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Paccnrorpena ilrareMarr{secfia.E trocraHoBKa BaAarrm BoccraEoBJreHtr.s
cfiopocrn Tenronrsecntrx ABr{E(eu[ft [o AaHEbrM o Moquocrr4, Boapacre r4

SaquanrnoM cocraBe ocaAosublx cJIoeB. O6cymgarorcf Botrpocbr eAr{HcrBeE-
EOCTr[, MeroAbl TTUCJIeHHOIo pelreEi{.a, trpIIBeAeH trpIrMep rrprrMerreHr{fl rrocTpoe-
Erlfi MeroAuntr K auaJruay Tepcno-CyHrr{eucnoro KpaeBoro nporr.r6a. flonyreu-
sbre Aarrnbre Aaror EoByro zu{opmaqvw o6 EBoirroqzr{ sroft o6ilacrm. O6cym-
laloTc-fl ABe BOSMOlrtEbre leoArrrraMr{secHr4e MoAeJrtr oopaSoBarrr4.fl BHerrrHr{x
KpaeB6rx nporu6on.

Breqeurae. Ocnosnyro uu{opMar{urc o renTourrrrecnr4x ABr{}fieHr4fx, trpotrc-
xoAr4Brrrr4x B trpe[ruecTByroqr4e reoJrorr4qecKr4e afroxr4, AocraBJrfleT MeToA
rraJreoreHroHrrqecKoro arraJrrrsa. flpeAJrolr(eHrrnrft e tt ] MeroA [oryarr4r AaJrb-
Heftmee paaB?rrr{e [2-4 n Ap.] u. B EaoroflIqee BpeMfl ero Sopr,rynupoBna
cBoAarcfl K crreAyroureny [3].

1. Moqnocrr, cJro.fl AaeT upeAcTaBJreume o cyMMaprroM ABr4?rieur{rr, }re ,qa-
naa 4eraneft o Ko.rre6aurr-flx, trporrcxoArrBrrrr4x Ba BpeM.fi c rraqaJra {opnrupo-
Banr{fl rroAorrrBbr uayaraeMoro trJracra Ao Bpe}reHr{ SoplrupoBaurrfl [ogo[rBbr.
BblrrreJre }I{aIrIero cJIo.ft.

2. Ecrw dlaqnannnrrii cocraB ocaAorrubrx cJroeB He ]retrfl".Tcn, To HanotrJren-
Hafl Morr{Hocrb orJroH{euraft panna rrepe]rerTlenrlro troBepxuocrtr Ba BpeM.fl ux
rranorrJrerrus. Ecnlr Sailnanrusrfi cocTaB clrenr{Jrcfl, To ueo6xo4umo yqecrb.
r{BMerre Hrde rny6nnbr o c atrKo HaKorIJIeHId.fi .

3. Heo6xoArdMo yrrprrbrBarb r{BMeEerrl4e MorquocTr4\B upoqecce cHJr&[Hoo6-
paaoBaHrrn (xorn Merognna ranoro yrreTa orcyrcrByeT).

I4cxoguofi ruSopuaqneft AJrfl rrpuMeHeHmfl MeroAa flBJrflrorcfl AaHHbre o'

MorrtrHocrw, alconrorHorl BoapacTe ra $aqnaJrr,rroM cocraBe cJroeB. ttpome Kop-
peKr{rrr{ 3a r{sMeTreHrre MorqHocTr4 frJracTa B rrpoqecce 4e{opMl4poBaHr/-.F,. B pflAe
cilyrraeB ueo6xo4raMo yrrurbrBarb rrolpaBny Ba yrrJrorrreHr{e cJroeB. flnn noc-
crauoBJreHmfl TenTonr4qecxoft nounorreHTbr neo6xo4uMo rar(Ete yqecrb l4aocra-
Tr4qecKyro cocraBJr.frrorqylo florpy?Ite}J'rrfl. w. cocraBJrfrorqylo, cB.fl3aHrryrc c vs-
Meuenr{eilf ypoBHfl Mopfl. PeaynrraroM rrpr4Menenr4fi MeToAa rraJreorenTour4qe-
cKoIo aHairr4Sa t{BJrgroTc.fi SHaseH[fl cKopocreft Beprr4KaJlbrrbrx geraxteuuft,
ocpeAHeHrrbre 3a rreprroA {opurpoBaHrrfl AaHHoro cJro.fl.

Hacronrqan pa6ora trocB.flrrleHa reopl4m rraJleorenTounqecxoro arraJrr43a,

paccMorperrr4e xoropofi 6srno sarraro B [5]. O6cyrH4alorc.fl qrcreHubre Mero4bt
BoccraHoBJreHrTfl cnopocreft TenTour4rrecnrrx qnratxenrafi, [pr4BeAeH rrpanTuqe-
cHuft rrprrMep rrocrpoenmfl rraJreoper(oucrpyHqnft ua 3BM. Paccuor:pennrrft n
pa6ore Mero4 rro3BoJr.fler BoccranaBJlr4Barb rrcrr{Hnbre (ueocpe4uenuue) cno-
pocrrr rrepeMer{enrr.rr HaH Synnrlnra [pocrpaHcrBeulrrrx ]toop4rruar vr Bpe-
MCHIT.

?Icxo4nnre Aarrnbre. B Haqecree rrcxoAnbrx Aaurrbrx AoJr?fieH 6sttr BaAaIr
reoilormqecnuft paapea, T. e. B MoMerrr BpeMeHm t:T BaAaHo rloJroifieuue
rpaHr4r{ paapeaa zr(fi, T\, zr(*, T), . . . , zn(fr, Z), nono}r{eHl4e AHeBHoI"l troBepx-
Hocrrr z" (r, T) n SyugaMeHra zo(r, T) (vurw nro6ofi rparrrar{br, rrprrEflroft sa
oclroBaurre uo4eru). Ans yilpoqeullfl Bbrr(JraAon paccMorpeu ;nynreputrft
(upoSmnrnrrft) Baprdaur BaAarrrr. HmHaxux trpr4rrqrrll{aJlbnblx rp}-fnocrer? 4nn
repexoAa H rpexrvrepHoMy BapraHry B AaHHoM cryriae Ee Rl[eercfl. AoJIlKeH
6rrrr BaAarT Boapacr cnoen /r (l:0, I,...tL), r.e. Ar.s Ka?fiIoro citoa, pactro-
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Jrox(errHoro Me?fiAy rroBepxuocrflMlr z*t(r,, T) v. zi(r, f), aa4an trepuo4 Bpe-
Megrr lt.-r., tf , B reqeune Koroporo ou {oprrrupoBaJrcfl. Eygeu trpeAtroJrararb,
rrro B MoMeHT BpeMegrr t:h Tror,epxgocrb. e-ro cno.a coBtraAaJla c AEeBsoft no-
Bepxuocrbro (Auou rvropn) i z.i(fr, to):z*(r, tu), nubrMr[ cJroBaMIr, s roft qacrtr
npo$una, rgo troBepxuocrb i-ro cJrofl He lre4BepraJlacb paaMbrBy trpm 1)h,
ero peJrr,e$ Surtcnpyer coBpeMeHnoe rroJlolneurre rex rorren cpeAbr, r(oTopbre
B MoMerrr BpeMenrl t:ti pecnoiraraJrlrcb lra 4neenoft rroBepxuocrl[.

ilraronorrasecnmft cocraB cJroeB rroaBoJrrer cyArrrb o6 ycnonuflx vrx {opmlr-
poBaHr4fi, B qacTrrocTrr RoccTaHaBJImBaTb. rroJro?I(eHr{e 4uennoft uone.pxlioctn
(mu uopn) B MoMenrbr BpeMunw t:tr. O6nrsno oqenna rlaJreopeJrre{a flBJrfl.-

eTc.g upu6,rraixenuoft, rroaroMy n o6utrert cilyqae cJIeAyeT crrnrarb, qro I4B-

Becrnbr rrpe4eJrbr, B Koropbrx B MoMeET BpeMenrr h pactroJlaraJrcfl rr&Jleo-
perrefr: zi'(r)7zi(r, tr)2zf (r) (oe:l Z HalrpaBriena Brrrr3)

flocranoBKa Ba[auu. flyctr n MoMerrr BpeMelrr t:ts }a,[aHo rroJlo]r{eHl{e
ocrroBagr{.fi MoAeJru zr(fr, to):z* (r, tu), BaAaHr,r BeprrrKaJrb1qfl rr roprraouraLb.-
Ha.fi cocraBJIflIoII{Ile cnopocrlr eIo repeMell{enltfl Wo(t, t), Uo(r,, t) (to<r<?)
w. c6opocrb ocaAnonaxorrJreHrrn q(r, t), paBnafl cnopocra rr_ocryrrJleurlfl Ao-
rroJrHr4reJrbrroro Marepl4aJra Ha BepxHIoIo fpaHrrqy z* (r, t). Itpoue roro' Ha

guennoft rroBepxuocrrd rrporrcxoArrr paapyrleur4e Id rlepeorJro)fieul/te Marepl{aJla
no4 4eftcrBrreM rroBepxHocrubrx rpoqeccon. frx crpynryp, xapaxrepuoe Bpe*
M.fl pa3Br{rzfl Koropbrx 10u ner w. 6onee, [o[ycrl4Mo cqurarb,, qro cltopocrb
BbrpaBrrrrBarrlrfi troBepxHocrrr trp.flMo trpolopquorraJrbr{a rpaAr4eHry penreSa -
?v}'z.f0r'. flo4po5nsrfi. anaJrrra ranoft MoAeJrm eBoJrro-qrlr AHeBHoft nonepxuo-
crr4 AJr.n ttpytt"o*acurta6nrtx ctpyRryp cAerrau B [6], lnn crpyxr]rp ocaAorr-

Horoqexra-s [7].
Ans rroJryrreur{fl ypaBrregraft anonrcqnr..r rparrmr{ reorormqecnoro pa3pega

Bo BpeMenrr seo6xoAr4Mo Bagarb Mareuatraqecnyro MoAeJIb cpeAbr, Bxo4.flrrlrre

B Hee Mexagmr{ecnrle rrapaMerPbr, tgaqailr,Eble rr rpaulrqrrr,re ycJloBr[-fl. Arn
MoneJrII nnueftuo-nssHoft txmprtocrm arla ypaBueul4fl rrMelor erl [6]

# : 
^ # * ep*w s-a, X - # (r. - z o)*,l,- (r., zo, zh,!,r,n, pe),

+ : W o-(J,# -ff{r-zo) *rpr (z* , zo, zn,, vp,Pn) ,

#:*-r,# t,k:r,2,...,,tu.

(1)

B Ha.recrBe Haqarrbrrbrx ycnonraft AoJrlnnbr 6sTs BaAaHbr $ynHqran zo(r,, /o):
:z* (r, to) ?r MoMeHTbr BpeMeF.m ta, B Horopr,re Sopurapyercfl KpoBJrfl l-ro cnos
zi(r, t1):z*(r, tt). B KarrecrBe rpanrqHoro ycJloBr4fl rrpm pemeurra BaAarrrt

Ha KoHesHoM orpeane B t 6 ] r{crroJrr,aoBaJrocb ycJloBrre orcyrcrBmfl' rloroxa
Maccbr .lepda 6ononHe rpaHl4ll6r. q))tnHqml4 $* m rpr coAeplr{ar qJreHbr, 3aBl4cfl-
qne or BflBnocrrr (pu) m rrJlornocrr4 (pr) cJroeB, rr orrr{cbrBaror peorornqecnoe
troBe4eHr[e']rareprraJra. B 4auuoft nocranoBr(e cnopocTb rrepeMerrtreu_m.fl ArreB-
uofi uoeepxHocrr{ He paBrra cxopocrrr ABla}fierrl4fl pacrroJlo}r{enHr,rx B ee onpecr*
Eocrr( rracrrdq cpeAbr. Ecnn B uexoropuft MoMeHr tlh zu(fr, t) 12. (r, t) ,
r. e. penreS i-ro cnos BbrxoAr4r Ha ypoBeHb AueBr{oft uonepxuocrrr, ro trpo-
IICxOAlrT ero paBMbIB II C"[eAyeT IIOJIO]IIIITu zi(fr, t):z* (r, t) -

Vcnonraucs rraabrBarb npnmoft aa4auefi Bbrqr4cJIeHI4e rloJrox{errrrfi rpanrrrf
reoilornrrecnoro paape3a z,(fr, f) tro AarrHbIM o cnopocr.rlx rrepeMeu{eHr4.tt

ocrroBanr{tr Uo(r, t), Wo(r, t\, MexaHrrrecKI4NI rrapaMeTpaM cpeAbr, Synrtqram
ocaAnonanotrJreur[.fl q(n, t), cnopocTrr paaMbrBa ]" rr orMeTKaM BpeMeHn tt
SoprurnpoBarrrfi arux rroBepxuocteft."' :O6parnoft aagaueft 6ylelrt HaabrBarb orpeAeJleur{e Synxqrft Uo(r, t),
Wo(r,-t) r4, BoBMolr(Ho, Mexar{rrqecnlrx fiapaMerpoB Fa, Pa, 4ilfi rrero seo6xo-.
rrMo Brrarb pe;rre{ cJroeB z;(f, T) , z* (t, T), rrx BoBpacr t.t nt rIoJroEteHIle

rraJreopeJrcedla z-(r, tt) B MoMenrbr BpeMenv t:tr. TaHas uocraHoBxa o6par-
tlofi BaAarrr4 He orilr,rqaercfl or nprauxroft B MeroAe rlaJreorer(TorrrrrrecnorG
AEAJIIISA.
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Tlccne4yerr cHaqaila 6o;ree npocroft cnyuafi, Kor,qa B ypaBrrerrr4flx (t)
MolnHo npenedpeqb qJlerraMtr Q*, rlru (,q.nn nlrueftno-nsexoft ]*(r4Anocrrr aTo oarra-qaeT' qTO rIJIeHbI, SaBmCflIqI4e OT BflSKOCTII CJIOOB, Ma.IIbI I4, HatrpgMep, [p?I
IJo(r, t):0 ilepeMelr{eHr{e qacrnq, pacrroJro}fienrrbrx y AueBrrot no"epirrocrlr,
paBHo cnopocrr4 trepeMeqeur.r.fi {yugamenra) .

Auallra eAr,rHcrBerrHocrr,r perxeHr4fl o6paruofi Balaqn. Paccrrorp4M oJre-
4yroquft rpr4Mep. flycts ocaAoqHbrF. paapee cocrorrr mB AByx .noeul penre{
KpoBJrrr r(oropbrx z1(r, T) w. z* (r, Z), penre* SynnaMeEra zo(n, ?), nnrep-
BaJr BpeMeHu SopMrrpoBaur4fl trepBoro cJrofi Lto, /1], nroporo itr, fl. flycm
rraBecrerr rraJreopeJrse{ z. (r, to), z. (r,, t1) rr trepepbrBrr B ocaA6ogaqorrJrerrrrn
orcyrcrByror l4 rrycTb zo, zr, z" flBtrrflrorcfl oArroauasubrMu SyuHqyrflMu Koop-
A?rrrarbr r. Paccmorpr4M, Mo?fier ura 6rrru troilyrrega AarrHa.E crpynTypa B pe-
syJrbrare qr4cro Beprr4KaJrbHbrx gnrmenrafi. B groM cilyqae [Jo(r, f )-0 r.4_

ypaBueHr4fl (L) rpr4nrrMaror Br4A

oz. o'z*-- : Ws*Q-l?'"-7-T to[ dfr'
0 nptr s:0, &:X,
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W r(r, t) dr.
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w)il.*w).",(+)
t{aH nra4uo r{B ypannenufi (3), r4cxoAnbre AaHHbre rroaBoJrflror roilyrrr4rb

rorrr,Ko r4HrerpaJr _or $ynHqvw Wo Ha orpe3Kax lto,, trf m ltr,, Tl. flpr aroM
caMa $ynHqlrn W, ognwHaqlro orpeAeJrena 6rrrr He Mo)fier. 3ro yrneprx4e-
HIre coBrraAaeT c SopuynraponHoft [yHnra t n nplrneAenubrx B Harrare craTbr{
rloJrolr(eHr4flx MeroAa rIaJleorenTorrdrrecnoro aHaJrrraa. Benraqrana B KBaAparH[,rx
cxo6nax B ypaBHerrrra (3"') paBna yrroM.flEryroft s rryHnre 2 uonpinne Ba
r[BMerrerrl4e rly6mnbr ocaAKoHanorrJleurrfl .

VIa ypannenmft (3) - (4) crreAyer, .rro nrc6afl rrpo?raBoJrbHafl no perrceSy
crroeB (z.o(r,, T), zr({, T), ,* (r, f)\ w. SaqrannHoMy cocraBy (z} (r, .t'ol ,
z" (r, tt)) cTpynTypa Mo]fieT 6rrrs [oilyrrega Ba cqeT qr[cTo Beprr4naJrr,Hbrx
ABrr)fierlrrfi, nprarow 6ec-,nrc.neurrbrr\{ .arrrcJroM cuoco6os. Momno ranx{e rroxaaarb,
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11pn ycJIoBLII4 B1,III9JIHSHI4II HepaBeHCTB (6)' pta saAarla CBOAI4TSS H saAarle

r{eJIr4HeftHOrO [pOrpaMMI,IpOBaHI{R, AIfl ee perueHufl 66II I4CTIOJIb3OBaII MeTOA

A!ffi;;;;il" ibl. Bropoft arrropmrM cocronJr B Haxog{Ae'rrr4 l4lo uyreM pe-

rrreur4.fl cl4creMbr nunefi nux,yp annerutf,i

I I cn, cos(nkr1)

I
f
J cot (nh) d,r:zt(*,,, L) -
ti

2," (n) *zf (r)

tIOJVIIIJIEHCA LBl, M"IIE. ;

I{, (144-97,65), K.
I,l,k-t-N Jn-P (17,6-
HOHSqHOTO eTaIIa IIOII
5.1 MJIH. JIer' -{To6br

aHTIIItJII4HaJILHbIX 3OH'

}fiEHI.IflMI4.
O6rqas [JII{H& rIPor'

Hafl [Jrr{TeJrbrlocrF' d'r

CflTKI{ MI{JIJII4OHOB .-IE

uo[ AeficrBuen't Beca i]

JIacb rro cJreAyroTrI'II]I

CJIOEB YAII{'TbIBACTCE ;i

HOCTT,I{) r{rHoprLp}-eTct

I tzrl; . Aot xaparirep
MI4JIJII4OITOB JIET 11 C}iL

poJrb I\OJrlfieH I4fllarl'
npu eroM 6Yger ilPo;

?TONIY I{SMeHeHlIe lIti
MerII4 AoJrlr{Ho 6lrrl e

Ananua lrcrofnbll
pac[PeAeJIeHa Bo Blt
ropcxnft ileprlol II tl'-

cKoilbny cpeIHIIe -

10-20 MJrH. irer' BF"-

nnf,'rPloPcHnftrrr'"
pe3yJlbraros c'rera :

cpeArrero rIaJIeofeE'
neJrelrr{flMrr, rlp'ir ;- -

lo 30-40 urir' 'iei"
REHHO' IITO AHA.-IJI.] :

noi,l Ha oclloBe -

(ptac. L), uPanrrl!: :

paHTepHo I'1 J'-Ifl r -:
f eileHl'tfl CFiOPOC T:'l
HeH Ha rlerE'Ipe :
TaJIbHbIe C\e\tbl 'l i

uepr{og Pa36trr =''
FIO II TJIfl EII\ -: : -

Eltna Rbrlro'l=: l

{Dvpr,e I{ Pa3"-I11.:
pacrleToB ocEoEE: =
e uePertt 5-' :: l

u \ -_ -rtggRoit' ) ]le.''-*' '

urnr I4r'". flpir 3]_t:
CII\IaJLHOe pa''-'': '
nareOPerreq-' h: -
SltreRrrc Pe3i-':: -:-
adttlnnuenror :- - -'

8.fi -?liofo treiiel'I':- :
ilO ilaCClIOTI ": 

- 
"

rDalIIeHTa\ i',:-: :

liOlO ilePgllrI-':1'::
a-t --Ea PiiC' : -:':

a6co,lrotsrrft l::: '(louocral;::'- : 
"

TO:llliOfI -t:--:
il0cTpoeElra,q : :

{ C l.-rleT':tl.t ' 'l-l :

Ttrnicioa t--:--':
pC,BaE;:E rT ':'- ::

(8)

no MeToAy IIaI{MeHbIIIIIX KBaAparOB. flpOraanoAIIIIC;I nepe6op BapIIaHToB tlo

qr40J1y rureHoB pflAa K u L ra s na.IecTBe Hal4fiyrllllero Bbl6l4paJlocb peTrIeHI4e'

rrMeroruee Mr.Hr{MaJIbHoe rrucJro rrJreHoB rrpr4 ycJloBr{'r, .'ro rraJreopeJrbe* 
''e-

)nI4T B SaAaHHbrx orpaHr{areHr{flx'
Paccuorpl4lvlTeIIepbBorrpocytleTaI4SMeHeHIIflMorqHocTI4cJIoeBBIlpoqec-

ce Ae+opMrrpoBa;ran.'q1rynnqrr r1,. lr .pt n YPaBrreHI.'sx 
(t) B o6r{eM cJryrrae

.EBJrrrorc" ,rao"rrrfinsrum {ynHqflaMrd peJrbe*a z*, zr. flocxoJlr,Ky AJrfl crpyKryp

ocaAorr'oro qexra r4BMeHeHr{e Monluocrr4 cJroeB B rlpoqecce-Ae{opMr{poBaHrltr

CyqeCTBeHHo MeHbIIIe I4X HaTIaILHOfi ilrOrqnOCTI{' 3e0}'naa a$SeKTI4BHbIM OKa-

BbrBaercfl cne4yroulrai,l alropl{rM. Ha repBoM rrrare otpeAg:{flercfl Syunqnn

Wo lesyrlera rrileHoB t|l., rp1, rlyreM perrreqr{fl eagauu (7)' (p)'3"ttM Bbrrrrlc-

rr.fiercfl {iynnqur a (naupnrraep, *u* e(r, r):qt(*), t=ltr,_r_, 
__'_:ll :-:ty-

saAaHHbIxI{exaHIIqecHI{X[apaMeTpaxcJIoeBIIpoBoAI{TcflperueHllelipflMol4
;ffi;;.:if l. IJ ;;;;;"t"t. OvAer HafiAeHo otinouenue Lzi(ri,_11*I"""T3"
paSHOCTI4 BbIr{UCIeHHbIX I4 SaAaH}Iblx oTMeTOIt COBpeMeHHoro peJlbeQa' JHa-

qe'rrfl L,zt no*craBJrflforcfl B saqarly (7) mIV (8) u--{o HI{M otrpeAerlflercfl

,,orrpaBKa K c1opocrrr ABrr]r{enr,rr $yngaueuta LW o, KoMfIellctrpyrculafl

BHyrpeHHee Ilepepac11peASJIeHI4e MaTepI{aJIa' [zIcnpanneHH6Ie sHarleHl4fl

wr,li(r, t):wr(r, t)+nwn(r, t\ rrcrroJrbsyrorcfl AJrfl rloBropHofo pemeHl4fl

upnlrofi BaAaqr4 (tl hanr BeJrrdtruHa orKJroHeHr4fl BbrrrrrcJreHrroro r4 saAaHHoro

p6"urSu oHaBbrBaercfl cJrlrrrrxoM 5onnruoft, rpoqecc rroBropfle]:1_^11:::;
' flpr"qldnl{aJrbHbrMm orill.{quflMrr rrpeAJlaraeruofi MeroArrr(rr or craHAaprr{ol4

cxeMbr rraJleorenTogl4rrecnoro agaJlr{ga flBJrflrorcfl: t) iloucn criotrrocre{ 'fnn-
E(eHr{fl na6 SynHIII4I4 ItoopAI4IIar I4 BpeMeHII B HeOcpeAHeHIIo}'I BtrAe' TaHag

*V""qt" 6onee uusopvraireua uI Aollycgaer ItoIIlqecrBeHHyIo l{Hrepllpera-

qurc B repMr{Hax feolr4HaNrr4qecl(I4x IIpOUeccoB; 2) $yunqiln cKopocrlrl Boc-

CTAHARJII4BAETC.g HE TOJIbKO B IIEPIIOAbI, IIPEACTABJIEHHbIE OTJIOETEHtr{flMII' HO

\ B repr,roAbrr pur*uruu; 3)_ e paMKax nu6pannoft Marelvlarl4'IecHof,{ MoAeJIII

(naupuuep, LO]) Mo)fier 6srrr yqreHo I4SMeHeHIIe N[olqHocrl4 B rlpoUecce

4eSoplrupoBaH[fl. - ^---.^ ^ rF^*^-^^ r.rr--rrnnrrnrrri
Ananlra ruootq"t Tepcno-CyH)fieHcl(oro nporu6a' TepcHo-CynrHeucnuli

nporu6 BxoAI4r B cl4creMy KpaeBbIX .(uepeqonrrx) [porl{6oB' orpaHl4q1lBalo-

rr{r'x c ceBepa c*raAqaryro .ir'.ony Eottu-o.o ltaexaea. flporra5 satroJl'err

lrorqHoit tOnrqeft oCaAotIHbIx or:nomenuft, tr1 KoTopblx 6ypennert u CeftcuO-

paenegHoft AeTaJIbHo u3yqenbl oTJIo)fieHI{fl? HaqrnHafl cO cpe4nefi Iopbl' flo
rrMeloil{IdMcfl AaHII6IM, SoprurapoBanlle IIpOTI{6a B IIepl1OI c lopbl Ao IIeoIeHa

6r,rno cBflBaHo racrtJrloalI{TeJrr'rro c BeprrrnaJrbHbrMlr ABrII}r{eHIr flM-n' B HeoreH-

qeTBepTI,IqHoe Bpelffl o6paaonaJII{cb TepCHan ra CyuxteHcnafl aHTIIKJII4HaJIIHrIe

BoHbr, *oropura' o6srqnb cB.fiBbrBalor c rpaBI4TaqrroHHbIMr{ Ae$oprrtaqmtrMl4'

BoaHr,rprrrr4Mm B ocaAorluoM 'qex.lIe [pr4 BoSi\bIMaHr{m lo}riHoro KpbIJra upoHa6a

"u- 
-pot*nuofi 

c,raavrr paaBnrlrfl Eonnruoro ltas*aaa' tr{Jrl{ c conpoB"*{Tyi*
ury it"Uraro o6rqralr cma'aeu 1 vrtrrtrr c HarHeraHr{eM B Sogbr aHTI4nJrr{HaJIer{

MaTepI4aJIa fIJIaCTI,IqeCKuX TOJIu-{ IOpbI u 
-ltafixo11g6ofi 

CBIITE'I' OnnCaunlo CO-

BpeMeHHur" ,rp.lrrasnenllft o6 rac"opuu $opwl4poBaHltfl ltaeHaea lr flpe4gan*

Ka'c*oro "p";;;;;- 
,rpo"r6" 

-rro""o'tq."u 
o6-I4pHan rll^reparypa [3, 9-Lz

I4 Ap']' / ^ ^J,--*, '-^nn aarf q.n tttr.r'-
B naqecrBe I4cxoAnoii nntfopMal{Ilu 6srn eaAan npo*r'ulb, IIepeceHaIoilII4I4

uporn6 c ceBepa Ha ror u pufb"t r. fpoanrrfi. feonoril'Iec11fifi pa3pes' co*

CraBJIeHIIuft nO AaHHrIM ceIaCMopaBBeAKI4 u 6ypenun, a TaKiIte IIaJIeopeKoH-

cTpyKqllld, 6urra [oAfoTOBJIeHbI cOTpy'AHI45tft Ileo'ilorl4rlecKoIO ftanynrrera
Mfy JI. B. llanunoft roA pyRonogcrnou H. B. Kop-onolcHoro. B ocaAoqnorr

purpa"a 6rrno BbrAeJteEo BoceMb HOMnJreKcoB: I t-Jza (noapact KpoBJIn

82



lr,)

cfl K SaAaqe
3oBaH MeTOA
, tr)/,reM pe_

I{oMrrJre*ca r8r Mrrrr. ner), Jlg* (rg{-f56,-vmn.^r9T) , Irk?-t (rs6-r44),K, (144_97,6s), K, (gi,s_,60,2i,^"i,_,'"("60,r__:ii,oj ,,,i,_url 
(8g,0_{ 7,6),N'k-d*I{rm-p (2,6-s,'i) (u6J"rorrrurt}"oupacr 

AaH no [18]). g HaqecrBeKoHeqHoro erarra MoAeJrr4poBanr4fi nrr6pana rraJreopexoncTpy^r{z.s Ha BpeMfl5'7 MJIH' JreT' 'rro6sr *tiotorr" ms pacconorpeHlrfi [epr4o4 sopnrrapoBarrurr
ffiff#aJr*Hr'}rx 3oH' cBflBa'Hhrx' no-nn4a*oMy, c ropuaoHraJrb'hrMr4 ABrr-

o6'ras AJII4I{a upo$nnn 150 nm, rorr*r4 BaAaBaJrrrcb qepe' 3 xlr, xapar(rep-rJafi AJrI4TeJrbrroc?E' {opuiapoBaHrrfl oTAeJrbHbrx xounnexcon cocTaBJrfieT Ae_c'ttr*r{ MI{JLrI}roHoB JreT' v'rre''a rrBocTaTrrqecKa.fl ,,o',paBKa Ba 
',orpy]r{eHr4euolt AeficrBr4eM Beca ocaAoqFrbrx ToJrur. flonpanna Ba yca,q*y cJroeB rre BBoAr{-Jlacb rro cJreAyrcull4M coo6parxe'rrflM. npt BBer{e'r4r4 no,,paB*nr Ba ycaA*iycJroeB yqurbrBaercf saRuclrMocrr' rrJrorHocrl4 oT AaBJreHIrfi (r.ny6raurr) u uon-HocTbro r{fHopr4pyeTcfi L{SMeHeHI4e rrJrornocTrT oT BpeMenlr (crur., HanprrMep,U4l)' [n^ xapa*repHr'rx nepr4oAoB 6oprlupoBaHr4fi crroeB ropfiA*a Aecffr^oBMI4JrrIrroHoB rrer 11 c*opocrl4 norpyr*.ttr" 0,1 Hu/u;". ;;;. , *.".. ruraBrryroporrb Aorrlr{e' r4rparr, HaK pa' npemeuu6ijr *il;;;. il."o""oe yrrrror'e'rrerrpl4 sroM 6y4er npoucxo4rn* oAHoBpeMeHHo ^c 

$oi*rpouurr.* cJro.E rd [o-
il#t^ffiH'# ffi J;H::frfr .xlff;- vc aAHr4 B rro clreAvroulrae r e p r4o Abr Bpe -

Ananna EcxoAHbrx AaHHbrx [omaabrBaeT, rrr,o reororr4qec*an t*r{opMarlr4fipacrpeAerreHa Bo BpeMe'r4 HepaBHoMepEo.'Hau60";;-;;A^;ot"o rpeAcraBJreHropcHlrft 
''epuo{ rr orpeso^ BpeMeHr{ or paH'e.o rraJreoreHa Ao Heorena. fro-cKoJIbTty cpeArrue ITpo['re]r{yTKr{ 3aAaHn.fl 14cxoAHr,rx AaErrbrx cocraBJrfiror10-20 MrrH' 'ileir' B*rrroqe'r{e 6orree il;;;; crparr4rpasravecnrax rroApa'Aerre-nt'rft n ropcxl'rft u rlaJreore'-Heore'onrrft [epr4oAbr fipa*Tr4qec^rr He r{BMe'flJropesyJlbTaroB cqera' Hanporl4B' tr{HTepBaJr BpeMeHr4 or pa'Hero MeJra Ao KoHqacpeArrelo rraJreoreHa [peAcTaBJIeH Bcero rpeux crparr.i.pasrauecnraMr{ ,,o[pa'_AeJreHI4fiMI'r' rrpl4 aroM r4HTepBaJr 3aAaHr4fi r4cxoAHbrx AaHHbrx yBerl4qr4BaeTcflro 30-40 mnn' rer' ocptq"'*trt. rra ra*r4x orpe'Hax Bpe-r,re'n croJrb cyqecr-BeHHo' rrro aHarl4s rroJrfi cKopocreft no cxeMe'6y"oq#"W(*, t), cacraBJre'-not'-i Ha ocHoBe craugaprnbfi *utoqr;;'t-rraJreoreKTo'u,qecKoro 

aHaJrr{Ba(prac' 1)' upanrl4rrecRr4 HeBoBMo)fieH. 3to o6croflreJrrcTBo, [o-Btr{ArrMoMy, xa-parirepno n AJrfi Bcero ltasnaaa B rIeJroM. Hanpuuep, npr4 anaJrrrge pacnpe_f,eJre'nn c*opocrefi neprunarrbrrr,rx ABrnx{e'rrft "'[ i0i';i;;;rt,r"pro4 pacarJre_HeH Ha qerbrpe [oApa'qeJre'Id.s' nrrfr Ka]r{Aoro ms KoTop'rx rocrpoeHbr Ae-Ta"rTr'HbIe cxeMbr cpeAHr4x cmopocrefi BepTr4xaJrbgbrx 4nraxreumft, a [rerosofttreprloA pas6trt Ha ABa [oApa'AeJre'rrfl BHarrr4re*uo donr,nreft grrareJrb'ocTr'.EO rr [fifi Hmx AocraroqFro TpyArro [pocJreAnrE HaKr4e-.rrr46o aaHouoMepHOCTr{.Er'rna BbIrIoJrHeHa ceprrfr pacqeroB rrpr4 pa'rr4rr'oM rrmcre qJreHoB pflAa@vpse w pa'ilr4s'oM o6sene' r""or*rt'"^$op*aqrrr4. Bo Bcex Bapr4aHraxpacseToB ocrroBEa'fi SHepr'I{fi cner{Tpa nep"uxatbuhrx 4nranreHrzft Bar{Jrroqe'aB repBbrx 6-7 rapmoHr,Kax rro BpeMen, i " {0-;;;ilffi;;cree'Hofi repe_rrennoft' vltenr'rue'I4e qrrcJla rrJrerroB 
-pflAa 

nprrBo4rrJro K crrraxrrruannro {ynx-uufi wo, [pI' eroM ocrroBrrbre ee oco6'e"n orr?- ycrofiuraro coxpa'fiJrrdcb. MaH-c'']Ia':IElloe pacxoir{Ae'ae }re}I{A)r^ BepxHrTM m Hrl}nHI4M orpagr4neurrfiMm Ha
l::]::y:":eg ne rpeBocxoAr{rro too r, ;;;t;y arrropr4rM'r (T) m (g) Aarrr{'rrrr3^rrc pesy.rbra*r. flo arrroplrrMv (g) 6urn u.6p#;;;r{MeroilIz ft 25 rrc_:'f'$nqne'roB rro [pocrpan cr"u"n oit ,rapare""ot u 6 no BpeMeHrr . iln^yrreraBfi3Foro rlepeMel-ueEntr lIarepl4aJra n cfoqx 6wnv Bhr[oJrrreubr ABe rdrepaqrrfi.J.O I]ACC}IOTPEHHOft BI,IIUE METOAI4RE B PAMHAX MO49JII4 I6]. [IP'N AAIIH'IXr:a-{lreHrax peJrbeSa n Bs3nocrril ocaAoqubrx c.[oeB lgtt fI;.a, 

"or"orde BflB_irrtrct nePeMerl{eHmfi oKa3aJlocb He3uaqr4reJrbHut*. C** u Vfr(i, t) rpr4Be^eHaEir puc. 2 (4a;lee t o6oeHa.Taer paccrofiHrre BAoJrb nposrann B HM, t _a6co.rrorusrfr noapacT B MJrH. ner). 
v'LLL'L

couocrasr{M rrpeEiAe Bcero [oflyrreuHbre-peayJrrTarbr co cTa'Aapruorz 
^.re-

r.:nrioft 
''a"rTeoTeHTOH,nqecKofo aHaJrr4sa. H; pr4c. 1 npe4craBJre'a cxeMa,rocrpoeEEafi rlo cpeArrlrM cKopocTflv Wo, Br,Irrr4creHHbrM KaH MorqgocTr, cJroflrc rqeTo\I trotrpaBHm 3a I4SMeHeHrre r.ty6ranr,r ocaAnoganofrJreur4fi r4 ngocTa-rtrEecrioe lIorp\rEtenlre)' AeJrerrHafl Ha IrpoAoJr]nrrreJlbuocTb rreprro4a {opura-f'r-'BarEtrE sToro ciros 14 OTHeCerrHafl K CepeAl{rre SToro [epuoAa. flo.uotimenue

(8)

0tralrToB IIo
I) perTTeHI4e,
penne{ ;re_

i B rrpoqec*
Ieu cryqae
a crpynryp
-\rtrpoBalrl4.ft
EE6IM OHA.
: rlyuxqrn
a-\{ Bhrqr4c_

1) m rrpu
a upxrrrort
. paBHOe

eIa. 3na-
: r9.T.fIeTCf,

:Jr);mqa.fl
: lageHl4.tr
: eruerrl4.rl

: : atrHOfO
: CEOBa.
. -aprnofr
r:=ii f,Brr-
i" TaHan
*;'trpeTa-
'tTtr BOC-
[E]rII, ]IO

tIoAeJrr4
rpoqecce

.letrCnrrt
IquBaro_
I f OJIHeII
ceiicl,io*
I.,bI. IIo
seofeHa

=eofeH_
a"lLHbIe
qII,gMI4?

rporw6a
:ABruI4M
rua,left
trI{) co*
reJr(aB-
9-12

,vLnTwft

]3. co-
lelioH_
ILTgTa
OCHOM

POBJI}I
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1,25 ./

Iro- Jrox K,

l

,]
l

Jrxm- t

!nc. t. Cxeua jPeAnlax cHopocreft, Beprr,rnaJrbnrrx gnrarnenuft, [ocrpoenrrafi
no- craE[aprnoft MeroArrne rlaJreorexronrdsecnoro anaJru3a. IIo nefrr{KaJrb-
HOr{ ocrr orJroE(eEo paccrorrEtre BAOJTb nposunn, tro ropr,rsonranrnofi - Bpe_
Mfl B MJrH. Jrer. tr{aonllsnr cKopocrrr rrpoBeAeEbr sepes f,5.L0-, nu/unu. ner.
flynnurpoM AaEa AotroJrnrrreJrbna.fi raionrsus t,zs.to-i n*/ln"".-'ner.-eup-
rr4HaJrbrrhre JrI./jJI.dn orMeqaror MoMerrrbr 3aAarrr4fi cpeAEr{x cxopocrefi. flonb_
]r(I'rreJrbHble 3llaqeEr4f, cKopocra coorBercrByroT rrorpymellrrro, orprrl{areJrb-

nrre (aarurpr4xoBanbr) - uo4n*rlmo

Pvc. 2. Cxenra cHopocreft BeprrrnaJrbgbrx lFr{lrrenuft, fioryrrerrgan no (7) -(8). o6oanaqegnfl re )fie, qro qa pv.c. I. Crpennamr4 rroRagarro troJrorfienr{e
ceveuzft, raao6pamenHbrx na pnc. 3

'orMeror( BpeMeHrr, B KOTOpbre SaAaBaJrr4cb SHaqerrr4fl cKopocTr4, HarreceHo
rra^pl4c. I reprr,rxaJlbubrMrd nyrrr(TrlpnbrM?r lrvrnwflvrrl. CouocianJrerrue pr{c. L
m 2 r'ottaabrBaeT, rrro B Tex o6JracT.fIX, r4e I[MeroTctr AocTarorruo AeraJIbHFrg
AaHHhre (t>'L40 u <60 MJrrr. ne'r), cxeMbr cnopocreft neprnnaJrbrrbrx [Brrffie-
wmft. xoporuo corJracyrorcfl. B LrHTepBaJre npemeura or [+g Ao 60 rvrnu. Jrer
nHTeprroJrfl\vfl. Me)fiAy JrrdrrrrflMrd BaAaHufl cpeAHrrx cnopocTeft BgaqrlTey1bgo
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' Prac. 3 pnc.4

Pnc' 3' Ssase'zs ocper'err'utx (trpjyroyroJrB.rd*r4) z neocpeA'e'Ebrx (ooanuan rtpnnaa)':uasen'ft c*opocrr{ -wo (xmr*r"d.-;.r.r 
:ffiy1,;y,oo,r. ceqe'n.nM cxeM Ha pnz. t, z

Pnc' 4' rtplraue 
. rorpyffie unn: I -fgpeA'eH+3r .BA9rb., np-o$ajr.{ }rpr4Ban trorpyrr{e'u.a{ypaB'e'rre (10)), no"rry'ren*u" ,ro $ynxquz wo (pig.2); 2 -xpnnai reprrotrofpy}ne'r{.ntrptr ocrbrBasun 6noHa Mox{Hoc."no jdo-iin,';^;;;;;;; 

nfw t:18u;;;. rrer reMtreparypyEa 500o ssr''e cral{I'ouapnofi; '?---*p"ou" ,,orpy*e'r,r.s ftpaeBo'o fiporr4oa corJrac'oMoAeJrr.{ r4nBepcr4r4 reocr4nxJrr4ua"rrra tO1-f.il p"r"" Sl 
,

oc"{o}r{HfieTcfl (pnc. l). B aroft o6nacrra cxeMa Fo oxaabrBaercfi cyrqecrBeHrrocfJralr(e'HOr?, na ueft yrpaquBaro.rc' xapa*Tepnhre oco6ennocra sy' xtTnn ws.Ha prac' 3 nprane4eulr rpa{ur*" ,^6po9rdt Bep?r{KaJrbrrbrx ABrr}r(eE?r ir, co-orBercrByroqre cerre'r.sM cxem lr:. 1, i _7 "[^ x::4g 
^-iT+-o* (nonomenneceseHzft yKaBaHo Ha pnc. 2 cr.pe.uxuy*). Ha r]ra{"nu* ;;;;;,'".o cyMMap'oenepeMerrlenrde' KaK rrHrerpaJr or wo(', t) 

"u 
&pur^e BpeMeura eopur4poBa'rr.rtIia'{iAoro KoMrIJreKca' coxpaH'fIeTct{' rro KprrBbre, frocrpoeurrble 11o cpeArrr{Mcliopocr'rlM' sHaqr4TeilbHo crJlalr{eHbr. Oco6'errrro rronaaaTeJreu yqacTo11 L44<<t<97,5 Ha BepxrreM rpa{rane, rAe cyMMap'oe repeMerr{e'trre, a cJreAoBa-re'lbHo' rr cpeAH'atr cKopocTb ona3aJrrgb paBHbrMr4 HyJrrc.flogpo6unrfi a"ao"r $yunqd I4r, ;;;;.ana.u 6nr AeraJrb'oro o6cyxr4e_EIrfi reoJroro-reo$raauuec*r{x Aarr'blx. floarouy rrrr}ne 6ynyr [epeqrrcre'brTo'lr'Ko naz6onee xapa*TepHhre oco6eunorrr 
"oo" c^opocrerz. ocuon'oe BHr.-]ra'Ze 6y4er yAeJrer{o auairsy ocpeArreHnoft uo uposluro c*opocrrd:

,eHO

c.t
f,BIE

E{e-
xeT
bHo

w"nQ):+l w,(r,t)d,r.x;
Ha cxeMe

e9'1.T"ft;a'^{"#.''""r:HffiH"Tffi #i#T';Tf-=f#:"?)"#'T'fff#;40-50 xvr rr xapa*replry,o Arrr4reJrbrrocrb pagBr4rrrfi 30-40 Mrrrr. rrer. Hau-6orrnrrae cnopociz 
"uOorqfrt." o o.prbg t<.ti *o".--o"r rrr, oqeBr4Arro,

f#?T:nl-1"ffi;:;ffiX#.n (uonenru.f I 
-i^"nzaaqzen 

rrannaaa. B" ;p;-
orpe'Ke uposra.,ra, r. e. " "ry"_='1:;;i:"i#i#f"ffifr':ff;"1'^fim:tcJeBa HarrpaBo' Molr(Ho uadnro,qaTb BapolfiAerrrre r[ pa'Brrrr.e BocxoA.fi,,Ir4x rdJrrdEficxoAflrrlr4x ABr4]r{enttfr, HoTophre fiocTerteurro BaryxaroT r[ cMerrflroTcfl ABI4-;fieErrflMl4 [poTr4BorroJlo]nHoro 3riaKa. B reqeuue ropbr y 6o.nsrueii qacTm]fe"roBoro repr4oAa rolr{Ha.fr (".1i1::l 

1_1:".prru" ("T;;";) vacrn upo{rarn
'BtrraJrtrcb 

HaK 6rr B upottnuo6aae: ecilu na roxrnofi qacar4 npo{zna npo-ucro'ftrJro ofiycKaHr4e' IIa ceBepe paBBITBaJrocb orrrocldreJrbuoe rroAH.rrrrre nnaoSopot' 3rn xre sa*or{oMep'ocrr4, Ho B 
'opa'Ao 6onee a"iu*u"rroM BaAe,-\fOt{-\'EO trpOCJIeAIITL I{ Ha pWC.- !..' tro3f'eTopc*oe 

-BpeMfi e ro'r'oft qacrz upo$nnr (pwc. 2) rporcxoAr'JrorrETeECrrBEoe nporr6aure, c*opocTb KOTOpOT. /{ocT',,ra r\{aHCr.MyMa Ha py_

(e)
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6exre Iopbr Ir MeJIa. B panueM NreJIy ofiyclianae cuerrr{Jrocb troAHflrr4eM,'oxBa-
TI4BrurrM Bcro IolnHyro rroJroBrdrry upotfrann rr AocTrrr[rrrM MaKcr4MyMa K KorrqypaHrrero MeJra. B aror repl4oA ceBepuafl qacrb upofrrnn rrourruruuou ooya*u"-
HIIe' MaKCr4MyM 

-KOrOpO|o_ 
B paHHeMeJIOBoe BpeM.fI IIpIaXOAlrJrcfi Ha CeBepHOe

oHorrqaHrle upo{lrnn. 06nacrr o[ycr{aurrff rrocrerreHHo pacurrpflJracb m B
rlo3AHeMenonofi repr{oA saxBarraJla Becb nporr,r6. O6rqee odopy*rgr4e B 11os4-
HeMeJIoBoe BpeMfl' BQBMOII{HO' I4MeJIo qIICTO I4soCTaTI4qeCHyIO rrpldpoAy ra 6rrnO
cBflSaHo c rroBr'I[reHr{eM 

., 
ypo.BHfl.. Mlrponoro onearra, fioc]toJr.bxy, corJracHonplrnoft Stscrarr4rlecHI4x none6anuft, ero ypoBeHr, AocTrrraJr MaKclIMaJlbrroro'rtroilox{eHrlfl 75 MJrH. Jrer HaBaA. Drra oco6enuocrw SynHqnlr W;;, ;;p;;

'cpeArrr4x cnopocreia se BoccranaBJrrrBarorcfl .

Ha puc. 4 npvrnegeHa ocpeAneHnafi BAorrb upodxrnx KpaBafl rrorpylfieHrrfl

0

Z

K i,4

II

Z

0

?

4

KM

0

KM $=

Puc. 5. ?lsse
croeB MOAeJ
t:160 Mns'

Fioroporo cBoFtrl
.ruqsoft rIJIorEoc

nopoft Aa?fle trpI
Ee troAorlrBbr '-Itr
peEHrrx rpaJIIei
ita"ttu. Ec'ru ;

JOBaTeJIt'EO' IIG

uoft r{opbr no-r

Eaqarbcfl trepel

nePxueii ]Ianrr
EOfo SEalia' n
leJleHtrbll rlo::
Ea BpelreHa\
c;aultaertoii ?i

trpr1Be.-I.eEbr B

cJIOeB. Bep-\E;r:
sn;+isuii l'E'r
pacno.-Iata'-lEi :

Jrrl. criopocrL'
ilpofn6aEEe :
30Ba.-Iucb -=:
Talitfie' ec;:Ir
ilpeLe.-ia\ E;-,

HOPOU' f,rE': 
-:

rpalueETa :.
EaeTCf tr=i:'
o6Paeoeanar
3ru uo:ssia
(Pnc. 5' '

0

P

,Q):)
',

W 
"nft) 

d,r. (10)

Ha erofi npranort NroifiHo BbrAeJrr4Tb ABa yrracT*a: rrJraBHoe, ,,ocrefle'Ho Ba_
MeAJrflroqeecfl rlorpy?fieHl{e Ha r4HTepBaJre or l_B_0 lo 15 nrnn. Jrer r4 yqacron6rrcrporo rorpyifierrl{fl npla t<.15 rn". Jrer. flocreguff i-" uua* coBrraAaerc trepr{oAonr noBefiIlrer? a-HrrrBr4aarlrrrr ltanxaaa. PaccuorprrM ABa Bo'Mo}r(Hbrx
MexaHI4sMa' o6tF'c:unlor{rrx norpy}fieHrTe Ha orpeaxe tbO>i>tS MJrH. 

"ur.TepruuuecKafi MoAeJrb. llnannoe ilorpylxenrre Ha mnTepBaJre or tgg not5 mnn. rre'r, uogo6uoe Ropr'ro r(BaAparr{oMy or Bo3pacra (",tltr-t), ,"ooioc r(pr4B6rIVrI4 trOrpylrieHrlfl MHOTI4X KOHTr4HeHTaJrbHbrx ocaAoqnbrx 6,a.cceftnon,
traccrlBHblx oKpar{H trrilw, Hatrpi4Mep, c Rprrnoft ynenvr.v:enwfl. rny6unrr o6eaHr4-qecKolo AHa c yAaJreHrreM or ocra pn$tosoft BoHbr. Snclroqltro arr4x crpygryp
odnrqno cB.flsbrBaror c repMl4qecnr4Mrr rrpoqeccaMr4. floropcnnft ouproC p;J
P,u,Tmfl ltaeHaaa rd rrpeAnaBxaacnoro HpaeBoro uporra6a- xapanTepr43oBaJrcfl
nHTeHcrrBnoft nynxaHtr{rlccHoii 4enrenuHoi"uno, rroaroMy ,TeMrreparypa aeunofrnopbr 14 eepxnefi Marrrrlrr B paccMarpusaeMsrii rupro4 4orrrnrira 

-duroa 
6111r,

IroBErrrIeHa. Ans 0IIOHHIa rlo [opflAny Ber[rrr4n aMrrJrr4ryAbr repMotrorpyge-
III4fll a CCMOrprrM cJr eAyro tqyrc ynp oul enu;r1s M oAeJrb.

flycrr, B MoMeHT BpeMerrrr t:to tertrepurypa HeKoToporo 6noxa Morrl-Hocrblo I{ 6r,r.rra Ha L:l', rpaAycoB Bbrrrre craqiao"apuoft:'T(;,;"rlJ""(;;+
+LTo. Torga ol'nJroHeu?re reMneparypbr 6nona or crar{r4orrapnoft B MoMerrr
BpeMeHr4 t{to, onpeAeJr.treMoe az ypaBuenr4fl -aLTl7|:aari\Tlaz, (prnr"-
rerrurre rrcToarHr4nr4 yqreubr B cTarlmoHapuoft uacrur), paBrro:

A,T (2, t):LT s "rt 1rl[+aQr-i11 ,

rAe erf(...) -I{HrerpaJr Bepo.rlruocrefi. Benlrquna repMorrorpy}r{egr,rfl 6nonaflpl[ OCTLTBaHI4I4

20

LH (t) : kLT oH 
[t 

--_ r" (2{;6=i
rge k : 3' 1 0 -t - Hoa$Suqr4e'r reMrreparypHoro pacrrr4p e rrrrfl,.

Iq prr. 4 npecrunaMr4 HaHeceHo p.-rrrrd rpw-fl:200 KM, AZo:596.,a:7'r0-3 cwf f c, ro=18-9 MrrH. rrer. Eniexne pe'yJrbrarbr Moryr'6uir" 
"o"yjlieHbr rrprr r4sMenP*wrt ff e upeAerrlK__or 100 nb 3b0 Hnr opr-npooopr{r4ogaJrb-

rroM r4gMenenr4lr L,'I'o wz ycJroBrrrr LT sH:tOr Hlr . rpa4. C.
Hecmotpfi Ha xopoluee coB[aAenrle Teoper[.recHofi r[ anc[eprrMegTaJrsnofr

itprdBblx, TepMorrorpy?fieHl4e BpflA .Jn4 MolnHo paccMaTprrBarb KaH e4r4rrcTBeH-urrft {ranrop' orBercrBeurrbrit aa {opurapo"u"irc HpaeBoro nporra6a, troc6oJrb-Ky rpe6yelGrft AJrfl sroro paao"pe"- ;rurocseprr rpeAcraBJr.flerc.fl HepeaJrbrro6onsur'rm. HeAocraTr(oM arofi rr4rroTe'br .EBJrflercfi Ta*lne ro, rrro gBoJlrour{fi
uporrl6a paccnrarpuBaercfi orAeJrbHo or aBoJrrorlr, *u;;;; ;;;";;;;".;_
nJrr{rr aJrbuofi o6na crra.

Mogenr r{HBepcrru reocrrrrnJrr{HaJrrr v o6paaonannn KpaeBbrx nporn6on.B [0 ] paccmorpe' BoaMo]r(Hrrft uexaHrraM rrHBepcrrm Kpyrrrrbrx nporn6on, cyrb
Bd

H
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0
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Puc. 5. tr{nnepcrx reocllnnJll4naJrbr{oro uporra6a: a-e - rroJro}fieurre BepxErrx
cJIoeB MoAeJII{, d - uonoxtenrae Bcex rpanr{rl MoAenu ft MoMerrry BpeMeEr{
t:160 MJrrr. JIer, t - BpeMfl c HaqaJra pacsera, , - a6conrorsrrft Boapacr oca-

AosHbrx cJroeB. llo,scnenn.rr B rencre

' .:oporo cBoAr4rcfl K cJreAyrou{eMy. Ecnn nraroccpepa cocrorar r{3 cJroeB pa3-" -.sofi [JlornocTtrr, To o6paaonaHr4e rrporu6on wmr-o6nacreft c oneaHrrsecgoft
-, - -'il Aall{e [pI4 ycJroBr(Ir I4x uonnoft usocraru.recHoft Ko]rrreucarlrrr4 Ha ypoB-
j:: : "-clolrrBbr rltroc{epbr rliln rpaHI4rI6I M upmuo4rrr K BoBHrrKHoBeHrlro BHyr-
-," :;;rx rpaAmenToB JrIaTOCTarr4qeCKOro AaBJreHr4fl B CJTOflX Kopbr rr nepxneft
,r',;lrlrr. Ecnm aroT rrpoi{ecc coupoBo}nAaerc.rr paaorpeBo* nrrdcsepsr ri, aoa-
I " : : l:.lbHo, rroHtrrlr{eHrreM a{{exrueuoft BflBxocrla, To B Hr{}KHrlx cJrofx BeM-
n . ,* il'lPbr II0A Aeftctnltem rpaA]reHToB Jrr{Tocrarmqecxoro AaBJrerrr4fl Mo}fierr* r: :5cfl [epeMerqeHr4e MaTepr4aJra or uofiunrufi x uporr6anr, trptr eroM B
.',i -*;n uanTI4I4 A0JIII{I{61 paBB}rBaTbCfl noMrleHcapyrcque ABrr}fienraa o6par-
: : -" '' rEaKa. Ha plrc. 5 uplrneqeHbr pacqerbr eBoJrroqr4m AByx nporra6oe, bur--:"1-:::;;I\ TIOAHTJTeY: B rlpeArroiro}IieHtr{u, qT.o iloBeAeHme cJroeB nnrocSeprt
::: i-:':]reHax t0t-108 Jrer Molfier 6srrr, npn6nzxreuo MoAeJrbIo nsgnoft' ne-
'i i;')'{::xoii }firrAnocr[ (uocraHoBna BaAaqrl rr ee rrr4cJreuHa.fl peaJruaaqr4tr
i-:.r i : -t rrbr B 16 ] ) . flpe4nonafaJrocb,. rrro BeMHafl Kopa cocror4r rr3 AByx
-.r -r:: . = eprrruit rlMeeT rrJrornocTb 2,6 r/clrt, Brranocrb 6. i0,, fla . c (6 . tQr, f[) ,
=:: i =a;r 2.85 r/cnrt w 6'10" fla.c. B Harrarr,Hbrfi lromenr BpeMeHn t:0 cJror4
rL:l.': -11-a"ll{cb IopI4SoHTaJrr,Ho. Sarelt Haqarocb orrycr{aHrae ocnoBaul4ff Mo[e-
.111" ::":IOCTL KOTOpOIO IIOCTOIIOHHO yMeHLIlaJIaCb, Ii lrpr4 t:100 MJIH. JreT
::':'.!i1:lre [penpaTr{Jrocb. B peay.nbraTe Ha rroAorrrBe Hr4}firrero cJrofl o6pa-
;' ::;i::! fBa nporrz6a, paSl{eJreuubre [oAHflTr4eM. BCe 4artnefiuree "ep"oTi:..:. ec.lll trpeAnOJIOEtI{T8,. qTO K MOMOIITy BpeMeHr4 C:100 MJrrr. JreT B
trIe-r'-;r [3]'qaeMoro paliona ctpoprraiapoBaJTrrcb 4ne o6nacTvr c ofieanlrrrecxoft
F.c,r 

'- f - la3feireHHbIe KoHTIrHeHTaJrbHbrM MaccrrBolr. flo Mepe yBeilrarrennfl
rFaflrrqra pe.rrefa Bnyrpenrrfix rpaumq B Hr4]r{Hr4x cJroflx,Mo4eJrrl Harrrr.-
Haercg r*perreqeur{e Mareprra,rra or cBoAoB K uporra6au, arro rrprrBoAr{T n
adpa-:oaaHrrlo B trpr{rloBepxuocrHrrx cJroflx JronaJrbHbrx no4naruft (prr. 5, o) .

'3ru no-rnsrrrfi trocrerreHHo pacrurdpflrorcfl (puc. 5,6) r4 rrprr r:100 MJrrr. 
'rer

(pnc. i. o t rleJtrnoM BaxBarbrBaror trporn6st, rtTo rrpr{BoArrr H uo.unoft rrrrBep-

r = 160 MnH.nen
I - 60,_t

40

KM fr = 160 unn. nn
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MJlH.TEN

Jro-Jrox' n, K, n-Hl ruf-rujp

Puc' 6' cxeua lonantnoft Holl[o]re'rbr Beprrrna.Jrbnbrx gnraxrenufr, troJ1yse6-Eaff trocrre cEfrrun co cxeMhr ws(r, t) (pvc. 2) ocpuai.""t"iir oo.rooregrbr' w"p(t)' o6os'ase'I'r.' Te ,fie, qro I{a puc. 1. C,nena trofia3auo troJrorr(e*rlerlurexnur-T'pnuaya cHorb rry6"nno"o p*il;;*'

9'Y^ ^c'pyrrypbr (p"c. 5,, e, e). Ha fuaurax MoAerrr4 (op" r<200 ri r)>600 nu) BoBHI4KaIor HpaeBbr. ttporri6br, Koropbre rocrerre'rro pacurr4pflror-cfl. vr cMerr{arorcfl or qe'rpa MoAeJrr4 n ee npannn. Ha pr'c. 4' ;t;ffi;;KprrBafl rrorpyHtelrr4fl Alrtr roqKu, pacrroJrolfiennoii B *puuuo* - nporra6e(t:700 r(M)' B AaHHoM cilyqae taxrxe ua6"irro4aercfl xopo,,,ee coBrraAeHr4e
T E OP ETrq E CI(I4X I4 E KCIIEP I{ME IIT A JIbII'IX KPI4B'IX.

B AannoM cJryqae ner neo6*o4r*o.il 
"onpo6"o o6cym4arb norr*ypnpyrc_IrU{e TeKToH[rrecKI4e rl4rroTe3bl' rrocKoJrE,ny [peAJraraeurtii MexaHr4gM l[crroJrr,-Byer rlrrrb nan6onee o6rqrae qep?br paaBrdrr4.rr ]taexae;, *oropur* [oArBep-)nAarorcfl 6onrrulru o6leuou *.a1rtpcxr4x AaHHbrx r4 BXoArrr 11oqrr4 Bo BceMoAeJrn ero oBoJIIoqlII4 [3, 9-I2]. ,{er?crnnreJrr,Ho, couracuo coBpeMegrrbrM

rrpeAcTaBJreHr4'fl.M' B paHHeropcHoe BpeMfi B rrpeAeJrax Hanxaaa pac[oJraraJrcfirry6oxono4nsrft 
'acieftu 

tni 
"e.xoir,Ho SacceftnoB, pa'AeJre'Hbrx rroA'flrr4fi-MI.' Ann sroro [epr{oAa 6srn xapaxTepe' ByJrHaHr4BM, r(o'rpacrrrbre Beprrr-HaJlbrrbre ABr{}r{enr4fl, r{orr{HocTb Jrrdrocdtepr,r orAejrbnhrx yaracTxoB cyrqecrBeg-rro pa3Jrr{qaJracb. 3arelr uacryrll,IJr 6onee-cnonofiurrft rtr", 

"^rro3AgeropcnoMyBpeMerrr4 B rlpeAeJrax }tasKaea ByJIHaHI4qecKafi AeflTeJrbrrocTb 11pa11r1aqec6r4npeKpalqaercfi' B nporil6ax HanarrJrr{Barorc.fi MeJrKoBoAHbre oiu4n, f 
gi.B cpe4ue- ur rroBAHeropc*oe BpeMfi n nporlr6ax npor4cxoAfiT c*ilaArrarbre Ae-{oprrraqam, npranegrunre H {opumpoBa'r4ro Brryrpe'_Hrdx uo4unrrafi (n Ig] _HeByJrKaHr4qecHI4x ocrpoBHbrx lYr). Stor atau n t3] BbrAeJreH B orAeJrbgyror{HBepcl4oH}ryrc craArrlo. Paa4enenuble pacTyrrlrrM rroAHfirr4eM rracr[ ,rpo."du,corJracHo [3], nepeMerlalorcfi B cropoHbr or err4x rroAH.flTr[ft lr <uaHarbrBaroT-cfi)) Ha Hpa'rl ycroftvunlrx cpeAr4HHbrx Maccr4BoB tr rrpr{Jrerarcqr4e yqacr6r4nnar$opnn, o6paeyn Me)firopHbre r4 KpaeBbre uporu6rr, ir;; ;;arorr4rr'o npo_qeccy' iaao6pameHHoMy Ha^ ptrc. 5. Oxo4usre rreprbr aBoJrrorlrdrr nporn6a HarpaHrrr{e 3aHannaacnoi't r'r Cenepo-HannaacHofi nrur rrpocJre}r{r4Barorcfi TaKHe

14 rrg cxeMax padorur lI2l.
Paccruorpenurrft I\'texaHr{BM He r,ro}fieT coBAaTr, cyqecTBeuHoro penre6a,Iio npr4BoAl4r It uepecrpoftxe crpymTypnoro rrJraga, xoropsrrt MolfieT 6r,rrnpaaBlrr B rrocJreAyroqr4e rreprroAbr, norAa K cluraArrarofi ,rbr.r, 6yAyr ;p;_JIOX{EHbI BHEIIIHI4E TEKTOHI{IIECKI4E N OE4Efi CrNrAN.
Beponrno' qro HapfiAy c paccMorpeHrrbrM Bbrrrre [poqeccou n $opmupoBa*rrar{ KpaeBbrx uporu6on rIpJlHI[Mar yqacrlle rax]fie r4 MexaHrrBM TepMorrorp,y-)r{eHl4fi' Ans oqeuHr{ Beruqunbr Harrailr,Horo paaorpeBa nnroc{epui 1aori6,6rrr:r' r4crroJlbSoBaua MeToArrI(a auaJrr4aa repuroecxofi l{cToprrr4 oca[orrgbrx

88

- :I

.,',i"-.

+



j

c'loeB' ocHoBaHHaff Ha Bbrqr4cileHl4r[ TaK rrasbrBaeMbrx TeMrrepaTypHo-BpeMeE-Ebr-\ rlHrericoB t 15l. rva'ru'

Ha prrc' 6 npr.BeAer{a cxeMa orxnonennft c*opocTm Beprrr*aJrr,Hbrx ABr{-;xesitii Tepcxo-CyHlr{errcxoro nporn6a or ocpeArreunofi npranoft: W,(r, t)::ltr- 
'(r', t) -W "p 

(t) ', rroKa3hrBaroqa.s oco6ennocrr aBoJrrur{r4r4 orAeJrb'hrx\sacrrioB nporra6a Ha *o5e o6rqero orrycnauu.n W"r(q."-ii; ;r";^?;;"d.,ooJee qerHo' aIeM IIa pmc. 2, BI4AHo, r{To ABrrH{eHr{e cenepnort n ronruofr .racreftnpo{u'rrn trpoucxoAl4Jro B rlpori4no{aee."Ipaulrqa Me}r{Ay arrrMr{ yqac,r*aMr4trpoxoAl'rr rro fhuexmur-TupnrtayacnoMy _""y6r"""*v ?fu.io*y, rrorro*re'uerioroporo orMerreHo Ha pr4c. 6 nrrpraxoenoft (r=65 
"*). B ocago.rgoM qexileHaA arr4M pasJroMoM pacrroJro)fiena Cyulr{eHcnafl aHTr4KJrr4HaJrbHafl Borra.Ha cxeMax pmc'-2 w 6 qeT*o [pocJre*r{BaeTc' ru4^rr4qHocrr, B cMe'esHAKA TEKTOHI4qECHI4X ABI4}fiEHI4ft C NEPTAOAOM E 60_70 MJIII. JIET.Brrno4rr' l' cymmapHoe ..repeMeqeHr{e Ba repr.oA SoplrupoBarrr{fl c'rorr

'EIBJIflerCfl .Ar4HCTBeUnOrl nnrlopmaqrzefi, KoTopyro MOlr{HO ,,oryrrarb, 3]ra.rtr{oll{Hocrb' Bo3pacr n $aqraansur,rft cocTaB too*, 6ea nplrnnerregrdfi AotroJIHI.-TeJrbHbrx AaHHbIX r4Jrtr rl4rroreS o xapaKTepe BepTr4Kansnoft m foprrSonralrnoft
KOMTTOHeHT cROpOCTr4 TeHTOHrrqecHr4x 4nralneunft. r - ---*

2' oluoft I43 tso3Molr{Hbrx [ocrauoBox o6parnoft aa4avm, o6ecnerrr4Baroqux
eAI4HCTBerrHocrb r'r ycrofiul4BocTr,, flBJrfleTCff rror{cn pemenr,r.s B sapagee SaAarr-HOM KJraCCe syunr\nft., HarrprlMep sI4cTO BepTr4HaJrr,rrhrx ABr4lHeHrrfi, cnopocrrKorophrx rrpeAcraBr4Ma orpesHoM pflAa (Dypre rlo BpeMeHw v npocrpagcrBerr-IrbrM rrepeMeHHbrM. TaHofr rroAxoA rroaBoJrfleT BoccTauoBr4rb [oJre cHopocrertco BHaqureJIbHo 6onrureft AeTaJr-bnocTr,ro, rreM cTaHAaprHa.s MeroAm11a lraJreo*TeKToIIr4rIecKoIo aHaJIuBa' peHoHcTpyl4poBaTb cltopocTl4 ABtl)I(eHIIt ta orpto-
AbI pa3MbrBa' yqrrTl'rBaTb r4sMeHeHr{e MolqHocrr4 cJroeB B [poqecce 4e{op*rra-poBarrr4fi.

3. flocrpoenntrft n pa6ore aJrropr{rM perreHr4.fi o6parsofi BaAaqlr rpraMe_Herr H aHa"rlrr3y eBoJrroqurd TepcHo-Cyulr{errcnoro np6rra6a. tto"vou";';;;;
CHOPOCTEIT BEPTI4KAJIIIII,IX ABIIEIEHI,Ift HArr SYUNqZX OT fi V. T NA ,,EPI4OA C'HasaJra cpe4ueft ropbr. Ocnoenaa r(or{[or{enTa norpymerrrlfl rra rrgTepBaJre orcpegneft ropbr Ao Mr4ortrena (r9}>t> ffi MrrH. o.r) ;p.;;;;rrner co6ofi sa_Tyxarcqee Bo BpeMeHI{ uorpyffieHl4e' tro,qo6noe Kopnro r(BaApargoMy or BoB-pacra (oltt-t). 3ro rorpyffierrr{e Mo}r{er 6rr:rr cBrraauo c ocrbrBa'r{eM Jraro-cfeprr vr c BHyrpeHHIrM rrepelrelr{eur4eM r{arepi4aJra Hrr}*(Hr4x cJroeB aeunolt
'Kopbr I4 BepxHeft uanrmm rroA 4eficrnueM rpaAreHToB Jrr4rocrarmqecgoro AaB-Jlerrl4fl' Bo3nl4Karoqux B rlpoi{ecce pocra reocrlHnJrr4rraJrbrrbr* npo*6;; T6j.Hapra no*aJrb'oIt cocraenrrotqeft Te*ToHr4arec^r4x ABm)fierrr4m, [porrcxoAr{B-
Irrr4x Ha $oue o6qero rrorpy]fieHl4.a, Br,raBJrfieT oTAeJrbubre o6racr1a [oA'.srr'fiu olycHaHrTrr, rrMeBrurae Iro npocTpaHcrnennoft nepelreunoft p;;;p;;30-50 KM' ABllEtellr4e Horopbrx r4MeJro rrerxo Bbrpalr{eHnrrrt uonnonort xapa^*rep c [epl4oroM 60-70 MJrH. Jrer. CenepHrrrt n rorxnrrr? yuacrHra npori,r6a,pa3AeJreHrlbre fftuenzur-Ttrpnnrayacr{rrM 

*rry6rannrrm 
paBJroMoM, B Teqe*r4eBcero fiepr{oAa ABI4i'aJrI{cb B rrporuno$ase, fiprr aroM rorHurrfi, [prrMbr6aroqufiH }tannaay yqacron nportr6a, rloBropflJr ABmlnenr{fi ceBepHoro c aa4epnrt*ofie 30-40 MrrH. rrer.
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