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J. Dejneka B' VolosetskiY
TI{E INVESTIGATION OF THE EARTH'S CRUST MOVEMENTS BY GEODETIC METHODS IN

C}IERKEYSK RESERVOIR REGION
Sumrnary

On the basis of the processing results of four cycles of geodetic rneasurements in the plane- and high- altitude nets
on the geodynamic polygon in Cherkeysk reservoir region the vertical and gorizontal displacements of the Eafih's
crust surface are revealed. The values of that confinn the display of the recent geodynamic in the called region. The
correlation between the values and character of the resent movements and ldgher seismic activit_v and process of
filling in reservoir too is observed.

IO. [efiHexa, E. BoaoceqKfiji
H3YI{EHI,GWKT>Iffiil,NZ3EMHOIZKOPbII-EOE3HTIECKHMHMETOAAMHBPAIZOIIE

III,IPKETZCKOTO BOAO)GAI*IJII4IrIA
Peuoue

Ha ocsorannu pe3yirlTaroB o6pa6orru qerb{pex qI{KJroB reoAe3rrqecKus nsruepennfi s ffranosofi n srrcornofi
cerrr\ Ha reoauHaMr{qecKoM noJruroxe n paftoue t{npneftcroro BoAoxputHrlJlr{rqa BbIfiBJreHbr BepruKzlJrbrrbre u
ropr{3oHTa.trbHbre cMerqeHnr rroBepxHocrn 3euuofi Kophr, Be[nwIHbI Korophrx rloArBep)r(Aalor nporBnenns
conpeuenHofi reoAuHzlMr,rKr,r AaHHoro perlrona. Ha6,:uoAaercr Koppentqltrl BeJrr{qI,IH r{ xapalcrepa coBpeMemrbrx

lBnxerufi, a raxrre rroBblrrreHHofi ceficr{orercronr.tecxofi aKTHBHocrr,r c rrpoqeccoM 3alromrenrltr BoAoxparurnfiqa.

AE^f, Kr TIIITAHHfl BIIKOPnCTAHHf, CyqACHOTO MATEMATTqH Of O
3AEE3rrEgEHHfl pC [prr fEOAE3trtIHtrX CtrOCTEPE]KEHrrflX 3A CBP3rr HA

TEXHOTEHHIIX TIOJIITOHAX
K.Byparc

(Ieano-(Dpanxiecuxuil depucaonuil mexnianuil yuiaepcumem na(tmu i zasy)

Oaxru 3 ocHoBHlD( 3aBAaHb reoAe3lr{Hrlx
cnocrepex(eHb e rrporHo3 :a ix perylrraraMn xoAy
rpoqecy ,rqo ao3BoJrr€ nepeKoHarllcr B [paBn-qbHocri
npuftnrrrui uoAereft, qo6 cBoerracHo He Aod-
Kyrcwrcb arapifimor curyauifi. npufixrrrn rtripn rro

cra6iiri3arlii .4e0opMar{ifi, sKi Hecyrb 3arpo3y
ercnnyarauiftHifi naaifiHocri cnopyA. Ik nparu,ro,
[porHo3 6asyerrcr na anporcuuauii petynrrarin
.aoBrorpr.rBannx prAir reore3r,rqnux cnocrepexenb.
llpu vuoni Hagiitrrocri npufinrroi uHott<llsnoi raoAe:ri

perpecii (xaaifinocri Bc-raHoBJIeHHfl liope,r.auiftnr.rx
:n'rsKis Mix seilrwrxoro ociAaHHs i qacoM cnoc-
repexeHr) pe3ynbrarr{ eKcrparoJtrorcTrcr ua ni.Epiror,i
qacy, IIIo upofHo3yerEcr.

llo Aaxnx aocni,uNenr H,S ocHon i niA:eu-
rrr{x cnopyA {epN6yay CPCP pi:ni $oprrrynu, uo
nplrviH*orr .q,nr no6yaosfi perpecr{BHoi ruoae,ri nplr
nporno:i, Aarorr npu6rmsHo ornarosi pe3ynbrarn.
OcHoaHr,rfi BrrJrr{B Ha ro.rnict rporHo3y Mae

Bpary-BaHHf, rarur:i t[axmpin, ar nppKrrfi rig4ava AHa
KoriroBary, ri4po-reolori.tri yuonn, Trr cnopyAr{,
raerol ii cnopy.e{€HHs. To6rc naaifini pe3ynbrarl{
Mox(Ha oAepx€TH rimHr.r npn siacyrgocri pisnux
:uiH erco i rexxorennux $arropir, ulo Br,$Haqalorb
HarrpylKer{o-AeSopuronaHufi cran s ocHosi t[yrea-
IvIer{T-y. Bi.qonai $arru, xoru nasirr nic:u noraruenrut

oclAaHb cnopy,ryr, BoHn noHoBJrroBaJrrrcE, rrpr.r BHKo-

naHrd HoBr{x irorcenepHo6y,qirelrnux po6ir Ha

npounafigaHuuKy. Ue Br{Mara€ &rs si,quoeilanbHr.rx
cflopyA BHr(oHyBarr,r c]IcTeMaTr{qHy, onepaTllBHy
Kopexqirc BHKoHaHoro nporHo3y : o6os'.r3rcorurr{
Bpa\yBaHHrrM pesynrrarir ocramrix cepifi nluiaipin.

MoNnpoicrr Al.s raxoi xopenuii rporno3Hux
Aannx 3'.sBrrerbcfi, rrctqo pe3yirbrarlr cnocrepexeHb
r6epiraru n erexrpoHHifi 6a:i ,qanux. B uexax oAno-
ro no;rironl' qe MoxsnrBo 3 Br{r(opucraHnflM Mo}rctru-
nocrefi Hasirb craHlaprnoi 6a:n .qaHux enexTpoHxnx
ra6nuur Excel.

Ur 6a:a Aarrlx Monte ([ropmy'narrcr alror,ra-
TI{!tHo, tKrrlo AJIS 3an}Icy rroripin r uoni Bnxopr{c-To-

ByBarrr uolrori pericrparopr.r inQopuauii, flKr.rMlr

KoMrrnercryrcTbcr c1^racni op-aglt ritfl Br,rcoKoTor{-
xoro nise.noBaurur. flpore oco6rnraoro edrerry uox-
Ha Aocf,rrfi, fiplr BrrKop]rcTanHi er'rercrpoHnoi :amlcnoi
KHTDKKH Cazio Super Systemaizer SF-R20.Kxloxr<a
Mae oneparr.rBny naMrrb 256 K6. i s6yaoraHi
elerrpoHHi ra6m,rqi Lucid3-D,rqo Ao3Bo:r.fle, Bpaxo-
Byroqu, rrlo Hiseiuosaxrrr npu cnocrepex(eHurx 3a

ociAarrHru eiAnoni.{anrHux o6'erris, [poBoArrb
crporo no 3anpoeroonardfi cxeMi xoAis, Ao roqarKy
euuipir 3aroroBlrrr.r rua6nonr.r ix xcypua,rin. Molr,ru-
eicru si3ya,rrHoro r(oHTpoJtro 3anucin i scix
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po3paxynKiB 6esnocepe.rxbo niA .rac nnuipy, aroro He

rnrae ni B oArroMy inrnouy roJrboBoMy peric-rparopi,

Ao3BoJIf,€ eQenrunno npnuirumn MeroAHKy cnocre-
pexeHb sa ociaarnm,r cnopyr B ocHoBoro.rxoi lexmr
6esnocepeAnift AoAarnonufi rurrrip nepermuemu uix
TTIMII MapKaMu, luina sroro 6imua, niN rre Monfia
norrcHrrrn ro.rnicro ruvipin.

B nounnerr Cazio Super Systemaizer rxo-
gurr iHrepi[efic FA-100 ra rrporpulMxe sa6egne.renns
SFD T00l,ffKi Ao3Borutrorb 6*nocepe,u,Hro : E3K
TpaHcJIIoBarlr AaHi s PC. roxaepryro.nr ix I rpopuary
Lucid3-D r $opuar eJreKrpoHHr{x ra6luqr Excel a6o
Lotus i s Aa,'rrHifiuorrry [porpaMHo rpuBoAlrru Ao
Bulryr, peKoMenaoranoro H,{.

B nopirnrHi r craxAaprnrrMn rroJrboBnMn
pericrparoparau in$opuauii, Haeirr : "FSE-
2020/2032"s irrep$eficou "DTE-2",mi BxoAflrb B

r(oMrurercr Hinenipa "Reni-002-a'. Cazio Super Syste-
maizer SF-R20,r,rae rari uepenaru:

l.MoNrunicrb,sK B?Ke BKiByBanocb ai:yam-
Horo Kor{rpoJrro pe3yJrbrarin nnripir 6e:nocepeAsro
niA qac ix auronanm;

2.Hafi uexrui,nopirruno s ai.qoulrrrln ra6apu-
rn: l80x90x20uu,npu nati r ereueHTaMn xI{BJreHHt
285r.

3.Moxlunicrr po6oru 6es :alrisn eJrerdenTiB

)Kr{BJreHHt npn po6ouor*ry ,uHi 8roglrn He Menrue
TIDKH'I.

4.O6'ena oneparronoi nau'rri Aocrarnifi am
3arrucy rcix pe:yrnrarir erutipir .nrcr.rfi nnnonyerrca
6pura,qoro :a po6ouufi AeHb rpl{ HisefforarHi I'm2-
rc KJracy.

I uarineqr napricrr KoMrureKry Cazio Super
Systemaizer SF-R20 MafuKe B rplr pa3u MeHuIa Hi)K

rroJrboBr.rx pericrparopin inrfoprraauii :apy6ixnrx
rpipu. Kpiu roro BoHlr By3b(o cneqiaJrigoBaHi" a Cazio
Super Systemaizer SF-M0 Mo)KHa 3anporpal{yBarx
Ha 'Jarurc i o6quclenrur rpaKTr,rrmo scix reoAe3fi.fiux
nruipin" He roBoplrrrn npo Br,rKopucraHut craHrapr-
Hax Mo)KllnBocrefi elenrpoHHoi 3anncnoi rsuNmr.

.{pni. rconreprosaHi s {topuar enercrpoHHrrx
ra6nno Excel AossoJrf,rorb nporpaMHlrld IILtrf,xoM

Soprvrynarn i o6xonmosarvu ni4orrrocri BrI3HayeHH,fi

nororrn[x i cyruoaarurx 3HatreHb ociaaHr penepia
cnocrepexyBa:nsoi craHrtii, 6y,tynarn rpaQiru oci-
AaHb perepis, cxraAar.r rexsivsi 'lnirn ro u1o,

Br.rKopr,rcroByroqu sci N,roNnusocri 6a: Aannx no
copryBaHHrc, roffyr(y, ru6opy ix$opuauii, B roMy
wrcni auxorrynarrr nporHo3 oci.qaHHr Qyruar'lenrxoi
rlurrn i i[ rpeny. .flruqo uarepiarlr BscoKororrHoro
r€oMerplmHoro niseffonaHHr uepeNi pelepulrx
roqoK 3aKrrageHr.Di npu 6erorynanHi e tpyruaueHu.r
3aHocnm{cb a enerrpoxHi ra6nnui. To rle Ao3Bol{€ He

Feo.rru

tirnxfi n Aono\rororo m6rurqrno< Malpxrruril(

Syouif BlrKonyBarr{ arpoKcnMaqirc Bxce :l:uec€Hro(
Aarmx, ane nierorysarn ma6roHr.r qnx ra6-ur6
porpaxonaxi i ra oneparnrne yrorrHeHrur rporno3y
npnrHeceni B HrIx HoBrrx AaHHx rnaipin. Hamr
po:po6leHe rrporpaMxe sa6esneqerH.s Arr uo6y.loax
rarurx ua6nouin ererrpounnx ra6muF m rpa$ivnnfi
irrrep$eftc KopucryBaqa Anfi BBeAeHHfi Brori4rtrD(

Aarrr.rx. Mo.uyni fioro nanucani Ha o6'€nrno
opienroaanifi uoai uporpaMyBarrHr Visual Basic for
Application. Kouu:rerc BBeAeHo r nrpo6rurqrro n
BAT "KI EIIEP|O-IPOEKT' {epxronaamuy
Vrpaiun.

Ha nepuolry erani nporxo:y 6y.uyrorrcx
rpa$irx oci,qaHr n qaci no roxxifi ruapui cuopy;ur s
HaHeceHHf,M na rpa$in riHifi noniHouianruoro i
niniftnoro rperuis,

.AHani: rpa$ir<in fiBJnrerbcr 4oclrrr e$er-
TnBHlrr4 'raco6ou aluIBJIerrHr noMnJroft .trK cul\rnx
auvipia, rar i nour.moK rtpu :anecerni Aiur]rx B

ra6nnqi AJrfl o6qnclenr. B Brrna,qKax rro-ar,r

ar{oMzlrrbH}rx 3HaqeHb, neo6xi,{no BHKorryBarH ananis
ix npr.rrur , BKIuorrHo Ao nepeaipxx rroJrboBrD(
Ncypnanin nHrr,ripir i o6orirryrarnrr cnocrepoKyBarrro(
TOIIOK,

Bm<opncronyovu nepenipeni i nurpan,reni
p{.&i Aaril{.\ 3HarxoArrrE [apaMeTpu piaxaHr uno-
ncrurHoi uoninouia.nrnoi, niniftro'i ra ercuonerud-
alrnoi perpecii i ix ocHosni cra,Hcu{.tHi xaparcre-
pHcTuI(H:

cep. KB. noMrtmu{ BeJrrr{un sHafiAeru,rx
roe$iqierffir ra BeJIHrIuHLr, rr{o [porno3y€rbcr,

3Haarennr noe$iuieirra xoperxf i,
BeJrr{qHHH r<pnrepi-r @imepa-F ra creneni

cno6o.qu-dF.
perpeciftx-v ra 3aJrr{rrrnoBy cyuy xna4parir.

I{i xaparrepucrnKn Ao3BoJutrorb oqinwru ricHory
rcoperruiiiHnx 3Bt3KiB ra creninr Nrorrr[rsoro Aosi-
p'l ao no6yaosaHoi uoAeni.

B BHna,4r(y Haaifiuoro BcraHoBJreHH.fl

ropenxuifixux 3turexfiocrefi ,3a .{onouororo :Ha-fi-
gennx noeQiuieHTir afipoKcnilryloqux pirnmr, 3naxo-
Arrrb [porHosni sHayeuru oci.qar6 tltynaarraenuroi
O6.ucnerurs Br{KoHyIorBc,s rrpu Aonouo:ti cran-
AaprHrrx ra6ru.rHlrx Qoprryl eJreKrponHr{x ra6Jtrfl{b
EXCEL7.0 : LINEST, LOGEST, GROWTH.
TREND.
PisH.rHHrr arpoKorrrtyroqoi ninii rpu rsoMy Mo)KHa

3aAaBarr{ n rurrrs.{i:
HarrpuKna,rlqn-s ra6rn{Hoi uarpuuHoi tDop*y:ru

LINEST
Y = Ilfrxt * lllzXz + ......+ mnxn + b (1 )
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Puc.l. Ilnan (ryndaatenmno:i nnumu PB t npozrtotnutu hofinianu pienux ocidano na 2001 p.

Irlu. ra6rurqsoi
LOGEST:

ruarpu.rHoi tftopuyru

y = (b(rnr^xr)(mz"xz).......(nn^xn)) Q)

Bi,wirrMo, rqo qe Ao3Bont€ BHKoHyBarx

anporcruardrc rlpaKrr{rrHo 6yar ntoro tpyHruiero,
pexoMeH,4oBaHoro a lireparypi.

Hanpm,.raA. Em oAeprl€rtruI noliHo-
uiarusoi niHii rperry nlr4y :

S,=m1t,1+p,1,2 +mrt, +b .

AE

Si - nporuo3lra BeI,FI]IHa ociAaHn-fl MapKrI Ha r{ac

cnocrepex(eHrur; ti - qac na sKfift Bunonyrorb
nporno3; ,{oc'rarHbo uepes inrepQefic rcopnmyBaqa B

Aianorosrlri sixnax 3alarn 3HaqeHrrf, nuuip*rux
ociAanr i si$osiAril{x iu .qar auuipio ra Bna3arrr Ha

neo6xiAnigrr o6.rucleHng KonoHoK 3Haqenb t,2 ra t,3

,fkuro x( r{u xo{eMo oAepxarn niHiro rpeH4i',
Hanpl{Kta,{ BI'rAf/ :

S,=tn1t,3+n1r1,2+msti+b+cos t, , (4)

To HaM Aocrarnbo AoAarKoBo 3aAarr{ Heo6xianicrr
O6'ryrC,renHn I{e KO.IIOHKI{ 3Har{enb COS tr ,a6O 6yAl
.aroi irruoi tftlmtuii, rqo HaM norpi6Ha.
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Ile par nr4lriuoro. ruo B po3po6,resi rua6noHr.r

enexrpoHHrl\ ra6nur1r xopucryraueri rocrarHbo
rimrur BHecrr{ croi petyllraru i sci o6qilcreHxs
BrrrorrHo Ao Br,Lqa.d nporHo3xr{x BeJrrrqrrH oci,qanb
BxKoxyrorbc-fi arrouarn mo. Lli ra6-ruui MorKHa

Br{Kop}rcroByBrrfi Airt nopercqii varepiaaia nporgo3y
no pe3ylbrarax HoBr.Di cnocrepexeHb. Aru uroro
,rocrarHbo rinrxra .repes inrepQeftc rcopncryeava
.qo.rarl{ siJtrrosiAni pe3yrbrarn i sci o6.rnc.reuut
6ygyru aBTolrarr,rrruo sr,rxoHani. I,;rocrpauieio
po6orn pospo6neHoro nporpaMHoro KoM[JreKcy €

puc. I na ,rroMy [pnBeaeHo ruraH $ynaauenrnoi
[Jrr{Tr,r peaKTopuoro niAAinenHa 3 rq)orHo3nr&ru
ironini.ruu piuHlrx oci.qaHr sa 2001 p. Ha nrouy
cffa ')BepHyru yBary Ha HaJrBHrcrb 30Hlt 3

feoJe:r.r

r,aiHiua,nHuuu lo 20 MM. 3HatleHnf,Mu ociAarn e p-Hi
MapKr.r 4l.,{eramrrlti ananir ruarepianir no uifi uapui
nigrrepgnn, qo B rFoMy p-Hi ri4uivaerrcfl,4eqo y[o-
sirrHenlrfi xaparrep ociaamrq rJrlrrn Ha npmni
ocrauHix poKin. OcigaHHr r{boro fncrKy QyHaaverrry
B ocHoBHor\ry i 6yae srcxaqarr,r He3Haynufi npen PY n
rrlafi6yrrnorray, flxrqo ri;rsxx :rtiHn s reM[epaTypgoMy
pexNui i posno4ini
rraBar{Ta)r€Hb Ha rt.rI,t'ry nig .1gg nycrv 6lory ne
:Minsrr unx renrenuifi.

B uinoMy nporHosni BeJrKtrr{HH ociAaxl s ABa
pa:n ueruui po3pa,IyHKoBrrx 4poercruux i nimoi
:larpo3rr ercn.rryaraqiftnift Haaiftuocri cuopyau He

HecyTb.

K.Burak
SOME PROBLEN,TS OF UTILIZATION OF THE MODERN MATTMMATICAL PC PROTECTION IN

GEODETIC OBSERVATION FOR THE MODERN EARTH'S SURFACE VERTICAL MOTION
Sumrnary

Resources of executize corrections of the results of prognotlis of Resent Eartl.r's Surface Vertical Motion in
keeping the results in electronic base of datums are shown here.Devising patterns of electronic tables with utilization
of tabular matrix functions for this airn are discribed.For autornation of formation of electronic base of datums is
recornmended an electronic note-book Cazio Super Systemaizer SF-R20 with interface FA-100 and standard
programme utilization SFD T00l witli the help of which it is possible to relay datums in PC in the size of electronic
tables Excel or Lotus/

K.Eypan
FIEKOTOPbIE BOIIPOCbI I4CNOJIb3OBAHI4II COBPEMEHHO|O MATEMATI4IIECKO|O

OBECITEqEHHT PC frPr{ TEOIF3ruECKHX HAEIOAEHHTIX 34 CBA3K HA TE)C{OrEHrrbrX
iloru{roHAX

Pe3roue
florasaHrr Bo3Mo)KHocrH oneparuauoii KopperuInfi pe3ynbraroB rq)orHo3a CBA3K rlpu xpanenr{H

pe3yJrETaroB B eirercpoHHofi 6a:e Aarmux.OuncaHrr pa:pa6orzlrrHbre gna aroft rIeJrH rxa6JroHbr eneKrpoHHblx
ra6,rnq c HcrroJrb3o-BaHlreM ra6nuqHlx MarplrtIHbIX t[ynrqufi.PexoMeE4yercfl gflfi aBToMarIBauHr.r cocraBJreHrrt
ererrponnofi 6a:u gpnnux HcloJrb3oBarb eJrerilpoHrryro 3anr.rcrryro Krrr.DKKy Cazio Super Systemaizer SF-M0 c
nrrepi[eficou FA-100 br craH,.{aprgbrM nporparrlr,ruuu o6ecner{egneM SFD T00l.nasBoilflrorurrM He[ocpe.{crBeHHo
rpaHcnnpoBarb AaHHbre s PC a Qoprvrare eneKTpoHHbIx ra6:rnU Excel ln6o Lotus.

APPLICATION OF GPS TECIINIQUE FOR NTONITORING OF COPPER BASIN
AREA IN POLAND

W.Baran, S.Oszczak, A.Wasilewski, ZRzepecka
Qnditute of Geodesy and Photogramnetry OkAyn UniversiQt of Agriculture and'I'echnologs)

RKurpinski
(Polish Copper Basin Mining Offrce - LGOM)

Polish Copper Basin is located in South- . direct influences, caused by displacernent of the
Western part of Poland. between two towns Lubin and rocks to the free space created as a result of mining
Glogow. The Polish abbreviation for the name of this activity
basin is LGOM. It will be used through the paper. In . indirect ilfluences, caused by rvater escape that, in
tltis area two kinds of influences of mining turn, is a result of draining action of the mines.
exploitation on the surface and on the rocks mass there For protection of on-ground objects the direct
can be distinguished: in-fluences are of rnain significance. On the other
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