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oaaioxBff! voxe 6l'tx o6cxcteHa 3a ,ua'{eHHrM cvxoro noBirpt r EoA,rxor nrp}'f rinaen.l nonarmr* unoMneurs roDirp{. Oopvyna reMnepaDpa nogirps ra Mgnoo Uerbcit offe arttn(oro ,r,rr laeanbroro ra3y Ma€ Btrnta: dei.qeanbnom rd31 oopMyna (2) npldMae Brdrt'4
N=( a-r(.- K,r:-K, j=, (l)'T I l'

Ae P - fioBHuii arMocqEpHnii T}tcI( norirpt, e

nap{raarwri rncn ro4mroi flap4 f - a6coltrorrt2l reM-
neparypa mlirp-{: 1<r,J(r,K. - eMrrpn'rRi ko€Oiui-

€tfru Las. m6n l) ')4Ba)l<}f'ro. uo nprBe.ueHr no'
3luqeHH, I oopMlrux M no.$.Mo. fl( flpflr{Fmo B

6i,cu.rocr i B ct.uicHii jatry6illad nirepaDpi
sanpItxnaA. J8.12,131

BrBsaqexRt o(peMfix cl(na.qoBrlx uaercy ro(a3-
Ht-rka 3u.,IoMneRHt roBirpt i, Bi'4toBi'aro, rponocoep-
noi rarpxMKr npoBoambct 3a OopMYnolo

PrN=K,+ K-:tK,;;. r))
III

ae Po= 1 * - aruolqiepxtoi rvcr clxoro noBn?e

neD rHii q,reH OopMynn (2) npal<Tlr'ryo Fe lare)lonE
sra Bvicrl BoatHoi napu B arMoc+epi i mMy ioro
fla {{Biuorr qxolo cb-laAoBoo. a qMy lP}roro i rye-
rEoro .{,'reHiB - Bonoroto cxtaAoDoro lHreKq' nolal3-
H \, laroMreHs, noBirpt .!,'r' neperonl Ao HeDe-
rnrHoro ftr'rv ox?r' ].rnpofloHvBaB koeOi$€H-Ir
ffncnyealnn ll5l, 'ls 6vnn tryuF,e4erri Thavet lo
Blirnray []71:

f ./ 052)
Z;\ =t + Pdl51 9 l0 " 11+ r I (')

.,t
-9 46 l0'- LT'l

- -\N-K'-LZ, -lX 
"X,:,lZ-' 

rt''T " \'/ l')
B po6ori L9l 61:ro :anpononoaaao rx<oprcro-

Brro{Ir piBMHHt crarY ljrt Bonororo noBlrpt'
Hacry[Hy 0opMytY ilrlelrcy nonl3t{nl(a 3anoMneElt

-lN-K, n, p-l R,:.K.:-l z"'- t6t
\tt./

Fe Ro=281,06 A* nt''Kt - nmoMa ruroBa crat')
cyxoro noBrrpt: p'1lrxnbHa rycrrHa noBirpt:

PM
K.=K,-K,--L-Kl K11:.K" tvr d

.rtr, Rn=461,525 A8.nr'l K t _ ruroMa msoB) cr4,1a

BoanHoi napn: M" .Md - voreKvltpHi uaLr BoJHoi
napu i qxoro roBirpt. y OopMvni (6) nepEltii '{res
Ra3l,{Baror! riapocraru'{fion, a apyrn,I - Bonororc
(seriapocrar}l'rllo1o [l3l) ff raAoBoro inaeRcy noxa3-
nsra ranou:ress:r nogirpr' 3ayBarMMo' qo qt Oop-
Ml.lla oTptrllajla ulllpore 3acrocyBa {' ocrafiHlv

Iliacra3nEo'{lt jaNlicrb liaHouefint mroBrlr
cranlr\ !rfi Monen\'.'rrpHlrx va! Koe{rlLri€Hr plBH'lir
0.622 m Bt{KopncroBvlo.Ix piBlrtHnt cmHy art
Bono,o! o nosrrpt. PiB{tHH'l lhr iitn mevoyB l rtli

Pl 
"\N=K' ;l I o 378; 

I/\ (r)

"l tK. - 1(, r,.622): t Kt-:, I z:'
\lt)

r{reHfl ilopMy"'i (6) i (7) Bxe Aer{o BrApl3Htror6ct 3a
'$lfiou sia aianoarru,r'i y {ropv\m ()) i He Binrlp'
ha.oororb rot+ro s0tl\llx q\y m Bororr cKnanoBilH_

4'=r.1650 [i) (1-0.01317r, 
(4)

+1.75. 10-',' +1.44 10 "t)



Ta6a 4e 1. E nipu\Hi koediqieHmu iqdekLv noKa3H Ka 3ato neHHt dxt vl{Y [13]

Pix
K1

/K.hPr'l)

K2

K.hpa')

K3
(lo5K'z.})}ar)

K',
(K.hra'')

Snth dh.l Weintrauh 1953 ?7.61aO.01 12! 9 375 {03 24+ 9

1963 77 5911) 08 TZttt 3.75 a0.03 Z4.t) I
'71.624 64.7 3.',719 16.4

19't4 77.6010.01 64.7910.08 l.?7610.004 17!10
1982 9811 3.58310.003

1988 10211 3.578rO.001

feoErran$a I (3) / 2000

aexc|/ nor€3rrnfta 3anoMneHM noBirpt, ocKijr}r(ll y
ilFpnlnr rol I nepmovv cneRi natBHa Bonorin! y
BemflMHi 3anuLfioi ryfinlflr noBiTpr, qo rrarn4qrro

npeacraBireHo y ilopMyrri (7) BipryaJErflBr aoaarrcM,
a apyrni qrcH '3AetbopMoBatlo" nmoMolo ra3oBolo

oanoro (Mojre(yr-rpHoio Macorc) cyxoro noBirpt. Pa_

30ir I TUM, rro3rl) Be[fiIrHa inqercy nol(a3Hrll{a 3a-

noMneHnr noBirpr, o6'*c[eHa 3a oopMyrroF (?) 36i-
raerlcr noDnicrro 3 BianoBiasoro BenfruHoto. orplt-
Mafioro 3a ibopiryrc$ (2). uo noxa3aHo HaMs B po6o-
ra\ 12,181.

Hai6in6l]l ro'rHo noBHa sefiirsa rporlocoepHa
!crp Mrcd rc n cftnr,aoBi Morqr! 6vnr BnrHa'reHl

iFrerpyBamrM r{oaeneii arMocibept{. ro6}Ao9arMx
3a aanEMn aepono.i'rioro 3oHAyBaHH{l

!".p=aatt)+u.\,ti

=to* I N"(,),1H +1ou J N,\,,)dH

Ee d|lh.), d'*l.h) - BiafloBinrro qxa ( riapocraru'Dra)

ra Bonora ( Heri,qpocTarn"rHa) 3enirlra rponoc4repBa

3arpro{ftat 11. i //, - rpaxNui inrerpyearnu.

B cy'racHe nporpaMne 3a6e3ne{efiHt art o6po6-
K CPS B MipiB iilKmnarorL no .0eNnbr<a Monereii
anr Bx3Harrexfiir rponocoePHoi 3arpr{Mrd{. TaI( Ha-

flprf.nan, nporpaMa Geoc€tius2ooo Brunoqae 7 raKr.{x

MoAeleii, a caMe: 3 i1.oae''j Hop/ield,la no oAtiii
MoAenr yrozozlis. Lonyt. D^is ta Saa anotn(n.
npulrow il nepor{x rpbox oaFy h,l.r!rr!r}o ra aer
MoAloiKoBarfl{x u9l. nepra Moar{(Di(oRar{a irc.leil!
Hoplield 3aEaethcjx OiKcoBaHrMn npa3el\rlrrMn
3HaqeHHrMr reMneparyptt T = 291,0 K, Tscry P =
1013,0 rIIa i BirHocHoi Bororocri noBirpr/= 50%.

/,,'r' Bcir ircftr rx Ntoae.rcl 3cxrror bct Bl,{noBuEi

3rsq€Hrrr, BrrMiprni sa ryTfi i cnocrepexelrL. Tar$ot
r!ruroM, ropxcryBaq Ma€ MorunBicrE niA6 parE raxy
rponocoepFv vo.lerr!. rrxa 6 Kpa4e EufloBraanr
6vrroBi arMoc4Eps B priioFi cnoc,€pexeHb fMao{

fla yBa3r rxyc! p€noHathHy MoaenE A'It roro qr{

iHlnoro c€3orry" .n cepe.qBopiq4,.
BrxirHoro droprr!,roo an' o6'{ncneHHt noBHor

rponocoepHoi 'tirprMM Ra pi,HJt{ 3eHrrHJ-fl Br4c"rr-

Hnx y Bcix npoflorroBaEm Moaerfi. ocHoB?rErfx fia
Br.rvipnHrr \rereoporori'noc{ napaverpa\ Ha pIBHi

c'raFqii cnoclepex€lr[ i Ha ananirr.nro'.In crarlrcrr.F
Ho 'irDami{ Moaenr polno$m Lo{r ereMefliB 

'
Bxcororo e [9]:

d,", =cli nnG)+cli n,,(e) (e)

4e d"q - idrarLHc Berrlf'oD{ir rpoDoc4repHoi ra-

'rpnMtlr: d: i d: - BigroBi,aro, 3enirna riapocra-

rFrHa ra 3eHirHa Bonora r(oMnoHeHTlr 'IlonocoepHoi

3arpr{Ml{Ir; t/1,, (6) ra m' (€) 4rr'Ill(qil Biao6paxeErt

BrAnoBiaHnx cK{aAoB&x 3efiiTtroi rponocd}epfioi
3arpuMxn y no3a3eIriTiii 3oni Ha icfltHHlrx xyrax
Hrxlrnv F. Ha choroaHirxHrii neHb poJpo6reHo ur rHtr

pr,q 4J)Hruin BUo6pDKeHH.fl. Hri'6inlo noBltrtri aHl-
nb ix Moxm 3rui{ru, Eanprjroa,q, B po6ori [14].
3ayBDxrtrro, !o nspeBaxHa 6iErricrL OyHqiii
Biro6pa)&eFHr € po3BrflxoM i BAoc(oHanenHrM
MoAeni ,l/o/lrl ll ll:

.\E)=+=
sin, +

(10)

(11)

^b
sinE+c

re a, ,, . - rceoiui€lrr , rqo 3orgeMa onnq/rorl Bep-
rnnanEltrrii arMoc0epslri npooinL.

Bxua'reHHs €lo rHoi rLlpoc'rfifiHor ,kuaoBoi
/; 6.urnhcr B ocHoBHovv Hn vMoBr o!HosHoro pis-

rurHrr! cftrrr,rKri arMocoopu i Ilo crq-raaoBy [oAaroT] B

!rin6Hov' B c)lracHriir epar\pr \ ranoM\ B,lr.unr

[8,12,13]:

d;:ro'K,Rd!L,
e,"



ae Kr - ne?Ixxi eMnipl{.nrli xoeoiqi€:I{r, 3arL'uAe-

ru{n B Ty .r,r iHE}' {opMvny norra3ll,fia 3i!1oMrefinr;

4 - rorHr.{n rrrcx noBirpr Ha piBni ryI{tr"Ty cnocr€-

pen€rs; 8, =9.784 (1 - 0.0026 cos 2A 0.00028,ry) -
npHcaopeHfi, Birr6Hoto naJuurj B uel{rpt \rac
Beprwrar6fi oro croDna noaiTpr.

flp[BeneMo ormc ra aJrrri3 ocEoBHfix aralir{'r-
filrx MoAeneii, rrd Brd(opncrolyDarDrc! fiaMx Am Br,r-

rHa'{eE{, i oqiHsx ro,rroc"ri cEnaaoB{x 3ekirfioi
rporococpHoi 'tarprvr(x r( s norupHffy perjoHax,
rah i B cepeE{ir oflipora\ 12.1.181 TaK rilpo-
c"rarr.nra (qa(a) c(raroBa 3errirfiol rpoflocoepFoi
3aTpr{Mror BrBHarrzuac6 3€ MoaenrMr{:

Mddarb SMstnmoinen /ld/
B oc{oBy po3po6M qi€i Moaeni fio&ra,qeso

yMoBy, rqo ?rrMocoepa BirfioBiAa€ crarr,rqHoMy cralry,
reMneparypa n@irpr B 6irBmii qac'r]ori rponocoep!
(ao Bncmn nplr6nmHo 10 xM Bia piBn Mopr) &v(r€ 3

Bucororo Ir4€BI{.raiHo piB[oMipEo 3i crarrM Beprn-
I{arbEfiM rpsli$froi{ reMneparyplr. TanrM s}IHoM,
Beprlrxa"lEHldi po3[o,4in TeMnepaT!?]t B rponocoepi
por.rxlacy6c{ npn laHovt nijxoa rk riHiftHa

4ivHr.uiq Bvcorn Aa,Ti flpr'n-flo. Ero B rponorl,l\ n

Beprnr@Errrx:i rpad€rf reMneparyp{ pi3rrdi r{yfio, a

B crpamc'lepi .Eo Bl,tcorx 6inr 50 (M reMnepaTypa
3arrrilna€rLcr flocTiiifioro, .rfi Aeqo 3pocrae 3 3xco'
roro. tI( 6a{rMo, Sa rtamaine noxnas B ocrroBl
qpaKmqHo craqqaprrry Mo,ae,r! arMocoep{. [lo x
cr oc\ cr Lcr Bepl rixrrrbHoro po rno4.O Bonrdoi napn
B arMocoepi. ro npr po3po6qi AaHoi MoAeni BBaro-
nocb, rqo rupaiarGHrrn ruck Bo.qnroi mpx 3Men-
u$crbc'I '1B{coloro ra laKorc r. iaKoHoMlprocno rlr i
3arantHltft Tucx [oBiTpr, airExn Aerqo rnBn$e. 3ay-
Brxnvo. uo 'o-lr' rponoc{epn latr. )Mo6a DllrroBr-llc(
ocHolr{oMy piBsrHrtro crarr{ro{ aaMoc4}epr.

IlpnixrBlIlfi 3a ocHoBy OopMlny noxa3ffria
3a,roMreHHr roDirpr fE\sen dnd Ftoone) i floxtaBnm
K -7,624. a rakox ocHoB\K'grcb Ha roqHocrr

pa$olnocrepe)he rG !lc3 s rci{ \ac. saa anolnen

BBZDTCB, rqo Benrf{n}ry g. aocmrfibo npr{iisrx,4llt
Bcix norpor i c$orriB poRy piBnoro 9,?84 M/c'? i
orpuMaB Bxpa3 ar.n surHlee8hr cnoi 1eRirHoi
rporocoepsoi 3arpnMntr

BarH B 3are)KHocrl Bla rrn{poT}r I Bncoru nvHxr}
cnocrep€rKeHb [ 3] :

0 n02211 . P,
( l3)

I - 0.0026cos2q 0.00028}1, '

Ae d; - BW .lrer'o B Msrpax, I - dltpora rrylnov

cnocrepgrct{b, 11. - Bficora ryrlmy fian pilfier'{ iro-
pt B JIoVeTpax rI.iE\iA Saaslamoinen fi\ola
BcraHosneHrur oyHrqii leniroi riapocrarr.rnoi
rponoc4,epHoi 1arprvM tr'o lBlsalc, HJaari s
p06orax [5,9].

rtacua a odau Hopfidd [10,1s]
IHunii nipdA anr BrcnaqeHHr cyxoi cEra,qoBoi

dj ranpononorano B po6ori Hoprtel(l l10l 3a

ocHoBJ 6y,io ryniinrro ro:rirponlry arMocibept. qo
xrpalrrep!{ryeTEcr liHifiHoro lMiHoro reMneparypu ?

Blrcorolo. IlpHir{tBmu Ao BnBo.4v OopMvny noK,l]-
nrllta 3anoMrrenlur trolftp\ 6nith a d Wehtduh)
Hopfeld o'tprj]i,taJr^ B pa3

P.H:
d' 1.1n+|r6 -L- 114)

ae H;-43130-5 206sn:rp - sucom nonlrpon'
Hoi arMoc{iepx. B verpax. Aa.r rlz ocHoBi ooropi.F
Horo p4ly aepororiqHoro 3orral/Barffi 6ararbox

3anpo[oH]Ea-ta ll.le ABa Bnpa3I Ar'IrI BrBHaaIeHHt

nonlrponuoi a-rMoc(Dcpfi, a caMe [131]

Hj=40082 + 148.98. t" (1e?l piF),

H:=40136+148.72 t" (re'72 yt;k).

3a\ BrxJ{\ao. qo na cboroaHiDRix,4ers tcH)"
rrirlrn prA MoAndriKauiii Moae'j Hapfeu, n\o
Brrpr rHrro,r,cr fh Bin Kra.rYfioi Morenr. 1rr. r MD(
co6orc nul]Ie po3B r3RoM (bvHrorin Bilo6paxen[r | 1 I

B .HrqeHHr .e}llrHol eororoi d,. rr nerupo-

crar{qroi cMaAoBoi r/j, 6aryercr Ha imerpanL-
HoM! porB,nK) rpvroro '{,leHa ,liopvvrtr i8). iuo il
BparftsaHn M piBnflirr (?) npeacraHrMo y fiacrvn-
HOMY B TJI'Ii

-- \t ^ -1.t:..,"1-too I l,K, -(, 1,622,;' K. :, rH/t\\
;L I I')

V qift rlopmr.qi lttr ai,arunrjrr ltoe4iqietr crrc-
nyBaHM BO.4trHOi napr. ocrunll(I,r, fl( nofta3aHo B

po6on 12l. HaBrrb npn Bncorclq sMicn Boaftor n p,4

B no3irpi, e = 21,2 rna, BiH 36iJIEIny€ 3€rirny soror!
cKra.AoBy rtrme na 0,17 I\d'{. Pa3oM 3 TI-IM niEipec-
Dtrlro, ulo rocrrHeHnr ro'D{ocrr BnHa'reH}n leHirHoi

d;=0.0022'7'7 P,. (12)

Bpa\oBlro.rn crpiMxe 3pocmlrnr ro! rocri B Mr'
piB, noB maltrx B nepn{y {epr! b Brposa,[r{€rtrnM
riro6a,Blrnx ro3nqiiiHrx crrcreM, v OopMyny (1t)
penoMer(q/€rgcr BBoErrn fiofiparny 3a 3Misy crffi
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Borromi. qn eriApocram{Hoi, cxraaosoi 3FacHo

)ch,larHloFracr noprsHrHo rj sx,Ha.reHHrM c\r(oi. !o,

riApocrar!.trIoi. KoMnoHeHrn rrepe3 rplAfiicrb npea-
d-aBreHHr npo(litro ]orrHoi napi B arMocoepi.
ToMv polpo6ron Moneqeii !.flr BnrHaqeHEq uirr
r(ollfircnelrrx 3aft\ranocL 6amro B\eHftx. HaBeAeMo
oflxc ocHoB|{rfx. qocniDq/Bi]H]fl\ HaNn. Moaenefi .

M onaft S 
^a3t^nItoi'l'en 

I I 6 ]
npE EcranoBneHni rlyHxllii /,: ryrirManocr. qo

rcvfleparvpa ]veHtrry€rLc{ r Bncoloro la nifiiiirlro,r
,t KoHov. a napura.'rbHHir rx-K BoArRoi napr nocflri o
cm,qa€. Bfinopncmsvrcqn 2-y i 3-rc xolrcrarIllr
nol(a3HrKa 3anoMJ1efiEr noBtrpt (k,ten and Froone)
6)10 orp't\lrHo !-ll, cepelHij\ orfpor i cepe.4lix
x,riMarlI'lfiI'( vMoB oyHxqiolIairErry 3ane)nHicG

/,^.. \
d:- 0 0022171 !1!- 1 6 9s P, (16)T )'

ae e. - nPrBeMHe 3fir.reltrr' nap4alEHom r'lcry
BoAfioi napn.

Knacueflu oacrb E.opfien I13l
Hvp/tel"l Bvr.op,,crrna ) t BlrrflaeeliR Bororoi

ckna,roBol raKHil )xe nia\ia. qx r npr BcrilHoBneHm
cyxoi rc noHeHTtl 3erliTfioi TponocoepEoi 3a1p Mr.n.
Bianolirno, 6yno orpuMaHo 3anerc crE

d;=t04N.."+. (r'7\

l' . q t.lO"_-.rl ll. t0" 
s 
-a, (txl

!e ( - BepTEranbHr{ii rpaAl€Br re noparypx
BiAMi.racrrcr, qo qr MoAen! lte € AyrKe lryrrnBoro ro
rpa,cleRra reMfieparypn i 3acrocyBaHfir cepean]oro

lna.relr r ioro (re Hanplucra4 a = 6.5K . kn-t S ue
Mae cyTTeBoro Bnrrsy lra mqRicr6 MoAeri.

Modertb 'tserml,n 70" [13]
B ocHoBy BcraHoBqeHHr Mo4em nox,l.rneflr np{-

ryrqenrl! qo B Tporonav3i (11 r(M) Bonora crs4Aora
i]lAeRcy nol€3rm(a 3anoMneHHr c"ra€ piBHoro nyiro.
&irnepaT'?a 3MeE!ry€rbcr 3 Br{cmoro 3a crallrM
RoeoiqienroM a, a Bi:ruocHa BorroricrE e cr_aroro 3
Bxcororo i piBHa ii 3lm.reHrtro Aa Br{cori rryltr(ry

Lt =-t| f (te)' d(B-,a.c)l rl ''
r - 0 0ol/ erlljL:---3, 4-1" t48{. tr-+Fr4 I

\ 1-( J

a = 38.45, U, - BilHocHa Bonoricrl, %.

Modeni'tsetm n 74", "BeI'n n (D,N)",
'tserm tt (TMOD)" It3l

Boffi e BAocKoHareHxMn nopiBHrHo i3 fionepeA-
nborc voaenflo i 6a ryiorrcr Ha npsm neHHi crporoi
Kopettuli MiIr Bonororo i clxoro 3efiiTltrrMH 3arpEM-
mMlt Ta BiAnoBiA rMn iHIer€aMI| Ilor(a3nr{dE lajoM-

,4 \N" )
(20)

Ae ,( - (oHcraFra, rqo Br.r3Ha.ra€,r!c!, Ha qii ocHoBi.
Bnalafii rpfi MoAeni orprri4yrorb r 3ararslri* OopMi

/., \
", -t0.,,4h A _ ]. \2tl

\ /, ,
fHa,rel.Br Koe{iiui.Hrr ( _ur| pnn{x \to4e.ror

np{BeAeHi B rl6n.2.

Ta6.t uut 2. 3Ha\eHHe K dle Man"net

Bernan IDN)
(AefltHi'D OMOD)

( 01224 0.2496 / tj 3713 0 3281

rc N -1.7'r+10 
j- - nox.BHurr Jaro^urHu

BoAtlroi mplr Ha piBHi rrafl.ry cnocrepexeHE:

H: 13268 q7.96 r, - srcor rvoc4repn B
lMicroM BoArioi nap4 rny AoqirEHo BpaxoBylarr
rlplr o6.Il{cnelrni Bo[oroi rpoloc(lepFoi 3al?xMl{x;
t. - npKeMqa reMnepartTa rloBiror 3a urKa]rorc

UenLcr{ B ceperHboM\ npltnrraorcq. uo Hi .
I1000 M [1].

Monerb Ch^o l7,l3l
IJ{ Morers 6a3ycrbcr Ha rrprfi]ItlefiHi riApocra-

rrnifioro'raKoH) .ro Bo4rHoi nap i rvrHe ri napu-
arBrroro rrrc{y 3a aAia6anfiHllM 3aroHoM ? = ltlr pi .

Ael -cfleoic,rbHui KoedJrui(Hr: p,, - nclxHa Boarlroi

napi; F, 1,3 - cneqrrli"nnrii rennoBrdi rcedirrieHr

ajl' Boarr{oi napr{ Ha dii ocHoBi oTpnMaro



Moaen' "Beman @n9" rcpe.q6a{a€ 3 noprB_

Koeoiqi€FriD, repunn 3 HII,\ np4qarHqii att AerGnx
npooiniB,,dpy {ft - art Ei'llrm(. Po3po6Ka rpoibirm
Morpni "Ben a,? (TMOD)" € ctrpo6olo Aeqo noM'R_

urrmr crrcreMaflr.rl{i Ao6oBi npBeMni 3Mirft crBo-
peH-tnM nonl6HHx perytlranB llo npoorrEo MoAem

"Beman (Dhq"

Moiraw rc^die [131

Prg vonenei. polpo6ne{i Uad$. ocroBani na

aorryurerori. Eo niFitola 
^ope,rfib 

Mi,{{ rer rHorc

fieri,qpocrarfi.rHolo 3arpxMrcIo i nptr3eMrntM Mereo_

ponorilnnM$ napaMer?avv xoq cna6Ka. ane icH.\..
Prg Monenei 1xneMr Bjq celolry i K,tivary'
fno6a.BHa Mone,rL N{a€ Brlntrl

r/,i = 0.00554-0.88 10'(4 -1000.0)

L ) r)))
+0 272 l0*e 2.771 :l' \.4,'

Modenb Ask e and Notdius [a,13]

Po po6reH:) lronapaveTrrHa $opMa Moae,m.

ulo po6rr6 cnpo6! More.ooBarn cfloto{r i KriMar r"Hr
3Minr 3eHirHoi neriApocramssoi 3arpfllfir' 3po6ne_

$o npnnyqeHlrt, llo rlrcR BoatrHoi flapn 3Men-

Itr-vcftcr Bncomrc s tHa'oto 6uLlmfi vipl Hrx(

rara.$Hlrfi rxcfi ' BiAnoBi,aHo !o taxoH] efleprii

e=e"(P lP"\^.1 , ae 2 - napai{ffp, 3anerflrnii Biq

ce3oHy i Mpmn. ToMy, 3eniTsa Heriapocrarriltll
3arpwrxa Brpato€Tr'ct :

"/ ^,t ^
d.._ro--lK. r". 1.1 I !_l laz p:t- \.' r_)P, i.\P,)1
niclt Aetltllx lleperBopeH] orpnM]rorb:

-/ K-) R.
d,._10* K. + t I_L?., (24)- l. T- )\x+ 1) e.

,ae l" - cepe'I[rt rEi{neparypa Eo BrBHarrae$ct la

1 "n, )T =T 1t- ,---=-: 1.- '( (r +r) s-J
(25)

MicqenoroxeHFo i ce3olr.!. 3oIQeMa. rceoiuieFrs 2
(ariB. ra6n.3) pel(oMeltrlBanocr Btr6ItpaT]r 3 po6orx
Snith (1966), He a BruFIr{cL Ha re. r{o qi 3raqeFIL{

MoxlTb 6).In oqrfleHi b cra,xcmltll paiio3oH4v-

BaHw tad's orurorB uei napaMgr! ,q?u tr cerLHo'

rjnbkocri cral{rlriq po3raIxoBaHIA roroBHrM ql{I{oM B

n'sH.rni{ niBK\ri i nptrimoB !o BxcHoBto. qo pi'fti
3vlH[ I xapaKrcptr$o$ct s oLHoBHo]lD cvxlcoi
AarrhHoro retBolo [13].

Monatb Brh! [5]
B ocHoBy noxraaeHa OoPMY[a i4qercv

roxa3r n(a 3anoMneHlrt noBiTPt

N=KR,o+lK^T +K,\:-'T'
3 rceoid€I{rsMH Bean and Dlttton 161 EYno

3gnpofloxosaxo ,q!d 1tfl{ vo.Derei nepudi
6a3y8aBcr m npmryIqeHHtx. tr{o BlaHocHa Boronm
e craroro i pilHa il npmoBepxHeBoMy 3naqelrrtro ao

er.orrH.. ae BoHr crc€ ptBHoro ts),oo I lro

rcMneparrpa fieHu4crbct'r 3pocranrr'v s corr 3l

crll,rxll KoeoiurrmoM 6} Io 1jnponoHoBrHo cncu-
anbHufi lrpca o6qucneHiu np\xHocrr Ha.,ftcHln i

porpo6neHo asi voaeni aerDrHoi Hed.npocrarFrHor

3arpnMr(l{. ffKl BiaPi3}[florEct rrrEe o6qtrcreHH{M

npytsocri Hacl+lerfirn

d;=\a4u,v tov", (2'7)

.te v, Mn (yo)r i I "C-' - eMniplr"xi xoeoiqi&rx, B

rJ relsrocrl sia tporri i srHr IctrMa ry. Hare,aeHi B

ra6 xr Ui (oeoiui€Hrx 6)n Bn 'HaqeHi ?
nprco6nefirvfi naHfivH I o,lsopi'rHoi ritn'naH,i
paaio3oH,\EanHt [13].

qx Bra3yerlct, MoaerE (24) npu a =0.0062K'n'
i ,1=3 Fro,aryerbct 3 BialloBiaHolo OopMynorc

3eHiTHa HeriapocrarlflHa 3arpfiMfta € oco6nlr-

!o .ryIJl,tBom ao 3MiH ,1i 6YnO 3anponoEoBaso Bn6n-

parfi BendlMHLr a i , ra(. uro6 sofltl Bi-AfloBLaafin

Ta6flIrq 3. 3xaqeslr eMnlDtrllrinx koeorruermB ,{

(nn.sI)
Ce3oH cep.-

piqneluMa I BecHa I nim Ocit6
0-10

10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

3,37 2,85 2.80 2,64

2,99 3,02 2,10 2,93
3.60 3,00 2,98 2.93

3,04 3.l l 2.92 2,94

2,',10 2,95 2.',11 2,1 1

2.52 3.0',7 2.61 2.93
t,76 2,69 2.6t 2,61

1,60 1,6',7 2,24 2,63

1.I l ).44 1,94 2,02

2.91
2,91
3,12
r.00
2,18
2.1t)
2.41
2,03
1.62

cep, 2521 2.64 2.62 I 2;t0 2.61



,t. Ewnipu,lHi Kae4tiqie nu u .,tM.(/o)-' i /, 1:
lllrpora,
irr€pBan

KJIIMAT
Mopcbxxii

-90 + ?0

-?0 + 50

-50 + -30
30+ 10

10 : +10
+10 + +30
+30 + +50
+50: +?1)

+70 + +90

0,6421 0,0290
0.5864 0.0259
0.6t24 l\,024'l
0,4829 0,0296
1,0772 0,0192

0.8063 0,0213

0.6614 0,0241
0,70?5 0,0244
\t.1434 n.O256

0.4164 0.0193

0.5593 0,0362

0.5369 0.0285

1t,4229 0,0335

0.6542 0,0269

0,6626 0,0249
0.7574 0,0224
o,t562 0,0236
0-7687 4.0257

0,7284 I 0,0216 rJ.7284 | 0,0216

feorsrnMi(a1(3)/2000

Ha 3aBq)llteHll', BBttlI{a€Mo 3a norpi6He, !Ir.t_
'raru HacynHc npr{aerenr Bfiu.re Jnanlrn'nn ltoneni
srsHatreHH, c(raaoM\ 'leHrrHoi rponoc+epHoi u-
rplfl\rxu rro6vAoBaHi a6o Ira craH,eaprHux Mo.qerlqx

arMocoepn. a6o Fa AaHux pa.cio3od4YBafint, orpxMr-
Itro( fia iHlnfix (olrTrlter{Tax i .{xrlle qacr(oBo y
laxuldn €Bpori Tow. Aff )hpallr. 'ru HaBrIb

o(peMrfx i] pedoniB, Ha tlcrx posMirqeHr, \I{ rr'Iad)--
rlbcr po,}radoB\Bar{ nepvaHeHHt cPs flahuij. no-
uinbfio, Fa Ha norma, perettt{o aHarli3}tsarlt Beprn_

harsHr npo+rni vereopo rori,rr{xx n prverpB L B

rlepory eeprr. ncpuiarhHoro lrLl{\ Bo&fHoi ncpx i H!
rufi o.HoBr BnocKoHamoBJlx. MBeaem Bnue ra
tulni icl{lroqi. amnirrqHi Mo,aexi a rMocdrep'

"tltnepanypa

L foQMar$-BenneHro4r 8.. Iixr€nerrep f., Kon-
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F. Zablotski
TO TI{E CHOICE OF MODELS FOR TIIE DETERMINATION OF CONSTITLIENIS OF ZENITH

TROPOSPHERIC DELAY BY GEOD'INA"MIC IN\ESTIGATIONS

The amlysis ii Inaale foi some anal'ttrcal models for the detemination of constituents of zenith fiopospheric deiDi in
view ofpossibilities of usage of them for GPS dala processing.

O. 3a6nollRrn
I{ BbISOPY MOIEJIEIZ OTIPEIEJIEHIZ'fl COCTABJIJINTryfi 3EHI.{T]IO,1 TPONOCOEEHOI:i 3A.EDTii+l

|IPI4 fEO.4,IHAMI-TTTECKI,IX UCC]]EAOBAI{-]'X

,{all asarlr3 p{4a asafil,lrflqec(Im Moaeneii onpeaenefitit co!'ratjlrsoirtlx 3eHftrfioii rponocQepHoi saaept lJ{ c
roql{n 3perffr lo3Moxnocreii lrx ficnon63oBallst npn o6pa6orKe GPS t{3Mepennii.

CYqACHI TOPT3OHTAIbSIAEOOPMAIII lEMI{Oi IIOBEPXIII
IIEHTPAJII'HOI €BPONU 3A PE3YJII'TATAMU GPS.(AMIIAHIi CERGOP

O.B.CePAHT' It.P.TPernIr

(Ho4io arulun l\iaepeuh.m "Ibsieu,xa nonirwt ika")

P6p e. 3a peA)tbmamaMlr GPykarnnaHn CERGOP o64uarcHi (:wacqi ?opu3oHnatbri ka hoHexnu debop'uaati
3e HoI noqeryi !.Ie npatbHoi €spanu. HaeeneHi er'ei, p6noninr l{oianuxe m Aedoryla4it ha mePunrpii ao.li -

drKy\aflot ,tepetci. 3Ha'texHn xounoueum suaedumb.t 6 )rncax (1.28 <=> 1,28) la1 pxt B tiohaln cns.naa'
ne9Ht 3\a\e\b i poinoatrtte ko noHeHn cytlaa x de4)opuaqin 3 aHcaa?iwuvu dauidJKeH t norynoptl
Qeumpamrot eeponuma )xau u eeo(ht 4t4HD,1u noit 'ltt

3ouHimHJI o6onoma 3e ji Hanpxdroi $oro ctororrFi €"Iano i{oxntrst{M -rBopeHtlrl Brcol!{.r_

croniTTr 3a'Jn € q"rr€sfix 3Mi{, tKi Riao6paxalorbct m{Hlrx reoaesrclldtx Mepex tl(i o\oftno]orb ]rl]inl
B 3aranDHoMy norenniHHi MiMary, niABrqgriii caftc' repxropii Ii dni Marepttftt. IlpoBeceHlrt nolropHxx

Mi.ndfi llanpyxel'ocri. IIo.Bi reooi3]r'{lrr{x asor{a, I npeqlfiiii}orx reoae3rlltHllx crocrepet€}rs Ha rnlihx
Bi.qoMo, Eo ceilcMiqHa al(rrcfiicn' TicHo rIoB flala 3 Mepetc|x Ao3Borte (rrriiu{o lr]sa'rrrn r.r ou}flrn
roEijrrflnMn rlpocropoBrtrvn AeOopMaIIifl& 3eNroi crpyl\_{$l ra il{Iexc]iB$icr! cyqacnux aelFopM4ni
rroBepx{i. Alrarbuoqlr qt a€a[opMaqii Motola npor- 3eMHoi noBepxfli Bl.{oilo, uo reo]I$Jfllsi s'RHan.H-

Ho3yBaT[ jeMnerp]'cri ra inuri TexHorcsHi npoqec]{. st € irptMtrMn veroaaMx r]{3saqeh'I{ nanplrKeloc rr

B Haln c cnocrepiraerbct rir]}xl{ena ceiic- reftroHiatlrlni n,nrl ra Haii6irbll e4e(IliBiri J.]l
Mi'na aKmDnicrb Anbniiiclxoro rotcy elponeiic!_ nporHo3! ceiicMiinroi amrrBRosfl periom

Iroro KoHrrHeffl, uo niarBeD,qxyrorr pljiHirHi Ha repnropii I-leFrpajt Hoi eBpoIEl ryailiart
3eMire4rycn B Type{qxxi, fpeqii, P} Iii. CxeMn LlexrpanbHoi erporc;tc}(oi iEiuianrEfl (Centtal

cla$cnr{x Bapiadii a€OopMaqifi i HiLxI4ny 3eMuoi European Iniuafrve. CEI) B 1989 p. po3no'Iaro

roBepxrd pa3oM 3 iHEnM}I r€onomrcoilbrqHl{Mn ctr€rrMan'Frlli reoxru]aMisi ,4ocmaftenHt lfurn-
varepi:LraMn AordtrEHo BxrcprcroByBarrl Artt Miryo_ rcrcni Aocni!2fiel{E l rlpo}oatrnct 321 rp}orla
ceiicMopafionyBaAHr ra lr,I3rr?r.Iefi}lJl Haii6iD,ul ceiic- Hanpt l(a'\ot: cexlllt A - reoJolit, cexiri{ B ''
Mi'firo amrBnr{x llr,,uHor 3eMsoi rc}ep\Ili. reoor3uKa i cexsit C _ reo!$lt B paMMx uxx

.locjriixeHE cr{creMar!,qHo npoBoirtrlcr GFS-


