyObl.

12.2.4.16. CnyCTUTh KOMIMOHOBKY OTKJIOHUTEJIST ¢ (hpe3aMu Ha 110-
HUXEHHOI CKOPOCTH.

12.2.4.17. He noxonst Ha 30—50 M 10 BepXHeil 4acTH («rOJIOBbI»)
XBOCTOBMKA (B HIDKHEM «OKHE» KOJIOHHBI), 3aNIMCaTh BEC UHCTPYMEHTA
TIPU pasrpysKe U MoabeMe U BOCCTAHOBUTDb IUPKYJISLUIO.

12.2.4.18. CopHeHTHPOBAaTh MOBEPXHOCTb OTKJIOHUTEJIS B HY>KHOM
Hanpas/ieHUHU.

12.2.4.19. [Tocaautb IKOPb Ha 3a0aHHOI ITyGHMHE WU Ha «TOJIOBY»
XBOCTOBHKA (B HUXKHEM «OKHE» KOJIOHHbI), IPOBECTH HECKOJBKO U3Me-
PEHMIT [U1sl MOATBEPXKAEHUS OpUeHTaUUK. Pa3rpy3uth Bec MHCTpYMEHTa
BBILLIE YCWIIUSI cpe3aHust akopst. [1pu cpe3aHun WITUhTOB AOIKHO ObITh
3aMeTHO ABUXEHUE UHCTPYMeHTAa BHU3, HaTHYTh UHCTPYMEHT (ycH-
JIVEM cpe3aHusl IKopsl) Ui MPOBEPKU 3asiIKOPUBAHUS.

12.2.4.20. Pa3rpy3uTb MHCTPYMEHT GOJIbllIe YCUIUS CPe3aHUS SIKO-
ps (MpUMEPHO B 2 pa3a), MPOMapKUPOBaTh TPYOY, MPOAOIKUTh pacxa-
>KUBaHUE [0 cpe3aHust bora.

12.2.4.21. IToaHATb MHCTPYMEHT B HEMUTpaJibHOE MOJIOXEHHUE, YCTa-
HOBMTb CBOOOHBIC BpallleHHE 1 IPOMBIBKY M MPUCTYIUTD K hpe3epo-
BaHHIO «OKHa» B 00CaHOIT KOJIOHHE.

12.2.4.22. Ipope3aTh «OKHO» U TPOGYpUTH OOKOBOI,CTBOJL.

12.2.4.23. TlpoBecTH KOMILIEKC Onepaiiunii o U3BJeYEHHUIO OTKIIO-
HUTEJISI HA TIOBEPXHOCTD.

12.2.4.24. CniycTUTh BO BTOPOE OTBETBJIEHHE XBOCTOBUK.

12.2.4.25. O6ypHTh BBICTYMAIOILYIO YaCTh XBOCTOBHUKA.

12.2.4.26. B cnyyae MpUMEHEHUST CUCTEMBI THIIA «KPIOKa-MoaBec-
KW» YCTAaHOBHTb BTOPOil «KPIOK-TIOJBECKY».

B aTtOoM cnyyae 06a «Kploka-noaBecKU» OJMHAKOBLI, 32 UCKITIIOYE-
HUEM BHYTPEHHEro JMaMeTpa BEpPXHEro rnepeBofHuKa (6osibliie, 4eM B
HMXHEM KpIoKe).
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12.2.4.27. Cnyctutb B ckBaxuHy HKT ¢ miaHMpyeMBIM BHYTpH-
CKBaXXMHHbBIM 000PYIOBaHUEM.

XIII. IIOATOTOBKA CTBOJIA CKBAXKMHBI K CITYCKY
OKCIUIYATAHMOHHOHN KOJIOHHBI

13.1. OcHoBHoOe TpeGoBaHMe K NMOArOTOBKE CTBOJIA CKBaXXMHBI Te-
peld KperieH1ueM 06caiHOI KOJIOHHOH — 00eCreuuTh YCHeLHbIHI CrycK
ee 10 HaMeUeHHO ITyGUHBI U NTPU HEOOXOAMMOCTH KaueCTBEHHOE 1ie-
MEHTHUpOBaHUE CKBaXUHbI. [1o pe3ynsTaTaM MHKIMHO-METPUYECKUX
paboT NPOBOAMTCS OLIEHKA BO3MOXHOCTH CIycKa 06CaTHOM KOJOHHBI
Ha OTAEJIbHBIX Y4acTKaX pe3Koro U3MEHEHHUs MapaMeTpoB UCKPUBIIE-
HUS B caieayroux caydasx [18, 27]:

13.1.1. Koraa och CKBaXXuHbI UMEET U3rKb, YCIOBUSIMHU Oe30mac-
HOCTM SIBJISIIOTCSL:

0, 2A0,, (37)
c.0
0 =280,7 [—I—
max Ed K, (38)
UJin

_OE4,K, "
mn 787920, (39)

roe © — MakKCMMaJILHO JIOTyCTMMasl BeTMUMHa u3ruba, rpan;

max

Ao, — dakTHuecKoe npupaLieHue UICKpUBIEHUS, Tpaj;
— paaMasbHBIi 3330p MexKay MybTO TpyObI M CTEHKOI CKBa-

KMHBI, M;

— Mpenes TeKydecTd Matepuana Tpyo, [la;

— MOYJb YIPYrocT! Matepuasa tpyo0, [a;

K03 GHULIMEHT 3anaca NpOYHOCTH;

— HapyXHBbI fuaMeTp 00cafHON KOJOHHBI, M;

— MHUHMMAaJbHO JONYCTUMBII paauajibHbIi 3a30p NpHU
Aa, > 6 (u3yciosus 6, <[c,]), M;

‘bakt max

BMIQ aa m—Iq
I

in
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0, — HampsxeHue usruba B tene Tpy6sl, Ia;
[0,] — monyckaemoe HanpsikeHUe U3ruda B Tene TpyOsl, [a;
. — (akTtuyeckuii yroa usruba, rpaa.
13.1.2. Koraa ocb CKBaXXMHbI UCKPUBJIEHA C BBICOKON MHTEHCUB-

HOCTbI0, YCIOBUSAMH G€30MaCHOCTH SIBJSTIOTCS:

Ao, 240, (40)
2
Ao, < 1146( 5, 247, an
Al 3Ed K,
WJIH
5 _ Aad,an _ 2Al o, 0
min 1uIaBH 114,6 3EvdHKG ( )
rie Ao, — MaKCHMaJIbHO JOMYCTUMOE NpHpallieHUEe UCKPUBJIE-

HHSA Ha yJacTKe [UIMHbI Al (M), rpan;
— MUHUMAIBHO JONYCTUMBII paJUaibHbIN 3a30p MpH
A%m > Ao (u3ycnosust 6, <[0]), M.

13.2. B oTAEABHBIX ClIyuasix B CKBaXXUHAX, TIE€ OTMEYAIOTCS YYaCTKHU
Pe3KOro U3MeHEeHUS] KPUBU3HBI, a TAKXKE MPU GJIM3KUX 3HAYEHUAX 0~
MYCTUMBIX ¥ (PAKTUYECKUX 3HAYEHU I KpUTEPHeB Ge30MacHOCTH Nepe
CMYCKOM OOCaIHbIX KOJIOHH MOXET NMPOM3BOAUTLCS L1A0JOHUPOBKA
cTBosia (cObopka U3 obcagHbIX TPYO, CIyCKaeMBIX LISl TIPOBEPKU MPO-
XOAMMOCTH 00CaIHOM KOJIOHHBI).

13.2.1. B 3aBUCMMOCTH OT XapakTepa U3MeHEHHUs apaMeTpoB UC-
KPUMBJIEHUS pa3Mephl Li1aboHa onpenesiioTcs o popMynam:

13.2.1.1. Boruyrblit uaru6.

'min niaBH

13756
b 2= (43)

n

13.2.1.2. Beinykiblii U3ruo.
ITpu ©, < 6*, rae 6* — KpUTHYECKAs BEIMYMHA YI/1a BbINYKJIOrO 13-

rnba ocu CKBaXWHHI,
3 .
o =62, 05ine: (“4)
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rae ¢ — Bec | M KOJIOHHBI B XXUAKOCTH, H/M;
I — oceBoii MOMEHT MHEPLIUK TPYOD, M*.
O:EI 3
_ 4 U -
I, =0,01 Ssina +687,6e . (45)

u
[Tpn 8, > 8* — TpyGa, pacnooXeHHast Bbllle TOYKH U3ruba, npH-

’KaTa K BEpXHE CTEHKE CKBaXXMHbI

I = 4,643 LIS +687,6>. (46)
gsina 0,

13.2.1.3. BorHyTblii MICKpUBJIEHHBIN Y4acTOK

La2l+ 1, @7
rae
I, =+[61> + 24RS; (48)
L=1—1; (49)
1, =J6RS; (50)
| — HIuHa KpUBOJIMHEITHOIO y4yacTka, M;

R — paauyc UCKPMBIEHHOTO yYacTKa, M.
13.2.1.4. BoimykJiblii MCKPUBJICHHBIN YYaCTOK.

2EI
L2+ . 51
s =2 dquin(x Gh

13.3. B o6uieM ciyyae npoxoauMOoCTb 00calHbIX KOJIOHH IPY CITyC-
K€ B CTBOJI CKBaXXUHBI C GOJILLIMM 3EHUTHBIM YIJIOM OGecTiednBaeTCst
[pH YCIOBUH

XT—B<G<G,, (52)

rie G — pomycTuMasl Harpy3ka o6cagHoOMi KOJIOHHEI MPU HEOOX011-
MOCTH €€ NPUHYIUTENbHOTO NpoTankuBaHus, H;
> T— cymMMapHas CU/ia COMPOTUBIECHUS ABUXCHUIO KOJOHHH B
HUCKPHUBJEHHOM CTBOJIE CKBaXuH, H;
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B — oceBast cocTaBnsiolast COGCTBEHHOIO Beca KOJIOHHBI, pac-
MOJIOKEHHOM HMXE HayaJla yyacTKa UCKPUBJIEHUS, MO
JieiicTBUEM KOTOPO# OCYIIECTBIISETCS IBUXEHIE KOJIOH -
HbI B HAKJIOHHOM CTBOJIE;

B=gqlLcos o (53)

3necb ¢ — Bec | M oOcagHbIX TPYO € yUeTOM NOTepH Beca B OYpOBOM
pactBope, H/Mm;
L — nnuHa yyacTka CTBOJIA, B Mpeesiax KOTOpOro onpeness-
€TCSl IPOXOAUMOCTH KOJIOHHEI, M;
O, — CPeHMii yroa Hak/IoHa CTBOJIA CKBAXKMHbI Ha ONpee)is-
€MOM y4yacTKe CTBOJIa, Ipan;
GKp — KpUTHYECKasl Harpy3ka Ha KOJOHHY BeCOM TpyO, pacrosio-
JKEHHBIX BhIIIE MICKPHUBJIEHHOTO Y4acTKa CTBOJIA CKBAXKUHBI,
IIPU KOTOPOI HAaUMHAETCS MTPOAOJILHBII U3TH0 NEepBOro no-
psiika KOJOHHBI TpyO, H;

G, =1,943Elg*; (54)

snecb E — moaynb KOHra, Ia, mns crann E£=2,1-10" [1a;
I — oceBoif MOMEHT MHEPLIMHU TPYG, M*.

CymMapHas cuia conpotusieHus (X 7) B LIEIOM MOXET ObITh Onpe-
JIeJIcHa B IIpoliecce CIlycKa 11aboHa 1o nokas3aHusM WHIHKaTopa Beca
rno Metoaukam [27].

13.3.1. [Ipu HeOGXOMMMOCTH YBeJIUUEHHE pa3rpy3Ku 00caiHO KO-
JIOHHBI CBBIIIIE GKp IIPOBEPSIOT Pe3b0OBBIE COeTMHEHUSI TPYO, pacoo-
>K€HHBIX B UICKPMBJIECHHOM Y4acTKe, Ha COBMECTHOE JelicTBYE Hampsi-
JKEHUI cxKaTusl U U3ruda

O
nz2—=1—,
Oex + 0, (33)
rae
2T
[e) = 3 56
= (56)

3neck F — muiomanb NoNnepeyHoOro CEYCHUs, M2;
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. EI 57

=

30€Ch W — oceBoit MOMEHT COIMPOTHUBJIEHUSA OMACHOI0 CEYEHUS, M3;
nh — KO3¢¢HUHCHT 3arnaca IpoiyHoOCTH (ﬂ)’lﬂ HWMITOPTHBIX prﬁ

U TpYO C TpaneueunanbHoi pe3bboit n = 1,8, nnsa tpyod ¢
pe3bboii 3aKpyrIEHHOro Npoduist JuaMeTpoM Ao 168 mm
n=1,3).

13.4. IpopaboTka cTBOJIa CKBaXXMHBI EPE] CITYyCKOM 00CaXHO# KO-
JIOHHBI BeJieTCsl Ha KaueCTBEHHOM OYpOBOM PacTBOPE ¢ NapaMeTpaMu
cornacHo 'TH koMnoHoBKO#1 H13a OypHIbHOI KOJIOHHBI, KOTOpast UC-
N0JIb30BaJIach Mpyu OYpeHUH MOCIEIHEro MHTEPBAIa, C UCKIIOYEHUEM
TEJEMETPUYECKOI CUCTEMBbI M IMaMarHUTHBIX TPYO B HMXHEN yacTh
KOMIMOHOBKH, iy poropHoit KHBK.

13.4.1. Ilpu npopaboTKe CTBOJA PacXod U CKOPOCTh BOCXOASALIETO
noroka GypoBOro pacTBOpa AOJIKHEI ObITh TAKUMU Xe, Kak npu Oype-
HUM TOCJIEIHEro MHTEpBaJla.

13.4.2. IloaaBath 10JI0TO CJICAYET HENMPEPBIBHO C Harpy3koii 20—
40 kH, He nonyckasi AIMTEbHOI pabOThEl HA OIHOM MECTE, CKOPOCTh
NpopabdOTKH He AOJLKHa NpeBbiaTh 20—25 M/4 npy paBHOMEPHOI No-
Jlaue MHCTPYMEHTA, C YacTOTOM BpaleHus potopa 1,0 ¢\,

13.4.3. I[Nocne pocTuxeHus 326051 HEOOXOAMMO 3aKOHYUTH 00paboT-
Ky OypoBOro pactsopa c 00s13aTe/ibHbIM BBEIEHUEM CMa3bIBAIOLIMX J0-
6aBoK. ITocne MpoMbIBKM CKBaXXMHBI B TeueHUE 1,5—2 LIMKIIOB OypuJib-
HBII MHCTPYMEHT NOAHUMAIOT [UISl CITycKa 00CagHO KOJIOHHBI.

XIV. TEXHUYECKHNE CPEJCTBA J1J151 SAKAHYMBAHUA
CKBAXKHWHBI

14.1. JonoJHUTENbHbII CTBOJI CKBaXHHBI B 3aBUCUMOCTH OT I'€0J10-
ro-TeXHUYECKUX YCIOBHIT MOXET ObITh OCTaBJIEH OTKPLITHIM UJIK 00ca-
JK€H 3KCIUTyaTallMOHHOM KOJIOHHO# (XBOCTOBUKOM) IMameTpoM 114,3;
101,6 vnu 89 mm. HoBas skcrulyatalinoOHHast KOJIOHHa — B BUZE «XBOC-
TOBHMKa» MOXET ObITb MMOJABELLIEHA U 3aLIECMEHTUPOBAaHA B «CTAPOii» IKC-




Cepus 08 Buinyck 12 115

TUTyaTallMOHHOM KOJIOHHE C MOMOLIIbIO ClIELMAIbHBIX YCTPOUCTB MO~
BECKM U repMeTu3aumu (tabn. 62, 64) [11, 17,23, 24, 28, 30].

14.2. O6canHbie TPyObI JOIKHBI ObITh UCIIBITAHBI HA aBJIEHUE Of-
peccoBKM He MeHee 1,5P paboyero pacyeTHOro JaBJIeHUs NPU LieMEH-
TUPOBAHUM CKBaXXUHBI, HO He Gosiee nonyckaeMoro corsiacHo F'OCT.

14.3. OGpaTHbIe KJanaHbl, MOABECKA «XBOCTOBUKA», OalliMayHblii
naTpyOoK AOJIKHBI ObITH ONPEecCOBaHb! Ha AaBJIeHUE Ponp =1 ,SPpva.

14.4. B npouecce cnycka Kaxaas Tpyoa 1o/KHa 1adaoHUpoBaTh-
Cs1 XKECTKHMM JBOIHBIM 11a0JIOHOM, IUAMETP KOTOPOTO Ha 3 MM MEHbIIIe
BHYTPEHHETro AuaMeTpa oocaaHoit TpyObl, a AnrHa He MeHee 150 Mm.

14.5. KpyTtauuit MOMEHT JOKpEMJIeHsT pe3b00BOro CoeAMHEHHUsI
obcanHbIX TpyO Kmouyom Y MK B npoliecce cnycka B CKBaXXHUHY JOJKEH
COOTBETCTBOBaTH Tab1. 60,

Tabauua 60
YcioBHBIM AMAMETp, MM 73 89 102 114
Kpyrsumit MoMeHT, | Munumaneubiii | 900 1260 | 1725 1940
Hm Makcumanbhbtit | 1500 | 2110 | 2880 | 3240

14.6. B Lensx KayecTBEHHOI repMeTU3aLMK pe3bOOBbIX COEIUHE-
HMIi Lie1eco00pasHo NPUMEHSITL B FIPOLIECCE CMYCKAa «XBOCTOBMKOB»
YIIOTHSIOLLYI0 pe3b00Bylo cMa3Ky (HanpuMep, «I1-1» — TV 13005298-
002-96, ¢ 3aperucTpupoOBaHHBLIM TOBAPHBIM 3HAKOM).

14.7. 119 Ka4eCTBEHHOTO LIEHTPUPOBaHUS «XBOCTOBUKA» B CTBOJIE
CKBaXKMHbI PEKOMEHJIyeTCSl YCTAaHABJIMBATD XeCTKUE LeHTpaTophl 2KLI,
B KOJIMYECTBE U COOTHOILIEHHUAX COIIacHO Tab. 61.

1 — Ha nocnexHeit 06caqHoi TpyOe «XBOCTOBMKA» HA | M HUXE MY(THI;

1 — Ha nocnenHeit obcaHOM TPyOE BhIllie BHIPE3aHHOIO «OKHa» Ha
4-5M;

1 — BbIllIE KPOBJIM NMPOLYKTUBHOTO IJIACTa Ha 4 M;

2 — Ha Kaxnoit o6canHoit Tpyoe B 30He MPOLYKTUBHOTO rOPU30HTA.

14.8. CxopocTb CIycKa «XBOCTOBUKA» HE JIOJIXKHA NpeBbIILIaTh 1 M/c.

14.9. I1pu cnycke HeoBXOOMMO CIEAUTH 32 KOJMYECTBOM BbIXona
OypOBOro pacTBopa U3 CKBaXKMHbI U CBOEBPEMEHHO M PETYJISIPHO J0-
JINBaTh B TpyOb! 6YpOBOI1 pacTBOP.
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Tabauya 61
Ne HaumeHoBanue JlvameTp aonora, MM
n/m 112 | 120,6 | 132 |139,7| 146
1 |Jduametp ob6cagHoii Tpyos, MM | 73,0 | 88,9 | 88,9; |101,6;|101,6;
101,6 | 114,3 | 114,3
2 |PexomeHayemas quimHa ueHT-| 110,0 | 120,0 | 130,0 | 140,0 | 150,0
paropa, MM
3 |PacuetHblii mpoxoaHoii aua-| 108,0 | 116,0 | 127,0 | 135,0 | 141,0
metp XKLL, MM
4 |HomuHuanbHbii 3a30p no tpy-| 19,5 | 15,85 |21,55;119,05;| 22,2;
o€, MM 15,2 | 12,7 | 15,85
5 |HomunaneHbit 3a30p no myd-| 11,5 | 6,3 | 12,0; | 9,55; | 12,7;
TE, MM 57 16351 95
Tabauya 62
YeTpoiicTBO AJIf CIycKa, MOABECKH H TePMETU3ALNH «XBOCTOBHKOB»>
IMapameTtpsl Mozenb
v |83¢ &4
89zs|TE8 [B®s:
INE8E =58, |S5E8
TARA[ Tovs|ITdER
STER|FE2ETTES
~EENIREYE IR
XX 2BlEx& |XxX=a¥
FES¥I5E2 |FE3s
g3 I 3s = oz
JinaMeTp «XBOCTOBHKA», MM 114/102 114 114/102
JnameTp oGcaHOoi KOMOHHBI, MM 168/146 168 168/146
JAunameTp KONOHHBI TpyO AJSI crycka 89 89 89
«XBOCTOBHKa» B CKBRXHHY, MM
MakcrManbHbli1 HapyXHblil auameTp yc- | 144/124 143 144/124
TpoiicTBa (IO LIEHTPaTOpaM), MM
ITpoxonHoii AMaMeTp ycTpoiCTBa, MM 95 95 95
JlnvHa ycTpoicTBa, MM 3000 4800 3000
IpyzonoabeMHOCTDb ycTpoiicTBa, KH 200 200 200
MakcuManbHbIit nepenan AaBAeHUS] Ha 30 30 30
nakepylouuii anemeHt, MIla, He MeHee
Pabouas temneparypa, *C 120 120 120
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14.10. B npouecce cnycka «XxBOCTOBHKa» NPOMEXYTOUHBIC [IPOMbBIB-
KM CKBaXUHBbI TTpoBoauTh uepe3 300 M B obcanHoi konoHHe U 150 M
B OTKPLITOM CTBOJIE CKBaXXHHBI. [IpOMBIBKY MPOBOAUTH € pacxXaKupa-
HMEM WHCTPYMEHTA Ha JUIMHY KBaapaTa, He OCTaBss 6e3 ABUXEHUS
GoJice 5 MHH.

14.11. Tocne cnycka «XBOCTOBMKa» Ha 3a00i1 CKBaXKMHbI OTOMTD 3a-
00ii M YCTaHOBUTD GaLIMaK «XBOCTOBUKa». [IpoBecTH NPOMBIBKY CKBa-
SKUHBI B TeyeHue 1,5—2 1UKIIOB ¢ pacxakMBaHUEM MHCTPYMEHTa Ha
JJIMHY KBaJpaTa, He OCTaBJiss Ge3 ABIKeHUs bosee 5 MUH.

14.12. BepxHsist yacTb «XBOCTOBUKa» («I0JIOBa») JOJIXKHA pacrona-
raThCs BBIILE BLIPE3aHHOM YacTH WM «OKHa» Ha BEJIMUMHY HE MEHee
70 m.

14.13. B npotiecce cnycka «XBOCTOBHKa» Ha NMOABECKE OYPUIbHBIX
TPYO KaTeropuuecky 3anpeuiaeTcsi BpauaTb OypoBOid MHCTPYMEHT.

14.14. LleMeHTHpOBaHUE «XBOCTOBUKA» NMPOBOIUTCS IO CIIELUAJTb-
HOMY IUTaHYy.

14.15. Crnoco6 oTCcoeNMHEHUS «XBOCTOBUKa» OT OYypHJILHOTO UHC-
TPYMEHTA OmpeaesseTcs B 3aBUCUMOCTH OT KOHCTPYKIIUU UCTIONb3Ye-
MOI1 CUCTEMBI MTOABECKU Y TepMETU3ALUYU «XBOCTOBUKAY.

14.16. ITocse 0TCOeNMHEHUST «<XBOCTOBUKA» 06paTHOI MPOMBIBKOIH
MPOU3BECTH CPE3KY UNIULIHETO LIEMEHTHOTO pacTBopa.

14.17. IlogHATh OYpUIbHBINE UHCTPYMEHT, CKBaXXMHY OCTaBUTh Ha
0311 B TeueHue 24 yacos.

14.18. ITocne O31] mia onpele/ieHUsT KayecTBa LieMEHTUPOBAHUS
Y pa3o0illeHMsT TUIACTOB, BLICOThI NTOAbEMA TAMIIOHAXHOI CMecH 3a
«xBOcTOBUKOM» NpousBectd M C panuoakTMBHBIM LIEMEHTOMEPOM
ITK, akyctnueckum nemeHtoMepom AKLI, ramma-nedekToMepom,
5J1eKTPOTEPMOMETPOM.

14.19. ITocne nojiyueHUs JaHHBIX O XOPOIIEM KauecTBe KPEeIUIEHUS
ornpeccoBaTh KOJIOHHY.

14.20. IpoBectu nepdopanuio o6cafHO! KOJTOHHBI.

14.21. Iepdopannio MOXHO NPOBECTH C IOMOILbIO TUAPOMEXaHU -
yeckoro nepdoparopa (tab:i. 63).
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Tabauua 63
TexuuyecKkue XapaKrepucTuku nepgoparopos
Ne | HaumeHOBaHME OCHOBHBIX Napa- Lndp nepdoparopos
n/m METpPOB M pa3MepoB IIrM-102|TIr'M-114{II'M-146
1 | CwioBoii arperat
1.1 |MakcumansHoe paGouyee nasne-| 12—13 10-11 9—-10
Hue, Mlla
1.2 | PaGouas cpena TexHuveckas Boia, OypoBoii
pPAacTBOp, KUCJIOTA U JIp.
1.3 { Temnepatypa pa6oueii cpeast, K 373
1.4 { HapyXHblii iMaMeTp, MM 78 92 122
1.5 |InvHa, MM 900 800 800
1.6 | Macca, xr 13 15 20
2 |[Mepdoparop
2.1 | KonuuyecTBo pe3Los, IIT. 2 2 2
2.2 | MakcuvMalbHBbIi YCIOBHBIN ANa- 130 145 220
METP MO BbUIETY PE3LIOB, MM
2.3 |CeueHue rrepdopupoBaHHoro ka-| 8x30 8x30 10x35
Hajla, MM
2.4 | [aGapuTHBIE pasMepbl, MM:
MaKCUMAIbHBII IUaMeTp 78 92 120
JUIMHA 350 400 460
2.5 [Macca, kr 15 15 25
3 | OOuias Macca, Kr 28 30 45

14.22. 3akaHYMBaHKE BOCCTAHABIMBAEMbIX CKBAXXMH MOXKET Mpeyc-
MaTpUBaTh CMYCK B 30HY IIPOAYKTHBHOTO IUIacTa 3apaHee nepdopupo-
BaHHBIX 00canHbIX TPY6 AMameTpoM 114 MM, 101,6 MM uiin 89 MM.

14.23. [1n4a ycneuHoro crycka o6CaiHoOi KOJIOHHBI ¢ nepdopupo-
BaHHBIM HU30M 10 HAMEYEHHOI TIyOMHBI PEKOMEHIYETCS B GDUIBTPO-
BO#1 yacTU KOJIOHHBI OTBEPCTHUS B TPYyOax MepeKphiBaTh KECTKO YCTa-
HOBJIEHHBIMU MOJIBIMU 3aIJyLIKaMy, KOTOPbIE KpenATcs 3a CYET YIpy-
rOCTH MaTepuaJia Wil Ha pe3nie.

14.24. 3arnyluky BHINOJHSIOTCS B BUJE CTaKaHa C BHYTPEHHUM
IMaMeTpoM He MeHee 10 MM, BHYTpEHHSIS1 NOJIOCTb MOXET ObITh Kpyr-
JIOTO BM/Ia WIH LUEJNEBUIHOTO ceyeHusi. Popma nonepeyHoro cevyeHust
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BHYTpPEHHeil MOJIOCTH 3arjylieK ¥ pa3Mepbl Leieil BoiOMpaloTcs B 3a-
BMCHMOCTH OT TPOYHOCTHOM XapaKTePUCTHUKH U IPAHYJIOMETPUUYECKOTO
cOCTaBa NopoJ KOJUIEKTOopa.

14.25. KoHcTpykuus ¢hpuasTpoBOii YacTy 06canHoil KOJIOHHBI 103-
BOJISIET OCYILLIECTBUTD TPOMBIBKY CTBOJIa CKBaXXKMHbI yepe3 6alMak Ko-
JIOHHBI B TIPOLIECCE €€ CIyCKa.

14.26. [Mocnenymoiee coobLieHHe GUIBTPaA C KOJICKTOPOM MPOBO-
JIUTCSI MEXaHUYECKUM pa3pyLleHUEM JOHBIUIEK 3aryllex.

14.27. Bo3aMoxXHa ycTaHOBKA B OTBEPCTUS (DUIILTPOBOI yacTh oocan -
HOI KOJIOHHbI MarHUEBBIX 3aMyLIEK, KOTOPbIE IOCE criycKa 0bcagHoi
KOJIOHHBI pa3pyllaloTcs Mnoj Bo3aeACTBUEM KUCTIOTHI.

Tabauya 64
Texuuueckas xapakrepucTuka nakepa-noasecku (YIII'K)

HaunmeHoBaHue udp
T111-140 [1I1-146 MI1-168

(YIITK-140) | (YTITK-146) [ (YIITK-168)
YenoBHBII AnaMeTp obcanHoil 140 146 168
KOJIOHHBI, B KOTOPO# ycTaHas-
JINBAETCS NMakep-NnoABecKa, MM

HapyxHbiit iuaMeTp nakep- 112 117 138
MOJIBECKH, MM

JInaMeTp MpOXOAHOro KaHana 65 65 85
NaKep-MoaBECKH, MM

JInyHa nakep-noaBecKu, MM 1020 1020 1020
MaxcuManbHblil epenaa gasie- 30 30 30

HHSI MEXIY pa30011aeMbIMU 30Ha-
MU B 006canHoit kononHe, MITa

MakcumanbHas oceBast Harpy3- 250 250 350
Ka Ha nakep-noasecky, kH
MakcumanbHasi TeMneparypa B 150 150 150

CKBaXHHe Ha [JIyOMHE YCTAHOB-
KW nakep-noasecku, ‘C

14.28. OkcryaTauyoHHasi KOJIOHHA-XBOCTOBUK MOXET ObITh OC-
HallleHa CMeLMAIbHBIM 1LeIEBUIHBIM WK ceTyaThiM unsTpom @PHC,
DIrc-114 u ®rc-102 pauxoit 6000 MM ¢ TOHKOCTbIO GUABTPALIMU OT
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0,15 10 1,0 MM (OAO «Taxmnpeccmaiur»), SCMPI-114 u 3CMPI-101,6
(3A0 «Camapckue ropu30oHTbI») JUIS IPEIOTBPALLECHHMsI BLIHOCA MECKa

B Ipoliecce 3KcIyarauun (tabm. 65, 66).

Tabauya 65

3akpbITblii ceTyaTblii MHOrocaoitHbIE punsTp SCMDD-114,- 101,6

1. HazHayeHue dunibtpa

1.1. ®unbTp npegHasHayeH AAs OYMCTKU OT MecKa
JXKUAKOCTEN U ra30B

2. TexHUYeCKME NaHHBIE

2.1. Tpy6a no I'OCT 232—80 nepdopuposaHHas:

IUaMeTp HapyXHbIil, MM 114/101,6
TOJILIMHA CTEHKH, MM 8,5
pe3bba HUMnesns: U MyQThl OTTM
TOCT 632—80
2.2. PaccrosiHue ot My(dThI Tpy6BI 10 HUALTPYIOLLEH 1000
4acTH, MM
2.3. lnuHa GbunbsTpyoLIeil YacTu, MM 3000
2.4. KonuuecTBO OTBEPCTHIA C TePMETUIUPYIOILIMMHU 24
NpoOKaMH, OTB. Ha 1 .M.
2.5. luameTp OTBEPCTHIA C rFepMETH3UPYIOILIMMHU NMPO- 10
oxamu, MM
2.6. laBneHye rMAPOUCIIBITAHUS (QUIBTPA C TEPMETH - 5
3UpPYOLIMMHU pobkamu, MIla
2.7. GUNBTPYIOLIMIA DJIEMEHT COCTOUT U3:
JIPEHaXHO ceTKU (HepX. CTaJlb) C s1YeiKoii, MM 3,2
dbunsTpyrouieii ceTku (HepX. CTalb) € AYeHKON, MM 0,2
3alU[UTHOro nepopupoBaHHOroO KoxXyxa (Hepx. 0,8
CTaJIb) TOJAIUMHO, MM
2.8. KonnuecTBo OTBepCTUil B 3aLLIUTHOM KOXYXE, 48
IUT., Ha 1 .M.
JUaMEeTp OTBEPCTUIA, MM 20
2.9. lnunHa duasrpa, MM He menee 5000
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Tabauua 66
CkBaxKuHHBII1 (PHILTP HA POBOJIOYHON OCHOBE
[MapameTpsl YcoBHBII AMameTp TpyObl D, MM
168 146 114 102 89 73
Tun pe3bbnl TY 390147016.40—-93 OTTM 114 HKT 102 HKT 89 HKT 73
OTTM 168 OTTM 146 | FOCT 632—80 |'OCT 633—80 uau|FOCT 633—80{OCT 633—80

FOCT 632-80 | FTOCT 63280 | vt HKT 1141 OTTM 102

wn BTC 168 | wiu BTC 146 | TOCT 633—80 | TY 14-161-163—-96
ToniumnHa creHku S, Mm | 8,9 (10,6) 8,5(9,5) 8,6 (7) 6,5 6,5 7,0
OdnuhHa ¢unsrposne- Jo 5000
MeHTa /, MM
JnvHa Tpy6sr L, MM o 13 000
3a3op MeXIy BUTKaMU Ot 0,1 £0,05 po 1,0£0,05
GUIBTPONIEMEHTA, MM
KonunyecTso oTB. Ha 40 24 24,653* 20,622* 20, 440* 400*
1 n.m. dunsTpoanieMeH-
Ta, LT
Marepuan repMeTH3u- AKI12M2 T'OCT 1583—-89
PYIOLIMX KOJIMAYKOB
AuamMeTp OTB. B KOJi- 10,2
nmaukax d, MM
HapyxHblii iuamerp 187,7 166 133(127) 120,6 108 88,9
MydThl D, MM, He Bosiee
HapyxHblit nuametp — 195 (205) 136 (148) 127(125, 122) 120 —

UeHTpaTtopoB D,, MM,
He Oonee

ZI Hodung g0 ¥nda)

1Tl
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