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IIo olu2u4lhnoi ettroluKe shnonttetrc lpaeltuaa ue zoq'ltpcnsettnot gbtcomEoii cehu 2'2o lo1tcca
y4lrau bt, O peieneqbt senututtbt cr!44i oi u cuufte,iamuqecKoi ,to2peu$ocheti Hueenupoafituz, o4eIE,Ibl
uck@Ee at eema le4top a4us"rru 3eirqoi ueluocmu- Pet!"t6rhirn w epe ua c lqemo
coom\enrcnsytuulux nohpasoK .xozlm 6btth6 pelJt4uposottht Ht ntudyv tttox!. otarqametl'Abrc 3Ea,lenut

nozpetulocmcfi u oa 6ot< ax onpe(ratefiut coqrosnl,ot: ctt!'qaiftoii ) -tl =1,057 !0,180 nft'rxtt,

cucme.uonu4eckoii -o=0,09810,018 .+Lu/x'tt,

t = 0,008 i0,003 nl/(kitt'zod).

3a deQopfiaqwo 3e)r,toi nosepx$ocntu *

On an o ginal techfiique ls erccated prucessing oJ t stole letelhry neltto { of 2 class oJ U*mine. The sizcs oJ
a cusual, rcgular eftor levellng arc datemincl a d lhe dhtotllotts of a netttotk h! dqfoftutions of a leffeslial
sutface are apprccialaal. The results o! heot rentenls i viev of llte apqnp ale amendmenls catt be reduced on

a y epoch. Thc Jinal neanlngs(ittlpo a ee) ol efton o d nirlake, of {heh .lefrrtiliott mt*e: casual -
t=1,057f0,180 m t/*m, rcgalat' o,=0,09810,018 mn/krtt, for leJormatiolt oI n te c$trit l sutace -
6 = 0,00810,003 ,' r'/(knteat).

tlocma oeKa npo6neMt!. Oco6ny|Blcrl, 0po6neMfi nilsrrqeHnt ToqHoc'ri aep)I{aRHlrx ErlcotHfix Mepex

o6yvoBneHa rpxRanxM qacoM li crBopeHut, y 6iJlLulocri CBponcficbXlrx aepxaB TaKi Mepct(i crnoploBarlr'lcb

apol,rroM aec''ri(iB poKiR, llpo rfoM uboro ,{acy ni,'l aiclo reoafiHaMi,|lrlrx npoueciB nonoxellllt penepiB Mepet(i

6cancDcDB o 3viHloBa,locL, BiunoBirHo BnnoHatli rra Korrxperrri enoxh BHvipu nepesullLerlb Mix pcllcpaMh

cno,BopeHi Brurr8orv oaKTopiB eH4oaerrltoi flpupoAu. y 3s!BKy 3 uxM axdlepcHqiaqit ocfio8rux rxepe.fi floxu6o(

snMipiD fiefieBuulor{,, ra li cnorsopexr l|pupoaillrMl.l QaMopaM e Hco6x;aHa Altl i'x BpaxyBaHH, ra nia8HueHHt

lor[rocri ocraroqrrfix peynbrariB ypiBI]oBaKeHHt Mepex, I(piM rlr'oro Mepexa 2-ro xJlacy onupa€Thct Ha p€ncpfi

Mepe)Ki l-ro knacy, ruo BUMarae cyMicHoro ypisrloBaKe,{8t Mcpcxr o6ox MaciB iFroaxe}txx pe3ynl,ra'liB BDnnBy

rcoauhav:,rrrHx flpoueci0 ru critlKifl L li peflepiB.

3G'x3oR b caccnu1u,uu ayKoqtLMll i npakmu\trtMu 3.tcdattuu"\tu BkcoKororHi ulicorHi Mepc)xi c HocitMtl

cncreMx Bucor Ha repnropii AepxaBlr, a pe3ynL'Iar 'lx LoBlopl{ux RxMipiB Hec)."rh AocroBiplly iHoop^laqio npo

iHreHcxBHicir, cyqacH x reoauHaMi.nrux flpo(eciB y 3eMHii Kopi BirnoBjal{o yaockolla"r]eHHt o6po6KM pe3yjlsr'ariB

s MipiB B con{ x Mepe)I( fliasxury€ l.x lo,IHicrL i HaAiflHicrl,, '|a llpucxoprc€ po3B't3aHrt HayKoBxx 3ara'{ cyqacHo-r

Aunb ocnaHHix do'zqi,xKe b ma ny6iika4ii npuc'eaeH x pass$atn o daHai PaAP.\au. nepui dnbxicHi

xaDaKreDncrnkg BlnaaKoBux noxxdoK y aepxaBHtlx Mepexax sficdKoroqHofo HiBenloBasll, olepxaHo 3a

HeB'ftKaMr 3aMKr{yrfix noriloris po6orax 0,2]. oaHaft ! pe3ynl,rafll orprMaHj 6e3 BpaxyBaHHt cr{creMarMqH{x

noxu6o( ra rcoa$HaMi.rsux Qanropir a roqHicrb B$raqeHHt rronoxeHHt penepiB. Ara,lofiqHi pe3lnbtalH

ol.pnMaDo 3apy6ixHlrMIr aocnilnlrxaMn Ha npuKnaai eBponencrKoi BrcorHoiMepex(i [5'6]
y po6ori [3] 3anoqarKoBaHa cnpo6a Brrinmu ra oqinr'rrr'r Bi rrB rcoanHaMilHl{x oakropiB ,ra lo'{Hicrr,

BlBHaqerrrn B{cor penepiB y Mepexax l-fo Knacy o6po6xa ullcorHoi Mepexi BxxoHy€rhcx 3 KiHeMaruqHrx

nosl{Jji, oaHaK ranDonoHoBaHa veloaxfa aolBontna BrKos]Baiu oui'1ry urx 'lMtlH K'B BultlroqHo npH

peAyKyuaHlri BnMipiB Ha cepeaH}o enoxy ix npoBeaeltHt. y po6ori [4] npeacraBneHo yaocxoHareflHt

3anponoHosaHoi MeroAtrxl ra B0koHaHo oqiHny Mep€xi l-ro Macy npu peaylqBaHHi BxMipis Ha c€peaHro enoxy

oKDeMux 3aMr(Hlrux noniroHiB. oaept{asi ABoMa Meroaavu pelyrbrarx ouiH(fi BnnfiBy B}lnaaKoBtlx i

cricreMa.rutrHUx noxx6oK m OaxropiB reoAlrHaMiqHoi npnpoalt Ha ro,rHicr'b BucorHoro sonoxeHHr penepis vaorh

noBrry 36ixHicrL. OAHax y trlrx po6olax BiaclrHi AocriaxeHHt ro'rHocri aepxaBfioT BrcorRoi Mepexi2-ro rnacy.

Hesuprueri aacnuHu 3a?aibtld npo6nenu npo6JreMa niaDlrqeHHt roqlroc-ri aepxaBHoi BncorHoi Mepfld

Br.ri{am€ Bx3Ha.renHr {jnbxicHrx xapamepucruK BnnaA(oBI'{x ra cucreMarrqHHx nox[6oK BxMipiB nepeBfiueHl m
Bnnr{By reoAqHaMiqH[x OaKropiB Ha crixKicr! By3toB'x penepiB Mepexi 2_ro Knacy. Ee3 po3B't3Ky qieT npobneMs

HeMoxn nBa o nrrv baqit npoeKryBaHru noB-ropsux stMipiB y rcpxaBHin BtcorHift Mepex'
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llocma1osxa 3asdaHHt.3 Memrc niaBxureHHt rotlHocd aepxaBHoi Bt'lcorHoi Mepexi Bli3Hl'{ultr hinh(icHi

napaMerpn cyMapHnx BnnaaKostrx la cuorsMarl'jqHxx nox|,l6o( na B,Nipx nopeBnureHb i Bft'Il,|By oak-ropiB

reoJHHaviqHoi np/po!r.r Ha BxcorHe noroxeHht tr)HrriB Mepexi ) ro hlacy

lloBHuii uxisr ujBerloMHHt nepuom m.apyroro Knacy npaKTI'{qHo rp BaB 3 1969 no 1992 pp Ha puc l-

npeacmBreHa cxeMa AepxaBHoi Mepexi 1 -ro m 2-ro KnaciB yxpalhh

yci niHii HiBenroBasHt 2-ro x,'Iacy yraoPlolorh pa3oM b nilrisMt{ lro cnacy 75 3aMKHeHIrx noriroHiB lli
noxiroHH 3anosHrororb nonitoHn yrsopeHiniHitMu l-ro rracy. Cria 3ayBax,ru, uro Ha cxiaHii'racrrHi reprropii
ykpail|H 3ocepcaxeHo 3HaqHo 6inhry qacrnHy Mepexi 2-ro Knacy y nopiBHtHHi i3 3a]iAHoto. 3arulbHa AoBxuHa

jriHiii HiBerbBaHHr 2-ro Klacy c6'ra!ae 11560,5 KM lla pxc.2 npeAcmBneHo uropiqHrt po3noain o6'eMiB

BXKOHAHl,X HiBENIoBAHh.

Puc. 2. IqopieHd pBnodnt o6'€.Mia quKo4atua uiqetaeaHb v suconHii ep,tci 2-,o !L\aLv.

tx B4qHo 3 ficrorpaM , uopi'{H n po3floain o6'€MiB HiBenrcBaHb nportroM ycLoro qapry BxMipiB 6yB

epiBHoMipHDfi, i HaBirb H$rralrHa qacrlrrla BIrM;piB 6yra BI'rKoHaHa 1948-1949 poKax, 0ro Brxoar'rrb ra BcraHoBreHi

,racoBi Mexi floBHoro rrnKny BxMipiB. BiAnoBiAHo ue flilrBepaxye rinor$y, llro nportroM Dosnoro usKny

cnocreDexeH6 BHacrriaox eH.qoreHHnx ra rexHoreHHtx npoqeciB Bia6yBanoc6 3MiuFHHt onopHtx p€nepiB Uro y

cBorc qepry npu HepiBBoMipHoMy npocropoBo-,{acoBoMy p$noai,ri o6'€MiB fiiBenbBaHb 6yae Bi{A3epxainBarrcB

Ha Benuqax H€B't3oI{ 3aMKHlrxx nonilouis
y paHirr€ np4Be.qeHHx po6olax BcraHoBreHo, uo,qnt peaykyBaHfl{ BIrMipiB Ha 6y,ub-tKy cnoxy, Heo6xiaHo

BhrHa{urx onrxf aflhHxfi po}vdx lMiueHer cno\' rJl, txH\ BrlHa'larcfLct nonpaanr 5 urvipn

A,Jrr ubofo Bu3Haqaorh 3MiHy cepeaHbo 'racoBoro pBMaxy riDenBBaHHt niHifi Mepexi y 3anexHocri Bia eno\u

peAyr.ysaHHr BHMipiB BirlnoBilHo .!Jrt nepuofo cnoco6y 3a Bupa3oM

Il,, rl 
",

67 =t- ,
ls,

ae: l,- qac npoBeA€HHt HiBenrcBaHnt i-niHiil s/ - aoBxnHa i-niHii:

Kinsricrb niHifi HiBctIoBaHHt;

3a aaH Mri uopi,rHono po3noaiiy o6'eMjB HisenrcBaHHt 2-ro Knacy po3pa\yeMo 3MiHy cepeaHbo qacoBom

po3Maxy HiBerioBaHHt niHifi Mepcxi Ha puc3 npeacmB,rlelio ryaoix3Milrx 6f n]f -T,rl elnT, T,n-cepews

enoxa HiBenpBaHHt yciei Mepexi.

^-t_-lPi3!uu, napaMerpiB 6f ra lf -f.,1 ig silua-leuHsu aia {, nprvye ao 0 Ha enoxy 1964 p ra 1992 p ui

napaMerpli e npalTu,rHo pisHi i ui enoxn npllnMeMo, tK noqarKoBy ra (iHueBy BiAHoc'{o Tq'=191a p'

onTtiManbHnfi po3Ma\ 3MiurcHI# enox. !,]rt t(nx BxrHaqarcTbct nonpasnx y BUMipH cKnaaac 114 poxia Paniue

uro nrt HiBerloBaHH' l-ro orcv uei po3Max pilHxil +10 poriu B{roBxeu

(r)

Z - enoxa peayxyBaHH' BnMipiB; /l-
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po3rlaxy 3r\4iureHHt enox lrt 2-fo Knacy BillHocHo |-fo notcHlo€Tbc,

BuxoHaHxx y copoxosnx poKax.

Ochrnbrx o6po6ha vcpexi none|a, ) pcr$hlBarrHi B MiniB

BKJIOT{eHn'M y Mepexy niHitl 2-fo Knacy

sa nesHy enoxy. BirnoBinHo Mor<Ha

pcpaxoByBarfi nonpasKfi y BnMipx !8orva cnoco6aMu:

- B yci BrMiptr Mcpexi Ha n€BHy enoxy;

- oKpeMo) B vip HoxHoro ravhHeHoro noniroH) HasirnoBiqqyenox).

T (potu)

-67
lr -r,l

c,rT,lPu.:.J sNitp napavempts 6l .aI t ,l t '-"**..'-",naxn peoytyaaxua euuip'a T

OlHarvfnc^a2-rorracytrdnosHroroqoovcpc/(etul-roXndc)ivBci\iavxHeH\noniroHa\npx()aHiJliHii
l-ro xnacy. BianoBiaHo Mepexa 2-ro Kracy yrBopeHa 3 orpeMux po3'€,uHantrx 6roKiB, tKi o6Mex€Hi notimHaMx l_

ro Kracy. ToMy Mepexy 2-.o K,racy ypiBHoB&$?BarH. t|( cluinbHy Heva( Moxnxsocri Bi,rnoBiaHo 3 Meroo

o6po6Kn \repcxi trBopeHoi Bkrutlo,rHo 3 niHiit 2-m Kracy Btuy'rtMo niHji l-ro Isacy ,4n, pea,rbaqji nepuo.o
cnoco6y. Rpa-{ycMo npn o6qncncsHi HeB't3ox 3Miurarrnx nonircHiB l_.o m 2_rc Kracy nonpaBKII v flepeBnueHHi

BrBHaqeHi i3 o6po6xu Mepexi l-ro lcacy Ha cepe.rHro enoxy HiBenmBaHHt Mepexi 2-rc Kracy (L=1978 p) v

pe3ynrrari orpxMa€Mo qes't3Kx noniroHiB, )'l sopeHi Bux,rrcqHo lillitMn 2_ro Knacy. HeB't3xll floiiro is a)t

y rsopeHxx cniibHo niHitMIa I -ro ra 2-ro v'nacy ra BnKIIlo'r Ho JriHitM n 2-m xnacy a} ? rrpcacrasleH i y ra6n. I -

T,16ruur I

HeB'flxn noniroHis yrBopeHnx cninhsorriHiqMn t-ro ra 2-ro fftcy @l Ta

srK,!$qHo niHisMfi 2-ro xracy at 2

.ll! Ne

tMr)
Ne

(MM)

Nl
Ne

(\ar)

Ns
N! a)1

(MM)

-24.4 -23.6 44.6 3t -8J.t 3.3 6l 75.6 60.2

2 -2.2 -2.4 7 -46 8 ,88.2 32 r6.9 23.7 47 -.]6.J ,34.5 62. 5.6 I3.3

-33.1 -r8.9 8 -30.5 -10.1 l-l 5.1 9 62.1 48 I1.0 -9.0 6l -t4.t -(1
25.0 25.6 9 23.2 51.0 34 20.5 24.5 49 55.9 41.6 -16.9 -10?.1

5 108 4 I08.1 2\) 108.1 934 35 -12 t -0.9 50 51.6 16.2 6i I t3.0 t03.7

25.2 20.1 2l -19.5 ,33.5 36 -8t1.4 -82.1 5I l l.l ,15.0 t6.8 33.5

7 81.8 68.2 22 59.r 5l_6 l1 40.9 4t.7 52 -3i.4 -36.0 67 0.7 -11.1

8 -i9.9 -21.3 2l 47.l 29.5 l8 9.9 r7.8 53 -42.1 32.4 20.5

9 ,12.0 -25.9 24 -5E.6 -71.0 l9 -'17.6 -69_ I 54 67.0 47.l 69 -44.5 -40.1

l0 12.5 3.4 -8.0 40 63.7 917 55 -82.0 -60.2 "10 -'72.4 -54.9

-r8.8 -t2.5 26 -23.5 I09.9 r 10.6 56 58.0 65.9 71 |.7 14.0

t2 ,14.5 0.2 27 -91.6 -108.3 44.2 29.8 57 42.6 '72 t5.t 27.5

l3 -6.0 -4.8 4t.3 44.2 43 -87.1 "95.0 5E -29.0 49 I 73 -2-l 40.9

-7,8 1.7 29 -14.1 -3E 8.1 1.5 59 ll -6.8 lt_9 11.8

I5 -15.5 -27.0 30 4t.5 496 45 ll.7 -12.8 -34.t -37.8 75 -24.6 -t0.4
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Peanbauir aplroro cnoco6y € He oxnBsa, ocxirrD$r nonpaBror niEii l-m Kracy Heo6xia o p6paxoByBarr Ha

c€pea$i enoxH oreeMrtr( 6nordB HiBenoBaHHr tiHit 2-m |(nacf, tKi o6Mexefii l|onirosaMfi l-m xnacy.

y nepuoMy cnoco6i JpiBHoBaxeHHr Mepexi yiroBffi piDMtrHt xarorb nacTynEr, Br,[q:

,,,,,,,u ||Il].il."=,
lln"' ll

.qe: .4 - :varpuru xoeqiuiernin proa'xx pisrn*4 r''=||1-'ll,r =,,t,rr rji)-,, vjll, . rjil, nonpaaru r i,i+r

ll"y'll

nepeBnqeHHr 3a sxnaJuoBy (nponopqltury Ji, p" L- AoBxr.ua niuii HiBenoBaHHt ), Ta cxc-rEMaruqBy (

nponopuififiy , ) nox|i6xr HiBenoBar$r, ra aeoopMaqirc 3eMHoi fioB€pxHi (nponopuifiHy , i siapi3ry qacy

L\ = t,-T , ret ti - enoxa HiBenloBaulu l(oH(perxoi tiBii a Z- enoxa peayxynanm pBynhraris HiBenoBaHHt

ot.t..ah!- ete*e*rrt varpuqi l; sr'gz(AQ - Qyxxuir, rxa nprrll ae 3naqeuB, +l npl AZ>0, -1 npn

Af<0, i0 npr AZ=0, / - xinLKicrL yMoBHux piBHrH!.

CrIiBBiaHoureHHr Bar BiAnoBiaH* noflpaao& npxf,tt'r€

,,', - =f prr, = =l ,. ,ot - 
| 

." ^1-t' ' .;1" ' ihr^r'z-

re anpiopri t*".n " , r/*gi' , nlu"6-."p.wo xnarpamrrlrxx Bxnaaxoenx, orcr€MarlqHrx ra

Bur$IlmHr{x aeibopMaqio 3eMHoi noB€pxHi noxn6ox rdB€rloBaHnt.

AiaroHarbHa Marpfiu, o6epHeHA Bar e HacrlmHd|o

a\

(3)

I
HopManb i piBtnHHt Msrorr' nacD/n8ti Bnq

rc, N = A". Ft. A"',,e" =lle,e,,nll

Y=r'.,e''.K
OriHXa mqHocri BxKoHyerhct rriaHo Hacrynst'( ?anexHocrcn

,j
I

pa
:l

.l
I

-('t

N K+W=O
a K = -lrr-r .tr - Bemop xoperar. Berrop oorpsBox
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(7)

ae: ?- cp- nB. BrnaII{oBa noxa6xa Ha l ItM.xoay, o- cp. KB. cxcreMarxqHa noxu6m Ha I Kir. xoay, m E cp_ Ks.

noxn6Ka BrKnuxaHa aeoopMarliero 3eMHoi noBepxHi 3a I pix Ha I KM. xoay.
AiropurM Ma€ jrepaqinHy crpyKrypy. KpHTepi€M 3aBepueHH! jrepauiiHofo npoqecy c BriKoHaHHr yMoB

1 =mnn , o = mLu.t, i €=mi)ek-y nepuoMy Ba6rrkeHHi npxiiMeMo ,n&, =IMM/KM, r?.".", =0,1 -M./riM,

n ),4 = 0.0lMM/(M*piK.

OcKinhK" Mepexa 2-fo Macy !c e cyqinlEolo, To 3acrocy€Mo npeAc,raBnerry MeroAr(y 40 KoxHoro fuoKy
obMexeHoro noniroHoM l-ro Knacy oKpeMo. TaK rK He Bci noriroHr l-ao knacy 3anoBHeHi niHirMx 2-ro knacy, ro
Anr ypi8HoBaxeHHr Biri6paHo HacrynHi 6ioKn Ne I ,2,3,12, 15.16,17, 18,19,20,21,29.

y pe3ynbrari ypiBHoBaxerur orpeMyx 6roKiB Brr3saqeHo nox,{6K, r/, d, t ra nonpaBKu v(r),y(2),r(3) y
flepeBxxreHHr niHift 2-ro Knacy Ha norrar(oBy (1964 p) ra xiHueBy (1992p) enoxx HiBe'rraBaHM . npr o6po6qi
AepxaHoi Mepeld l-ro r,qacy 6yno reoperntrHo ra eKcn€pfiMeHTanLHo DcraHoBreHo, u{o Ha ui enox}i sNHa'reHi
noxD6Kr Hi8enroBaBnr i nonpaB(i y nepeBrureflHr € critiKuMs i roc.roBipHnMr. y ra6rrui 2. npercmBneHo
peyr6ra[i orliHKx roqHocli HiBenroBaHHr 2-ro l.nacy oKpeMHx 6roKiBTa cepeAHi nBaAparfi,rHi noxlr6xu BeruqHH

4 ,o .€ 3H laet,i 3a saglynHuMr BuparaMr.r

y uifi xe ra6.qxui npl-{Bereno Bia 3aranhHoi aoBt(uHlr rixifi roxHoro 6noxy cepe4rrr,oearoei rua.reuur
Eexuq,vlH tl ,d ,q mlx noxy6'({.

&r nopiBHrrrHr capeAHi kBaAparnqHi noMarxu HiBenroBaHHr ra noxx6(D lx Bx3sar{eHHr aff Mepexi l-ro
K'racy cMaramrB ? = 0,5208 t 0.0050 (Mv/xu), a = 0,0641 t 0,0068 (Mur(u), g=0,006010.0015
(vv/h\t.pi{).

AHa,ri3ylo'rx orpl{ilaHi pe3y,lr,aTt{ cJriA 3ayBaxrru, uro BunanKoBa nox!6Ka y.aBa pa3, 6irr,ura Hix 41t
HiBenrcBaHHr l-ro knacy, €ncr€Ma, .rHa y 1.5 pa3a, a noxr6Ka 3a AeoopMauiro 3eMHoi noBcpxFi i crifixicrl penepiB

3pocra rinLKr Ha 30 %. Ue Mo(da norcHlrrH Huxrr[M piBHerl criiiKocd onopnrx penepie nirriii tirorrcBaHHr 2-ro
Knacy y nopiBHflrHi3 niHirMo l-fo rracy.

3 Merorc ni{rBepAxeH r €Oemn8Hocri BrBHaqeHHr BflrrlBy ,qeQopMaqiii 3eMHoi noeepxri m
pencpiB Ha peyrbTaT lriBe,lroBaHHr, po3paxy(Mo Hen'qlku noniroHiB i3 BpaxyBaHHqM o6qficreHux

nonpaBo( vG)BrBHaqeHHX Ha noqarxoBy ra KiH'IeRy enox,r.

(8)

criiiKocri

p\zJ!\2)r(z)m2.r1

[u,1?"; u(')]'

n-1
t"jil;""'l' luli];u(''l'

LTa I r ouiHK[ roqHocri 6,ro(iB H

.e ? (MM/kr)
fl,
(MM)

I (MM/rMrpits)
m1

(MM)7,,,, T_,,, 7",, T_,,, T,," 1,,,

12 416.9 1.261 t.261 261 0.005 0.132 0.132 0.t32 0.001 0.006 0.026 0.016 0.017
t'7 452.5 1.096 |.096 1.096 0.000 0.094 0.094 0.094 0.000 0.007 0-007 0.007 0.000
t5 677.6 r.336 1.346 I 3,ll 0.228 4.126 0.t26 0.126 4.022 0.012 0.007 0.010 0_004

2 856 0.623 0.745 0.684 0.402 0.069 0.067 0.068 0.045 0.009 0.005 0.007 0.004
29 983.2 1.151 1.174 1.163 0.I54 0.091 0.090 0.091 0.009 0.006 0.007 0.007 0.002

1075.1 0.528 0.511 0.529 0.062 0.049 0.048 0.049 0.006 0.003 0.005 0.004 0-001
I6 t22<) 0.643 0.644 0.643 0.033 4.047 0.041 0.441 0.002 0.004 0.00i 0.003 0.000
t9 \242,3 1?\ 1.4r4 4t7 0.219 4.127 0_127 0.127 0.020 0.008 0.012 0.010 0-004
20 t503.7 .433 1.400 .4t7 0.296 0.12 0.r39 0.140 0.031 0.009 0.0t r 0.010 0_002

IE t574.7 155 LI55 155 0.171 0.094 0.094 0.094 0.0t3 0.007 0.006 0.007 0.001

3 1780.2 -382 1.310 .346 0.t68 0.141 0.137 0.139 0.023 0.012 0.008 0.0r0 0_003

2t 2046.6 0_743 0.724 0.736 0.224 0.072 0.075 0.074 0.024 0.006 0.005 0.006 0.003

1.060 1.054 1.057 0,1a0 0.098 0.098 0.098 0.018 0.007 0.008 0.008 0.003
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y Ta6rHqi 3. flaBea€Ho o6rrHcneHi 3a BrMiprHMMr{ nepeBu4eHHrM! riiHin 2-ro Knacy HeB,r3xx norifoHiB
ao ra HeB'*Kr o,.e] (rxit oAelr)tjaP,i y peynbmri BunpasneHHs BaN'iprHrx nepesrureHb ronpaBKaMq 3a

leoopMaui,o 3evHoi noBepxHi na,iorlarKoBy ra xitueay enoxt HiBerloBaHHr. y nepeAocraHHloMy prAxy ra6nrrqi
HasereHo po3paxoBaHi 3a a6con0rrolo Belu,laHoro cepeAHi o6,{ucn€Hi ra Bunpa&reHi flonpaBMNrfi ta
AeQopMauip 3eMHoi notscpxHi HeB'r3xL noJrirlHis al""o_ Be'i'u'l:l.n HeB,r3oK nicn, upaxyBaHH, norrpaBoK 3a

leoopMaqio 3eMlroi noBepxHi 3r,eHuurucb npaKrr'jBo Ha 30%, uro cEiA,t rb npo BaroMyii xnjuB tr6
Ha ro,rH'crL rtieeIxlBaHHr. fipu urouy orpuuago oAHaKoBr.iii peynLTar Ha noqaT(oB) m KiH(eBy enoxfi
H iBerbBaHHr Mepexi, qo cBi!,r hrb flpo AocroBipnic.rb npeAcraBneHol Meroar.rx n 

Laaruqo :
IlepnMerpl'ra HeBffKB noniroHiB Aepr{aBnol Mepexi HiBe"r$BaHHr 2-ro Knacy o6qncrcHr3a pe3ynhraTaMx

MrprB Ta IIepeB]iuleHHqM]r BHnpaBreHUMfi n 3a aeoopMaqirc 3eMHoi rroBerxDi

o
($t

(vM)

@ o
(MM)

2 259.9 -2.4 -1.2 34 t34.4 24.5 15.4 t7.8 54 t63.2 47.1 12.0 2l_8
3 236.3 -18, -8.7 13.0 i33.8 '0.9 -0.9 -2.4 59 447.7 -6.8 ,l.l ,4.0
5 t74 108.1 16.2 75.9 36 198.8 -82.1 -47.6 -60.0 60 424.3 -37.8 -26.0 -23.4
7 180.1 68.2 43.9 6(.4 37 445.2 11.7 t8_6 l(6 62 198.4 13.3 I0.0 6.3
8 236.8 -23.3 -t4.1 -22.',| 38 332.7 17.8 9_5 I6.8 6l 331.2 t3.9 .8.?

t1 462.1 "88.2 -42.9 -21.2 l9 265_6 ,69.1 -44.0 -45.7 258.4 -t07.1 -68.8 -72.3
l8 447.2 -70.1 -5 t.6 -42.2 1l t87.3 1106 73.9 65 140_l 103.7 68.5
2t) 332.1 93.4 65.6 57.7 42 2[4_9 29.8 r6.8 5.2 2J9.1 19.1 23.9
2l 175 ,21.0 -21.8 43 243.7 "95.0 -58.1 -16.0 206.4 -17.1 -t5.5. -9.1
22 280.8 5t.6 42.5 24.7 -1.5 -05 1.5 68 178.3 20.5 18.8 ll.6
2l 11i.6 29.5 13.2 45 437.3 -12.8 -4.8 li,2 69 158.5 -40.1 ,28.8 -20.5
24 271.2 -73.0 "49.4 -45.6 223.2 -14.5 -28.2 6.7 12 t67.9 27.5 4_9 22.9
26 168.9 -2.4 4li 344.1 -9.0 2.2 74 28t.6 lr.8 8_3
27 367.2 -108.3 -69.3 -74_1 49 208.8 4t.6 ll.9 27.A 75 .166.1 ,i0.4 -21.0 -45.6
ztl {t9.5 44_2 25.3 29.8 i0 233.) 36.2 ll.l 13.0

l"'l ,,
42.9 29.2 28.0

29 245.6 3.8 -1.9 -2-7 5l 272.2 -15.0 5,1 -0-6
30 130.7 49.6 32.3 ll.3 52 566.8 36.0 -47.7 -t7.6

cilv QL
3.:11 2.29 2_28

3l 321.8 -73.3 ,46.IJ ,48.3 53 i30.6 -64.9 -56.7

B ocraHHboMy prnry ra6rrui Haseaeso nrnaanosi noxn6xx HiBenrosatsHr po3paxoBaHi 3a B!.rpa3oMr, ^,n=ll*'\lancp (e)

^ sr-re(9 - z L, - neDuvelp J. ro non oH).

Srnalooui n=o*nOn, po.paxosasj i3 spaxyBaHHrM nonpaBora 3a j(eoopMaqiro 3eMHoi noBepxHi Ha no,iarnosy.m
KiH(eBy efloxr € npaxrr.trHo piBlrouiHr.ri i 3MeHrunrca xa 30% no BiTlHollleHlrro ao BrnaAKoBoi noxn6xx
po3paxdBaHoi 3a 6e3fl ocepe4riMx BUMipaMx-

BrcHoBKn

l.3a pe3),rl,mjaM11 ypiBiloBd{eHHr 3aMKH}.rux nonifoHiB HiBenroBaHH, rpyroro Knacy BcraHoBneHo

ocmro,rHi cyMapHi 3HaqeHn, rpr,ox rpyn rox!6oK [Bnna.aKoBoi - ?=1,05710,180vn/r<jv, cncreMar!,rHoi -

o-0,09810,018 MM/KM m BBrirB(aHoro aedJopvaqiro 3civHoi noBepxHi 6=0,00810,003 MN(rir pix)1.

A.qr ncp o.o (Jlacy HiBenroBaHr$ ui noxu6kr cKna)la|orr ? = 0,520 t 0,007 MM/KM, d=0,06410,010
MM/rft, 6=0,006+0,002 r,rr,'r/(nv pir<). Po36ixnicrb BnnrBy ae{opMarrii 3eMHoi noBepxl, Ha ro,{Hrcrh
HtllerroBaHHr nepuo.o ra lpyroro L,racy nor*rrocrLcr MeHuroro cryniHHro crii{ocri BFroBu\ penepiB apyrofo
Itnacy y nopiBHrHHi 3 oyHraMerra,EHxNih penepaMIr neplxort Kiacy.
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2. Po36ixrrocr' s ouiHr{ax cyMapH[x BenuqrH BrInxBy .se$opMauifi 3eMHoi noBepxHi Ha pe3y,lbm]rj
HiBeroBaHHr 2-ro Knacy Arr pi3Hr.{x DoniroHiB, o6yMoB,'reHi HeoAHopiAHic.ro isreHc'rBHocri nporiKaHHt
rcoAr{HaMiqHxx npou€ciB oa rep ropiiyxpaiHu il; cnpoqerHrM niHifiHorc MoAernlo.

3. B pe3ynr,ra,i BpaxyBaHHr nonpaBoK 3a AeoopMauirc 3eNlHoi noBepxHi H9B,q3KI,l 3aMKH]rru\ noriroHiB
HiBexIoBaHHr 2-ro rnacy 3M€Hnrnnric6 Ha 30o/o, tr\o cBiAqrrrL npo BaroMe niABr{ue} tr TortHocri pe3ynL,rariB

olrDauroBaHHr MeDer{i,

nepcneKnu1u nada\bwur locnidrce+b. Ha ocnoBi Bnr(osaHxx aocniAxeHb, 3,rsrrerbcr Moxnxujcrb MiHiMi3auii
BnnHBy Axepen BxAireHux rpyn noxr6oK Ha ro'rHicr! Mepex;- Ue Mo)irr4Be npr.r B,rxoHaHHi onrxMajbHoro
npoemyBaHHr noBropHxx BuMipiB y repxaBHin BncofHii Mepexi. lo y Mafi6yrHloMy /ro3Bonurl aocr(oHarlo
Brsqarx cyqacHi feoloHaMi,{Hi npoqectr.

"IlireparypaL IlaBnqE n.B. CoBepueHcrBoBaHrre Meroaa(H rlcnoiHeHurr r{ oueHx! roqHocru Hr.{BerxpoBaHnr I Kn. / feoag3r,tr,
KaprofpaQrr s aepoooroc.aeMM. I 9?9. Bbrn. 29.- c. 8 I -87.

2. PusxHa E,M, I4ccneAoBaHne Hes,l3ox HrRerupHtsu\ nonhfoHos I i{[a!ca of repxMcr?oB
noturoHoB. / H3B. By3oB. feore3ur u aepooorocleM Ka.- 1973.- Bt trt.2. c.29,32.
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Zaktad Ceodezji i Forogrametrii

Wydzial Inzlnierii i Kszraltowa ia Srodowiska
Szkola Gl6wna cospodarsnva Wiejskiego - SCcW, Polska

ZAGADNIENIE OCENY DOKI,ADNOSCI APROKSI'MACJI POWIERZCHNI
TERENU

PRZY POMOCY MI,TOD GEODEZYJNYCH
A WysockiJ.,2003

]n lhe l,6lre/ rcrtiew of the melhods of nuftetlcal apprcrtmnfio,t of lrc hnd s rface arc prcsented. The
inyestigctions prove that the ntethods of apprcxination vhiclt int'olre correlatio belweea the te ain points
hat'htg essen/ial signi|icqnce. Are presenled also ptoblern of estimatio,t of the accwaq) of appnximdion of the
hn.l su.face bised on DTM end nethod of estimalion of tuutmc!. Il JoIIot s fturn the ihltestigations thut the
prcpose.I in ,he paper ntethotl of esti,narion of the acca tej of app rxitnation of the land surfoce, based on the
grid of points, b simple td qaick The rce oJ DTM metho,ls allogs ffist incoryorutio,t of the data into the spatiil
infommtion s),stens (LIS-GIS) ond theb,side dpplicationfor ite cbiland enritont ehtal e gineetihe.

WSTqP
Rozw6j interaktyq,nych metod rv z-akresie badaf przestrzennych oraz planowania i projektowania z

zastosowaniem komputer6w, wymaga U,korzystywania opr6cz iaNej do percepcji informacji rv lormie graficznej
(w postaci nap),r6wniez informacji w fomie numerycznej - w postaci c)frowego modelu terenu NMT (CMT-
DTEM) wprowadzanego do pamiAci komputem 123, 241.Taki uniwersalny model cyfrowy przedstawiany jesl
najczesc;ej w postaci regulamej siatki aproksymuj4cej powierzchnie t€renu, uzyskiwanej na podstawie pomierzonych
punkt6w odniesienia. Ta rcgulama siatka punkt6w moze byi tworzona juz w trakcie pomiaru (najczesciej metodami


