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o@urlr4AnbHbtrz or3blB
BeAyuleft opraHE3allnv Ha AI{CCepraIIuoHIryto pa6ory

Kyp6onoBa IIIoAKoMa AxMaA6oeBurra

Ha TeMy : ( OII3I{KO -XI{MITIeCKIIe O CHOBbI TexHOJIOnill uep ep a6 OTKI4

S o cS opnroBbrx pyA PrrBarcKoro Me crop ox AelrrLrs. TaAxurucraHa)),
npeAcTaBJreHrryro Ha COrIcKaHI,Ie y{eHoft CTeIIeHII KaHAHAaTa TeXHI4qeCKITX HayK

no cnerlq€rrrbHocrlr 2.6.7 - TexHoJrorztr HeopraHllqecKr4x BelqecrB (rexnruecrue
HayKrr).

Axmy anoHocmb meMw d uccePmaquu
OuroeHrrMl4 BIIAaMTI Qoc$arnoro cblpbt AJII rIpoI43BoAcrBa SocQopurrx

yAo6peHr4fi e Hacroflqee BpeMrr .f,BJnlrorc-a anarrrrbr Ia $ocSoprrrbr. I4s lorax

pr3roroBJrrror Socsauryro MyKy, Korop€tfl rlpuMeHterct, rJraBHbIM o6pa3oM, AJIx

iloJryqeHur MlrHepalbHbrx yqo6penzfi ra qacrrqHo An.t AaJrbHeftr[efi xuNprqecKoft

nepepa6orKr4. KaqecrBo $ocQopnrx 1rao6perrlrfi oqenueaercfl no coAeplKaHllro B

Hlrx rurrrzoKrrclr $ocQopa PzOs. llocronrry arpapHoe rpor{3BoAcrBo B

Pecrry6ruxe TaAxuK?rcrau flBrrnercs. SynlartleurutrlbHoft orpacnblo SKoH0MIIKI'I,

BecbMa BalG{bIM QaxrOpOtvt trBIIfleTQs. eIO noCTOSHHOe pa3B}ITI4e Ia yKpeIIJIeHHe,

qro HeBo3MoxHo 6es pasBrTnfl. vr rroJrfleHnt MrlHepalrbHbrx y,qo6peHqft. B

nocJreAgr{e roAbr trg+a pe3Koro rroBblrlleHue IIeH Ha MrIHep€LIIbI{bre YAo6penux
3Harrr4TeJrbHo coKpatulracb r/tx nocTaBKa B pecrry6nEry. Hau6onrnrnfi BKJIaA B

BBII Ta,uxnrcucraHa e 2022 rcAy BHec ceKrop cenbcKoro xo3flIlcrBa22,6oA.

O6rleMnpoBa;r Ao6brqa $oc$aroB, B 2022 rory, cocraBuJla 220 MJIH. roHH.

I4gsne.{eHrae Soc$a'rHbrx pyA B npoMbrrrrJleHHbrx Macmra6ax ocyqecrBJrterct Bo

MHoilrrx crpaHax. CoruacHo AaurrbrM U.S. Geological Survey n 202I roAy

nuAepaMrl no Ao6rrqe tBJLtIoTcs: Kuraft, Maporro, CIIIA vPoccLlfl.



Comacno MI4poBbrM AaHHrIM ocHoBHbIMI4 rIocTaBq[KaMI'I QocQopraron
flBJrrrorct Apanuftcrco-A$puraHcKue crpaHbr (Maporro, Alxup, Erunet, Tyttuc)

c 3anacaMu 6onee 5100 MJrH. ToHH, Kasaxcran (r{ynar-Tay), Cl[A, IOAP

(llana6opa), Vrpauna, Kuprulsrax 14 HeKoTopbre Ap. OcnoeHat Macca

KoHrIeHTparoB rr3 orlrx crpau HarrpaBnfiercs Ha 3Kcnopr, TaK KaK. nor:pe6leune

KoHrIeHTparoB 3Tr{Mr4 crpaHaMr{ HeBeJrr{Ko. floerorvry npo6neua Ao6rrsl4,

nepepa6orKll vr llcrloJlb3oBalus. MecrHoro $oc$opcoAepxatrIero cbrpb{ Mfr
Pecrry6nuru TaANzKIIcraH flBlrfrercfi, aKTyaIIbHofi saAa'reft .

B Ta4NHrlrcraHe o6napyxeHo u pr3f{eHo rIp}IMepHo 30 rpymrbrx 14 MeJIKITx

MecropoxAeuufi Soc$opuroe. Bcecroponne I{3)AIeHHbIMILf,BJIflrorct

Mecropo)KAeHr{.tr: Kapararcroe, XaqunruaepcKoe vr WcSapmcKoe. Pusarcrcoe

Soc$opuroBoe MecropoxAeHue frBrrflercfl. orHocr{TeJlbHo MarIorI3}{eHHbrM u

HaxoAtrrcr Ha rrpaBorvr 6epery p. 3epannran n6ru4su r. fIenAxuKeHT. Balanconrnuu
pacqeraMrr rroKa3aHo 22 usn.r. pyAbr, a reoperlr.lecKlle nporHo3bl cocraentror 60

MJrH.r. B cBoeM cocraBe $oc$opumr Puearcroro Mecropox(AeHut coAepxar
pa3nr4r{Hbre 3JreMeHTbr-Ml,IKpoyAo6penux vr npeAcraBJrtror co6oft

cna6ocqeMeHTr4poBaHHbre lemoo6orarl4Mble rrecqaHr4Kn. flpeAeapureJlbHblMra

r{ccJreAoBa;anflMurroKa3aHa Bo3Mo]KHocrb noJrJ Ie:etLrr !r3 Hero SocQopurnofi Nryltlr

r4 B AaJrbHefimeu npla xl4Ml4qecroft nepepa6orKe - cynep$oc$ara.

Cmpyxmyp a u co d epucaH ue d uccepmaquu

[racceprarlr{oHHar pa6ora cocror4T pr3 BBeAeHur, rpex HIaB I{ rlpl4JroxeHl4f,,

r43JroxeHa sa II7 crpaHr.qax KoMrrbrorepHoro na6opa, BKrroqaer 17 pucynxos,12

ra6luq, 13 6 6u6tmorpaQu'recKlrx ccblrloK.

B o s e ed eH u u o6 octroBaHa aKTyarrbHocrb tlccJreAonanufi , c$opruryJllapoBaHbl

rleJrr4 kI3aEaqLI, OTpDKeHbI aKTyiurbHocTb TeMbr, HaYrIJag. HoBlBHa E [paKTHaIeCKarI

3HAI{HMOCTb IIOJTTICHHbIX PE3YNbTATOB, IIPIIBOAflTC.I CBCACHI'Ifl O6

orry6 nur o B aH Hbrx p a6 orax u crpyKTyp e AI{ c c ep r ar\r4vr.

B nepeoit znuee paccMarplrBarorcr r{Meroqr{ecs. B Irureparype AaHHbIe o

npupoAe Soc$opcoAepx{arqrx pyA rr KorrIIeHTparoB, rl3BecrHbre cnoco6lr

o6oraulernas, xr4Mr4rrecKar nepepa6oma Soc$arnrrx KoHIIeHTparoB H rroJrf{eHl4e

SocQatrrx /,uo6penufi, Ha ocHoBaHr4r4 Koropbrx HaMerlarorcs HarIpaBneHI{t

co$crseHHilx HccneAoBavuit.. Paccuorpenrr npaKTI{lIecK}Ie acrIeKTbI

r4cnoJrb3oBalprs. cepHoK[rcJrorHoro pa3Jlo)KeHut Soc$opuroBbrx KoHIIeHTparoB.

Ha ouroee nr{TeparypHoro o6sopa c,qenaHbl coorBercrByroq[e 3aKrroqeHvrfl. pr

o 6 o crroeanrlfl rlo nrr6 opy reMbr AI{ cc eprallpronnoft p a6 oru.
Bo emopoil anage pa6o6r npI4BeAeHbI <<O6rerrrr u M9T9AEI

r4ccneAoBaltr;r>>. @ocQopuroBoe MecropoxAeHlle Pnsar cBs3aHo c rainrosoftcroro
orJroxreHlrr, Koropbre pacnoJrox(eHo Ha IoxHoM cKJIoHe TypxecrancKoro xpe6ra.

On e Br,rAe floJrocbr mnprmoft Ao 3-x KM, AJIHHoit 22 KM, IrpocJlexllBaercs BAorb

rrpaBoro 6opra peKn 3epaeuraH. Mecropox(AeHlle cocroplT tI3 2-x ytacrKoB:

Xyprum - Mafirora, [por{xeHHocrbro 18 rrvr Ia MranAoHe AJII,IHofi 4 xrur. B ra6nuqe



! u 2 [prrBeAeH MuHepaloruqecrufi u xuMuqecr<Hft cocraB PYAbt Mecropox4eHLrs.

Praear.

B mpemtefi utane duccepmaquu npuBeAeHbl pe3ynbTaTbl vI pacqeTbl

orLrToB rro nepepa6otre Soc$opcoAepx(aqlrx pyA MecTopoxAeHvr Purar

MeroAoM Qnoraqura u vccrreqoBanrrro repMoALIHaMuKI4 r{ KI{HeTI4Ior [poqecca

cepHoKrroJIoTHOf O p a3JI O)KeHns KoHIIeHTpaTa.

,{uCCepraqlloHHaq pa6ota 3aBepl[aeTgt O6utnwa B6IBOAaMU' c11lIcKoM

rlr4TrrpoBaHnofi nuteparypbr r{ [ptrJro)KeHI4eM.

H a u6 on e e I g)IcH btM u p uy il bm am aM u ApIc cepTalluoHHoft pa6omr
' Kyp6oHoBa III.A., o6ecnequBarorqrae Ho 6 trstty uccred o 6 aH urt flBJulrorct:

. Buepsrre uccJreAoBaHbr ycJroBrr-fl ceJIeKTr{BHoro pa3AeneHuJl SocQarurx
MraHepaJroB pyAbr MecropoxrA e;anfl, Pprear upu o6patr oft u uprrraofi $noraqun
u paSpa6oTaHa ero npI4HIIlrrwIaJIr.Has. TeXHoJIOTITtIecK€lf, CXeMa.

. O6oqroBaH cnoco6 eQQerruenofi uepepa6orrul Kor{IIeHTpatav3 6e,uroft PYRrt

pa3JroxeHl{ll. Ycranonreuo, qro pa3JloxeHrle $ocQopum rporeKaer B

aussysuonnoft o6nacrn, Kax(yrqrecr 3HaqeHkrs. KvlJervrlecKllx napaMerpoB

npoUeccoB paBHo Earr. : 19,93 r,{xc/uonr, qTo cBI4AeTeJIbcTByeT o

np oreKaur4u p eaKrl uu n gu$$ysuonnoft o6nacrpr.
. ycranoBJreHo, qro BHeceHue B rroqBy cynep$oc0ara c coAepx(aHueM P2O5 13

- t8 o , floJroxureJrbuo BJrr4rrer Ha naop$o6uoJrorl{qecKl{e kr

Sorocunrerl,IqecKue noKa3areJrr{ vr rexHoJlofr{tlecKl,Ie KaqecrBa BoJIoKHa

XJIOIIqATHIIKA.

IIp axrnuvecKufl 3 H aq uM o cmt p a6 omot

r paspa6oraHa rexnorlorllrl IIepepa6orKII Soc$opcoAepxalqllx pyA

MecTopo)KAewnfl. Punat, BKlroqarorquu SnotaUuoHuoe o6oraqenue

$oc$opuronoil py46r c rrpr4MeHeHr4eM co6upareJlt oJrellHoeofi KI'IcJrorbI LI

TZUTOBO|O Macna c noJrr{eHl4e rIpoAyKToB o6ofalqeHvrfl;

o Ha [ony[pOMbIIIUIeHHOft yCTaHOBKe upo]I3Bo,U4TenbHOCTbIO

rpoB eAeHbr r{crrbrraH vrfl. rro o 6oraqenuro S o cQ arHoft PYlrt Mecropo)KAeHl4fl

Pr,rear c coAepxaHueM 5,0 % PzOs. Eruro uepepa6oraHo 5 000 Kr

Qoc6oprEtrofi pyRu. flonyrena Qoc$opur:nas. Ivryl€ c coAepxaHrleM PzOs

24.3 % c I{3BJIeqeHtIeM 85,73 o/o;

o floJr)r.reHo Socsopnoe ylo6peHue kr rrccneAoBaHo efo BJIIr-gHr{e Ha

u op s o $rcLr or oMire cKr{ e x ap aKTep ncTvrr<v xr onEr aTHuKa.

Hayvruoit 6Knad coacKamarfl s peweHuu HayqHoit sadaqu gaKrloqaemcn'

B ToM, rrro rro pe3ynbraraM ucoJreAoaaHuft orry6nuroBauo 23 uayuubrx pa6or' I43

;51vx 6 crareft B perleH3lrpyeMbrx xcypuarlax, peKoMeHAyeMbrx BAK MuHucrepcrBa

Ha).KI4 kI Bblcmepo o6pasonanux Poccuficrofi (De4epaqrul v 16 cTareft B

3

MecropoxAenvfl, Puear
TOpMOAI,IHaMI4Ka, KIIEIOTIIKa I4

KrrcJrorHbrM cuoco6oM. I4ccneAoBaHbI

MexaHu3M npoTeKaHr{' upoqecca KrrcJroTHoro

60 rcriq 6rrnu



Mareprruurax MexAyHapoAHbD( kr pecrry6m4KaHcKl{x Kon0epeHl{l{fi. Tarxe
roJryqeH 1 rvranrrfi rIareHT Pecrry6nncu Talxlaxucrana.

BrnueusroxeHHoe uo3BoJUIer KoHcrarlapoBarb .[ocraroqHo sHcoKnfi

ypoBeHb aupo6arprv N cceprarlr4oHHoro rlccJleAoBaHr{f,. Matepuan Auccepral${r4

rbrra.fio rr rrocneAoBareJlbHo r.r3Jlox(eH, xopomo 'I4nJrrocrpplpoBaH, BbrBoFr

aocraroqno o6ocnoBaHbr.

CsopvrylupoBaHHbre BbrBoAbr u orry6nuKoBaHl{ble HayrlHbre crarb}I aBTopa

coorBercrByror rracnopry crrerluanbHocru 2.6.7 - TexrroJrorut HeoprauuqecKl, X

BerqecrB (rexHnuecKrre HayKI{) uo cne4yroqlrM rrymrau n.l; t.2; n.4 u n.7 u

rpe6oeanusM BAK Poccufi croft Oe,{ep a\upr.
oaocnoeaHHocmb u docmoe epHocmb ocHogHbtx p%yLbmamo6

d uccepmaquonruo fi padomou
HA 3AqI{TY HA)TqI{bIC TIOJIOXCHIItr VI PE3YNbTATbI

o6ycnoelenrr KoppeKTHocrbro ilprrMeruIeMbrx B pa6ore Srasuro-xuMl{rlecKl{x
MeroroB trccJreAoBanuft; ucrroJrb3oBaHrleM arrecroBanHoro o6opyaonaHurfi,

o6ecne.uBaroulero Aocraro.nrrrfi ypoBeHb HaAexHocrll pe3ynbraroB

cofJracoBaHHocTblo pacqeTHbrx lr 3KcneplIMeHT€lIIbHbIX AaHHbIX, CXOAIIMOCTbIO

pe3ynbraroB r4ccneAoBawni1 upoBoplMbrx B la6oparopHbrx ycJloBlrf,x;

rry6n1a11aql.rnrau B pelleH3upyeMbrx xcypHarlax; o6cyxAeHueM ocHoBHbD(

pe3yJlbraroB H a p a3rldqHbrx H afrHbrx ron$ eperrquxx.

CSopvrylr4poBaHHbre cor4cKareJreM BbrBoAbI JroPIrIHo ocHoBbrBarorcfl Ha

npr4BeAeHHbrx B AtrccepTarlr4r{ Jrr{TepaTypHbIX AaHHbIX V pe3yJlbTaTax

co 6 crnenrrsrx LIc cJreAoB awuia.

R pa6ome utterumcn cnedynl4ue 3otvtevaHufl:

1. llpn uepepa6ome $ocsopuroB MecropoxAeHll-f, Puear 6rrrr ucuolb3oBaH

$noraqzousufi MeroA o6oraqerm.s. CleAonano 6rr ucnoJrb3oBarb 6onee

esserrznnrul rpaeulaquonrnrfi MeroA o6oraqenu-f, .

2. Aeropy Ar.rcceprarlr{r{ cneAoBano 6rr pac4pblTb nprur{Hbl Hr43KoFo BbrxoAa

PzO: B Korrrdeurpare 58,4 oh,rtpuucnoJlb3oBawlkr KepocnHa B pzBAeJIe 3.1 (ctp.

56) prcceprallrln.
3. B pa6ore rpuBo4r4Tcfl rroJrf{eHrre cyrep$oc$ara rryreru cepHoKrlcJlorHoro

pa3nolKeHns, noqeMy He [poBOAIrilaCr pa6Ora nO a3OTHOKLICnOTHOMy

pa3noxeHuro c IleJrbro cpaenerrua?
4. B rercre .rylccepTarll4u Bcrperlarorcfl crLrJrvrcrl{IqecKlre u rpaMMarlfrqecKue

ornn6ru.
O,qnaro, grr.I 3aMeqaHr.Ir He cHrDr€rror o6Iqrlo IIeHHocrb pr rloJre3Hocr

Brr.treuraeMble

pa6orrr.

P exo m en d a quu n o ucn oJtbs o 6 aH un p esylbmamo e uc cn ed o I aHun.

Pesylrra:rrr uccJIeAoBaHpIs, nprre4€Hnrre B 4{ccepTaquonnOft pa6orc

Klp6onona III.A. MorYr 6nru LrcIIOJrb3OBaHbI rlpeArlpll.flTpIflMpl

rroABeAoMcrBeHrrrrMlr MrsracrepcrBy npoMbllrureuHocrl4 rI HoBbrx rexHoJIo[II4
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Pecrry6ru'rur TaAxzKI{craH, BY3arvu,I ropHo-Mer€LlJrypn4necKoro r{ xrrMr.rqecKoro
npoQunefi n yre6nrrx npoqeccax

3uKJtnqeHue.
,{raccepral{LIoHH€ul pa6ora Kyp6onona l[oAnoua Axrvral6oeBrrqa <<(DusuKo-

xI{MI'rqecKI4e ocHoBbr rexrroJrorr4l{ Ilepepa6orfz Soi$opzroBbrx py4 PuearcKoro
MecropoxAeHnfl Ta4xcrrucraHa), [peAcraBJreHrryro Ha coprcKagrre yrenofi
crerleHv KaH,4'IAaTa TeXrrI4rIecKlrX HayK rlo cllequ€ulbHocrrl 2.6.7-rexnoJrorurr
HeopraHr4qecKax BeqecrB (rexruluecrne Hayru) eoorBercrByer rpe6onanuxrra
<<flonoxeflkrfl o noptAKe npucyxAeHlu freHbrx crerrenefi>>, yrBepxAeggoro BAK
Mynucrepcrno HayKLr Lr Bhrcmero o6pa.:onanux poccerftcrc-oft @e,4epaquu,
n-peABf,BrIteMbIM K Al{ccepralrrItM Ha coucKanve yrenoft grerreHu KaHArrAara
HayK.

Pe:ylrrarrr, orry6ruaroBauHble B perleH3rrpyeMbrx HayqH'rx 
'qlpHarrax,BloJrHe orpaxaror coAep)KaHpre pa60ru. Arropesepar coorBercrByer

coAepxaHzro ArrccepTar{ruI.
Arrop Arrccepralvlounofi pa6omr Kyp6onon IIIo4r<ou Axrr,ra46oeBr{rr

3acJryxcl{Baer [pucy)KAeHIiIt yrenofi creneHLl KaH.ryIAara TexrrrrtrrecKltx HayK no
ctrequuulbHocrrl 2.6.7-rexnoJrorll.f, HeopraHruecKrirx BerqecrB (rexnnvecrne
uayrH).

orgrre o6cyx4en Ha pacmapeHHoM 3acera'Lrkr xase4prr
<Meranlyprnfl>> fopno-rraeraJlJryprrrqecKoro rrHcrlrryra Ta4xzrzera1a,
upororon }lb 1 or <28> aBrycra 2023.

Ilpe4ce4areJrb, KaHArrAar rexur{qecKr.rx Ha)rK, .j
3aBeAyroqHft ra$e4prr <Merarrryprux> fopuo_ u,._a -. /
Merarrryprr{qecKoro r4Hcrprryra Ta4xraxzcrau ry/ Ko4rpon A.A.

3rcnepr, KaHALrAar xuMuqecKrx HayK

Cer<perapb, crapIuufi npeuo4oBaTeJrb

# Mywnnon V.

PaxuMoe X.ru.

Adpec: 735730, Pecny1nurca TadtrcuK?tcmaH, z. Bycmou, yn. Eapomoea, 6,
Topuo-uemailtypeuuecrcuti uH cmumym Tad crcurcucmaH a.
Ten. : (+992-345 I) 5-0I-75,

floAuucn 3aBeAyroqero xaQe4prr <<Meralrryp rvrfl>> ) K.T.H., Ko4apona A.A., r. x.
H., 3Kc[epr Mymraosa V. u crapmero PaxuMoea X.m. 3aBep.fio:

Haqanrnur VK Lr C[fopno-na
r.rH cTlrTyra TaAxurulcTaHa Cynefiuanona H.A.


