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o¢HIHATBHOI0 ONNMOHEHTA

Ha auccepranuio BAPJITYXWUHOBA Jleonuna Jlanunouya «OcoOEHHOCTH ajIMa30B M COCTaB
BKJIIOUEHUH B HUX KaK TOMCKOBBIE IPU3HAKU Ha npuMepe HakbiHCKOro 1 Anakut-MapXuHCKOTro
KUMOEPIUTOBBIX MOJIEi», IPEICTABICHHYIO Ha COUCKAaHHUE YUYEHOM CTENEHU KaHau1aTa reojoro-
MHUHEPAJIOTUYECKUX HayK 1o cnenuaibHOCTH 25.00.11- ['eonorus noucku u pa3Beaka TBEPABIX
MIOJIE3HBIX UCKOMIAEMbIX, MUHEPAreHUSI. ‘

Huccepranus JI.J[. BapayxuHoBa siBiisieTcst MacIITaOHBIM HCCIIEOBAHUEM THIIOMOP(HBIX
CBOMCTB aJIMa30oB JIByX KUMOepiuToBbIX mosieit Cubupckoii maaropMbl H HalpaBiieHa Ha CO-
BEPIICHCTBOBAaHHE KPUTEPHEB IPOTHO3a M MOUCKOB KOPEHHBIX MECTOPOXICHHU aiMaza. DTHM
OTIpEeNENAIOTCS aKmyanbHocmy U OOJbINAs nPaKmuyeckas 3Ha4umMocms TpEACTaBICHHOH pabo-
Thl. HecMOTps Ha TO, 4TO KpUCTALIOMOPGOIOTHS U IPUMECH B ajiMa3ax MHOTHX TpyOok AJa-
KuT-MapxuHckoro u HakbIHCKOTO mosieil panee yxe U3y4alluch, CTONb MpPeACTaBUTEIbHEIE KOJI-
nexuuu (mopsaka 15 Teic. 006pa3ioB) MpoaHAIM3UPOBAHbl BIEpPBEIE, 4TO, 0€3 COMHEHHs, MOJI-
TBEPXKAAET JOCTOBEPHOCTH 00CMO8epHOCMb TIOMYYEHHBIX Pe3yJIbTaTOB M BEIBOJOB. Kpome Toro,
BIIEPBbIE OBUIH JIETAJILHO OXapaKTEpU30BaHbI IIPEACTaBUTENbHBIE BBIOOPKH aiMa3oB (6osee 100
IITYK) U3 yOOroaaMa3oHOCHBIX TPYOOK AJakUT-MapXHHCKOTO moJiss. JTO MpeAcTaBiIseT 00Jb-
IIYIO LIEHHOCTh B IPOTHO3HO-IIOUCKOBOM acCIIEKTe.

Obocnosannocms nonydeHHbIX JI.JI. BapayXuHOBBIM JaHHBIX MOATBEPKAAETCS HE TOJIb-
KO OTPOMHBIM 00BEMOM IPOAHATM3UPOBAHHBIX KPUCTAJUIOB, HO U IPUMEHEHHEM COBPEMEHHBIX
MeTonioB uccienoBanus MuHepanoB: MK-®ypre u Pamanosckoit (KP) cnexkrpockomuu. [Ipu
9TOM aBTOp HE IPOCTO HMCIOJIB3YET CYIIECTBYIOMMUE MPHUEMBI U METOJIUKH UCCIIEIOBAHUM, HO U
CO3J1acT HOBYIO METOJUKY aHaIM3a BKIIOYEHUH B anMazax 0e3 ux paspywmenus no KP-cnekrpam
KpucTauioB. CyIecTBEHHO, YTO C MOMOIIBIO 3TOW METOAMKH YAAETCS HE TOJIBKO KauYeCTBEHHO
IUarHOCTUPOBATh MUHEPAJI-Y3HHUK, HO ¥ OLEHUTH €r0 XMMUYECKHI COCTaB M MapareHe3uc.

B nenom B pabote yaeneHo 60blnoe BHUMaHUE METOAMYECKAM BOIIPOCAM: YCOBEPILECH-
CTBOBAHHUIO CIIOCOOOB IPEACTaBIECHHUS U CTAaTUCTUYECKOH 00paboTku Gosbinoro MaccuBa nud-
POBBIX JaHHBIX, MUHEPAJIOTHYECKUX M MAaTEMAaTHYECKUX KPUTEPUEB CPaBHEHHS ajMa30B M3 pas-
HBIX 00BEKTOB. JTO, O€3yCIIOBHO, SBISETCS IMOJIOKUTENILHOW CTOPOHOM NMPENCTaBICHHON IHC-
cepranuu JI.JI. Bapayxunosa.

Hoeusna u HAY4YHas 3HAQ4UMOCmb pa60TI>I COCTOHUT TAKXXC B TOM, 4YTO aBTOp pacCMaTpHUBa-
€T JUCKYCCHOHHBIC BOIIPOCHI I'CHE3UCA aJiMa3a U €ro MUHECPAJIOB-Y3HHUKOB. I[PICCCpTaHT ob6ocHo-
BBIBACT HAJIMYME B ajiMa3ax BKJIIOUCHUW OJIMBHHA ABYX FCHCpaHHﬁ: IIPpOTO- U CHUHI'CHCTUYHBIX.
B03paCTHI:Ie COOTHOIIEHHS BKJIFOUEHUH U ajiMa3a - «X035 HHA» HE00X0IUMO YYHUTBIBATh IIPU pEe-
KOHCTPYKIIUH YCJIOBI/Iﬁ anMa3006pa30}3aHmI, HO, K COXaJICHHIO, OOJILIIUHCTBO HCCIIE0BATENICH
aIlIpuOPH OTHOCAT BCC BKIIFOUCHHS OJINBUHA K CHHI'CHCTHYCCKHUM.

I[pyI‘IfIM Ba’XHBIM BOIIPOCOM, PaCCMOTPEHHBIM B TUCCEPTAINHU, ABJIACTCA ITPOUCXOXKIACHHUEC
AJIMa3OB-TUTAHTOB U BBEIICHCHHE BO3MOX>XHOCTH HX 06Hapy>xceH1«m B pr61<ax C paznoﬁ ajiMaso-
HOCHOCTBIO.



[TepBoe 3amuimaeMoe MOJI0XKEHHE PacKpbIBAaeTCs INIaBHBIM 0Opa3oM B 4-0if riase auc-
CepTaliK U B LIEJIOM IPEACTaBIIIETCS BIIOJHE 000CHOBaHHBIM. ABTOPOM OIFICaHa METOAUKA OIl-
peleNneHnss MUHAJIBHOTO U XHUMHYECKOTO COCTaBOB I'PaHATOB C IMOMOINBIO PaMaHOBCKO# criek-
TPOCKOIIMH, Ha OCHOBE KOTOPOH MpOaHAJU3HpPOBaHBI BKJIIOYEHHUS IpaHaTa B aiMasax u3 9-Tu
TpyOok SIkyTu. PaccMOTpEeHBI KOHKPETHBIE IPUMEPHI UCIIOJIB30BaHUS MTPEIJIOKEHHOH aBTOpOM
METOJIUKH JJIs onpeneneHus conepxanue okcunoB Ca u Cr B rpaHarax, ux naparsesuca. [lomy-
YEHHBIE Pe3yJIbTATHI MO0 BKIIOYCHHSIM IpaHaTa B ajiMa3e KOPPENUPYIOT C paclpee/IeHUeM a30Ta
B aJIMa3e-X03sAHHE, YTO MOATBEpxkKAaET 3¢ (HEKTUBHOCTH METOAUKH, pa3paboTaHHOWH aBTOPOM.

Hapsiny ¢ mepedncineHHbIMH JocTomHCTBaMH aucceprauuu JI.JI. BapayxuHoBa, B Hei
UMeeTCs psAA HEJOCTAaTKOB, KAaCAIOIMUXCs, MPEXIE BCEro, GOpMYIUPOBKH BTOPOTO M TPETHETO
3alMIAEMbIX TTOJIOKEHUH.

Bropoe nonoxxeHue packpheiBaeTcs B IiaBax 3 U 4, B KOTOPBIX YCTaHOBJICHBI 3HAYMMBbIE
OTJIMYHS aIMa30B U3 TpyOok AnakuT-MapxuHckoro 1 HakslHCKOro KMMOEpPIMTOBBIX MOJIEH IO
COJEPKAHUIO CTPYKTYPHBIX NPUMECEH B KPUCTAJUIAX M COCTaBY MUHEPAIBbHBIX BKIIOUYCHHUH. JTO
II03BOJISIET aBTOPY OOOCHOBAaHHO TOBOPHTH O Pa3iM4YMM XHMH3Ma M yCJIOBHH aima3o00pa3syro-
meit cpeasl Mo 3TUMH nojasaMu. OHAKO 3aKITIOYUTEIbHAs YacTh JaHHOTO TE3UCa HE CIEeNyeT U3
TEKCTa JuccepTanuy. Bo-mepBbIX, HE COBCEM SCHO, O KaKMX HMEHHO CEBEPHBIX IOJIAX MJET
peub. Bo-BTOpBIX, 32 HCKIIOYEHHUEM BKIIOYEHHH KOICHUTa B 2-X KPUCTAJUIAX allMa3a U3 POCCHINEH
p.p- b.Kyonamka u Kyoiika B paboTe COBEpPIIEHHO HE NMPHUBOAUTCA JAHHBIX IO MHHEPAILHBIM
BKJIIOYEHHSM B aIMa3aX U3 MECTOPOXKICHUHN CeBEpHBIX nojel Skytun. [Toaromy BeIBOZ 0 «BO3-
pacTaHHM POJIM 3KJIOTHTOBOro cybcTpara Kak anMa3zooOpasyromieii cpelisl ¢ ora Ha ceBep Mmpo-
BUHIIUUY HE MIOATBEPXKZEH B paboTe GpakTHUECKMMHU MaTepHalaMH.

Tpertbe 3amumaeMoe MoyIoXXeHUE, KOTOpoe 0OOCHOBBIBAETCS B I1aBax 3 U 4, chopMyJH-
POBaHO HEOCTATOYHO YETKO U SICHO. M3 TekcTa quccepTaliuu HE CIELYeT, YTO B OOJBIIMHCTBE
HH3KOMPOAYKTHBHBIX TPYOOK AJaKMT-MapXHHCKOTO IIOJIs TOBBIIIEHA JOJIS aJIMa30B 3KJIOTHTO-
BOTO IpareHesmca, Tak, B AuccepTanuy Ha puc.4.6. BUAHO, YTO TONBKO B 3-X U3 10-TH HHU3KO-
IPOAYKTHBHBIX TPYOOK 3TOro IOJIS ajiMa3bl, CyZs MO COCTaBy BKIIIOYCHMM, MPUHAUIEkKAT K IK-
JIOTUTOBOMY INapareHe3ucy. 1o TpyOku OsepHas, Uykykckas u PaauoBonHOBas. Anmassl oc-
TaJIbHBIX HU3KOMPOJYKTHBHBIX TPYOOK IO COCTaBy BKJIIOYEHHH MOJOOHBI anMa3aM OoraThix
Tpybok. Eme oauH npu3Hak aiMa3oB HU3KONPOAYKTUBHBIX TPYOOK Takke 0003HAUEH HE YETKO.
Yro 3HayuT B TpyOKax «HET armMa3oB ¢ % B ~25 u ~45%»? A Bce ocTaibHBIC 3HAUYEHHS €CTh?

C onnoit cTopoHBI, aBTOpoM B Tabi. 3.2 u Ha puc. 3.16 nIpUBENEHB! yCPEIHEHHBIEC 3HAYE-
HUS CTENCHH arperanuu a3ora B ajiMasax yOoroaJiMa3zoHOCHBIX TpyOok Uykykckas u O3epHas,
cocrasisromue 45 u 43% coorBercTBeHHO. C Apyroil cTopoHHI 3HaYeHHe %B ~25 BooOie He
XapaKTEepHO Ul aJIMa30B BCEX PACCMOTPEHHBIX TPYOOK HE3aBUCHUMO OT MX aJIMa30HOCHOCTH.

BMmecTe ¢ TeM auccepTaHTOM BIEpBBIE BHISIBICHA crielu(UKka HU3KOMPOIYKTHBHBIX TPY-
00K, cocTosmas B TOM, YTO B HHX IOBBIIICHO COJEPXKAHUE TaK Ha3bIBAEMBIX «0€3a30THBIX» all-
Ma30B. C Hameit ToukH 3peHus, 6bU10 ObI HHTEPECHO PacCMOTPETh YCIOBHS 00pa30BaHHs ITHX
KPHCTAJUIOB, BBICHHTH KakKoBa CTENEHb arperadd a3ora B «0e3a30THBIX» WHAMBHIAX?



Benp nonstHe «6€3a30THBIN» ¢ coepkaHHEM 3TOH MPHMECH 25 ppm - YHUCTO YCIOBHOE H C II0-
MOIIBIO BBICOKOYYBCTBHTENbHBIX MK-Dyphe creKTpOMETpOB MOXHO ONpENeNIUTh KOHIEHTpa-
UM aszora nopsaka 1-5 ppm. Cyzas mo mpeicraBieHHBIM B paboTe NaHHBIM, IeHepanus «Oes-
a30THBIX» aJIMa30B B HU3KOIIPOAYKTHBHBIX TpyOKax, O-BHAUMOMY, 6oJiee BEICOKOTEMIIEpATyp-
Has [10 CPaBHEHHUIO C TEHEPALUsIMHU aJIMa30B U3 BHICOKONIPOYKTHBHEIX TPYOOK.

B tperseii rnase auccepranuu JI.JI. BapnyxuHoB paccMaTpuBaeT MepCHeKTHBBI OOHApY-
YKEHHs aIMa30B-THTaHTOB B TpyOKkax SIKyTHH Ha OCHOBE aHAIN3a UX AJIMa30HOCHOCTH U CBOMCTB
anma3oB. Kak cmpaBeumBo oTrmeuaer aBTOp, (pakTopaMH, CIOCOOCTBYIOIMMH 00pa30oBaHHIO
KPYIIHBIX aJMa30B SBJAIOTCS omnpeneneHHble P-T mapamerpsl anMma3000pa3oBaHus, KOTOPBIE
OLICHMBAIOTCS 110 PACIPEAEICHUIO a30Ta B KPUCTA/LIaX, a TAKXKe aJIMa30HOCHOCTh TPyOOK M pac-
IIPOCTPAHEHHOCTDh B HUX «0€3a30THHIX)» HHIHBHIOB.

B pesynbTare cBOero ucciaeoBaHus aBTOP NPUXOAUT K BBIBOJIY, YTO YCJIOBUS ()OPMHUPO-
BaHMs KPYITHBIX aJIMa30B JUIS BBICOKOTIPOAYKTUBHBIX M HU3KOIMPOJYKTUBHBIX TeN pasinuyHbie. C
Halled TOYKM 3pEHHUs, NPUHLUUIHAIBHBIX OTIMYHA B YCIOBHAX (OPMHPOBAHHS aiMa3OB-
THT'aHTOB, COJEPXKALIUXCSA B TpyOKax ¢ pa3HOH aMa30HOCHOCTBIO HET, M BOT MOYEMY. «XHMH-
4eCKUM» (aKTOPOM IOSIBJICHHS YHHKAJIbHBIX alMa30B-THIAHTOB CIIY)KHT COOTHOIIEHHE B CPEJE
KOHIIEHTpAlLlUi yriiepoJa-uCTOYHMKaA BelecTBa anMmasza U asorta (C/N). UeM Bble KOHIEHTpa-
st yraeposa (Cuax), TEM BbllIe OyIeT aIMa30HOCHOCTh U BEPOSTHOCTh HAXOJJOK KPYITHBIX KpH-
crauioB. Kpome 3toro, 4eM MeHbIIe B cpefie coaepxanue azora (Npin), KOTOPBIA COTJIACHO 3KC-
NIEPUMEHTAIBHBIM JaHHBIM, OJIOKHpPYET MOCIOHHBINH pocT aiMasa, TeM Gojiee BEposATHO 00pa3o-
BaHME KpyNHBIX HHAMBHAOB. He cioydaiino B TpyOkax Komcomonbckas u KO6uneiinas, xapakre-
PU3YIOIIUXCS OTHOCHTENIBHO BBICOKOH aIMa3sOHOCHOCTBIO H npeobiiafaHueM HHU3KOA30THBIX H
«0€3a30THBIX» KPHCTAJUIOB HauboJree 9acTo HaXOMAAT aIMa3bl-THTAHTEL.

Onnaxo ontuMaibHOE cOOTHOIEHHE yriaeposa U a30Ta (Cmax/Nmin) B MAHTHHHOU cpejie
KPUCTAJUIM3ALUH aJIMa30B, 110 BCEH BHIMMOCTH, PEAIM3YETCsl JOCTATOYHO PeAKo. DTO 00ycCIIoB-
JIEHO TEM, YTO B IIPUPOIAHOM aJIMa3000pa30BaHHU YIJIEPOX U a30T — COMYTCTBYIOIIUE 3JIEMEHTEI
(Xauatpsn, 2016). [TosaToMy ycpenHeHHbIE 3HaYEHHUS COAEPXKAHMS a30Ta B KPUCTA/UIAX HEPEIKO
KOPPEJHMPYIOT ¢ aJIMa30HOCHOCTBIO TpyOok (puc.3.32 muccepranmm). Tak, alMa3oHOCHOCTH U
CpeHee coJepXKaHue a3oTa B aiMasax u3 Tpybok Mano-Boryobunckoro (Mup, MuTepHarmo-
HanbHas) U Cpennemapxunckoro (HiopOuHckas) paifoHOB BBIIIE, Y4eM COOTBETCTBEHHO IS TPY-
0ok Jlanapino-Anakutckoro paiiona Skytuu (Komcomonsckas, FOOuneiinas, Y naunas u 3apHu-
na).

B nocnenneii rnase auccepranuyu aBTOp INPHBOJUT UHTEPECHBIE PE3YNIBTATHI HCCIIE0BA-
HHS BKJIFOYCHHH KOJCHTa B AKYTCKHX ayMa3aX. OfHaKO BBIBOJ O pa3HO# IIyOMHHOCTH (HOpMH-
POBaHMs OKTadAPUYECKUX U POMOOJOAEKAadIPUUECKUX KPHCTAJUIOB alMa3a Ha OCHOBE H3y4YeHHs
BCEro Tpex oOpa3noB JAenaTh NpexxaeBpeMeHHo. K ToMy xe Gopma anMasa 3aBUCHT OT 3aKIIIOYH-
TEJIBHOTO 3Tala €ro pocTa, a8 KO3CUT MOT OBITh 3aXBa4eH KPUCTAUIOM Ha 0oJiee paHHEM JTarle.

OTMeueHHBIE 3aMEYaHHUs HE BIUIOT Ha OOIIYIO MOJIOKKUTEIBHYIO OLIEHKY PabOTHL.

Huccepranus JI.JI. BapayxuHoBa pemaeTr psx METOAMYECKHX BOIPOCOB MACCOBHIX HC-
CIICIOBaHUM KPHUCTAJIOB ajlMa3a, HalpaBJICHHBIX Ha Pa3paboTKy U COBEPLIEHCTBOBAHHE KPUTE-
PHEB IIPOTHO3a U IOUCKOB aJIMA3HBIX MECTOPOXKICHHUHA.



Texct aBTOpedepara MOJHOCTHIO COOTBETCTBYET COAEPIKAHUIO IUCCEPTALUH, KOTOPOE
oTpaxkeHO B 19-TH myOiuKanusx aBTOpa, 7 U3 KOTOPBIX - B PELIEH3UPYEMBIX JXypHajax U3 Iie-
peuns BAK.

Taxum oOpa3oM, kanauaarckas auccepranus «OcoOGEHHOCTH alMa30B U COCTAB BKIIOYE-
HUHM B HUX KaK IIOMCKOBBIE IIpH3HaKH Ha npumepe HakbiHCKOro u Anakut-MapXHHCKOro KUM-
OepIIUTOBBIX NOJIEH» MOJHOCTHIO OTBEYAET KPUTEPHUSM, YCTaHOBIEHHBIM «llomoxeHueM o mpu-
CYX/IEHUM yYEHBIX CTENeHEH», a ee aBTop bapayxunoB Jleonun JlaHunoBHY 3aCiTy’XUBAET MpU-
CYX/IEHUsl yYEHOH CTENECHHM KaHAWAATa Ie0JIOr0O-MHUHEPAIIOTHYECKUX HayK IO CIEUATIbHOCTH
25.00.11 — reosnorusi, IOMCKHU U pa3Be/iKa TBEPABIX MOJIE3HBIX UCKONAEMbIX, MUHEPAreHHUs.

Benynmii HaydHBIH COTPYAHUK OT/ENa MUHEPAJIOTHH
u uzoronHo# reoxumun ®I'bBY « THUT'PNy»,

JOKTOP I'€0JIOr0O-MHHEPATIOTHYECKUX HAYK O I' K. Xagarpsu
/7 3 26.01.2021
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CseaeHus 06 onnoHeHxTe:
XavaTtpaH lanuHa KapneHoBHa
OpaaHusayua: depepanbvHoe rocyaapcteeHHoe 6logKeTHoe yupexaeHue «LleHTpanbHbiM Hay4yHo-
UCCNef0BaTeNbCKUIA re010ropa3BeoYHbld UHCTUTYT LUBETHbIX U 6naropoaHbix metannos» (Prey
«LLHUTPU»). '

Moymoesili adpec: 117545, BapwaBsckoe wocce, 4.129, kopn.1;

TeneghoH: +7(926)-551-32-13;

E-mail: khachatryan g k@mail.ru;

JoniHocme: BeAyWMUA HayYHbIl COTPYAHUK OTAeNna MUHEePanorum U M30TONHON reoXuMuUm;

YueHasa cmereHb: [OKTOP FeONOro-MUHepanornyeckux Hayk no cneuuanbHoctam 25.00.11 — reonorus,

NOUCKU U pa3BefKa TBepAbIX NONE3HbIX UCKoNnaemblx, MUHepareHua u 25.00.05 —muHepanorua, Kpu-
crannorpadms.

51, Xauatpsu 'anuna KapneHoBHa, fato coriacie Ha BKIIOUYEHHE CBOMX MEPCOHANIBHBIX JaHHBIX B
JOKYMEHTBI, CBSI3aHHBIE C paboToii JliccepTallMOHHOTO COBETa, H X AalTbHEHIIY0 06paboTKy.
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