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- HaqioHa"lEHr.{ft yHiBepcm€r"JlbsiBcLKanonirexHiKa"

MOAEr'rnBAHIrt CvXOi CKJTA.IOBOI TPOIIOCOEPHOI 3ATPUMnI4,lIIq
BPAXYBAHIIS BIIJTI4BY IIEfiTPA"'IbHOI ATMOCOEPI4

HA PE3V,'I[,TATI{ GPS CIOCTEPEXEHb

@Topona 1.lvl., 2004

B cmamhe npusalexa obeb dJu lgemu cimi! counasaoi mponoctiepHoi solepwxu npu GPS BadnnleEuat 3

3anadfio pezso*e ygpau\u. Ta/'7Ee nPosede4o cpas\eaue roi odatu c nrofurn tu Hoptield u

Intheo icte ls indicaledthe modelJor the accotht dry composlle ttuposPhe c delaJtIor wont |JGPS

obsendtions in Weslen rcgion of llktuine Also h conducted compo^on of lhb model N'ith model: Hopfreld and

lrocTaHoBna npo6",reMx ra il 3B'93ox i3 s&x'rr|BHMr| npaKrnqHr'Mn 3aBAaHHsM oAHi€lo 3 Haft6inbui

ic.rmHrx noxu6o[ pe3ynbTariB cPS siMipiB e noxfi6xa BpaxyBaHF TpoflocoepHoi 3arpkM(tl. Ha aaHui MoMeHr

po3po6neHo prlr aHani,ttqfifi Moaeneil, tt(i spaxoBylorL a6o 3MeHUryorb BIUIIID rponocoepHoi 3a,pfiMnl,'

AfianiT,l,tHi Mo[eri arr BlBHaqeHHr snnuBy aTMoc$epx, saKra{eHi B nporpaMHe 3a6e3ne.ieHHt CPS o6po6(x, e

r,ro6a,nbHo yc€peaHeEtMx i 6nrr3sr(trMt'r ao cmHAaprHflx Moaen€fi rponociDepx i Ha perioHa'rbHoMy piBHi ce6e He

AH&nb osrasHix aocniax€H} i nv6,lixaqifi 3,cesof npo6.neMt' npo6neMaM BpaxyBauHt BnnuBy arMocoepu

Ha po3noBcloAxeHHt eneKrpoMarHr,Hux xBrurb i Ha pe3ynbra,u CPS cnocrepexeHb nplcBt']eHo 6araro po6i,,

aBropaMu rxllx € BiaoMi3apy6ixHi BqeHi Baby H.' Berman A.' Black H, ChaoC, Collins J, Langley R, Niell A,

Davis J.. Hopfield H., Ifadis 1., tanyi G, Marini J, Mendes V, Saasiamoinen J, Yionoulis S, fpyaxHcKat f'
KyuruH 14., Ky[lTDH B. i Bir,lr.{3HtHi _ Kocr€uhKa t, Ocrposcxt, A., 3a6,ouLxxfi O ' Ka6nak H ' N4 ponoB H-,

IIDoxonoB A., AxYMaH E. m iHuri

Hcsl'piul€Hi qaclxH, 3aranhlloi npofneMn. AI' oTp[MaHfi' Bl,{cofioi To.{HocTi B'3Ha.|€Hg' Bijna"1efi !o
cynyTHt,lKiB noTpi6Ho yTor|}'}oBaT[ Hairpaqi 3 icHylo']Irx Molejrefi a6o po3po6n'Tx HoBi aHa,liT .rHi Mone,li,

nDsAarHi aff neBHoro Oi3uxo-reorpaoi'rHoro perioHy

nocreHosKa 3aBAaHHs. Irt ro'{ oro sl$HaqeHHt 3HaqesHt nonpaBl(tl y siMani Ao cynrT HxxiB Heo6xiaHo

3Haru peaJrlHi MuTT€Bi 3HaqeHH' MeTeopo"roriqHr{x BerxqnH B4oax urrxy po3noBclo4xeRst ereKTpoMarHrsux

xBxnb' y pa3i BilcyrHocTi ,raK'x AaHyx nonpaBry uyKaloTb, BtlKopl,{cToBy|ot|x MolenbHe npcAcTaBneflHJI IIonpaBKlr,

.ILrr aocnilxgHb Bltl(opncmHo AaHi aeponoriqHoro 3oHlJBaHHt Ha craHuiiJlbBiB 3a flepioA 3 TpaBHt 2002p no

KBireHb 2003p. BhKoprcmHrr aasux aepororiqHoro 3onayBaHHt aTMocQep, Iac MoxJirrBlcrh aocnlalrL

oco6nIBocripo3noainy MereopororiqHrx Bentqafi 3 Brcomrc, xapaxrep ]i 3vinr'r npomror'r por;' i po3po6r'rt't a,'
neBHr{x perioHiB Moaeni arMocoepx 6nI'{3BKaao pean6nxx.



feodsin, xapmoepaqit i aepo@n@thnt6. Bun. 65. 2(n4.

Cyxy cuaAoBy 3eHirHoi rponocoepHoi 3arpuM |(u di ,{acm npe,lcraBrr|ors y grrrr4:

h,
di'rcu [N,lH. {rr

H"

4e ,V, ' cyxa cr,raaora ixreKcy flo(a3H{Ka 3aroMJreHHr floBirpr Arr yKX; dr(&f) - cyxa cxra.qosa 3eHiTBoi

rponocoeproi 3arplrM xx, orprjMaHa 3a pe3yn braraM n aeponori.rBoro 3oHAyBaHF ; fl" - Brcom nyr|rry

cnocr€pexeHL Ha,q piBHcM Mopr; ,,/ s cora flonirponloi arMocoep[; dl1- etcom 6ixyroro npou:apxy

arMoc(tspn.
3anHUeMo OopMyny iHAexcy fioxa3fi|lka 3a,roMJreHBr cyxoro noBirpr y'y'./ rK B [6]

(2)

Ac Kr - eMfiipxq Hxtr Ko€OiuieHr, 3axnaAefili B OopMyJry noxa3Hrj{a 3arloMneHHr noBirpr; Ra =2a1,05281

v?4c'zX; - nuroxa ra:om crana ryxom noBirpr [l l; p - rycrr.Ha noBirpr.

BpaxoByoqr ocHoBHe piBrrnur craruxu aruocr[epr i oopMyny (2) 3anxuieMo oopMyny (l) y BurnrAii

II:)D

di = 10-6 KtRd lL, (3)

F,8,
Ae di - cyxa (riApocrarr,lHa) 3eHirHa r?o[ocoep8a 3arprMxa; P" i PH - BiAnoBiAHo, .rlcx Ha piBHi fiyHKry

cnocrepexeHh i Ha Blcori Hl 8,, - npxcxopeHfir BinrHoro fla,qiHE, B qeHTpi Mac BepTl KanbHofo cloBna noBirpt

vl
s , = 9.784(l - o.oo26cos 2p - 0.00028 tI"), (4)

ne p - Iljtrpora fiyHKry cnocrep€xeHu l/, - aFcora nyHxTy cnoc'rrpcxeHs xaA piBHeM Mopr B (iroMerpax.

t|( 3a3HaqaJocb B po6ori [3], ocHoBHe piBHrHBr crarrxH Br.rKoHycrbcr 3 Brrcoftorc cryniHxro ro'{}rocri.
lHreFyBaHH, {opMynn (3) Bxxo aeMo D Mexax Bi! arMocoepsoro rl'cKy Ha piBfii nyHKry cnocrepexelrb Ps

ao rHcxy Pr =0.

OopMyia (3) orprMana BrxoArqr 3 roro, ruo noBirpr rHaxoAxlbcr B crarti piBHoBarx BiAHooHo 3eMHoi

nosepxfii. OAHax B pea,l[Hii alvocogpi rpn pi3Hxx noro4fiux yMoBax cnocrepiaarcTBcr rop[3oHTanbHi i
scprflKanbHi pyxl,r i nphcftopeHHt noBiTp{Hlx Mac. rKi BxK,rnxalorb BiAx[teHHr Bia riapocrarx,iHoi pisHoBarx i

Ony(ryaqii rucky [4].
BuKopficraeMo cneqia,lb fitl (oeoiui€HT 0, ,t(fid BpaxoBye raxi (baxropll:

-cs3o8HysMiHy npvcKopeHhr BinhBoro narifiHr noBiTp, g";
-3MrHy npxcxopeHHr B'JlbHoro 8n 3 arrcomrc;

-siaxffeuHr nia crarrqHoi piBHoBarx a ocqlepu,

KoeoiuieHrn Q orcrava,rucr lr|nrxoM nopiBHrfiHr Br3HaqeH}lx 3alprrMox 3a aaH Ml,| aeporofiqHoro

:orryranxn dr,,"., i 3arpxMxavn 7j . ouluarerrrur ra qopr.rynoro

^ di1"*tu= o', (5)

Ay'rr 3HaxoAxeEH, iHTerpan[soi cyxoi c&'ra,qoBoi 3€Hiu{oi r?onocoepHoi 3arprrMrfl,t 6yno BxxoprlcmBo 76
aepororiqlrux 3oHAyBaHE Ha craHrrii JILBiE, rKi npoBeaeHi Bnpolo8x poKy, ,II/ir Aocn;AxeHHr cyxoi ckraaoBoi
3eHirHoi rponocOepHol 3arplMKr.r ao yBaru 6panx rinhxH !Hi. In Klrx 3oHAyBaHHr npoBoalrrlrc! ao Brrcor Be

MeHuie Hix 18 KM i 3 BnMipaMx BiAHocHol Bonorocri rie MeH[e Hix Ao Btcorx rponocoepfi, BtBHaqeHH, nonpaBKfl
qxcroBhv iHrrrpyBaHHrM BxMam€ rHaqeHL MereoporcriqHr.rx seJrfiquH srure BepxHboi Mexi 3oHr.yBaHsr,

HapouyBaH8 Mereoporori,rHlx BennqnH BH(oHaHo mr, qo6 3Ha99HHr noxa3H[dB 3a.fioMjrefiHr Ha crr,r(y traErrx
3oHAyEafiHr i Hafi6nxx,rot Bucorri, lnr rKoi npoBoarrhcr HapouyBaHHr, 6ynr MaxcrMarsHo 6ns3bkr,rM&.

Na=K Ra P,
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IHTerparBHi 3HaqeHHr cyxol c*naAoBol 3eHiTHoi rpoflocoep8oi 3arpfiMto,r B[3HaqaracL iHTerpysaHHrM

Morenefi arvocoepfi. no6ynoBaH'fi 3a raHnM aeponoriqHoro loHlyBaHHr. a iHneKc no|{arHx|{a cyxoro nosirpe
BmHa'{aBc, 3a $opMynoro

ro= x,*.zr'.
I

7 - a6conrcTHa r€Mn€par)?a noBirpr, e napqiar6Hxi Trck BoarHol nap[;
(o€OiqieHra crncxyBaHHr cyxoro noBirpr [8].

(6)

2ll - aerrlrxa o6epaena ao

f t ns.\ ,l
zl'_t_pdls7.9.t0 3l l_:1-- l_ 9.461t.10 " 

., 
l.L \ t t T')

Ee PJ = P - e. arMocoepHxfi TucKcyxoro floBirpt,

B pe3yr6T ari o'rpxMa€Mo cepelFEoMicr,{Hi 3HaqeHHr koeoiui€HriB 0 (ra6r.l).

Q= Ax'+ B xo +C x3+Dx'1+ E x +F

(1)

C€peABhoMics{ri i piqsi 3HrqeRHr xo€Oiui€rrriB 0
O

CiqeHb 0,998844

JIlorrfi 0,999 t04
Sepe3€HL 0,997958

KsireHr 0,998546

lpaBeH6 0,995146
qepBeHL 0,996244

,lxneHE 0,996303

Cepnexh 0,995 | 33

Bep€cesh 0,996946
fioBreHh 0,991756

IIficrona! 0,998502

fpyaeHL 0,999238

CepeaHbopi,rHe 3Ha,reHHt 0,997527

Ha puc.1 3o6paxeHo 3MiHy Koeoiqi€sra Q npmrrou porry. 3MjHH roeoiuieara Q anporclMoBaHo

noniHoMaMh 3-ro,4-ro, 5-ro cryneHr. HaixpaurnM 3 Htrx BIrrB Bct norisoMoM 5-ro cryDeHt.

(8)

y QopMyn; (8) X noprAKoBxfi HoMep Mioru, Bia noqarKy poKy. Ko€Oiqielrrr noriHoMa BmHaqeHo ra
cfloco6oM Hafi MeHurx ftBaapariB (Ta6t.2),

Ta6nryt 2

3tlaqe4ra t<oedrluie&nio nartao a 54o cmeneEt

IbeoiqieHrn 3HaqeHHt

1,6?86 4 10

B -6,3034514 t0-
c 4,4880836.t0"

D 2,069433.10-

E I,945136.10"

F 0,99',77586

BiAxxneHHr Mix KpnB Mt, Br3HaqeHoro i arrpoKcl.rMoEaxoro 3Ha'{€HHr xoe{Piui€Hra 0 snaxoaar6cn e

npoMixKy Bin -0,00094 ao 0,00096. AnporrcHMoBaHa $xBa, no6yAoBaHa Ha ocHoBi QopMynu (8), Aocrr6 ao6pe

Biao6paxae xapamep picHoi3Ming koeoiqieHm O.
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I

0,999

i 0.998

:=f o,rr

0,996

0,995

Mlcxqb

0.0022774 P,di=v 
t - 0.0026 *"2q - o,ooo28 H 

"

121110

+ BxlBareHo Q . .r--Anooxcr o6aHe Q

Puc.l 3!,ti*a KoeQi4ie nd Q nponazon poxv

oopMyry (3) 3anxrueMo y Bn tai:

.. 10^. Kt Rd Q'P"ao=_
c,

BrKopncmBuru OopMyrry (9) m niacraBrsur (oeoiui€Hr /{r BruBaqeHnI OpyMoM i EcceHoM [5]' 3alluu€Mo

(e)

(t 0)

&ir BrcHaqeHHt di @6n.3) BuropucraeMo cep€aHEoMictqHi 3flaqeHrt xoeiFiqi€HriB Q i npmeuni

3HaqeHH' TrrcKy Pr, Kpiu uooro npoBeAeMo Aocniarre'H, nprBeae'oi MoAeJri 3 cepeaH[opi,tHl.tM 3Ha.leHHrM

koeoiuietfra 0 =0,997527 (ra6r'.3).

A,r: axani:y 3arpnMol(, orpnMaHMx 3a npuBeAeBop MoaeJuro, 6ynu o6qucneHi Pi3Htlqi A rt'rix nnr"u m

3aTr MI€Mr.t, BH3HaqeHIiMx 3a p€3ynbl-dmMtr aeporori'{Horo 3oHrysaHHt dif"*l (n6n3\'
Tadnqa 3

.llocrirtreHHfl Moreri l,J|t BrcHaqeflIrt cyxol cKj|aaoiol

3eHiTxoI Tpo[ocoepHol]aITrlMRu i3 BtlxoplrcraHHf,M c€peafiboMicf,qHnx rr cepeaHr'oprqHoro 3HaqeHh

xoeoiuienra 0

Aara

[pr'BeMHi 3lraqeHHt

Mereopororiqrtrx BenxqnH

3 Brnoprcr6H tM

znawut Q

3 Br.rKopxcraHHrM

r;r'aueuw Q

di,$ di,MD
ls 

"c
9s,

mbar

3 5 6 1 8 9

02.01.2001 9?1,0 -8,4 22054 2,2080 -0,0026 2,2051 0,0003

06.01.2003 970,3 -8,5 2,51 22091 2,2064 0,0027 2,2035 0,0056

08.01.2003 97 r,0 -10,3 2,43 2,2011 2,2080 -0,0009 2,2051 0,0020

14.0t.2003 978,8 2,84 2,2258 0,0041 2,2228 0,0070

t6.0t.2003 982,9 2,6 5,01 2,2356 2,2351 0,0005 2,2322 0,0034
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Ilpo)o@{e H, ma6Jtu4i

I 2 3 4 5 6 1 8 9

18.01.2003 986,2 3,56 2,2423 2,2426 -0,0003 2,2396 0,0026

22.01.2003 970,1 4,31 2,2089 2,2060 0,0029 2,2031 0,0059

24.0t.2003 978,9 1,0 5,65 2,2233 2,2260 -0.002'7 2.2231 0,0002

26.0t.2003 99r,0 0,2 5,08 2,2520 2,2535 -0,0015 2,2505 0,0015

30.01.2003 95',7,6 -0,5 4,t2 2,1154 2,1176 -0,0022 2,1147 0,0007

01.02.2003 912,1 3,16 2,2120 2,2t 25 -0,0005 2,2090 0,0010

15.02.2003 98 t,1 2,85 2,2298 2,2320 -0,0023 2.2285 0,001J

17.02.2003 -12,5 2,to 2,2705 2,2684 0,0021 2,2649 0,0056

2t.02.2003 982,t -0,6 5,20 2,2132 2,2339 -0,0007 2,2303 0,0028

23.02.2003 996,9 -9,9 2,13 2,2697 2,2675 0,0022 2,2639 0,0057

25.02.2003 993,4 -7,8 2,01 2,2602 2,2596 0,0006 2,2560 0,0042

27.02.2003 984,9 -8,9 2,2388 2,2402 -0,00r4 2,2367 0,0021

01.03.2003 984,3 3,86 2,2364 2,2363 0,000r 0,001l

03.03.2003 o?9,6 3,40 2,2270 2,2256 0,0014 2,224',7 0,0021

05.01.2001 986,7 -4,8 3,12 2,2448 2,24t4 0,0031 2,2408 0,0040

r3.03.2003 971,.1 '7,27 2,2060 2,2068 -0,0008 2,20s8 0,0002

15.03.2003 9q2,8 t-l 4,45 2,2550 2,2556 -0,0006 2,2546 0,0004

r9.03.2003 982,1 0,4 4,59 0,0000 2,2303 0,0009

31.03.2001 972,0 6,32 2,2052 2,2084 -0,0032 2,20',74 ^0,0022

04.04.2003 9 76,2 '7.20 2,2184 -0,0008 2,2169 0,0015

08.04.2001 968,4 "2,O 4,64 2,2021 2,2015 0,0007 2,loq2 0,0029

t0.04.2003 t,7 4,80 2,2201 2,2I85 0,0021 2,2t63 0,0044

t2.04.2003 977,3 2,4 6,28 2,2216 2,2211 -0,0001 2,2t94 o,0022

14.04.2003 98',7,9 4,1 6,06 2,2521 2,2454 0,0063 2,2435 0,0086

t6.04.2003 6,0 6,17 2,2574 2,2544 0,0030 0,0053

22.04.2003 976,7 8,10 2,2196 2,2203 -0,0007 2,2r8r 0,0015

30.04.2001 918,9 6,0 r 5,64 2,2211 2,2253 -0,0042 -0,0020

09.0s.2002 983,r 5,4 9.r0 2,2286 0,0007 -0,00J1

I1.05.2002 2,8 9,t6 2,21O5 2,2101 -0,0002 2,2t47 -0,0042

23.05.2002 9',75,4 2,2147 2,2112 0,0036 2,2151 -0,0004

25.05.2002 911,6 7,6 12,08 2,2023 2,2026 -0,0002 2.2065 -0,0042

27 .05.2002 97 t,2 12,51 2,2023 2.2062 -0,0039 2,210 | -0,0078

04.06.2002 974,0 0,2 6,41 2,2t20 2,2091 0,0029 2,21|e 0,0000

08.06.2002 97t,5 |,2 10,91 2,2045 2,2034 0,0011 2,2063 -0,0017

10.06.2002 970,8 2,20.1 2,20t8 0,0002 2,2047 -0,0026

t2.06.2002 97 7,9 13,48 2,2166 -0,0013 2,2208 -o,0042

14.06.2002 976,3 '7,O t2,02 2,2t28 2,2143 -0,0015 2,2172 -0,0044

16.06.2002 971,0 9,0 t2,09 2,2lL8 2,2159 -0,0041 2,2t88 ,0,0070

26.06.2002 984,5 2,3 '7,15 2,2352 2,2329 0,0021 2,2J 58 -0,0006

28.06.2002 914,'l 8,8 7,81 2,2091 2,2 t07 -0,00t6 2,2t35 -0,0044

30.06.2002 979,8 1,t5 2,2242 2,2223 0,0019 2,2251 -0,0009

02.0-t.2002 976,9 7,1 t 0,53 2,2154 0,0039 2,2r85 0,0008

04.01.2002 9',73,5 22,8 15,27 2,2059 2,2077 -0,0019 2,2108 -0,0050

06.07.2002 981,',7 ,75 2,22s7 2,2263 -0,0006 2,2294 -0,0037

t0_o7.2002 978,1 21,2 14,10 2,2t82 2,2181 0,0001 2.2213 -0,0030
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npodaeaqeu& ma,luqi 3

J 4 1 8 I
14.07.20m 978,9 21,8 14,63 2,2t',tg 2,2200 -0,002 r 2,2231 -0,0052

t6.07.2002 976,O 15,20 2,2134 2,2134 0,0001 2,216s -0,0010

18.07.2002 971,1 20,0 I1,93 2,20t4 2,2023 -0,0005 2,2054 -0,0036

20.07.2002 9',75,',1 193 17,58 2,2t31 2,2t21 0,0004 2,2158 -0,0027

22.07.2002 9 74,O 10,40 2,2132 2,2088 0,0044 2,2119 0,0013

28.07.2002 985,5 16,7 12,36 2,2353 2,2349 0,0004 2,2381 -0,0027

30.072002 9 71,4 20,0 2,2113 2,21',t5 -0,0001 2,2206 -0,0032

03.08.2002 973,1 20,o t3,80 2,2061 2,2046 0,0015 2,2099 -0,0018

11.08.2002 17,9 15,r8 2,2026 2,2048 -0,0022 2,2t01 -0,0075

13.08.2002 9644 t't,2 I3,54 2,187 | 2,1849 0,0022 2,1901 -0,001l

08.09.2002 971,'1 r5,3 t2.17 2,21',74 2,2191 -0,00r6 2,2203 -0,0029

't2.09.2002 980,8 9,6 2,22',t8 2,2261 0,0017 2,2274 0,0004

18.09.2002 971,8 4,4 8,71 2,2t07 2,2102 0,0005 2,21t5 -0,0008

20.09.2002 978,7 r t,9 | | ,5'l 2,2226 2,2213 0,0012 2,2226 -0,0001

22.09.2002 973,9 9,0 9,76 2,2105 2,2tO4 0,0001 2,21t7 -0,0012

26.09.2002 969,s 9,6 t0,88 2,r985 2,2004 -0,00 r9 2,2017 -0,0032

04.10.2002 918,7 I 1,4 9,M 2,22t3 -0,00t9 2,2226 -0,00r3

06. 0.2002 9',74,8 9,5 8,',t9 2,2t37 2,2143 -0.0006 2,2118 -0,0001

08. 0.2002 971, t 2,2064 2,2059 0,0005 2,2054 0,00t0

26. 0.2002 4,9 6,41 2,2150 2,2131 0,00r9 2,2126 0,0024

0'7.11.2002 985,6 1,25 2,2395 2,2405 -0,0009 2,2383 0,0013

I t.l 1.2002 969,2 0,8 5,24 2,2039 2,2032 0,0007 2.2010 0,0029

t3. I 1.2002 978,5 4,56 2,2243 0,0002 2,2222 0,0024

0l 2.2002 980,5 2,2 6,23 2,22q5 2,2305 -0,0010 2,2261 0,0028

l3 2.2002 988,5 - t4,t 1,50 2,2482 2,2481 -0,0005 2,2449 0,0034

21 2.2002 918,3 I 1,0 t,82 2,2278 0,0023 2,2217 0,0061

pi3fitui A 3a a6coflorHrrMr 3HaqeHHrMr.r Mix 3HaqeHHrMtr 3arPrrMO(, oTpxMatrfiMx 3a aaHxMx a€ponoriqHoro

3oHAyBaHHr i nptBeneHolo MoAernrc B 2,6% 3Haxo.ltrhct B Mexax 0,010-0,005 M, B 51,3% 3Ha-\oltrhct B Moxax

0,001-0,005M i B 46,1% 3HaxoAtrbct B Mexax 0-0'001M.

CcpeaHi xBaapa1u,rHi noxx6xx su3Ha'{eHHt rponoc4cpHoi 3aTpxMXu Ilnt nox oro MictLu pokJ ra

npxBeAesoro MoAenno o6qacneBi 3a oopMyrlolo:

(l l)

fi, - cepeaHt {BaaparhqHa noxr'rsxa gxsHaqeiHs cyxoi clola4oBo-r 3eHirHoi rpofloc{bepHoi 3arpliMl(l 3a

arja,riru,rHoro Moaernlo l; 11' - kiibKicrl aaHxx s i-ToMy Mictui; i - HoMep Mictut

BuKoHa€Mo noDrBHtHHt cepe4HhoKBaApa 'rHtx nox[6ox r,t npxBereHoi Moaeni (Mo'uerB l) i Moaergfr

Saastamoinen (SA) ra Hopfield (HO) (Pnc.3)

3puc.36aquMo,xrocepeaHl'oKBaaparn'{Hinoxn6KxBli3HaqeHUtcyxoicEnaaoBoirponoci[epHoi3arpnMKU3a

npfiBeAeHorcMoAennmA,r]'BcixMic'qiB€MeH|lrl{Ml,BiAcepeAHsoKBaApaTurJH[xnoxu6oK,oTpHMaHtrxIUr'Monelei
(sA) i (Ho).

Molenb I npx BnKopucTaHm cepcJrHboMictl{Hux 3HaqeHb ftoeQiuieHdB !f ao3Bo'i€ Brl3HatitrTl'{ c)xy

cxnaaoBy 3e irHoi rponocoepHoi 3arprrMKn 3 cep€AHboKBaapartqHoto noxx6l(orc 0,0020 M' uro y nopiBHtHHr r

MoaeffIo (SA) flpu6tH3Ho B 3 pa3t roqniue' a nopiBHtHo 3 Molennlo (HO)-B5pa3i3ro'{Hiure'

f-;
J LA-I
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Pi3Hlui A 3a a6oon@THr.{Ms 3fiaqeHHrMx Mix 3HaqeHHrMx 3arp{Mo( mplMaHaMM 3a AaHl'Mu aeponoriqHoFo

3oHAyBannr i nprBeaeHorc Morerrnro 3 Bn(oprcraHHrM ceperHsopiqHoro 3raqeHHr &oeoiqieHm Q, a 1a,5'/"

3HruoArrEcr B Mexax 0,010-0,005M, B 64,5% 3BaxoArrbcr s Mexd 0,001-0,005M i B 2l,l% 3HaxoArrhcr B Mexax

04p0lM. MoAenL 1 npl{ Br.{KoprcraHfii cepe.sHhopirrHoro 3HaqeHHr koeoiqi€Hra p aosno.nre BBHaqmfi cyxy

cKnaaoBy 3€HiTHoi rponoc$epHoi 3alpxMxtl Anr perioHy M. JlbBoBa 3 c€peAHLoxBaaparrqnolo noxu6Koro 0,0035 M,

qo y nopiBHrHHi3 MoAernro (SA) npr6rrBHo B2 pa3r -ro{Eiure, a nopiBHrHo 3 MoAennrc (HO)-B3pa3uro,rHiure.

Ta6nuqt 4
C€peaHi xsllparnqHi noxn6xl| srrHaqesHr cyxol

c|sraAoBoI 3eHiT|Iol ocoepHoI 3arpriMK$rpon
Micrq6

Ci,{eHh 0,00246

IloT ufi 0,00r 69
Eepe3eHb 0,00192

KBiTenL 0,00235
TpaBeHb 0,00267
qepB€HL o,oo229

JbfleHt 0,0017 t

CeDneHb 0,00245

BepeceHb 0,00t49
XoEreHl, 0,00160

Jlrcmna! 0,00085
fpyaeHI 0,00179

=
!

0,02

0,0r8

0,016

0,014

0,012

0,01

0,008

0,006

0,004

0,002

0

iticrqb

l SAI -- r- lloaenb'l --.- HOI

121110

Puc.3 Ceped4bot@odponu,lui notuqru sB$a\e,lHt cyrci cxnadaqoi 3e|inHoi npohocQep|oi 3anpLuKu

BncI|oBr , MoxHa BBaxarn, ulo oopMyna (10) e AocrarHbo roqHoro lut perioHy M. JlbBoBa i opt GPS

cnocr€pexeHHrx BrMara€ inoopMaqi$ npo arMocoepy rinb(n Broqui npntoMy eteKrpoMarlrirHrx xBrnb.
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KOCTAUbKA t.M.. ITETPOB C.J,, fllIlIKO K).P" llllIttr6 M.B.
HalrioHanbHlti yH,Bepcxrer "JlbBiBcbKa nonirexHixa"

NPO OCOE,'II4BOCTI HAIPOMAI}(I'HHq UOMU,'IOK
v xoAAx no.rrl foHoMETPti,

CTBOPIOBAHIfX 3 AOTIOMOIOIO EJTEITTPOHHI,IX TAXEOMETPIB

@fl.M. Kacmeabxa, C.L nenpo6, lO P liaKo, M.B lllntmh

Cemu nonazoqo empuu cslabm s nac oau(e 3pe'4a c nlu ene uer 2nel(mpoH b* moteo' empoc Po3$htx

Qupn. R t},,ux npudopLt moqqo(mb ra|eiqns u)uepettui s ue moqEocmu !?Jrosbtx utmepequi tt

npatdtuqecw odutlaKosa s maxeo empdx odqoao l{'rocca mo|nocm& 3tfla ocoaeEtrocml' moq ocmu aanu'lttfi,

Efiepetrtr,Ix sne$mpotrrtbml mLreo. entpttttu' snutem fia xLpo4mep fiaxotLrenur no2peulEocmeli 3 cemzx

nonuzo*ofienpau. B cmambe npusele u pglnbmombl acarcdosanulr npoboihttux u nonepe'r$"x chuzog

Xodos nonuzotto m'puu c pa3tb|Hu dnu,!&||u c|||opot' u pu'Hb|'|| xo'1[Eem6o]|| u' 3 xole. odu not<a'a'u' qmo

npolonb,!6re clsu.u x4do8 naluzoAoitempn npu uwe$e4au lnucmopott xoda uaue4ttomcz o\eMeliea$o, a

nonepeqlft rc 38pae manm 6btcmpo.

The networks of potrgonometJ cteate note tf ith lhe help of total stations. Itt fuese geo^ of tlilfercnt|lrms the

exaclittdeoJltnearmea$trcmenlshhighetlhoanexrclltu.Ieofangularmeasu'e'nentsandpruclicall!is
,tentical ln total stattont of ole ctass of an evtclilude, mbleslurc orM etactttude of magfiltude! measufed total

slalion, inlluences a charccler of accumulation of errors in the heleorks of pollgonometry' In lhe a icle arc

t|'dicded the outcomes of a rcseorch of lol|gtlutltnat and trunsve$al shw of Polygonometry cou|ses wlth difle,ent

tengllts of the pmtles arr.l dfurcnt quaw them in a cou6e. The! hove shown, thtt the longiudinal shrts of
cou(;s taversefof *nnt of nodtJi.atlon oJ tengths ofthe pa ies of a coarce ate ctnnged slotlil!, ahd tunst'eEd

t1)ill incrcase last

I|ocTaHosRrnpo6'eMn.MeToAnoniroHoMeTpiiulnpoxoB'rxopl,tcToByloTbnpxcTBopeflHiMepex3ryureHHg'
g nau qac nosNriHu cropiH i klrn B Mepexax nonircHoMer?ii BxMiprolorb eneKrpoHHr'rMn raxeoMerpaM$ To'rHicrb

BnMiproBaHHrcropiHixyriB,rrMunpHnaAaMnBiapj3HterbctBiaroqHocriBt{MipPBaHhnpn'aAaMntxi
3acmcosyBa,, .rcb paHinre, ToMy sBHI{|(jIa Heo6xi,qHicrh aocnilurB 3aKoHoMipHocri HarpoMaIxeHHt noMullox y

Ta|{x Mepexax, crBopeHljx erleKr?oHHllMt mx€oMerpaMa, I{o ao3BoJIHrL yrol{Hurx HOpMaTHBHi BTMOTDO M€pex

noniroHoMerpil, ,Ki i€HytoTh 3apa3 Il] , a TaKox BAocxoHaJrxrn Mel.oln[y crBopeHrlt m MareMarnqHoro

onpauroBaHHt Mepex{ noriroHoMerpii.

neprnxM eranoM ra(r'rx ,(ocJriaxeHL € aHarb 3a(oHoMipHoc,ei Har?oMalxeHHt noM no'( B xonax

floriroHoMerPii.
3B'e3oK i3 BarcltBfiMn

feoae3HtrHrx Mepex 3aBxall

xayxoBnM|| i npa(TnrlHnMn 3asasnHtMn' numHHt Mem,[vKfi crBopeHHt

e B rreHrpi ysarx r€o,qe3trcriB. Meroat La reo!$rrqHux po6ir fioc,iitrHo


