
« YTBEP)l{,lJ;AIO» 

Bp.H.o. peKTopa 
<l>r~OY BO «IlepMCKHii rocy,ri;apcTBeHHhiii 

OT3blB BE,ll;Y~EH OPr AHH3AII;HH 
Ha ,z:i:HccepTan;mo llBaHa BSJqecJiaBOBHqa THMo<PeeBa Ha TeMy «TH)l(eJII>Ie MeTaJIJihI H 

MeTaJIJIOH.D:hI B noqBax H ,z:i:peBeCHhlX pacTeHHHX 30HhI BJIHHHHH ,ll;)l(H)l;HHCKoro W-Mo 

(PoccHH) H 3p,z:i::m :ncKoro Cu-Mo (MoHrOJIHH) KoM6HHaToB», npe,z:i:cTaBJieHHYIO K 

3aI.QHTe Ha COHCKaHHe yqeHOH CTeneHH KaH)l;H)l;aTa reorpa<P~eCKHX HayK no 

cnen;HaJihHOCTH 25.00.23 - <l>H3~ecKaH reorpa<PHH H 6Horeorpa<PHH, reorpa<PHH noqB H 

reOXHMHH JiaH)l;IIIa<l>TOB 

A1nyaJILHOCTL uccJie):(oBaHHH 

B cBoeH: ,z:i:HccepTaIJ;HOHHoH: pa6oTe H.B. THMo<PeeB o6paTHJICH K aKTyaJihHOH: 

npo6JieMe on;eHKe 3KOJIOr~eCKHX nocJie)l;CTBHH B03,z:i:eH:CTBHH ropHonpOMblllIJieHHbIX 

npe,z:i:npHHTHH. 

II;eJILIO HCCJie)l;OBaHHH HBJIHeTCH on;eHKa TeXHoreHHOH reOXHMHqecKOH 

'IpaHc<PopMaIJ;HH noqB H ,z:i:peBeCHbIX pacTeHHH ropHonpOMblllIJieHHbIX n;eH1JJOB B 

6acceH:He p . CeJieHrH no,z:i: BJIHHHHeM pa3pa6oTKH W-Mo H Cu-Mo MecTopo)l(,z:i:eHHli. 

3a):(aqu pelllaJIHCh cJie,ri;yIOI.QHe: 

IIpoaHaJIH3HpoBaTh TexHoreHHbie H npHpo,z:i:Hhie <PaKTopnI, onpe,z:i:eJIHIOI.QHe 

ycJIOBHH pa3BHTHH H aH'IpOnoreHHOH reoxHMHqecKOH 'IpaHc<PopMaIJ;HH noqB H 

,z:i:peBecHoli pacTHTeJibHOCTH B W-Mo H Cu-Mo ropHonpoMhillIJieHHhIX n;eH'Ipax. 

Onpe,z:i:eJIHTh ypoBHH HaKonJieHHH TH)l(eJihIX MeTaJIJIOB H MeTaJIJIOH.D:OB B 

noBepXHOCTHbIX ropH30HTax noqB pa3JIHqHbIX <l>YHKIJ;HOHaJibHbIX 30H H 3aKOHOMepHOCTH 

HX npOC'IpaHCTBeHHOro pacnpe,z:i:eJieHHH B 3aBHCHMOCTH OT noqBeHHO- H JiaH,z:i:llla<PTHO

reoXHMHqecKHX <PaKTopoB. 

BnrnBHTb OCHOBHhie qepTbl JiaTepaJibHOH H pa,z:i:HaJibHOH .D:H<P<PepeHn;HaIJ;HH noqB 

ropHonpOMblllIJieHHbIX n;eH1JJOB no co,z:i:ep)l(aHHIO TSJ)l(eJiblX MeTaJIJIOB H MeTaJIJIOH)l;OB, 

OCHOBHhie THnhI reoXHMHqecKHX 6apnepoB H H3MeHeHHH HX eMKOCTH npH TexHoreHHOM 

B03)l;eHCTBHH. 

IIpoaHaJIH3HpOBaTh MHKpo:meMeHTHbIH COCTaB aCCHMHJIHPYIOI.QHX H 

MHOroJieTHHX opraHOB ,z:i:peBeCHbIX pacTeHHH, ero H3MeHeHHe no,z:i: BJIHHHHeM 

3arpH3HHTeJieli H CBH3b c KOHIJ;eH'Ipan;HeH: TSJ)l(eJihIX MeTaJIJIOB H MeTaJIJIOH)l;OB B noqBax. 

BnIIIOJIHHTh 3KOJioro-reoXHMHqecKyIO on;eHKY 3arpH3HeHHH KOMnoHeHTOB 

JiaH,z:i:lllaqlTOB B 30HaX BJIHHHHH rOK «3p,z:i:3H3T» H ,ll;B:r-& H npoBeCTH HX 

paliOHHpOBaHHe. 

Ivan
Прямоугольник



HarrnaB uoeu1ua 
AsTopoM srrepsble rrpose.n;eHo <Pymru;110HaJibHoe 30H11posaH11e 

ropHOIIpOMbIIIIJieHHbIX u:eHTPOB 3aKaMeHCKa II 3p.n;:m :na, ycTaHOBJieHbI rrp11op11TeTHbie 

3JieMeHTbI-3arp513H11TeJI11 B pa3JIWIHbIX <l>YHKU:llOHaJibHbIX 30Hax. Pa3pa6oTaHa 11 

BHe.n;peHa MeTO,ll;llKa aBTOMaTll311pOBaHHOfO IIOCTPOeH1151 KapT po.n;OB 3JieMeHTapHbIX 

JiaH.n;IIIa<l>TOB rryTeM IIOCJie.n;oBaTeJI:bHOH o6pa60TKll u:11<Pposoii MO,ll;eJill MeCTHOCTll. 

OxapaKTep113osaHa reoXHMWieCKa51 crreu:11arr113a:1~1151 <PoHOBbIX rroqs, opraHoB 6epe3bI 

IIJIOCKOJillCTHOH, JillCTBeHHllU:bl c11611pCKOH II r116p11.n;Horo TOIIOJI51. BbI5IBJieHbI 

rrpOCTPaHCTBeHHbJe 3aKOHOMepHOCTll II <PaKTOpbI HaKOIIJieH1151 T51)1(eJibIX MeTaJIJIOB II 

MeTarrJI011.n;os, 11x rrapareHeT11qecK11e accou:11au:1111, oco6eHHOCT11 JiaTeparrbHoii 11 

pa.n;llaJibHOH .n:11<P<PepeHu:11au:1111 rroqs, TllIIbI JiaTeparrbHbIX II pa.n;llaJibHbIX 

reoXHM11qecKHX 6apbepos. ,[(JI5I rrpose.n;eH1151 3KOJioro-reox11MWiecKoii ou:eHKH 

3arp513HeH1151 llCIIOJib30BaH KOMIIJieKC llHTerpaJibHbIX reox11M11qecK11X llH,ll;eKCOB II 

IIOCTPOeHbI MOHO- II IIOJill3JieMeHTHbie reOXHMWieCKHe KapTbI Ha 113yqaeMbie 

Tepp11Top1111. 

Ilpa1nuqecKaB 1uaquMOCTh 
Pe3yJibTaTbI .n;11ccepTau:110HHoro 11ccJie.n;osaHll5I 6bIJill rroJiy"tJ:eHbI B paMKax 

BbIIIOJIHeH1151 Me)l(eyHapo.n;HbIX 11 pocc11iicKHx rrpoeKToB, rro.n;.n;ep)l(aHHbIX Pocc11iicKHM 

<PoH.n;oM <l>yH.n;aMeHTaJibHbIX 11ccJie.n;osaH11ii, PyccKHM reorpa<l>WieCKHM o6rnecTBOM, 

Pocc11iicKHM HayqHbIM <PoH.n;oM 11 <l>e.n;eparrbHbIMll u:eJieBbIMll rrporpaMMaM11. 

Pe3yJibTaTbI 11ccJie.n;osaHll5I BKJIIOqeHbI B yqe6Hbie KypcbI Ka<l>e.n;pbI reox11M1111 

JiaH.n;IIIa<l>ToB 11 reorpa<P1111 rroqs. Pa3pa6oTaHHbIH MeTo.n;WiecKHii rro.n;xo.n; MO)l(eT 6bITb 

llCIIOJib30BaH rrp11 JiaH.n;IIIa<l>THO-reOXHMllqecKHx llCCJie.n;oBaHll5IX ropHOIIpOMbIIIIJieHHbIX 

JiaH.n;IIIa<l>ToB B .n;pyr11x per110Hax Pocc1111. 

CTpyK'rypa pa6oThI 
,[(11ccepTaU:ll5I COCTOllT 113 BBe.n;eH1151, 6 rJiaB II 3aKJIIOqeH1151. 06rn11ii o6'beM pa60TbI 

COCTaBJI5IeT 209 CTPaHllU:, co.n;ep)l(llT 50 p11cyHKOB, 22 Ta6JillU:bl II 6 rrpllJIO)l(eHllH Ha 34-x 
CTPaH11u:ax. Crr11coK JillTeparypbI BKJI10qaeT 330 Ha11MeH0BaH11ii. 

Bo eee,11;euuu o6ocHOBbIBaeTc51 aKryaJibHOCTb pa6oTbI, orrpe.n;eJieHbI u:eJI11 11 

3a.n;aq11 llCCJie.n;oBaH1151, c<l>opMyJI11poBaHa HayqHa51 HOBll3Ha, rrpaKT11qecKa5I 3Haq11MOCTb, 

a TaK)l(e IIOJIO)l(eH1151, BbIHOCllMbie Ha 3arn11ry. 

B niaee 1 paccMOTPeHbI <P11311Ko-reorpa<l>WiecKHe ycJIOB1151 11 crreu:11<P11Ka 

TeXHOreHHOfO B03,ll;eHCTB1151 B paiioHax ropo.n;oB 3aKaMeHCKa II 3p.n;3H3Ta. 

B r Jiaee 2 rrpe.n;cTaBJieHbI MeTO,ll;llKH rroJieBbIX, KaMeparrbHbIX 11 Jia6opaTopHbIX 

llCCJie.n;oBaHllH, o60CHOBaHbI llH,ll;eKCbI II K03<l><P11u:11eHTbI, OIIllCbIBaIOrn11e JiaTeparrbHYIO II 

pa.n;llaJibHYIO Mllrpau:HIO XllMWieCKHX 3JieMeHTOB II 3KOJior11qecK11e IIOCJie,ll;CTB1151 

3arp513HeH1151. ,[(JI5I Bll3YaJill3aU:llll .n;aHHbIX II rrpOCTPaHCTBeHHOfO aHaJill3a aBTOp IIIllpOKO 

rrp11MeH5IeT GIS-TeXHoJior1111. B pa6oTe 11crroJib3oBaHbI aHaJill3bI 521 rrpo6 rroqs 11 

TeXHOfeHHbIX rroqseHHbIX o6pa30BaHllH II 155 rrpo6 paCTllTeJibHOfO MaTep11arra. 

KoMrmeKc rroJieBbIX pa6oT BbIIIOJIHeH TPa.n:11u:110HHbIM11 MeTo.n;aM11 JiaH.n;IIIa<l>THO

reox11M11qecKHX 11ccJie.n;osaH11ii. X11M11Ko-aHaJillTWiecK11e 11ccJie.n;osaHll5I KOHU:eHTPau:1111 

T51)1(eJibIX MeTaJIJIOB 11 MeTarrJI011.n;os BbIIIOJIHeHbI, B ocHOBHOM, c rroMOinbIO ICP-MS, qTo 

06ecrreq11saeT BbICOKYIO ,ll;OCTOBepHOCTb pe3yJibTaTOB .n;11ccepTau:110HHOH pa60TbI. 

B r Jiaee 3 paccMOTPeHa rrpocTPaHCTBeHHa51 .n:11<P<PepeHu:11au:1151 rroqseHHoro 

IIOKpOBa no co.n;ep)l(aHHIO T5I)l(eJibIX MeTaJIJIOB II MeTaJIJIOll,ll;OB. ABTOpOM Ha OCHOBe 

aHaJill3a co.n;ep:)l<aH1151 paccMaTpllBaeMbIX 3JieMeHTOB B BepXHeM rroqseHHOM rop1130HTe 



ycTaHOBJieHa reoXHMWieCKaJI crreu11amBaI.J;IUI cpoHOBDIX rroqB B pa:M:oHax 11ccJie.Z:i:oBamui, 

BbUIBJieHa CBH3b B HaKOIIJieHllll ::meMeHTOB c cpyHKI.J;llOHaJibHOH rrp11Ha.z:i;Jie)l(HOCTbIO 

JiaH.z:i;lllacpToB 11 rrapareHeTWiecK11e accou;11au1111. B1>1coK0KoHrpacTH1>1e aHOMaJI1111, B 

OCHOBHOM, o6pa3yIOT XaJibKOcpllJibHbie :meMeHTbI, orpa)l(alOlIJlle reox11M11qecK11e 

oco6eHHOCTll .z:i;o61>maeMo:M: py.z:i;1>I. B pa:M:oHe r. 3p.z:i;::m::n Ha cpoHe TexHoreHHOH 

aHOMaJillll, BbI3BaHHOH ropHo.z:i;o61>IBaIOlIJeH .z:i;eHTeJibHOCTbIO, cpopM11pyeTCH 

rrapareHeT11qecKaJI accou;11au;11H, CBH3aHHaJI co C)l(11raH11eM yrJIH HaceJieH11eM 11 

.z:i;eHTeJibHOCTbIO T3IJ;. IIo CBH311 c rrp11po.z:i;H1>IM11 11 aHrporroreHHbIMll cpaKTopaM11, 

06ycJiaBJI11BaIOlIIllX aKKYMYJIHUllIO :meMeHTOB B rroqae r. 3aKaMeHcKa 11 r. 3p.z:i;:m :na, 

rrpoae.z:i;eHa rpyrrrr11poBKa 3JieMeHTOB. 

B niase 4 rrpe.z:i;cTaBJieH1>1 pe3yJI1>TaT1>1 aHaJI113a .z:i;11cpcpepeHu;11au1111 TH)l(eJI1>1x 

MeTaJIJIOB II MeTaJIJIOll,lJ;OB B rroqaeHHbIX KaTeHax, IIOJiyqeHHbie rrp11 rrpOXO)l(,lJ;eHllll 7 
KaTeH II 31 rroqaeHHOro pa3pe3a B pa:M:oHe r. 3aKaMeHCK II 6 KaTeH II 18 rroqaeHHbIX 

pa3pe3oB B pa:M:oHe r. 3p.z:i;3H3T. AaTopoM BhUIBJieHbI oco6eHHOCTll JiaTepaJI1>Horo 

rrepepacrrpe.z:i;eJieHHH 3JieMeHTOB. MaKc11MaJibH1>1e rrpeBDillleHHH OTHoc11TeJI1>HO 

rJI06aJibHbIX KJiapKOB BbUIBJieHbI B aBTOHOMHbIX JiaH.z:i;lllacpTax )J;JIH py.z:i;HbIX II 3JieMeHTOB

crryTHllKOB. B rro.z:i;q11HeHH1>1x JiaH.z:i;lllacpTax c pa3JI11qHo:M: cTerreHbIO ,lJ;JIH 113yqaeM1>1x 

o6neKTOB OTMeqaeTCH yaeJIWieH11e KOHUeHrpau1111 XaJibKOcpllJibHbIX 3JieMeHTOB. 

y CTaHOBJieHO, qTo aKKyMyJIHUllH TH)l(eJibIX MeTaJIJIOB II MeTaJIJIOll,lJ;OB rrpe11MylIJeCTBeHHO 

CBH3aHa c cpopM11pOBaHlleM rrp11pO,Z1;HO-TeXHOreHHbIX cop6u110HHO-ce.z:i;11MeHTau;110HHbIX 

JiaTepaJI1>H1>1x 6ap1>epoa. HaJI11q11e xeMocop6u1160HH1>1x, rJieea1>1x, opraHoM11HepaJI1>H1>1x, 

lIIeJioqHbIX II KllCJibIX 6ap1>epoB cpopM11pyeT IIOJill3JieMeHTHbie TeXHOreHHbie 

reox11M11qecK11e aHOMaJI1111. Pa.z:i;11aJI1>HaJI .z:i;11cpcpepeHu;11au;11H BaJIOBoro co.z:i;ep)l(aHHH 

TH)l(eJibIX MeTaJIJIOB II MeTaJIJIOll,lJ;OB orrpe.z:i;eJIHeTCH cpopM11poBaH11eM xeMoco6pu;110HHOro 

rre.z:i;oreox11M11qecKro 6ap1>epa. 

B r Jiase 5 Ha ocHoBe aHaJill3a co.z:i;ep)l(aHHH M11Kpo3JieMeHTOB B opraHax 6epe31>1 

IIJIOCKOJillCTHOH, JillCTBeHHllUbl c11611pcKOH II TOIIOJIH r116p11.z:i;Horo T11MocpeeBbIM ll.B. 
BbUIBJieHa cpOHOBaJI 611oreOXHMWieCKaJI crreu;11aJI113ao;llH pacTeHllH. ~eBeCHbie pacTeHllH 

aKKyMyJI11pyIOT, B OCHOBHOM, KaTllOHoreHHbie 3JieMeHTbI. Cpe.z:i;11 aHllOHOreHHbIX 

3JieMeHTOB MaKCllMaJibHbie KOHUeHrpau1111 xapaKTepHbI )J;JIH W 11 Mo. Ha1160JI1>lllaJI 

rpaHccpopMao;llH XllMllqecKoro COCTaBa pacTeHllH Ha6JIIO,l1;aeTCH B pa:M:oHe r. 3aKaMeHCK II 

rrpOHBJIHeTCH He TOJibKO 3Haq11TeJibHbIM rrpeBbillleHlleM MeCTHOro cpoHa (OT 2 .z:i;o 86 pa3 ), 

HO II yaeJIWieHlleM B .z:i;eCHTKll pa3 K03cpcp11u11eHTa aKporreTaJibHOCTll, CMeHe xapaKTepa 

pacrrpe.z:i;eJieHHH Cr 11 Ni. 
B r JiaBe 6 rrpllBO,lJ;llTCH 3KOJIOro-reOXHMWieCKaJI ou;eHKa COCTOHHllH rroqBeHHOro 

IIOKpoBa II .z:i;peBeCHOH paCTllTeJibHOCTll ropHOIIpOMblllIJieHHbIX u;eHrpOB. c 
11crroJI1>30BaH11eM cyMMapHoro rroKa3aTeJIH 3arpH3HeHHH Zc 11 llHTerpaJI1>Horo rroKa3aTeJIH 

3arpH3HeHllH l!II3 aBTOpOM BbI,lJ;eJieHbI Tepp11Top1111 c qpe3BbJqa:M:Ho orracHOH CTerreHbIO 

3arpH3HeHHH. C.z:i;eJiaHhI peK0MeH.z:i;au1111 o rrepaooqepe.z:i;HocT11 11 a11.z:i;ax 

rrp11po.z:i;ooxpaHHbIX MeporrpllHTllH, Heo6XO,l1;11MOCTll 3KOJior11qecKoro MOHllTOpllHra. 

Ou;eHKa 3KOJIOrWieCKoro COCTOHHllH paCTllTeJibHOCTll BbIIIOJIHeHa Ha OCHOBe 

aHaJill3a K03cpcp11u11eHTOB 611oreOXHM11qecKOH rpaHccpopMau;1111 II ,lJ;OIIOJIHeHa 

COOTHOllleHlleM 3JieMeHTOB, BbUIBJIHIOlIJllX HapyllleH11e cpoTO- II 

cpepMeHTOCllHTe311pyIOlIJllX rrpoueccoB, II HaKOIIJieHllH XHMWieCKllX 3JieMeHTOB B 

pa3JI11qH1>1x opraHax pacTeH11:M:. Ha1160JiblllaJI 611oreoXHMWieCKaJI rpaHccpopMao;HH 

BbUIBJieHa B r. 3aKaMeHCK. 0THOllleH11e Fe/Mn, Pb/Mn, Cu/Zn 11 yaeJI11qeH11e 

co.z:i;ep)l(aHllH M11Kp03JieMeHTOB B aCCllMllJillPYIOlIIllX opraHax CBll,lJ;eTeJibCTByeT 06 



yrHeTeHHOM COCT051HIUi ,z:i:peBeCHhIX pacTeHliH Ii TexHoreHHOM xapaKTepe 3TliX 

li3MeHeHliH Ha TeppliTOplili o60liX ropHOIIpOMhIIIIJieHHhIX :u;eHrpOB. 

B 3aKJII0qeH1ili rrepeqlfcJieHhI ocHOBHhie pe3yJihTaThI ,n:MccepTa:u;Mli. 

HaM6oJiee CliJihHhIMli cTopoHaMli ,n:MccepTa:u;MoHHoro liCCJie,n:oaaHli51 .sIBJI.sIIOTC.sI: 

1. Ilpoae,n:eHMe corrp.sI)l(eHHoro aHaJili3a rroqaeHHhIX Ii 6MoreoxMM1fqecKMx 

liCCJie,n:oBaHliH, qTo 06ecrreq1faaeT BhICOKYIO Ha,[(e)l(HOCTh IIOJiyqeHHhIX pe3yJihTaTOB. 

AaTop rpaMOTHO Ii JIOrlfqHO o6o6:w;MJI MaTepliaJihI co6cTBeHHhIX liCCJie,n:oaaHMii Ii 

JIMTepaTypHhie ,n:aHHhie. 

2. IlpMMeHeHMe cTaTMCTlfqecKoro aHaJili3a ,n:JI51 Bhl51BJieHli51 rrapareHerlfqecKMX 

acco:u;Ma:u;liH: 3JieMeHTOB Ii pOJili IIplipO,n:HhIX Ii aHrporroreHHhIX cpaKTopoB, 

orrpe,n:eJI5IIOIII;liX rrpocTpaHCTBeHHOe pacrrpe,n:eJieHMe 3JieMeHTOB. 

3. HcrroJih30BaHMe pa3JI1fqHhIX rroKaJaTeJieH: reoXMMlfqecKoH: Ii 6MoreoxMM1fqecKoi1: 

rpaHccpopMa:Qlili liCCJie.n:yeMhIX paiiOHOB c o:u;eHKOH liX 3cpcpeKTliBHOCTli. 

4. llllipOKOe liCIIOJih30BaHlie KapTorpacplfqeCKOro MaTepliaJia rrpli Bli3YaJili3a:u;lili 

pe3yJihTaTOB, qTo II03BOJiliT B ,[(aJihHeiiIIIeM liCIIOJih30BaTh ,n:aHHhIH cpaKTlfqecKMH: 

MaTepliaJI ,[(JI51 pa3pa60TKli peKOMeH,n:a:u;liH: no yJiyqIIIeHlilO 3KOJIOrlfqecKOH CliTya:u;lili B 

liCCJie,n:yeMhIX ropHOIIpOMhIIIIJieHHhIX paiioHax. 

BnmeJI.sI.sI rpaMOTHoe, JIOrlfqHOe Ii rrocJie,n:oaaTeJihHOe li3JIO)l(eHMe K pa6oTe 

liMeIOTC51 p51,l1; 3aMeqaHliH: 

1. B ,n:MccepTa:u;Mli oTcyTcTayeT o6ocHoBaHMe Ii rrepeqlfcJieHMe 3JieMeHTOB, 

BXO,[(.sIIIJ;liX B rpyrrrry T.sI)l(eJihIX MeTaJIJIOB Ii MeTaJIJIOli,[(OB. KpoMe 3Toro, B rJiaBe 5, rrpli 

aHaJili3e XlfMifqecKoro cocTaaa ,z:i:peaeCHhIX pacTeHMii, aaTop paccMarpMBaeT y)l(e rpyrrrry 

MliKp03JieMeHTOB, qTo He corJiacyeTC51 c Ha3BaHlieM ,[(liCCepTa:Qlili Ii 3a,z:i:aqaM1i 

liCCJie,n:oBaHli51. 

2. B 3a,z:i:aqax liCCJie,n:oaaHli51 ,n:MccepTaHT yKaJaJI BhrnBJieHMe OCHOBHhIX TliIIOB 

reOXliMlfqecKMX 6aphepoB Ii li3MeHeHlie liX eMKOCTli rrpli TeXHOreHHOM B03,n:ei1:CTBlili. 

0,n:HaKo o:u;eHKa eMKOCTli reOXliMlfqecKMX 6apbepoB, KOTOpa.sI rro,z:i:pa3yMeaaeT 

KOJilfqecTBeHHYIO xapaKTepliCTMKy, He rrpoae,n:eHa. Ha cTpaHM:u;ax 100 Ii 102 rrpliBO.[(liTC.sI 

yTaep)l(,n:eHMe, qTo eMKOCTh TexHoreHHoro reoXMMlfqecKoro 6apnepa yaeJilfqlfaaeTc.sI. 

3. Ilpli HaJIIfqlflf cp1i1Ih1]Ja:QliOHHhIX CTOKOB XBOCTOxpaHliJiliIII; Ii OTBaJIOB 

3arp513HeHHhie II0,[(3eMHhie BO,[(hl rrpli 6JI1i3KOM 3aJieraHlili liJili IIJIOIIJ;a,[(HOH pa3rpy3Ke 

MOryT cpopMiipOBaTh B rroqaax TeXHoreHHhie reOXliMlfqecKMe aHOMaJilili, oco6eHHO B 

,n:OJIMHax peK. PoJih ,n:aHHoro cpaKTopa yaeJilfqlfaaeTc.sI B apM,n:HhIX JiaH,n:IIIacpTax. TeM He 

MeHee, aBTOpOM ,n:aHHa.sI II031i:Qli51 He paCCM01]JeHa. 

4. Cy:w;ecTayeT HeKoTopoe pacxo)l(,n:eHMe Bhrno,z:i:oa B TeKcTe aaTopecpepaTa Ii 

3aKJI10qeHli5I B ,[(liCCepTa:u;lili. 

TeM He MeHee, yKaJaHHhie He,n:ocTaTKM He CHlf)l(aIOT HayqHoro ypoBH.sI 

,[(liCCepTa:QliOHHOro liCCJie,[(OBaHli51, a pe3yJihTaThl pa60Thl ,n:aIOT OCHOBaHlie ,[(JI51 ee 

IIOJIO)l(lfTeJihHOH o:u;eHKli. 

3aKJIJO'leuue 
Pa6oTa rrpe,n:cTaBJI.sieT co6oH: 3aaepIIIeHHoe liCCJie,n:oaaHMe Ii cooTBeTcTayeT 

crre:u;MaJihHOCTli 25.00.23 - cp1i31fqecKa.sI reorpacp1i51 Ii 6Moreorpacpli51, reorpacpli51 rroqa Ii 

reoxMMli51 JiaH,n:IIIacpTOB. OcHOBHhie 3TarrhI pa6oThI, BhIBO,[(hI Ii pe3yJihTaThI 

rrpe,n:cTaBJieHhI B aaTopecpepaTe. Orry6JIMKOBaHHhie aaTopoM pa6oThI ,z:i:ocTaToqHo rroJIHO 

pacKpbIBaIOT co,z:i:ep)l(aHlie ,[(liCCepTa:u;liOHHOro liCCJie,[(OBaHli51. 



):(HccepTan;IDI cooTBeTCTByeT TPe6osaHH51M IIono:>KeHIDI BAK PoccHH, 
rrpeJJ:n51BJI51eMnIM K KaHJJ:HJJ:aTCKHM .n:HccepTan;IDIM. AsTop .n:HccepTan;HH HsaH 
B51qecnasosw::1 THMo<Pees 3acny:>KHBaeT rrpHcy:>K.n:eHH:e yqeHoii cTerreHH KaHJJ:HJJ:aTa 
reorpa<PH:qeCKHX HayK no crren;HaJibHOCTH 25.00.23 - <l>H3HqecKa51 reorpa<l>IDI H 
6H:oreorpa<l>IDI, reorpa<l>IDI rroqs H reoxHMIDI naH.n:IIIa<l>ToB. 

0T3bIB rro.n:roTOBHJIH: 
Xaii:py JIHHa EJieHa AJieKcaHJJ.pOBHa 
Be.n:yrn:Hii HayqHbIM COTPYJJ:HHK EcTeCTBeHHOHayqHoro 
HHCTHTYTa <l>e.n:epaJibHOro rocy.n:apCTBeHHOro 610.n::>KeTHOro 
o6pa30BaTeJibHOro yqpe)KJJ:eHIDI BbICIIIero o6pa30BaHIDI 
«IlepMCKHM rocy.n:apCTBeHHbIM HaU:HOHaJibHbIM 
HCCJie.n:osaTeJibCKHM YHHBepCMTeT», K.LH., .n:on;eHT 
614990, r.IIepMn, yn. feHKeJI51 4. 

Ten. +7(342)2396736, khayrulina@psu.ru 

31 51HBap51 2017 r. 

0T3nIB paccMO'I'peH M o.n:o6peH Ha 3ace.n:aHHM YqeHoro coseTa EcTeCTBeHHOHayqHoro 
HHCTMTYTa IIepMCKoro rocy.n:apcTBeHHoro HaU:MOHaJinHoro Mccne.n:osaTeJinCKoro 
yHMBepcMTeTa B KaqecTBe OT3nrna se.n:yrn:eii opraHM3an;MM M yTsep:>K.n:eH rrpoTOKOJIOM .N°Q 1 
OT 26 51HBap51 2017 r. 

MCCJieJJ:OBaTeJibCKHM YHMBepCMTeT>>, 
.n:.r-M.H., .n:on;eHT 
614990, r.IIepMn, yn. feHKeJI51 4. 
Ten.+7(342)2396408 bs.Hq HayMoB 

Ivan
Прямоугольник

Ivan
Прямоугольник


