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KaroueBble €/10Ba: TEONONHTHEIA XOJ, ampHOpHAs
MIEEKa TOYHOCTH, CpeaHssA KBaApaTHIeCKas ommoKa.

Tonorpadueckne 1 KaaCTPOBBIE CheMKH BBITIOJHAIOT,
(W IPABHIIO, C TOYEK TEONOIHUTHBIX X0/I0B. [IpH a10M Yacto
SEHKAIOT CHTyallud, KOrjga IUIOTHOCTE HCXOOHBIX
ENIC3HYECKHX IIYHKTOB HENOCTaTOYHA U1 TOro, 9TO0BI
POsIaTBIBaTh XOZIBl HEOOXOIMMOM TOYHOCTH C COOMIO-
S==meM TpeOyeMBIX HOPMATHBHBIMH JIOKyMeHTamu [2, 3]
~Sme= XOI0B. BEIXOZI, KaK NpaBHIO, HAXOIAT B CTyIEHHH
SETH  MCXOIHBIX l'IyHIKT(;B WM  CO3JaHHH CHCTEMBI
MS0I0IMTHBIX XOJI0B.

OxnnM U3 pemeHHH OTMEYEHHON IPOGIEMEI MOXKET
s BBINOJIHCHHE JOMNOJIHUTEIBHBIX ﬂHHEﬁHO-yFHOBHX
WSMepeHMH Ha TOYKaX Xoza. PaccMoTpuM, kak mosiuser
SSDOTHEHME TAaKMX M3MEPEHHH Ha TOYHOCTB Ompese-
BSENA TIOJIOXKEHHMS TOYEK XOJa, €CIIM OTOJHHTEIbHBIE
WSMEPeHMS BBIIIONHATE 1O CXEMaM ‘‘depe3 TOYKy” W “Ha
W==10# TOUKe”.

ANpHOpHAas OLEHKA TOYHOCTH IOJIOKEHHS] TOYKH
PEOJ0JIHTHOrO XOJa NpPH BbINOJHEHHH [ONOJHH-
JEILHBIX JIHHEHHO-YIJIOBBIX H3MEPeHHH 10 cxeme
““wepes oqHy TOUKY”

Tlpy anpHOpHOH OLEHKE TOYHOCTH, KaK MpaBHIO,
WEXOIST U3 TOTO, YTO XOJ SBJISETCS BBITSAHYTHIM, HMEET
D 5TOM NPHMEPHO PaBHBIE CTOPOHBEI M OIHPAeTCs Ha
WCXOIHBIE NYHKTBI M HCXOIHBIC THPEKLHOHHEIE YIIIBL
SpeleAIONMM  [IApAMETpOM,  3HaYeHHe  KOTOPOro
#200X0MMO  00ECnIeyuTh B pE3y/bTaTe ANpHOPHOH
WICHKH TOYHOCTH, ABIETCS CPEXHSAA KBajpaTHUecKas
‘wmmbka mp TONOXKEHHS TOYKH XOfa B C1aboM Mecte

h3a mnocie YPaBHHBaHHUS. HpPlHﬂTO CYUTaTh, YTO
Zmp=m,, Taem, — OWMOKAa MONOXKEHUS KOHEUHOil
“osxm xona. Ee Beraucisror mo dopmyie [1, 5]

my, = m +mj 1)

= my= Loy L n+3

P 12
SomepedHas omHMOKa XOJIa, ONPENeNAeMas NPH YCIOBHH
IPCABADUTENBHOTO PACTIPEIECHHS YITIOBOH HEBA3KH;
...
wmmbxka Xonma. 31echmy; — Cpe;Hss KBaJpaTHueckKas

— CpenHAs KBalpaTHueckKas

— Cpe;HAA KBaApaTHUeCKas MPOIONbHAS

AITPUOPHASI OIEHKA TOYHOCTH TEOJOJIMTHBIX XOJI0B ITPA
BbINIOJTHEHUHA JOIMOJTHATEJIbHBIX IMHEWMHO-YT JIOBBIX U3MEPEHUIA

M. Bpeinb, H. BoromoiioBa, B. HBanos
TleTepOypreKuii rocy1apCTBEHHBIH yHUBEPCHTET ITyTel COOOMEHHS, T. Canxkr-TlerepGypr

1O. Ilepbax

UepHUTOBCKHUIf TOCYIAPCTBEHHBIH HHCTHTYT SKOHOMHKH 1 YTIPABICHHS

ommbKa H3MEPEHHUS UIMH CTOPOH; 7 — YHCIIO CTOPOH B
XOZie, mg — CPEHAA KBaJPAaTUIECKas OUIMOKa H3MEPeH s
yrioB; L — JUIHHA Xo7a.

U3 dopmyasr (1) MoxHo Haift L [4]

L=L (2)

mp
TlycTs B X0Ze H3MEPEHBI AOMIONHHTENbHEIE YIIBL /3]
gepes TOouKy xoma (i = 1, 3,...), obpasoBaHHEIe

HANpABICHUSMH HA CIIEIYIONIHE 38 CMEXHBIMH TOUKAMU
xozxa BepmmHBl (puc. 1). IIpu stoM momaraeM, 4o B
OCHOBHOM XOJI€ YHCIIO YIJIOB — HEYETHOE, U TEM CaMBIM
obecrieyuBaeTCs M3MEPEHHE JONOIHATENBHOTO yIvia Ha
TIOCTIE/THEH TOUKE X0/1a.

Puc. 1. Pasnocmoponnuii 6simsrymoiii meodonummnwiii xod
C 0ONOTHUMETLHBIMU USMEPEHUAMU Y206 “wepe3 00HY MOUKy”

V3MeperHble TakMM 00pasoM yIibl TOPOXKIAIOT
YCJIOBHE Pa3sHOCTH JUPEKIHOHHBIX YTIIOB

n+l ¥ n+l
o+ fi+180° |-l g+ 3 B, £180° |=0.
1 1

Ilpuvem 3a OmMMOKY EIMHHLBI Beca CpENHIOK
KBaJPaTHYECKYI0 OMMOKY H3MEPEHUs yIia, T.e. U =m 5.

Torza oGpatHbIe BeCa ¢ H3MEPEHHBIX YITIOB Gy/IyT paBHBI

mj
g=—7=1 u wmarpuma Q pesymeraton

CAUHHULIE,
u3MepeHuit GyaeT eTMHIYHOM.

Haiinem o6patHylo BecoBylo Matpuiy Q(ﬁ ﬁ')'
thopmye

YPaBHEHHBIX BEJIIMYHH

B.8)
Q(ﬂ,/?’)l = E—QAT (AQAT )_1 A [6], mpeoGpazoBanHyio ¢

ydeToM Toro, yto O = E.
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0 f=E—AT(AAT)_1A,

(8.8)
Tae A — MaTpHua-CTpoKa KO3((HLMEHTOB YCIOBHBIX
YPaBHeHHIl TONMPABOK, CTPYKTypa KOTOPOH Takas:
A4=[1 1 .. -1 -1 ..]. Yucno cron6uos B ro¥i
MaTpHIE PAaBHO KOJIMHYECTBY M3MEPEHHbIX YrioB. ITocie
HaXOXKJIeHHs oOpaTHON BecoBoii Matpuupl O ’

(B.F)
YPaBHEHHBIX BEIHYHH Pa3MepPHOCTBIO 1,57+2x1,5n+2
TIOJyYMM yPaBHEHHOE 3HAYEHHE YTIOBBIX H3MEpEHUL

1,5n+1 ¥
my =mg ((I,er—-#z; . 3
OdeBuzHO, 4TO TIOBBIMIEHHE TOYHOCTH MOMEPEYHOTO
CIBHIa MPOUCXOINT B iz pas.
(L5n+ 1)

TIycTs B paBHOCTOPOHHEM BHITAHYTOM TEOIOTHTHOM
XOlle  uepe3  OXHY TOYKY H3MEPEHEl  CTOPOHBI,
00pa3oBaHHbIE TPeMSl CMEKHBIMH TOYKAMH (puc. 2).
PaccmoTpum nepBEIe Tpu TOUKH.

TIpeAnomnoxiM, 4TO OHH PacHONOKEHB HA OJHOK
UpAMOH,  TOrAAa  BOSHMKAET  yCIOBHE  CTOPOH
di+dy—di3=0." =

B

Puc. 2. Pasrnocmoponnuii esimsnymuiii meodonummubiii x00
C QONOTHUMELHBLMU USMEPEHUAMU CTOPOH

TpumeM 3a OIHOKY C/MHHIEI Beca CEMHION KBAIPa-
THYCKYIO OMIMOKY M3MEPEHHS DACCTOSHUS, T.6. A=y .
Torza ofpaTHEle Beca H3MEPEHHBIX CTODOH DaBHEI
2
m,

€/IMHHUIE, q=—‘;= 1. Marpuna oGpatueix BecoB Q
U

GyIeT eTMHIYHOI Pa3MepHOCTBIO 3X 3.

Matpuna K03 HIMEHTOB YCIOBHBIX —ypaBHEeHHIA
nonpasok 4 6ymer A=[1 1 -1].

VMHOKMB  MaTpuily KOS(QULHEHTOB yCIOBHBIX
YPaBHeHHIi MONPABOK A Ha CBOI TPaHCIOHMPOBAHHYIO

Sl
43 » TIONy9HM Matpuity, o0paTHas K KOTOpOi (AAT )

-1
paBHa % Haiinem npowssenenne AT (AAT) A=% "

pasuocts E— AT (AAT)_1 4 =§,

Takum 06pa3oM, cpensss KBagpaTHueckas OmIHGKA
H3MEPEHHS PACCTOSHHSA MOCITE YPABHUBAHMUS COCTABUT

my = \/gmd. )

BPUJHO, 9TO TOYHOCTB TIPOAOJIBHOIO CIBUTA IOBBICHTCS

s
Pl

- IozicTaBuM ypaBHEeHHblE 3HAYEHHSA YIVIOB M JUIMH
numnd 13 popmyn (3) u (4) B dopmyner (1) u (2), &
Pe3yIbTaTe molyYuM

ﬁLZ 1L5n+1n+3
22 Lsn+2 12

5

+m5§n~

e

ANpPHOPHAs ONEHKA TOYHOCTH TIOJIOKEHHS TOUKH
TEONOJMTHOr0 X012 NPH BBINOJHEHHH IOTOJIHH-
TeJIbHBIX JIHHEHHO-YIJIOBBIX H3MEPEeHHil Ha KamIoi
TOYKe Xoaa

TIpeAnono uM, 9T0 YIIOBBIE H3MEPEHHs BHITIONHEHE!
Ha Kak1o# Touke Xoma (puc.3) Takum oGpasoM, uTo
06pasyioT “LemouKy TpeyroNsHUKOB”.

Puc. 3. Betmsanymeiii pasnocmoponnuii
MeooonUMHILl X00 ¢ QONOTHUMENLHBIMU USMEPEHUMU
Yenoe Ha Kajcool eepuiute

B otoM ciyuae cpesHss KBanpaTHueckas OLIHOKa
H3MEPEHHs K&KIOro yIia Ha TOYKE Xofa TOCIe
YPaBHHBAHUsI 32 ycloBHeM Guryp Gyaer

2
\/;mﬂ‘ ©)

O4eBHIHO, 9TO MONEPEYHBIA CABHT B 5TOM Ciyuae

YR
mﬂx_—mn

YMEHBIIUTCS B \/gp&’!

Ecnn - MOMONHHTENBHO  BBINONHEHBl H3MepeHHs
CTOPOH depe3 TOYKYy XOJa, TO ITO MPUBEAET K
BOSHUKHOBEHHIO 7 —1 ycrnoBuit cropoH. Matpuna
A K03 UIHEHTOB yCIOBHBIX ypaBHeHHUiT Gy1eT HMeTs
n—1 crpok u 2n—1 cronbuos. Kak mokasams
HMCCIIEI0BAHMUSA, CPEHHE KBA/PATHYECKHE OLIMOKA 1)y
IMHEHHBIX M3MEPEHMH s JTHH, yYaCTBYIOIHX B
M3MEPEHHSIX ABAXMIBI (BCE MIHHBI, OTHOCAIIMECH K
XOJIOBOH JMHHMM, KPOME MEPBOM M MOCIeHE), Toce
ypaBHUBaHUs GyJyT IPHMEPHO PAaBHBI

my=0,Tmy. ©)
TIpOnONBHbIH  CHBHI  YMEHBIITCS TpPHMEPHO B

(;—7=1,4pa3a.

AN T dE AMRANE
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TloncTaBuM ypaBHEHHBIE 3HAY€HHS YIJOB M IUTHH
swi, BhIYMCIAeMble 1O Qpopmymam (6) u (7), B
‘Sepuyst (1) 1 (2). B pesynsrare nomydum

2n+3

m2
m,, =2mp = Yy W+O,5nm§ 8

s s 18(4mp* —0,5nm3) ®
T my (n+3) .

3uas mp W 3anaB mg M my, 1o Gopmynam (2),

“5) # (8) MOXHO BBIYHMCIATB NOMYCTHMBIE IIHHBI
#0308 L pH pa3sHOM YHCIIE CTOPOH 71 WM I0MyCTHMOE
SECIO CTOPOH B X0ZaX pasHOH anunel. Hampuwmep,
JPH HCIIONB30BAHHH IS IMPOJIOXEHHS TEOONHTHBIX
S0J0B  OIEKTPOHHBIX TaXEOMETPOB C TOYHOCTBHIO
WSMEDEHMH [UTMH JMHUE my; =5 MM H yrioB mg =

235 o0ecrieYeHHs ONMPENCNCHHs CDEJHHX KBaapa-
TWHEECKMX OMHMOOK IIOJIOXKEHUs TOYEK X0 mp=0,05 M
‘% suucautene) m mp=0,10 M (B 3HaMeHaTene)

SO3MOKHBIC JJIHHBI XOJ0B M KOJIHYECTBO CTOPOH B
SEX MpEeJCTaBJIEHE B TEGHHHE.

JTHHBI X0/I0B IIPH PA3HOM YHCJIE CTOPOH

n 5 10 15 20
Lxvno(2) | 3,6/72 | 2,856 | 2,4/48 | 2,1/4,2
-
. Lxmmo(5) | 3,8/7,6 | 2,9/58 | 2,4/4,9 | 2,1/4,3
Lxvmo (8) | 4,4/88 | 3,4/6,9 | 2,9/59 | 2,6/5,2
TIpoBenieHHEIE  HCCENOBAHMSA  IIOKA3BIBAIOT, UTO

SpuberaTh K BBINOJIHEHHIO JONOJIHUTEIBHBIX JTHHEHHO-
JTIOBBIX M3MEPEHHH B TEONONMTHBIX XOZaX CIEAyeT B
WCEIOYUTENBHBIX CITYYasX, ¥ TO IPH HeGOMbIIOM YHCie
STOPOH (210 MATH), HOO CYLIECTBEHHOTO MOBBIMIEHHS JIHH
H0J0B HE yIaeTcs TOOHTHCS.
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AnpiopHa ouiHKa TOYHOCTI TeoXOMTHHX XOxiB
MiJ 4aC BUKOHAHHSI 101aTKOBHX JIiHii{HO-KYTOBHX
BHMIpIOBaHbL
M. Bpuns, H. Boromornoa, B. Isanos, 0. Illep6ax

Orpumani  popmymn  obunmcienns — cepeauboi
KBaJ[paTHYHOI MOXMOKH MOJNOKEHHS KiHHEBOi TOUKH
XOLy i MOBXHHH XOmy IiJ 4ac BHMIpIOBaHHS HO-
MaTKOBHX KyTiB 4epe3 TOYKYy XOAY, YTBOPEHHX
HaNpsAMKaMH Ha HACTYNHi 32 CYMDKHHMH TOYKaMH
XO/ly BEPWIMHH, i BiANOBINHMX JOBXHH CTOpiH, a
TaKOX AIKIIO JiHifHO-KyTOBi BHMipIOBaHHS BUKOHAHI
Ha KOXHIH TOYNi X0y Tak, IO yTBOPIOIOTH “INaHLI0-
JKOK TPHKYTHHKIB”.

ANIPHOpPHAsi OEHKA TOYHOCTH TeOJ0IHTHBIX
XO/I0B IPH BBINOJHEHHH JONOIHATENbHBIX
JIHHEHHO-YTJIOBBIX H3MepeHHit
M. Bpbttb, H. Boromornosa, B. Msanos, 0. IllepGax

Monyuensl  GOpMynsl  BEIYMCTEHHS — CcpeaHei
KBaJ[paTHYECKOH OMMOKH IMONOXEHHS KOHEYHOH
TOYKM XOJa M JIMHBl XOJAa IPH H3MEPEHHH J0-
TIOJHUTENBHEIX  YINIOB 4Yepe3 TOYKy Xxoza, obpa-
30BAaHHBIX HAaNpaBICHUAMH Ha ClIeAylOmHe 3a
CMEKHBIMH TOYKAMH XOJa BEPIIMHBI, M COOTBET-
CTBYIOIIMX [JIHH CTOPOH, @ TAK)KE KOTJA JIHHEHHO-
YIJIOBBIE M3MEPEHHS BBINOJHEHBl HAa KaXIOH TOUKE
Xoma TakuM 06pasoM, uTO 0GpasyloT “memnouKy
TPEYTOIbHHKOB”.

The a priori estimation of precision theodolite
lines when you run additional linear and angular
measurements
M. Bryn, N. Bogomolova, V. Ivanov, Yu. Shcherbak

Obtained a formula for calculating the mean square
error of the provisions of the endpoint of stroke and stroke
length when measured more angles through the point of
turn, formed the directions on the following adjacent
points progress vertex and the respective lengths of the
parties, as well as when linearly-angular measurements
are made at each point in the progress so as to form a
“chain of triangles”.




