OT3bIB
ODUIUAJIBHOI'O OITIIOHEHTA
Ha pucceprauuio JJAHWUIJIEHKO Wpuns! BiagumMupoBHEI
«MHAHEPAJIOTUSI AYTUT'EHHBIX KAPBOHATOB B I'OJIOLIEHOBBIX JIOHHbBIX
OCAJIKAX MAJIBIX COJIEHBIX O3EP 3ABAMKAJIbS»,
MPE/ICTABIIEHHON Ha COUCKAHUE YUEHOH CTENEHH
KaHI{JaTa re0JI0ro-MUHEPAIOTHYECKUX HayK
10 crenuanbHocTu 1.6.4 — «MuHepanorus, kpuctauiorpagus. I eoxuMus, reoXuMHYECKHe
METOIBI IOUCKOB MOJIE3HBIX HCKOIIAEMBIX»

UccrnenoBanue  acconydanuii  KapOOHATOB  JOHHBIX  OCagKOB  O3€p  apUAHBIX  30H,
KPHUCTAIIOXMMHYECKHX M CTPYKTYPHBIX OCOGEHHOCTEH KapOOHATHBIX (a3, 3aKOHOMEPHOCTEH UX
(GOpMHpOBaHHS M TOCIENOBATEIBHOCTH OCAXKIEHHS CO3/a€T HOBBIC BO3MOKHOCTH JUIA
PEKOHCTPYKIIMM MPOIECCOB (JOPMHUPOBAHHSI MHHEPAIBHOTO BellecTBa. B 5TOM IuiaHe ocoObIH
MHTEpEC NPEICTABNIAIOT 0CaI0YHbIE JETONMCH IOJIOLEH, IOCKOIBKY OTJIOKEHHMS STOr0 BO3pacTta
HE [OJBEpPrajuch CYIIECTBEHHBIM IOCTCEJUMEHTAIMOHHBIM MpeoOpa3soBaHUAM, H  ITH
0OCTaHOBKH 4acTO pacCMaTpHBAIOTCS Kak OIM3KHE aHAIOTW COBPEMEHHOCTH MM KaK aHaoTH
6ymyero. B 5Toi cBA3M HeJOCTATOUHAs W3y YeHHOCTh MUHEPATIOTHH KapOOHATOB B IOJIOLEHOBBIX
JIOHHBIX OCaJIKax MaJbIX CONEHBIX 03&p 3abalKajbs ONPENCAeT aKTyaJlbHOCTD 3asiBJIEHHOHN K
3alIUTE TEMBI.

Hay4HbpIM /0CTHK€HHEM JaHHOW paboThl SBIAETCH TNPUMEHEHHE YHUKILHOTO
COBPEMEHHOIO METOJa MaTeMaTHYeCKOro MOJETHPOBAHHMSA PEHTICHOBCKHX MG paKIUOHHBIX
npopuiei  kapboHatoB. Jl0CTOBEPHOCTH  pe3yJbTaTOB HceaenoBaHuii  obecreyeHa
TIPeJCTABUTENBHOCTBIO  JIAHHBIX ~ aHamu3a MHOTOYHC/ICHHBIX npo6 C HCIOJIb30BaHHEM
KOJIHYECTBEHHbBIX aHAMTHYECKHX METOIO0B, CEPTHOUIMPOBAHHBIX METOJMK B aKKPCAUTOBAHHBIX
naboparopusix. Pe3ynpTaThl paboThI MPOIIIH BCECTOPOHHIOKO anpo0aliio Ha BCEPOCCUMCKUX H
MEXIyHApOIHBIX COBEINAHMSAX, CHMIIO3HYyMaX H KkoHepeHuusx. Ilo Teme auccepTanuu
ony6IMKOBaHO 16 HayuHBIX paboT, U3 HUX 9 cTaTeli B peLieH3UPYEMBIX JKypHaJlaX U3 CITHCKa BAK,
Scopus 1 Web of Science u 7 MaTepuaios KOH(EPEHIIHH.

JluccepTanuonHas paboTa COCTOMT M3 TIATH IJIaB, BBEICHUAL, 3aKIIFOYEHHsT U CIIMCKa
NUTepaTypsl, BKIIOYaromero 161 HauMEHOBaHHE. O6muit 06beM paboTsl cocTaBiseT 159
cTpanHuIl, BKoyas 17 Tabmuil, 55 pUCYHKOB U 5 MpHUIIOKEHHH.

Bo BBeaeHHH AUCCEPTAHT KPATKO ONMUCHIBAET aKTyallbHOCTh npoGJieMbl COBPEMEHHOTO
M3ydeHHUs TOHHBIX OCAJIKOB 03€p, CTABUT LCIIb, 0603HauaeT 3aJaud U OOBEKTHI MCCIIEOBAHHUA,
npuBoAMT (HAaKTHIECKUH Marepual, Ha KOTOPOM Ga3upyroTCs pe3yJbTarhl, U, KaK CIeICTBHE,
HOBU3HA PAOOTHI X BEIHOCHMBIE TUCCEPTAHTOM Ha 3allU Ty TIOJIOKCHHA, TpejiaraeT IpaKTHYeCcKoe

IIPUMEHEHHUC MOJIY4YE€HHBIX pe3yabTaToB, yKa3bIBacT Ha CBA3b pa60T1>1 C Hay4YHbBIMH nporpaMmmMaMu



H Hay4HO-HUCCIIENIOBATEIbCKUMU TeMaMH, 00O03Ha4yaeT JIWYHBIA BKJIAA, NPUBOIUT CIHCOK
Ony0GJIMKOBAHHBIX PabOT W BEIHOCHT 61ar0JapHOCTH KOJUIETaM.

B rijiaBe 1 «PU3UKO-TEOI'PA®HUYECKASA XAPAKTEPUCTHUKA
3ABAUKAJIBS» KpaTKO JaeTCsi MHGOpPMalKsi O TIeorpagu4eckoM INONOKEHHH, penbede,
THJPOJIOTHYECKHUX YCIOBUAX, KIUMATE U MIOBEPXHOCTHBIX BOAX.

3azonoexu pasodenos ouccepmayuu nazwigaiomes: «1.2. I uopono2udeckue ycioeus u
noO3eMHble 800bLY, CIEO0BAMENLHO 8 ONUCAHUE 2UOPOLOSUYECKUX YCN0BUTI OONNCHBL 6XOO0UMD
makue C8e0eHUs KAK PedCUM B000€MOB U PeK, UX XUMUYECKUll COCMAs, a Mmakice Haiuydue u
enybuna sane2anus 2pynmosvix 600 u m.0. dmo ungpopmayus omcymcmeyem. B pazoene 1.3.
«Knumam u mrozonemuemeépsnsie nopoOsLy — uHhopmayus o Mep3bix nOPoOax omcymemeyem (6
KaKom parone KOHKpemHo u kaxas mepsnoma?). Ilouemy-mo nosepxnocmusie 800b1 8bIHECEHbL 6
OMOeNbHbLU Pazoen, Xoms 5mom pazoei MONCHO ObLlo coemecmums ¢ pazoenom 1.2.

B raase 2 «OBBEKTBI U METOAbI UCCJIEJOBAHUS» npuBoasTCS pa3IHdHbIE
KIacCU(UKaNuKM 03ep: MO MX IIPOMUCXOXKICHHIO, COJEHOCTH, XHMHMYECKOMY COCTaBY BOJ H
OCHOBHBIM T€OXHMHMYECKHM IapaMeTpaM. B 3Toi ryiaBe aBTOp BBIAENISET THIBI JOHHBIX
OTJIOKEHHH, aeT OOIIyI0 XapaKTEPUCTHKY MabIX 03ep 3abaiKabsi, OMUCHIBAET KEPHBI JOHHBIX
OTJIOXEHUM H3YyYEHHBIX O03€p, METOJBI X HCCIEIOBAaHHUS W MOJIETHPOBAHHS PEHTTEHOBCKUX
I GPaKIHOHHBIX Tpohuiiel KapOOHATHBIX MEUHEPAJIOB.

Heobxooumo ommemums, umo paspabomanuvlii pykogooumenem Ouccepmanma
VHUKANbHBIU MEMOO MOOEIUPOBAHUS He UMeem AHAN0208 8 MUp06oU npakmuke. E2o npumenenue
CYwecmeeHHO YKpAcuio 3auuuyaemyto pabomy.

B raaBe 3 «CTPYKTYPHBIE OCOBEHHOCTHU U YCJIOBA OBPA30BAHMSA
HU3KOTEMIIEPATYPHBIX AYTUI'EHHBIX KAPBOHATOB (KJACC 05 -
KAPBOHATBI)» noapo6HO OIMCaHbI 3KCIIEPUMEHTATBHBIE JaHHBIE 110 KapOOHATOOOpa30BaHUIO
C BBIJIEJICHHMEM J[Mana3oHa YCIOBHH, B KOTOPBIX OC&XIAIOTCA IIMPOKO DPacCIpOCTpaHEHHBIE
KapOOHATHI — aparOHUT, KAJIBIUT, Mg-KaJlbIMThEl pa3HOI'O COCTaBa, JOJIOMHT, & TAKKE PEIKUE —
MOHOTHAPOKAIBIIMT M TrHApoMarHe3uT. IlokazaHbl OCHOBHBIE TE€OXHMHYECKHE YCIIOBUA
(GOpMHUpOBaHHS M KHHETHKA MPOLECCOB 0OpPa30BaHHMS PAcCMAaTPUBAEMBIX KapOOHATOB. ABTOD
IIPUXOMUT K BBIBOAY, YTO IEpPEYHCIIeHHble (paKTOPBI XEMOIeHHOro kapb6oHaTo0Opa3oBaHus B
IIPUPOJHBIX YCIOBHUAX OJAroNpHATHBl I CHEMH(HYECKHX 3BANOPUTOBBIX 0OCTaHOBOK,
paccMaTpUBaeMBIX B paboTe MaJIBIX COJIEHBIX 03€P.

nasa 4 «MHUHEPAJIOTHSI TOJIOLEHOBBIX OTJIOKEHHUH MAJIBIX
COJIEHBIX O3EP 3ABAMKAJIbS» mOCBSIEHa MHHEDAIOTHH TOJIONEHOBBIX OTJIOKEHUH
MaJIBIX COJIEHBIX 03&p 3abaiikanbs. B 3Toii riiaBe aBTOp IPHBOAHUT reorpaguyeckne KOOpIHHATEL,

MOp(I)OMCTpI/I‘ICCKI/Ie napaMeTphl M BO3pacCT OTAEIBHBIX CJIOEB OCAAKOB, QHAIU3HPYET XUMHYECKHH
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COCTaB BOJ, MHHEPANOTHYECKUA U XUMHYECKUH COCTAaBBI JNOHHBIX OTIIOKEHMH M PE3yIbTaThl
Monenuposanus XRD npoduiedt xkapGOHATHBIX MHHEDAIOB BBIIENEHHBIX TPymm o3ep. B
AUCCEPTALHOHHOM HCCIICOBAaHHU aBTOP IPU W3yYEHHH ayTHI'€HHBIX KapOOHATOB HMCIOJB3YyeT
PEHTIeHOBCKYIO audpakromerputo (XRD) u MaTematiyeckoe mogenuposanue XRD mpoduiei,
a Taxke MK-cnekrpockonuio. B pesyibrare aBTOpoM GBIIO yCTAaHOBIEHO HAIWYME B OCAIKaX
HCCJICIOBAaHHBIX 03€p ayTUI€HHBIX KapOOHATOB B KoJHMuyecTBE OT 5 70 50 Mac. %. B ocHOBHOM
BBIJICJICHHBIE KapOOHATBI OTHOCATCA K KAIbLUT JOJOMHTOBOMY DSy M IIpEeICTaBIICHEI
XEMOT€HHBIM ~ KaJIbLUTOM, Mg-KalbllUTaMH pa3HOM CTENeHM MarHespaubHocTH u Ca-
H30BITOYHBIMA JI0JIOMHTaMH. B cepenuHe ocamouHoi Tomum o3epa Bepxnee Benoe o6Hapyxen
aparoHuT. B HMKHHUX crodx paspesa o3epa Jlonroe oGHapyKeH pOJOXPO3HT, a B BEPXHHUX CIOSX
pa3pesa BIEpBbIe B OCajiKax Malbix 03€p balikaabckoro pernona o6Hapy KeH rHIpOMarHes3mr.

Xouemcs ommemumb Xxopowiee Kauyecmeo pucynkoe € smou 2naee. B mabnuyax 4.1
npuseoeH XuMu4eckui Cocmas 03epHuix 800, 00Hako, npu pH>8.3 obsazamenvuvim komnonenmom
800b1 Oondicen 6oims CO3™, HO OH 6 mabruye omcymcmeyem.

B raaBe S «AYTUI'EHHBIE KAPBOHATbBI — MMHMHEPAJIBHBIE
NHIANKATOPBI MMAJTEOKIMMATHYECKHUX OBCTAHOBOK
OCAJJKOHAKOIIVIEHHUS» aBTOp NPUXOTUT K 3aK/IIOYCHHIO, YTO XEMOTeHHbIe KapOOHATHI
O3EPHBIX OTJIOXEHHH SIBISIFOTCS HaJEXHBIMH MHIUKATOpaMHU NaJ€OKIUMATHYECKUX M3MEHEHHUH
6rarogapst MIMPOKOM BApUATUBHOCTU UX KPUCTALIIOXMMHYECKHUX U CTPYKTYPHBIX OCOOEHHOCTEH.
ABTOp TOKa3bIBaET, YTO OCHOBHEBIE (pU3HMKO-xMMHUYeckue mapamerps! (pH, Benmumna Mg/Ca,
cozepaHus KapOOHATOB M Jp.) KOHTPOJIHPYIOT opMHUpoBaHHE pa3HBIX kKapboHaToB. B cBOIO
o4yepenb BETMYHHBI THX MApaMETPOB 3aBUCAT OT THAPOJIOTHYECKHX YCIIOBHM O3€pa H, Kak
CIEICTBHE, OT JAHAMAadTHO-KIMMATHYECKUX YCIIOBHH palOHa JIOKalH3alMu o03epa. ABTOD
MOAYEPKUBAET, YTO apUAN3AIMS KIMMAaTa COIIPOBOXKIAETCA CHUKEHHEM YPOBHS BOJIBI U POCTOM
cootHomenuss Mg/Ca. BeneacTBre pocta 3T0Oro COOTHOLIEHHUS IIPOUCXOIUT OCAXK/IEHHE BBICOKO-
Mg-kanpiutoB U Ca-u36BITOYHBIX J0JOMHTOB. HampoTus, rymMuau3anis KIMMaTa NPUBOAMT K
06pa3oOBaHMIO HH3KO-ME-KalbIATOB X IPOMEXYTOYHBIX Mg-KkanbuuroB. OGpasoBaHue
rUIpOMarHe3snuTa OOYyCIOBIEHO BBICOKOHW KOHIEHTpalHen Mg?" B pacTBOpe H BBICOKOM
kapOOHATHO#M MIENOYHOCTHIO, a Takxke pH = 9. Ha ocHoBaHHH KPHUCTaJLIOXMMHYECKOTO aHAIIM3a
XEMOTE€HHBIX KapOOHAaTOB B JOHHBIX OTJIOXKEHHMSX 03Ep 3abaiikaibs, MMOCIENOBATEIPHOCTH HMX
(opMHpOBaHHs, & TaKKe C YUETOM OCOOEHHOCTEH N€OXMMHUM BOJ 03€pa H JAHHBIX M30TOITHOTO
cocraBa 8'%0 u 8'°C xapboHaTOB AMCCEPTAHTOM OBLIM BBIIEJEHBI CTAJHH SBOJIOLHMH BOMHBIX
BacCeWHOB M OIpEAENeHBI TIEpPHOIbl PEUMYIIECTBEHHOH apuIn3aluy/TyMUIN3alMH KIMMaTa
rononeHa. ITo JaHHBIM PaAHOYTIIEPOIHOTO aHaIHM3a ObUT Ope/ieNI€H BO3paCT OTACIBHBIX CIOCB
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JOHHBIX OCAaJAKOB 03€p, YTOUHCHHBIM JaTHPOBAaHHCM ramMma-Ccri€eKTpOMETPHUEH 110 Pb.
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AHaJU3 UCIOJI30BAaHHBIX B pabOTE MATEPHAIIOB 1O H3YUYEHHUIO MHHEPAIOTUU ay THTE€HHBIX
KapOOHATOB 03ep MOKAa3al XOPOIIYO KOPPENSIHIO C KIHMATHYECKAMHU napaMeTpamMH permoHa.

B 3akaodenunm 1uccepraHT B CKartod (GopMe IMOJBOAMT WTOT BBINOTHEHHBIM
MCCIICIOBaHUSM, aKUEHTUPYSl BHUMAHUE Ha TNIABHBIX PE3yJbTaTaX, KOTOPBIE HMEIOT PealbHYI0
[CPCICKTUBY HX peaU3allid IIPM DPEUICHUH OKOJOTHYECKHUX 3aJad, CBA3aHHBIX C
KIIMMaTHYECKMMH COOBITHSIMH HEABHETO IIPOLIIOr0 3eMJIH M, BO3MOXKHO, ee Gy IyIiero.

B nokazaTenncTBO Tpex 3amMIIaeMbIX MOJOMKEHHMH IIPHBOIUTCH baxTHYeCKHit
MaTepHai, MOCIEN0BaTeIbHO H3JI0XKCHHBIA NMPEUMYIECTBEHHO B 4 M 5 TIiiaBax JUCCEPTAIMH.
Beccriopro, 4ro Bce 3amminaeMble MOTOXKEHHS OOOCHOBAHEL MIOATBEPXKACHBI  OOJIBIITHM
matepuainioM. [lpuBeneHHBI aBTOpOM B [uCCepTaldM MaTepHal [OKAa3bIBAeT HAIMYHE B
TOJIONCHOBBIX JIOHHBIX OCaJKaX pacCMaTPHBAEMBIX 03€p XEMOTEHHBIX KapOOHATOB KallbIHT-
AOJIOMHUTOBOTIO psifia, YTO OOOCHOBBIBAETCS 1-M 3alMINAEMBIM IOJIOKEHUEM. 2-M 3aIlUIIAEMBIM
TNIOJIO)KEHHUEM JIOKA3BIBAIOTCS MHHEDPAJIOr0-KpUCTANIOXUMHUYECKHE OCOOEHHOCTH XEMOT€HHBIX
KapOOHATOB psfia «KaJbLHUT-JO0NOMHT» OCAJKOB M3yYEHHBIX COJEHBIX 03ep. MCIomb3ys MeTos
MaremaTtuyeckoro Moaenupoanus XRD mnpodunelt kxap6oHaTOB aBTOp BBIABHII MPIMYIO
3aBUCHMOCTh COCTaBa KapOOHATHBIX MUHEPAJIOB OT NMPHPOIHO-KIMMATHUYECKHX YCIOBHH. 3-M
3aIIMINACMBIM II0JIOKEHUEM aBTOP JOKa3bIBa€T, TOT (PaKT, YTO MHTEPBAIBI O3EPHEBIX OCAIKOB
TOJIOLIEHOBOrO BO3pacTa, OOOralm€HHbIE HU3KO-Mg-KalbIUTaMH ¥ IPOMEXYTOYHBIMH Mg-
KaJblIMTaAMH MapKUpPYIOT SMH304bI T'YMUIM3AlMU KJIAMaTa, B TO BpeMs KaK HMHTEPBAIBI C
npeobiafaHieM BBICOKO-Mg-kanbiMTOB ¥ (Ca-u30BITOYHBIX JOJOMHTOB YKa3bIBAlOT Ha
apyIM3alMIo KIUMara.
3ameuanus
1. [To BceMy TeKCTy HeTpaBUIIBHO yka3aHbl (opMyisl THIa Boabl BMecTo « HCO37/Na» u ap.
[MpaBuieHo mucate — HCO3 Na (ruapokapbonatHbiii HaTpueBbld THn) uiau SO4-HCO; Na
(ruapokap6oHaTHO-CyIbhaTHBIN HAaTpUeBbIi) cM. CIIpaBOYHHK 1O ruapoxumuu. (1962). Ilo pen.
A.M. Hukonoposa. JI.: ['mapomereonsnar, 1989, 391 c.

2, Ha cTp. 129 roBopuTcs, 4T0 HE6OIBIIOE KOJIMYECTBO IAIMTa IIPEAIOJIAraeT OTHOCUTEIBHO
HH3KYIO COJIEHOCTh 03e¢pHOM Bombl. CMEIO 3aMETHTh, 9TO PacTBOPMMOCTh ramuta npu 20°C
coctaBiseT 359 r Ha | 1 BOIBI, IO3TOMY COJIEHOCTH BOJABI HE MOTJIa OBITh HU3KOM B 3TOT IIEPHO/I.
Ecnu peds uaer o HeGOIBIIMX KOJIHYECTBAX STOH COJIM B paCCMaTpUBaeMOM CJI0€, TO, O4EBUJIHO,
YTO MPOIIECC YBAIIOPUTH3ALMH O TATHTOBOM CTauH OBUT OTHOCHTETBHO HENOITHM.

¥ Hcxos U3 ONpe/ieleHHOro BO3pacTa CJI0eB MOJONIBBI JOHHBIX OTJIOKCHHH JNHCCEPTaHT
YTBEPXK/IaeT, 4To 03epa chOPMUPOBAIACh B 3TOT NMEPHOA. JJoKa3aTeIbCTBa TOMY, YTO STOT CIIOH

ABJISIETCS HCXOIHOM TOUKOM 0CaJKOHAKOILIEHHS U (POPMHUPOBAHHS 03€pa B paboTe HET.



4. ITo TexcTy umeeTcst HEGONBIIOE KOMUYECTBO OMMCOK (Ha CTp. 67 pedsb UIET O JOTOMHTE,
HO aBTOp NPUBOAUT JaHHBIE ITO POJOXPO3UTY, Ha CTP. 74 peub HAET O THIPOMArHe3uTe, a aBTop
THIIET «THIPOKapOOHAT MarHus», Ha cTp. 81 «katnon Mg”" (CIOBO «KaTHOH)» NMIIHEE) U Ap.
Cnenannple 3aMeyaHHs HE CHHXKAIOT LEHHOCTb IIPOBENEHHBIX HCClenoBaHui. Ilpu
IPOYTEHHUH JHUCCEPTALIMM CKIIAIBIBAETCS XOpolllee BlevaTiieHHe 06 3Toi pabote. TexcT Hanucad
B HAyYHOM CTHJIC, OTJIMYAIOIUEMCA TOYHOCTBIO, JIOTUYHOCTBIO, OOBEKTHBHOCTBIO, YTO
MOJATBEPIKAAETCA YETKON CTPYKTYpOH M COOMOIeHHEM NpaBHI 0OpMIIEHHS HAy4YHBIX paboTr. B
neiaoM paboTa HOCHT 3aKOHYEHHBIM XapakTep. C IOCTaBIEHHBIMH 3aJadaMH JIHCCEPTAHT
cuopaBuics. Pe3ynbraTel HCCI€NOBaHHS HMEIOT IpakTHYeckoe mpuMeHeHHe. OCHOBHBIE
IIOJIOJKEHHS AuccepTaluu ony6iukoBansl. ConepkaHue aBropedepara COOTBETCTBYET OCHOBHBIM
[IOJIOJKEHUSIM JUCCEPTAllMOHHON paboThl, MmpencTaBieHHOM K 3ammre. [lo 00bEMY paboThl, e
TEOPETUYECKOMY M TPAKTUYECKOMY YPOBHSM, aKTyalbHOCTH, HOBH3HE M 3HAYMMOCTHU
pe3ysnbTaToB auccepraionHas pabora Jlanunenko Wpunasl BramumupoBHBI «MuHepanorus
AyTUT€HHBIX KapOOHATOB B TOJIOIIEHOBBIX JOHHBIX OCaJKaX MalbIX COJEHBIX 03Ep 3abaiikanbs»
COOTBETCTBYET KPHTEPHIM, YCTaHOBIEeHHBIM B n.9-11, 13 u 14 IlocranoBnenus IlpaBurenscra
Poccuiickoit @eneparun ot 24 centsopst 2013 r. N 842 «IlonoxeHue o NpUCYKAEHUH yUEHBIX
CTEeTeHe#», a ee aBTOp 3aCily’)KUBAaeT IPUCYXKICHUS YYEHOM CTENEHH KaHAuIaTa TreoJioro-
MMHEPAJIOTHYECKMX HAyK MO crenuainbHocTd 1.6.4 - «MuHepanorus, Kpucramuiorpadus.

FeongmI, r€OXUMHYECKUE METOABI TIOMCKOB ITOJIE3HBIX HCKOMIAEMBIX» .

OduimansHbIi ONIIOHEHT,

JIOKTOP Ie0JI0r0-MUHEPATIOTHYECKHX HAYK

bopsenko Ceetriiana BiaguMuposHa
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