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Haunonansnoit Axanemun Hayk Keipreisckoit PecniyOnuku u MHcTuTyTe
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KaHJU1aT reorpaguueckux HaykK, JOLUEHT 3.T. Toxkropanues
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OBIHIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTb TeMbI JHMCCepTANUM. BcrnencTtsue MNpoaoHKUTEIBHOTO U
3HAYUTEJIBHOTO TEXHOTEHHOTO BO3ICHCTBUS IPUPOAHBIE TOPHBIE SKOCUCTEMBI CeBepO-
KaBkasckoro permona nperepreiny 3Ha4uTeNIbHble U3MEHEHHUs, 0COOCHHO BCJIEICTBHUE
MHTEHCUBHOM pa3pabOTKU MECTOPOXKICHUHN MOJIMMETANIOB ypaHa U MENH, a TakxKe
COTIPOBOXKJIAIONICH WX MOIIHONW HH(PPACTPYKTYpPOH, BKIIOUAIOMICH B ceOs: TOpHBIC
BBIEMKH, TEXHOJOTMYECKHE aBTONOPOrd, OyHKepa g Pyl M TMOpOId, OTBAJIbI
BCKPBIIIHBIX IOPOA U 3a0aJaHCOBBIX pyHd, XBOCTOXPAHWIMINA, OBITKOMOUHATHI,
KIIAITHO-KOMMYHAJIBHBIM ~ KOMIIeKC W Jp. K Tomy ke reorpaduuecku
PacMoiIOKEHHBIX BOJM3M BBICOKOTOPHBIX 30H CO CHEXKHUKAMHU W JIAHUKAMH U B
YCIIOBHSIX TOHMXEHHOTO OapOMETPUYECKOrO NABJIEHUS, YTO TOXKE€ MMEET JOBOJIBHO
CYILIECTBEHHOE 3HAYCHUE.

[ToaTOMY HCClEeI0BaHNs, HAIIPABICHHBIE HA BCECTOPOHHEE N3YYEHUE IPUPOIHO-
TEXHOTCHHOM HKOCUCTEMBI «T'EOJIOTMYECKasi cpefa — TOpHOE MPEANpUITHE —
reoskocucreMa» B ycioBusix CeepHoro KaBkaza u pa3paboTka COOTBETCTBYIOLIUX
OPUPOJOOXPAHHBIX TEXHOJIOTMH, CHOCOOHBIX MPEIOTBPATUTH JajbHEHIIyI0 €&
JErpaJalnio, IBJISICTCS BECbMa aKTYyaJIbHOU HAYYHOM 3aJayeil.

Opnako, ycrnemHoe €€ peleHUue CAEPKUBACTCA OTCYTCTBUEM JI€TAJIBHBIX
HATYPHBIX MCCIIEJOBAaHUMN MbUJIEHUS! 00BEKTOB TOPHOMPOMBIIIIIEHHON 3KOT€0CHUCTEMBI
M HEIOCTATOYHON pa3pabOTAHHOCTHIO (PUBHKO-XUMHUYECKUX OCHOB CHUKEHUS HX
MIBUICHHUS.

[IpoBeneHHbIE aBTOPOM CHCTEMATHYECKUE HUCCIIEOBAHMS B OTOM HaIIPaBICHUU
MO3BOJIWJIM BBISIBUTH HE TOJIBKO 30HBI aHOMAJIBHOTO TEXHOTEHHOTO 3arpsi3HEHMs], HO U
HOBBIE BBICOKOA()(DEKTUBHBIE KOMITO3UIIMH, CHIXKAIOUIME BEIMYMHY MBUICHUS, YTO U
00yCIIOBIMBAET aKTYaJbHOCTh HACTOSAILIEH JUCCEPTALMOHHON paOOTHI.

CBsi3b TeMBbI JMCCEPTAIMM C HAYYHBIMHU Nporpammamu. JlucceprairionHas
pabora BeinonHsu1achk B Teuenune 2005-2021 1T. B paMKax HayqYHO-HCCIIEI0BATEILCKIX
pabot TocynapcTBeHHOTO 00pa3oBaTeIbHOTO YUpEeKACHUS BBICIIIETO
npodeccuonanbHOro 00pa3oBaHusi «[PO3ZHEHCKOTO TOCYIapCTBEHHOTO HEPTIHOTO
TEXHUYECKOTO YHHUBEPCUTETA

Hean u 3agaun ucciaegoBanns. OCHOBHOMN 1IE€JIbIO AUCCEPTALMOHHON PabOTHhI
ABIISJIOCh BCECTOPOHHEE HMCCIEOBAHUE M U3YYEHHE BHIOPOCOB MUHEPATbHOW MBLIN
pynubix MectopoxaeHuii CeepHoro KaBkaza B mnpuzemHyro armocdepy, ¢
BBISIBIICHHEM 00J1acTel 3arps3HEeHUM.

Jist JOCTHIKEHUA TAaHHOM 1eJIM BBINOJHAJINCH CJIeYIOIHe 3a1a4u:

1. H3ydenuwe MEeXaHW3MOB BBIJCICHHUS W MUTPAIlMU THLIA OT MeCTa pa3paboTKu
MOJIE3HOTO UCKOIAEMOT 0, IIOTPY3KHU, TPAHCIIOPTUPOBKU U 0 CKJIAAUPOBAHUS B OTBAJIBI
Y XBOCTOXPAHWIIUIIA, B 3aBUCUMOCTHU OT €€ (PPaKIIMOHHBIX XapaAKTEPUCTHUK.

2. BrlsiBIeHrE 30H aHOMAJIBHOTO 3arpsi3HEHUS TOPHOTPOMBINIIEHHON MBIIBIO, C
PACKpBITUEM €€ MOBEAECHHUS B IOYBAX U PACIIPEICICHUEM METAJUIOB, B 3aBUCUMOCTH OT



MUHEPAJIOTHYECKOTO W XHMHYECKOTO COCTAaBOB, a TakXke (paKIMOHHBIX
XapaKTEPUCTHUK BbHITIAIaeMON TBLITH.

3. HccnenoBanre BBICOKOAI(PGHEKTUBHBIX MBUICYICPKUBAIOIINX KOMIIO3UIIMM, HE
HAHOCSIIUX BPeIHOE BO3/ICHCTBHUE OKPYXKAIOIICH cpejie.

4, Ananu3upoBaHHE TEXHOJIOTHUN CHUKAIOIINX BETUYUHY BHIOPOCOB MUHEPATHHOM
IBUTA OT TOPHOIIPOMBIIIJICHHBIX TPEANPUITHH.

Hay4yHasi HOBH3HA MOJIyYeHHBIX Pe3yJIbTaTOB.

1. YToyHeHa IUIOMAJAh TOPHOIPOMBIIIICHHOTO TE€OXHUMHUYECCKOTO 3arps3HCHHS
MUHEPAJIbHOM  TBLIbIO,  BBIOpAachiBAGMOM  KapbepamH,  PYIHHKAMH |
METaJUTyprUYeCKUMH 3aBOJIaMU I[BETHOW METaJUTypruH, M ¢€ MOBEJACHHE B IOYBAX
OKPYKAIOITUX JIAHIITa(TOB.

2. BpigBIeHa W MareMaTHYeCKH OINUcaHa (YHKIIMOHAJIbHAS 3aBUCUMOCTD
3¢ PEKTUBHOCTH IEHUCTBUS PA3IMUHBIX TPOTHBOIBIIEBEIX PACTBOPOB.

3. ObocHoBaHa cucTeMa IMOIABICHUS MUHEPATHLHOW MBI CO CPOKOM JCHCTBHS,
BITOJTHE JIOCTATOYHBIM IS €€ yAepyKaHUs TPU BBIICTICHUH KapbepaMH U PYTHUKAMHU.

IIpakTH4Yeckas 3HAYMMOCTD NOJYYEHHBIX Pe3yabTaroB. Il MPaKTHYECKOTO
M HAayyHOTO  HCHOJb30BAHMSI  MpEJIararoTcs  TEXHOJOTuu  3(PexkTUBHOrO
MBUICTIONABIIEHHUS] Ha O0BEKTAaX TOpHO-MepepadaThIBAONIMX KOMILIEKCOB CeBEepHOro
Kagkaza, obecrnieunBaronue JOCTH)KEHHE CYIIECTBYIOIMIMX CAaHUTAPHO-HOPMATHUBHBIX
MapaMeTpoOB OKpYKaroIIel MpUpoIHOM cpenbl. Kpome Toro, oT/enbHbie pa3padoTKu,
MpPUBEACHHBIE B JUCCEPTALlMM aBTOpa, MOTYT YCIEIIHO HCIOJb30BaThCs TMpU
COCTaBJICHUU CAHUTAPHO-HOPMATUBHBIX JOKYMEHTOB, NPOTHO3HBIX KapT B
T€0KOJIOTUYECKOW Cpelie aHAJIOTMYHBIX TOPHOINPOMBINUIEHHBIX KoMIuiekcoB CHI
(Poccun, Keipreizcrana, Kazaxcrana wu VY30ekuctaHa) [ OKOHTYpPUBaHHUS
AHAJIOTMYHBIX TEXHOTCHHBIX AHOMAJIUH.

OCHOBHBIE M0JI02KE€HN S, BBIHOCHMbIE HA 3aIIUTY:
1. BoisiBNieHHBIE TUIOIAM TEXHOTEHHOTO 3arpsi3HEHUsI TIOYB KapbepaMu U PYITHUKaMU
[[BETHOM METAJUTypTHH, OIpEAeNseMOe adpajbHbIM pPa3HOCOM  OOpa3yeMoi
MUHEpaJIbHOW TMBIIH, MTPOUCXOMAAIIUM B COOTBETCTBHM C HAaropHbIM pelibedoMm
MECTHOCTH, €€ METEOPOJIOTHYECKIUMU O0COOCHHOCTSIMH.
2. YcTaHOBIIEHHbIE OOBEMBI BBIOPOCOB MHUHEPAIBHOM TBUIM  ONpPEeIsieMbIX
TEXHOJIOTUYECKUMHU TPOIIECCaMU TOPHBIX MPOU3BOJCTB, MPH 3HAYCHUSIX JTAbHOCTH
NepeHoca W BIUSHMUS Ha TOYBBI OOYCJIOBJIEHHBIX KOJMYECTBOM OOpa3yHOIIUXCS
HAHOYACTHII.
3. TexHomoruu NMpLUIETa30HEUTPOIU3AIUY TTOKa3aIu 3P (PEKTUBHOCTh UCTIOIb30BAHUS
MOJIMAKPUIIOCH30JIbHOM cMOJbI, ¢ pacxogoM 1.0 — 1.2 i1 Ha 1 M2, YIEPKUBAIOLIEH
BO3MOXHOE TbUIeHUE B TeueHue 20 THei.

JInuHblii BKJIAA couckaress. J(mccepTaHTOM OBLIM JTUYHO BBHITIOJHEHBI BCE
HE0OXOMMMbIE padOTHI MO MPOBEACHUIO TUCCEPTAIIMOHHBIX HCCienoBanuii: 1) coop,
CUCTEeMaTHU3allus MW CTaTHUCTUYecKas o00paboTka wucxoaHoW wuHopManuu; 2)



IUTAHUPOBAHWE M  OCYUIECTBIEHUE JA0OPATOPHBIX U  HATypHBIX  (ITOJIEBBIX)
AKCIIEPUMEHTOB; 3) pa3paboTka HEOOXOAMMBIX METOJIMK W HAYyYHO-TEXHUYECKHM
aHaJIM3 TOJlydaeMbIX JIaHHbIX, 4) MX Hay4Has HHTeprpeTanus, 5) GopMylIupoBKa
MOJTyYEHHBIX PE3YJIETATOB U BHIBOJIOB.

Anpobauus  pe3yJbTaToB  JMCCEPTALUM. OCHOBHBIE  TOJIOKECHUS
JMCCePTAIIMOHHON padoThl MoyiokeHbl Ha V u VI MeXIyHapOIHBIX KOH(EPEHIUIX
«YCcTOMYMBOE pa3BUTHE TOPHBIX Tepputopuit» (r. Bmanukaskasz, 2004 r. u 2007 r.),
HTK I'po3HEHCKOTO TroCyJapCTBEHHOTO HE(PTSIHOIO TEXHHUYECKOTO YHHBEpPCUTETA
(2004-2007 rr.), MexmyHapoIHBIX HAYYHBIX YTeHUsX «bemnbie Houm» (T. Camapa, 2006
r., HoBouepkacck, 2007 r., Bnagukaskas, 2009 r.), Il mexxaynapoiHoit koHbepeHInu
«I"opHoe HedTIHOE, TEONTOrHUECKOe U TeodKoIoThuYecKkoe oOpa3zoBanue B XXI Beke»
(r. 'opno-Aunraiick, 2008 r.), VII, VIII, IX n XI MexnayHaponHoi KoH(pepeHIun
«PecypcoBocniponsBosire, MaJOOTXOAHBIE M IMPUPOJOOXPAHHBIE TEXHOJOTHH
ocBoeHus Heap» (T. EpeBan, Apmenus, 2008 r.; r. Mocksa, Poccus, 2009 r.; r. KoTony,
Adpuka, 2010 r.; Vcre-Kamenoropck, Kazaxcran, 2012 r.), MexayHapoaHoi
HayuHol koH(pepenuuu Kazaxcran-2030 (r. Kaparanaa, 2010 r.), MexaynapoaHou
KoHpepeHunn «ColuanbHO-35KOHOMHUYECKHE M 3KOJOTMYECKHE MpoOIeMbl TOPHOU
IIPOMBIIIICHHOCTH, CTPOUTENBCTBA U dHEpreTukm» (. Tyna, 2010 r.), 1-M KaBkazckom
MEXIYHApOAHOM 3KojoruueckoM Qopyme (r. I'posnsiid, 2013 r.), Beepoccuiickoi
Hay4YHO-TIPAKTUYECKON KOH(pEpeHINH, MOCBIMEHHON 150-1eTHio co IHS poXKACHUs
B.1. Bepuaackoro. (r. Maxaukaina, 2013 r), XXII MexayHapoaHOil KOHpEpeHIINH
«JlazepHo-uH(pOpPMAIIMOHHBIE TEXHOJIOTUU B MEIUIIMHE, OMOJIOTHHU, T€OIKOJIOTHU U
tpaHcnopte — 2014» (r. HoBopoccuiick, 2014 r.), BcepoccuiickoM che3ne 3K0JI0roB
(r. I'po3nsbiii, 2017 r.), VIII Bcepoccuiickoii HaydyHO-TEXHMUYECKOW KOH(epeHIuu
«CoBpemMeHHbIE TPOOJEMBbI TEO0JOTUMU, Te€OPU3UKHM U reodkosnoru CeBepHOro
Kaskaza» (1. Eccentyku, 2019 1.).

IMosHOTA OTpa:keHUsi pe3y/ibTATOB AMccepTaluu B nyoaukanusax. [lo teme
nuccepramnuu onyonukoBano 11 pabot, B ToM ducie 3a pyoexom (3a npeaenamu KP)
omyosnmkoBaHo 7 pabot. 3 Hux 2 marenrta. M3 7 pabot omyOnukoBaHbI B )KypHajax,
Bxomsaux B criucok BAK P®.

Crpykrypa un 00bem padoThl.

Huccepranus BkJIO4aeT B ceOsi BBEJIEHUE, YEThIpE IJIaBbl C BBIBOAAMH,
3aKJIIOYEHHE, CIMCOK KCIONb30BAaHHOW nuTeparypsl U3 152 HanmenoBanuii. PabGora
uznoxkeHa Ha 150 crpanunax u cogepxxkut 31 tabnuity u 33 pucyHKa.

ABTOp BBIpaXKaeT IIYyOOKYI0 MPU3HATEIIBHOCTh CBOEMY PYKOBOJUTENIO .T.H.,
akagemuky AI'H u MAHOBb, 3acnyxeHHOMYy AesTento Hayku pecnyonnku CeBepHas
Ocertus, npodeccopy A.E. BopoObeBy u a.r.-m.H., ipodeccopy O.I11. [llammueny 3a
HEOLIEHUMYIO0 HAayYHO-METOAMYECKYI0 W MPAKTHYECKYI0 MOMOILb MPU BBITOJIHEHUU
WCCIIEIOBAHUS.



OCHOBHOE COJAEPKAHUE PABOTbI

Bo BBexeHuu paccMaTpuUBarOTCA aKTyaJlbHOCTb TEMBI JUCCEPTALIMU, €€ CBA3b C
TEMATUKON HAyYHBIX UCCIECAOBAHUMN, NAOTCS LI€JIb U 3a1a4y UCCIICIOBAHUH, ITI0Ka3aHa
UX HaydHas HOBHM3HA, C(OPMYIMPOBaHbI OCHOBHBIC 3aIMIIAEMbIE IOJOKEHUS U
pacKpbITa IIPAaKTUYECKast 3HAYMMOCTB I10Jy4YE€HHBIX PE3Yy/IbTaTOB, IPUBOAUTCS JIMUHBIN
BKJIAJ] COMCKaTeIsl, alpo0anys pe3yabraToB UCCIEI0BaHHM, TOJTHOTA X OTPaKEHHUS B
myOJIMKALNX, CTPYKTYpa U 00bEeM TUCCEPTaLlUU.

Meppass riaBa «OB30P HAYYHBIX MCCIJEJIOBAHUM 11O
NBIJTEHEUTPAJIM3ALIMA HA I'OPHBIX IPEJANPUSTUSAX» npencTapieHa
0030pOM HayYHO-NIPAKTUYECKUX PE3YIBTATOB, KOTOPBIE ObUIA JOCTUTHYTHI B PEILIEHUN
MPOOJIEMHBIX aCMEKTOB, KACAIOIIUXCsl 00ECIEUeHHUs T€0IKOIOTHYECKoi 0e30macHOCTH
M0 OTJIEJBbHBIM HAIIPABJICHHUSIM BO3JIEUCTBHS TOPHBIX MPEANPUITHI HA OKPYKAIOIIYIO
OpUpOAHYI0 cpeny. Pemenuem akTyandbHbBIX MNPOOJEMHBIX BOIPOCOB B cdepe
OPUPOJIONIOIB30BAaHUS U 00ECIEUEHUs I'€03KOJOTMUYEeCKOM 0O€30MacHOCTH, B T. Y. B
o0jJacTh  TOPHOTO  MPOU3BOJACTBA,  3aHUMAIUCh  MHOTHE  OTEUECTBEHHBIE
uccienosarenu. bonpioil Bkiaa B pa3paboTKy UcClieyeMOi MpoOiIeMaTUKU BHECIN
takue ydenwie: bnamnkuii O.®., BopobseB A.E., I'odpman K.I'., 'acnmapesn H.A.,
I'amyenko FO.II., Ep3un A.X., UBanoB b.A., KonocoB A.B., KoBans E.T., Jlemernien
M. 4., Peiimepc H.®., Tpobumor B.T., ®enopenko H.II. Takxke CTOUT BBIACIUTH
tpynsl M.B. Kopnesou, A.Il. KpacaBuna, U.1. Mensenesa, I'.I'. Mup3aeBa, B.B.
HosukoBa, M.E. Iler3unepa, A.B. Ilotamosa, B.B. CemenoBa, Xoxpskosa, [O.B.
[lyBanosa, mo CeBepo-KaBkazckomy pernony U.JI. Anboposa, A.E. BopoObeBa, B
Ksipreizcrane — AoayBanueBa A.M. u nip.

Cepbe3Hble HAyYHO-TIPAKTUYECKUE PE3YJIbTAThl ObUIM JOCTUTHYTHI B PEIICHHUU
MPOOJIEMHBIX aCMEKTOB, KACAIOIINXCS 00ECIeYEHHUS T€0IKOIOTMYECKON 0€3011aCHOCTH
10 OT/AEJIbHBIM HAIIPABJICHUSIM BO3AECHCTBHS TOPHBIX MPEANPUATUNA HA OKPYKAIOILILYIO
IPUPOAHYIO cpeny: nopoaubiii MaccuB (I"anbnepun A.M. - ['eoMexaHuKa OTBAJIbHBIX
pabot Ha kapbepax - M.: Henpa, 1972r, CtpensuioB B.U., Ky3uenos C.B., Noduc
M.A., ®ucenxo I'.JI. u 1p.); moA3EMHbBIE W MOBEPXHOCTHBIE BOJBI (XapHOHOBCKUN
A.A., Pymbiane B.E., Muponenko B.A.); armocdepy (Punaros C.C., [lenenko B.B.,
Muxaiinos B.A., Kynpsamos B.B., butkonos H.3., bepecenesuu I1.B., Agymikun B.B.
— K Bompocy 0 MexaHu3Mme pa3pylIeHUs MPOYHBIX CKAJbHBIX MOPOJ MOJ3EMHBIM
B3pbiBOM, M. TIAB - 2021r.); 3emenbubie pecypebl (Tomakos I1.U., OBUMHHUKOB
B.A., Kosanenko B.C., puxenko FO.H., I'opios B./1.).

VYkazaHbl JeHCTBYIOIINE LIEHTPHI 110 TIpolieMaTke O0PbOBI C MBLIbIO, TAKUE KaK:
MUCuC (Mocksa); CIIITY (Canxt-IletepOypr); KPCY (bumkex) UTIKOH PAH
(MockBa); Hucturyr reorexnomorun HAH Keipreizcrana (bumkek); 3a6HUU
(Yuta); BHUMOCyrons (Ilepmb); HUMOI'P (Yensabuunck); UT'JI um. JI. Kynaesa
(Anma-ATel) U ap.

Bo Bropoii mmape «METOJAbI 1 METOAOJOT'YUSA NCCJIIEAOBAHUS
MIPUBOASATCS METOMBI JIJISL ONPEACICHUS COCTaBa U 00bheMa 3arps3HSIONINX BEIIECTB,
BBIJICJISIEMBIX PA3JIMYHBIMU UCTOUYHUKAMMU:



1. Craructuueckuii MeTol. B xone riccnenoBanuii ObLUTH MCIIOIB30BaHbI METOBI U
IpUEMbI CTaTUCTHUYECKHUX JAaHHBIX: TAKUX, KaK CBOJAKA W TPYIIIUPOBKA MaTeprajioB
CTaTUCTUYECKOTO HaOMrofeHus, cobpaHHas u chopMHupoBaHHas B BHJE TaOnHIl U
rpaduKoB, KOTOPHIE TIO3BOJIINA PACKPHITH 3aKOHOMEPHOCTH OIPEISICHHUS COCTaBa H
o0beMa 3arps3HSIONIMX BEIIECTB, 00pa3yeMbIX MpH Pa3pabOTKH MECTOPOKIACHHUN
PYIHBIX TIOJIE3HBIX UCKOTIAEMBIX.

2. JKCNePUMEHTAJIbHbIIE  MeTOoA. OTUM  METOIOM  OCYIIECTBIISUIOCH
KOMITJIEKCHOE OmpesesieHne 00beMHOI0 BBIXOJa MBLJICBOTO 3arps3HEHHUs, a TakKkKe
oOecreurBaicsi aHaau3 KOHLEHTPAlMd M COCTaBa 3arps3HSAIONIMX BEIIECTB,
OCHOBaHHBIM HA JAHHBIX pEATbHBIX 3aMEpPOB, TMPOBOJUMBIX B  YCIOBHSIX
TOPHOZ0OBIBAIOIIETO TIPEITTPUSITHSI.

3. Teoperuueckuii Meroa. C MOMOIIBIO JAHHOTO METOJa O00ECNEYMBAIOCH
YCTAaHOBJICHHE COCTaBa W MHHHMAJIBHOTO 00BEeMa 3arps3HSIONAX BEIIECTB.
OOBbsicHsIETCS 3TO TEM, YTO Ha OCHOBE COCTaBJICHHUS MaTepUaJIbHBIX OalaHCOB
TEXHOJIOTUYECKOTO MPOIECCa, C YIETOM CBOMCTB U XMMUYECKOTO COCTaBa UCXOJIHOTO
CBIpbS, TEOMETPUYECKUX U KOHCTPYKTHBHBIX TApaMETPOB  HCIOJIb3YEMOI0
000pyI0BaHUs, ONTUMAJIBHBIX PEKUMOB BEJICHUS IIPOIECCOB, YCTAaHABIMBACTCS
MaKCUMaJIbHO BO3MO>KHAsSI MPOU3BOJUTEIHHOCTh TOPHOAOOBIBAIOIIETO MPEATPUSITHS.

B stom paszzgene mpeacTaBieHa HOPMATHBHO-METOAMYECKash 0a3a BBIMOITHEHUS
WCCJICMOBAaHNN, METOMOJIOTHS  CYIMIECTBYIOIIMX HAYYHBIX HCCIEAOBAHWHA  TIO
MBUICHEUTpATU3alliM  HA  TOPHBIX  MPEANPHSITHSIX, OCHOBHBIC  IIPUHITUIIBI
HOPMHPOBAHUS Ka4eCTBA OKPYXKAIOIMIEH Cpebl, OIICHKA YPOBHS BO3JCHCTBUS 00bEKTa
TexXHOC(EPhl HA OKPYKAIOIIYIO CPETY.

3mech KE PACKPBITHI 00beKThbl HccaenoBaHuss. (OCHOBHBIM OOBEKTOM
WCCJICIOBAHUS SIBISUTMCH TBIIEBBIE BBIOPOCHI CaJOHCKOTO MOJMMETAITUIECKOTO
pynHHKa (PUCYHOK 1), pacmoOjOKEHHOTO B BEPXOBBAX AJIATMPCKOTO YIIETbs, HA
tepputopun CeBepHorr Ocetun (P®D), a Tarke ux armocdepHas Murpanus u
pacmpeniefiecHue 1O TPWIETAIONMIMM TEPPUTOPHSIM, a TakkKe JCTOHMPOBAHUE W

OBOJIIOMA B II0YBAX.
- .

- . . » : & X
e N 3 ey 3 his y : 9 &
g N L _.,.;f{ | i :

Pucynox 1 - IlItonbast CagoHCKOTO NOJMMETAIUIMYECKOTO PYIHUKA

MeTtoauka uccijenoBanusi. B paboTte ncnonab30Baanuch METOIBI TEOPETUUECKOTO
MOWCKa, OOOOIIeHUS W aHaln3a CHEIUATbHBIX JIMTEPATypHBIX HCTOYHHUKOB,
MJJAHUPOBAHMUSI HAYYHOTO OJKCIEPUMEHTa, OCYIIECTBICHUS JIa0OpaTOPHOTO W
HaTypHOro (IOJEBOTr0) JKCIEPUMEHTA, MOACIUPOBAHUS, KOPPEISLUOHHOTO H
CTaTUCTUYECKOIO AaHaJI3a, a TAaKKe METOAbl IIPOCBEUYUBAIOLICH DIEKTPOHHOMU



MUKPOCKOTIMM BBICOKOTO pPa3pelieHus] U METOJ 3JIEKTPOHHO-30HJA0BOIO PEHTIECHO-
CHEKTpaJbHOrO MHKpoaHanu3a [7]. HemocpeacTBeHHO MUHEpaNbHBIA COCTaB
OCaX/IEHHOW MBUIA ONPEEISIICS PEHTIeHOrpahuIeCKUM aHAJIM30M.

IIpeameTom ncciienoBaHus SBISETCS MUHEpaIbHAs MbLIb PA3JIMUHBIX Pa3MEpOB
(OT KpyIHBIX YaCTHUIL 10 HAHO COCTOSIHUS), @ TaKKe IpU3eMHas arMocdepa U MOYBbI,
puJieraroime K 00beKTy UCClIeJOBaHU M.

B rtperbeit miaBe «IIPAKTHUKA T[IBIJIEBOI'O 3AI'PASHEHUSA
OKPYXAIOWIEHN CPEJIbl TOPHBIMU MPEJANPUSATUSAMM»: paccMOTpPEHBI
pe3yapTaThl MBLUIEBBIX BBHIOPOCOB Ha Kapbepax U pyaHukax CesepHoro Kaskasa,
ODMHUCCHM 3arpsI3HAIOIUX BELIECTB B OKPYXAIOUIYIO Cpely OT OOBEKTOB TOpPHOU
MIPOMBIIIUIEHHOCTH, XApaKTEpPUCTUKU  MbUIA BBIOpAaChIBAEMON  TOPHBIMU
MPEANPUATUAMHU U €€ MOBEJEHUS B TPU3EMHOM aTMoc(depe, MOCIeICTBUI BO3IEHCTBUS
N00BIYM TeOMaTepuaoB HAa TE€O0IKOJIOTMIO MPUJIETAIOIIEro PeruoHa U 3arpsA3HEHUs
[IOYB, A TaKKE COCTOSHUE IIbUIEBOTO pAacCEsHUS B BBICOKOIOPHBIX YCIIOBHSIX,
KOJIMYECTBEHHBIE II0KA3aTEIM BPEJHOTO BO3JEHUCTBUS IIBUICBOTO 3arpsi3HEHUS U
OLICHKM HM3MEHEHHE KayecTBa NpHU3eMHOW arMocdepbl NpH A00bIYE MOJE3HBIX
UCKOIaeMbIX U Jp.. Bce mccnenoBanus aBTopoM MpoBOAMIUCH Ha 0azax «Hayuno-
TEXHUYECKUX IIEHTPOB KOJUIEKTUBHOro mnoib3oBaHus «Hempa», «l'eodpusukar,
«HanorexHonorun u HaHomarepuais» - npu I[THTY wu B nmaboparopun

«MOHUTOpPUHTA COCTOSIHUSI OTBAJOB M XBOCTOXPAHWJIMI OTXOJOB IOJIE3HBIX
uckomnaembix» mpu CKI'MU (I'TY).

B YyeTBepPTOH iaBe «PE3VJIBTATHBI COBCTBEHHBIX
UCCJIEJJOBAHUM» npenctapneHa pa3paboTKa TEXHOJOTHI HeHTpanM3aliu
MBUICBBIJICTICHUSI U TPUBOJATCA PE3YIbTAThl HCCIEAOBAHMS MBUIEBBIX BBIOPOCOB
TOPHBIX NPEINPUATUN, MUTPALMU IBUIM, 3arpSI3HEHUS IPUIIETaeMbIX TEPPUTOPHIA,
NOBEJICHMSI IIBLJIM B [TOYBAX, PELENTYPa MMbUIENOAABISIIOIIUX PACTBOPOB M TEXHOJIOTUN
IblJICHENTpaIn3aui BbIOPOCOB.

[Ipu u3yyeHum nUHAMHUKU (POPMUPOBAHMS W3MEHEHHH KadecTBa IMPU3EMHOM
arMocdepsl (Kak B TPOCTPAHCTBE, TaK M BO BPEMEHHU), T.€. 3arpsA3HEHHOCTH
o0ycJOBIeHHOW  mbUIeBBIMU  BbIOpocamMu  CaJOHCKOTO — CBHHIIOBO-IIMHKOBOTO
KOMOMHATA, YYUTHIBAJIOCH, YTO HA 3TU MPOLECCHl OKA3bIBAIOT 3HAYUTENILHOE BIIUSIHHE
penbed MECTHOCTHU u UMEIoIInecs 0COOEHHOCTH CYLIECTBYIOUIUX
METEOPOJIOTMYECKUX MapaMeTpoB (MepBoe 3aliuiiaeMoe mojaoKeHune).

boumn paccunTanbl O6e3pa3MepHbIC YMCIa, SBISIOUIUMECS KPUTEPUSIMHU NOA00Us
nokasareseil CBOMCTBEHHBIX IPU3EMHOM 3arpsi3HeHHOM arMocdepe (Tabnuna 1).

Jlist  paccMarpuBaeMoro TOPHOTO pErMoHa XapakKTepHa SIBHO BbIpaKeHHAsS
YILIETUCTOCTh TEPPUTOPHUI, B OCHOBAHUU KOTOPOH, KaK IPaBUIIO, MPOTEKAET peKa, a Ha
PEUHBIX Teppacax pacrnojoKeHa MPaKTUUECKH BCS MOBEPXHOCTHAs MHPPACTPYKTypa
ropHoro npousBojacTBa [14,15]. Anarupckoe yuienbe (CM. pUCYHOK 2) MOKHO CUUTATh
HEKOETO pPOAa a’pOAMHAMUYECKOW TpyOOH, B KOTOpPOW BO3IYyIIHBIE MAacChl
NPEUMYIIECTBEHHO JHEM IOAHMMAIOTCS BBEPX B TOpbI, a HOUYbIO, HA0OOPOT,
OITYCKAIOTCSl U3 HArOPHOM YaCTH HA PaBHUHHYIO 30HY.



Tabnuma 1 - be3pasmepHblie ynciia, IPUHITHIE B KAYECTBE KPUTEPUEB MTOIOOUS
MoKazareJiel Mpu3eMHON 3arpsi3HEHHOM aTMOChephl

bespasmepnoe | ®opmyna | [lomydyeHHoe [IposiBneHue B IpU3EMHOM
YHUCJIIO0 pacyera 3HAUYCHUE armocdepe
Peitnonbaca puD, 34257 Xapakrepusyer KOJIMYECTBEHHOE
Re = COOTHOMLIEHHE MEKIy MMEIOIUMHUCS
N B MIPU3EMHON atMocdepe

HHCPOWMOHHBIMH CWJIaMHW W CHJIaMU
COIIPOTHUBIICHUA BO3AYyXa

Puuapicona - Ar 108.55 XapakTepusyer TYpOYIECHTHOCTh
Ri = Re?2 BO3YIIIHBIX ITOTOKOB

Ditnepa F = Ap 2.7 OnuceiBaeT BO3HUKAIOIIIEE

Y p KOJIMYECTBEHHOE OTHOIICHUE MEXTY

CWJIaMH JaBJICHUA Ha €IWHWYHBIN
00BEM BO3yXa U HHEPLHOHHBIMU

CUJIaMH
Maxa M =v/a 0.2 YUUTBIBaET SIBIICHUE CHKUMAECMOCTH
OKPY’KaroIEro BO3ayXa
Opyna F =v%gL 0.9 Xapakrepusyer KOJIMYECTBEHHOE
COOTHOIIIEHUE MEKTY

CYIIECTBYIOIIIUMU B  aTrMocdepe
WHEPIIMOHHBIMA CHUJIAaMH U CHJIAMH
TSOKECTH

Pucynok 2 - q AJII/ICKOFO ymenbs (CeBepHas OCGTSI, P®)

B xone ocymecTBieHrs HaTypHBIX UCCICTOBAHUIN OBLIO BBISIBICHO, YTO CPEAHSIS
CKOpPOCTh JBMKEHHUSI BETpa B JHEBHOE BpeMs KoseOriercs B mpenenax 2,8-4,5 m/c.
BricoTra BO3ayIIHOrO MpOCTpaHCTBA AJIAaTUPCKOTO YIIIEbsS, B KOTOPOM MPOUCXOMAST
OCHOBHBIC HETraTHBHBIC M3MEHEHHS MOJ| JIEUCTBHEM IBUIEBBIX BBHIOPOCOB TOPHBIX
NPEANPUSATANA U COMPOBOXKAAIONMICH MX WHOPACTPYKTYpbl, MO JTaHHBIM aBTOPCKUX
HaOmonennii, npuHumaetcs paBHod 2000 M. B pesymbrare ocCyIIecTBIECHHBIX



HaTypHBIX MCCIIENOBaHUI Oblja yCTAaHOBJIEHA JAMHAMUKA H3MEHEHMs COJAEpKaHUs
ObLIM Y IITOJIBHU Ne22 ApXOHCKOTO pyJHUKA B BO3/1yX€ YIIENbs B TEHEHUE CBETOBOTO
THS (CM. PUCYHOK 3).

YroObl ONpeneuTh CKOPOCTh, C KOTOPOM OCEAArOT B3BEIICHHBIE YAaCTHIIBI, a
TAKXKE JUIMTEIBHOCTh BPEMEHM TAKOTO Ipoliecca, HEOOXOAUMO MMETh CBEIECHMS O:
CpEIHEM pa3Mepe YacTHIL, IJIOTHOCTH MUHEPAJIbHOM MBUIN, BBICOTHI UX BBIOpOCA.

Bce atu daktopsl onpenensorcs KOIPQPUIIMESHTOM IeTEPMUHAIIMU, KOTOPBIN
MO3BOJIIET OOBEKTUBHO XapaKTEpU30BaTh MPOLECC a’pPOJUHAMHKHU ISl YpaBHEHHS
3aBUCUMOCTH JIBYX IEPEMEHHBIX:

a) 3aBUCUMOCTb 3aIbUICHHOCTH - I1Ie0eH0YHOT0 MOKphITHs Yy = 0.244x — 1.32;

R?=0.8403
0) 3aBUCMMOCTbH 3allbUICHHOCTH - acdanbroBoro nokpeitus y = 0.1868x — 0.968
R?=0.8062 (1).

[loctpoensl TrpadukyM 3aBUCUMOCTH [JIsl  ONpeAeseHus  Kod(p(UiHeHTa
JNETEPMHUHALIMK ISl ac(PaiabTOBOTO M HIEOCHOYHOrO MOKPBITUH (cM. puc. 3.5 — a, B
JMCCEPTALINHN ).

OTH JaHHBIE TIOKa3bIBAIOT MOJOXKUTENbHBIA TpeHA H 3(PPEKTUBHOCTDH
MIPUMEHSEMON TEXHOJIOTUHU 00€CIbUTMBAHMUS.
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Yachbl CYTOK
Pucynok 3 -3anblieHHOCTh BO3AyXa B MPU3EMHOM CJIO€ aTMOC(EPHI B TEUCHHE
CBETOBOTO JHS

OOpaboTka JaHHBIX 3aMEpPOB IO BEPTHUKAIM METOIOM MaTeMaTH4eCKON
CTaTUCTUKHU BBISIBUJIA SIBHYIO KOPPEJSIMOHHYIO 3aBUCHMOCTH 3albUICHHOCTU
PU3EMHOTO BO3/IyXa MO BBICOTE, KOTOpasi BeIpaskaeTcs (OpMYIIOu:

g — gO . l—0,0120H (2)
rae: g,go - COOTBETCTBEHHO, 3albLJICHHOCTh BO3yXa Ha BBICOTE U Ha YPOBHE YCThA
mronbHu Ne 22, Mr/m3;

H - BricoTa oTO0Opa npoObl HaJ YCTHEM IITOIBHU, M;

[ - oOCHOBaHUWE HATypaJILHOTO JIoTapudmMa.

B nocnenytromem ObLIO YCTaHOBICHO, YTO B (POPMHUPOBAHUH T'€OIKOTIOTHIECCKOM
CUTyallud JAaHHOTO peruoHa, cymecTBeHHoe (60 % ot obmero oObema) BIUSHUE
OKa3bIBAIOT TaKH€ HCTOYHHKHU TBUIEBBIICICHUS, KaK MacCOBBIA B3pbIB (0TOOIKa
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TOPHOM MOPO/IbI), TEXHOJOTUYECKHUE JOPOTH, OTKOCHI U TIJIOIIAJKHA YCTYIOB KaphepoB

U OTBAJIOB, CyXH€E TUISKU XBOCTOXPAHUIIUIL U IpyTHE (CM. pUCYHOK 4).
6

18%

1
% 2

9%

4 3
29% 6%
PucyHnok 4 - KoinuecTBEHHOE COOTHOIIICHHE 3HAYEHUI MBIJIEBOTO 3arpsi3HEHUS HA

kapbepax CeBepHoro KaBkasza, mpoucxojisiiee oT IPOU3BOICTBEHHBIX MPOIIECCOB:

1 — OypeHue B3pBIBHBIX CKB)XHH; 2 — OCYIIECTBIECHHE MacCOBOTO B3phbIBa; 3 —
MPOM3BOJIBLHON AKCKABAIIMU U TIOTPY3KU TOPHO-PYHOM MaccChl; 4 — MEpeBO3Ka TOPHO-
PYyAHOM Macchl; 5 — oborareHue pya; 6 — BeTpoBOe MbUICHUE TTOBEPXHOCTEH (YCTYIIOB
1 OTKOCOB Kapbepa, OTBAJIOB M XBOCTOXPAHUIHII U JIp.)

Tak xe sKCHEpPUMEHTaJbHO OblIa YCTAHOBJIEHA BBIPAXKEHHAs 3aBHUCHUMOCTh
3aMbUIEHHOCTH TMPU3EMHON aTMoc(hephl y NbUISIIMX MOBEPXHOCTEN MPHU Pa3IMUHbIX

CKOPOCTSIX JIBMXKEHUS BO3/TyXa (CM. PUCYHOK 5).
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PucyHok 5 - KpuBble H3MEHEHUS 3aMbIIEHHOCTH BO3AYyXa 35 OT HEOPTraHW30BaHHBIX
WCTOYHUKOB (TBUISIINE TIOBEPXHOCTH) TIPU CKOPOCTH BETpa V3, B 3aBUCUMOCTH:
a) ot ucxogHoro martepuana, BiaxxHocTs 0.1 + 0.2 %: 1 — naBanennas pyaa c f =
12 + 14, 2 — ckapaupoBanHbie Mpamopa, f = 13 + 15;3 u4 —porosuku, f = 13 +
15uf = 18 + 20; 6) ot BraxxHOCTHU MBUTH (CKapHUPOBaHHBIE Mpamopa ¢ f = 16 +
2001-0—-1%;2-3-4%,;3-5-6%;4-7—-8%

B xozme ocyllecTBIEHHBIX HAaTYpHBIX HCCIEIOBAaHUN OBLIO YCTAHOBIEHO, YTO
npouecchl 00pa30BaHus U MOCIEAYIOIIETO epeHoca MbUIH B MPU3EMHON atmocdepe,
MPEXIE BCETO 3aBUCAT OT COYETAHUS METEOPOJIOTMYECKUX (B TOM YHUCIE — PO3bI
BETPOB), KOTOPbIE UMEIOT BEPOSITHOCTHBIA XapaKTep BO BPEMEHH U MPOCTPAHCTBE, U
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penbeHBIX (TOpHBIX) (AKTOPOB, a TaKXKe OT HEKOTOPBIX XapaKTEPHUCTHUK
BbIOpachlBa€MOl MbUIM M Mpu3eMHOM armochepbl (B TOM  yucie -
IEKTPOKUHETUYECKHX MMoKa3arenei) [1,6].

C TedyeHMEM BpEMEHUM MHUHEpaJbHbIE HAHOYACTULIBI TBUIM BBINAJAIOT U3
NpU3eMHON aTMoc(dephl 3a cH4eT TPaBUTALMOHHOTO (65 %), MEKTPOAMHAMUYECKOTO
(mo 10 %) u typOynentHoro (5 %) ocaxneHus, a TakKK€ BBIMBIBAHUS J10XKJI€BBIMU
ocaakamu u TymaHamu (10 20 %). [Ipu sTom 3HaueHue KodpduIMEeHTa CKOPOCTU
OCaXJeHUs 4YacTull nbsUM [2-4], BbIOpackiBaeMOil TOPHOMPOMBIIIICHHBIMU
HMCTOYHUKAMH OIpPENENAeTCsA, KaK YHUCIEHHOE COOTHOLIEHHWE MEXAY BEIUYUHOU
CKOPOCTH OCKJEHUS YacTHUll (ONpeaessieMol pa3sMepaMH U Maccoi) U yCPEIHEHHOM
BEJIMYMHOM CKOPOCTH BETPA, MaTEMATHYECKHU BbIpakaeMoe Ucxos u3 3akoHa CToka.

BbI10 yCTaHOBIIEHO, YTO 3HAYEHUS] CKOPOCTH OCAXKICHHS TOPHO-ITPOMBIIIEHHON
(MUHEpaAJIBHOM) MBLIX BapbUPOBAJIach B 3aBUCUMOCTH OT CE30HA BpEMEHHM roja (Tak, B
BECCHHHE MECAIbl HAOMIOAAINCh CaMble BBICOKHE YPOBHH IBUICBOTO 3arpsi3HEHMS)
[8,9].

[IpakTruecku Bcs BbIMIaaeMasi U3 MPU3EMHOM arMocdepbl MUHEpaIbHas MbUTb
(koTOopasi COCTOMT B OCHOBHOM u3 cynbbunaoB Zn,Pb u Cu, okcunoB Si0,, FeO,
Fe,03,Al,0; u np., a takke kapbonatoB CaCO; m MgCO;, crmararomux pyasl d
nopoasl paspadarbiBaeMoro CaJOHCKOTO MECTOpOXKIeHus [6]) nemnoHupyercs
[IOYBAMH, YTO CYILIECTBEHHO M3MEHSIET UMEIOLLYIOCS, SBOJIOLIUOHHO CJIOKHBILYIOCS,
UX TEOXMMHIO, 00pa3ys CO BpPEMEHEM BBIPAKCHHBIC apeasibl TEXHOTEHHOTO
3arpsi3HeHHs. Tak, KpoMmMe NPHUPOJHBIX OPEOJOB, CBSI3aHHBIX C E€CTECTBEHHBIM
pa3pylIeHUeM U PACTBOPEHHEM PYIHBIX TEJ, 3/IeCh HA TEPPUTOPHUSIX, IPHIICKAITUX K
PYIHMKaM U KapbepaMm, OO0OTaTUTEIbHBIM (aOpuKaM, XBOCTOXpAHWJIMILAM H
METAJUTYPIrMUYE€CKUM 3aBOJaM M MX KEKOXPaHWJIHILAM, 00pa30BajlUCh 3HAUUTEIbHBIE
30HBI 3arpsi3HeHUd TouB [10], amTOBHANBHBIX OTIOXKEHHH, IOBEPXHOCTHBIX H
MOA3EMHBIX BOJ. JTO MPEACTaBIsACT COOOM COBOKYIHBIM pe3ylbTaT BCEX JTarloB
pa3BelKH, J0OBIYM, TPAHCHOPTUPOBKM M OOOramieHUs pyld, a TakKe BETPOBOIO
MepeHoca C MOBEPXHOCTEM OTBAJIOB U IUISHKEM XBOCTOXpaHWIULI, cOpoca (0COOEHHO
akTUBHO 10 1984 1.) nutamoB Musypckoit o0oratuTenbHOM (GadpUKU U T.1I.

Panee cunrtanoce, 4YTo MIONIa[b TOPHO-IIPOMBIIIIEHHOTO 3arps3HEHUs MOYB (C
OTACHBIMU YPOBHSAMHU COJIEPYKAHUSI XUMUYECKUX DIIEMEHTOB) JIOCTUTVIA BeIUYUHBI 40
kM2, Hamu GBLIO YCTAHOBJIEHO, YTO JTO 3arpsA3HEHHE 3HAYUTENLHO MacmTabHee. Tak,
aBTOPOM OBUIM  BBIJCICHBI JUTOOMOTCOXUMHUYECKHE aHOMAaJuu MPOGUIBLHBIX
AJIEMEHTOB ILIOMIA/IBIO /10 THICSIYM KBAJPATHBIX KMJIOMETPOB, a UX TPAHUIIA 0Ka3a1ach
CMeIIeHa BOCTOYHEE METaJUTypTHUeCKuX 3aBO/IOB I. BianukaBkasa, Ha MHTymeTuio u
YeuHto, X0TS caMu pa3pabaThIBAEMbIe MECTOPOXKICHUSI TTOJIMMETAIITIOB HAXOATCS Ha
50-60 kM 3amaaHee U 10KHEe (CM. PUCYHOK 6).

OGpamraeTr Ha ceOs BHUMaHHE YycpeAHEHHas MOpPQOJIOTHUS U CTPYKTypa
BBIJICJICHHBIX B MOYBAaX TEXHOTCHHbIX aHOMaJIMi. Tak, B 30HE 100OBIYM U O0OTaIlEHHUS
NOJIMMETAJZIOB MX AHOMAJIMHM TOKPBIBAIOT IUJIOMIAM HE TOJIBKO CaMUX TOPHBIX
OTBOJIOB, HO M BCIO JIOIMHY P. ApAOH B €€ TopHO# yactu. [Ipu aTom cymiecTByeT oo1as
JUISl TOPHOIIPOMBIIIUIEHHBIX PAallOHOB TE€OXUMHUYECKass 3aKOHOMEPHOCThH IMbLIEBOTO
3arps3HEHUs], TMPEJCTABICHHAs B BUJI€ 30HAIBHOM CTPYKTYpbl TEXHOTE€HHBIX
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ICOXHUMHYCCKHX OpcCOJIOB pacceiaHun, SIBHO CBSI3aHHOU C OTACJIBbHBIMU
ITPOMU3BOACTBAMM WK IPOIECCCAaMU I'OPHBIX pa60T.
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PucyHok 6 - Apean paccenBaHUs XUMUYECKUX 3JIEMEHTOB OT CalOHCKOTO pyIHHUKA

Tak, mpu TOpHBIX Mpolieccax A0ObIYU MOIE3HOTO UCKOMAeMOro IaBHbIE (41 U
Pb, a Taxxe Mo.) u conyrctBytommue (Cu, Fe, Ag, As u ap.) METaIIJIbI, COJEPKAIIUECS
B pyAax pa3pabaThiBa€MbIX MOJUMETAITUICCKUX U MOJUOICHOBBIX MECTOPOXKICHUH,
HAKaIUTMBAIOTCS, KaK MPaBWIO, B LIEHTPAIBHBIX YaCTAX TCOXMMHUYECKHX aHOMAJIHA.
[Ipu nanpHelme nepepaboTke JOOBITHIX Py (000TraTUTENbHBIN U METAILTYPruYeCKUMA
Mepenesnbl), XapakTepHu3yrlencss Oonee TIIyOOKOM pa3pylIeHHWH MHUHEPaTbHBIX
MaTpHIl, Pa3HOC BBIAEISAEMBIX YACTUIl MBI OCYIIECTBISETCS MyTEM MX 3axBara
BO3AYLIHBIMUA TMOTOKAMH, NEPEHOCSAIIMX YK€ B nepudepuiiHple 4HacTd OpeosioB
3arpsi3HEHUs,  BCIEACTBHE  YEro  CYyIIECTBEHHO  YBEIMYMBAETCA  IUIOUIA/lb
FEOXUMUYECKUX aHOMAJIUH.

[Tpu aTOM, CYyOMEpUAMOHANEHBIE TIOYBEHHBIC aHOManuu Zn, Cu, Ag, Pb, W u Mo
CMEHSIIOT JPYT JIPyTa, YaCTUIHO MEPEKPHIBASICH U 00pa3ysi HEMPEPHIBHBIN aHOMAaTbHBIN
Yy4acTOK, pacIIUpssCh 3a CYET MOJUMETATUYECKUX MECTOPOXKACHHWA B JIEBO- H
paBoOEPEKbE 30H CEBEPOIOPCKON IETIPECCHH.

HeoOxomumMo  OTMETHTH, 4YTO  AHOMAJbHBIM  Y4acTOK  TEXHOTCHHOTO
reOXMMUYECKOTO 3arpsi3HEHUS TOYB, PACIOJIOKEHHBIN IokHee I. BrnaaukaBkaza, mo
oboum Oeperam p. Tepeka, uMeeT HM3OMETPUUYHYIO IUIOMIAAb, W SBISETCS OoJiee
KOMITJIEKCHBIM (T.K. BKJIFOYAET T€ K€ XUMUYECKUE IIEMEHTHI, a TAKXKE JTOTOJTHUTEIHHO
W u Cd). SinepHyto 4acTh 3TOr0 aHOMAJIBHOTO y4acTKa 00pa3yeT aHOMaJHsl KaJMUs U
BCEX OCTAJIBHBIX MUKPOAJIEMEHTOB, IPUMBIKAIOIIAs ¢ Fora K I. Bnaaukaskasy. [Ipudewm,
KaJaMui, 32 C4eT KOHIEHTPUPOBAHUS TEXHOJIOTUIECKUMHU MPOIECCaMu TepepadoTKH,
MIpH MBUIEBBIX BBIOpOCaxX B MPU3EMHYIO aTMOc(hepy MMeeT 31ech Haubosee BHICOKHE
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KoHLEeHTpauuu Ha BceM CeepHoM KaBkaze (Bkitouas M camo paspadarbiBaeMoe
MECTOPOXK/ICHHUE).

AHanu3 Bcel MONMY4eHHOHM W cOoOpaHHOW MH(OpPMAaLMKM TOBOPUT B IOJIB3Y
a’pajJbHOrO0 MEXaHHW3Ma pa3HOCa IMBLIEBOTO 3arpsi3HeHUuss U (OPMUPOBAaHUSA Ha
IPUJIETAIOIIUX TEPPUTOPUAX AHOMAIBHBIX YYACTKOB T€OXMMHUECKOTO 3arpsi3HEHUS.

Bo-nepBbIX, BIOMB p. ApIOH HAOIIONAETCs pa3HOC MHUHEPAIbHOW IBUIH,
dopmMupyemMoi BCIEACTBHE JOOBIYM, TPAHCHOPTHPOBKA M OOOTAIICHUS PYABI,
JOMMHHBIMU ~ BeTpamu. Kak  pe3ymbrar, 3mecb  0o0pa3oBajcsi  JIMHEWHO-
OpPUEHTUPOBAHHBIM AHOMAJBHBIM YYacCTOK, PACIIHUPSIONIMUCI B CEBEPO-IOPCKON
JENPECCUU B 30HE MOJTUMETAJUIMYECKUX MECTOPOKICHUN.

Tabnuma 2 - PasHoobpasue ¢popM MUHEpaThbHBIX HAHOYACTHI]

Ne | HammenoBanue | [eomerpuueckass | No | HaumenoBanue | ['eomerpuueckas
HaHOYACTHII dhopma HaHOYACTHIL dhopma
Cnouctoie \ ITIpoBonounbie
chepyisl, chepbl

1 | rmo6ymnsr 4
WM cepbl
[Topuctsie MHoOrorpaHHuKH
CUJINKATBI

2 5
MarsuTHsbIE Topsr
HaHOYaCTUIIbI

3 6

Bo-BTOpBIX, TEOXMMHUUYECKME AHOMAJIMU FOKHEN I. BilagnkaBka3a HE MOTYT UMETh
JIPYroro TeHe3uca KpoMe, Kak ad’pajibHbIi pa3HOC Ta30MbUIEBBIX BHIOPOCOB
METAJUTYPTHUE€CKUX 3aBOJOB, YTO MPUBOIUT K (POPMUPOBAHUIO AHOMAJIBHOTO y4acTKa
MJIOMIAIBIO0 B COTHU KM? M IOCTHIKEHUIO BBICOTHBIX OTMETOK 3arpsizHenuid B 2000 m.

B-TpeTbux, naHHBIN AHOMAIBHBIA Y4aCTOK UMEET SIPKO BBIPAKEHHYIO BPEMEHHYIO
TUHAMUKY, 4YTO OBLIO OOHApYKEHO HAMH TIPH CPaBHEHHH C pe3ylIbTraTaMu
MPEABIAYIINX UCCIICTOBAHUM.

B-deTBepThIX, 3Ta JOBOJABLHO OrpPOMHAs ILIONIAJb JIUTOOMOTCOXUMHYECKUX
aHOMAJIN, B OCHOBHOM, (DOPMHPYETCS 33 CUET adPATbHBIX BHITIAJICHUA H OOBETUHSCT
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00a JTUTOXMMHUYECKUX aHOMAJIbHBIX Y4acTKa CO CXOJHBIM HA0OpPOM MHUKPOIJIEMEHTOB
(BIOJIHE COOTBETCTBYIOIIMX MUMEIOLIEMYCSl TUILY OPYACHEHMsI U MPOQUIII0 KAPbEPOB,
PYIHUKOB M  METAJNIyprMU4ecKuMX  3aBofoB). VIMeHHO 93Ta  TeppuTOpUs
OMOreOXMMHUYECKUX AHOMAJIUN OTpaXaeT peallbHyl0, XOTS M OOJIbLIEH YacThbiO
CJ1a0OKOHTPACTHYIO, 30HY 3arpsi3HEHUS.

[Ipu wuccnenoBaHWM YacTHUL], BbIOPAcbIBAEMOW TOPHBIMH MPEINPUATUIMH U
METaJLTypru4eCKUMH 3aBOIaMU, MUHEPAJIbHOM MBLITN, 0COOBIN HHTEPEC MPEACTABIISIOT
e HaHOpa3MepHbIe (HpaKIH, UIMEIOIINE BeChMa 3HAYUTENIbHBIN IUana3oH pacCcesHus
(1o 4-6 TeIC. KM IO JIaTepaju), U KOTOpbIE TOpa3ao ObICTpEE MOABEPKEHBI B MOYBAX
OMOXUMUYECKOU TpaHcPopMaly (BTOPoe 3aluiaeMoe MoJIoKeHue).

[lo reomerpuyeckoir Qopme HaMu OBLIO BBIIEJICHO HECKOJIBKO THIIOB
BbIOpAchIBa€MbIX KapbepaMH, pPyIHHKAMH ¢  METAJUIypTHYECKUMHU  3aBOJaMU
MUHEPAIbHBIX HAHOYACTHI] (Tabnuia 2).

JUIs Teo3KOJIOTUYECKOW OLEHKU 3arpsA3HAE€MbIX TOYB OBUIM IPOBEACHBI
CHELMaJIbHbIE MCCIIEIOBAaHUSl T€HE3UCa M 3BOJIOIUN MHUKPOIJIEMEHTOB NOYBEHHOTO
TOPU30HTA, XapaKTEepHbIE W JJs TEPPUTOPUN JPYrHX KIMMAaTHUYECKUX 30H (B
yacTHOCTH, IOxHOTO Ypana).

HccnenoBanust moka3aid, 4YTO TEOXMMHUYECKHMH COCTAaB NPUJIETAOIUX K
HOJUMETAINIMYECKUM pyAHUKAM II0OYB BO MHOIOM HAaXOJUTCS TIOJ BIHUSHUEM
BBIOPACHIBAEMON MUHEPAJIBHOW MbUIM, NpUYeM HaumOOIbmMi 3(P@eKT 3Toro ObLI
YCTaHOBJICH HETOCPEICTBEHHO BONM3H TOPHBIX mpeanpustuil. [Ipu aTtom okaszanocs,
YTO MaKCUMaJIbHOE cojiepaHue Zn u Pb mpuypodeHo Kk BEpXHUM CJIOSIM ITOYBEHHOTO
paspe3a (CM. PHUCYHOK 7), UYTO TMOATBEPKIAAET TEXHOTEHHOE MPOUCXOKICHUE
MOYBEHHOTO 3arpsi3HEHUS 9TUMU XUMHYECKUMH JIIEMEHTaMHU.
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Pucynok 7 - smenenue copepxanus Zn u Pb B mouBeHHOM Tipoduie
B paiioHe aesrtenbHocTH Canonckoro CIIK
BanoBoe pacrnipenenenue Zn u Pb OTHOCUTENBHO HX TPEAEIbHO-TOMYCTUMBIX
KOHIICHTPAIIUH B IIOBEPXHOCTHOM CJIO€ ITOYB IMOKAa3aHO HAa PUCYHKE (CM. PUCYHOK 8):
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Pucynox 8 - Pacnipenenenne cBuHIIA ¥ IIWHKA B TIOBEPXHOCTHOM CJIO€ TIOYB
(paitoH ct. [[3ayapukay)

TAKa-20 10 7%
q 100 200~

n. B.PuarnoH

Cpenu Bcero MHOTooOpasusi MbUIM, MMOCTYHNAEMOM B OKPYXKAIOLIYI0 Cpeny OT
TOPHBIX NMPEANPUATHI U METAITypruueCcKUX 3aBOA0OB, HanOoJee akTUBHOU B (PU3HKO-
XUMHUYECKOM acCIeKTe, OKAa3alIUCh €€ HAHOYACTHULBI (CM. PUCYHOK 9), YTO OOBSICHIETCS
MX BBICOKOM MIOBEPXHOCTHOW aKTUBHOCTBIO.

Pucynok 9 - [I9M-u3o0paxeHus Me30nopucThiXx HaHoYacTUIl Si0»,
co cpenaum auametpom (poto Nandiyanto, 2019):
a) 20 M, b) 45 uMm; u ¢) 80 am. SEM-uzobpaxenue d), COOTBETCTBYOIIIEE b)
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B xone uccnenoBanuii OblIO YCTAaHOBIEHO, YTO B HAHOYACTUIIAX MUHEPAJIHHOM
NbUIM (HaYMHAs e1Ie C X B3PbIBHOM OTOOMKH U HaXOXKICHUSI B IPU3EMHOM aTMocdepe)
3aMETHO U3MEHSETCSI BHYTPEHHSISI CTPYKTYpa. Tak, OblI0 yCTaHOBIIEHO, YTO BHYTPEHSS
CTPYKTypa HaHo4acTHI] caneputa (ZnS) auamerpoM 3,4 HM 3aMETHO OTIUYAETCS OT
TakOBOM y 0O0BeMHOTro cdanepura Pyl MECTOpOXKIeHUS. HaHOYacTHIBI TaKoM
MUHEPaJTHLHOU MBUTH 0OBIYHO COCTOAT U3 3-X OCHOBHBIX CJIOEB: TIOBEPXHOCTHOTO CJIOS,
ciost 000JIOUKH | sipa. MuHepanbHbIe 3epHa pa3padaThiBaeMbIX pyd ZNnS o0manaroT
3HAYUTEIbHBIM BHYTPEHHUM OECIIOPSIKOM.

C TeueHHeM BpEeMEHHM B MOYBAX, YK€ HEMOCPEACTBEHHO MpPH KOHTAKTE C
MOYBEHHBIMHU JIOBOJILHO AKTUBHBIMU PAacTBOPAaMH, B pe3yJibTaTe B3aHMMOJCHCTBUS C
OpraHUYeCKUM BEIECTBOM, MPOUCXOJUT BHIIIETAYMBAHUE HAHOUYACTHUIL (CM. PUCYHOK
10) 1 u3MeHeHre UX MePBOHAYAIBHBIX XUMUYECKHUX (DOPM.

Reagent

Pucynok 10 - ITocienoBarenbHoe BbllIeIauuBaHue chepUUeCKO HAaHOUYACTULIBI
MOJT BJIMSTHUEM MTOYBEHHBIX PACTBOPOB

310 OBUIO OOYCIOBIEHO TE€M, YTO MO CPABHEHHUIO C OOBEMHBIMHU CyJb(puaamu,
HAHOYACTHUIBI ZNnS 00/1alaloT aHOMalbHBIMU (U3UYECKUMU U XUMHYECKUMHU
CBOMCTBaMH, TAKUMHU KaK: KBAaHTOBBIN pazMepHbIid 3 deKT, 3pdeKT MOBEPXHOCTH U
o0beMa, a TakKe MaKpPOCKOMMYECKUW KBAHTOBBIA TYHHENbHBIH 3¢ (deKT, Oonbliee
ONTHYECKOE MONIOIICHNE, BECbMa BBICOKAs XMMUYECKasi aKTUBHOCTh U TEPMUYECKOE
CONPOTHUBIICHHE, HHEPrUYHbIM (QoTO- W OOBIYHBIA KaTanu3 U Oornee HU3Kas
TeMIlepaTypa IUIaBJICHHUS.

KonnentpupoBanue u pactBopeHue HaHoyacTul Zn U ZnO ObUIO UCCIEeI0BAHO
Ha 5-TH MOYBAX C Pa3NTUYHBIMU (PU3MUECKUMH U XUMHUYECKUMU cBoiicTBamu. [Ipu aToM
JOBOJIBHO CWJIBHOE  yIAEp)KMBaHWE HaHoyacTHL Zn0O  NpOoAEMOHCTPHUPOBAIH
MPAKTUYECKHU BCE TUIBI MOYB (0COOEHHO M3BECTKOBBIE U HIEN0UHbIE). OKa3al0Ch, YTO
a7ICOPOLIMOHHOE CPOJCTBO HaHoYacTHI] Zn(O OOBIYHO BHIIIE, YeM y PACTBOPHUMBIX
YacTULl ZNn: B pe3yabrare B OOJbIICH CTENEeHN NMPOUCXOAUT COXPaHEHUE HaHOUYACTHII
Zn0.

Kpome Toro, ObUIO YyCTaHOBIEHO, YTO MEXaHU3M U pEAIbHBIA XapakTep
B3auMojielicTBUs oprannyeckoro Bemectsa (OB) ¢ okcunamu Fe, Zn,Cu u apyrux
METAJUIOB  ONpENEeseTCs XHMHYECKMMHU XapakrepuctukaMmu OB w  Tunom
MPUCYTCTBYIOLINX MUHEPAJIBbHBIX (ha3.
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Baxnoe 3naueHne umeer pH moyBeHHBIX pacTBOpOB. Tak, mpu 3HayeHusx pH
Oonee 6, Omaromaps B3aUMOJICUCTBHIO C TOPOIOOOPA3YIOUIMMHU BIIEMEHTAMH,
IPOUCXONUT HAKOIUJIEHWE IIMHKA B I[OYBE B OOJBIIMX KOJMYecTBax. B
BOJIOPACTBOPUMOE COEIMHEHNE [IMHK HAYMHAET NEPEXOUTh MpH 3HaueHusX pH meHee
6.

Ha xapaktep mnoBeneHHUS M YpPOBEHb KOHIEHTpAIUU TSKEIbIX METANIOB B
MOYBEHHOM pa3pe3€ BIMSIOT MPOLECChl COpPOIMU, OOYCIOBICHHBIE MOBBIIICHUEM
COJIEP>KAHMSI MEJIKO3€Ma U TyMyca BBEPX M0 pa3pe3y, a TAKKE CHIXKEHHEM MOKa3aTells
pH u cTenenn HACHIIEHHOCTH Pa3IMYHBIMUA OCHOBAaHUSIMU — BHU3. OTHOBPEMEHHO,
MpU  YBEIWYCHUU COACPKAHUSA TIMHUCTOW (pakmuu pacTeT M HOHOOOMEHHas
CroCOOHOCTh MOJOOHBIX TOYBOTPYHTOB. ['yMyc 00saaeT 3HaYUTEIHHO OOJIbIIeH (TI0
CPaBHCHHUIO C TIJIMHaMH) OOMEHHOM CIOCOOHOCTBIO M MOXKET 00pa30BBIBATH
METaJUIOOPTaHUYECKIE KOMIUIEKCHI JakKe MPU JIOBOJBHO BBICOKMX 3HaYeHUsX pH
MIOYBEHHBIX PACTBOPOB.

OnHako, 4yBCTBUTEIHLHOCTh MOYB K BO3ICUCTBUIO BBIMAJIaeMON U3 MPU3EMHOM
arMocdepbl MUHEPATbHOU MBUTH OMPEEISAETCS HE TOJIBKO UX TUIIOM IOYB (YEPHO3EM,
KpacHO3€M, IecyaHble U T.JI.), HO TakkK€ BO MHOTOM 3aBHCHUT OT XapaKTEPUCTHUK
MUHEpaIbHOW CTPYKTYPhI BBITIAJAIONIEH MUHEpaIbHOW MbUIM (TaKUX, KaK pa3Mmep
YacTHI], UX MHUHEPAJbHbIE XapaKTEPUCTUKH, XUMHUYECKUH COCTaB, MOHOOOMEHHas
cnocoOHOCTh W T.J.). Yem OyayT MeEHbIIE YaCTHUIBl BBIMAAAEMONW TIHUIA B
TEOMETPUYECKAX  pa3Mepax, TEM BBHIIIE  OKa3bIBAETCA HX  CIIOCOOHOCTH
B3aMMOJICHCTBOBATh C TIOYBEHHBIMH PacTBOPaMHU.

C yuetoM (paKTHYECKOTO TE€O0IKOJIOTMUECKOTO COCTOSHUS 30HBI MOABEPKCHHON
BJIUSHUIO TIBUICBBIX BBIOPOCOB OT TOPHOIPOMBIIUICHHBIX OOBEKTOB  ObLIH
pa3paboTaHbl ClEUUAIbHbIE COOTBETCTBYIOUIME MPUPOAOCOEPEraronIre TEXHOIOTHH
(TpeThe  3ammIIaeMoe  MOJIOKEHHE),  BHEAPECHHE  KOTOPHIX  TO3BOJUT
MUHHMHU3HPOBATH 3TO BO3JEHCTBUE (CM. PUCYHOK 11).
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Pucynok 11 - D¢ heKTUBHOCTS MBLUICIOIABICHUS
Ha TEXHOJIOTMYECKUX KapbePHBIX aBrogoporax: 1 —Boaa; 2 - [TAA

TaK, AJIs1 CPaBHCHUS KOJIHMYCCTBCHHBIX XaPaKTCPUCTHUK IMOJAABJICHHA IIBIJICBOIO

3arpsi3HEHHs] TPU3EMHOM  atMochepbl Ha TOBEPXHOCTHBIX KOMIUIEKCaX M
TEXHOJIOTUYECKUX aBTOAOpOrax ObulM pa3paboTaHbl M MCIOIb30BAHBI Pa3IMYHBIC
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TEXHOJOTUU OOpabOTKH BOJOW WM MpPEeNBAPUTEITHLHON MbLIEra30HeNUTpanIn3auu
(BozmoBO3IyIIHBIE (POPCYHKH KOHYCHOTO M 30HTUYHOTO TUMNOB O3-1, OK-1Mm).

[lo [maHHBIM  OCYHIECTBICHHOTO  HATYpHOTO  HCCJEOBaHUs  Haubolee
3(G(HEKTUBHBIM CPEICTBOM CHMKEHHUS 3aIllbUICHHOCTH TEXHOJIOTMYECKUX (KapbepHBIX
WIN TIOJBE3HBIX PYIHUYHBIX) aBTOAOPOr CO IIEOCHOYHBIM IMOKPHITHEM OKa3allach
00paboTKa WX TMOBEPXHOCTH CICHHAIBHBIMU MbIJIECMAYUBAIOIIE-CBA3bIBAIOIIIMMHU
Marepuangamu (cM. Tadi. 3).

Tabnuua 3 - 3HaueHus TPOIOHKUTEIFHOCTH 00€CIBUIMBAIOIIETO IEUCTBUS
MaTepUasoB Mociie NepBor 00pabOTKU MOKPHITUI

Hopma pacxona Ha
Enununa Cpox 1 M2 Ie6eHOYHOTO
Marepuan H3MepeHs aq)ii)eKTHBHOFO HOKPEITI
JEUCTBUA, CYT.
Kanbiuit xnopucteiin
TEXHUYCCKUIT
a) TIJIaBJICHBIN KT 10— 20 0.7+1.0
b) KanbLIMHUPOBAHHBIN KT 10 — 20 0.6 +0.7
Kanpumii XJ10pucThIi
UHTHUOUPOBAHHBIN KT 15 — 257 0.7+0.8
dbocdaramu (XDK)
Kunkue OUTyMBbI B IeTTH h) 15 — 45 0.7 +-1.07
butymHbIe 3Mynibcun 1 15 —45 1.0+1.3
Cynbdutabrit menox (10%-
| 10— 15 3.5+5.0

HOM KOHIICHTPALINH)
JIurnocynbdatsl
TexHuueckue (mapka 50%- 1 15— 20 14+1.8
HOI KOHIIEHTPALIMH )
TexHuueckas coib
CWJIBBUHUTOBBIX OTBAJIOB KT 12 — 15 1.2+1.6
(TBepaas)
Jlurnomop 1 20 — 40 1.4+ 1.87
Ceipbie HedTH b 15 —45 0.7+ 1.0

YuuteiBasg, YTO Ha UCCIEAYEeMOM MECTHOCTH UMeeTcsli 3 HCTOYHHUKA
BOJIOCHAOXKEHUSI C PA3TUYHBIMU (HU3UKO-XUMUYECKIUMH XapPaKTEPUCTHKAMHU BOJIBI, TO
BCE OHU OBLIM HCCIEeN0BaHbI Ha d()(PEKTUBHOCTH MBUICTIOAABICHUS. JJOMOTHUTEIHHO
WCCIIEMIOBAaHNIO OBUIM TaKk)Xe€ TMOABEPTHYTHI PACTBOPHI IMOBEPXHOCTHO-AKTUBHBIX
BemecTB (IIAB), pacTBOphl HEKOTOpBIX COJE€H, OMarHW4Y€HHas BOJA, W BOJA,
IpoLIEANIas AMEKTPUUECKYI0 00paboTKYy.
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OneHNBAOMIMMHA ~ WCCIIEAOBAHUSAMU  OBLJIO  YCTaHOBIEHO, 4YTO HauOomee
3¢ GEKTUBHBIM CPEICTBOM TIOAABIICHUSI THUIM SBISIETCS BOJOMPOBOAHAS BOIA C
no6asnenueM (0,5+0,4) % nomuakpunamuaa (ITAA). Ananoruunoit 3¢ HeKTUBHOCTHIO
oOnamaer 3Ta e Boja, MOABEPTHYTAs CIEIMaIbHON MarHUTHON 00paboTKe.
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Pucynok 12 - D¢ dexruBHOCTD 00€CBUIMBAHUS TOJIMBOM aBTOAOPOT
(o nanHbIM aBTOpa) [12]:
1 — nmepBuuHasg o00paboTKa acganbTOBOrO MOKPHITHUS; 2 — IEpBUYHAs 00pabOTKa
[eOEHOYHOT0 MOKPBITHUS; 3 — MOBTOPHAsI 00paboTKa acabTOBOrO MOKPHITHS; 4 —
MOBTOpHAasi 00paboTKa MEOEHOUYHOTO MOKPHITHSI.

Kpowme Toro, 17151 MbUIENOAaBICHNS Ha aBTOIOPOTaX U OTBAJIILHOM TI0JIE aBTOPOM
OBLJIO WCTBITAHO THUIECBSI3BIBAIOIIECE BEIIECTBO — YHUBEPCHH, KOTOPBIM TMO3BOJISIET
CHM3UTH 3aIbIJIEHHOCTh BO3/lyXa /10 HOPMaTUBHOTO YpoBHs Ha cpok oT 20 10 30 cyToK,
npu pacxoze 2 1/M* Ipu nepBUYHON 00padoTke u 0,5 71/M? IpH MOBTOPHOM IIOJIMBE.

Kpome Toro, Ha TEXHOJIOTHYECKUX ABTOOPOrax, MO KOTOPBIM MEPEBO3ST PYAY,
Tak)ke OBUIM WCCJIENOBAaHbI PA3IMYHBbIE PELENTYpPhl PAaCTBOPOB COAEPKALIUX CMOIY
AB, xoTopble oKa3anu, YTo TPH JBMKEHUU aBTOMAIIMH B TIEPBBIE JHU (10 5 CYTOK)
MPAKTUYECKU OTCYTCTBYET TBUIEBBIICIICHUE, HO TIO0 MEpE «CTapeHHs» TaKOu
00pabOTKH OHO Pe3KO BO3pacTaer (CM. pucyHOK 12).

[Tpu ynensHOM pacxoae cMoibl Ab, Ha aBTOOpOTax ¢ ac(hambTOBBIM MOKPHITHEM
pasabM 0,3-0,5 v’/ M2, a mokpeIThix mednem — 0,8—1,0 av®/ M2, cpok s dexTrBHOTO
nercTBus ee Bo3pactaeT A0 18—19 cyrok (cm. Tabd. 4).

J1J1st 3aKperyICHUS MBI Ha IIOBEPXHOCTH OCHITICH OOHAKEHUH U IUISHKHBIX 30HAX
XBOCTOXPAaHUIUI] oOOoratuTenbHbix (adbpuk Obu1 npumenen 0,2 % pacTBop
MOJIMaKPUIIAMU/IA.

[IpennokeHHbIE COCTABBl HA OCHOBE TMOJIMAKPHUIIAMHJIA ¥ YHUBEPCHHA SIBIISTFOTCS
MEHEE DJKOJIOTHYECKH BPETHBIMH U OoJiee A(()EKTUBHBIMU, YeM MPUMEHSEMBIC B
HACTOSIIIIee BPEMSI COCTABBI.
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Tabnuua 4 — 3HaueHus 3anbIICHHOCTH BO3lyXa Ha 0004YuHE (B 5 M) aBTOJJOPOTH MOCIIE

HOBTOPHOM 00pab0TKH (10 JaHHbIM aBTopa) [13]
3HaueHue 3aNbIJICHHOCTH BO3/AyXa MOCIe Pacxo1 cMombl Ha 1 M2 060UMHEI
IOKPBITHUS, KOJIMYECTBO JHEM, Mr/M3 JOpOTH
meOeHOYHOe acdanpToBOE
S 10 15 20 25 IIOKPBITHC HCEKpBITI/Ie
0.6 1.0 1.5 2.8 5.8 0.8+1.0
0.56 | 0.75 1.25 | 2.01 4.6 0.3+0.5

B Tab51. 5 npuBeAeHBI TaHHBIE 3aMbIJIEHHOCTH BO3/yXa Ha OKOJIOCTBOJIBHOM JIBOPE
B TOUYKaX MOHUTOPUHTA B 3aBUCUMOCTHU OT pacxo/ia IEHHOTO pacTBopa.

Tabnuia 5 - 3abUIEHHOCTh BO3/lyXa B TOUKaX MOHUTOPUHTA MOCIE IEHHOTO
IBIICTIONIABICHUS Ha OYHKEPHOM X03stiicTBe (110 TaHHBIM aBropa) [13]

Touyka MOHHMTOpUHTA SaMBLICHKOCTS P /T
p Bosyxa, Mr /M acxojl IeHOPacTBOpa,
I 1.95 7
JIOLIa/Ka 3arpy3Ku py/bl B 126 10
aBTOCAaMOCBAJIbI
0.95 13
2.0 7
Y BO3AyXONPUEMHOMN ITOJILHU 1.46 10
1.00 13
v 4.63 7
onporiBatee 277 10
P 1.10 13
4.75 7
VY nmynbTa ynpaBieHus
BUOPOIOTPY3KOH 2.80 10
1.20 13

Benenne B nenooOpasyroriuii pactBop 10 20 % 1mo Becy aHTU(PU3HBIX 100aBOK
(coneit Na u K) npumaer emy MOpPO30yCTONYHUBOCTb, YTO IMO3BOJISIET MCIOJIb30BATh

JAHHBIN crtoco0 mpu Temieparype 1o -20°C.
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3AK/IIOYEHHUE U BBIBO/IbI
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pacnpoCTpaHEeHUE U OCAKICHIE MUHEPAIbHOM MBUTH, BEIOPACHIBAEMBIX B MIPU3EMHYIO
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HAHOTEXHOJIOTMYECKHE METOJbl MPOTHO3MPOBAHMS MJII TOPHO-TTPOMBINIICHHBIX
o0bekToB CeBepHoro KaBkasza, rie mepeBO3Ka TreoMarepHalioB OCYIIECTBISETCS
aBTOTPAHCIOPTHEIMU MHOTOTOHHUKAMH.

5. JlokazaHo, 4YTO mbUIETa30HEHUTpaNIM3alUsl Ha MOrPYy30YHO-JAOCTABOYHBIX H
Oynbl103epHbIX paboTax A(PPEeKTUBHO MOXKET ObITh oO0ecrneueHa NPUMEHEHHEM
YHHMBEpPCHHA IIpuU pacxoze ero 0,2 j1/M? OBEPXHOCTH.

6. PaspaboTanHbie ¥ TPENTIOKEHHBIE METOAMKH B JUCCEPTAIUH  MOXHO
MPUMEHSITH TIPU COCTABICHUH MPOTHO3HO-UCCIIEA0BATEIBCKHX, YKOJIOTHYECKUX KapT B
aHajoruyHsix Tepputopusix Keipreicrana (Kymtop, TanaeiOynak, XKepyit u T1.1.),
V36ekucrana (3epasmian, HaBou, 3ambepek u T.1.) u Kazaxcrana.

CIIMCOK OITYBJINKOBAHHBIX PABOT IO TEME IUCCEPTALIMHN
B :xypHanax, pekomengoBanubix BAK KP:
1. BopoobeB, A.E. DxcnepuMeHTaldbHbIE HCCIEIOBAHUSA BIUSHUS BBICOKOTOPHBIX
YCIIOBUW PYIHHUKOB U JEKTPUUECKUX CHII Ha Mbuie3arpsa3Henue teppuropuid [ Tekcrt] /
A.E. Bopo6neB, M.3. Manaesa // U3Bectust BY30B Kbipreizcrana Nel2. 2019. - C. 25-
30.
2. BopoobeB, A.E. lVccnemoBanue BIMSHUSA 3albUICHHOCTH Ha JUTOChEpy H
CHIDKEHUE TbUICHUS Ha TexHojorndeckux aoporax [Tekct] / A.E. BopoOwseB, M.3.
ManaeBa, A.A. XamkueB // Hayka. O0GpazoBanue. Texnuka. No 3. — Jxanan-Aban
(Keipreizcran), XKAI'Y. 2020. - ¢ 11-19. — Pexum  pgocryna:
https://drive.google.com/file/d/11 1 KmYAXJ3BGXNWSktODEXcO7Mgh7Ne2o/view
B :xypHajiax, pekomeHaoBaHHbiXx BAK P®:
3. AnoopoB, MWM.JI. AnHamu3  METOJOB  DKOJOTO-TCOXMMHUYCCKOM  OIICHKH
npomsbinuieHHo#N 30HbI TopHON Ocetun [Tekct] / U.JA. Anbopos, K.B. Tenees, C.A.

22


https://drive.google.com/file/d/1i1KmYAXJ3BGXNWSkt9DEXcO7Mgh7Ne2o/view

Cynmies [u ap.] // "Topublit uHbOpMaImoHHO-aHanmuTHUecKui Orosietens’ 2007. C.
149 — 153. — Pexum poctyma: https://cyberleninka.ru/article/n/analiz-metodov-
ekologo-geohimicheskoy-otsenki-promyshlennoy-zony-gornoy-osetii/viewer
4. An6opos, U.J1. Dxonorus BpeaHOro BO3AeHCTBUS JOOBIYN TeoMaTepuaioB [ TekcT]
/ N.J1. An6opos, ®@.I'. Teneera, M.3. Manaesa // THAB Ne 6. 2007. — C. 157-160. —
Pexxum noctyma: https://giab-online.ru/files/Data/2007/6/9a Alborov10 3kom.pdf
5. Aunbopos, U.J1. [TonHoe rcnonb30BaHre JOOBITHIX T€OMATEPUATIOB — OCHOBA
MOBBILICHUS SKOJIOTUYECKON 0€30MacHOCTH 3(PPEKTUBHOCTH MOTYyUEHHUSI METAIIIOB
[Texct] / N.J1. An6opos, @.I". Teneera, M.3. Manmaesa // TUAB Ne 6. 2007. — C. 154-
156. — Pexxum noctyna: https://www.giab-
online.ru/files/Data/2007/6/9a_Alborov10 3kom.pdf
6. Andopo, MWM.J. TlomaBneHue ™bHUIM HA TEXHOJIOTUYECKUX JOpOrax U
aBTOMarucTpaisix ropHogoOsiBatomei orpaciau CeepHoro Kaskaza [Tekcr]| / WU./.
An6opos, B.1. Cap6aes, M.3. Manaea // YcToHunBO€ pa3BUTHE TOPHBIX TEPPUTOPHUH.
CKI'MU. 2011. C. 119-123. — Pexxum JIOCTyTa:
http://naukagor.ru/Portals/4/2011/2011,%20Ne4 . pdf?ver=2020-07-31-001512-073
7. AnoopoB, WN.JI. Tpancopmaiuss TPUPOAHONW Cpeabl TMOA  BIUSHUEM
ropHornepepadaThIBaIOIEro KOMILJIEKCa B YCIOBUSX cpenHeropbs LleHTpanbHOTO
Kaskaza [Texkct] / U.JI. An6opoB, K.B. Tenees, M.3. Manaesa [u np.] // TopHbIit
nH(popmarmoHHo-aHanuTH4Yeckuid OroseteHs. 2018. Ne 3. C. 98-105. — Pexum
noctymna: https://giab-online.ru/files/Data/2018/3/98 105 3 2018.pdf
8. Teneen, K.B. I'eoskonmornueckue (HakTophl, BIUSIOMNAE MPU TepepaboTKe Py B
orporax rop Cesepnoro Kaskaza [Texcr] / K.B. Tenees, M.3. MapaeBa, O.I.
bypnzuesa [u ap.] / besomacHocts xusHenesTenbHocT Ne 3. 2018. C. 12-18. —
Pexxum noctyna: http://novtex.ru/bjd/bgd2018/annot03.html#4
9. Cap6aeB, B.U. 3ammra OKpyXawIued Cpeasl OT 3ambUICHUS KapbepHBIM
aBrorpadcnoprom [Texcr] / B.M. CapbaeB, M.3. ManaeBa, M.A. MepetrykoB //
Tpancnopt: Hayka, TexHHKa, ynpasienue. 2012. C. 7-8.

ITaTeHTHI HA H300peTEeHUS:
10. ITarent 2713796 Poccuiickas Deneparust, MIIKS51 B 65 G 5/00, G 21 F 9/24
Cnoco06 3axopoHEHHs KHUIKMX CTOKOB B reosiormdeckoir cpeme [Tekcr]/ A.E.
Bopo6reB, M.3. Manaesa, K.A. Bopo6seB [u ap.] / ®PT'BOY BIIO «I THTY nmenu
akana. M.J[. MumnonmukoBay 3assi. 13.06.18; ony6m. 07.02.20, bron. Ne4 — 6 c.: ui.
— Pexum JOCTyIA:
https://viewer.rusneb.ru/ru/000224 000128 0002713796 20200207 C2 RU?page=1
&rotate=0&theme=white
11. ITarent 2710155 Poccuiickas denepanus, MIIKS1 B 65 G 5/00, E 02 D 29/00
Crnoco0 3axoponenust xkuakux otxonos [Tekcr]/ A.E. BopoorseB, M.3. Manaesa, K.A.
BopoObeB [u ap.] / ®TBOY BIIO «I'THTY umenn akan. M.Jl. MUIIuOHIIUKOBaY
3asBin. 15.06.18; omy6n. 24.12.19, brom. Ne36 — 12 c.: wn. — Pexum nocryma:
https://viewer.rusneb.ru/ru/000224 000128 0002710155 20191224 C2 RU?page=1
&rotate=0&theme=white

23


https://cyberleninka.ru/article/n/analiz-metodov-ekologo-geohimicheskoy-otsenki-promyshlennoy-zony-gornoy-osetii/viewer
https://cyberleninka.ru/article/n/analiz-metodov-ekologo-geohimicheskoy-otsenki-promyshlennoy-zony-gornoy-osetii/viewer
https://giab-online.ru/files/Data/2007/6/9a_Alborov10_3kom.pdf
https://www.giab-online.ru/files/Data/2007/6/9a_Alborov10_3kom.pdf
https://www.giab-online.ru/files/Data/2007/6/9a_Alborov10_3kom.pdf
https://giab-online.ru/files/Data/2018/3/98_105_3_2018.pdf
http://novtex.ru/bjd/bgd2018/annot03.html#4
https://viewer.rusneb.ru/ru/000224_000128_0002713796_20200207_C2_RU?page=1&rotate=0&theme=white
https://viewer.rusneb.ru/ru/000224_000128_0002713796_20200207_C2_RU?page=1&rotate=0&theme=white
https://viewer.rusneb.ru/ru/000224_000128_0002710155_20191224_C2_RU?page=1&rotate=0&theme=white
https://viewer.rusneb.ru/ru/000224_000128_0002710155_20191224_C2_RU?page=1&rotate=0&theme=white

PE3IOME

Hucceprauun ManaeBoii Maper 3aiinaueBHbl Ha Ttemy: «TEXHOJIOI'MU
CHMKEHUA  IIBIJIEBOI'O  3AI'PA3SEHUNA OKPV}KAIOH_[EI\/JI CPEJIbI
[TIOJIMMETAJUJIMYECKMHN PYJIHUKAMHN CEBEPHOI'O KABKA3A» Ha
COMCKAaHHUE YYCHOM CTENEHM KaHIWAAaTa TEXHUYECKHX HAyK 10 CHEIUaJIbHOCTH
25.00.36 - I'eoskomorust (TEXHUYECKUE HAYKH).

KutoueBble cj10Ba: TOpHBIE IPEANIPUSATHS, TBUIEBBIE BEIOPOCHI, MUTPALIUS MBLIH,
3arpsi3HEHUE MPUJIETAIONINX TEPPUTOPHI, MOBEACHNUE MBUIM B MOYBAX, TEXHOJIOTUU
MbUICHEUTpaIu3aly BbIOPOCOB.

O0beKkTOM HCCIeI0BAHUSA SIBIISIOTCS MBUIEBBIE BEIOPOCHI NPEANPUATUN TOPHOM
IPOMBIIIJIEHHOCTH.

Hean uceenoBanus quccepTallMOHHON pabOThI 3aKJII0YANIaCh B BCECTOPOHHEM
UCCJICIOBAHUU BBIOPOCOB PYIHUYHOM MBUIM PYIHBIX MecTOpoxaeHui CeBepHOro
Kagkaza B npuzemHuyto armocdepy, C BhISIBICHHEM 00JIacTel 3arpsi3HEHHI.

MeTtonbl ucciaeaoBanusi B pabore MCHONb30BaAIMCh METOJBI TEOPETUUYECKOTO
MOoMCKa, OOOOIIEHHWS U aHaldu3a CHEeUHAIbHBIX JIMTEPATYPHBIX HUCTOYHHUKOB,
IJIAHUPOBAHUSI DKCIIEPUMEHTA, OCYILIESCTBICHUSI JA0OpAaTOPHOTO U  HATypPHOTO
AKCIIEPUMEHTA, MOJCIUPOBAHUS, KOPPEISIIMOHHOTO U CTAaTUCTHUYECKOTO aHau3a, a
TaKXe€ METO/IbI MPOCBEUYUBAIOIICH ITEKTPOHHON MUKPOCKOIIMHU BHICOKOTO Pa3peIICHUS
U METOI  DJIEKTPOHHO-30HJOBOTO  PEHTICHO-CHEKTPAJIbHOTO  MHUKpPOAHAIM3A.
HenocpenctBeHHO  MUHEpalbHBIA  COCTaB  OCAXKIEHHOM MBUIA  OMpPEACISUICS
PEHTreHOTpaUUIEeCKUM aHATTU30M.

IMosryyeHHnble pe3yiabTaThbl M HOBHM3HA. BriepBeie pa3paboTaH ONTHMAabHBIM
npoueHT (02 %, 04 % c Boaoi) comepkKaHHsl pacTBOpa MOJUAKPUIOMUIA, KOTOPBIi
yAep >KUBaeT pacipoCTpaHeHHe MbUIH Ha Oosbinue cpoku (15-18 mneit). Boimenenst
F€OXMMHUYECKUE AaHOMAJIMM BPEAHBIX 3JEMEHTOB [Jii JIAHHOTO TOPHOPYIHOIO
KOMILJIEKCA.

PexoMeH1anMu 10 MCNOIb30BaHMIO. [IpeyioskeHHBIE METOBI M Pa3pabOTKH IO
6opb0Oe ¢ BBIOpOCAMHM TOPHOPYAHOM TBUIM MOXKHO HCIIONB30BaTh B aHAJIOTUYHBIX
TOPHO-DKCIUTyaTaI[MOHHBIX PErMOHAX B YACTHOCTH HA MECTOPOXKACHUIX KbIprbI3ckoii
u Y30ekckoil PecniyOnuku

Obaacts npumenenns. [Ipu cocTaBieHNN re03KOIOTHYECKUX KAPT CPEAHETO U
KpYIHOTO MacITaba TOPHOPYIHBIX PETHOHOB, TJI€ OCYIIECTBISETCS TPAHCTIOPTUPOBKA
TOPHBIX MOPOA M Pyd aABTOTPAHCIIOPTOM, IKOJIOTHUYECKUX NACIOPTOB KOHKPETHBIX
TOPHOPYAHBIX, TOPHO-METAJLTYPTHIECKIX KOMOMHATOB.
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ManaeBa Mapet 3aitnaneBHaHbIH 25.00.36 - I'eo3ko0/10rusl (TEXHUKAJIBIK
WIHMEP) AAUCTUTH 00I0HYA TEXHUKAJIBIK MJIMM/IEPAUH KAHAUAATHI HJIMMUI
papaxkacbiH anyy yuyH "Tynayk KaBka3abIH MOJIMMETANABIK KEHAEPH MEHEH

ailJlaHa-4elipeHy YaHIATYYCYH a3aiiTyy TEXHOJOTUSJIAPbI' ' TeMAaChIHA

7KA3bLITaH QM CCEePTALUSCBIHBIH
PE3IOMECH

Heru3rm aykbIi4 €O310pP: TOO-KEH HWIIKAHAJIAPBI, YaHJBIH TapaTbUIBIIIbI,
YaH/IbIH MUTPAMACH], YEKTEI aliMaKTapIbIH OyJTaHBIIIbI, TOMypaKkTapAarsl YaHIbIH
KYPYIILY, YaHJIbI HEUTPaNJalIThIPYy TEXHOIOTUsIIapHhI.

I/I3I/IJ'IHOOHYH 00BbEeKTHCH - TOO-KEH HIIKaHaJIapbIHAH YbIKKAH 9aHOaap.

JuccepTaumsiJbIK HINTHH W3WII60CYHYH MakcaTbl TyHayk KaBkazmarsi
TOO-KEH/IEPUHEH YbIKKaH TOO-KEH YaHJaPBIHBIH XKEPAUH aTMOC(epachiHa YBITHIIIbIH,
OyJiraHyy ailMakTapblH aHBIKTOO MEHEH ap TapanTyy U3ujaee OOJITrOH.

N3ninee bIkMajapsbl KaHa IMAHMaHAapbl. DOMIEKTE TEOPHSUIBIK H3JICHYY
BIKMajiapbl, aTailblH aga0buAT OyJNakTapblH KAIMNBLIOO JKaHa  AHAIIM3]1ee,
HKCIIEPUMEHTTU IUIAHJ00, JIA0OpATOPHUSUIBIK KaHa TaOUIbIl 3KCIEpUMEHTTEPIH,
MOJIENAOOHY, KOPPEILLUAIBIK )KaHA CTATUCTUKAIBIK aHAIU3IH KYPTY3YY, OLIOHION
3J1€ JKOTOPKY TAKTBIKTArbl )KapbIK 6TKOPYY JIEKTPOHIYK MUKPOCKOIIHSI BIKMACHI XKaHa
ANEKTPOHAYK-30HAIYK  PEHTIEHAUK-CHEKTPAJIABbIK  MHUKPOAHAIM3  BbIKMajapsl
KOJIZIOHYJITAH. Y FOTaH YaHJIbIH MUHEPAJIbIK KypaMbl TY316H-TY3 PEHTI€HOTpaPUSIBbIK
aHaJIU3 apKbUIyy aHBIKTAJIIBI.

AJIBIHTAaH HATBHIMKAJIAP JKAHA KAHBbUIBITbI. DBHUpHHYM KOy YaHJbIH
KAWUBUIBINIBIH y3aKk mesrmiaepre (15-18 KyH) TOKTOTym TypraH, NMOJHMAaKpUIOMH
SPUTMECHUHUH KypaMbIHIArbl ontuManayy naieizel (02 %, 04 % cyy MEHEH) UIITEIHI
YBIKTBl. Byl TOO-KE€H KOMIUIEKCH YYYH 3BISHAYY SJIEMEHTTEPIHH T'€OXUMHUSIIBIK
aHOMAaJIUsJIaphl AHBIKTAJIJIBI.

Kounonyy 0oron4a cynymrap. Pyna yaHbIHBIH TapasibllIbIHA KAPIIbl KYPOIIYY
00rOHYA CYHYIITAITaH bIKMAJIAP/Ibl )KaHa UIITEN YbITYYJIap ibl, YIIYJI CBISIKTYY TOO KEH
UINTETYY4Yy aiiMakTapja, atan aitkanga, Kelprei3 skana ©30ek PecnyOnukachiHBIH
KEHJICPUHJIE KOJIJIOHCO OOJIOT.

Kouamonyy ueiipecy. Too noponaiapsl )xaHa pyaanapbl aBTOyHaa *KO0JIy MEHEH
TalllbUITaH OPTO >KaHa MPH MacIITaOAyy TOO-KE€H alMaKTapbIHBIH T'€0IKOJIOTHSIIBIK
KapTajapblH TY3YYA©, KOHKDPETTYY TOO-KE€H, TOO-METAUIABIK METAJLUTYPIrHUsIIBIK
KOMOMHATTap/AbIH SKOJIOTUSIJIBIK MACIOPTTOPYH TY3YY/AO.
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SUMMARY
Madaeva Maret Zayndievna's dissertations on the topic: "Technologies for
reducing environmental dust contamination by polymetallic mines of the North
Caucasus" for the degree of candidate of technical sciences in specialty 25.00.36 -
Geoecology (technical sciences).

Keywords: mining enterprises, dust emissions, dust migration, contamination of
adjacent territories, behavior of dust in soils, dust neutralization technologies.

Research object are the dust emissions from the mining industry.

Purpose of the study dissertation work consisted in a comprehensive study of the
emissions of mine dust from ore deposits in the North Caucasus into the surface
atmosphere, with the identification of areas of pollution.

Research methods The work used the methods of theoretical search,
generalization and analysis of special literary sources, experimental planning,
laboratory and field experiments, modeling, correlation and statistical analysis, as well
as high-resolution transmission electron microscopy and the method of electron probe
X-ray spectral microanalysis. The mineral composition of the deposited dust directly
determined by X-ray analysis.

Results obtained and novelty. For the first time, developed the optimal
percentage (02 %, 04 % with water) of the content of the polyacrylomide solution,
which keeps the spread of dust for long periods (15-18 days). Have been identified the
geochemical anomalies of harmful elements for the given mining complex.

Recommendations for use. The proposed methods and developments to combat
emissions of ore dust can be use in similar mining regions, in particular at the deposits
of the Kyrgyz and Uzbek Republics.

Application area. When compiling geoecological maps of medium and large

scale mining regions, where rocks and ores are transported by road, environmental
passports of specific mining, mining and metallurgical plants.
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