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OBIIASA XAPAKTEPUCTUKA PABOTbI

AKTYaJIbHOCTH PadoThl

B Hacrosimiee BpeMsi TNPUMEHEHHWE COBPEMEHHBIX M HOBEWIIHX
TEXHOJOTHH YBETHUYECHUS HE(PTEOTAauH IIIACTOB HA MECTOPOKICHUIX 3anaaHon
Culupu paccMaTpHUBaEeTCsl KaK CPEJCTBO MOBBIIICHUS KaYyeCTBa ChIPHEBOM Oa3bl.
OCHOBHBIMH M3 TaKMX TEXHOJOTHH SBISAIOTCS ruapopaspsiB Iacta (I'PII),
OypeHne O0KOBBIX CTBOJIOB M TOPU30HTANBHBIX CKBAXKHH, a TAKXKE ONTUMU3ALIHS
PEXKUMOB PabOTHI CKBAKUHBI B BU/I€ (POPCUPOBAHHBIX OTOOPOB, UTO MPUBOAUT K
WHTEHCUBHOMY THMJIPOJMHAMHUYECKOMY pEXKHMY, B pe3yJbTaTe€ KOTOPOIO
YBEITMYHUBAIOTCS TEMIThl 0OBOTHCHUSI TIPOAYKITMU U TIPOUCXOIUT HEpaBHOMEPHAs
BbIPaOOTKA IJIACTOB.

B ycnoBusx onepexaromieil BHIpaOOTKH aKTUBHBIX 3al1acoOB, KOTOPHIE, KaK
paBujI0, COCPENOTOUYEHBI B HanboJiee MPOHUIIAEMOM YacTH KOJIJIEKTOpa, 0co00
aKTyaJIbHO HCHOJIb30BAHHE MOTOKOPETYIUPYIOIIUX METONOB BO3IECHCTBHUS Ha
IJIACT, MO3BOJISIIOLIMX CIAEPKUBATh MPOPBIBBI BOJBI MO 30HAM C JIYYIIUMH
(GUIBTPALIMOHHBIMU ~ CBOMCTBAMH U HAOpaBJIATh  JBUKYIIYIO  CUITY
3aKauMBAaE€MOTI'0 areHTa Ha BHITECHEHHE He(DTU U3 HU3KOTIPOHUIIAEMBIX CJIOEB.

[IpuMeHsieMble METOABI TOTOKOPETYIUPYIOLIETO BO3IEMCTBUS HE BCEraa
YUUTHIBAIOT OCOOEHHOCTH TEO0JIOTMYECKOIO CTPOEHHUS IIJIaCTOB, TEKYIIEee
COCTOSTHUE pa3pabOTKU U HE 00ECIIEUNBAIOT HEOOXOIMMOTO TepepacipeaeieHus
MOTOKOB KUAKOCTH. B KoranbiMckoM permone OOJbIIMHCTBO MECTOPOKIACHHIMA
XapaKTEPU3YIOTCSL CIOKHBIM T'€0JOTUYECKUM CTPOCHHEM, MHOIOILIACTOBOCTBIO,
BBICOKOM PAaCWIEHEHHOCTBIO, CIIOUCTOM W 30HAJIBbHOW HEOJHOPOIHOCTBIO, UTO
CHMXaeT 3(PPEeKTUBHOCTh TPAAUIMOHHBIX METOAOB. BBuay wmHorooOpasus
reoJyoro-hu3nueckux 0co0eHHOCTEH HEe(TAHBIX MECTOPOXKICHUN TOCTHKEHUE
HEOOXOAMMBIX PEe3yJbTaTOB BO3MOXHO TIPU HCIOJI30BAHUU  AJPECHBIX
TE€XHOJIOTUH 711 KOHKPETHBIX YCIOBUH.

B cBsi3m ¢ 5TUM BaXHBIM HamNpPaBJICHHEM MOBBIIIEHUS (h()EKTUBHOCTH

MCTOJ0B YBCIMUCHUA HC(I)TCOTI[&‘II/I ABIIACTCA aAdarnTanusa HM3BCCTHBIX U
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CO3/1aHH€ HOBBIX TEXHOJIOTH BO3JCHCTBHS Ha MJIACTHI C YUETOM OCOOEHHOCTEH
UX CTPOCHMS U CBOWCTB UCIIOJIb3YEMBIX MAaTEPUAJIOB.

eab padoThI

CoBepiIeHCTBOBaHHE OCAAKO-TeNe00pa3yonX METOJOB YBEIHMUEHUS
He(TeOTAaUU C UCIOJIb30BAHUEM MOJUMEPHBIX U SKCTPAKTUBHBIX BELIECTB IS
TEPPUTEHHBIX IUIACTOB C PE3KO HEOAHOPOIHBIMU KOJIJIEKTOPCKUMU CBOMCTBAMH.

OcHOBHBIE 3212a4H UCCJIEAOBAHUI

1. Anamu3 >QQPEeKTUBHOCTH MPUMEHEHUS OTOKOPETYIUPYIOLIUX
TEXHOJIOTUI ToBbIIeHUsT HepTeoTnaun miactoB ([THII) ma mecTopoxxaeHusx
KorampiMmckoro  pernona.  BeisiBnenwe — (akTopoB,  BIMAIONIMX  HA
pPe3yJbTaTUBHOCTH 00PabOTOK.

2. V3yuyeHue BO3MOXHOCTU HCIIONb30BAHUS OMBIJICHHONW JIPEBECHOU
CMOJIBI B KayeCTBE€ IIEJIOYHOIO areHTa OCaJKooOpa3yroueld KOMIO3UIUU IS
NOBBIMICHUS KO3(P(DUIIMEHTa HEPTEU3BICUEHUS B PE3KO HEOAHOPOIHBIX
IJ1aCTax.

3. CogepmienctBoBanue texHojoruii [IHII Ha ocHOBe mosmakpuiamua
MIPUMEHUTEIIBHO K YCIIOBUSIM CKBAXHH C BBICOKUM IOTJIOIIEHUEM BOJBI.

4. OnbITHO-TIPOMBICIIOBBIE UCTIBITAHUS HOBBIX TEXHOJIOTHM.

5. CraTucTuyecKkuid aHaliu3 BIUSHUSA T€0JIOTO-IIPOMBICIOBBIX (DAKTOPOB
Ha 3P PEKTUBHOCTH BO3/ICHCTBUS pa3pabOTaHHBIX TEXHOJIOTU.

MeToab! pelieHUs1 MOCTABJICHHBIX 32124

[locTaBiieHHBIE 3a1aud pPEIIAINCH, HA OCHOBE AaHAIM3a W W3y4YECHUS
JUTEPATYPHBIX, MMATCHTHBIX U TPOMBICIOBBIX JTaHHBIX, a TaKXe 000O0IICHUS
onbiTa npuMeHeHuss TexHosnorun IIHII. Ilpu mnpoenenun pacyera
3(p(GEKTUBHOCTH TEXHOJIOTUA M aHajdu3a TIeOoJOTO-MPOMBICIIOBBIX YCIIOBUMI
npuMeHenus: TexHosorui [THIT ucnons3oBasicss mporpaMMHBIA MAKET T€OJI0TO-
ruapoAMHaMUYecKoro  MojenupoBanus «TPUAC». Bausaue reosoro-
MPOMBICTIOBBIX (PaKTOPOB Ha 3((PEKTUBHOCTH BO3IEHCTBHS pPa3padOTAHHBIX

TEXHOJIOTUH OonpeacIsiIoCb MCTOA0OM PETrPECCHMOHHOTO aHAJIM3a.
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B pabore wucnonp3oBaHbl  AKCHEPUMEHTAIbHBIE METOJBl H3YUCHHS
(U3UKO-XUMHUYECKUX, (PUIBTPAIIHOHHBIX CBOMCTB B J1a0OpAaTOPHBIX YCIOBHUSX,
MOJICJIMPYIOIIMX TIUIACTOBBIE, M TPOMBICIOBBIE HCIIBITAaHUSI pa3pabOTaHHBIX
KOMIO3UIMI HAa 00BEKTaxX TEPPUTOPUATBHO-TIPON3BOACTBEHHOTO MPEATNPHUATHUS
«Koransimuedreraz» 000 «JTYKOMJI-3anaguas Cubupb»

HayuHnasi HoBU3HA padoTHI

1. OmnpeneneHo BAMSHUE TPOMBICIOBBIX XapaKTEPUCTHUK CKBAKUHBI
(ko pHLIMEHT MPHUEMHCTOCTH, THAPONPOBOJAHOCTH) Ha 3PPEKTUBHOCTD
BO3JICUCTBUSI TOTOKOPETYJHUPYIOIIUX TEXHOJOTMH. YTOYHEHBI TI'DAHUYHBIC
reojioro-husndeckue ycaoBust ux 3p(HEeKTUBHOTO MPUMEHEHUS.

2. YCTaHOBJIEHBl OCOOEHHOCTH B3aUMOJCHCTBUSL  DKCTPAKTHUBHBIX
KOMIIOHEHTOB OMBUIEHHOW JIPEBECHOW CMOJIBI B IOPOBOM MPOCTPAHCTBE
TEPPUTE€HHBIX MOPOJ] C KATUOHAMH MOJUBAJIEHTHBIX METAJUIOB, 00YCIOBIICHHbBIE
KOaryJsiliien, coJibBaTallie  KOMIUIEKCOOOpa30BaHUEM BBICHIMX KapOOHOBBIX

N CMOJIIHBIX KHCJIOT.

3. BeisgBIcHBI 3aKOHOMEPHOCTH O0BEMHOTO T'€JIC00pa30BaHUs PACTBOPOB
MOJIMMEpa akpuaMua B IPUCYTCTBUH TBEPJOUW THUCIIEPCHOM (a3bl.

4. Tlomyyena  maTeMaTH4ecKas  3aBUCUMOCTb  3(P(PEKTHBHOCTH
NPUMEHEHUS CIIUTBHIX IMOJMMEPHBIX COCTABOB C HAITOJHHMTEIIEM OT T'€OJIOTO-
MIPOMBICIIOBBIX TIAPAMETPOB CKBAKHHBI.

IIpakTH4Yeckasi HEHHOCTH PadOThI U peaju3anus

B NPOMBIIIJIEHHOCTH

PesynbraThl MPOBEACHHBIX  WMCCICNOBAHWWA  TIO3BOJIJIM  BBHISIBUTH
HaIlpaBJICHUS COBEPIICHCTBOBAHUS  HWCIIOJIB30BAHUS  IOTOKOOTKJIOHSIONTUX
TEXHOJIOTHIA B OCJIOKHEHHBIX T'€0JIOTO-(PU3HUECKUX YCIOBUSX MECTOPOKICHUN
3anaguoit Cubupu.

Pazpaborana ocaakorenacoOpa3yromias TEXHOJIOTHS C HCIOJb30BaHUEM
OMBUIEHHOM JPEBECHOM CMOJIBI IJIs PETyIUPOBAHUS (QUIBTPAIMOHHBIX TTOTOKOB

B YCIIOBHSIX HEOJHOPOIHBIX IUIACTOB C IMOBBINICHHON TeMmiepaTypor (maTteHT

2217583P®).
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Pazpaborana HOBas perenTypa KOMIIO3HMIIMHM arperaTMBHO-YCTOWYHBBIX

CIIMTHIX TOJMMEPHBIX COCTAaBOB C KPEMHE3EMHBIM HamoJIHUTeeM (IaTeHT
2256785PD).

PesynbraTthl  nmuccepTanmoHHOW — pabOTHI  WCMOJB30BAHBI  TIPH
COCTaBJICHUH CTAHJIaPTOB MPEANPHUATUH, BpEMEHHBIX UHCTPYKIIU, B YaCTHOCTH:

- CTII 5804465-133-20010cankorencobpasyromniuii coctaB OIC ms
MOBBINICHUS HEPTEOTIAUM TIACTOB;

- CTTI 02-16-05.Texnonorus U30JsSIIUOHHBIX PadOT C UCIIOJIB30BAaHUEM
BOIoHaOyxarorrero moymmepa (BHII);

- Bpemennas wunHCTpyknus. TexHOmOTHsS TOBBINICHHUS HedTEOTIAUN
IJIACTOB C MPUMEHEHUEM CIIUTHIX MOJIMMEPHBIX CUCTEM C HANTOJIHUTEIISIMHU.

IIpennoxxennele cocTaBbl BHEIpeHbl Ha MectopoxaeHusax TIIII
«Koransimuedreraz» 000 «JTYKOMJI-3anamuas Cubupo.

Anpobanusi padoThl

OCHOBHBIE TIOJIOKEHUSI JTUCCEPTAITMOHHOW pPabOTHI TOJIOXKEHBI HA
HAyYHO-TIPAKTUYCCKUX KOH(pepeHusax: «HoBeHIme MeToapl yBEITHYCHHS
He(TeOTAaun TJIACTOB — TEOPHS M MPAKTHKA WX MpUMeHeHus» B r. Kazanu B
2001r., «/lo6bIua, moaroToBKa, Tpancnopt Hed Ty u raza» B . Tomcke B 2007Tr.,
«[Ipobnembl  HedTErazoBOro KOMIUIEKCA W  NYTH  TMOBBIIIEHUS €O
spdexruBocT» B T. Korameime B 200T.; oTpacneBoil HayqHO-TIPaKTHUECKON
KOH(EpEHIIMU MOJOJBIX y4eHBIX U crnenuanuctoB OAO Cubupckoro Hay4yHo-
HCCJIEIOBATEILCKOTO WHCTUTYTa HE(PTSIHOW TPOMBITIUIEHHOCTH «IIpoOiaembr
pa3Butusi He(TAHON mpombinuieHHOCTH» B T. Ttomenu B 2003.; IV HayuyHo-
MPaKTUYECKON KOH(EPEHIMU MOJIOABIX YUYEHBIX M CIECHHUATMCTOB HEDTIHOU U
reosioro-pa3senounoit orpacin XMAO B 1. Koragsive B 2003.; IV nayuno-
TEXHUYECKON KOH(MEPEHIUH MOJIOJBIX YUYEHBIX M CHEIUAIMCTOB OpPraHu3aluil
TPYIIIBI «IYKOWUJI» B T. Kamunaunrpage B 2004.; 8, 9,u 1041 nayuno-
npakTrdeckux KoHpepenmmsx «llytu peanmsaruu HedTEra30BOro MoTeHITAAA
XMAO» B 1. Xantei-Mancuiicke B 2004-2006rogax, Hay4YHO-TE€XHUUYECKUX

cosemanmsx 000 «JTYKOMJI-3anannas Cubups» 8 2005-2007Foax.



[My6aukanus pe3yJibTaToB

[To Teme muccepranuu omyorKoBaHO 16 rmeyaTHBIX paboT, B TOM YHUCIIE
14 crareif, 2 U3 KOTOPHIX  OINYOJIMKOBaHbI B BEAYIIHUX PEIEH3UPYEMBIX
KypHanax B cooTBeTcTBUU ¢ TpeboBanusiMu BAK MunoOpa3zoBaHust U Hayku
P®, u 2 nareura PO.

Crpykrypa u 00beM padoThI

Huccepranyionnass paboTa COCTOMT W3 BBEACHMS, TMATH IJIaB,
3aKJIIOYEHUS, COJEpXAIIEro OCHOBHBbIE pe3yJjbTaThl M BBIBOJABI, M CIIHCKA
auteapTypsl. Pabota usnoxkena Ha 147 crpanuinax, coaepxxut 35 tabaui u 35

pucyHkoB. Crircok auteparypsl BKIrodaeT 111 1ucTouHnKoB.

ABTOp BBIpaXaeT CBOIO OJarogapHOCTb HAYYHOMY PYKOBOIUTEIIO
JIOKTOpPY T€0JOro-MHUHEpAJOTHUECKUX Hayk, mpodeccopy ToxapeBy M.A. u
KaHAMJIATy TexHHUYeckux Hayk [‘anmumoBy .M. 3a HayuHble KOHCYNbTAllUU U
PS4 LEHHBIX WJAEH, UCHOJB30BaHHBIX B pabote. ABTOp Onarogapur
3aBenymomero kadenpoit 3erirmana F0.B. u corpyanukoB kadeaps pazpaboTKu
U AKCILTyaTalluu He(TEra3oBbIX MECTOPOKACHUI Y dumckoro
rOCyJapCTBEHHOTO HE(TSHOTO TEXHHMYECKOTO YHHMBEPCHTETa 3a IOMOIIb U
HOJIEPKKY, OKa3aHHBIE B MpPOIecce MOATOTOBKH JAUCCEPTAIMOHHON paldoThl, a
Takke corpyauukoB 000 «JIYKOMJI-3amamnas CuOHpH» 3a MOMOIIb B

OopraHu3alnuy ONBITHO-IIPOMBIINIJICHHBIX pa60T.

COHEPXXAHUE JUCCEPTALIMN

Bo BBemeHuM O00OCHOBaHa AaKTyaJbHOCTb TEMbI JUCCEPTAlUH U
ONPEEIICHBI 3a1a4H UCCIIEI0BaHUM.

B nepBoii riaBe npuBEIEH ONBIT MPUMEHEHUS (PUIUKO-XUMUYECKUX
METOJIOB YBEJIMUEHHUA He()TEOTJaul Ha MECTOPOXKACHUIX 3anagHoi Culdupu.

OpnumM  u3 BaxkHEHmMX (HAKTOPOB MOBBIIIEHUS AP(HEKTUBHOCTH

3aBOJHEHMSI B YCIOBUSAX MecTopoxkiaeHuil 3amagHod Cubupu sBusieTcs
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OTpaHWYCHUE [JIBIDKCHHSI BOJIBI IMyTEM YyBEIHYCHHUS (PHIIBTPAIMOHHOTO
COTIPOTUBIICHUS TTPOMBITHIX BBHICOKOTIPOHUIIAEMBIX MHTEPBaJOB. /{151 3TOM 11enm
UCIIOJIb3YIOT PA3JMYHbIE OCAJKO- WJIM TeneoOpas3yrollue COCTaBbl, KOTOPHIE
CHUKAIOT TOABMKHOCTHh BOJIBI 3a CYET 3aIOJIHCHHSI TTOPOBOTO MPOCTPAHCTBA
TBEPJBIMH YACTULIAMU OCAJKA UM TeJIsl.

[IpuBenen  OOMmIMPHBI  0030p MNMyOJMKANMK W TATEHTOB IO
PETYIMPOBAHUIO 3aBOJHCHUS (PUBUKO-XUMUYECKHUMH METOJIaMU, PACCMOTPEHBI
0COOEHHOCTH TEXHOJIOTHI U MEXaHU3M UX JEHCTBHUS.

3HAUMTENBHBIN BKJIAJ B PAa3BUTHE JAHHOTO HAMPABICHUS BHECTH
AmvaeB P.X., T'azuzoB A.Ill., Antynuna JI.K., Ta3uzoB A.A., Jlosun E.B.,
XucamytaunoB H.U., babansu T.A., Jleeu b.M., Mup3anmkanzage A.X.,
Mapxacun U.JI., Tenun A.I'., bByneirun JI.B., Cypryyes M.JIL., XKnanos C.A.,
JlenuenkoBa JILLE., TopOynoB A.T., Kpsues JI.}O., [laBmukamoB B.B.,
[IIsBenos U.A., Kabo B.A., ®axpernunoB P.H., Onbapucor 35.M.,
['paiipep B.U., Jlucorckmii C.H., Cumua M.A., A6rs136aes N.U., FOpxus H.H.,
Tpodumon A.C. u MHOTHE JpyTHE.

Ha ocHoBe mpoBeneHHOr0 aHAJIUTUYECKOTO 0030pa U 00O0OLICHHUS
pe3ynbTaTOB BHEAPEHUS] TEXHOJIOTMM TMOTOKOPETYJIUPYIOUIEro ACHCTBUS Ha
MecTopoxaeHusX 3anaaHoi Cubupu o003HAYEHBI HANIPABJICHHUS ONTUMU3ALMU
UX TPUMEHEHHS — WCIIOJh30BAaHWE KOMIUIEKCHBIX TEXHOJIOTHH, aJanTaius
KOMITO3UIIMA K YCIIOBUAM pa3pabOTKu MecTopoxaeHui 3anagHoit Cubupu u
CHEU(PUKA TEOJOTMYECKOT0 CTpPOEHHUs, BbIOOp Hambonee 3(PQPEeKTUBHBIX U
TEXHOJIOTUYHBIX PEareHTOB.

Bo BTOpoOii riaaBe npuBeAcHbI OOIIME CBEACHUS O MECTOPOKICHHUAX
KoramnbiMckoro pernona. M3moxeHb 0COOEHHOCTH T€OJIOTUYECKOTO CTPOSHUS U
pa3pabOTKM  OCHOBHBIX  MECTOPOXACHUI  JOOBIBAIOLIETO  MPEAIPUITHS
Koransimuedreras.

[IponyKTUBHBIE IUIACTBI MECTOpPOXKAEHUM KorampIMCKOro pernoHa

XapaKTEpU3YIOTCS  Pa3BUTOM  MOCIOMHOM  HEOAHOPOIAHOCTBHIO,  BBICOKOM
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pacUJIeHEeHHOCThIO, MHOTOIUIACTOBOCTBIO, UYTO OOYCIIaBIMBAaE€T HEBBICOKUE
kod(dpureHTr HepTeN3BICUCHUS.

AHanu3 JaHHBIX MO pa3padaThIBa€MbIM MECTOPOXICHUSM IMOKa3all, 4To
MaKCUMAIIbHBIA ~ TPOEKTHBIH  Kodpduuument wu3Bneuenns nedptu (KHH)
coctaBnsger 0,506. Cpennsis BenmumHa npoektHoro KWH nns Bcelt rpynms
aHanu3upyeMblx 00BekTOB cocTtaBiusier 0,441. OtGop OT HayaabHBIX
U3BJIEKAEMbIX 3amacoB HaxoguTcss B mpenenax 60-70%, oOBOAHEHHOCTH
npoAykuuu B cpeaHeMm coctaBiasier 73%. boaee momoBunbl (52%) donna
NOOBIBAIOMIMX  CKBKHH OJKCIUIYyaTHPYIOTCSI ¢ OOBOJAHEHHOCTHIO TMPOIYKIIUU
BhItie 80%.

Jlis paccmaTtpuBaeMbIX OOBEKTOB XapaKTEepHAa WHTEHCHBHAs BBIPAOOTKA
BBICOKOIIPOJAYKTUBHBIX ~ MPOIUIACTKOB, YTO TPHUBEIO K OINEPEKAOIIEMY
O0OBOIHEHHIO OOJNBIIMHCTBA CKBAKHH TIPH BBICOKMX OCTAaTOYHBIX 3amacax.
3HAYUTENBHBIN POCT OOBOJHEHMsI HAOMIOJACTCS HA ydacTKax C yriayOJeHHON
ONTHUMHU3AIMENH U MaCCUPOBAHHBIM MPOBEICHUEM THAPOPA3PHIBOB I1acToB. Kak
MIPABUIIO, MPOIIECC OOBOJHEHUS B TAKUX CKBAXMHAX OOYCIIOBJICH (hUIbTpalueit

BOJBI I10 HanoOoee IMPOHNIACMbBIM ITPOIIIACTKAM.

JIJ1 HOJTHOLIEHHOM BBIPAOOTKH OCTATOYHBIX 3aI1aCOB U CHUYKEHUS TEMIIOB
O0OBOJHEHMSI OJHUM W3 MEPBOCTEIEHHBIX MEPONPUATUN SIBISETCS YBEIMYEHUE
(GUIBTPAIIMOHHBIX CONPOTHBICHUA B TMPOMBITOM YacTH pa3pe3a (U3MKO-

XUMHUYCCKNUMH METOJaMHU.

[lpumeHenne (U3NKO-XUMHYECKAX METOJOB YBEIMYCHUS HePTeOoTnadn
(MYH) Ha wmectopoxaenusx Korambimckoro permona Hadato B 1995-1996
rogax. KpymHomacmraOHOe HCIONh30BAaHHE TEXHOJOTHUH OCYIIECTBIISIIOCH JI0
2003 roma. B 2004 rony 00bEMBI IO XUMUYECKUM TEXHOJOTHUSAM 3HAYUTEIHHO
OTPaHHUYEHBI, a TI0 HEKOTOPHIM O0OBEKTAM CHIDKEHBI MTPAKTUYECKH 0 HYJIS, YTO
HETaTHBHO CKa3aJIOCh HA COCTOSIHMM Pa3pabOTKU pacCMaTpUBaEMbIX OOBEKTOB U
OpuBer0 K  OOBaJbHOMY pPOCTY OOBOAHEHHOCTM 1O  OOJBIIUHCTBY

AKCIUTyaTallMOHHBIX 00BheKTOB. [1o ntoram 20051012 Temnbl pocTa 0OBOIHEHUS
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Ha TeBnMHCKO-PyCCKMHCKOM, IToBXOBCKOM, HOxHO0-AryHCKOM

MECTOpOXAeHUIX cocTaBuiu 5-10%.

[lo pe3ynpTaTaM peTPOCIEKTUBHOTO  aHajW3a IIOKAa3aHO, 4TO
HauOobIINE PE3YyIbTAThl MOTOKOPETYIUPYIOMIMX KOMIO3HUIMI JOCTUTalOTCs
IpY LUMKIMYHOCTU MOBTOPEHUs omepanuii 1-2 pa3za B roJl u UX HEMPEPHIBHOCTH.
Jiist IposIBNICHUST MaKCUMaJIbHOTO 3¢ dekta TpeOyeTcs: MpoBeAeHNEe HECKOIbKUX
omepaiyii, 4To CBSI3aHO C OOJBIION WHEPIHOHHOCTHIO (PUIBTPALMOHHBIX
IOTOKOB OTPOMHOIl Macchl BOJBI B IulacTe. Takke MOKa3aHO HEraTUBHOE
BJIMSIHUE CHIDKEHUS 00bEMOB 3aKaUKU XMMPEAreHTOB Ha COCTOSIHUE pa3paboTKu

1 3¢ HeKTUBHOCTH Pu3nKo-xumMudecknx MYH.

PaccMoTpeHbl  BHUIBI  TEXHOJIOTMUECKOTO  BO3AECUCTBUA  (DU3HKO-
XUMHYECKUMH MeToaMu. [loguepkuBaeTcs, 4TO B MOAABISAIONIEM OOIBIINHCTBE
UCIIOJIB3YIOTCSL  CHIMTBIE  IIOJIMMEPHBIE  KOMIIO3ULIMA  HAa  OCHOBE
nosuakpuwiamuaa. llpuBeneHsl npaHHble 1O 3()PEKTUBHOCTH IMOIMMEPHBIX
TEXHOJIOTHUH B pa3pe3e reoaoro-npoMbICIOBON 30HATIBHOCTU. Pe3ynpTaTUBHOCTD
BO3JICHCTBHSL ~ NOTOKOPETYJIMPYIOIIMMHM  COCTaBaMH  3aBUCUT  KaK  OT
re0JIOTMYECKOI0 CTPOEHUSI M COCTOSTHUSI pa3padOTKM ydacTka, Tak M Moadopa
ONTUMAJIBHON KOMITO3HUIIHH.

OmnpeneneHbl  Te0JIOrO-IPOMBICIOBBIE  HapaMeTpbl  A(PPEKTUBHOTO
IPUMEHEHUS  IMOTOKOOTKJIOHAIOIIMX  TEXHOJOTMH HAa  MECTOPOXKICHMAX
KoraneiMckoro pernona. Tak ycTaHOBIEHO, 4TO 3(P(PEKTUBHOCTb CIIUTHIX
MOJIMMEPHBIX KOMITO3ULMK CHUXKAETCA IO MEpEe YXYAIIEHUS KOJUIEKTOPCKUX
CBOMCTB M B YCJIOBHUSX BBICOKOTO KO3(Q(UIMEHTA NPUEMUCTOCTH U
THJIPOIIPOBOAHOCTU. DTO CBA3aHO € OCOOEHHOCTSMM KOMIIO3MLIMM CIIHUTBIX
COCTaBOB, HE O00ECMEUYMBAIOLINX CO3JAaHHE MPOYHBIX SKPAHOB B IMPOMBITHIX
30HaX BBICOKOM MPOHUIAEMOCTH, C OJHON CTOPOHBI, U 00JalalolUX HU3KOH
CEJIEKTUBHOCTBIO, C JIPYyrofl CTOPOHBI. B yCIOBUSAX BBICOKOM NHPOBOAUMOCTH
pacIpoCTpaHEHBI KOMIIO3ULINH, coAepIKaIne TJIMHONIOPOIIOK u

IMOJIMAaKpUJIaMHU/I. PeaJmsyeMa;I AUCIICpCHAsA TEXHOJOIus BOJIOKHHUCTO-
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nucrepcHelid  moauMmepHbiid  coctaB  (BJIIIC) wmmeer psn TEXHOIOTHUECKHX
HEJOCTaTKOB M, KaK CIEACTBHE, HU3KYIO YCIEIIHOCTH padoT.

B HM3KONpPOHMIIAEMBIX  KOJUIEKTOPAaX  BO3MOXHO  NPHUMEHEHHE
tepmorponiHoro pearenra PB-3I1-1 wmmu T'AJIKA. OpHako TeMiepaTypHOE
orpannuenue 6osiee 75°C He MO3BOJISET UCIIONBL30BATh JAHHBINA COCTAB B CiIydae
OXJIQXK/ICHUS MPU3a00HHON 30HBI CKBAKMHBI BCIEJICTBUE UIMTEIHLHON 3aKauKU
BO/IBL.

Takum 00pa3oM, COBEpIIEHCTBOBAHUE COCTABOB [JISl  aJ[PECHOTO
BO3JICMCTBHSI OCTAETCS HA CETONHAIIHUN JEHD aKTyaJIbHOM 3aa4yeH.

B Tperbein riaBe IpEe/CTaBICHbl PE3yabTaThl J1a00PATOPHBIX
UCCJIENOBAHUM (PUBUKO-XUMUYECKUX W (PUIBTPAIMOHHBIX CBOMCTB peareHTa
oMmbLIeHHOH peBecHoi cMoutbl (OJ1C).

OnucaH XMMHYECKHH COCTaB M MEXaHHU3M  O0CaJKO0Opa30BaHMUS.
peBecHas cmona sBASETCS MPOAYKTOM JIECOXMMHYECKOIO IMPOU3BOJACTBA M
OTHOCUTCSI K DKCTPAaKTUBHBIM BELIECTBAM JPEBECUHBI. PeareHT npencTaBiisieT
co00if CcMech TeTepOOPraHMYECKUX coeauHeHni. HaxokieHwe ux B BOJHOM
dasze ompemensercs MIEIOYHOCTHIO Cpelbl. B3anMopeicTBrie MOJMBATICHTHBIX
METAJIJIOB c reTePOATOMHBIMU COEMHEHUAMU OCHOBAHO Ha
KOMILJIEKCOOOpa3oBaHUM | codibBatanuu. KommiiekcooOpa3zoBaHue MpOTEKaeT
[0 JOHOPHO-AKLIENTOPHOMY MEXAaHU3MYy MEXAY AHUOHHBIMH KOMIIOHEHTaMH
OMBUICHHOU IPEBECHON CMOJIBI U KATUOHAMHU METAJIIOB.

B oTnuume OT W3BECTHBIX OCAAKOOOpa3ylOIMX peareHToB (Kak
NPAaBWJIO, COJICH HEOPraHWYECKOW NPHUPOJIbI), (PYHKIIMOHAIBHBIE TPYIIITHI
koMrioHeHTOB O/[C o0ycnaBnuBalOT MOBEPXHOCTHYIO aKTUBHOCTb Ha MPAHMUIIE C
HEe(DTHIO W TOPOJON IMyTeM OKCTPAKIIMU W aacopOlnM, YTO MPEAOTBpaIIacT
pa3MbIBaHHE OTOPOYKH U CIIOCOOCTBYET 00pa3oBaHUIO 00jiee YCTOMYMBBIX U
TEPMOCTAOUIILHBIX KOHIJIAMEPATOB.

B pesynbraTe B3aMMOJEUCTBHUS B IIACTOBBIX YCIIOBUSIX PACTBOPOB
OMBUICHHOM JPEBECHOM CMOJIBI C COJISIMU TOJUBAJICHTHBIX METAJIJIOB,

BBITIOJIHAIOMINX (DYHKIMIO OCAXKIAIONIET0 areHTa, o0pa3yeTcss OOBEMHBIH
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reneoOpa3Hblii 0CaJoK, KOTOPBIA (OPMUPYET IKpaH Ha MyTH HArHETaeMoul B
TJIaCT BOJIBI.

JlaGopaTopHble UCCIEI0BAHMS 3aKOHOMEPHOCTH OCAaJKOOOpa30oBaHUs W3
pactBopoB OJIC moxazanu, yto HauOOJBIINNA P(HEKT OCAKICHUS NAIOT COJU
TPEXBAJICHTHBIX METAJUIOB - XpoMa M ajtoMuHus. B To ke BpeMs HaumOosee
Oe3omacHbIM B NPUMEHEHUH, JEHIEBBIM U JOCTATOYHO dS(PPEKTUBHBIM
OCAKIAIONIMM  areHTOM  SIBJSIETCS  XJIOPUCTBIM  Kanblui.  OnpeneneHbl
ONTUMAaJIbHbIE KOHIIEHTPALIMOHHBIE COOTHOIIECHMSI peareHToB. OnTtumalibHas
koHneHtpauuss OJIC cocraBmser 15-20%. Ilpu ocaxaeHnn OMBIICHHOMN
JIpEeBECHON cMoJIbI  okcuxjopuaoM amomMuHus (OXA)  onTuManbHas
koHueHTpauss OXA cocrasnsier 10%; npu ocakieHUH OMBIIEHHON JpEeBECHOM
CMOJIBI XJIOPHCTBIM KasibliieM onTuManbHas KoHmeHtpanus CaCl, cocraBuser
5-7%.

HccnenoBana moBEpXHOCTHAS U aJICOPOLIMOHHAS] aKTUBHOCTh OMBLJIEHHOM
JPEBECHON CMOJIBI B IJIACTOBBIX YCJOBHSX. YCTAHOBJIEHO, YTO MaKCHMalbHOE
CHIKEHUE Mex(}a3HOro HaTsHDKEHWs Ha TpaHulle BOJHOM W HedTsHOM a3
OPOUCXOAUT B OOJACTH KPUTUYECKUX KOHIIEHTpAIMil MHIIEII000pa30BaHus
(KKM) 0,5-1,0% BBenenne OMBUICHHOM ApeBeCHO# cMoJibl B KojudecTtBe 1%
CHIDKaeT MeX(a3Hoe HaTsHKeHUe Ha rpaHuile ¢ HedThio B 15 pa3. OMeblieHHas
JpEeBECHas CMOJa XapaKTepU3yeTcs BBICOKOM aacOpOLMOHHOM CHOCOOHOCTBIO
Ha TEPPUTEHHBIX MOPOJAaX MNpU KOHIEeHTpauuu peareHta csbimie KKM. lns
peareHTa OMBIJICHHONW CMOJIBI XapakTepHa aJIcopOIus W3 MULEIUISPHBIX U
pa30aBIEHHBIX PACTBOPOB C PaBHOBECHOU KOHIIeHTpanuen Hmke KKM.

Onenka (UIBTPAIMOHHBIX U HE(TEBBITECHAIONIMX CBOMCTB peareHTa
OMBIJICHHON JIPEBECHON CMOJIBI MPOBOIWIACH HA HATypalbHBIX KEepHaX IMJacTta
bCyo [pyXHOro MeCTOpPOXIEHUS C NPUMEHEHHEM pEabHbIX IUIACTOBBIX
¢mongoB.  OOpasubl KEpHA MPEACTABICHbl I[ECUaHUKAMU  MEJIKO- |
CPEIHE3ePHUCTHIMU C KapOOHATHO-TIMHUCTBIM MM TJIIMHUCTBIM LEMEHTOM.

2
[Iponunaemocth kepHa B onbiTax coctapisuia 0,04-0,650vkm”. DKcriepUMEHTHI
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npooawian npu temmeparype 78'C. IloaroroBka mojaean HeGTH M MOPHCTOM
Cpenbl OCYIIECTBIISIIACH IO CTAHAAPTHBIM METOIUKAM.

B xome mpoBeneHHs ONBITOB ONPEACISUIN CIEAYIONME MapaMeTph
($a30By10 TIPOHUIIAEMOCTH BOJBI MPU OCTATOYHOW HEPTEHACHIIIEHHOCTH 0
1ocjie BBEJEHUS KOMIIO3UIMH, (AKTOpP COMPOTHUBICHUS, OCTATOUYHYIO U
KOHEUHYI0 He(TEHACHIIIIEHHOCTh, KOA()(PUIIMEHT BBITECHEHHS HEPTH BOJOU U

npupocT Ko3(h(ULMeHTa BBITECHEHUS HEPTH.

OWIBTPALMOHHBIE  UCCIECNOBAHMS  IOKA3&JId, YTO HCIIOIb30BAaHUE
OMBUIEHHOM JPEBECHON CMOJIBI B 0CaAKOO0Pa3yIOlEld TEXHOJOTUH B YCIOBHUAX
NOBBILICHHBIX TEMIIEPATYP OI'PAaHUYMBAET MOJBUKHOCTDH BBITECHSIOIIETO areHTa
B BOJIOHACBIILIEHHBIX KEPHAX M YBEIUYMBAECT KO3(PPUIMEHT HEPTEBHITECHEHUS B
HEOJTHOPOJIHBIX MOJENSAX 32 CUET JOBBITECHEHUS HEPTH U3 HU3KOIPOHULIAEMOTO
cnos. HawmbGonpmass >QQeKTUBHOCTb BOJOOTPAHUYEHUS JOCTUTAETCA IpPU
LUKJINYECKON 3aKadyke pearcHTOB. [IpoBefeHHBIE UCCIIEI0BAaHUS ITOKA3AJIH, YTO
IIPUMEHEHUE OMBUICHHBIX CMOJI B Ka4eCTBE LIEJIOYHOI0 PEareHTa IT03BOJISIET
YBEJIIMYUTh TPOYHOCTh U CTAOWMIBHOCTH OOpa3yeMbIX B IOPUCTONM cpele
OCaJKOB, YTO MOBBIMAET 3PPEKTUBHOCTh BO3ACUCTBUA OCAAKOOOpa3yrolIeit
KOMITO3HIIVH.

B d4erBepTOoM TrJIaBe M3JI0XKEHBI PE3YJbTaThbl MCCIECIOBAHUN IO
U3YYEHUIO CBOMCTB MOIU(MUIIMPOBAHHBIX CIIUTHIX MOJUMEPHBIX COCTABOB. s
CKBOXMH C BBICOKMM IIOTJIOIIEHMEM BOJbl Mpeasiaraercs MOAU(PUIMPOBATH
TEXHOJIOTHIO CIIUTBHIX IOJUMEPHBIX COCTABOB BBEICHUEM HANOJHUTENEH U
WU3MEHEHUEM IIPUPOIBI CITUBKH.

B naGopaTopHbIX yCIOBHSX HCCIENOBaHA BO3MOXHOCTh IOTYYEHMS
JUCIIEPCHBIX CUCTEM B BBICOKOKOHIIEHTPUPOBAHHBIX pacTBopax
noJMakpwiaMpaa. g 3TOro  WM3yd4eHO  BIMSHUE  HAIlOJHUTENEH  Ha
resaeo0pa3yollyo ClIOCOOHOCTh CHIMTHIX IMOJUMEPHBIX CUCTEM, CEIUMEHTALIUIO
aucrnepcHoi (a3l B pacTBOpE MOJMMEPA; OMPEEICHO BIMSHUE HAMOIHUTENS

Ha BS3KOCTHBIE CBOMCTBA KOMHOSHHHﬁ.
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B pesynmpraTe SKCHEpPUMEHTOB YCTaHOBJIEHO, YTO AarperatuBHO-
YCTOWYMBBIE W TPOYHBIC COCTABBI OOpPa3ylOTCS B MPUCYTCTBUM MeJa, THUIICA,
JIUOKCUAA KpeMHHUs, yrias. Psn HanomHutesnel (LEOJUT, aKTUBHBIA W,
JpeBecHas: MyKa) OTPULATENFHO BIHAIOT Ha O0pa3oBaHHE IOJMMEPHBIX
THAPOTENEBbIX CTPYKTYp. s MCKIIIOUEHHUS CEeIMMEHTALMM HAOJHUTENS BO
BpeMs 3aKaUKH B CKBAXKMHY TpeOyeTCsl IPUMEHEHUE PeareéHTOB € HAUMEHBIINM
YAEITBbHBIM BECOM, pPa3MEpPOM YaCTHII M MHUHHMAIBHBIMU aJICOPOIIMOHHBIMU
B3auMoeUcTBUSAMU. OJHUM M3 TaKUX pEareHTOB SBISAETCA XHUMHYECKH
OCaXKIICHHBI JTUOKCHJ KpeMHHs. BBeneHHe HanoJHUTENS YBEIHMYUBACT
BSI3KOCTHBIEC M IPOYHOCTHBIE CBOMCTBA TOTUMEPHBIX KOMITO3HUITHHA.

B xone wuccnepoBaHuMii mMoOJIMMAaKpUIaMUlia C BHYTPUMOJEKYJISAPHON
CIIMBKOM,  JOCTHUTraeMoil  y-oOJy4eHHEeM,  YCTAHOBJIEHO  IOBBIIICHUE
PEOJIOTHYECKUX CBOMCTB MO CpPAaBHEHUIO C CIIMTBIMH HOHAaMU XpoMma
NoJIMMEpPHbIMU cocTaBamu. [lonamakpuinamuja, MOABEP>KEHHBIN y-00Jy4eHHIO,
UMEET OrPaHUYCHHYIO PACTBOPUMOCTH B BOjJE, HalOyXas J0 ONpeAeSeHHBIX
pasmepoB  (3-5vm). Ilpu asToM  cTeneHb  HaOyxaHHS — OMpEACNIIeTCs
MUHEpanu3anuei Boabl. MakcuMmanbHOe HaOyXaHue JOCTHUTaeTcs B IMPECHOMN
Boge (¢ MuHepammsammedl 10 4r/nm°). OTIHYMTENBHOH OCOGCHHOCTBIO
BOJIOTIOTJIONIAIOUIMX TTOJIMMEPOB SIBIISIETCS UX YCTOMUMBOCTh K MEXaHUYECKOU U
TEPMOOKHUCIIUTEILHON TECTPYKITUU.

OuIbTpallMOHHBIE YKCIIEPUMEHTHI HA KEPHAX MOKA3aJIM, YTO KOMITO3UIIMH
MOAU(PUITUPOBAHHBIX TMOJUMEPHBIX COCTaBOB  (DMIBTPYIOTCS B TIOPOBOE
IPOCTPAHCTBO KEPHA M CO3JAIOT B MOPHUCTOM Cpesie BBHICOKHE (PUIBTPALMOHHBIE
CONpOTHUBIIEHUS. BBeneHWe B BOJOHACHIEHHBI KEpH KOMIIO3ULUNA C
JTMOKCUIIOM KpeMHus obOecnieunBaeT (aktop comporusnenus 150-30@m.
OOpaboTka BOAOHACHIIIEHHBIX KEPHOB BojOHaOyxawmum mnonumepom BHII-
415 cumwxkaetr dazoByro nponuraemMmocth B 200 pa3. B BhICOKOIMPOHMIIAEMBIX
KepHax, rae cymectByomue nomumepHsie TexHosorun (CIIC, TOC, BYC)
ManodddexTuBHbI, BogoHadyxaromui noaumep BHII-415u cuiuThie cocTaBsl C

HANOJIHUTEIEM CIIOCOOHBI Co3J1aBaTb M  BBIACPIKUBATDH 0ojiee BBICOKHE
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(bUIBTPAIIMOHHBIE COMPOTHUBIICHHS BBITCCHSIOIIETO areHTa IO CPAaBHCHUIO C
0a3zoBoi Texnosorueit CIIC.

B nsATOl riaBe NMpuBEACHBI PE3YyJbTaThl peau3aliyd pa3padoTaHHBIX
TEXHOJIOTUMA OMBUIEHHOW JPEBECHOM CMOJIBI M CHIMTHIX MOJUMEPHBIX COCTABOB
C HaIOJHUTEJIEM B MPOMBICIIOBBIX YCIOBHUSIX.

OOBekThl BHEApeHUs IiacTel ropu3oHTa bCip 3ameraroT Ha TiyOMHax
2330-2456f w xapakTepusylTCs CIEAYIONUMU  T€0J0r0-(PH3NnIeCKUMH
CBOWCTBAMU — MPOHHUIIAEMOCTh 0,134—0,17&KM2, nopuctocth 19-22%;
BBICOKOM pacujieHeHHOCThI0 10 19, BBICOKOHM TMacToBoil Temmeparypoir 70-
80°C. Hedprtm wmamosszkue 1,5-1,8 mllac, IUIOTHOCTH IUIACTOBOM BOJIBI
1,0157/cm’.

TexHOoJIOrnI Ha OCHOBE OMBUIECHHOM JPEBECHOM CMOJIBI BHEIPSIM HA
JIpy’)KHOM MECTOPOXKJIECHUH TyTeM OOpaOOTKH YEThIpEX HarHeTaTebHbIX
ckBaxun 2273, 2200, 2202, 2275Ha MOMEHT OIBITHO-TIPOMBICIOBBIX
ucnbitanuit Texnonoruun OZIC BomoHePTsIHON (haKkTOp MO y4acTKy coctaBui 2,1;
Tekymas HedTeoTnaya HaxoauTcs Ha ypoBHe 0,372 n.e., cTeneHb BbIPAOOTKH
3aracoB 88%;00BOJHEHHOCTh JOOBIBAEMOM MPOAYKIIHUHU MO YYaCTKYy COCTaBIIsIA
93%.

Peanmuzanus pa3paboTaHHON TEXHOJIOTHH OCYIIECTBISIACH IO CXEMe
MOCJIeIOBATEIHLHO-YEPE Y IOIEHCS HHUKJIMYECKON 3aKayKH. 3akayka
IPOM3BOAUTCS  4epe3  HacocHo-koMmmpeccopHeie  Tpyosl  (HKT). Ilpu
OCYIIECTBICHUU TEXHOJOTHYECKOTO TIPOIlecca MCIOIB3YeTCs CTaHIapTHOE

00opy/noBaHuE U TEXHUKA. TEeXHOIOTHIO OCYIIECTBISIOT CIEIYIOIIMM 00pazoM:

- T'otoBsat paboune pactBopbl peareHToB OJIC 1 OXA pacTBOopeHHEM
TOBapHOW (OPMBI BOAOW TIPH TMEPEMENIMBAHUM TYyTeM IUPKYJSIIIUU 10

IMOJYYCHHUA OJHOPOAHOI'O paCTBOpaA.

- [To Mepe mpUroTOBIICHUS PACTBOPOB IMPOU3BOIAT 3aKaUYKy pabOUnx
areHTOB B CKBAXKUHY B CJICIYIOIIEH TOCICIOBATEIHHOCTH:

muki | : OJJC —Boga —OXA —Boja ;

uuki |l : OC —Boga —OXA —Boga ;
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uuki |l : OC —Boma - OXA —Boga ;

uuki 1V : OIC —Boga.

OrHomrenne 06beMoB 0Topouek Vonc / Voxa = 2/ 1 ,00peM
pa3enuTenbHON OTOPOUKH BObI paBeH 00bemy HKT.

OO6muit 00beM 3aKayaHHBIX PEAreHTOB MO CKBakxhHam coctaBwmi 170-
240v°. B npolecce 3aKaykd pPEarcHTOB B HAarHETaTCIbHBIC CKBaYKUHBI
OTMEYAJIOCh CHIDKCHHE MPUEMHUCTOCTU M TOBBINIICHUE JTABJICHNS HarHetanus. B
pe3yibTaTe  TPOBEACHHBIX  00pabOTOK 1O  JAHHBIM  TeO(DH3UICCKUX
WCCJICIOBAaHU BO BCEX OOpabOTaHHBIX CKBAaXMHAX HAOIIOJAETCS W3MCHCHHE
WHTEHCUBHOCTH ¥ MOIIHOCTHU TIPUHUMAIOIITINX WHTEPBAJIOB.

[TpoBencHHBIN aHANMM3 PaOOTHI BCEX JOOBIBAIONINX CKBAXXHUH OIBITHOTO
ydacTKa C HCIOJh30BAHUEM TWHAMUKH JOOBYM HEP)TH M OOBOJAHEHHOCTH, a
Tak)kKe KPUBBIX TaJCHUS JeOuTa ITOKa3aJ, YTO B pe3yJibTaTe NPUMCHCHHS
ocajikoreseoOpasyromen TEXHOJIOTHHU IpOM30IIIa CTaOMIIM3aLUs
OOBOJAHEHHOCTH U yBenuyeHue neduta Heptu Ha 16 u3z 28 mobbiBarommx
CKBa)XHMH yJacTKa.

Texnonornueckass  3QQPEKTUBHOCTH  OT  NPUMEHEHUS  OCaIKO-
reyicoOpa3yromie  TEeXHOJOTHMH C  HMCIOJb30BAaHHMEM OMBUICHHOW — CMOJIBI,
paccyuTaHHas MO METOJY XapaKTEPHCTHK BBITECHEHHUS B COOTBETCTBHH C PJ]
153-39.1-004-9601ieanBaercs B koimuectBe 13045 momosHUTENBEHO TOOBITOM

HedTH. Y nenbHbIi TeXHOIOoTHUeCKU 3P dekT Ha 1 06paboTky coctaBun 3261r.

TexXHONOTMI0  CIIUTHIX MOJMMEPHBIX COCTaBOB C  HAMOJHUTEIEM
anpoobupoBasii Ha TeBIMHCKO-PyCCKMHCKOM MeCTOpOXKAeHHUH. {51 BHEIpEeHHUs
TEXHOJOTUM OBbUIM  CHEUUAJbHO MOJ0OpaHbl CKBAXUHBI C  BBICOKOH
POU3BOAUTENILHOCTEI0O. Ha MOMEHT ONBITHO-IPOMBICIOBBIX — UCHBITAHUM
TEXHOJIOTHH CIMUTOTO TIOJMMEPHOTO COCTaBa C HAIMOJIHUTEIEM BOJOHEDTSIHOMN
daxTop no yuyactky coctaBwi 0,54, texymas Hedreornaya - 0,296m.e., cTeneHp
BbIpaOOTKM 3amacoB - 62,6%, 00BOAHEHHOCTh MOOBIBAEMOW MPOIYKIIUH TIO

y4acTKy coctaBisiia 57%.
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[TpompIniuieHHAsT peanu3anys TEXHOJOTUU MPETyCMaTPUBAET 3aKayKy B
mnact uepe3 HKT nHarnerarenbHOM CKBaXKMHBI KOMITO3MIMH, COJIEpIKAIICH
NnoJIMMEp aKpuwiamMuja, CIIMBaTelb W HAIMOJIHUTEIh. B KadecTBe crimBartelns
WCIIOJIB30BAIM  alleTaT XpoMa, B KayeCTBE HAMNOJHUTEIS - XHUMHYECKH
ocaxaeHHbIN Mell. O0beM 3aKayaHHBIX PEareHTOB COCTABUII 850-950:% na OJIHY
CKBaXMHHO-omepaiuo. B  pesynabTare BO3JAEHCTBUS IPOU3BOIUTEIIBHOCTD
oOpaboTaHHbIX CKBaxUH cHu3WiIach Ha 23-30%, 4TO CBUAETEIBCTBYET O
MOBBIINIEHUN (PUIIHTPAITMOHHOTO COPOTUBIICHHUS B BOJIOIIPOMBITBIX KaHaIaX.

ITocne BO3AEHCTBUS CIHIUTBIM COCTABOM C HAIIOJIHUTEIEM OOBOJHEHHOCTh
IPOAYKIIUA OKPYKAIOIMMUX JOOBIBAIONIUX CKBAXWH B IEJIOM IO YYacTKy
cHusmiack ¢ 61 no 58%,a cymmapHas no6wsiua HedTH Bo3pocia. B oTaenbpHbIC
MECSAIIBI TI0 HEKOTOPHIM CKBXHHAM TIEPBOTO Psiia 0OBOJHEHHOCTh MPOIYKIIHH
yMeHbIuiIach Ha 7-15%.

Texnonornyeckas dS(PGEKTUBHOCTP OT MNPUMEHEHUS MOJMMEPHOTO
COCTaBa C HAIOJIHHUTENIEM, PACCUMTAHHAS MO0 XapaKTePUCTUKAM BBITCCHCHMUS,
onenuBaercs B kosmuectBe 14 400 TOHH JOMOJHUTENBHO IO0OBITOM HedTH,
IPOJIOJDKATETLHOCTH BO3ACHCTBUSA cocTaBisieT 14-16mecsiieB.

C 2007 roma Ha TeBIMHCKO-PYCCKMHCKOM MECTOPOXXJICHUU HAvyaTo
MPOMBIIJICHHOE BHEAPEHUE TEXHOJIOTHU CIIUTHIX TOJHUMEPHBIX COCTABOB C
HAIIOJIHUTENIEM, YTO CBSI3aHO C HEOOXOIMMOCTBIO CO3/IaHUsS 00Jiee MPOYHBIX
AKPAHOB Ha MYTH HarHeTaeMoW BOJbI B CBSI3U C MAacCCOBBIMH MPOPBIBAMH IIO
NEPBBIM psifaM JO0OBIBAIOIIMX CKBAXKMH U MX pe3kuM oOBoaHeHuem. B 2007
roxy nmpoBeneHo 45 o6padorok o rexunosnoruu CIIC ¢ HamoaHUTENEM.

[To ¢onay 00pabOTaHHBIX CKBaXXMH MOCTPOEHBI PErPECCUOHHBIE MOJICIIH,
XapaKTEPU3YIONINE BIUSHUE PA3TUYHBIX (PAKTOPOB HA TEXHOJIOTHYECKYIO
3¢ PeKTUBHOCT, 00paOOTKM B BHJI€ JOMOJHHUTEIBHO J00bITOM HehTH. B
KaueCTBE PErepccopoB OBUIM BBIOPAHbI CIEAYIOIIME TMapaMeTphl. 00beM
3akaukd, d3(QexTuBHas pabotaromias TodmuHA, npuemucrocts no [UC,
YCTBEBOE JIaBJICHUE 3aKauKH, YJEIbHbIA KOI(POUIIMEHT MPUEMUCTOCTH Ha METP

pabGoTatomieid  TOMIUHBI,  KOI(DPUIMEHT  MNPUEMHUCTOCTH,  OTHOILICHHUE
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3¢ ($HEeKTUBHOMN TOJIIMHBI K 001N TOJIIMHE MIacTa, Ko3(QPUIMEHT MOPUCTOCTH,
KOPQOUIMEHT  NPOHUIAEMOCTH,  KOJWYECTBO  MPOCIOEB,  OTHOIIECHHE
MaKCUMaJIbHOW TOJIIIMHBI K MUHUMAJIbHOW TOJIIIMHE IIJ1acTa, OTHOIICHHE
NPUEMHUCTOCTH CKBaXUHBI K 3((EKTUBHOH TONIIMHE TIACTA.
Marematnueckoe BhIpRKEHUE MOJYYEHHOH MHOXKECTBEHHOW perpeccuu

UMEET CJICTYIOIIUMN BU/T;

Quon = - 4,04718*\, - 35,2375H,,, - 140,439H,4, + 3,029157Q e —
- 8,12954P,,, -5,62324K peys - 1331,35K pent 1599,828H 44/ Hynt
+ 490,0697K,,p - 6,33371K .o+ 22,41635N - 675,787 H e/ Himin—

- 2,12056*Quen/Happ - 5101,83

[To pesymbraraM TpPOBEAECHHOTO CTATUCTHYECKOTO aHaIM3a Ha
YBEJIMYEHUE TEXHOJIOTHYECKOU A()PEKTUBHOCTH MPOBOJAMMBIX 00paOOTOK IO
TEXHOJIOTUH CIIUTHIX TIOJMMEPHBIX COCTABOB C HAMOJHUTEIEM BIUSIOT
NPUEMUCTOCTh CKBaXUHBI, 3HAYEHHE OTHOIICHUS >()(PEKTHUBHONW TONIIUHBI K
o01mel ToNMmuHE TUTacTa, 3Ha4eHne Kod(huImeHTa mopucToCTH U KOJIUYECTBO
IIPOCIJIOEB B IJIaCTe.

Hcnonb30BaHne MOTYYCHHON 3aBUCHMOCTH TIO3BOJISIET MPOTHO3UPOBATH
JOTIOTHUTENHHYTO 001y npu OTIPEICTICHHOM BapbUPOBAHUU
TEXHOJOTHMUECKUX TOKa3aTeliel M €€ MOXKHO TPUMEHSATh IS OICHKHU
9 (HEKTUBHOCTH BO3JCUCTBHS HA IJIACT TEXHOJOTHUEH CIIUTBHIX IMOJIMMEPHBIX
COCTaBOB ¢ HamojHUTeNeM. [lomydeHHass 3aBUCUMOCTh MPU CXOAHBIX T'€OJIOTO-
TEXHUUYECKUX IMMapaMeTpax IMO3BOJSET ONTUMHU3UPOBATH BHIOOP CKBAKHHBI IS
pOBEeNCHUSI OOpaOOTKM KOMIIO3UIIMEH CIIMTHIX IOJMMEPHBIX COCTABOB C

HaITOJIHUTCIICM.

OcHOBHBIC PE3VJIBTAThI 1 BBIBOJbI

BrinoiHeHHBIA KOMILIIEKC J'Ia60paTOpHI>IX H ITPOMBICJIOBBIX I/ICCJ'IC,Z[OBaHI/Iﬁ

MMO3BOJBICT CACIATH CIICAYIOINNC OCHOBHLIC BBIBOJAbBI 1 PCKOMCHIAIINH.
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1. Ha ocHOBaHMM pETPOCIEKTHBHOIO aHajN3a YCTAHOBJICHO, YTO
HauOOobIINE PE3YyIbTAThl MOTOKOPETYIUPYIOIIETO BO3ACUCTBUS JOCTUTAIOTCS
Ipy UUKIAYHOCTH TOBTOPEHHUs ONepaludii U UX HenpepblBHOCTU. [lokazaHo
HEraTUBHOE BIMSHUE CHIDKEHUS 00bEMOB 3aKAaUKU XMMPEAreHTOB Ha COCTOSIHUE
pa3pabotku u 3PdekTuBHOCTL (QuznKo-xumudeckux MVYH. Omnpenenensl
re0JIOrO-MPOMBICIIOBbIE napameTpbl 3¢ HEKTUBHOTO pUMEHEHUS
MOTOKOOTKJIOHSIOIIMX TEXHOJIOTHNA. Y CTAHOBJIIEHO, YTO 3P(EKTUBHOCTD CITUTHIX
MOJIMMEPHBIX KOMIO3UIMNA CHIKAETCA MO Mepe YXYIUIEHUS KOJUJIEKTOPCKUX
CBOICTB M B YCJIOBHUSX BBICOKOTO KO3(p(UIMEHTA NPUEMUCTOCTH U
THAPONIPOBOJHOCTU. B yclioBusix BbICOKOTO KO3 UIIMEHTa MPUEMHCTOCTH U
TUAPOIPOBOAHOCTH 3¢ HEeKTUBHBI KOJIbMaTUPYIOIINE COCTaBBHl,
TEXHOJOTHYECKOE BO3JIEHCTBHE B KOTOPBIX 0O0ECIIEUMBACTCS MCIOJIB30BAHUEM
TBepOM  gucnepcHoi  (a3pl. B HU3BKOMPOHUIIAEMBIX  KOJUIEKTOPAX
IPEeANOYTUTENbHEE MPUMEHEHHE MAJIOBA3KUX TEPMOTPOITHBIX COCTABOB.

2. PazpabGotana ocagkooOpa3syromias TEXHOJOTUA C MNPUMEHEHHEM
oMbuIeHHOW ApeBecHOW cmoibl (OJIC) B KadecTBe IIEIOYHOTO pearcHra Iis
YCIIOBUM HEOJHOPOJHBIX KOJUIEKTOPOB C IOBBILIEHHOW TeMIIEpaTypod. ITo
000CHOBAHO 7a00paTOPHBIMU ~ OKCIEPUMEHTAMH 10  HM3YYEHHIO
3aKOHOMEPHOCTEN 0CaaKo00pa3oBaHUsl U3 PACTBOPOB OMBUICHHON JIPEBECHOMN
CMOJIBI COEIMHEHUSMHU IMOJIMBAJICHTHBIX METaJUIOB, MEX(a3HOW aKTUBHOCTHU
pactBopoB OJIC Ha rpanunie ¢ HedThio, aacopOuuu komroHeHtoB OJIC Ha
MOBEPXHOCTH MOPOABI U (PUIBTPALIMOHHBIMU MCCIETOBAHUSIMU Ha HATypaJIbHBIX
kepHax. B pesynbrare  (usmueckoro - MOAEIMPOBAHUS  YCTAaHOBJIEHA
PE3yJIbTaTUBHOCTDh BO3JICHCTBUS TEXHOJIOTUHM B HEOJHOPOIHOMN (IBYCIOHHON)
MOJEIN IYyTeM CHW)KCHHMS TMOJABI)KHOCTH  BBITECHSAIOIIETO areHra B
BBICOKOTIPOHUIIAEMOM KEpHE M YBEIMYECHHUS KOI(PQUIIMEHTa BHITECHEHUS Ha
13% 3a cuer [OBBITECHEHHST He(PTH M3 HUBKOIPOHUIIAEMOTO KEpHa.
HaubGonbmas  >QQpeKTUBHOCT  BOJOOTPAHUYEHHUS  JOCTUTACTCA  TPHU

LUKJINYECKON 3aKadyKe pE€arcHTOB.
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3. OpPexTUBHOCTh MPUMEHEHHSI CIIUTHIX MOJIMMEPHBIX COCTABOB MOXKET
ObITh TOBBILIEHA 3a CYET  BBEACHUS B HUX PA3JIUYHBIX HAMOJHUTENCH.
PazpaGoTansl MeTOAMYECKHE OCHOBBI MO MOAOOPY HAMOJHUTENEH B CHIMTHIX
nonuMepHbIX  coctaBax. CdopmymnupoBaHbl OCHOBHBIE TpeOOBaHUA K
HAIOJIHUTEIIO MO CIEAYIOIIMM MapaMeTpaM — MHEPTHOCTh MO OTHOILIEHHUIO K
NOJIMAKPUIIAMUZY W HOHaM XpoMa, MOAJAEpNKaHUE HEUTPaIbHOCTH CpPEelbl,
TOHKOJIUCIIEPCHOCTh, arperatuBHas CTaOWJIBHOCTh B IOJKMMEPHOM PacTBOPE,
MuHUMaNbHas Qrokysiius [TAA, BO3MOXXHOCTb pa3pyIlIeHHUS.

Jis  CKBaXMH C BBICOKMM TMIOTJIOIIEHHWEM BOABI B pE3yJbTaTe
71a00paTOPHBIX HCCIENOBAHUN YCOBEPIIEHCTBOBAHBl TEXHOJOTHMHM CIIHUTHIX
MOJIMMEPHBIX COCTaBOB IMYyTEM BBEJICHMS HAMOJIHUTENEH, TAKUX KaK MeJ, THUIIC,
JTMOKCHUJ] KPEMHUS, YTOJb, 1 U3MEHECHHS TPHUPOJIBI CITUBKH TOJUAKPUTIAMUIA C
BHEIIHEH Ha BHYTPEHHIOW, JOCTUraeMol y-oOiyueHuemM. B  kaudectse
NoJIMaKpuJiaMUJia ¢ BHYTpEHHEW cuimBKoM mnpennaraerca peareHT AK 639,
MO3BOJISIOIINN YBEJIMYUTh  (PAKTOp COMPOTHUBIECHUS TIOCHE  3aKayKu
MPEIJIOKEHHBIX MOJIUMEPHBIX cOCTaBOB B 5-10 pa3 mo cpaBHeHHIO ¢ 0A30BBIM
NOJMMEPHBIM ~ COCTaBOM. BBejeHHe HamoJHUTENEeW TMOBBIMIAET  (PaKTOp
compotuBieHus B 15-20pas.

4. OnBITHO-ITPOMBIIIIEHHbBIE UCTIBITAaHUS ocaikooOpaszyronieit
TEXHOJOTHH C TMPUMEHEHHEM MIEJIOYHOTO peareHTa OMBUICHHOW IpEeBECHOM
cMoJIbl Ha J[py>KHOM MECTOPOXKJIEHHWHU MOKa3ajdu €€ BBICOKYI0 3(P(HEKTUBHOCTD.
B pesyneTate BHeApeHHs TexHoynorumu mnpeanpustaeM 000 <« JTYKOIJI-
3amagnass Cubupb» gononHutenbHO mnonayueHo 13045 T nedTH, yaenbHbIN
TexHonornyeckui a ekt cocrapmn 3261t Ha 0HY CKBaXKMHHO-OIIEPAIIHIO.

5. PesynbraThl UCCIEIOBaHWM CIHIMTHIX MOJUMEPHBIX COCTaBOB,
NPEACTABICHHbBIE B  JUCCEPTAlMOHHOW  paboTe, HUCIOJNB3YIOTCS  JUIs
ONTUMHU3AIIUUA TIOJIMMEPHBIX KOMITO3UIIMH, coliepalux HamnojgHurenb. B 2007
romxy mpousBeneHO 45 00pabOTOK MO TEXHOJOTHUU CITUTBHIX IMOJMMEPHBIX
COCTaBOB C HamoJiHUTeJeM Ha TeBIMHCKO-PycckuHckoM mectoposxaeHuu. [1o

pe3ynbTataM MPOBEACHUS O0O0paOOTOK BBIMIOJHEH CTATUCTUYCCKAN aHAJIN3
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BJIMSIHUSL T€0JIOrO-IIPOMBICIIOBBIX (PAaKTOPOB Ha 3(P(HEKTUBHOCTH BO3AEUCTBUA.
[TomyueHHnass ~ perpeccMOHHas ~ MOJAENb  IO3BOJSET  MPOTHO3UPOBATH
3 PEKTUBHOCTh BO3JAEHCTBUS TEXHOJOTHEW CIIUTHIX MOJMMEPHBIX COCTABOB C
HANOJTHUTENIEM C LENbI0 ONTHUMU3AIMHU BBIOOpA CKBAKHUHBI JJISI MPOBEICHUS

00paboTKH.
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