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Korpa mnorHocTH myHKTOB rocynapcrBeHHol reoaesnueckor cetr (I'T'C) He nocraTouHo,
CTPOSIT CEeTH CrYIIEHUs, KOTOpbIe HCIIONB3YIOT B KAueCTBE HCXOMHBIX MPH CO3IaHUH
000cHOBaHHMS Tomorpapuieckux cheMoK. CeTb Teofe3MYecKHX ITyHKTOB paclojiaraloT Ha
MECTHOCTH COIJIACHO COCTaBJIEHHOMY I Hee MpoekTy. [IpakTrka BBITONHEHHs W3MEpEeHHi
TMOKa3bIBaCT: KakK Obl TINATEBHO HU IIPOWU3BOAWIMCH W3MEPEHUs C NPUMEHEHHEM CaMbIX
TOYHBIX HMHCTPYMEHTOB, NPH MHOIOKPaTHOM HX IOBTOPEHWH BCE YHCICHHBIC 3HAYCHUS
W3MEpSEMbIX BEIMYMH OYyAyT pa3HbIMH, OTJIMYHBIMH Jpyr OT JApYyra, Tak Kak Kaxnjas
W3MEpEeHHas] BEJIMYMHA CONCPKHUT OIMOKY. BenmuuMHBI TOrpemHocTeil reoe3nyecKux
W3MEPEHHH M CIOCOOBI MX TIO[CHETa OMpPENENSIOTCS YCIOBUSIMH, B KOTOPBIX IMPOU3BOMSTCS
n3mepeHst. [103TOMy OHM XapaKTepH3yIOT He TOJIBKO TOYHOCTh M3MEPEHUI, HO M ONPEIENISIOT
YCIIOBHSI, TIPH KOTOPHIX MOTYT OBITH TONYYEHBl PE3YJBTaThl M3MEPEHUH C HEOOXOAMMOM
TOYHOCTBIO. BOT Tmo4YeMy mpu pacCMOTPEHHH BOIPOCOB, CBSI3aHHBIX C OIpPEACIICHHEM
HEOOXOMMMOM TOYHOCTH T'€ONEe3NYECKO M TOHOrpa)MuecKodl OCHOBBI TIPU NPOBEICHUH
M3BICKATENbCKUX paboT, HEeoOXOJUMO 3HAaTh CIIOCOOBI IOZCYETa OIIMOOK W3MEPEHHH |
ONpPEJIENSTh YCIOBHS MX BOSHUKHOBEHHS, IPH KOTOPHIX U3MEPEHUS MOTYT OBITH BBITOIHEHBI C
33IaHHOW TOYHOCTBIO Y C HAaWMEHBIIMMHU 3aTpaTaMu. Y4eT MOTpelrHOCTel MPOM3BOUTCS Ha
OCHOBaHWH TEOPUH OMIMOOK M3MEpEHHs. YMEHBIICHHE BIMSHUS ATHUX OIIMOOK Ha KOHEYHBIH
pe3yAbTaT JOCTUTACTCS B MPOIECCe YBS3KM WM ypaBHOBelmBanus [14]. B manHOlW pabote
yKa3aHbl YCIIOBHSI COOJIOACHNUSI TOYHOCTH TIPOSKTHPOBAHMUSI CETH, OTPAKEHBI PACUeThl OLCHKH
TOYHOCTH HAa PA3NIMYHBIX CTYNEHSAX MOCTPOSHUS, ONpPEIETIeHbl TaKue XapaKTepPUCTHKU
TIOJIO’KEHUS ITyHKTOB CT'YIIEHHsI, KaK CyMMapHasi OlIMOKa UCXOMHBIX JTAHHBIX, BEC M BETMYMHA
obpaTHOro Beca cnaboil CTOPOHBI CETH, TOYHOCTh OA3MCHBIX CTOpPOH, OMMOKa Jorapudma
crmaboii ctoponsl u npyrue. [lo pe3ynpTaTaM OILEHKHM TOYHOCTH IMPOEKTa YCTAHOBIIEH KJIAcc
TPUAHTYJSILIIOHHOM CETH CTYIIICHHSI.

KnaroueBble cioBa: rocynapcTBeHHas TreoJie3MdecKasl CeTb, NMPOEKTUPOBAHUE CETH
CTYILICHUS, T'e0e3NUeCcKoe N3MepeHne, oOpaTHBIH BeC pe3ysbTaTa M3MEPEHHs, TOUYHOCTh
0a3MCHBIX CTOPOH
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If the density of the points of the state geodetic network (SGN) is not enough, then
build a network of concentration, which are used as input to create justification for the
shooting of topographic surveys. Network of geodetic stations on the ground have compiled
according to her project. The practice of the measurements shows that no matter how
carefully the measurements using the most precise instruments, with their multiple
repetition of all the numerical values of the measured values will be different, different
from each other, as each measured value contains an error. The values of the errors
of geodetic measurements and methods of calculation are determined by the conditions in
which the measurements are made. Therefore, they are characterized not only accuracy but
also define conditions under which the results can be obtained with the required
measurement accuracy. That's why when dealing with issues related to the definition of the
necessary precision geodetic and topographic data during the survey work, it is necessary
to know the ways of counting errors of measurement and to determine the conditions
of their occurrence, in which measurements can be performed with the required accuracy
and cost. Accounting errors made on the basis of the theory of measurement errors.
Reducing the impact of these errors on the final result is achieved in the process
of alignment or balance. [14] In this paper, we present conditions comply accuracy
of network design, assess the accuracy of the calculations are reflected in different stages
of construction, as well as identify characteristics such provisions of accumulation, as the
total error of initial data, the weight and value of the inverse weight underdog network, the
accuracy of the basis of the parties, the error of the logarithm of the weak parties and
others. The evaluation of the accuracy of the project have class triangulation network
concentration.

Keywords: State Geodetic Network, design of the network concentration, geodetic
measurement, reverse weight measurement result, the accuracy of the basis of the parties

[Ipu mpoBemeHNM Pa3TUYHBIX TE€OJE3MUECKUX, 3EMIICYCTPOUTEIBHBIX MEpO-
MPHUATUIA Ha OONBIION TEPPUTOPUN HEOOXOIUMBI TOMOTpapuUecKue ChEeMKH, MPOo-
V3BeEHHBIE HA OCHOBE CETH I'e0JIe3NYECKHUX ITyHKTOB, IJIAHOBOE IMOJIOKEHHE KO-
TOPBIX Ha 3€MHOW IMOBEPXHOCTH OIPEENICHO B SMHON CHCTEME KOOPAWHAT, a BbI-
COTHOE — B €AMHOW CHCTeMe BBICOT. Kor/ia mioTHOCTH IyHKTOB IOCYJapCTBEHHON
reonesndeckoit cetun (I'T'C) HEe AOCTATOYHO, CETh CTYMAIOT JOMOTHUTEIHLHBIMHU
MyHKTaMH. BroclnencTBuy oHM MCHONB3YIOTCS B KA4eCTBE MCXOMHBIX TPH CO37a-
HUU ChEMOYHOr0 00OCHOBaHHs Tomo-rpaduyeckux cbeMok [11]. CrymieHue ceTu
HAYWHACTCSI C TAKOTO IMPOSKTHPOBAHUS IMPOJIOKEHUS T'eOJIe3HUECKUX MYHKTOB,
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9TOOBI UCTIOJIB30BAaHUE WX CETH MPHBOAWIO K OoJiee paBHOMEPHOMY pacrpezernie-
HUIO 110 TEPPUTOPUN BIIUSHUS MOTPEITHOCTEH M3MEPEHUH M 00eCreunBaIoO KOH-
TPOJIb BBITIONHIEMBIX Tonorpado-reogesndyeckux paodor [7, §].

Jnst Toro 4To0bl MPOEKTHPYEMast CETh OTBeYaia TPeOOBaHMSIM TOYHOCTH I10-
CTPOCHHS CTYIICHHUS CIIEAYET BBIMOIHUTD CIICIYIOIIIE YCIOBUS:

16.B BBICIINX CTYyNEHSX MU3MEPCHUN (MCXOJHBIX JAHHBIX) BIHUSHHE OIIHOOK
OTPEIeTICHHUS TTOJIOKEHUS ITYHKTOB JIOJDKHO OBITH MAJIO TI0 CPABHEHUIO C OIIMOKA-
MU COOCTBEHHBIX H3MEPEHHH B 3TOH CTYIICHU;

17.PexoMentyercsi, 4TOObI B TIOCIEAYIOIINX CTYMEHIX BIMSHUAE OMMUOOK UC-
XOAHBIX JaHHBIX Ha pe3ynapTaTsl u3MepeHuil He mpesbimano 10-20 %. B Takom
cirydae KodQQUIHEHT obecredeHus] TOYHOCTH «K» MPHU Tepexojie OT OJHOH CTy-
MeHH 00OCHOBAaHHUS K CIACIYIOIUM Moxer ObITh 2,2—1,5 (K=2,0) [10, 15].

18.1IpenenbHas ommoOKa B MOJ0KEHUHM MYHKTA ChEMOYHOTO 00OCHOBAHUS Ag
OTHOCHUTEIBHO MYHKTOB CTapIIMX CTYIEHEH He MoibKHA mpeBbimath 0,2 MM B Mac-
mrale IIaHa Ha OTKPBITOH MECTHOCTH [1] (B maHHOM pacdere paccMOTPEH Mac-
mrad M 1: 500, T.X. OH Jydimie oTBedaeT TPeOOBAHUSAM K TOYHOCTU TOCTPOCHUS
MYHKTOB T'€0/IE3NYECKON CETH CTYIIEHH), T. €.

A, =0,2x500 =100(rm)

B 0 xe Bpemst A, =X m;,, rae t — KOOQHHUIHECHT Hepexoa 0T CPEAHEro
KBaJpaTHYEeCKOro M, K mpexensHomy A;. IIpu IOBepHTENbHONH BEpOSTHOCTH
=090, t =2,0. CnenoBatensHo, CPEAHION KBAJPATHYECKYIO OMIMOKY B IO-
JIO)KEHUH MMYHKTa ChEMOYHOT0 000CHOBAHHUSI MOJKHO MTPUHSTH PAaBHOM

mg =Ag +t=50(mm) [6]
19.1Ipunss, uro mg = Ag +t =50(mm), m,,m,,m, cpenHue KBaapaTHdec-

CKHE OIMMOKH B TOJIOKEHWUW TIEPBOH, BTOPOH, TpeThel CTYIEHU OOOCHOBAHHS,
MPUHSTHIM 3HaUYCHUEM «K», HAXOAUM CPEAHHME OIMOKYU B KAKIIOW CTYIICHH, T.€.

m; = 50(mm),
my, =my+ K =50+2=25(mm), m, =m, + K =25+2=12,5(mm).
[Nomy4yeHnbie OMMOKK UCXOMHBIX JAHHBIX OYIyT MCIONB30BATHCS IIPU OMpere-
JIEHMH KJacca 3anpOeKTHPOBAaHHOW certn. HeoOXOommMo paccumTaTh CyMMAapHYHO

ombKy M B TIONOKEHUU TTYHKTa CheMOYHOTO 00OCHOBAHUS OTHOCUTEIBHO K HCXO/-
HBIM ITYHKTaM TPUAHTYJISIIUK, KOTOPas OMPEACIIETCS 10 clieaytomel Gpopmye:

M = (m)* +(m,)* +(m,)" [4,5];
M =4/(12.5)* +(25) + (50)> =57.28(un)

Cymmapnas ommbka M oTinyaercs OT cpeHel KBajpaTuyeckoi m, Ha 7,28

MM. DTO ¥ €CTh HEyYTCHHOE BIMSHUE OIMOOK MCXOJHBIX JAHHBIX B IIEPBOI U BTO-
poif cTymHsIX, uTo cocTaBisieT 14,5 %. Tak kak 3To 3HAYCHHE HAXOAUTCS B paMKax
PEKOMEHTyeMBIX, KOTJa BIUSHHE OMHMOOK MCXOJHBIX JaHHBIX B MOCIEAYIOIINX
CTYIEHSIX Ha pe3ylbTaThl U3MEpPEHHi He AOKHO mpeBbimaTth 10-20 %, B mocie-
IYIOIUX pacuerax JOMycKaeTcs npeHeOpeysb omMOKaMHu UCXOAHBIX JTaHHBIX.

Jnist OLIEHKM TOYHOCTH TPOEKTa TPUAHTYISIIUOHHOW CETH M yCTaHOBJICHHS
KJacca, T.e. JUIS HaXOXICHHs CPENHEKBajpaTHYecKux ommbok mf u mpf + B,
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BOCIIOJIB3YEMCSl paHee HAWJCHHOW BEIIMYMHON 77, , KOTOPYIO CIENyeT paccMaTpu-

BaThb KaK OIINOKY c1aboit cropoHsl 71, = m,, [2].

Pacuer Tounoctu Benercs o popmyoie:

my, =myx J1+P
rae my,, —omnbka norapudma cnaboi CTOPOHBI CeTH (B eAMHULAX 6-T0 3HAKA);

Mg — NCKOMasl OLIMOKa M3MEPEHHOTO yIJIa.

[Ipu mpoekTrpoBaHNH U 00pa0OTKE HEPABHOTOUHBIX M3MEPEHUH BBOIST HO-
BYIO XapaKTEepUCTHKY TOYHOCTH M3MepeHus — Bec [9].

Bec pe3ynbraTa u3MepeHus p OpeneisioT o Gpopmye:

p=k+o’,
r7ie kK — IPOU3BOIBHO BEIOPAHHOE YHCIIO, HO OHO U TO e IJIs BCEX BECOB, y4acT-
BYIOIIMX B peIIeHUH 3aJauu; o2 — AUCIIepCUs pe3yiabTaTa u3MepeHus. TouHoe 3Ha-
YeHUE UCIIEPCUU o2 HUKOT]a HE H3BECTHO, IIO3TOMY BEC BBIYHCIISIIOT 1O (hopMylie:
p=k+m’, 1.e. npusumaror o?=m?,
rae m — CpCAHAA KBaJApaTUYCCKasd MOTrpCIIHOCTb, MOJYYCHHASA IO JOCTATOYHOMY
YUCITY pe3yabTaToB [3].

ITockonbKy k — MPOM3BOJIILHOE YHCIIO, TO BEC — ITO OTHOCHTENIbHAS XapaKTe-
puctuka ToyHocTH. OHa Jaer MpeAcTaBieHHEe O TOYHOCTH PE3YNIbTaT M3MepeHHs
TOJIBKO IIPpU CpaBHCHHHU C BECOM JIPYTIUX pE3YJILTATOB. Kak BUIHO U3 ONPECACICHHUA
BE€Ca, OTHOIICHUE BCCOB HE HU3MCHACTCA, €CJIM UX YBCIWYUTL WU YMCHBLUINTDH
B OIHO M TO K€ YHCJIO pa3. DTO SABJISAETCS OJHUM M3 CBOWCTB BecoB. Ecnmu nBym
pe3ynbTaTaM U3MEpeHUs COOTBETCTBYIOT Beca:

pl=k+ml*, p2=k+m2*,
TO pa3acirB IIEPBOC paBEHCTBO HAa BTOPOC, MOJIYIHUM
pl+p2=m2’> +ml*;
T.€. Beca JBYX M3MEpPEHHI 0OpaTHO MPOIOPIIMOHAILHEI KBaJpaTaM CPEHUX KBa/l-

paTHYECKUX MOTPEUIHOCTEH ATHX M3MEpPeHUH. ITO PaBEHCTBO BHIPAXKaeT BTOPOE
CBOMCTBO BECOB.

Ilpu k=1, cornacho popmyne p =1+m’, m* =1+ p . Benuunny 1/p Haspl-
BalOT 0OpaTHBIM BecoM [ 13, 16].

Paccmotpum moapoOHee oluH U3 3TanoB OIEHKH MTPOEKTa CEeTH CTYILCHHUS Me-
TOJIOM TPHAHTYJISAIIMH, 3TAll BEIYMCIICHUSI 00paTHOr0 Beca //p ¢i1aboil CTOPOHBI IS
TPUAHTYJISIUOHHBIX ITOCTPOEHUI HA IIPUMEPE CETH CryLIEHUs, IPOCKTUPYEMOM Ha
teppuropun [IpuBomKckoro paiiona ActpaxaHcKoil obiacTu.

Hcxomaple MyHKTHI TPUAHTYISIIMA ¥ UX 0003HAYEHHE:

1 - it Haganogo (2 xiacc)

2 - T 3akyrymHas (3 Kiacc)

3 - ot Unemens Caxapubiit (3 kiacc)

0t 1, OT 2 — IpoeKTUpyeMble TyHKTHI CETH CTYIIEHHS

R = 64% + 5B? + 54% x 6B>

R1=63*+61°+63* x 517
832=2,105544%*ctg 20°31 '=2,105544*2,78=5,85
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01°=2,105544%*ctg 21°26'=2,105544%2,63 =5,54
RI1=585+554+5,85%5,54=22,78

R2= 0’nmli~+ 6?1+ 6’nml * 6%1
0’nmli1=2,105544*ctg 81°10'=2,105544%0,16=0,33
017=2,105544%*ctg 20°08 '=2,105544%2,75 =5,79
R2=0,33+5,79+0,33*5,79=8,03

R3= 621+ 022+ 0°1 * 022

021=2,105544%*ctg 20°26'=2,105544%*2,75=5,79
01°=2,105544%*ctg 26°40'=2,105544%2,02 =4,25
R3=5,79 44,25 +5,79 *4,25 =34,64

ntl

o1l

2
Cxema 1. PacnonojxeHue IMyHKTOB CETH CTYLICHUS

Tabmauna 1
PacuyeT 00paTHOro Beca c1a60ii CTOPOHBI CETH
Koad.
Ne HaszBanmne Cas3yromme JUISI COOTBET-
Tpeyromne- Durypsl Yo Rl. . Ql.
BepH_II/IH yl"J'lBI CTByl-OH_IeI/I
HHUKa
¢Gurypst
1 mrl—3,1 | TPEYroTE 20°31° 22,78 4/3 30,37
HUK 21°26
nrl —mr2 - | Tpeyrons- 81°10°
2 | K 20°08" 8,03 4/3 10,70
B TPEYroJib- 20°26°
3 nr2 —1,2 K 26°40" 34,64 4/3 46,18

OO6patHbIii Bec crnaboii ctoponsl 1/p=2Qi=87,25.
W3 hopmyrib ommiOku Jtorapugma criaboit CTOpOHBI CETH, HAXOAUM COOTHOIICHYS:

my,, =(m, +a)x0,43x10,

rae m,, — ommnbka gorapudma cinaboi CTOPOHBI; @ — JUIMHA C1aboil CTOPOHbI

(yKa3pIBaeTCs B METPax);

my, =(12,5+987490)x 0,43 x 10 = 5,443 (1un)
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Ha ocHoBe HaifneHHOro o0paTHOro Beca ciabOi CTOPOHBI M PAcCUMTAHHOM
omoOKu Joraprdma craboi CTOPOHBI CETH MOACYUTAEM OIMMOKY U3MEPEHHOTO yria:

my=my,, +,/1+P,
my =5,443+9,34=0,52 "

PaccuntaemM TOUHOCTH Oa3UCHBIX CTOPOH, PYKOBOICTBYSCH CIIEIYIOIIIM:
IIpyU YypaBHUBAHUU TPUAHTYJIIAIIMOHHBIX ceren HaxXoOuM IIOIIPaBKU TOJIBKO B YIJIbI
(HarpaBJIeHUSs ), CUNTASL, YTO OA3KCHI HE COJIEPHKAT OMINOOK.

JUtst 3T0r0 He0OX0MMO U3MEPSTH Oa3UCHI C ONPEIEIEHHBIM 3aI1acOM TOYHOCTH:

my+S=m,,+M

9
e M — Moxynb necatuunbx gorapudmos, pasreii 0,434294 x106 [12]
mg = (m,ga X s)+M
mg = (0,05443 x5214,1 0) +0,434294 x106
mg =1+213778

BbiBoa: TOUHOCTH M3MepeHHs 0a3UCOB COOTBETCTBYET TPEOOBaHHSM, NPEIb-
SIBJIIEMBIM K CeTsIM 4 Kiacca.

Ilo pe3ynmpTaTaM BBIYMCICHHHA 3alPOCKTHPOBAHHYIO CETh CIENyeT OTHECTH
K 4 Kjaccy. OTO YIOBJICTBOPSET TPEOOBAHUSM HMCIIOJIb30BAHUS TYHKTOB MOJTyYEH-
HOW TeoIe3nYEeCKOl CEeTH B Ka4eCTBE MCXOJHBIX MPH CO3aHUU ChEMOYHOTro 060c-

HOBaHUS TOMOTPaQUUECKUX ChEMOK U PEIICHHS Pa3IMYHbIX 33724 3eMJICYCTPOICT-
Ba U 3eMJICIIOIb30BaHUS.
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