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B pesynbrare wuccienoBaHus OBUIM CIPOEKTUPOBAHBI TEXHOJOTMUECKHE
peleHus Ha CTPOUTEIHCTBO CKBAYKUHBI.

OcHOBHbIE KOHCTPYKTUBHBIE, TEeXHOJIOTHYECKUE u TEXHUKO-
OKCIUTyaTallMOHHBIC XapaKTePUCTUKU: BEPTUKaIbHAs OJHOKOJIOHHAS pa3BeJOYHas
CKBa)KMHA C 3aKPBITHIM 3a00€M, C pEKOMEHIYEMBIMU PeKUMa OypeHus, 0TOOpa KepHa
Y MHTEpBAJIaMU CITYCKa, IEMEHTUPOBAHUsI 00CATHBIX KOJIOHH

ONPEJAEJIEHUSA, OBO3HAYEHUSA, COKPAIIIEHUSA
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B3]l — BuHTOBOM 3a00MHBIA JBUTATEIIb,



OTTM - wmydrToBoe pe3pbOBOEe coeAuMHEHUE 00cagHOM  TpyOHI,
Tpaneueu1anbHasi;

KTIO - kymynsatuBHOe niepdopaiiioHHoe 000pyI0BaHUE;

MCII — mexannyeckasi CKOpOCTb IIPOXOJIKU;

KHBK — koMIioHOBKa HU3a OypUIIbHON KOJIOHHBI,

VBT — yrsxkeneHHble OypuiabHbIe TPYOBI;

TBBK - TpyOsl OypriibHBIE CTajdbHBIE OECIIOBHBIE C BBICAXKEHHBIMU BHYTPb
KOHIIAMHU U KOHMYECKUMHU CTAOMIN3UPYIOIIUMU MOSICKAMH;

O3L] - oxugaHus 3aTBEPJICHUS [IEMEHTA,

CIIO - cnnycko-mogAbEMHBIE ONEpalnu;

YB — ycinoBHas BA3KOCTb;

[IB — imactudeckas BI3KOCTh;

BY — G6ypoBas ycraHoBKa;

BKII — Gammak KOJIOHHBIH;

KO/ — nieHTpasibHBIN KanaH 00paTHOTO JICHCTBUS,

I[L[ — meHTpaTop HEMEHTUPOBOYHBIN;

I'lTY — ronoBka HEMEHTUPOBOYHASI YHUBEPCAIbHAS,

[TPTI-11 — nmpobOka pa3aenuTenbHas MpoiaBoYHasi LEMEHTUPOBOYHAS.

B TekcTte MOKyMeHTa TPUMEHEHBI CICOKpAIICHUS, YCTAaHOBJEHHBIE B
HallMOHAJILHBIX CTAHJApTaX M COOTBETCTBYIOIIUE IMpaBWiiaM pycckoil opdorpadumu:
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BBEJEHUE

HedrerazoBas oTpacyib Ha CETOMHSIIHUN JACHh 3aHUMAET OHO M3 BEIYIINX
orpacieir B Poccun. Jlnsi moBbIlIeHUs YCIENTHOW paboThl HedTera3oao0bIBAIOIINX
NpEANPUATUNA MPUXOAUTCS OCBaWBaTh HOBbIE HedTerazoBble MecTopoxkacHus. Ho
B3aMMOOTHOIIICHUE MEXKY IMOJIb30BATEIAIMU HEIP M YIPABJICHUSIMU OYpOBBIX padoT
BBIHY)KJJA€T  HaxoIWUTh Oojee  JemieBble, HO B  TOXE BpeMs  Oojee
BBICOKOKAQYECTBEHHBIE CMOCOOBI OypeHUs CKBaXXUH, TEPBUYHBIE W BTOPUYHBIC
BCKPBITUSI HE(PTETa30HOCHBIX ILJIACTOB. JTO CIIOCOOCTBYET YMEHBIIEHUIO 3aTpaT Ha
MMPOXOJIKY CKBAXKMHBI U TaK K€ CHU3UT BPEAOHOCHOE BIMSAHUE HA MPOJYKTHUBHBIN
I1acT npu OypeHuH, 3aKaHYMBAHUKM U OCBOCHUH CKBAXKHUH.

B mpeacraBieHHON BBIMYCKHOW KBadu(UKAIMOHHONW paboTe MpUBEACT
TEXHOJOTUYECKUN MPOCKT HAa COOPYNKEHHE CKBAXKHMHBI C YYETOM PALUOHAIBHBIX
WCIIOJIb30BAHUN TEXHOJOTMYECKUX M TEXHUYECKUX PEIICHUN MPH CTPOUTEIBCTBE

CKBaKHH.
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1. OBIIAA U TEOJIOI'NYECKAS YACTD

1.1. 'eonoruyeckue ycjioBusi OypeHust

['eonornueckue yciaoBus OypeHus MpeICTaBICHbI B IPUIOKEHUH A.

Kparkas xapakTepucTHKA reo10r i4eCKUX ycJa0Buil OypeHust.

WutepBan  0-2570 ™M B Oonbliedl  4YacThd  CJIOXKEH  TJIMHAMHU,
NepecIanBaOIIUMHCA C aJeBPOJIUTAMH, apriJUIUTaMH U TecdaHukamu. B paspese
IPECTAaBJIEHbl MATKHE U CpPEeHUE MO TBEPAOCTH MOPOABI, YTO OIpeNessieT BhIOOP
MIOPOIOPA3PYIIAIOIIETO WHCTPYMEHTA C COYETAHHEM TapaMeTpoB pekuMa OypeHus,
o0ecreyrBaroIMX HauBBICIIYI0 MEXaHUYECKYIO CKOPOCTh OypeHusl.

Ha Bcex unrepBanax OypeHus: HECOBMECTUMBIE YCIOBUS IO OYpPEHUIO0 UCXO/s
U3 IPaJUEHTOB IUIACTOBOIO JAaBJICHUS U JABJICHUS TUIPOpa3phiBa OTCYTCTBYIOT, YTO
n30aBIIsET OT HEOOXOAMMOCTH CITYCKa JOTOTHUTEIHHOU 00CaTHOW KOJIOHHBI.

1.2. XapakTepuCTHKA ra3oHe(TeBOIOHOCHOCTH MeCTOP 0K/1eHUs

XapakTepucTuka ra3oHeTEBOJOHOCHOCTH MECTOPOXKACHHS MPEICTaBlICHA B
IIPUJIOKEHUH b.

Kparkas xapakTepucTuka (pJIr0ua0coaepKalux JIacTOB

Pa3pes npencrabien 1 BogoHocHBIM U 1 HepTeHOCHBIM MuIacTamMu. CKBaKuHa
IPOEKTUPYETCs Al dKcIuTyaTaruu natepsaia 2430-2540 M BepTUKAIBHBIM CTBOJIOM,
MOCKOJIbKY OH 00J1aJlaeT HauOOIbIINM OKHUIaeMbIM J1e0uTOM 90 KyOMueCcKrX METPOB
B CYTKH.

1.3. 30HBI BO3MOKHBIX OCJI0KHEHM I

Bo3MOXHBIE OCJOXKHEHHS 1O pa3pe3y CKBAXKHUHBI IMPEICTABICHBI B
IIPUIIOKEHNH B.

Kparkas xapakTepucTHKA BO3MOKHBIX OCJIOKHEHHUI

B paspese mpencraBiieH WHTEpBad, B KOTOPHIX BO3MOXXHO BO3HHUKHOBEHHE
ocioxHeHHe B mpormecce Oypenus. CamMbpIMH pPacIpOCTPAaHEHHBIMH  SBISIOTCS
NOIJIOIIEHUSI, HO OHUM UMEIT MaJIyl0 MHTEHCUBHOCTb, 4YTO HE TpedyeT
NPOCKTUPOBAHUS  JONMOJHUTENBHBIX CPEACTB, JUIA WX NPEAYNPESKICHUS U

JIMKBUJIAIINH.
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- B wutepBasie 0-600 M, BO3MOXHBI TOTJIOIICHHS OypOBOro pacTBOpa
WHTEHCUBHOCTRI0O 3-7 M 3 /dac, BO3HUKAWOIIME TPH TMPEBBIIICHUN TPaJANCHTA
MIOTJIONIEHUSI BCJIEACTBUE HECOONIOACHUS pexXuMa OypeHUs] U TUIOTHOCTU OYypOBOIO

pacTBopa.
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2. TEXHOJIOTHYECKAS YACTDb IPOEKTA

2.1. O6ocHoBaHMe U pacueT NPOPUIs CKBAKUHBI

[TpoexTupyercst pa3BerovHasl CKBa)KMHA, MOITOMY MPO(UIb CKBaXXUHBI BO
BCEX CIIy4asx NPUHUMAETCS BEPTUKAIBHBIM M HPOEKTUPOBOYHBIE pPACUEThl HE
IIPOU3BOIATCS.

2.2. O60ocHOBaHME KOHCTPYKIMH CKBAKHHBI

KOHCTpYKIMS CKBaKHHBI — 3TO COBOKYITHOCTb:

- YUCJa KOJIOHH;

- TNIyOMH CITycKa KOJIOHH;

- UHTEPBAJIOB 3aTPYOHOI0 IIEMEHTUPOBAHMSI;

- IMaMETPOB 0OCAIHBIX KOJIOHH;

- IMaMETPOB CKBAXKUH IO KXY KOJIOHHY.

[Ipy mpoeKTUPOBaHMU KOHCTPYKIMH CKBA)XKMHBI HEOOXOIMMO CTPEMMTHCS K
VIIPOIICHUIOD KOHCTPYKLUWH CKBAKUHBI, HApUMEp, 3a CYET YMEHBIIECHUS YHUCIA
KOJIOHH, YMEHBIIECHHs JHAMETPOB KOJOHH, YMEHBLICHUS PEKOMEHIYEMBIX 3a30pOB
WJIM TIPUMEHEHUS TPYO ¢ 6€3MYy(DTOBBIMU COCTUHEHUSIMH.

2.2.1. O00cHOBaHNE KOHCTPYKIHUU IKCIUTYATAIIMOHHOI 0 32005

B cBA3M ¢ HEAOCTATOYHOM T'E€OJIOTMYECKON N3YUYEHHOCTBIO pa3pe3a CKBaXKHUH U
JUISL TIOCJIEAYIOIIETO MCMBITAHUS IUIACTa B 3aKPBITOM CTBOJIE CKBAKMHBI I BCEX
pa3BeIOYHBIX CKBAKUH MPUHUMAETCS 32001 3aKpbITOrO THIIA.

2.2.2. TlocTpoeHne coOBMeENIeHHOT 0 rpadguka 1aBJaeHn i

CoBMeleHHbI TpaduK AaBICHUN WLIIOCTPUPYET MU3MEHEHHE MO IIyOuHe
CKBa)XMHBI T'PAJUEHTOB IJIACTOBBIX JIaBJICHUM, I'PAIUCHTOB JAaBIEHUN T'UApPOpa3pbiBa

MOpOJ1 U TPAJIMEHTOB JAaBJeHUI cTon0a OypoBoro pacteopa. [3]
CoBMelleHHbIH rpaduk 1aBleHUH MIpeIcTaBieH B npuioxenuu I.1.

W3 aHamu3a rpaduka rpaJleHTOB IUIACTOBOIO JABJICHHUS M TUIPOpa3pbiBa
IacTa CienyeT, 4YTO HECOBMECTUMBIX HWHTEPBAJIOB IO YCIOBHIO OypeHHs HE
HaOmo1aeTca, HEOOXOIUMOCTh B CIYCKE MPOMEXYTOYHOU (TEXHUUYECKOW) KOJOHHBI

OTCYTCTBYET.
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2.2.3. OnpenesieHne YUCJIa 00CATHBIX KOJIOHH U IIyOMHBI HX CIIyCKA

1. HanpaBnenus: riybuna cmycka 30Mm. (YerBepTuuHoe oTioxkeHue 20w,
BEJIMYMHA MEPEKPbITUA cocTaBisieT 10m).

2. Kongykrop: raybuna cmycka 950Mm. (Ilokypckas cBuTa, BETHYHHA
NEePEKPhITUs cocTaBiseT SOM).

3. OkcrulyaTaMOHHash KOJOHHA: riyomHa choycka 2570M. (BcekpbiTus
PO YKTUBHOTO Tu1acTa, Oypenue uHTepBana noj 3YMIID, BenuunHa nepekpuITUs
COCTaBIISIET 25M).

JlaHHBIE O KOJNMYEeCTBE OOCAJHBIX KOJOHH M TJIyOMHAax HUX CIycKa
npecraBiieHbl B Tabmune 1.

Tabmuua 1 — KonruecTBo 006cagHbIX KOJIOHH U TNTyOWHAX UX CITYCKa

['ryOuHa ciiycka, M
HazBanue KOJIOHHBI

[1o BepTHKAIH 1o ctBONTY
HanpaBnienue 30 30
Konnayktop 950 950
DKCIuTyaTallMOHHAas KOJIOHHA 2570 2570

2.2.4. Bb100p HHTEPBAJIOB LIEeMEeHTHP OBAHUS

B cootBercTBuUM ¢ TpeOoBaHUSMU TMpaBui O€30MaCHOCTH B HE(PTSIHOU U
ra3oBOi  MPOMBIIUIEHHOCTH  MPEIYCMaTPUBAIOTCS  CIEAYIOIIME  WHTEPBaJIbI
LEMEHTHUPOBAHUS:

1. HanpaBnienue: untepBai neMeHtTupoBanus 0-30m;

2. Kongykrop: nnrepBai nemeHtupoBanus 0-950m;

3. DKcrulyatallioOHHasi KOJIOHHA: UHTepBal eMeHTupoBanus 800-2570m.

LeMeHTUpYIOTCSI C Y4ETOM MEpPEKPBhITHS OalliMaka MpeablAyliell KOJIOHHBI Ha

BBICOTY 150 M 1715t HEPTSIHON CKBa)KUHBI. [19]

2.2.5. Pacuer AUAMETPOB CKBAKUHbI U 06ca)1m>1x KOJIOHH
Pacuer AUaMCTpPOB 06C3IIHBIX KOJIOHH W CKBaXMHBI OCYIICCTBJIACTCA CHHU3Y

BBEpX [3].
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1. IlmamMeTp 3KCILIyaTAMOHHON KOJOHHBbI D3K.H, MpUHUMaEeM C y4eToM
oxxugaemoro nputoka Q = 120 m 3 /cytkwu [3]:

Dak.H = 139,7 mm.

JluaMeTp CKBaXXWHBI TOJ KaXIyH0 KOJOHHY pAaCCUMUTHIBACTCS C Y4E€TOM
rabapuTHOro pasmepa KOJOHHBI (10 My(dTaM) U PEKOMEHIYEMOTO 3a30pa MEXIY
My(dTON U CTEHKAMH CKBAKUHBI.

Pacuerneiii  mamamerp  gonora  Dok.ga.pacay g OypeHuUs 1O
AKCIUTYaTallUOHHYIO KOJIOHHY PaCcCYUTHIBACTCS 10 (hopMyJie:

Doxk.a.paca > Dakm + A, Q)
rae Dak.m = 153,7 MM, HapyKHBIN AuaMeTp MyQThl 00caIHON TPYOHI;
A =20 MM, pa3HOCTh AMAMETPOB CTBOJIA CKBAKUHBI U MY(DTHI KOJIOHHBL. D3K./1.pacu
=173,7 MMm.

Bridupaem nonoro PDC, auamerp gosora Dak.x = 188,9 mm.

2. lmaMeTp KOHAYKTOpPa BBIOWPACTCS W3 YCIOBHS MPOXOIUMOCTH JOJIOTA
JUIst OypeHHs O]l KCIUTYaTallMOHHYIO KOJIOHHY BHYTPH HEro C PEKOMEH]IyeMBbIMU
3a30pamu.

JlnanazoH BapbUpOBaHUS BHYTPEHHEro Juamerpa KoHaykTopa DK.BH

omnpenensercs no Gopmyse [3]:

Dk.BH = D3k 1 + 14 mm, (2)
Dk.Bu =198,9 mm;
Dk.H=219,1 mMm;

Pacuernbiii nuamerp mgonora:
Dk.n.pacu = Dk.m + A = 244,5+25=269,5 mm.
Bribupaem nonoro PDC, nuamerp nonora Dx.x = 295,3 mm.
3. luameTp HampaBJIeHUs] BHIOMPAETCS U3 YCIOBHS MPOXOJAUMOCTH J10JIOTa
JU1st OypeHHs MOJKOHIYKTOpP BHYTPH HETO C pEKOMEH1yEMbIMU 3a30pamu [3].
Jlnama3oH BapbUpOBAaHMUS BHYTPEHHEro 1auamerpa HampaBieHuss Dk BH
omnpenensercs no Gpopmysie:
Du.BH = Dk.j1 + 10 MM, (3)
Du.su = 305,3 MMm;
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Du.H = 323,9 MMm;
PacueTHblii tnameTp gonora:
Du.n.pacy = Da.m + A = 351+40=391 mm.
Bribupaem nonoro RC, guamerp gosnora Du.j = 393,7 Mm.
KoHCcTpyKI1Ms CKBaKMHBI TPEACTaBICHA B MpuiiokeHuu 1°.2.
JlaHHBIE pacueTa KOHCTPYKIIMU CKBaXKHUHBI MPEACTABIICHBI B Ta0auIe 2.

Tabnuna 2 — KoHCTpyKIIHsSI CKBaKUHBI

HurepBan MnTepsan
Hanvenobanue YCTAHOBRH |\ ovenTupoBanus )InaMele Jduamertp
o6 caxHoi mo crsoxy,| CTBOHI;I iy odcaaHOi 1o10TA,
KOJIOHHBI M ’ KOJIOHHBL, |\ M

oT | 10 oT 0 MM
Hanpasnenue 0 30 0 70 323,9 393,7
KonaykTop 0 950 0 800 219,1 295,3
OKCIUTyaTalHoHHAs | () 2570 | 800 2570 139,7 188,9
KOJIOHHA

2.2.6. Pa3padoTka cxeM 00BA3KH YCThSI CKBAKUHBI

[Ipu BBIOOpE MPOTHBOBBIOPOCOBOIO OOOPYIOBAaHUS U KOJOHHOM OOBSI3KH
HEOOXOJIMMO YUYMUTHIBATHh BEIMYMHY MAaKCHUMAJILHOTO YCTHEBOTO JaBlieHUusi Pwmy,
KOTOpasi i HEPTSIHOM CKBaKMHBI pacCYUThIBaeTcs 1o popmyie [3]:

Pmy = Prut — pu-g-Hkp, 4)

Pmy = 24,3 - 18,6 = 6,7 Mlla,
rae P20 nn = 24,3 MIla - miacToBoe HaBJIEHUE B KPOBIE IIPOLYKTHBHOIO ILIACTA,
Mlla;

pH = 720 /M3 - TuIOTHOCTH HE(PTH, KT/M3 ;

g =9,81 M/c2 — yckopeHue cBOOOJHOr0 nmajaeHus, M/c? ;

Hxp = 2430 M - rimyOuHa 3aj1eraHus KPOoBJIM MPOAYKTUBHOIO IIJIacTa, M.

1. KonoHHas TOJOBKa, COOTBETCTBYIOIIAS MAaKCHUMaJIbHOMY YCTBEBOMY
nasiennro: OKK1-21-140x219.

2. TIBO, cOoOTBETCTBYIOIIEE BBICOKOMY ILIACTOBOMY JABJICHUIO, UMEIOIIUE

rpagueHt Aprmi = 0,102 MITa/10 m: OITS-280/80x21.
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2.3. Yriayo/jieHue CKBaKUHbBI

2.3.1. Bbi0op cnocoba Oypenust

[lenecoobpa3HOCTh TpPUMEHEHUST TOTO WJIM HWHOTO crocoba OypeHus
OTIPECIIACTCS T€OJIOTO-TEXHUYECKUMHU  ycinoBusiMUA. OCHOBHBIE TpeOOBaHUSA K
BBIOOpY crocoba OypeHHus - HEOOXOJMMOCTh OOECIEUEHHUs] YCIEITHON IMPOBOIKH
CKBKHHBI C BEICOKIMHU TEXHHUKO-DKOHOMHYECKUMU TMMOKazaTesiMu. [loaTomy crocod
OypeHusi BbIOMpacTCs Ha OCHOBE aHajM3a CTAaTHCTUYCCKOrO0 Marephajia 1o yiKe
POOYPEHHBIM CKBaKMHAM M COOTBETCTBYIOIINX IKOHOMUUYECKUX PacuéToB [4].

Croco0 OypeHus ompenensieT MHOTHE TEXHUYECKHUE PEIICHUS — PEKUMBI
OypeHusi, OypWJIbHBI HHCTPYMEHT, THIPABIMYECKYIO MpOrpamMmy, THUI OypOBOii
YCTaHOBKHM U, KakK CJEJCTBHE, TEXHOJIOTHIO KpEIUIeHHs CKBaXWHBL. 19 Bribop
criocoba OypeHwsl TI0 MHTepBajIaM MPOU3BOIUIICS C YIETOM OITBITa YK€ MPOOYPEHHBIX
Ha MECTOPOXKJICHUU CKBKWH, & TAaKXKE C yIETOM MCXOJHBIX TOPHO- T€OJIOTHIECKUX U
TEXHOJIOTUYECKUX YCIIOBUHN OypeHUSI.

3anpoeKTUPOBaHHBIE CITOCOOBI OYpeHUS TPUBEICHBI B Ta0IHUIIE 3.

Tab6muua 3 — CrniocoObl OypeHust I0 HHTEpBajaM CKBaKUHBI

HNurepBan, m Oo0caxHasi KOJIOHHA Cnoco0 0ypeHus

0-30 Hampasnenue PotopHbrii

C npumenenuem 1'3/]

30-950 Konnykrop (BUHTOBOW 3a00MHBIN
JIBUTaTEh)

DKCIUTyaTaliMOHHas C npumenenuem 311

950-2570 (BUHTOBOW 3a00MHBIN

KOJIOHHA

JIBUTATEJIb)

2.3.2. BbiOop nopojaopa3pymiaminero HHCTpyMeHTa

W3 ananmm3a (PU3NKO-MEXaHWYECKHX CBOWCTB TOPHBIX IOPOJ IO Pa3pe3y
CKBRXHHBI 10 CTEMEeHH aOpasMBHOCTM M 1O KaTeropuu OypuMOCTH IS
CTPOUTEILCTBA IPOECKTHUPYEMOM CKBaXHHBbI BbIOpaHbl jgonotra Tuna RC ans
uHTepBasia OypeHust mnoj HampaBieHuss U PDC nns uHTepBana OypeHHs 1O
KOHAYKTOp M JKCIUTYyaTallUOHHYIO KOJIOHHY, TaK KaK OHH IO3BOJISIIOT OOECIEYUTh
MaKCHUMaJlbHOE 3HAYEHUE BEJIUYMHBI MEXAHUYECKOM CKOPOCTH OypeHHs MpHu

MUHHUMAIBHOM KOJUYECTBE PEMCOB.
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XapakTepuCTUKH BHIOPAHHBIX JIOJIOT MpeICTaBlIeHbI B ipusiokeHuu J1.1.

1. nst OypeHusi UHTEpBasa MO HANpaBJICHUE MPOCKTUPYETCS MIAPOIICYHOE
nosoto auameTpoM 3937 MM, KOTOpoe OOECIeUUT MaKCUMaIbHYI0 MEXaHUYECKYIO
CKOpOCTh OypeHusi. BeiOop 1070Ta 00YCIOBIEH TEM, UTO HHTEPBAJ CJIOKEH MATKUMU
TOpPHBIMH TIOPOJIaMH, a MpoeKTupoBaHue gojora tTuna PDC ais 3ananHoro quameTpa
CKBa)XMHBI HE peHTabesbHO [16].

2. Jlns OypeHusi uHTEpBaja MOJ KOHAYKTOp Tpoektupyercs aoioro PDC
nraMmeTpoM 295,3 MM, KOTOpoe 00€CTIEUUT MaKCUMAJIbHYI0O MEXaHUYECKYIO CKOPOCTh
Oypenust u TpeOyeMylo MPOXOAKY Ha nonoTa. Beibop momora oOycloOBIEH TeM, YTO
WHTEpBAJI CJIOXKEH MITKMUMHU W MSTKO-CPEAHUMHU TOpHbIMU mopojamu. llpu 20
MCIOJIb30BAaHUE MIAPOIIEYHOI0 JI0J0Ta MEXaHWYecKass CKOpOCTb OypeHus Oyner
MeHblIIIe, yeM ¢ pojotom PDC [16].

3. ns Oypenust HHTepBaja Mo SKCIUTyaTallHOHHYIO KOJIOHHY MPOEKTUPYETCS
nomoro PDC  aumamerpom 188,9 MM, KoTOpoe 00€CHEYUT MaKCHUMAIbHYIO
MEXaHUYECKYI0 CKOpPOCTh OypeHus U TpeOyemyr HpOXOAKy Ha jgojora. Buibop
J0JI0Ta OOYCIIOBIIEH TEM, YTO HWHTEPBaJ CIOXKEH MITKO-CPEIHUMH W CPEIHUMH
ropasiMu TopoAamu. [Ipu ucnosb30BaHUE IMIAPOLICYHOTO J10J0TAa MEXaHHUYeCcKas
ckopocTh Oypenust Oyner menslie, yem ¢ PDC, TpeOyemast nmpoxojka odecrieyeHa He
oyner [16].

Bb10op THna kasuOparTopa

Kamubparop BkiIrO4aeTcss B KOMIIOHOBKY HH3a OYpUIILHOM KOJIOHHBI HaJ
JOJIOTOM JIJIsl COXpAaHEHUsI HOMUHAIBHOTO TMaMeTpa CTBOJA M0 MEPE M3HOCA JI0JI0Ta
10 JAWaMETPy, MPUIAHUS CTBOJY IMWIMHAPUIECKON (HOpMBI, TaKk Kak mpu OypeHuu
TPEXILAPOLICYHBIMU JTOJOTaMU CKBA)XMHA B MOMEPEUHOM CEUCHHH UMEET CIIOKHYIO
dopmy. Kpome Ttoro, kanmubparop nenrpupyer KHBK B ckBakune, uto ymydinaet
YCIIOBHS paOOTHI JI0JIOTA, 3a00MHOT0 JABHraTes. [2]

1. [lnas Oypenuss uHTepBana mnoj HampaieHue 0-30M ¢ IIaponIeyHBIM
JI0JIOTOM HCTOJIb30BaHNE KaMOpaTopa M CTa0MIN3aTopa HE TUIAHUPYETCS B CBSI3U C
HE3HAYWTEIbHBIM  HMHTEpBAJIOM  OypeHus, KaluOpoBKa  CTBOJIA  CEKIUU

OCYHMCCTBIICTCA JOJIOTOM.
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2. lns Oypenuss wHTepBajga mnoa KouHayktop 30-950m c¢ PDC pomotom
IUTAHUPYETCsl HCMOJb30BaHUE KaluOpaTropa C MPSMBIMH JIOMACTAMHU, KOTOPBIN
MO3BOJIUT YMEHBIIUTh FUAPABINYECKUE COPOTUBIICHUS NPH IPOMBIBKE CKBaXKUHBI U
oOecrieunt Oosiee CcTaOWIbHYIO pabory pgosora. Beibop Tuma kamuOpaTopa
O0yCJIOBJIEH T€M, YTO HHTEpPBal CIOXKEH MITKUMH U MATKO-CPEIHUMHU TOPHBIMU
nopojamu. 15]

3. Inst OypeHusi MHTEpBaJIa TOJT AKCILTyaTallMOHHYIO KOMoHHY 950-2570M ¢
PDC nonoTtoMm IuiaHUpyeTCsl MCNOIb30BaHUE KaauOpaTopa ¢ MPSIMbIMH JIOMACTAMH,
KOTOPBIH TO3BOJIUT YMEHBUIUTH THUIPABIUYECKHE CONPOTUBICHUS MpPU IMPOMBIBKE
CKBOXHHBI M obOecreyuT Oojiee CTa0WIbHYIO paboTy jgonota. Beibop Tuma
KanmuOpaTropa o0yCIOBIEH TEM, YTO MHTEPBAJ CIIOKEH TOPHBIMU MOPOJAMU CpeHEN
TBepaoCTH. [15]

XapakTepuUCTUKU HAAJO0JOTHBIX KaTuOpaTOpoB IO HWHTEpBaiaM OypeHus
IIPEACTABIICHBI B TpuioxeHuu J1.1.

2.3.3 Pacuer oceBoOii Harpy3Kd Ha [0JOTO MO MHTEPBAJIaM T'OPHBIX
1op oz

[Ipu pacyere oceBOil Harpy3KH Ha JOJIOTO HCHIONB3YIOT CJEAYIOIIHNE
METO/[IbI:

1. Cratuctuueckuil aHaiau3 OTPabOTKU JIOJIOT B aHAJOTHMYHBIX T'€0JIOTO-
TEXHUYECKUX YCIOBUSIX.

2. AHanWTHYECKHM pacyeT Ha OCHOBE KAayECTBEHHBIX IIOKa3aTeseu
MEXaHWYECKUN CBOMCTB TOPHOM MOPOJBI U XapAKTEPUCTUK IIAPOLIEYHBIX JTOJIOT,
npyUMeHEHUs1 0a30BbIX 3aBUCUMOCTEN JOJITOBEYHOCTH JI0JI0TA M MEXaHUYECKOU
CKOpPOCTU OypeHHsI OT OCHOBHBIX ITapaMEeTPOB OYpEHUS.

3. Pacuer u3 yclioBusl JOIYCTUMOM Harpy3ku Ha J10JI0TO [4].

Pacuer oceBoil Harpy3ku IO HUHTEpBaJiaM OYpEeHMsI MpPEICTaBICH B

tabuue 4
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Tabmuua 4 - Pacuer oceBoi Harpy3Ku 1o HHTEpBaJiaM OypeHust

WurepBan | 0-30 | 30-950 | 950-2570
HcxoaHble 1aHHBbIE

o 1 1 1

P, KI/cM? 1500 2508 4440

Dy, M 39,37 29,53 18,89
n 1 - -
0, CM 1.5 - -
g, kH/mMm 0.4 100 80
Guper, KH 230 140 80

Pe3yabTarhl P 0OEKTHP OBAHUA

G, kH 44 3 28,6 51,9
G2, kH 156 81 29
Gs, kH 180 110 75
Gupocicr, KH 180 110 90

2.3.4 PacyeTt 4acTOTHI BpalleHUsI 10J10TA

Pacyer 4yacToThI BpalliIcCHUA  A0JI0Ta II0 HMHTCPBAJIaM 6ypeH1/I;1

MpeACTaBJieH B Ta0auIE 5.

Tabnuna 5 - Pacuer 4acToThI BpallleHUs JI0JIOTA 110 UHTEpBaIaM OypeHUs

WurepBax | 0-30 | 30-950 | 950-2570
HcxonHble 1aHHBIE
V;, M/cC 3.4 2 1.8
D M 0.3937 0.2953 0,1889
8 MM 393,7 295,3 188,9
T, MC 8 - -
Z 26 - -
0.9 - -
Pe3yJibTaThl NPOEKTHPOBAHNS
N1, 00/MHUH 165 142 180
N2, 00/MHUH 188 - -
N3, 00/MHUH 634 - -
Nipoexr, 00/MUH 160 180 200

Jlnst BceX WHTEpBAIOB OypEHUS TMPOCKTUPYIOTCS YacTOTHI BPAIICHHUS
MOPOAOPA3PYIIAIONIET0  MHCTPYMEHTAa  COIVIACHO  HM3BECTHOM  METONMKE,
oOecrnieynBaronye TpeOyemMyro JIMHEHHYI0O CKOpPOCTb Ha mepudepuu I0J10Ta |

3¢ (HEeKTUBHOCTH MpoIEcca pa3pyLIEHUsI TOPHBIX Opos [4].
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2.3.5 Bbi0op 1 000cHOBaHHUE THIIA 3200/ HOT0 IBUIraTEIsI

Tun 3a0oitHOro nBUTATENs] BBHIOMPAETCS B 3aBHCHMOCTH OT IPOEKTHOTO
npoduiisi CKBaXHHBI, THUIOpa3Mepa JOJOT, OCEBOM Harpy3ku, IJIOTHOCTH
MPOMBIBOYHON JKHJKOCTH M YJEILHOIO MOMEHTAa, OOECIEUYMBAIOUIEIO BpallecHUE
noiaota [4].

[IpoekTrpoBaHre MapaMeTpoB 3a00MHOr0O JABUTATeNsi [0 HWHTEpBajaM
OypeHwus peicTaBiIeHO B TaduIle 6.

Tabmuma 6 - IlpoekTupoBaHUE MapaMeTPOB 3a00WHOIO JBUTATENsl IO MHTEpBajIaM

OypeHus
WurepBan | 0-30 | 30-950 | 950-2570
HcxonHble 1aHHBbIE
D M - 0,2953 0,1889
8 MM - 295,3 188,9
Goc, KH - 110 60
Q, H*m/xH - 1,5 1,5
Pe3yJibTaThl NPOEKTHPOBAHNS
Dsx, MM - 216 166
M,, H*m - 36000 13800
M,, H*m - 134,95 94,45
My, H*m/xkH - 3254 228,2

st untepBania Oypenus 30-950 meTpoB (MHTEpBaT OypeHUsl TI0]T KOHIYKTOP)
pacueTHOEe 3HAYCHUE KPYTAIIEr0o MOMEHTA Ha JIOJI0TO cocTaBuio 36kH*M, u3 ombita
Oypenusi BbIOMpaeTcss BUHTOBOUM 3aboiHbii aurarens J[195.4000.7/8 xoTopsiid
OTBEYaCT TPEOOBAHUAM TI0 AUAMETPY 3a00HHOTO JBUTATES, a TAKXKE MMO3BOJISET MPU
3aJJaHHOM PAacxo/ie 00ECIeUYUTh MOMEHT [JIs pa3pylieHUus TOPHOW TOPOMBI JIs
JOCTYOKEHUS TIAHOBOW MEXaHMUECKOM CKOPOCTH MPOXOAKH. [15]

Jnst waTepBania Oypenuss 950-2570M mon dKCIUTyaTallUOHHYIO KOJIOHHY
IIPOCKTUPYETCS BUHTOBOM 3a00iHbIN aBurareias JI'P-172/7/8.56, xoTopblii oTBeuaet
TpeOOBaHUSIM TI0 THAMETPY 3a00HHOT O IBUTATENS, @ TAK)KE MTO3BOJISIET TIPH 3aJaHHOM
pacxoze oOecnedunTh MOMEHT Ui pa3pylieHUs CPEIHUX IO TBEPAOCTH TOPHBIX
nopoa. [15]

Texauyeckne XapaKTEPUCTUKH 3alPOCKTHPOBAHHBIX BHUHTOBBIX 3a00WHBIX

JIBUTATEJICH TIpeACTaBICHbI B Ta0auIIe 7.
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Tabmuua 7 - TexHUYECKHME XApAaKTEPUCTHKU 3alPOCKTUPOBAHHBIX BUHTOBBIX
3a00MHBIX IBUTATEIEH

Pacxo Maxkcum
T Hapyx Yuciio . | Moum-
U . u aJIb-HbIH
HNurep- | -vbii | Juu | Bec, odopor . | HOCTb
JABUTATEJ KUK padounii
BaJ, M | [MaMeT | a,M | KT OB, JABUTaTE
| OCTH, | o) o | MOMEHT, |* = o
p, MM ale | ° kH*m ’
A0 130050 | 105 | 75 | 10| 1057 | 48144 | 125215 190
JAI'P172/7 | 950- 118 i ] )
/1356 2570 172 8.6 9 17-38 | 70-160 | 10,0-15,5 211

2.3.6 Bb100p KOMIIOHOBKH U pac4yeT OypHJIbHOI KOJTOHHBI

[TIpoektupoBanue KHBK mno wuHTepBamam OypeHHsT BBINIOJIHEHO B
MPOrpaMMHOM OOECIICUeHHE JJIsl PEIICHUs MPOCKTHBIX, MHKEHEPHBIX 3a7a4 U 3a7a4
OIEpPAaTUBHOIO KOHTPOJsS Tmpolecca crpoutenbetBa ckBaxuH «bypCodtlIpoext»
[18].

Bri6op u pacuer snementoB KHBK nmpon3BoguThCsS COrjacHO TreoIOrMueCKUM
YCIIOBUSIM, KOHCTPYKLIMU CKBaKHMHBI, OYpOBOro pacTBopa, Npoduisi CKBaxHHbIL. J{Js
CO3/1aHMsI HEOOXOIMMOW OCEBOM HArpy3Kd Ha JOJOTO W TMOBBIMIEHUS >KECTKOCTH
OypwibHON KOJOHHBI mpuMeHsem YBT, mus OypeHus cekuuu TOJ KOHIYKTOp U
HKCIUTyaTallUOHHYIO KOJIOHHY MPUMEHSEM BUHTOBOW 3a00MHBIA JBUTATENb IS
obecrieueHusi HauOONBLIETO MOMEHTAa JJii pa3pylIeHUs: TOPHOM TMOPOJBl U
JOCTHKEHUS MJIAHOBOM MEXaHUYECKON CKOPOCTH MTPOXOAKH.

Pe3ynbpTaThl MpOEKTUpPOBAHUE KOMIIOHOBKM HHM3a OYpUIIBHON KOJIOHHBI I10
WHTEpBaslaM OypeHHst 1 0TOOpa KepHa MpUBEACHBI B MpriiokeHuun J1.2.

2.3.7 QOOocHOBaHHMe THIIOB M KOMIIOHCEHTHOI0 coOcTaBa OypOBBIX
pacTBOpOB

CornacHo reojoro-TeXHUYECKOro yCJiIoBUsl OypeHus: pa3Bel0YHON CKBa)KUHE,
TpeOOBAaHUSIM MPOMBINUIEHHOM O€30MaCHOCTH B HE(TEra3oBOM OTpacid U TEXHUKO-

SKOHOMHYECKHUM OOOCHOBAHUSIM PCKOMCHAYCTCA HCIIOJIb30BATh THUII M PCHCIITYPY




MIPOMBIBOYHOM >KUJIKOCTH NIl OypeHUsi MHTEPBAJIOB IO/ CIYCKU OOCAIHBIX KOJOHH
CKB)KMHBI ¥ TIEPBUYHOTO BCKPBITHUS TPOAYKTUBHOTO T1acTa [S]:

- uaTepBan Oypenus 0-30 M moj HampaBlieHHUs - OCHTOHHUTOBBIH OypOBOM
pacTBop;

- unrepBan Oypenuss 30-950 M 1ox KOHIYKTOp - MOJMMEPIIIMHUCTHIN
OypoBOi1 pacTBOD;

- unHtepBan Oypenus 950-2330 M moj HIKCIUTyaTallMOHHYIO KOJIOHHY -
MOJIMMEPTIUHUCTOr0 OYPOBOM pacTBOP;

- unTepBan Oypenus 2330-2570 M moj 3KCIUTyaTallMOHHYIO KOJIOHHY st
NEPBUYHOIO  BCKPBITUS ~ MpoAykTuBHOro  muacra -  KCL/moaumepHsbliid
(buornoauMepHBbIit) OYpOoBOM pacTBOP.

3anpoeKTUPOBAHHBIC IMapaMeTphl OYpOBBIX PAcCTBOPOB IO HHTEpBaIaM
OypeHHsI 1 KOMIIOHEHTHBIN cocTaB OypoBOro pacTBOpa MPHUBEACHBI B MPHIIOKEHUU
J.3.

[ToTpebHOE KONMMUECTBO OYpPOBOrO PacTBOpPa PACCUUTHIBACTCS OTACIBHO JIJIS
Ka)XJI0r0 WHTEpBajia OypeHUs MO BCE 3aMpPOCKTUPYEMBbIE KOJOHHBI U MPECTABIISET
co00i1 CyMMYy OIpeIeIeHHBIX 00BEMOB MPECTABICHHBIX B Npuioxenuu [1.3.

[Tpu pacdere moTpeOHOrO KOJMYECTBA XUMHUYECKHX PEareHTOB HEOOXOAMMO
y4eCTh BBITIOJIHEHHE YCIIOBUS: «3armac OypoBOro pacTBOpa Ha MOBEPXHOCTU JIOJDKEH
OBITh HE MEHEE JIBYX 00BEMOB CKBOKUHBDY. [19]

[ToTpeOHOE  KOAMYECTBO XMMHYECKHX  PEAreHTOB  TMPEICTAaBICHO B
npunoxenuu /1.3

2.3.8 Bb10op rugpaBn4ecKoil NporpaMMbl IPOMBIBKH CKBaKHHbI

Pacxon npOMBIBOYHOM KUJKOCTU JIOJKEH 00ECIICUUTD:

- 3(peKTUBHYIO OUUCTKY 320051 CKBRXXUHBI OT IIJIaMa;

- TPaHCMOPTUPOBAaHWE IIJIaMa Ha TOBEPXHOCTh 0€3 aKKyMYISIIIHH €ro B
KOJIBIIEBOM MPOCTPAHCTBE MEXKIY OYPHIIbHBIMU TPYOaMU U CTEHKAMU CKBa>KUHBI;

- yCTOWUMBYHO palOOTy 3a00MHOr0 JBUTATeNs; - NPEAOTBpAILCHUE
THIPOPa3phIBa TOPHBIX TTOPO/I;

- obecrnieyeHre ruJJpOMOHUTOPHOTO d(PdeKTa;
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- IPEI0TBpAIEHUE Pa3MbIBa CTCHKU CKBXXUHBI U T.J. [5]

CrpoeKTupoBaHblE IMapaMeTpbl 3a00MHOro0 JABUTATeNId 10 WHTEpBaJlaM
OypeHuss U o0yiacTd JONYCTUMOIO pacxoja OypoOBOTrO pacTBOpa NPEACTAaBICHBI B
npunoxennu /1.4.

3anpoeKTUPOBaHHBIA pacxoj OypoBOro pacTtBopa g OypeHHs MHTEpBalia
MO/l HampaBlieHUsa TpuHUMaeTcs 64 5i/c UcXoAs U3 BO3MOXHOCTEH 000pyqoBaHUs
OypOBOM yCTaHOBKH.

3anpoeKTUPOBaHHBIN pacxo] OypoBOro pacTBopa sl OypeHHs: MHTEpBalia
o KoHAyKTop npunumaercs 40 11/c mist odecriedeHust YPPEeKTUBHON OUUCTKHU 32005
CKBR)KHHBI, MOPOJOPA3pPYIIAIOIIEr0 UHCTPYMEHTA, A1 cTabuiabHOM padorsl B3/,
BbIHOCA IITaMa U MPEJOTBPAIEHUS OCIIOKHEHH.

3anpoeKTHpOBaHHBIA pacxoj OypoBOro pactBopa Ijisi OypeHus WHTepBajia
MOJ1 SKCIUTYaTallMOHHYIO KOJIOHHY pUHUMaeTcst 1711/c, He3HaYUTEeNbHOE YBEITUYCHUS
pacxona OypoBOrO He MPHUBEAECT K pa3MbIBy CTEHOK CKBa)XUHBI, HO 00ECHEdHT
crabunbHyto padoty B3/1.

Tak ’xe pacuer THIpPaBIMYECKOW MPOrpaMMbl IMPOMBIBKH CKBaKHUHBI OBLI
BBITIOJTHEH B MPOrPaMMHOM OOECIEYeHHUE JJI PEIICHUS! MPOEKTHBIX, MHKEHEPHBIX
3aJa4 M 337a4 ONEPAaTUBHOIO KOHTPOJI IIpollecca CTPOUTENbCTBA CKBAaXXUH
«bypCodrlIpoexT» [18].

Pe3ynbTaThl pacuera ruapaBIMYE€CKON MPOrpaMMbl MPOMBIBKA CKBaYKUHBI B
nporpammHoM obecnieuennn «bypCodtlIpoexT» npencrapnens B npuiioxkenun [1.4.

2.3.9 TexHu4veckue CpeACTBA U Pe:KUMbI OypeHusi IPU 0TOOpe KepHa

IIpu cTpouTenbCTBE NPOSKTUPYEMOM Pa3BEIOYHOM CKBAKMHBI IUIAHUPYETCS
oTOOp KepHa JJIs aHanu3a HeTeHocHOoro riacta. CorlacHO reojioro-TeXHUYECKOMY
YCIIOBHIO HETEHOCHOCTh MO pa3pe3y CKBaXKHUHBI MPUCYTCTBYET B MHTepBaie: 2430-
2540m. Tak Kak CKBa)XMHa SIBJSIETCS Pa3BEIOYHOM, MHTEpPBaJ OTOOpa KEpHAa MBI
MIPUHUMAEM IO UHTEPBAITY MPOAYKTUBHOIO miacta mioc 10 metpoB: 2435-2545m

Jlns orOopa KepHa IUTAHHPYETCS UCHoib30BaHus OyprojoBku ¢ PDC
BOOPYKEHHEM, IS TTOTydeHHs 0ojiee KaueCTBEHHOI'0 OTOOpa KepHa U oOecTieueHuUs

JaHHOW OyproJjoBKoii, OypeHus WHTepBaia mo miaacty. Beibop Oypromosku ¢ PDC
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BOOPY)KEHHEM OOYCIIOBJIEH TaK K€ TE€M, YTO MHTEPBAJ CI0XKEH T'OPHBIMU MOPOAaMHU
CpeaHEN TBEPAOCTH.

N3 reosioro-TeXHUYECKOro yCIOBUA THII  KOJUIEKTOpa TMOPOBBIA  —
Ipe/CTaBlieH NecyaHukoM. JJi1 coxpaHeHuss OTOOpPaHHOrO KepHa IUIAHUPYETCS
UCIIOJIb30BAHUE KEPHONMPUEMHOIO YCTPOMCTBA C MAaKCUMaJIbHOW MJIMHHOW IpUeMa
KepHa W AuaMeTpoM KepHa S80MM, a TakKe C HUCIOJb30BaHUS KEpHA MPUEMHBIX
CTEKJIOIIJIACTUKOBBIX TPYO0 W IIAHTOBOTO KepHopBaTens. JlaHHOe TEeXHUYECKoe
pelieHrue TO3BOJUT TPOM3BECTH MAKCUMaJIbHO KauyeCTBEHHO OTOOp KepHa B
MJIAHUPYEMOM MHTEpBAJIE.

XapakTepucTuka TPOEKTUPYEMOM Juisi OypeHus WHTepBajla oTOOpa KepHa

OyproJjioBKM IpejcTaBicHa B Tabnuiie 8.

Tabmuuna 8 — Tun npoekTupyemoil st OypeHuss HHTepBajga oTOOpa KepHa
OyprosoBku [16]
Hapy:xubiii | /Inamer | [IpucoennHuTe 1 bHasA
Macca,
Tunopazmep AMAMETP, |P KepHa, pe3b0a 1o T
MM MM I'OCT 21 ST 0-7b
bWT-188,9/80 B
613 C9 188,9 80 3-150 (m) 12

XapakTepucTUKa MPOEKTUPYEMOro il OypeHus WHTepBaja OoTOOpa KepHa

KEpHOTOOPHOIO CHapsiJa mpeicTaBiieHa B Tabiuie 9.

Tabmuna 9 — Tun npoektupyemoro s OypeHHs HHTepBaja OTOOpa KepHa
KepHOTOOpHOTo cHapsa [16]
Hapvik- Maxkcuman Pe3n0a
KepHonpu Hl:ﬂyf/i bHail Anamer | [lanna Macca
ell)\moep mamer | UHHA p KepHonp = % | ycTpoiic
cTpoiic ! KepHa 3a | Ke€pHa, | HeMa, = E TBa B
YCTPOUCTB P 1 peiic, m MM MM = = cOope,
0 KopIy¢ (K0J1-BO & = KT
a, MM 9
CeKIMi)
CK-136/80
«TPUACy | 136 18 (3) 80 14835 | 3-171 |3-189 | 2300

Pexxumbl Oypenust mpu oTOOpe KepHa npeAcTaBieHbl B Tadmuibl 10,
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Tabmuua 10 - TexHuueckue cpeAcTBa U pexxuMbl OypeHHs ipu 0TOope KepHa [16]

ITapaMeTpsbl peskuma OypeHus
Tun Yacrora
HNurepBau, OceBast Pacxon
KEPHOOTOOPHOr 0 BpalleHust
M HArpys3ka, Oyposoro
cHapsaa HHCTPYMEHTA,
T pacTtBopa, Ji/cex
00/MUH
CK-136/80
2435-2545 «TPUACY 2-5 60-120 18-25

2.4 IlpoekTHpoBaHHE NMPOLECCOB 3aAKAHYUBAHUS CKBAKUH

2.4.1 Pacuyer 00caiHbIX KOJIOHH HA MPOYHOCTH

Hcxonnble n1aHHbIE AJI51 pacyeTa 1elCTBYOIIUX HATPY30K

JIJ1sl pacuETOB IPUMEHSIEM TEXHUUECKYIO BOLY Prpox = 1000 Kr/m3,

IInotHOCTh HEPTH pu = 740 Kr/M3,

[InotHOCTL Oy(epHOM KUAKOCTH pPoyg= 1050 kr/m°. (Pexomenpanuu K
BbIOOpY OydepHoit sxuakocTu npeacrasicHsl B PJ] 39-00147001-767-2000.)

[InoTHOCTH TaMIIOHaKHOT' O pacTBopa HOpMaJIbHON IJIOTHOCTH
Prpr=1800kr/Mm3,

I110THOCTH 0OJIEr4EHHOrO TAMIIOHAXKHOT'O PACTBOPA Prp oox = 1400Kr/M3,

['myOuHa skcmtyaTalfmoHHON KojoHHBI H= 2570M.

I'mybuna pasnena OydepHON >XUAKOCTH M OOJEr4eHHOTO TaMIOHAKHOTO
pactBopa h1 = 800m.

BbicoTa TaMIoHa)XXHOTO pacTBOpa HOpPMalbHOM TUIOTHOCTH ho= 190M,
pPacCUMTHIBAETCA U3 YCIOBUS €r0 MOAHATUS HAJl KPOBJIEW MPOAYKTUBHOIO IJIacTa HA
50 M i1 HePTAHON CKBAKUHBI.

BricoTta niementHoro crakana he= 10m.

Pacuer HapyKHBIX M30BITOYHBIX JABJICHUI

HapyxHoe u30bITOYHOE 1aBlIEHHWE — PA3HOCTh MEXK/y HAPYKHBIM JIaBJIICHUEM,
JNEUCTBYIOIIMM Ha 00CaJHYI0 KOJIOHHY CO CTOPOHBI KOJBLEBOTO MPOCTPAHCTBA, U
BHYTPEHHUM, JIEUCTBYIOLIUM BHYTPH 00CaJHON KOJIOHHHI [8].

Puu = PH — Ps, 5)
rine PH — HapyxxHoe naBnenue, Mlla;

PB — BHyTpeHHee nasiienue, Mlla.
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B pa3sble nepuoabl BpeMEHH HapyKHOE M30BITOYHOE JABJIECHUE JOCTUTaeT
HanOONbIINX 3HAYEHUH. VIMeIoTCsa TpH TaKUX Ciydasi:

1. Ilpn nemMeHTHUpOBaHMM B KOHLE IPOAABKM TaMIIOHAXHOTO pacTBOpa M
CHSITOM Ha YCTh€ JIaBJICHHH,

2. Ilpy cHUXEHUM YPOBHS MXUAKOCTU B KOJIOHHE IpPU UCIBITAHUM Ha
TepMETUYHOCTH ¥ TP BBI30BE MPUTOKA (B HaYaJIe SKCILTyaTallHH ),

3. B KOHIIE 9KCIUTyaTally 3a CYET CHUKEHUS YPOBHS (iroua s HeQTIHBIX
CKBa)KMH M CHVIKCHUS JTaBJICHUS JIJISl Ta30BBIX CKBAXKHH.

Pacyer cOOTBETCTBYIOUIEr0 Cilydas HAUMHAETCS C IOCTPOCHHSI CXEMBI
PaCIoJIOKEHHS BCEX BO3MOKHBIX (I€0JI0r0-TEXHOJIOTHYECKUX) YPOBHEHN 32 KOJIOHHOM
U BHYTPU KOJIOHHBI M MO ATOW CXEME BBIOMPAIOTCS pAcuETHBIE TOUYKU (B MecTax

WU3MEHECHHUS TUIOTHOCTH WJIM BBICOTHI PACIIOJIOKEHUS JKUIKOCTEH ), pucyHOK 1 u 2 [8].

pye_ TV A7 1 i

Y

N
4
fr7

LPmp aon ///'///
‘\ v T
Prpad /.//
RN P~
7 /l///
LPmp #

i

T2 77777
N N
N N

VNI

ﬁ[ 777

PI/ICYHOK I - Cxema PaCIoJIOKCHUA X(H,Z[KOCTGﬁ B KOHIC IIPOJAaBKH TaMIIOHAa>XHOI'O

pacTBOpa MPHU CHATOM YCTHEBOM JIaBJIICHUH
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Pucynok 2 - Cxema pacmnosio’KeHUs )KUJIKOCTEH B KOHIIE IKCIUTyaTalluu HeTSIHON
CKBa>KHUHBI
[Tocne mpoBeneHUsI pacyeToB JaHHbIE BHOCSATCS B Tabmuily 11 u mo stum
JTAHHBIM CTPOUTCS MIOPA HAPYKHBIX U30BITOUHBIX JIABIICHUN, PUCYHOK 3.

Tabnuua 11 — JlanHble pacuera Hapy HbIX U30bITOYHBIX JaBJICHUN

IIpu neMeHTMPOBAHMY B KOHIIE
NMPOJABKH TAMIIOHAKHOI0 pacTBopa | KoHen 3kciuiyaTanmu CKBaKHHbI
U CHSITOM HA YCThe JaBJIeHUHU
I'inyoun HapyxHoe HapyxHoe
Ne 1. a M30bITOYHOE e T L'yOnna H30bITOYHOE
(MeTphI JAaBJICHUE "7 | (meTpsl) JAaBJIeHHE
) (MIla) (MIla)
1 0 0 1 0 0
2 800 0,4 2 800 8,4
3 2380 6,72 3 1713,3 17,99
4 2560 8,16 4 2380 20,057
5 2570 8,16 5 2570 21,216
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CHKBaX¥WHbI, MMMa

Pucynok 3 - Dnropa HapyKHBIX U30BITOYHBIX J1ABJICHUM

KoncTpynpoBanue 00cagHo0il KOJTOHHBI 10 AJIMHE

Paccuntannbie mapaMeTpsl CEKIIUN MPECTaBICHbI B Ta0uie 26.

Tabnuna 26 — XapaktepucTiuka 00CcaTHbIX KOJOHH

Bec, kH
Tonmuna HNurepBan
Ne I'pymima
. CTCHKHU, JlmHa, M YCTaHOB-
CEKILIMH |ITPOYHOCTH 1 M
MM CEeKUMU |CyMMap- |KH, M
TPyObI .
HBIN
3 il 10,3 1680 0,414 |695,5 (1219 0-1680
1680-
2 Jil| 8,9 1315 0,354 |465,5 |923,5 2995
2995-
1 pil| 10,6 141 0,414 |58 58 3136

Pacuer BHYyTpeHHUX M30BITOYHBIX ABJICHUN

BuyTpenHee U30BITOYHOE [aBlieHUE —

Pa3HOCTh

MEXAY BHYTPEHHUM



JABJICHUEM, JICUCTBYIOIIMM BHYTPU O0OCAaJHOM  KOJOHHBI, U  HapYXKHBIM,

JEUCTBYIOIIMM Ha 00CaJHYIO KOJJOHHY CO CTOPOHBI KOJIBIIEBOTO MPOCTPAHCTBA [§].
PBu = PB — PH, (6)
rae PB — BHyTpeHHee nasienue, Mlla;
Pu — HapyxHoe naBnenune, Mlla.

Pacuér BHYTpeHHUX W30BITOUYHBIX JIABJICHUNU TPOU3BOAMUTCS, KaK M JJIS
HAPYXHBIX M30BITOYHBIX JABICHUM JUIsl TIEpUOa BPEMEHHU, KOTJa OHHM JOCTUTAIOT

MAaKCHUMAaJIbHBIX JaBiieHui. IMeroTcs 1Ba Takux ciydas [8].

1. IIpy nEeMEHTHpPOBAaHMU B KOHIIE MPOJABKM TAMIIOHAKHOM CMECH, KOraa
JaBJICHUE Ha LIEMEHTUPOBOYHOMW TIOJIOBKE JOCTUrae€T MaKCUMAaJIbHOIO 3HAYECHUS,

cxema u300pakeHa Ha PUCYHKE 4.

2. Ilpu ompeccoBKe KOJOHHBI C ILIEJIbIO MPOBEPKH €€ Te€pMETHUYHOCTH, CXeMa

n300pakeHa Ha PUCYHKE 5.
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Pucynok 4 - Cxema pacnoioKeHHs KUJIKOCTEN B KOHIIE TPOIABKU
TaMIIOHAYKHOT'O PaCTBOpPA, KOT1a IABJICHNE HA HEMEHTUPOBOYHOU TOJIOBKE JOCTUTAET

MAaKCUMAJIbHOI'O 3HAYCHUA
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Pucynok 5 - Cxema pacnosyio;keHus )KUJIKOCTEN NTPU ONPECCOBKE 00CaTHON

ITocne IMPOBCACHUA paCdCTOB AAHHBIC BHOCATCA B Ta6JII/I]_Iy 12 1 o >TuUM

JAHHBIM CTPOMTCS 3MI0pa BHYTPEHHUX U30BITOUHBIX JIaBJIICHUN, PUCYHOK 6.

Tabnuia 12 - JlanHble pacueTa BHENTHUX U30BITOUHBIX JaBICHUM

IIpy neMeHTHPOBAHUM B KOHIIE

OmnpeccoBka IKCIUIyaTaAllMOHHOI

NMPOAABKHM TAMIIOHAKHOI'0 PACTBOPAa KOJIOHHBI
BHyTpennee Buyrpennee
Ner. y6una N30BLITOYHOE y6una H30bITOYHOE
(MeTpbI) JaBJIeHHEe Ne 1. (MeTpBI) JaBJIeHHUEe
(MlIla) (MlIla)
1 0 17,1 1 0 12,5
2 800 16,7 2 800 12,1
3 2380 10,38 3 2380 11,31
4 2560 8,94 4 2570 10,645
5 2570 8,94
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—fll— OnNpeccoBKa 3KCNNYATAUMOHHOR
KONOHHBLI, Mlla

Pucynok 6 - Omropbl BHYTPEHHUX U30BITOYHBIX JaBICHUN

KoncTpynpoBanue 00cagH0il KOJTOHHBI 10 AJIMHE

K mapamerpam o0cagHON KOJOHHBI ITPH 33JaHHOM JIMAMETpPE, MPH pa3paboTKe

KOHCTPYKIOUHU CKBAXKHWHBI, OTHOCATCA I'pYIIIIa IIPOYHOCTH MATCpHaAJIad TPY6, TOJIIITXUHA

CTEHOK W JJIMHA CEKIIMH C COOTBETCTBYIOUIEH T'PYIIIONW MPOYHOCTH M TOJIIUHOU

CTCHKMH.

PexomeHyeTcss MCHoJIb30BaTh 110 BO3MOXHOCTH HauOosiee JeniEBbIe

oOcagHbie TPYyOBI, MOXTOMY [JIsi Hadajia pacy€ra BBIOUPAIOTCS TPYOBI TPYIIIBI

npounoctu JI. IlpuHumarorca Takke TUN OOCAaAHBIX TPYO M BHJ HMCIHOJHEHUS

Kareropuu «A». J{ms He(TIHBIX CKBaKUH PEKOMEHYETCS NCIIOJIb30BaHNE 00CaTHBIX

Tpy0 Tuma OTTM. [9]

Paccuntannble mapamMeTpsl CEKIUN MpeaCcTaBiIeHbl B Tabmuie 13.

Tabmuma 13 - XapaktepucTrka 00CaJHbIX KOJOHH

e pymna Toamun Bec, kH HNurepBa
CeKIH | MPOYHOCT a Amuna |1y A
CTEHKH, sM | Tpy6 CeKIM | CyMMapHBI | yeragopk
u " - i
MM b "
1 Ji| 1,7 190 0,251 | 47,69 2380-2570
2 Ji| 7,0 180 0,229 | 41,22 539,91 2200-2380
3 Ji| 6,2 2200 | 0,205 451 0-2200
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2,42 Pacyer u 000CHOBaHMe TApaMeTPOB  LEMEHTHUPOBAHUS
IKCILIYATALMOHHOM KOJOHHBI

Oo0ocHoBaHUE CIIOC00a IEMEHTUP OBAHU S

[IpoBepsieTcs  yclioBHE  HEAONYIIEHUS TUAPOpa3pbiBa IJACTOB  HIIU
MoTJIONIeHUs1 pacTBopa 1o dhopmyne [10]:

Presar + Prgsn < 0,95%Pop, (7)

rne P« — THApOCTaTHYECKOE JaBJICHNE B KOJIBIIEBOM MpocTpaHcTBe, Mlla;

Py «n — THAPOAMHAMUYECKUE TTOTEPH JABJICHUS B KOJIBLIEBOM MPOCTPAHCTBE,
Praxa= 0,184 Ml]a;

P., — naBnenue ruapopaspbiBa nopoja Ha 3aboe ckBaxkuubl, MIla. Cornacuo
re0JIOTUYECKUM JaHHBIM P, = 47,88MIa.

[Ipou3BoauM cpaBHEHHUs IaBlieHU 110 hopmyre 7:

33,48 Mlla < 45,486 MlI1a,

YcaoBusi HEAONMYLICHUA rujpopaspnbiBa IJ1aCTOB BbIINIOJTHACTCHA,

NPUHUMAETCH pelieHue HCI0JIb30BATH npsimoe OJHOCTYIIEeHYAaTOe
LleMEeHTHUPOBaHUe.
HaumeHoBaHue )KHIKOCTH PacuérHblii 00b€M, M3
ITpogaBoyHas dKUJIKOCTh 32,49
O06bem OyhepHOI KUTKOCTH 19,44
OO6neryeHHbIN 35 33
O0BEM TaAMIIOHAKHOTO TAMITIOHAXHBIM PACTBOP ’
pacTtBOpa TaMIOHaXKHBIA PACTBOP 360
HOPMaJIbHOW MJIOTHOCTHU ’
O0BEM IPOTABOYHOM JKUIKOCTH 32,49

Omnpenenenne HeO0XOAMMBIX KOJIHYECTB KOMIIOHEHTOB OydepHoi
KMAKOCTH M TAMIIOHA’KHOI' 0 PacTBOpPA

Pacuer KommyecTBa KOMIOHEHTOB CYXOM TAMIIOHAXHOM CMECU U JKHJIKOCTH
U1 €€ 3aTBOPEHHUs MPOU3BOAAT C YYETOM BOJOLEMEHTHOIO OTHOILICHUS U
ONTUMAJIbHOM IUIOTHOCTH LEMEHTHOTrO pactBopa. KommuecTtBO  cOCTaBHBIX
KOMIIOHEHTOB TaMIIOHA)KHOM cMecH IpeCTaBJIeHHbI B Tabnuue 15.

Tadomuma 15 - KonmnuecTBO COCTaBHBIX KOMIIOHEHTOB TAMITOHAXKHOU CMECH
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Macca Macca
O6bem | TIIOTH. O0bem Hawnwme KOMIIOH. Haum | nemenrta
HaumeHn. BOJIBI JIJISI H. (xr) / eH (T)/
KHUOK., | KHIK.,
YKUJIKOCTH " KO/ IPUTOT | KOMIIOH KOJINY. IIEMEH | KOJHWY.
KUJIK., M° eHTa MEIIIKOB Ta MEIIIKOB
(mT.) (mt.)
MBII-
] 4.24 1050 1o CM 296.8/12 - -
epHas ,
e 16.96 MBI oep /11 | - i
. MB .
I T-
Obmrammt. | a5 a9 | 1400 | 3533 | mro | 149/1 | U | 238724
p-p 06(4-
6)-100
Tamm.p-p TTIIT-
HOPM.IIJIO 3,60 1800 3,60 HT®D 0.82/1 11-100 25/3
TH.

Boi0op THHA M pacyéT HEOOXOAMMOro KOJIMYECTBA IEMEHTHPOBOYHOI 0
000py/10BaHUA
PaccunTthiBaeTCsl 1aBJIEHUE HA HACOCE «IIPOJABOYHOI0Y» IIEMEHTHPOBOYHOI'O
arperara [10]:
Pma > Pur/ 0,8, (8)
rae Pur — paBrneHue Ha IEMEHTUPOBOYHOM rOJIOBKE B KOHIIE IIEMEHTHUPOBAHUS
Mlla,
Pur =17,1 Mlla;
32 MIla> 17,1 MlITa.
BriOupaercs ompKaifiiee OoJbiee JlaBJIeHUE, pa3BuUBaeMoe
HEeMEHTUPOBOYHBIM arperatoM [[A-320. TexHnueckne XxapakTepucTUKH Hacoca 9T
arperata [{A-320 npuBeneHs B Tadnuie 16.

Tabmuua 16 - Texuuueckue xapakTepucTuku Hacoca 9T eMEHTUPOBOYHOIO
arperara [1A-320

Tuamerp Pa3BuBaemoe naBjenue, MIla HpeanbHas mogaua, Jj/c

BTYJIOK, Ckopoctb KOpoOKHU nepeaay Ckopocth KOpoOKHU nepeaay
MM 1| 2 3 | 4 5 1 2 3 4 5
100 - 32 18 12 7,6 - 32 | 61 | 93 | 141
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PaccunthiBaeTcs HCO6XO,ZII/IMO€ qucCjI0 HICMCHTOCMCCHUTCIIBHBIX MalllnH

HCXoas U3 CYMMapHOﬁ MAacChl TAMIIOHAYKHOU CMCCH, paCHOHO)I(eHHOﬁ B UX 6YHKCan

[10]:
m= Gcyx /GO, 9
1. Jlmss obGnerdyeHHONM TaMIOHAXXKHON cMecu: m = 2 mammHbl Thuma Y C6-
30H(Y);
2. JInsg TaMIIOHa)KHOM CMECH HOPMAJIbHOW IUIOTHOCTH: M = | MammHa Tuna
YC6-30H(Y).

3. Yucno LEMEHTHPOBOYHBIX arperaroB, padOTarOMIMX Jisi 3aTBOPEHUS
TaMIIOHAXHOTO pPacTBOpa OIpeaeNsieTcss ¢ TaKUM Y4eTOM, 4YTO Ha KaXIylo
[IEMEHTOCMECUTENBHYIO MAIIMHY padoTaeT oJuH arperat: 2 mamunbl LA - 320.

[To pe3ynpTatam pacuyé€ra KOJIMYECTBA U BHIOOPA IIEMEHTUPOBOYHON TEXHUKU
TEXHOJIOTUYECKass  cXema  OOBSI3KH

pa3pa6aTLIBaeTc;1 HEMCHTHPOBOYHOI'O

o0opy0BaHus, IpeIcTaBicHa B npuioxenuu E. 1.

2.4.3 BbI0Op TEXHOJIOTHYe€CKOM OCHACTKH 00CATHBIX KOJOHH

Texnonornueckasi ocHacTKa 00CaTHBIX KOJIOHH Mpe/CcTaBlIeHHa B Tabymie 17.
Tabmuia 17 — TexHonornueckass OCHacCTKa 00CaJHbIX KOJIOHH [11]

IIpoOka
Tun IlenTparop,
bamma | O0patHbl | pa3aeuTe/bH leMmeHTHP OBOYH
KOJIOHHBI, N (kosinyecTB
K i KIanan asi asi roJIOBKA
Dyca, MM 0, IIIT)
NpoJaABOYHAsA
Hampasnenue, bKM- [nyxoi
D... =304 324 - - - NIEPEBOJIHUK C
yer TS OTT™M KII-1
Konaykrop, bKM- KOJIM - ITPII-11-219 | [11[-219/270
D... =219m 219 219 (16) I'y-219
e OTTM OTTM
Oxcmin.konond | BKM- | HIKOJIM - i
2, Dyer 140 140 Pri-1i-140 | M (1;‘20)\146 TIIY-140
=139,7mm OTTM OTTM

2.4.4 TIpoekTHUpPOBaHHUE NMPOLECCA UCIIBITAHUS U OCBOCHHUS CKBAKUHbI

IIpoexkTupoBanne mnepoOpPalHOHHOr0 OO0OPYIOBAHUSI [JIsi BTOPUYHOI O
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BCKPBITHUS MPOAYKTUBHOI'0 IUIACTA

JUIss BTOPUYHOIO BCKPBITHUA HPOAYKTUBHOIO IUIAcTa OYAET HCIOJIb30BaH

kymyiatuBHbld niepdpoparop KIIO-114 [12]. MomHOCT, HpOAYKTHUBHOTO IIacTa

COTJIACHO TEOJOTHYECKUM JaHHBIM cocTaBiasieT 110 M, rmybmnma 2430-2540 wm.

OCHOBHBIC TEXHHYECKHE XapaKTCPUCTUKH Hep(i)Opa]_II/IOHHLIX CUCTCM OOHOKPATHOI'O

npumeHeHust KI10-114 npeacrasnenns B Tadbiuue 18.

s nepdopanun MPOAYKTUBHOM 30HBI Iacta mnepdoparopom KIIO-114

norpedyercst JBe CHYCKO-TIOABEMHONU orepanuu nepdopalioOHHOr0 KOMIUIEKCa B

coctase u3 11 cexuuii mo 10 M.

Tabnmuua 18 - OCHOBHBIE TEXHUYECKHUE XAPAKTEPUCTUKU IMEePPOPALUOHHBIX CUCTEM

onHokpaTtHoro npuMmenenus KI10-114

Oo6o3Hauenue nepgoparopa KIIO 114
Bec BB oagnoro 3apsina, r 30
Tun 3apsina I'TI-00 | I'TI-01| BO
JAuamerp nepdoparopa, MM 114
MuHuUMAJIBHBINA AMAMeTP 00CaIHOH KOJOHHbI, MM 145
MakcumaJjibHas TeMIeparypa npuMeHenust, °C 170
JaBaenune (min/max), MII 0,3/80
MaxkcuMasibHasl IVIOTHOCTH nepgopanum, oTB/M 20
da3upoBka, rpajg 60
I'nyOnHa npoOuTHA 110 KOMOMHHUPOBAHHOI MUILIEHH,
1000 1200 | 260
MM
JlumamMeTp BXOAHOI0 OTBEPCTHS, MM 12 11 22,50
I'nyouna nepdokanana no API-19B, mm - 1215 | 285
JNuametp onzmor:\ P()I'l:]ie;]);T:: nep¢okaHajia no ) 1022 | 2094
JlavHa ceKuuu, M 1-2

IIpoekTHpOBaHHUE MJIACTOMCIIBITATEJIS

Kommnekc mnmacroucnsiratensusiii UIIT-116, npeacrasinen Ha pucynoke 10,




OpeAHa3HayeH  JUId  WCCIEAOBAaHMA  CKBAXHH C  LEJIbI0  ONpeleeHus
THAPOJUHAMUYECKIX  XapaKTepUCTUK TacToB. [IpoBeneHune uUCHOBITAaHUN B
MHOTOILIMKJIOBOM PEKHUME, OTOOP FepMETU3UPOBAHHBIX P00 IMIACTOBOM XKUAKOCTU B
KOHIIE TMOJbheMa KOMIUIEKCA W3 CKBRXHHBI, IMPH HAIMYMH KOHTeWHepa. [13]
TexHuueckne XapakTepUCTUKH KOMILIeKca MiacroucnsitarenbHoro MIIT-116
npe/icTaBlIeHHbI B Tabmuue 19.

Tabnmuna 19 - TexHuueckue XapaKTEPUCTUKH KOMIUIEKCA IIACTOUCHBITATEILHOTO
NIIT- 116

Hapy:xHblil fHuaMeTp, MM 116
MuHMMAaJbHBIN IUaAMETP MPOXOIHOI0 KaHAJIa, MM 35
MaxkcumabHblii nepenaj gaBjaeHusi, MIla 35
MaxkcumanbHoe aaBjienue, MIla 60
Temneparypa B ckBaxkune, °C 150

Pasmep npucoeIMHUTEIbHBIX Pe3b0 3-86, 3-102

IIpoekTupoBanue 000pyaOBaHHMs /AJs1 BbI30Ba MPUTOKA MeETOIOM
cBa0upoBaHus

Komniekc oOopynoBaHus Ajii cBaOMpPOBaHUS CKBaXXUH COCTOUT M3 JIBYX
OCHOBHBIX YaCT€Hl yCTbEBOI0 U CKBAXKUHHOT'O 000OPYAOBaHUS.

1. Kommiekc Ha3eMHOro 00OpylIOBaHUSI 1JI1i CBAOMPOBAHUSI CKBAKUH
KHOC [14]. CocTaB KOMILIEKCA U TEXHUYECKUE XAPAKTEPUCTUKHU IPEICTABICHHBI B
tabmune 20.

Tabmuua 20 - CocTaB KOMILIEKCA U TEXHUYECKUE XaPAKTEPUCTUKHU

Ouucrurens canbHUKOBbIA OC2.1-000 npexHa3HAYeH M1 OYUCTKU U

repMeETU3alui KaHaTa

JAunameTpomM, MM Ot 9,5 1019
Pa6ouee naBiaenne, MIla 14
JuameTtp npoxona, MM 25
[Tpucoenunurensuas pezpba HKT 89 'OCT 633-80

YcrpoiicTBo ocBodoxkaaomee Y01-25.000 npexnazHadeHo AJI aBTOMATHYECKOI 0

O0TCOEeIUHEHUS] OUUCTHUTEJIS CATLHUKOBOI0 OT JIyOpUKaTOpa

Pabouee naBiaenue, MIla 14
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JuameTtp npoxoaa, MM

25

[Ipucoenunurensubie pe3bobl HKT 89 TTOCT 633-80

Jlyopukarop JI-89.000 npexnaznaven ajisi u3BJedeHus (CNycka) KOJIOHHBI cBada

U3 CKBAKUHBI 0€3 ee pa3repMeTu3aluu

Pabouee naBinenune, MIla

21

JAunamerp npoxoaa, MM

75,9

[Tpucoenuuurtensusie pe3pObl HKT 89 'OCT 633-80

JloBymka ceada mexannueckas JICM-78.000 npeqnasHaveHa 1Jis yAep:KaHUA

KOJIOHHBI cBa0a BO BpEeMSA 3aMECHbI MAHKEThI

PaoOouee naBjaenue, MIla

14

JAuamerp npoxoxa, MM

76

[Ipucoequnurensubie pe3bosl HKT 73 TOCT 633-80

BoicTpo-pasbemuoe coenunenne BPC-73 npeanazHadeHo 1is ObICTPOro

coeqnaenns HKT 73 I'OCT 633-80

PaoOouee naBiaenue, MIla 14
[Tponomxenue Tadauis 20
JAuameTp nmpoxona, Mm 62

IIpucoegunureabubie pe3bdbl HKT 73 T'OCT 633-80

Kpan mapossbnii KIITH-73x21.000 npeaHasHaveH 1JI8 ONEPATUBHOIO NEPEKPHITHS
U repmerusanuu TpyoHoro kanana koionsl HKT 73 TOCT 633-80

Pabouee naBienune, MIla

21

JAunamerp npoxona, Mm

38

Ipucoenunurensubie pe3sdbl HKT 73 T'OCT 633-80

IIpeBentop manoradapurhbiii [IMT1.3-80x21 npeagnazHaveH AJis1 repMeTH3ALUM

HKT I'OCT 633-80, mranr (IIIH), reopuznyeckoro kadeJist

PaoOouee naBiaenue, MIla

21

JAuamerp npoxoxa, MM

80

IpucoennnurenbHbie pe3soObl: Bepx - HKT 89 I'OCT 633-80, Hus -
OTTM 140 'OCT 632-80, narpyook-aunmnens - HKT 73, mydra -
HKT 60 I'OCT 633-80

3aTrBop mapossiii 31111 78x21.000 npexHazHaveH 11 ONEPATHBHOI O
nepeKkpbITHs U repMeTusanun TpyoHoro kanajiaa koionbl HKT 89 'OCT 633-80

PabGouee naBiaenune, MlIla

21

Auamerp npoxoaa, MM

78

IIpucoenunurenbHbie pe3sobi: Bepx - OTTM 140 'OCT 632-80,
Hu3 - HKT 89BH I'OCT 633-80
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[Tponomxenue Tadauisl 21

daanen Tpyoonep:xaresb OT-89.000 npegHasHaYeH IJI51 COeTUHEHHUS YCTHEBOI 0

000pya0BaHusl ¢ KPeCTOBHHOI (GOHTAHHON apMaTyphbI

Pabouee naBienune, MIla 21
JAuamerp npoxoaa, MM 2111
Ipucoennuurenbusbie pe3sObl: Bepx - HKT 89BH, uu3 - HKT 89
I'OCT 633-80

2. CkBaxxuHHOe 00opyaoBaHue st cBadupoBanus KC-62 [14]
CoctaB o0opyaoBaHUsI CBAOMPOBAHUS U TEXHUUECKHUE XapPAKTEPUCTHKU
npe/icTaBlIeHHbI B Tabmuue 21.

Tabmuma 21 - CoctaB 000pynoBaHusi CBAOMPOBAHUS U TEXHUUECKHE
XapaKTEePUCTUKH

V3ea 3agenku kanata KC 62.01.000 npexnazHayeH 115 3aKpelieHUs KaHATA
auamMmeTpom ot 9,5 1o 15 mm (mpu cMeHe cyxapeii) K KOJIOHHe cBada

JImameTp HapyKHBI, MM \ 60
Ila6son KC 62.00.006 npennasnayeH 1Jis madaonuposanus koiaonabl HKT 73
I'OCT 633-80
JuameTtp Hapy:kHbIA 60 MM | 60

IIranra KC 62.00.001 npexHasHadeHa AJ1s1 yCKOPEHHS MOIPYKEHUs KOJIOHHBI
ceaba B kononHe HKT I'OCT 633-80

JAnameTp HAPYKHBI, MM 55
Macca, Kr 10
Cxpenep KC 62.08.000 npexnaznayven aisi ounmeHus koaonusl HKT 73 TOCT
633-80
J{naMeTp Hapy:KHbI, MM ‘ 65

Ynapuuk cada KC 62.02.000 npexnazHayeH 1 CO3AaHUSA YAAPHBIX HATPY30K
HA KOJIOHHY cBa0a ¢ HU3Y B BepX NpH ee 3akauHuBaHuu B KosioHHe HKT I'OCT
633-80

JImameTp Hapy:KHBI, MM \ 55

N3Biaekarennb ceada KC.62.03.000 npexnazHa4veH 1Jisi M3BJIEYEHUS KOJOHHbI
cBa0da U3 CKBA:KHHBI TP 00pbIBe KaHaTa. [lnamerp HapyKHbIil 57 MM

JAuamerp HapyKHBIH, MM S5/

CBad KC 62.03.000 npeqnazHaveH AJisi repMeTH3alUM TPYOHOr 0 KaHaIa
k0J0HHBbI HKT I'OCT 633-80 npu nogbeme KOJIOHHBI CBada

JAunamMeTp HAPYXKHbIH, MM \ 61 u75

IITanra rpy3osas KC 62.00.002 npegna3HayeHa 1jisl yCKOPEeHHS MOTPYKeHUs
ckpenepa B koiionne HKT I'OCT 633-80

J{naMeTp HapyKHbI, MM 95

Macca, Kr 45

39



2.5 Bbi0op OypoBoii yCTAaHOBKH

bypoBas ycTaHOBKa BBIOMpAaeTCs, COIJIACHO JACHCTBYIOIIMM IIpaBHJIaM
0e30macHOCTH B HE(PTSHOM M Ta30BOM MPOMBILIJICHHOCTH, MO €€ J0NyCTUMOMN
MaKCUMAJIBHOW TPY30IOABEMHOCTH, IMO3BOJIIIOIIEN MPOBOAUTH CITyCKO-TIOABEMHBIE

orepaIu ¢ Hanbosiee THKEToN OypUIbHON 1 00CcaHOM KoToHHaMHU. [4]

[Ipu BbIOOpEe OYpOBOI YCTAaHBKM [JIOJKHBI BBINOJHATHCS CIENYIOLIUE

YCIIOBHSL:
[Gkp] / Q6K > 0,6; (10)
[Gkp] / Qo6 >0,9; (11)
[Gkp] / Qup > 1, (12)

rae GKp — gomycTuMasi Harpy3ka Ha Kproke, TC;
QoK — MakcUMaJbHBIN BeC OYpUIIBHON KOJIOHHBI, TC,
Qo006 —MakcuManbHBIN Bec 00CaHONM KOJIOHHBI, TC;
Qnp —mapameTp Beca KOJIOHHBI ITPH JIMKBUJAIIMU TTPUXBATa, TC.
[lapameTp Beca KOJOHHBI MPH JUKBUAANNHM IPUXBAaTa OMPEACISICTCS 10
dbopmyie:
Qunp = k*Qmax, (13)

rae k — koo huimenT yBeanmueHns Beca KOJIOHHBI MPY JIMKBHUIAINH TIPUXBATa

(k =1,3);
QMax — HanOOJNIBIIHHI BeC OJHOM M3 KOJIOHH, TC.
Jliis pacueta npumeM OypoByro yctaHoBky bY -3000 OVK-1M.

PesynbTaThl pacuera BbiOOpa OypoBOM YCTaHOBKM TPECTBAJIECHbI B

tabauue 22.

Tabnuna 22 — Pacyet BbIOOpa OypOBOii YCTaHOBKU

JonmycTrumast
OcHacrtka
HaunmenoBanue BY HArpy3Ka Ha .
TaJIeBOIl CUCTEMBbI
KpPIOKe, TC
bY-3000 OYK-1M 200 S5x6




[Tponomkenne Tabmmibr 22

Bec, TC YciaoBue COOTBETCTBUS

MaxkcuMaibHbIA

BeC OypHIIBHOM 88 [Gkp] / Q6x > 0,6 1,93
KOJIOHHBI

MaxkcuMaJibHbIA

BeC 00ca HOM 55 [Gkp] / Qo6 >0,9 3,08
KOJIOHHBI

BCCa KOJIOHHBI IIpHU

JIMKBUIAIIUN 114 [Gkp] / Qup > 1,0 1,49
pUXBaTa




3 OBOPYJAOBAHMUE JIs1 TIOBUWIBHBIX PABOT IIPU OBPBIBAX
BYPWJIBHbLIX TPYb

[Ipy BO3HMKHOBEHUU OOpbIBA TPYO B MEPBYIO OUEPEb HYKHO ONPEAECTUTh
IPUYHHY, XapaKTEP CIOMAa U €ro MECTO. XapakTep OnpeaesaeTcs B IpoLecce noq
beMa Oyp.KOJIOHHBI U3 CKBAXXWHBI WJIK TPUOETHYTH K CIYCKY ME€YaTH.

B ciiydan korja HeT nmpuxBaTa, CycKaeM KOJIOKOJ MJIM METUUK (MpaBbIii)
U MIPU €ro NPUCOEIUHEHUHN C OYp.KOJOHHOM OCYLIECTBIsAEMIIOAbEM. BeposTHbie 1
pOOJIEMBI: YXOJ «TOJIOBBD) K OJHON U3 CTEHOK CKBAXHUHBI (IIPU HAIMUUH KaBEPH)
packiMHUBaHUE TPYyO U ee yacteil (mpu oOphIBe B IpyX MecTax). BapuanTel ycTpa
HEHUSI: HABUHYMBAHUE YaCTH KOJIOHHBI, U3BJIEKAs UX M0 OYEPEU; IEMEHTaX BEpX
Hell yacTu Oyp.KOJIOHHBI M U3MEHEHUE CTBOJIa CKBaXUHbBI. Eciiu coequHeHne HEBO
3MOKHO KOJIOKOJIOM WUJIM METUMKOM, UCIOJIB3YIOT TPYOOJIOBKY, HO €CJIM HE BO3MO
KHO U €€ IPUMEHEHHEe-
npuberalT K MeToly 00ypeBaHUsl BEpXHEH 4acTu Oyp.KOJOHHBI.

OCHOBHBIE HHCTPYMEHTBI, KOTOPBIE UCHOIB3YIOTCA IIPU TAKOM BHUJI€ aBapu
Y 3TO MUKW, METYUKHU U KOJIOKOJIA.

Bo Bpems OypeHUs MOXKET MPOU30MTH OTBUHYMBAHUE OamMadyHol TpyOsI (
HIDKHSIS 4acTh KOJOHHBI 00CaaHbBIX TPYO) MU €€ OOpBIB MO MPUYMHE Pa3MBITOTOC
TBOJIa CKBAKMHBI M 3aBUCAHUI KOJIOHHBL. CIIOCOOBI TUKBUAIIMU: IEMEHTAXK OTOP
BaBIlelics (OTBEPHYBIIUICS) KOJIOHHBI WJIM €€ YaCTU U CMYCK KOJOHHBIMEHBIIIECH T
0 AUaMeTpy.

OcHOBHBIE HHCTPYMEHTBI, KOTOPBIE UCTIOIB3YIOTCS MIPU TAKOM BHUJI€ aBapu
U 3TO TPYOOJIOBKH U TPYOOpPE3HI..

OBepuIoTHI

OBepIIOT SABJISIETCS YHUBEPCAIBHBIM JIOBUIIbHBIM HHCTPYMEHTOM, ITPUMEHS
€MbIM B IPOMBIIUICHHOCTH HedTerazoBo orpaciu. [IpuMensieTcs nis 3axsara, re

PMUTC3allUH U3BJICYCHUA U OCBO60)KI[€HI/I5[ JIOBUMOI'O HHCTPYMCHTA.

OCHOBHBIMM Ka4€CTBAMU $I BJIAIOTCS IPOCTOTA KOHCTPYKLMH, HAJIEKHOCTh
U IPOYHOCTh. OBEPIIOTH UMEIOT PAa3HYIO0 IPOYHOCTH UTO OTOOPaX)aeTCss HAUHCTP

YMCHTC B KOJOBOM 0003HAYECHHUM.
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Ero KOMnoHeHTHI: BEpXHHUI NMEPEBOAHUK (CIYKUT JJI CHEIUICHUS C TOAHU
MaeMoOi KOJOHHOM), KOpIyc (paBHOMEpPHOE pacipeieieHue Harpy30K OTPacTsIKeH
WS WJIU CKaTHsl, a TaK K€ ero 3alluTa OT MOBPEXKACHUM ), HapaBIstomas (CIy>KUT
1Sl HAIlpaBJICHUS] MHCTPYMEHTA JJIA 3aXBaTa M 3allUTHIOBEPIIOTA), 3aXBaTHBIE M€
XaHU3MBbI (CIUPaJIbHBINA 3aXBaT, 3aXBaT OOBIYHBIN KOP3MHOYHBINA U KOP3UHOUYHBIN C
YIOPOM JJI1 KOPOTKHUX M JUIMHHBIX YaCTCHKOJOHHBI), YIJIOTHUTEIbLHBIC MEXaHU3M
BI

Ha pucynke 1 mpeacraBieHbl OCHOBHBIC SJEMEHTHI OBEpPIIOTa CO

CIIMPAJIbHBIM U IINTAIICYHBIM 3aXBATOM.

a 7]

1

// ,/I
/2

1 6

- | /

- 2

" 3 ‘/7

/

|4 |4

L
//5 _/5

PucyHok — 7 oBepor

rae: 1 — BepXHUM NepeBOJHUK;
2 — KOpmyc;
3 — mIalIeYHEIN 3aXBaT;
4 — OrpaHUYUTEIBHOE KOJBIIO;
S — HaIpaBJIAIOIIasi BOPOHKA;
6 — makep;
[ — cupanbHbII 3aXBaT
a — C IJIAIIEYHBIM 3aXBaTOM;
0 — CO CcIHUpaIbHBIM 3aXBaTOM,;
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JIOBUJIBHBIA METYHK
JIOBUJIBHBIA KOHUYECKUNA METUUK —
MHCTPYMEHT NPEAHA3HAYCHHBIN JJI1 BHYTPEHHET O 3aXBaTa MOJHUMAEMOTO HHCTP

yMeHTa. [10 KOHCTPYKIMH BBINIOJHEHU3 BBICOKOMPOOHOTO CIjIaBa CO CHELHATbHON

TepMUuYecKor oopadoTkoi. UmeroTes 2 Buaa:

e [IpocToii Tun — 6€3 pe3b0bl O BHEIIHEMY AUAMETPY METUHKA.

e C 100KOl ¢ pe3b00il 10 BHEIIHEMY AUAMETPY AJisl F0OKU. BhIBatOT 100KH ¢
IPOCTOM TOJOBKOM, ¢ pe3b00H U KPOMKOM.

Bce meTunku nenatotces ¢ npyThsMH, i 00Jiee XOpOIIero 3axpara u 0oJie
ryeHus padot. CylecTBYIOT CTaHAapTHBIE MPYThs Kak xKeao0aMu JJIsIBHIMbIBAHUS
00Ope3KOB IpH 3axBaTe, Tak U 0e3 HuX. [I[paBoCcTOpOHHME NPYThs U JIEBOCTOPOHUE

[Tpu mogHATUH U3 CKBRXKUHBI METYUK MPUKJIEIIISETCS K KOJIOHHE B OITyCKa
€MO€ OTBEPCTHE HA TOBEPXHOCTU OCTABIIEHCS YACTU KOJJIOHBI, ITPUKJIAbIBACTCS

YCHIINEC BCCOM HC MCHBIIC OI[HOﬁ TOHHBI C BpaIICHHUCM MCTUYMKA A0 3aXBaTa

UHCTPYMEHTA..

Pucynok 8 - MeTuunk

Konokxoa

Ko0JI0KO0JI O1IMH W3 caMBbIX IPOCTHIX BHEIIHUX JIOBUIBHBIX HHCTPYMEHTOB.
Nmeet nBa tuna: Tun A (¢ BHyTpEHHEN HANPaBIISIONIEH, C BHIPOBHEHHBIMU HUJIN3A

THYTBIMU KpasgsMu ), TUM B (C 3arHYTHIM UJIM OTBOJAHBIM KPIOKOM ).
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Ero gononHuTenbHbie KOMIOHEHTHI: IPYThs YCEAUTENbHBIE (AJIS1 HAIEKHO
CTH 3aXBaTa), IUPKYISLUOHHBIE OTBEPCTHSI.

[Ipuniun paboThl: KOJOKOJ CIyCKaeTca Ha TpyOax W MpUIaKUBACTCS YCUIT
e MeHee 1 T. U OCYIEeCTBISETCA 3aXBaT MPU BPAIIEHUU U OCYIIECTBISIOTIOABEM
NpU 3ajJaBiuBaHuU. MIMeroTcs 1Ba BU1a KOJIOKOJIOB: MpaBble U JieBbie. [lepBbie uc

MMOJIB3YIOTCA AJIA TOABbEMA BCEH OCTaBIIMICS qaCTHU, a BTOPBICAJIA JJII OTBUHYMBA

HHsA €€ I10 4aCTiAM

N

%ﬁ.
i
=
%
—

Pucynok 9 — konokon

BuyTrpenHnsisi Tpy0o/10BKa
NHCcTpyMEeHT ucnonb3yercs A1 3aXBaTa ¢ BHYTPEHHEH 4acTu TPYyOBl.

[To mpunnumy paboThl TPyOOJIOBKM HAIOMUHAIOT OBepIIoThL. [lo ocHOBaHus Tpyd

OJIOBKH IICPCABUTACTCA 3aXBaTHBIM MEXaHU3M.

J1151 ee BRICBOOOKIEHHUS , HEOOXOIUMO MPOU3BECTU MOBOPOT BIipaso. [Ipu

OTpHULATCIBbHOM PC3YyJIbTATC IIPOU3BOJUTCA OCBO60)KI{6HI/IC KopIryca InmpuIimoMouinu

MCXaHHUYCCKOTI'O sACCa.

Jns ynnoTHeHus Kopiyca TpyOOJ0BKU U TpyObl MOJHUMAEMON U3 CKBaXH

HBI, €€ HU3 yJUIUHSETCS pacTpyoom
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rac:

Pucynok 10 — OcBoboxgaronasi BHyTpeHHsIsI TpyOOJIOBKa

A - TpaHCIIOPTHOE MOJIOKEHUE
b — B pabouem nonoxeHuu

N

Pucynok 11 — INakep BHyTpeHHU# TpyOOIOBKH
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Hlnunc

NHCTpYMEHT UCIOIB3YEMBIA COBMECTHO C TIPOMBIBKOU 151 OCBOOOKICHUS
TpyO 3a3aMOK, MyPTOBOE coeMHEHUE, 1eOPMUPOBAHHBIA KOHUUK MPUHEOOIBIIT
X BEcCax.

HpI/I OCTaBIICMCA MHCTPYMCHTC B CKBAXKHHC, C I[G(bOpMI/IpOBaHLIM CJIOMOM H

TpCIIMHAMH UCITOJIb3YIOT OTKpI)ITblf/'I nummnc. OH AacT BOBMOKHOCTD IITPOU3BCCTH II

POMBIBKY CKBaXXMHBI yepe3 OypoByI0 KOJOHHY. [Ipu ocnoxxHeHusxnogbrema,

S

—2

Pucynok 12 - IInumc ¢ mpoMBIBKOM.
rae: 1 - mepeBOgHUK;

2 - pe3MHOBOE YIUIOTHEHUE;
3 - Kopmyc;
4 - miamikH.
IleuaTn
NHCcTpyMEeHT onpeaens o pa3mMep, BUA, XapakTep u3jaoMa
HHCTPYMEHTA.
[TeyaTty BBIMOMHEHBI U3 JIETUPOBAHHON CTAJIM BHICOKOW MPOYHOCTH C UCTIOJ
b30BaHHEM Ha KOHIIE CBUHIIA. B OCHOBHOM me4yaTu MPUMEHSIOTCS € KeT000MIIIS
MPOMBIBKH, HO TaK K€ U 0€3. me4yaTh CyCKaeTcsl Ha KOJOHHE, HE BpallleHUs €€, Ha

MaJjoil CKOpOCTH, C pa3rpy3Koi Beca.
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Ileyats

Pucynok 13 -
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3AJJAHME JUJISI PA3JIEJIA
«®AHAHCOBBIII MEHEJ)KMEHT, PECYPCOY®®EKTUBHOCTH 1

PECYPCOCBEPEXEHUE»
CryneHnry:
I'pynna DPUO0
3-2b42T Tumun Butanuii BacunseBud
xona nuIp OTtnesienne Hedrerazosoro gena
21.03.01
YpoBeHb 00pa3oBaHusi BaKaJ‘[aBp HanpasJieHne/cnenquaibHOCTh
«Hedrerazosoe nemno»

pecypcocoepekeHne»:

Hcxonnbie nannble K pazaeiay «©PUHAHCOBBIN MEHeI:KMEHT, pecypco3¢ peKTHUBHOCTD H

1. Cmoumocmow pecypcos nayunoeo ucciedoganus (HH):
MAMepuUanbHO-MEXHUUECKUX, SHEPeMUYECKUX, (PUHAHCOBYIX,
UHOPMAYUOHHBIX U HeNI08EYECKUX

Pacuem cmemvl Ha cmpoumenbCcmeo CKEANCUHDL,
pacuem mexaHuyeckotl, peticogoll  KOMMePHecKol
ckopocmeli Oyperust.

2. Hopmbl u Hopmamuesl pacxo008aHus pecypcos

Hopmvl pacxooa mamepuanos, mapugnvie cmagxu
3apabomuoii naamol pabouux, HOpMbL
AMOPMUSAYUOHHBIX OMUUCTEHUT, HOPMbL 8DEeMeHU
Ha 6uINOAHeHue — onepayuii 6 Xxode OypeHus
CKBANCUHBL CO2NIACHO CNPABOYHUK08 Eounbix Hopm
epemeru (EHB) u op

3. HCI’!OJle’yeMa}Z cucmema H(l]lOZOO6JlOOfC€Hu}Z, CMaeKu Hajlocos,
OmllMCJleHMZZ, ()MCK'OHmupO@aHu}Z u erdumogaﬂuﬂ

Cmaexa nanoza Ha npubvlis 20 %,
Cmpaxosvie 63nocwr 30%;
Hanoz na oobasnennyio cmoumocme 18%

Hepeqenb BOIMPOCOB, MOAJECKAIIUX UCCICT0BAHUIO,

NMPOEKTHPOBAHMIO U pa3padoTKe:

1. Oyenka Kommepueckoeo nomeHyUAIQ, NEPCREKMUSHOCU U
anemepramug nposedenuss HU ¢ nosuyuu
pecypcosphexmusrocmu u pecypcocbepeicernusi

Pacuem  ¢gunancoso-cmemnoco  pacuema u
@uHAHCOB020 pe3yIbmama peanuzayul npoeKma
CMPOUMENbCMBA CKEANCUHBI

2. [Inanuposanue u ghopmuposanue 61004cema HayUHbIX
uccneo008anull

HopMamu(;Haﬂ Kapma cmpoumeilbCmed CKeANCUHbL

3. Onpeodenenue pecypchoii (pecypcocbepezaroweti),
Gunancosoil, 6100x3cemHol, COYUANLHOU U IKOHOMUYECKOU
agppexmugHocmu ucciedo8ans

Pacuem 9KOHOMUYECKOU appexmusnocmu

6H€()p€Huil HOBOU MEXHUKU UAU MEeXHON02UU

HepequL Fpa(l)l/llleCKOFO MATEPHAIIA (c mounvim ykazanuem obszamenvublx yepmediceti).

1. Opzanuzayuonnas cmpykmypa ynpaeienus op2anuzayuet

‘ JarTa BbI1auM 3a1aHus AJIM pa3jaesa no JuHeiiHOMY rpaguxky 18.02.2018r.
3anaHue BbI1aJl KOHCYJIbTAHT:
JloKHOCTH DUO Yaenas cremen, Iloanucnh Jara
3BaHHUC
Bepmikosa Enena
Cr. npenogaBateib N
MuxaiinoBHa

3agaHue NPUHSAJ K HCIIOJTHEHHIO CTY/A€HT:

I'pynna (037 (0} Toanuch Hara

3-2b42T Twumua Butammii BacuibseBna
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4 ®UHAHCOBBIY MEHEJJ)KMEHT, PECYPCO3®®EKTUBHOCTH
N PECYPCOCBEPEXEHUE

4.1 OcHOBHBbIe HANpPaBJEHUs JAeATEJBHOCTH M OPraHU3aANUOHHAS
cTpykrypa ynpasJjeHus npeanpusatusa OAO "Tomckraznpom"

OAO «Tomckrasmpom» - sBisgercs godepHuMm  npeanpustueM OAO
«l"a3mpomuedTh» Mo A00bMe HepTH M Taza. OTKPHITOE AKIMOHEPHOE OOIIECTBO
«TomcKrasnmpom» CO37aHO C TMEpBOHAYAIbHBIM HamMeHoBaHUEM «OOIIECTBO C
OFPAaHMYEHHOM OTBETCTBEHHOCThIO «CuOHe(dTh - BoOCTOK»» yupexIeHo Ha
OCHOBaHUU penieHuu yupeaurens ot 31 asrycra 2005 r.

Yupexaenue rmnociaeaHenn penakiuu  YcraBa OOmiecTBa, € HOBBIM
HauMeHoBaHueM: OTkpbiToe AkimonepHoe O61ecTBo « ToMcKraznmpom» mpou30ILio
23 mag 2007 r.

OCHOBHBIMM BHJAMHU JICSITEIILHOCTH KOMIIAHUU SIBISIOTCA  J00bIYa U
NOJATOTOBKAa HE(PTH M MOIMYTHOIO HEPTIHOro rasa Ha Teppuropun OMCKOH u
ToMckoii o0nacTel, OCyIIecTBIEHHE OlepaTOpCKuX ycnyr. Takxe npeaycMaTpuBaeT
U JIpyrye BUJbI JEATEIbHOCTH, TaKU€ KaK: TPAHCIOPTUPOBAHUE MO TPyOOIpoBOAaM
He(dTH, raza U HePTENPOIYKTOB, XPAHEHHUE U CKJIAJUPOBaHNE HE(QTHU U TPOAYKTOB €€
nepepadoTKH, TeoIoropa3Be0YHbIe, reoPUu3nyeckne M reoXuMHUYecKue padoThl B
o0acTé U3y4eHus HEJp U IpyTrue.

Pa3senounoe  Oypenne  «Tomckrasmpom»  paboTaer  Ha  TaKuxX
MECTOPOKICHUSX KaK:

—IOro-3anagnas yacte KpanuBunckoro mecropoxxaenus (Tapckuii paiioH
OmMckoit o0acTn);

—[unrunckoe u FOxuo-1nnrunckoe mectopoxxkaenus (Tomckast o0nacTs);

—Ypmanckoe mectopoxkaenue (Tomckas o6nacTs);

—Apunnckoe mectopoxaeHue (Tomckas 061acTp);

—BocTouno-Mpirunckoe mecropoxaenue (Tomckast 001acTh)

—HOxHo-Tabaranckoe mecropoxaenue (Tomckast 001acTh)

—Cwmonsinoe mectopoxkaenue (Tomckas o0acThb)

—Kynrunckoe mecropoxaenue (Tomckast 061acTh)
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—CononoBckoe MmectopoxaeHus (Tomckas 001acTh)

—3anaano-Jlyrunenkoe u HwxHenyrunenkoe wmectopoxiaeHusa (Tomckas
00J1acTh).

OO6m1ast YUCAECHHOCTh PAaOOTHUKOB MIpeAnpUsTUs — O6osee 630 yeaoBex.
«Tomckraznpom» Ha 100% npunannexutr OAO «I"a3npoMHEDTHY.

OOmee coOpaHuMe Y4YaCTHUKOB - BBICHIMKA opraH ympasieHus OOiecTsa.
[lepeueHnp  HEKOTOpPHIX  (GYHKIMWA:  ONpEACICHHEe OCHOBHBIX  HamlpaBlIeHUN
NEeSTENbHOCTH, YTBEPKIEHUE TOJOBBIX OTUYETOB U TOJOBBIX OyXralTepcKuX
OalaHCOB, TMPUHATHEC BHYTPEHHUX HOPMATHUBHBIX JOKYMEHTOB, Ha3HAauYCHUE
ayIUTOPCKOW TMPOBEPKH, YTBEPXKIEHUE ayAUTOpa, NPUHSATHUE PEIICHUH O
peopraHv3aluyd W JIMKBHJALUWH, JEHEXHas OLICHKA HEJACHEKHBIX BKIAJOB B
VceraBubiil kanutan OO1ecTsa.

Coer mupektopoB OOmiecTBa OCYIIECTBISET 00mee PYKOBOICTBO
nesiTenbHOCThI0 O0IIecTBa, a TakyKe KOHTPOJIb 32 UCIIOJIHEHUEM PEIIEHUN, COCTOUT
U3 MATH 4yenoBeK. Hekotopele QyHKIMM: Ha3HayeHUE, NPEeKpalieHue MOJTHOMOYUN;
onpeneneHue omiarel Tpyna ['enepanbHoro aupekropa OOmecTBa; pelieHue
BOIIPOCOB, CBA3aHHBIX C CO3BIBOM M IpoBeaeHueM OOmux coOpaHuil Y4acTHHUKOB
oOlIeCTBa; PEKOMEHJALMH [0 OMNpPENEJICHUI0 pa3Mephbl OIIaThl YCIyT ayauTopa;
cozlaHue (UIMAJIOB M OTKPBITUE TpencTaBuTenbeTB O6mecTBa. Cpok MOTHOMOYUN
CoBeta qupeKkTopoB - 1 ro.

['enepanibHblil qupekTop HazHayaeTcss COBETOM JTUPEKTOPOB CPOKOM HaA TpH
roga. Hexkoropele QpyHKIMU: opraHu3yeTr BBINOJIHEHHE perienuit O6mero codpanus
YY4aCTHUKOB, TPEACTABISET HMHTEPECHl OOIIECTBAa, YTBEPXKAACT IITAThl, H3AAET
MPUKA3bl, PACTIOPSKEHUS], YTBEPXK/IAa€T MHCTPYKIIMHU, KOHTPOJIUPYET UX UCIOJIHEHUE,
omnpenensier cTpykrypy OOmiecTBa, yTBEpKIaeT cMeThl pacxogoB (OOmiecTna,
YTBEPKIAET MIPaBUJIa BHYTPEHHETO PACIOPSIKA U.

OpraauzanvonHas  crpykrypa  ymnpaBiaeHuss OAO  «Tomckrasnpom»
npeJicTaBlieHHa B MpuiokeHuu M.

4.2 Pacuer HOpMAaTHBHOM MPOXOIAKUTEIbHOCTH CTPOUTEIHCTBA CKBAKUH
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HGJIBIO HaCTOAIICTO pasacia ABJLICTCA OIIPCACIICHHUC CMETHOM CTOMMOCTH
CTPOUTCIILCTBA CKBAKUHBI. Pacuer cmeTHOM CTOMMOCTU CBSI3aH C OIIPCACIICHUECM

MHUKJIa CTPOUTCIIbLCTBA CKBAXHHBI. I/ICXOIIHBIG JaHHBIC JI1 pacdcTa HOpMaTHBHOﬁ

KapThI PEACTABJICHBI B TaOMLE 23.

Tab6aura 23 — UcxonHble JaHHBIE IS

acycra HOpMaTHBHOﬁ KapThbI

HanmeHoBaHNe CKBaKHHbI

Hedrsanas ckBaxkuna (ToMckasi 0671aCTh)

IIpoexkTHasi ri1y0MHa, M:

2570

Cnoco0 Oypenusi:

- IOJ] HalIPaBJICHUE Poropubii

- 10/1 KOHIYKTOP H .
Al KOHAYXTOP TypOuHHBIM

HKCILTYaTallMOHHYIO KOJIOHHBI

eab Oypenusi pa3BeliKa

KoHCTpyKIMSI CKBAKMHBDI:

- HaIIpaBJICHUE d 323,9 MM Ha rayouny 30 m
- KOHIYKTOP d 219,1 mm Ha TiyOuny 950 M
- OKCIUTyaTaIlMOHHAs d 139,7 mm Ha rmyOuny 2570 M

BypoBasi ycranoBka

Ypanmam 3000 OYK-1

OcHacTKa TajJ1eBOM CHCTEMBbI 5x6

HacocbI:

- THII- KOJIMYECTBO, IIIT. YHBT-950
NPOM3BOAMTEIbHOCTD, JI/C:

- B uaTepBatie 0-30m 55,76

- B uaTepBate 30-950m 43,52

- B uaTepBasue 950-2570m 21,76
YTsi:Ke/ieHHbIe OypUJIbHBbIE TPYObI 4 178MM — 250

(YBT):

3a00MHBIN ABUTATEIH (THI):

- B uaTepBaie 30-950 m

JITP-210,7/8,49

- B uHTepBase 950-2570 m

JI'P-165,7/8,49

BypuibHble TPyObI: 1JIMHA CBe4ei,

25
M
- B uaTepBatie 0-30 m 12779,19
- B uHTepBatie 30-950 m 12779,19
- B uHTepBatic 950-2570 m 147°11,0
Tunsl 1 pazmepsl 10J10T:
- B unTepBaie 0-30 m 393.7GRD111

- B uaTepBaie 30-950 m

BUT 295,3 BT 419 CP

- B uHTEepBaie 950-2570 m

BUT188.9B613MTBX
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4.2.1 PacyeT HOpMATHBHOI0 BPpEMEHH HA MeXaHHYeCcKoe OypeHue

CBeneHust 0 JOEHCTBYIONMEM Ha OypOBOM TPEANPHUATHH HOPMaM BpPEeMEHHU
MexXaHHdeckoro OypeHus | M MOpOJAbl M MPOXOAKM Ha JOJOTO Ha HE(TIHOM
Mectopoxaenue (TroMmeHnckas 00cnacTh) mpeacTaBieHbl B Taduie 24.

Tabnuna 24 - HopMbl MexaHnuecKoro OypeHusi Ha HETIHOM MECTOPOXKJICHHUE

Murepsar, m KosanyecTBo Hopma Hopma
HNuTepBasibl METPOB B BPEMEIH MPOXOAKH
oT 0 MEeXaHHYeCKOr 0
OypeHust HHTEpBaJe, HAa /10J10TO,
(Bepx) (Hu3) y Oypenusi 1 m .
MOpobI, 4
1 0 30 30 0,032 570
2 30 950 920 0,037 1650
3 950 2570 1620 0,059 1370

HopmartuBHoe Bpemsi Ha MexaHudeckoe N, 4 OypeHHe PacCUUTHIBAETCS IO
dbopmyre:
N=T-H, (14)
rae T - Hopma BpeMeHu Ha Oypenue 1 merpa, u/m; H - komuecTBO METPOB B
WHTEpBAJIE, M.
Pacuer HOpMaTUBHOTrO BPEMEHM Ha MEXaHUYECKOe OypeHHE MpEe/ICTaBICH B
TaOIUIIBI 25.

Tabnuua 25 — HopmaruBHOe Bpemsi OypeHus

KosnuecTBo MmeTpoB Hopma Bpemenu HopmartuBHoOe Bpems Ha
B MHTEpBaJje, M Ha Oypenme 1 meTpa, 4/M | MexaHu4yeckoe OypeHue, 4
30 0,032 0,96
920 0,037 34,04
1620 0,059 95,58
HUroro 130,58

Jlasiee TTpOM3BOIUTCS pacyeT HOPMATUBHOTO KOJMYECTBA JIOJIOT N C YU4ETOM
WHTEpBaJIa Habopa KpuBU3HBL. HOopMaTHBHOE KOJIMYECTBO J0JIOT PACCUUTHIBACTCS 110
dbopmyie:

n=H/II, (15)

rac IT- HOpMAaTHUBHAA MMPOXOAKa Ha JOJIOTO B JAHHOM MHTCPBAJIC, M.
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Pe3y.l'II>TaTI>I pacucrta HOPMATHUBHOI'O KOJIHUYCCTBA MOOJIOT IIPUBCIACHBI B

Tabaume 26.
Tabmuma 26 — HopmaTuBHOE KOJIMYECTBO JOJIOT
KosnvecTtBO MeTpoOB HopmaTuBHas npoxoaka Ha N
B uHTepBasie H, m 10J10TO B 1aHHOM uHTepBaJe I, m
30 570 0,05
920 1650 0,56
1620 1370 1,18
HToOro Ha CKBa:xKHHY 1,79

4.2.2 PacyeT HOpMATHUBHOI0 BpEMEHH Ha CIIyCKONOAbEeMHbIE ONepPaluu

JlaHHble HOpPMBI BKJIIOYAIOT BpEMsI Ha BBIMOJHEHHUE CJEAYIOIHUX paldoT: -
CIyCK OYpPHUJIbHBIX CBEUEH;

- MOJbEM OYpUJIbHBIX CBEUEH;

- noabeM M ycraHoBka Y BT 3a manen;

- BBIBOZ Y bBT M3-3a manpla U CIyCK €€ B CKBaXUHY;

- IOAATOTOBUTENIbHO-3aKII0UNTENbHBIE paboThl pu CIIO;

- HapallluBaHUE UHCTPYMEHTA;

-IIPOMBIBKA CKBaKUHBI NIEpe]] MOTbEMOM UHCTPYMEHTA,

- MPOMBIBKA CKBAKUHBI TIEpe]l HapallliBaHUEM UHCTPYMEHTA;

- CMEHa J10JI0Ta;

- mpoBepka Jirodra Typoo0ypa;

- CMa3Ka pe3b0bl OYpPUIIBHBIX TPYO TEpMETU3UPYIONICH CMa3KOii;

- KpeIUIEHHE U PACKpEIUICHUE CBEYEH U HJIEeMEHTOB OYpUIIbHON KOJOHHBI
KJIFOUaMHU.

VYkpynaenusie HopMbl BpemeHn Ha CIIO TCIIO, cocraBmsdror Ha 1 merp
MPOXOJIKK B 3aBUCUMOCTHU OT TJTyOMHBI 3aJIeraHusl MHTEpBajia U HOPMbI MMPOXOJKU Ha
JIOJIOTO.

Pacuer npousBoaurcs rno gopmyse:

Teno =11 - Neno, (16)

TJI€ Neno - HOpMaTuBHOE Bpemsi CIIO B pacuere Ha 1 meTp, c/M;

I1 — nnHHA MHTEpBana, M
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PesynbraTel pacuera BpeMeHn Ha CIIO u ucXonHbIE HaHHBIE NPUBEICHBI B
npwioxkennu K. 1.

4.2.3 Pacyer HOPMATHBHOI0 BpeMEeHH HAa YCTAHOBKY LEHTPHPYIOLIUX
donapei

Hopma BpemMeHM Ha yCTaHOBKY OJHOrO IeHTpHUpylouiero ¢oHaps B cOope,
ompezensieMas Ha OCHOBE (PaKTUYECKMX JaHHBIX O pabdore OypoBbIX Opuran
cocraBmsier 1 muH. HopmatuBHOE Bpemsi cocTaBUT: KOHAykTop:16 - 1 = 16 muH,
SKCIUTyaTallMOHHAs KOJIOHHA: 52 - 1 = 52 MuH.

4.2.4 Pacyer HOPMATHMBHOIO BpPEMEHHM OXKHMIAHUS 3aTBepAeBaAHUS
LeMEeHTAa

Bpems oxunanus 3arBepaeBanust nemenrta (O3L[) HopMmupyeTcs Ha OCHOBE
(dakTHYeCKUX JAHHBIX MO CKBAXMHAM, MPOOYPEHHBIM B aHAJIOTHMYHBIX YCIOBHSIX, HO
He CBbIIIEe HOpM BpeMeHH. [Ipuaumaem Bpems O3L] HanpaBieHus - 4 4, KOHIYKTOpa -
10 4, sKCIITyaTalluOHHOM KOJIOHHBI - 22 4.

4.2.5 Pacyer HOPMATHBHOIO BpPEMEHHM Ha pa30OypuBaHuUe LEMEHTHOM
NnpoodKu

B ykpynHeHHbIE HOpMBI BpEMEHHU Ha KPETUIEHUE CKBA’KUHBI BKIIFOYEHO BPEMSI
Ha BBIMIOJIHEHUE CIEAYIOLIUX BUJIOB padoT:

- IPOMBIBKA CKBKHUHBI TIEPE]T CITYCKOM 00CaTHBIX TPYO — 2 LHKJIA;

- TMOATOTOBUTEIbHO-3aKJIIOUUTEIbHBIE PA0OTHI MEpel CIYCKOM 00CaaHBIX
TpyO;

- CITYCK Pe3b00BBIX 00CATHBIX TPYO;

- MOATOTOBUTENBHO-3aKIIFOUUTENIBHBIE PA0OTHl K IPOMBIBKE CKBAKHUHBI BO
BpEMSI CITyCKa KOJIOHHBI 00CaHBIX TPYO;

- IPOMEXKYTOUHbIE pabOThI BO BPEMsI CITyCKa KOJIOHHBI;

- IPOMBIBKA CKBa)KHHBI ITEPE]l IEMEHTUPOBAHUEM — 2 ITUKJIA;

- MOATOTOBUTEIbHO-3aKIIOYNTEIbHBIE PA0OTH K IIEMEHTUPOBAHUIO KOJOHHBI
00CaJIHBIX TPYO;

- IEMEHTHPOBAHUE CKBAXKUHBIL;

- 3aKJIFOYUTCIIbHBIC pa6OTI)I ITOCJIC 3aTBCPACBAHUA ICMCHTA,
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- TEpMETU3aIUS YCThsl CKBOXKHHBI.

Pa30ypuBanue LIEMEHTHOU npoOKU IIpEAYyCMaTPUBACTCS 1ocJIe
[IEMEHTHUPOBAHMS HAaMpaBJIeHUs, KOHIykTOopa. Hopma BpeMeHHM Ha BBITIOJIHEHUE
CIIEAYIOIIEH Onepalny CKIAAbIBACTCS U3 BPEMEHH CIECIYIOMINX padoT:

- OTBepTHIBaHUE A0JIOTA - 7 MUHYT.

- Ciyck OypHIJIbHBIX CBEYECH:

a) ompenenseTcs TriyOuHa crycka OypuibHOrO HMHCTpyMeHTa Lc, M 1o
bopmyiie

Lc = L« — L, (17)

rjae L« - rmyObuHa KoHaykTopa, M; Ln - 1yinHa [IEeMEHTHOU MPOOKH, M.

0) paccuuThIBaeTCs, JUIMHA HEU3MEHHOW YacTh OypUIIbHOTO UMHCTpyMeHTa Ly,
M KBajpata (28 M), nepeBogHuKa ¢ 10J0ToM (1 m).

B) omnpenensercs, JymHa OypuibHbIX TpyO LT, M o gopmye:

Lt = Lc— L, (18)

I') pACCYUTBIBAETCS KOJIMYECTBO CycKaeMbIx cBeuell N no ¢opmyie:

N=Lr/l, (19)

rae lc - JImMHa OgHOM CBEYH, M

1) no YHB cnyck ogHOM cBeuM 3aHUMAaeT 2 MHUH.

Teexwm. =N - 2 + 5. (20)

Hopma Bpemenu uisi pa30OypuBaHUsS IIEMEHTHOM MPOOKH MO pe3yibTaram
pacuera:

1.dnst nanpasnenust: Tuanp. = 0,04 - 2 + 5 = 5,28 mun;

2. Ina koupykropa: Tyonr. = 106 - 2 + 5 =217 mun.

- IloaroroBuTenbHBICE W 3aKIIOUUTEIbHBIE PAa0OOTHI MEpe] U TOCJe CIycKa
3aHUMAIOT 17 MUHYT.

- Pa30ypuBanue 1eMeHTHOH MpOOKH M 3alOpPHOIO KOJIbLIA COCTaBISAIOT 42
muH. [logbeM nHCTpyMEHTa TIocTe pa30yprBaHus MPOOKH HE MPeTyCMaTPUBACTCA.

OOmee BpeMs Ha pa30ypUBaHHE LEMEHTHBIX IPOOOK HAMpaBICHUS MU

KOHIYKTOpa OINPENEIIAETCS CYMMOM BCEX 3aTpaT BPEMEHHU:
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¥=5,08 +81 +217+3 - (7 + 17 + 42) = 501,08 muH = 8,4 4

4.2.6 Pacuer HOpMaTUBHOIO BPEMEHH Ha re0(pU3NIECKHe padOThl

HopMmartnBHOE BpeMs IPUHUMAETCA 110 JAHHBIM, OTPAYKAIOIIUM CPEIHEE
(dakTHueckoe BpeMs padboThl reopU3NUECKUX MApTUi Ha CKBaknHax. CpenHee
dakTHyeckoe BpeMsi KOMILIEKca reo(pu3nYeCKuX UCCIeI0BaHUN CKBaXKUHBI
COCTaBJISIET 25 u.

4.2.7 Pacuer 3aTpaT Ha IpOYHe BCIOMOTaTeIbHbIe padOThl, HE YUTEHHbIE
YKPYITHEHHBIMH HOPMaMu

OO6111ee HOpMATUBHOE BpEMsI Ha MPOBEICHHUE MPOYHMX BCIIOMOTaTEIbHbBIX
pabort cocrasisieT 7,56 u.

4.2.8 PacueT HOpMATHUBHBIX 3aTPAT BPEMEHHU HA NMPOBeJAeHUE PEMOHTHBIX
pador

HopmaTuBHOE BpeMs IPOBEACHUS PEMOHTHBIX padOT ONpeesieTcs B
IPOLIEHTaX OT HOPMATUBHOW MPOOJKATEILHOCTH MPOBOJAKN CKBAXKHHBI (32
UCKJIIOYEHHEM BPEMEHH MPOBEICHUS Te0pU3NUECKUX UCceloBaHuil). Bennunna
npoueHTa npuHuMaetcs no coopuuky EHB.

Pacuer BpeMeHH Ha peMOHTHbIE PaOOThI MPOU3BOAUTCS MOCTIE BKIOUEHHUS B
HOPMAaTHBHYIO KapTy BceX BUIOB padoT, npeaycMoTperHbix I TH u moacuera nrora
3aTpaTr BpeMEHH.

HopMaruBHass NpONOKUTENBHOCTh MPOBOJKM  CKBAXKHUHBI IO  UTOrY
cocranisier 179,84 yacoB uimu 7,5 cyrok. CremoBareibHO, Haj0aBKa BPEMEHH Ha
BBITOJIHEHNE PEMOHTHBIX paboT cocTaBisieT 6,6 %o.

OOmee BpeMsi Ha BBIIOJIHEHUE PEMOHTHBIX paboOT  ompeaensercs
IIPOU3BENECHUEM:

179,84 x 0,066 = 14,2624u.

OO0111ee HOPMATUBHOE BpPEMsI POBOJIKU CKBAKHHBI COCTABIISIET

179,84+ 11,894 + 25 = 216,734 u= 9,03 cyToK.

HopMmartuBHas kapta pa3Bel04HON BEPTHUKAJIbHON CKBa)KMHBI rIyOnMHOM 2570
METpOB Ha HePTIHOM MectopoxaeHun (ToMmckas o07acTh) TMpeAcTaBlicHA B

npuinoxennu K.2.
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4.3 CMmeTHasi CTOUMOCTH CTPOMTENbCTBA CKBAKUHBI

4.3.1 Omnpeaejnenne TMNPOEKTHON NPOAOIKHUTEILHOCTH OypeHUusi M
KpeIUIeHHUs] CKBAKHHbI

[TpoexTHas TPOAOIKUTENBHOCTE Typ, 9 Ompezensiercs mo Gopmyre:

Tup=Ts - K, (21)

rie TH, - MpoeKTHAs MPOIOJIKUTEIBHOCTh CTPOUTENBCTBA CKBAKHUHBI, U;

K - monpaBouHbIi KO3PPHUITHEHT.

[IpoexTHasT MPOAOIKUTENBHOCTh OYpeHHs] U KPEIUICHUS CKBaXXUHBI
npejcTaBiieHa B Tabnuiie 27.

Tabmuua 27 — [Ipo1omKUTeNbHOCTh OYpEHHS M KPETIJICHHS CKBAKHHBI

[TponomKUTENBHOCTD
Bun pabor HOpMAaTHUBHAas, IIPOEKTHAs

q q CyT'
bypenue:
HaIpaBJICHHUE 1,31 1,4 0,06
KOHTYKTOP 47,3 50,61 2,11
IKCIUTyaTallMOHHAS KOJIOHHA 131,23 140,42 5,85
Kpermuienne:
HaIpaBJICHHUE 3,56 3,81 0,16
KOHIYKTOP 16,0 17,12 0,71
HKCIUTyaTallMOHHAsE KOJIOHHA 32,4 34,67 1,44
Utoro 2318 248,03 10,33

CMeTHBIH pacueT Ha OypeHHEe U KpEeTUIeHHe PUBEIEHBI B pHiioKeHuu J1.

PesynbraTel pacdera mo Bugam padoOT, NPOJOJDKUTENBHOCTH OypeHus u
KPCIUICHUA CKBAXKWUH IIPCACTABJICHBI B ITPUIIOKCHHUHA JI.

4.4 Pacqu TEXHHUKO- 9 KOHOMHNYECCKHUX HOKa3aTeJIei71

HOCJIG COCTAaBJICHHUA HOpMaTPIBHOﬁ KapTbl pAaCCUUTBIBAIOTCA CICAYIOIIHC
HOpMaTI/IBHBIe TCXHUKO-DKOHOMHNYCCKHC ITO0Ka3aTcJin HpOBO):[I(I/I CKBa’>XUHBI.

a) MEXaHU4YeCKasi CKOPOCTh VM, M/4:

Vm = HITw, (22)

rie H - rnyOruHa CKBaKUHBI, M;
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Twm - BpeMsi MexaHU4ecKoro OypeHus, .

0) peiicoBast CKOPOCTh Vp, M/4:

Vp = HI(TM + Tcno), (23)

rae Tcno - BpeMsi CyCKOITOABEMHBIX OIEPaLni, 4.
B) KOMMepUecKasi CKOpocTb Vk, M/4:

Vk=(H - 720)/T,

(24)

rae TH - HopMaTuBHAs TPOIOJKUTENBHOCTh OYPEHHS CKBAXKUH, Y.

T') MPOXOJIKa Ha T0JIOTO hy, M:
h,=H/m,

TAc II - KOJIMYECTBO A0JIOT.

(25)

CebecTonMOCTh OAHOI0 METpPa CTPOUTEIILCTBA CKBA)KUHBI:
Cein = (CCM - HH)/H, (26)

rac Ccum — CMETHAsI CTOUMOCTD CTPOUTCIIbCTBA CKBA)KUHEI, pY6,

[TH — nnaHOBBIE HAKOIJIEHUS, PYO.

Pacuer HOPMATHUBHLBIX TCXHHKO-3KOHOMHNYCCKHUX MoKazaTreneu 6ypeHH51

CKBa)KMHBI IIPEJICTABIIEH B TabimLe 28.

Tabmuma 28 — HopmaruBHBIE TEXHUKO-DKOHOMUYECKHE IIOKa3aTelld OypeHus
CKBaYKHUHBI
IMoka3zarenn Beanuuna
['myOuHa CKBa)XXMHBI, M 2570
[TpomomKkuTenbHOCTh OYpEHHS, CYT. 10,33
Mexanndeckasi CKOPOCTb, M/4 19,7
PeticoBast ckopocTh, M/4 14,3
Kommepueckasi CKOpocTb, M/CT.-MecC. 7983
[Ipoxonka Ha T0IOTO, M 1435,8
CTOMMOCTBH OJTHOTO METpa 54932,76
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3AJAHME JJI51 PA3AEJIA
«COIUAJIBHAA OTBETCTBEHHOCTb»

Crynenry:
'pynna (0025 (0)
3-2b42T Tumun Butanuii BacuibeBnu
HIip BypeHue cKBaKUH
YpoBennb o0pasoBaHus 6aKaJ'IaBpI/IaT Hamnp aBJienne/cnennajibHOCTH <<He(1)TeFa3OBOC b1 (S (0%

I/ICXOI[H])IE AAHHBIC K pa3aeay «COIII/IaJII)HaSI OTBETCTBEHHOCTb» .

1. XapakTepucTuka 00beKTa HCCJIeJ0BAHUS
(BemecTBO, MaTepHall, IpuOOp, aJrOPUTM, METOTUKA,
paboyast 30Ha) ¥ 00JACTH €0 MPUMEHEHHS

Texnonornueckue perieHus IS
CTPOMTEINHCTBA pa3BeoyHOU
BEPTUKAJIBHOM CKBa)XUHBI I1yonHoit 3790
METpPOB Ha HE(TIHOM MECTPOXKACHUU
(Tomckas 06y1aCTh)

Hepeqeﬂb BOITPOCOB, MOAJICKAINUX HUCCICA0BAHUI), IPOCKTUPOBAHHUIO U pa3paﬁoTKe:

1. ITpousBoacTBeHHAas 6€30NACHOCTH

1.1. AHanu3 BBISIBICHHBIX BPEIHBIX (DAKTOPOB MpH pa3paboTKe U
9KCIUTyaTallui MPOEKTUPYEMOTO PEIICHUS B CIeYIOUIei
MOCTIEI0BATENbHOCTH:

- pu3EKO-XMMHYECKas IPUPOIa BPSIHOCTH, €€ CBSI3b C
pa3pabaTsiBacMOl TEMOW;

- neiictBre (haKkTOpa HA OPraHU3M YeNIOBEKa;

- IPUBE/ICHNE JIOITYCTUMBIX HOPM C HEOOXOIUMOI
Pa3MepHOCTHIO (CO CCBUIKOM HA COOTBETCTBYIOIINI HOPMAaTHBHO-
TEXHUYECKUH TOKYMEHT);

- TIpeJyIaraeMble CPEACTBA 3aIINTHL;

- (cHayasa KOJUIEKTUBHOMW 3allIUThI, 3aTEM — HHIUBUIyaTbHBIC
3aIIUTHBIE CPEJICTBA).

1.2. AHanu3 BBISIBIICHHBIX OTACHBIX ()aKTOPOB MPH pa3pabOTKe U
AKCIUTyaTalliy MPOEKTHPYEMOTO PellleHHs B CIeAYIoIeit
HOCIIEZIOBATENbHOCTH:

- MEXaHMYECKHEe ONMacHOCTH (MCTOYHUKH, CPE/ICTBA 3alllUTHI;

- TEpPMHUYECKHE OTIACHOCTU (MCTOYHHKH, CPEICTBA 3AIIHTHI);

- 3J'I€KTpO6€3OHaCHOCTI> (B T.4. CTATUYCCKOC IJICKTPUICCTBO,
MOJIHHUEC3alUuTa — ICTOYHUKHA, CPECACTBA SaHII/ITLI);

- ITO’KapOB3PBIBOOE30ITACHOCTH (IPUYNHBI, TPOPHIAKTUIECKUE
MEpOIIPHUSTHSL, IEPBUYHBIE CPEICTBA OKAPOTYILICHNU).

1 IIpounsBoacTBeHHas1 H€30MACHOCTD

1.1 Ilpoananu3upoBaTh BHISIBICHHBIC BPEAHBIC
(akTopbl IpU pa3pabOTKe U IKCILTyaTAUH
MIPOEKTUPYEMOT'O PELICHUS:

- OTKJIOHEHHE NTOKa3aTeel KJuMaTa Ha OTKPhITOM
BO3/IyX€;
- IPEBBILLIEHNE YPOBHEN 1IYyMa;
- IPEBBIIIEHUE YPOBHS BHOpaIyu;
- HEJJOCTAaTOYHAas OCBEIIEHHOCTh pabouei 30HBI;

- IOBPEX/ICHUS B PE3YJIbTATE KOHTAKTA C
KMBOTHBIMHU, HACEKOMBIMH, ITPECMBIKAIOIIIMUCST;
- IOBBIIIIEHHAs 3aIIBUIEHHOCTh M 3ara30BaHHOCTh
BO3JlyXa pabo4eil 30HBI.

1.2 TlpoaHanu3upoBaTh BBISBICHHBIE OMTACHBIE
(axTOpBI MpU pa3zpaboTKe M IKCILTyaTaluH
NPOEKTUPYEMOTO PELICHUS:

- ABMXKYHIHUECSA MAalllMHbI 1 MEXaHU3MbI
MPOM3BOJICTBEHHOTO 00OPY/IOBaHHSI;

- pacroJioKeHne pabovero MecTa Ha 3HaYUTeNIbHON
BBICOTE OTHOCHUTEIHHO MOBEPXHOCTU 3eMJTH (T10J1a);
- OCTpbIE€ KPOMKH, 3ayCEHIIbl U IIIEPOXOBATOCTh Ha
MOBEPXHOCTH HHCTPYMEHTOB;

- DJIEKTPUYECKUI TOK;

- CTaTUYECKOE IEKTPUIECTBO;

- I0’KaPOB3PbIBOOE30IIACHOCTb;

2. DkoJiornueckast 0e30MacHOCTD:

—  3auuTa ceNMTeOHON 30HEI

—  aHaIU3 BO3JCUCTBUs 00BEKTa HA aTMOChepy
(BBIOpOCHI);

—  aHanmM3 BO3ZeHCTBU 00bekTa Ha ruapocdepy (cOpockr);

—  aHanmM3 BO3ZeHCTBUS 00bekTa Ha auTocdepy (0TX0bl);

—  paszpaborarh peleHHs Mo 00eCIIeYeHHIO IKOJIOTUIECKON
6e3omacHoctH co ccbuikamu Ha HT/I o oxpane
OKpY’Karollel cpessl.

2. JKkoyoruyeckas 6e30MacHOCThb:

- aHaJIM3 BO3J/ieiicTBHs 00beKTa Ha aTMochepy
(BBIOpOCE);

- QaHAJTN3 BO3JEHCTBHA 00BEKTa Ha Tuapochepy
(cOpock);

- aHaJIM3 BO3/IeHCTBHS 00bEKTa Ha TUTOChEpy
(oTx0mB1);

- penIeHue no 00eCeYeHHI0 IKOJIOTHYECKOM
6e3omacHocTH co ccbuikamu Ha HTJI o oxpane
OKpY’KaroIlel cpespl.
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3. Be3onacHOCTh B Ype3BbIYAHHBIX CUTYAIIUSAX:
— mepedeHb Bo3MOxHBIX UC mpu pazpaboTke U
IKCILTyaTaluy MPOEKTHPYEMOTO PEILIeHUS;

—  BBIOOp Hanbonee TunuuHoi YC;

—  pa3paboTKa MPEBEHTUBHBIX MEP IO MPEAYIPERKICHUIO
uc;

—  paspabortka neiicTBuii B pe3ynbrare BosHukned UC u
Mep I10 JIMKBUIAINH €€ MTOCIEACTBHHA.

3. Be30nmacHOCTh B Ype3BbIYAHHBIX CUTYAIUSAX
nepeyeHb Bo3MOkHbIX UC Ha 00bekTe; BBIOOP
HanOoJiee THIHYHON UC:

- ToXap;

- pa3pabOTKa MPEBEHTUBHBIX MEP I10
npexynpexaenuto YC;

- pa3paboTKa JeHCTBUI B pe3yabTaTe BO3HHUKILECH
UC u mep 1o TMKBHUIAIUY €€ MOCIEACTBUIMA

4. IIpaBoBble U OPraHN3aLMOHHbIE BONPOCHI 00ecedeHust
0€30MacHOCTH:
—  CHenualbHEIC (XapaKTepHBIC IPH YKCILTyaTalun
00BEKTa UCCIICIOBAHUS, IPOCKTHPYEMON pabodeit
30HBI) IPABOBBIE HOPMBI TPY/IOBOTO 3aKOHO/IATENNbCTBA;

—  OpraHU3alUOHHBIE MEPOTPHUSTHSI IPU KOMITOHOBKE
paboueii 30HBI.

4. [IpaBoBbIe M OPraHN3AIUOHHbBIE BOMPOCHI
odecreyeHnst 0€30MaCHOCTH:

- CIleMAaTbHBIC (XapaKTEePHBIE IS MIPOCKTHPYEMON
paboueii 30HBI) IPaBOBBIE HOPMEI TPYIOBOTO
3aKOHOJATENILCTBA,;

- OpTaHU3AIUOHHBIC MEPOTIPUATHS TIPH
KOMITOHOBKE paboyeii 30HEI.

JlaTa BbI1a4H 3aJaHUs UIS1 pa3/ieia 1o JUHei{HOMY rpaguky |

3aganue BbIgAd KOHCYJBbTAHT:

Jlo/KHOCTH D®UO YueHnasi cTeneHb, Hoanucey Jarta
3BaHHe
Crapuuit AnexkceeB Hukonait
IIpEenoaaBaTelib ApXunosuy
3analme NMPUHAJ] K UCITOJTHCHHUIO CTYICHT:
I'pynna ouo Moanuch Jata
3-2b42T Tumun Butanuit BacunbeBuu
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5 COOUUAJIBHAA OTBETCTBEHHOCTbD

5.1 IIpon3zBoacTrBeHHAas 0€30MACHOCTD

OcCHOBHBIEC 3JIEMEHTHI MPOU3BOJICTBA (DOPMUPYIOIIME OIACHBIE U BpPEIHBIC
(dbakTophl NMpU MPOEKTUPOBAHUH, MOJTOTOBKE U BBIMOJHEHHH T€0JIOT0-TEXHUYECKUX
MEpOIPUSATUHN yKa3aHbl B Tabnuie 29.

Tabmuua 29 — OcHOBHBIE ONACHBIE U BPEHBIE MPOU3BOACTBEHHBIE (PaKTOPbI

Bun paGor ®axtops (TOCT 12.0.003 — 2015) H;’Erya;:'}'l’:;'e
JlabopaTopHbIif 1 KaMepaJIbHBINA(BHYTPY MTOMEIICHHS)
Bpennbie OrmnacHbie
CtpouTenbCTBO 1. OtknoHEeHUE . Pacnonoxerne
CKBaYKHHBbI: nokasaTeJiei E ESSZEZEBI\I/I{ZC“M 78 roCT 12.2.003-91 [3]
OKcIuTyaTamus MHKpOKIMMATa | 1 ['OCT 12.2.062-81 [4]
opytonai | moien | omoomenHO | poen 137 g
Mefg}fnqecxoe, 2 l'IIgeBI:IHJeHHe HOBCPXITOCTH FOCT 12.4.125-83 [6]
) ’ 9 ~ | 3emuu (mmona); o
oypenue; Crycko- | ypoBHEH IIyMa; 2. JIpixymuecs I'OCT 12.1.005-88 [7]
onepatt. | guswaceroro | M FOCT 12.1.019-79 9
erII)IJIL;HH,e CTBOJIA | Tpy/a MCXAHIEMDI 'OCT 12.1-030-81 [10]
HPOM3BOICTBEHHOT "

CKBaYKHHBI 4. TIpeBbIlIcHHE 0 660DV IOBAMILS: 'OCT 12.1.006-84 [11]
00CaHBIMU ypoBHeil 30 Py > |TOCT 12.1.038-82 [12]
TpyOamu u BUOpAIIHH. L 'OCT 12.1.003-2014
nemenTuposanne; | 5. TToBpeskaerus | Por s SAYCCHIBL 31 1o cT12.1,012-90
TTpuroro ;s a M IEPOXOBATOCTE | 1y 40 FOCT 2.4.002-97
otpaboria | xowraxtac ere | [15]TOCT 12.4.024-86
TEXHONIOTMYECKHX | JKUBOTHBIMY, 4. DnexTpHueckii [16] TOCT 12.1.007-76
KHUJKOCTEH; HACEKOMBIMH, ToK: [17]TOCT 12.1.004-91
OcBoeHue MPECMBIKAIOUH | H,oxca OOMACHOC [18]
CKBa)KUHBI MUCSI TI') P

5.1.1 AHaau3 onacHbIX (PAKTOPOB M MEPONPUSTHS 110 UX YCTPAHEHHUIO

1. Pacnonoxkenue pabouero Mecta Ha 3HAYUTEIBHOM BBICOTE OTHOCHUTEIIBHO
MOBEPXHOCTH 3eMJIH (I10J1a)

K paGotam Ha BBICOT€ OTHOCATCS paOOThI, MPH BBIITOJTHCHUH KOTOPHIX
pabOTHUK HAXOAMUTCS HAa PACCTOSHHHM MEHEee 2 M OT HEOIPaXKICHHBIX MepenajoB Mo

BbicoTe 1,3 M u Oonee. Ilpyu HEBO3MOXXHOCTH YCTpPOMCTBA Orpa)KAEHUN padOThI
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JOJKHBI ~ BBITIOJMHATBCA € NPUMEHEHHEM  NPEJOXPAaHUTENBHOIO  Tosica W
CTPaxOBOYHOI'O KaHATA.

Bepxona3HpiMu cuuTaroTcsi pabOThl, BBIMOJIHAEMbIE Ha BBICOTE Oojiee 5 M OT
MOBEPXHOCTH 3€MJIM, IEPEKPBITUA WM padoyero HACTWIA, HaJ KOTOPBIMU
MIPOU3BOJATCS PAOOTHI.

[Ipu coBmenieHnn padOT MO OJHOM BEPTUKAIM HHKEPACIOJIOKEHHBIE MECTa
JOJKHBI  OBITH  00OPYZOBAHBI COOTBETCTBYIOUIUMHU 3alUTHBIMU YCTPOMCTBAMU
(HacTUJIaMU, CeTKaMu, KO3bIPbKaMH1), YCTAHOBJIEHHBIMHU Ha PacCTOSIHUM He Oosiee 6 M
0 BEpPTUKAJM OT HIKEPACHOJIOKEHHOro pabouero mecra. BHu3y mox mectom
MPOM3BOJICTBA PAOOT OMPEACNAIOTCS M OTPa)XJArOTCs OINACHBIE 30HBI, ONACHBIE
y4acTKu 0003HAYaroTcs IJIaKaTaMmH, 3HAKaMHu O€30MacHOCTU ISl MpPeaynpesKIeHus
MOSIBJICHUS B OMTACHOM 30HE MOCTOPOHHUX JHIL. [21]

HeoOxonuMo 1ofb30BaThCcsl CPEACTBAMHM  HMHJMBHUAYAJIbHOM 3alllUTHl  OT
MajeHusl C BBICOTHI TaKWE€ KaK CTPAaXOBOYHBIC TIPUBS3U , aMOPTU3ATOPHI
OJIOKMPYIOIINE YCTPOICTBA.

2. JIBmkymuecsi MAIIMHBI M MEXaHM3MbI TNPOU3BOIACTBEHHOI O
000py/10BaHUA

Bo3HukaeT Ha Bcex OJTanax MOJIEBBIX padOT, HO BO3pACTaHHE pHCKa
MOJABEPTHYTHCSI MEXAaHUYECKOMY BO3JIEUCTBUIO, a B CJEACTBUM, MOIYYUTH TPaBMY
MOXXKHO  TpU  MOrPY30YHO-PA3rpy30uHbIX  paboTax,  MOHTaXe-IEMOHTaXKE
00OpymOBaHMs HA CKBAKUHE U JIP.

Mepbl  0€3011acHOCTH, B OOJBIIMHCTBE, CBOASATCS K HEYKOCHUTEIHHOMY
COONIIONIEHUI0 ~ TeXHUKH Oe3omacHocTd Ha  OypoBoil. Ilostomy  kaxmoro
MOCTYIAOIIEro Ha paboTy ueroBeka 00s3aTeIbHO HYXHO MPOHMHCTPYKTHPOBATH I10
TEeXHUKE 0€30IMIaCHOCTH MpHU paboTe ¢ TeM WM MHBIM O00OpYIOBaHHEM; OOECIICUUTD
MEJUKO-CAHUTAPHOE OOCTYKHUBAHHUE.

K ocHOBHBIM JOKyMEHTaM, pErIaMEHTHUPYIOUUM paboTy C JIBIKYIIIUMUCS
Mmexanu3mamu, oTHocutcas I'OCT 12.2.003-91, 3mech ONUCHIBAIOTCS TaKHE

TpeOOBaHUS KaK:
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- MaTepualibl KOHCTPYKIIUUA MPOU3BOJICTBEHHOI'O O0OPYAOBaHUSI HE JIOKHBI
OKa3bIBaTh OMACHOE Y BPEIHOE BO3/ICUCTBUE HA OPraHU3M;

- KOHCTPYKIIUS MPOU3BOJICTBEHHOT'O O0OPYAOBaHUS M €r0 OT/ICIbHBIX YacTel
JOJDKHA ~ WCKJIIOYaTh  BO3MOXKHOCTb ~ HUX — NAJCHUSA,  OMNPOKHUABIBAaHUS U
CaMONPOU3BOJIBLHOIO CMEIICHUS;

- KOHCTPYKIIMSI TPOU3BOACTBEHHOTO OOOpYAOBaHUS JOJDKHA HCKIHOYATh
najicHue WM BBIOpAchIBAHWE MPEAMETOB (HAmpUMep, WHCTPYMEHTA, 3aroTOBOK,
00pabOTaHHBIX ACTAJNCH, CTPYKKH), MPEICTABISIONIUX OMACHOCTh sl pabOoTaIOIINX;
- POU3BOICTBEHHOE 000PY/I0BAaHUE JTOJDKHO OBITH MOKAPOB3PHIBOOE30MACHBIM;

- JIBIDKYIIMECS] 4YacTH TMPOU3BOJICTBEHHOIO OOOpPYAOBAHMS, SIBISIOLIHAECS
BO3MOXXHBIM HMCTOYHHUKOM TpPaBMOONACHOCTH, JOJDKHBI OBITh OTrpaXKJACHbl WU
pacToJIOKEHBI TakK, YTOOBl HCKIIOYAaCh BO3MOXKHOCTh TIPUKACAHUSA K HUM
paboTarolero  Wid  HMCHOJb30BaHbl  JPYIHME  CPEICTBAa, MpeAoTBpallaronue
TPaBMHUPOBAHMUE;

- DJIEMEHTBl KOHCTPYKIUU MPOU3BOJICTBEHHOI'0 OOOpPYJOBaHUS HE JOJIKHBI
MMETh OCTPBIX YIJIOB, KPOMOK, 3ayCEHLIEB U ITOBEPXHOCTEN C HEPOBHOCTAMMU. [23 ]

B mnocnepHem ciydae JOMKHBI OBITH TMPEAYCMOTPEHBI MEPHI  3aIlUTHI
pabortaronux u T.1. Bce paboune Bo n30ekaHue TPaBM CHAOXKAIOTCS CIICLIOJEHKIOM:
3alIUTHAsT KacKa, KOTOPAas BBIMACTCA KaXJAOMY WICHY OpUTaibl, IMUTKU 3alUTHBIC
qmreBkle, carory, corjiacio I'OCT 12.4.011-89.

Cormacho T'OCT 12.2.062-81 Bce omacHbie 30HBI  OOOPYAYIOTCS
OTPAKJIECHUSMH.

Cornacuo I'OCT 12.4.026-2001 BbIBemIMBAIOTCS MHCTPYKIIMH, U TIAKATHI T10
TEXHUKE OC€30MacHOCTH, TMPEAYNPEAUTEIbHbIC HAAMUCH W 3HAKH, a TaK Ke
HCTIOJIb3YIOTCSl CUTHAJIbHBIC LIBETA. [29]

3. [1o:kapoB3pbIB00E30MACHOCTD

[To knaccudukay NoKapoonacHbIX 30H IJIOMIAIKA U3bICKAHUN OTHOCUTCS K
kareropuu II-III (pacmonokeHHbIe BHE MOMEIICHUS 30HBI, B KOTOPBIX OOpaIiaroTcs
TOPIOYHE XKUAKOCTU C TeMIEpaTypor BCHBIMKHU Bhilie 61°C uiam TBepAbie roproune

BCH.[GCTB&). OCHOBHBIMU IIPpUYXHAMU ITOKAPOB Ha IIPOU3BOACTBE MOT'YT SABJIATHCA:

64



1. IIpuuuHBI JIEKTPUYECKOTO XapakTepa (KOPOTKHUE 3aMBbIKaHUs, MEeperpeB
MPOBOJIOB);

2. OTKpBITBIH OTrOHb (CBapoYHbIE PAOOTHI, KOCTPBI, KYpPEHHUE, HCKPHI OT
aBTOTPAHCIIOPTA U HEOMEAHEHHOTO HHCTPYMEHTA);

3. Yaap monHuy;

4. Pa3psiz 3apsiioB CTATUYECKOTO JEKTPUYECTBA. [28]

Jlist ycTpaneHus MPUYHMH TMoXKapa dJIEKTPUYECKOTO XapakTepa HeoOXOIUMO:
PETYISIPHO  KOHTPOJIMPOBATH CONPOTUBIIEHUE M3OJSLMU  BJIEKTPUYECKOM CETH,
MIPUHSATHh MEPBI OT MEXaHUYECKUX MOBPEXKAECHUN IIEKTPUUECKON TPOBOAKU. Bo Beex
AIEKTPUUYECKUX LETISIX YCTaHaBIIUBAETCSA OTKJIKOYArOIIas anmnaparypa
(mpenoxpaHUTeNld, MAarHUTHBIE ITyCKATEIN, aBTOMAThI).

Bce cBapounble paOOThl JOMKHBI MPOU3ZBOAUTHCA Ha  CIEHHAIBHO
BBIICJICHHBIX ~ ydacTKax (CBapouHble TMOCThI). B ciaydyae HeoOXOIUMOCTH
IPOM3BOJICTBA CBAPOYHBIX pabdOT B JPYyroM MECT€ HEOOXOAUMO IONYYUTh
pa3pellieHne y TJIABHOTO HWHXEHepa. 3alpeniaeTcss KypHUThb, Pa3BOJIUTh KOCTPHI B
HEZ03BOJICHHBIX MECTaX.

Becb aBToTpaHcmopT mpu paboTe BO B3PBHIBOOMACHBIX 30HAX CHAOXKAIOTCS
UCKporacutensiMu. B 3THX 30HaxX Takxke 00s3aTeIbHO MUCIOJIb30BAHUE OMEIHEHHOIO
WHCTPYMEHTA.

Bce uneHepHO- TeXHUYECKHE paOOTHUKHU W paboune, BHOBb NMPUHUMAECMBbIC
Ha paboTy, JOKHBI TPOXOAUTH TEPBUYBIA W BTOPUYHBIA MPOTHBOIIOKAPHBIN
MHCTpYKTaX. [l0 OKOHYaHHWIO WHCTPYKTaXEW MPOBOAUTCA MNPOBEpKA 3HAHUN U
HaBBIKOB. Pe3ynbTarel mpoBepkr oQopMIIsIOTCs 3anmuchio B «OKypHan perucrpanuu
oOyueHus BHUJOB HWHCTPYKTaXa IO TexHHke Oe3omacHocTu» cormacHo ['OCT
12.1.004-91. [28]

Jlnst OBICTpOIl JIMKBUAAIIMM BO3MOXKHOTO TIOXKapa Ha TEPpUTOpPUU 0assbl
pacrnoyiaraeTcsi CTEHJ C MPOTHBONOXKApHBIM obOopyngoBaHueM corjacHo ['OCT
12.1.004- 91:

1. Oraerymurens Mmapku OBII-10 u OII-10 (3) 2 .

2. Benpo noxapHoe 2 IIT.
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3. barpsr 3 mT.

4. Tonopsl 3 miT.

5. Jlomsrl 3 mT.

6. Smuk ¢ neckom, 0,2 M3 2 mmT.

4. OcTpble KPOMKH, 3ayCeHIbl M IIEPOXOBATOCTh HA IOBEPXHOCTH
HHCTPYMEHTOB

MexaHndeckue TMOPaKEHUS MOTYT OBITh CJIEACTBHEM HEOCTOPOKHOTO
oOpareHus ¢ HHCTpyMEHTaMu. IHCTpyMEHT JOJDKEH COAEpPKAThCsl B MCIIPABHOCTU U
YUCTOTE, COOTBETCTBOBaTh TEXHUYECKUM YCIOBHUSIM 3aBOAa - W3TOTOBHUTENA U
HKCIUTyaTUPOBAThCA B COOTBETCTBUM C TPEeOOBAHUSIMHU OKCIUTyaTallMOHHON U
PEMOHTHOM JTOKyMEHTaluu. PydHOW HHCTpyMEHT (KyBaslbl, MOJIOTKH, KIJIIOYH,
JIOTIaThl U T.M.) JOJDKEH COAEPXKAaThCAd B MCHPABHOCTH. MHCTPYMEHTHI C PEXYIIUMHU
KPOMKaMH U JIE3BUSIMU CJEAYET MEPEHOCUTh M MEPEBO3UTH B 3aLIUTHBIX YeXjiaX U
cyMmkax, corsiacHo 'OCT 12.2.003-91. [23]

5. DylekTpUYeCcKuii TOK

OmnacHOCTAMHU TIOPAKEHHS TOKOM TIPU IIPOBEACHUHU TIOJIEBBIX padoT,
CBOJIATCS, B OCHOBHOM, K M€paM 3JIEKTPOOE30IMacHOCTH.

[IpuynHamMu mopaxeHus SAECKTPUUYECKUM TOKOM MOTYT OBITh: MOBPEKICHUE
M30JSIHUM  AJIEKTPONPOBOJKH,  HEUCIPABHOE  COCTOSIHUE  DJIEKTPOYCTAHOBOK,
CllydallHO€ TPUKOCHOBEHME K TOKOBEAYIIUM YacTsIM  (HaXOIAUIUMCS  TIOJ
HaMpsDKEHUEM), OTCYTCTBUE 3a3emyeHus u Ap. [losTomy paboTa Ha KapOTaXKHBIX
CTaHIUSAX TpeOyeT MOMUMO COOTBETCTBYIOIIEH KBaTU(UKAIIMKU MTepcoHaa O0JIbIIOro
BHUMAHWS U CTPOTOTO COOTIOACHUS TTPABIIT AJIEKTPOOE30MMaCHOCTH.

Kopniyca Bcex arperaToB JOMKHBI OBITH HAJEKHO 3a3€MJICHBI. 3a3eMJICHHE
BBITIOJTHSIETCS. HA KOHTYP OYpOBOIA.

Bo wu30OexaHnue  2JEKTPOTpaBM  ClE€IyeT  MPOBOAWTH  CIEIYIOIIHNE
MEPOIPUSITHUSA:

- ©KEIHEBHO Tepes] HadajioM padOThl MPOBEPIThH HAIUYUE, UCIPABHOCTH U
KOMIUIEKTHOCTh JIMAJIEKTPUYECKUX 3ALIUTHBIX CPEACTB (AMAIICKTPUUYECKHUE MTEPUYATKH,

OOTBbI, PE3UHOBBIE KOBPUKHU, 30U PYIOLIUE TOICTABKH);
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- BCE TEXHOJIOTMYECKHE OIlepalli, BBINOJHAEMbIE HAa NPUEMHBIX W
MUTAONIUX JIMHUAX, JIOJDKHBI TPOBOAUTHCA 10 3apaHee YCTaHOBJIEHHON U
YTBEP)KIECHHOM CHCTeME KOMaH/l, CUTHAJIN3alluU U CBSI3H.

- C UETpI0 MOpenynpexicHus padoraromux o0 OMNAaCHOCTU MOpaKEHUs
AJIEKTPUUECKUM TOKOM IIMPOKO KCIIONB3YIOT TJIaKaThl U 3HAKKU 0€30macHOCTH. [25]

[ToMoris MOpaxkeHHOMY JIEKTPOTOKOM HEOOXOAMMO OKa3bIBaTh HEMEJICHHO,
HE Tepsisi HU MHUHYTHL [Ipexkae Bcero, moOUTHCS MpEeKpalleHusl ACHCTBUS TOKa Ha
MOCTpPaAaBUIETo, AJI YEro JOObIM CIOCOOOM M30JMPOBATH €r0 OT MUCTOYHHMKA TOKA.
CrnemyeT TMOMHUTH, YTO SJEKTPOTOK BBI3BIBACT COKPAIIEHWE MBIIII MabIEB, U
MOCTPaJAaBUINI HE MOXKET CAMOCTOATEIBHO Pa3kKaTh UX.

5.1.2 AHaqn3 BpeaHbIX (PAKTOPOB U MEPONPHUATHS 10 UX YCTPAHEHUIO

1. IIpeBblIeHHEe YPOBHEH BHOpanuu

Bubpamuss — »T0 MexaHMueckue KojaeOaHMs, OKa3bIBAIOIIHME OIIYTUMOE
BIMSHUE Ha dYejoBeka. lMcrounumkoMm BuOpamuu sBsieTcsi OypoBas YCTaHOBKAa U
YCTAaHOBKA CTaTMYeCKOro 30HAUpoBaHus. K  OCHOBHBIM  3aKOHOJATEIbHBIM
TOKYMEHTaM, peraMeHTupytonmM BuOparuio, oTHocutcs ['OCT 12.1.012-2004.
[27]

[Tox nmeiicTBMEeM BUOpalMK y YeJIOBEKAa pa3BUBAETCs BUOpallMOHHAsT OOJIC3Hb.
Cormacao I'OCT 12.1.012-2004 nambonee omacHa [JIsi YeIOBEKa BHOpAIus ¢
gactotot 16-250 I'm. [27]

Paznenstor oOmryro u JiokanpHyr0 BuHOparuio. B pesynbrare pa3BuTus
BUOpAallMOHHOM  OOJIE3HM  HapylIlaeTcss  HEpBHAs  pPEryyslus,  Tepsercs
YyBCTBUTEIBHOCTh  MAJbIIEB, paccTpamBaeTcsi  (DYHKIMOHAILHOE  COCTOSHUC
BHYTPEHHHUX OPTaHOB.

OCHOBHBIM CPEICTBOM OOECIeUeHHs] BUOPAIIMOHHOM 0€30MaCHOCTH SIBIISIETCS
CO3/laHue YCIIOBU pabOThI, IPU KOTOPBIX BUOpaIMs, BO3JCHCTBYIOIIAs HA YEIOBEKA,
HE TPEBBIIIAET HEKOTOPbIX  YCTAHOBJEHHBIX  MPEAeNoB  (TUTMEHHMYECKUX

HOpPMAaTHBOB).
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3HaueHUs] HOPMHPYEMBIX IapaMeTpPOB  BHOpaluu  OMNpPEAeNAIOT IO
pe3yibTaTaM W3MEpEeHHWH Ha pabounx MecTax: JIoKambHOW BuOparuu — mo ['OCT
31192.2-2005, ob6meit Bubpanmu — mo 'OCT 31319-2006.

Jis 60pbObI ¢ BUOpalueil MaliiH 1 000pYJOBaHUS UCIIONIb3YIOT pa3IuyHbIE
METOJIBIL:

- KCTIOJIb30BAaHNE MAIIMH C MEHbIIEH BUOPOAKTUBHOCTHIO;

- WCMOJBb30BAaHHWE MATEpUAJIOB W  KOHCTPYKIUW, MPENSTCTBYIOIIUX
pacnpocTpaHeHUIO0 BUOpaIuy U BO3ACHCTBUIO €€ Ha YEJIOBEKa,

- HWCTOJb30BaHUE B KauecTBE pabouuMx BUOPOOMACHBIX Mpodeccuil Null, He
UMEIOIINX MEIUIMHCKUX IMPOTUBOIOKA3aHUM, U oOecredeHue MpOXOKIACHUS UMU
PETYISIPHBIX MEAUIIMHCKUX 00CIIeI0BAHMI;

- MPOBEJICHUE TMOCICPEMOHTHOTO M, MIPU HEOOXOIUMOCTHU, MEPUOAHUECKOTO
KOHTPOJIsI BUOPOAKTUBHBIX MAIIIWH;

- WHIUBUAyaJbHbIE CpEACTBA 3alIUThl: BUOPOOOYBb M BHOPOPYKABHIIHI,
BKJIQJIBIIIN U MIPOKJIAJIKKU U3 YIIPYTroAeMI(UPYIOIINX MaTEPHAIOB;

- KOJUIGKTMBHBIE CpEACTBA 3AlUTHI: AMOPTU3AIMOHHBIE TMOAYIIKA B
COEAMHEHUSX OJIOKOB, OCHOBAHMM, 3JACTUYHBIE MPOKIAIKU, BUOPOU30IUPYIOLINE
XOMYTHI Ha HAallOPHBIX JIMHUSIX OYPOBBIX HACOCOB. [27]

2. OTK/IOHEHHE MoKa3aTe/Ieil KIIMMAaTa HA OTKPBITOM BO3/1yXe

Kimumar —  ocoOeHHOCTM  KJIMMaTaHa  HEOOJBIIMX  MPOCTPAHCTBAX,
oOycrmoBneHHbie ocobeHHocTsiMu  MecTHoctH. Cormacio ['OCT  12.1.005-88
MOKAa3aTeIsIMU, XapaKTepU3YIOIIUMU KJIUMAT, SBJISIOTCA:

- TeMIIepaTypa BO3/1yXa; - OTHOCUTEIbHAS BJIAXKHOCTh BO3/1yXa;

- CKOpPOCTb JIBUJKEHHUS BO3/1yXa;

- ”HTEHCUBHOCTbH TEILJIOBOI'O U3JIyYeHHUS. [24]

OueHka KIuMaTa Ha OCHOBE €ro IMokKa3aTeleil Ha BCeX MecTax MpeObIBaHUS
paboTHHKA B TEYEHUH CMEHBI U COMOCTaBlieHUs ¢ HopMmaTuBamu corjiacHo CanlluH
2.2.4.548-96.

[Ipu mpoBeneHnn pabOT HA OTKPBHITHIX IUIOMIAAKAX JJAHHOW TEPPUTOPUHU

peruoHa YKa3bIBArOTCH: Imepuong BPCMCHH roga BBITIOJTHACMBIX pa60T,
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METEOpPOJIOTMUECKUE TMapaMeTphl BO3AyXa TEPPUTOPUM paiioHa (MUHUMAJbHBIE WU
MaKCHUMaJIbHbIE TEMIEPATYPbI, CKOPOCTh JBHUYKEHHSA, OTHOCHUTENIbHAS BIAXXHOCTb,
nasieHue). Hopmbl mapameTpoB kinMmara npu paboTe Ha OTKPBITOM Bo3ayxe P
2.2.2006-05 3aBUCSAT OT TSDKECTH U BPEMEHU BBITIOIHIEMBIX Pa0oT.

Knumar  paccmarpuBaemoro — paifona  pabor  (Tomckas — oGnacts)
KOHTUHEHTaIbHBIM. OH XapakTepuszyercsi CypoBOW NPOAOJLKUTENbHOM 3uMoil (32
HeJenu T, TyHape, 21 Henens B necoctenu). CpegHue TeMiiepaTypbl BO3lyxa ssHBaps
MMOHIKAIOTCA C 3amaza Ha BOCTOK OT -20° mo -27°C. B Hanbosee XOJIOIHBIE 3UMBI
TEeMIIepaTypa BO3JlyXa MOXET MOHMXKaTbcs A0 -52°...-63°C Ha ceBepe u no -47°...-
51°C wna 1wre obnactu. [IpolOKUTENLHOCT  OTOMMTENLHOIO  MEepHUoia
yBeandyuBaeTcs oT 220 cyTok B I0KHBIX paiioHax oOnactu 10 300-320 B ceBepHBIX U
ropHbeIX paiioHax. IIpeoOmamaroT BeTpbl ¢ ceBepHOUM cocraBisiomend. CpenHue
MECSYHbIE TEeMIepaTypbl MO, CaMOro TEIJIOr0 Mecslla roja, KoJeOdIroTcs B
npenenax ot 4°C nHa ceepe A0 18°C Ha 1ore oOnactu. B oTaenvHble 1HU B UIOJe-
aBryCT€ IIOYTH €XETOJHO TeMIIeparypa BO3JAyXa JIHEM MOXKET IOBBIIIATHCA B
3anonsipee 10 20°C, Ha ocrampHOU Tepputopun — 10 25°...35°C. be3MOpo3HbIN
nepuof niutes ot 50-60 qHelt Ha ceBepe u 10 127 aHeit Ha tore obmactu. OCHOBHOE
KOJIMYECTBO OCAJKOB BBIMAAAET ¢ Mast 10 OKTAOph 350-400 mm.

Onexna paboyux JOMHKHA OBITH JETKOM M CBOOOJHOM, M3 TKaHEH CBETIIBIX
TOHOB. B 3uMHMII nepuos pabourie 00ecreurnBaroTCs TEIUION CIEOAek 0N (BaTHBIC
IITaHbl, BaTHAs KypTKa, BAJICHKH, PYKaBUIBI W T.1.). Ilpu pabore Ha OTKpHITOM
BO3/lyX€ B JICTHUW MEPUOJ IJIsi OT/AbIXA JIIO/IeH UCIIONB3YIOT HaBeChl, manaTtku. Kpome
TOTO, CIENYyeT y4eCTb, YTO B JIETHUU MEPHOJ MOXKET OBITh BbINaJE€HHE OOJBIIOTO
KOJIMYECTBO OCAJIKOB B BHUJIE JOKJIeH. OT 3TOr0 MOXET 3aBHCETh MPEKpaleHue padbot
Ha BpeMsl HeOJIaronpusTHBIX MOT'OJTHBIX YCIOBUH.

3. IlpeBbllieHue ypoBHeii iyma

[Iym — OecnopsiiouHble KOJCOAHUS PA3IMYHONW (PU3MUECKOH MPUPOJIBL,
OTJIMYAIOIIMECS CIOKHOCTHIO BPEMEHHOW U CIIEKTPAIILHON CTPYKTYPBI.

BHe3anHble 1IyMbl BBICOKOM WHTEHCHBHOCTH, JaK€ KpPaTKOBPEMEHHBIE

(B3pBIBBI, yaapbl M T.I.), MOT'YT BbI3BaTh KaK OCTpble HEMpOCEHCOpHbIE 3(DPEKThI



(roJIOBOKpY>KEHHUE, 3BOH B yIIaX, CHUKEHHE CIyXa), TaK U (PU3NUECKUE TOBPEKACHHUS
(pa3ppiB OapabaHHOW TEPENOHKH C KPOBOTECUCHHEM, MOPAKECHHUS CPEAHEr0 yXa H
YIIUTKH).

[Ilym MoxeT co3naBaThcsi paboTaronuM obopyaoBaHuem  (OypoBoii
YCTaHOBKOH, YCTAHOBKOM CTaTUYECKOrO 30HIUPOBAHHUSA, YCTAHOBKAMM BO3/yXa,
npeoOpa3zoBaTesIMU HampsDKeHUs). B pe3ynpTaTe mccienoBaHUil yCTaHOBJIEHO, YTO
IIyM YXyALIAeT YCJIOBUS TpyZHa, OKa3blBAaeT BPEIHOE BO3JCHCTBUE HA OpPraHU3M
yenoBeka. JleficTBUe IIyma pa3inuyHO: 3aTPyHAHSIET pa30OpPUMBOCTh PEYM, BBHI3BHIBACT
HeoOpaTuMble HW3MEHEHHS B OpraHax ciyXa 4elOBeKa, MOBBIIIAET YTOMIIIEMOCTb.
ITpenenbHO AOMYCTUMBIE 3HAYEHUS], XapaKTEPU3YIOLUE IIYyM, PErJIAMEHTUPYIOTCS B
['OCT 12.1.003-2014. [26]

4. TloBpe:xkaeHnsi B pe3yjbTaTe KOHTAKTA € »KMBOTHbIMH, HACEKOMBIMHU,
NpPecCMBbIKAIIIUMHUCH

[TpodunakTika NpUpPOTHO-0YArOBBIX 3a00JIEBaHUN UMEET 0COO0€ 3HAUCHHUE B
IOJIEBBIX YCNOBUSAX. Pa3HOCAT WX HaceKoMble, IWKHE 3BEPH, MNTULBI U PHIOBL
Hanbonee pacrpocTpaHeHHbIE TPUPOAHO-0YArOBbIE 3a00JIEBAHUS:

- BECEHHE-JIETHUH KJIeEeBOM sHLeannuT, TyaIpeMHUsl, TeIbMUHTO3;

- YKYCBI, yaapbl M JApYyrue TOBPEXKICHHUS, HAHECEHHBIC >XUBOTHBIMU U
PECMBIKAIOLITUMHUCS;

- YKYChl W YXaJIMBAHUS SITOBUTBIX HACEKOMBIX, TNPECMBIKAIOMIMMHUCS |
KUBOTHBIMHU.

IIpu 3aboneBaHuM SHUE(DATUTOM IPOUCXOAUT TSKEIOE IMOPAKEHUE
LEHTPAIbHON HEPBHOW cHCTeMbl. 3a00JieBaHUE HAYMHAETCS Yepe3 ABE HEAENH Mociie
3aHeceHHs] MH(EKIuu B opraHu3M. HauOonee akTUBHBI KJIEHIM B KOHIE Mas -
CEpEeIMHE UIOHS, HO UX YKYCBhl MOTYT OBbITh OIIaCHBI M B MIOJIE U B aBTYCTE.

OcHOBHOE TPOPHIIAKTUYECKOE MEPONPUITHE - MPOTUBOIHLE(PATUTHBIE
IPUBHUBKH, KOTOPBIE CO3/1AI0T y YEJIOBEKA YCTOMYMBBIN UMMYHUTET K BUPYCY Ha BECh
roj, OOydYeHWE HaCeleHUs METOJaM WHIWBUIYaTbHON 3alllUTHl YeJIOBEKa OT
KPOBOCOCYIIMX HACEKOMBIX U KJICIIEH, JUKUX KUBOTHBIX.

5. HepocraTrouHasi ocBelIEeHHOCTH pado4eil 30HbI
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Ocgenienne pabo4nx MECT JOHKHO OTBEYaTh TPEOOBAHUSIM, U3JI0KEHHBIM B
CHull 23-05-95 "EcrecTBeHHOE M HCKyCCTBEHHOE OocBerieHue". OcBeeHne JOKHO
ObITh TIOCTOSTHHBIM BO BpE€MEHM, O€3 IMyJbCalli, WMETb CIEKTp, OJM3KUU K
€CTECTBEHHOMY.

HopMmbl ocBemieHHOCTH Ha OypOBOM YCTaHOBKE NMPUBEICHBI B MPUIOKECHUU
M.

6. IloBbllIeHHAs1 3aNbLUIEHHOCTh M 3ara3oBaHHOCTb BO3AyXa padoueii
30HBI

HcTouHukamMy 3amblICHHOCTH W 3ara3oBaHHOCTH BO3AyXa Ha OypoBoit
SBIISTIOTCSL CHITOBBIe TipuBOAbI, JIDC, xumudeckue peareHThl. C IeNbI0 UCKITIOYEHUS
BPETHOTO BO3JCUCTBUS OTpaboTaHHOrO OypoBoro pactBopa, I'CM, XuMHYECKHX
peareHTOB M BEIIECTB B Ipoliecce OYpeHHs] CKBAXUHBI Ha OKPYXKAIOMIYIO CpEeny
HEOOXOIMMO BBITTOJIHEHUE CIICTYIOIINX MEPOTIPUSTHI:

- BECTU OypeHHE CKBOKHUHBI 10 0€3 aMOapHOW TEXHOJIOTUH;

- 6yp013a;1 YCTAHOBKA OCHAIIACTCA IIOAJOHOM IJIA c60pa 6ypOBBIX CTOYHBIX

BOO, KOTOPBIC ITOTOM BMECTC C 6ypOBBIM pacTBOPOM IIOMJICIKAT YTHUIIN3AlIUU.

- IUIOMIaJKa TMOJ, OYypOBYHO VYCTaHOBKY JIOJDKHA WMETh JIEKHEBKY C

YCTPOMCTBOM APEHAXKHOW CHCTEMBI;

- XpaHeHue 3amaca O0ypoBoro pactBopa, [ [CM u HedTEenpoayKTOB IOHKHO

OCYHCCTBIIAATLCA TOJIBKO B MCTAJTINIMYCCKHUX €MKOCTSX.

[IpenenbHo nomyctumble HOpMBbI paccunutbiBatoTcs mo ['OCT 12.1.005-88 u

CanlluH 2.2.4.548-96, Tabaumna 30.

Ta6muna 30 - I[1/IK u knaccel onmacHOCTH

IIpeneabHo nomycTrumas IIpeneabHo nomycTuMasn
KOHIIEHTpaus, Mr/m3 KOHIEHTpauus, Mmr/m3
3arpssusiio- S Cpen | 3arpsasHA0I SRR Cpe
nmee Pabo- | Makcu- pea p Pabo- Makcu- pea
. HE ee BelecTBo . He
BeIeCTBO yed | MaJbHaA e MaJibHAsA
CyTO- CyTO
30HbI | pa3oBasi 30HbI pa3oBasi
yHas qHas
A3ota
5,0 0,085 0,085 benzoun 5,0 1,50 0,80
JTAOKCHU T
AmMMmnak 20 0,20 0,20 | Huxyopatan 10 3,0 1,0
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Cepsl
Anteton 200 0,35 0,35 10 0,5 0,05
JTUOKCHJT
CepoBoiopon 10 0,008 0,008 Meranon 5,0 1,0 0,5
dTopucTsIC 0.0
Denon 5 0,01 | 0,01 | CocnHHEHHA 0,5 0,02 ’
(B mepecueTe 05
Ha (GTOop)
J SIS
®opmanpaernn | 0,5 0,035 | 0,012 | yeroxcuunas 6 0,5 0,05
(M3BECTHSK)
Xmop 1,0 0,10 0,03 DTa”on 1000 5 5
5.2 Okoaornueckast 0e30MacHOCTD
Dkosoruyeckass 0€30MacHOCTh - JIONYCTUMBIH  ypOBEHb HETaTHBHOI'O

BO3/ICUCTBHSI IPUPOAHBIX M AHTPOIIOT€HHBIX (PAKTOPOB 3KOJOTMYECKOM ONAaCHOCTH
Ha OKPYKarOU[yI0 CpPely U YEJIOBEKa.

BoznelictBusl  Ha  OKPYXKAWOIIYIO  CpPEAy  PETYIHMPYIOTCS  COTJIAaCHO
denepaibHOMY 3aKOHY «O 0€30MacHOCTH MPOM3BOJICTBEHHBIX MPOLIECCOB JT0OBIUM,
TPAHCIIOPTUPOBKU U XpaHEHUS T'a3a», NPeACTaBIEHbI B IPUIOKEHUH M.

[Ipu npousBoacTBE OYpOBBIX palbOT, 3arpsA3HEHUE MOMKET MPUBOJIUTH K
CHIDKEHUIO TIPONYKTUBHOCTH TIIOYB U YXYIIICHHWIO KadecTBa MOJ3EMHBIX MU
MOBEPXHOCTHBIX BOJ. [IpHuMHBI, BIMSIONIME HA OKPYKAIOIIYIO Cpeay, MOTYT OBbITh
CJIEYIOLIUMMU:

- HENpaBWJIbHAS MPOKJAJKa JOPOr M pa3MelIeHHE OypOBBIX YCTaHOBOK; -
IUTAaHUPOBKA OYpPOBBIX MIIOIIAJIOK;

- HEpPalUHMOHAIBHOE HKCMOJIb30BAHUE 3EMEJIbHBIX YYacTKOB MOJ OypoBbIE
YCTaHOBKHY;

- HEeCOOJII0ICHNE TIPaBUII M TPEOOBaHUH.

[Ipy  npoBeneHUMHM  HMHKEHEPHO-TEOJOTMYECKUX  paboT  HEOOXOIUMO
BBITIOJTHEHUE CJIEAYIOLIUX MPABUI U MEPONPUATHI 110 OXpaHe IPUPOABL: 00s13aTeIbHa
JMKBUJAIMS BO3MOXKHBIX BPEIHBIX IMOCIEACTBUN OT BO3JEHCTBUS Ha MPHUPONLY, HE

AOITYCKACTCA pa3sBECACHUC KOCTPOB, 3a MCKIIOYCHUCM CIICHHUAJIBHO O60py2[OBaHHBIX
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JUIsL 3TOrO MECT, HE JOMYCKAeTCsl 3arpsA3HEHHE YydacTKa MpoBeJeHUs pador,
YCTaHOBKA MacJIOCOOPHUKOB i ObicTporo yaanenus ['CM, IMKBUIAINS CKBOKHH
METOJOM TIOCIIOMHOM 3aCBIIKA CTBOJIA, W3BJICYEHHBIM TPYHTOM C TOCIOWHOU
TpamMOOBKOM.

C wmenpl0 yMEHBIIECHUS TOBPEKICHHI 3€MENIbHBIX YrOAMMl M CHUYKECHHE
BpPEIHBIX BO3JCHCTBUM, T€0JIOrOpa3BeOYHbIE OpPraHU3alMK JOHKHBI  €XKETOdHO
pa3pabarbiBaTh IUIAHBI-TpPAUKH TEpEeMEeIleHUs OypOBBIX arperaroB ¢ Y4eToM
BPEMEHH TTOCEBOB U YOOPKH CEIbCKOXO3SIMCTBEHHBIX KYJbTYp. [lombe3nHbie noporu
u OypoBBI€ IUIOMIAJKH TIO BO3MOXXHOCTHM HEOOXOIMMO pacrmojiaraTh Ha
MaJIONPOJYKTUBHBIX 3E€MJISIX, a pa3Mepbl MX JIOJDKHBI ObITh MUHMMAJIbHBIMU, BCE
rOpHbIE BBIPAOOTKH TIOC/IE€ OKOHYaHUS pabOT MOJDKHBI OBITh JIMKBUAHPOBAHBI:
CKB@)XUHBI - TAMIOHAXXEM TJIMHOW WJIM LIEMEHTHO- MECUYaHbIM PACTBOPOM C LEIBIO
VCKIIFOUEHUS 3arps3HCHHS] MPUPOJHOM Cpelbl U AKTUBU3ALMU TEOJIOTHYECKUX U
WHXEHEPHO-TEOJIOTHYECKUX MPOLECCOB.

[To okoHuaHUIO OYPOBBIX PAOOT JOJKHA OBITH MPOBEACHA PEKYIbTUBALIUS, TO
€CTh KOMIUIEKC MEpPOMNPUATUNA 1O BOCCTAHOBJICHHIO 3€MEJbHBIX OTBOJIOB.
O6opynoBaHue M KEJIe300€TOHHBIC TMOKPBHITHS JIEMOHTHUPYIOT U BBIBO3SIT, OCTATKH
JIM3EJIbHOTO TOIJIMBAa U MOTOPHOI'O Macjia CXKHUTAaloT, TIIMHUCTBINA pacTBOP BBIBO3SIT,
HapyIICHHBIA PACTUTEIHHO- MMOYBEHHBIA MOKPOB 3aKPBIBAIOT JEPHOM U MOYBEHHBIM
cioeM. [IpoBoAsST OMOIOrMUECKYIO PEKYIBTUBAIIUIO — O3€JICHEHHE.

5.3 be3onacHOCTH B Ype3BbIYAHMHBIX CUTYAIMSX

Upessbruaitnas curyarusa (UC) - oOcTaHOBKA Ha ONMpEEICHHON TEPPUTOPHH,
CIIOKHMBIIIASICS B PE3YJIbTATE aBApHH, OMACHOTO MPHUPOJHOTO SBIICHUS, KAaTacTPOdBHI,
CTUXUIHOTO WJIM MHOTO O€ACTBHS, KOTOPBhIE MOTYT MOBJIEYb WM MOBJIEKIIHU 3a CO00i
YEJIOBEYECKUE JKEPTBBI, YIIEpO 3I0pOBbIO JIIOJIEH WIM OKpYXKaIoIIel cpene,
3HAUUTENIbHBIE MATEPUAJIbHBIC MOTEPU U HAPYIICHHUE YCIOBUU >KU3HEIACATEILHOCTU
JIHOJIEH.

Uctounuk YC - OnacHoe TEXHOT€HHOE MPOUCIIECTBUE, aBapus, KaTacTpoda,

OMaCHOE TMPHUPOJHOE SIBICHUE, CTUXHITHOE O€lCTBHE, IIMPOKO PaCHpOCTPAHEHHAS
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uH(peKImoHHas 00JIe3Hb JIIOCH, CEeIbCKOXO3SUCTBEHHBIX KUBOTHBIX U PACTEHUM, B
pe3ysbTaTe Yero Mpou30Iiljia Ui MOKET BOSHUKHYTh Upe3Bblyaiinas cutyanus. [30]

BeposTHOCTh BO3HMKHOBEHHMS! ONACHBIX MPHUPOJHBIX IPOLIECCOB MOXKET
MEHSTHCS - B 3aBHCHUMOCTH OT KOHKPETHBIX MPUPOIHO-KIMMATUYECKUX YCIOBHHA U
reopu3nyecKux (PaKkTOpOB MOBBIIIAETCA PUCK OJHMX M3 HUX M CHHMIKAETCS PUCK
TPYTHX.

Upe3BbluaiiHble  CUTyalldd  MOTYT  ObITh  KJIacCU(UUUPOBAHBI IO
3HAYUTEILHOMY YHCITY TPU3HAKOB:

- [10 TIPOUCXOKICHUIO (AHTPOIIOTEHHBIE, TPUPOIHBIE);

- 110 POAOIKUTENBHOCTU (KPAaTKOBPEMEHHBIE, 3aTSKHBIC);

- M0 XapakTepy (mpeaHaMepeHHbIe, HENpeAHAMEPEHHbIE); - MO MacuTady
pacnpoCTpaHEeHHUS.

B pailone mnpoBoguMBIX PAOOT BO3MOXHBI CJIEAYIOIIME YpE3BbIUalHbIC
CUTYaIUH:

1. TEXHOreHHOro XapakTepa: - MOoXapbl (B3pbIBBI) B 3[aHUAX; - IOXKApBI
(B3pBIBBI) HA TPAHCTIOPTE.

2. IPUPOIHOTO XapaKTepa:

- 3eMJIETPSICEHUSL.

Pabounii nmepcoHan nOMKEH OBITh MOJATOTOBJICH K MPOBEACHUIO padOT TaKUM
oOpa3oM, 4YTOOBI BO3HMKHOBEHHE YPE3BBIYAWHBIX CUTYallMid HE  BBI3BAIO
3aMeNIaTeabCTBA U TPArnyeCKUX MOCIECTBHI.

ANTOpPUTM JEHCTBUN NIPpU Ype3BbIYANHBIX cUTyalusax: B 30He pacnonoxxkeHus
IPOEKTUPYEMOr0 OOBEKTa M MeCTa MPOM3BOJACTBA JAOOPATOPHBIX KaMepalbHBIX
pabor (Tomckas 001acTb) BEPOATHOCTh HACTYIUICHHS] YpPE3BBIYAMHBIX CUTYaLHH
IPUPOJHOTO WJIM BOEHHOTO Xapaktepa KpaitHe mana. HaunbGonee BepositHpie UC
TEXHOTEHHOT O XapaKTepa CBA3aHHBIE C MOKapOONACHOCTHIO.

B cinydae BO3HMKHOBEHMsI MOKap Ha OypOBOW YCTaHOBKE NpPHU BBINOJIHEHUU
MOJIEBBIX pa0OT HEOOXOAMMO MPUHSATH CIAEAYIOIINE MEPHI:

- OCTAaHOBHUTH pabOTy OypOBOI YCTAaHOBKH M TIO BOBMOXXHOCTH 00ECTOUYHUTH €€;
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- HEMEJJICHHO COOOUIUTh O Bo3ropaHuu Mo tenedoHy «01» B moxapHyIO
OXpaHy, U OTBETCTBEHHOMY PYKOBOJIUTEIIIO;

- OLECHUTH BO3MOXXKHOE€ PACIHpOCTPAaHEHHUE I0XKapa, CO3JArLIee yrpo3y i
JIIOJIEH, Y IyTH BO3MOYKHOW 3BaKyalluH;

- NPUCTYNUTh K JUKBUIALMHU Odvara IpU NOMOIIM MEPBUYHBIX CPEACTB
MOXKapOTYIIEHUsI, TAKUX, KaK OTHETYIIUTEJIH, TIECOK, KolmiMa (TIJIOTHOE MOKPHIBAJIO) U
Ap.

[Ipu BO3HUKHOBEHHH TMOXKapa B O(PHUCHBIX MOMEUIEHUSIX WM JIa0OpaTOpUU
KaKJIpI paOOTHHK JTOJDKCH:

- HEMEJIEHHO coo01uUTh 00 3ToM 1o Tenedony «01» B moxapHyro OXpaHy; -
COOOIIUTh PYKOBOAUTENO (TEHEpaJbHOMY JUPEKTOpPY, HAYaJbHUKY OTJENa,
3aBENIYIOIIEMY JIA0OPATOPHH | T.II.) UJIHM €T0 3aMECTHTEIIO O TIOXKAPE;

- NPUHATH MEPBl MO OpPraHU3AlMU HBAKYyallMU JIOAEH; - OJIHOBPEMEHHO C
ABaKyalMed JoAed, NPUCTYNUTh K TYIICHHUIO T0XKapa CBOUMH CHJIAMH W
UMEIOIIUMHUCS CPEJICTBAMU MOKAPOTYIIEHUS (OTHETYIIUTEIH, BOJA, MIECOK U T.IL.).

5.4 IlpaBoBble M  OpPraHM3alMOHHbIE BOIPOCHI  O0ecHeYeHUs
0e30macHOCTH

K BbImosHEHUI0O OypoBBIX palOT JOMYCKAOTCS JIMLA, BO3PACT KOTOPBIX
COOTBETCTBYET YCTAaHOBJIEHHOMY 3aKOHOJATEIbCTBOM, MPOUIEIIINE MEIUIIMHCKHIA
OCMOTP B YCTAaHOBJICHHOM TIOPSAKE M HE UMEIONIME MPOTUBOMOKA3aHUM K
BBITIOJTHEHUIO JAHHOTO BUJA paboOT, HMEIOIIUE COOTBETCTBYIONIYIO KBATU(PUKAIIAIO U
JIOMYIIEHHBIE K CaMOCTOSITENbHOW padoTe B yCTaHOBIEHHOM mopsake. Kaxblit
pabounii OHKEeH OBITH MPOMHCTPYKTUPOBAH MO 0€30MacHOCTH TpyAa. PaboTHUKYU B
3aBHCHMOCTH OT YCJIOBHM PaOOTHI M MPHUHATOW TEXHOJOTHH MPOU3BOJICTBA JOKHBI
ObITh  00ecreyeHbl  COOTBETCTBYIOIIMMHU  CPEICTBAMHM  HMHAMBUAYAIbHOW U
KOJUIEKTUBHOM 3amuThl. Kax Il ydacTok, MecTo, TA€ OOCIY>KUBAIOIIUNA MEepCOHAT
HAXOJUTCSl TOCTOSIHHO, HEOOXOAMMO 000pYyI0OBaTh KPYTIOCYTOUHOM TesieOHHOM
(paguorenedoHHOI) CBA3bIO C TUCIIETYEPCKUM ITYHKTOM WJIM PYKOBOJCTBOM Yy4acTKa
naHHoro oObekTa. Ha paboumx Mecrax, a Takke B MeCTax, TJi€ BO3MOXHO

BO3/ICUCTBHE HA YEJIOBEKA BPEIHBIX U (MJIM) OMACHBIX MMPOU3BOJICTBEHHBIX (haKTOPOB,
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JOJDKHBI ~ OBITH  pa3MelIeHbl MpeaynpeauTeNbHble 3HakKu W Haanucu. [lpu
BO3HMKHOBEHUM HECYACTHOrO cllydas MOCTPAJABIIMA WIA OYEBUACL] HEMEIJIEHHO
JOJDKEH COOOUIUTH HEMOCPEICTBEHHOMY DPYKOBOJIUTENIO pPabOT, KOTOpBI 00s3aH
OpPraHU30BaTh IMEPBYIO MOMOIIb MOCTPAJABIIEMY M €ro JOCTaBKY B MEIUIIMHCKUN
IYHKT, a TAK)XE€ COOOIIUTh O CIYYUBIIEMCS] PYKOBOJUTEIIO MOIPa3IEIECHUS.

[lepen HayanoMm pabOT AOHKHBI OBITH ONPEIETIEHbI ONTACHBIE 30HBI, B KOTOPBIX
BO3MO’KHO BO3/ICHCTBHE OMACHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB, CBSI3aHHBIX WJIM HE
CBSI3AHHBIX C TEXHOJIOTHEHN M XapaKTEPOM BBITTOIHIEMBIX Pa0OT.

3a BBINOJHEHUE TSKENbIX paboT, pabOT C BPEIHBIMH WM ONACHBIMU
YCIIOBUSAMH TpyZia MPEAYCMOTPEHBI TAKUE€ KOMIIEHCAIMOHHbBIE JOTUIAThl U HAJ0aBKH,
KaK:

- 10 12% TtapudHoil craBku (OKJIaga) 3a HaXOXKIACHUE Ha pabodyeM MecTe C
BpPEIHBIMU YCJIOBUSIMU Tpyaa He MeHee 50% pabGodero BpemeHH (J1abopaHT
XUMHUUYECKOTO aHAJIN3a);

- 32 KaX/IbIH 9Yac HOYHOU paboThl - 40% yvacoBoii TapuHOI cTaBKH (OKIaaa);

- 3a paboTy B BBIXOJHOM W HepaOoOuMil Npa3IHUYHBIA JEHb OIUIaTa
MIPOM3BOJIUTCS B IBOMHOM pa3Mepe.

[Ipoektrpyembie paboThl OyayT MPOBOAWUTHCS HA TEppUTOpPHHM TrOMEHCKON
obmactu, corsacHo CrnpaBOUYHHMKY 0a30BBIX 1IEH Ha HH)KEHEPHO-TEOJOTHYECKHE U
WHXEHEPHO-DKOJIOTMUYECKUE HM3bICKaHUSl [JIsl CTPOUTEIbCTBA JIAaHHBIA paiioH
OpUypoueH K palioHam, rAe K 3apaO0THOM 1iaTe paOOTHUKOB MPUMEHSETCS

kod(pdunuenr 1,2
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3AKJTIOYEHUE

OCHOBHBIMM  pe3yJibTaTaMH OO0IIEd U Te0JIOTMYECKOW YacTH SBISAIOTCA
MpUBEJICHHbIC JaHHble O ToMckoM 00jacTH, B KOTOPOM MPOEKTUPOYETCS
CTPOUTEILCTBO HE(YTEA0O0BIBAIOIIET0 O0OBEKTA, JAHHBIE O F€OJIOrHYECKOM CTPOECHUH U
re0JIOrMYeCKUX YCIOBUSIX OypeHHs], a TaK — K€ CBEJACHHS O He(DTEra3oBOJJOHOCHOCTHU
MECTOPOXKIAECHHUS.

TexHonorn4eckui MpoeKT, ObUT MPEACTaBICH BO BTOPOM YAaCTHU U OMMCHIBAET
MIPOEKTUPOBAHKUE PA3BEIOYHON BEPTUKAIBHOW CKBAKUHBI, U BBIIIOJIHEH UHKEHEPHO —
TEXHUYECKUX PacyeT MO KaXIOMy ATally CTPOUTENBCTBA JAHHOM CKBAXKUHBI. bbbl
CIOPOEKTUPOBAaH IPOLIECC 3aKAHYMBAHUS CKBAaXXWHBI, BbIOpaHA KOHCTPYKLMS
HKCIUTyaTallUOHHOTO 32005, TEXHOJIOTMS  MEPBUYHOTO  BCKPBITUSA  IUIACTA,
KOHCTPYKIIMSI ~CKB@KMHBI, TEXHOJIOTMYECKass OCHAacTKa 00CagHOM  KOJIOHHBI.
BrinoaHuam HeoOXoauMble pacdeThIIsl SKIUTyaTallMOHHOW KOJIOHHBI, €€ Ipoliecca
[IEMEHTHUPOBAHMS M BHIOOpAa METOZa BCKPBITHS IJIACTA U BBI30BA MIPUTOKA.

3anpOEKTUPOBAHHBIM IMIPOLECCA 3AKAHYMBAHUSA CKBAaXUHBI OTBEYAECT BCEM
COOTBETCTBYIOIIMM HOpMaM, CTaHAapTaM, UHCTPYKIUSAM M TpaBuiaM 0€30MacHOCTH
B HETSAHON U Ta30BOM MPOMBIIIICHHOCTH JEHCTBYIOIMMHU HA CETOAHSIIHUN JICHb.
Ot croza nenaeM BBIBOJI, JAHHBIN MPOEKT OTBEYAET BCEM TEXHUYECKUM TPEOOBAHUSIM,
KOTOpBI€ ObUTH NMPEAbIBISICHBI K MPOEKTHON JOKYMEHTALIMK 3TOT0 POAa.

Jlanee B mpoekTe oxapakTepu3oBajlach paboTa BCIIOMOTATENbHBIX ILIEXOB U
cityk0, paboTa TpaHCIOPTa, CBA3M, MEAUIIMHCKOTO OOCIYKMBaHUS, pacCMaTpUBAaJICS
TaK — e BOMPOC BOJOCHAOKECHHSI.

Jannas pabora oToOpakaeT Bce TpeOOBaHUS IPOMBIILIIEHHOW 0€30MacHOCTH U

COXPAaHHOCTH 5KOJIOT'HH.

B opranu3anmoHHO - 3KOHOMHYECKOW YaCTH MPOEKTa pe3yJIbTaToM padOThI

ABIKCTCA pacdcT AKOHOMHUYECKON 3(1)(1)€KTI/IBHOCTI/I MGpOHpI/IHTI/Iﬁ II0 ITOBBIINICHUIO

TOIL

Tax xe ObLI0 MOAPOOHO MpPOAHATM3UPOBAHO O0OOPYIOBAHUE JIJISI TOBHIIBHBIX

paboT npu 00pbIBax OYpHIIbHBIX TPYO
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Ipuiaoxenue A
(O0Gs3aTenbHOE)
I'eosioruyeckue ycja0Busi OypeHHUs1 CKBAKHHbI

Tabmuna A.1 - Crpaturpaduueckuii paspe3 CKBaKHHBI, JIEMEHTBHI 3aJieTaHusl U
Kod(PUIIMEHT KaBEepHO3HOCTH IJIACTOB

I'nyOouna Crparurpadguueckoe aeneHue Koxppuument
3ajIeraHusi,M paspesa. KaBEPHO3HOCT
oT hi (o) HazBanmue HNunexc Hu
0 20 | YerBepTuunble oTiokeHus | Q 1,2
20 210 | HexpacoBckas cBUTa Pg3 Nnk 1,2
210 430 | Yeranckas cBuTa Pg2-Pgacg 1,2
430 560 | JlrommHBOpCKAs CBUTA. Pg2 Il 1,2
560 610 | Tamumkas cBuTa. Pyt tl 1,2
610 780 ["anpbKkuHCKASA CBUTA. K2 gn 1,2
780 840 | CnmaBropojackas Kasi 1,4
840 910 | MnaroBckas cBUTa K2ip 1,4
910 920 Ky3HernoBckas cBura. K2z 1,4
920 1710 | IMokypckasi cBUTA. K12 pk 1,4
1710 1766 | AmpIMcKas CBUTA. Kial 1,4
1766 2176 | BaproBckas cBuTA. Kivr 1,4
2176 2350 | Tapckas cButa Kitr 1,2
2350 2455 | baxxeHOBCKast cBUTA Jabg 1,2
2455 2610 | Bacroranckas cBura Javs 1,2

Tabnuna A.2 - JIuTonornyeckasi XapaKTEpUCTUKH pa3pe3a CKBAKUHBI

HMnaexc HNurepBau,
crparurpa- M CranaapTHoe OnmucaHue rOPHOH MOPOAbI:
¢puyeckoro | or MOJTHOE HA3BaHHUE, XapaKTepHble NPU3HAKH
noapaszae- | (Bep (;;)3) (cTpyKTYypa, TEKCTYpa, MUHEPAJIbHbINA COCTAB U T.II.)
JICHUS! X)
1 2 3 4
[TouBEHHO — pacTUTENBLHBIN CIIOU. [lecku cepoie u
Q 0 20 | Té€mMHO — cepble, OypoBaTO—CEphIe MEIKO3EPHHUCTEHIE,

IMOJIMMHUKTOBBIC, C ITPOCJIOSAMU I'NIMH U CYTJIMHKOB

[lecku cepbie U KENTOBATO — CEPhIe KBAaPIIEBHIE, KBAPIT
Pgs-N nk 20 210 | — moneBommaToBkle. [ TMHBI cepble, TOHKOCIIONCTHIE,
MEeCYaHO — AJICBPUTHUCTHIE.

['muHbI TEMHO — TEMHO cepbie, roy00BaTO 3e1EHbIE, C
MPOCJIOSIMH TIECKOB CEPBIX U CBETJIO — CEPBIX,
KBapLEBbIX.

Pg2- POy | 510 | 430




[Tponomxenue Tabauisl A.2

Paqll

430

560

['JIMHBI )KENTOBATO — CEPBIE, Pa3HO3EPHHUCTEHIE,
CJIa00YNJIOTHEHHBIE C YACTBIMU TPOCIOAMH CEPBIX
IJIMH [IECYAHO — aJIEBPOJIMTOBBIX C BKIOYEHUSIMHU
JIPEBECHBIX PACTUTEIBHBIX OCTATKOB.

Pgutl

560

610

[' Bl TEMHO — cepble, 10 YEPHBIX, BA3KUE, JKUPHBIE, C
IIPOCJIOSIMU TIECYAHUKOB MEJIKO3EPHUCTBIX
IIOJICBOLIIIATOBO — KBAPLIEBHIX.

Ka2gn

610

780

I'munbI CCPLIC, 3CJICHOBATO — CCPBIC, ITECHAHO —
AJICBPUTHUCTBIC, N3BCCTKOBUCTBIC, IINIOTHBIC C PCAKNMHA
MMpOCI0AMM IIECUAHHUKA, INNIMHUCTOI'0 aJICBpPOJIMTA.

Kosl

780

840

['nmuHBI TEMHO — 3€NEHBIE, CEPBIE, OTOKOBUIHBIE,
IJIOTHBIE, TEMHO — CEPBIE, C JIMH3AMU
CJ1a00CIIEMEHTUPOBAHHBIX MECYaHUKOB U TTIMHUCTBIX
PA3HO3EPHUCTBIX IIECKOB.

Kzip

840

910

['muHBI cepble. TEMHO — cepble, OIIOKOBUJIHBIE, IIJIOTHBIE,
TEMHO — cepble, C JMH3aMH C1a00CIEMEHTHPOBAHHbBIX
[IECYaHUKOB U TJIMHUCTBIX PA3HO3EPHUCTHIX ITECKOB

Kokz

910

920

['muHBI TEMHO-CEpBIE, TOHKOIOJIOCYAThIE, JINCTOBATHIE,
IUIOTHBIC

K1-2 pk

920

1710

UepenoBaHus 1eCYaHUKOB, TVIMH, AJIEBPOJIUTOB,
aprUJUIMTONOIOOHBIX TJIMH, PEAKO U3BECTHSIKOB C
BKJIFOUEHHUSIMU MEJIKUX YTIIe(PUIIMPOBAHHBIX
PACTUTEIBHBIX OCTATKOB.

K1 al

1710

1766

ApPruwsmThl cepbie, TIIOTHBIC, TIECYAHUKHU TJIMHUCTEHIE,
cepble, TEMHO—CEPbIe, MEJIKOCPETHE3EPHUCTHIE, KBAPI]
MOJICBOIIINATHBIC, HEPEJIKO C TOHKUMHU MPOCIIOSIMU U
JIMH3aMU apTUJJTMTOB U aJIEBPOJIUTOB.

K1 vr

1766

2176

qepeI[OBaHI/Iﬂ MNECYaHNKOB, APTUJINTOB U aJICBPOJINTOB

K1 tr

2176

2350

[lecuanuku cepbie, MEIKO3EPHUCTBIE, CIIOAUCTHIE,
KBapIl — MOJIEBOIINATHbIE, OT U3BECTKOBUCTHIX /10
U3BECTKOBBIX, CPEAHEKPEIIKUE. APTUITUTBITEMHO —
cepble, U3BECTKOBUCTHIEC, MACCHUBHBIE,
CPEIHEUKPEMOCTH.

J3bg

2350

2455

AprusumiTsl TEMHO — CepbI€ 10 YEPHBIX, y4aCTKaMU
AJICBPUTHCTBIC, U3BECTKOBBIEC KPEIIKUE; [IECYaHUKU
CEpbIE, CBETIIO — CEPBIE, MEJIKO U CPEIHE3EPHUCTEIE,

J3vs

2455

2610

IlepeciianBanue aprujuIMTOB CEPBIX, TEMHO — CEPBIX
AJIEBPUTHUCTBIX, KOCOCIOUCTHIX U KBapPI
ITOJIEBOLUIIATOBBIX U AJIEBPOJIUTOB CEPBIX.
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Tabmuna A.3 - ®u3nK0o-MeXaHWYECKHE CBOMCTBA TOPHBIX MOPO/I MO pa3pe3y CKBAXKUHBI

2 el 4 | 2 S
SIS G E S adE)El &
= A S = 3) Al Bl @ o= 2 aTeropus
Nuaexc £ =l 25 3) S o5 S8 =
crpariroa | FHTEpBATL, M Kparkoe = § g2 2 = g 25 E s MOpojbI 10
P P HA3BAHME S o E= = = | 5|52 & g2 | npombicaosoii
¢puyeckor ro - = E_ z = = S 5| R X E (- Kjaaccupukanuu
pHOU ) s o = © Q| = ©
onoapas- HOpOIBI = = =3 =) % @) o <
neJIeHUs = = — S
oT hi (1)
1 2 3 4 5 6 7 8 9 10| 11 | 12 | 13 14
Q 0 20 [IECKU 2,0 - | 2500 5 0 0 - 2 10 MATKast
TJINHBI 2,2 30 0 90 0 10 4 04 MATKas
Pgs-Nnk 20 210 0 90 0 25 4 04 MSATKAas
rymHbl tecku | 2,22,0 | 30 1000 10 0 0 ) 9 10 STKAS
PO-Pg:cd | 210 | 430 0 |10 | o0 25 | 4 | 04 MATKast
rJIMHEI iecku | 2,22,0 | 25 50 10 0 0 ) 9 10 Iy
Pg.ll 430 560 5991 10| O 100 0 10 | 4 | 04 MSITKasI
PIMHBLHCCK | 2,262 15| 5 | 50 | 0 10| 3 | 06 MATKAs
Pgtl 560 610 TJIMHBI 9991 25 0 95 0 0 25 | 4 | 04 MsTrKas
QJICBPOJIUTHI 115 10 50 0 10 | 3 | 06 MSTKast
K2 gn 610 780 TJIMHBI 2999 20 0 90 10 0 30 4 04 MsTKast
aJIeBPOJIUTHI 121 15 20 10 35 06 MsITKast
K2sl 780 840 [JINHBI 9991 20 0 95 3 30 4 04 MATrKas
MECYAHUKH ’2 0’ 21 20 10 3 0| 35 3 10 MTKas
MIECKU ’ 20 10 3 - 2 10 MATrKas




[Tponomxenue Tadauisl A.3

K2ip 840 910 CMHLL ek | 2.2 1 20 0 100 2 30 4 04 MSTKas
Y 50 5 2 35 10 MsITKast

K2kz 910 920 TJINHBI 2,2 20 0 90 10 40 4 04 MATKas
K1-2 pk 920 1710 MECHAHUKH | 5 15 o 25| 500 10 5 100 | 4 10 cpenHsis
TJIMHBI ’2 2’ 15 0 95 3 50 | 4 | 04 CpemHss

aJIeBPOJIUTHI 2’ 3 18 | 100 15 4 100 3 | 10 cpenHsis

apTUJUTUTHI ’ 13 0 95 3 80 3 06 CpeIHsIs

K1 al 1710 1766 APrUUTEL | 5 40 o 12 0 97 3 100 | 3 06 CpenHsis
MECUYAHUKH 124 300 5 3 150 | 3 | 10 CpeaHsist

K1 vr 1766 2176 MECYaHUKH | 5 5, 3 22 | 200 15 2 150 | 3 10 CpenHsis
aJIeBPOJIUTHI ’2 4’ 16 | 100 15 2 140 | 4 10 CpenHsis

apPTUJUTUTHI ' 12 0 95 2 100 | 3 06 CpenHsis

K1 tr 2176 2350 MECYAHUKH | 5 5y 4 22 | 300 10 3 i 3 10 Cpenuss
apTHJITATHI 12 0 95 3 06 cCpenHsist

J1bg 2350 2455 APrUIATEL | 5 45 o 10 0 90 5 150 | 4 06 Cpenuss
MeCYaHUKHU 115 ] 200 3) 0 20 | 4 10 CpenHsis

J1vs 2455 2610 aPrULTEL | 5 45 o 3) 0 95 0 20 | 4 04 TBEpaAs
AJICBPOJIUTHI 115 10 10 0 25 3 03 CpeIHsIs




Tabmuua A.4 - IIporHo3 naBiaeHUM U TEMIIEPATYP MO Pa3pe3y CKBAKUHBI

HNunex | UurepBa I'pazuenT
c I, M
crpar I'mapopa3s T'opHoro TeMIze-
u- ILnacroBoro | IlopoBoro pbiBa apenusi | PaTypa B
rpagu JaBJICHUS, JaBJICHUA, nmop o, A Jont? OHIIE
- krc/emHaM | ro/om?HaM. | kro/em?ma | oo oM
oT a0 Ha M HHTEP-
YeCKOor M 0
BaJa, "C
omoap oT 10 oT | 10 OoT | A0 | OT | [0
a3-
aesa
1 2 3 4 5 6 7 8 9 10 | 11 12
Q 0 20 0,&0 0,00 | 0,0 | 0,100, 0,2 | 0,2 | 0,0 | 0,21 20
EES_N 20 | 210 O,SLO 0,100 | 0,100 | 0,100 | 0,2 | 0,2 | 0,21|0,22 23
Pg.- 210 | 430 0,10 | 0,100 | 0,100 | 0,100 | 0,2 | 0,2 | 0,22 | 0,22 23
Pgs cg 0
Pgll 430 | 560 0,30 0,100 | 0,100 | 0,200 | 0,2 | 0,2 | 0,22 | 0,22 23
Pgatl 560 | 610 0,&0 0,100 | 0,100 | 0,200 | 0,2 | 0,2 | 0,22 | 0,22 31
Kaogn 610 | 780 0,30 0,100 | 0,100 | 0,100 | 0,2 | 0,2 | 0,22 | 0,22 34
Kosl 0,10
780 | 840 0 0,100 | 0,100 | 0,100 | 0,2 | 0,2 | 0,22 | 0,22 34
Kalp 840 | 910 0,5[0 0,100 | 0,100 | 0,100 | 0,2 | 0,2 | 0,22 | 0,22 37
Kokz 910 | 920 O,SLO 0,100 | 0,100 | 0,100 | 0,2 0,2 10,22 0,22 37
K12 pk 920 1(7)1 0,110 0,101 | 0,101 | 0,101 | 0,18 | 0,18 | 0,22 | 0,23 65
Kial 171|176 | 0,10 | 0,102 | 0,102 | 0,102 | 0,18 | 0,18 | 0,24 | 0,22 68
0 6 2
Kivr 176 | 217 | 0,10 | 0,102 | 0,102 | 0,102 | 0,18 | 0,18 | 0,23 | 0,23 84
6 6 2
Kitr 217 | 235 | 0,10 | 0,102 36
6 0 2 0,102 | 0,102 | 0,18 | 0,18 | 0,23 | 0,23
Jibg 235 | 245 | 0,10 | 0,102 | 0,202 | 0,102 | 0,17 | 0,17 | 0,23 | 0,23 36
0 5 2
J1vs 245 | 261 | 0,10 | 0,102 | 0,102 | 0,102 | 0,27 | 0,17 | 0,23 | 0,24 87
5 0 2
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Ipuiaoxenue b
(O06s13aTenbHOER)

XapakrepucTuka ra3oHe)TeBoOIOHOCHOCTH MeCTOP O:KAeHus (I10IATH)

Tabmuna b.1 - Xapakrtepuctuka ra30He()TEBOJJOHOCHOCTH MECTOPOXKICHUS
(TutoTaaM)
WNuTeppain I'az0BbI | OTHOCHTCS JTH K
171 MCTOYHUKAM
140391 (S
dakTop | BomocHaOXKEHHS,
CTpaTurp Cobon
Tun . (s KpaTkas
aduueck [InoTHOCT®, HBIN
OT | 0 | KOJUIEKTO 3 He(TSH | XapaKTepUCTUKA
oro KI/M JeOHnT,
nozpasa pa /eyt BIX XUMHUYECKOTO
TacTo | cocrasa (i
eIIeHUS
B), BOJISTHBIX
M3/M3 | TOpPU3OHTOB)
1 2 3 4 5 6 7 8
Hedrenocnoctn
fO1 233 2540 | nopoBbIit 0,74 120 30-40
BomonocHOCTE
171 . OtHocurcs,
Kiopk | 920 [TopoBerit 1010 50-300 — .
0 XJIOPHATPUEBBIN
K| 174170 moposmii | 1010 120 | - Ornocures,
6 6 XJIOpHATPUEBBIT
Ki | 22|23 nopoesit | 1010 | 2228 | - | OmocmTed
0 0 XJIOPHATPUEBBIN
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Ipuiaoxenue B
(O06s13aTenbHOER)

30HbI BO3MOKHBIX OCJT0KHEHUH

Tabmuua B.1 - Bo3MoXXHbBIE OCIIOXKHEHUS IO pa3pe3y CKBaXKHHBI

HNuTepBanbl

3ajieraHmsi, M

oT

a0

Buj ociaoxnenust

YciaoBusi BOBHUKHOBEHHUS

0

600

[Tornomenue 6ypoBoro
pactBopa

VYBenumueHue MIOTHOCTH NMPOMBIBOYHON
KHJIKOCTH ITPOTUB MIPOCKTHOM, Perpeccus Ha
riact 6onbire 20 % cBepX ruapOCTaTUYECKOro
JIaBJICHUSI
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Hpuiaoxenune I'.1
(O06s13aTenbHOER)

CoBMenieHnblid rpaguk qaBjeHUi

['pagneHTE JaBTeHHH, 3TM/M KOHCTPYKIHS
CRE&AHHHBI
4 0,101 0,102 0.150,17 0,18 0.2
I [ I I ¥
0 4
[; ©3239
5
o
IJ
o
o
o
o
o
250 F
— |
|
e——
@219,1
I
|+
b
I
s
b
I
s
|#
IJ'
2570
|
01889

Pucynok I'.1- CoBmenieHHbIM rpaguk JaBajieHus



Ipunoxenune I'.2
(O06s13aTenbHOER)

Pacuer ANAMETPOB CKBAKUHLI U OﬁcaI[HLIX KOJIOHH

#3937
g 3239
& 2191
2 1397
L
Hangabmenue - 30m
1
KOHOKIMaP B 950 M
l o o
150 m
1 1 !
IKCNAAMALLOHHR | o]
KOA0HHG 2570 m
|
& 1889
@ 2953

Pucynok I'.2 - KoHCTpyKIIHSI CKBaXKHHBI
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Ipunoxenune /1.1
(O06s13aTenbHOER)

Bb100p nmopoxopaspymammero HHCTpyMeHTa
Tabmuua 1.1.1 — XapakTepucTHUKU OYpOBBIX J0JOT 0 UHTEpBajIaM OypeHus

HNuTepBan 0-30 30-950 950-2570
[Iugp no10Ta 393.7GRD1 | BUT 295,3 | BUT188.9B613
11 BT 419 CP MTBX
Tun gosora RC PDC PDC
JluameTp nonora, Mm 393,7 295,3 188,9
Tun ropusix nopoa M M, M-C C
IpucoeanHUTEIBH IocCTt 3-177 3-152 3-117
asi pe3p0a API 7-5/8" Reg | 6-5/8" Reg 4-1/2 Reg
Jamna, m 0,4 0,39 0,25
Macca, Kr 180 70 45
Pexomenayema 18 11 6
G, Tc |
IlpenenbHas 23 14 8
Peomenayema | 945160 | 145-180 180-200
N, 00/MuH |
IIpeneabHas 160 400 200

Tabmuua J1.1.2 — XapakTepUCTHKH HAJIJOJOTHBIX KalMOpaToOpoB MO HMHTEpBAJIAM

OypeHus
HutepBan 0-30 30-950 950-2570
bes K188.9CT-
11} KJIC-295,3
HPP KkauOpaTopa Kanmuoparopa ¢ H152/M152
Co
- C npsambiMu
Tun kanudparopa CIUPAITEHBIUM
JIOTIOCTSIMH
JOTaCTAMU
JMuametp kaaudparopa, MM - 295,3 188.9
Tun ropHbIX Mopox - M, M-C C
s . rOoCT - 3-171/3-171 | H117/M117
P NS _ 65 /8 FH/ 65 _
P /8 FH
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Hpunoxenue /1.2
(O06s13aTenbHOER)

Bb100p KOMIIOHOBKM U pacyeT OYPHJIbHON KOJIOHHBI

Tabmuma J1.2.1 — KHBK mns 6ypenus cexumm oy HanpasieHus (0-30 m)

Pe3n0 Tin
a COeIUHECHU
|
Tunopazme Tomn Hapyx. | Buyr. | (Hu3) (um3) Cym.Be
Ne p, auaMeT | AUaMerT
a, M Tun C, T
mudgp P, MM p, MM | Pe3bd
a COeIUHECHHU
s
(Bepx) (Bepx)
Bbypenue nox nanpasiaenue (0-30m)
Jlonoro
1 393,7(:.[3RD11 0,53 393,7 - 3-177 | Hunner 0.15
[lepeBogHuK 3-177 Mydra
2 M 3-177/171 0,517 219 89 3-171 Mydta 0,26
YBT 3-171 | Hunnens
3 YBT 12 219 112 0,36
229x100 JI 3-171 Mydra
TleneBoTHIK 3-171 | Hunmnens
4 I 5_175133 0,52 203 101 3-133 MydTa 0,46
3-133 Mydra
3-133 Mydta
bypunbpnas
5 TpyOa o
TEBK yeTba 127 107 3-133 | Humnmens 0,6
127x10 E
Tabmuna J1.2.2 — KHBK nns 6ypenus cexumu moq KoHAYKTOp (30-950 ™)
Pe3b0 T
a COeIMHEeH
Hapy:x | Buyr. us
Ne Tunopasmep, I['];HH . auame (113) (Hu3) Cym.Be
mudp v | AMamer | Tp, Pe3ns Tun ¢, T
P, MM MM COeIUHEH
(Bea X) 1
PV (mepx)

Bypenue nox kouaykrop (30-950m)
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[Tpogomxenue Tabauist [1.2.2

! 269.J9:[|§)E1)(()5T106CM 0,29 | 269.9 0 3-152 | Hunnenp 0,07
| Gy w22 g,
N THCIER
Kunaman 3-152 | Hunmnenp

4 Iggrigi%%% 0,6 203 67 3-152 Mydra 2,17
s | oo | og | e | o 312 Thmen g
S | ysrizmson | 0 | T8 8 0 V| 118
1 Do o5 | e T e
: Byﬁ);l;g:aﬂ To . _ 3-133 | Hunmens .

TBBK 127x10 E | Y™ 3-133 | Mygra |

Tabmuna J1.2.3 — KHBK ass Gypenus cekiuu moj1 SKCrryaTalfmoHHyo KoJioHHY (950

- 2570 m)
Pe3b0 Tun
a COCAUHEH
Hapy:x | Buyr. (um3) s
e Tunopasmep, | Jdaun . auame (HM3) Cym.Be
mudp a,M | A4amer | Tp, Pesné Tun C, T
p, MM MM a COCAUHEH
(Bepx) i
PV (mepx)
Bypenue nmoa 3kcmiyaTaiMoHHYI0 KOJIOHHY (950-2570m)
1 Homorto 1889 0,25 188,9 0 3117 | Hummens 0,045
Kamub6parop KC 3-117 | Mydra
2 1889 CT 0,44 146 08 3-117 | Hunnens 0,087
JlBurarens i 3-117 | Mydra
3 JI'P-165,7/8,49 8,6 166 3-133 | Mydra 11
Kianan 3-133 | Hunmens
4 oOpaTHbBIN 0,51 162 72 1,17
KO-162 3-133 | Mydra
[lepeBonHMK 3-133 | Hunmens
S MI121xH133 04 163 80 3-121 | Mydra 12
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[Tpopomxenue Tabauisr [1.2.3

YBT 3-121 | Hunnens
6 YBT 146x68 J1 60 146 68 3-121 | Mydra 7,39
[TepeBogHUK 3-121 | Hunmnens
T MizsxHI2l | 00 | 1461 98 s T Mygra |
BypunbHas To 3-133 | Hunnenp
8 Tpyda 127 - 87,67
TBBK 127x10 E | Y™ 3-133 | Mygra
Tab6mumna J[.2.4 — KHBK s ot6opa kepHa (2425-2545 m)
Tun
Pe3b0
2 COeTUHEH
Hapyx | BuyrT. (amm3) us
e Tunopazmep, | Jaun . auame (1u3) Cym.Be
mudp a,M | AMamer | Tp, PesnG Tun C, T
P, MM MM 2 COeUHEH
ust
(Bepx) (Bepx)
OT100p kepHa (2425-2545m)
Jomnoro BUT i
1 188 9/80 B613 0,25 | 1889 3150 | Mygra 0.012
KG%H‘C’;;SSEHH 3-150 | Humnmens
2 CK-136/80 18 136 80 3108 | Mygra 414
«TPUAC Y
VBT 3-108 | Hunmenn
3 YBT 133x64 ] 24 133 04 3-108 | Mydra 4343
ITepeBogHuK 3-108 | Hunmens
41 mixaiz | 0% ) 1881 80 o Mygra | O
bypunbHnas Jlo 3-133 | Hunmnens
5 TpyOa 127 - 123,8
TEBK 127x10 E | Y7 3-133 | Mydra
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Hpunoxenune /1.3
(O06s13aTenbHOER)

O0ocHOBaHUE THIIOB M KOMIIOHEHTHOI' 0 COCTaBa OyPOBbIX PACTBOPOB

Tabmuna J1.3.1 - [TapameTpsl 6ypoBoro pactBopa o MUHTEpBajam OypeHus

HNurepBan
1o CTBOJY, ITapameTpsbl GypoBOro pacTsopa
M
Tun CHC | Bono-
pacTBOpa IlinorHoO 10 oraat Conep-
- o | erm ¥YB, | IIB, | JHC, | cek/ a, Ly | AaHue
8 ’ ¢ | cIIz3 | alla 10 em3/3 | P necKa,
r/cm3
MuH, | 0 MUH %
nlla
bearo- 1o | 30 | 119 40| - | - | - - -] <20
HUTOBBIN
[Tommmep-
riaauctel | 30 | 950 1,15 35| 18 80 | 20-60 10 9 <15
i
[Tonmumep-
rimHUCTE | 950 | 2330 1,07 30 | 16 70 | 20-60 10 9 <15
i
KCL/monu
~MOPHBI 9330|2570 | 1,09 | 40 | 110 | 60 | 30-40 | <6 | 8 | <05
(6uoromm-
MEpPHBIN )
Tabmuna J[.3.2 — Omnwucanre KOMIOHEHTHOTO COCTaBa OypOBOTO pacTBopa IO

WHTEpBaJIaM OypeHHUsI

HNuTtepBan o

Tun pactBopa CTBOJIY, M KoMmrmoneHTHBIM cocTaB 0ypoBOro pactBopa
oT Ho
. Texunnueckas Bona, Kayctuueckas cona,
beHTo- HUTOBBIN 0 30 A 4 g
I'muaononpowmok, Lemnoron-@
o Texnuueckas Boga, I mmaonomnpoiok, bapur,
[Tomumep- raunucteiii | 30 950 ! P P
[Tommakpunamua, [TAI] HB, Maru6urtop
Texunueckas Bona, Kayctuueckas cona,
[Tomamep- rmuaucTeid | 950 | 2330 I'munononpomok, [omakpunamun, [TALL HB,
Nuruburtop
Texunueckas Bona, Kaycruueckas cona,
. Kcanranosas kamens, KCL, Kpaxman, Maru6urop,
KCL/nonu- mepHbIit
.\ |2330| 2570 CwmaswiBarorias g1o0aBka, Kapbonar, KaabIus 5
(6uononu- MEpHbIN)
Mkp, Kap6onar kaneums 50 mxp, Kap6onar
kanbius 150 mxp, baktepunua, [lenoracurens
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Tabmuna J[.3.3 — IlorpebHoe xkomuecTBO OypoBoro pactBopa moa uarepsan 0-2570

M
HanpasJiienune Buyrpenuuit
Huametp O6bem

HNurepBain JnmuHa 0]

OypeHusi, M WHTEPBAT AIOJIOTA TOZ npeasiaymei | K CHBQKIHET B

YP 2 = HHTEPBAJI, N Kanept KOHIIE

a, M. obcagHON 3

OT hi (o) MM. WHTEpBaJia, M°.

KOJIOHHBI, MM.

0 30 30 393,7 - 1,2 4,46
PacuetHbie moTepu 6ypoBOro pacTBOpa Mpu GHILTPALIUU V pua =0,36
PacuetHbie nmoTepu 6ypoBOTro pacTBOpa MPH OUUCTKE Vior =3,11
PacueTHbie motepu 0ypoBoro pacrsopa npu HapamuBanuu u CI10 Veno = 0,15
O06BeM pacTBOpa B KOHIIE OypeHUs MHTEpBaJIa V1 =12,93
O0beMpacTBOpa K NPUTOTOBJIEHHIO: Vep =16,55

PexomeHnyembiii 00beM pacTBopa JIsl IEpeBoa Ha CIISAYIOIINI
WHTEpBaJ

VnepeBl = 6,46

Konaykrop TnameTp Bryrpennun O6nen

HutepBandype )
JITMHAWHT | J10J10TA MO . CKBa)KUHBI B
HUS, M. npeabIaymed | Keasepu.
epBaiia, M. | HUHTEpBal, N KOHIIE
oOcagHoOU 3
oT hi (o MM. UHTEpBaJa, M°.
KOJIOHHBI, MM.

30 950 920 295,3 3053 ]iz4- 80,14
PacuetHbie noTepu OypoBOTo pacTBopa Mpu GUIbLTpalluu V pua =8,40
PacueTHbie moTepu OypoBOro pacTBopa NpH OYUCTKE Vior=54,34
PacueTHbie motepu 0ypoBoro pacrsopa npu HapamuBanuu u CI10 Veno =4,6
O0OBeM pacTBOpa B KOHIIE OypeHUs MHTEpBaJIa V> =164,27
Oo60mast norpeOHOCTH OYpPOBOIr0 pacTBOPAa HA HHTEpPBAaJIe: Vep =231,61
[Inanupyembiii 00beM MEepeBeACHHOTO PacTBOPa C MPEABIIYIIETO v ~6.46
MHTEpBaNa nepenl ~5s
O0bemMpacTBOpa K NPUTOTOBJIEHUIO: V, =225,14

PexoMmenmyembiii 00beM pacTBOpa JJisl IEPEBO/IA HA CIEAYIONIUN

VnepeBZ =82,14

UHTEpBaI
IKCILI. Jnaverp BuyTrpennnii O6Bem
KOJIOHHA Jnnaa %]
Wutepan WHTEpPBaI AOJIOTA TTOR npenbiaymen | Keaseps. CHBAAHHBL B

OypeHus, M. a, M. uHTCepBal, o0camHOM KOHme 3

MM. WHTEpBaja, M>.
oT hi(s) KOJIOHHBI, MM.

050 | 2330 | 1380 188,9 198,9 o 82,76
Pacuetnbie moTepu 6ypoBOTO pacTBOpa MpH PHIBTpALIUU Vpua =8,98
PacuetHblie moTepu 6YpOBOTO pacTBOpA MPH OUYHMCTKE Vior =38,26
PacueTtHbie motepu OypoBoro pacrsopa npu HapammBanuu u CI10 Veno =6,9
OO0BeM pacTBOpa B KOHIIE OypeHHUS HHTEpBAJIa V3 =169,51




[Tponomxenue Tabmuuml J1.3.3

O0mas noTpedOHOCTH OYypOBOro pacTBOpPa HA HHTEPBaJIe: Vep =223,65
[Inanupyemsiii 00beM MEepeBEIEHHOI0 PacCTBOPA € MPEAbLAYIIETO _
VnepeBZ —82,14
WHTEpBaJIa
O0beMpacTBOpPa K NPUTOTOBJICHHUIO: Vi3 =141,51
IKCILI. Tuamerp BuyTrpeHHnii O6eM
KOJIOHHA Jnnaa %]
HNutepBan VHTEPBAI JL07I0TA TION npeasiaymei | K CKBKMHBL B
MHTEPBAJL, N KABEPH: KOHIIE
OypeHusi, M. a, M. oOcaHoM 3
MM. WHTEpBaJIa, M°.
oT 110 KOJIOHHBI, MM.

2330 2570 240 188,9 198,9 1,2 37,57
PacueTHbie moTepu 0ypoBOro pacTBopa Mpu GuiIbTpaluu Vgua =1,36
PacueTHbie moTepu OypoBOro pacTBopa Npu OYUCTKE Vior =5,80
Pacuernsie norepu 6ypoBoro pactopa npu HapamuBanuu u CI1O Veno =1,2
OO6BeM pacTBOpa B KOHIIE OypeHHUs MHTEpBaJIa V4 =79,14
Oowmas morpedHOCTH OypOBOr0 pacTBOPa HA MHTEpPBaJIe: Vep =87,50
[Irarupyembiii 00beM MEPEeBEICHHOTO PACTBOPA C MPEABIAYIIETO v -0
MHTEpBAJIA nepes3
O0bempacTBOpa K NPUTOTOBJICHUIO: V4 =87,50

Tabmuua /1.3.4 — IlorpeOHOE KOJIMYECTBO XUMHYECKUX PEAreHTOB

Yhak IToTpedHOE KOJINYECTBO peareHToB
Haumenos OBKA H K 3
aHHe Ha3nauenue . anpasi OmAyK RETL. Hroro
H3M. eHHe TOp KOJIOHHA
MaTepuajia
KT KIT | yOo | KT |y | Kr |ym| Kr |yno
Kaycrnuec
xasi cona PerynmupoBanue Memo | 16,0 1 120 5 336,0 13 4723 | 19
IICIIOYHOCTH Cpeabl | K, 25 7 ,20 3
[Ipuanue pacTBOpY
['muHomONp TUKCOTPOITHBIX Metuo 200 961 8689, 2031
. K, 2 | 63|10 9 21
OIIIOK CBOWCTB, CHM)KEHHE 8,36 58 4.3
1000 1
GbUIBTPATOOTIAYN
LemmoTon- Kontpons Mermo 803, 144 1522
o TOTJIOIICHU I K’ 34 1124115 7,8 16
1000 47 ’
Crabunuzatop,
peryisaTop
[Tomn- Mermo 120 1241
AKpUIAMIT bunpTpanuu u K, 25 20 5 4 512443 10
PCOJIOTHYECKHUX
CBOICTB
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[Tponomxenue tadauisl J1.3.4

120
Perymstop Meito 1241, 2443,
HATTHB bunsTpanuu K, 25 2210 48 37 50 4 %8
IlogaBnenue
IIPOIIECCOB Bouka
Nuarudutop TUApATAIlIN U 200 6991 4 (6991 4
HaOyxaHUs ’
TJIMHUCTBIX TTOPOJT
ITpunanue
Kcanrtanosa pacTBOpY Merio 405, 405,7
TUKCOTPOIHBIX 17 17
s1 KaMeb . K, 25 76 6
CBOWCTB, CHI)KEHHE
bunbpTpaTooTIAUH
IlonaBaenue
MPOLECCOB Mermo 5635 5635,
KCL TUApATAIN U K, 50 6 50 6
HaOyXaHHUsI 1000 ’
TJIMHUCTBIX TTOPOJ
Perymstop Merto 2028 2028,
Kpaxman bunpTpanuu K, 25 78 3 78 3
CmMma3sbIBaro CHMXeHue Bouka 2479 2479,
as ko3 (pdunreHTa 13 13
200 ,62 62
n00aBKa | TPEHUS B CKBOXKHHE
PerymupoBanue
Kapbonar IUIOTHOCTH, Mermo 1690 1690,
KaJIbIHA 5 K, 2 2
KOJIbMAaTaIus ,65 65
MKD 1000
KaHaJI0B
Perynuposanue
KapOomar |- = oo, Memo 2817 2817,
Kanpusa 50 K, 3 3
KOJIbMAaTarus 5 75
MKp 1000
KaHaJI0B
Perynuposanuenino
Kapoonar THOCTH, Meuo 2817 2817,
kanpiusg 150 K, 3 3
KOJIbMaTalusIKaHal 75 75
MKp o8 1000
3aH11/ITa0TM£/IKpo6H Bouka 56.3
Bbaktepuiu| ooruueckonaecTpy 200 5 1 56,36 1
KLU
[lenoracure| [IpenorBpamenuen | bouka 56,3
1 (56,36 1
Jb €HO0Opa30BaHUs 200 6
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Ipuinoxenue /1.4
(O06s13aTenbHOER)

I'mapaBianyeckasi nporpaMMa NpoMbIBKH CKBAKUHbI

Tabnuna J1.4.1 — Pacuer nmapameTpoB 3a00ifHOT0 IBUTaTEssl IO MHTEpBajaM OypeHUs

UurepBan | 0-30 | 30-950 950-2570
HcxonHble 1aHHBIE
Dy, M 0,3937 0,2953 0,1889
K 0,3 0,5 0,4
Kk 1,2 1,38 1,1
Vip, M/C 0,15 0,12 0,1
Vu, M/c 0,0083 0,0083 0,0042
dor, M 0,127 0,127 0,127
Oyax, M 0,203 0,235 0,166
Qumiax, M 0,0254 0,0127 0,0111
n 3 5 6
Vimvmn, M/C 0,5 0,5 0,5
Vinmax, M/C 1,3 1,3 1,5
Pem — Pps r/CM3 20 20 20
Pp, T/em® 1121 1121 1211
P, T/cM® 1070 1070 1070
Pe3yabTaThl MpOeKTHPOBAHMS
Qy, /e 36 34 11
Q2, a/c 17 8 0,9
Qs, a/c 147 66 13
Q4, a1/c 66 40 9
Qs, a/c 44 37 39
Qs, J1/c - 19-57 17-39
Tabmuma J[.4.2 - IlpoexktupoBanue oOjacTel IOMyCTUMOTO pacxoja OypoBOro
pacTtBopa
WurepBan | 0-30 | 30-950 | 950-2570
Hcxoanbie 1aHHBIE
Qq, a/c 36 34 11
Q2, i1/ 17 8 0,9
Qs, J/c 147 66 13
Q4, a/c 66 40 9
Qs, a/c 44 37 39
Qs, d/c - 19-57 17-39
O0s1acTH 10MYCTUMOr0 pacxoaa 0ypoBoro pactsopa
AQ,a/c | 17-147 | 8-66 | 0,9-39

3anpoeKTHPOBaHHBbIE 3HAYEHHS pacxoaa OypoBoro pacTreopa
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[Tponomxenue Tadauist J[.4.2

Q, w/c | 64 | 40 |17

JlonoJIHUTE/IbHbIE TPOBEPOYHBIE pacyeThl (OIlEHKA C031aBA€MOro MOMEHTA HA
3200 HOM JBHTaTeJIe)

Qm, a/c - 57 38

p1, Kr/m® - 1000 1000
Pap, KI/M° - 1150 1080
M, H*m - 21500 15500
M, H*M - 36000 13800

99



Ta6J'II/II_[a I[43 - FI/II[paBJ'II/I‘-ICCKHe IMTOKAa3aTCJIN ITPOMBIBKH CKBAKHMHBI

HNuTepsain no Haunmensima ['mApOMOHUTOPHBI
CTBOJY, M Bupa TexHO- | S CKOpOCTH | Y IEJIbHBI € HacaJIKu MontHocTh
o Cxopoctb
JIOTIMECKO | BOCXOZAMIET | H pacxof, | cpabarpiBacMa
. XeMa IMPOMBIBKH HCTCUCHUS
oT 110 i 0 IOTOKa B | J1/C Ha cM2 s Ha JOJIOTE,
Kon-Bo | uametp , M/C
(Bepx) | (HM3) | ONEpalUu | OT- KPBITOM K.II. n.c./am2
CTBOJIE, M/C
Ilox HanpaBJieHUE
0 | 30 | BYPEHWE | 042 0.046 | PPHPEPHIHA T4 16 92,4 2,41
IToxg KOHAYKTOP
30 | 950 | BYPEHME |  0.65 0.076 | EPHCEPHMHA 1 10 92,4 3.87
IToa YKcIuTyaTAlJIHHYI0 KOJTOHHY
050 | 2570 | BYPEHHME |  1.04 0078 | FPHOEPHIHA 1 7 94,2 3.89
Otbop xepna _
2425 | 2545 | ©OTO0P 0.98 0.073 | MEPUPEPHIHA | g 7 88,7 3,25
KepHa !




Tabnuia J[.4.4 - PexxuM paboThl OypOBBIX HACOCOB

HuTepaan PexxuM paboTeI OypoBOro Hacoca Cymmapha
TI0 CTBOILY, B o 1
M Texlg)- 3 IPOU3BOJ
OMTIECKO o 2 - Junamerp Homyctum Kosddumue LII/ISJ'IO IIpousson -
(Bepx | (Hi3 1 é JI | BIX BTYJIOK, | IaBIEHHE, HaHOJI;I}TIeHI/IsI X XOIOB | TENBHOCTD, | HacOCOB B
) ) oncpatiin MM Krc/cm2 B MHUH. /e HHTepBAJIe
, 1/c
0 | 30 BVPIEHH VIJE]?OT' 2 | 100 170 214 1 100 27.88 55,76
30 | 950 BVPE]?HH ygg;oT- 2 | 100 150 280 1 100 21.76 4352
950 287 BYPEEHH ygIgOT' 1 | 100 150 280 1 100 21.76 21.76
2425 | 294 | Otbop | VHBT- [, |44, 150 280 1 80 20,48 20,48
5 KepHa 950




Tabnuna J1.4.5 - Pacnipenenenue notepp J1aBjieHU B IUPKYIISIIMOHHOM CHCTEME

HuTepsai o

JlaBneHnue Ha

[ToTepu naBieHus (B Krc/cM2) Juisl KOHIIA MHTEpBAJia B

CTBOTY, M Bun TEXHO™ | oske B KOHLIE Dnementax KHBK O6Bs3ke
JIOTHYECKOU Bypunbhoit | KosnbiieBom OypoBoit
HHTEpBAIa,

Or Ao orepanuu I(FCI/)CMz Hacankax | 5. < oM nsuratene | KOJNOHHE | IPOCTPAHCTBE | YCTAHOBK
(Bepx) (HU3) JI0JI0Ta "
0 30 BYPEHUE 71,7 60,1 0 1,5 0 10
30 950 | BYPEHUE 157,7 57,9 49,3 37,9 2,6 10
950 2570 | BYPEHUE 136,2 57,2 28,6 24,2 20,9 5,2
2425 2545 | Ot6op kepHa 1134 50,7 0 27,5 30,6 4,7




Ipunoxenue E.1
(O06s13aTenbHOER)

TexHOJI0Orn4ecKas cxeMa 00BSI3KH HEMEHTHPOBOYHOI'0 OﬁOpy)IOBaHI/Iﬂ

W A0H

00s

Wb

EHHHKF TEMEHT

b BOLTIEENR TR
=t J[EEEH DODIH ¥ ECICE NSMSETEOTD PECTEODE

e 3 ST ST MR 12 TEHK
¥ {hH0H = = = JHHHACT OYpOEOTD HA0OCE

WOO = = o JIHEHAMNA DomavH Gydepsoll EHIMOTH

m IesteRT HOPA MNOTHOCTH | st TTi H S IR TOMAYH EPOMLE EOMHON EHIEOCTH

m {WiTaT Y= K HED 1ASHT

Pucynok E.1 - TexHonorudeckasi cxema 0OBS3KH [IEMEHTUPOBOYHOTO 000pYA0BaHUS

[RYTH Tl

- ——
@%—I
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HMpuinoxenue U
(O6s3aTenbHOE)

OpranuzanuonHas cTpykrypa ynpasienus npeanpusatus OAQO "Tomckraznpom'

| FreHepanbHbIA QUPEKTOP |

I
LMpekTop No raBHbIA reoor- HayanbHWK YyNpasaeHHa no FNaeHblA MHAeHep-1MH AdupekTop no HauaneHWK ynpasneHma
IHOHOMMHE W PrHAHCaM 3am.reH. gMperTopa DypeHM-3aM.reH. JMperTopa 3am.reH. JMpeRTopa obecneueHuo HanpOBON NOAWMTHHK
— npoU3IBOACTEA
np;ameuue TEXHONOTHA | |
o6 HedTH
cay0a rnaeHoro al il ¥NpagNeHHe CTPOMTENDITES [ USHTRREHER HHXEHERHO- ynpaenesne MTD YNPEENEHHE KB AD0ECH NOMAHTHEM
Gyxrantepa  PEMOHTE CKESHMHE TEXHONOTHYECKaA chyba
OTAEN fvm. [yNpaEneHHE reEcnorim
HOHTPOMA H KDHTEW‘“ Ef . | |ynpaenerke skcnAyaTaLHK Oraen -
Mnaxoeo-GioaeTHos pazpatamon ankmm ofbekToe Hedregoborm AETOMATHIALMK, -
HedTH CERZM M Orgen aAMHHHCTRETHEHO-X0ZARCTEEHHOMND W
¥MpasneHue WHEEOPMIUMOHHB couuanoHo-GuToeoro obecne4eHmMA
. | l¥npaenexue NnogroToeku TEXHOADIHI
HedTH U raza =
Ha4danbHKWK YyNpaeneHWA No [P —————
PexnMy 1 oxpaHe- CTROWTENECTES
3amM.reH.guperTopa
_||:.l1~,r=-xl'}a TNEEROID MEXEHHKE | | cny:«Ba rnasHoro Byxrantepa |
| [¥NpaEneHHe No pERMMY W 331uTE
MHGOPMELUHH -IMYH{EE TM3EROrC METPOAOIE | I oTaen y4eTa OCHOBHEX CPEACTE M MHEBCTHLMA
_||cpu,quqetkuﬁ oTaen
HMpou BED'qETfEHHD' ﬂm,qen VHETE PESNMIILMH M SETPAT
YNPEEARHHUE NPOMBHLLAEHHON, TEXHWHECLKHH OTA 30
Hnomsaprod GesonacHocTi |
DHPYHEOWENR Cpeap npasnNeHHe SHEProcHabxeHnA |-{+anoroewit oraen
M TennoecgocHa BHEHHA
[ mapkwpeRgepckHi oTgen P——
“mu,qepuuﬁ HOMMWTET
| |oTaen y4eTa pacueToec
L| ynpaeneHue MMy ECTEEHHBIX NEpronasom
OTHOWEHWH

Pucynok U.1 — Opranusanumonnas crpykrypa ynpasieHuss OAO «Tomckraznpom»



Hpuiaoxenue K.1

(O06s13aTenbHOER)

Pacyer HOpMATMBHOI0 BpeMeHHM HA CIIYCKONOAbeMHbIE ONepanuu
Tabnuna K.1.1 - Pacuer HOpMaTuBHOrO BpEMEHHU Ha CITYCKOMOIbEMHbIE orepalui

Hcxonuble 1aHHbIE U3 Hcxonnble 1aHHbIE U3 COOPHUKA s =)
HOPMATHBHOI KapThbl YHB na CI10 E 5
— =

2 = = = S =& = _ = = - REE

g & S5 258 %cS| 385 58 25 SzF a2
Eéw :&Q.gﬂg..“ T R =S :& = 2 go
= =8 = = = = =8 a =

1 2 3 4 5 6 7 8 9
HaIpaBJICHUE ?(,)(-) 393,7| 570 11 24 0-30 0,0116 0,35
30-100 0,0117 0,82

100-200 | 0,0128 1,28

200-300 | 0,0141 1,41

300-400 | 0,0141 1,41

oo | 2053 2090 | 12| @ | 100 oo 1
600-700 | 0,0153 1,53

700-800 | 0,0154 1,54

800-900 | 0,0155 1,55

900-950 | 0,0161 0,81
Hroro 13,26

950-1000 | 0,0161 0,81

1000-1100 | 0,0172 1,72

1100-1200 | 0,0183 1,83

1200-1300 | 0,0185 1,85

1300-1400 | 0,0188 1,88

1400-1500 | 0,0194 1,94

950 1500-1600 | 0,0205 2,05
DKCruTyaTanu 1600-1700 | 0,0225 2,25
OHHast 257 2159 | 1370 | 12 32 | 1700-1800 | 0,0228 2,28
KOJIOHHA 0 1800-1900 | 0,0235 2,35
1900-2000 | 0,0241 2,41

2000-2100 | 0,0244 2,44

2100-2200 | 0,0247 2,47

2200-2300 | 0,0250 2,50

2300-2400 | 0,0251 2,51

2400-2500 | 0,0253 2,53

2500-2570 | 0,0261 1,83
HUTOTO 35,65
HToro | | | | 49,26
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Ipunoxenue K.2

(O6s3aTenbHOE)

Pacuer HOpMaTI’IBHOﬁ NMPOAOIZKUTCJIbHOCTH CTPOUTEC/ILCTBA CKBAYKHUHbI

Taomuma K.2.1

Mectopokiennn (Tomckast 001acTh)

- HopmaTtuBHass kapra pa3BeOYHOM BEPTUKAIbHOW CKBAXKUHBI TIIyOMHOM 2570 MeTpoB Ha HEPTIHOM

Bpemsn =
(=W ) =a = =
S = | 3 = = 2 = | mexanuueckoro . o = S8 7%
2 S S22 | S 2 S & Oypenus SZ2EE| 38E
HaumenoBanue pador 2 2 = 2 E = = 2 S ) ) z é = E( %E =
S2 | 222 s2 | E5— ESEg 22
= 2 | 3 = 2 S | HalM | HaBech 28 8=8
- = =z = 6 o = =
YpEeHHS | HHTEpPBal /M
1 2 3 4 5 6 7 8 9 10
393.7GRD11
Bbypenue noa HanpaBieHue 1 570 0,05 0-30 30 0,032 0,96 0,35 1,31
BUT 295,3 920
bypenue moa KOHIYKTOP BT 419 CP 1370 0,56 30-950 0,037 34,04 13,26 47.3
bypenne non BUT188.9B6 1620
AKCILTyaTaIllMOHHYIO 13MTBX 1650 1,18 | 950-2570 0,059 95,58 35,65 131,23
KOJIOHHY
Bcero 1,79 2570 130,58 179,84
Kpennenue:
- HaIIpaBJICHUS ] ] _ i ] ] i _ 3,56
- KOHAYKTOpA 16,0
- DKCIUTyaTal[MOHHAas 32,4
VYcraHoBKa LIEHTPATOPOB
-HaIpaBJICHUE - - - - - - - - -
-KOHIYKTOP 16 0,27




- DKCIUTyaTalMOHHAas 52 0,85-
O311; -
-HaIpaBJICHNE 4,0
-KOHIYKTOpa 10,0
- DKCIUTyaTalMOHHOM 22,0
Pa30ypuBaHue 1ieMeHTHOM
pooku (10 m)
-HanpaBJeHUE 20-30 1,84
-KOHIYKTOP 940-950 2,12
[TpombiBKa ckBakuHbI (1
ITAKIT) 0,01
-HamnpaBJICHUE 0,11
-KOHJTYKTOD 0,50
- DKCIUTyaTaIllMOHHAS
Cnyck n nogbeM npu ['NC - - 5,89
I"'eodusnueckre paboThHI - - 25,0
IIpoune BcmoMorarenbHbIE
paboThl, HE YUTCHHBIE B - - 7,65
YHB
Bcero na Oypenue
CKBa)XKUHHI (0€3 yuera i i 373,38
HOPM BpEMEHU Ha
reousugeckre paboThI)
PCMOHTHbli pabortsr (3,3 i i 11,66
%)
OO6ee Bpems Ha ) i 511.35

CKBaXUHY




Tabnuia JI.1 - CMeTHBIN pacuer Ha Oy

Hpuiaoxenue J1
(O6s3aTenbHOE)

CMeTHasi CTOUMOCTD CTPOUTEC/IBCTBA CKBA’KUHDBI

CHHUC CKBAaXXHUHBI

IMoarorosu
Croumo IKCIVIyaTAUMHOH
- TeJbHbIE Hanpasjienue Konaykrop st
HaumenoBaHue 3aTpart J— padoThI
bl, pyo KO CYMM | kon-Bo cymMma Kot cymma Ko cymma
-BO a BO BO
1 2 3 4 5 6 7 8 9 10
3aTrparsl 3aBuCALIME OT BpeMeHH
Omnata Tpyaa OypoBoi Opuraabl pu 129,15 4 | 5166 i i i i
0e3MeTpaxHbIX padoTax (4 yen.), CyT - -
OmnaTa Tpyna OypoBoi Opuraabl, CyT 138,19 - - 0,06 8,29 2,11 291,58 | 5,85 808,41
Ormnata Tpy/Ja JOMOJHUTEIILHOTO ciiecaps 5,85
u sn/moHTepa (1 cMeHa, 4 paspsi, SKCIIL. 19,9 4 79,6 0,06 1,19 2,11
OypeHmue), cyT 41,99 116,42
ConeprxaHue CpeJiCTB KOHTPOJIS, TUCTIET- 5,85
yepu3alluy U YIpaBieHUs MPoIeccoM 27,67 - - 0,06 1,66 2,11
OypeHwus, CyT 58,38 161,87
Coneprxanue ToJIeBOM J1abopaTopu, 5,85
HKCIUTyaTallMOHHOE OypeHHe 7,54 ) ) 0,06 0,45 211 15,91 44,11
Conepxanue 6ypoBOro o00pya0BaHUs 5,85
(o 15 crankoB, ’KcI. OypeHue), CyT 252,86 4 1101141 0,06 15,17 2,11 533,53 1479,23
N3Hoc OypoBOro MHCTpyMEHTA K-T,CYyT 28,51 4 111404 | 0,06 1,71 2,11 60,16 | 5,85 166,78
N3HOC TOBUJILHOTO MHCTPYMEHTA MPU 5,85
IKCIUTyaTallMOHHOM OypeHHH, CYT 6,95 ) ) 0,06 0,42 2,11 14,66 40,66




[Tponomkenue Tadmuubl JI. 1

AmopTtu3zaiusi OypoBoro o0opy10BaHus
npu OypeHUU, KPeTJICHUU, UCTIBITAHUH
CKB.HCIIBITATEJIEM IIACTOB

1317

1,2

1580,4

0,06

79,02

2,11

21778,87

5,85

7704,45

Martepuainbl 1 3amacHble YacTH MPU
TypouHHOM Oyperun (4000<V<5500
M/CT.-M€eC), CYT

853,29

2,11

1800,44

5,85

4991,75

Conepxanue KoMIIeKTa Typoooypa (110
15 cTaHKOB, POTOPHBIN cI0Cc00, 1
CEKIIMOHHBIN), CYT

16,12

0,06

0,97

Conepxanue KoMIIeKTa TypooOypa (110
15 craHkoB, TypOMHHBIH cr1oco0, 3
CEKIIMOHHBIN), CYT

246,62

986,48

2,11

520,37

Conepxanue kKoMIiekTa Typoooypa (110
15 cTaHKOB, BHHTOBOM 3a00MHBIN
JIBUTATEIIb), CYT

370,35

5,85

2166,55

Conepxanue OypuibHBIX TPYO (10 100
000 m), cyt

23,22

0,06

1,39

2,11

48,99

5,85

135,84

[InaTa 3a MOAKIIFOYEHH YIO MOITHOCTD, CyT

138,89

555,56

0,06

8,33

2,11

293,06

5,85

812,51

JIONOJTHUTEIIbHAS TIIATA 32 3JI/9HEPTUI0
P TIOATOTOBUTEIBHBIX PadOTaX K
OypeHwuto, CyT

41,4

165,6

0,00

JlomomHUTENbHAS TIJ1aTa 3a 3J1/9HEPTUI0
npu OypeHuH, CyT

100,84

0,06

6,05

2,11

212,77

5,85

589,91

Oxkcmyaramus [ABC, cyt

8,9

0,06

0,53

2,11

18,78

5,85

52,07

OKcIutyaTalusi TpakTopa, CyT

33,92

135,68

0,06

2,04

2,11

71,57

5,85

198,43

ABTOMOOUIIEHBIH crier TpancopT a0 400
KM, CyT

100,4

401,6

0,06

6,02

2,11

211,84

5,85

587,34




[Tponomkenue Tadmuubl JI. 1

TpancnopTupoBKa BaroH-IJOMUKOB C 1369 146, | 2008,3 i ] i i
0a3bl 10 OypoBOH, T ’ 7 2 - -
AMopTH3amus BaroH-10MuKoB 7 mT, ¢yt | 169,29 4 |677,16| 0,06 10,16 | 2,11 357,20 | 5,85 990,35
ConeprkaHue CTaHIIMH T'€0JI0T0- 2,11 5,85
TEXHOJOTUYECKOTI0 KOHTPOJIsI, CYT 14,92 ) ) 0,06 0,90 31,48 87,28
IToponiok OEHTOHUTOBBIA Mapku A, T 75,4 - - 14,2 |1070,68| 254 1915,16 - -
KMII-700 BeICcIIMiA COPT, T 1994 - - 0,17 338,98 | 0,38 157,72 - -
buonyn LVL, T 324,74 - - - - - - 0,74 | 240,3076
NaCl, T 215,6 - - - - - -
Cona KanpIIMHUPOBAHHAS MApKH A, T 18,33 - - 0,085 1,56 0,06 1,0998 - -
HT®, T 916 - - - - - - 0,42 384,72
POLY KEM D, T 328 - - - - - - 0,63 206,64
Bapur, T 320 - - - - - - - -
TpancropTipoBKa MarepHaon i 3246 10,35| 11,36 | 14,51 | 470,99 | 40,32 | 1308,787 | 1.4 | 45444
3armyacrteit 10 300 kM, T
Tpancnopruposia Typ000ypos 10 300 | 53 5a | | 08 | 1882 | 35 | 10118 | 1,03 | 24,2359
KM, T
TpancnoptupoBka xum. PeareHToB 4 27 46 ) ) 6.39 17533 | 633 1738.2
rpynnsl 10 300 kM, T ’ ’ ’ ’ ’
TpauncnoprupoBka 'CM nHa 300 kM, T 2745 10,82 22,51 0,34 9,33 0,86 23,61
MToro 3aTpar 3aBHCSIIUX OT BpEMENH, 8266,35 2229,99 13207,36 22035,29
0e3 yuyera TPAHCIIOPHMPOBKH BaxT, pyo ’ ’ ’ ’
3aTparsl 3aBucsane 0T 00bemMa padoT
393.7GRD111 686,4 - - 0,1 68,64 - - - -
BUT 295,3 BT 419 CP 1379,7 - - - - 0,43 | 593,271 - -
BUT188.9B613MTBX 1028,4 - - - - - - 1,18 | 1213,512




ITponomxenue Tadauisl JI. 1

O6parssnii kaanan KOb — 178 552,3 - - - - - -
N3noc mypda Ha 10 %, M 1,56 - - 50 78 672 39 2409 | 3758,04
TpancmoptupoBka TpyoO, T 491 - - 3,4 16,69 22,2 109,002 427 209,657
TpancnopTupoBka A0JOT, T 6,61 - - 1 6,61 1 6,61 1 6,61
TpaHcnopTHpoOBKa BaxT, pyo 738
HToro no 3arparam 3aBUCSAUIUM OT 00beMa pador, 0 169,944 747 883 5187 81
0e3 yueTa TpaHCIIOPTUPOBKH BaxT, pyo
Bcero 3arpar 6e3 yuera TpaHCHOPTUPOBKHU BaxT, pyo 8266,35 2399,934 13955,24 27223,10
Bcero mo cMeTHomy pacuery, pyo 52582,63
Tabnuna JI.2 - CMeTHBIN pacyeT Ha KPEIIeHUE CKBAKUHBI
Croumoctnb HanpasJjienne Konagykrop JKCIUTyaTAIMOHHAA
HaumeHnoBaHmue 3aTpar eIMHUIIbI, KOJI-
cymMMa | KOJI-BO cymma KOJI-BO cymma
pyo BO
1 2 3 4 5 6 7 8
3aTpar 3aBucsiniiue 0T BpeMeHH
Omuiata Tpyaa 6ypoBoii Opurajsl, CyT 138,19 0,16 22,11 0,71 98,11 1,44 198,99
Onutara TpyJa AOMOIHUTEIBHOIO caecaps 0,16 0,71 1,44
u as/mMouTepa (1 cmeHa, 4 pa3psij, SKCILL. 19,9
OypeHue), cyT 3,18 14,13 28,66
ConepxaHue CpeaCcTB KOHTPOJIS, TUCTIET- 0,16 0,71 1,44
Yyepu3alu 1 yrpaBieHUs TPOLEeCcCOM 27,67
OypeHus, CyT 4,43 19,65 39,84
ConeprkaHue TOJICBOM J1abOpaTopuu, 754 0,16 0,71 1,44
IKCIUTyaTallHOHHOE OYpPEeHHE, CYT ’ 1,21 5,35 10,86
Conepxkanue 6ypoBoro ooopyaoBanust (J10 252 86 0,16 0,71 1,44
15 crankoB, 9KCIUI. OypeHue), CyT ’ 40,46 179,53 364,12




[Tponomxenue Tabauisl JI2

N3noc 6ypoBOro HHCTpymMeHTa K-T,CYT 28,51 0,16 456 0,71 20,24 | 1,44 41,05
0,16 0,71 1,44
N3HOC TOBHIILHOTO HHCTPYMEHTA TIPU 6.95
AKCIUTYyaTallMOHHOM OYpeHHUH, CyT '
1,11 4,93 10,01
AmMopTtuzaius 6ypoBoro o00pyIoBaHus 1317 0,16 0,71 1,44
pu OypeHUH, KPETUICHUH CKBAKUH, CYT 210,72 935,07 1896,48
AmopTtu3zaiusi 0ypoBoro o0opy/10BaHUs 1368 0,16 0,71 1,44
pu OypeHHH, KPETUICHUH CKBAKUHBI, CYT 218,88 971,28 1969,92
Marepuaisl 1 3ariacHbIC YacTH B 0,16 0,71 1,44
AKCIUTyaTallHOHHOM OypeHUH 419,4
(4000<V<5500 m/ct.-Mec), CyT 67,10 297,77 603,94
ITnara 3a MOAKIFOYEHHYIO MOIIHOCTh,CYT 138,89 0,16 22,22 10,71 98,61 1,44 200,00
[TnaTa 3a 31/3HEpruto npu 2-X CTaBOYHOM 100.84 0,16 0,71 1,44
tapude, cyT ’ 16,13 71,60 145,21
Oxkcrmyararus [IBC, cyt 8,9 0,16 1,42 | 0,71 6,32 | 1,44 12,82
ABTOMOOUJTIEHBIN criel] TpancopT a0 400 100.4 0,16 0,71 1,44
KM, CYT ’ 16,06 71,28 144,58
AMopTHU3aIus BaroH-J0MUKOB 7 1T, CyT 169,29 0,16 27,09 0,71 120,20 | 1,44 243,78
[Tponomkenne Tabimibl 62
DkcrutyaTarus 0yaba03epa, CyT 18,4 0,16 2,94 10,71 13,06 | 1,44 26,50
DKCIuTyaTaIs TPaKTopa, CyT 33,92 0,16 54310,71 24,08 | 1,44 48,84
TpancrmopTupoBKa 000PYIOBAHUS YCThS 8.21 1.7 13.957 o5 205.25 1.21 9,03
ckBaxuHBI 10 400 kM, T
bammak komoaHbI BK-324, miT 85,5 1 85,5 - - - -
bammvak xonounsiii BK-219, mr 65 - - 1 65 - -
bammMak kosoansil bK-140, mt 455 - - - - 1 455
HenTparop I{11-219/270, mt 25,4 - - 16 406,4 - -




[Tponomxenue Tabauis! JI.2

IenTparop I{11-140/146 mT 18,7 - - - - 52 972,4
[IKOJ/IM-119, 105 - - - - 1 105
HKOJIM-140 95,4 - - - - -

ITponaBounas mpooka ITPI1-11-219 59,15 - - 1 59,15 - -
ITponaBounas npoOka [TPTI-11-140 30,12 - - - - 1 30,12
[Takep 3akononnsiii 11T'TI-145 590,9 - - - 1 590,9
["onoBka niementupoBoyHas ['I[Y-219 3320 - - 1 3320 - -
["onoBka nnementupoBouHas ['1[Y-140 2880 - - - - 1 2880
HToro 3aTpar 3aBHUCAIINX OT BpEMEHH, 0e3 764.52 7120,13 10619,44
ydeTa TpaHCIOPHUPOBKH BaxT, pyo
3aTpart 3aBHCSIIHE OT 00BbeMa paboT
O6caanbie Tpyos! 324x9,5, MM 37,21 30 1116,3 - - - -
O6canmapie TpyOs! 219x8,9,MmMm 28,53 - - 950 27103,5 - -
O6caanbie Tpyon 140x6,2 MM 19,96 - - - - 2200 43912
O6cannbie Tpyos! 140x7 MM 23,67 - - - - 180 4260,6
O6canubie Tpyosl 140x7,7 MM 26,41 190 5017,9
Hoprammenent aunonaiantit HHIE 96 g4 279 | 748836 | 2587 | 694,3508 : :
[TopTaanAIIEeMEHT TaMITIOHAKHBIA PACTBOP ) ) ] i
TIL{T-I-100, T 29,95 4,38 131,181
[TopTiianALIEMEHT TaMIIOHAKHBIA PaCTBOP i i i )
[T T-1106(5)-100, T 32 >0 1600
XJIOPUCTBINA KaJbIUH, T 17,62 0,11 8,5382 1,03 79,9486 0,193 14,98066
3a/MBKa KOJIOHHBI, TAMIIOHAXKHBIH IIEX, 14599 5 291.98 3 43797 5 729 95
arp/omn
3arBopenne ”eMeHTaT’ TAMITOREKHPI TEX, 6,01 2,79 | 16,7679 | 2587 | 1554787 54,8 329,348




[Tponomxenue crpanunbl J1.2

Pa6ora [ICM, TaMnoHaXHBIN 1IeX, U 36,4 1 36,4 1,1 40,04 1,38 50,232
OrnpecoBka KOJOHHBI, TAMIIOHAKHBIN 1IEX,
arplon 87,59 1 87,59 2 175,18 2 175,18
Pa6ora CKILI-2M, TaMIIOHA>XKHBIH 1IEX, 80.6 ] ] ] i 1 80.6
arp/om
ITpoGer I1IA-320M, km 36,8 3 110,4 8,5 312,8 13 478,4
[TpoGer I[ICM, km 36,8 1 36,8 3,8 139,84 4 147,2
[Tpo6er CKLI-2M, kM 40,8 - - - - 1 40,8
HexypctBo LIA-320M, TaMnoHaXHbIN LEX, i i
4 15,49 16 247,84 24 371,76
TpancnopTupoBka 00CaIHBIX TPYO, T 18,76 2,23 | 41,8348 21,15 396,774 73,4 1376,984
TpancnoptupoBka 00caHBIX TPYO 3amaca ,
; 37,52 0,2 7,504 44,02 33,77 2 4,8
TpancmopTupoBKa BaxT, pyo 738
Utoro 3arpar 3aBucsuux ot oobema OypeHusi, 6e3 yuera
TPaHCTIOPHUPOBKH BAXT, Y 1829 29817,5 58721,92
Bcero 3arpar, 6e3 ydera TpaHCIOPTUPOBKHU BaxXT, pyo 2593,52 36937,62 69341,36
Bcero no cMmetHOMY pacuety, pyo 109610,50




Tabmuua JI.3 - CBOAHBINA CMETHBIM pacyer

HanmenoBanue 3atpar

CTOUMOCTBD
pyo

1 2

I'nmaBa 1
IHoaroroBure/ibHbIE PA00THI K CTPOUTENBCTBY CKBAKUHbI
IToaroroBka miaoIIa Ky, CTPOMUTEJILCTBO NMOABE3AHOIO IYTH, 61124
TpyOONPOBOAOB, TMHUH TIepead U T.1I.
Pa3zpaboTka Tpy0OnpoBOIOB TUHUM TIepeaay u Jip. 229
PaboThl, HE yUUTHIBa€MbIE HOPMaMU 3UMHETO YIOPOKaHUS 1071
Hroro nmo raase 1 62424
I'naBa 2
CTpoute/ibCTBO U pa3padoTKa BHIIIKU M MPUBBIIIEYHBIX
COOPY’KEHH i, MOHTAK U JEMOHTAK OypOBOro 000py10BaHUSA U
YCTAHOBKH JIJISl HCIIBITAHUS CKBAKHHbI
CTpouTenbCTBO M MOHTaX 0€3 TPaHCIOPTUPOBKU paboUmX 151301
Pazbopka u nemMoHTax 1210
MoHTaX yCTaHOBKH JJIs1 OCBOCHUS CKBAKUHBI 450
JIeMOHTaX YCTAaHOBKH JIJIs1 OCBOCHUSI CKBAKUHBI 140
Hroro no raase 2 153101
I'naBa 3
BypeHnue u kpenjieHue CKBaKUHbBI
bypenue ckBaxKuHBI 52582.,63
Kpenenne ckBaxuHbI 109610,50
HTtoro nmo riaase 3 162193,1
I'nasa 4
HcnbiTanne CKBaKMHbI HA NPOAYKTUBHOCTh
HcnbiTaHne CKBaXKMHBI HA MPOAYKTUBHOCTh B AKCILTYaTallMOHHOM 12844
KOJIOHHE
Hroro no raase 4 12844
I'nmaBa 5§
IIpombic/10BO-Teop M3NIECKHE UCCIIEIOBAHUS
[TpomeicioBo-reodusnyeckue uccienoanus (10,2 % oT cyMMBbI T1aB 1785379

,

3-4)

11



[Tponomxenue Tadmuist JI.3

HUroro no ri1ase 5 17853,79
I'naBa 6

JlomoJTHUTEIbHbIE 3aTPAThl HA CTPOUTEIHCTBO CKBAXKHH B

3UMHHUH MEPUO

[TonroroButenbHbIE padOTHI K CTPOUTENLCTBY CKBaXUHBI (6,42 % oT 9829 1
CYMMBI TJIaBBI 2) '
DKcCITyaTanusi KOTeIbHON 2935
HToro no riaase 6 12764,1
HUroro no r.aasam 1-6 421179,9
I'naBa 7

Haxnagnsbie pacxoabl

Haxnanueie pacxonbl Ha utor riaB 1- 6 6e3 reopusnueckux padboT 6907351
(16,4 % ot cymmbI T1aB 1-6) ,
Hroro no rnase 7 69073,51
I'naBa 8

[T1aHOBBIC HAKOILUICHUS HA UTOT MPSAMBIX 3aTpar 1o riaBam 1-7 (8 %

OT CYyMMbI IJiaB 1-7) 39220,27
Htoro mo riaase 8 39220,27
I'naBa 9

IIpouue padoThI M 3aTPaThI

Beimara npemuii (4,6 % ot cymwmbl riaB 1-8)

Briwiatel 3a paboTy B paiioHax kpaiimero cesepa (2,9 % ot 24335,79
CyMMBbI TJ1aB 1 -8) 15354,74
Brimarel 3a monBrkHOW Xapaktep pabotsl (1,8 % or cymmbr 9530,53
riaB1-8) 262,6
JIaboparopubie pabots (0,15 % ot cymmsl ri1aB3-4) 123
Tomorpado-reone3ndeckue pabOTHI 4771
CKBa)XHHBI Ha BOIY

Hroro no riase 9 54397,61
HUroro no riaasam 1-9 583871,3
I'nasa 10

Asropckuii Hagzop (0,2 % or cymmbl riias 1-9) 1167,74
Hroro no riaase 10 1167,74

I'nmaBa 11

IIpoekTHBIE U HCCIEA0BATENbCKIE PA0OTHI




[Tponomxenue Tadmuisl JI.3

N3pickaTenbekue padboTbl 790
[TpoexTHBIE PAOOTHI 3830
Hroro no raase 11 4620
I'maBa 12

Pe3epB cpeacTB Ha HenpeABUAeHHbIE PA0OThI M 3aTPATHI

PezepB cpenctB Ha HempenBHACHHBIE pabOThHl U 3arpathl (5 % ot 20482 95
cymMmblI riaB 1-11)

Hroro no rnase 12 29482,95
HToro mo cBOAHOMY CMETHOMY pac4yery 619142
Tak kak mepecyeT OCYyIIECTBISUICA IO pacueHkam 1985 ropa,

HEOOXOAMMO yuecTh KO3(h(UIMEHT YIOpPOXKaHUS 3aTpar, paBHBIM

204,2 126428796,16
HJC 18% 22757183,31
Hroro B uenax 2018 rona ¢ yuerom ko3¢ punuenra 149185979,47

11



Hpunoxenue M
(O06s13aTenbHOER)

HpOIfBBO)ICTBeHHaSI 0e30macHOCTh

Ta6mmma M.1 - HopMmbl ocBelieHHOCTH Ha OypOBOH YCTaHOBKE

PaGoune mecra, Hopma
MmoAJIesKaue MecTa yCTAHOBKHU CBETUWIHLHUKOB OCBeLIEH-
OCBENIEHH IO HOCTH, JTHOKC
Ha HOTaXx BBINIKHA HA BBICOTE 4 M,
Potopuslii cron non yriom 45-500 . Han neGeaxoit 75
Ha BbicoTe 4 M noj yriiom 25-300
[t KUIT [lepen npubopamu 100
Ha HOrax BBIIIKH, HA BBICOTE HE
[Tonatu BepXoBOTO N
MeHee 2,5 M OT mosia IoJiaTeH 101 75
paboyero
yriaoM He MeHnee 500
Ha necTHUYHBIX MIJIOMAIKAX, IO
[TyTe TaneBoro 610ka BBICOTE BBIIIKHU, ITOJ] YTJIOM HE 20
Menee 64-700
Kpon6:10k Han kpon6iokom 50
. Ha HOTaXx BBINTKHA HA BHICOTE HE
[TpueMHBIi1 MOCT 20
MeHee 6 M
PenykTopHoe nomerneHue Ha BbIcoTe HE MeHee 3 M 30
HacocHplit 6510K-
Ha BbicoTe HE MeHee 3 M 50
ITYCKOBBIE SIIIIAKH
HacocHblit 6710k — HacOChI Ha BricoTe HE MeHee 3 M 25
I1BO ITox mosiom GypoBoi 100
[Tnomanka I'CM u
Hai Ha BricoTe HE MeHee 3 M 100
WHCTPYMCHTA
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Hpuiaoxenue H
(O06s13aTenbHOER)

JIKoJorunueckasa 0e30MacHoOCTh

Tabmuma H.1 — Bpenanble BO3IEHCTBUS Ha TPUPOIHYIO Cpeay B pe3yibTare

BBIITOJIHCHU A

T'€OJIOro-TCXHNYCCKUX

MEPONPHUITHS 10 UX YCTPAHECHHIO

MEpPONPUATUI

U TPUPOJOOXPAHHBIE

[IpuponHsle pecypcsl 1
KOMITOHEHTBI
OKPY>KaroIlen CpeJIbl

3eMiid U 3eMeEJIbHBIE
pecypebl

Bpennsie BO3iencTBUSA Hpuponooxpaere
MEpONPUSITHUS
Pazpymenne PexynbpTHBanus 3emens,
IIJIOTOPOTHOIO CJIOA pPalMOHAIBHOE
MOYBBI B MECTE KYCTOBOM MJIAHUPOBAHUE MECT
IJIOLIAKH YCTaHOBKHU
Coopyxenue

3arps3HeHHUE MOYBbI
XUMpeareHTaMu, MacliamH,
CTOYHBIMHU BOJIAMH.

CHEIUATbHBIX CIIMBHBIX
MOJIZIOHOB, YHUYTOXKCHHE
0TpabOoTaBIINX
XHUMPEareHTOB

YHUYTOXKEHHE
PaCTUTEIBHOCTH, CO3JaHUE
HEPOBHOCTEHN
MTOBEPXHOCTH IIPU
MEPEABUKECHUE YCTAHOBKHU

3achINKa co3/1aBacMbIX
HEPOBHOCTEMN

Bona u BogHbIE pecypesl

Ilonananne
XHMPEAreHTOB, Macel CO
CTOYHBIMH BOJIaMH.

Xpanenue xuMm. PearenTon
1 ['CM B cienmaibHbIX
CKJIaJIaX3alIHUILIEHHBIX OT
nomnaaanusi aTMoc(epHbIX

0CaJIKOB
Hapymienue cocrosnus
P 9 NuxenepHo-
r€0JOTUYECKOU CPEIbI,
T'€OJIOTUYECKUE U
Henpa IyTE€M 3aKaYKHU )KUJKOCTH
TUJIPOrE€0JIOTUYECKUE

B 1J1aCT 1101 BBICOKHUM
JaBJICHUECM

HAOJIOJIEHUS B CKBAXKUHAX

Boznymraslii 6acceitn

Br16pock! nbun u
TOKCUYHBIX T'a30B, OT
pabounx MEXaHU3MOB

CHCTEMBI

YcranoBka
CTICIIMATTN3UPOBAHHBIX
(GUIBTPOB B CUCTEMY
BEHTHJISIIIH TTOMEIICHUS
JUIst 000pYyI0BaHUs
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