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CmamMt noc6Jtut,eua ucCJleOo6auuw npol{ecca ocaJICoeuuJt 63aUJI·WOeiicm6y w ut,ux u ano'la­

cmul{ 6 JICUOKOCmu noo oeiicm6UeM CUJl C6emo60ZO OQ6JleHUJl. IIpeOJlOJICeHa MOOe.nb, onUCbl-

6QIOU(QJl mMeueu ue KOHI{eumpal{UU uauo'lacmul{ 600Jlb u anpa6JleuuJt oeiicm6UJI nocmoJtuuozo 

61lemuezo noRJt c y qemoM cUll liX 639UMnozo npumRJICeHUJl u omm{IJlKU6auuJt. Comacuo pe-
3YRbmamaM npo6eoeuubtx ucCJieooa(muii, 6 ueoouopoouoii cycnemuu 63aUMooeiicm6ywut,ux 

llQHO'IaCmUI{ noO OeUCm6UeM UH.meHCU6HOZO JlU3epHOZO U3Jly'leHUJl 603MOJICHO cyut,eCm606QH.Ue 

npocmpaucm6euubtx o6Racmeii c p U3HblMU l/JU3aMU - no au(IJlozuu c pU31lU'IHblMU r}JU3aMU ZU3a 

Bau-oep-Ba{IJlbCa. IIoRy'leuuble Pe:JYRbmambl c6uoeme.nbcm6ywm o 603MOJICuocm u ynpa6JleHUJI 

uauo'lacmul{aMU 6 JICUOKoii cpeoe ORR ljlopMupoaanuJt mou«olllleno'lnbix cmpy«myp. 

/{mot.teBble CJloea: k aHocycrreH3IDI, CBeTOBOe .n;aBrreHHe, oca)l()l;eHHe HaHoqacTHU:, Heo .n;Hop o .n;Ha51. 

KOI-IQeHrpaJ.J;IDI, B3ai1MO,LI;eHCTBI1e qacTHJ.J;. 
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BBe.IJ;en11e 

11po6JieM a <):>op MI1pOBaHIDI HeO,LI;HOpO.LI;HhiX 

pacnp e.n;erreH:Hii uaHoqacT.HU: B )J(Jf,Ll;KHX cycrreu ­

' IHH X 110!-~ .n;eifCTBHeM BHeiiiHI1X IIOJieif, BKJIIOqa5J. 

l\l:I.BJte H He CBeTa, 5J.BJI5J.eTC51. KJIIoqeBOH .LI;JI51. IIpi1-

JIQ)l\el-H:IH B 6HO<):>OTOHI1Ke, 3KOJIOr i1qecKOM MO­

lli'IT Op Hllre II HaHOTeXHOJIOriDIX OCa)l()l;eHIDI. 

' t te wrp rrp aKTHqecKHX 3a.n;aq qpe3Bhlqaifuo IIIM­

p o tc O'l' HanpaBJieHHOH .LI;OCTaBKI1 JieKapCTB C I1C-

110Jl h'JOBaHt'IeM MarHHTHhiX HauoqaCTI1J.J; [1] I1 o 6 -

pa'W Btltn151 6HOIIJieHOK [2] .LI;O o q HCTKH BO.LI;HhiX 

p aC'mopoB OT Mm<poqacTHU: rrorrH3THJieHa [3] . 
11 p a6oTe ( 4] rrpo Be,LI;eH 0630p MeTO.LI;OB yrrpaB­

.I JCI IH5[ pa3,LI;eJietmeM qaCTIIJ.J;, B TOM q 11crre C I1C-

110 Hb30Bai-IMeM OIITHqecKoto rra3epa. B HaCT051.­

u ~ec BpeM51. aKTIIBHO IIpOBO.LI;5I.TC51. 3KCIIepi1MeH­

' t 'aJTb l·ll~Ie M TeopeTIIqecKHe Hccrre.n;oBaHIDI no 

t,t3y<creHMIO BJIIDIHH» Jia3epa Ha HaHo cycrreH3I1I1 

[5- 7]. B 6 o rrhiiii1HCTBe p a6oT aBTOp hl <):>oKycHpo-

BaJII1Ch Ha ropi130 HTaJihHOH .LI;HHaMHKe q aCTMJ.J; B 

Jia3epHhi X rryqax IIJII1 TepMO.LI;11<):><):>y3HI1 [8, 9], a 

Bep TI1KaJihHa51. r eo MeTpH» c yqeTOM rpaBHTaQHH 

He.n;ocTaTo qHo H3yqeHa. B-TO )l(e BpeM51. 3a.n;aq a 

IiCCJie,LI;OBaHIDI IIOBe,LI;eHIDI HaHo cy c rreH3I1I1 IIO.LI; 

BHeiiiHI1M B03,LI;eHCTBI1eM B BepTI1KaJihHO p ac rro­

JIO)I(eHHOH KIOBeTe .LI;OCTaTo qHo aKryaJihHa. 

B q acTHOCTH, B pa6o Te [10] p accMarpHBaiOTC51. 

B03MO)I(HOCTI1 o6p a3oBaHI151. pa3rr~HhiX CTPYKTYP 

Ha IIO.LI;JIO)I(l(e , KOTOpa51. rrpe.n;cTaBJI5J.eT co6oif .LI;HO 

KIOBeThl, c o .n;ep)l(aiJ.J;eif HaHocy c rreH3I1IO. 

B pa6oTax [ 11, 12] o rrTHqecKo e o ca)l()l;eHHe 

HaHoqaCTIIJ.J; aHaJII13I1pOBaJIOCh B MO,LI;eJIH H,LI;e ­

aJihHOrO r a3a, T . e . B 3THX p a6oTax rrpeHe6pera­

rroch pa3MepaMII HaHoqacTH~ II I1X B3ai1MO,LI;eif­

CTBI1eM .n;pyr c .n;pyro M . O .n;HaKo o q eBH.LI;HO, qTo 

IIpi1 .LI;OCTaToquo 6 0JihiiiOH KOHJ.J;eHTp aJ.J;I1I1 HaHO­

qaCTI111 rrpeu e6per an IIX B3aHM o.n;eiicTBHeM 

HeJih351. . B p a6oTe [14] paccMarpHBarroch cTau;H­

oHapuoe pacrrpe.n;erreHHe q acTHU: HaHocy c rreH31111, 


