0,5 m; mpoponxkenne paboT MO H3YYEHHIO BAHSHAS pedpakuuH Ha
pesyJibTaThl M3MEePeHHH H pa3pabOTKe METOAOB yueTa HJIM KOMIIEH-
CallMH 3TOrO BJIMSIHHSI NPH H3MEPEHHH [JIHH JHHHH OOJIbLIOH mpo-
TAXKEHHOCTH.

Ha nawr B3rasij, npeasiokeHHble 3/eCh CXeMBI HaGJIOJeHHH HpH
HaJHYHH COOTBETCTBYIOIIEH amnmapaTypbl MOXKHO IPUMEHSITb B TIeo-
Jle3H4ecKOH NpPaKTHKe, OCOOEHHO B TOPHBIX paHOHAaX M pafioHax
Kaszaxcrana u Cpenneli Asum, rjiie MHOTO 0e300/1a4HBIX JHEH.

Cnucok autepatypbi: 1. Pasymog O. C. TlpocrpaHCTBeHHasl Teo/e3HuecKas
BekTopHasi cetb. — M. : Henpa, 1974. 2. Suger H., Wilson P., Nottarp K. Das
neue Nevdymium — YAG Laseren-fermessungsmessystem der satellitenbeolach:

tungsstation Wittzelle. — Veroff. Bauer Kommis. Int. Erdmus. Bauer Akad.
Wiss., Astron. — Geod. Arb, 1977, Ne 36.
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b. b. CEPAITHHAC

O BBIBOPE ONITUMAJIbHBIX ®UT'YP
B KAYECTBE 3TAJIOHOB
nJs 3JEKTPOHHBIX NIJIAHHUMETPOB

JJisi uaMepeHH# MIIOLIaLed Mo KapTaM 4acTo HCIOJb3YIOT ek
TPOHHBIE IJIAHHMETPHl CO CKAaHHDYIOUIHMH YCTpOHCTBaMH H (ore
2JEKTPHUYECKHMH INpHeMHHKaMH. TakHe nmpHOOpbl 00/1aJaiOT BbICO
KOH TOYHOCTHIO M IIPOH3BOJHTENLHOCTbIO H3MepeHHH. B mpobie
HOH JabopaTOpUH KOMIUIEKCHOTO KapTorpaupoBaHHS H aTJaco
reorpauyeckoro ¢akynprera MIY nHa 6ase ¢ororeserpadHon
anmapara «Jlajora» CKOHCTPYHPOBAaH 3JIEKTPOHHBIH IJIaHHMET)
MO3BOJSIONIUE H3MepsTh IUIOLLAa/H KOHTYPOB KakK MO 4YepHo-Oebil
TaK M NMO MHOrouBeTHHM u3zobpaxenusim [1, 2]. IlorpeimsocTy i
MepeHHH, B 3aBHCHMOCTH OT Pa3MepOB H KOH(Hrypauuu KOHTYPOR
KoJIeOJIIOTCST OT JOJieH MPOLeHTa A0 HEeCKOJbKHX MPOIEHTOB.

[Tromann NJIAaHHMETPOM H3MEpSIOT MOCTPOYHBIM CKAHHPOBaH
eMm uzobpaxenuil. Ilpu sTom omnpenensiroTcss B IpefesaX KOHTY]
JUTHHBL CTPOK cKaHupoBaHus [;. Ecam mar mexay CTpPOKaMH CK
HHpoBaHus b, TO MIOMWaAb S KOHTYPa MOXKeT OBITb BbIYHCJIEHA Ii

thopmyure n ‘
5=0¥ 1, (I
i=1

rae n — uucado ctpok. PakrHuecKH NPHOOPOM (GUKCHPYIOTCS
JUIHHBl OTPe3KOB [;, a BpeMsi CKaHHPOBAHHS Ti, H TIOManb S Bi
ypcasietcst mo gopmysie, paBHoueHHo# (1):

n
S=w z s
i=1




{H Ha
MIIeH-
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[ IpH
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OHa X

[eCKa st
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Akad.

rooa.

TeK-
0TO-
ICO >
[eM-
1COB
(o) ye}
eTp,
BIM,
|H3 -
OB,

| HH -

ypa
Ka-
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(1)

HE
BbI-

(2)

e [ — wacrora TEHCPATOpa HMINYJILCOB; » — MJIOM(AAb, TPHXO-
Jmascs Ha I ummyabe.

Beamunna @ onpegensiercs mo H3MepeHHUsIM IJIoMmaneli 3TaJo-
08. ITANIOHBI HYXKHBL Il TIPH HCCJEI0BAHMSX TEXHHYECKOH TOYHOCTH
laniMerpa. B cBsI3H ¢ 3THM Bo3HHKaer BONpPOC, KakKHe (HUrypsl
ianbosiee Le1ecO06PA3HO HCIOJb30BATh B KAYECTBE 3TaJIOHOB?

Pesyabrater mamepennii (1) wam (2) saBucsaT oT pacmosoxe-
Hif IaHHOTO KOHTYypa MO OTHOIIEHHIO K JHHHSM CKaHHPOBAHHS.
Ecin mepen xax gpim H3MEPEHHEM KOHTYD CMeIllaTh MONEPeK JIHHHI
(KaRUPOBAHHS, TO PE3YJILTATHl H3MEPEHHH GYAyT H3MEHSTHCS, Ie-
PIORHYECKH TIOBTOPSISICh NOCJ€ CMEIUleHHS! HAa BeJHYHHy wiara b
uexty ctpokamu. Illar BROJIb CTPOKHM CKAHHPOBAHHS 3HAYHTENbHO
Meiblle 1ara Mex Ay crpokamu. Io sTo#t nmpuumne MoxHO cumtath,
{10 MOrpelHOCTH W3MEpeHHH AJIHH OTpPe3koB [; mpeHeGperaemo
MLl 0 CPABHEHHIO C PACCTOSIHUSIMH MeXAy cTpokaMu b. B 3Tom
Gljiae, KaK TIOKasaHo B paGore [4], AHCTEpCHS H3MepeHHH MJIO-
Waneil 0% MOXKeT GHLITh BBIYHCJAEHA IO hopmyJie

’
o

4= ¥ [CkP (3)  rae Cx— jf(y)e—'mwdy. )

K=—o

Ocb y opmentmpoBama mnomepek JimHHE CKaHHPOBaHUsA. 3HaK 3
(3HAYALT, UTO CYMMHPOBAHHE BHIIOJHSETCS [0 BCEM ILEJbIM YHCJIAM
K 3a ncknouennem K=0.

B HekoTopBIX ciyuasix ymo6Hee BEIIOJHSITH HHTETPHPOBAHHE He
10 JIOMAAH (DUTYPBI, YTO (AKTHYCCKH AENAETCS B BRIpaXKeHnu (4),
410 ee KOHTYPY. ITO 0COGEHHO BAKHO, ecIH KOHTYD (HIYDBI CIIONK-
il [lostomy, Hcmosbsyst m3BecTHbIE npasuna [3], mepeiizem K
IHTErpasly Mo 3aMKHYTOMY KOHTYpPY

b 2
CK = Etl—((‘ﬁ e—iKylb g . (5)

Hemonbsyss dopmyaer (3) u (5), NPOAHANIH3HPYEM JIHCIIEPCHH
iBMepeHHH TUIOUlafied TaKHX (Hryp, Kak NPSIMOYTOJIbHUK, KBaJ-
pat, paBHOOEAPEHHBIH TPEYroJNbHHK, poM6 u kpyr. Kak sranonst
9 DHTYPEL HMEIOT HaHOoJbllee 3HAYEHHE, TAK KAK HX CpaBHH-
TGIbHO JIEFKO TMOCTPOHTH € 3aJaHHOM TOYHOCTbIO. Omyckasi mpome-
KyT04HbIE TPEOOpPA30BaHUSA, IONYYaeM CJeAyIOlIHe (hopMysbl mJist
JCIepCHH M3MepeHHH IJIoILafei YIOMSIHYTEIX BBbIlIe (UTrYp:

L. lIpsimoyronbunk (puc. 1,a, L, H — CTOPOHBI MPSIMOYTOJIb >
K 4 959
i =512 (1 —g), (6)
H
e g=q (;)
2. Tpeyroabunk (puc. 1,6, L uw H — COOTBETCTBEHHO OCHOBA-

fiie H BBICOTA; IpejrnoJiaraercsi, 4ro pasMephbl TpeyroJibHHKa B He-
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CKOJIbKO pas GoJblile PAacCTOSHMI MEXKAY CTPOKAMH CKaHHPOBa
Hus b) 5

5t 02

_~

g2

= (T

3. Pom6 (puc. 1,68, L u H — moayauaronanu pomba)

2 b4 Lz 2 2 2 2
= 3 (=01 — g (1 —gu)?], (8)
rae g, =gq Ii) ‘]“‘7(25
: b) b )
= 4
. = /A 1
: v
o a 0 —— Puc. 1. Drajnounse ¢ury-
v = pBl (6 — mar Mexmay Ji-
H ‘l i HHSAMH CKaHIIpOBaHHH).
—(\L L\7: l\ /
N/ Ny
S, SRR
4. Kpyr paxnyca R (puc. 1, 2)
a§=2,094b3R[O,05815—q(1 —q)(%—q)}, (9)‘
2R
rie q =
7=a(%Y)-
Bo Bcex sTux BHpakenusix orpesku L — mnapaniensus, H

NCPIEHAUKYIADHbL JIHHHSIM CKaHHPOBAHHS; (YHKUHS ¢ (x) O3HA
yaer APOOHYIO YacTh Yucga X.

IIpu BriBORE dopmys (6)—(9) HCmomb3OBAHH CiIeayIOLLHe cOOTd
HOLIEHHS, KOTOpble MOXKHO J0Ka3aTh, HANPHMEDP, PAa3JI0KeHHeM Hj
NpaBBIX yacTell B psajsl Pyphe:

sin?®Kq 1 — 10 6 sm.Kq_ 1. py2e (L
,(;(K) =q(1—g); (10) E(KV ¢ (1—g)3 (1

3 = sin=K2q
— ) ———— =gl —q) (— —0): (12)
.‘ZAZ] (mK)? 2

R A 1
8,y SO e g Ll o
& @K 3711 —a)—24i(1 —q)

CpaBuuBasi BeIpaxkenuss (6)—(9), 3ameuaem, uto JUHCTIEPCHI
CYLIECTBEHHO 3aBHCAT OT mapamerpa ¢. Eciu BEICOTa mpsaMOyroib

(13




OB a:

(7)

(8)

mika H win nonypuaronasib H poM6Ga paBHBI LEJOMY YHCJIY OTpe3-
g8 b (puc. 1), caenoatenbno ¢=0, To AucnepcHH 6% STHX (H-
np pasbl Hymo. Jas xpyra aucnepcHss MHHHMaJbHa TNPH §=
=02113. ducnepcun MakcumadabHbl npu ¢=0,5 aas nNpsiMOYyroJib-
jika, 1=0,5 a1 pomba u ¢=0,7887 ana kpyra. ComoctaBum 3TH
Quryper TakXKe TO HX MAaKCHMAaJbHbIM aucnepcusiv. Mmeem:

1) mpsAMOYTOJMBHHK

bL
=+ —; 14)
By =t : (
2) TpeyrobHHK
o = + _BlL% (15)
2V 3
3) pomb
. — 16
9= = 2V 3H (16)
4) xpyr e
o = + 0,4726 VbR. (17).

Pesyabrathl pacueToB 1o 3TuM (opMyaaM s pas3aHuHBIX paB-
HoBeIHKHX pUTYp npuBeAeHBl B-Tabauue. M3 Tabauubl BHAHO, 4TO
gabonee BHITOZHON (DUTYPOH M3 PACCMOTPEHHBIX SIBJASIETCS CJerkKa
BHTAHYTHIA TOMEpeK JUHHI cKaHupoBaHHs pomb. Eciu war mexmy

empokav ckauuposanusi 0,25 MM, a miomanb Gpurypsl Gonee 5 Mm?,

10 IOAAb B CpellHEM MOxKeT ObITh M3MepeHa TOuHee, 4eM 0,2%.
Ecan mwar ckaHHpOBaHUS YBEJIH-
MakcumaJipHble CcpefHHe

WTh B ABa Pasa, TO MOTPELIHO- R s
) _ KBajpaTHuecKue morpei (8 %
g/ POM6a B03paC'TyT B U€~ ) pasiMuHBIX paBHOBEJMKHX (QHTyp
mpe pasa H Bce Ke OyAyT naomagn S (h=0,25 mm)
MeHbiIe, YeM AT APYTHX (QHTYp

(B ymomsHyTOM BBHILIC NJIaHHME- S, ui
e HMEIOTCA [Ba 3HAUYCHHS Ia- durypa :
1a pazsepTki — 0,265 u 0,53 MM 5 |2 (8
[1,2]).
JlI06ONBITHO  3aMETHTh, _4TO Ir}PﬂMOYFOJIbHHK. L=2H gg 32 fg
, . K(Bazpar 6 |2, .
g raam T'I)EyI‘OJéI)HHKOB, 'CO [Ipamoyroabuiik, H=2L|3,4 (2,0 | 1,0
CTaBJISIIOLLLII,\ pOM ) Oﬂpe;’Le./ISI- Tpeyro.'lbmu(, L_2H 6,5 3,2 1,6
p1cs CO 3HAUYUTENBHBIMH AHCTIep-  Tpeyroabhik, L=H 46 123 |1,1
aiamn. Ha prc. 2 mokasambl xa- L\Pyz el (l),gﬁ 8,49 0,1;
(TepHbIE i 5 >oMb, H= ,361 0,09/ 0,0
pakTepEble rpaduKH [HOTpeIuHO Pow6, H—5L 018 0,05| 001

(reii maowtaze pom6a W cocras-
MOWHAX €ro TPeyroJbHHKOB, IOJyYeHHBIE MOJEJHPOBAHHEM 3THX
ivepennii. Kak BHAHO, GOJIbIIHE MOTPELIHOCTH B TPEYroJbHHKAX,
B34HMHO KOMITEGHCHPYSICb, HE OTPa’KaloTCsl Ha TOYHOCTH H3MEpeHHi
pomMba B 11eJIOM.

He cnenyer 6paTh poMObl CAHIIKOM BBITSHYTHIE MONEPEK JHHHH
(KAHHDOBAHHUSI, TAK KAK HAUHYT CKa3biBATbCSl TOTPELIHOCTH H3Me-
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peHull LaHH oTpeskos [, KOTOpBIE HE YYHTBHIBAIOTCS thopmysramu
(3)—(5). CootHomenne ATHH JHaroHajeir pomba LOIKHO GiTp B
ABa—TpH pasa MeHblre COOTBETCTBYIOIETO COOTHOLIGHHS WIAroR
CKaHHPOBAHMHS BJOJIb CTPOKH K MeX1y CTpoKaMHu.

U3 ocranpubix buryp manGosee moaxomsmei SIBJISIETCST KPYT,
ILTOWAaaAb KOTOPOro MOKHO H3MEPHTL TOYHee, yeM mIoOMmanL paBHo-
BEJIHKOro emy TtpeyroJbHuka, KBaJpata M/ NPSIMOYTOJbHHKA.

< Puc. 2. IMorpemnocrn A, us-
MEpeHHA  nuowageii  Tpe-
ABCo VFOJIbHHKOB U pom6a:

2 — pacnojoxenne huryp na

JIHHHAX CKAHHPOBAaHHS (6=0,5 mm,

Cp AC=BD=14,85 MM); 6 — rpadu-

P\ t KH A Aas  TpeyroabHmxon i

0 92 04 06 g8 10 & pomGa.
a 7]

Cnucox nureparypet: 1. Basamaros H. H., Komuccapos B. B., Pacnoaoxcen-

ckud H. A. Cucrema l3MEpeHNst 1iowazeit #Ha Kaprax n a3poOTOCHNMKAX 10
ONTHYECKHM MpH3HAKAM. — [eomesns m Kaprorpadus, 1978, Ne 12. 2. Komuc-
capos B. B., Pacnoioxencxuii H. A. Astomatnzamus H3MEpeHHsA Mmiollageil Ha
KapTax mo LBETOBLIM MpH3HAKaM. — Bectauk MTY. Cep. Teorpadmus, 1974, Ne 6.
3. Cmupnos B. H. Kypc Boicweit martematuku. T. 2. — M.:I‘ocrex‘reopuznm,
1956. 4. Moran P. A.”P. Statistical theory of a high-speed photoelectric plani-
meter. — Biometrika, London, 1968, v. 55, N 2.
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B. A. CKPbIJIb

NNPOTHO3UPOBAHHUE CKOPOCTEH
COBPEMEHHBIX BEPTUKAJIbHbIX ABUKEHHUH
3EMHOHM KOPBI

HpHMeHeHHe METOL0B MaTeMaTHYeCKOll CTAaTHCTHKH K H3yYEeHHI0
peaJbHBIX CI)HSH‘{(ECKHX noJieit, TaKHX, Kak I‘paBHTaII.HOHHOC, TEIJI0-

JIEHO MpPEX/Je BCEro TeM, 4TO Bech reOJOrHYECKHI OIBIT CBHIETEJIb-
CTBYeT 00 OGBEeKTHBHO CYIUECTBYIOIIHX, 9aCTO BECbMa CJOMKHHX,
ONOCPEACTBOBAHHBIX CTOXACTHYCCKHX CBSIZSIX MEXy pasHOTHIHH-
MH (H3HYECKHMH XapaKTepHCTHKAMH 3eman, paccmatpuBaemoii s
LeJIOM KaK CHCTeMa.

ITosromy, npexne yem NEPEHTH K KOMIIEKCHOMY KO/MHYECTBEH-
HOMY onucanuio ¢usnueckux moseit 3emun c TnocJ/ieayonie HHTep-
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