OT3bIB O®PUIINAJTIBHOT'O OIIIMTOHEHTA
Ha JIHCCEPTALMOHHYI0 padoTry AxmeToBoii Aiiryabr Ajab¢peIroBHbI
«YcTOWYHBBIE COCTOSIHMSI BHXPENoA00HBbIX HEOJHOPOJHOCTEH B OJHOOCHBIX
(eppOMAarHUTHBLIX TMJIEHKaAX ¢ MOJAYJHPOBAHHBIMH  MaTepHAJbHbIMH
napamMeTpamMmu», MPEJICTaBIEHHOW Ha COMCKAaHHWE Y4YEHOW CTElEeHM KaHauaara
bU3MKO-MaTeMaTHYeCKUX  HayK MO  CHELUaIbHOCTH 1.3.8. ®usuka

KOHACHCHUPOBAHHOI'O COCTOSAHUS

HccnenoBaHuss MarHUTHBIX CKUPMHUOHOB OCTAlOTCS OJHUMH M3 CaMbIX
aKTUBHO pa3BUBAIOIIMXCS 001acTeii COBPEMEHHOW CIMHTPOHUKHM, M HX
aKTyaJIbHOCTh TOJIbKO Bo3pactaeT. CTosib OOJNBIION HHTepec K HUM 00yCIOBIIEH
YHUKAJILHBIMUA CBOMCTBAMM: TOIOJIOTMYECKast CTabMIBHOCTh, Manblii pasmep (OT
HECKOJIBKHMX JI0 COTEH HaHOMETPOB) U BO3MOXHOCTh 3()(PEKTUBHOTO YNPABIEHHS C
MOMOIIBIO 3JIEKTPUUYECKUX TOKOB. JTHU KauecTBa OTKPBIBAIOT IyTh K CO3JaHUIO
NPUHIUIHAIBHO  HOBBIX  3Heprodd(deKTUBHBIX  YCTPOMCTB, TakKMX, Kak
CBEPXIUIOTHAS MaMsTh, JIOTHYECKHE BEHTHJIM U DPa3IUuHble apUOMETUYECKUE
YCTPOWCTBA, HCIOJIb3yeMble JUIsi HEHpOMOP(MHBIX W KBAaHTOBBIX BBIYMCJIEHMH, a
TaK)kKe UCKYCCTBEHHOro MHTeliekTa. Ho, HecMOTps Ha OONbLIOW KOMMEPYECKUH
MOTEHIIMA] CKHPMHOHOB, CYIIECTBYET pSJI CEepbe3HBIX NpoOjIeM, KOTOphIE
3aTPYAHSIOT MOSBJIEHHE CKUPMHUOHHBIX YCTPONCTB Ha pbIHKE. JTO, NPEXJe BCETO,
BOIIPOCHI, CBSI3aHHBIE CO CIOCOOAMU 3apOXKJIEHUS MArHUTHBIX CKHPMHOHOB
(ycnoBueM 3apoxaeHust s Ooyibliell YacTH CKUPMHOHOB B H3BECTHBIX B
HACTOsSIIEE BpPEeMs MaTepHasiax, SBISIOTCA OUYeHb HU3KHE TeMIlepaTypbl H\WIIH
CUJIbHBIE MarHUTHBIE MOJIs), UX CTAOMIBLHOCTH, a TAaK)Ke HaJ METOAaMU HAJIEKHOTO
KOHTPOJISI ¥ YIpaBlieHHUS CKUpMUOHamH. TakuM oOpa3oM, 3ajaya IIOMCKa
MaTeprajoB, B KOTOPBIX BO3MOXHO OOpa3oBaHWE MAarHUTHBIX CKHPMHOHOB,
ABJISETCA BechbMa aKTyaiabHOM. JluccepranuoHHas pabora AxMeToBod A. A. Kak
pa3 TMOCBSIIEHa TEOPETHYECKOMY HCCIIEIOBAaHUIO Crocoda  CTaOMIM3aAlUK
MarHUTHBIX ~ CKHPMHOHOB W JPYIMX  BHUXPEMOJOOHBIX  MAarHHUTHBIX

HEOJHOPOJHOCTEH (HETOMOJOTMIECKUX CONMTOHOB) Ha JedexTe HUIHHAPHIECKON
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¢GopMBI B TOHKMX MarHUTHBIX IUIEHKaX. B pabGore ObuIO paccMOTPEHO BIIMSHUE
reoMeTpHUYEeCKUX U MaTepuallbHbIX TapaMeTpoB JedekTa Ha CTPYKTypy U CBOWCTBa
BO3HUKAIOIIMX BUXPENOJOOHBIX HEOJHOPOJHOCTEH (B TOM 4YHUCIIE MAarHUTHBIX
CKUPMHOHOB), U3yY€HO BJIMSHHE BHEIIHEr0 MAarHUTHOTO MOJIA Ul JABYX CIIy4aeB
HAINpaBJIeHHOCTH (MEPIICHINKYISPHO MIOCKOCTH TUIEHKE U B IJIOCKOCTH IJIEHKH),
a TaK)ke WCCIIeOBaHbI IMPOILECCHl MepeMarHMYMBaHUSl JaHHBIX BUXPEMOAOOHBIX
HeoHOponHOcTed. PaccmaTtpuBaemblii  cmoco0  cTaOwin3anu¥ — MarHMTHBIX
CKUPMHOHOB Ha JedekTe sBiseTcs 3GGEeKTUBHBIM METOIOM HX CTaOMIU3aLuUu,
IOCKOJIBKY He TpeOyeT 00s3aTebHOr0 KCIONb30BaHUS PEIKMX MIIM CIOXHBIX
MHOTOCJIOMHBIX MAarHUTHBIX CTPYKTYp, @pHM KOMHATHBIX TeMIlepaTrypax Hu
HEeOOJIbIINX MATHUTHBIX MOJISIX.

Takum 00pa3oM, aKTyaldbHOCTh NMPOBEJCHHBIX B JAUCCEPTALMOHHON paboTe
AxmenoBoit A.A. uccle0BaHUI COMHEHHI He BBI3BIBAET, @ Pe3yJbTaThl pabOThI
MOTYT HalTH NPUKJIaAHOE 3HAYeHHUE.

JluccepTaliioHHas paboTa COCTOUT U3 BBEJEHUS, TPEX III1aB, 3aK/IIOYEHUS U
CMHCKa LUTUPYyeMO# suTepaTypbl. OOlMi 00beM IHCCEPTALMOHHON paboThl
cocraBisieT 124 crpanuubl, Bkmoudas 46 pucyHkoB. CIHCOK JIUTEpaTyphl
coaepxut 202 HaMMeHOBaHUM.

Bo BBeneHMH TpagUIIMOHHO 00OCHOBAaHA aKTyaJlbHOCTh AUCCEPTALIMOHHOIO
Uccle0BaHusl, chOpMyTUpPOBaHbI LIEH U 3a/1a4i paboThl, a TAKXKE BHIHOCHMBIE Ha
3alUTY N0JI0’KeHUs. TaMm ke nprBeeHa Hay4yHas HOBU3HA UCCIIEJOBAHMS.

IlepBas rmaBa HOCUT O0O30pHBIM XapakTep M IIOCBSIIEHA aHAIIU3Y
XapaKTepUCTHK U OCHOBHBIX CBOWCTB BHUXPENOAOOHBIX HEOJHOPOIHOCTEH,
3apOXKIAIOIIMXCSA B MarHUTHBIX IUIEHKAX, C10co0aM M yCIOBHUAM HX 3apOXKIEHUS,
001acTsM YCTOWYMBOIO COCTOSIHUSA. bBBIIM paccMOTpeHbl OCHOBHBIE —THIIBI
BO3MOXHBIX BHXPENOAOOHBIX HEOJHOPOJHOCTEH, B TOM YHCJIE€ MarHUTHbBIE
ckupMuOHbl. KpaTko paccMOTpeHa XpOHOJIOTHSI HCCIIEJOBAHMH MarHUTHBIX
CKMPMHOHOB, MPUBEICHBI MaTepHasbl, B KOTOPHIX OHU CIOCOOHBI 00pa30BaThCs.
Ocoboe BHMMaHHE YAEJICHO BIUSHHIO Ne(hEeKTOB Ha CTPYKTypy M CBOMWCTBa

BUXPETOI00HBIX HEOTHOPOJHOCTEM.



Bropass riaBa COAEPKUT pe3yibTaThl YHUCICHHOTO pPEIIEHUs ypaBHEHHUM
Ditnepa-Jlarpamxa, ONUCBHIBAIOLIMX paclpeselieHhe HaMarHU4eHHOCTH Ha
paccMaTpuBaeMbIX KOJyMHAapHBIX Aedekrtax. B Xoae 4MCIeHHBIX pacyeToB ObLIO
YCTaHOBJIEHO, YTO BO3MOXXHO 0OpasoBaHHe 4YeThIpeX THUIIOB BHUXPENOAOOHBIX
HEOHOPOJHOCTEN (HETOMOJIOTUYECKUH COJIUTOH U CKMPMHUOH) Ha KOJIyMHapHOM
nedexTe, ObUIa U3yYeHa UX TOTOJOTHS, PACCYUTAHBI UX paJUyChl U SHEPIHH. bblIo
UCClIeZIOBaHKMe BIUsSHUE paguyca AedekTa U ero MaTepUalbHBIX IIapaMeTpPOB Ha
CTPYKTYpY HCCIIelyeMbIX BHUXPENoJ00HbIX HEOJAHOPOAHOCTeH. bbuta momrydeHa
JAMarpaMMa yCTOMYHMBOCTH B MEPEMEHHBIX «()aKTOp KauecTBa — paguyc AeeKTar
IUTSL OLIEHKH CTaOMJIbHOCTH MAarHUTHOTO CKUPMHOHA.

Tperbss rnaBa TMOCBALEHAa UCCIEJOBAHMIO BIIUSHUSA BEJIMYHUHBI |
HampaBJIeHUS BHEITHETO0 MarHUTHOT'O TOJIL Ha CTPYKTYPY, TOIOJIOTHIO, SHEPTHIO
00/1acTH  YCTOWYHMBOCTH JAHHBIX BHXPEMOJOOHBIX HEOJHOpPOAHOCTEH. Jlis
BepUGHUKAIMU TOJYYEHHBIX Pe3yJbTaTOB YHUCICHHBIX PacyeToOB OBLIO IPOBEIEHO
MHKpPOMarHuTHOE MOJIEIMPOBaHNUE, BBITOTHEHHOE ¢ moMolbio nakera OOMME.

B 3akmodyeHuM copepKaTcsi OCHOBHbIE pe3yJbTaThl  BBIIOJIHEHHBIX
HCCJICIOBaHUM.

B xkadecTBe Hauboyiee CYIIECTBEHHBIX H3 3THUX pe3yJIbTaTOB MOXHO
BBIICJIUTD CJIEAYIOIIHE:

1. BeimosnHeH pacyer pacnpejelieHHss HaMarHH4eHHOCTH BUXPENOJ00HbBIX
HEOJHOPOAHOCTEH  (HETOIMONOIMYECKHH  COJNUTOH M CKMPMHOH),
CHOCOOHBIX 00pa3zoBaThCsi Ha Jedekrax. YCTaHOBJIIEHO, 4YTO Ha
KOJYMHApHbIX JedeKTax TuNa «IOTeHLHAIbHAas sAMa»  MOIyT
00pa30BBIBAThCS YETHIPE THUIIA BUXPEMOJOOHBIX HEOAHOPOJHOCTEH C
OJIOXOBCKHM pacmpe/iejieHieM HaMarHU4€HHOCTH.

2. WccnenoBaHo BIWsHUE paguyca Hedekra, €ero MarepHallbHBIX
napaMeTpoB (koHCTaHTa MarHUTHOM KpHUCTaUIOrpapuyecKon
AHU30TPOIMK) HA pagMyChl BUXPENOJOOHBIX HEOJHOPOIHOCTEH WU

paauyc KOpoB.



3. TlomyueHbl AMArpaMMbl YCTOWYMBOCTH HCCIEIYeMbIX BHUXPENOJOOHBIX
HEOJHOPOIHOCTEH B TIepeMEHHBIX «(aKkTop KadyecTBa — pamguyc
nedexTay.

4. W3ydeHsI MPOIECCHI NIEpPEMarHiYUBaHUs UCCIIEyEMbIX BUXPENOA00HBIX
HEOJHOPOJHOCTENH BO BHEIIIHEM MAarHUTHOM IoJe (TepHeHIUKYISPHOM
¥ [JJaHAPHOM HaIpaBlieHWH), pacCYMTaHa JuarpamMma yCTOMWYMBOCTH B

MNEPEMEHHBIX <<(1)aKTOp KadyeCTBa — MAarHuTHOEC I10JIC».

Teopernyeckass 3HAYUMOCTh JHUCCEPTALMU 3aKJIIOYAETCS B IOJY4YEHHHU
HOBBIX pe3yJIbTAaTOB MO pacueTy pachnpeleieHusi HAaMarHWYE€HHOCTH, IPOLIECCOB
nepeMarHuuMBaHUsl 1711 MarHUTHBIX CKUPMHOHOB, KOTOPBIE SIBJISIOTCS aKTHBHBIM
IpeMEeTOM HCClIeZIOBaHMs B HacTosiliee BpeMs. B cBsi3u ¢ yeM, HayyHas HOBHM3HA
MPOBEJIEHHBIX HCCIICIOBAaHUNA B JMCCEPTAlMOHHOW paboTe COMHEHMH He
BBI3bIBAET.

OCHOBHBIE ITOJIOKEHHUS ¥ BBIBOJBI pAaOOTHI SBJSIFOTCS YOeIUTEIBbHBIMHU, TaK
KaK 0a3upyroTCs Ha U3BECTHBIX (U3MYECKU OOOCHOBAaHHBIX METOJAaX pacuera Ha
OCHOBe  ()EHOMEHOJIOTMYECKOr0  MOJAX0Ja, a  TaKkKe  IMOATBEPKIAOTCS
MPOBEACHHBIM MUKPOMArHUTHBIM MOJIEIMPOBAHUEM B LIIMPOKO PacIpOCTPaHEHHOM
Cpeiu UcCliefioBaTeNielt MarHeTu3Ma nakere ¢ oTKpbIThiM kogoM OOMME.

TeM He MeHee IO COIEPKAHUIO JUCCEPTAIMOHHOW PabOTBI MOTYT OBITH

ceaHbl CleayIOlINe 3aMeYaHus:

1. B gwuccepranuoHHOi paboTe OTCYTCTBYeT OIUCaHHE CIeUU(UKH
NPOBEIEHUs YUCIIEHHBIX pacyeToB (IIAar MHTErPUPOBAHUSA, KPUTEPHH
CXOOUMOCTH W T.A.). B TekcTe cka3zaHO, YTO HCIIOJIbL30BAJICS METOJ
mapauleJbHOM CTPebObl, HO He MPUBEEH aJrOPUTM. DTO 3aTPyIHSET
BOCITPOM3BOAMMOCTb PE3YJILTATOB.

2. He oObscHgeTcs, modyeMmMy ObUIO MPOBEACHO MHKPOMarHUTHOE
MojenupoBanue ¢ nomouibio makera OOMME PaccmarpuBanuch Ju
Ipyrue TMakeTbl MUKPOMAarHUTHOIO MOZEIMPOBAHMS JUIsl CpaBHEHMs

TOYHOCTH U HpOI/ISBOILI/ITCHbHOCTI/I?



3. Ha ocHoBaHMM KaKMX MCTOYHHMKOB ObUIM BbIOpaHbI MapameTphbl s
IPOBEIEHUS] MUKPOMAarHMTHOro mojenupoBaHusi? COOTBETCTBYIOT JIU
BbIOpaHHbIE 3HAueHUs peanbHbIM Matepuanam Co/Pt u mpoBoauioch
AU KOJIMYECTBEHHOE  CpaBHEHWE  [MOJN[yYeHHBIX  JIaHHBIX C
SKCIIEPUMEHTAIILHBIMU Pe3yJIbTaTaMu?

4. beiio OBl KemaTeIbHO TMPOBECTH HCCIEAOBAaHUS CTaOMIBHOCTH
BEXpEenoJO0HbIX HEOJHOPOJHEH C YYeTOM TeIUIOBBIX (UIyKTyalHid.
TemneparypHas HeyCTOMYMBOCTh OCTAaeTCs OAHOW M3 CaMbIX INIaBHBIX
npo6ieM, KoTopasi OTAensieT (U3UKYy CKUPMHOHOB OT UX HAJIe)KHOTO
IIPAaKTHYECKOr0 NPUMEHEHUS B SJHEPrOHEe3aBUCUMOM MaMSTH.

5. Tekcr auccepralyu COAEPKUT ONEYaTKH, HECOrjacoBaHUE Majexei,

opdorpaduueckue U MyHKTYaI[HOHHbIE OITHOKH.

OTU 3aMeyaHUs He 3aTpParuBalOT OCHOBHBIE IIOJOKEHHS M BBIBOJIBI
QUCCEePTalMU U HE CHHXKAIOT 3HAYMMOCTD JJAHHOTO MCCJIEOBAHUS.

Pe3synbratel nucceprallioHHOH paboOThl OMYyOJMKOBaHBI B 7 HAyYHBIX
CTaThAX, ONyOJMKOBAHHBIX B BEAYIIUX POCCUHCKMX W WHOCTPAHHBIX HayYHBIX
KypHajlaX, B TOM 4YHCJe, BXOIAIMX B 0a3bl gaHHBIX Scopus, Web of Science u
nepeyeHb BAK, a Taxke HEOTHOKpaTHO OOCYXIaluCh Ha BCEPOCCHUCKHX H
MEXIYHapOIHBIX HAYYHBIX KOH(DEPEHIUSIX U CEMUHApax.

1o opuruHanbHOCTH ¥ 00bEMY MOTYHYEHHBIX Pe3yJIbTaTOB, TOCTOBEPHOCTH H
HAy4YHOH  3HAYMMOCTH JUCCepTallMOHHas pabota AXMeTOBOW  AWryinb
AnbdpenoBHBl «YCTOHYUBBIE COCTOSIHAS BHXPENOAOOHBIX HEOMHOPOMHOCTEH B
OJHOOCHBIX (PePPOMATrHUTHBIX IUIEHKAX C MOIYJHUPOBAaHHBIMH MaTepHalIbHBIMH
napamMeTpamMu» MpeACTaBIseT COO0N 3aKOHUEHHYIO pabOTy U YAOBJIETBOPSIET BCEM
TpeOoBaHUAM, npeabsBiasieMbiM BAK Kk kanauaaTckum auccepranusiM. BeiBojbl 1
3aKJIIOYEHUS] aBTOpa JOCTaTOYHO 0OOCHOBaHBI. ABTOpedepaT COOTBETCTBYET
COIEPKAaHUIO JIUCCEPTALMH, COJEPKUT KpaTKOe OIMKMCAaHHWEe IPOBEIEHHBIX

HUCCIIeNOBaHUM U UX PE3yJIbTATOB.



Ha ocCHOBaHWM BBINIEU3IOKEHHOTO CUYMTAK, 4YTO paccMaTpuBaeMas
IUCccepTalliOHHAas paboTa Ha COUCKAaHWE YYEHOM CTEeNeHM KaHAuaaTra Hayk
COOTBETCTBYET TpeboBaHusM [10J10)KeH s O PUCYKACHUU YUEHBIX CTeneHen (.11
9-14), yrBepxxaenHoro [Toctanosnenuem [IpaButensctBa Poccuiickoi ®enepanuu
Ne 842 or 24 cenrs6ps 2013 r. (B pemakuuu ot 18.03.2023 r), a e€ aBrop,
AxmeroBa Aiirynb Anb(ppenoBHa, 3acTyKUBaeT IPUCYKACHUS €il yUEHOM CTENIeHN
KaHauaaTa (QU3MKO-MaTeMaTH4YeCKuX HayK Mo crernuanbHoctu 1.3.8. Pusuka

KOHACHCHPOBAHHOI'O COCTOSHUA.

OdunuanbHbIi ONMOHEHT

KaHauaaT GU3NKO-MAaTeMaTHYECKUX HayK,

crienaabHOCTh 1.3.8. PU3KKa KOHAEHCUPOBAHHOIO COCTOSIHHUS,

Hay4HBIH COTPYAHHUK Ja00OpaTOPUH BBHIYHCIUTENbHON QU3UKU U QU3HKH (a30BbIX
nepexonoB HHcturyra ¢usukn um. X.M. AmupxaHoBa — 000COOJIEHHOIO
noxapasnenennss PI'BYH [larecranckuii denepanbHblil HCCIEI0BATENLCKUN LEHTP

Poccuiickoii akanemun Hayk (U® JIOHUI] PAH)

Hlata: « 24 » _aseyema_ 2026 T. . : TaaeB Taa AGaynnaeBuy

Anpec: 367000, Pecriyonuka Jlarectan, r. Maxaukana, yia. M. IN'ajokuesa 45,
tenedon: +7 (8722) 62-89-60,

e-mail: taaev89@mail.ru

[Moanuce HayyHoro corpyanuka M® JIOUL] PAH TaaeBa Taa AGnyinaeBuva

3aBCPALO:

Jlarectanckuii hpenepaabHbIN LEHTD §

KaHAUAAT QU3UKO-MATEMATHYECKUX Ba¥ Nobaes XK. T
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