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6 , = r(rp)tga 'cos(rp + tpo) .

Po3B'r3KoM piBHrBBr (5) aianocHo d e Br{pa3! lllo 3a,1exfiTb BiA cnoco6y BxMiprcBaHsr Bjaxr.jneub Bi!

arouuuu, ro6ro eil r = ;f(9).
Bx3HaquBuru nepuy rapMoHixy pray Oyphe, Btrruyl.:yrorb apyry cMaroBy Biaxnn€Hb Bia nJroutxHx tx

pbnHuo 6e3nocep€aHix BuMipoBaHE ra noxx6|{aMx, o6qxcn€HvMt 3a 3anexHicno (4).

Ha prc. 3 a,6 Ha8€aeuo pe3ynLrarn Bri,iprcsaHL ropqiB MoHraxHoro 6noKy Koprycy o6eproBoi ne,{i y Bxmtri
psjroprl . Ha pHc 3 B,r HaBeaeHo rpaHcoopMosaHi psynbrarx BtlMiprcBaHh nicnt Bxxrto,r€xHt 3Ha'r€fiL 3a

s.nexHicrlo (4) arr xoxHoro 3 mpuiB BirnoBi.uHo (rpaoimM p c.3 a,6 Bi,anoBiAall)rh neperBoperti ptrc. 3 3,r).

I. BidytB M.f., fptu6oecbrui 8.n., PaKumN I.l. 3acfiocyaarnt zeodaii 3 auuHoSldygaqHi. -Kuib:

fsuika, 1968.-192 c. 2. A.C. M1702169 CCCP, MKm GqlB 7/28. HdyKnua4o-onnu\eckoe ,cmponcwo d,t
roumponq zea emp \eckut napaMempo' 3iueqnoe Hpy6onpo6oda/ leaaehKo T.f. - J'tb1739457/28; 3a16".

t1.08.1989; Ony6r30.12.1991; Enn.Ne48.- c.5. J. KFbo m.8., IIeeeeBKo T.f. Pac\em u xottnpoib rcnaHoeku
ozpezauas HenpepbrcHozo npoB6o0cnsa. -,q66os: Buqa uk., 1987. - 176 c. 4. Py6uHos AI Koqnpolb 6arbaux
panepoa 6 Mauuuocnpoe uu: Cnpae oaBuK -JL: Mauurccnpoe ue. "tleqltHep. ond-Hue, 1982.-120 c. 5.

Pyxosodcnso no sueepke netqottozu\ecKozo o6opydaeaHut )venalalpeu'leckoi npo^tdane ocmu/ Ae6qe Ko

T-f., Xponon C.f., nu6o6apo6 B.n. a dp. IIod ped. Aec\eHRo T.r.// MocKsa: Mutl cnepcnqo '\aema'uyp?ut CCCP,

1991.-214 c. 6. ,qeKtapa4inHuit nam Ha ewaxid. 394434. ykpatqa MnKT 863H2l/00. Chaci6 6a3y6a4nt zorca4ozo

blzl|o cydqa/ MopE O.1., OcnpoocbKui A.JL, TperMl< K.P., Xponom C.r., lee\e Ko T.f.(yKpaiHa).-]A

2000847 l8; 3areL08.08.200A: Ony6n.15.06.2001,Enn.,t'tb5.-.3.7.AC.rUe1418555CCCP,MKnF27D7/22 Cnoco6

dua2nocnupaqaBlakopnycacpaqabqenc,nequlAesaeHxoT.r.tdp.-Ne4189916/29-33;3at.0602.19871
Oo6n. 23.08.1988, Enn. Ne3l.-c.4. 8. Ilanetm La rcoqpenenue 11b201328,t. PA, MKll B 63H21/00. Cnoco6

peztqtuposaHltt nono ce|ut MoHmupye ozo atnepwne64t/ Illee\eqKo Tf. (yxpau|a) - Ne488a%9/11/ll353l;

3atsn.26.11.1990; Ony6r.3A.05.1994, Etot'. Nel1.-4c.9. A.C. N1284306 CCCP, MKII C01B 7/12. vcnponcmo
dn onpeoercHu, ,eoMenpu\ecKo7o qeHnpa ce\eHuti xopnyca apol4atol|eict ned Ulee\enKo T f u dp -
l&3846018/25-28; 3afl6n. 17.01.1985: Onytu. 30.12.1986; Bon. Ne 48.-c 3 l0 III*aeHko T.f feod4u\eckun

roqnponb 4e|npoeku ztras o2o cy0o6o2o dsuzanew//feod*ut, Rap,kazpaQut u rcpoionocbav'.a - 199I - lh53 '
C.100-1A4. 11. UleAqeHRo T.f. wtceHepuo ,2od8u,!ecKui xoHnpo'b 

'eoj'tenpu\ecKllt 
napaMenpos 2neMeq oa

npy6on?osodd 6anbaaro duauenpa// feoi\ut, kapmozpabut u aspadonocbe$Ka -1992 -'\b54 -c66-72 12

lllesqetKo T.f. I1ltcehepHo-eeaOetu\ri sttMipu o6'eKmis 4lLriqdpu\Hoi &opMu// reai4ioPMa4inHun .uorinopuq?

AasKonua\bozo cepei)o'uuta-GPS i Cls-mexHano?i| 36 Uocno?a Hay|-nexH cu'unB -Arwna-'qbei6.-2001 -c.29'

32. 13. les\eHKo T.f. po Heo'tiOHicnb apaxysadw Qop,ru 06 €Knis iurceHepHo-?eod*u'tqlrx sunipio//feodeir,

Rapmozpabit i aepodot to39i,rav!t--2001 .-Ne6 l .- c. 1 32- 1 38 1 4. Aesqe xo T , Xponon C. I HateHep o'zeod$u't4ui

ko\ttlpotb eeovempu4|ux napaMe pis 6eruxo?a6apunHo2o o6'ad ahHt 4uniHdpucsoi bopitul/CvqacHi docreHeHHa

zeadauc\oi H.tt{u na Bupo6lluqnsa: 36.aatk.np.'.tlbab:Iiza'npec -2000 -c.I42-I43.

,,,;#t'^:
HaqioHa,r bHrii yHiBepcnre-r ' JlbBiBcI'xa non;rexHika"

n,'rAcl.tolKArut cvrlAcHrrx METo.(IB
BPAXYBAHH' BEPTIIKAJI6HOi PEOPAKUII

@ Kauv C.A., 2004

R cmombe Ha pacc ompe*ue zeoleJuaeckoi odu(ecmcen\ocmu nPelctu@neqa KlrccutfukaquA coepe eh ux
efiolos J)\ema sePhtaaa|'Bol peoparyan.

In this arlicle on examine geodetic contn unill presenb classalicolion of mo.len metho.ls considetation

flocraHoBxa npo6"1eMH. Merorc cTaTri e iIIOopMyBaHHt reoae3u'rHoi rpoMarcuxocri npo cycacxi qocrrHeHxs

y ranFi reoae3xq Hoi peopaxroMerpii.
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Anrnb ocraHHix AotJ AxeHL HatnoBHiury K"lacxQiKaui|.o MeroAiB spaxyBaHH, arMocoepHRx BnrrBiB Ha
reoAe3rqHi BxMipr nolaHi s ll.

lIpM rlLoMy aBmpv MoHorpaoii He6$niAcraBHo BBaxarorE, ulo yci MenoArj e mKrMx, lqo B Hrx npn peari3auil
0608'13t(080 B ri, ,Lr iH'xif Mipi BrrKopnc.roBylorbcr npRraqh: rK He Mox€ 6)Tti 6canpxnaAHoro MemAy
3HaxoaxeHHr BenlquH, ulo soMiplotor[cr, raK i fle Moxe 6]m 68np[naaHom MeToIy Brr3HaqeHH, m BpaxyBaHr],
peopaxuii, Hafi6inbuiri{ iHrepec, rx sBaxarorL amopr, 6yre Marr rnacxoij(aqir, B ocHoBy ,Ixot noffiaAeha
c),rHicr6 MeroaiB BpaxyBaH,ir pe$paKqii. BHxolr,Ir 3 ycsom Bnqecxa3aHoro, Meroax spaxyBaHH, aii peopakrrii
MoxHa po3Ainr.jTn HalBi ronoBHi rpytll.t:

I noceDeAHi:

II - 6$nocepeAHi (nprMi).
t|oceperHiMeroAn noline,{i Ha rpr.i niArpynlj:
l) Mereoponori.rHi;
2) r€oae3x.rHil

3) crarucruqHi.
Mereoponoriqlri MeroAn [l l] 6a3yoDcr Ha BxMipax MereonapaMerpiB rlrcx], reMneparypu, lonorocri i ti

rpaAierrriB. yci MeTeopororigHi MeToAn e roqxoB,|Mrj MereoflapaMerpx BnMiprotorhc, B oAHifi! ABox roqKax Ha
untxy po3noBcrolDlreHltt EMX. B U[oMy li ronosHrifi HeAoniK. Hafi6irbur BxuBaHfiMfl cepeA reoA$rrlH x B Haur

- B3aeMHHx OAFOqaCHgX m H€oAHOqaCsnx cnoc,ropexeBb [2,3,4];
- p€OparqinHoro 6a3ncy [6];
- cneuiar'rbHoro MareMarrrrHoro onpaqoBaHHr Mepexi, npr rlboMy, yci Tptr 3ralaHi McroA, I$BonrloTb

BrBHaqarri r\arx peopanrii 3a KoxruM HanprMKoM Mepexi [3,6,] 1,121;
ll]rpot{o 3acrocoByerbcr MeroA cnocrep€xeHH$ B nepioAn cnoKjfiHxx 3o6paxeHh Bi3xpHr.rx qireii npu

sar8Hocri xot{a 6H He3xaq8orc Birpy (Ao IM/ce(). B Ui nepioll4 Ai€ rirbKrj nopitan6Ha peopa(uir, ,Ka 3MiHroerrc,
3i3MiHoro aoBxr.rHfi rpacu i ne rarexmu sia stcor.u,

flosHicro BrparnB cBo€ 3Ha.{eRHr MeroA nocrirHoro Ko€Oiqi€Hra peopaKuii, ocKinhKx crano siaoMo, uro npn
rlp6yreHrHocri arMoc(Fpu H€ Moxe 6yrn MoBx npo €ArHofi Koe+iqi€Hr.

AerKi crarrrcru,rHi MeToA[ mxo)n Brparrru caoe 3HaqeHHr, HanprrlraA, mKHt ,K Mgrol a6conmrHoi Bncorx
npoMeHr. IHUli BTparxJrr caMocrillHe 3HaqeHHr, nporc aoHd 3acrocoByrorbcr D xoMnjeKci oaHoqacso 3
reote3r{qHBMr.! MeroAaMn, I-l€ rar.i rn:

- HafiErrriaHiuoro nepio.ry !o6u [5,8];
- HaiiBurjAHiroro c$oHy port, (BecHa.ra riro) fl31.
y rpyni nprMrrx y Mo[or?aoii BnaineHi Hc fliArpynn, a rinLKfi oKpeMi Me-roau.
npore choroAHi, Ha Haoy IyMKy, DprMi MeroAr mkox MoxHa nodjrrTr.r Harpu niArpynh,
- a,cnepcitHi 0l;
- ryp6yreHrHi (0ryl{ryauiftHi) [8];
- iHsri nprMi nl.
Ao iHurrx nprM/x B,AHeceMo [oMneHcaqitHai m3MiHx MopcbKoro roprr3oHry_
3i Bcix Ha3BaHxx MeroAiB B oqmflHii 'rac aocnilHuKu npoAoBxytorb BAocKoHarlroBaTx 3 nocepeAHix _

Mereoponorir{Hi Mero4H, 3 nprMrrx - ryp6yremHi Ta aHcnepcitlHi. Ocxinrrl, qp6yneHrHi MEroAt{ npa4oror6
-rinrKh npr.r ropMi,rHjh qT6yneHrHocri, ro 3pa3y 3porlMino, qoMy AocniAHrxH npoAoBxyrorb HaAaBau ysarx
vercopororiqHnM Mercia

'l'aK qo oco6nxBo npx ;HBepcii rcMneparypn, MereoponoriqHfifi MeroA qpoAoBxye 3ailMarr.{ nojo)t(eHfi, ceDeA
iHi[rrx MemAiB BpaxyBaHHr peopaKuii qr oAr.rH 3 HateoeirrBHiurxx.

Po3BflroK MerpopororiqHr4x MeroAiB y Hau qac npoxolnB 3a raftnM, HanprMt(aMll:
- Bu3Haqe,{H, rpaAieHriB r€Mreparypfi i3 ro,tl{oBrx, a He rpaAi€HrH[x BxMipiB. TaKxll nilxiA cms

MorclrrBrrfi 3aBAr(r.t 3acmcyBaHHro Inr BrMipis r€Mneparypu noBirpr ManoiHepuitr llx rcpMoMcrplB onopy.
3'r€yBa,rocr, uro a6conbrrra reMneparypa y aerrdll Tor{qi MfiTr€Bo onyKry€ y rrx caMftx Mcxd, r{o I rDaareHT,
TeMnepar)?r, 106ro rak, rl( ia8oManbHi rpaaieHr.u noxasHrxa 3aroM,IeHfi, noBirpr;

- A€Tar$Horo Br.{BqeHHr po3rroAirry rpaaieHriB reMnepar}?n 3 Brrcororo rrpl,' pi3Hnx crparndixaqirx noBirpr;
- a[3HaqeHHr TorrKoBrrx a6o iHrerpanLHux MereoflapaMerpis He Ha cep€aHix, a Ha exBiBa,leHrHxr Btcomx

npoxoAxeHHr cBirnoBoro npoMeHr;
- BuBqeHHr BnnxBiB BirpoBoro pexxM) Ha rpa4icHru reMfleparypx.

AncnepciiHjrf, ra ryp6yneHrHxi MemAfi neperBopfi.,rucL 3 o(peMxx MeroAiB Ba rpyny MeroIiB.
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la(. paHiur< B DficnepcifiHov) vero[i 3acrocoB] Biutu !,Jtr BxtHaq€HHr va,l,tx K],riB I cnepcii3 logHicrn to
0,002" ri,1[r.r Mero.! iHrepoepeHqii. Ha xarb, y nonLoB]rx yMoBax iHrepoepeHuiilHa xaprxra po3MrBaerbct
r,!6yneHrHicno arMocOepn. ToMy yci cnpo6u crBopnfi xyroBi peopaKroMerpr He Marlx ycnixiB. npore.3Hairxnn
3acrocyBaHHr aucnepcioMerpn npu niF jtHIx BrrMipax,

3 norBoro (uopoBnx KaM€p cralro MoxJIt,{ae BnMipEBaHHr Mantlx h)"riB CCA-ceHcopaMu. Tal(xfi n,rcnepcifiHxi
reroa 3aaeTbcr nepcnemrBHirxuM [15]. oTxe,3 Hau qac Mo)r$a BecTs po3MoBy npo asa aucflepciiHiMeroax:

- lncnepciliBui MeroA b 3acrocyBaHHrM iHrepoepeHrrii;
- Ar{cnepcifiHrrfl MeroA i3 3ac.ocyBaHHrM CCI-ceHcopiB.
3Haq,{o 6irLrlre po3pocnacb ryp6yneHrHa niarpyna Meroais, ika n})*e ycniuHo t'olBHsaerhcr y Hau trac.

tx ninoMo, ryp6yneHrri (QnyxryauifiHi) MeroAu 3acHoBaHi Ha omrqHxx nporBax .rypoyreHrHocri. qe, nepu
ra Bce, konnBaHHt (otyKryaUij) Qa3 ((yra npuxoAy cBirnosex xBm[) m aMru|ir]Ax (rcxpaBacri cBir,la) npt
opoxoAxeH H i cBirrroDuM x xBrrrrMlr rypbyneHrHoi arMocQepfi.

OIrraK, acaMnepeA 3acrocyBaHH, (3acrmoBye?6cr Manxe 30 po(iB) 3'raihrioB Mero! Bt{MiprcBaH ,
ronuBaHHr Oalr, ro6ro (onxBaHHr Bi3upnoi qini. HamAaeMo: aMn,liryAx MaKciMarBHrrx po3MaxiB konfisaHr npr
repMi,rHii lypoyre8rBocri Aopiskrorolb cepe,lt|ill aHoManbHif, peopakqii. Po3Max,{ EHMiprcBanr4cb oxynrpHlM
niKpoMerpoM a6o npocro ropx3orranlfirrM 6icexrcpoM cirxx HuTox. MoxHa pcKoMeHnJBa,rr BHMiprcBarlt
(onrBa Hr cneuiarrbHoro ur|(aJroro, Halrecenoro Ha mMy x cl("lli, trto i ciTxa HnToft, Illfta"]ra rroBrlr{Ha Maru nepeMiHHy

uilry no,ljro*: 10", 5", 2", TaKrM|r u]l(alraMr ocHauteHi Ilc {i BxcoKmoqsi Tco/rorirH (OT-02). Aocsir fioka3ye, uo
Ta(a u|(afla rroJrcrLxye BrMiploBaHHr MakcqManEHux po3Maxia Kor EaH6 Ta fliaBlury€ ro,rHicrb sHMipiB,

lqe HelaBHo ioryBa"ro rBa ryp6yreHTH i Mc roaui
- Mcroa Brr3HaeeHHr m Bpa\yBaHHn aHoManhrroi BeprrxalrLHol peQpa(di 3a B Mipr uMli Ma|{cuMarhHnMx

aMnniryIaMx KonuBaHr;

- Mero^ spaxyBaulrr aHoMau||,Ioi BepTsfturhrloi peopaK(ii rraneaeHHrM tpy6u e fla cepea € nonoxeHHt
Bi3rrp[of qiri, Irto KonrBaclr,cr, a fia MaKc0Mrurh||i BepxHi niKB KonrBafi6 (y rpy6ax 3 o6epHerHM 3o6paxeHHrM - na

Hx[i ni(r{ ronxBaHb).
y 

'{au 
qac cnocrepira{ Moxe 6yrn 3BinbHcHxi BiA npaqi, ruo EToMfloe oqi, BrMippsaHH, MaKc}rManDrr4x

po3MaxjB (onrBaHh, a6o aMnnirya KonuBaHh. Ulo porb 6epyrh Ha c€6e uHopoDi r(aMepu - Ccll-cescopn, rnxMr{

ocHaureHi Aerxi cyqacfii erc$poHHi BileoreoAoJriTs ra qrjopoBi fiiBerripfi, [IpaBAa, nok ulo rlc peani3oBarro ri,']b|(u

Ha xoDoll{ x macax.

KoMn'rcTepx qlx npuraril si;rnoDinlto Bunarorb Ha cncnpoHHe ra6no (',2 (BitrcorroltoJrr) m cepeatro

KBaaparhqHy floxx6Ky BiArixy p€bxx t,l{d. (qnopotrx HiBenip). Tax AoAaJrucb ure rlBa lyp6yresrHi MemAr

Bmriaqefl rr pe{0paxuii:

- enoI(lpoHHnM Bl^eoTeoaonrmM;

- uropoBnM HiBeJripoM.

Hapeffi. 3'rEr.,Bcr qe oaul] Mcloa, 3acHoBaHnd Ha orruqrrux nporDax ryp6yncH'rHocli - carrrunoMcrp[.rrixfi,
Ca finoMerp - npuraa! uo slBHaqa{ i ra(ox, tx i Bi&oreoAonir, B Aa( Ha ra6io crpyKrypBy

xapaKrepHcrH|() ryp6)neIl ocri ( ; 1a BliMipaMx aMnnirynh honxBaHh rc(paBocri rBor piiHhr loBxuH

csiuoBxx xBunb, n(o Br.flrpoMiHroc axrussrifi Bia6rBa'{ (TpascMiTrcp), Bcr?HoBreHxfi Ha npornrexHoMy kiHui
rpacu U5l.

Ta(xM .lxHoM, B Hau qac MoxHa ro8opxru npo n'tTL rypbyrelrrlrlrx Meroai8 spaxyBaHlrt afioMa,lbHoT

Bepr ka"lrHoi peopaKrrii'. Cmrrr lre npererray€ Ha aeranbfie B KnaAeHHr ycix MeroAis BBHa,{erorr ra BpaxyBaHHt

peQpaKrii. BoH sfi(nareHi y MoHorpaoii 0l]. HaMn 3po6reHi rinbx$ ri aonoB]teHHr m onrcaHi rMiHu, r(i
sia6ynxcr y po3po6rri Mero iB Br3HaqeHHr Beprnxarlrroi peopal(uii 3a l4poxiB nicnr BnxoayycBir [] ll.

BrcrroBrcH. HoBi Merorr tue fi€ € 3asepuer{xMu i o6TrxeHi prroM HenonixiB. ocL roroBfii 3 fllrr:

- siaeoreoaorir, ux$poBnn Hisenip, caHrxnoMerp r;lnatoh C: ra n^,. flxi ure nc . lorrpasruMk 3a

peopa(qim;
- BiAeoTeolonir, qnopoBxfi HiBerip, caHrxnoMerp He Brr(op'croByrcrr cficreMar,r,rHi raxoHoMipHocri

Tlp6yreHrHocri, a 3acHoBaHi Ha yrBrreHHi, u(o ryp6yneHTHicrL nporB'rr€T[cr rinbl(li ik 6e3cficreMHe, xaorr.{'rHe

rBxrne.uro He BianoBi]lae llificEocTi:
. ^1- roqHicrb Bu3HaqeHHr napaMerpiB L 

"- 
m u.", a rarcx aMnnirya (onrBaHb 6axa€ 6yrn Kpaurolo;
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- uoBj Meroax 3flairur]n peani3aujro riJr6Ku Ha Kopor(fix rpacal! MeHue 100 M,
3ayBaxfiMo, xro Apyrui m ocmHHii 3 nepepaxoBaHxx fieAoniKiB He crocyrorbc, Bu3Haq€HH, KoitsBaHb

cnocrepiraqcM ta aonovoro|o onrnqrryx np nariB.

TaKox r.t€o6xiaHo fiinrpecnu.rx, uro rinbrx 3auarxn po6ori [9] 3'rBuracb MoxnxBicrL 3a napaMerpaMu C"2 ra
rrM Br HarrfiTfi nonpaBxr, 3a peQpaKuiro BiAnoBiIBo y BnMiprHi 3eHirxi xyTr{ ra BiUliKx HiB€nipHex peiok.
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HaqioHa"r bHxfi yHiBepcnre-r ,r'rt 68iBcbka norirexH ika ,

AE nr ACnEKTT{ rEO.4E3r{qHOfO 3AEE3IIEqEHrlt MOHITOpr,rHry
PYCJIOBOIO PEXIIMY PIIT KAPIIATCbKOTO PETIOHY

- @ BarceeubKui 6.t..2004.

npuelerrue podofi tto ,toLunmpu,lzy pencutxs cmoxa u praros,L\ npoqeccos pet< Ktpnamcxozo pezao&a
otltc,loonwaem yca&qe4ue o,Lexoc zeodaaqec\ux a3ttepe ui c coomeemcmsynulw cucn e,i@r naLnnde*uL.

Pocc ompexu aonpocbt emoluku a dethatr,nocmu Wcrosux cne o.t{blx piqoht a nat< ce mos ocrrrx
nonlqdeubLx p8ln'rnarntu. nped\azqemct npu.qerEraue quopos x oie,Tei ecm,rocrfiu ( , onDeoarcRu,

ceru\uE deoop aqui peq Nx Aonu4 u plorcabrx o6pa3o6t$ui.

Cond cting of t orks oh monito ng of the node oJltoe and riyerbed ptucesses of rive^ of the Curyathtans
rcglon stipulales lhe incrcase ofvolumes of the geodesic measuring tn the ptuper sltten s of supentslons. We wiu

consider the questions of method and de4iled ol ,he i|erbeil shooting, and aho aoctnesses of the got rcsahs.
Applicotlon ofdigitol modeb ofhcalit!Ior dete aination.ofstzes:ofdefonrntions of rtuet vouers Md verbed


