
OT3biB 

o<PIUJ;I1aJibHOrO OIUIOHeHTa Ha ,[(llCCepTaiJ;llOHHYIO pa6oTy 

IloJieTaeBon Bepbi llropeBHhi 

«feo3KonorHqecKa51 ou;eHKa corrp51)KeHHhiX cpe,n «Bo,na- ,noHHbie OTJlO)KeHH51» 

ll reOXllMllqeCKllll OTKJlllK KpyrrHOH BO,[(HOH CllCTCMbl Ha aHrporroreHHOe B03,[(eHCTBlle 

(p. AHrapa 11 KaCKa,n ee BO,[(OXpaHllJllliu;)», rrpe,ncTaBJlCHHYIO Ha COllCKaHHe 

yqeHoH: cTerreHH ,noKTopa reonoro-MHHepariorHqecKHx HayK 

no crreu;HaJihHOCTH 1.6.21.- feo3Konorl151 

AinyaJihHOCTh pa6oTbi B.H. IToneTaesoH: He Bhl3biBaeT coMHeHH51-. ITpe)K,ne scero, 

3TOMY crroco6cTsyeT caM o6beKT Hccne,noBaHH51 - peKa AHrapa H KacKa,n ee 

so,noxpaHHnHm. 3To H caMa AHrapa, e,nHHCTBeHHa51 peKa, BhiTeKaiOiu;a51 H3 03epa EaH:KaJI 

- yHHKaJihHbiH: rrpHpo,nHhiH: o6beKT, rpe6yiOmHH: H3yqeHH51 ero 3BOJ1IOIJ;llll B ycnoBH51X 

aHrporroreHHOro B03,[(eHCTBI151. )TO ll COCTaBJ15110Iu;lle C,[(llHYIO CllCTeMy C AHrapoif 

BO,[(OXpaHHJllliu;a, B03HllKHOBCHlle KOTOpblX CB513aHO CO CTpOHTCJlbCTBOM KpyrrHeifrnero 

B PoCCllll KOMIIJlCKCa rH,np03J1CKrpOCTaHIJ;llH, HrpaiOmero Ba)KHCHIIIYIO pOJlb B 

o6ecrreqeHHH ycToifqHBOCTH 3HeprocHcTeMhi crpaHbi. B CB513H co 3HaqHMOCThiO H 

M3CIJJTa6HOCTbiO 06beKTa llCCJle,[(OBaHI151 OIJ;eHKa COBpeMCHHbiX fll,[(pOXllMllqecKHX 

OC06eHHOCTeif BO,[(OCMOB AHrapCKOH CllCTCMbl ll CTerreHll aHrporroreHHOH Harpy3Kll Ha 

HllX rrpe,ncTaBJ151eTC51 aKTYaJibHOH 3a,naqeif, OT perneHI151 KOTOpOH cymecTBeHHO 3aBHC51T 

HarrpaBJleHHOCTb ll IlO,[(XO,[(bl K perneHHIO MHOfllX 3KOJ10fllqeCKHX ll COIJ;llaJibH0-

3KOHOMllqecKHX rrpo6JleM. 

Cne,nyeT OTMCTllTb MHOroo6pa3He Ba)KHbiX ll llHTepeCHbiX 3a,naq, KOTOpbie pernaeT 

aBTOp B paMKaX ,[(llCCepTaiJ;llOHHOfO llCCJle,[(OBaHI151: o6Iu;He BOIIpOCbl rpaHC<i>OpMaiJ;llll 

BO,[(HbiX 3KOCllCTeM IIpll rrepexo,ne peqHoro pe)KHMa B pe)KllM BO,[(OXpaHHJllliu;; 

He06XO,[(llMOCTb yqeTa pa3H006pa3I151 aHrporroreHHOfO B03,[(eHCTBI151 CO CTOpOHbl KaK 

rrpoMbiiiiJleHHhiX rrpe,nrrpl151THH:, TaK H ropo,ncKHx arnoMepau;HH:, a TaK)Ke BJ1H51HH51 

JleC03arOTOBHTeJlbHOH ,ne51TeJlbHOCTH; <PopMHpOBaHHe reOXllMllqeCKllX 6apbepos; 

Bbipa60TKa KpHTepHeB ,[(J151 OIJ;eHKll 3KOJ10fllqecKOfO COCT051Hll51 IIpllpO.[(HO

aHrpOIIOreHHOH CHCTeMbi. Henh351 He ou;eHHTh orpoMHbiH o6beM <PaKTHLieCKoro 

MaTepHaria H KOMrrneKCHbiH: xapaKTep pa6oT. IToMHMO rrpose,neHH51 KnaccHqecKHx 

fll,[(pOXllMllqecKHX llCCJle,[(OBaHllll ( IIpllqeM MHOfOJleTHllX), BKJlJOqaJOiu;llX OIIpe,neJleHHe 



MaKpO- If M.H:KpOKOMnOHCHTOB B nOBCpXHOCTHbiX If npH.IJ:OHHbiX BO,n:ax p. AHrapbi If 

qeTbipex BO.IJ:OXpaH.H:JIHIII, aHaJI.H:3Hp0BaJI.H:Cb TaiOKe nopOBbiC BO.IJ:bl, 06III.H:C CO.IJ:Cp)l(aH.H:51 

If <):>opMbi HaXO)I(.IJ:CH.H:51 3JICMCHTOB B .IJ:OHHbiX OCa,n:KaX Ha yqacTKaX BO.IJ:OXpaHHJIHIII C 

Ha.H:60JibiiiCH aHTPOnoreHHOH Harpy3KOH. TaKOH KOMnJieKCHbiH no,n:xo,n: n03BOJI.H:JI 

aBTOpy c<):>opMHpOBaTb npe,n:cTaBJICH.H:C 06 ycToifqlfBOCT.H: If .H:3MeHqlfBOCT.H: BO.IJ:HOH 

C.H:CTCMbi B IICJIOM If ycTaHOB.H:Tb pOJib CC.IJ:.H:MCHTaii.H:OHHOrO reOX.H:M.H:qecKOrO 6apbepa; 

npOBCCT.H: 01ICHKY KaqeCTBa BO.IJ: C yqeTOM pa3JilfqHbiX <):>aKTOpOB .H:X <):>opMHpOBaHH5I; 

060CHOBaTb 1ICJICC006pa3HOCTb np.H:MCHCH.H:51 perHOHaJibHbiX Kp.H:Tep.H:CB .IJ:JI51 

3KOJIOr.H:qecKOrO HOpMHpOBaH.H:51 If npHpO,n:OnOJib30BaHH51. 

HayqoaH HOBH3Ha .IJ:.H:CCCpTaii.H:OHHOH pa60Tbi 3aKJIIOqaeTC51 B CJIC.IJ:YIOIIICM: 

BnepBbie Ha cospeMeHHOM HayqHo-MeTo,n:.H:qecKoM ypoBHe BhmonueH ,n:eTanhHhiH 

aHaJIH3 npocTPaHCTBCHHO-BpeMeHHOH .IJ:.H:HaMHKH rH,n:poxHM.H:qecKoro cocTaBa p. AHrapbi 

H KacKa,n:a ee so.n:oxpaH.H:JIHIII. 

Bhi51BJICHhi yqacTKH AHrapcKoH: BO.IJ:HOH CHCTCMhi, no.n:sepraiOIIIHCC51 Ha.H:6oJibiiieH: 

aHTPOnoreHHOH Harpy3KC, If nOKa3aH BKJia,n: OCHOBHbiX <):>aKTOpOB <):>opMHpOBaHH51 

rH,n:pOX.H:M.H:qecKOrO COCTaBa 3T.H:X npHpO,n:HO-aHTPOnOrCHHbiX BO.IJ:OCMOB. 

I10Ka3aHO, qTo o6pa30BaHHbiC nOCJIC 3aperyJIHpOBaH.H:51 peK.H: reOX.H:M.H:qeCK.H:C 

6apbepbl npemiTCTBYIOT pacnpOCTpaHCH.H:IO 3JICMCHTOB TCXHOrCHHOrO npOHCX0)1(.IJ:CH.H:51 

no aKBaTopHH so.n:oxpaH.H:JIHIIIa. 

060CHOBaHa B03MO)I(HOCTb .H:CnOJib30BaH.H:51 pe3yJibTaTOB rH,n:pOX.H:M.H:qecKMX 

.H:ccne.n:osaHHH HCTOKa p. AHrapbi B KaqecTBe HH.IJ:.H:KaTopHbiX reoxHM.H:qecKHX 

Kp.H:TCp.H:CB. 

TeopeTaqecKaH JuaqHMOCTh pe3yJihTaTOB Mccne.n:osaH.H:51 3aKJIIOqaeTC51 B 

Bbl51BJICH.H:.H: pa3JI1fqlf5J If CXO.IJ:CTBa rH,n:pOX.H:MJ1qecKHX OC06CHHOCTCH If .H:X 

npOCTPaHCTBCHHO-BpCMCHHOH .IJ:.H:HaM.H:K.H:, a TaiOKe 3aKOHOMCpHOCTCH pacnpe,n:eJICH.H:51 

X.H:M.H:qecKMX 3JICMCHTOB B C.H:CTCMC «BO,n:a - .IJ:OHHbiC OTJIO)I(CH.H:51» .IJ:JI51 peK.H: AHrapbi If 

KaCKa,n:a ee BO.IJ:OXpaHHJIHIII, npe,n:cTaBJI51IOIIIHX C060H KOMnJICKC C.IJ:.H:HbiX no CBOCMY 

npo.H:CXO)I(.IJ:CHHIO npHpo,n:Ho-aHTponoreHHbiX npecHOBO.IJ:HbiX 3KOCMCTeM. CosoKynHOCTh 

noJiyqeHHhiX pe3yJibTaTOB npe,n:CTaBJI51CT C060H MCTO.IJ:OJIOr.H:qecKyiO If MCTO,n:.H:qecKyiO 

2 



OCHOBY LJ:JI5I aHaJUi3a ¥I ITpOrH03a COCT05IHWI BOLJ:HhiX 3KOClfCTeM, ITOLJ:BepraiOIU¥IXC5I 

aHTPOITOreHHOMY B03LJ:ei1cTBlfiO pa3JIJfqHOH lfHTeHClfBHOCTlf. 

IIpaKTH"'ecKaB JHa"'HMOCTh ¥Iccne.n:osaH¥I5I 3aKJiroqaeTcJI, ITpe)K.n:e scero, B 

KOMITJieKCHOH, OCHOBaHHOH Ha pe3yJihTaTaX MHOrOJieTHlfX Ha6JIIOLJ:eH¥IH ¥I COBpeMeHHhiX 

aHaJilfTJfqeCKlfX LJ:aHHhiX.l. OIIeHKe 3KOJIOro-reOXI1MI1qecKoro COCTO~HI15I YHMKaJihHOH 

AHrapcKoi1 BOLJ:HOH cMcTeMhi. Eme OLJ:HI1M Ba)KHhiM c ITpaKT¥IqecKoi1 ToqKlf 3peHI15I 

aCITeKTOM pa60Thi 5IBJI5IeTC5I ITpe.D:JIO)KeHHaJI 11 060CHOBaHHa5I aBTOpOM KOppeKTMpOBKa 

cymecTBYIOIUMX TPe6osaH¥Ii1 B o6nacn:I HOpMMposaHJ:IJI ypoBHeH: 3arp5I3HeHJ:I5I 

oKpy)Karomei1 cpe.n:hi, liTO JIBJIJieTcJI CTPaTer¥IlieCK¥I Ba)KHhiM LJ:JIJI BOLJ:HhiX o6neKTOB 

Eai1:Kano-AHrapcKoi1 so.n:Hoi1 cMcTeMhi - YHI1KaJihHoro pe3epsHoro <PoH.n:a ITO 3aiTaca:rvr 

ITpecHhiX ITJ:ITheBhiX so.n:. Cne.n:yeT OTMeTMTh, liTO liaCTh pe3yJihTaToB 11ccne.n:osaH¥IH y)I<e 

BOIIIJia B 3aperJ:ICTPI:IPOBaHHYIO ITpOCTPaHCTBeHHYIO 6a3y .n:aHHhiX «HeopraHJ:IlieCI<l:Ie 

3arp5I3H¥ITeJIJ:I B CTOI<e 03. Eai1Kan». 

,l(OCTOBepHOCTb pe3yJihT3TOB HCCJie)J.OB3HHSI ITOLJ:TBep)l<LJ:aeTC5I 

ITpe.n:cTaBJ:ITeJihHOCThiO <PaKTMqecKoro :rvraTep11ana, rronyqeHHoro Ha HaTypHhiX o6neKTax 

If ITpoaHaJIJ:I31:IposaHHOro B aKKpe.n:J:ITOBaHHOM aHanl:ITJ:IliecKoM oT.n:ene HfX CO P AH ITO 

arrecToBaHHhiM MeTOLJ:J:IKaM. Pe3yJihTaThi pa6oT OTPa)KeHhi B OT"'eTax ITO p5ILJ:Y ITpoeKTOB, 

B liMCJie KOTOphiX TeMhi roc3a.n:aH¥I5I HfX CO P AH, rocy .n:apcTBeHHhie KOHTPaKThi , a 

TaK)Ke ITpOeKThi, ITOLJ:LJ:ep)KaHHhie aBTOpl:ITeTHhiMI:I HayliHhiMlf <!>OHLJ:aMJf 11 

opraH¥I3aiii:I5IMI:I. 0CHOBHbie HayliHbie ITOJIO)KeHJ:I5I pa60Thi HeOLJ:HOKpaTHO 

LJ:OKJiaLJ:biBaJII:ICh If 06Cy)KLJ:aJI¥ICh Ha Me)KLJ:yHapOLJ:HhiX, BCepOCCI:IHCKlfX If perMOHaJihHhiX 

KOH<!>epeHIII:I5IX. Ilo MaTepl:IaJiaM .ll:lfCCepTaiilflf OITy6JI¥IKOBaHbi 32 CTaThlf B 

peiieH3¥IpyeMhiX 113LJ:aHI15IX 113 ITepeliHJI BAK 11 6 a3 III1T11posaH¥I5I WoS 11 Scopus, 2 

pa60Thi - B KOJIJieKTMBHhlX MOHOrpa<PI15IX, 1 pa6oTa - B f ocy .n:apCTBeHHOM LJ:OKJia.n:e. 

,lJ;J:IccepTaiii:I5I COCTOI:IT ¥!3 BBe.D:eHJ:IJI, 5 rJiaB, co.n:ep)KMT 279 CTPaHI:III, B TOM "'lfCJie 

53 pMCYHKa, 53 Ta6JII:IIIhl, CITI1COK JIJ:ITepaTyphi ¥!3 3 58 HaJ:IMeHOBaHMHlf 2 ITp¥IJIO)KeH¥I5I. 

IlepBhie LJ:Be rJiaBbl 5IBJI5IIOTC5I BBOLJ:HhiMI1. B rJiaBe 1 aBTOp ITp11BOLJ:lfT OCHOBHhie 

xapaKTepl:ICTJ:IKJ:I o6neKTOB Mccne.n:osaHMJI - p. AHraphi ¥I KacKa.n:a ee so.n:oxpaHJ:IJIMJ.U. 

rJiaBa 2 ITOCB5IJ.UeHa OITJ:ICaHMIO MeTOLJ:OJIOrlfl:I l:ICCJieLJ:OBaH¥!5! ¥I 063opy lfCITOJih30BaHHhiX 

MeTOLJ:OB. 0Ha HaliJ:IHaeTC5I C l:I3JIO)KeHI15I OCHOBHhiX ITOLJ:XOLJ:OB K J:I3ylieH¥IIO COCT05IH¥!5I 

BOLJ:HhiX 3KOCI1CTeM (KpaTKlfH 0630p JIMTepaTyphi), 3a Hl:IM CJie.n:yeT aHaJI¥!3 CTeiTeHJf 

3 



113ylieHHOCT11 C06CTBeHHO AHrapCKOM BOJJ:HOM C11CTeMbl, OIIMCaH11e cpaKT11lieCKOfO 

MaTepmUia, IIOJIO)l(eHHOfO B OCHOBY JJ:11CCepTaU110HHOM pa60Tbl, 11, HaKOHeU, 

IIOCJieJJ:OBaTeJibHOe rrepeli11CJieH11e 11 KpaTKa5I xapaKTep11CT11Ka MeTOJJ:OB OT60pa 11 

IIOJJ:fOTOBK11 rrpo6 K aHaJI113y, MeTOJJ:OB CaMOfO aHaJI113a 11 KOHTPOJI5I KalieCTBa 

pe3yJibTaTOB 113MepeH11M, IIp11MeH5IeMOfO B pa60Te MeTOJJ:a cp11311KO-X11M11lieCKOf0 

MOJJ:eJI11poBaH115I 11 11CIIOJib30BaHHbiX asTopoM 11HJJ:eKCOB 3arp5I3HeHI15I. B cJie.n:yiOW:I1X 

rJiasax 3-5 113JIO)l(eHbi co6cTBeHHO pe3yJibTaTbi JJ:11CcepTaU110HHOi.f pa6oTbi. Ka)l(JJ:a5I 

rJiaBa 3aKaHli11BaeTC5I KpaTK11M pe3IOMe, liTO OlieHb y.n:o6HO JJ:JI5I BOCIIp115ITI15I 60JibiiiOf0 

MaCC11Ba pa3HOIIJiaHOBbiX JJ:aHHbiX. 

r J1383 3 ( CaMa5I 60Jibiiia5I 110 06beMy) Ha3biBaeTC5I " flpOCTPaHCTBeHHO-BpeMeHHa5I 

li:11HaM11Ka f11JJ:pOX11M11lieCKOfO COCTaBa AHrapCKOM C11CTeMbi". B Hei.f IIOCJieJJ:OBaTeJibHO 

paccMOTPeHbi r11.n:pox11M11liecK11e xapaKTep11CTI1K11 l1CTOKa p. AHrapbi , I1pKyTcKoro, 

EpaTcKoro, Y CTb-I1JI11MCKoro 11 EoryliaHcKoro so.n:oxpaH11JI11W:. B 3aB11Cl1MOCT11 oT 

rrocTaBJieHHbiX 3aJJ:ali B rrpo6ax BOJJ:bi orrpe.n:eJieHhi rJiaBHbie 110Hbi, M11Kpo:meMeHTbi, 

611oreHHhie KOMIIOHeHTbi , opraHI1liecKoe semecTBO, cpeHOJibi , HecpTerrpo.n:yKTbi, Copr. B 

:noi.f maBe aBTOpOM rrpose.n:eH aHaJII13 IIpOCTPaHCTBeHHO-BpeMeHHOM J1:11HaMI1K11 

fi1JJ:pOX11M11lieCKMX IIOKa3aTeJiei.f 11 Ha ero OCHOBe BbHIBJieH BKJiaJJ: OCHOBHbiX cpaKTOpOB B 

cpopM11posaH11e pe)l(11Ma pacTsopeHHbiX semecTB JJ:JI5I Ka)l(.n:oro 113 so.n:oeMoB AHrapcKoi.f 

BOJJ:HOM C11CTeMbl. flp11 3TOM paCCMOTPeHbl KaK IIp11pOJJ:Hbie cpaKTOpbi ( CTOK 03. Eai.fKaJI, 

IIOJJ:3eMHbie BOJJ:bl), TaK 11 aHTPOIIOreHHbie (KpyiiHbie TeXHOreHHbie 11CTOliH11K11 -

Y COJibCKa5I 11 EpaTcKa5I rrpOMbiiiiJieHHbie rrpOMbiiiiJieHHOi.f 30Hbi, Jieco3aroTOBI1TeJibHa5I 

.n:e5ITeJibHOCTb). IToJiylieHHbie pe3yJibTaTbi rro3BOJI11JI11 asTopy ccpopMyJI11posaTb rrepsoe 

3aW:11W:aeMOe IIOJIO)KeH11e. Ero o60CHOBaHHOCTb He Bbl3biBaeT H11 MaJiei.fiiiero COMHeH115I, 

HO cpopMyJI11pOBKa rrpeJJ:CTaBJI5IeTC5I Hey.n:aLJ.HOM - CJI11IIIKOM o6mei.f, HeKOHKpeTHOM 11 

IIOTOMY Tp11B11aJibHOi.f: " AHaJII13 IIpOCTpaHCTBeHHO-BpeMeHHOM JJ:11HaMI1K11 Xl1Ml1LJ.eCKOfO 

COCTaBa BOll: 11 113yLJ.eH11e cpaKTOpOB cpopM11pOBaH115I AHrapCKOM C11CTeMbi IIOKa3aJI11, liTO 

Ka)l(JJ:biM BOJJ:OeM 11MeeT CB011 f11JJ:pOX11M11lieCKMe OC06eHHOCT11, o6yCJIOBJieHHbie 

IIOCTYIIJieH11eM 3JieMeHTOB 113 IIp11pOJJ:HbiX 11 aHTPOIIOreHHbiX 11CTOliH11KOB". 

CJieJJ:yiOW:11e Tp11 3aW:11W:aeMbie IIOJIO)l(eHI15I OCHOBaHbl Ha pe3yJibTaTaX, 

rrpeJJ:CTaBJieHHbiX B rJiaBe 4, KOTOpa5I Ha3biBaeTC5I " <PaKTOpbi, OIIpe.n:eJI5IIOW:11e 

M11rpaU110HHbie IIOTOK11 3JieMeHTOB, 11 IIpOUeCCbl CaMOOli11W:eH115I B rrpeCHOBOJJ:HOM 

C11CTeMe". IToJiyLJ.eHHhie asTopoM .n:aHHbie o pacrrpe.n:eJieH1111 11 cpopMax HaXO)l(JJ:eH115I 
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XMMMlJeCKMX 3JieMeHTOB B .IJ:OHHbiX OTJIO)KeHM51X M 0 COCTaBe IIOpOBbiX BO.D:, II03BOJIMJIM 

Bbi.IJ:eJIMTb .IJ:Ba HaM6orree 3HaliMMbiX .LJ:JI51 AHrapCKOll BO.D:HOll CMCTeMbi reOXMMMlleCKMX 

Ce.IJ:MMeHTai..J;MOHHbiX 6apbepa, Ha KOTOpbiX IIpOMCXO.IJ:MT OCa)K.IJ:eHMe B3BeiiieHHOfO 

MaTepMarra, IIOCTYIIaiOI..IJ:efO C IIpOMbiiiiJieHHbiX TeppMTOpMll B COCTaBe CTOKa. 3.n:ecb 

TaK)Ke MO)KHO C.IJ:eJiaTb 3aMelJaHMe K <)_JopMyiiMpOBKe 3aiiiMI..IJ:aeMbiX IIOJIO)KeHMll -

BTOporo M TpeThero . 06a OHM IIOCB51IIIeHbl reOXMMMqeCKMM 6apbepaM, OIIpe.LJ:eJI51IOIIIMM 

MMrpau;MIO 3JieMeHTOB M YCTOllqlfBOCTb IIpMpO.IJ:HO-aHTpOIIOreHHbiX BO.IJ:OeMOB. ABTOp 

OTMeqaeT .IJ:B051KYIO pOJib Ce.IJ:MMeHTai..J;MOHHbiX 6apbepoB, C O.D:HOll CTOpOHbi, 

HaKaiiJIMBaiOIIIMX XMMMlleCKMe 3JieMeHTbi aHTpOIIOfeHHOfO rrpOMCX0)K.IJ:eHM51 M 

rrpeii51TCTBYIOIIIMX MX pacrrpocTpaHeHMIO IIO aKBaTOpMM BO.D:OeMa, a C .n:pyroil CTOpOHbi, 

51BJI51IOIIIMXC51 3KOJIOflfqecKM OIIaCHbiMM o6neKTaMM C IIOTeHI..J;MaJIOM HeraTMBHOfO 

IIpOJIOHfMpOBaHHOfO .IJ:ellCTBM51 Ha BO.D:HYIO cpe.n:y. C TOlJKM 3peHM51 OIIIIOHeHTa, 3TH .IJ:Ba 

3aiiiMIIIaeMbiX IIOJIO)KeHM51 MOfJIM 6bl 6hiTb 06ne.IJ:MHeHbl B O.IJ:HO, IIpMqeM, KaK M B CJiyqae 

rrepsoro 3aiiiMIIIaeMoro rrorro)KeHM51, )KeJiaTeJibHO c.n:erraTb <)JopMynMpOBKM 6orree 

KOHKpeTHbiMM - HaiipMMep, YKa3aTb, 0 KaKMX MMeHHO 6apbepHbiX 30HaX M.LJ:eT peqb, 

AHarrorMqHoe 3aMeqaHMe ( CJIMIIIKOM o6IIIa51 <)JopMyrrMpOBKa) MO)KHO c.n:erraTb 11 K 

qeTBepTOMY 3aiiiMIIIaeMOMY IIOJIO)KeHMIO, B KOTOpOM rrepeqMCJieHbl <}JaKTOpbl 

<)JopMHposaHM51 rropoBbiX so.n:. Heo6xo.n:HMO rro.n:qepKHYTh, qTo 3TH 3aMeqaHM51 HOC51T 

pe.n:aKI..J;MOHHblll XapaKTep - 060CHOBaHHOCTb BCeX 3aiiiMIIIaeMbiX IIOJIQ)KeHMll COMHeHMIO 

He IIO.IJ:Jie)KMT. 

3aKJIJOqMTeJibHa51 r JiaBa 5 IIOCB51IIIeHa OI..J;eHKe aHTpOIIOfeHHOfO B03.LJ:ellCTBM51 M 

MeTO.IJ:Ml!eCKMM acrreKTaM MOHMTOpMHra BO.IJ: AHrapCKOll CMCTeMbl. B Hell paCCMOTpeHbl 

OCHOBHbie IIO.IJ:XO.IJ:bl K OI..J;eHKe KaqecTBa BO.LJ: : O<}Jl1I..J;MaJibHO ycTaHOBJieHHhie 

HOpMaTMBHbie IIOKa3aTeJIM, rrpe.IJ:JIO)KeHHbie pa3JilfqHbiMl1 aBTOpaMM MH.IJ:eKCbl 

3arp513HeHM51. B pe3yJihTaTe asTopoM c<)JopMyrrMpoBaHo II51Toe 3ai..IJ:MIIIaeMoe rroJio)KeHMe 

- IIpe.IJ:JIQ)KeHO B KaqecTBe MH.LJ:MKaTOpHbiX reOXl1MMqeCKMX KpMTepMeB, OTpa:>I<aiOIIIMX 

IIp11pO.IJ:Hbie YCJIOBM51 <)_JopMMpOBaHM51 M II03BOJI51IOIIIMX o6neKTMBHO OI..J;eHMTb Bbi3BaHHbie 

aHTpOIIOreHHOll .IJ:e51TeJibHOCTbiO l13MeHeHM51 fM.D:pOXMMMqeCKOfO COCTaBa BO.LI:OeMOB 

AHrapCKOll CMCTeMbl, MCIIOJib30BaTb KOHI..J;eHTpai..J;MM MMKp03JieMeHTOB B BO.LI:e MCTOKa p. 

AHrapbi, rronyqeHHbie 3a .n:onrospeMeHHbill rrepMo.n: Ha6rrro.n:eHMll. 3To 3aiiiMIIIaeMoe 

IIOJIO)KeHMe TaK)Ke rrpe.IJ:CTaBJI51eTC51 IIOJIHOCTbiO 060CHOBaHHbiM; ero <)_JopMyiiMpOBKa 

3aMel!aHMil He Bhi3biBaeT. 
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fipH 06l.I(eM qpe3BbJqaiiHO 6rrarorrpiDITHOM 11 y6e,L(HTeJII>HOM BrreqaTJieHHH, 

KOTOpOe IIpOH3BO,L(HT ,L(HCCepTai.J,HOHHa5I pa6oTa, IIpH qTeHHH ee B03HHKaeT p5ILJ: 

He60JiblllHX BOIIpOCOB 11 3aMeqaHHll. 

1. frraBa 3 B HaH60JII>IIIell CTeiieHH HaCI>Il.I(eHa qJ1CJieHHhiMH ,L(aHHhiMH, H, 

B03M0)1(H0, 6biJIO 6I>I QOJie3HO B Ta6JIHI.J,aX C KOHI.J,eHTPai.J,H5IMH rrraBHhiX HOHOB 11 

MHKpOKOMIIOHeHTOB (Ta6rr. 3.1.1, 3.1.2 11 T.II.) IIpviBeCTH p5ILJ: IIOKa3aTeJieH, C KOTOpbiMH 

3TH KOHI.J,eHTpai.J,HH MO)I(HO 6biJIO 6I>I ,L(JI5I HariT5I,L(HOCTH Cpa3y cpaBHHTb. JTO MOfYT 6biTb 

II,[(K, HopMaTHBI>I WHO 11 ycpeLJ:HeHHI>Ie KOHI.J,eHTPai.J,HH MHKpOKOMIIOHeHTOB B peKax 

MHpa (KaK 3TO C,L(eJiaHO B rrrase 5, HO TOJibKO B O,L(HOll HTOfOBOll Ta6rr.5.1) IIJIIQC 

rrpHBe,L(eHHI>Ie B MOHorpa<l_JHH Weap4ee C. fl. TuopozeoxUMUR 30Hbl zunepzeHe3a. M: 

Heopa. ]998 KOHI.J,eHTpai.J,HH MaKpO- 11 MHKpOKOMIIOHeHTOB B peqHI>IX BO,L(aX. A BOT 

cpaBHeHHe C fi,[(K ,L(JI5I BO,L(OeMOB pbi60X035IllCTBeHHOfO (!) Ha3HaqeHH5I COCTaBa 

CTOqHhiX BO,L( Y COJihCKOll rrpOMhiiiiJieHHOll 30Hbl ( C.l 0 1) HJIH BO,L( KOJIJieKTOpHOll CeTH 

rrpeLJ:IIpH5ITH5I « Y COJiheXHMIIpOM» ( c.l22) rrpe,L(CTaBJI5IeTC5I, Ha060pOT, l13JIHIIIHHM. 

2. 0THOCHTeJibHO CXeMhi IIOCTa,L(HllHOll 3KCTPaKI.J,HH, HCIIOJih30BaHHOll B 

pa6oTe. HacKOJihKO HMeeT CMhiCJI B LJ:aHHOM crryqae orrpeLJ:eJieHHe BOLJ:opacTBOpHMOH 

<i_JpaKI.J,HH? Be,L(b ,L(OHHhie OTJIO)I(eHH5I I1 TaK HaXO,L(5ITC5I B KOHTaKTe C rrpeCHhiMH BO,L(aMH -

B OTJIItJ:qHe OT rroqs HJIH ropHniX rropoLJ:? I1 He6oJinrnoe 3aMeqaHHe - rrp11 orrpeLJ:eJieHHH 

<i_JopM HaXO)I(,L(eHH5I Mbiiiih5IKa 06bJqHO ,L(06aBJI5IeTC5I CITei.J,HaJibHa5I aHHOH006MeHHa5I 

CTa,L(H5I 3KCTPaKI.J,HH ( ee Ha3biBaiQT CIIei.J,H<i_JHqecKOll cop6HpOBaHHOll, B 3apy6e)I(H0ll 

JIHTepaType "strongly adsorbed"); ,L(JI5I ee IIOJiyqeHH5I HCIIOJih3YIDT paCTBOpbl 

fHLJ:pO<i_Joc<i_JaTa HJIH ,L(HfH,L(pO<i_Joc<i_JaTa HaTPH5l HJIH aMMOHH5I. 

3. Borrpochi no TepMOLJ:HHaMHqecKoMy MOLJ:eJIHposaHHID. Ero pe3yJII>TaThi 

H3JIO)I(eHbi Ha C.l86-189, I1 113 3T0f0 KpaTKOfO H3JIO)I(eHH5I MO)I(HO IIOH5ITh, qTo OHO 

3aKJIIQqaJIOCb B pacqeTe paBHOBeCHOfO MHHepaJibHOfO COCTaBa ,L(OHHhiX OTJIO/KeHHll B 

paifOHe reOXHMHqeCKOfO 6apnepa (0. KOHHhlll) HCXO,L(5I 113 HX 3JieMeHTHOf0 COCTaBa. 

3To 6nmo MOLJ:eJIHpoBaHHe B3aHMOLJ:eifcTBH5I c BOLJ:Pll - rrpHLJ:OHHoif HJIH rroposoif? B 

KaKoM cooTHorneHHH )I(HLJ:KOH 11 TBepLJ:oif <l_Ja3? HecKOJihKO YLJ:HBJI5IeT, qTo rrp11 pacqeTe 

paBHOBeCHOfO COCTaBa cpe,L(H MHHeparrOB rrpHCYTCTBYIDT XOpOIIIO paCTBOpHMbie COJIH 

HaXKOJIHT 11 MHpa6HJIHT - fHLJ:pOKap6oHaT 11 cyJin<l_JaT HaTPH5l. ,[(JI5I HX o6pa30BaHH5I 

TPe6yiDTC5I ,L(OBOJibHO BhiCOKHe KOHI.J,eHTPai.J,HH maBHhiX HOHOB, He xapaKTepHbie ,L(JI5I 
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npecHOBOJJ:HbiX so.noeMOB. B npecHoi1 so.ne 3TI1 M11HepaJibi .nomi<Hbi pacTBOp5ITbC5I, 

n03TOMY XOTeJIOCb 6bi Bl1.[(eTb pe3yJibTaT paciJeTa COCTaBa He TOJibKO TBep.[(biX cpa3, HO 11 

)KI1.[(KOH. 

4. Ha c.199-200 o6cy:>~<.naiOTC5I oco6eHHOCTI1 nose.neHI15I 11 M11rpaU:110HHbie 

cpopMbl MapraHIJ;a 11 )I(~Jie3a B 3aBI1CI1MOCTI1 OT OKI1CJII1TeJibHO-BOCCTaHOBI1TeJibHbiX 

ycnos11i1. 3.necb 6biJIO 6bi yMeCTHO np11secT11 .n11arpaMMbi Eh-pH JJ:JI5I Mn 11 Fe 11 HaHeCTI1 

Ha HI1X TOIJK¥1 nopOBbiX BO.[(, KaK 3TO C.[(eJiaHO Ha .[(FiarpaMMe cepbl Ha C.219. I1HTepeCHO 

6biJIO 6bi nOCM01peTb .11 Ha pe3yJibTaTbi TepM0.[(11HaMI11JeCKOfO paciJeTa M11rpaU:110HHbiX 

cpopM B nopOBbiX so.nax - KaKyiD .norr10 oT o6mei1: I<OHU:eH1paU:1111 Mn 11 Fe 3aHI1MaiDT 

CB060.[(Hbie FIOHbi, a KaKyiO - KOMnJiei<CHbie LJaCH:IIJ;bl. 

5. He scer.na noH5ITeH Bbi6op ccbiJIOK, ¥IcnoJih3yeMbiX aBTopoM. TaK, 

HanpFIMep, Ha c.5 B pa3,ll;eJie "CTeneHb ¥I3yiJeHHOCT.I1 npo6JieMbi" aBTOp, fOBOp5I 0 

nmpoKo ocsemeHHbiX B JIFITepazype npo6rreMax (M11Kp03JieMeHTbi KaK o.n1-m .113 

Ha116orree pacnpocTpaHeHHbiX 3arp5I3HI1TerreH. npFipOJJ:HbiX cpe.n ¥IJII1 BmKHa5I porrb cpopM 

HaXO)K.[(eHI15I 3JieMeHTOB B .[(OHHbiX OTJIO)KeH.I15IX), npFIBO.[(FIT no .[(Be CCbiJIK¥1 Ha LiaCTHbie 

pa60Tbl, OTHOC.5ILU¥IeC5I K KOHKpeTHbiM BO.[(OeMaM, pacnOJIO)KeHHbiM B PyMbiH¥1.11, I1H.[(¥1.11, 

fpeU:FIFI .11 I1cnaH¥I¥I. Eorree yMeCTHbi 6biJII1 6bi 3JJ:eCb ccbiJIKI1 Ha o6o6maiOLU11e pa6oTbi, 

KOTOpbiX .noCTaTOLIHO B JII1TepaType. Hanp11Mep, o63opHbie rrraBbi 113 Treatise on 

Geochemistry. 2014 (val. 7. Surface And Groundwater, Weathering and Soils; vol.11. 

Environmental Geochemistry); rrrasa ([)opMbl HaxoJICOeHUR 3JleMeHmoe e oKpy:>ICalOUfeu 

cpeoe u MemoObl ux uccJleooeaHUR. B KOJllleKmueHou MOHozpa¢uu XUMul.{eCKuu aHanU3 e 

zeo!lozuu u zeoxUMuu (peo. T.H.AHoutuH) Hoeocu6upcK, 2016 11 .np. I1rr.11 

KJiaCC11cp11KaiJ;¥I5I LiaCTFIU: no pa3MepaM Ha C.36 - aBTOp nmneT, LITO OHa npe.[(JIO)KeHa B 

pa6oTe (Samilfah, 1990), XOT5I 3Ta KJiaCC11cp11KaU:.I15I KaK o6menp11H5ITa5I BX0.[(11T B 

yqe6H¥IK.I1 XFIM¥111 3HaLJ¥ITeJibHO 6orree paHHI1X fO.[(OB 113.[(aH.J15I. 

BbiCKa3aHHbie 3aMeLiaH¥I5I HOC5IT yTOLIH.5IIOLU¥IH FIJIFI peKoMeH.naTeJibHbiH xapaKTep, 

He 3a1par.11BaiOT cymecTBa JJ:I1CcepTaU:110HHOH pa6orbi 11 He BJI¥I5IIOT Ha norryLieHHbie 

aBTOpOM pe3yJibTaTbi. 

,[(¥ICCepTaU:.11.5I B.I1.IJoJieTaeBOH COOTBeTCTByeT Kp.11Tep115IM, ycTaHOBJieHHbiM B nn. 

9-11, 13 .11 14 I1ocTaHOBJieH¥I5I I1paBI1TeJibCTBa Pocc11i1cKoi1 <l>e.nepau;FIFI OT 24 ceHT5I6p5I 

2013 r. N 842 «I10JIO)KeH¥Ie o np¥ICY)KJJ:eHI111 yiJeHbiX cTeneHeH». ,[(¥IccepTaU:11.5I 
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rrpeJJ;CTaBJUieT C060H HayqHO-KBaJIHqH1KaUHOHHYIO pa6oTy, B KOTOpOH Ha OCHOBaHHH 

BbiiTOJIHeHHbiX aBTOpOM HCCJieJJ;OBaHHH perneHa HayqHCUI rrpo6JieMa BbUIBJieHH51 

OC06eHHOCTeH H 3aKOHOMepHOCTeH cpyHKUHOHHpOBaHHe KpyiTHOH rrpHpOJJ;HO

aHTPOITOreHHOH BOJJ;HOH CHCTeMbl (p. AHrapa H C03JJ;aHHbiH Ha HeR KaCKaJJ; 

BOJJ;OXpaHHJIHIII). 

CoJJ;ep)l(aHHe asTopecpepaTa cooTBeTCTByeT coJJ;ep)l(aHHIO JJ;HccepTaUHOHHOH 

pa6oThi. OcHOBHbie pe3yJioTaTbi JJ:OCTaToqHo rroJIHO orry6JIHKOBaHhi B HayqHoH: rreqaTH . 

CqHTaiO, qTo JJ;HccepTaUHOHHa51 pa6oTa B .M.IloJieTaesoH: oTseqaeT seeM 

TPe6oBaHH51M, rrpeJJ;'b51BJI51eMbiM K pa6oTaM, rrpeJJ;CTaBJieHHbiM Ha COHCKaHHe yqeHOH 

CTerreHH JJ;OKTOpa reOJIOrO-MHHepanorHqeCKHX HayK ITO CITeUHaJibHOCTH 1.6.21.

fe03KOJIOrH51, a ee aBTop IloJieTaesa Bepa MropeBHa 3acJiy~usaeT npucym;:J;enuH 

HCKOMOH CTeneHH. 

lJapoiKOBa MapHHa BaJieHTHHOBHa 

)J;OKTOp reOJIOrO-MHHepaJIOrHqeCKHX HayK, JJ;OUeHT, 

rrpocpeccop C B03JIO)l<eHHbiMH 06513aHHOCT51MH 3aBeJJ;yiOIIIero KacpeJJ;pOH reOXHMHH 

J1HCTHTyTa HayK 0 3eMJie 

<!>eJJ;epanoHoe rocyJJ;apcTBeHHoe 6IOJJ;)l(eTHOe o6pa3oBaTeJibHoe yqpe)l(JJ;eHHe Bhicrnero 

o6pa3oBaHH51 «Ca~KT-IleTep6yprcKHH rocyJJ;apcTBeHHhiH yHHBepcHTeT» 

AJJ;pec: 199155, CaHKT-IleTep6ypr, rrep. ~eKa6pHCTOB, 16 

m.charykova@ spbu.ru 

+7 812 3636000 (JJ:o6. 3000) 

14 51HBap51 2025 r. 
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