OT3bIB opuunanbHOro ONNOHEHTA
HA JHCCEPTANHIO HA COUCKAHHE YYEHOH CTeNneHH
KaHauaaTa pusuko-maTremarndeckux Hayk I'payesa Pomana
AJiekcanapoBH4a
Ha Temy: «JlaGopaTopHoe MoeTMPOBAHHE HU3KOTEMIIEPATYPHOT0 OKHCJICHHSI
THTAHOMATHETHTA /ISl PelleHHs] MAaJIeOMATHUTHLIX 3a1a4»
no cnenuaabHoctu 1.6.9. I'eodpusuka

AKTYyalbHOCTBH TeMbI HCC/IEI0BAHUSA

Huccepraunonnas pabora P. A.'payeBa mocesieHa peieHdio OfHON U3
BKHBIX IPOOJIEM IajeoMarHeTH3Ma — OIICHKE COXPAHHOCTH MaleoMarHUTHOM
3allUCH B II0pOJiaX, Y€ OCHOBHOM MAarHWTHBI MuHepan (TUTAHOMArHETHUT)
MpeTepresl MOCTMAarMaTHYeCcKoe HHU3KOTEMIIEpaTypHOe OKHCIeHHe. [locKoibKy
NpsiMbie  HAONMIONIEHMS] T€OMArHUTHOrO  TIOJISi  OTPAHHYEHBI  [OCICAHUMHM
HCCKOJIPKAMH  COTHSIMH  JIET, TE€PMOOCTAaTOYHass HamarHuyeHHocTs (TRM)
MarMaTHYeCKUX IOPOJI CIYXKUT KIIIOUEBBIM MCTOYHMKOM JaHHBIX 00 3BOIOIHMH
Nojisi B IEOJIOrMYECKMX  Maclutabax  BpemeHH. QOnHako  OKHCIICHHE
TUTAHOMArHETHTa B IIPUPOJIE, KaK NPABHUIIO, TIPUBOJUT K 00pa30BaHUIO BTOPUYHOIM
XUMUYECKOH ocTaTouHoi HamarnudyenHoct# (CRM), mckaxkaromeid nepBUuHBIN
IlaJlecOMarHiTHEIM curiai. HecmoTpst Ha MHOroumcieHHbie paboTHl 110 3TOH TeMe
3a mociteinne 60 ner, nuarHocTHKa W TeMm Oosiee pasjenenue BkIajgoB TRM u
CRM B ectecTBeHHyI0 ocraro4yHyro HamarauueHHocth (NRM) ancambGreii
HEOJIHOJIOMEHHBIX 3€PEeH NPEACTABIIET CIOXKHYIO 3a/1a4y, YTO Ha MPAKTHKE Y4aCcTo
MOXKET TIPHUBOJMTHL K HEOAHO3HAYHOM MHTEPTpPETAlMM  1aJleOMarHUTHBIX
HamnpaBlIeHUH ¥ OCOOEHHO OIpEeNeNeHHH NaleoHANPKEHHOCTH IeOMarHUTHOTO
nona.  Pabora  P. A.TI'paueBa, wnHanpasieHnHas Ha 9KCIIEPUMEHTAJIbHOE
MOJIETHPOBAHHUC  [IPOLIECCOB  OKUCIIEHWS THUTAaHOMAarHETHTa M  BBIPabOTKY
KPUTECPHUEB  HAJEXHOCTH  IAJIEOMarHUTHBIX  OIpe/elieHHH Ha  o0Opasnax,

MPEeTepreBlInX TaKoe OKHUCICHHE, sABIseTcs Oe3yClIOBHO aKTyallbHOM KaK ¢

(bynnaMeHTanbHOM, Tak U ¢ TMPHKIAIHON TOYEK 3PEHUSI.



Hayunasi HOBH3HA M NpPaKTHYECKAs! 3HAYHMOCTD

ABTOpPOM  BIIEpBble pa3pabOTaHbl W  anpoOMPOBaHBI  OPUTHHAILHEIE
METOJIMKH  J1JaDOpPaTOpHOrO  MOJICJIMPOBAHHUS  OJHO(AZHONO  OKHCIEHMS
THTAaHOMAarHeTUTa B ¢J1abOM MarHUTHOM TI0JI€, BOCIIPOMU3BO/ISIIMAE J{Ba BO3MOKHBIX
B IIPUPOJIE CIIEHAPHSA: BBICOKOTEMIIEpaTypHOE OKHCIeHHE Bbillle TOukd Kiopu
MCXOJIHOTO THTAaHOMAarHeTHUTa, 4TO NMPHBOAUT K oOpazoBanuio CRM B ymcToM
BHJIE, M HHU3KOTEMIIEpATYpPHOE OKHUCIEHWE, HaKJIaJbIBAIOIEeCs Ha YaCTUYHO
coxpaneHnyr TRM, Mozenupyroniee BTOPUYHOE TEIMJIOBOE BO3JCHCTBUE
UHTpy3ud. HoBble pesynbraThl, TMONY4YEHHBIC JAUCCEPTAHTOM, BKIHOYAIOT
ciiejlytolnee:

1. OGnapyxeno, utro CRM, obpa3oBanHasi Bbiille Temreparypsl Kiopu
UCXOJHOTO TUTAHOMAarHeTHTa, 00JIalaeT CNeKTPOM AeOIOKHPYIOMX TEMIIEpPaTyp,
cxomHbM ¢ TakoBeiM miusi TRM. B pesynbrare npu omnpejeieHdd I10Jis
oOpazoBanusi HamMarHudeHHoctH MeronoM Tenbe-Koe cobmopaercs NHHEHHBIH
xapaktep JuarpamMm Apau-HaraTel, HO oOueHeHHAas IO HHUM BEJIWYHMHA IO
OKa3bIBaeTCsl cUCTeMaTH4ecku 3aHmukeHa (10 50% Ha paHHMX cTajusx), MpUYem
CTEleHb 3aHMXKEHHUS YMEHbBILAETCS C POCTOM OKHUCIIEHHS.

2 Bnepssie MoxasaHo, 4TO Ha/Ie)KHOCTh onpeaeIeHus
NajeOHANpsHIKEHHOCTH  HA  OKHMCIGHHBIX — Oazanbrax  MeTogoM  Tenbe-Koe
KPUTUYECKH 3aBHCHT OT OpHEHTAllMd OTHOCHTENBHO mnepBuuyHo TRM
JICHCTBOBABIIET0 BO BpeMsi OKWCJIEHMS MAarHUTHOTO TIOJNS: IPH TapaliesIbHOM
OpHEHTallMk W yMepeHHOH crenenu okucinenus (Z <0.5) none obpazoBaHus
nepsuyHoi TRM eirie BO3MOXHO OIpe/IeNIuTh ¢ JJOBOJIBEHO HeOOJBIIOH 0mMOKOM,
TOrZla Kak Ipd NEPHEHAMKYJISIPHOM OpHUEHTAIlMH OIpelesieHHs HeHaAeXHb
HE3aBUCUMO OT CTaJIMH OKHUCIICHHS.

3. Ilpemnoxensl JuarHocTU4Yeckue TpH3HAakKd  BropuuHoii CRM
(«romMorenM3anus» TUTAHOMArreMMTa IPH HArpeBe B aproHe, aHOMalbHBIH POCT
KOMIIOHEHThl HAMarHUYE€HHOCTH B HampaBieHud nois obpazopanus CRM npu

pasMaroid4MBaHHU MEPEMEHHBIM HOHGM), HUTO UMEET IPAKTHYCCKOE 3HAUYCHHUE IS



UHTCPIPETALMH NAJICOMarHUTHBIX JAHHBIX 110 Oa3anbTaM OKCaHMYECKOW KOpPbI M
pU(TOBBIX 30H.
Crpykrypa u cojepsxanue paGoThbl

Jluccepraums coumepkur 128 crpaHHL, COCTOMT W3 BBepenus, 5 rnas,
3aknrouenus M cnucka aurepaTypbl (130 HamMeHOBaHWIf), MIUTIOCTpPaTHBHBIIL
Matepuan Bkiogyaer 30 pucynkoB 1 8 Tabmuil. Jlornka n3noKeHus: TpaauIiOHHA U
HE BBI3BIBAET BO3paXkeHMi: paboTa oTKphiBaeTcst 0630poM JuTeparypsl (rasa 1),
3aTeéM B TJiaBe 2 CleJyeT OIMCAHMWEe MCIOJIB30BAHHBIX JKCIEPUMEHTAIBHBIX
METOJIOB M XapaKTepHUCTHKa HCXoJHOro martepuana (6asanst [172-4 Kpachoro
MOpsi), OOOCHOBBIBAIOLIAs BLIOOP MMEHHO 5TOrO0 O0OBEKTAa KaK MOJCIBHOTO
(1ICeB1I0O/IHOJIOMEHHEIE  3epHa,  OTCYTCTBME  NPUPOJHOIO  OKHCIIEHUS,
CTabMIBHOCTL K HarpeBaM B aproHe) W HAKOHEN B IJIaBaX 3-5 OMNUCHIBAIOTCS
OKCIIEpUMEHTANbHbIE PE3yJIbTATHI.

He ocranaBnuBasck NOAPOOHO Ha NEPBLIX JBYX TIJlaBax, MNepeimy
HETTOCPEICTBEHHO K 00CYK/IEHHUIO ITOTy4eHHBIX aBTOPOM PE3YJIbTAaTOB.

I'maBa 3 mocpsmiena MoaenupoBaHuio «uuctoiy CRM mnpu ImyTeM OTKUra
obpaslia B MarHUTHOM TI0Jie IIPH TEMIIepaType Bhbillle TOYKH KIOopH HMCXOmHOlM
THTAHOMAarHeTuToBoi (aspl. IloxazaHo, YTO ¢ POCTOM IUIMTENLHOCTH OTIKUTA
temiiepatypa Kropu obpasyroweiics da3pl  yBenmwumBaetes o 450-480 °C,
OTpaXkasl pOCT CTENEHH OKUCIIeHus (7). HaMarHM4eHHOCTh HaChIEHUs] PACTET, a
KOSPIUTHBHAA CHIla CHavYajla CHMXKAETCs, a 3aTeM BO3PACTaeT, YTO COOTBETCTBYET
MEepexojly OT OAHO(A3HOIO OKMUCIEHMS K Hayaly OKCHpAaclaja [pU BpeMeHH
omkura 110 4. Dkcnepument no merony Tenne-Koe paér cucremarnyecku
3aHWKEHHBIE OLEHKM Ioyisl oOpa3zoBanusi HamarHudeHHocTH (ot 42 no 84 mxTn
npu uctuaHoM none 100 M), mpudém 3aHIKEeHHE YMEHbBIIAeTCs ¢ pocToM Z (c
58% mo 16%). Jlns ofpasna ¢ nDpu3HaKaM#B HaYaBIIErocss OKcHpacnaja
BBICOKOTEMIICpAaTypHBIA HHTEpBaN Ja€T emeé Oonee cuibHOE 3aHKenue (10 72%),
CBS3aHHOE C MUHEPAJIOTMYECKUMH U3MEHEHUSIMH B X0JIe dKcriepuMenTa. OTMeTHMm,
OJlHaKo, 4to cmojenuposanHas CRM paspyiiaercsi HENOIHOCTBIO Jaxe IIpU

Temneparypax 570-580 °C (puc. 3.6), B ToMm uucie u s 0OpasioB ¢
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MHMHUMAaJIbHBIMH BPEMEHAMM OTXKMIA, YTO, BO3MOXHO, OTPAXaeT Hayayio
okcupacriaza ¢ obpasosanuem (asbl C COOTBETCTBYIOIIMMH TeMIIEPATypamMu
Kiopu. Takum o06pasom, B yClOBMAX [aHHOTO OKCIEpPHMEHTa (TeMreparypa
omkura 355 °C) ogHodasHoe OKHCIEHHE W OKCHPACHaji, BUAUMO, HE SIBISIOTCS
B3aMMOMCKIIIOYAIOLIMMH MPOIIeCCaMHu.

B rinase 4 HuskotemmepatypHoe ojiHO(GAa3HOE OKUCIEHHE TUTAHOMATHETHTA
Gasanbra I1172-4 skcrieprMeHTaIbHO MOIENUPYETCsS MyTeM OTXKHUIa npu 260 °C
(Mennannas Temneparypa Kiopu) B none 50 MxTi, opueHTHMpOBaHHOM O/ YIIIOM
110° x wucxomuodt TRM, npencrapnsiomeit co6oif HepasMarHU4eHHBIH NpH
Harpese Jo 260 °C  ocTaTOK HMCXOMHOM  ECTECTBEHHOH  OCTaTOYHOM
HaMarHuyeHHocTH. llokazaHo, 4T0 OKMCIIeHMe HAAEKHO NHUAHOCTUPYETCHS 110
o¢pdekTy romoreHWszalMM — BO3BpAaTy TeMIeparypsl KiopH K HCXOJHOMY
3HAa4Y€HMIO IIpU HArpeBe B aproHe; CTeNneHb OKUCIeHus Z Bospacraer ot 0.15 (12.5
4) o 0.42-0.69 (1300 1), nmpuveM Ha TNO3JHUX CTagUAX OKHCIEHHE YiKe
CTaHOBMTCSI SIBHO HEOJHOPOJHBEIM 110 00beMy oOpasua. C pocToM OKHMCIEHHs
BesmunHa NRM camxkaercs Ha 25%, HaMarHM4eHHOCTE HACKHIIIICHUS BO3pACTAET, a
KOOPIUTHUBHBIE MapaMerpel nananT. Habmomanock aHomalbHOE TOBeAeHUE
KOMIIOHEHTbl HAMarHWYEHHOCTH, HAIPaBJIEHHOM BJIONb NOJII OTXKUra (pocT Ha
Ha4yaJlbHbIX dTanax pasMarHUYUBaHMs TIEPEMEHHBIM II0JIEM), UHTEPIIPETUPYEMOE
KaK MpU3HaK YaCTHYHOTO camMooOpalleHUsi HAMarHHYeHHOCTH, 06YCJIOBIEHHOTO
MarHMTOCTATHYECKHM B3aUMOJICHCTBHEM OKHUCIIEHHOH 000I0ouKM M si/ipa 3epHa.
[Ipr  HeBbicokmx crenmensx oxucienus (o Z = 0.3) remiepaTypHOe
pasMarHMYMBaHue I03BOJIIET BOCCTAHOBUTH MCXOZHOE HampasieHHe NRM, npu
Z>0.35 — yxe ner. Meron Tense-Koe B Hu3koTeMIeparypHom urTeppaine (270—
360°C) naér opmanbHO npuemiIeMble, HO CHCTEMATHIECKH 3aHMKeHHbIe (Ha 16—
21%) oueHKM NaneoHanpsHKEHHOCTH, TIPUYEM OHM CTPeMATCS K BEIMYHHE OIS
OKMCIICHMs, TOT/Ia KaK BBICOKOTeMIlepaTypHblid uHTepBan (360-480°C) okazancs
HEIIPUTOJICH.

I'maBa 5 sBnsercs KIOYEBOH € TOUKM 3pEHMsS] NPUMEHEHHs K 3a/auam

MaJleOMarHeTu3Ma, II0CKOJIbKY MOJENUpyeT Haubolee pacmpoCTpaHEéHHBbIA B
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IPUPO/JIE CLUCHAPHH: BTOPHYHOE TEIJIOBOE BO3AECHCTBUE MHTPY3UH HA TIOPOJLY, YKE
001aJaI0IyI0 HAMAarHHYEHHOCTBIO TEPMOOCTATOYHOM NpUpojbl. B ornuuue or
riasbl 3 (OKMCIEHHE MpH TeMIlepaTypax Bbimie Touku Kiopu ucxomHoi dassl) U
riaBbl 4 (OKUCIIEHUE NIPpU TemIiepaTypax Huxe Touku Kiopu yactu uexonHoi dasel
C coxpaHeHdeM u4actd nepBuuHod NRM), cHayanga cos3jaeTcs HCXoaHas
naboparopnas TRM, 3arem paspymiaercss €€ HU3KOKOTEMIIEPATYpHass 4acTh C
osoxupyromumu Temrneparypamu Ty, < 260 °C, u yxe Ha (oHe 3TOro MarHUTHOTO
COCTOSIHHS IIyTeM OTXKura Ha Bosjayxe npu 260 °C npoucxoaut opHodasHoe
okucienue u popmrupoanre BropuuHoii CRM B marautHOM none B,, = 50 MxT.
IIpy  5TOM HCHONB3YIOTCS JBE IIpeAeNbHBIE OPUEHTALUUM IO OTXKHra:
napanienbHo ucxoaHon TRM M nepneHAMKyJIsSpHO eif, YTO MO3BOJISIET HU3YYHTh,
KaK HalpaBJIcHHE I10Jis, JCHCTBOBABLIEr0 BO BPeMsi OJHO(A3ZHOIO OKHCIIEHHS,
BJIMSET HA COXPAHHOCTH IajeoMarHuTHoro curxaia. [lokasaHo, uro ogHodasHoe
okucienue (BioTh 10 Z ~ 0.56) nuarHoctupyercs 1o pocty temmeparypsl Kiopu
W e€ BO3BpaTy K MCXOJHBIM 3HAa4YE€HUsAM IPU HAarpeBe B aproHe, YBEIHYEHMIO
HAMarHMYE€HHOCTH  HACKHILEHHMS] M CHHXKEHMIO  KO3pUUTHBHOCTH. [lpm
pasMarHMYMBaHUK IepeMeHHbIM TonieM U Temieparypod CRM u pTRM
paszieNisItloTCsl TOJNBKO B Cllydae IIEpPIEHJUKYISIPHOM OpHUEHTALMU TONEeH; Ipu
napajJjiejibHol  — KOIPUMTUBHBIE CIHEKTPBl M CHEKTPHl  JAeOJIOKUPYIONHX
TEeMIIepaTyp IepeKphIBAIOTCS HACTOJILKO, YTO pasjielieHue KOMIIOHEHT CTaHOBMUTCS
HeBO3MOXHBIM. Hanbonee BaXXHBIM pe3yapTaTOM JUTs ITAJIEOMArHUTHON IPAKTHKH
CleAyeT cYuTaTh, uTo MeToz Temse-Koe j1aér Hanéxuble onpeseneHus BeIHYUHEL
JIpeBHETO 110J1s (oTKIOHEHHE < 5%) TOJNBKO NpH NapauielbHOM OPUEHTALUK 101
OKMCIIEHUs U yMEPEHHOH crenenu okucaenus (Z < 0.5). Ilpu neprneninkynspHoOi
OpPUEHTAllMM OLIEHKM I1aJCOHANPSIKEHHOCTH OKAa3bIBAIOTCS CHCTEMAaTHYECKH
MCKa)KeHBI (3aBbILIEHBI HA PAHHUX CTaJTUSX, 3aHM)KEHBI HA MO3/(HHX).

Crenenb 060CHOBAHHOCTH IOJIOXKEHUH, BRIHOCHMBIX Ha 3alllUTY, HAYYHBIX
BBIBOJIOB M PEKOMEHIALMN, CHOPMYITHPOBAHHBIX B JUCCEPTALIUH, IIPEACTABISETCS
JIOCTATOYHOM. OcHoBHEIE BBIBOJILI JUccepTalum OIMUParoTCs Ha

TIpe/ICTaBUTEIbHbBIN 9KCIIEpUMEHTAJIbHBIH Marepuall, I10JIyYE€HHBIH v
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MCII0JIb30BAHUEM KOMITJIeKCca B3aMMOJIOTIONHSIIOLITHAX MeTPOMarHUTHbIX,
IIaJIECOMarHATHBIX ¥ MardHUTOMMHEPANOTMYeCKHX MeToJoB. JlocToBepHOCTH
PEe3yJIETaTOB TIOATBEPIK/IAETCS COIIACOBAHHOCTBIO JaHHBIX TEPMOMArHUTHOIO
aHajM3a,  TUCTEPE3UCHBIX  U3MEPEeHHH,  TEPMHYECKOr0 W  MOJEBOTO
pasMarHMYMBaHus, & TaKXKe  pe3yibTaToB 3KcnepuMeHToB Temse—Koe.
[TosryueHHple aBTOPOM  BBIBOALI JIOTMYECKH CIEAYIOT M3 IPEeJCTABIEHHBIX
SKCIEPUMEHTAIbHBIX JaHHEIX M ONMyOIMKOBaHbI B paboTax 1o TeMe JUCCEPTALHH.
3ameuanus k coaepxanuio H opopmieHHI0 paboThb

1. Hurze siBHO He orosapuBaeTcs, kak ObLIO HalpasieHo jabopaTopHoOe
noJsie B xoJie skcrepuMenToB Tenbe-Koe. Mexay TeM, pe3yibTaThl INIaBbl 5 JaroT
OCHOBaHHE TPEIIOJIOKUTE, YTO HAIIpaBleHHe 1abopaTOPHOIro MOJIsl MOIJIO 0Ka3aTh
BJIMSTHUE HA OLICHKH «IaJeOHANpPSHDKEHHOCTH.

2. PesynbraThl onpejeneHHs «IalcOHANPSIKEHHOCTH» Be3Jie JaloTcst 6e3
COOTBETCTBYIOIIMX aOCOMOTHBIX OMMOOK. [IpHBOMSTCS NMIIL OTHOCHUTEIBHBIE
omOku o([]) onpeneneHus HakJIOHAa JMHEMHBIX yYacTKOB JjuarpamMm Apau-
Hararsl.

3. Pucynoxk 1.1 BocrponsBezien 1o oveHs crapoii ny6nukarmuu O’Peiinmm u
banepmiu (1965, ccbuika 27 B cnucke nureparypsl). [lodemy 6bLI0 He B3ATh
PHCYHOK TOro e coaepxanus us pabotel Kakons m jp., Taoke IUTHpyeMoii
aBTOpoM (ccbuika 32)?

4. CTunucTHyeckre HeJo4ueThl. B psije ciyuaeB ojjHM W Te XKe I[PeJMEThI
HMEHYIOTCSI ITO-PasHOMY, HallpUMEp «YJBbBOIIIUHENBY M «YJILBEIINHHENLY WIH
«Bioxupyromas/1eb0KupyIomas TeMIeparypa» U «remieparypa 6I0KupoBaHus/
nebnoxupopanus». B nepBom ciyuae ciiefoBaio 6bl OCTAHOBHTHCS HA HATIMCAHUH
«YNbBOLUNMHENbY,  PEKOMEHIYEMOM  COBPEMEHHBIMH  MHHEPAJOrHYeCKUMH
cioBapsiMu (Harpumep, ciosaps B. I'. Kpusosuyesa, usg-so CIIGI'Y, 2008). Bo
BTOPOM Clly4ae, B JINTEPAType 110 NaJeOMarHeTH3My ¥ MarHeTU3My TOPHBIX IIOPOJI
ABHO 11peobiiajiaeT nepBoe HalucaHue, KOTOPOTO ¥ CTOMIIO TIPHIEPIKMBATECA.

YkasaHHBIE 3aMeuyaHMs, pPaBHO Kak u 0oyiee MeJKUEe, COO0OLICHHBIE

JUCCEPTAHTy B JIMYHOM IMeperucke, He CHWXKAKOT 0OIEeH BBICOKOW OLIEHKH
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paboTel. OHM HOCAT XapakTep MOXKENaHWH M He BIMAIOT HAa 0GOCHOBAHHOCTH
3alUIIaeMBbIX [TOJIOXKEHUM.
3akiioueHue

Juccepranuonnas pabora P. A. I'payesa npejicraBinger coboi 3aKoHUEHHOE
Hay4yHO€ HCCJIe[IOBAHHE, BBINIOJHEHHOE Ha COBPEMEHHOM OKCIIEPHMEHTAIBHOM
ypoBHe. B Hell pelieHa BakHas HayyHas 3ajd4ya — YCTAHOBIIEHO BIIUSIHUE
onHO(A3HOro  OKHWCIEHWs  THTaHOMArdHeTMTa B MarHMTHOM  TIOoJie  Ha
MajeOMarHuTHYr0  MH(QOPMAaTUBHOCTH 0a3anbToB, pa3paboTaHbl  METOIMKH
11a00paTOPHOTO MOAENMPOBAHMS U NPEJUIOKEHB! JUarHOCTHYECKUE KPUTEPHHU IS
paznenenus nepsuyHod TRM u Bropuunoid CRM. IlonyuyeHHBIC pe3yibTaTHl
MMEIOT (DyHJaMeHTallbHOe 3HaueHHe JUIs (DU3MKH MarHeTh3Ma TOPHBIX MOPOJ M
HNOJDKHBI ~ OBITh NPHUHATEL BO BHUMAHHME B MPAKTHKE IadeOMarHUTHBIX
HCCIIEIOBAHHA.

YKkasaHHele B OT3BIBE  3aMeYaHUS HE  YMaJSAIOT  3HAYUMOCTH
IUCCepTAallMOHHOr0  MccienoBanus. Jluccepramust orBeyaer TpeOOBaHUSAM,
YCTaHOBIIEHHBIM ~ MOCKOBCKMM  IOCYJIapCTBEHHBIM ~ YHHBEPCUTETOM HMEHH
M. B. JlomonocoBa k paboram mnopoGHoro poma. ComepikaHHe AHUCCEpTaLUAH
COOTBETCTBYET creruanibHocTH 1.6.9. I'eodusuka (o ¢Gusmko-mareMaTHIecKkum
HayKaMm), a Takxe KpUTepHsM, ompeneneHHbiM 1. 2.1-2.5 TlonoxeHus o
MPUCYKJACHUH YYEHEIX CTerneHel B MOCKOBCKOM rocy/IapcTBEHHOM YHHBEPCHUTETE
umenn M. B. Jlomonocosa. [luccepranuonHoe uccienoBanue  0(OpPMIIEHO
corimacHo TpeboBanusm Ilonoxenuss o coBere 10 3allUTe JUCCEpTAlMi Ha
COMCKaHWE YYEeHOW CTeNeHW KaHAuJara HayK, Ha COMCKAHWE YYEHOM CTEHEeHH
HNoKTOopa HaykK MOCKOBCKOrO  rocy/lapcTBEHHONO  YHHUBEPCHTETa HMEHH

M. B. Jlomonocosa.



Takum obpaszom, couckarens ['paues Poman AliekcanipoBuy 3aciy)kKUBaeT
IOPUCYXXCHUST YYCHOH CTENeHM KaHAuAara (U3MKO-MaTeMaTHYEeCKUX HayK II0

cnenuanbiocta 1.6.9. I'eoduznka.

OduunansHeIil OTIMOHEHT:

KaHAMAaT (PU3UKO-MaTEeMaTHUYECKUX HaYK,

JoueHT Kadepsl GU3uKu 3eMiu

¢u3znueckoro haxkynpreTa

DejiepanbHOTO rOCYIAPCTBEHHOTO OI0/DKETHOr0 00pa3oBaTebHOTO YUpexk/1eHIs
BbICIIIEr0 0Opa3zoBaHus

«Canxr-IlerepOyprckuit rocyapcTBeHHbIM YHHBEPCHTETY

Vs
Kocrepos Anapeit AnexcanipoBiy L 0 Rl 2026

. il

o

KoHTaKkTHBIE JIaHHBIE:

TeJL.: - 5, e-mail: a.kosterov(@spbu.ru

CrnenuanbHOCTB, MO KOTOPO# OQUIIHATEHEIM ONIIMTOHEHTOM

3aIIMIIEHa AUCCePTalIMs:

bes mudpa, cnennanbHocTs: «CTPYKTYpa M 9BOJIOLMS JTUTOCHEPHI»
Juccepraums 3amuinena B YHausepcurere Monnense 2, ®panuus. Pemenyem
DeniepanbHO# city)ObI 110 Han30pY B chepe obpazosanus U Hayku oT 20 HioIs
2008 r. No 1378 quruioM 0 NPUCYKACHUN YYEHOM CTENEHHM MPU3HAH
9KBHBAJICHTHBIM JUILIOMY roCy/lapcTBeHHOro obpasia Kauuaara Gpusnuko-
MaTeMaTHYeCKUX HayK, moixydyeHHomy B Poccuiickoii ®enepanyn

Anpec mecta paGoThI:

199034, Poccus, Cankr-IlerepOypr, Yuusepcuterckas Hab., 1. 7-9,

DeiepalibHOE TOCyIapCTBEHHOE OI0/DKETHOE 00pa3oBaTellbHOE YUpeKaeHHE
BbIciiero obpasosanus «Cankr-IleTepbyprekuii rocyiapcTBeHHbIN YyHUBEPCUTET,
dusnyeckuii paxynbret, kadeapa Gpusukyu 3emnu

Ten.: +7 812 428 7300; e-mail: a.kosterov@spbu.ru

[Topmucs cotpyanuka DeiepaibHOrO rocy 1apcTBEHHOIO G10/PKETHOTO
00pa3oBaTeNIbHOTrO yupex/ieHus Bbiciiero oopasosanus «Cankr-TlerepOyprexuit
rocyapcTBeHHbIH ynuBepcure» A. A. KoctepoBa yuocToBepsio:




