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( P OJIb CI4MMETPIIIIHbIX HE ONHOP ONHO C TEI;I B TIP OEJIE MAX
PACTIP O C TPAIIE HI4fl SJIE KTP OMATHI4THbIX B O JIH>.

rrpeAcTaBneHHyro Ha coprcKaHue yqeHoft cTeneHLI

KaHAr,rAara Qnsurco-uareMarrrrlecKr{x HayK
rro crerlr4aJrbHocrr.r 0 1 .04.03 - Pa4noQnszxa

B [ocJIeAHI,Ie roAbl c pa3BI,ITr,IeM TexHoJroruft uo.ssuracb Bo3Mo)r(Hocrb co3AaBarb
Marepr.ranbr c rpe6yeurruz cnoficTBaMu, Hzrrrpr.rMep, c [oKa3aTeneM [penoMJIeH]It, KoToptlft
3aBvcptr or KoopAI{HarbI rlo 3a,4aHHoMy 3aKouy. llosrouy c oAHofi cropoHbr, neo6xo4urrao
aAeKBaTHOe TeOpeTI{qeCKOe OUnCaHHe paClpooTpaHeHlrr BOJrH B TaKVX CpeAax, c Apyrofi
cropoHhl, caurvt grI,I cpeAbl MoryT 6rrrr r4crroJrb3oBaHbr Nrfl. u3y,teHr4r pasHoo6pasnrrx
o[TI,IqecKLIx I4 KBaHToBorIoJIeBbIx eS(feriron. Tax ananorrzr MexAy gneKTpoAr,rnauuxoft B cpeAe
LI B LIcKpktBneHHoM npocrpaHcrBe no3Bomer MoAe-rrrlpoBarb HeKoropbre e(fSerru fpaBr4Tarlr{r4.

B 4Iaccepraquz M..{aBTflHa }IccneAyrorcs. rtBJreuur, cBr3aHnbre c pac[pocrpaHeHr.reM
cBera B cpeAax, o6naAaroq[x pa3nlrqHbrMr.r rvflaMr,r npocrpaHcrnennoft HeoAHopoAHocrtr.
flpznrepaull TaKr.IX cpeA llBntrorcx QoroHHbre Kpr.rcrarrnbr c lepvoAprrrecKrz rrrcMeHrroqr.rMct
rIoKa3areJIeM npeJlor\{JreHr.rr, a raK)Ke cpeAbr co cQepnuecrfi-clrN.rMerputrHbrMrl
HeoIHopoAHocr{MIiI, TaKLIe KaK nLIH3a Jlyne6ypra u <<pw6nit rJrtr)) Marcserra.

,{uccepmql4r cocrol4T zg 5 rrtas H 3aKJrrolrenrar. B uepnofi neo4nofi rJraBe cAeJraH o6sop
nkrTepurypbl IIo reMe Ar4cceprarlurr u [epetrr,rcJreHbr ee fJraBbr c KpaTKr,rM t{3JroxeHpreM ux
coAepxaHr4r.

B fnaee 2 pacumrpr4Baercfl. BparrleHr.re nomprl3arl[r.r gneKTpoMarHr,rrHofi sorHrr n
(poroHuotr,t Kpllcriulre. O6cyxgaercr pe3oHanurufi xapaKTep groro rBJreH[.fl. B uane orrrcaH
gKcnepr{MeHT c oAHoMepHbrM $oronnrru Kpr4craJrnoM, B KoropoM sa6lroAaercx e$(ferr
(onpoKr.IAbrBanr4s>> norsplr3arluu gneKTpoMarsznrofi BoJrHbr. llpe4roNeno reoperr.rtrecKoe
onlrcaHl,Ie grofo flBIrenvrr^. Oruernu, rrro reoperl{qecK€ul oIIeHKa nepBofi pe3oHaHcHofi uacromr,
nonyqeHHarl n pa6ote, HerrJroxo cornacyercr c gKclepuMeHToM.

B fraee 3 paccuarpllBalorct cpeAbl, noKa3arenb npenoMneHldr Koropbrx ecrb (fynrcqr.rx,
o6laAarouax qenrpanruoft cnuuerpueft. Taras cpeAa coorBercTByer rrpocrpaHcrBy c
onruqecroft uerpurofi tpexuepnofi c$eprr krrrv ncengoc$epu (gnyxuonocrHofo
rznep6orouga),u nyqr B Hefi uoryr paclpocTpaH.serct rro 3aMKHyrbrM TpaeKTopr{rM. 3ro Aaer
rlprlHllunuanbHylo Bo3MoxHocrb flpeoAonet gu(lparquonnrrfi [peAen, co3Aarb cyrrepnr4H3y r.r

IInau-HeBI,rAI,IMKy.



B Al4ccepralluu M. ,{anrrna MoAelrl rroKa3areJrr rrpenoMneHr.rrr c qenrpagnofi
cI4MMerpl4eit, 'tartre ran <pu6ufi rnas) Maxcnerla Lr rrvl3a Jlyne6ypra, uccJreAoBanr4cb
MeroAiIMI{ Teopkru raMzJlbroHoBblx crlcreM. Baxnyro ponb 3Aecb r.rrpaer ro, qro rrpocrpaHcrBo
rpexuepuofi (ncenao)c(fepu o6ra4aer pacrr4pennofi SO(4) crauiraerpraefi (Sb (j,t) ars
ucen4oc(leprr). IlostoMy B raItofi clzcreMe r4Merorcr AononHr4TeJrbHbre r,rgTefp€rnbr ABI,rxeHUr.llpu srou 3aMKHyrbre rpaeKTopr{pr cBeroBbrx rry.reft na (fone <prr6rero rrriua>) MaKcserra
Moryr 6urr uafi4eHrl HenocpeAcrBeHHo H3 r{HTerpanoB ABHxeHr4s. fIoAxoA, paspa6orannrrfi s
AvccepraqI4rl' paclpocrpaHserct I{ Ha Apyrlle npo$unu rloKa3areJrr npeJroMJreHr4.r, KoropbrM
MOXHO IOCTaBI4TB B COOTBeTCTBI,Te raMkrJrbroHoBhr cl,rcreMhr c 3aMKHyrbrMlI TpaeKTophrflMpr.

Tpaerropza cBeroB nyuefi JIe)Kar B [nocKocrr4 oprorouanrHofi nanpa"rrerr"ro
yl'noBoro MoMeHTa. Yqer norspvrgarJLrkr (cnuHa) npprBoAr.rr K BparrleHvro groft urocrocrrr, lreM
Hapyuaer HeBparrlarenbHble cl4MMerpr{r,r onrr.rqecKoft czcreurr <prr6uft mag MarcBeJrnp),
KOTOphre neo6xo.4urrabr, Hanpr4Mep, lnfl cosrailus. e(p(percra HeBr4Ar,rMOCTr,r.

B fnane 4 attccepragvpl nccJreroBaJracb MoAenb upoQranr rroKa3arenr flpenoMneHr.rr,
onl'IcBlBalolqat <<pu6uit rJIa3) Maxcserra, 4e$opnauponannrrfi c yqeroM rronrpr.r3arlrrr4.
flpe4noxenHax 4e$opMauvt BoccraHaBnrlBaer Bce cr{MMerpur.r orrrrlqecKoro raMr.rJrbroHr4aHa
zcxo4nofi MoAeJII4, Koropble Hapymarorcfl rrprr yqere noJurpr43arlr4v rralarorqefi tom6r, z
rapaHTl'Ipyer 3aMKlryrocrb rpaerropzfi [orypr3oBaHHbrx Soronon. Tarxe npeAJroxeHa
Irao4u$uqrapoBaHHat MoAelb JILIH3rI Jlyne6ypra z nafi4enrr rpaeKTopr{u ny.refi.

B fnane 5 paccnaarpl4BaJlocb Ll3nyqeHue or 3aprxeHnoft .ractzqbr, ABrDKyrrI eitcs. s cpeAe
c npo(pzneM IloKuBareng npenoMJlenr.rf, onlrchrBaeMbrM MoAenrrc <pn6ufi rrtar Marcsenna).
llorasauo, qro oro IircnyqeHue LIMeer AucKperHbrfi cnerrp. Hafiaesa ero uHTeHcr,rBHocrb.
Ocnonnas Anr4Ha BoJIHrI LI3Jryr{eHLrrr orrpeAenrercfl xapaKTepHbrM pa3MepoM upo(fun.a
rloKiBarens ilpenoMJleHl{t. Iloly'rena [oporoBar cKopocrb 3ap.rrxeHHofi qacrnrlrr s rarofi
cpeAe' neo6xogunaafl rnr Bo3Ht4KHoBeHLIfi tr3JryqeHr4r. I4ccne4oraHo ytnoBoe paclpe,qeneHr.re
Lr3ryqeHLrfl. B cpeAe 6es nornorqenvrs..

flepeuzcnraM 3aMeqaH Lrs, K wrccepra\r4u.
B naparpa(fax 2.3-2.5 " neperryraHa HyMepaqux $opuyr. Hanpunaep, Ha crp. 23 repeA

Qopn'rynofi (30) nauracauo, qro oHa cneAyer r{3 ypaBH"uui 1411, *otopo. rr u"tp"raeM a crp.
30' Ha caMoM 4ene (fopruyra (30) oqeBr4AHo cneAyer u3 ypaBHeHw (2i).

B nenofi qacrll ypaBHeHz-f, (11) aonxua 6rrm repBarr rpor.r3BoAHar rro z) a He 11o x.
HenoH-rrno, IroqeMy Ha crp. 17 4nynrepnrrfi oneparop Jlanraca o6ognaqeH cvMBoJrorra Ar, a na
crp' 20 cuunolona 41. Ha crp. 2I ABaxAbI rloBToprercr rrpeAxoxeHr.re o Ar4gneKTprr.recrofi
QyHxqrau oAHoMepHofi naoAenr,r Kponrara-IleHHr4.

Ha crp. 32, uauarro rraparpafua 3.2 coBrraAaer c HaqaroM naparpaQa 4.1, crp. 51. B
AzccepraIII4I4 ABaxAbI raercfl, orlpeAeneHlre npuHrlrana (Depnaa. Ha crp . 48 s HarraJre naparpaSa
3.6 repBoe rpeAnoxeHne coBnaAaer c nepBbrM npeAnoxeHr{eM Ha crp 57. rDopuyna (Zg) Ha
crp . 48 coBnaAaer c (foprrryroft (101) ua crp. 57.

Brrno 6u [oJIe3Ho go6anrarr B Al{cceprarluro onpeAeneHr.rr raKr.rx nonsruft KaK
r{AeanbHoe nvH3r,rpoBaH[e, HeBLTILIMOCTr, MOHOnOnb Beppn.

Hecruorpr Ha 3aMetIaH[{, Ar.rcceprarfarfl M. lanrn:gra - 9To caMocro.srenbHoe
3aKoHrIeHHoe HayqHoe rlccneAoBaHr.Ie. BrrnocraMhre s4 3arrlrrr1l pe3yJrbrarbr rBJrrrorcr HoBbrMr,r
I,r aKTyaJrbHbrMr4.

Pesylrtarrr pa6otrt AoKJIaAbIBanvcb Ha Mex,qyHapoAHbrx xonQepenquflx Lr rurorax. B
qacrHocrI4, AI4ccepra\us.6l'nta paccMorpeHa Ha lrrKoJre <CynepcuuMerpurr r4 r4HTerpyeMocrb)
n Jla6oparopI4l4 reoperu.recrofi Qusuru unr. H.H. Boroffo6os a OI4flLl 3I lrunap;_ )022 ,orc.
V'racrnzrlt IIrKotIbI orMerI{JII,I aKTyanbHocrb I,I Bbrcoxzft yponenb I,rccneAoB a1vIg..

Pesylrrarur, [peAcraBJIeHHbIe 
"u 

3arrlrrry, ony6nrarcoBaHbr B perlercupyeMbx xypHanax
c BbIcoKkIM znrnarr-QarcropoM. AnropeQepar BepHo orpaxaer coAepxaHr4e ALrcceprarlprr{.
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[uccepraqnr M.r{anrxua coorBercrByer rpe6onanzxrrr, [peAbrBnfleMbrM K

KaHIUIaTcKLIM lll{ccepTaql{r{M. Anrop Mcceprallr,rn, Mrep,{anrfir,3acnyxprBaer [p]rcyxAeHr,rrr
y.renofi crerlenfi rrar'p;rr^para Qvanro-rraareMarrqecKnx HayK rro cleqlraJrbHocru 01.04.03-
pa4raoQnsrra.

Orsrre cocraBr.rJra

HaqarrHur ceKropa nTO OVTflI4
Kar,ur,rlar (lzsuro-uareMarr{qecKrix HayK,

,{r,rperrop Jla6oparopar,r reoperprqecrofi

Susur<u unr. H.H. Boroffo6os a Okl-fl|4,
AoKTop Qr,rsr,mo-rrareMarr4qecKr.rx HayK,
tilreu-KoppecnonAeur PAH
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