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Pa6ota Bemonnena 8 OO0 «Jlykoin-bypenue» u OO0 «IlepmHUTTNHEDTH»

HayuHblil pyKOBOIUTEIb JIOKTOP TEXHUYECKUX HAYyK, C.H.C.
Kpbicun Hukouait UBanoBuy

OdunuanbHbIe OMMOHEHTHI: JOKTOp TEXHUYECKHUX Hayk, rpodeccop
CnuBak Ajsekcanap iBanosuy;

KaHJUJaT TEXHUYECKUX HAYK, IOLICHT
Hoarux Jleonun HukonaeBuy.

Benymas opranusauus YXTHHCKHH rOCyIapCTBEHHbIH

TeXHUYEeCKHIl YHUBEPCUTET.

3amuta cocroutcs 2 ampens 2004 rona B 16-00 Ha 3acemanuu quccepraiu-
onHoro cosera /[ 212.289.04 npu Y puMcKoM rocy1apcTBEHHOM HE(DTIHOM TeXHUYE-

CKOM yHHBepcuTeTe 1o aapecy: 450062, r. Yda, yia. KocmonapTos, 1.

C nuccepraiueir MOKHO 03HAKOMUTHCS B OuOInoTeke Y GUMCKOTo rocyapcet-

BCHHOI'O HC(l)TSIHOFO TEXHUYCCKOI'0O YHUBCPCUTECTA.

ABtopedepar pazocnan 1 mapra 2004 rona.

VYuéHbIll cekpeTapb

JIACCEPTALMOHHOIO COBETA Marsees [0.I'.
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OBIIASA XAPAKTEPUCTUKA PABOTbI

AKTVAJILHOCTL Np00JieMbl. B MHUKJIC CTPOUTCIIbCTBA CKBAKHMH 3dKAaHYHMBAHHUC

SBJISIETCS OJHUM W3 OCHOBHBIX M TEXHHMUYECKH CJIOXKHBIX TporieccoB. OT kauecTBa
BBITIOJTHEHUS JAHHOTO 3Tafa B Pa3BeJOYHbBIX CKBaKMHAX BO MHOTOM 3aBHCHUT OLIEHKA
NEPCHEKTUBHOCTA HOBBIX MECTOPOXKACHHM, a B AKCIUTyaTallMOHHBIX — Aeout. Oco-
OCHHO aKTyaJbHa JaHHas MpoljeMa I «CTapbix» He(PTeA0OBIBAIOIINX PETHOHOB,
npuMepoM koTopbix siBiseTcs: Ilepmckoe Ilpukambe. OCHOBHBIE MECTOPOXKICHUS
[Tepmckoro [IpukamMbsi HAXOAATCSI HA TO3JHENW CTauM pa3pabOTKU C TPYIHOHU3BIIE-
KaeMbIMU 3alacamu, NPUYPOUYCHHBIMU K HU3KOIMPOHUIIAEMBIM KOJUIEKTOpaM, 3ayac-
TYIO C IOHWKEHHBIMU TJIACTOBBIMU JaBJICHUSIMU.

[Ipu ocBoeHUU HEPTAHBIX MECTOPOKACHUMN TJIABHBIM HAIpPaBJICHHEM PadbOT MO
MOBBIIICHUIO KauyeCTBa 3aKaHUMBAHUS CKBAXXUH SIBIIACTCS pEIIEHHE MPOOJIEMBI CO-
XpaHeHus (UIbTPAIMOHHO-EMKOCTHBIX CBOMCTB MPOJYKTHUBHBIX IIJIACTOB B IMpH3a-
0oiiHOI 30He. TpaUIIMOHHO MPUMEHsIEMasi B HACTOSIIIEE BPEMsI TEXHOJIOTHUSI BCKPHI-
THS MPOAYKTHUBHBIX IJIACTOB IPU PENPECCUU M3-3a OTPULATEIBHOTO BO3JEHCTBUS
OypOBBIX PacTBOPOB Ha MPU3a00HHYI0 30HY MPOAYKTUBHOIO IJIaCTa HE CIIOCOOCTBY-
€T TOJIYYCHHUIO MOTEHIIUATBHBIX JEOUTOB CKBAXKUH M BEAET K CHIDKCHUIO KOHEYHOM
BeJIMUMHBI Kod(pdunmeHnta HedTeoTnaun 1miacTtoB. OOHIETPUHATHIM OOBEKTUBHBIM
MOKa3aTeJeM KauecTBa 3aKaHYMBAHUS CKBAXKUH SIBJIIETCSI COOTHOIIEHUE MEXAY (ak-
TUYECKON M TMOTEHIUATBHOW MPOU3BOAUTEIILHOCTHIO CKBaXuH. /(151 OonblnMHCTBA
MecTopoxaeHuil Ypano-IloBomxes, 3anagnoit Cubupu u apyrux HeQTAHBIX paii-
OHOB OHO cocTtaBisieT MmeHee 50%. B cBs3m ¢ 3TUM HE0OX0AUM IOHUCK O0JIee COBEp-
HICHHBIX TEXHOJOTUH 3aKaHYMBAHUS CKBAaXMH. AHAJIU3 COCTOSIHUA MPOOJIEMBbI MOKa-
3aJl, YT0 OypeHue IMpu OTPUIIATEIHLHOM Mepenaje JaBJICHUs B CUCTEME «CKBa)KMHa-
wiact» (OITJI) sBasieTCs €MMHCTBEHHOM TEXHOJOTHEH MEPBUYHOIO BCKPBITHSA, ITO-
3BOJISIFOIIEN COXPAHUTh €CTECTBEHHBbIC (DUIBTPAIIMOHHO-EMKOCTHBIE CBOMCTBA IMPO-
JTYKTUBHOTO TIJIacTa MPU OJHOBPEMEHHOM MOBBINIEHUU CKOpocTu Oypenus. HecMot-
psl HA HEKOTOPBIN OMBIT pabOT B JaHHOUM 00JacTH, MpoOJIeMy HEJb3sl CYMTATh PelleH-
HOM, MOCKOJIbKY OTCYTCTBYIOT METOJIbI MPOEKTUPOBAHUS U JIOCTUKEHUSI B MPOMBI-

CJIOBBIX YCIOBHAX SaI[aHHOﬁ BCJIMYMHBI ACIIPECCCUU Ha HpO,HYKTHBHbII;'I miacT. Taxxke
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OTCYTCTBYIOT PEKOMEHAAIMHU IO TEXHOJOTMYECKUM CXeMaM, KOHCTPYKIIMSIM U Tapa-
MeTpaMm o0opyaoBaHus st Oypenus HeTsHbIX ckBakuH Ha OIT/I.

Ileab padotbl. IloBbIIcHHE 3(1)(1)€KTI/IBHOCTI/I N Ka4ueCTBa CTPOUTCIILCTBA CKBAKWH

Ha 3Tall€ BCKPBITUA ITPOAYKTUBHOTO ILJIaCTaA.

OcHoBHBIE 3a1a4M uccaeaoBanug. 1. OneHka cOCTOAHUS TEXHOJOTUU 3aKaHYUBa-

HUS CKBAXXUH MPHU OTpHUIATEIbHOM AU(dEpEeHIINaTBLHOM JIaBJICHUU B CUCTEME «CKBa-
YKAHA-TUIACT» U OIPECIICHUE HAMPABIECHUN MO €€ COBEPIICHCTBOBAHUIO.

2. CoBepIlleHCTBOBAHUE TEXHOJOTUU 3aKaHUMBAHUS HE(TSIHBIX CKBAXUH IMPU OTPHU-
naTeabHOM JudGepeHITMaIEHOM IaBJICHUH B CHCTeMe «cKkBakuHa-TutacT» (OI1/1).

3. Pa3paboTka M yCOBEpIIEHCTBOBAHHE TEXHUYECKUX CPEICTB ISl 3aKaHYMBAHUS
ckBakuH Ha OI1/I.

4. VcnipiTaHusl ¥ TPOMBIIIJIEHHOE BHEIPEHUE TEXHOJIOTUU BCKPBITUSL TPOTYKTUBHBIX
wiactoB Ha OIN/], omienka e€ a3xoHOMHYECKOM (D PEKTUBHOCTH.

Hayunasi HoBu3HA pa6oThl. 1. [IpuMeHUTENBHO K MECTOPOKACHUSAM, HAXOASIIUM-

Csl B MO3JIHEH CTaJuM dKCIUTyaTalliid, 000CHOBAHBI KPUTEPHUH BbIOOpA OOBEKTOB, /IS
BCKpbITHs Ha OI1/I.

2. BriepBbie pa3paboTaHbl COCTaBbI KHUIKOCTEH TITyIIEHUSI HA OCHOBE CIIUPTOB U TEX-
HOJIOTUSl IIPOM3BOJCTBA padOT, MO3BOJIAIOIIME COBMECTUThH IUIyIIEHUE, NOABEM Oy-
PUIBHOTO MHCTPYMEHTAa M CcOycK JudTa s 100brYu He(pTU ¢ MHTEHCU(UKaluen
pPUTOKA HEPTH.

3. Pazpaborana MeTonnka 0O0CHOBaHUS U MOJACPKAHUS PU BCKPBITUU MPOTYKTHUB-
HOTO Iy1acTa TpeOyeMol BeIMUHHBI IEPECCUM.

IpakTuyeckas neHHocTb. 1. Pa3paborana TeXHOJIOTHUS BCKPBITUS NPOAYKTUBHBIX

mactoB Ha O/ st HeTIHBIX MECTOPOXKICHUI, HAXOIAIINXCS HA TTO3HEH CTaNH
DKCIUTyaTallHH.

2. Pa3paboTaHo W OpraHM30BaHO W3TOTOBJICHHE CIEIMAIBLHOTO TEXHOJIOTHYECKOTO
000pyI0BaHUS JJI BCKPBITUS MPOAYKTUBHBIX Tu1acToB Ha OIT/I.

3. 15 mpaKTUYECKOTO UCTIOIBb30BaHUS pa3paboTaHbl HOPMATHUBHBIC IOKYMEHTHI:

e PernaMeHThl Ha BBINIOJIHEHHUE ONEpALMil MPU CTPOUTEIHCTBE CKBAXKUH CO BCKPBI-

THECM IIPOAYKTHBHBIX ILIACTOB Ha ACIIPCCCHUMH.
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* PyKkoBOJCTBO MO BCKPBITHUIO MPOAYKTUBHBIX I1acToB Ha OIT/I.
* [IpoekTHO-CMETHasI JOKYMEHTAIUS Ha CTPOUTEILCTBO CTEHIOBOW OypoBOH ycCTa-
HOBKH JIJIs1 OTIPOOOBaHMsI 000pYA0BaHUS Jisi OypeHUs Ha JCTPECCUH.

Anpobanusi padoThl. MaTepI/IaJIBI, COCTAaBIAIOIMKUC OCHOBHOC COACPIKAHUC OUCCEP-

Talliy JTOKJIAIBIBAIMCH U 00CYXnanuck Ha 12-M EBporelickom cummosuyme «I1oBbI-
menue Hedreormaun rmiactoB», Kazanp, 2003r.; Bcecoro3HoM coBelaHuy Mo Kade-
CTBY CTPOHMTENbCTBA CKBakwH, AHama, 2003r; 3acemaHusX TEXHHUYECKUX COBETOB
He(TsIHON Kommannu <«JTYKOMJI», Mocksa, 2001, 2002rr.; CTpyKTypHBIX HOIpas3-
nenenusx 000 «JIYKOWJI-BYPEHUE», Camapa, Ilepmb, Koransiv, 1999 — 2003 rr.
B momHoM oOBbeme muccepranmmoHHas paboTa MOKIaAbiBaiach Ha YUYEHOM COBETE
00O «IlepmHUIINHePTH» 1 Ha 3acenanuu kadeaps: oOypenuss YITHTY.

Hy6aukamuu. [lo Teme auccepTanuu B OTKPBITOM neyaT onyOiaukoBaHo 14 paboT.

P33pa6OTKI/I 3aIUIOCHBI ABYMSA IIaTCHTAMH Ha I/I306p€TeHI/Ie N OOJHUM CBHACTCIIHCT-
BOM Ha ITOJIC3HYIO MO/JICJIb.

O0béM u cTpyKTYpa auccepraumu. JluccepranmonHas paOoTa COCTOUT U3 BBEJe-

HUS, TISITH TJIaB U OCHOBHBIX BBIBOJOB. PaboTa m3noxeHa Ha 188 crpanunax mamu-
HOTMIMCHOI'O TEKCTa, B TOM 4ucie coaepxuT 40 tabnuil, 24 pucyHka, CIIMCOK JuTepa-
Typbl u3 131 HaumMeHOBaHUS W MPUIOKEHU Ha 35 CTpaHWIlAX, BKIIOUYAIOIINE TIPO-
rpaMMBbl, TPOTOKOJIBI ¥ aKThl UCTIBITAHUH.

COAEPKXAHUE PABOTHI

B nepBoi riaase Ha npumepe llepmckoro IIpukambs npuBeeHBl PE3yJIbTAThI

aHaM3a OCOOCHHOCTEH Te0JIOrO-TEXHUYECKHX YCIOBHM OypeHHs M BCKPBITHS IMPO-
JOYKTUBHBIX TUTacTOB. [loka3aHo, 4TO (PMIIBTPAIIMOHHBIC CBOMCTBA BOJOHOCHBIX TOPH-
30HTOB M3Y4Y€HbI HEAOCTATOYHO ITOTHO, OJHAKO OOITUM JIJISl HUX SIBJISICTCS HATIOPHBIH
pexuM. [lmacroBoe naBnenue mamensiercs ot 1,6 mo 5,9 MIla. Kospduument ruu-
pPOTIPOBOAHOCTA  TOPOJ M JeOWUTHI CKBAXKWH BapbUPYIOT B  Ipejaesiax
0,02 — 2,54 mxm’cm/MITald u 0,9 — 1244 M3/cyT COOTBETCTBCHHO, a MIPOHMUIIAEMOCTh
0,0001 — 1,58MI<M2 U pexe J10 AMKM, TpemuHoBaTbIE U KaBEPHO3HbBIE MOTJIOIIAI0-
IIME TIACTHl UMEIOT 0oJiee BRICOKHE (DHUIbTpaAIlMOHHbBIE cBoMcTBA. Hamuuue cepkl, a B

paac 3aJIe)Ken U CCpoOBOAOPOaAA, HC MO3BOJIACT IMMPOU3IBOAUTE UX BCKPBITUC U BbI3OB

http://www.tech-biblio.ru



U3 HUX TPUTOKA MyTEM adpali BO3AyXoM. M3-3a HU3KHUX HAYaJIbHBIX T'PaJIUCHTOB
TJIACTOBBIX JABJICHUM pacu€THas MJIOTHOCTh OypOBOTO pacTBOpa, HEOOXOAUMAs JIsI
CO3/IaHUSI PAaBHOBECHsI THJIPOCTATUYECKOTO M IUIACTOBOTO JABJICHUM, U3MEHSETCS B
37,2% uedTanapix iactax B npeaenax 741-1000 kr/m>, B 34,9% - 1010-1050 kr/vs, B
25,6% ne npespimaet 1090 kr/M° 1 B 2,3% — 1100-1150 xr/m°. dakTnueckne miotT-
HOCTH TIPUMEHSIEMBIX OYPOBBIX PACTBOPOB MTOBCEMECTHO 3HAUUTEIIBHO BHIIIIEC.

BaXxHBIM MOMEHTOM B TEXHOJIOTHHU 3aKaHYWBAHUS CKBAXKUH SBJISICTCS HCKIIFOUC-
HUe TIonajaHus (QJIFoMI0B TIacTa B OKpY’Karolyto cpeay. Pemmts nannyro mpooie-
My MpHU CYIIECTBYIOIIEH TEXHOJOTUM 3aKaHUYMBAHUS CKBA)XUH CIIOKHO, TaK Kak Oy-
PEHHE OCHOBHOT'O CTBOJIa M MPOJYKTUBHOTO IJIaCTa MPOU3BOAUTCS C MPOMBIBKOM OJ1-
HUM M T€M k€ OypOBBIM PacCTBOPOM CO COOPOM IIljlaMa B OJIMH IIJITaMOBBIN aMOap.

B mocnennue roasl B 3apy0ekHOM MPaKTHKE CTPOUTEIHCTBA CKBAKUH BCe Ooee
IIMPOKOE PACIIPOCTPAHEHHUE ITPUOOpETaeT MPUMEHECHHE TEXHOJIOTHU OypEeHHS B YCIIO-
BUSIX JIETIPECCUU B CUCTEME «CKBaXKMHA-TLIACT.

Hedrsapie kommannn Poccun Takke MPOSIBISIOT OOJBIION HMHTEpEC K ITOMY
crioco0y OypeHHus. ITO CBSI3aHO C MOCTOSHHO BO3pAaCTaIOIIMM CTPEMJICHHEM K TIpe-
OYOPEKICHUIO HAPYIICHU KOJUIEKTOPCKUX CBOMCTB IUIacTa, MOBBIIICHUIO MEXaHU-
YECKOM CKOPOCTH MPOXOJKH M MPEAYNPEKISHUIO MOTJIOMIECHUN Mpu OypeHUHn CKBa-
’KUH B UCTOIIEHHBIX TutacTax. TeXHOJIOTus U 00opy0BaHue Jyisi OypeHus C MpoyB-
KO €CTeCTBEHHBIM Ta30M OBLIM BIEPBBIC pa3paboTaHbl W BHenpeHbl B 50-x romax
XX Beka npu OypeHHH CEMHU Ta30BBIX CKBaXXWH Ha Taxta-KyrynbTukckom, IleTpos-
cko-biarogapaenckom u PaciiieBaTOBCKOM Ta30BbIX MeCTOPOXIeHUsIX CTaBpOIoib-
CKoro Kpas. B manpHeimeM paGoThl 10 OYpEeHHIO Ha JACTPECCHU U PaBHOBECHU JIaB-
JICHUH B CUCTEME «CKBA)KMHA-ILJIACT» ObUIM MPOJIOJKEHBI, B TOM YHUCIIE U B JIPYyTHUX
pernonax Poccum, a Takke Ha Ykpaune u B Cpegnen As3uu.

Bo BTOpO# rjiaBe IPUBEICH aHAIU3 MCCIENOBAHUM OTEYECTBEHHBIX M 3apy-

OCIKHBIX y‘{éHBIX II0 TCXHOJIOTHUH IICPBUYHOI'O BCKPBITHUA, KOTOpBIﬁ ITOKa3bIBACT, YTO
B HACTOAIICC BPEMA MOXKHO BBIACIUTL JIBa& OCHOBHBIX HAIIPaBJICHHA B TCXHOJIOTUH

BCKPBITHSA IIPOAYKTUBHBIX IJIACTOB.
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- TEXHOJIOTHsI BCKPBITUSl Ha pEIpEeccuu, Korja OypoBOW pacTBOP OKa3bIBAET
U30BITOYHOE JIaBJICHHUE HA MPOYKTUBHBIN TIJIACT;

- TexHojorus BckpbiTusa Ha OIIJI, koraa uckiIto4aeTcsi IPOHUKHOBEHHUE Oypo-
BOT'0 PacTBOpa U €ro KOMIOHEeHTOB B [13I1.

OTtpuniarenbHOE BIMSHUE OYPOBBIX PACTBOPOB HA MPOJYKTUBHBIN TUIACT MHOTO-
oOpa3Ho H, no naHHbIM AmusiHa B.A., babansna I'.A., Bacunwena I1.C., ['umartyau-
HoBa III.K., Xuraua K.®. u Ilayca K.®., Korsaxosa ®.1., OBnaranosa I'.T., ['ernnu-
Ha K. 1 1pyrux oTeuecTBEeHHBIX U 3apyOeKHBIX HCCle0BaTeNeH, CBOIUTCS:

- K HaOyXaHUIO TIIMHUCTBIX MUHEPAJIOB MOPOJIbI MO BO3AeHCTBUEM (DUIIbTpaTa
OypOBOT'0 pacTBOPA;

- 3aKyINOpKE IMOp TBEPAbIMU YacTHUIIAMU OypOBOTO pacTBOpa, OCaIKaMU U3
GbUIBTPaTOB MO0 U3 CAMUX TUTACTOBBIX KUIAKOCTEH MPH SBICHUSX (DIOKYIISIINH, JIH-
00 MPOAYKTaMH XUMHUYECKHX PEaKIIMd KOMIIOHEHTOB pacTBOpa C KOMIIOHEHTaMH
IJI1acTa,

- CHIKEHHIO (pa30BOM MPOHUIIAEMOCTH i1 He(TH NMPU BHEAPEHUU B MIPU3a00ii-
HYI0 30HY BOJIHOH (ha3bl pacTBOPA;

- 00pa3oBaHMIO BOJOHE(DTSIHBIX dIMYJIBCUI U Ta305KUIKOCTHBIX CUCTEM B MpHU3a-
OOIHOI 30HE.

Bce atu mporieccel 00ycClIOBIIEHBI BO3/IEUCTBMEM Ha TUIACT TBEPAOW (ha3bl WU
dunpTpaTa OYpoBOTr0O pacTBOpa, WM OJHOBPEMEHHBIM BIUSHHUEM 000UX COCTaBJISIO-
nux. CoxpaHeHHe eCTeCTBEHHOM MPOHUIIAEMOCTH MPOIYKTUBHBIX IJIACTOB B 0O0JIb-
el Mepe omnpenenseTcss He TOJAbKO OypOBBIMH pacTBOPaMH, MCHOJb3yEMbIMU TPU
OypeHUM W BCKPBITUH IIJIACTOB, HO M PacTBOpaMH, MIPUMEHIECMBIMU TIPH KPETUICHHH,
nepdopaiuy U BbI3oBe npuToKa. [locneanee oOyciaoBiIeHO TeM, UTO B Ipoliecce Iie-
MEHTHUPOBAHUS TJIACTHI HCTBITHIBAIOT penpeccuto B 1,3-1,6 pa3 6ombinyro, 4eM npu
OypeHHMH, a TaKXXe BBICOKMM BOJOOTIEIECHHUEM H3 LIEMEHTHOTO pacTtBopa. Tak, 1o
JTaHHBIM THAPOJAMHAMHUYECKUX HccaenoBanuil miactoucnbitaTerieM KNUN-95 na Ka-
HUTJIOPCKOM MECTOPOKJICHHUH, BEIMUMHA «CKHUH-3(()eKTa» mociie OKOHYaHUs CTPOH-
TeIbCTBa CKBaXXMH nocturaet 10 u Gosee, a MPOU3BOIUTEIBHOCTD TJIaCTa CHUXKACTCS

B D pas.
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Jlasxe TIpH MCTIONB30BAaHUH HAnOOJIee MPOTPECCUBHBIX TUIOB OYypOBBIX PacTBO-
pPOB HE MCKIIIOYAETCS OTPUIIATEILHOE BO3JICHCTBHE WX HA MPOJYKTUBHBIA ILUIACT.
Kpome toro, OypeHue Ha pernpeccud UMEeT U JpYyrue HeJJOCTaTKU: BO3MOKHOCTb 00-
pa30BaHMs TOJICTOM TIIMHUCTOW KOPKM Ha CTEHKaX CKBa)XKMHBI; CHHKCHHE KadyecTBa
pa3001IeHNs JIaCTOB; BO3MOXKHOCTH IMOTJIOLIEHUSI OypOBOrO PacTBOpA; MOSBICHHUE
3aTsDKEK, IPUXBATOB MO ACWCTBUEM Tepernaia JaBJICHNUs; MOBBIIIEHHBINA pacxo/ pea-
TEHTOB Ha MPUTOTOBJIEHUE U CTa0MIM3aIHI0 OYPOBBIX PACTBOPOB U JP.

BnusHue TexHoIOrMY 3aKaHYMBaHMS U OYPOBBIX paCTBOPOB HA MPOAYKTUBHOCTD
ckBakuH [lepmckoro IlpukaMbsi OBLIO TMOATBEPKICHO CHEIUATBHBIM SKCIIEPHUMEH-
TOM. BCKpbITHE NPOAYKTUBHBIX TOPU30HTOB Ha KOKYHCKOM MECTOPOXKICHUHU B CKBa-
xuHax NoNe 2170, 2134 u 717 ocyuiecTBiI€HO TJIMHUCTHIM, OJUMEPCOJIEBBIM U UH-
BEPTHO-OMYJICHOHHBIM PAcTBOPAaMH COOTBETCTBEHHO C OJUHAKOBBIMU MOKA3aTEJsI-
mu puistparun (6-8 cm>/30 Mun). Bee CKBaXKHHBI IPOOYPEHBI B OXHOM KYCTE, OfI-
HOU OypoBoii Opuranoit. B ckBaxxune Ne2170 mpoayKTHUBHBIN TUIACT BCKPBIT C MPO-
MBIBKOH TJIHHHCTHIM PacTBOPOM ILIOTHOCTHIO 1250 kr/m°, oGpaboranueM YIIP u
kapOonatoM HaTpus. CTBOJ CKBaXHHBI 10 320051 00Ca»eH 00CaHON KOJIOHHOM Jua-
MeTrpom 146 MM u 3anemeHTupoBaH. B ckBakmHe Ne 2134 skcruryaraliioHHasi KO-
JoHHA AuaMmeTpoM 168 MM crylieHa 0 KpOBJIM MPOAYKTUBHOTO TOPU30HTA U 3alle-
MEHTHUPOBaHAa, a IUIACT BCKPHIT HA TMOJMMEPCOJICBOM PACTBOPE ILJIOTHOCTHIO
1030 xr/v®, obpaboranubiM KCCh n KMII. CxkBaxuna Ne717 mocTtpoeHa 1o KOHCT-
PYKIIMHU, aHAJIOTUYHOM cO CKBaXKHMHOU Ne2134, HO BCKpBITHE MPOAYKTUBHOTO IJIacTa
MPOBEJICHO C TMPOMBIBKOM HWHBEPTHO-OMYJIBCHOHHBIM PAaCTBOPOM IUIOTHOCTBIO
1030 xr/m>. TIpoyKTHBHAs TONIA BO BCEX CKBAKUHAX MMENa OXHHAKOBYIO XapaKTe-
PHUCTUKY, ¥ TIPOTHO3HAsI OIICHKA, BHIMIOJHEHHAss HAa OCHOBe reodusmueckoit uHPOP-
MaIliH, MOoKa3aja, YTO BCE CKBa)KMHBI MOIIM JaTh aeOuT B mpeaenax 25-30 1/cyT.
daktnueckn neOutel 1Mo ckBaxkmaam NeNe 2170, 2134 u 717 cocraswm 0,9, 10 u
21 t/cyT. cooTBeTCTBEHHO. [Ipy 3TOM HHU B OJHOM Cily4ae He ObLI MOTy4YeH MOTEHIIH-
anpHbl geout (25-30 T/CyT).

bonee toro, mocne raoymennst ckB. Ne 717 rmuHUCTBIM pacTBOpoM U 9 MecsIieB

KOHCEpBAIMK e¢ IeOUT CHU3MICS 10 2 T/CYT.
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B mocnenHue roapl MAPOKOE MPOMBINIICHHOE MTPUMEHEHNE HAILTA OC3TIIMHHM-
CThIe OYpOBBIC PACTBOPHI HA OCHOBE IIJIACTOBBIX BOJ, 00pabOTaHHBIC MOJHUAKPHUIAMU-
JIOM M COJISIMU, COJAEpPAIIMMHU KaTHOHBI TpeXBaJeHTHBIX MeTauioB. IIpoBeneHHoe
CpaBHEHHE KadeCcTBa BCKPBHITHS IIACTOB Ha PaccBETHOM MeCTOpOXACHHH 1O 32
CKB)KMHAM, TPOOYPEHHBIM C MPOMBIBKON OE3TJTMHUCTHIMHU U 26 CKBOXXHHAM - C MPO-
MBIBKOW TJIMHUCTBIMHM PAaCTBOPAMHM TTOKA3aJio, YTO OYMCTKA MPU3a00HHOM 30HBI TIjIa-
CTa CKBa)XHH, MPOOYPEHHBIX C MPOMBIBKON OE3TIMHUCTHIM PAaCTBOPOM, MTPOUCXOIUT
ObIcTpee, YeM MO CKBaKMHAM, IPOOYPEHHBIM C MPOMBIBKON TJIMHUCTHIM PaCTBOPOM.
BpeMms BoccTaHOBIIeHHs neOWTa O MaKCHUMAJIBbHOTO 3HAYCHHs 10 CKBaKWHAM, IIPO-
OypEeHHBIM C MPOMBIBKOM TJIMHUCTHIM PAacTBOPOM, cocTaBiisieT 155 cyt, a Ge3rinuHu-
cteiM — 50 cyT (puc.l), mpu 3TOM pacCUUTaHHBIN yIEIBbHBIA MPUPOCT TOOBIYU HEPTH
cocraBmi 2,71, 2,15 u 1,22 T/cyT B BBICOKO-, CpeIHE- U HU3KOIPOYKTHUBHBIX ITa-
CTaX COOTBETCTBEHHO.

W3 npuBeICHHBIX JaHHBIX BUIHO, YTO MPUMEHEHHE OC3TJIMHUCTHIX W HHBEPT-
HO-9MYJILCUOHHBIX OYPOBBIX PACTBOPOB HE TO3BOJISIET TIOJHOCTHIO MPETYPEIUTh 3a-
rps3HEHUE TPU3a00MHON 30HBI MPOAYKTUBHBIX IJIACTOB.

[TosToMy Hanboiee MEepCHEeKTUBHONW TEXHOJIOTUEH BCKPBITUS IUIACTOB CIEAYET
CUMTaTh BCKpBITHE Ha Jemnpeccuu. Panee OypeHue Ha JIETIPECCUU Ta30BbIX CKBa)KWH
OCYIIECTBIISIIOCh B TEPPUTCHHBIX U KapOOHATHBIX KOJUIEKTOpPaX MOPOBOTO, TPEIIMH-
HOTO, MOPOBO-TPEIIMHHOTO, TPEUIMHHO-KABEPHO3HOI0, MOPOBO-KaBEPHO3HO-TpE-
muHHOro TUMoB. [lpu 3TOM Jnempeccus Ha IUIACTHI MOJAJEPKUBANIACH B TIpeieax
0 - 4 MIIa u onpeaensyiack UCXOS W3 YCIOBUS MPEIYNPEKIACHUS pa3pyIICHUS MPO-
JTYKTUBHOTO TIjIacTa 1o gpopmyiie

AP 1. =0,1 (Prop — Pp.),

rae Prop, 1 Py - BEIWYMHBI TOPHOTO U M1acToBOro Aasienuit, MIla.

JInst OYMCTKY CKBaXHMHBI (IIPOTYBKH, TPOMBIBKH) HCIIOJIb30BAJICS €CTECTBEHHBIN
ra3, Bogaubii pactBop CaCl,, monumMepcoseBoit pacTBop 0e3 TBEpAOH (a3, Majio-
[JIMHUCTBIA TOJMMEPHBIM pacTBOP M IMOJTUMEPIIMHUCTBIA YTSKEIEHHBIA OYpOBOIA

pacTBop.
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QyAmex, T/CYT.M.

50 100 150155
Bpewms, cyT
BBICOKO CpeJ:[He- HU3KOIPOAYKTUBHBIE KOJIJIEKTOPA

— <« — .. — .. — Ha OE3IIIMHUCTOM pPaACTBOpE
Ha TNIMHUCTOM PacTBOpE

Puc. 1. CpaBHeHue 3aTpaT BpeMEHH Ha OYUCTKY NpHU3a00MHON 30HBI
M0 CKBa)KMHaM, POOypeHHbIM Ha PaccBeTHOM MIIOLIAAN C MPOMBIBKON
O€3TrJIMHUCTBIM U TIIMHUCTHIM OYPOBBIMU PACTBOPAMHU
[Tpu BCKpBITHH IIACTOB HAa JENpPECcCUU HanboJsee BaXKHOMU 3a/1adyeil sSBisieTcs pe-
IyJUpOBaHUE [aBJICHUS Ha TMPOAYKTHBHBIM muacT. BrepBble oHa Obula perieHa
TaruposbsiM K.M. HCnosib30BaHUEM T€PMETU3UPOBAHHONW CUCTEMBI LUPKYJISLNAU, HO-
3BOJISIOIIECH  BBI3BaTh KOHTPOJIMPYEMBIM MPUTOK IUIacToBOro ¢uroujga Ha 3a0oif
CKBa)KMHBI U BEIMBITH €70 Ha TIOBEPXHOCTH C LEIbI0 YCTAHOBIICHHUS TPUPOIBI (IIronia
U OIpEeJeNIeHUs TUIaCTOBOTO JABJICHUS, a IPU HEOOXOAMMOCTH - NMPOBEICHUS IiIylIe-
HUs ckBakuHbI. [Ipu nponomkenun 3tux padot B.M. HudanroBeim Ol pa3paboTan
croco0 BCKPBITHS MPOAYKTUBHOIO IUIACTa B YCIOBUSAX MEPEMEHHOM Jlempeccuu, pe-
TyJUPYEeMON CTYNEHYaThIM WM HEMPEPHIBHBIM M3MEHEHUEM M30BITOYHOTO JABJICHHUS

ra3uPOBAHHON TPOMBIBOYHOU KHIKOCTH.
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OnHoil U3 caMbIX OTBETCTBEHHBIX ONepauuid Mpu OypeHUH B YCIOBHSIX PaBHO-
BECHUS U JICNPECCHU B CUCTEME «CKBAKMHA-IUIACT» SIBIISAETCS CIYCK U MOABEM MHCT-
pymenTa. Pazpaborannsie emé B 20 — 30-x rojax 3apyOexxHpiMH pupmamu  «OTHC»
u «Xauapuin», a Takxke AzepOalKaHCKUM MHCTUTYTOM HE(TSIHOrO MalIMHOCTPOE-
HUSI KOMIUIEKCBHI 000PYAOBaHUS JUIsl CITyCKO-TIOIbEMa KOJIOHHBI TPYO O] JaBICHUEM
M3-32 HECOBEPILIECHCTBA, HU3KOM IMPOU3BOJUTEIBHOCTH M HEIKOHOMUYHOCTH HAILLIN
NPUMEHEHUE B OCHOBHOM TOJIBKO MPU MTPOBEJACHUH aBapUIHBIX padoT.

Hcnonb30BaHue yCTaHOBOK ¢ HempepbiBHbIMU TpyOamu (YHT) Takke moiHO-
CTBIO HE pelIaeT mpodiemMy crnycko-moabéma TpyO moj aaBieHueM, Tak kak YHT
MO’KHO MCIOJIB30BaTh TOJIBKO /1711 OypeHUs] CKBaXXKUH CPEIHEr0 U Majoro AMaMeTpoB
U3-3a TOTO, YTO MAaKCUMaJIbHBIA AuaMeTp TpyOsl He npebimaeT 60,3mMM. Tlockonbky
JUISL KPEIUIEHUS] CKBAXUH IMPUMEHSIOTCS B OCHOBHOM CBUHYMBAE€Mbl€ TPYOBI, MpO-
OJleMa repMeTHU3alluu YCThs TPH CITYCKO-TIOABEMHBIX OMNEpalusax Mpu OypeHHH U
KpEIUICHUU CKBAKUH MPU U30BITOYHOM JIaBJIEHUU HA YCThe TPEeOYeT CBOEro pelIeHHUs .

Takum oOpazoM, HecMOTps Ha TO, 4To Oypenue Ha OIIlJ] sBHsSeTCS €AMHCTBEH-
HOM TEXHOJIOTMEN NMEPBUYHOIO BCKPBITHUS, MO3BOJIAIOIIENH COXPAHUTh €CTECTBEHHBIE
(GUIBTPATMOHHO-EMKOCTHBIE CBOIMCTBA MPOIYKTHUBHOTO IUIACTa MPU OAHOBPEMEHHOM
MOBBIIMIEHUH CKOPOCTU OypEeHHs, OCTAETCS LENbIM psii HAYYHBIX U TEXHUYECKHUX 3a-
Jlay, CAEP>KUBAIOIIMX MAaCCOBOE BHEAPEHUE JAHHOW TEXHOJIOTHH. [ToMuMo yka3zaHHO-
ro BBIIIE, 3TO OTHOCUTCS K METOJAM IPOEKTUPOBAHUA U JOCTHUKEHUSA B IIPOMBICIIO-
BBIX YCJIOBUSIX 3aJJaHHOM BEJIMYMHBI IETIPECCUU HA MPOTYKTUBHBIN IJIACT U TEXHOJIO-
TMYECKUM CXEeMaM, KOHCTPYKLUHUAM U IapameTpaMm o0opynoBaHus sl OypeHus: Hed-
TSHBIX ckBaxuH Ha OTI/I.

B TpeTheii Ij1aBe NMPUBEICHBI PE3yIbTaThl pa3pabOTKU TEXHOJIOTUU BCKPBITHS

NPOAYKTUBHBIX T1actoB Ha OTI/I.

Hamumu uccnenoBaHusMu moka3aHo, 4To TexHojoruto Oypenus Ha OII]] pa-
IMOHAJIBHO MPUMEHSTH MPU BCKPBITUU MPOAYKTUBHBIX IUIACTOB, XapaKTEPU3YHOIIUX-
CA CIIEIYIOIIMMU NTapaMeTpaMu:

- IJIACThl UCTOLIEHHBIE, C HU3KUM IUIACTOBBIM JIABJIECHHUEM, CIIOKEHHBIE YCTOM-

YUBBIMU I'OPHBIMHU IIOPOJAMU,
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- BBICOKOMpOHHMIaeMbIe (> 1 MKM”) CIIEeMEHTHPOBaHHBIC H30MOPGHBIC ECUaHH-
KU U KapOOHATHI;

- MaKpOTpEIIMHOBaThIe IUIAcThl (MpU pa3Mepax TPEIIUH, MPEBBIIIAOIINX
100mMKM, MpeIcTaBICHHbIEC YCTOWYMBBIMU TOPHBIMU ITOPOIaMHK);

- TUIaCThI, XapaKTepU3yeMbI€ CYIIECTBEHHBIM COJEP)KaHHEM TOPHBIX IMOPOJ,
YYBCTBUTEJIHHBIX K BO3JICUCTBHUIO (GUIHTPATOB OYPOBBIX PACTBOPOB HA BOJHOM OCHO-
Be (pazOyxarorue rauHbl >1 %, nedrokymupyromme > 5%, rurc, aHTUAPUT U 1Ip.);

- TUIACThI, XapaKTepU3yeMble CYIIECTBEHHON HECOBMECTUMOCTBIO C (pUIbTpaTa-
MU (3MYJIbCHSMH, MYJIBIIOHN, OCaTKAMH);

- 00e3BOXKEHHBIE TIACTHI, C Cy0OCTaTOYHOM BOAO- MU HEe(DTEHACHIIIIEHHOCTHIO,
ecnu (puiIbTpaT HE BBI3BIBACT 3(PGHEKT MPOTHBOTOYHOTO BIUTHIBAHUS M (Ha30BOTO
yJaBiuBaHus (IPUMEHEHHE PACTBOPOB HA BOJHOM OCHOBE VIS 0JICOPHIIBLHBIX CHCTEM
¥ paCTBOPOB Ha YIIIEBOJOPOTHON OCHOBE /TSI THAPO(MUIBHBIX TIIHH).

OO6mumM TpeOOoBaHUSAM NIJIsl BCEX MEPEUUCIICHHBIX IUIACTOB SIBISIETCS YCTONYM-
BOCTh B YCJIOBUSX OTPHUIATENILHOTO TMEperaja TaBiICHHUS B CHCTEME «CKBa)KWHA-
wiact». Hanpumep, ansa ycnosuit [lepmckoro Ilpukambs o0beKTaMu Jisi BCKPBITUS
Ha OII]] sBnsitoTCcst HEPTAHBIE TUIACTHI C TUIACTOBBIMU JABJICHUSIMU HUXKE THAPOCTa-
TUYECKOT0, PAaBHOM THIPOCTATHYECKOMY HJIM TpeBbIIaomuM ero He 6onee 0,5MI]a.

OnHuM U3 BaXHBIX (DaKTOPOB B TEXHOJOTHUU CTPOUTENIHCTBA CKBAXKUH Ha Jie-
MPECCUU SBIICTCS OMpE/e/ICHNe WHTEpBalla 3aJleraHus MPOAYKTUBHOTO IJIacTa, Io-
CKOJIbKY OallIMaK 3KCIUTyaTal[MOHHOM KOJIOHHBI HEOOXOIUMO YCTAaHOBHUTH B KPOBIIIO
MPOIYKTUBHOTIO IJIACTa WJIK BCKPBITH €ro Ha riayouny He 6omee 0,3-0,5M.

Hamu nipensnoskeH mo3TamHbli OAX0/] K ONPeIeTICHII0 MECTOIIOI0XKEHHS TPO-
TYKTUBHOTO IIJIacTa, KOTOPOE METOJIUYECKH OMPEEIsIeTCs ABYMS HE3aBHUCHUMBIMU
croco0aMy — aHATMTUYCCKUM U MHCTPYMCHTATBHBIM.

B mepBom cinydae - myTéM aHalnM3a MaTepUaNoB IO paHee MpoOypeHHBIM
CKBOXMHAM M BO BTOPOM — ITyTEM IMPOBEACHUS CEPUM KapOTa)Kel, MPUBA30UYHOTO U
MOBTOPHBIX, B TIPOIECCE YIIIyOJIeHUSI CKBKUHBI. [Ipy aHAMTMTUYECKOM TOX0e TpO-
U3BOJAT MOCTPOCHUE pa3pe30B IO paHee MPOOYypEeHHBIM U MPOEKTUPYEMOH K Oype-

HUIO CKBaXHHaM, C y‘IéTOM HNX MCCTOIIOJTOXCHHNSA Ha MCCTHOCTH U I'COJIOTHYCCKOI'O
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CTPOEHHUSI MECTOPOXAEHUS. HCTpyMEHTaNIbHBIA METOJl BKJIIOYAET B TEPPUTCHHBIX
otnoxenusix 3amuch PK u npodunemepa, B kapboHatHbeix otnoxeHusx - PK u TIBII
3a 10-20M 110 KpoBiIM MPOTYKTUBHOIO Tuiacta U nosiHoro komruiekca ['MC nocne ero
BCKphITHA Ha TyOuny 0,3-0,5m.

Jpyrum mokaszaTesneM, OmpeesiomuM O0e3aBapuiiHy0 MPOBOAKY CKBaXKUHBI,
SIBIISICTCS MOJIIepKaHue (peryimpoBaHue) 3aaHHOTO MU EpEeHIIUATLHOTO JaBIICHUS
B CHCTEME «CKBa)KMHa-IacT». Mcxons U3 ycioBUM NpeayNpekICHHUs BO3MOKHBIX
MOTJIONICHUN OypOBOW MPOMBIBOYHOM JKUJKOCTH, (PIIFOUIONPOSIBICHUM, OCBINEH, 00-
BaJIOB M JPYTUMX OCJIO)KHEHUH CTBOJIA CKBAaYKMHBI, @ TAKXKE - U3 TPeOOBaHMUI OXpaHBI
HEJIp M 3KOJIOTMM HaMH OIIpeJleSIeHa JIOMYCTUMAasl JIENPECCUs Ha CTEHKU CKBAKUHBI
npu OypeHuu, Kotopass He JnospkHa mnpeBblnarh 10-15% 3¢ dekTUBHBIX CKeleTHBIX
HanpsHKeHUH (Pa3HOCTh MEXKIy TOPHBIM U TIOPOBBIM JaBlieHHeM Topox). Jmst ycio-
Buil Ilepmckoro IlprkaMbsi BenWyMHA AENPECCUMU JOJKHA HAXOAUTHCS B Mpelenax
0,3 — 2 MIla. [/Ins omnpenencHUs BEIUYHHBI ACTIPECCHHA HA CTAIUU Pa3pabOTKH IMpo-
€KTa MPOU3BOJUTCSA PacU€T MPOMBIBKU. B oTedecTBEHHOUN U 3apyOeXKHOU MpPaKTHUKE
ero npousBoaAT no nporpamme «MUDLITEI», paspaboranHoii komnanueit «Maypep
Nuxuanpunr UHK».

OpHako, Kak MOKa3bIBaeT OTEUECTBEHHAs U 3apyOekHas MpakTHKa OypeHus Ha
OII/l, pe3ysibraTsl, MOJy4YacMbI€ IO JAHHOW IPOTrpaMMe, HE BCErJa COBMANAOT C
MIPOMBICIIOBBIMHU JJAHHBIMHU. DTO OOYCJIOBJIEHO, MTO-BUJUMOMY, TEM, UTO MPU UCIOIb-
30BaHHH JIBYX(A3HBIX CUCTEM «HE(PTh-a30T», pACTBOPUMOCTH a30Ta B HE)TH TOMUMO
TepMOOAPUUECKUX YCIOBUM CKBa)XMHBI 3aBUCHUT OT cocTaBa HepTH u raza. [Ipu stom
pacuéTHple METOAMKH JOJDKHBI UMETH BBICOKYIO TOYHOCTD IS ITOJIYyYE€HUS 3aJaHHOU
BEJIMYMHBI JICTIPECCUU U TPeOYEeMOro pacrpeiesieHus AaBJICHHs MO0 CTBOJIY CKBaXH-
Hbl. Hapsny ¢ yka3aHHBIM, UCIIOJIB30BaHUE TOIBKO PACYETHBIX JAHHBIX 110 IIPOMBIBKE
CKBOXMH BO MHOTHX CJIy4asix SIBJISJIOCH MPUYMHOW OypeHHs Ha TCEBIOAETPECCUU
(P3a5. > Prit).

B cBsA3M ¢ 3TUM, C LEABI0 TOCTHKEHHS IPOCKTHOM JAENPECCUN HA MPOAYKTUB-
HBIN TUIACT B TIpoliecce OypeHus Mpu OJJHOBPEMEHHOM OOECIIEUeHUH YCTOMYUBOM pa-

OOTEHI TUAPaBIMYCCKOIO 3a00MHOTO ABUTIaTCIIs1, HAaMU 00OCHOBaH U MMPCIJIOKEH CIIO-
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co0 MPOEKTUPOBAHUS M KOHTPOJIS IIPOrpaMMbl TPOMBIBKH B mporecce Oypenus (I1a-
TeHT Ne 2199646). CyTh ero 3aKiIr09aeTcs B CICIYIOIIEM.

B ckBaxuHy crnyckaeTrcsi KOMIOHOBKA MHCTPYMEHTA, UACHTUYHAS KOMIIOHOB-
K€, UCIOJb3YyeMOU MpHU BCKPHITUM MPOJYKTHUBHOTO IUIACTa, U HA OCHOBAHWU MPO-
rpaMMbl MIPOMBIBKM MPOBOASAT HMCCIENOBAHUS Ha Pa3IMUHbIX pexuMmax. [Ipu stom
MIPOU3BOJIAT 3aMEHY TEXHUYECKOM BOJIbI B CTBOJIE CKBaKUHBI HAa HePTh. Pacxo Hed-
TU B Ta30’KUJIKOCTHOM CMECHU MPUHUMAIOT M3 pacuéTa yCTOMYMBON pabOTHI rUpaB-
JUYecKoro 3aboiHoro asurares (Hampumep, s J1-105-6 a/c).

3aTeM MpPOBOJAT MCCIEIOBAHUS MO YCTAHOBJICHUIO PEXKUMOB OypeHHUs Ha Jie-
npeccur. JJig 3TOro mociie Havajga KPyroBOW IUPKYJISIUU HEDTH C ra3000pa3HbBIM
areHTOM B CTBOJIE CKBKUHBI MOOYEPEAHO CO3/AI0T HE MEHEe TPEX PEKMMOB MOAAUU
a’pPUPOBAHHON KHUJIKOCTH, OOECIEUMBAIOIIUX CO3JaHUE JEMPECCHUU: HUKE PacyET-
HOM, paBHOW pacuy€THOM U BhIlIEe pacu€THOU. C MOMOIIBI0O aBTOHOMHBIX MAHOMETPOB
U MaHOMETpa, CIyIIeHHOro Ha Kalese, 3aMepsoT JaBJIeHUs Ha BCeX pekumax. Yc-
TaHABJIMBAIOT MMOTEPHU JABJICHUSA B MHTEpPBaJe OT MECTa YCTAHOBKHM MaHOMETPOB 10
noJota. [Ipon3BoasAT moabéM MaHOMETpa Ha Kabesie U MHCTPYMEHTa C KOHTeHepaMu
IyOMHHBIX MAaHOMETPOB. 110 MOTy4eHHBIM TaHHBIM MPOU3BOASAT aHATU3 U3MEHEHUS
3a00MHOTO JaBJieHUS B 3aBUCHUMOCTU OT pacxoja HedTu u azoTa. Ha ocHoBe moiry-
YEHHBIX PE3yJIbTAaTOB YCTAHABIMBAIOT MPOEKTHBIM PEXKHUM MOJa4ud HePTH U a30Ta.
3aaHHyI0 BEJIUYUHY JENPECCUM Ha MPOIYKTUBHBIN IJIACT MPU €ro BCKPBITHH 10
BCE TOJIIIMHE MOJACPKUBAIOT Mojavyeil HeTH U a3oTa MpHu BEIOpaHHOM pexume. B
MPOIIECCE BCKPBITUS OCYIIECTBIISIIOT HEMPEPHIBHBIM KOHTPOJb JaBJICHUS Ha 3a0oe.
ITocne BCKpbITHA MPOAYKTUBHOIO IJIaCTa MOAHUMAIOT MAHOMETp, CIYLIEHHBIA Ha
kabelie, 1 MAaHOMETPHI, HAXOJIAIINECS B KOHTEMHEpaxX, MPOU3BOISAT COTIOCTABICHUE U
OLICHUBAIOT U3MEHEHNE BEIUYUHBI ICTIPECCUU B TIpoIlecce OypeHHUs..

[IpensioxeHHbI cr1Oco0 UCIBITAaH B MPOMBICIOBBIX YCIOBUSX MPHU OypeHHUH
ceMuiecsITH He(dTeIOOBIBAIOMINX CKBaXKWUH, MPOAYKTUBHBIC IJIACTHI KOTOPBIX TOJ-
muHOU 0T 4 10 20 M UMeNu HEOJHOPOHBIC CBOMCTBA MOPOA-KOJIJIEKTOPOB IO TOJ-

ITHUHC. 3aboiiHoe HaBJICHUC BO BPCM: BCKPBITHA IIPOAYKTHBHBIX IIJIACTOB OBLI0 HUKE
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U B TpEX CiIyyasX paBHO IJIACTOBOMY JlaBlieHUI0. Hu B 0IHOM cilydae Ipu BCKPBITHUH
MPOAYKTUBHBIX IJIACTOB HE BO3HUKJIO HU OCJIOKHEHUM, HU ABAPUMHBIX CUTYaLIUM.

OO6b1yHO npu Oypenun Ha OIIJl mepen HapalMBaHUEM WHCTPYMEHTA WIIU Tie-
pel CIyCKO-TIOJbEMHBIMH ONEpalMsIMHU OTKIIOYAIOT HACOC W KOMIIPECCOpPHI, B pe-
3yJbTaTe Yero ra3 OBICTPO BBIXOJIUT M3 cMecu. B mocneayroimieM, Korjaa KOMIIPecco-
pbl M HACOCHI BKJIIOYAIOT, JEra3upOBaHHBIM OypOBOM pacTBOp M3 BEpXHEW YacTu
CKBKHHBI BBITECHSETCS] adPUPOBAHHBIM (DIIFOMIOM, MOCTYMHAIONIUM Yepe3 0JIOTO.
Kak npaBuiio, 3T0 NpUBOJIUT K 3HAYUTEIHLHOMY YBEJIMUYEHUIO JIABJICHUS B CKBaXKUHE,
KOTOpOE CJIEYET 3a NEPUOJOM Pa3rpy3KH.

Hamu ObutM cucTeMaTU3UpOBaHbl METO/IbI, TTO3BOJIIONINE UCKIIOUUTH TTOBBIIIIE-
HUE JaBJICHUs Ha 32001 MPU CIYCKO-TOAbEMHBIX OMEpaIUsiX U HapallluBaHUU HWHCT-
pymenTa. [lokazaHno, 4to Haubosiee MPOCTON CIOCOO MpenynpexkACHUS BO3SHUKHOBE-
HUSI HEKOHTPOJUPYEMBIX IEpEernajioB /aBJICHUS SBISAETCS HUCIOIb30BaHUE JOTOIHU-
TEJLHOI0 Ta3a U M0A00P KOMIIOHOBKU OYpPUILHOTO HHCTPYMEHTA ISl BCKPBITHS ILJ1a-
cTa 0e3 HapallluBaHUs.

[Ipy HEBO3MOXHOCTH BCKpBITHS IulacTa Oe3 HapallMBaHUs WHCTPYMEHTa
CKBO)XHHY HEOOXOJMMO 3ariylIuTh WM MEPEKPHITh OTCEKATENIeM, WU K€ MOAbEM
(cmyck) mr000W KOMITOHOBKH JOJDKEH MPOU3BOAUTHCS MOJ JaBicHHeM. CII0KHOCTh
npoOJieMbl 3aKJIFOYAETCS B TOM, YTO MPOJYKTUBHBIN IJIACT HAXOJIUTCS B COCTOSHUU
dboHTaHMpPOBaHUS, T.€. TIPOIECCHl OypeHus U N0O0BYM HE(THU COBMEIIECHBI BO BpeMe-
Hu. Takas ke cuTyalusi BOSHUKAET MPHU KPEIUICHUH MPOAYKTUBHOTO IlacTa (puiIbT-
pom. Ilpu 5TOM MHOTUMU HCCIEIOBATENIMHU MPU3HAECTCS, YTO JaXKe HCIOJIb30BaHUE
YCTaHOBOK C HEMPEPHIBHBIMHU TPYOAMH TaKKe HE pelaeT yKa3aHHYIO MPoOJemy.

K coxanenuro, pazpabaTeiBaeMbie B Poccuu 1 BbIITyCKaeMble 32 pyOeKOM OT-
cekarenu He Bcerna d(h()EKTUBHBI, a OOJBITUHCTBO XKUAKOCTSH TIIYIICHUS! TIPUBOJISAT
K CHIDKCHUIO (PUIIBTPAIMOHHO-EMKOCTHBIX CBOUCTB KosutekTopa Ha 30-100%.

Mps1 nonaraeM, 4to 3Q(GEKTUBHBIM TEXHOJIOTMYECKUM MPUEMOM MOKET OBITh
pa3paboTKa KUAKOCTEH, BBIMOIHSIIOMUX OJHOBPEMEHHO (YHKIIMIO TIYIICHHUS U WH-

TeHCI/I(i)I/IKaLII/II/I IMPpUTOKA ITPHU 3aKaHYMBAHUN CKBAKHUH.
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B kadecTBe XKUIKOCTEH TUIyIIEHUS HAMH MPEI0KEHO MCIOJIH30BAHUE BBICIIIUX
CIIUPTOB, UCKITIOYAIOIINX NPOTEKAaHWE HETAaTUBHBIX MPOLIECCOB B MPOIYKTUBHOM ILjia-
cte. TeopeTnueckoil OCHOBOM MX MPUMEHEHUS CTaja HHEPTHOCTh CIIUPTOB K COJISIM U
IJIMHaM, 00YyCIIOBJI€HHAs X MEHBbUIEH PeaKMOHHON CIIOCOOHOCTBIO MO CPABHEHUIO C
JPYTUMHU PACTBOPAMU U PeareHTaMH.

B xauectBe 00BbeKkTa UCCAEAOBAHUS JIs )KUJKOCTH TIYIICHUSI ObLI B3AT peareHT
T, KOTOpHBIA sBIsAETCS MOOOYHBIM MPOJYKTOM MPOU3BOJICTBA AUMETHIIIMOKCAHA U
MPEICTaBIIET COOOM MACISHUCTYIO OJHOPOJHYIO KHAKOCTh CIEAYIOIIEro XUMHYe-
CKOTO COCTaBa, B Bec.%0! AMMETHWIANOKCAH — 2; CyMMa X JOMKMPAHOBOTo crupta - 9,5;
MUPAHOBBINA CIIUPT — 4; CyMMa X JIOJIMOKCAHOBOTO criupTa — 15; cymma x MeTuinoy-
taHauona — 1,5, cymMMa X JUOKCAHOBBIX cUPTOB — 50; cyMma TsDKEJIOro ocrarka -
18, a¢pupnoe uncno — 1,5 — 4vr KOH/r, maccoBast 10J1s1 THAPOKCHIIBHBIX TPYIIT - 23-
36%. Temneparypa Bcrbiliku B oTKpbiToM THTIE 90°C, TeMrepaTypa 3aMep3aHus
MUHYC 50° C. [Ipu sTOM OBLTIA OIIEHEHA YCTOMYMBOCTH 00pa3l0B, COACPKAIIUX HAU-
0oJiee pacTBOPUMBIE COJM KAapHAUIUT U CUIBBUHHUT, OTOOpPaHHBIE W3 TaJOTEHHBIX
OTJIOKEHUM Ha YHBBUHCKOM HE(TSIHOM MECTOPOXKJIESHUH B Tipejenax BepxHekamcko-
r0 MECTOPOXKJICHUS KaIMMHBIX cosiel. HecMOTps Ha IMTENBHYIO BBIIEPKKY B pea-
reHte T, y oOpa3lloB HE OTMEUEHO MOTEepU Beca, TOrJa KaKk B XJOPMAarHUeBO-
docharHom OypoBoMm pacTBope (Hambosee dHPEKTUBHOM B HACTOSIIEE BpeMs IS
OypeHus 10 coiisiM) 3Th ke 0o0pasubl Tepstin B Bece 0,16 - 2,14 Bec. % 3a 6osee ko-
potkuii cpok 24- 480 g (Tabdi.l).

BtopbiM, BecbMa BaXKHBIM MOMEHTOM BbIOOpa peareHta T, siBisieTca Mpeay-
MPEXJICHUE 3aKYMOPKU MPpU3a00MHON 30HBI MPOIYKTUBHBIX IJIACTOB IMOJ BO3JEHCT-
BUeM (UIBTPAaTOB OYypOBBIX pacTBOpOB. MccienoBanue BIMSHUS HOBOUM KUIAKOCTH
TIIyIICHUS - peareHTa T Ha BOCCTaHOBIICHHE MMPOHUIIAEMOCTH U3y4dajoch Ha o0pas3iax
nopoj1 000PUKOBCKOTO TOPU30HTA Y HBBUHCKOTO MECTOPOXKACHHUS (Ta0I. 2).

Takum 00pazom, ObUIO MOKa3aHO, YTO NPHUMEHEHUE peareHTa T yBEeIU4YMBaECT
NPOHUIIAEMOCTh TPUCKBAKWHHOM 30HBI 110 CPABHEHUIO C «HETOBPEKICHHBIM» I1j1a-
ctoM. Ilocrnennee 00ycnoOBIEHO BBICOKMMH OTMBIBAIOIIMMU CBOWMCTBAMM IPEMIIO-

JKEHHOM KUAKOCTHU I''TYHICHUA U CBA3bIBAHHUCM OCTaTOYHOU BOJEBI B KCPHC.
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Tab6auna 1

PacTBopumocTh 00pa3uoB coJieil B pearente T

Bec o6pasma conu Bpewms BbI- Bec o6pa3snia conu mo- IToreps Beca
110 BBIIEP’KKU B pea- | JEP>KKHU B pea- CJIE BBIJICPKKU B oOpasiia,
reare T | x 10‘3, KT reare T, 4 pearente T 1x 10'3, KT %
13,2 24 13,2 0
13,2 48 13,2 0
13,2 144 13,2 0
13,2 782 13,2 0
13,2 840 13,2 0
Tabauma 2

Biansinue :XUIKOCTH IIYIIEHUSI HA BOCCTAHOBJICHUE IPOHUIAEMOCTH

00pa3uoB KepHa U3 NPOAYKTHBHBIX IJIACTOB

Howmep [Topuc- | Ilponumae- |IIponunaemocts| KoadduimeHnt Boc-
oOpasiia, TOCTh | MOCTh 00pa3- | 00pa3IoB MMOCIE| CTAHOBJICHUS ITPOHU-
MOJIeNN o0pas- IIOB 10 BO3ICHCTBUSI I[aeMOCTH,
10B, KEepPOCHHY, KHUJIKOCTBIO %
% 1x 10°3mrm> TTYIICHUS,
1x 10°mxm®
53947 16,0 43,9 57,2 130,3
5373 15,0 43,0 46,9 109,1
53977 13,9 26,7 27,4 102,8
53955 15,9 23,7 21,4 90,2
53945 15,9 16,7 15,1 90,4
53952 16,2 16,1 16,8 104,3
53979 12,5 16,1 17,6 109,3
53969 12,3 14,0 14,9 106,4
53961 16,3 13,9 22,3 160,4
53982 12,2 51 54 105,9
Cpennsin 14,7 21,9 24,5 111,8
BeJIHYMHA

http://www.tech-biblio.ru



18

[TpuMeHnTETHPHO K 3aKaHYMBAHUIO CKB)XMH 3TO O3HAYAET, YTO MPHU TIIYIICHUU
CKBOXHH peareHToM T OyaeT coBMeaThCsl MPOIEce MoabéMa OypHIIbHOTO HHCTPY-
MEHTAa Tociie OypeHusi U CIyCK JU(Ta C onepaiueit o MHTeHCU(PUKAUU TPUTOKA.

B To e Bpemsi, HeOOMbIIasA TUIOTHOCTh peareHTa T, B onpenen&HHoN Mepe, or-
paHUYMBAET 00JaCTh €r0 MPUMEHEHHUS.

B kadectBe Oosiee TSOKENOW KUAKOCTH TIIYHICHUS TPEIT0KEHO NPUMEHSTH
1.1.5. - TpuruapookradroprnenTanon-1, moGOYHBIM TPOAYKT MPOU3BOICTBA MOIU(D-
TOPUPOBAHHBIX CITUPTOB (B JalbHEUIIEM COKpameHHO H-2), UMeromuii XUMHUUECKYFO
dopmyny CsHaFsO u monexymsapayro maccy 232,07. MaccoBas mois ChupTa-
Tenomepa coctaiser 99%, ocTanbHOE — TOMOJIOTH CITUPTA, METaHOJ U Bojia. PeareHT
H-2 npencraBnser coboii 6eCliBETHYIO MPO3paYHYIO KUJIKOCTh MJIOTHOCTHIO 1660 —
1670 kriv’, pPacTBOPHUMYIO B METaHOJIE, alleTOHe, d(Hpe, HO HE PAaCTBOPUMYIO B BOJIC.
OH ycTOMYMB TpHU JJIUTEILHOM XPaHEHWH, NMPU HOPMAIbHBIX YCIOBHUSIX 3TO CTa-
OWJIbHOE, MAJIOONAaCHOE, HEB3PBIBOOIIACHOE, TPYAHOTOPIOUEEe BEIIECTBO, OTHOCSIIEE-
csi K 4-My Kiaccy omacHoctd. Temmeparypa samepsanms -60°C, Temmeparypa
BCIBIIIKH B OTKPBITOM THUIJIE 103°C.

Hamu skcneprMeHTaIbHO YCTAaHOBJICHO, YTO KOA(M(OUIIMEHT BOCCTAHOBIICHUS
IIPOHMUITAEMOCTH KepHa Tocie Bo3aencTBus Ha Hero H-2 coctaBnser 111% Ha Tep-
PHreHHBIX o0pasuax ¢ nporuraeMoctsio 0,533mxm? n 103% Ha 06pasuax ¢ IpoHH-
11a€MOCTBIO O,23MKM2. IIpeBbIlieHHe MEpPBOHAYAIBHOM MPOHUIIAEMOCTH 00pa3lioB
KepHa mocie Bo3AeiicTBus Ha HUX H-2 00ycioBieHO, MO-BUAUMOMY, OCYUIKOH H
OYHCTKOU KaHaJoB. Bricokas moTHOCTh H-2 MO3BOMISIET IPUMEHSTE €T0 IS TyIIe-
HUSl TPOAYKTUBHBIX IUIACTOB C BBICOKMMH IJIACTOBBIMH JaBJICHUSMHU O€3 JOMOJIHU-
TEJIbHBIX TeXHOJOrnueckux x)uakocteil. [lockonbky H-2 He cMeluBaeTcsi ¢ BOJION U
OypOBBIMH pacTBOpaMu Ha BOJHOW OCHOBE HMCKIIIOUYAETCS HEOOXOAMMOCTH 3aKauyKH
Oy(depHOM KUIKOCTU MEX]Y *KUIKOCTHIO TIYIICHHUS] U OypPOBBIM pacTBOPOM IIPH IO-
Ja4e UX B CTBOJI CKBAYKUHBI.

JIJis mpakTU4ecKOro MPUMEHEHUS MPEIIOKEHHBIX TEXHOJOTUYECKHUX KHUIKO-

cTel pa3paboTaHa TeXHOJIOTHS 3akaHUMBaHMs ckBakuH Ha OII]l, koTopas mo3BoseT
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COBMECTHUTH TJYIICHWE CKBaXHH, MOABEM OYPHUIBLHOTO MHCTPYMEHTA, MPOBEIACHHE
I'UC, cniyck 3a00itHOT0 000pyA0BaHUS C 00PaOOTKON MTPOYKTUBHOTO IJIACTa.

B yeTBEpTOI IJ1aBe NMPUBEJEHBI Pe3yJIbTaThl 000CHOBAHUS U pa3pabOTKHU CIie-

ITUATHFHOTO TEXHOJIOTHYECKOTO KOMIUIEKCa 000PYIOBaHUS ISl BCKPBHITHS TPOIYK-
tuBHOTO 1uiacta Ha OIT/I.

Hcronp3oBaHre 3TOT0 000PYIOBAaHUS TO3BOJISIET OCYIICCTBIISTh B HEMPEPHIB-
HOM peXXHMMe: TIOJrOTOBKY ra3oHe(TssHOW cMecH (He(Th + a30T); BCKphIBATh MIPOIAYK-
TuBHBIN miiacT Ha OIIJ] npu 3agaHHBIX TTOKA3aTeNsAX pekuMa MPOMBIBKHU, pa3pyliaTh
TpéxdasHyro cuctemy (ra3, HeTh, ITaM), CKUTaTh Oy THBIN Ta3 Ha ¢akee, 100bI-
Tyl0 He(Th OTKAaUMBATh B TOBApHBIM MapK, a BHIOYPEHHBIH IIJIaM MO OKOHYAHHH
JOJI0JIEHHS] YTUITU3UPOBATh.

TumoBas 00BsI3Ka TEXHOJOTHYECKOT0 KoMIuiekca s Oypenus Ha OITJl (cBu-
JCTEeILCTBO Ha IMoyie3Hyto Mozelb Nel6177) BkitouaeT B ceOst OypOBYIO YCTaHOBKY;
KOMITJIEKT TIPOTHBOBBIOPOCOBOTO OOOPYIOBAaHUS, B YACTHOCTH MEXaHHYECKHUH TIpe-
BEHTOP C TIyXHUMH IUIAIMIKAMH WM YCThEBOW IIAPOBON KpaH C MEXAHHUYECKUM IPH-
BOJIOM; THPABIMYCCKHUE TUTAIICYHBIC MPEBEHTOPA C TPYOHBIMH, TIYXUMHU WM CPE3-
HBIMH TIJIAIIKAMU; TIPEBEHTOP YHUBEPCATIbHBIN THAPABINYECKUN; T€PMETU3ATOP PO-
TOPHBIM WM YHUBEPCAJIbHBIA BpalAIOIIUNACA TUAPABIMYECKUI MPEBEHTOP; OCHOB-
HOM U BCIIOMOTATEILHBIN MyJIBTHI YIIPABICHUS TPEBEHTOPAMU; MaHUDOIBIbI; JIMHAH
cenapaiyy 1 TaylieHus; OJIOKH: cerapaiuu, MIyIIeHus, IPOCCeIMPOBaHus U Po0o-
oTOOpHHKA,; (DaKEIBHYIO CHCTEMY U HACOCHO-CHIIOBOE 00OPYI0BAHHE.

Tunopasmepsl 000pyaOoBaHUS MOAOOpPAHKI B 3aBUCUMOCTH OT KOHCTPYKIIMH
CKBQ)KUHBI.

Manudonpaaple OOBS3KW JIMHWMA CeMapaiyy, TIAYIIEHUS COCTOSIT W3 Tpyo
[J 89mm u [ 114MM COOTBETCTBEHHO.

brok cenapamuu coctout u3 TpéxdazHoro HedTerazolnuiaMoBOro cenaparopa,
OOBS3aHHOI'O C TEXHOJIOTUYECKON EMKOCTBIO, CHUCTEMBI aBTOMATHKH, EMKOCTHOI'O
napka Jiyisi coopa HeTH, IIIaMa U3 cernapaTopa U i XpaHEHUsI HeTH U IJIaCTOBOM

BOJIEI.
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Kpome 3Toro, B KOMIUIEKC BXOJSAT KOMIIPECCOPHBIC a30THHIC YCTAHOBKU THIIA
CIA 5/101M u CJ1 9/101M, obecrieurBaroire moaady a3ora He MmeHee 88% B cMmecu
C BO3yXOM.

Cucrema KOHTPOJISI COCTOUT W3 CTAHIIUHA KOHTPOJISA W YIPABICHUS TEXHOJIOTH-
YecKMMHU TporieccaMu Oypenust Ha nenpeccur (AMKJI); aBTOHOMHBIX TNTyOWHHBIX
MaHOMETPOB C TIPOTPAMMHBIM YIIPABJICHHEM; TTyOMHHBIX MaHOMETPOB, CITyCKaeMbIX
Ha KabeJe; aBTOMAaTHYECKUX ra30aHajIn3aTOPOB HEMPEPHIBHOTO JCHCTBYS; aBTOMATH-
KU CerapanuoHHONW YCTaHOBKU; KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB.

JIJ1st BCKPBITHS POAYKTHBHOW YaCcTH TUTACTA M TIPOBEICHUS CITyCKO-TIOIBEMHBIX
orepalnui moJ| JaBleHneM HeoOXOJIMMO HCIIOb30BaTh OypHIIbHBIE TPYObI COOTBET-
CTBYIOILIET'O THUIIOpa3Mepa, MPOIICAIINE CIeNHUaIbHy0 MOArOTOBKY (C BBIOJHECHHOM
MPOTOYKOM (hacKM Ha TOPIIAX 3aMKOB TOJ] YTIIOM 18° k oGpasyroleii 3aMKa), coaTaH-
cupoBanHble YBT, oOpaTHble U 1IapOBbIE KJIAMaHbl MAJIOTO IUAaMETpa, MePEBOIHUKH
¢ mpoOkamu wiau auadparMamu, pa3pymaAIIUMUCT TPU ONPEACTEHHOM yCHIHH
(maBneHUM), KOHTEHHEPHI aBTOHOMHBIX MaHOMETPOB, YETHIPEX- MM IIECCTUTPAHHBIC
BelyIIHe OypUIbHBIC TPYObl COOTBETCTBYIOIIETO THUITOpa3Mepa, THAPABIMYECKHE 3a-
OOlHbIE ABUTATENIU, OCHACTKA ISl MTPUHYIUTEIHLHOTO CITyCKa U MOAbEMA OYPHUIBLHOTO
MHCTPYMEHTA NIPHU HaJIU4YMK M30BITOUYHOTO JaBJICHUs B CKBaxuHe, BepTiator BPb-100
n BPB-80 ¢ repmeTusupyronmm y310M KaOenbHOTO BBOJA, MEXaHU3MBI Majlol Me-
XaHU3alUU U Jp.

VYKa3aHHBI TEXHOJOTHMYECKHA KOMILIEKC OBLT CKOMILJICKTOBaH, HWCIBITAaH B
IIPOMBICIIOBBIX YCIIOBUSX U IMPOIIEI TPUEMOYHBIC UCTIBITAHUS.

B nsATOl IjaBe M3JI0KEHBI Pe3yiabTaThl UCIBITAHUN W MPOMBIILICHHOTO BHE-

JPEHUS TEXHOJIOTMH BCKPBITHS MPOAYKTHBHBIX TutacToB Ha OIIJl ¢ ucmonp3oBaHrEM
pa3pabOTaHHOTO CIEIHAIBLHOTO 00OPYIOBaHMS U TEXHOJIOTHUECKON ocHAcTKu. [Ipo-
IrpaMMOM CTEHJOBBIX MCHBITAHUN CTABWJIACH 3aJladya KOHTPOJILHOM COOpPKH 000pYy10-
BaHMsI U €T0 THAPOUCIIBITAHHM, ONpeieNieHre ero padotocrnocodbnoctu. Heooxoaumo
OBLTO BBISIBUTH HAAEKHOCTH KOMILIEKCA B paboTe MyTEM MOJCIIMPOBAHHS MPOIIECCOB
a’pUPOBAHMsS, OYMCTKH CTBOJIA CKBaXXUHBI W IOCIICAYIOIICH Jera3aliu, a TaKxke

OIOCHHUTHL BCIMYHWHY BO3HHUKAIOHOICTO 3a00MHOTO HAaBJICHUA, IIOTCPU HAABJICHHA H I10-
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TPEeOHOCTH B HAcOCax M KoMIpeccopax. B pe3ynbrare UCIBITAaHUHN ONpECIICHBI He-
00X0IMMBIE PaCXOJbl KUJIKOCTU-HE(TU U ra3a-a3oTa Jjsi 00eCTeueHUs MPOEKTHOTO
pekrMa OypeHHS M OYMCTKH 320051 M CTBOJIA CKBa)KMHBI (Ta01.3).

Tabnuma 3

Heo0xoaumbiii pacxoa He()TH U 230Ta B 3aBUCHMOCTH OT IMaMeTpa A0J10Ta

Pacxon 3
Pacxon raza —asora, M/MUH
JluameTp m0y10Ta, MM | SKHAKOCTH — He(TH,
e B HOPMAJIBHBIX YCIOBHSX
86 40 45
124 6-79 45-10
144 71-11 9-12

bb110 ycTaHOBIEHO, YTO BRIOpAHHOE CHEIUATBHOE TEXHOJIOTHYECKOe 000pyI0-
BaHHE U CXeMa ero OOBA3KH i1 OypeHHs INIyOOKUX CKBaXKMH Ha HE(PTh CO BCKPBITH-
eM npoaykTuBHBIX miactoB Ha OIIJ[ paGoTocrnocoOHO, HAAEKHO U OBLIIO PEKOMEH-
JOBaHO K MPUEMOYHBIM MCHBITAHHUSIM. I10oCiie M3roTOBICHUS U MOHTa)XKa IEPEIBHK-
HOW CcemaparyoHHOW YCTaHOBKH, (paKeTbHON yCTAaHOBKM WM CTAHIIMM KOHTPOJS H
ynpasienus: 0ypenueM Ha OI1J[ Ha ckBaxkune Neo758 IllymoBckoro MmectopoxaeHus,
OHM TOJBEPTAIMCh WHINBUTyIbHBIM UCITBITAHUSM U KOMILJIEKCHOMY OIPOOOBaHHUIO.
[Tpuémounbple UCTIBITAHUS TEXHOJOTUM BCKPBITHS MPOIYKTUBHBIX IJIACTOB Ha
OI1J] 6pL1u mpoBeneHbl Ha 33 CKBakKMHAxX, B TOM uucie Ha 17 ckBaxkuHax Ha [lly-
MOBCKOM, 4 ckBaxxMHax Ha MOCKYJAbMHCKOM M OJHOU ckBaxkuHe Ha FO»)uHCKOM Me-
CTOPOXKJICHUSAX - Ha OTJIOXKEHHUSI BEPECKOro TrOpu30HTa, S5 ckBakuHax Ha [llymos-
CKOM, o1HOM Ha ['oxaHckoM U onHOM Ha CHUOMPCKOM MECTOPOXKJIEHUAX - Ha Oarl-
KUPCKHH sipyc, 2 ckBaknHaX Ha CUOMPCKOM M 2 CKBaKMHAX Ha 3amaaHo-HoxkoBckoit
rpynmne MEeCTOPOXKJIEHUN — Ha OTJIO0KEHHUs CpeAHEe-BU3EUCKOro Noabsipyca.
CKBaXWHBI CTPOMJINCH, B OCHOBHOM, HAaKJIOHHO HaIlpaBJICHHBIMH U JIBE CKBa-
xuHbl Ne 789 IlymoBckoro u Ne 709 '0xaHCKOTO MECTOPOXKIECHUN C TOPU3OHTATb-
HBIMH CTBOJIaMH. Bcero ¢ mpuMeHEHHEM HOBOM TEXHOJIOTHH TpoOypeHo 70 CKBakMH
Ha MectopoxaeHusix [lepmckoro [Ipukames, Tatapcrana u 3anagnoi Cubupu.
VYcTaHOBIEHO, UTO TNPUMEHEHHE TEXHOJIOTHUU BCKPBITHUS MPOIYKTUBHBIX Iljia-

ctoB Ha OIIJ] mo3BoJIeT MOBBICUTH IEOUTHI CKBaKUH B 1,9 - 6,6 pa3a mo cpaBHEHUIO
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c 0a30BBIMH CKB)KWHAMH, IPOOYPEHHBIMU B MICHTHYHBIX ycioBusx (Tabdiu. 4). ['o-
J0BOM 3KOHOMUYECKHH 3(h(PEKT OT BHEAPEHHUS] TEXHOJIOTH BCKPBITUS MPOAYKTUBHBIX

mactoB Ha OITJ] mo 31 ckBaxkuHe cocTaBisieT 222, 7 MiH pyo.

Tabauma 4
O0B-| PaboTbl 110 BCKPBI-
Ho- €KT | THUIO IJIACTOB Ha Jie- O¢ddexTuBHOCTH pabOT
Mep | MecToposkie- | dKCII- IIPECCUH
CKB. HUC Tya- JIeTI- . aKTH-
ta- |Pmn., | P3a6., | pec- GasoBhIlA g)ecxnﬁ TpHpocT
muu | Mlla | MIla cus, Acbur, neour, Aebura,
% T/CyT. oy, +/-
791 | lllymoBckoe | Bays | 9,6 7,8 18,7 5,6 13,0 7,4
792 | lllymoBckoe |Bawa | 94 | 6,8 27,7 50 9,7 4,7
736 | llymoBckoe | Baya | 9,2 7,8 15,2 3,4 7,3 3,9
501 | llymoBckoe |Bawa | 6,5 5,8 10,8 5,6 13,0 7,4
741 | llymoBckoe | Baya | 9,2 7,5 18,5 5,6 13,0 7,4
789 | llymosckoe | bm | 10,0 | 7,5-8,5 25-15 6,4 21 14,6
758 | lllymoBckoe | B 9,3 7,4 20,4 54 12 6,6
740 | lllymoBckoe | B 8,7 7,3 16,1 52 15 9,8
5419 [UepémyxoBckoe| b 80 | 47 41,3 5 24 19
5414 [Uepémyxopckoe| B 8,0 572 35 5 19 14
1008 B-Hoxosckoe | Ti 140 | 13,6 10 51 41
347 | Cubupckoe bo 18,0 | 16,8 6,7 22 113 91
318 | Cubupckoe b6 171 | 16,4 4,1 14 93 79
42 | Anryraiickoe | T 16,0 | 134 16 35 123 88

OcHOBHBIE BBIBOJBI H PEKOMEHAALUH

1. [TokazaHo, YTO JIJIsl MOBBIIICHUS KAYECTBA CTPOUTEIBCTBO CKBAXUH B YCIIOBU-
ax [lepmckoro I[lpukampsi HEOOXOIMMO pa3AeNUTh Ha JIBa 3Tama. paboThl JO Mpo-
AYKTHBHOI'O IJIacTa W pabOThl B MPOAYKTUBHOM IulacTe. BCKpbITHE NMpPOAYKTUBHBIX
IJJACTOB M 3aKaHYMBAHUE CKBAXHH PEKOMEHAOBaHO npous3Boauth Ha OIIl, xax
€MHCTBEHHON TEXHOJOTUH, MO3BOJISIOIEH COXPAaHUTh €CTECTBEHHBIE KOJIJIEKTOP-
CKH€ CBOKMCTBA ILJIACTA.

2. Pa3paboTrana TeXHOJOTHs BCKPHITUA MPOAYKTUBHOTO Tuiacta Ha OII/], mo3Bo-
JstoIast HaAEKHO OINpPEAENATh €ro MECTONOJI0KEHNE, 00OCHOBBIBATh U KOHTPOJIUPO-

BaTh B Ipouecce OypeHus IporpaMMmy MPOMBIBKH, 00€CIIEUNBAIOIIYIO PACUETHYIO Be-
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JUYUHY JETPEecCUr Ha NPOAYKTUBHBIM mmiacT. OmnpeaenieHbl 00JacTU MPUMEHEHHS
TEXHOJIOTMH BCKPBITHA MPOAYKTUBHBIX Iu1acToB Ha OIL/I.

3. TeopeTnueckn 000OCHOBAHA U HKCHEPUMEHTAIBHO MOJATBEpKIeHA 3(PPEKTUB-
HOCTb UCIOJIb30BaHUS B KAUECTBE >KMJIKOCTEW IyIIeHUs TOOOYHBIX MTPOTYKTOB MPO-
M3BOJICTBA BBICIIUX CIUPTOB, peareHToB T u H-2.

4. BrnepBble pa3paboTaH METOJ TIYIICHHUsS CKBa)KWH, 3aKOHUEHHBIX OypeHHEM
Ha OIl/], mpu KOTOpOM mpoIecChl TAYyIIEHHs, MoAbEMA OYPUILHOTO HHCTPYMEHTA U
coycka nudra st 100bIYM HEPTH COBMEILEHBl BO BPEMEHU C MHTEHCU(UKaLMen
npuToka. Pa3paboTaHbl Tpy BapuaHTa TEXHOJOTUH MPOU3BOJCTBA padOT B 3aBUCUMO-
CTH OT TUAPOAMHAMHUUYECKOTO COCTOSIHUS CKBAKUHBI.

5. Pa3paboraH, UcnbITaH U BHEAPEH B MPOMBILIUIEHHOM MacliTabe TeXHOJIOTH-
YeCKU KOMILIEKC A7l BCKpBITUS HePTsHbIX Tu1acToB Ha OII/l, mpumenennsiit Ha 70
CKBaKMHAX U MOKAa3aBIIUN BBICOKYIO 3(EKTUBHOCTH. JIeOUTHI IO CKBa)KMHAM, MPO-
OypeHHBIM ¢ IpUMEHEHHEM HOBOW TexHoJoruu B 1,9 - 6,6 pasa BeiiIe, yem mo 6a3o-
BbIM CKBa)KMHAM, IPOOYPEHHBIM Ha PENpPEecCHUU B MACHTUYHBIX yciaoBHsX. ['ogoBoi
HSKOHOMUYECKUHN 3P(PEKT OT BHEAPEHUS TEXHOJIOTMU BCKPBITHS MPOAYKTUBHBIX IjIa-
ctoB Ha OIIJl Ha 31 ckBaxkuHe cocTaBisieT 222,7 MiaH pyo.

6. Jlns mupoKOro BHEAPEHHUS TEXHOJOIMHM BCKPBITHS MPOTYKTUBHBIX IUIACTOB
Ha OIT/] pa3paboTaHbl COOTBETCTBYIOIINE HOPMATUBHBIE TOKYMEHTHI.
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