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Y1BCpXACHA
nocraHonjeHueM locroprexHansopa

Poccun ot 27.12.02 No 69.
BpeneHa B geiictue ¢ 01.06.03 r,

MHCTPYKIUA
[10 BE3OITACHOCTU ITPOU3BOICTBA PABOT IIPM BOCCTAHOBJIEHUN
BE3JIEMCTBYIOHIUX HE®TETA30BbIX CKBAXKMH METOIOM
CTPOMTEJIBCTBA JOIIOJHUTEIBHOIO HAKJIOHHO-
HAITPABJIEHHOTO MJIY TOPU30HTAJILHOTO CTBOJIA CKBAJXKIHBI

P/ 08-625-03

I. ObHIUE TPEBOBAHUA

1.1. CTpouTebCTBO AOMOJHUTEIBHBIX HAKJIOHHBIX U TOPU3OHTAJb-
HbIX CTBOJIOB U OTBETBJICHU U3 00CaKEHHbIX 3KCIJIYAaTallMOHHOM KO-
JJOHHOW ManogeOUTHBIX U 0€3AEUCTBYIOLIUX CKBAXXUH MTPOU3BOAUTCS
B LICJISIX MOBBILIEHUS JeOUTA UM BOCCTAHOBJIECHHUS U BBOJA UX B (DOH
NEUCTBYIOLIHUX.

1.2. MeTon BOCCTaHOBJIEHWSI CKBAXXUH NMYyTeM 3ape3KH 1 ITPOBOJAKU
NONOJHHUTEJIBHOIO CTBOJIA MOXKET ObITh [IPUMEHEH B TEX CJIy4asiX, KOr-
Jla Apyryue crnocoObl PeMOHTA TEXHUYECKH HEBBIMOIHUMBI MJIU 3KOHO-
MHUUYECKHU Heleecoo0pasHbl.

1.3. IlpencrasieHHasd B MHCTpYKLIMU TeXHOJIOTUs 3a0ypHUBaHUs
JOMOJHUTEBLHOIO CTBOJIA M OTBETBJICHU I U3 00CAXXEHHOM 3KCIJTyaTa-
LLMOHHO¥ CKBa>XMHbI [TO3BOJISIET MIPOU3BOAUTH 3a0YPUBAHUE C LIEMEHT-
HOro MOCTa B UHTEpBaJie BLIPE3aHHOTO yyacTKa 00CagHON KOJIOHHBI
OTKJIOHUTEJIAMM Ha 0a3e ruapaBIUueCKUX 3a00MHbBIX ABUTATENIEH WU
CO CTALUMOHAPHOI0 U ChEMHOTI0O OTKJIOHSIOILErO YCTPOUCTBA (YUTICTO-
Ka) U HanpaBJE€HHOE OYpEHUE B COOTBETCTBUH C PACUETHLIM MPOEKT-
HBIM PO HIIEM.

T .
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1.4. Pa3peluaercst npuyMeHEeHHE OTAC/AbHBIX MOMOXEHUN HACTOS-
et UHCTpYKUMY NpH ITMKBUIALMU aBapyil B OYpAIUMXCS CKBaXKHHaXx,
BCKPBITUU NPONYUIEHHBIX MPOAYKTUBHBIX IUIACTOB, YAAJICHUU ITOBPEXK-
JIEHHBIX YYaCTKOB 00CaIHbIX KOJIOHH U T.I1.

1.5. Ilpu cocraBaeHMH 11aHOB padOT Ha BBIMOJIHEHUE TEXHUKO-
TEXHOJOTMYECKUX MEPOMNPHUATHUI NTPeayCMOTPEHBI Mephl 0€3011acHOC-
TU [UIs IIEpCOHAJIa, a TAKXKe UCKITI0YarollMe BOSBHUKHOBEHWUE aBapun U
ocJoXHeHUH [1-8].

B ciayuyae npoBeneHust padOT CEPBUCHBIMU (DUPMaMU JOJIXKEH CO-
CTaBISITLCSI COBMECTHBIN IUVIaH pa0oT, YYUTHIBAIOLLIUK MEPOTIPUSTUS T10
obecrieyeHH10 0e30MacCHOCTHU NepcoHaa.

[Ipy UCTIONBL30BAHUM TEXHOJOTMI U ODOPYNOBaHUS, HA KOTOpPLIE
UMEIOTCSI HOPMATUBHBIE JOKYMEHTHBI, YYUTHIBATH TPeOOBAHUS OXPAHLI
TpyJia ¥ TEXHUKHU 0€30MacHOCTH, YKa3aHHbIE B 3TUX 1OKyMeHTax |9, 10,
23,24, 28, 29].

1.6. CobnroaeHue Hactoseit MHCTpyKUMK 00513aTeIbHO 151 BCEX
oyposbIx npeanpusathit OO0 «bypra3s», npeanpuaTUii 1 opraHu3anui
HePTSIHON U Tra30BOM NMPOMBILLJICHHOCTH, UCITOJIb3YIOLLUX ONMMUCAHHBIE
B HEM TEXHHUYECKME CPEACTBA M TEXHOJIOTHYECKUE ONnepalivi.

I1I. TPEBOBAHUS K TEXHOJIOITNU CTPOUTEJILCTBA
JNOITOJHUTEJIBHOTIO CTBOJIA NIV OTBETBJIEHUU

2.1. HoBble CTBOJIBI U3 paHee NMPOOYypeHHBIX CKBAXUH AOJIXHBI OY-
PUTHCS HA XOPOLIO U3YUCHHBIX Y4acTKaX HEMTAHBIX MECTOPOXIACHUA.

2.2. Ilpy onpeneseHUU CKBaXXUH, MoAj1eXallX BOCCTAHOBJIEHUIO,
N0JIXKHa OBITh IMpOU3BEAcHA TLIATE/IbHAas reoJoru4yeckass 1 3KOHOMU-
yeckasl OLIeHKa 3TUX padoT MCXO0As1 U3 BEJIMIUHBI U3BJIEKAaEMBIX 3ana-
COB U IIPEACIbHOI0 Ha4yaJIbHOro JeOuTa.

2.3. I1py BCKpBITHHM MPOEKTHBIX 00BEKTOB HEOOXOAUMO CTPEMUTLCS
K TOMY, YTOOBI HOBBIF CTBOJI CKBaXKMHbI IMTPOXOJAWII HAa y4acTKax rJiac-
Ta ¢ MAKCUMaJIbHOH He(TECHAChILIEHHOCTLIO UJIK B ciy4yae OypeHUA
TOPU3OHTAJILHOTO CTBOJIA TPACKTOPHUS CTBOJIA ONpPEREAETCA TOJIIU-

TR TN i —
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HOH IJiacTa U HATMYUEM CPEACTB KOHTPOJISI 1 U3MEPECHUS NMapaMeETPOB
CTBOJIA.

2.4. Ilocae npoBeneHUs1 reoPprU3NUYCCKUX UCCIACAOBAHUN OMpele-
JIIETCST 9KOHOMMYECKas LEJeCO00pa3HOCTh METO4Aa BOCCTAHOBJICHUS
UHIAUBUOYAJIbHO IJISI KaXKIOW KOHKPETHOM CKBAXXUHHBI.

CKBaXXWHbI, IojajexXalulie BOCCTAaHOBJICHUIO, JCISATCS Ha TPU Ka-
TETOPUM:

CKBa>KHWHBI, B KOTOPbIX OypeHHE CTBOJIOB U OTBETBJICHHU I ITPOU3BO-
OUTCS MOCJIE BbIpe3aHUA «OKHa» WU yaaJeHUs 4acTHU DKCIlyaTalu-
OHHOM KOJIOHHbI;

CKBaXXMHbI, B KOTOPHIX OypeHHE CTBOJIOB U OTBETBJICHHU I IIPOU3BO-
AUTCS MOCJE U3BJIEYEHUST YACTH IKCILJIYyaTALUMOHHOMN KOJIOHHBI;

CKBa>XKUHBbI, B KOTOPBIX MPOU3BOIAUTCS YIJ1YOJIeHHE 320041 U3 CYLIIECT-

BYIOLIIEH KCIIJIYyaTALIMOHHOMW KOJIOHHBI.

2.5. Ec/1M LIeMEHT 3a KOJIOHHOM paHee NMpoOYypCHHOM CKBaXXHMHbI HE
MOIOHSIT 10 YCThS, a IPOAYKTUBHBIE TOPU3OHTHI Pa30011EeHbI, TO CBODO/I -
Has yacTh KOJIOHHBI, ONpeAcJACHHAasa NPUXBATOONPEICIUTEIEM, OTBO-
pauuBacTCs, OOphIBAETCS reo@rU3nYEeCKOM TOPIEAoN UK OTpE3aeTcs
ruapaBIUYecKUM Tpyoope3oM.

2.6. BckproiTHe «OalMaka» 3KcruiyaTallMOHHOM KOJJOHHBI U OUMCT-
Ka 3a00$1 OT MeTasJ1a NPpOU3BOIASITCS U3BECTHBIMU CITOCO0AMU B 3aBUCU-
MOCTH OT KOHCTPYKLHH «CTOTI-KOJIEL» U 00paTHbIX KJ1anaHoB B KX 101
KOHKPETHOU CKBaXKMHE.

2.7. Ecav npoayKTUBHbBIE, MPOHULIAEMbIC, BOLOHOCHLIE IMJIACTD] HE
Pa3o0IIEHBI U IKCIJIYAaTALIMOHHYIO KOJIOHHY B 3TUX UHTEPBAJIaxX 1o/ji-
HATh HEBO3MOXKHO, TO U3OJSILMS OTUX TJIACTOB MPOU3BOIUTCS MO OT-
IeJILHOMY TUJIAHY yepe3 CrieLlOTBEPCTUS.

2.8. CTpouTenbCTBO AOMOJHUTEILHOrO CTBOJIA UJIU OTBETBJICHUMN
OCYIIECTBJISIETCS 110 paboyeMy NMPOEKTY.

2.9. 1151 BBIOOpaA CKBaXUH, MOIEKalllUX BOCCTAHOBJIEHUIO, HE0O-
XOIUMO UMETE CJIECAYIOLILYIO UH(DOPMALIUIO:

JaTy BBOJA CKBAXXUHBI B 3KCIUJIyaTallHIO;

ATy NMepeBoja CKBaXXKUHBI B 0e3/1eICTBYIOLIUIA (POHI U NIPUYUHBI
JIMKBUJALIUH CKBAXXWHBIL;

whilvasieriaFnilie
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TEKYLLIMH U HAKOTUIEHHbIN AeOUT CKBAaXXUHBI, METO SKCIU1yaTaliuHu,

KOHCTPYKLIUIO CKBAaXXHUHBI, TEXHUUECKUE XapaKTEPUCTUKH IKCILTY-
aTallMOHHOUW KOJIOHHBI;

METOABI MHHTEHCHU(PUKALMU JOOBIYH, BUILI 00paOOTKM MpHU3a00IHOM
30HbI, UX PE3YNBbTATHI ((DaKTUUYECKUE U IIJIAHUPYEMBIE);

NJaHHbIE UCCIIEAOBAHUA T1acTa JUISl ONPEACICHUST OCTATOUHBIX 3a-
[1acOB HEDTH;

BO3MOXHBIE OCJIOXKHEHHUSI MPU 3KCILIyaTallMu CKBAXXUHBI,

XapaKTEPUCTUKY NOObIBaeMON XKUAKOCTU (HedpTh, BOAA, UX COOT-
HOLIEeHUE B %);

XapaKTEPUCTUKY BOAOTra30HePTIHOIO KOHTAKTA;

TEMIIEPATYPY U JaBJIEHHE Ha 3a00€ CKBAXXUHBI;

MOILLIHOCTb MPOAYKTUBHOIO TOPU30OHTA, INMIYOUHBI «KPOBJIU-
INOJOLIBLI»,

reoJIOrMYecKyo HH(opMaLunio o ckBaxxuHe — tunonoi I TH, oco-
OCHHOCTHU MPOBOAKHU CKBAaXXHMHBI (HEPTETa30BOAONPOSIBIICHUS, ITIOTEPU
LHMPKYISILUNHN, TUTONOTHS MTPOAYKTUBHOM 30HBI U MHTEpBaa 10 SO0 M
BbIllle IPOJYKTUBHOM 30HBI, VIJIBI HAKJIOHA TU1ACTOB, KOJUIEKTOPCKHUE
CBOICTBa IJIACTOB);

MHKJIMHOMETPHUYECKYIO MHPOPMALMIO O (PaKTUUYECKOMN TPAaeKTOpPHU
CTBO0JIa CKBaXUHbI;

COCTOSIHUE DKCIUIYAaTALIMOHHOU KOJIOHHBI;

HaJIMYUE U NMPOYHOCTh LIEMEHTHOIO KaMHS$ 3a 00CagHOM KOJIOHHOMU.

2.10. TexHonorust CTpoMTENLCTBA JONOJHUTEIBHOIO CTBOJIA U OT-
BETBJICHUU MPEeIYyCMATPUBACT:

BbIOOP Ha3e MHOro 000py10BaAHUS;

OTnpeaecjieHNe ONTUMAaJbLHOM ryOMHBI MHTEpBaja 3a0ypuBaHUs
CTBOJIA;

npeaBapUTEAbHBIM pacyeT MIMHBI yyacTKa 00CagHOM KOJIOHHHBI,
[MOIJIEXKALLETO BCKPBITUIO;

BbIOOP PEXKUMHBLIX ITapaMeTpOB BCKPBITHUSI 00CaiHON KOJOHHBI,

pacyeT YCTAHOBKU LIEMEHTHOIO MOCTA;

pacyeT MPOEKTHOro Npoduasa U KOHCTPYKLUU CTBOJIA U OTBETBJICHUU;

i . bl il - i e e
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pacyeT OTKJIOHSIIOLIMX U HEOPUEHTUPYEMbIX KOMITOHOBOK OYpUWJib-
HOro UHCTPYMEHTA IJIs 3a0yprBaHUS CTBOJIA;

BLIOOD CIToco0a U TEXHUYECKUX CPEACTB OPUEHTUPOBAHUS OTKJIO-
HAIOLLIEU KOMITOHOBKM U KOHTPOJISI MapaMeETPOB CTBOJIa CKBAXUHDI;

BbIOOP PEXKUMHBIX MapaMeTpoB 3a0ypuBaHUsl U OypeHUs HOBOI'O
IOIMOJMHUTEJILHOIO CTBOJIA U OTBETBICHMUSI;

3aKaHYUBaHUE CKBAXXUHHBI.

2.11. IlpumeHeHHE TeXHOJOTHU 3a0ypUBaHUS OOTIOJIHUTEBHOTO
CTBOJIA ODECIICUHNBAET:

3a0ypHUBaHME CTBOJIA B UHTEPBaJle BLIPE3AHHOTO yyacTKa 00caaHOM
KOJIOHHBI AMaMeTpoM oT 140 MM ¢ LHleMEHTHOIO MOCTa Ha IMyouHe 10
3500 m;

MaKCUMAJILHYO THTEHCUBHOCTb U3MEHEHW A 3EHUTHOTO YIJ1a CTBO-
J1a CKBaKUHBI;

CBOOOAHLIN NMPOIYCK B NONOJHUTEAbHbIN CTBOJI OYPUIBHOI'O UHC-
TPYMEHTA, reo(PU3nIeCKuX NpuoOpoB, OTKJIOHSIOIMX KOMITIOHOBOK
OYPHMIBLHOUN KOJOHHBI, «XBOCTOBMKA», (PUJIBTPA, MAKEPOB U T.I1.;

0€3011aCHOCTL OYpeHUsl, KPEIJICHUSI U TNOCaeayIoleh IKCruTyaTa-
LU CKBAXKUHBL.

2.12. TexHoMIOrH4eCKUM NIPOLIECC BKJIIOYAET CJIEAYIOUIME OMEpaLUu:

a) MOATOTOBKY CKBAaXXUHBI K 3a0ypHBaHHUIO:

OTCEYECHUE HMKEPACIOJOXKECHHOM YaCTHU IKCIIIyaTallUOHHOU
KOJIOHHBI ITYTEM YCTAHOBKHU LIEMEHTHOIO MOcTa (MOCTOBOI ITpO-
OKM) nau nakepa;

OMNpeccoBaHUE 00CaATHON KONOHHDI;

11A0JIOHUPOBAHUE IKCIIIYaTALIMOHHOM KOJIOHHBI;

OMNpeacJICHUE MECTOIOJIOKEHHUSI MY(DTOBLIX COEIUMHEHU I 00CaI-
HOU KOJIOHHBI;

0) BeIpE€3aHHe «OKHa» UJIM yyacTKa 00CaHOI KOJIOHHBI HEOOXO0 1M -
MOH JJIUHBI;

B) YCTAHOBKY KJIMHOBOTO OTKJIOHUTEAS MJIM LIEMEHTHOIO MOCTA B
MHTEPBAJIC BLIPE3aHHOI0 yyacTtka 00caagHON KOJOHHHBI;

r) 3a0ypuBaHUE CTBOJA;

© Odopmnchuc. HTL «{Tposmeinnennas 6¢sonacHoctb», 2009
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1) OypeHHe CTBOJIA B 3alaHHOM HanpaBJIEHUU;
€) KperuieHUe JOMOJIHUTEIBHOIO CTBOJIA U OTBETBJICHHUIA.

II1. IIPOEKTUPOBAHUE ITIPODPUJIEU
NTOMMOJHUTEJBHBIX CTBOJIOB

3.1. Boi0op npodunst CKBaKHHbI

[Ipod b cTBOJIa CKBAXXMHbI JOMXEH YIOBJIETBOPSTDH CEAYIOLIUM
OCHOBHBIM TPEOOBAHUSIM.

[1poexTHBIA NpodUib HOJKEH OBITh BBINIOJHEH UMEIOLIIUMCS 000-
PYIOBaHUEM.

YyacTok 3abypuBaHHsI HOBOro CTBOJIA BRIOMPAETCSI B YCTOMYUBOU
4acTHU pa3pesa. 3adypuBaHUE HOBOTO CTBOJIA JOJIPKHO OCYILECTBJISITHCS
Ha 30—50 M BeilIe KpoBAU WK Ha 10—20 M HHUKE MOAOLIBLI HEYCTOM-
YUBLIX MTOPO/IL.

MHTEHCUBHOCTb UCKPUBJICHUSI CTBOJIAa CKBa)XXUHBI BLIOWpAETCS Ta-
KOU, MPpU KOTOPOH 00ECIIEYHUBAIOTCH MUHUMAIbBHO BO3MOXHbBIE CO-
MIPOTUBJIEHUS TIPU CITYCKOITOABEMHBIX OMEpaLlusIX B npolecce Oype-
HUS, YTO CIOCOOCTBYET MEHBIIEH BEPOATHOCTH XKe100000pa3oBaHUI
U OCJIOKHEHUH.

B03MOXHOCTb BpallleHUsI OYpUIBLHOM KOJIOHHBI B ITpoLecce Oype-
HHUS C COXpaHEHUEM €€ NMPOYHOCTHDBIX XapaKTEPUCTHUK.

OcyliecTBiIeHHUE CITYCKAa KOJIOHHBI MJIHM «XBOCTOBHKA» 32 OJHH IIPU-
€M, 4 HEMEHTUPOBAHUSI, B 3AaBUCUMOCTH OT YCJIOBHUH, B OIWH UJIU HE-
CKOJIbKO NMPUEMOB.

CoxpaHeHHE TePMETHYHOCTH pe3b0OBBIX COCAUHEHMIT 00CaaAHOM
KOJIOHHBI B ITpoLeCcce CIYyCKa U JUIUTEJIBHOU 3KCITTyaTallM .

J1OCTHXeHU e 3a1aHHOro CMELLEeH ST TOYKHY BXOJa B NMPOAYKTUBHBIN
IJ1ACT Y IIPOXOXAEHUE CTBOJIA CKBAXKUHDI IO 3aJaHHBIM YIJIOM B IIPO-
NYKTHBHOM ILJ1ACTE.

[IpeaycmarpuBaTh BO3MOXHOCTb NMPOBEASHUS UCTIPABUTENbHBIX
padoT.
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3.2. IIpoekTHpoBanye npoduiei Hanpasasiolei U 3apepiiaroniei
JacTeH J0MOJIHUTEIbHBIX CTBOJIOB M OTBETBJICHUH

3.2.1. IlpoekTupoBaHue npoduiei 10MoJIHUTEIbHBIX CTBOJIOB CKBa-
>XMH — OJIHA U3 COCTABHbIX YACTEN TEXHNYECKOTO NMPOEKTA BOCCTAHOB-
JICHUSI MAJTOAEONTHBIX U Oe31eMCTBYIOINX CKBaXXUH. Llesbro mpoeKTH-
pOBaHUSA NMPOPHIIA CTBOJA BOCCTAHABJINBAEMOIM CKBaXXUHbBI SABISIETCH
BLIOOP €ro THUMa, pacyeT U NMOCTPOECHUE TPACKTOPHUU OCH CcTBoJIa |13,
14, 18, 20, 21].

3.2.2. 'Tuns! npoduneit LOMOJIHUTEIILHBIX CTBOJIOB MOXHO pas3ie-
JIUTH Ha ABE I'PYIILI: MJIOCKOCTHBIE U NpoCTpaHCTBEeHHbIE. Hanbonee
pPacnpoCTPaHEHHBIMHM TUNAMHU MNPOPUIEiH NJONOJIHUTEIBHbIX CTBOJIOB
SIBJISIIOTCST IPOMMIIUN MIOCKOCTHOro Tuna (puc. 1).

3.2.3. Bei0op Tuna nnpodus cTeoaa I1st BOCCTAHOBJIEHUS KOHKPET-
HOM CKBaXHWHbI 3aBUCUT OT re0JIOrO-TEXHUUYECKHUX YCIIOBUHN OYypEHMUI,
OT CIT0C00a BCKPLITHS MTPOAYKTUBHOIO TOPHU30HTA (TOPU3OHTAJIbHBIM,
HaKJIOHHbIM WU BEPTUKAJIBHBIM CTBOJIOM), OT PACTIOJIOXEHUS TTPEI-
[oJilaraéMou TOUKH BXoaa B MPOAYKTUBHBIHM IJIACT OTHOCUTEBHO BOC-
CTAHaBJIMBAEMOM CKBAXXUHBI U T.1.

3.2.4. OcHoBHOE OTJINYMe Npoduiicii ZONMOJIHUTEIIbHBIX CTBOJIOB
OT Ipo(uIeii HAKJIOHHO-HaNpaBJI€HHbIX UJIK TOPU3OHTAJILHBIX CKBA-
>KUH COCTOMT B TOM, UTO JOINOJHUTEIBHbIN CTBOJ OOBIYHO HAYMHAETCS
C y4yacTKa 3ape3KM ¢ HEKOTOPLIM Ha4yaJIbHbIM 3€HUTHBIM YIJIOM o,. B
YaCTHOM ciyyae o, = (). BeJinunHa 3eHUTHOTO yIJjia ¢, 3aBUCUT OT Ia-
paMeTpPOB KPUBHU3HbI BOCCTAHABJIMBACMOI1 CKBaXXUHBI HA INTYOMHE 3a-
PE3KU U OT a3MMyTa HampaBJIeHUS OOMNOJHUTEJIBLHOIO CTBoOIA. Cxema
pacuyeTra JOTOJHUTEILHOrO CTBOJIa OTJIUYAETCS OT pacueTa npodpunei
HaKJIOHHBIX U TOPU3OHTAJILHBIX CKBAXKHH.

3.2.5. PexoMeHayeTcst npUMEHSTh B OCHOBHOM ITSITb TUIOB NPO-
(PUJICH JOMOJHUTEJbHBIX CTBOJIOB, KAXIOMY U3 KOTOPhIX TIPUCBOEH
yCJIOBHBLINA HOMep. [lpeanonaraercst, 4To 3ape3ka CTBOJIa HAYUHAETCS
¢ Habopa 3eHUTHOTO yrya o, .

© Odopmachue. HTLU «IIpoMmbliietitian 6ec3onacHocTb», 2009
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Tun 3

Tumns
Puc. 1. CxeMa TinoBsbix npog et 10nOJHUTENbHbIX CTBOJIOB CKBALKUHBI
YcnoBHble 0003HAYEHUS
H — rnyOGuHa AOMOJHUTEILHOTO CTBOJIA CKBAXKHWHBI 110 BEPTUKAIIH OT YCThA 10
TOYKM K B MPOAYKTMBHOM ILIACTE, M; 1, — ry0MHa CKBAXXUHBI 110 BEPTUKAIH
OT YCThS1 10 TOYKHU 3ape3KH JONOJHUTEIbHOIO CTBOJA CKBAXKHUHBI, M;

O, — 3€HMTHBIN Yrojl CKBAXKMHBI B TOUKE 3apE3KH B IJIOCKOCTH
JIOMOJIHUTENIBHOTO CTBOJIA, I'Pajl; 0L, — 3€HUTHbIN Yrosl CKBaKMHBI B KOHLE
y4acTKa 3ape3KH JOMOJTHUTEILHOTO CTBOJIA, Ipajl; O, — 3CHUTHBIN yToJl
CKBaXXHMHBI B TOUKE K, rpan; R,, R, — paanyChl KpUBHU3HbBI y4aCTKa 3apE3KH
M y4acTKa U3MEHEHUS 36HUTHOTO YIJ1a COOTBETCTBEHHO, M; L — UTMHA
NPpSAMOJIMHE MHO-HAKJIOHHOTIO y4acTKa, M; A — cMellleHHe JOMOIHUTENIBHOIO
CTBOJIA CKBA>XXHMHbI (TOPU3OHTAIBHAS [IPOCKIIUS OT TOYKHU 33PE3IKU JIO
TOYKH K), M; S — YJacCTOK CTBOJIa CKBAXUHBI B NPOAYKTUBHOM ITacTe
(MHTEHCHUBHOCTb MCKPHUBJIEHUS [ JAHHOTO yYyacTKa 33JaETCs UCXOIA U3
reoJ/IOrMYECKUX YCJIOBUI 3a7€raHuUs NMpoAyKTUBHOrO IU1acTa)
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Mpoduns nononHuteabHoro creosna | tuna (cM. puc. 1) cocrour
M3 IBYX Y4acTKOB: Habopa 3¢ HUTHOTO YIJjia OT 330aHHOro 3HAYCHUS Ol
10 3HAUYEHMUS O, C TOCTOSIHHBIM PAIUYCOM KPUBH3HBI K, X yUacTKa S B
MPOAYKTHBHOM IJIacTe.

[Tponab AOMOJHUTEIBHOIO CTBOJA 2 TUNA (CM. puc. 1) cocTouT
U3 TPEX YYacTKOB: Habopa 3eHUTHOTO yrJ1a OT 3a1aHHOro 3Ha4YeHHUA o,
JI0 3HAYE€HMS (o, C TOCTOSIHHBIM PaInyCOM KpUBU3HBI R,, HA0OpOM 3e-
HUTHOTO YIJa 10 3Ha4€HM4 O, C TOCTOSIHHBIM PaJiuyCoM KPUBU3HBI R,
M yyacTka S .

[Tpoduns fonoaHUTENLHOTO cTBOJIA 3 TUNA (CM. pUC. 1) COCTOUT U3
YEThIPEX YYaCTKOB: HA00pa 3¢ HUTHOIO YIJia OT 3a1aHHOI0 3HAYEHUS O,
J10 3HAYEHUS O, C MOCTOSIHHBIM PainyCOM KPUBU3HBI R,, MPSIMOJIMHEN -
HO-HaKJIOHHOro yyactka L, Habopa 3¢eHUTHOTO yrjia 10 3HaYeHMs O, C
[MOCTOSIHHBIM PaJMyCOM KPUBMU3HBI R, U yyacTka S .

[Tpodune nononHuTenbHoro creosia 4 tuna (cM. puc. 1) COCTOUT U3
TPEX YYaCTKOB: Habopa 3¢HUTHOTO yria OT 3aJaHHOTO 3HAUYEHUs O 10
3HAYEHMUS 0L, C [TOCTOSTHHBLIM PafuyCOM KPUBU3HBI R,, NPAMOJINHERHO-
HaKJIOHHOro yJyacTtka L 1 yyacTtka S .

[Tpodunb fonosaHUTEALHOTO cTBOJIA S TUNA (CM. pUc. 1) COCTOUT U3
YETBIPEX YYACTKOB: Habopa 3eHUTHOTO YIJj1a OT 3alaHHOTIO 3HAYEHUS O,
J10 3HAYEHMSI O, C TOCTOSTHHBIM PaAuyCOM KPUBU3HBI R, , MPAMOJIMHE -
HO-HAKJOHHOro yyacTka L, yMeHbILIEHUS 3¢ HUTHOTO yIy1a 40 3HAYEHUS
0., C TOCTOSIHHBIM PaiMyCOM KpPUBU3HBI R, M y4yacTka S .

YyacTok S , KOTOPbIil IPUCYTCTBYET B KAXKIOM M3 THITOB Npoduieit
NOTIOJTHUTENBHBIX CTBOJIOB, pacliojiaraercs B NMpPoOAYKTUBHOM IuIacTe.
MDopmayyacTka .S, MOXET ObITH KPUBOIMHEHHON MM NPAMOTUHEMHOIA
B 3aBUCHMOCTH OT peLIaeMOH 3a0auH.

3.2.6. PacueT nmJI0OCKOCTHBIX NTpoduiieit 1OMOJIHUTEIIBHBIX CTBOJIOB
CBOAMUTCS K ONpeJieJIEHUIO NPOEKLMHN U JUIMH YYacTKOB Npoduisl, 3e-
HUTHOTO yIjia U MHTCHCUBHOCTH (paluyca) UCKPUBJIEHUS KaXKIOro U3
YYACTKOB, a TaKXe K OMNpeacacHUIO JUIMHBI JOMOJHUTEIbHOTO CTBOJIA

(Tadut. 1).

e o o .
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v

Tabauua 1
OcHoBHbie hopMybl AJ1A pacyeTa KaxKaoro
M3 THUIIOB Npoduei Z0I0JHATEILHLIX CTBOJIOB
Ne Thna MDopMyJibl
Ipod U
DOKOBOIo
CTBOJIA
1 H—H — R (sino,—sino,) =0
A—R, (coso, —cosa,) =0
2 H—H — R, (sina,—sino) — R, (sino, —sino,) =0
A-— R (cosoc —cosa)—R (cosa —cosa) 0
3 H— H R(sma —sm(x)—R (sino, —sin o) — Lcosoc—“O

A— R (cosal-—cosa ) — R, (cosa —cosoc)—-Lsmoc 0
H—H — R, sinao, —sina ) — Lcosa,=(
A— R, (cosa, —cosa,)— Lsina,=0

N

5 H—H - R, (sino, —sino) + R, (sina, —sino,) — Lcos o, = 0
A—R,(coso, —cosa,) + R, (cosat, —cos o) — L sin o, = 0

11 pacyera npodunein JONOJIHUTEIbHBIX CTBOJIOB HEOOXOIUMBI

cJIEAyIOIIME UCXOOHbIE JaHHbIe (Tabl. 2).
Tabauua 2

McxoaHbie JaHHBIE H onipeneisieMble napaMerpnl Npodiieid J0mo M-
TeJIbHbIX CTBOJIOB

M cxonubie naHHBIE

OnpenensicMele
napaMeTpbl

H, ﬁl,A, o, o, R,
1, Hl Rz_,;‘!, o, &, E‘&
H, HI,I&_I, o, L
H H,A o, L

Ne Tuna npoduns
JIOMOJIHUTEILHOIO CTBOJIA

3.2.7. Ilpu pacuere npoduneit 10IOJHUTEIbHBIX CTBOJIOB BO3MOXHBI
Ipyrye CoOYeTaHHU UCXOOHbIX JAHHLIX U ONpeacasieMbIX TAPpaAMETPOB B

il A nibi . i,
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3aBMCHUMOCTHM OT NOCTaBJIEHHOM 3anauyun. Ecav onpenensieMbIMU napa-
MEeTpaMu [Uid | Tuna npoduna [oNOJIHUTEIBHOTO CTBOJIA ABJISAIOTCS O,
1 A, TO UICXOAHBIMU AaHHbIMU siBsisiioTea H, H , R,, oo 1 T.4.

3.2.8. PakTOopoM, BIAUSIOLIUM HA 3(PPEKTUBHOCTL CTPOUTELCTBA
BOCCTAaHaBJIMBAEMbIX CKBaXKH U MOCJICAYIOLLYIO NOObIYY, ABISIETCS (POP-
Ma TpaeKTOPUH CTBOJIA B Npeaesiax NpoaAyKTUBHOro mjacrta. Ha puc. 2
IPUBEIEHHI CXEMBI IBYX HanOoJ1ee pacnpoOCTPaAHEHHBIX TUTIOB 3aBEP-
LIAIOLLETO yYacTKa npoduiie.

[TepBLIii T — YeTBIpEXUHTEPBATBHBIN (CM. pUC. 2, @), BKJIIOYAET:

WHTEpPBAI Ha0opa KPUBU3HLI (0003HaUEH JINHUEUW AB) nnvHo#i [ 1o
CTBOJIY U /1, IO BepTUKaIu. Ha 3TOM MHTEpBaJie 3eHUTHBII Yros o, Ha
ryOMHE KPOBJY MPOAYKTUBHOTO IJ1acTa yBeIMyuBaeTcs 10 o = 90" B
cepeauHe naacrta. IIpoekiyst cTBosia Ha TOPHU3OHTANILHYIO MJIOCKOCTD
(OTKJIOHEHHE OT BEPTUKAJIU Ha MHTEpBaJe) — a,;

UHTEepBaJ ctadbuauzauuu KpuBu3Hbl (BC), nJMHa UHTEpBala
[,=a,

BTOPOi1 UHTepBaJl Habopa KpUBU3HbI (CD), 3eHUTHBIN yros o = 90" +
+ . 3HaueHue J onpenessieTcst B 3aBUCMMOCTH OT OCTaJIbHbIX ITapaMe-
TPOB UCKPUBJIEHUS JaHHOTO UHTepBana — [, a,, h,=h, — o,;

MHTEpBaJl cnajga KpuBu3Hbl (DE), 36HUTHBIN yron o yMEHblla-
ercst 1o o._. . [Tapamerpsl npouna [, a,, h, =h_— (o, + 0,) onpene-
JISIIOTCSl pacYETHBIM MYyTEM B 3aBUCUMOCTHU OT O0LIIEN MPOTAKECHHOCTH
TOPU30OHTAJIbHOTO CTBOJIA, TOJLLMUHBI IJ1IacTa U T.1.

0,, 0, — PacCTOSIHUS OT KPOBJIU Y MOJOLLUBLI IJacTa A0 Kpau-
Heil BepXHEe U HUXKHEN TOUeK HAXOXKICHUS CTBOJIa CKBaXXUHbI CO-
OTBETCTBEHHO. 3HAUEHUA O, U 0, MOTYT OBITH NpuHATH: o, = 0,241 ;
0,=0,lh_ .Bemmunna L =1 +[,+ [ + [, alinHa NpOeKLUU CTBOJIA
CKBaXWHBI Ha rOpu3oHTaNb A = a, + a, + a, + a,. BBuay dosbiunx
3HaYE€HHUH O B NIpejesax 1jacrta ¢ J0OCTaTOYHON TOYHOCThIO MOXHO
npuHATb A = L,

BTopoii Tl — TpexuHTepBaIbHbINA (CM. pUC. 2, O6) OTIUYACTCS OT
MepBOro OTCYTCTBUEM BTOPOIO yyacTKa Habopa KPUBU3HHBI.

© Odopmncuuce. HTU «[TpoMbiiuncHHas 6conacHocTb», 2009
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A KpoBng npoaykKTHUBHOIO 1jiacra

CepenuHa
& MPOAYKTHBHOIO
[71aCTa
E
k al’l’lll‘l mﬂ
[logoumiBa npoAyKTUBHOIO IJIacTa
7]
A Kposnst npoaykTuBHOro ruiacra
__:E" a“P Rl(ial)
| ;o =90 a,
< ' B I, C Cepenuna
B a, a l NPOJYKTUBHOTIO
3 IJ1acTa
R (ict,) ;
A, D=
N,

I lonoimBa npoYKTUBHOTO IUIACTA

Puc. 2. ITpoexTHbli1 npodunpb CTBOMA TOPU3OHTAILHON CKBaXKUHDI
B IIpeaesax NpoAyKTUBHOTO I11aCTa;
a — YETbIPpEXUHTEPBAJILHBIN NPOMPUIIB; 6 — TPEXUHTEPBATILHBIM NTPOPUIIE

3.2.9. He3aBucuMo ot tuna nmpoduist Ha 3(pHeKTUBHOCTh ITPUME-
HEHUSI TOPU3OHTAJIBHBIX CKBAXXHH BJAUSIET COOTHOIUEHUE JIMH pa3jiny-
HBIX YYACTKOB TPaeKTOPUHU CTBOJIA B MpeAesiax MpOAYKTUBHOTIO MJ1acTa.

JInvHa nHTepsana Habopa KpUBM3HBI /| TOMKHA ObITh MEHbLUE JUIMHBI
MHTEPBaJla CMlafa KPUBU3HBI /,, B TO ¢ BPEMSI OCHOBHAs! YaCThb JUIMHBI

CTBOJIA B IJ1acTe /, OT 001IEi BETUUMHBI L_IOJKHA MPOXOAUTh B CEpe-
NHHe racta. PekomMeHayeMble COOTHOILUECHUS JUIMH JUIA TPEXUHTEP-
BaJILHOTO MPO(P Ut MOTYT OBbITh CJICAVIOLIUMH:

[ =0,2L;[,=0,5L;/,=0,3L. (1)
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3.2.10. IlocaenoBare1bLHOCTb pacuyeTa OCHOBHBIX MMapaMETPOB ToO-
PU3OHTAJIBHOTO CTBOJIAa UJIW OTBETBJICHUY CACAYIONIAS.

[TapaMeTpsl npoduist ropu30HTAJILHOIO CTBOJIA HA IEPBOM y4ac-
TKe Habopa KPpUBHU3HbLI (MHTEPBAJI OYpEeHUST OT TOUKU A 10 TOUKU B)
(cM. puc. 2, a):

h =R (sin90" —sinc, ) =R, (1 —sina, ); (2)
a,= R, (cosa,—cos90°) = Rcosa; (3)
[,=0,01745R (90" — o, ). (4)

o dhopmyne (5) npy n3BeCTHBIX 3HAYEHUAX A, U R, TIpenBapuUTEib-
HO OTPEACTIACTCS O, :

o, = arcsin(l — A, /R), (5)

"

rne n, =0,5h_;

R — 3aJJaeTCs C YYETOM NMPOTHO3UPYEMbIX PE3yabTaTOB pa-
OO0Thl MO HA0OPY KPUBU3HDLI TPUHATOMN OTKJIOHSIOLLICH
KOMITOHOBKH HU3a OYpUJIBHOU KOJIOHHHBI.

[TapameTphl npodusist ropu30HTAJILHOTO CTBOJIA HA BTOPOM y4acTKe
Ha0opa KpUBU3HbI (MHTepBas1 OypeHUst oT Touku C 0 ToOuKu D) — oT ce-
peAUHBI IJIACTa IO PACCTOSIHUS A, OT KPOBIIH TU1acTa (CM. pUc. 2, a):

h,= R,(sin90° —sinoa.__ )= R, (1 — cos B); (6)
o, = R, (cos 90" —cos o) = R,sin [; (7)
[,=0,01745R (0. —90°). (8)

Takkak o >90°, Tosino_ = sin(90° + B) = cos [3;
coso._ = cos(90° + B) = —sin J. (9)

st pacuera nmapamerpoB rpoduiis 3anaroTcs 60 BeTMUUHOIM R,
ucnosibzyeMoit aist ussectHot KHBK, v onpepensiior B, 1160, Hao60-
POT, 3aal0TCsl BEJIMUMHOM [ U HaxoasT R,

R,=h./(1 — cos B); (10)

© Odopmiactue. HTU «ITpomuiitnennas 6e3onaciiocTss, 2009
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B = arccos [(R, — h,)/R,]. (11)

PacueTHbie (popMyJibl JJ1s1 ONIpeaeICHUS napaMeTpOB PO uJIst ro-
PU30HTAJIBHOIO CTBOJIA HA YYACTKE Claja KPpUBU3HBI (MHTEpBaI Oype-
HHUs1 OT TOYKU D 10 Touku £) (cM. puc. 2, a).

PacueTHbie (OpMYJbl UMEIOT pasaUYHbIid BUIA B 3aBUCUMOCTH OT
BEJIMYMHDI O, PalMyCa UCKPUBJICHUS Ha y4aCTKeE Crajia KpMBU3HbI R,,
3HaY€HUH MaKCHUMaJIbHOIO 3¢HUTHOTO yIjIa — Ha4aJIbHOTO O U KO-
HEYHOro MMHUMAaJIBHOTO 3HaueHus o . BapuaHThbl pacYeTHBIX (op-
MVJ1 CJIEAYIOLLHE:

npuo, = (o +o )/2>90"no . <90°

max min

h,=R(sino_ —sino_ )= R(sino_. —cos[), (12)
rae sin o = sin(90° + f3) = cos f3;
a,=R(cosa__—cosa_)=R(cosa . +sinp), (13)

rae cos o = cos(90° + B) = —sin P;
npu o < N o <90°

h,=R(sino —sino )= R(cosP—sina_. ), (14)
rae sin o = cos f3;
a,= R(coso._ —cosa_ )= R(cosa . +sin ). (15)
151 000MX BapMaHTOB UIMHA CTBOJIA
[,=0,01745R (0. — 01 . ). (16)

min

3ajaHHBIMU MOTYT OBITh JTMOO R,, 1MGO O _ .

IV. BBIBOP IN1YbUHbBI BBIPE3AHUA KOJIOHH
JJIA SBABYPUBAHUA JOITOJIHUTEJIBHOI'O CTBOJIA

OrnpeneneHue rIIyOMHBI U METO1a BhIpe3aHUsI KOJIOHH IS 3a0ypHU-
BaHUS JOMOJHUTEIBHOIO OTBETBJICHUSI UJIK CTBOJIA — CO3/1AHUE «I1IE-

JIEBUAHOTIO OKHa» WM YIAJIEHUE ydyacTKa 00cagHOU KOJIOHHBI O0YCJ10B-
JINBACTCS CICAYIOILIUM:
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CKBa)XMHa B MHTepBaJie 3a0ypMBaHH1s 3aKperieHa OJJHOM UJIU He-
CKOJIbBKUMH 00CaZIHbIMU KOJJOHHAMMU,

HaJIM4HUE UJIM OTCYTCTBUE LIEMEHTHOIO KOJiblla 3a 00CaIHON KO-
JIOHHOM;

HEOOXOAUMOCTh U BO3MOXHOCTD 3aTpyOHOIO LIEMEHTUPOBAH M,

YCTOMUYMBOCTh CTEHOK CKBaXXMHblI, MUHUMaIbHAas TBEPAOCTb TOPHbLIX
[MOPOJ B UHTEPBAJIC 3a0yprUBaHUS;

MaKCUMAJIbHBIN 3¢HUTHBIN YIoJl U UHTEHCUBHOCTb MCKPUBJICHHS
OCH CKBaXMHBI B 30HC BbIlIIC MHTEPBaa 3a0ypHUBaHUS;

BO3MOXHOCTb peajin3alliy MPOeKTHOro Mpoguisi BOCCTaHaBJIMBa-
€eMOM CKBaXXUHBbI;

HaMMeHblIasi BEPOSITHOCTb BLIOPOCOB HE(PTHU U ra3a Mpu 3a0ypu-
BaHUU.

V. CIIELMAJIbHBIE TEXHUYECKHUE CPEICTBA
IS YIAJJEHUS YACTH OBCAITHOY KOJIOHHBI
U CO3JIAHUSA HIEJEBUIHOTO «OKHA»

5.1. YcrpoiicTBa Bhipesatonue yausepcaabunie (YBY) [23])

5.1.1. YBY npenHasHaueHs! 4J1s1 BbIpe3aHUs ydyacTka 00CaaiHOH KO-
NOHHBI 1uaMeTpoM ot 168 1o 219 mm (TY 39-04-851—-83):

YBY.168 (A) — nn1s1 KOJTOHHBI 1MaMeTpoM 168 MM;

YBY.178 — nyist KonoHHBI AUaMeTpoM 178 MM;

YBY.194 — ans KojoHHBI AuameTpoM 194 MMm;

YBY.219 — nns KonoHHBI AuameTpoM 219 Mm.

HN3rorosutens — onwIiTHLIN 3aB0a BHUWDBT, . KoTtogo.

ekl el
S il i
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).1.2. TexHnyeckasa xapakrepuctuka YBY (TabJ. 3).

Tabauuya 3
JluaMeTp o pacKphIThIM pe3LaM, MM
YBY.168 212 -
YBV.178 220
| YBY.194 236
YBY.219 260
JIlnameTrp Kopriyca 1o orpaHuYUTENSIM, MM
- YBY.168 o 140
YBY.178 ) 148
YBY.194 164
YBVY.219 190
Macca, kr o
YBY.168 160
|YBY.178 167
YBY.194 o 130
YBVY.219 203
JITuHa, MM, He OoJlee - 1866
[IpucoenuHurenbHas pesbba no N'OCT 528675 | 3-88
KOJIMYECTBO pe3LOB B KOMILIEKTE HAa COOPKY, LUT. >
OceBas Harpy3ka Ha pe3ubl, KH, He bosiee 40
Kosin4ecTBO NpoKauMBaeMoi XUIKOCTH, M*/C 0,01-0,016
Yacrora BpauieHus, ¢! (00/MHH) 0,66—1,17(40—70)
Ilepenan nasneHus Ha ycrpouctse, MIla 2.0—-4.0
Temneparypa pabouyeii cpenbl, “C, He boJiee ) 100
CpeaHaa MexaHH4YecKasi CKOPOCTb BbIpe3aHMUS, 0,00019 (0,7)
M/c (M/4) |
[Ipoxoka Ha KOMILIEKT pe3loB, M, HE MeHee 9

Bua npoMbIBOYHOM XXKUIKOCTH

lBo,ua NI OYpOBOM

pacTBOp 0e3 n1006aBOK
a0pa3HUBHBIX YTSXKeE-
JTUTEJIEH
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5.1.3. YBY npeacraBasieT coboil ycTpOCTBO C pa3aBUXKHbBIMU PeE3-
LlaMy, padoTaloliee 3a CUYET rnepernaga aaBJeHUsa OypoBOro pacTsopa
WJIM TEXHUYECKOM BOIbI, MPOKauMBaeMbIX UYepPEe3 HETro, U BpallleHUS Oy -
PUJIBHOU KOJIOHHB! UJIM BUHTOBOIO 3a00MHOI0 JBUTaTEIS.

5.1.4. YBY (puc. 3) cocTouT M3 UMJIMHOPHUYECKOTO Kopriyca 6, B KO-
TOPOM Ha BTYJIKE 7 yKperJieHa urja &, ocHallleHHast Hacaakomn /0, He-
O0XOAUMOM AJI1 MPOX0a XKUIAKOCTH, U YIUIOTHUTEJIbHBIM KOJILLIOM /1 1
CBsI3aHHag c NopuiHeM 9, ToakartejgeM /6 U BO3BpaTHOI NpYXUHOU 17,
CJIy>KalllMMU B CBOIO ouepedb A1 BLIABUXEHUS TpeX pblyaroB 29 ¢ pes-
lHaMy 32 13 na3oB naTpoHa 26.

Pe3un1 32 kpengarcs K peiyaraM 29 BuHTamu 30, 31 u 33, 34.

BhIiBMXEHWE pbIYAroB OrpaHUYUBAETCH KOJIBLIEBOM onopoi 27 U
orpaHuuuresieMm 3J5.

[lopmienpb 9 cHabXeH YIIJIOTHUTEIBHBIM KOJBLIOM 2.

B BepxHelt yactu Tonkaresnst 16 yCTaHOBJIEHLI KOJILHO /3, pacniop-
Hasl BTYJIKa /5 u Bo3BpaTHast npyxuHa /7.

Ha ypoBHe pbplyaroB B TOJIKATeJIE€ YCTAHOBJIEHO TIPYKUHHOE KOJIb-
110 28 111 (pUuKcaly pblyaron 29 B TPAaHCIIOPTHOM MOJIOKEHUU.

B xopniyce 79 pacrnosioxkeHbI LUITOHKU 23, B3aUMOJIECTBYIOLIHUE CO
BCTABKOM 21, KOTOpas 3aKkpervieHa OTHOCUTENILHO Kopriyca /9 ¢pukca-
TOPOM 22, IpYXKUHOM 23, raiikoil 20 U BUHTOM 24.

BcTapka 271 coeanHeHa ¢ maTpoHOM 26 METPUYECKON KOHUUECKOM
pe3b0oilt MK 90x6x1:16.

Ha natpoH 26 cHU3y HaBUHYEH U 3a(pUKCUPOBAH BUHTOM 37 HAKO-
HEYHHUK J36 C JionacTsIMU AJ1s1 pa30ypuBaHUs LUEMEHTHBIX MTPOOOK.

LlentpupoBanue YBY ocyluecTBiasiercsl TpeMsl HanpasBasIOIUMMU 3,
pacIioyIoXKeHHbIMH B a3ax Kopnyca / ¥ 3aCTOINIOPEHHBIMU KOJILLIOM J.

[1pu npokaynBaHuU OypOBOro pacTBopa MNoj IeHCTBUEM Iepernana
JABJICHU S MOCPEICTBOM NOPLIHEN 2 C YCTAHOBJIEHHBIMH Ha HUX YILIOT-
HUTEABHBIMU KOJbLUAMU 4 HANpaBJISIIOII}ie BRIABUTAIOTCA U IOCTUTAET-
CHl YCUJICHUE LIeHTpHUpoBaHUs YBY.

>.1.5. IlpuHuumn neicTBUSA yCTPOICTBA.

YBY onyckalor Ha OypUIBbHBIX TpyOax B CKBaXXMHY 0 MHTEpPBaja
BbIpe3aHUs 00cagHOM KOJIOHHBI. [1ociie 3Toro BKIo4aloT poTop, a 3a-
TeM OYpOBOI1 Hacoc.

© Odopmacune, HTL «[TpomMbiitichyas 6c3onacHoctb», 2009
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[Tpu npoxoxneHuu OypOBOTO pacTBOpa Yepe3 KOMbLEBOU 3a30p
MeX1y U0 & M Hacaakoi /U BO3HUKAET nepenan AaBjieH s, Noa aeiic-
TBUEM KOTOPOTO NMopuieHb 9 nepeMeniaeT BHU3 TojKaTeab /6, CoxXuMas
Npy>XuHy /7.

TonkaTtesb B CBOIO OYEPEab BbIABUTACT U3 NA30B narpoHa 26 pbl-
yaru 29 10 CONpMKOCHOBEHUS pe3LoB 32 cO CTeHKaMU 00cagHON KO-
JIOHHHI.

Pe3ubl pope3aoT CTEHKY KOJIOHHBI, MOC/E Yer0 pbiyaru BblIBU-
raloTcs B padouyee nosioKeHue 10 YIIOPHOTro Kojbua 27 1 orpaHU4YHU-
TeJst 35.

I'Tpu 3TOM Hacaagka /0 BMeECTe C NOPIIHEM 9 ONYCKAETCsl BHU3, VBE-
JIMUMBas OTBEPCTHE JISI MPOXoaa OYpoOBOro pacTBopa MexXay Urjion &
U Hacajakon /0.

O BbIXOZE pbIYaroB B paboyee NMoJaoOXKEHUE CUTHAIU3UPYET CHUXKE -
HUE JAaBJICHUSA B HArHETaTeJIbHOM JIMHUMU.

[Ipu paBHOMEpPHOM 1mojaue BHU3 MHCTPYMEHT IMPOJOJIKAET pe3a-
HUE KOJOHHBI 10 3aJaHHON INMYyOUHBI, NpeBpanias B MeTajlIu4eckKylio
CTPYKKY 00CaIHYIO KOJIOHHY.

IIpu oTpbiBe pe3LoB OT 32004 U NMPEeKpalicHUU nogadyr OypoBOro
pacTBOpa NnopleHsL 9 ¢ tosikaresieM /6 BO3BpalllacTcs 1oJI AeiiCTBUEM
[PYXKUHBI {7 B UCXOAHYIO [TO3ULIUIO.

Tonkarenp /6, nepeMeuiasicb BBEpPX, NP MOMOIUU MPYXUHHOTO
KoJipLa 28 Bo3BpaluaeT polyary 29 B TpaHCIOPTHOE MOJIOKEHHUE.

B cnyyae HE3aKpbITUS PblYaroB OHU NMpU NOABEME UHCTPYMEH-
Ta YIIUPAIOTCS B TOPELL KOJOHHBI, a NTPU CO3JaHUU TSITOBOTO YCUJIUS B
22—40 xH dukcarop 22 BLIXOAUT U3 3alICTJICHUS C KOprniycoM 19, B pe-
3yJIbTaTe Yero ToJikaTesb /6 nepeMelaeTcs OTHOCUTENbLHO aTpoHa 26
BBEpX, OCBOOOXK1Asl Ma3bl MAaTPOHAa IS 3aX04a pblyaroB C pe3LiaMHu.

[Ipu 5TOM pblyarm 3aHUMarOT TPAHCIIOPTHOE MOJIOXKEHUE U HE MOTYT
BLIABUHYTHCH JaXe MpU NMPOKaYyuBAHUU OYpOBOIo pacTBOpa, UTo M03-
BOJISIET OCYLLECTBSITL HUPKYJISILIMIO B CJIydyae NNpUXBaTa BbIPE3alolLEro
YCTPOKMCTBA B OTKPBLITOM CTBOJIC WY BHYTPH O0CAAHON KOJTOHHBI.

© Odopmucuue. HTU «[MpoMmblnnientas 6ezonacHocte», 2009
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5.2. YerpoiicTBo Beipe3aroniee YB.114

5.2.1. YB.114 npennazHayeHo 1a BeIpe3aHUs yyacTka obcaaHoMn
KOJioHHBI fuaMeTpoMm 140—146 mMm (TY 39-1190-87).
5.2.2. TexHndyeckas xapaktepuctuka YB.114 (tab:n. 4).

Tabauua 4
JluameTtp Kopryca, Mm 114
JInaMeTp No pacKphbIThIM pe3liaM, MM | 175
JInnHa, MM, He Oouiee 1890
Macca, Kr 120
[IpucoenmnurensHas pe3nba no FOCT 5286—735 3-88
KoJMYeCTBO pE3LIOB B KOMIUIEKTE Ha COOpPKY, IUT. | d
OceBag Harpy3ka Ha pe3ubl, KH, He Oonee 40
Hacrora Bpauiedus, ¢! (00/MUH) 0,5—1,5(30-90)
KoJinuecTBo npokaurBaeMoii XXMAKOCTU, M’ | 0,01-0,016
Temnepatypa paboueii cpensbl, “C, He DoJiee 100

CpeaHsisi MexaHU4ecKasi CKOPOCTb BbIpe3aHus, M/C (M/4) 0,00019(0,7)

[lepenan nasneHus Ha ycrpoiictse, MIla 2.0—4.0
[1poxonka Ha KOMIUIEKT pe3LIOB, M, HE MEHee | 9
By npoMbIBOUHOH JXKUAKOCTH Bona uiau 6ypoBoi

pacTBop 0¢e3 noba-

BOK a0Opa3uBHbBIX
SIDKEJIMTEIIEH

5.3. YcrpoiicTBo Bbipe3atouiee YB.216

5.3.1. YB.216 npeaHa3zHauyeHo 1Sl Bblpe3aHUsl yyacTKa o0canHOM
KOJJOHHBI AUaMETPOM 245 MM.

5.3.2. TexHuueckue xapakrepuctuku YB.216 (Tads. 5).

Tabauua 5
JluaMeTp Kopnyca, MM | - _ 216x1,15
JuameTp HanpasJsiolenh, MM 230+2,3
JIuameTp no packpbITbIM pe3uam, MM 280£2,6
JInnHa, MM 2030%14
Macca, Kr, He bosiee 275t 11

[ IpucoeaunutenbHas pe3ndba no 'OCT 5286—75 3-117
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Oxonuanue maéa. 5

KosinuecTBO pe3LioB B KOMIUIEKTE Ha COOPKY, LUT. _ >
OceBasl Harpy3Ka Ha pesusl, KH, He Gonee 40
Yacrtora BpauieHus, ¢!, B npenesax 0,5—1,0
KonnuectBo npokaynsacMoro 0ypoBoro pactsopa, M>/c 0,012-0,020
Temneparypa paboueii cpennl, °C, He bonee 100

_y

Ilepenan naBneHns Ha ycrpoiictse, MITa, B npenenax 2,0—4.0

—

CpenHsasa MeEXaHUYECKas CKOPOCTb BbIpe3aHUsl, M/4, 0,4
He MeHee

Macca KOMIUIEKTA NOCTaBKH, KT 37515
YcraHoBJIeHHBIH pecypc, 4 200

Bua npoMbBIBOUHOM KUIKOCTH Bona vnu oypoBoi
pacTBop 0e3 100aBOK
a0Opa3UMBHbIX YTSKE-
JIUTENIEN

5.4. TpyOoope3sn! HapyxHble Mexaunueckue (PH)

Tabauua 6
HIudp Tunopasmepa Tpyoopesa | PB-42 | PB-50 | PB-60 | PB-73 | PB-89

YcinoBHbIN auamertp cpe3aeMbix | 33—42 | 4850 | 60— | 60-73|73-389
Tpyo, MM 63,5 |
HapyxHblil inaMerp kopryca, Mm | 78 91 110 120 136
BuyrpeHHUM npoxoaHoit gua-| 59 69 86 96 110
METP, MM |
[TpycoenHuTenbHasa pe3bda BHKT| BHKT BHKT | BHKT

| 60 73 102 | 114
[HIndp TunopasMepa tpydopesa |PB-102| PB-114 [PB-127{PB-140|PB-146
YcnoBHBINA auaMeTp cpe3aeMbix [89—-102 102— 140—
TpYO, MM 114 146
HapyXHbIi IHaMETp Kopriyca, MM | 150 180 | 232
BHyTpeHHUH NpoXxoaHoi aua-| 12 149 158 192
METP, MM

[NlpucoeaHUTeIbHAA pe3bbda BHKT | BHKT | BHKT | BHKT | BHKT
140 168 178 194 192

© Odopaachiue. HTL «[lpoMbiiisieHHas 6esonacHocTb», 2009
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3.5. ®pe3bl pa3aBukHbIe THAPABIHYECKHE A1 Bbipe3aHHsa 00caaHoi
KOJIOHHBI JuaMeTpom oT 114 10 219 mm

Tabauua 7
Obo3HayeHue | Hapyxdelii | JlnameTp Beipe3aeMoOid [IpucoenuHu-
oIuaMeTp, MM | o0CaaHOM KOJIOHHBI, | TejibHas pe3bba 1o
MM [OCT 28487-90

DP-95/114 92 114 3-76
DOP-114/140 114 140 3-86
dP-114/146 114 | 146 3-86
DP-146 114 146 3-86
OP-146M 114 146 3-86
(DP-168 140 168 3-88, 3-86
DOP-219 185 219 3-147

HMarorosutens HIII «A3zumyt», 1. Yda.

5.6. ®pe3bl KOJOHHEIE pa3ABIKHbIE AJISl BbIPE3aHHS YYACTKOB
o0caaHoil KoJioHHbl AuamMeTpoM ot 114 10 219 mMm

Tabauua 8
Tunopasmep | Hapyx- | JInamerp Boi- | Hapyxubiit | IIpucoennHu-
HbIN pe3aeMoM 00- | auamerp no | TeJbHast pe3b-
OIUAMETP,| CaaHOM KO- | pacCKpbIThIM 0a 1o
MM JIOHHBl, MM | onactaM, MM | TOCT 28487—90
®KP-114 92 | 114 140 3-66
®KP-140/146| 114 140/146 182 3-86
OKP-168 138 168 215 3-88
GOKP-219 185 219 270 3-147
5.6.1. Texnuueckast xapakrepuctuka @ KP-146.
Tabauua 9
JITUHa, MM o - 1300
[IpucoenunurenbHas pe3vba no FOCT 28487-90 3-86
Pacxol NpoMbIBOYHON XHAKOCTH IIPU Bpe3Ke, J/C 8,0—8,5
Pacxo npoMbIBOYHO XHAKOCTH I1pU (Ppe3epOBaHUH, JI/C 12,0
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Oxonuanue maoa. 9

[lepenan nassieHust Ha chpese npu Bpe3ke, MIla 4.0—4,5
[Tepenan nasneHus HA ppese npH (ppesepoBaHuu, MIla 2,5-3,0
YacrtoTa BpaieHus, ¢! (06/MHH) 0,63-0,42
- - (38—42)
Harpyska, T 1-5
5.6.2. Texunueckas xapakrepuctuka @KP-168.
Ta6auua 10
JiavHa, MM | 1704
ITpucoeannurensHas pesnba no FOCT 28487-90 3-88
PacxoJ NpOMbIBOYHOM XUAKOCTH ITPU BPE3KE, JI/C 8,0—8,5
Pacxon NpoMbIBOYHOM XUAKOCTH NPU (hpe3epoBaHMH, Ji/C 12,0
[lepenan nasneHus Ha ppe3e npu Bpe3ke, MIla | 4,0—4,5
[Tepenan nasjaeHus Ha dpese npu dpesepoBaHuu, Mlla 2,5-3,0
Yacrora BpateHust, ¢! (06/MHUH) | 0,63—1,0
| (38—60)
Harpy3ska, T 1-5
N3rorosutenns HITIT «A3zumyr», 1. Ydha.
S.7. PaclumpuTeH pasaByKHbie rHApaBIHYeCKHE
Tabauua 11

Ob6o3HaueHue | Auametp pacwin- | JAnaMerp pacuim- [1IpucoenHu-

| pUTEJIST B TpaHC-

pUTEJIs B paboueM | TeJibHad pe3bda 1o

MOpTHOM noJioxe- | nonoxeHun, Mm | 'OCT 28487—90
HUU, MM
PPI'-114/146 144 146 3-76
PPI'-114/152 114 152 3-76
PPI-120/240 | 120 240 | 3-86
PPI'-132/168 132 168 3-88
PPI'-138/280 138 280 o 3- 88
PPI'-185/380 185 380 3-147

Uzrotosutens HITIT «AzumyT», I Yda.
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J.8. Paciumpuren pa3iBHIKHbIE

Tabauua 12

[IpcoeanHu-

TEAbHAY pe3bda 1o
[[OCT 28487-90

O6o3HaueHue | HapyxHbiit aua- | HapyxHeiit nua-
METp KOPIIyca, MM | METp IO BblBU-
HYTLIM JIONACTSIM,

MM

PP-114/152 114
120 240
132 168
138 230

185 380

PP-120/240
PP-132/168
PP-138/280
PP-185/3380

5.8.1. Texnnueckas xapakrepuctuka PP-120/240.
Tabauua 13

JUIMHa, MM 1590

[TpucoennHurenbHas pessda no 'OCT 28487-90 3-86
Pacxon mpoMbIBOYHOIA XKUJIKOCTH, JI/C 10—12
[lepenan nasneHus Ha ¢ppese, MIla 4.0
Yacrtora BpauieHus, ¢! (06/MHH) 1,33-3,0
o | (80—180)
Harpy3ka, T 1-2,5

J.8.2. Texunueckas xapakrepuctuka PP-132/168.
Tabauua 14

JiuHa, MM | 1190
I1pucoenunurenbiag pesbba no IOCT 2848790 ] 3-88
Pacxon npoMbIBOYHOM KUAKOCTH, J1/C 12—14

[lepenan naBieHUs Ha (ppese, MIla 3,0
YacTora BpauteHus, ¢! (00/MUH) 1,33—3,0
(80—180)
Harpy3ka, 1 1-2,5

H3roroButens «bypuHTex», I. Yda.
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5.9. Texunueckaa xapakrepuctuka PP-168 u PP-178

I1uHa, MM
JuaMeTp Kopryca, MM

JlnaMeTp CKBaXXUHbI, MM
Macca, Kr

KonnyecTpo jjonactel (KOMIJIEKT) Ha COOpPKY, LT,

IS MSITKUX TIOPO/L
IUTS CpeJHUX NMOPOI

Tabauua 15
[TapameTpbnl Monesib
B PP-168 PP-178
1425 1425
- ) 140 150
B 300 330
72 80
3 3
CpeaHss1 MpOXo[Ka HAa KOMILIEKT JIoNacTeil, He MeHee, M:
40) 40
20 20
b D

JU1S1 TBEPAIX MOPOI

Miarorosutenb — OnbiTHBIN 3aBoa BHUWDBT, . KoTtoso.

5.10. TpyOopesn! BHyTpennue Mexannueckue (PB)

Tabauua 16

Iudp Tunopa3mepa Tpy6o-| PB | PB | PB PB | PB | PB | PB
pe3a 48 | 60 | 73 | 89 [ 102 | 114 [ 127 | 140
YcnoBHbI auametp cpe3ae-| 48 | 60 | 73 | 89 {102 | 114 | 127 | 140
MBIX TPYO, MM | |
HapyxHbiit auamerp kopny-| 36 [47,6157,51 67 | 82 | 90 | 102 | 110
ca, MM |
[TpucoeanHHUTENbHAs pe3bba | 3-30]3-38]3-50]3-50 3-66(3-73[3-76{3-88
LLIndp Tunopasmepa tpydo-| PB | PB (| PB | PB | PB | PB | PB | PB
pe3a 146 | 168 | 178 | 194 | 219 | 245 | 273 | 299
YcnoBHblil juaMeTp cpesae-| 146 | 168 1 178 1 194 1 219 1 2451 273 ] 299
MBIX TPYO, MM I |
HapyxHbiit amamerp kopny-| 117 | 133 1 143 | 159 | 188 | 210 | 241 | 266
ca, MM | I | _
[TpucoeanuurtenpHagpesvdba| 3- § 3- | 3- | 3- | 3- | 3- | 3- | 3-

101 ) 108 {117 1117|147 | 147 { 147 | 147

© Odopmacuue, HTU «[lpoMpiuicHHan 6cionacHocTe», 2009
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5.11. I'lpope3aHue ¥ co3aaHUE LIeJIEBUAHOrO «OKHa» B 00canHoi Ko-
JIOHHE NMPOU3BOIUTCS C TIOMOLLBYO (DPE3EPOB-paiidEepOB pa3IMUHOMN KOHC-
TPYKLMHU B COYETAHUU C KIIMHOBBIM OTKJIOHSIIOLLIUM YCTPOHUCTBOM (MU3ro-
toButeJu HITO «bypoBast TexHuka», byprexmaiu, butrexHuka u ap.).

5.11.1. OcHOBHBIE TEXHUYECKUE pa3Mephbl Ppe3epoB-paiidepoB TUNA
MO PC npuBeneHb! B Ta0. 17, 18.

Tabauua 17
Kparkas xapakTepucTHKA (ppe3epoB-paiidepoB
Tun OcHOBHbIE pa3mepbl, MM | Macca,
JIluaMeTp KoHyca Oo6uas KI
HaYyaJIbHbIN | KOHEYHbIN | AJTHHA
1. DPC-168-1 130 50,0 | 380 26,0
DPPC-168-2 - 142 70,0 496 | 40,0
GOPC-168-3 | 142 110,0 I 500 46,0
2. KombnHupoBaHHblit paitbep | 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. OPJI-143 143 — 1000 85,0
6. KPH3-168 |
MDpesep-paiidep 142 — 650 34,0
Mpesep-n0a0TO 142 — 260 | 14,0
7. PK-118 118 = 593 | 47,0
8. PK-146 143 — 1670 99,0
Tabauua 18
KpaTkas XapakTepucTHKA KOMILUIEKTOB (hpe3epos
HaumeHoBaHUEe KoMIUIEKT KoMruiekr Komruiekr
dpe3 (KD-124) | ppes (KDP-142) | ppe3 (KP-151)
st 146-mMMm s 168-MM g 178-MMm
KOJIOHHBI KOJIOHHBI KOJIOHHH!
Jdunamerp, MM 124 142 151
HacToTa BpauleHus, ¢ 0,5-2,0 0,5-20 |  0,5-2,0
[IpucoeaunurenbHas 3-76 3-88 3-88
De3b0a _ .
YCIOBHBIM AHAMETP KO- 146 168 | 178

JIOHHbLI, MM
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5.11.2. ®pesep-paitdep (PPC) n3roraBauBacTcst B KOMIUIEKTE, B
KOTOPbIM BXOAAT TPU paitdepa i1l Mocaea0BaTeIbHOIo yBeJaNUEeHHUsI
«OKHa».

5.12. OCHOBHBIMH 3JIEMEHTAMH KJIWHA-OTKJIOHUTEJS SIBJISIIOTCS
TPHU y3Ja: Onopa, KINH-OTKJIOHUTEJIb 1 CNYCKHOM KJIMH. Onopa uMc-
eT IJlallleyHble 3aXBaTHbBIE YCTPOMCTBA IS 3aKpeIJIEHUs €€ C KJIU-
HOM B 00cajHoOM KonmoHHe. CriycKHOM KJIMH (Tadi. 19) coennHaercs
C KJIMHOM-OTKJIOHUTEJIEM IBYMSA O00JITAMU U CJAYXMT IJs1 CIYCKa OT-
KJIOHUTEJIS B CKBAXKWHY.

Tabauua 19
OcHoBHbI€ pa3Mepb! KJIMHbEB-OTKJIOHUTEJIEH,
CTAIHOHAPHBIX JJIs1 00CAAHBIX KOJOHH AuaMeTpoM 146—168 mm
(TY 39-01-596—80, TY 26-02-206—75)

[Hudp Huamerp |JlnuHa, | Yron Hakio- dopma KnMHa
KJIMHAa, MM | MM

T-

OI1-168 136 [Tnockuii

OT3-115-1 115 Kejjo0yaThlii
OT3-134-1 134 | Kejiobuarhlit
O3C1-168 136 KenoGuarblii

Tabauua 20
OcHoBHbIe pa3Mepbl KIHHbEB-OTKJIOHHTE/IeH

s 00caaubixX KojonH 146—178 mm

Hanmenosanue | KOT- | KOTI- | KOIM- [ KOM- | KOM- | KOM- | KO-
115.M | 115.11 | 115.C | 135.M | 135.11 | 135.C | 140.M

’ 1 ) 3 4 | 5 6 7 ]
115 15 | 115_| 135 | 135 | 135 | 140
METP, MM |

Hapmﬁblﬁgﬁa-
MannaxiuHa B | 3955 | 4390 | 4505 | 5135 | 5135 tho 5260

coope
JInuHa xeno0a 2500 | 2580 | 2500 | 3100 | 3100 | 3120 | 3200
KJAWHA, MM i

JInuHa HaKJIoHA 2,5 2,5 2,5 2,5 2,5 2,5 2.5
JKes00a KJIIUMHa, I
| I

rpan
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| 1 | 2 [ 3 ] 4|5 6 7 8
YcnoBHBIN gua- 146 146 146 168 168 168 178

METP 0b6CagHOM
KOJIOHHbI, MM

Macca, Kr 1195 | 225 | 230 | 305 | 305 | 340 | 350

VI. IOATOTOBUTEJIbHBIE PABOTDBI K 3ABYPUBAHUIO
JOITOJHUTEJIBHOI'O CTBOJIA

6.1. CTpouTeabCTBO AONOJHUTENbHBIX HAKJIOHHBIX U TOPHU30HTAJ1b-
HBIX CTBOJIOB U3 3KCIUIYaTaLlMOHHOUN KOJJOHHBI MOXET OCYLLECTBISATHLCS
B 3aBUCUMOCTH OT KOHCTPYKLIMM U IPOEKTHOM INMTYOUHBI CKBAaXXUHBI, C
NMOMOILLbIO CTALMOHAPHOM OypoBOil YCTAHOBKH, a TAKXKE C NMEpPEIABHXK-
HBIX YCTAHOBOK I'PY30TNOAbeMHOCTBIO HE MeHee 60 TOHH, HallpuMep,
A 60/80, APb-100, BP-125, KOPO-80, MBY-60/80BC (Poccus), a

TaKXKe 3apyOeKHbIX NMepeABHUXKHBIX YCTAHOBOK (Tadu. 21, 22, 23, 24).

Tabauua 21
Texuuyeckue napaMeTpbl arperaTon JJisi peMOHTA U OypeHusi CKBAXKUH
[TapaMeTpbl Tun ycTaHOBKM |
AP-60 |A60/80] APb- | BP-125
100
| 2 3 4 5
[py3onoabeMHOCTh Ha Kptoke, KH: |
HOMUHaJIbHAsI — 600 — 750
MaKCHMaJbHasl 600 800 1000 900

Haubosbluas yOMHA CKBaXXUH, M:
[pU OYpPEHUH:
OypuibHbie TpyObl AuamMetpomi 2000 | 2000 | 2500 —
114 MM

OypunbHbie TpyObl guamerpom| 2500 | 2500 | 3500 2500
89 MM

[TPHU PEMOHTEC U OCBOCHHUH.

TpyObl IUAMETPOM 89 MM 3500 | 3500 | 5000 —
TpyObl AUAMETPOM 73 MM 5000 | 5000 [ 8000 6400

il — e

l
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1

JIManazoH CKOpPOCTEN MMOAbEMA KPIO-
Ka, M/c
Homep cxeMb! NpHUBOAA YCTAHOBKU ™ _
CyMMapHas MOILHOCTL npuBoaa oc-| 220 220 330 S00
HOBHBIX M€XaHWU3MOB YCTAaHOBKMU, |
KBT: |

OypoBoOii J1eOeIKH 220 220 320 | 302

poTopa 160 160 130 170

OYpPOBbLIX HACOCOB 220 220 220 | 470 (2uwt.)

_ (2wr) [ (2wT) | (2 WT.)
OcHacTka TaneBoil CUCTEMBI 3x4 3x4 4x5 4x5
Jlvamerp KkaHara, MM 25 25,5 | 25 25
MoiHocTh 0ypoBOro Hacoca, KBt 110 | 110 110 | 235
Haunbonbuiee pabouee pnaBneHue,| 32 32 32 40
MIla N
Haubonbwas (upeanbHag) nogava,| 22 22 22 26,7
IM°/C o
JInuHa cBeun, M 16 16 16 16—21
JnameTp orBepcTUs B cTojie poto-| 410 410 410 560
pa, MM o
Tun BBILLIKH Teneckonuyeckas AByxXceKLIMOHHAas
| HAKJIOHHag

YroJ HakKJIOHA BbILLIKH B pabouyeM no-| 6° l 6° 4° 317 3° 30
JIOXKEHUH L )
PacctosiHMe oT Topua pambl 1o ocu| 1050 | 1050 | 2070 1650
CKBaXXHHbI, MM | 3
Bbicora MauThl OT 3¢MJIM 10 OCH KPOH-| 22 22,4 30 39
Os10Ka, M |
Bricota nona paboucit rutomagku, M| 1,2— | 1,2— | 2,2— 6.4

| 2,5 2.5 4,0 |
[TpocBeT g yCTAHOBKM CTBOJIOBOM | 2,2 2,2 3,2 5,05
yacTy COOPKHU MpPEeBEHTOPOB, M

* [Tpusoa OypoBoit 1edeaKH 11 poTOpa OCYILECTBASIETCS OT OOLUEro ABHTATENSI, NPHBOMA OY-

POBbIX HACOCOB — UHAWBHAYAJBHO.

© Odopmachie. HTU «[TpoMbiticHHan 6¢c3onacHoOCTL», 2009
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JUIMHE CBe4Yu 12 M), M

MoHTaxHas 6a3a

1 2 | 3 5
EMkocTb MarazuHoB nosatei (wis1 6y-{ 3000 | 3000 | 5200 [4600 (npwu
PWJIBHBIX TPYO JUaAMETPOM 73 MM NpH JUTUHE CBE-
L yu 16 m)
KpA3-| bA3- | BA3- |Ulaccu
65101 | 69507 | 69507 [M3KT-
79191,
[pULE
4M3AII-
98359
26 000( 37000112500 265000

Macca vcTaHOBKM, KrI

HNarorosutean: AP-60, A 60/80, APb-100 — HITAK «PaHko»;
APb-100 — AOOT «KyHrypckuii MailiMHOCTPOUTEIILHBINA 3aBOMA»;

bP-125 — AOOT«B3bT».

Tabauua 22

Kparkas cnenmduxauusa na caMoxo/iHbie OypoBbie ycTaHOBKH (pupmbl «IRI»

Ipy30n10onb€eMHOCTH OYPOBOA, T 125 100 80

Cepus 750 400 300

[ I[puMeHeHne bypeHue, | bypeHue, | bypenue, pe-

| EMOHT DEMOHT | MOHT, OCBOE€HHE

MolHoCTb, a.c. (KBT) 800 (600) | 500 (375) 360 (270)

KonuyecTBo aBUrareneit 2 | 1

[py30MmoabeMHOCTb MAUTHI, T 125 (160) | 100 (125) 80 (100)

(API 4F)

BbicoTa MauThbl, M 35,6 32.3 29,3

Hapy>XHble OTTSXKKH EcTb EcTh EcTb

OcHacTKa Tanei 6x5 5x4 5%4

CTolKHU mnst HU3Kux temneparyp| Ectb EcTh ECTb

Tun nebeaxku (O — onHoBapadau- i O/ O/h O/4

Ha4d, /I — aByx6apabaHHasn)

[py3onoabeMHOCTb OMHOM TaIN, T 18,5 18,5 18,5

‘Tun BpalaTeJIbHOro NpuBoaa Mexauu- | Inagpasnu- | Iuapasnuuec-
YyeCKUH YECKUH, KUHU, MEXAHU-

| MEXaHHU- YeCKHUH
YECKUU
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Tabauya 23
Kparkasa cnenu(pukanust Ha CaMOXoaHble O0YpoBble YCTAHOBKHU (pHPMBI
«IDECO»
Tun Moui- | Cpen-| TabaputHbie pazme- Bui- | Ipy3o-
HOCTb, JI.C.| HHUH pbI, M coTa MOob-
BCC, T | m1MHaA| 1IU- | BbicoTa| Mady- | EMHOCTD
pPUHA Tbhl, M | MAQYThBI, T

DIR-3000 | 329 [368 [167 ] 25 | 40 [ 294 [ 89,0
DIR-5000 | 375 | 46,0 | 17,7 ] 25 | 40 [ 31,8 | 9238
DIR-7000 [ 750 | 56,0 | 19,5 | 3,0 | 4,0 | 33,8 | 1150

(2 arper.) | -
DIR-800 882 62,5 | 19,8 | 3,0 4,0 341 158,3
(2 arper.)
DIR-900 950 69,6 | 19,8 | 3,0 4,0 34,1 200,0
(2 arper.)
Tabauua 24
Texnnuyeckag xapakrepucruka HbO 2500/160 JI1BM
JonyckaeMas Harpyska Ha kpioke, KH (1¢) ~1600(160)
YcnoBHas rnyouHa OypeHus, M 2500
CKopocTh NogbeMa Kploka, M/c 0,15—1,5
JluaMeTp OTBEPCTUS B CTOJIE POTOPA, MM 700
OtMeTKa nojia 0ypoBoii Mmiolanku, M 6,6
MolIHOCTb Ha BXo/ie OypoBoii 1edenku, KBT 350
Jnamerp bapabaHa iebenKU ¥ ero WIMHa, MM _ | 450x990
TopMoXeHUe KOJIOHH TpyO NMpPH CITYCKe JIEeHTOUYHBIM TOPMO30M U
BCIIOMOTraTeJIbHLIM TOPMO-
) soM Tuna TOI1-45Y
PeryiupoBaHue moadyy gojorta | Topmo3dom Tiina T3I1-45Y
JlnaMeTp TajseBoOro KaHara, MM 28
OcHacTka TaJleBOi CUCTEMBI o 4x5
MoinHocTb 0ypoBoro Hacoca YHBT-600, kBT 600
MakcuMabHOe pabouee rasneHue Hacoca, MIla 35

okl T
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PoTtop Tna P-700 c yrioBbIM pelyKTOPOM

Oxonvanue maboa. 24

MakcuMalbHbIA KpYTSLIMHA MOMEHT Ha CTOJIE
poTOpa, KIc'M

Beptmior YB-160 MA ¢ KOHUYECKHUM MO LLUII-
HUKOM

MakcumanibHoe padouee I1aBjIEHUE B BEPTIIIO-
re, Mlla

2000

35

Ty BbILLUKH

MOHTAX

NOABLEM B padbouee MOoJIOXKEHUE

C nnepeaHeil OTKphITOM rpa-
HblO, HAKJIOHHAsI, U3 TpeX
MOIYJIbHBIX CEKLIUH

B TOPU3OHTAJIBHOM T10JIO~-
KEHHUH

C MOMOLIbIO TEJIECKONHU-
YECKUX TMAPOLMINHAPOB

[lone3Has1 BLICOTA BBILIKU, M

31

JU1MHa OypuJbHOM CBEYU, M
BMeCcTHUMOCTb Mara3uHoOB OYPHJILHBIX CBEYEi

OcHoBaHUe OypoBOM IJIOILAAKU

18

1000 M TpyOBI CcTAaNbHBIC
& 114 mm; 2052 M TpyOBI
JABT @ 129 mm; 120 M Tpy-
obl YBT @ 203 MM

[lonepeyHoOro Tumna, Ha
TEJECKOMUYECKUX CTOM-
Kax, MOJHUMAEMOE C fo-
MOLLbIO TAJIEBOH CUCTEMBI
WJIM KpaHa

Harpy3ska Ha nogpotopHsble 6ajiku, KH (Tc)

1600 (160)

Harpyska Ha noacseyHHuK, KH (1c)

960 (96)

Cpeacrsa MexaHU3aLWU:
3aXBaT OYpUJIbHBIX TPYO

CBMHYUBAHUE U pa3BUHUYMBAHUE TPYOD
rpy30MoaAbeMHbIE pa0OTHI

IMHEBMOKJIMHbS
[IKP-560M-OP

KJ1104 0ypoBoi Tuna AKb
[THEBMOJIeOeaKa 3 TC

TaJIU PYYHbIE YepBsSIUHBIC
wist MoHTaka [1BO-5TcusB
MoayJie Hacoca — (0,2 Tc
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6.2. I'lpu ucnonp30BaHUM nepeBUXHBIX OYPOBbIX YCTaHOBOK MPO-
M3BECTU MOHTAaX OypOBOro 000pya0BaHUA: BBILLIKH WX MAUThI HOCTA-
TOYHOU TpPy30M0AHLEMHOCTHU, pOTOpPA, OOECIIeYUBAIOILECTIO BpallcHUE
MHCTPYMEHTA c yactoTtoii 0,5—1,5 ¢!, Hacoca ¢ Npon3BOAUTENBHOCTDIO
no 0,020 M*/c, HUPKYAALMOHHOI CUCTEMOII C IBYX-TpeX CTYIIEHYATOM
OUHUCTKOH H KOHTPOJIbHO-U3MEPUTEIBHBIMH NMPUOOpaMu.

6.3. [1poBecTH Bce HEOOXOAUMMbIE PEMOHTHO-U30JISILIMOHHBIE pado-
ThI COrjlaCHO MHCTpYyKLIMH 1O JTUKBUAAUMU, KOHCEPBALIUM CKBAaXXUH U
00OpyoOBaHUS UX YCTHEB U CTBOJIOB, YTBEPXKIAEHHON IMOCTaHOBJIEHUEM
kossieruu TocroprexHan3opa Poccuu ot 19.08.94 Ne 51.

6.4. Ecnu 570 HEOOXOOUMO, TO Ha YCThe CKBaXXMHbI MOHTUPYETCS 1
OITPECCOBBLIBAETCA IPOTUBOBLIOPOCOBOE 00OPYIOBaHME corylacHO Tex-
HUYECKUM yciaoBUsIM Ha MoHTax [1BO.

6.5. [IpoBecTH ¢ MOMOILBIO THPOCKOITUYECKOTO MHKJIMHOMETPA U3-
MepeHUE nmapaMeTpoB (PAKTHUECKON TPAEKTOPUU CKBAXUHBI.

6.6. YcTaHoBUTBL Makep WM LIEMEHTHBINA MocT (He MeHee 50 M)
BHYTPU 00CaiHOM KOJIOHHBI [UIS1 OTCEYCHUS HUXKHE yacTu oOcagHOI
KOJIOHHBI.

6.7. IlpowmadsioHUpoBaTh 3KCIUIyaTaLLMOHHYIO KOJIOHHY TPyOYaThiM
11abJIOHOM JUTMHOM He MeHee 3 M U AuaMeTpoM Ha 3—4 MM MeHee BHYT-
PEHHETO TnaMeTpa KOJIOHHHBI.

6.8. Onpenenuts MecTONOJIOXeHUE My TOBBIX COeAMHEHU T 00caa-
HBIX TPYO C MOMOILLBIO MarHUTHOTO JIOKATopa MY(T.

6.9. [IpoBepUTh repMETUYHOCTD IKCITIYATALIMOHHOM KOJIOHHBI Iy~
TEM €€ ONPEeCCOBKU JaBJ€HHEM, BeJUYNHA KOTOPOro OnpeaesieTcs
reOJIOrMYECKOM CIYKO0M NMpCAIIpUSATHSI.

6.10. PexoMeHnyeTcss npoBecTH 1e(PEKTOCKOMUIO 00CaTHONH KO-
JIOHHBI.

6.11. IIpu oTcyTCcTBMM LIEMEHTHOTO KOJIbLia 32 00CaNHOI1 KOJIOHHOIA
[IPOCTPENATL KOJOHHY HUXXE UHTepBasia 3a0ypHBaHUS U MPOU3BECTU
3aTpPyOHOE LIEeMEHTUPOBaHWE C MOOABEMOM LIEMEHTA HE MEHEE YeM Ha
20 M BbIlIIE UHTEpBaJIa 3a0ypUBaHUS.

6.12. O6opynoBaHHe U MHCTPYMEHT AOJIKHBI 00ECTIeYUTh BO3MOX-

HOCTb pabOThI C UCNOJIL30BAHUEM OYPUJIBHOIO UHCTPYMEHTA & 73 MM
U D89 MM.
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6.13. KoMiiexT nepeBOIHUKOB, KaJIMOPaTOPOB, LIEHTPATOPOB, 3a-
OOMHDbIX ABUTATENEH, OTKJIOHUTEIEH, 11a0JIOHOB IS JOJMOT M KOJIOHHBbI
NOJIXXEH COOTBETCTBOBATh BHYTPEHHEMY JJUAMETPY KOJOHHHBI U ITO3BO-
na1b cobupatbh KHBK B 1100b1X couetanusix. I1pu cOopke OypUIbHBIX
TpyO & 73 MM Ui & 89 MM B CBEUYH C IIPUEMHBIX MOCTKOB BY npous-

BOJAUTCS UX KOHTPOJIbHBIN 3aMep U 1iabioHupoBaHue. JAnuHa maodno-
Ha 50 MM.

VII. YCTAHOBKA IIEMEHTHOI'O MOCTA

7.1. C noMoubio KaBepHoOMepa, nmpoduieMepa onpeaesiuTh rorie-
pEeYHBIE pa3Mepbl CTBOJIA CKBAXXUHBI B MHTEPBAJIE YCTAHOBKU LIEMEHT-
HOI'0 MOCTA.

7.2. [1poussectu 3amep (paKTUYECKONW TEMIIEpATyphl B UHTEpBaJle
YCTAHOBKU MOCTA.

7.3. Onpeaeaurs MapKy LIEMEHTA U KOJIMYECTBO pPEarcHTOB — pe-
I'YJISITOPOB CPOKOB CXBAaThIBAHUSI TAMIIOHAXXHOIO pacTBOpa UCXOIs U3
NIUHAMUYECKON TeMIIepaTyphbl U pacyeTHOM NMPOAOKUTEIbHOCTHU ITPO-
liecca lleMeHTHPOBaHUAl.

7.4. IlpousBecty cnyck 0ypuabHbIX TpyO Ui HK'T 10 HHXHEH oT-
METKHU YCTAaHABJIMBAEMOI'0 MOCTa, IMTPOMBITH CKBaXXHHY 110 ITOJIHOT'O Bbl-
paBHHUBaHUS r1apaMeTpoB OypOBOT0o pacTBopa.

7.5. IlpousBecTr TEXHOJOIMYECKYIO ONEpaluio Mo YCTAHOBKE Lie-
MEHTHOT'O MOCTA.

7.6. IlpousBectu nmoaneM OYpUIIBHBIX TPYO 10 BEPXHEH OTMETKU
MOCTA.

7.7. I1pOMBITH CKBaXXUHY U1 yOAJIEeHUS U3JIULLIHETO LIEMEHTHOIO
pacTBOpa, NMOMHATL UHCTPYMEHT U OCTaBUTh CKBAXMHY Ha BpeMS 3a-
TBepacHHUsA LuemeHTta — O3L.
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VIII. TEXHOJIOT'MS BBIPE3AHUSA ITEJIEBUIHOTO «OKHA»
1 YACTHU OBCAAHOU KOJIOHHDbI

8.1. TexuoJiorus Boipe3aHus 4acTu 00CaAHOM KOJOHHDI

3.1.1. B 3aBucumocTu ot nuaMmeTrpa o0CaaHOM KOJIOHHBI BLIOpaTh
OYpHUJIBHBIIA MHCTPYMEHT AuaMetTpoM 73 MM miau 89; 101,6; 114,3 MM 1
VTSDKEJIEHHbIE OYpUWIbHbBIE TPYObI fuaMeTpoM 95 MM mim 108 MM, 146 MM
miMHoM He MeHee 80—100 M. BypunbHbBII MHCTPYMEHT ONPeccOBaTh IS
MPOBEPKH HA TEPMETUYHOCTb.

3.1.2. B cnyyae nnpuMeHeHUs YHUBEPCAJTBLHOIO BhIPE3aIOLIEro YCT-
poiictBa (YBY — 168, 178, 219, 216/245) nnsg paboTbl Ha TEXHUUYECKO
BOJE Ucrnoab3yetcs Y BY ¢ Hacankoil B 3aBoacKoil cOopke, a 1is pado-
Thl Ha OYPOBOM PACTBOPE HEOOXOAMMO YCTAHOBUTh HACAIKY C IMPOXO/I-
HBIM ceyeHUueM 14 MMm.

3.1.3. [1poBepuTh HanEeXHOCTh PACKPBITUS M 3aKPLITHS PE3LIOB Bbl-
pe3alouIero yCTpOMCTBA NyTeM NMPOKauUMBAHUS YEpE3 HErO BOAbI UJIU
oyposoro pactsopa B konuuectse 0,01—0,012 M?/c, npu 3TOM Nepenan
NABJIEHUA HA YCTPOMCTBE I0JIKEH ObITh B nipeaenax 2,0—4,0 MIla. [1pu
[MPOKaYUBAHWUU BOJLI UJIK OYPOBOTO pacTBOpa PE3LbI JOJKHBI BBIIBU -
raTbCAd U3 KOpITyca, a rnocje npexkpaleHUuss UUPKYJISIUUn NMOJHOCTBIO
«yTaruyiuBaThCs» B KOPITYC.

3.1.4. B cocraB MHCTpyYMEHTa peKOMEHAYETCSI BKJIIOYATh YIApHbIC
MeXaHU3MBbl — SIChl.

8.1.5. Ilocne cniycka Beipe3alolero ycTpoicTBa Ha MPOEKTHYIO IY-
OMHY, HHKEe My(PpTOBOTO cocauHeHUsI Ha (0,5—1,0 M, npUCTYNUTB K T1PO-
pe3aHUI0 CTEHOK 00CaiHOM KOJIOHHBI.

3.1.5.1. YuacTok skcrniyaTaliluoHHOM KOJTOHHBI, MOAJIEeKALLMM yia-
JIEHUIO C TOMOUILIO BhIpe3alouero yctpoicrea tuna YBY (KOHCTpyK-
uun BHUKWUDBT, pupmel VEATHERFORD mapku HI-FLOV unu gpy-
['MX, BBIMYCKAIOLIUXCA pa3MepoM oT 5,5 no 13,375”), onpenensiercs
MCXO0Is U3 TEOJIOTO-TEXHUUYECKHUX YCIIOBUH OCJIOKHEHHOTIO CTBOJIA, Ha-
JIMYUS KAYECTBEHHOIO LIEMEHTA 3a KOJIOHHOM U BEJIMYUHBI TIPOEKTHO-
ro CMEIEHUS HOBOIo 32004 OT 32001 paHee NMPOOYPEHHOM CKBAXKMHbI
[4, 5,6, 11, 12, 23].
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HeoOxonmnmag pJivMHa BeIPE3aeMOro y4yacTtka 00cagHol KOJOHHE! C
YUYETOM OCJIOXKHEHHM, O0YCNOBJIEHHBIX XeJ100000pa3oBaHUEM, OIpeE-
nensiercs no popmyle

L=K(/,+Rsin8)+ 2D o
sin

roe L — JJMHA BBIPE3AEMOTO y4acTKa, M;

[ — pacCTOsIHHE OT Toplia J10JI0Ta 10 UCKPUBJIEHHOTO MepeBo/i-
HUKa OTKJIOHHUTEJIS, M;

R — paauyc UCKpPHUBJICHUS CTBOJIAa CKBAKUHBI, M;

K — Ko3(p(pUUMEHT, YYUTHIBAIOILMH BO3MOXHOE YBeJIMUeHUE UH-
TepBasia 3a0ypuBaHus, K= 1,1;

D
0 = arccos 1——5}5{- , (18)

(17)

|

rae 6 — yroJ BeIxoJa A0JI0Ta U3 CKBAXKUHBI, I'pall;
D — nuameTp A0J10Ta, M;
D — nuameTtp 3aMKa OypHJIbHOM KOJIOHHBI, M.

8.1.6. YTOUHeHHUe MHTEPBAJIA BLIPE3KH YU OTOMBKU MY(PT MOXHO J10-
MOJIHUTEIbHO NMPOU3BECTH € noMoublo ' K-JIM B akcriyaTauMoOHHOM
KOJIOHHE U OYpUJIBHOM MHCTPYMEHTE.

CoOpaTh KOMIOHOBKY B TaKOM nocJjieaoBatejabHocTH: YBY, onHa
Tpyoa YbT, penep, OypuiabHbIie TpyOHI.

[Ipou3BeCTU TOUHLIM 3aMep PacCTOSSHUA OT penepa 40 Bbipe3alo-
[HUX HOXEH YBY.

KoMmoHoBKa OIyckaeTcs 10 rJiyOMHbI [TPOU3BOACTBa paboT coriac-
HO «Mepbl» OYpUIBHOTO UHCTpYMEHTA. [10 OKOHYaHUM criycKa OypuJib-
HOIO0 MHCTPYMEHTA I10 pPeNnepy MpOMU3BOAMUTCS NPUBSI3KA BLIPE3AIOLLETO
YCTPOMCTBA OTHOCUTEJILHO MY(PTOBbBIX COeIUHEHU I KCIUTYaTallUOHHOM
KOJIOHHbI T€O(PU3UUYECKUMHU METOJAaMU, HAITpUMeEDP JOKATOPOM MYy(@T
(IF'K-JIM) nyreMm HanoxeHust KpusBbix ['K-JIM B OypuabHOM UHCTPY-
MeHTe U ' K-JIM B 00CcagHOi1 KOJIOHHE.

3.1.7. BKIIOYUTb pOTOP U BpalllaTh OYPUJIbHYIO KOJTOHHY (BbIpe3a-
oulee ycrpoictBo) ¢ yactoroit 0,5—1,0 ¢! (30—60 o6/MuH).
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IIpu ppe3epoBaHUU KOJIOHH U3 cTtasien J-35, K-35 noabupaercs
MOBBILLIEHHAS YacTOTa BpalllcHUST U MOHUXXEHHAas Harpy3ka.

[Ipu dpesepoBaHuM KONMOHH U3 ctajie P-110 u N-80 nyuiue uc-
[10J1b30BaTh MOHUXEHHYIO YaCTOTY BpalLEeHUS U MOHUXKEHHVIO Ha-
IPY3KY.

8.1.8. BkitounTs OypoBOH HACOC U IPOKayYUBaTh OYPOBOI pacTBOP
B konuuectse 0,01-0,012 m?/c.

8.1.9. Yepes 15—20 MUH NpUCTYNUTD K NnTojJaye MHCTPYMEHTA BHU3
MPpH OCeBOU Harpy3ke Ha pe3ubl oT 5 10 10 KH, nocteneHHoO yBe1MuuBast
KOJIMYECTBO MpoKaunBaeMoii xxuakoctu 1o 0,014—0,016 m*/c. [Tpope-
3aHUE CTEHOK 00CalHON KOJOHHBI (DUKCHUPYETCS MO PE3KOMY CHUXKE-
HHUlo nepenaaa gasjaeHud Ha 1,0—1,5 MIla, yto xapakrepu3yeT nojHoe
pacKpbITUE PE3L0OB BbIpe3alolllero ycTpoicTaa.

(Ppe3epoBaHue XenaTeJbHO BECTU 0e3 HapaulWMBaHUSI KOJIOHHBI,
OCOOEHHO IMPH IJIOXOM KaUe€CTBE LEMEHTUPOBAHUS 00CaIHOU KOJIOHHHIL.
[locne okoHUaHUs ppe3epoBaHUA CEKLIUU 1O HCKYCCTBEHHOTO 32004 B
00CcaZHOU KOJIOHHE JOJI)KHO ocTaBaTbCcs He MeHee 35—40 M.

3.1.10. I'locne nosiBieHHst BOYpOBOM pacTBOpPE HA MOBEPXHOCTU Me-
TAIMYECKOM CTPYXKKU IUUPUHOM HE MEHEE D MM U 3aKOJIOHHOTO Le-
MEHTHOTI'O KAMHS MPUCTYITUTH K TOPLIEBAHUIO 00CaIHOM KOJOHHBI PU
yacToTe BpalleHuss uHctpymeHTa 1—1,5 ¢! (60—-90 06/MuH) u oceBoii
Harpy3ke 00 40 kH.

8.1.11. Uepe3s kaxarie 0,5—1,0 M dppezepoBaHust 00canHON KOJIOH-
HBI MTPOU3BOAUTCS NMPOPHUIAKTUUECKAS IPOMbBIBKA.

JIVYILIUM C TOYKU 3peHUsST BLIHOCHOM CITOCOOHOCTH METalIuyec-
KOH CTPYKKH NpU ppe3epOBaHUU SIBASAIOTCS NMOJUMEPHBIE PACTBOPHI,
Ha BTOPOM MECTE — IJIMHUCTBIE PACTBOPHI, a 3aTEM — PACTBOPbI HA HE-
(bTs9HON ocHoBe. [Ipy 3TOM peKoMeHAyeTcs] MUHUMabHas BA3KOCTh
oyposoro pactsopa 30 cll.

8.1.12. CxkopocTb MoToKa OypoBOro pacTBopa siBjsieTcsl pellialoluM
(pakTOpOM U 0DecrieyeHUs BbIHOCA CTAJIbHOM CTPYXKKU B NpoLecce
dbpe3epoBaHust ceKuuu. MUHUMaIbHast HeoOxoaumast CKOpOCTb OTO-
Ka B 3aTpYOHOM IPOCTPAHCTBE ONpeleaseTcs o gopMyJe
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2 2
v =14.412 " Pa (19)
N D.p

rae ¥ — CKOpOCTb ITOTOKa pacTBOpa B KOJIbLIEBOM IIPOCTPAHCTBE, M/C;
D_ — BHYTpEeHHUU aUaMeTp 00CagHON KOJIOHHBI, MM;

D_ — HapyXHbIM JuaMeTp OypuJIbHBIX TpYO MU YDBT, MM;

— IUIOTHOCTb OYypOBOro pactBopa, Kr/m’.

8.1.13. Ans yMeHblLIeHUS BO3MOXHOCTHU BO3HUKHOBEHUST OCJIOX-
HEHWH, CBI3aHHBIX CO CTAJIbHOW CTPYKKOH, PEKOMEHIYETCSA IPOKAYH-
BaTb BSI3KHE MaYKH pacTBopa yepes Kaxabie 3,0—4,5 M (ppe3epoBaHus
00CamHON KOJIOHHBI.

J1J1s1 3TOro oCTaHaBJIMBalOT INpoLecc (ppe3epoOBaHUS U 3aKaylBa-
IOT Ha 32001 nauky pacrBopa BsA3KOCThIO 70—80 cIl npu nogaue oKo-
no 0,008 m3/c.

8.1.14. I1pu ppesepoBaHnu 00canHO KOJOHHBI B CKBAXXHHE C 00/1b-
IMM YIJIOM HaKJIOHA Nepe MpoKayKoil BEBICOKOBA3KOMW IMAYKU pacTBopa
PEKOMEH/IYETCSI 3aKayaTh MayKy pacTBopa ¢ HU3KOM BSI3KOCTbIO. MHU-
HUMajlbHasi CKOPOCTh OYpOBOro pacTBOpa B KOJIbLIEBOM IMPOCTPAHCTBE
noJikHa obiTh 0,65—0,70 M/c.

8.1.135. Ilpouecc pazpyuieHuss o6cagHOi KOJOHHbI NMPOLOJIXKAECTCS
110 IPOEKTHOM IJIYOUHbBI UJIM MOJHOTO cpadaTbiBaHWA pe310B YBY, KO-
TOPOE COMNPOBOXAAETCS PE3KUM U3MEHEHUEM MEXAaHUYECKOM CKOPO-
CTH (B 3aBUCMMOCTH OT I'PYIIIbI ITPOYHOCTU 00CAAHON KOJIOHHEI CKO-
POCTL pa3pyuieHUst MoxXeT cocTaBUTh 0,4—1,2 M/4, My(pTOBOIO COEI1-
HeHuss — 0,1-0,3 m/u).

8.1.16. Ilepen moabeMoOM OYpPUJIIBHOIO MHCTPYMEHTA Ha IOBEPX-
HOCTb NMPUIOAHIATh MHCTPYMEHT Hag «3adoem» Ha 0,1-0,2 M 1 nipo-
MBITh CKBAXXUHY B T€YeHUEe 1—1,5 LiMKJIIa C MPpOU3BOAMTEILHOCTBIO Ha-
coca 0,014—0,016 m?/c.

8.1.17. OTKIIIOYNUTh HaCcOC ¥ MPOU3BECTH ITOBEM BbIPE3AIOLLETO yC-
TPOMUCTBA U3 CKBAXXUHBI.

3.1.18. g nponoyixeHUs: paboThl 3aMEHUTD pe3Libl, TPOU3BECTU
CNYCK MHCTPYMEHTA B CKBaXXMHY TaK, UTOObI pe3Lbl HAXOAUJIUCH HA
0,3—0,> M BbIlIe HUXXHEN OTMETKH BbIPE3aHHOIO y4yacTKa KOJIOHHbBI, U

i,

-— el
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MPOAOJIXKUTL TOpLIEBaHUE. B ciiyyae HEOOXOAUMOCTH OCYILECTBASIETCS
pa3pylLIEHUE MY(PTOBOIO COETUHEHUA 00CAAHOU KOJIOHHBI.

8.1.19. Ilocne 3aBepulIEHUS TEXHOJOTMUECKOro arana Bbipe3aHus
y4yacTKa 00CaIHOM KOJOHHBI [TPOMbBITh CKBaXXUHY U IMTPOU3BECTH NMOIb-
€M BbIPE3aI0LLIETO YCTPOMCTBA U3 CKBAXKVHHBI.

8.1.20. YTOYHUTD JUTUHY BbIpE3aHHOIO y4acTKa 00CaATHON KOJIOHHBLI
3JIEKTPOKapoTaxXeM (MPU HEODXOAUMOCTH ).

8.1.21. IIpoBecTy TexHUUECKOE O00CayKMBAHUE BbIPE3at0LIETO VC-
TPOUCTBA.

8.1.22. CHycTUTh «OTKPBITHIII KOHEL» OYPUJILHOTO MHCTPYMEHTA.
CKBaXXUHY THIATEJAbHO MPOMBITH 1S YIAJIEHUSI METATJIMYECKOMN CTPYXK-
KU U MO crielMaJbHOMY TUJIaHY MPOU3BECTU YCTAHOBKY LIEMEHTHOIO
MOCTa C YCKOPUTEJIEM CXBaThIBaHUS C TAKUM pacyeTOM, YTOOBI BbICOTA
LIEMEHTHOIO0 KaMH$ ObL1a BbIllIE BEpXHEH U HUXKE HUXHeEN YacTH BbI-
pe3a KOJJOHHBI Ha 30—50 M.

8.1.23. Tlocae O3L] B TeueHUe 48 4 LEMEHT pas3dOypUTh «MTPSIMOIi»
HeopuentTupyeMoil KHBK 0o BepxHeil yacTH BhIpE€3aHHOIO yyacTka
rutioc 0,3 M, ¢ TeM YTOOBI HE JONYCTHUTD padOTyY 10J10Ta B 00CaXKEHHOMU
4YaCTH BO U30eXaHUE MOJOMKHU 3yObLEB.

3.2. TexHoa0orusg co31aHuA IEJEeBHAHOIO «OKHA» B 00CATHOI KOJIoHHe

8.2.1. BckpriTie «OKHAa» B 00cagHOU KOJOHHE OCYILUECTBIISIETCS C
MTOMOILBIO HAMpaBJAIoLIEero KIIMHA-0TKJIOHUTENS U (ppe3epoB-paiide-
poB (23, 24, 25, 26, 29].

8.2.2. IToarorosuresibHbIE pabOTLI IPOU3BOASTCS COIJIacHO pa3yl. 6.

8.2.3. I[lepen criyCKOM KJIMHA-OTKJIOHUTEISI IPOBECTH CACAYVIOLINE
OoIrnepaLui.

8.2.3.1. OueHka BO3MOXHOCTHU CBODOIHOTO CIIyCKa KJIMHA-OTKJIO-
HUTEJSI K MECTY €ro YCTAHOBKM OCYLUECTBJISIETCS C TIOMOILLIO TIeYaTH,
a 3aTeM HarpaBjeHueM (11abdJIOHOM), UMEIOLLUM CJieaAyIole OCHOB-
HBIE pa3MephI:

D =D —(10+12)Mm; (20)
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D = D_+ (3+4) mMm; (21)
L =L +(2+3) M, (22)
rae D ,D ,D ,D — COOTBETCTBEHHO JUAMETPDI MeYaTH, BHYTPEH-
HUI1 00CagHOM KOJIOHHBI, LIa0JOHAa U KJIMHAa-
OTKJIOHUTENSI;
L.,L — COOTBETCTBEHHO JUIMHLI 11a0JI0OHAa U KJINHA-OT-
KJIOHUTEJISI.

8.2.3.2. OnpenesicHUe INIyOMHBI HAXOXIAEHUS MY(QTOBBIX COEINHE-
HU I 00CanHOM KOJIOHHBI C [TOMOILLBIO TIOKAaTOpa MydT UK APYTUX YCT-
POMCTB B LIEJISIX YCTAHOBKHU KJIMHA-OTKJIOHUTENSI MeXKIy My(pTaMH.

8.2.3.3. YcraHoBKa ueMeHTHOro Mocta 10 10—15 M Bblllie MHTEP-
BaJia yCTAHOBKH KJIMHA-OTKJIOHUTE . LiesecoodpasHo a1y onepanunio
COBMEILATh ¢ U30JISILIMEN HHUXKeJIeXKallero yyactka oocagHoil KOJIOH-
HbI. JL1s1 OJIydeHHU 1 KaueCTBEHHOI0 LIEMEHTUPOBAHSI PpEKOMEHIYETCSI
B HUXKHEN YaCTH MOCTA YCTAHaBJIMBATb IIPOOKU (pE3MHOBbBIE, PE3UHO-
METAJIMYECKUE, TTaKePa B3PLIBHOTO ACHCTBUS U IP.).

8.2.3.4. Pasrpyskoii Beca OYpMJIbHOIO MHCTPYMEHTA IPOBEPUTH
[IPOYHOCTh LIEMEHTHOIrO MocTa. BeauynHa pa3rpy3ku B KOJIOHHAaX
& 146 MM — 6—8 T, B KOlToHHax & 168 MM — 10—12 T

8.2.3.5. HonHATb OypuabHbIi MHCTPYMEHT. OTOUTh HCKYCCTBEHHbIN
32001 CKBa>XMHbBI C MTOMOILbIO reo(U3nUeCcKUX TpUOOPOB.

3.2.4. CobOpaHHBIN KJIUH-OTKJIIOHUTENb OPUEHTUPYETCSI B HY2KHOM
HalnpaBJICHUH Y TUIaBHO CTaBUTCH Ha 3a001. Co3aaeTcst oceBast Harpy3-
Ka, CpE3aloTCsi BAHTHI KPEeIUICHUS TUIAllCK, KJIMH IIepeMeLacTCsl BHU3,
Pa3BOISTCS TJIAIIKU U KIIMH-OTKJIOHUTE b 3aKpeIisieTcs B 00CaIHOM
KOJIOHHE. /[la/ibHEeHILIMM MOBBLILLIEHUEM OCEBOM HAarpy3Ky Cpe3aioT BUH -
Thl KPEIUIEHHUS CITYCKHOIO KJIMHA C KIIMHOM-~-OTKJIOHUTEJIEM U NHCTPY-
MEHT IIOJHHMMAaETCs U3 CKBaXKMHBI. Oc000¢e BHUMaHHKE ClIeayeT o0palaTh
Ha TOYHOE OnpeaecicHUE MeCTa NMOoCagKy KJIMHA Ha «3a00i1».

8.2.5. B npouecce padoTt gonyckaeTcsi MCITOJIb30BaHNE KJIMHbLEB-
OTKJIOHUTEJIEN pa3/IMUHbIX KOHCTPYKLMH 1O TEXHUYECKHUM YCIIOBUSIM,
YTBEPXKIAECHHBIM PYKOBOJICTBOM TPEAIIPUSITHS.
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8.2.6. JlonyckaeTca npou3BOAUTb pacKperieHue TpyOHOro KJIMHA-
OTKJIOHUTENS B KOJJOHHE LIEMEHTUPOBAHUEM, NPU 3TOM LIEMEHTHBIU
pacTBOpP NMOJHUMAETCH Ha BBICOTY, NPEBLILIAIOILYIO JUIMHY KJIMHA Ha
20-30 M. Mocane O3L] uemeHTHYIO MPOOKY pa3zdbypuBaloT NMKOOOpa3-
HBIM JOJIOTOM.

8.2.7. IlpM 3apaHHBIX pa3Mepax KIMHA-OTKIOHUTENS LJIMHA BbIPE3-
KW OKHa ornpenensercs no dgopmysie

DI’JT
[= B’ (23)
rae D _— AuaMeTp OTKJIOHUTEIS;
B — yrona ckoca KiIMHa.

8.2.8. C yueToM TeXHOJIOrMYEeCKUX pa3MepoB paiibepa JiMHa OKHa
MOXET ONpeNensaThCA 1o (popMyJie

D.—D
| =D, ctgf———H—h, 24
A 2sinP (24)
roe D, — BHYTPEeHHUI 1UaMeTp 00CaaHON KOJIOHHBI;
D , D. — COOTBETCTBEHHO HAMMEHBLIMI M HAUOOJBLUUI AUAMET-
pbI paitbepa;
h — BBICOTA UMJIMHAPUUYECKOM YacTu paiibepa.

8.2.9. Ilpn npuUMeHEHNU KIIMHLEB-OTKJIOHUTEJIENH C OIMHAKOBBIM
YIJIOM CKOCA CJIeAYET YYUTBHIBATD, UTO:

[IPU UCMOJb30BAHUU TUIOCKOTO KJHMHA IO CPABHEHUIO C XKea000-
O0Opa3HbIM HAUOOJIbLLIAST BO3MOXHAas JJIMHA «OKHA» MOXET ObITh YBE-
JnyeHa Ha 350—380 mm;

NpU NMPUMEHEHUU XKeaoboo0pa3HOTro KJIMHA MOMEHTBI Ha Pa3Bo-
pPOT €I'0 ¥ BHEPTrETUYECKHUE 3aTpaThl HA UCTUPaHHUe B CKBaXKMHE YBEJIH-
YUBAIOTCH;

NMPU YMEHBIUEHWUHN yrja cKkoca KiuHa ¢ 2,5 no 1,5° MakcuMmasibHas
IUIMHA «OKHa» yBeJIMUMBaercs B 1,5 pa3a.

8.2.10. JIng cHUXeHMs 3aTpaT Ha BCKPbITUE «OKHa» PEKOMEHAY-
€TCA MPUMEHATD MJIOCKUU KJIIMH-OTKJIOHUTEJb C IIEPEMEHHBIM YIJIOM
ckoca (MO/I): Ha HayanbHOI uMHe 2250 MM yron ckoca cocTaBiseT
1,57, a panee, no 2500 MM, yros ckoca ysejinueH 10 10°. D1o no3Boyser
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BCKPbIBAaTb «OKHO» OJJMHAKOBOI0 JUAMETpPa IO BCEHU MJIMHE U 0DecrIe-
UHUBAET NOJAYYEHHME MUHUMAJIbHONI ero WiMHbI 1950 MM, a MakcuMailb-
HOM — 2850 MM, YTO yAOBJIETBOPSIET HOPMaJIbHBIM YCJIOBUSIM OYpeHUS
U KpEIJIEHUS CKBaXXHH.

3.2.11. BekpoiTie «oxHa» patidepamu tvna @PC B KomrnsieKkTe oCy-
[LIECTBJISETCS IBYMS CITOCODaAMU.

3.2.12. Paitbepom Ne 1 npu oceBoy Harpy3ke 20—25 kH KoJioHHa
ripopesaercs Ha 1,0—1,2 M. 3aTem ponIeHHbIM MHTEPBaJ pa3padarhl-
Baercs pandepoM Ne 2 npu Harpy3ke 10—12 kH. Ilocne aToro BHOBB
pabotalot paitdbepom Ne 1 npu oceBoil Harpy3ke 20—25 kH 1 KoJIoHHa
[IPOPE3AETCH HA MOJIHYIO JUIMHY CKOCA OTKJIOHUTEJISE C BBIXOJOM pau-
oepa Ha 0,4—0,5 M HUXe ckoca oTkJIoHMTENIsI. PaitbepoM Ne 2 nipopa-
OaThIBalOT 3TOT UHTEpBaN nNpu Harpy3ke 10—12 kH. IlocnenHss omne-
pauus (pacluupeHue «oKHa» paitbepom Ne 3) npousBoauTcs rpu Ha-
rpy3Kke 5—6 kH. Haubosnee ontuManbHas yacToTa BpallleHUs poTopa
cocraBinsger 1,5 ¢\,

3.2.13. Paitdepom Ne 1 npu Harpyske 20—235 kH npope3aloT KojioHHY
10 JIMHE KOHUYECKOM yacTU oTKIOHUTE . [1ocae aToro nocienona-
TEJIbLHBIM CITYCKOM paiidoepoB No 2 1 No 3 pacluupsiioT «OKHO» [Py Ha-
rpy3ke 5—12 kH. Ilpu padote paitdbepa Ne 3 He cieayeT yBeJIMUHBATD
MeXaHH4YECKYIO cKopocTh oosee 0,5—0,6 M/4, Tak kak npu Oo0JbLIEH
CKOPOCTHU «OKHO» MOXET NMOJYYHUTHCS HENMOJHOPA3MEPHLIM.

3.2.14. KoMOuHMpoBaHHBII paiibep peKOMEHAYETCS NPUMEHSTh KakK
paclIMpsIOLIMi B3aMeH paiidbepa Ne 3.

8.2.15. Ppezep-paiidep nporpeccuBHOro pe3aHus (PI1M) u yHuBep-
casIbHBIN panoep (PY) Takke nmpeaHa3zHauyeHbl AJ151 BCKPBITUS «OKHa» 32
OAUH npoxon (tabs. 17). [Ipy npUMEHEHUH 3TUX pPaiibepOB PEKOMEH -
AYETCS NMOAAEePXKUBATL OCEBYIO HArpy3Ky IPU NPOXOXIAEHUU TIEPBOTO
meTpa 10 kH, 3arem ysennuusats ee 10 20 KH npwu yacrorte BpanieHus
poropa 1,0—1,66 c!.

CoueraHue otkyioHuTesss MOJI u paiidbepa PY oOecrieunBaet Jiyy-
ILIME YCJIOBUS BCKPBITHUS «OKHA» B KOJIOHHE.

8.2.16. ®pesep-paiibep ®PJI-143 (Taba. 17) npesHa3HayeH Takxe
IUISI TPOPE3aHusl «OKHAa» 3a OIUH NMPOXOI U UMECT pecypc — ABa «OKHa»
npu Harpy3ke 30 KH u yactote BpaleHus 1,66 ¢,
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8.2.17. Kommnekt pexyiuero mvHctpymeHTa KPW3 (Tabn. 17) Bkiio-
yaet pesep-paidep U ppesep-10J10T0. C MOMOIULIO TIEPBOro, UMEIO-
1Iero HanpasJsIiOIIMH LIUTOK, JOCTUTAeTCS MJIABHBIM BHIXO U3 KOJIOH -
Hbl. Ppe3ep-10J0TO KATUOPYET «OKHO» U YacTb CTBOJIA 32 HUM, YTO
rapaHTUPYET MPOXOXKIAECHHUE A0JIOTA JIOOOro TUIAa COOTBETCTBYIOLLErO
pasMmepa. IIpu npoBeicHUN padOT MOANECPAKHUBAIOT OCEBYIO HArPy3Ky
10—20 xH u yactoty Bpawenus 1,0—1,33 ¢\,

8.2.18. J1ns mOoBLILLIEHUST HALEXKXHOCTH ITPOPE3AHUS «OKHA» B KOJIOH -
HE Ha BCIO IUTMHY LIeJeCO00pa3HO NMpUAEePXKUBATHCH CJIECAYIOLETO.

8.2.18.1. HezaBuCcHMO OT UCTOJIL3YEMOTO Ppe3epa-paitdepa rnepuo-
HayaJIbHOE Npope3aHre «OKHa» ocyuecTBIdaTh paitbepom PPC-168-1
Ha BCIO JUTUHY «OKHa». EclIH XKe paitdep npexaeBpeMeHHO U3HOCUIICS
10 MOJIHOTO NMPOXoaa «0KHa», 3aMEHUTD €ro aHaJIOTUYHbIM U MPOJI0J -
JKUTh padOTHI.

8.2.18.2. PaciiupeHue 1 KaIMOpOBaHUE «OKHAa» OCYLUECCTBJISAITD OJI-
HUM U3 KOMOMHUpOBaHHLIX paitdepoB (PIIM, PY, ®PI1).

8.2.18.3. PexxyuM npOMBIBKH JOJIXKECH 00€CIeYrBaTh CKOPOCTb BOCXO-
JSILIErO0 MOTOKa B KOJIbLEBOM ITpocTpaHcTBe HEe MeHee 0,8—1,0 M/c, Tak
KaK NpH1 MEHBLUUX CKOPOCTSX Ha 3aD0¢ CKaIrvIMBaeTCs MeTaJlJINUeCKas
CTpYKKa, IIPUBOASLIAA K IPEXIECBPEMEHHOMY U3HOCY paiibepa U T.11.

8.2.18.4. Ilpu dpe3epoBaHUM HE OOMYCKAECTCS MPEBBIILIECHUE pe-
KOMEHIYEMbIX OCEBbIX HArpy30K, YTO MOXET OOYCJIIOBUTD ITpeXAEBpe-
MEHHBIN BbIXOJ paiidepa U3 KOJIOHHBI, a TAKXE OMACHOCTh CMEILECHUS
KJIMHA KaK B BepTUKAJIBHOM, TaK U B paJUaJIbHOM HarpaBjieHUH, UTO
NPUBEICT K MOTEPE «OKHa».

8.2.18.5. Bo uzbesxkanue noayueHUs YKOPOUEHHOI0 «OKHa» HaJl paii-
O0cpoM HeoOxonuMoO ycTaHaBIUBaTh Y b'T ¢ 0oJiee BbICOKOM XKECTKOCTLIO,
yeM y ajiemeHTOB KHbBK, npeaHasHayeHHOM 1151 1ajibHEMLLIETO UCTTOJb-
30BaHNS, a TaKXKe MIaHUPYEMOM K CITYCKY 00CaqHOM KOJOHHHI.

8.2.19. Onepaunio MOXHO CUUTATh 3aBepLICHHOM, €CJIN MOCJIE Ka-
JIMbpoBaHUd nocjeqHUH panbdep 0€3 MpOMbIBKU U BpallleHHUsI CBOOO/I -
HO 0€3 MOCagoK MPOXOIUT YEPE3 «OKHO».

8.2.19.1. B ciiyyae coBMeNeHMs onepauuii 1o yCTaHOBKE KITMHOBOTO
OTKJIOHUTENS C KOMITOHOBKOU 1S ppe3epOoBaAHUA 00CATHOUN KOJIOHHEI
MOPSO0K UX BBIMOJHEHUS CJICAYIOILINH.
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8.2.19.2. Ilocne O3Ll monOypuTh LIEeMEHTHBI MOCT C TAKUM pacye-
TOM, YTOOBbI KJIMHOBOM OTKJIOHUTEJIb Obl1 YCTAHOBJIEH HA 4— M BbILLIE
HUXXKHEW ouepeaHOU MY(MTEI 00CanHOM TPYOBI.

8.2.19.3. Coopars KHBK B Takoii nocyiie10BaTeJJIbHOCTU: KJIIMH-0OT-
KJIOHUTENb, CTAPTOBLIN (ppe3, OAHA OypuIbHas Tpyda, YCTPOMUCTBO 1S
OPUEHTALIU M.

8.2.19.4. Cnyctuth KHBK Ha OypunbHbIX TpyOaX 10 UCKYCCTBEH-
HOro 3a00s1, He JOIMYyCKasl MocaJoK U pe3Kux cpbiBoB. CKOPOCTh CITyC-
Ka He bonee 0,25 m/c.

8.2.19.5. CoeanuHuts pabouyio TpyOy (KBaapar) ¢ OypHUJIbHBIMU TPY-
0aMH, He J0NYCKasli NOBOPOTAa KOJOHHbI OYpUJIbHBIX TPYO.

8.2.19.6. BbI3BaTb LMPKYJISILIMIO U TTIPOBECTU MPOMBIBKY CKBaXKUHbI
HEe MeHee JABYX LIMKIIOB.

8.2.19.7. IlpoussecTy opueHTUpOBAHUE U YCTAHOBKY OTKJIOHHUTENS.

8.2.19.8. 3aMEHUTDb B CTBOJIE BOAY Ha OypOBOIt paCTBOP BSI3KOCThHIO HE
MeHee 30 ¢, noaaepxkuBars pacxon 9—10 j1/c (0,009-0,01 m*/c), BKIIO-
YuTh potop. CKopocTh BpalueHus poropa 1,0 ¢! (60 06/MuH).

8.2.19.9. lonycTuUTh CTApTOBLIN (PpE3 A0 «TOJIOBEI» OTKJIOHUTENS U
NMpoUu3BecTU ppe3epoBaHue KONOHHBI ¢ Harpy3koi 0,5—1,0 . B Takom
pexxumMe npoiitu 0,7—0,8 M.

8.2.19.10. Ilpopaborats uHTEpBan 4 pa3a, NpOMBITL 3a00# 10 I0JI-
HOrO BbIXO[a METAITUYECKON CTPYXKKHU. [TOAHATE OYpUIIBHBIN HHCTPY-
MEHT CO CTAapTOBBLIM (PPE30M.

8.2.19.11. CobpaTtb KOMNOHOBKY: OKOHHbIN (ppe3, pandep, mepe-
BOOHUK, oHa OypuiabHag Tpyoa, 100 M YBT.

8.2.19.12. CnnyCTUTb KOMITOHOBKY Ha OYpUJIbHOM UHCTPYMEHTE, HE
NOXOA51 2 M 10 «TOJIOBBI» OTKJIOHUTEJIS1, BbI3BATh LMPKYJIALMIO, POpa-
O0OTaTh MHTEPBAJ, B KOTOPOM paboTas cTapTOBBIi (ppes 2 pasa.

8.2.19.13. IlpoMbiTh 320011 B TeueHue yaca. [1ogHSITb HHCTPYMEHT.

8.2.19.14. CobGpaTb KOMITIOHOBKY: OKOHHas (ppe3a, 2 paibepa, ne-
pesoaHuK, 100 M YB'I, pasmepsl cornacHo ta01. 25.




Cepusi 08 Boinyck 12 49

Tabauua 25
I namerp o0caaHON KOJIOHHBI, MM 146 “
JAnamMeTp OTKJIOHUTEIST, MM | 114.3 139,7
Jnametp crapToBoro ¢pesa, MM | 119,0 145.,0
JnaMeTp OKOHHOTrO (hpe3a, MM | 120,6 146,0
JluaMeTp nepBoro paiibepa, MM | 120,6 146,0
JInameTp BTOporo paiibepa, MM 121,0 146,0
JHuamerp YbT, MM 108 108
JIunameTp OYpUJIBHBIX TPYO, MM 73 73,89
Huamerp nojora, MM 120.6 139,7; 146
[Iunamerp 3aboiiHoro apurarens, Mm 105, 108 105, 108, 127
HuaMeTp LeHTpaTopa, MM 118 138, 144

8.2.19.15. CniyCTUTBb KOMITOHOBKY 10 «I'0JIOBbI» OTKJIOHUTEJISI U ITPO-
paboTaTth NpeabIayilMii MHTEPBAJ 3ape3Ky 3 pa3sa.

8.2.19.16. I'lpoBectu 6ypeHue 10 cepeaHbI BToporo paitdepa. [Tpo-
padoTaTh UHTEPBAJ 1O UCUE3HOBEH WS ITOCANOK U 3aTsIXKEK.

8.2.19.17. I1poBepUTh HEOOHOKPATHO NMPOXOXKIACHNUE WHCTPYMEHTA
BBEPX U BHU3 B «OKHE» Oe3 BpalleHUsl. [lepeMelieHHUe JOJXXHO OCY-
LLIECTBIATHCS 0€3 1OCanoK U 3aTsXKeK.

8.2.19.18. Il1poMbITh 3200i1 10 NpekpalleHUs BEIX0Aa MCTAJLJIMUEC-
KON CTPYXKH.

3.2.19.19. KauecTBO 0YMCTKH CKBa>KMHBI OT METAJNIMYECKOM CTPYX-
KU ITPOBEPAETCA CITYCKOM MarHUTHOrO (ppe3epa. Jlnametp MarHUTHOro
(bpe3epa 10KEH COOTBETCTBOBATh BHYTPEHHEMY IMaMETPY IKCILUIyaTa-
LIMOHHOW KOJIOHHBI U IMAMETPY BbBIPE3aHHOTO «OKHa».

3.2.20. CnycTuTh B CKBaXXVHY KOMITOHOBKY JUISI POTOPHOTO Oype-
HUS C TPEXIIAPOLICYHBIM I0JI0TOM, COOTI0AAad OCOOYI0 OCTOPOXHOCTE
[IPY NOJIXOJIE K BbIPE3aHHOMY «OKHY». 3a 5—10 M 10 «OKHa» BKIIIOYUTD
HHUPKYJAALNAIO U C BpallleHUEM pOTOpPd CO CKOPOCTHIO ITOJAA4YU UHCTPY-
MeHTa He Oostee 0,1 M/c nmpoiadsoHpoBaTh «OKHO». B ciayyae «mof-
KJIMHUBAHUS» 10J0TA U3BJIeUb UHCTPYMEHT M3 CKBAXXUHBI U ITpopado-
TaTb «OKHO» paidepoM. B ciyyae cBOOOAHOIO MPOXOXIACHUS O0J0Ta
B KOJIOHHE YIJIYOUTH HOBBIN CTBOJ CKBaXXUHBI Ha 20—25 M. IIpOMBITH
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CKBaXXMHY B TeueHUE 1,5 HUKIa UUPKYJISILUMHU U U3BJIeYb UHCTPYMEHT
U3 CKBA>XUHHI.

8.3. Bo3MoKHbIe HEUCITPABHOCTH NPH padoTe TEXHHYECKUX CPEACTB
H CIIOCOObI UX YCTPAHEHHUS

HeuncnpaBHOCTH, BO3MOXXHEIE IPU BhIPpE3aHUU Y1aCTKOB 00CaiHOI
KOJIOHHBI, ITpUBeeHbI B TabJ1. 26.

Tabauua 26

HaunMmeHoBaHUE He- | BepositTHasi npMuMHa MeTtoa ycTpaHeHUS

HMCIIPABHOCTU. BHe-

IITHHE MPOSIBJICHUS |

1 2 s 3

[Tocaaku Bripe3ar- | CmaTve KOJOHHBI [IpopaboTaTh KOJOHHY pal-
LIEro YCTPOMCTBA IPH OepoM U npoabJIOHUPO-
CIYCKE B CKBaXXHUHY BaTb
[Tonnoe unu yactuu- |HerepmeTnuHoCcTh |JINKBUAUPOBATE HETEPME-
HOC OTCYTCTBME LIMP- |KOMOHHEI. Ilormouie- | THYHOCTD 3aKaUKO LIEMEH-
KyJsiiuUd OYypOBOTO|HHEe pacTBOpa B UH- | THOro pacrsopa. Mcronb3o-

pacTtBopa TEpBaJie BbIpe3aHMs | BAaTb OypOBOM paCTBOP C HYX-
KOJIOHHBI | HEIMH IMapaMeTpaMH

[loBbilleHUE aaBie-|3adbuTo orBepcTHe Ha- | [loaHATH Bhipe3alolee yCT-

HHUSI B HATHETATEJILHOU | CAAKH pOMCTBO, pa3odpaTb U IPO-

JINHHUH B MPOLECCE BbI- YUCTUTb OTBEPCTUS

pe3aHus

[loHuxeHue naBneHus | PaambiTo orBepctue | [loaHATh BhIpe3aloliee yCT-
B HArHeTaTe/AbHOM JIU- | HacagKu. Herepme- | poiCTBO M 3aMEHUTh Hacal-
HHUM B [IPOLIECCE BLIPE- | TAYHOCTh OYpHUABLHOM | KY. JIMKBUIUPOBATL HErEpME-
3aHUS 00CaJHOM KO- | KOJIOHHBI TUYHOCTb 3aMEHOH Je(eKT-
JIOHHBI HBIX TPYO, 3aMKOB U T.1I.

O6cagnag konoHHa|HerepmeruuHnocTh|JINKBUAMpPOBATE HETEPME-
He npopesaercs. Ma-|0ypuJIBHOH KOJIOH- | TUHYHOCTB. [ IpoBepUTH cOOP-
JIO€ KOJIMYECTBO WJIN |HBI. HenpaBuibHas | Ky BbIpe3alollerc yCTpomc-
OTCYTCTBUE CTPYXKKHU [ cOOpKa BhIpe3alollero | Tea

MeTalsia B BBIHOCUMOM | YCTpOMCTBA

pacTBOpE
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1 2 3
NHcTpyMeHT «fipoBa-|{Pe3nun cpadoTtanbl | [logHATE BeIpe3alolee yCT-
JIUBAECTCSI» MNOJIHOCTBLIO, HENO- |POUCTBO U 3aMEHUTD PE3LLbI

CTATOUHOE KOJIn4YeC-
TBO IPOKAYUBaEMOH
XKHUAKOCTH, Pa3MbITO
| OTBEPCTUE HACAAKU |

Pe3koe yBennueHue|Pe3usl ycrpoiictsa|llpunoaHars ycTpoicCcTBO,
MEXaHUYECKOH CKO-|M3HOLILUECHBI MO MEPU- | YBETUYHUTD IPOMBIBKY U MOB-
pocTtu 0e3 yBesTMUeHUs | pepuM U padoTaloT | TOPHO Pe3aTh TOT Ke YUaACTOK

OCE€BOM HArpy3ku BHYTPU KOJIOHHBI KOJIOHHBI. B cnyyae Heynauu
NMOAHATbL YCTPOUCTBO, 3aMe-

HUTDb pe31ibi 1 NOBTOPHO TOP-

LICBATH TOT XK€ YYaCTOK

[1pu BeIKTIOUEHUU Oy- [ [TpyXuMHa He BO3-|IIpOMBITE U CcMa3aTh LUM-
POBOro Hacoca pe3lbl | BpalllaeT TOJIKATENb C |JIUHAP, MOPILIEHDb, TOJKA-
YCTPOYICTBA HE yTarll- |MOpPIUHEM B KpaiHee [ Teab. [IpoBepuUTh COCTOAHUE
JIUBAIOTCS B Ma3bl KOP- | MOJIOKEHUE U3-3Aa 3a- | IPYKHUHBI

nyca OUPOB, IPA3U U T.IN.

IX. SAbYPUBAHUE JOITOJIHUTE/IIbHOT'O CTBOJIA

9.1. B 3aBUCMMOCTH OT TEXHOJIOT MU BbIpE3aHUs IKCIUTyaTallMOHHOM
KOJIOHHEI U NMPOEKTHOro npoduis Beioupaercsa Tun KHbK.

9.2. 1o Hauas1a 3a0ypuBaHus 111 oOecriedeHUS KOHTPOJIS IpolLiecC-
ca 3a0yprBaHHA HOBOTO CTBOJIA IO LIIJIaMy OYpOBOil paCTBOP MEHSIETCS
WJIN TLIATEJIbHO OYHUILAETCH.

9.3. B ciiyuae ¢pesepoBaHust 00cagHOil KOJTOHHBI HA TEXHUYECKOM
BOJIE MepPEX0/1 C BOALI Ha INTMHUCTBIN OYpPOBOH paCTBOP OCYILIECTBIISAETCS
yepe3 KOJOHHY OYPHIILHBIX TPYO € I0J0TOM, CITYLIEHHBIX B CKBAXKUHY
1o 3a60s1. Criyck YbBT unu 3a00itHbIX ABUraTeneit as nepexoaa Ha oy-
POBOU pacTBOP 3arnpeliaeTcsl.

9.4. B 3aBUCUMOCTH OT YCJIOBH I ITIPOBOJIKH CKBa>KHMHbI pPEKOMEHTY -
€TCS BBOJ B OYPOBOI pacTBOP CMa3bIBAIOILMUX JO0OABOK.

9.5. Beibpatb 1 cobpatb opueHtupyemyo KHBK ¢ ncnonbs3oBaHuem
BUHTOBOTO 3a00MHOro aApurartens. TexHuyecKue XxapakTepuCcTUKU BUHTO-
BbIX 3a00MHBIX JABUTaTesIei MpeacTaBaeHEl B TadJ1. 27, 28 v B |28, 30].
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[lapaMeTphl

TexHnuyeckne XapakTepucTHKU

[1Indp asuratend

11-48

duamMeTp Kopny-
ca, MM

48

[ 111-54| 0-75

54

-85

111-88 I T101-88 |

76

JI1MHa aBUrare-
JIsl, MM

1850

HuaMeTp J0J10T,
MM

JUIUHA IWNMUHAENS
110 MECTa UCKPUB-
JIEHUS, MM

| 59—

76

2230

59-76

88

JI-95

95

3820 3235| 3230 l 2995

83—
98,4

98,4—1

1160 | — ' — | 1455 530

YrJ1bl UCKpUBJIE-

HHUA MEXY CeKLIU-

SAIMU, Irpal
JI/IMHA aKkTUBHOH
YaCTH CTATOpa, MM

0,5—
0,75

20,6

2640

112,0—
139,7

0—3

KuHeMaruueckoe
OTHOLUEHHUE pado-
YUX OPraHoB
Pacxon padboueit
XMUAKOCTHU, JI/C

| 2000

1220

1080

3/6

6/7

Yacrtora Bpalle-
HUSI B PEXUME
MaKCHUMaJIbHOH
CKOpPOCTH, C!
KpyTsaiuuid Mo-
MEHT B PEXKHME
MaKCUMAaJIbHOU
CKOpoCTH, KH

0,08

3—7

3,

0,11

[lepenan gaBie-
HUST B peXXHUMe
MAKCUMAaJIbHOH
ckopocTu, Mlla

4,0—
5,0

4,5—
50,5

0,8—
0,9

5-5.0

0,5—

0,7

6—10

2.0—
3,3

3,0
9,0

60— | 45—

3,0

0.6— |
0,9

6,0
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Tabauua 27
npurareyeii HI1O «byposas TexHuka»
HIudp aBurarens
I1- HF—I n- [po-|ap- | ar-| ak- [ ak-| ak-| at- [ ap- [Ari-
| 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 I 5800 '4830
120,6—151,0 | 120,6—151,0 139,7—165, 1
RO R |
1670| 825 l — [1450]1770] 650 | — | — l — -2135]2400 1280
0—3 — -3 [0—4| — | — [ = [0-]0=3] 0
2.5 2.5
11500 [ 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
610 | 6= | 4— | 6— 3—6 | 6— | 6- 12—20
I 12 |12 | 12 | 12| 12 | 12
26-[2,4-[1,2—10,5—]1,9-]1,3— 1,3—(2.0—| 1,8—3,0
3814024153725 2.5 | 4.0

08—10,6—|1,5—|1,2—[1,3—[0,8—1]2,0-[0,8—]0,5— 3.0—4.5
1411010301032 261 1,3

15,0—]4,0—[5,0-13,0-]6,0—13,5-] 5,5~ [3,5-13,0- 6,0—12,0
80 | 7,0 [10,0] 8,0 |12,0] 5,5
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Tabauua 28
Texnuyeckas xapaKkTepHCTHKA BUHTOBBIX 3200iiHBIX ABUraTE€eH

Sperry Drill®

Hapyx-|duamerp| [Iponsso- |Ckopoctb| Makc. | Ile- [3axon-|/dnuHac
HbIM | CKBaXXM-| HOUTEJL- | Bpallle- | KpYTS- | penaja | HOCTh | peryjim-

Ava- | Hbl, MM | HOCTb Ha- | HUS 0- | LIUA |#aBie-|{ BUH- | pYEMbIM
METP, COCOB, |HOTa, 00/ [MOMEHT, | HuA, TOBoﬁI KOpITy-
MM | M3/c (x107%)  MuH Hwm MIla | napel | coM, M
44,45 1 47,625—10,63—1,26 | 620— 0,03 l 396 | 1/2 3,75
69,85 1240
44,45 147,625—10,63—1,26 | 310—-620| 0,03 1,96 | 1/2 | 3,75
69,85 o
60,325 | 73,025— 1,26—3,15l 550— | 0,13 | 6,03 ] 12 | 4,88
B 88,9 | 1375
60,325 | 73,025— 1 1,26—3,15| 274—685] 0,11 303 | 1/2 4 88
| 88,9
60,325 [ 73,025— 1 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 7,25
120,65 | 1
85,725 1 98,425— | 1,89—-6,93 { 98—360 | 0,76 5,64
| 120,65 | |
85,725 1 98,425— 1,82—6,93| 48—176 | 0,94 5,64
| 120,65 B
92,075 | 101,6— | 5,04—8,83 [ 242—-565| 0,50 3,79 | 1/2 7,22
| 149,225
92,0751 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
~ l19225) 1009 | | _
120,65 [149,225-[6,30—12,61] 225-450 | 0,60 | 2,62 | 1,2 | 7,1
200,025 o
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

i e
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9.5.1. BcoctaB KHBK ycTaHoBUTB Te-
JIEMETPHUYECKYIO CUCTEMY C THPOCKOITHYEC-
KUM JAaTYUKOM WJIN YCTPONUCTBO MO CITYCK
TMPOCKOMUYECKOTO MHKJIMHOMETPA.

9.5.2. UuTeHCcuBHOCTL HabOpa 3eHUT-
Horo yria 1id opyeHTupyeMoelx KHBK Ha
0a3e cepMMUHbIX BUHTOBBIX IBUraTeNeii-OT-
KJIOHUTEJIEU TIPU YIJIE TIEPEKOCA OCeil 3a-
ooitHoro asurarens 1,0 u 2,0° MoxXeT cocTa-
BUTb COOTBETCTBEHHO 1,1—2,0 rpag/10 M
n4,7—6,5 rpan/10 m.

9.6. PacueT OTKJIOHAIOIIUX KOMITOHO-
BOK HU3a OYPUJIILHON KOJIOHHBI JU14 3a0Y-
PUBaHUS U OYPEHUS NOMOJHUTENBHOTO
CTBOJIA CKBAXXUHBI MOXKET MPOU3BOAUTH-
CSd B COOTBETCTBUU C PACUETHON CXEMOU
C MCIOJIb30BaHUEM NMPOrpaMMHOTIO obeC-
[IeyeHUs! /sl IepCoOHaNBHBIX KOMIIBIOTE-
poB, HanpuMep 1o nporpamMMe «NNB» u
ap. [5, 18].

9.6.1. Ilon oTknoHgoeit cunoit no-
HUMAETCA MornepeyHas COCTaBJISTIOLIAs
CHJIbI, AE€HCTBYIOLLE HA 10JA0TO.

9.6.2. BesinuMHa OTKJIOHSIOUIECH CUJIbI
3aBHUCHUT OT Pa3MEPOB U JKECTKOCTH BUTa-
TEJS1, YIJ1a MEXIY OCSIMU UCKPHUBJIICHHOTO
repeBOAHMKA, IMaMeTpa CKBaKMHBI, oce-  DHC. 4. PacucTHas cxema
BOI1 HArpy3KH. KOMITOHOBKM HH32

9.6.3. 3HaueHUe OTKJIOHSIOLIEN CUJIBI OypHABHOH KOJIOHHEI €
OMNpeacaseTCs C YYETOM YKa3aHHBIX pak- ABHTATEAEM=OTRTORATEACN

. 19 3a0ypUBaHUS
TOPOB MPU YNPYTOM B3aUMOMCUCTBUM | L o0 o Or0 CTBOA
[J1eY ABUTATES-OTKIIOHUTEIS CO CTBOJIOM CKBAKUHBI
CKBa>KHUHBbI B COOTBETCTBUU CO CXEMOM, KO-
TOpasi NpUBEIAEHA Ha puc. 4.

o
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B pacueTHO# cxeMe MNPUHSITO:

B TOUKe x = (0 — 1mapHUpHas ornopa;

B TOYKe X = L — ToYye4yHas oriopa;

BTouke Xx= L+ L nx=L+ L + L — TOuKH KacaHUs ABUTaTEIS -
OTKJIOHUTEJISI CO CTEHKOM CKBAXXHUHBI.

9.6.4. IuddepeH1inaiibHble ypaBHEHUS Nepepe3bIBalOLILMX CHII, eiiC-
TBYIOLIMX B CCUCHMSIX YYacTKOB L, L, L OTKJIOHUTEJIsl, UMEIOT BUJL

EJy” + Py + F+xgsiny—
—xy'gcosy=10 (25)

M 3allKMCBhIBAIOTCS IJISI KaXAOro yyacTKa ¢ COOTBETCTBYIOHUIUM HH-
JIEKCOM.

9.6.5. IpaHUUHBIE U CONMPSKEHHO-TPAHUYHbIE YCIOBUA NPEICTAB-
JISIIOTCS CJIEAYIOLIUM 00pa3oM:

B TOYKe x = {} y=c,y’ =0;
B TOYKE X = L y=0,y=0,y"=y —o ,¥y =y’ (26)
BTOUKex =L + L y,=2r,y,=2ry =0,y =y,
BT0l111)<ex=DL+Ll+Lc y,=0,y,=0,y,"=0,

rpe r=— ; —— palHaJIbHbII 3a30p MeEXIYy OCIMU KOpIryca JBuUra-

TeJISI-OTKJIOHUTENS U 00CaaHOM KOJJOHHOM, M;

— BHYTPEHHUI IUaMETP 00CaJHON KOJIOHHDI, M;

— JIMaMeTp Kopriyca IBUraTejIa-OTKJIOHUTENS, M;

— PAIUAJIBHOE CMELLEHHE OCH I0JI0TA OT OCU CKBAXKUHBI, M;

— IHUaMeTp CKBAXKUHBI, M;

— JUaMETP A0JI0Ta, M;

— YIOJI MeXAY OCAMH UCKPUBJIEHHOIO nepeBoaHUKa,

pan;

— 3C€HUTHBIM YIOoJl CKBAXXUHBbI, Paj;

— OceBas Harpyska Ha aoJioto, KH:

XeCTKOCTb ABUraTesi-OTKJIOHUTeENS Ha U3ruo, KkHm?;
— BEC €AUHULBI IJIMHBI ABUraresst ¢ y4eTOM IUIOTHOCTU

OypoBoro pacrsopa, KH/M;
F — TMonepeyHast peakuus Ha ornope, KH.
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9.6.6. Panuyc uckpusiieHMs cTBOJIa CKBAXUHbBI NPU OYPEHUU OT-
KJIOHUTeJeM Ha 0a3e ruapaBinyeckoro 3a00ifHOro gpurartess C O4HUM
YIJIOM MepeKoca oceil HaxoaUTCs no opmyJie

[ +1,
A A’ 27

25in(y~p) (47)

rae [, — JUIMHa BEPXHEro Iuieya OTKJIOHUTEIST, M,

Y — YIroJ I1epeKoca ocer OTKJIOHUTEN S, Tpal;
B — yron HaxjoHa HUXHETO TU1eua OTKJIOHUTESI K OCHU CKBaXKH -

HBbI, I'pal,
3 t D —d,
= arctg :

21 (28)

rae d_ — JUaMeTp OTKJIOHUTENS, M.

9.6.7. 111 OTKJIOHUTENS C JOTOJHUTEIbHBIM KPUBBIM TNEPEBOIHU -
KOM Ha 3a00MHLIM ABUTATEJIEM WJIN APYTUX KOHCTPYKLINH ITPU pacue-
TC paauyca UCKpPUBJIEHUS pEKOMEHAYETCS IMOJIb30BaThCS (POPMYyIaMu,
IIPUBECIACHHBIMH B [4—06].

0.7. Cnyctuth opueHtupyeMyio KHBK Ha OypuabHbIX Tpydax no
BEPXHEI OTMETKM BbIPE3aHHOTO y4acTKa 00CaHO KOJIOHHBI.

9.8. CopueHTUpOBaTh ABUTaTeJb-OTKJIOHUTEJIb B IIPOEKTHOM Ha-
MpaBJ€HUU C YUYETOM 3HaueHUST pacyCTHOTIO yIjia 3aKpy4yUBaHUSsI OY-
PUWILHOU KOJIOHHbI OT PEaKTUBHOIO MOMEHTA 3a00MHOIC ABUTraTeN .

9.9. Ilpuctynuth K 3a0ypyMBaHUIO CTBOJIa B UHTEPBAJIE, paBHOM
IJIMHE HUXXKHETO fiedya OTKJIOHUTEIISI HECKOJIBKUMMU IMojgayaMy d0J10-
Ta NPU MUHUMAaJILHOM OoceBOiT Harpy3ke. Kaxkayio nociaeayouyio rno-
a4y HAYWHATh HUKE OTMETKHM Hadaja npeabiayiieH rnogayu He dosee
yeM Ha (0,2—0.,3 M.

9.10. lanbHeiinlee 3a0ypuBaHUe CTBOJIA OCYLLECTBIISATh IYTEM I10-
JaYyM 0JI0Ta C NOCTENEHHBIM YBEJIMYCHHEM OCEBOM HArpy3Ku J0 OIl-
TUMAJILHOU BEJIMYUUHHBI.

[1pu Beixone Ha 3—4 M HUXXE «OKHA» PEKOMEHAYETCS, HE YITIyOs-
SICh Y HE MEHSIS TTOJIOXKEH WS OTKJIOHUTES, B TeueHUe 3—4 4 npopada-
ThIBATh «XX€J100», 3aTeM HArpy3Ky Ha J0JIOTO MOCTEIICHHO YBEJIUUNBATD
IO MPOEKTHOMN.

© Odopmncune, HT1L «fMpoMbinutennas 6¢3ornacnocts», 2009
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9.11. Tlo cocraBy H1ama, BBIHOCUMOIO OYPOBbIM pPacTBOPOM H3
CKBa)XXUHbI, ONPEACIUTH MOMEHT MOJIHOIO BBIXO/a A0J0Ta B NOPOAY.
YceneurHocTs 3a0yprMBaHUA HOBOIO CTBOJIA ONpPEHCISAETCS OTCYTCTBH-
eM B 1ulaMe ueMeHTHOMN dpakuuu. [locre uero npoOyputh CTBO Ha
3—10 M.

9.12. INoaHATbL OYpUJIBHBIN MHCTPYMEHT M3 CKBaXXUHbI M TPOU3BeEC-
TH 3aMepbl 36HUTHOTO yIJia U a3uMyTa 3a0ypeHHOTI0 CTBOJIa HHKJIUHO-
METPOM uepe3 Kaxabie 1—2 M o1 3a004l.

B cnyyae HeygayHoOro rnpoBeacHUus padoTt 3a0ypuBaHUE MOBTOPSIOT
C YCTRHOBKOI BHOBb B 3TOM UHTEpBaJie IEeMEHTHOTO0 MOCTA.

9.13. Ilpu cniycke OypubHON KOJIOHHBI Ha OUepeaHOE N0JIOJIEHUE
HEO0XOAUMO NMPOU3BOIUTb MPOMEXYTOUHBIE IPOMbBIBKH B KOJIOHHE Ye-
pe3 500 M, B OTKpbITOM CcTBOJIE — Uepe3 200 M.

9.14. BrI30B LUUMPKYIAUUA NTPOU3IBOAUTH IMPU MaJIOK [IPOU3BOAU-
TEJIbHOCTHU HACOCOB, CJielis 3a NaBJICHUEM 110 MAHOMETPY B HACOCHOM
0J10KE.

0.15. B ciayyae nojioXXKUTEJbHOro 3a0ypuBaHUsi HOBOIO CTBOJIA IO
NMPOEKTHOMY Npoduito (npu 3¢HUTHOM yrJjie 6ojiee 12°) BO3MOXKHO
JaJIbHEH I HAOOPp 36 HUTHOIO YIJ1a MPOU3BOJIUTD C NMOMOILBIO HEOPHU-
EHTUPYEMBIX KOMITOHOBOK.

9.16. JInsa crabuan3auMy 3¢eHUTHOTO yrjia BO3MOXHO MCIIOJIL30Ba-
HHWE KOMIIOHOBKY C BUHTOBBIMH 3a00MHbBIMHU ABUTATEJISIMU C IOTTOJIHU -
TeJIbHOM YCTAHOBKOM MEXAY LUNUHAECABHOM U JIBUTATEIbHOU CEKLIUSIMU
LeHTpaTopa fMaMeTpoM Ha 1—2 MM MeHBbllIe, YEM J0JIOTO, B COUETAHU U
c onHoil YBT Han 3a001HBIM ABUraTeJieM.

9.17. B cayyae HEOOXOAUMOCTH CHU2KEHUS YIJIa HAKJIOHA CTBOJIA ITPH-
MEHSITb KOMIIOHOBKM 0€3 OITOPHO-LIEHTPUPYIOILUX 3J1eMEHTOB. [1pr 3TOM
MHTEHCHUBHOCTbL CHUXXEHUS yriia MoxeT focturath 0,6 rpaa/10 M.

9.18. B uengax npoxoxneHus reopusnyeckux npubOpoBs 1St TTpOBeE-
neHust [C B BepxHioto yactb KHBK Bxutrouatorcs S0 M AbT-90x9 mm,
MUWHHUMaJIbHbII BHYTPEHHUH JUAMETP KOTOPbIX PaBEH 34 MM.

9.19. [Ins Gonblie HAASXKHOCTU MPOXOXKICHUSI TIPUOOPOB BMECTO
ABT-90x9MM B KOHKPETHBIX Ie€0JIOTO-TEXHUUYECKUX YCIIOBUSIX MOXHO
HCI0JIb30BaTh AJIIOMUHUEBBLIE OYpUJIbHBIE TPYOhl 0€33aMKOBOM KOHC-

. o
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Tpykuuu (F'OCT 23786—79) ABT-108%x8 MM, MUHKWMabHbIM BHYTPEH -
HUI1 TUaMeTp KOTOPbIX paBeH 56 MM.

9.20. B npouecce yriayojaeHus1 CKBaXXUHb! BCKPBITbIE 30HbI BOJO-
[IPOSABJCHUMN U MOMIOLLIEHUN OYpOBOIO pacTBOpa JOJKHBI ObITh JIUK-
BUIUPOBAHDI.

X. CPEACTBA KOHTPOJIA U UBMEPEHUS ITAPAMETPOB

CTBOJIA CKBAZKHWHbBI U ITOJOKEHHUA OTKIOHAIOHNINX
KHbBK

10.1. Insg uamepeHust HakTUYECKOM TPaeKTOPUM 00CAKEHHOI0 CTBO-

Jla CKBaXXKHUHBI, ITapaMEeTPOB JOIMOJHUTEILHOIO CTBOJA U OPUEHTUPO-

BaHus oTkioHs el KHBK BHyTpU 06canHoit KOTOHHBI M B OTKPbI-

TOM CTBOJIC UCITOJIb3YIOTCS THPOCKONMYECKUE UHKIIMHOMETPB! U MHK-

JUHOMeTpHuecKue teneMerpuueckue cuctemnl (UI'-36, UT'-50, AHT,

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

Tabauna 29

TexHnueckne XapakTepuCTHKH THPOCKONMMYECKUX HHKJIMHOMETPOB
NT'-36, UT'-50 u Tenemerpnueckux cucrem 3TO-2M u CTT3I1-108

[TapaMmeTpsol UT- | UT-

2
JnaMeTp 30H1a, MM
JIIMHa 30Haa, MM
C VIUIMHUTEJEM, MM | | 3260
JIlnanazoH uamepeHus 3eHutHoro|0—-60|0—-60{ 0—-90 | 0—120
yria, rpaj

4 |(Jdvana3oH U3MEHeHUs a3umyra,| (00— 0— — | 6—360
rpan. 360 | 360

> |/[vanaszoH U3MEHEHUS MOJIOKEHUA | — — | 0-360 | 0-360
OTKJIOHUTENIS, rpal

6 |TouyHocTb u3MepeHusa 3eHutHoro| £0,5| +0,5| 0,5 +1,0
yria, rpas |
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60 P/ 085-625-03

7 I TOYHOCTh UBMEPEHHUS a3UMYTA:
B I1arna3oHe U3MEHEHHUS 3¢ HUTHO-

| TO yr1a, rpan;
or2104 +5 | %6 — —
oT 4 10 25 4 | 45 | — _
oT 25 1o 60 +8 | +£10 — —
8 | MUHUMaANBHBIA 3¢HUTHBIA yrosuist| 2 2 --
U3MEPCHMUS a3uMyTa, Irpa
9 |ToyHOCTL M3MeEpPEHHST MONOXEHUA| — — +5 +6
OTKJIOHUTES, TPafL |
10 | MakcuManbHO fonyctuMag temmne-| 60 70 90 100
paTypa npu uamepeHuu, C
11 [OOmuMii BeC BCEero KOMILJIEKTa C 230
[IPUHAUIEKHOCTSIMU B TPAHCIIOPT-
| HOM SILLIIMKE, KT
12 | luameTp kapoTaxHoro kabensi, MM | 9 9 9—12 9—-12
13 | KypcoBoit yxoa rupockonanpu au-| He O0osee — —
HAMHWYECKHUX YCJIOBUSIX COCTaABIISI- +25
eT 3a 60 MUH NpU 3€eHUTHOM VYIJjie
15£2°
Tabauua 30
OcHoBHbBIE TEXHHYECKHE XAPAKTEPUCTUKH TelecucTembl « [Hpoxypcop»
(HT «Kypc»)
[abaputel BHewiHero kopnyca, MM | Jluametp 45*
o Jdinna 2000 -
Jlamna3oH U3MEpPEHUM, Tpal Asumyta 0—360° npu yrne HakinoHa o 70°

3enutHoro yria 0—180°
[lonoxeHust orknonurenst 0—360°

[lorpeiiHocTn u3MepeHus, rpan |Asumyra * 1.5°

JeHHUTHOro HakyioHa +0,15°

| | IlonoxeHus orkioHurensg + 1 °
3aboiiHasa Temneparypa, C 83
JaBnenue Ha 3abo¢, Mlla |110 40*

* Bo3nmoxXHa 1oMoNHUTEIbHAs KOMIUIEKTALLUS KOPIYCOM AHamMeTpoM 50 MM, pH 3TOM naB-
JeHHe Ha 3a00e — 10 70 MI1a.
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Oxonuanue maoa. 30

rora Rrewn x|
120x450%450

[abapuTbl Ha3eMHOro 6J10Ka, MM
JIuHus CBA3M OaHOXWIBbHBII reodU3nuecKuii Kabeb
[IutaHue (Ha MOBEPXHOCTH) Cetb nepemennoro toka 220 B
[Torpebnsgemast MoutHocTh, BT | He 6osee 50

Tabauua 31
Kabeabnas renemerpuueckasn cucrema «Ilunor-bl126-01»

KabenpHada TeJieMeTpHUYecKass CUCTEMA 11 yIipaBjieH Usl OypeHUEM CKBaXXUH Mo
3anaHHOM TpaeKTopu «[Tunor-bI126-01» npennasznavyeHa st paboThl CO CTAH-
NapTHBIM OJAHOXUJILHBIM reopu3nueckuM kabdesem KI'1x0,35-10-130 npu -
He He 0onee 4000 M (Mnu apyrum KabesneM ¢ aHaJIOTMUHBIMU ITapaMeTpaMH )
Pabouue yCa10BUS 1151 CKBaXXHHHOM YacTH:
nasineHue no 60 MIla;
3a00i1Hag Temneparypa (B 3aBUCUMOCTH OT BapHaHTa UcnosiHeHus ) 1o 85 °C,
125 °C;
arMocepHoe nasineHue 100** kI1a (7505 mm pT. cT.);
HanpsXeHue NUTaHug (B 3aBUCUMOCTHU OT BAPUAHTA NMOCTABKH):
a) aBToMoOWIIbHAaA GopToBas ceTh 11—13,8 B nipn Toke Harpy3ku 1o 7 A;
0) npoMbllLIeHHast onHogasHag cetb 50 Ty, 220+ B
TexHuuyeckue naHHbIE

Tenecucrema obecrneumnpaer:
N3MEPEHNE YITIOBbIX NTApaMETPOB TPACKTOPUU CKBAXKUH;
M3MEPEHUE TEMITEPATYPBI;
U3MEPEHUE YPOBHSI BUOpALIM;
onpeneaeHue yria yctTaHOBKH OTKJIOHUTEI;
pacyeT TPACKTOPHUU CKBa>XMHbI U BbIAauy MPOrHO30B 10 TPaeKTOPHUH
[lepeueHb U3MEPSAEMBIX TapaMETPOB U OCHOBHbIE ITOTPELLIHOCTH:
MarHMTHBIA a3UMYT, rpas 0—-360;
3eHUTHBIN YTOJ1, rpal 0—180;
yroJa YCTAHOBKH oTkyioHuTeNd, rpag 0—180;
TeMmneparypa, "C 0—120
[lorpeuiHocTH U3Mepenus, He Oonee:
a3zuMyTa, rpan ]
3¢HUTHOTO YIJ1a, rpaj 0,
I
2

YIJ1a YCTAHOBKH OTKJIOHUTES, Ipall
reMniepatypbl. "C

— TR - — -
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Tabauua 32
Texnnyeckne XapakTepuCTHKH TejieMeTpudecKoil cuctemnl 3TC

HaumeHoBaHHue napaMeTpa JHuamna3oH u3- | IlorpetiHOCTE
MEPEHUH

3eHUTHBII! YIOJI | 0—130 10,1
A3UMYT 0-360 +1,0
OTKIJIIOHUTEJIb 0—360 +1.,0

Bo3MOXHOCTb U3MEpEHUS YIJIOBBIX [IAPAMETPOB B «CTATUKE» 0€3 LIMPKYIISI-
MK OYpOBOIO pacTBOpa

Bo3MOXHOCTb M3MEPEHUS KAXKYILErocs CONnpoTUBIIEHUs1 ropHbIX nopo (KC)

Om/Mm 0—200,0

B0o3MOXHOCTb U3MEPEHUSI TEXHOJIOTHYECKUX NTapaMeTPOB:
yacToTa BpallleHUs 3a00MHOro ABurareiis, 00/MUH
yacToTa BpalleHus TypdoreHeparopa, 00/MHUH
TeMnepartypa Ha 3aboe, "C

MaxkcuManbhas pabouas Temrieparypa, ' C
MaxkcuMaiibHOe runpoctatiueckoe nasieHue, Mlla

Pacxoa npoMbIBOYHOI XKUAKOCTH, J1/C 12—-20
MaxkcuMaabHbIE PACTSTMBAIOLIME U CXKUMAIOILIHUE HATPY3- 500
K1, KH

Makcrmaibiblil Bpalaounid MoMeHT, KH/M 20
MHUHVMaJIbHbII paauyc KPMBU3HbI CKBAXKMHBI, M S0
MakcuManbHasg JocTUrHyras rayoruHa padboThl KOMILIEKCA 3400
[10 BEPTUKAJIU, M | |
Coaep:kaHHe 1ecka B pacTBope, % <3
HapaboTka Ha oTKa3, He MeHee, U 100
JlnaMeTp CKBaAXXUMHHOM YacTH TEJIECUCTEMBI, MM 108
JInuHa TenecucTeMbl B coope 0€3 IMaMarHUTHOTO YAJIN- 3,0
HUTEJSI, M 1 o
AJ1MHa IMaMarHUTHOro yIUIMHUTENS, M 2X2
Macca TenecucteMbl B cOOpe 0€3 JMaMarHUTHOIO YIUIU- 120
HUTENSI, KD e |
lIpucoeanHuTeIbHbIE pe3bObl 3aMKOBbIE

Matepuaj KOPNYCHBIX AeTalIeH TEJIECUCTEMbl — HEMArHMTHAS CTAIb

e bl el _ il
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Tabauua 33
TexHnyeckue XapakTepuCTHUKH HHKJIIMHOMETPOB H TeJIeMEeTPHYECKHX
cucteM (SPERRY SUN)
[TapaMeTphl | CpenctBa U3MEPEHMUS
Muo- | Cucrema | MWD | [u-
roTo- | OpUEHTH- pocC-
yey- | poBaHMS KoT
HbI SRO
JilvaMeTrp 30H1a, MM 44,5 44,5 88,91 | 44,5
. o 120,7
JITUHA 3a1UTHOIO KOXyxa, MM 1829— | 1829— [ 6400— | 2743
B 2743 11000
MakcuMaJIbHO fonycTuMasa temrepa-| 125 125
Typa, C -
[lpenesnpHoe 3a00iiHoe nasnenue, MIla| 102 103,4 | 66,8
M cTouHuK nUuTaHus 11 6a- 90— —
tapeit | 260 B,
MepeMeH-
| HbIM TOK |
O0beM MaMATH, TOUKA U3MEPEHUS 1500 | 3anuch Ha NOBEPXHOCTH
JlnanasoH usMepeHus 3enutHoroyrna, | 0—180 | 0—180 | 0—180 | 0—180
rpal L o |
Jduanason usmepenus azumyra, rpag | 0-360 [ 0-360 | 0—360 | 0—360
JAnanasoH uaMepeHus NOJOXEHUT OT-| — 0—-360 | 0—360 | 0-360
KJIOHUTEJIS, Ipal
TouHOCTb U3MeEpeHHs 3eHUTHOro yraa,| *0,1 +0,1] +0,2 | 0,25
Irpal L |
TouHocTb M3MEpEHHUS a3UMyTa, rpal x1 n 1,5 | £1,5
PexoMmeHnyeMoe cofepxaiue necka, % | — — 2 —
MuHHUManbHOE BpeMs1 OOHOBJIEHUS
JAHHBIX, C:
UHKJIMHOMETPUH — — 9,3 —
ramMmMa Kaporaxa — — 11,3 —

© Odopmiacnuc. HTH «ITpombiticHHas 6¢3onacHocTe», 2009
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il

10.2. B oCHOBHOM B CpeAcTBax KOHTPOJISA U U3MEPEHUS rTapaMeTpPOB
CTBOJIA CKBAXXWHBI 1 1nosoXeHus oTKIoHsomux KHBK ucnosib3yiorcs
rMAPABAWYECKUU, KaOeJbHBIN U SJIEKTPOMATHUTHBIN KaHaJlbl CBSI3M.

M3MepsIoTCo Clieayolme napaMeTpbl: 36 HUTHBIN yroJi, a3UMVT, T10-
JIOXKEHHNE OTKJIOHUTEJST U INTyOMHA CIyCKa CUCTEMBbI (IIpU OCHAIlEHUU
rTyOMHOMEPOM).

10.3. B rupocKonnyecKkoM MUHKIMHOMETPE OTKJIOHEHUE OT BEPTHU-
KaJIh OIPeac/IsIETCSI U3MEPUTEJIBHBIM MOTEHLIIMOMETPOM U COBIIANAECT
C YIJ10M, 00pa30BaHHbLIM BEPTUKAIBHOW U NPOAOJIBHON OCSMHU 30H/A.
M3MepsaeMbiil a3UMYT — 3TO yroJi, 00pa3oBaHHbIA MPOEKLUEN BEPTHU-
KaJIbHOH OCHU 30Ha Ha TOPHU30HTAJIbBHYIO IJIOCKOCTh U paHEE BbIOpaH-
HBIM HaIllpaB/ICHUEM.

CHUrHaJibl OTKJIOHEHUSI a3uMyTa, NOCTyNnalolye U3 30H1a ocpeac-
TBOM KapOTaKHOro Kabesist, mepeaaioTcst Ha IyJbT u3MepeHusa. Mame-
pUTEJbHAA 4YacTb CUCTEMbI 00pa30BaHa KOMIIEHCALIMOHHBIMU ITOTEH -
LLUOMETPAMHU OTKJIOHUTEJISI U a3UMMYyTa ¢ MHAUKATOPHbIM MHUKPOaM-
[IEPMETPOM.

IIuTaroias 4yactb CUCTEMEBI OCHAIIEHA PA3BETBJIEHHBIM BXOAOM IS
NMUTaHUS NpUOOpa KaK NOCTOSSHHbBIM, TaK U NNepeMEHHBIM TOKOM. TpaHc-
(pOPMATOPHBIE U BBITIPIMUTEILHBIE KOHTYPhI MUTAIOLLIECH CUCTEMBI CJIY-
JXaT A1sl NPeoaoNaeHUsI MageHU, BbI3BaHHBIX COMPOTUBJIEHMEM KapOTaX-
Horo kaoeJis1. KOHCTpyKLMU npruOOpOB pacCUYUTAHbLI HA TOAKITIOYEHUE Ka-
POTAXHBIX Ka0ejel pa3HbIX AUAMETPOB C UMCJIOM XUJT HE MEHEE TPEX.

J1st coOoAeHUS TpaBUNbHbIX COOTHOIUEHUMN HanpsiXKeHUS B IpH-
0Oope J0JIKHO OBITh ODECIIEYEHO olIpeacsicHHOE COIIPOTURJIEHHUE ITPOBO-
OB B MCITOJIb3YEMOM KadeJie, yTo JOCTUTraeTcst 3a CUeT MOACOSAUHEHUSI
BCIIOMOTATEJIbHBIX CONPOTUBIIEHU . 11 00ecrnieyeHUA bosiee OBICTPOro
pa3dera rupockorna a0 padounx o0opotoB (34 000—60 000 MuH™") ciiyKuUT
BCIIOMOTaTeJIbHbIM UCTOYHUK MUTAHUS, YCTAHOBJIEHHBIN B 30H/IE.

10.4. UHKIMHOMeTpHUYECKas TeJleMeTpUYeCcKasi CUCTEMA IO3BOJISIET
NPOBOJAMTH CJICAVIOLIME ONEPALUH:

OpPUEHTHPOBAHHUE OTKJIOHSAIOLLIEH KOMITOHOBKM ITO 3alaHHOMY a3HU-
MYTY B CTBOJIE CKBAXHUHBI MTYTEM U3MEPEHUST HAMNpaBJICcHUS OEUCTBUS
OTKJIOHUTEJISI OTHOCUTEJIBHO aricuJaJIbHOM IJIOCKOCTH;

" e L Y. il e . . il
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onpelesicHUe yrjia 3aKkpyyuBaHusi OypuJibHOM KOJIOHHBI NOA IeHC-
TBUEM PEAKTUBHOrO Bpallalollero MoOMeHTa 3a00OMHOro ABUTaTeas U
ero yuet npu OypeHUU CKBaXXUHbI C UCIOJIb30BAHUEM OTKJIOHAIOLIETO
UHCTPYMEHTA;

NMPOBEAECHHUE HHKIIMHOMETPHUYECKUX UBMEPEH WU HEMMOCPEACTBCHHO
B MpoOLIECCe NMPOBOJAKU CKBAKUHHBI.

KommaekT TeneMmerpuueckoit cucteMbl Tuna CTT (puc. 5) BKIIO-
YaeT CACAVYIOLIME Y3JIbI: TJIYOUMHHBIN OJIOK TEJIEMETPUYECKONU CUCTEMBI,
rJ1yOMHHOE U3MEPUTEIbLHOE YCTPOMCTBO, HA3EMHbIN MYJIBT TEJIEMETPU -
YyeCKOM CUCTEMBI, Ha3eMHOE U3MEPUTEIILHOE YCTPONUCTBO, IMTPUCOECIU ~
HUTEJbHBINA (PUNBTP.

Puc. 5. Cxema uamepuresabHoit yactu teaeMmerpuyeckoi cucremol CTT:
I, 3 — BKCLUEHTPHUYHO PACHONOXEHHBIE IPY3bl JATYUNKOB COOTBETCTBEHHO
A3UMYTAa M 3eHUTHOTIO yrja; 2 — rpy3 pamsl;, 4 — 3agaHHO€E HarpaBJiEHHE;

5 — MeTKa OTKJIOHUTeas, 6, 7 — pernepHasi 0Cb COOTBETCTBEHHO
OTKJIOHHUTEJA U ITTYOMHHOIO U3MEPHUTEIbHOIO YCTPOMUCTBA; § — METKA

«0» rNyOMHHOro U3MEPUTEIBHOTIO YCTPOMUCTBA;, 9 — ciien ancuaajbHOIA

[JIOCKOCTH; @ — MPOCKTHBIH a3UMYT CKBAXXHWHBI; (0 — YTOJI CMELLIEHNA,

ornpeaesigseMbl KaK yroa MexKay MEeTKoi «0» rinyOMHHOro U3aMEpHUTEIbLHOrIo

YCTPOMCTBA WU HarnpasjeH1eM U3rubda OTKJIIOHUTEISI; A — YroJi MoBOpoTa

OYpH/IbHOI1 KOJIOHHBI; [3 — YroJl yCTaHOBKH OTKJIOHUTESIA; B, — 3a1aHHblii
yroJ1 YCTAHOBKU OTKJIOHUTENS; @, — (DAKTUYECKUI a3UMYT CKBaXHHBI

© Odwopmnciine. HTL «HpoMbiuuteHnast 6¢aonacHocTs», 2009
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CB43b NYOMHHOM annapaTtypbl ¢ Ha3eMHOM MOXET OCYLUECTBJIATh-
CS1 110 IMTPOBOAHOMY KaHay CBsI3U COPOCOBOro TUIA, BLINOJHEHHOMY B
BUIE CTAHIAPTHOIO KapOTaXXHOro Kadesi, CHa0>KEHHOIO KOHTAKTHBI-
MU pazbeMaMu. BO3MOXHBI ABa BapUaHTa CrIyCcKa JUHUU CBA3U: Uepe3
YIJIOTHEHHWE BEPTJIIora ¢ UCMOJIb30BaHUEM Y3Ji1a BBOAa KabeJist B Bep-
TJIIOT 14 Yepe3 clellMaJibHOE YCTPOMCTBO LIS BBOJA KaOEJsl B COCTABE
OYPUJIBHOM KOJIOHHHBI.

B rnyOMHHOM KOHTEHHepe pa3MellleHbl IaTYUKU I USMEPEHUS
a3MMyTa, yIija IMoJ0XEeHUS OTKJIIOHUTENS U 3eHUTHOrO yria. I puHuumI
JEUCTBUS JaTYMKa asMyTa OCHOBAH Ha NMPUMEHEHHUU MAarHUTHOTIO
YYBCTBUTEJILHOIO 3JIEMEHTA B BUIE CTEPKHS, YCTAHABIUBAIOUIETOCS]
10 HANnpaBJICHUIO MArHUTHOTO MepuauaHa. HyBCTBUTEJIBHBIN 3JIEMEHT
CBSI3aH C pOTOPOM CUHYCHO-KOCHHYCHOTO Bpalliaoiulero TpaHcgopma-
TOpa, paboTaIero B pexvMe dpasospaiiiaTeis.

Pabora njaTynka HakJioHa OCHOBaHa Ha NPUMEHEHHUU DKCLHIEHTPUY -
HOI'O rpy3a, LEHTP TIXECTU KOTOPOro Bcerga HaxXoauTcs Ha BEPTUKA-
JIX, TIpOXOoAsLIEit UepE3 OCh IPy3a. Yros noBopoTa rnocpeiacTBOM po-
TOpa TpaHcdopmMmaTopa, CBSI3aHHOIO C I'Py30M, rpeobpa3yercst B (pa3y
BBIXOJHOI'0 CUTHaJ1a, MPOMOPLMOHAIBHOTO 3€HUTHOMY YIJTY CKBaXKHU-
Hbl. ONHOMY MEXaHUUYECKOMY I'palycy NOBOpOTa pOTOpPA COOTBETCTBYET
U3MeHeHHe (a3bl BBIXOJHOIO CUrHajia Ha 6°.

[IpyHUMD OeHCTBUS OaTuYMKa IMOJOXEHUSI OTKJIOHUTENSI OCHOBAH
Ha MMOBOPOTE PaMKU C 3KCLUEHTPUYHDBIM I'PY30M U YKPEIUIECHHBIMU Ha
Hel JaTynKaMiy a3MMyTa U HaKJIOHA. YToJ IOBOPOTa paMKU Ipeodpa-
3yeTcst TpaHcpopMaTopoM B (pa3y BbIXOAHOrO curiana. OJHOMY Mexa-
HUUYECKOMY I'pafyCy COOTBETCTBYET U3BMEHEHUE (Pa3bl BLIXOJAHOIO CUT-
Hasa Ha 1°.

[IsaTupecaTunepuoaHbie CUTHAIKI, TIepeaaBacMbIe JaTYMKaMU, UME-
10T pa3jinyHyio ¢asy (ot 0 1o 360°) u B 3aBUCHMOCTH OT UBMEHEHU 1 U3-
MEPSIEMOTO NapaMeTpa NOCTYIIAOT B INIYOMHHBINA nepenalonmm 0J10K,
KOTOPBIM OCYLUECTBIISIET MOCJIEA0BATEJIbHBIA OIIPOC BO BPEMEHH TJIY-
OMHHBIX JaTYUKOB, (POPMHUPYET CYMMAPHBIN LIMPOTHO-UMITYJILCHBIH
MOYJIMPOBaAHHbIN CUTHAJI M IIEPEAAET €r0 B TOKOITPOBO/L.

-
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10.5. Tunosas cxema onepauuii Npu OPUEHTUPOBAHUMN OTKJIOHSIIO-
L[MX KOMITOHOBOK B BEPTUKAJIbHbIX U HAKJIOHHbIX CTBOJIaX CKBaXXUHDI
CJIEAYIOLLASI.

J10 COOPKM OTKIIOHUTEJIS C TEJIEMETPUUYECKOMN CUCTEMOM Ha HUXKHEM
repeBOJHUKE ee KopIiyca CTpOro Ha BepxHeil oOpa3yiolieit HaHOCUTCS
MeTKa «0», COOTBETCTBYIOLLIAS HYJIEBOMY T10Ka3aTeJ110 JaTYMKA I10J10-
XeHUS OTKJIOHUTENA. [Toce COOPKU OTKIIOHUTENISI METKA C BEPXHETO
[1lepeBOAHUKA OTKJIOHUTENS NEPEHOCUTCS HA HUXXHUI NEPEBOAHMK Te-
neMeTpuueckoil cucteMbl. U3MepsieTcst yron ® ot METKH, NOKa3bIBa-
JoLLEeH HanpaBaeHUs U3rnoa OoTKIIOHUTENA, 10 MEeTKH «U» TesieMeTpU-
4yeCKOif CUCTEMBI 1O HarnpaBJASHUIO IBUXEHUSI YAaCOBOM CTPEJIKU, €CITU

CMOTpETH CBEPXY BHU3 (pUcC. 6).

Puc. 6. CxeMa opHEeHTHUPOBAHHS OTKJIOHUTEIS:
a—npnA>360°; 6 —npn A< 360°; ] — MeTKa «0» rmyOUHHOro
U3MEPUTENIBHOIO YCTPOMCTBA;, 2 — 3aJaHHOE HAlpaBlIcHUE,; 3 — METKA
OTKJIOHUTENA; 4 — arncuiajibHas INIOCKOCTb

10.6. Ipu opueHTHPOBaHMM OTKJIOHUTEJIS B CTBOJIE CKBAXXUHBI C 3¢ HUT-
HbIM YIJIOM OoJiee 3° mpoBOASATCS CaeayloUue u3MepeHus (CM. puc. 6):

OMNpeaessAoT CYMMY 3aJJaHHOTO YIJ1a YCTAHOBKU OTKJIOHUTENS U yIJIa
cMelleHns MeToK «OTkiIonuTeNb» U «O», Toectb A =P+ , rae B, —
3alaHHbIHM yroJ YCTAaHOBKH OTKJIOHUTENS, (O — YTOJi CMEILLEHHSI METOK
«OTKJIOHUTCIDB» U «(»;
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MOBOPOTOM OYPUILHOM KOJOHHLI JOCTUTAIOT NoKa3zaHu LndpoBo-
ro MHAMKaTopa «OTKIOHUTEb», PABHLIX paHee BbIUMCJIEHHOMY 3Haue-
HU1o yria A (ecau yron A > 360°, To U3 Hero Hy:XHo Bbl4ecTb 360°);

[MOBOPOT OYpHJIbHON KOJIOHHbI HEOOXOAMMO BECTH IO Harpasbie-
HUIO ABUKEHUS YACOBOM CTPEIKMU;

[1ocJie MoBOpoTa OYpUJIbHOM KOJIOHHBI JJISl CHATUS YIPYTrUx Je-
(bopMaLIMi KOJIOHHBI HECKOJIBKO pa3 NPUIIOAHUMAIOT €€ U OMYCKAalOT,
KOHTPOJIUPYS 11O UHAKUKATOPY «OTKIIOHUTE/Ib» NOJYYeHHOE 3HAYEHHE
(B cJiyyae €ro U3MeHEHHS NOBOPOTOM KOJIOHHBI JOCTUIalOT HYXKHbIX
[IoKasarenceh).

10.7. JInst OpueHTUPOBAHUS OTKJIOHUTEJISI B BEPTUKAJILHOM CTBOJIE
CKBaXXUHbI HE00X01MMO (CM. puUc. 6):

ONnpenc/JIUTb CYMMY 3aJaHHOIO a3uMyTa U U3BMEPEHHOTO yIjla CMe-
1EHUS METOK «OTKIOHUTENb» U «O», TO ecTh A = 3 + o, rae B, — 3a-
NaHHbliA a3UMYT UCKPUBJICHUS CTBOJIA CKBAXKUHBI, W— YTOJI CMELLCHUS
METOK «OTKJAOHUTENb» U «0»;

ycTaHOBUTL TyMOJiep OA (a3MMYT OTKJIOHUTEIS1) HA HA3EMHOM ITYJIb-
T€ B BEpXHEE IMOJOXECHUE;

[TOBOPOTOM OYPHUIbHOM KOJIOHHBI JOOHUThCS MOKa3aHU I UHIUKATO-
pa «OTKJIOHHUTEIb», PABHBIX MOJYYEHHOMY 3Ha4eHHUI0 A (B nipouecce
OypeHuUs NMOAAEeP>KMBATh yKa3aHHbIE ITOKa3aHUusa nnaukaropa «OTKI0-
HUTEJIb»);

nocsje Habopa 3eHUTHOTO YIJ1a MO METKE OTKIIOHUTENS TyMOiep OA
BbIKJIIOYHUTD U JaJIbHENIEEC OPUEHTUPOBAHUE OTKJIOHHUTEISI TPOHU3BO-
IWTDb JLJ151 YCJIOBUM HAKJIOHHOM CKBa’XUHHI,

10.8. CKkBaxXMHHas yactb TeneMerpuueckoit cucrembl 3TC-108-017
MMeEET MOIAYJIbHYIO KOHCTPYKLHIO. PYHKLHOHAILHBIE BO3MOXHOCTHU
TeNEMETPUUECKOIN CUCTEMBI 3aBUCAT OT COCTAaBa MOIVJICH.

ba3zoBast KOMIUIEKTalMs CKBAXKMHHOIO [pUubopa odbecrieyuBaeT Ha-
BUTraLIMIO U HENPEPBLIBHYIO Nnepedayy MHGOpMaLMU Ha NTOBEPXHOCTD B
nnpouecce OYpeHHs B reoJIorM4ecKux cpeaax 6e3 MarHUTHbIX aHOMAJIUIA.
Mcnonb30oBaHue OJHOBPEMEHHO 3JIEKTPOMATHUTHOIO ¥ THAPABINUCC-
KOro KaHaJIOB CBSI3U 00ecrieyuBaeT 00Jiee BEICOKYIO MOMEXO3aLULLIECH -
HOCTb U CKOPOCTb rnepegayu MHPOpMaLUH.

),
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XI. THAPABJIMYECKAS ITPOT'PAMMA CTPOUTEIIBCTBA
JOINOJHUTEJABHOI'O CTBOJIA

11.1. Ingpasanyeckas nporpaMmma CTpOMTEIbCTBA JOTIOJTHUTEIBHO-
ro CTBOJIA OTIpeaensaeT pa TEXHUKO-TEXHOJOITMUECKUX PEKOMEHIAL U
[9, 16, 22, 25, 26] no:

pPEKUMY IIPOMBIBKH U COCTaBY OYpOBOIro pacTBOPA;

CHUXXCHUIO TUAPOIUHAMUYECKOTO NaBJIEHUS B CKBAXXUHE;

o0ecreyeH10 BbIHOCA LIJ1aMa, OCOOEHHO € YYACTKOB C 36 HUTHBIM
yrioM 6oJiee 55—65°, nyreM ONTUMHU3ALUU PeXMMa IMTPOMbBIBKU U PEO-
JIOTUUECKUX NapaMeTpOB OYPOBOIro pacTBoOpa;

MPEeAOTBPALLICHUIO MPUXBATOB U ODECIIEUEHUIO Mnepegadyn paluo-
HaJIbHOM OCEBOM HArpy3KH1 Ha JOJIOTO 3a CUET YJIYUYlLEHUST CMa3bIBalo-
LLIUX CBOMCTB OYypOBOI'O pacTBOpa, YMEHbLIEHUS TOJLLMHBI U JIUTIKOC-
TU KOPKH;

COXpaHEHUI0 YCTOMYUBOCTHU CTEHOK CKBaXXMHbI ITYTEM peryJiMpoBa-
HUS KOJIBMATUPYIOHIUX, (DUIIBTPALIMOHHBIX CBOMCTB OypPOBOIO PacTBOpa
1 BLIOOpa ONTUMAJBHOIO JHUANa30Ha €ro rioTHOCTH.

11.2. BeanunHa rugpoarHaMMyeCcKoOro AaBpjaeHUsl B CKBaXKMHE CJlia-
racTcs U3 MOTEPb B KAaXKIOM 2JIEMEHTE TEXHOJIOTMUECKOTO Mpolecca
KPYroBOrO JABUXEHUSI OYpPOBOro pactBopa U MOXKET ObITb BbIpaXXeHa
dhopMmysion

p=p6T+pYBT+pﬂ+p3ﬂ+p3n+pHﬂ+pKHBK’ (29)

rne p..  — NHOTepU HABJIEHUS B OYPUNIBHBIX TPYOAX U 3aMKOBBIX CO-
eauHeHusax, MIla;

Py — NoTepu naBieHus B Yb1, Mlla;

p,  — NoTepu JaBiAeHUs B OTBepCTUSIX nojiota, Mlla;

p,, — TIOTepH JaBjeHUA B 3a001HOM aBurarese, Mlla (cornac-
HO TEXHUYECKNUM XapaKTEPUCTUKaM Ha ABUTATEJIb);

p, — TOTEpU naBjeHMs B 3aTpyOHOM npocrpaHcTse, MIla;

p,, ~— TNoOTepH AaBjaeHUsI B HaropHou JinHuu, Mlla;

Pyyre — NMOTEPHU NABJIEHUS B 3aTPYOHOM TMPOCTPAHCTBE B 30HE

KHbBK.
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11.3. Ilotepu napineHUs1 B LUPKYJSILHUOHHOU CUCTEME CKBAXXHHHBI
ONpeaessoT no Meroauke [16].

11.4. Inst ynpolieHUSI pacC4e€TOB MOXKXHO MCIOJAb30BATh CJIEAYIOLIME
3aBUCMMOCTH U TaOJINYHBIE 3HAYEH USI.

[loTepu gaBaeHUs B OypUaAbLHBLIX TPYOaX U 3aMKOBBIX COCAUHEHUSX
OIIPEaESIIOTCS M0 POPMYJIE

Pg, = O, QzLﬁTg'104, (30)

rne o — KO3(P@HUUEHT, MPpOonopUHOHaIbHBIM KO3(PPHULIMEHTY CO-
NpOoTHBJICHUA (TadJ. 36);
P — IUIOTHOCTb OypOBOTO pacTBopa, T/M?>;
() — nopgaya Hacoca, J1/C;
L — JJiMHa OypWIBHBIX TPYO, M.
[ToTepn naBieHus B YTSIXKEJICHHBIX OYPHWILHBIX TpyDax onpenesi-

I0TCH 110 (hopMyJie

pYET — O('YE.T sz LyE,T g'104: (31)

— niuHa YbBT, M.
npuBeacHBI B TadJ1. 34.

TAC LY bT

3HayeHU4 Oly e

Tabauua 34

3HaueHus1 KO3 (puumeHTa COnpoTHBIIEHHS
B YTSKEJIEHHBIX OYPHJIBHBIX TPYOax

dunamerp YBT, MM JHAYECHHNE
Hapy>KHbIA BHYTPEHHHUI Ko uuueHTa o,

95 32 7,51-10~
108 38 | 2,19-10-3

146 73

IToTepu naBieHust B HacagKax 10J10Ta MOXHO ONpeaesIMTh Mo (pop-
MYJIE

p,=o g 10% (32)

3Ha4YeHHs o NPUBEAEHBI B Ta0JI. 35.




Cepusa 08 Buinyck 12 71

Tabauua 35
3Hauenusa ko3 dunyenTa conpoTUBJIEHUS B OTBEPCTHAX 10/10TA

JHaueHue KoahuLMeHTa @,

Hnamerp nonora, MM

120,6 92,6510
139,7 | 56,7510
161 37,62:10-

190 31,52-10-°

Tabauua 36
JHaYeHus: Ko (pHuHeHTa CONPOTHBIICHHA B OYpHJIbHBIX TpyOax

u 3amkax tuna 3H

Huametp 3HaueHHUe KOI(pPULHEHTA O, TIPU NoJaye Hacoca,
OypuJib- M3/c
HbBIX TPYO, d 6—10 11-15 16—20 21-25

MM

11.44-10*[11.35-10~4( 11,33-10-4
24.33-104124.26:10-| 24.24-10-*
11 [52,02:10-|51,93-10] 51,90-10~*

7 ]5,0210]4,9210* ]| 49010+ | 4,8310%] —
8 |59410-*]591-10* | 5,89-10* | 5,88:10*| —
6,35:10~ | 6,31-10~* | 6,29-10* | 6,28:10—* | —

2,53-105 | 2,49-10-5 | 2,47-10~5 [ 2,42-10-
3,18:10-% | 3,14:10-5 | 3,10:10-5 [ 3,08:103
4,02:10-5 | 3,98:10-5 | 3,93-10-[3,91-10-
5,19:10-5 | 5,1610~ | 5,11-10-5 [ 5,09-10-3
6,70-10-5 | 6,68:10-5 | 6,63:10-5 |6,61-10-3

[lorepu naBneHus B 3aTpyOHOM ITPOCTPAHCTBE MOXHO OMpPEeNeIUTD
1o popMmyJie

p:}n — pQZ‘g-104(alanL6T T O L T X

23n YbBT 23nL3n)’ (33)
roe o, M o, — KO3(@MULHEHTH! CONMPOTUBIICHUS Il ONpeaesicHNs
[IOTEPb JaBJICHUS TIPU TEUEHUU OYpPOBOro pacTBopa

B 3aTPYOHOM NMPOCTPAHCTBE MEXY CTEHKaMU CKBa-

© Odopmvncnme. HTH «JIlpomuiunchpas 6e3onacHocTh», 2009



72 | P/l 08-625—03

>)KUHBI 1 OYpHUIbHBIMU TpYOaMU (Tabn. 38) U MeXny
CTEHKAMM CKBKUHBI U YTSIKEJIEHHBIMU OYPUJIBHBIMU

TpyOaMu WU 3a00iHBIM ABUraTesieM (Tadi. 39).
[1pu oueHke cocrapisiowieit KHbBK oHa paccmarpuBaeTcs B LIEJIOM
KakK MECTHOE I'MApaBjiMuecKoe CONpoTUBIeHUE, Tak Kak mnHa KHbK
MHOTO MEHbllIe JJUMHBI OypuJibHOro MHCTpyMeHTa. [lorepu naBneHus
B KOJILLIEBOM IpocTpaHcTBe H Ha ajieMeHTax KHbK onpenensiorcsa no

cjenyrouie GopMmyle:
2
__ 3gp0
AP 2.2 2y 7
n(D°—d*)
rne D, d — HOMHWHaJIbHBIC JUAMETPHI FJICMEHTA U INTAIKOU YaCTH TPY-
Obl LJIU Tea SIEMEHTA, M,

(34)

& — K03 HULIMEHT MECTHOTO TMAPABINYECKOTO CONPOTUBIIC-
HUs (Tadn. 37);
0 — TUIOTHOCTBH OYPOBOIO pacTBopa, Kr/M>;
(0  — pacxol OypoBOro pactsopa, M°/c.
labauua 37

Koagduuuenrsl MECTHBIX THAPABJIMYECKHX CONMPOTUBJICHHH
ocHoBHbIX 3JeMenTos KHBK

DneMment KHBK &
TpexuiapolieqyHoe J010TO | 224232
Kannbparop Tvma K 91-98
Kanuopatop Tuna KC 196212
[HenTpaTop LI/ 222-236
LieHTpaTOop 6-nonacTHOM 196—208

[loTepu naBieHUs B HANOPHON JIUHUU
P =0, pQ°g10% (35)

rae o =~ — KO3(PUIIMEHTHI CONPOTUBICHUS U1l ONPEACJICHUS T0-
TEPb AaBJIECHMS JIEMEHTOB 00BS3KU HACOCA:

o =0o_+ao +o+o, (36)

H
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rne o, — KO3 dUUMUEHT ConpOoTUBIIEHHS CTOsAKa IMaMeTpoM 114 Mm
(o = 0,00355);
0.~ — KO3(hPHUMEHT CONPOTUBIEHUS 6ypOBOro LAaHra (o, =
= (,00293);
0. — Ko3(hduumeHT conpoTHsieHus BepTmora (o = 0,009);
o — KO3(@PUUMEHT CONMPOTUBIEHUS BeayLIEei TPYOBI.

Re > 2:10* — B MeCTHOM rUapaBINdYECKOM COINPOTUBJIIEHUHN TYpOy-
JICHTHBIU PEXUM TCYECHUSI.
Tabauua 38
JHavyeHust KO3 (pHIHeHTa CONPOTHBJIECHHUS B 3aTPYOHOM NMPOCTPAHCTBE
MEKAY CTEHKAMH CKBaXKHMHBI M OYPHJIBHBLIMH TPYOaMH

Huamerp | Hduamerp 3HayeHne Koap@uuueHTa o,

nojgoTa, | OypUJIbHBIX [PH Nnojaue Hacoca, aIM>/c .
MM | Tpy6,MM | 5 6—10 | 11-15 [ 16-20 | 21-25
120.,6 73 12,3-10—18,05-10-°16,85-10~

139,7 89 110,4-1014,51-10(3,53-107{3,25-10>| —
161 89 7,0-10-° 12,58-10-°11,34-1073

190 114 — 2,07-10°11,06°10

Tabauua 39

JHayeHust KO PHuiuMenTa conpoTUBJIEHHS B 3aTPyOHOM NPOCTPAHCTBE
MeKAY CTEHKAMH CKBAXXHHbBI M YTSDKEJIeHHBIMH OYPHJIbHBIMH TPYOaMH,

3200iiHbIM JIBHraTEJIEM

Hua- | lnametp y1a- | 3Hauyenue KoadduitueHTa o, Mpu rnojaye Haco-
METD |>KeJEHHBIX Oy- ca, AM°/c -
0- | PWIBHBIX TPYO 5 6—10 11-15 | 16-20 | 21-25
JIoTa, | uiIn 3a00MHO-
MM | IO ABUTaTEN,

MM - i B
120,6 93 46,8-10- (42,41-10-°|38,32:10~ — —
139,7 108 18,83-10-5(12,82:10-5| 11,4:10-° [10,6110-5| —
61 108 9,63-10-5 | 3,71-10-5 [ 2,34:10-5 [ 2,21:10- | —
190 146 — 5,82:10—12,77-10~> | 2,52-10- (2,37-10~>

© Odopmacnuc. HTH «TTpoMbiuiicHnan 6e3zonacHocTs», 2009



74 P 08-625—-03

11.3. 114 BRINOJIHEHUS IPAKTUUECKUX PACUETOB NPU CTPOUTEIbCTRE
JOMOJIHUTENLHOTO CTBOJIA MOXKHO M0JIb30BAThCS pe3yJIbTaTAMM COCTAB-
JICHHBbIX TA0JIULL C BEAUUMHAMU NOTEPDb AABJIEHUS B OTAEAbHbIX AJIEMEH -
TaxX LUPKYJISILMOHHON CUCTEMBI ITPU NMPOKAYMBAaHUU TEXHUYECKOU BOIbI
1 OypoBOTO pacTBopa I1I0THOCTLIO 1140 xr/M? (Tadn. 40—-59).

11.6. Boipe3aHue «0OKHAa» B KOJIOHHE MOXET ITPOU3BOAUTLCS HA TEX-
HUYECKO Boae ¢ 06padoTKoii 0,2 % KanbLMHUPOBAaHHOM COAbI JUIS YAa-
JIEHUSI 1 HEUTpaM3auuu LeMeHTa. IlpuMeHeHue Boabl obecrneyuBaeT
HEOOXOAMMOE OXJIaXKACHHUE UHCTPYMEHTA NPH padoTte no metaany. Ipu
(bpe3epoBaHUU KOJIOHHBI 11 COOpa MeTaslJ1a M LIEMEHTA, BBIHOC KOTO-
DbIX 3aTPYAHEH, IPUMEHSIETCS META/UIOLLIAMOYJI0BUTEb. [10Ce yriyo-
JieHus cTBosia Ha 20—25 M MmoxeTt nodasasrbes 0,3 % KMLI (B BUae Boa-
HOTI'O pacTBOPAa) M CKBa>KWHAa IIPOMbIBAETCA 40 MOJAHOU OYMCTKH CTBOJIA
OT NOpoabl, 00JIOMKOB LHEMEHTA U METALJIMYECKOHU CTPYXKKHU.

11.7. 3abypuBaHue cTBOJA U HAOOP KPUBU3HEI CIeAYeT [IPOBOJIUTD
Ha OYpOBOM pPacTBODE.

11.8. I'lpn OypeHUH y4acTKOB CTBOJIa C 3¢HUTHBIM YIJIOM 10 55°
TEXHOJIOTMUECKUE MapaMeTphbl OYpOBOro pactBopa perj1aMeHTHUPYIOT-
CS1 peKMMOM padoThl 3a00iMHOro apuraresist. OCHOBHbIE TPeOOBAaHMUS
Ha 3TUX y4acTKax — MpEeaynpexiacHue rTuapopas3pbiBa nopoa U KOJb-
MaTalHsI CTEHOK CKBaXXMHBEI UL MpeAOoTBpalleHUS (pubsTpalun 0ypo-
BOI'O pacTBOpA.

11.9. Ilpn OypeHHUU y4aCTKOB CTBOJIA C OO/IbLLIMM 3¢ HUTHBIM YIJIOM
0C000€ BHUMAHUE VALASIETCS PETrYJIMPOBAHUIO HAMPSI>KEHUSI CABUTa OY-
pPOBOro pactBopa. st CKBaXKMHbI ¢ AMaMeTpoM 110 139,7 MM 3Ta BeJiu-
yuHa MmoxeT coctasiasatb 7—10 alla, nna 190 u 215,9 mMm — 35—40 alla.
J1ns1 noBpilieHUST 3(PPEKTUBHOCTU OYpEeHUSI pacTBOP PEKOMEHAYETCS
00OpadaThiBaTh CMA304HON HODABKOM IS CHUXKEHUS JUNMKOCTH TJM-
HUCTON KOpKU MeHee (0,1 M KoapMaTupyioueii 1od6aBkoil (Hanpumep,
Ken-Seal, AMrHUH) [Uis ripeoTBpallieHUst PuabTpaluM pacTBoOpa B MO-
PUCTBIC MMOPOLI.

11.10. Ocoboe BHUMaHHE PEKOMEHAYeTCsl oOpallaTh Ha BA3KOCTh
OYpOBOTr0O pacTBOpa U MOIAECPKUBATh €€ B rnpenenax 12—14 MIla-c.
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11.11. I'lpu HepocTaTOUHOM BBIHOCE BLIOYPEHHOM Mopoabl (YTO MO-
>KeT ObITh 00OYCJIOBJICHO HAYAJIOM LIIJITAMOHAKOITJIEHUS B CTBOJIC CKBAXH -
Hbl) HEOOXOAUMO UBMEHUTD PEXUM NPOMBIBKU. M3MeHeHU BA3KOCTHU
«[TaYKK» OYpOBOTO pPacTBOpa U YBEJIUUYEHUSI CKOPOCTU €ro IBUXKECHUS
[O3BOJISIIOT 00ecneYruTb TYpOYyaU3aLnIo NOTOKA U YBEJUUYUTD €ro pas-
MBbIBaIOLIYIO CITOCOOHOCTh. O0bEM M CKOPOCThL MOAAUYU BOIbLI B CTBOJI
CKBA>XXUHBI OMNPEACISIIOTCA B KaXX10M KOHKPETHOM cJiyyae ¢ y4yeToM

o0ecrieyeHUst HeobXOAUMOro NMPOTUBOJAABJICHHUS Ha TJIACT.
11.12. OcobeHHOCTb NPOXOAKH TOPU3OHTAJILHOTIO Y4aCcTKa O0YyCJIOB-

JIeHA BO3MOXHOM NMOTeEPE YCTOMYUBOCTHU BEPXHEN CTEHKU CKBAXKUHbI
U LJITaMOUJI0O00pa3oBaHUEM B HUXKHEM CeueHU U CTBoJIa. [J1st obecre-
YeHUS YCTOMYMBOCTU TOPHBIX MOPO/ IJIOTHOCTb pacTBOpa perjlaMeH-
TUPYETCS1 B AMana3oHe MakKCUMaJbHbLIX 3HAYEHMN U OorpeneasieTcs ¢
YU4ETOM peXMMa NMPOMBIBKY U (PAKTUUYECKUX I'PAXUEHTOB rMAPOPA3PbI-
Ba MOPO/I.

11.13. IlpenoTBpallieHUE LIJITaMOOOpa3oBaH sl U 00ecrieueHHEe OUUCT-
K1 CTBOJIa OT BbIOYPEHHOM MOPObl AOCTUTAETCH 3a CUET PEryJINPOBAHUS
CKOPOCTH TOTOKA, PEOJIOTUU U TUIOTHOCTU OypoBoro pactsopa. Ilpu
3TOM COOTHOLIEHUE «ITMHAMUUYECKOTO HANPSI>KEHUSI CABUTA U IJIACTU-
4eCKOM BA3KOCTH» LOJKHO ObITh O0siee 150 0bp. cek. (HauboJiee ontu-
MasbHOe cooTHouleHue — 400 o0p. cek.). B kayecTBe Npod@UIaKTUKHU
LIJIAMOHAKOIUIEHUS CJEAYET UCITOJIb30BaTh BpallleHUE OYPHUIIBHOH KO-
JIOHHBI U nTpoMbIBKY 1ipu CI10.

[Ipy HU3KUX TJIACTOBBLIX AABJEHUSIX BO3MOXHO MCITIOJb30BaAHUE
MOJUMEPAIMYJILCUOHHOI'O OYPOBOro pacTBoOpa Ha OCHOBE JIMTHOCYJIb-
(pOHATOB.

© Odopmacine. HTL «IposbinuncHHas 6¢3onacHocTb», 2009



Tabauua 40

IHoTepu naBnenus B KoJbleBOM npocTpancTie 3a Tpyoamu tuna ITH 88,9 mm nymnoii 1000 m
B 00CaaHOI KOJIOHHE NMPU TeyeHuH Boabl, KI1a

Pacxon | Aduamerp obcanHoil TpyObl, MM -
BOAb!, 168,3 177,8
n/c ToaumHa cTeEHKU, MM
73 [ 89 [106]121] 59 ] 69 9,2 [ 104 | 11,5 [ 12,7 [ 13,7 [ 15,0
2,45 12,92 | 3,55 | 4,26 | 1,33 | 1,46 | 1,64 | 1,83 | 2,06 | 2,31 | 2,63 | 2,94 | 3,4]
4 | 4,06 | 4,83 2,21 | 2,42 3,41 | 3,83 | 4,35 | 4,86 | 5,64
3,26 358 401 447 5,04 8,33
, 1432 4,49 | 493 | 5,52 | 6,15 | 6,94 11,46
8 25119,76 [ 23,69] 7,43 | 8,15 | 9,14 11,48 [ 12,87 | 14,63 | 16,35 | 18,97
9 76 | 19,97 9,13 [10,01{11,22[12,50 | 14,11 (15,81 (17,98 20,09 | 23,31
10 [20,16 24,02 10,98 | 12,04 | 13,50 | 15,03 | 16,96 | 19,02 | 21,63 | 24,15 | 28,03
11 |23,82]28,38 34,50 12,97 | 14,23 | 15,95 | 17,76 22,47 | 25,55 | 28,54 | 33,11
12 33,05[40,18 | 15,10 | 16,57 | 18,57 | 20,68 | 23,34 | 26,16 | 29,75 | 33,23 | 38,56
13 , , 26,85 | 30,10 | 34,23 | 38,23 | 44,36
14 321 43,28 52,62 | 63, 30,56 | 34,26 | 38,97 | 43,52 | 50,50
15 22,32 | 24,48 | 27,44 | 30,56 | 34,49 | 38,66 | 43,97 | 49,11 | 56,98

9L
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Tabauua 41

Ilorepn nasiienus B kobueBoM npocrpanctse 3a YbT anamerpom 88,9 mm anmnoii 10 M
B 00CcaaHOI KOJIOHHE npH TedeHHH Boabl, KI1a

Pacxon Jduametp obcanHoi TpyObl, MM B
BOBI, | 168,3 177.8 _
n/c _ Toawmua cTeHKH, MM o
| 73 | 89 [ 106|121 |59 | 69 | 81 | 92 | 10,4 | 11,5127 | 13,7 | 15,0
3 | 0,02 | 0,03 | 0,04 [ 0,04 | 0,01 | 0,01 0,02 | 0,02 | 0,02 | 0,03 | 0,03 | 0,03
4 0,04 | 0,05 | 0,06 | 0,07 | 0,02 | 0,02 0,03 | 0,03 | 0,03 0,04 | 0,05 | 0,06
5 0,06 | 0,07 | 0,09 | 0,10 | 0,03 | 0,04 | 0,04 | 0,05 0,06 | 0,07 | 0,08
6 | 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
7 0,11 | 0,13 | 0,16 | 0,19 [ 0,06 | 0,07 | 0,07 | 0,08 | 0,09 | 0,10 | 0,12 | 0,13 | 0,15
3 0,14 | 0,16 | 0,20 | 0,24 | 0,07 | 0,08 | 0,09 0,11 | 0,13 ]0,15] 0,16 | 0,19
9 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
10 0,20 | 0,24 | 0,29 | 0,35 [ 0,11 [ 0,12 [ 0,13 [ 0,15 | 017 | 0,19 | 0,22 | 0,24 | 0,28
1] 0,24 | 0,28 | 0,35 0,41 ] 0,03 0,14 | 0,16 | 0,18 | 0,20 | 0,22 0,28 | 0,33
12 [0,28]033[040 (048 [0,15 ‘ 0,17 1 0,19 [ 0,21 { 023 [ 0,26 [ 0,30 | 0,33 [ 0,39
13 0,32 | 0,38 | 0,46 | 0,55 | 0,17 1 0,19 | 0,21 | 0,24 | 027 | 0,30 | 0,34 | 0,38 | 0,44
14 0,36 | 0.43 | 0,53 | 0,63 | 0,20 | 0,22 | 0,24 | 0.27 | 0,31 | 0,34 | 0,39 | 0,44 | 0,50
15 | 041049059071 [0,22]024 0,27 0,31 0,44 | 0,49 | 0,57

7] nodumg 90 snda)

LL



Tabauua 42

IToTepu aasiaenus B KoJibueBoM npocrpancrse 3a YbT anamerpom 101,6 mm anunoii 10 m
B 00CaAHOH KOJIOHHE NPH Te4eHUH Boabl, KIIa

Pacxon [duamMetp obcaagHol TpyObI, MM

BOJKI, 168,3 | ‘ 177,8

n/c TonumHa cTeHKU, MM |

I 6,9 | 8,1 ' 92 | 10,4 | 11,5 | 12,7 | 13,7 | 15,0

3 0,02 | 0,03 | 0,03 | 0,04 | 0,04 | 0,05} 0,05 | 0,06
4 0,04 | 0,04 | 0,05 I 0,06 | 0,07 | 0,08 | 0,09 | 0,11
5 _ 0,06 | 0,07 | 0,07 | 0,09 | 0,10 | 0,11 | 0,13 | 0,16
6 [ 0,15 | 0, 0,08 | 0,09 | 0,10 { 0,12 | 0,14 | 0,16 | 0,18 | 0,22
7 10,190,230, 0,10 | 0,12 | 0,13 | 0,15 | 0,18 l 0,21 | 0,24 | 0,28
8 [0,24]030]038]047]0,12(0,13/0,15]0,17]0,20 | 0,22 | 0,26 | 0,30 | 0,36
9 ]0,30]0,36]046]058]014]0,16]0,18]0,21]0,24]0,28]0,32]0,37]0,44
10 [0,35]044 0,5 |070]0,17]0,19]0,22]0,25/[0729]0,33] 0,39 | 0,44
11 |042[052]066]083]020]0,23][0,26]030]0,34[0,39]0,46][ 0,52
12 10,49 10,601]077]096)0,24)0,27]0,30|0,34]040)]045] 0,53 ] 0,61} 0,73
13 [0,56 | 0,69 088 | 1,11 | 0,27 | 0,30 | 0,35 | 0,40 | 0,46 | 0,52 [ 0,61 | 0,70 | 0,84
14 ]064]079]1,00][1,2]031]035]040]045]0,52]0,60]0,70[0,380]0,95
15 | 0,72 1,13 0,39 | 0,45 | 0,51 ] 0,59 | 0,67 | 0,79 | 0,90 | 1,08

8L
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Tabauua 43
Ilorepun gaBnenns B KoJbueBoM npoctpancTse 3a YBT auamerpom 108 mM aiunoit 10 m
B 00CaAHO#i KOJIOHHE Npu TedeHuH Boapl, KI1a

Pacxon | Jlnametp obcagHoit TpyObl, MM o
BOJHI, 168,3 _,T_—_ 177.8 |
n/c TonwmHa CTeHKU, MM
73 [ 89 [106 121596981 [92]104]11,5]127]137]150
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 ,

SLRRVE

0,10 | 0,13 [ 0,17 [ 0,22 [ 0,05 | 0,05 | 0,06 | 0,07 009 0,11

0,15 ] 0,19 | 0,25 | 0,32 | 0,07 | 0,08 | 0,09 | 0,10 0 12 ,
0,21 [ 0,26 | 0,34 ] 0,45 0,09 ] 0,10 | 0,12 0,14 [ 0,16 | 0,23 | 0,26
10,27 ] 0,34 10,45 0,58 | 0,12 | 0,14 | 0,16 | 0,18 | 0,21 0,25 0,30 | 0,35 | O,
| 0,34 1 0,4310,57 10,74 | 0,15] 0,17 ] 020 | 0,23 { 0,27 | 0,31 | 0,37 | 0,44 | 0,54

0,42 | 0,53 | 0,70 | 0,91 | 0,19 | 0.21 | 0.25 | 0,28 | 0,33 | 0,39 | 0,46 | 0.54 | 0,66
0,55 | 0,64 | 0,79

“ 0,84 | 1,09 | 0,23 [ 0,26 | 0,30 | 0,34
0,65 | 0,76 | 0,94

O 9 0 ,76 1 0,99 | 1,29 1 0,27 | 0,30 | 0,35 | 0,40 |
12 0,69 {088 [ 1,16 | 1,50 | 0,31 | 0,35 | 0,41 | 0,47 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 0,74 | 0,88 | 1,02 | 1,26
14 091 | 1,15 [ 1,51 { 1,96 | 0,41 | 0,46 | 0,53 | 0,61 | 0,72 | 0,84 | 1,00 1,43
15 1,02 | 1,30 | 1,71 | 2,22 } 0,46 | 0,52 | 0,60 | 0,69 | 0,81 | 0,95} 1,13 | 1,31 | 1,61

O oo |9 [

Z] HoAumg o0 ¥nda))
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Tabauua 44
IloTepu naBaenns B KojabueBoM npocTpancTBe 32 YBT anamerpom 120,6 mm aomnoii 10 m
B 00CaAHOM KOJIOHHEe npH TedeHHH Boabl, K11a

Pacxon JinameTtp obcaaHoM TpyObl, MM
BOIIBI, 168,3 177,8
a1/ | TonMHa CTeHKH, MM |
73 1 89 10,6 [12,1] 59 | 69 | 81 | 92 | 10,4 12,7 | 13,7 | 15,0
3 10,05]0,21]030]0,44 005|006 007|009]0,11 |0,13]0,17 | 0,21
4 1025034050 |0,73]009]0,10]0,120,15]0,18 0,22 (0,28 | 0,34
5 1036]050]074]1,08]0,13]0,05]0,18]0,22 0,33 | 0,41 | 0,51
6 1050069 1,00 ]1,48]0,18][021]0,25]0,30 | 0 371 0,45 ] 0,57 | 0,70 | 0,
| 0,65 | 091 | 1,33]1.9410,2310,27]033]0,39]0,48]0,5 | 0,74 | 0,091
8§ 1083 1,14 | 1,68 0,30 | 0,34 [ 0,41 | 0,49 | 0,61 | 0,74 | 0,94 | 1,16
9 11,01 | 1,41 | 2,06 0,36 | 0,42 | 0,51 | 0,61 | 0,75 | 0,91 | 1,15 | 1,42 | 1,90
10 | 1,221 1,69 | 2,48 0,44 | 0,51 | 0,61 1,10 | 1,39 | 1,71 | 2,28
11| 1,44 ] 2,00] 29314290521 060]072]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 (2,67 (393]574[069]080]097|1,16|1,42] 1,742,720 2,70 | 3,6l
14 [2,20]3,04]447[654[079[0091[1,00]1,32]1,62]1,98|2,50]3,08][ 4,12
15 | 2,48 { 3,44 | 5,04 | 7,38 | 0,89 | 1,03 | 1,24 | 1,49 | 1,83 | 2,23 | 2,82 | 3,47

08

£0-S29-80 ITd



6007 ‘«9120HIeH0E0 BEHHIYmMEWOod] [» [T1H dvHdrwdodp( &

KOJIOHHEe NPH TeYyeHUH Boapl, KIla

Tabauua 45

Ilorepu nasnenus B KoJsibuesoM npocrpancrse 3a JIBT nuamerpom 90 mm pmnoii 10 M B 00caauHoil

Pacxon B B JnameTp o0canHON TpyObl, MM -
BOJIbI, 168,3 177,8 .
1/c TonuiMHa CTEHKHU, MM B
731 89 | 106|121 59 | 69 | 81 | 92 | 104 | 11,5
3 10,03]0,03]0,04]0041!0,010,02]0,02]0,02]0,02]0,02]0,03]0,03] 0,04
0,05 | 0,06 | 0,07 { 0,02 | 0,03 | 0,03 | 0,03 | 0,04 0,05 |
5 10,06]0,07]009]0,11]003] 0,04 [0,04]0,05]|0,05] 006 | 0,07
0,10 | 0,13 | 0,15 | 0,05 | 0,05 | 0,06 | 0,06 | 0,07
7 o011 ]0,13]0,16]0720]0,06]007]0,08] 0,08 [ 0,09
8 | 0,14]0,17 0,21 {0,225 (0,08 |0,08]0,09]0,11]0,12
9 10,180,221 ]0,26 0,31 |0,09[0,00]0,12]0,13]0,15[0,17 | 0,19 | 0,20
10 | 0210257031 ]037]0,11]012]0,14]0,16 | 0,18 | 0,20 | 0,23
11 |0,25]030]036[044]0,13]0,15]0,7]0,18]0,21]0,23]027]0,30]0,35
12 10,29(0,35]042]0,51[0,16]017[0,19]022]0,24]027]0,31]0,35] 0,40
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 |0,381]0,45(0,551066]02|0,23]0,25]028]0321!036] 0,41 |0,46 | 0,53
15 | 0,43 | 0,51 | 0,62 0,20 | 0,25 | 0,29 | 0,32 | 0,36 0,46 | 0,51 | 0,60

7] AoAung o0 ¥nda)
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Tabauua 46

IToTepn gaBjenus B KoabueBoM npoctpanctse 3a JIBT auamerpom 103 mm pmnoii 10 m
B 00CaHO# KOJOHHE NpH TeYeHuH Bobl, KI1a

Pacxon ) uameTp odbcanHoi TpyObl, MM

BOZLbl, 168,3 | 177,8
njc | _ TonuuuHa CTEHKU, MM )

73 ] 89 | 106 ] 12,1 ] 59 [ 69 ] 81 ] 92 |104]11,5]12,7]137] 15,0

0,05 | 0,06 | 0,07 | 0,09 0,02 | 0,03 0,03 ] 0,04 | 0,04 | 0,05] 0,06 | 0,07
4 10,08]0,10]0,12]0,15]004]0,04]0,05] 005|006 | 0,07 |008] 0,10 | 0,12
5 |o11]0,14]018]0,23]005]006]0,07]0,08]009]0,11]0,12]0,14 | 0,17
6 |016]0,19]025]031]007]008]0,10]0,11]0,13]0,15]0,17 | 0,20 | 0,24
7 10201(0,25]0,32 0,41 | 0,00 0,11 0,17 | 0,19 | 0,22 | 0,26 | 0,31
§ |0,26|0,32] 0,41 | 0,52 | 0,12 0,16 | 0,18 | 0,21 | 0,24 | 0,28 | 0,32 | 0,39
9 10,320,391} 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 0,31 | 0,35 0,42 | 0,48 | 0,58
11 [045]0,5 ]0,72 10,90 ]0,22]0,24 0,28 0,31 0,36 | 0,42 | 0,49 | 0,56 | 0,68
12 |0,52]0,65|0,83] 1,05]0,25]| 0,28 | 0,32 0,49 | 0,57 | 0,66
13 10,60]0,75]096 | 1,21 {0729]0,32 0,37 | 0,42 | 0,49 [ 0,56 | 0,66
14 | 0,69 | 0,85 | 1,09 | 1,38 | 0,33 | 0,37 | 0,42 0,56 | 0,64 | 0,75
15 0,78 10,96 | 1,23 | 1,56 | 0,37 | 0,42 | 0,48 0,85

(3
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Taoauua 47

IloTepu nasaenus BHyTpu Tpyo THna IITH naunoii 1000 m npu Teyennu Boapl, KI1a

TonuuHa cTeHKU, MM

JuaMeTp OYpUIbHBIX TPYD, MM

88,9

Tun 3aMKa

11,4

195,19

117,98

 3[1-121-68 | 311-127-65

BHYTpEHHUIA AMAMETP, MM

288,43

396,83

519,71

656,52

~ 806,8

970,16

1146,25

=

Pacxon |
BOJBL, JI/C

. 94
3 89, 25
4 147,65
5 218,19
6 300,19
7 393,15
8 496,65
9 610,33
10 733,9
11 | 867,11
12 ~1009,73
13 1161 J
14 13224
15 1492,1

1334,78

153548

1748, 1

1972,43

‘ 38,0
. 67,6
105,6

1340 152,0
182,4 , 2069
238,3 270,3
301,6 _342,0
372,3 422,3
4505 510,9
536, 608, 1
6292  T713,6
729,7 ] 827,7
839,7 650,

z] Hodung 0 v¥nda)
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Tabauua 48
Ilorepu nasaenusa suyrpn YbT namnoii 10 m nipu Teuennu Boapl, Klla
Pacxon - . HQuamerp YbT, MM . o
BOZIBI, 88,9 1016 | 1048 | 108 120,6
n/c - o BHYTpEHHHUI AMAMETDP, MM
38,1 45 54 50,8 s6 | 57,1
3 16,16 | 7,33 308 | 4,12 2,59 | 236
4 2673 | 1202 | 510 | 682 4,29 3,91
5 39,50 17,92 | 754 | 1007 | 634 5,78
6 | 5435 24,65 10,37 13,86 8,72 7,95
7 32,28 | 13,58 18,15 | 11,42 10,42
8 40,78 | 17,15 2293 | 1443 | 13,16
50,40 21,08 28,18 17,73 16,17
60,26 25,35 33,88 19,44
71,20 2995 | 4003 | 2520 22,97
82,91 34,87 46,61 29,34 26,75
95,38 40,12 5362 | 33,75 30,77
108,58 | 4567 | 61,05 | 3843
122,52 51,53 68,88 43,36 39,53

b3
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Tabauua 49

IToTepu gaBJjieHUs BHYTPH aJIOMHHHEBbIX OYpHIbHBIX TPYO AnuHoit 10 M npu Teyenun Boapl, KI1a

Pacxon Boast, J1/¢C

HuameTtp JIBT, MM

R

103

BHyTpeHHU nuaMeTp, MM

| 108

| 72 | 85 90
3 0,79 0,36 0,27
5 1,92 0,87
2,64 1,20 0,92
7 3,46 | 1,57 1,20
8 4,37 L 1,99 1,52
| 5,38 | 2,44 1,86
11 7,64 3,47 2,65
12 8,80 4,04 3,08
13 1023 4,65 3,54
i - —
15 13,14 5,97 4,55

7] dokung L0 snda)
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Tabauua 50

IloTepu gasjieHua B KoJibLieBOM nmpocTpaHcTBe 3a Tpyoamu tuna ITH auamerpom 88,9 mm
nannoit 1000 M B 00caaHoit KoJIOHHE IpH TeYeHun 0ypoBoro pacteopa, kKIla

Pacxon JlnameTp obcanHoii TpyObl, MM

BO/BI, | 168,3 177,8

n/c ~ TonummHa CTEHKHU, MM _

7,3 | 89 | 10,6 | 12,1 | 59 | 6,9 | 81 | 92 [ 104 | 11,5] 12,7 {137 | 150

3 5316377192129 3236|4045 ]50]57]64] 74
4 | 88 12,8 | 153 | 48 | 53 | 59 | 6.6 | 74 | 83 | 95 | 10,6 | 12,2
5 1130155189226 7.1 | 7.8 | 87 | 97 | 11.0] 123 | 140 ] 15,6 | 18,1
6 | 179213259 (31,1 98 [10,7]120]13,4]1511]169]19,2] 21,5 24,9
7 12352791340 (40,7 12,8 ] 140|157 | 17,5 19,7 | 22,1 | 25,2 | 28,1 | 32,6
8 |29,6]353|429 51,4161 17,7198 ] 22,1249 (279 31,8]355] 41,2
9 | 364|434 52,7 {632]19,8(21,7 24,4 27,1]30,6 343 39,1 | 43,6 | 50,6
10 | 43,8 | 52,2 | 63,4 23,8 | 26,1 | 29,3 | 32,6 | 36,8 | 41,3 | 47,0 | 52,4 | 60,9
11 | 51,7]61,6 749|898 |282]309 |346 | 38,6 | 43,5 | 48,8 | 555 | 62,0 | 71,9
12 | 60,2 71,8872 104,6| 32,8 | 36,0 | 40,3 | 44,9 | 50,7 | 56,8 | 64,6 | 72,2 | 83,7
13 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

93
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HOI KOJIOHHE NnpH TeueHHuH 0ypoBoro pacteopa, klla

Tabauya 51
ITorepu nasienns B KojbueBoM npoctpaHceTse 32 YBT auamerpom 88,9 mm anunoii 10 m B 00can-

Pacxon B Jinametp o0canHoil TpyObl, MM -
BO/LBI, 168,3 | ~ 177,8 _
n/c ToninHa CTEHKU, MM
10,4 | 11,5
3 , 0,04
4 10,00 0.10] 0. 0,07
5 |0,13]0,6 0,19 | o0, | | 0,11 | 0,12 | o,
6 | 0,18 0,210,226 |0,31]0,10 0,11 | 0,12 } 0,13 0,15 10,17 ] 0,19 | 0,21
- 0,34 | 0,41 [ 0,13 [ 0,14 | 0,16 [ 0,17 [ 0,20 [ 0,22 | 0,25 | 0,28
8 0 30 | 0,35 0,43 | 0,51 | 0,16 | 0,18 | 0,20 I 0,22 | 0,25 | 0,28 | 0,32 | 0,35
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 | o,
10 | 044 | 0,52 ] 0,63 | 0,76 | 0,24 i 0,26 | 0,29 | 0,33 | 0,37 | 0,41 | 0,47 | 0,52 | 0,61
11 }0,52]0,62]0,75]0,90 |0,281]0,31]0,35]0,39]044]0,49|0,55]0,62] 0,72
12 ]0,60 072087 |1,05] 0,33 | 0,36 | 0,40 I 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 (0,79 094 | 1,14 | 1,37 | 0,43 | 0,47 | 0,53 ] 0,59 | 0,66 | 0,74 | 0,85 | 0,95 | 1,10
1,29 | 1,55 | 0,48 | 0,53 | 0,60 | 0,66 | 0,75 | 0,84 | 0,95 | 1,07

Z[ Hodung g0 vnda)
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Tabauna 52

ITorepn naBjeHns B KoableBoM npoctpaHcTse 3a YBT auamerpom 101,6 MM aaunoit 10 m

B 00caaHoii KOJIOHHE NpH TeyeHuHn 0ypoBoro pacteopa, Klla

Pacxon HuameTtp obcagHoM TpYObBI, MM
BOMB, 1683 | 1778 o
n/c TonuHa CTEHKU, MM
59 | 69 | 81 |92 |104{11,5]127{137]150
3 0,05 | 0,05 | 0,06 | 0,07 | 0,08 | 0,03 | 0,10 | 0,12 | 0,14
4 1 0,08 [ 0,08 ]0,10{0,11[0,13]0,14[0,17 ] 0,19 | 0,23
5 |0,23]028]036]045]0,11]012]0,14]0,16]0,19]0,21 025029 | 0,34
6 |0,32]039]050/0,62]015]0,17 0,200,222 | 0,26 | 0,29 | 0,34 | 0,39 | 0,47
7 10,41 ] 0,51 W 0,81 | 0,20 | 0,22 [ 0,26 [ 0,29 | 0,34 0,38 | 0,45 0,51
8 10,520,641 0,82 l 1,03 | 0,25 [ 0,28 | 0,32 0,42 | 0,49 | 0,57 | 0,65
| 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 [0,77 1095 1,21 [ 1,52]038|0,42]048|0,54|063]0,72]084] 0,96 | 1,15
11 091 ]1,13]1,43]1,79]0,44 049 (0,5 | 064|074 085099 | 1,13 | 1,36
12 | 1,06 1,31 ]167]209]052]0,58]0,66]0,75] 0,86 | 0,99 ' 1,15 I 1,32 | 1,58
13 | 1,22 1,51 l 1,92 | 2,40 | 0,59 | 0,66 | 0,76 | 0,86 | 0,99 | 1,14 | 1,33 | 1,52 | 1,82
14 |139]1,72}2,18]2,73]068 075086098 1,13] 1,29 1,51 1,73 | 2,07
I ) | 1 1,51 |
15 | 1,57 | 1,94 | 246 | 3080760851097 | 1,10 1,27 | 1,46 | 1,70 | 1,95 | 2,34

38
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Tabauua 53
I1oTepu aaBiaeHMs B KoabUeBOM npocTpancTse 3a YbT anamerpom 108 MM mnnoit 10 m
B 00CaaHOI KOJIOHHE NpH TeyeHHH 0ypoBoro pacrTeopa, klla
Pacxon | L . JAnaMeTp o6canHOH TpyObl, MM . - ] -
BOMbL, | 1683 | 1778 o
n/c TonmuHa CTEHKU, MM
| 73189 [106]121]59]69]81|92]104 12,7 | 13,7 | 15,0
3 | 0,13 l 0,17 [ 0,22 [ 0,29 [ 0,06 [ 0,07 [ 0,08 [ 0,09 [ 0,11 | 0,12 | 0,15 0,17 | 0,21
4 1022[0,281]0,37]048]0,10]0,11]0,13]0,15]0,17 [ 0,20 | 0,24 | 0,28 | 0,35
5 1032]041]054] 070 0@ 0,17 1 0,19 [ 0,22 1 0,26 1 0,30 [ 0,36 | 0.42 | 0,51
6 [045(057710,75[097[020[023(0,26[030]0,35]041]049]057]0,70
7 105910741098 1,27]026]0,30]0,34]040]046]0,54]064]0,75] 092
3 0,94 | 1,23 1,60_"_0,3_3_1 0,38 [ 0,44 [ 0,50 | 0,59 | 0,68 | 0,81 | 0,95 [ 1,17
9 1,15 [ 1,52 1,97 [ 0,41 [ 0,46 | 0,53 [ 0,62 | 0,72 | 0,84
10 1,39 | 1,82 | 2,37 | 0,49 | 0,56 | 0.64 | 0,74 | 0,87 | 1,01
0 [ 1,29 | 1,64 | 2,16 | 2,80 | 0,58 | 0,66 | 0,76 | 0,87 | 1,02 | 1,19
12 [ 1,50 { 1,91 [ 2,51 [ 326|068 0,76 | 0,88 [ 1,02 [ 1,19 | 1,39
13 | 1,73]2,20 ] 289 [3,75]0,78 | 0,88 1,37 | 1,60 | 1,90 | 2,21 [ 2,73
14 | 1,97 [ 2,50 [ 3,29 [ 4,26 | 0,89 | 1,00 1,56 | 1.82 | 2,17 [ 2,52 | 3.10
15 (22212820371 {481[100]1,13 1,76 | 2,05 { 2,44 | 2.84 | 3,50

Z[ Hodung Q0 ¥nda)

68



Tabauua 54
Ilorepn nasaenus B KoJjbueBOM npoctpanctse 3a YbT auamerpom 120,6 mm aaunoii 10 m
B 00CaNHOH KOJIOHHE NIpU TeyeHuU OypoBoro pacreopa, klla

06

Pacxon o o JlnaMeTp obcanHoi TpyObl, MM -

BOLIbI, 683 | 1118

a/c TojiLiMHA CTEHKU, MM
73189 l106]12,1] 59698192 104]11,5[127]137]150
3 1032]045]066[096]012]013]0,16]0,19]0,24]029]0,37]0,45] 0,60
4 10,53]0,74 1,59 ] 0,19 | 0,22 ] 0,27 | 0,32 ] 0,39 [ 0,48 | 0,61 | 0,75 | 1,00
5 10,79 1,60 | 2,34 | 0,28 | 0,33 [ 0,39 | 047 ] 0,58 ]0,71 0,90 | 1,10 | 1,47
6 |1,08]1,50]220[322[039[045]0,54]0,65]0,8[0,98]1,23]1,52] 2,03
7| 142 | 1,97 [ 2,89 [ 422 | 0,51 | 0,59 0,71 ] 0,85 | 1,04 [ 1,28 | 1,61 [ 1,99 | 2,66
8 | 1,79]248]365/[533]064]075]090]1,07]1,327]1,61]2,04]251] 3,36
9 [2,20[305]448]655]079 092 1,10]1,32]1,62[198]251]3,08] 4,12
10 | 2,653,67 (539788095 1,10][1,33] 1,59 | 1,95]238 | 3,01 3,71 | 4,96
1 L3,13 14,33 16,36 [9.31 | 1,12 | 1,30 [ 1,57 [ 1,87 | 2,30 | 2,82 | 3,56 | 4,38 | 5,86
12 [ 3645057411084 1,31 [ 1,52]1,82]2,18]268][3,28]4,14]5,10] 6,82
13 [ 4,19 | 581 ]8,53[12,47] 1,50 | 1,74 | 2,10 | 2,51 | 3,09 | 3,77 | 4,77 | 5,87 | 7.85
14 1477 6,61 971 [14,20] 1,71 | 1,99 [ 2,39 | 2,86 | 3,51 | 4,30 [ 543 | 6,68 | 8,94
15 15,39 7,46 [10,95]16,02] 1,93 [ 2,24 [ 2,70 [ 323 | 3,97 | 4.85 | 6,12 | 7,54 | 10,08

£0—S29-80 ITd



Taoauua 55
IloTepu naBaenus B KosbuesoM npocrpanctse 3a JIBT auamerpom 90 mm anunoii 10 m
B 00CcaaHOI KOJIOHHE NPpH TeYeHHH 0ypoBoro pacteopa, Klla

7] dodung L snda)

@
g
; Pacxon _HAuameTtp obcanHok TpyObl, MM
=| | Boabl, 168,3 | _ 177.8
"g n/c | ToJILIMHA CTEHKH, MM o
: 7,3 | 89 | 10,6 11,5 | 12,7
([ 3 [0,06][0,07 [ 0,08 0,05 | 0,06 | 0,07 | 0,08
7 4 10,09 |0,11]0,13 0,07 | 0,09 | 0,10 | 0,11 | 0,13
‘ 0,16 | 0,20 0,09 | 0,10 [ 0,11 [ 0,13 [ 0,15 [ 0,16 | 0,19
21l 6 [0,19]02]027 | 0,12 ] 0,14 { 0,16 | 0,18 | 0,20 | 0,22 | 0,26
S |_7 10,24]029036(043]0,13]0,15]0,16 | 0,18 | 0,21 | 0,23 | 0,26 | 0,29 | 0,34
(| 8 [031]037]045]054]017]0,18]0,217]0,23]0,26 ‘ 0,29 | 0,33 | 0,37 | 0,43
9 j 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 |046 0,55 0,67 [ 0,80]025[0.27]0,30034[0.38]043 [ 049 ]0,55 [ 0,64
11 ]054]065]079]095]0,29]032][036]040][045][0,51]0,58]0,65] 0,75
12 ]063]075]092]1,10][034]037]042]0,47]0,53]059]0,68]0,76 ] 0,88
13 10,72]086]1,05]1,27[039]043]0,48]0,54] 0,61
14 082]098 112 [1,44]044]049][055]0,61]069]0,78
15 (093] 1,11 ]1,35]1,63]0,50]055]062]0,69]0,78
4

16




Tabauua 56
Ilorepu nasiienns B KojabueBoM npocrpanctse 3a JIBT auamerpom 103 mMm aamnoit 10 m
B 00CaHOI1 KOJIOHHE NP TedeHur OypoBoro pacrsopa, klla

JlnameTp o06caaHol TpyObl, MM

‘ 177,83

TonuimHa CTeHKU, MM

10,6 | 12,1 | 59 | 6,9 | 8,1 9,2
0,16 | 0,20 | 0,05 | 0,05 | 0,06

168,3

13,7 | 15,0

0,13 | 0,15

10,4
0,08

11,5 | 12,7
0,09 | 0,11 | O

8,9
0, 10 0,13

0,07

c6

0,17

0,21

ool BN I N )W R0, [ % = RUS

10

0,34

0,44

0,56

0,25

0,26

0,33

0,08 |

11

12

1,14

13

14
15

0,69
0,83

0,54

| 0,71

0,89

0,98

1,09
1,32

0,49

0,09

0,10

0,12

0,16

0,89

0,21

1,12
1,38

0,33

0,27

0,13

0,18

0,15

0,12

0,13

0,17

1,66 | 0,4

1,56

196

1,31

1,49

1,68

12 | 1,81

2,29

2,08

2,37
2,68

2,63

0,72
3,38 | 0,81 | 0,90

0,40

0,44

0,21

0,24

0,31

0,39

0,36

0,47

0,52

0,60

0,55 |

0,61

0,70

0,63

0,70

0,30

0,80
0,92
1,03

0,48
0,58

0,20

0,16
0,23 [ 0

0,18

0,27

0,32

0,41

0,45
0,56

0,52

0,27

0,21
0,31

0,37

0,42

0,48

| 0,56

0,61 | C

0,64

0,67

0,68

0,79

/0 | 0,80

0,92

0,92

1,06

1,04

1,21

[,18

1,36

0,77

0,75
0,90

0,91
1,06

1,07

1,24

06 | 1,22

1,43

1,39

1,63

1,57

1,84

0,70

0,25

75 10,86 | 1,04

1,04

| | 0,37

0,51
0,67
0,85

],25

1,48

1,72

1,98

1,87

2,25

2,11

2,54

£0—S79-80 Ild
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Tabauua 57

Ilorepu nasnenus suyTpu 1py6 THna ITH nimnoii 1000 M npu Teyenun gyposoro pacteopa, klla

Pacxon Jdunamerp OypHabHBIX TpyO, MM 1 Tun 3aMka
BObI, JI/C L 389 | 3M-121-68 3[1-127-65
TonumuHa cCTeHKH, MM BHyTpeHHnn IUaMeTp, MM
o 94 | 114 | 68 65 )
3] 1938 256,2 30,2 43,3
4 3206 4238 537 | 1m0
5 473,7 | 626,2 839 1204
6 6518 ~861,6 1208 1733
7 853,6 1128,4 | 164,4 2359
8 1071,3 | 14255 | 2147 308, |
9 13252 17517 27118 3899
0| 1593,5 | 21064 | 3355 481,4
1] 1882,7 24888 4060 5825
12 2192,3 2898, 1 | 483,2 693,2
13| 25220 i 33338 | s6T.1 - 8136
14 28712 37955 657,6 943.5
15 3239,7 4282.6 1 7549 1083, |

7] doAug L0 ¥nda)

L6




Tabauua 58
Ilorepn nasaenust BHyTpH YBT anunoii 10 M npu Trevenun 0yposoro pacrsopa, Klla

Pacxon Bonbl, HuamMeTp YbT, MM

—

b6

1/ 889 [ 1016 | 1048 | 108 | 1206
BuyTpeHHUN JuaMeTp, MM
38,1 45 | 54 \ 08 | 56
3 35,08 15,91 6,69 8,95 5,63
4 | 804 | 2632 | 11,07 | 1480 9,32
5 85,76 38,90 16,36 2187 | 13,77
6 118,00 | 59,52 | 22,51 30,09 1894 | 17,27
7 | 15454 | 70,00 29,48 39,41 24,80 22,62
: 19522 | 88,54 37,24 49,78 32,33 28,57
| 23990 | 10881 | 4577 61,17 38,51 35,11
§=S S B8
12 396,89 180,01 75,72 101,21 63,71 58,08
13 | 45657 | 207,08 | 87,10
14 519,79 235,76 | 99,16
15 586.50 266,01 111,89 85,83

£0—S79-80 Ird
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Tabauua 59

[ToTepu aaBeHus: BHYTPH QJIIOMHHHEBBIX OYpHJIBHBIX TPYO nuMHoi 10 M npu TeueHnH 0ypoBoOro

pacTBopa, Klla
Pacxon Boabl, j1/cC Huametp JIBT, MM

90 ] 103 | 108

BHYTpEHHMI IHaMeTp, MM

72 85 | 90
3 1,7] 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
3 4,32 3,29
9 5,30 4,04
] 6,38 4,86
7,54 574

| 8,78 6,69

13 22,21 10,10 ] 7,70
14 I 25,29 11,49 8,76
15 28,53 12,97 9,89

7] Hokung 0 ¥nda)

C6
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XII. KIACCUPUKAIINA MHOTO3ABOMNHBIX CKBAJKNH
U TEXHUKO-TEXHOJOI'NYECKHUE MEPOIIPUSITUA I1IO
IMPOBOJIKE CTBOJIOB 1 OTBETBJIEHUU

12.1. CoBpemennas KiaaccupuKanusa MHOro3a00iiHbIX CKBAXKHH

12.1.1. Ilpu npoexTupoBaHUU, OYPEHUH U 3aKAaHYUBAHUHU MHOIO-
3a00UHBIX CKBaXXUH (M3C) HeTSIHBIMH KOMIIAHUSIMH BO BCEM MUPE
NMPUMEHSIETCS clieLMaJibHas TepMuHosiorus [24, 26, 30].

Mnuoezo3abounas ckeaxcuna — CKBaXXUHa, COCTOSIILAs1 U3 OCHOBHOTO
CTBOJIa U OJHOI'0 UJIY HECKOJIBKHUX OTBETBJICHUI (OCHOBHOM CTBOJI MO-
’KET OBITb BEPTUKAJIbHBIM, HAKJIOHHBIM WU TOPU30HTAJILHBIM ).

boxkoeoii cmeoa — cTBOJI, IPOOYPEHHDBIM U3 OCHOBHOTO CTBOJIa CKBa-
>KUHBI,

lopuzonmaavrnoe omeemeaenue — CTBOJ, IPOOYPEHHBIM OT TOPU3OH-
TaJIbHOr0 OOKOBOT'O CTBOJIA B TOPU30OHTAJILHOM HallpaBJICHUM.

Bepmurxaasnoe omeemeaenue — CTBOJ, NPOOYPEHHBINA OT TOPU3OH-
TaJILHOro OOKOBOI'O CTBOJIa B BEPTUKAJIBHOM HAIMpaBJICHUU.

Jley3zabounas ckeaxcuna — MHOro3a0doiiHast CKBaXK1Ha ¢ IByM4 00-
KOBBLIMMU CTBOJIAMHU.

Mnoeco3zaboiinas ckeaxcuna ¢ npomuonoA0dCHbIMU OMEEMEACHUA~
mu — M3C ¢ 1ByMs OOKOBBLIMHU CTBOJIAMU, YIOJI MEXIY KOTOPBIMH pa-
BeH 180°.

Paonaa muoeozaboitinasn ckeaxcuna — MHOro3adooiiHasi CKBaXK1Ha C
napaule/IbHbIMU OOKOBBLIMU CTBOJIaMH, PACITIOJOXKEHHBIMU B psia MO
BEPTUKAJIM OAUH Hal JPYTUM.

ITouka pazeemeaenuss — MeCTO IepeceyeHsi OCHOBHOIO CTBOJIA C OT-
BETBJICHUSAMU WIU OTBETBJICHUIN Mexay coboil. UMeloTest ABa OCHOB-
HBIX THUIIA TOYEK PA3BETBJIEHUS — 00CaXXeHHas C LEMEHTUPOBAHUEM U
0e3 HEero, a Takxe HeoOCcaKeHHasl.

12.1.2. OcHOBOH Og BbIOOpa TEXHOJIOTUH OYpeHHUSI MOXHO CUM-
TaTh FOPHO-TEOJIOTMYeCKOE CTPOCHUE KaXKIOTI0 KOHKPETHOIO MECTO-

POXIECHUS, a TAaKK€ KOHCTPYKTHBHBIE OCOOEHHOCTH TEXHUKU IS OY-
peHust M3C.
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12.1.3. B nensx 6osiee TOYHOro onpeacieHUs XapakTepuCcTUK 00b-
€KTOB pa3pabOTKHU HEOOXOAMMO POBOANUTH KOMITBIOTEPHOE OOBEMHOE
MOJIEJIUPOBAHHE PEXXHUMOB pabOTHI MPOAYKTUBHBIX I1J1IaCTOB.

12.1.4. JInsa obneryeHunst NpoeKTUpOBaHUs U akcryataumu M3C
pa3paboTaHa KinaccupuKkalMoHHass MaTpyla (pyuc. 7), onpeaeastonas
tunbl M3C (ypoeHb o TAML, T.e. TaKk Ha3bIBAEMOMY TEXHUYECKO-
MY NPOJIBUXXEHHIO TEXHOJOTMU OYpeHUS MHOTO3a00MHbBIX CKBAXXWH) U
[MO3BOJISIIONIAS:

NMPUBECTHU B cooTBeTCcTBUE TUINT M3C U NMPOEKTUPYEMBIN TIpoLIECC
OYpEeHUY;

YVJIVUUIUTDL CTEINeHb CpaBHEHUS CIOXHOCTU OypeHUs CKBa)XUH Ha
pa3JIMYHBIX MECTOPOXICHUSX;

ONpPEaACIUTh peKOMeH1alluy U TpeOOBaHUA K 3Kcruiyatauuu M3C
10 €€ TUIIaM.

12.1.5. Knaccudukauus mo HazHa4€HHUIO COCTOUT U3 IBYX pa3ne-
JIOB: «Onucanue ckBaxXuHb» U «OnucaHue CThIKa» — Y ITO3BOJISIET [10-
JY4UTH 00Jiee NoaApoOHYI0 TEXHUYECKYIO MH(POPMALIMIO O CKBAaXXUHE.
Knaccudukauusa npegHazHayeHa i1 YTOUHEHUS BAXXHEUIIUX Tpebo-
BaHUU MPU MPOECKTUPOBAHUU MHOTOCTBOJIbHON CKBaXXUHBI UJTU OMNKUCA-
HUU UMEIOLIEICA CKBaXXKUHBI. B cKBaXXHWHE € JIBYMS CTbIKaMH U OoJiee
OIMCHIBAECTCS KaKAbli y3ea B HallpaBJICHUU CHU3Y BBEPX.

[1epBblil MOKa3aTeab COCTOUT U3 ONHOU LUPPOBOM XapaKTEPUCTH -
KU, OMMUCHIBAIOLLIEH TEXHOJIOTHUECKUE MTapaMETPbI BCEX TUITOB Pa3BeT-
BJIcHHO yactu M3C (cM. puc. 7).

Tun I — ocHOBHO cTBOJI M OOKOBBIE OTBETBJIEHUSI HE UMEIOT KPETl-
JICHUSA 0o0cafHLIMU TpyOaMM MJIM B KaXXAOM CTBOJIE TOJBEILICHHBIN
XBOCTOBUK.

Tun Il — ocHoBHOI1 cTBOM 00CaxkeH U 3aLleMEHTUPOBaH, OOKOBOM
CTBOJI MMEET OTKPbIThII 32001 MM OCHALIEH XBOCTOBUKOM ((PUIB-
TPOM).

Tun I11 — ocHOBHOI1 cTBOJ 0OCcazKeH U 3aLleMEHTUPOBaH, OOKOBOM
CTBOJI 00CaXXeH 0e3 LIeMeHTUPOBaHUS (BO3MOXHO KPEIJICHUE Y TOUKHU
pa3BeTBJICHUS 0€3 LIeMEHTUPOBAHUS).

Tun IV — ocHoBHOIT U 60KOBO# CTBOJIBI OOCAXEHBI U 3aLIEMEHTH -
POBAaHEI [OOKOBOI1 CTBOJI UMEET XBOCTOBHUK ((PUJIBLTD)].

e wmbiliniunlle

© Odwopmacaie. HTH «[IpombitincHitag 6¢3onacHocTs», 2009
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1. OTKpLITHII HE3aLeMEHTHPOBAH -
HbI MHOTOCTBOJILHBIN CTHIK.
OcHOBHOI U OOKOBOM CTBOJIBI HE

00CaXeHBb!I WIH B KaXXA0M CTBOJIE MO-

eT OBITh Io/iBe1leH XBOCTOBUK.
2. OcHOBHOI CTBOJ 00CaKeH M 3a-

nemeHTHposan. OTKpbIThIii 00KOBOIA
CTBO.I.

bBokoBOi1 CTBOJI HE 00CAXEH WU B
OTKPLITOM CTBOJIE MOXET ObITb MOJIBE-

1HIeH XBOCTOBMUK.
3. OCHOBHOMH CTBOJI 00CAKEH U 3al1e-

MEHTHPOBAH. BOKOBOIi CTB0OJI 00CaXKeH,
HO He 3a1IeMEeHTHPOBAH.

XBOCTOBHK OOKOBOIO CTBOJIa Kpe-
MUTCSI BOCHOBHOM CTBOJIE C TOMOLLBIO
«[1OABECHOIO YCTPOUCTBA», HO HE 3aL1e-

MEHTUPOBAH.
4. OcHOBHOI U OOKOBOIi CTBOJIBLI 34 -

IleMEHTHPOBAHbI H 00CAXKEHbI.
QO0a cTBOJIA 3aLEMEHTUPOBAHbI HA
YYACTKE COSIUHMTEINIBHOTIO y3J1a.

5. I'epmeTnyHblii CTBIK, AOCTUraeMblid
B Ipolecce 3aKaHYHBaHUA.

6. I'epmeTHYHblii CTBHIK, JOCTHrae-
Mblii B mpoiecce YCTAHOBKHM 00caaHOii
KOJIOHHBI.

7. CKBa;KMHHBINA pa3aejauTeNb.

OCHOBHO# CTBOJI OOJILLLIOTO J1Ha-
METpa C IBYMS OAUHAKOBLIMU OOKOBBI-
MH CTBOJIaMU MEHBIIETO IHAMETpa.

Puc. 7. Knaccudukaumua MHOro3adoitHbIX CKBaXKUH

—
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Tun V — ocHOBHOI 1 O0KOBOM CTBOJIbI 00CaXXeHbI U 3aLleMEHTHPO-
BaHbl (TEXHOJOTHYECKOE 000pYyAOBaHUE 111 JOOBIYU KPEMHUTCS C UC-
[10JIb30BAaHWEM MTaKEPOB).

Tun VI — ocHoBHOH cTBOJ 00CaX€EH U 3aLleMEHTHPOBAH, OOKOBOU
CTBOJ1 00caxeH 0e3 LEMEHTUPOBaHUA.

Tun VII — ocHOBHO# cTBOJI UMeEET 3a00HOE pa3BeTBJIEHUE U KpeEn-
JleHue o0opynoBaHUs 1S pa3ne/IbHON JO0bIUU,

BTopoii nmokaszartesib COCTOMT U3 NMpeACTaBIeHHbIX OYKBEHHON U
uMpoBOIt XapaKTEPHUCTHUK, ONMUCHIBAIOLIUX CKBAXXWHY IO €€ TEXHOJIO-
FUUECKOMY 000pYIOBaHUIO U JOOBLIUM/HArHETaHUSL.

Onncanuve CKBaKHHbI:

«HoBast» unu 6e3neiicTByrouias CKBaxxuHa. Beioop crmocoba Bbixoaa
13 00CaaHOI KOJIOHHBI U TEpPMETUYHOCTH CThIKA IO JaBJCHHUIO JOJIKCH
pELLATbCS B 3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUIA.

KonuuecTBo coefMHUTENLHBIX Y3710B — PAKTOP MPHU OLIEHKE CTe-
MEHW CJIOXKHOCTH CKBAXXUHBEI.

Tun ckBaxXMHbI — NOObIBaloLLasl, C MEXAHU3UPOBAHHON AOObLIYEH
Wiy 0e3 MexaHU3NPOBAaHHOI 1O0ObIUM, HATHETATEIbHAS MY MHOTIOLIE-
JIeBal.

Tun 3akaHYMBaHUSA — ONMUCAHUE 3aKaHYUBAH U HaJ SKCIJyaTaly -
OHHbIM MaKepoM, KOTOPBIN ONPEACIsIET TUIT HEOOXOJUMOTo 000pPyI0-
BaHUWS UISI CTBIKA.

Onucanue cToika:

CBS3HOCTb — B BYCTBOJIbHBIX CKBaXXUHAX UCITOJIL3YETCS TOT XKeE I10-
KazaTeJib, UTO M NPU KJacCU(UKALMU IO CIOXHOCTU. J1sl CKBAXKMH C
ABYMS U 6osiee CTbIKaM# KaXJblid CThIK KJAaCCU(DULIUPYETCSI OTACIAbHO.
[1py HEOOXOAUMOCTH FrEPMETUYHOCTH «I10 HABJIEHUIO» 3TOT NMOKA3aTE/b
TAK3KE YUUTbIBaeTCH.

YpoBeHn focTyna — onucaHye Heo0OXOAUMOI0 YPOBHS JOCTYIA IS
[TOBTOPHOTO BX0/Ja B OOKOBOU CTBO.JI.

YnpasneHue neOMTOM — ONMUCAHUE CTEINEHU KOHTPOJIS 32 100bIYEH
WJIN NMMOTOKOM HAarHeTaeMoH KUIAKOCTH UEPE3 Y3€J1 CThIKA.

[lepen noka3zaresieM MMeeTCHd YKa3aHUe HAa TUN CaMOM CKBAaXXUHDI
(HoBass — tvn N, BoccTaHaBiuBaeMas — TUM E):

oy uryil
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Tun PA — noGeiya ¢ npyMeHeHUEeM HaCcOCHOro o0opynoBaHus (Ipu
OypeHUU HOBbIX CKBaXXUH ).

Tun PN — no6s1ya ¢ Mcriosib30BaHUEM €CTECTBEHHOTO pexXxyuMa (Npu
OypEHUU HOBBIX CKBaXXHH).

Tun IN — HarHeTaHue (ITpyU BOCCTAHOBJIEHUM CKBAXHH).

Tun MP — MHoroueneBrie (ITpd BOCCTAHOBJICHUHN CKBaXUH ).

TexHoJilornyeckoe o0opyaoBaHHUE MOXKET pa3inyaThbCs MO Crocooy
3akaHYuBaHust M3C, HanpumMmep:

OJHOBpEeMECHHas 100bIUa U3 BCEX OTBETBJIICHUI;

pa3aesibHast 100blYa U3 OTBETBJICHUIA;

n100bIYa ¢ IPUMEHEHHUEM KOHLUEHTPUYHOM KOJIOHHHI TPYO.

J1s1 XapaKTepUCTUKHU TEXHOJIOTHYECKOro 000pyI0BaHUSI TOYKHU pa3-
BETBJIEHHMSI 110 BO3MOXXHOCTHU MOBTOPHOIO BXOXIEHMS B ITPOAYKTUBHbIH
[J1IaCT UJIU PEMOHTHLIX pa0dOT 10 BOCCTAHOBJICHUIO MTPOAYKTUBHOCTH
HCIIOJIb3YIOTCS clieayioue 0003HayeHUs:

Tunm NR — 0e3 BO3MOXXHOCTH MTOBTOPHOTO BX0OJ1a B IJIACT.

Tun PR — ¢ BO3MOXHOCTBIO MOBTOPHOTIO BX0/1a IPU UCITOJIb30Ba-
HHWH ITOABECHOI0 000pYAOBaHMUSL.

Tun TR — ¢ BO3BMOXHOCTBHIO MOBTOPHOTO BXOJa IPHU UCITOJIb30Ba-
HUM NPEABAPUTEIbHO BbIPE3aHHbIX «OKOH» B 00CaAHbIX Tpydax wiun
KosioHHBI HKT.

J1151 XapaKTEpUCTHUKU TEXHOJIOTUUYECKOTO 000pYyaA0BaAHU S, TPUMEHSI -
€MOTO0 [J11 KOHTPOJIS MTPUTOKA U3 NMPOAYKTUBHOTO I1J1aCTa U HAarHETAHUS
B IIPOJAYKTHUBHBIN TJIACT, UCITOJIB3YIOTCS CICAYIOUIUE THUIIDI:

Tunm NON — 6e3 KOHTPOJIs1 NPUTOKA/HATHETAHMSI.

Tun SEL — ¢ KOHTpoOJIEM NpUTOKa/HATHETAHUS NIPU pa3aeIbHOM
IKCIUiyaTalluy OTBETBJICHHUM (IIpYU HAJIMYUH CETYATOr0 XBOCTOBUKA HA
TOUKE pa3BETBJIEHUS WU CUCTEMbI MAKEPOB UISI pa3/ieJbHON 3KCIIY-
aTal MU CTBOJIOB).

Tun SEP — ¢ KoHTpoJsieM nnpuTOKa/HarueTaHus rpHy pasaejbHOM
3KCIIIyaTallMM OTBETBJIEHU I (ITpY HAJIMYUM CUCTEMBI [TAKEPOB JJ151 pa3-
NEeJBHOM 3KCIlyaTalluv CTBOJIOB).

Tunel KEM 1 RMC — cooTBeTCTBEHHO ¢ AMCTAHLIMOHHBIM Ha0J110-~
JeHUEM 3a IPUTOKOM/HarHeTaHMUEM U C AUCTAHLIMOHHBIM YIPaBJICHU-
€M M KOHTPOJIEM NPUTOKA/HAarHETaHUA.
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12.1.6. KonkpetHass M3C MoxXeT MMETh coueTaHUe YKa3aHHbIX I10-
Kasatesnei [26].

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

HauMeHoBaHUs ¥ LU@PbI, TPUBEACHHBIE B KJIaCCU(pUKALIUU MHO-
FOCTBOJIbHBIX CUCTEM, OTPAXAIOT XapaKTEPUCTUKU CKBAXKUHEL. JlaHHas
MHOT'OCTBOJIbHAs CUCTEMA OTHOCUTCSI KO BTOPOMY YPOBHIO CIOXKHOCTH.
OCHOBHOI1 CTBOJI 00CaXXeH Y 3aLileMEHTUPOBaH, a O0OKOBOM CTBOJI HE 00-
CaXXeH WJIM B HEM MOXeET OBITh IMOABELIECH 3apaHee rponepdopupoBaH-
HBII XxBOoCcTOBUK (hunsrp). AbOpeBuarypa N-1-PN-S/2-TR-SEL o3Ha-
YaeT, YTO CKBaxKMHa sBjgercd HOBOU (N), C OTHUM COCAUHUTEIbHBIM
y3iioM (1), nobriBarowast (P) Ha ecrecTBeHHOM pexkuMe nputoka (N) ¢
3aKaHYMBaHWEM OJHOro cTBoJia (S). CThIK: OCHOBHO CTBOJ 00CaXKEH U
3alleMeHTUPOBaH (2) C BO3MOXHOCThIO [TOBTOPHOTI'O BLIXOAa B OOKOBOA
ctBoJl yepe3 HKT (TR) u usdbuparensHoit nooeiueit (SEL).

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

M3C umMmeer cienyioilylo KOHCTPYKLIMIO — B OCHOBHOM CTBOJIE
BbILIC TOYKH Pa3BETBJIECHUS YCTAHOBJIEHA CUCTEMa IMaKepoB IS pa3e-
JIbHOM 3KcnjyaTauMy cTBOJIOB. bOKOBO CTBOM 0bcaXxeH U 3aLleMeH-
TUPOBaH.

CouetaHue E-2-IN-D noka3eiBaetr, uTo M3C gBisieTCSI BOCCTA-
HOBJICHHOM, C ABYMS TOYKAMU pa3BeTBJIEHUs, pa00OTaeT KaK HarHera-
TeAbHasA, a TakKXKe UMeeT 00opyaoBaHUE LIS pa3fae/ibHOM 3KCITyaTta-
IIMH EBYX CTBOJIOB.

CoueraHue 2-PR-NON/5 (20,7 MI1a)-TR-SEP naer npencrasiie-
HHe O criocode akcruryatauuu M3C. Insg HUXXKHEeH TOYKY pa3BeTBJICHUS
2-PR-NON: 0e3 KOHTpOJIS NPUTOKA, C UCTIOJIb30BAHHUEM TEXHOJIOTHHU
MTOBTOPHOIO0 BXOIa, C O0CaXXEHHBIM M 3alIEMEHTUPOBAHHLIM OCHOB-
HBIM CTBOJIOM, a2 OOKOBO#M CTBOJI — OTKPBIT. [1J1s1 BEepXHei TOYKH pa3-
BeTBiieHUs 5 (20,7 MITa)-TR-SEP: B 0CHOBHOM cTBoJIE BbIllle TOUKHU
pa3BeTBJIEHUS! YCTAHOBJIEHA CUCTeMa NakepoB (Ha padoyee naBaeHUE
20,7 MTIla) ons pasnenbHON 3KCIUIyaTallud CTBOJIOB, C MCIOJIb30Ba-
HUEM TECXHOJIOTMU IMMOBTOPHOTIO BX0Ja, a TAKXKE ¢ 000pYIOBaHUEM LIS
pa3acabHON IKCTIJIyaTallviv IBYX CTBOJIOB.

kel
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12.1.7. CyumectByioT cucteMbl 3akaHuuBaHuss NAML, DSML u
LRS, Kaxnasg U3 KOToOpbIX UMEET OTJIMUMUTEIbHbIE OCOOEHHOCTH [24,
26, 30].

12.1.7.1. Cuctema NAML (Tak Ha3biBaeMmas cucreMa 0e3 JocTyna
K OTBETBJICHUSIM TNMPHU PEMOHTHBIX paboTax) siBisieTcsl KOMOMHALUEH
OObIYHOrO O0OpYAOBAaHHUS JJIs1 KOHTPOJISA npuToKa (dJilonaa U3 npo-
IYKTUBHOTIO IjlacTa, BKJI0Yasd OTBETBJEHHSI OCHOBHOIO CTBOJIA. DTa
CHCTEMAa COCTOMUT M3 JIBYX MAKEPOB — HUXHETO U BEPXHEro, pa3nesi-
IOLLIMX OTBETBJIEHUSI OT OCHOBHOTO CTBOJIa, M ITO3BOJISIET OCYLLIECTBISTD
BbIOOPOUYHYIO 3KCIUJIyaTaLlMIO OTBETBJIIEHUI. JIaHHAsd KOHCTPYKLUA HE
MOXET 00eCcneYnThb MPOBEACHUE PEMOHTHBIX paboOT, MO3TOMY HEOOXO-
IVMO MU3BJIEKATh CUCTEMY Ha ITOBEPXHOCTbD.

12.1.7.2. Cucrema DSML (Tak Ha3biBaeMas cUCTEMA C ABOUHOM
KOJOHHOI TpyD) npeacTaBisieT co00M CUCTEMY C COYETAHUEM TpEX
nakepoB, NMePBbIA U3 KOTOPbIX HAXOOUTCSI B OTBETBJIEHHUH, 4 BTOPOH U
TPETUU — B OCHOBHOM CTBOJI€ COOTBETCTBEHHO BLIILIE U HHUXE TOUKHU
pa3BETBJIEHUS. DTa CUCTeMa MO3BOJISIET TUAPABINYECKH TMOJHOCTBIO
U30JIUPOBATh OTBETBJIEHUSI OT OCHOBHOTIO CTBOJIa. YHUKAaJILHON OCO-
OeHHOCTDBIO JAaHHON CHUCTEMBI SBJASIETCA OobecredyeHUe BO3MOXHOCTU
DEMOHTHBIX padoT B 1I0OOM U3 cyliecTByouiMx B MC3 oTBeTBIIEHMH
MPU UCIOJIB30BAHUU OOBIYHBIX TEXHOJOTUYECKUX Orepaluil U Tex-
HUYECKHUX CPEACTB, a TaKXXE HAJIMUME YCTPOUCTB KOHTPOJIS MPUTOKA
[JIJACTOBOTO (hJIIOMAA U3 KaXI0r0 OTBETBJICHUS ITPHU CTAaHAAPTHBIX TH-
nopasMepax oHraHHOU apMarypsbl. [1py npyuMeHeHUU JAHHOM CHUCTE-
MbI BO3MOXHO MPOBOIWTD OINepaLMy MO KUCJIOTHO 00padoTKe Npo-
NYKTUBHOTIO I1J1acTa.

12.1.7.3. Cuctema LRS (Tak Ha3biBaeMas cucTeMa roBTOPHOI0 BX01a
B MPOAYKTUBHbBIM IJIACT) SIBJISIETCS pa3BuTeM cucteMbl NAML, B HEH
00eCneyrMBacTCA JOCTYII YEPE3 «OKHA» B 00CAAHBIX TPyDax K OTBETBJIE-
HUsM. [TonodbHo cucremMe NAML ykazaHHast cucteMa UMEET BEPXHUIA
U HUKHUH makepbl, obecrneyrBaiolye U30asILMI0 OCHOBHOIO CTBOJIA
CKBa>XMHBI OT OTBETBJIEHUH, CpabaThiBaloLIMeE MPH MOBLILLIEHWH JaBJie-
HUsl. OCO0EHHOCTbIO IAHHOW CUCTEMBI SIBJISIETCS HAJIMUUE ClellUaJIb-
HBIX «OKOH» B KOJIOHHE TPYO, IMMO3BOJISIIOLLUX IPOU3BOJIUTH PEMOHTHDIE

.
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pa0oOThI B OTAEJNbLHbLIX OTBETBJIEHMUAX C [TOMOLIBIO KOJOHHBI HKT mnu
Ka0eJbHBIX CUCTEM. BbHI30B IMPUTOKA UJIM HarHeTaHue B OOKOBBIE CTBO-
JIbl TAK3KE NPOU3BOAUTCS C UCTT0JIb30BaHUeM KOJTOHHBI HKT v cnieniu-
abHBIX MYDT. U30J151L11MsT OCHOBHOI'O CTBOJIA OT OT/JEJbHbIX OTBETBJIE-
HUI ocyluecTBisieTcsi cpe3daHueM KojJoHHouM HK'T 3arnymek «okoH»
IJTSE TOBTOPHOro noctyna. bonsmnHcTBO M3C MOryT OBITH O00PYIO-
BaHbl CUCTEMaMU JAaHHOrO TUIMa, HO TpedyeTrcs CrieuraJbHOE TEXHO-
NoTrUUYecKoe obopyaoBaHue sl OCTYNA K OTBETBJICHUAM. Bo3MoOXHO
couetaHue oJuHOouYHOI KoJOHHBI HKT u cucteMsl LRS B onHOI#i cuc-
TeMe 3akaHuuBaHusg M3C.

12.2. TexHuKO-TEXHOJOTrHYECKHE MePONPUSITHS
110 NPOBOJKE CTBOJIOB H OTBETBJIEHNH

12.2.1. BOABIIMHCTBO TEXHUKO-TEXHOJOIMUECKUX PELUEHUHN B CO-
OTBETCTBUU ¢ KylaccudukauMoHHoil MaTtpuuein M3C OGa3upyeTcs Ha
CTPOUTENBCTBE MHOT03a00MHBIX OTBETBJIEHUN U3 BHOBbL CTPOSILIIUXCH
CKBaXHH.

12.2.1.1. 1ng 3TUX LeJieH UCTTONB3YIOTCS CUCTEMBI C [IpeIBAapUTEIb-
HO CO3JaHHBIM Ha MOBEPXHOCTU «OKHOM» (pHUC. 8).

Cucrema c npeaBapuTeibHO ppe3epOBAHHBIM «OKHOM» ITpeaHa3Ha-
yeHa ISt co3JaHUusl MHOTOCTBOJBHOTO CThIKA 4 YPOBHS B TeX clydasx,

Koraa HeoOXoauMO obecreyeHue NMOJHONPOXOAHOro 10CTyna B 00KO-
BOM CTBOJI U TEPMETUUYHOCTH CTHIKA C TPUMEHEHUEM LIEMEHTUPOBAHUAL.
Takoke MOXET NCTOIL30BATLCA J151 CHCTEM YPOBHS 2 ¢ HEOOCaXXKeHHBIM
OOKOBBIM CTBOJIOM WJIU CNYILIEHHBIM B HEro XBOCTOBUKOM. [1pu HeoD-
XOOUMOCTH COXPAaHECHUS MEXAHNYECKOM LI€JIOCTHOCTU U NOJTHOpa3Mep-
HOTro JyaMeTpa Ui JOCTyia B 00KOBOU CTBOJI BO3MOXXHO ITOABELIVBaA -
HHUE NpeaBapUTesIbHO (ppe3epOBAHHOIO XBOCTOBMKA OOKOBOIroO CTBOJIA
B [JJABHOM CTBOJIE, TO €CTh (POPMUPOBAHHE CUCTEMBI 3 YPOBHHI.

12.2.1.2. IIpeuMyuiecTBaMU pellIeHUS C TTPEeABAPUTEIILHO CO30aH -
HBIM «OKHOM» SIBJISIIOTCSI:

BO3MOXKHOCTb UCIOJb30BAHUS NIPU CTPOUTEILCTBE HOBBIX CKBa-
XVH, CO30aHUA CTHLIKOB 2, 3,4 ¥ 5 ypoBHEil, CTPOUTENBCTRA CKBAXUH
10 CIOCO0Y CHU3Y BBEPX UJIU CBEPXY BHU3;
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ob0ecrieYyeHue MEXaHUUYEeCKON U TUAPaBJIUUYECKON repMETUYHOCTH
CUCTEMDBI 4 YPOBHS HEMEHTUPOBAHUEM, TOJTHOMPOXOAHON AUAMETD 3a-
KOHYEHHBIX INTAaBHOTO U DOKOBbBIX CTBOJIOB;

OTKa3 OT UCMOJIb30BaHUs (pe3epoB U palnOEpPoOB 15l YMEHbLLICHUS
KOJIMYECTBA CTPYXKKMU;

MWHUMAJIbHbII 00beM (ppe3epoBaHUsI MJIM OOYpUBAHUSA IUISA NTPO-
NOJIXKEHUS padOT B OCHOBHOM CTBOJIE;

KOHTPOJb [NTyOMHbI U OPUEHTALMU C MTOMOILIBLIO CTALIMOHAPHOIO
YCTAHOBJIEHHOTO B COCTaBe 00CaJHON KOJOHHBLI 3allIeJIOYHOTO COeIU -
HEHUS;

BO3MOXHOCTb 3aKaHUYMBAHUS CThIKa C UCIOJb30BAHUEM CHUCTEMBI
MOBTOPHOTO BBOAA ¢ 10cTyrnom yepe3 HKT;

BO3MOXXHOCTb 3aKaHYMBAHUSA W U30JI1ILMHU OOKOBBIX CTBOJIOB C IMO-
MOILLBLIO MHOTOPSIAHOM CUCTEMBbI 3aKaHYMBaHUS YPOBHS J.

12.2.2. KOMIUJIEKC TEXHUKO-TEXHOJOTMYECKUX MEPONPUSITUM Mpe-
NYCMaTpPUBAECT CJIEAYIOUIME ONepaLluu.

12.2.2.1. B npouecce ctpouTebCTBa OCHOBHOIO CTBOJIA CKBAXXHHbBI
B cocTaB 00CagHON KOJIOHHBI BKJIIOYAIOTCS «OKOHHBIE» COSIUHEHMUSI C
3apaHee oTdpe3epoBaHHbIMU OKHaMU. B cocTaB Kaxaoro «0bcaaHoro
OKOHHOTO» COCAVHEHUSI BXOAUT «MydTa-3aliiesiKa» JJisi NOCACAYIOIEeN
[TOCAJIKM B HEE U3BJIEKAEMOI'0 OTKIIOHUTES (YUIICTOKA).

C BHelLHEH CTOPOHBI «OKHO» MPUKPbIBAETCS KOXYXOM M3 CTEKIIO-
BOJIOKHA, BHYTPH «OKHa» PacrnojioKeHa BHYTPEHHSAS BTYJIKA; B LIEJIAX
COXPaHHOCTU MeXXAY BHYTPEHHEN BTYJIKOM U BHEIIHHUM CTEKJIOBOJIOK-
HUCTBLIM MOKPBITHEM IIPU MOHTAaXe BBOOMUTCS CIIELMA/IbHAS CMa3Ka
(rYCTOM reJib).

12.2.2.2. Ilocne opyeHTUPOBAHUS «OKHA» B HEOOXOAUMOM a3uMYy-
TaJIbHOM HarnpaBJeHUU OCHOBHAas1 00cagHast KOJOHHA LEMEHTUPYETCS
B COOTBETCTBUM CO CTAHIAPTHO METOAUKOM.

12.2.2.3. Ob6ecneuyuBalonias COXpaHHOCTh «OKHa» OT Iiepenana AaB-
JIEHUS BHYTPEHHSIS BTYJIKA U3BJIEKAETCS UCITOJIb30BAHMEM TMpaBINyeC-
KOro BO3BpaTHOIO Me€XaHMW3Ma I10 3aBepLUCHUU LEMEHTUPOBaAHUSI.

12.2.2.4. U3BiieKaeMoOe OTKJIOHSIOILEE YCTPOUCTBO (YUIICTOK) YC-
TaHaBJIMBACTCS B «OKHE» 00CaZHON KOJOHHbI, 00ECIIeYynBast MECTO 3a-
pe3KU IS JONOJHUTEJIBHOTO (DOKOBOIr0) CTBOJIA.
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12.2.2.5. bokoBO# cTBOJ1 OYpPUTCS 110 OOLIENPHUHATON TEXHOJOTHUH.

12.2.2.6. bBypuabHbIit MTHCTPYMEHT M3BJIEKAETCSI U3 CKBAXUHbI U Ue-
pe3 «OKHO» 00CagHON KOJIOHHBI B OOKOBOI CTBOJI CIIyCKaeTcs o0cal-
Hasl KOJJOHHA-XBOCTOBUK.

12.2.2.7. BOKOBO#M ¢cTBOJI LLEMEHTHUPYETCS MO OOBIYHOI WU CTYITEH -
yaTOU TEXHOJIOTUM.

[2.2.2.8. [lnsa obecneyeHUsT AOCTYIA B OCHOBHOM CTBOJI TPUMEHSI -
eTCcqd o0ypuBaHUe YacTHU 00CaTHON KOJIOHHBI-XBOCTOBUKA OOKOBOTO
CTBOJIA, BEICTYITAIOIIETO B OCHOBHYIO O0CaTHYIO KOMOHHY.

12.2.2.9. JlocTymn B O0OKOBYIO CEKLIMIO OCYIIECTBJISIETCS IYTEM BO3-
BpallleHUS OTKJIOHAIOILIEro UHCTPYMEHTA (VUIICTOKA) B «OKOHHOE» CO-
eIMHECHME.

12.2.3. TeXHUKO-TeXHOJIOrMuYeCcKUe pelieHus no co34aHuIo 10M0J-
HUTEJIBHBIX CTBOJIOB U OTBETBJIEHUU U3 BOCCTAHABJANBAEMON CKBAXKUHBI
C MIOMOILBIO TPAAULIUMOHHBIX BhIPE3AIONINX U OTKJIOHSIIOLIUX YCTPONUCTB,
a TAKKE CMELMANIbHBIX HEBpALLLlAEMbIX KOHCTPYKLIMHA ppe3epoB (HaMpH -
Mep, TaK Ha3piBaeMasi cucteMa RDS™ «CneppuCan») npenycMarpi-
BalOT CJIEAYIONIME PaOOTHI.

12.2.3.1. B cocTaB HeBpalaou X KOHCTPYKLIM i1 BXOAUT crielifallb-
HBIH MHOIOpa3oBbiv (hpe3ep A Ppe3epoBaHUsI OKOH 3aJaHHOU T€o-
METPpHUUECKOM (POPMBI Ha 3aNaHHOM IJIyOMHE U B IIPOEKTHOM HarlpasbJie-
HUN. BO3MOXHOCTb 3agaBaTh QOPMY U MOJIOXKEHUE OKHA, BYACTHOCTH,
MCITOJIL3YETCS IJISI CTPOUTEJILCTBA CKBaXXUH 2, 3 U 4 ypOBHEH IIpU Ha-
JIMYUU TpeOOBAaHU TTOBTOPHOIO BX0OAa B OOKOBOM CTBOJI UJIM BO3MOX-
HOCTH AocTyra B 00KoBoii cTBoj yepe3d HKT, a Takxke npu ycTaHOBKeE
CUCTCM 3aKaHUYMBAHUA 5 ypOBHHI.

12.2.3.2. B pe3yJisrate co3naiorcs «okHa» RDS™, otdpe3epoBaH-
Hble B (hOpME MPOAOJIrOBATOTO MOJHOMPOXOIHOr0 OTBEPCTHUS B TOU-
HOCTU BAOJIb OCH 00CcanHOI KOMOHHBIL. [IpsiMmbie, yinMHEHHBIE (POPMBEI
«OKOH» ITO3BOJISIIOT U30eXKaTh npodieM, KOTOpble HAOMIOAAIOTCS TIPU
CITYCK€ B OOKOBBIE CTBOJILI XBOCTOBMKOB WJIM UHCTPYMEHTa uepe3 ppe-
3€pOBAHHOE OOBIYHLIMUY METOAAMU «OKHO».

12.2.3.3. TlpeuMyuiectBaMy M1 TEXHUKO-TEXHOJOIMUECKUMU OCO-
OCHHOCTIMU JAHHOTIO peleHUsI SIBASIOTCS:

BO3MOKHOCTb UCIOJIL30BAHUS €€ Ha CYILECTBYIOLINX CKBAXKUHAX;
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ol0ecrneueHe 3aJaHHON QOPMBI U TOJOXKEHUA «OKHa» MO3BOSIET
OCYIUECTBJIEHHWE MOBTOPHOIO JOCTYNa B OOKOBOM CTBOJI B TeYEHHUE BCE-
'O CPOKa CNYXKObI CKBaXXUHBI;

COBMECTUMOCTD C CUCTEMOM 00eceyeHHsI MOBTOPHOIO BX0J1a B 00-
KOBO¥ CTBOJI U MHOTOKOJIOHHOM CUCTEMOI 3aKaHYUBaHUS;

KOHTPOJIb a3UMYyTa U IJTyOMHA PaCITOJOXKEHUS «OKHAa» 00eCIieyuBa-
eTCS IKOPHBIM MaKepoOM M 3alleJIOYHBIM COSIUHEHUNEM;

COBMECTHMA C U3BJIEKAEMOUN CUCTEMOM U1 CO30aHUS COCAUHEHUMH
4 1 5 ypOBHEH;

[POAOJIKEHUE JOOBIYU U3 CYLLIECTBYIOILETO CTBOJIA CKBAXWUHBI;

(bpe3epoBaHUe «OKHa» B 00cagHOi KojJgoHHe 3a oaHy Cl1O;

B KaueCTBE OCHOBaHMUsI 111 yCTaHOBKH cUcTeMBI RDS™ ncnob3ay-
IOTCS 3a1UENOYHOE cocAMHEHUE U AKOPHBIN Makep;

JIOJITOBEYHOCTD (ppe3epOBOYHON FOJIOBKH;

METAJIJIOLLIAMOYJIOBUTEU IJIS1 COOpa U U3BJIECYECHUS CTPYXKKHU U
HIJ1aMa SIBJSIOTCS YACTbIO CUCTEMDI;

HaJIUuMe COBMEUIEHHON CUCTEMbBI OPUEHTALIUH.

12.2.3.4. [1ns1 BBIITOJIHEHHUS TEXHOJOTMYECKHUX OIEpaLvii YIAIUTh
M3 CKBAXXMHBI CUCTEMY 3aKaH4YUBaHUSL.

12.2.3.5. Cnyctuth B CKBaXKMHY KOMMOHOBKY RDS™ ¢ 9KOpHBIM
MakepoM U 3alleJIOYHBIM COeAUHEHUEM, COPUECHTUPOBATh U YCTAHO-
BUTb.

12.2.3.6. OTdpe3epoBaTh «OKHO» U U3BAeUb ppe3ep, OCTAaBUB B CKBa-
J)KMHE MakKep U 3alleIOUHOE COSAUHEHUE B KAUECTBE SIKOPSI U perepa
NJISt OpPUEHTALUU.

12.2.3.7. CnnyCTUTb B CKBa’XUMHY YUIICTOK C ppe3aMU 1 o0padoTaTh
CTBIK.

12.2.3.8. IIpoOypurh 60KOBOJi CTBOJI.

12.2.3.9. CnycTuTh B CKBaXXMHY XBOCTOBMK OOKOBOIroO CTBOJIA U 3a-
LIEMEHTUPOBATD.

12.2.3.10. O0OypuTh YacTh XBOCTOBH KA OOKOBOI'O CTBOJIa, BbIBEJCH-
HOI'0 B OCHOBHOM CTBOJI, JJ151 OTKPbITHUS AOCTYIIA B OCHOBHOM CTBOJI U
U3BJICYb YUTICTOK.

12.2.3.11. YCTaHOBUTL CUCTEMY 3aKaHYUBAHUS U IIPUCTYITUTD K 3KC-
MJayaTtaLuyy CKBA>KHUHBI.
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OcHoBHOIf OcHoBHOl
CTBOJI CTBOJI
IIpensapuTeasHO
(ppe3epOBAHHOE
«OKHO»
OOypeHHLIN
(Dpe3ep(JBaHH03 CTLIKOBOH
«OKHO»

MEPEXOTHUK

[lotHOMMpOXOnHOM

00 Bl CTBIKOBOMU 3
YPCHH OOKOBOM CTBOJI

epexoIHUK

BokoBO#
CTBOJI

boKoBOI

. JIKOpHBIN Makep ¢ 3aleIou- 3aiesIoyHoe
CrienuaibHBli HBIM COeIMHEHHEM (U1 COCIMHCHHE
bpesep BOCCTAHABJIMBAEMBIX CKBAXKVH) Ctiik RMLS™

Crpik RDS' yposuu 2, 3 YPOBHM 2, 3, 4

v 4 no TAML S 1o 1AML

Huxnuii Hwxknui

Y4aCTOK y4acToOK

OCHOBHOT'O CTB0.IA OCHOBHOTO CTBOJ1A

Puc. 8. TexHHKO-TeXHOMOrMUECKHUE CXEMBI IT0 MPOBOJKE CTBOJIOB U
OTBETBJICHHUH

12.2.4. TlopsinoK BeITTOJHEHUS TEXHOJOTMUECKUX Onepalunii ¢ 1o-
MOLIBLIO CTAHAAPTHBIX TEXHUYECKHX CPEACTB.

12.2.4.1. [IpoBecTtH KOMIJIEKC MOATOTOBUTEIbHBIX PadoT.

12.2.4.2. BeinonHUTL OnepaLivy 1o yCTaHOBKE UCKYCCTBEHHOTO 3a-
00st BHYTPU 00CaAHON KOJOHHHBI.

12.2.4.3. Ilocyne npoMBIBKU M OYMUCTKHM CKBAXKMUHBI CMTYCTUTh MOCTO-
BYIO ITPOOKY U YCTAaHOBUTH €€ Ha 1 M Bblllle 3aJaHHOrO MY(pTOBOTO CO-
eIMHEHUS 00CaJHON KOJIOHHBI.

© Odopmacinie. HTU «IpoMpinuieHnas 6¢zonacriocts», 2009



108 LI 08-625-03

12.2.4.4. 1711 yCTAaHOBKW HUXKHEIO OTKJIOHUTEJII COPUEHTUPOBATD
IUTJIMHT TEJIEMETPUYECKOM CUCTEMBI (NEPEBOAHUK MOA TMPOCKOI) C
MOBEPXHOCTBIO OTKJIOHUTENS U 3a(PUKCHUPOBATDH B 3TOM ITOJIOXKEHUH.

12.2.4.5. Cobpatb KOMITOHOBKY M3BJ1IEKA€EMOTI0 OTKJIOHUTES (YUII-
CTOKAa) C METAJUIOLIAMOYJIaBJIMBAIOLIUM MHCTPYMEHTOM B ClIEYIOLLEM
NnopsiAKe: IKOPb, OTKJIOHUTEJIb, OKOHHAas ¢pe3a, HUXHUU pandep, Crie-
LiMaJIbHbIM NAaTPYOOK, BEpXHU paildep, TeaeMETpHUYECKAsi CUCTEMA UJTN
NMepeBOIHUK o rupockon, Y b1, oypunbHseie TpyObI.

12.2.4.6. CnnyCTUTb KOMITOHOBKY OTKJIOHHMTEJIS1 ¢ Ppe3aMH Ha M0-
HU>XKEHHOW CKOPOCTH.

12.2.4.7. He noxoxas 30—35 M 10 3a0041, 3anuMcaTh BEC MHCTPYMEHTA
[pU pas3rpy3ke U NoabeMe U BOCCTAHOBUTDL LIMPKYJISILHIO.

12.2.4.8. CopuMeHTHPOBAaTh MNOBEPXHOCTh OTKJIOHHUTEIA B HY>KHOM
HarnpaBieHUU. Koppenauus rimyoOuHbl OCYUIECTBASIETCHA 10 MECTOHA-
XO0XIECHUI0 MOCTOBOM MPOOKH.

12.2.4.9. IlocaanTb iKopb HA 32001, MPOBECTU HECKOJIBKO U3MEPE-
HUU 0JIS OATBEPKACHUS HATIPABEHUA OpyUeHTaUUN. Pa3rpy3uTs Bec
WHCTpPYMEHTA BhILIE YCUJINS cpe3aHus skopsl. I1pu cpe3aHuu LITUQTOB
JOJIKHO OBITh 3aMETHO JIBUXKEHHME MHCTPYMEHTa BHU3. HAaTAHYTb UHC-
TPYMEHT (YCUJIMEM CpE3aHUA SIKOPS) A1 MPOBEPKU 3as1KOPHUBAHUS.

12.2.4.10. Pa3rpy3uTb HHCTPYMEHT OOJIbLLIE YCUJIHSI CPE3AHUS SIKO-
pst (MpUMEPHO B 2 pa3a), MpOMapKUpoOBaThb TPYOY, MPOAOJIKUTh pacxa-
>)KUBaAHUE 10 cpe3aHUs OOJITA.

12.2.4.11. Cobpatb ¥ crniyCTUTb 00CcagHbIE TPYObl, 3aKOJOHHbIN I1a-
Kep, UCKPUBJIEHHBIN NMaTpyOOK, YCTPOMCTBO MMOABECKH XBOCTOBUKA WU
CUCTEMY THUIIA «KPIOK-TIoABecKa» («belikep») ¢ BEpT/IIOroM, IO3BOJISI -
IOLLIMM BPAalUaTh «KPIOK-MOABECKY» HE3aBUCUMO OT XBOCTOBHKA, TEJIE-
METPHYECKYIO CUCTEMY, CITYCKOBOM UHCTPYMEHT.

12.2.4.12. B KOMITIOHOBKY BXOJIMUT TeJIeMETpUUECKasd cUcTeMa i
OPHUEHTUPOBAHMUS 10 OTHOILEHUIO K «OKHY».

12.2.4.13. CnnyCKOBOW UHCTPYMEHT OCBOOOXIAETCSI THAPABINYECKH.,

12.2.4.14. Ilociae yctTaHOBKY HUXHEro XBOCTOBUKA COPUEHTHPOBATh
IUTUIMHT TEJIEMETPUYECKOU CUCTEMBI (MTepeBOJHUK MO TMPOCKOIT) € [10-
BEPXHOCTbBIO OTKJIOHUTEJIS U 3a(UKCHUPOBATh B 3TOM IMOJIOXKEHUM.
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12.2.4.15. CobpaTh KOMITOHOBKY M3BJIEKAEMOIO OTKJIOHUTEJIS C ME-
TAJIOLJIAMOYJIaBJAUBAIOLUM MHCTPYMEHTOM B CJCAYIOLIEM IOpPSIKe:
AKOpPb, OTKIIOHUTENb, «OKOHHasl» Pppe3a, HUKHUIA paindep, cnelyaib-
HBIM MaTpyOoOK, BEpXHUHU panbdep, TejieMeTpuueckas cucreMa (repe-
BOOHMK 1O rupockon), Yb'I, OypunbHbie TpyObl.

12.2.4.16. CnycTUTb KOMITOHOBKY OTKJIOHUTEJIS € (hpe3aMy Ha MNo-
HUXEHHOH CKOPOCTH.

12.2.4.17. He noxonst Ha 30—50 M g0 BepxHei 4acTH («TOJIOBLI»)
XBOCTOBUKA (B HUXKHEM «OKHE» KOJIOHHBI), 3aNMcaTh BEC UHCTPYMEHTA
[IPU pasrpys3ke U rnoabeMe U BOCCTAHOBUTD LIUPKYJISALHIO.

12.2.4.18. CoprMeHTUPOBATh MOBEPXHOCTh OTKJIOHUTEJISL B HY>KHOM
HanpaBJleHUH.

12.2.4.19. I'locanuTp IKOpb Ha 3aaHHOM IMyOHNHE WJIN Ha «TOJIOBY»
XBOCTOBUKA (B HUKHEM «OKHE» KOMTOHHbI ), TPOBECTU HECKOJbKO U3ME-
PEHU U UTSA MOATBEPXKAECHUS OpMEeHTaUMU. Pa3rpy3uTh BEC MHCTPYMEHTA
BBILIE YCUNHUSA cpe3aHus akopd. [1py cpe3aHuu IiTU(PTOB A0J3KHO ObITh
3aMETHO ABUXEHHUE UHCTPYMeHTa BHU3. HaTsIHyTb UHCTpYMEHT (YCU-
JIVEM CPE3aHUS SIKODS) [UIS1 MPOBEPKH 3asiKOPHBaHUSL.

12.2.4.20. Pa3rpy3uTbh MHCTPYMEHT 00JIbllIe YCUHS CpE3aHUS KO-
pa (mpuMepHO B 2 pa3a), MPpOMapKUpPOBaThb TPYOY, NPOJOJIXKUTD pacxa-
>)KUBaAHUE 10 Cpe3aHust OoJITA.

12.2.4.21. [TogHATbL MHCTPYMEHT B HEUTPAJIbHOE MOJOXKEHUE, YCTA-
HOBUTb CBOOOAHKLIE Bpal€HUE U ITIPOMBIBKY M IIPUCTYIUTD K hpe3epo-
BAHH1O «OKHAa» B 00CaJHOMU KOJIOHHE.

12.2.4.22. I'lpope3aTb «OKHO» ¥ TPOOYPUTHL OOKOBOI,CTBOJI.

12.2.4.23. IlpoBecTy KOMIUIEKC onepalmii o U3BJIEYEHUIO OTKIIO-
HUTEJIS HA TIOBEPXHOCTE.

12.2.4.24. CnnycTUTbL BO BTOPOE OTBETBJIEHUE XBOCTOBUK.

12.2.4.25. O0ypHUTh BBICTYNAIOLLYIO YaCTh XBOCTOBHUKA.

12.2.4.26. B cnyyae nNpMMEHEHUS CUCTEMBI TUTIA «KPIOKa-ITOABEC-
KV» YCTAHOBHUTDH BTOPOU «KPIOK-TTOABECKY».

B 3TOM cayyae o0a «KprokKa-rnoaBecKu» OJMHAKOBBI, 3a UCKITIQUE-
HHEM BHYTPEHHEIrO JUaMeTpa BepxHero nepeBogHUKa (0onbliie, YeM B
HUXKHEM KpIOoKe).
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12.2.4.27. Cnyctuth B cKBaXXUHY HK'T ¢ mjiaHupyeMbIM BHYTPU-
CKBaXXMHHBIM O0OPYAOBAHUEM.

XII1. ITIOJATOTOBKA CTBOJIA CKBAXKUHBI K CITYCKY
DKCIIJIYATAIIMOHHOHN KOJIOHHBI

13.1. OcHoOBHOe TpeboBaHHE K NMMOATOTOBKE CTBOJIA CKBAXHHBI TE-
pel KperieHueM 00CaaHOM KOJIOHHOM — 00€CNEeYrTh YCIELIHbIN CNYCK
ee 10 HaMEYEeHHOM rJ1IYOMHBI U ITPHU HEOOXOAMMOCTH KAaYECTBEHHOE LIE-
MEHTHpOBaHUE CKBaXUHbI. 1o pe3ynbrataM UMHKIIMHO-METPHUUECKUX
padoT MPOBOAUTCSI OLIEHKA BO3MOXHOCTH CITYCKa 00CaaHON KOJIOHHBI
Ha OTAEJIbHbIX YyYaCTKaX PE3KOro M3MEHEHHUS apaMeTpOB UCKPHUBJIE-
HUS B cleayrolux ciaydasx [18, 27]:

13.1.1. Koraa och CKBaXXHbLI UMeeT U3rud, yciaoBUsIMU Oe30rmac-
HOCTMU SIBJISIFOTCSI:

(37)

G0
0., =280,7 \/ Fd.K. (38)

S - BﬁEdH K,
™ 787920,

roe O~ — MakCMMajlbHO JOTYyCTUMasl BeJIMUMHA U3ruda, rpai;

Ao, (bakTHUECKOE npUpalieHUue UICKPUBJIECHUS, Ipan;

O — paavaiibHblii 3a30p MeXKaY MydPTOM TpyObl M CTECHKOM CKBa-

>XKUHBI, M;

— npenes TeKydecTu Matepuasa Tpyo, l1a;
— MO/VJb YIIPYTOCTU Martepuasa tpyo, lla;
KO3((ULIMEHT 3araca npo4yHOCTHU;
— HapYXHBIK AUaMeTp 00CaJHON KOJOHHBI, M;
— MHWHUMAJIbHO JONYCTUMBLIM paauajbHbIM 3a30p NpU

Ao, >0 _ (u3yciuoBusi 6, < [0, ]), M;

¢dakT

HJIN

(39)

&R > 0
|

min

TS sl
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O, — HanpsiXeHue uaruba B Tesie Tpyosl, Ia;
[0“] — JOMNYyCcKaeMoe HanpsiXeHue uirruoda B tesne Tpyosl, 11a;
— (paKTUYECKU M yroj u3rnoa, rpaj.
13 1.2. Koraa ocb CKBaXXMHbI UCKPHBJIEHA C BbICOKOI UHTEHCHUB-
HOCTbIO, YCJIOBUSIMU 0€3011aCHOCTHU SIBJISIIOTCS:

Ao, >Ad, (40)
2
Ao = 114,6 5. 2A°G, (1)
Al | 3EdK.
HIIH
5 B A%m 2Al G 49
min IJj1aBH 1 14 6 3EdHKo. ’ ( )
roe Ao — MAKCUMAQIBHO JONYCTUMOC INPUPALLICHUC UCKPUBJIC-

max

HUS Ha yyacTKe JJauHbI Al (M), rpan;
— MMWHUMAJIBHO JONYCTUMbIX pagvualbHBIN 3a30p MPU
Ao, > Aa  (u3ycnoBusi o, < [0, ]), M.

13.2. B oTAeJIbHBIX cayyasix B CKBaXKMHax, me OTMEYAIOTCS YYACTKHU
PE3KOro U3MEHEHUSI KPUBU3HBI, a TAKXKE MNMPU OJIU3KUX 3HAUYEHUSIX 1O-
NMYCTUMBIX U (PaKTUUYECKUX 3HAUYSHU I KpUTEepUeB Oe30MacHOCTH Tiepes
CITYCKOM 00CagHbIX KOJOHH MOXET MPOU3BOJAUTHCS LIA0JOHUPOBKA
cTBOJIa (COOpKa U3 00cagHbIX TPYO, CIIyCKaeMbIX Uil IPOBEPKU MPO-
XOOUMOCTH 00CaTHOM KOJIOHHBI).

13.2.1. B 3aBUCMMOCTH OT XxapakrTepa U3SMeHEHUS MapaMeTPOB HC-
KPUBJICHUS pa3Mepsl adsioHa onpenesitiorcs no (popMynam:

13.2.1.1. Boruyrnlii u3ruo.

min TJIABH

13750
_ (43)

H

[ 2
13.2.1.2. BoinykJiblii u3ruo.

[Ipn 6 < 0%, roe 6* — kpuTHYecKas BeJIMUMHA YIJj1a BbIITYKIIOrO U3-
rmda OCH CKBaXXHHHBI,

3 .
0% = 462, |2 qg}““, (44)
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rne q — BeC | M KOJIOHHBI B XXUakoctu, H/Mm;
[ — oceBOil MOMEHT UHEPLIUU TPYO, M*.
O2El 5
_ 4 H M
[, = 0’01\/8qsina +687,6 - (45)

H

[Ipn 8 > 0% — Tpyba, pacnoJioXkeHHas Bblllie TOYKHU M3ruoda, npu-
’)KaTa K BEpXHEN CTEHKE CKBAXXUHBI

l —_-4,64‘{/ EIS 68762 (46)
gsino, 0,
13.2.1.3. BOorHyrblii ICKpHBJIEHHBIN YYaCTOK
[ 2]+, (47)
rjae
I, = /617 + 24R3; (48)
[ =1 —1L; (49)
I, =6RS; (50)
[ — JUINHA KPUBOJIMHEIHOIO y4acTKa, M;
R — paauyc UCKpUBJIEHHOTO y4yacTKa, M.
13.2.1.4. BeinmyKiblit MICKPUBJIEHHBI YYaCTOK.
2ET
[ 21, + . 51
"2 Al gRsina 1)

13.3. B oOuieMm cnyyae npoxoauMocTb 00CaaHbIX KOJIOHH ITPH CITYC-
K€ B CTBOJI CKBaXKWHBI ¢ O0JILIUMM 3€HUTHBIM YIJIOM O0€CIICYUBACTCS
[pU YCJIOBHUHU

2T—B<G=<G,, (52)

rone G — JomnycTuMasl Harpyska o0caJgHoOMi KOJOHHLI TIPU HEODXOIU-
MOCTH €€ MPUHYIUTEJIbHOTO NPOTanKMBaHus, H;

2.T— cyMMapHas cuJjia CONPOTHBIIEHUS] NBMXEHUIO KOJOHHBI B
UCKPUBJIEHHOM CTBOJIE CKBaXXWH, H;
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B — oceBas cocTapiisitolass COOCTBEHHOIro Beca KOJIOHHBI, pac-
MOJIOXKEHHOM HUXXE Hayasla yyacTka UCKPHUBJIEHUS, T10]1
NEUCTBUEM KOTOPOM OCYLLIECTBIISICTCS IBUXEHMNE KOJIOH-
HbI B HAKJIOHHOM CTBOJIE;

B=gqglL cos o s (53)

30eCb ¢ — Bec | M oOcaaHbIX TPYO C yYETOM NOTEPU Beca B OypOBOM
pactBope, H/M;

L. — I1UHa yyacTkKa CTBOJA, B Mpejiesax KOTOpOro onpenes -

ETCS MPOXOAMMOCTDH KOJIOHHBI, M;
O, — CPEAHMH YToJl HaKJIoHA CTBOJIA CKBaXXWHBI Ha ONpPeseisi-
€MOM y4yacTKe CTBOJIa, Ipal;
GKD — KpUTHUYECKas Harpy3ka Ha KOJOHHY BeCOM TpyO, pacroJio-
JKEHHBIX BhIILIE MICKPUBJIEHHOIO YUacTKa CTBOJIA CKBAXKMHBI,
IIpU KOTOPOM HAUMHAETCA IPOAOJILHBIM U3TH0 TNEPBOTO 110-
pslika KOJOHHHBI TpyO, H;

G, =194/ Elq’; (54)

snecb £ — monynb KOwra, Ila, pns ctanu £=2,1-10" [1a;
I  — oceBOil MOMEHT MHEPLUHU TPYO, M*.

CymMapHas cuia conporusieHUs (2.7) B LIEJIOM MOXET ObITh OTpe-
IcJICHA B ITpoliecCe CIycKa 11ad/ioHa ITo IMMoKa3aHUSIM UHIAMKaATopa Beca
1o Meroaukam [27].

13.3.1. Ilpu HeOOXOAMMOCTH YBEJIUUYEHUE pa3rpy3Ku 00cagHO KO-
JIOHHBI CBBILIE GKP IIPOBEPSIIOT pe3bOOBLIE COCIUHEHUSI TPYOD, pacIIoso-
>)KEHHBIX B UICKPUBJIEHHOM Y4YacCTKE, Ha COBMECTHOE JICMCTBUE HAIPSI-
JKEHUH CKaTud U U3ruda

2> r .,
"S5 +o, (3)
I'J1C
G. = ET 56)
CX 2 7 (

3nechk F — mnowanb rnmomnepevyHoro ceueHUus1, M2;

el eyl

© Odopmncnve. HTUH «ITpomuiiunennas 6c3onacHocTb», 2009



114 P11 08-625—-03

s ET (57)

—_ 3

" RW

3gecb W — oceBOit MOMEHT CONMPOTUBJIEHMS OMMACHOIO CEUEHUSI, M°;
n — Ko3(hgduuMeHT 3anaca MPoYHOCTH (U1l UMITOPTHBIX TpyO

U TpyO ¢ TpaneuevgajibHOU pe3bbon n = 1,8, s Tpyod ¢
pe3b00ii 3aKpyrieHHOro npoduisi gMameTpom ao 168 Mm
n=1,3).

13.4. I'popadboTtka cTBOMIA CKBAaXXUHBI MEPES CITYCKOM 00CagHOM KO-
JIOHHBI BEAETCS HAa KQY€CTBEHHOM OYpOBOM PacTBOPE C NMapaMeTpaMu
coryacHo I'TH KkoMnmoHoBKOM HU3a OypuJIbHOM KOJJOHHBI, KOTOpasi UC-
MOJIb30Baj1ach Npu OYpeHUH MOCaeaHero MHTEpBaIa, C UCKIIOUEHHUEM
TeJIeMETPUUYECKOM CUCTEMBl M JUaMarHUTHLIX TPyO B HUXKHEHN 4acTH
KOMMOHOBKH, U1H potopHor KHBK.

13.4.1. Ilpu npopaboTKe CTBOJIa pacxod U CKOPOCTb BOCXOASAILETO
MOTOKa OYypPOBOTO PacTBOpPA AOMXKHBI ObITHL TAKUMU XKe, KaK npu Oype-
HUU MOCJEAHEr0 UHTEPBaa.

13.4.2. [TogpaBaTh AOJIOTO cjieAyeT HENMPEPLIBHO ¢ HArpy3koi 20—
40 kH, He nonyckas JIMTEAbHOM padOThl HA OAHOM MeECTE, CKOPOCTh
NpopadOTKU He AOJKHa NpeBbilaTh 20—25 M/4 py PAaBHOMEPHOM 1O-
Jaye MHCTPYMEHTA, C YacTOTO# BpalleHus potopa 1,0 ¢\,

13.4.3. [TocJie nocTUKeHMs 320051 HEOOXOAMMO 3aKOHYUTH 00padoT-
Ky OypOBOro pacraopa ¢ 00513aTe€JIbHbIM BBEIEHHUEM CMa3bIBAIOLIUX J10-
0aBok. [Tocsie MPOMBIBKM CKBaXXMHBI B TeueHHUe 1,5—2 IMKJIIOB OypUJIb-
HbIi1 MHCTPYMEHT NOAHUMAIOT 1Sl cliycKa 00CaaHOW KOJIOHHBIL.

X1V. TEXHUYECKHNE CPEACTBA 1A 3JAKAHYNBAHW A
CKBA2KNHDI

14.1. JonosHUTENAbHbI CTBOJI CKBaXXUHBI B 3aBUCUMOCTH OT I'€0J10-
ro-TeXHUYECKUX YCIOBUIM MOXET ObITh OCTaBJIEH OTKPBLITBIM UJIHN 00Ca-
>KeH SKCIUIyaTaLlMOHHOM KOJIOHHOM (XBOCTOBUKOM ) nuaMeTpoM 1 14,3;
101,6 unu 89 MmM. HoBas akcrutyaTalilMioHHasl KOJIOHHA — B BUAE «XBOC-
TOBUKa» MOXET OBbITb MOABELLIEHA U 3aLlEeMEHTUPOBAHA B «CTApPOM» IKC-
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IJIyaTAUMOHHOM KOJIOHHE C MOMOILBIO CIIELIUANIbHbIX YCTPOUCTB MO/l -
BECKHY M repMmetru3auuu (tadn. 62, 64) [11, 17, 23, 24, 28, 30].

14.2. O6canHbie TpyObl JOKHBI ObITh UCITbITAHBI HA AaBJICHUE OI-
peccoBKM He MeHee 1,5P pabouyero pacueTHOro aAaBJjeHUsI NPU LIEMEH-
TUPOBAHUU CKBaXUHbI, HO He 0oJice fonyckaemoro corsiacHo F'OCT.

14.3. OOpaTHbIe KjianaHbl, NMOJABECKA «XBOCTOBUKA», OallIMayHbIi
NaTpyooOK JOJIXKHBI OBITh ONPECCOBaHb! HA NaBJICHUE Pmp = I,SPpm.

14.4. B npouecce cnycka Kaxaas Tpyoa 10JkHa 11adaoHUpoBaTh-
Cs1 XKECTKUM JBOMHBIM LIa0/IOHOM, JUAMETP KOTOPOro Ha 3 MM MEHBbILIE
BHYTpPEHHEro JuaMeTpa oocagHou Tpyobl, a JuinHa He MeHee 150 M.

14.5. Kpyrdimuin MOMEHT JOKpEIJIEHUS pe3b00OBOro coeguHEeHHMUS
o0cagHbIX TpYO Ki1touoM Y MK B nipoliecce cycka B CKBaXXHUHY JOJI>KEH
COOTBeTCTBOBaTh Tab. 60.

labauua 60

YCI10BHBIM AMaMeTp, MM

Kpyrauiunit MoMeHT, | MUHUMaNbHBIN
HM MakcuManbHbIN

14.6. B uensgx KayecTBEHHOU repMeTU3alUuu pe3bL0OBbIX COEIUHE -
HUM 11eJ1eCO00PA3ZHO NPUMEHSITL B MPOLECCe CNYCKAa «XBOCTOBUKOBY
YIUIOTHSIIOLLYIO pe3b00BYIo cMa3Ky (Hanpumep, «I1-1» —TY 13005298 -
002—-96, ¢ 3aperucTpMpoBaHHBIM TOBAPHBIM 3HAKOM).

14.7. J1J11 Ka4e€CTBEHHOTr0 LIEHTPUPOBAHUS «XBOCTOBHUKAa» B CTBOJIE

CKBAaXXUHbI PEKOMEHAYETCS YCTAHABIMBATD XKeCTKUE LeHTpaTopbl 2K LI
B KOJIMUECTBE U COOTHOILLEHHUSX cOorJiacHo T1aoi. 61.

| — Ha nocieaHen o0cagHoOU TPyOe «XBOCTOBUKA» HA | M HUXXE MY(THI;

| — Ha nocnenHen obcamHoOM TpyOE Bhillle BhIPE3aHHOIO «OKHa» Ha
4—35 Mm;

| — BbIILIE KPOBJIX NMPOAYKTUBHOIO ninacra Ha 4 M:

2 — Ha Kaxaou o0cagHoil Tpyde B 30He IPOAYKTUBHOIO rOpU30HTA.

14.8. CKOpOCTb CItycKa «XBOCTOBHKA» HE NOJXKHA MNpeBbIlIaTh | M/C.

14.9. Ilpu cnycke HeoOXOOAUMMO CAEAUTL 3a KOJMYECTBOM BbIXO4a

OypOBOro pacTBopa U3 CKBa*KMHbI U CBOEBpPEMEHHO U PEryJISspHO I0-
JIUBATh B TPYyOL!I OYPOBO1 pacTBOP.
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Tabauua 61
No HauMeHoBaHue ] JvameTp 10J10Ta, MM
n/m 112 |1120,6 | 132 | 139,7 | 146
1 | duametp obcangHoii Tpyobl, MM | 73,0 | 88,9 | 88,9; ,
B ) _ 101,6
2 | PexomeHayemast pnuHa ueHTt-| 110,0 | 120,0 § 130,0
DaTopa, MM |
3 |PacuetHblit npoxonHoit nua-| 108,0 | 116,0 | 127,0
meTp KL, MM
4 | HoMuHansHbIN 3a30p no Tpy-| 19,5 | 15,85 | 21,55;
0e, MM
S | HomuHanbHBIA 3230p 1o Myd-| 11,5
TE, MM
Tabauua 62
YCTpoiicTBO /LJIM CIIYCKA, MOJABECKH H FepMETH3aMH «XBOCTOBHKOB»
[TapameTper ___________Mogeab
o [8x¢ x
SIZ&| 28 |8FoE
—~——= S ¥l X o —— & X
SUQE| TaY | ITEE
=2£8 2802|5258
I EQ| X EER |z ZE
XX A EXE [XXI©
CCS5 Y| =ETQ |EE oS
= |9SE A =
. | P
JAnaMeTp «XBOCTOBHKA», MM 114/102 114 114/102
JnameTp 06cagHOi KOJIOHHBI, MM 168/146 168 168/146
HuaMeTp KOJOHHBI TpyD A5 criycka 89 89 89
«XBOCTOBHKA» B CKBaXHHY, MM | |
MaKcuMaJibHbI HapyXKHbII auameTp yc-| 144/124 143 144/124

TPOMCTBA (IO LEHTPATOpPaM), MM

[IpoxonHoii AMaMmeTp ycTpoHCcTBa, MM 95 935 93
Jl1uHa yctpoitcTBa, MM | 3000 4800 3000
[py3onoabeMHOCTD yeTpoiicTBa, KH 200 200 200
MakcuMaibHbIH T1epenan JaBJeHUs Ha 30 30 30
nakepyioummu s;1emMeHT, Mlla, He MeHee

Pabouas teMneparypa, ‘C 120 120 120




Cepusa 08 Buinyck 12 117

- il

14.10. B npouecce crycka «XBOCTOBMKA» IMTPOMEXKYTOUHBIE [TPOMbIB-
K1 CKBaXXUHBI ITpoBoauTh uepe3 300 M B 00canHoi KosoHHE U 150 M
B OTKPBITOM CTBOJIE CKBaXXUHbBI. [IpOMBIBKY MMPOBOOUTH C pacXakuBa-
HHWEM WHCTPYMEHTA Ha UIMHY KBajpaTra, HE OCTaBasdas 0€3 IBUXEHUS

0oJice 5 MHUH.
14.11. IlocJie criycka «XBOCTOBUKA» Ha 3a00U CKBa>KMHbBI OTOUTH 3a-

0Ol U yCTAaHOBUTH DaLLIMakK «XBOCTOBHKaA». [1poBecTy NpOMBIBKY CKBa-
XUHBI B TeueHHMe 1,5—2 LIUKIO0B ¢ pacxXaXMBaHUEM MHCTPYMEHTA Ha
JUIMHY KBaapaTa, He OCTaBJIsIs 0e3 ABUXKEHUS DoJjiee S MUH.

14.12. BepxHsisl 4acTb «XBOCTOBUKa» («roJjI0Ba») M0JKHA pacroa-
raThbCs BbILE BLIpE3aHHON YacTHU WJIU «OKHa» Ha BEJIMUMHY HE MEHee
70 M.

14.13. B npouecce cnycka «XBOCTOBMKa» Ha NnoJaBecKe OYPUJIBHBIX
TpyO KaTeropruyeckHu 3arnpeluaeTcs Bpaulatb OypoBO UHCTPYMEHT.

14.14. HeMeHTUpOBaHUE «XBOCTOBUKA» IMPOBOAUTCS I10 CIICLIHAJIb-
HOMY IUIaHY.

14.15. Cnnoco0 oTcoeAMHEHUS «XBOCTOBHUKa» OT OYpUJILHOTO UHC-
TPYMEHTA onpenesieTcsd B 3aBUCUMOCTH OT KOHCTPYKLIMU UCTTIONb3ye-
MO CUCTEMBI MTOABECKY U repMETU3ALUU «XBOCTOBUKAY.

14.16. [Tocne oTcoeAMHEHUS «XBOCTOBUKA» O0OpaTHOM IMPOMbBIBKOIA
IMPOU3BECTH CPE3KY UBJIUILHETO LIEMEHTHOI'O PacTBOpPA.

14.17. IlonHaTh OYPHUIbHBII UHCTPYMEHT, CKBAa>)KMHY OCTABUThL HA
O3l B TeueHue 24 yacos.

14.18. ITocne O3l nnsa onpeneicHUS KayecTBa LiIEeMECHTUPOBaHUS
U pa3ollleHUd TJIacTOB, BBICOTHI IMOABEMA TAMITIOHAXXHOU CMECHU 3a
«XBOCTOBUKOM» MnipousBecT [ MC pannoakTUBHBIM LLEMEHTOMEDPOM
[TK, akyctnueckuMm uemeHtomepoM AKILI, ramMma-nedeKToMepom,
3J1EKTPOTEPMOMETPOM.

14.19. I1ocye nosiyueHUA JaHHBIX O XOPOIIEM KaueCTBE KPEIUICHUS
OIpeccoBaTh KOJOHHY.

14.20. I'lposectu nepdopanunio o0cagHO KOJOHHHI.

14.21. Tlepdopaniyio MOXHO NMPOBECTH C ITOMOILbIO THAPOMEXaHH -
yeckoro nepgoparopa (tadi. 63).
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Tabauua 63

Texnnyeckue XapakrepucTnku nepghoparopos

118
HaumeHOBaHME OCHOBHEIX Iapa-
I/ METPOB U Pa3MEPOB

1 | CwioBo# arperar

1.1 | MakcumanbHoOe paboyee naBJie-
Hue, Mlla

Pabouas cpena

1.2

[Hudo nepdopaTtopos

[TII'M-102 | TI’'M-114{T1T’'M-146

12—13 10—-11 9—10

TexHuuyeckast Bona, OypoBoii
pacTBoOp, KMCJ0TA U Jp.

1 el

1.3 | Temnepatypa paboueit cpeasl, K i 373
1.4 | HapyXHBblii AMAMETP, MM 78 92 122
1.5 | AnuHa, MM 900 800 300
1.6 [ Macca, Kr o 13 15 20
2 | Ilepdoparop
2.1 | KosM4ecTBO pe3uos, IUT. 2 2 2
2.2 | MakcuManbHbIM YCIOBHBIA aHa- 130 145 220
METP MO BbUIETY PE3LIOB, MM _
2.3 | CeueHue nepdpoprupoBaHHOro ka-| 8x30 ' 8%30 10x35
~ |Haja, MM ~
2.4 | [abapuTHBIE pa3Mepbl, MM:
MAKCHUMaJIbHBIM JUAMETP 78 92 120
JUIMHA 350 400 460
Macca, Kr 15 15 25
3 | O01uas Macca, Kr 28 30 45

14.22. 3akaHYuBaHUE BOCCTAHABJIMBAEMbIX CKBaXKMH MOXKET IpeIyC-
MATPUBATh CIYCK B 30HY ITPOAYKTUBHOTIO IUIACTA 3apaHee nepdopupo-
BaHHBIX 00cagHbIX TpyO nuamerpom 114 mm, 101,6 MM unu 89 MMm.

14.23. 1ns ycnewiHoro crycka oocagHoM KOJIOHHBI ¢ IepdPOopHPO-
BAHHBIM HU30M 10 HAMEYEHHOM IJTYOMHBI PEKOMEHAYETCS B PUIIETPO-
BOM 4aCTH KOJIOHHBI OTBEPCTUSA B TpyDaX NMEPEKPHLIBATh JKECTKO YCTA-
HOBJICHHLIMU MOJILIMU 3arJIYIIKAMH, KOTOPbIE€ KPENATCA 3a CUET YIIPY-

roCTH MaTepuasia ujiu Ha pe3noe.

14.24. 3arayliKy BBIMOJHSIIOTCSI B BUAE CTaKaHA ¢ BHYTPEHHUM
IMaMeTpOM He MeHee 10 MM, BHYTPEHHSISI MOJIOCTb MOXET ObITh KPYrI-
JIOTO BUJIa W LUEJIEBUAHOTO ceyeHust. Dopma nonepeyHoro ceUeHus
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BHYTPEHHEN MOJIOCTH 3arJiylieK ¥ pazMepbl 11eJieil BbIOMpaloTcs B 3a-
BHCHUMOCTHU OT NPOYHOCTHOM XapaKTEPHUCTUKHU U T'PAHYJIOMETPUUECKOTO
cOCTaBa Nopoa KOJIJIEKTOpa.

14.25. KoHcTpyKums puabTpoBOi yacTu 00CaaHOM KOJIOHHBI MO3-
BOJISIET OCYLLIECTBUTH [IPOMBIBKY CTBOJIAa CKBA>KMHbI Yepe3 DallMak Ko-
JIOHHBI B IPOLIECCE €€ CITyCKa.

14.26. ITocneayioiee coodleHUe (hUABTPa C KOJJIEKTOPOM MMPOBO-
JUTCSI MEXaHUYECKUM pa3pyllieHUEM JOHBIUIEK 3arjyLIeK.

14.277. Bo3aMOXXHa ycTaHOBKa B OTBEPCTUS (DUIBTPOBOM YaCcTH 00cal -
HOM KOJIOHHbI MArHUEBBIX 3aITyLLIEK, KOTOPLIE ITOCJIE CITyCKAa 00CamHOM
KOJIOHHBI pa3pylIaloTcst noj BO3AEMUCTBUEM KHUCIIOTHI.

Tabauna 64
Texnuueckas xapakrepucTuka nakepa-noasecku (YIII'K)

HanMeHoBaHMe B Hiudp _
[111-140 [1T1-146 [1I1-168

(VIIT'K-140) | (YIIT'K-146) { (YITT'K-168)
YcnoBHbBIM AuaMeTp obcanHoii 140 146 168
KOJIOHHBI, B KOTOPOil ycTaHaBs-
JINBAETCA MaKep-NnoaBecKa, MM
HapyxHbiit nuaMerp nakep- 112 117 ‘_l 138
MMOIABECKH, MM B 3 -
JinaMeTp NMpoXOAHOTO KaHaja 65 65 85
[MaKep-MoaBECKH, MM - _ )
JUINHA NaKep-NOABECKU, MM | 1020 ' 1020 1020
MaxcuManbHbIN nepenaa napie- 30 30 30
HUS MEXIY pa30011acMbIMI 30HA-

MU B obcanHoM KojionHe, MTla ) i}
MakcuManbHas oceBast Harpy3- | 250 250 350

Ka Ha nakep-noaBecky, KH
MakcuMalibHas TeMIiepaTrypa B 150 150 150

CKBaXXHHe Ha IMTyOMHE YCTAHOB-
KU nakep-noasecku, °C

14.28. IKcryataluymoHHas KOJOHHA-XBOCTOBUK MOXET ObLITh OC-

HallleHa CreuUaJbHbIM 1IeJIEBUIHBIM UK ceTyaThiM PuasTpoM OHC,
PI'C-114 n PI'C-102 pnuuoit 6000 MM ¢ TOHKOCTHIO (PUABTPALIUU OT

© Odopmacnne. HTU «HpoMbiwacHuasg 6c3onacHocTb», 2009
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0,15 10 1,0 MM (OAO «TsixnpeccMait»), SCMPI-114 n3CMDPI-101,6
(3A0 «Camapckue ropu30oHThI») IV PEAOTBPALLEH sl BEBIHOCA MECKa
B IIpoLiecce 3Kcnayataluy (tada. 65, 66).

Ta6auua 65
3akpbiThliii ceTyaTblii MROrocaoiiHblil puiasTp 3ICMPH-114,- 101,6

. HasHaueHue punsrpa o |
1.1. ®unbTp npeaHa3HayeH 11 OYMCTKHU OT IEeCKa
KHMAKOCTEN M ra3oB
2. TexHuueckue NJaHHbIE
2.1. Tpy6a no 'OCT 232—-80 neppopupoBaHHaA:

NUaMeTp HapyXXHbIi, MM 114/101,6
TOJIIMHA CTEHKU, MM 8,5
pe3bda HUMIENASI U MY(THI OTTM
N B o L 'OCT 632380
2.2. PaccTossHUE OT My THI TpyOb! 10 PUILTPYIOLIEH 1000

YACTU, MM - o -
2.3. lnvHa puisTpyIoulei 4actu, Mm 3000
2.4. KoinuecTBO OTBEPCTUI C FEPMETUIUPYIOLLIMMHU 24

npoObkamu, oTB. Ha | m.M.

2.5. JluameTp oTBEpPCTHUI C repMETHU3UPYIOLLIMMHU TPO- 10
OKaMHU, MM _ B o
2.6. laByieHMe TMAPOUCIIBLITAHUS PUIBTPA C TEPMETH - S

3UpyOLIUMHU TpobKkaMu, Mlla
2.7. OUnsTPYIOUMI 31EMEHT COCTOUT U3:

JAPEHAXHOM CETKHU (HEPXK. CTAJIb) C SYEHKOM, MM 3,2
OUNBTPYIOLLEH CETKHU (HEPXK. CTAIb) C AYSHKOU, MM 0,2
3alLMTHOro rnepgopUpoBaHHOIO KOXyxa (HEPX. 0,8
CTaJIb) TOJUIMHON, MM

2.8. KoJinyecTBO OTBEPCTUIi B 3aILIMTHOM KOXYXE, 48

IIT., Ha 1 .M.

JUAMETP OTBEPCTHH, MM L 20

2.9. JUtiHa hUIBTDA, MM He meree 5000

S i S



[TapaMeTpbl

Tun pe3uobl

ToniuHa cTeHKH S, MM

HJIuHa pUuabTpoae-
MeHTa /[, MM

6007 * «9100HIRL0E£IQ BEHRIrmEnod[[» 11 H “oHHarndod 6

Hanua Tpy6si L, MM

3a30p MexXay BUTKaAMU
(PUIBTPOIJIEMEHTA, MM

KonuyecTtBOo OTB. Ha
| n.M. QUILTPOINEMEH-
Ta, LUT.

Marepuan repMeTH3U-
PYIOLLIHX KOJITAYKOB

JuaMeTp OTB. B KOJ-
naykax d, MM

HapyxHblii guaMeTp
MYpTEL D, MM, He Doiee

HapyxHblii nyamMeTp
LIEHTPAaToOpoB D,, MM,
He boJiee

Tabauua 66
CkBaxkuHHblif (GUIBTP HA NPOBOJIOYHOI OCHOBE
YcnoBHBIH aAMamMeTp TPyObl D, MM
168 146 114 102 | 89 ] 73
TY 390147016.40—93 OTTM 114 HKT 102 HKT 89 HKT 73
OTTM 168 | OTTM 146 | TOCT 632—80 [FOCT 633—80 uau|TOCT 633—80|FOCT 633—80
[OCT 632-80 | FOCT 632-80 | wit HKT 114 {  OTTM 102 |
wau BTC 168 | wnu BTC 146 | TOCT 63380 | TY 14-161-163-96
8,9 (10,6) 8.6 (7) 6,5 6,5 7.0
o 5000
Jlo 13 000
Ot 0,1 £0,05 0o 1,0£0,05
40 24 24,653+ | 20,622° 20, 440* | 400
AK12M2 TOCT 1583—89 -
102
187,7 | 166 133(127) 120,6 108 88,9
— 195(205) | 136(148) | 127(125,122) | 120 | —

7] ®odung gp ¥nda’)

¢l
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