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0 NPOTPAMMHUPOBAHHUU I'EO IE3UYECKUX HABJIIO IEHUH 3A OCAIKAMU
UHXKEHEPHDIX COOPYKEHUHA

Maxanada cunammanzan epekuesikmepine Kapamachiay, oadapost sepimey bapsICbIHOA KYPOLILIMObIK HCalli-KyTioi
natidanany yoepicinde Gonxeay dneacaisii, 2e00e3uUAnsIK, bazoapramandy maciii 60tbIHUL UHICeHEPTIK KYPBLILIMOADBIObIH
we2indine pi MeH KeldeHeH KO32anybin BaKbUlanbIN MANOAHAObL

Tyiiin  coesdep: HCAVBIH-WIAMBIHHGIN,  UHMCEHEDIIK — KYDbLILIMOAPOSIH, KYPOILIMOApOsIH  Kylin — Bomxcay,
bazoapramancy, 2eo0e3uUANbIK OAKbLICLY.

B cmampve npoananisupoeanst 6oNpocsl Memoooe NPOoZPAMMUPOSUHUA 2e00e3UYecKUX Habmode il 3a ocadKamul u
2OPUSOHNCUIBHBIMU CMe HIEHUAML UHHCEHEPHBIX COOPYHCEHLIE], KONopble, HeCMONPA Hdl ONMe YeHHbIe 0COBeHHOCNIL, HAXOOAN!
HpUMeHeHYe nPU U3VYHeHUU 1 RPO2HO3UPOSAHUL COCMIOAHNA COOPYICEHLTI € Hpofecce UX IKCRAVANICLL.

Kmouespte cioeqa: HaBMOOCHUA 30 OCAOKAML, UHMCEHEPHbIE COODVICeHUA, NPOZHOZUPOGHLE COCNIOAHUIA
COOpYICeHUEl, NPOZPAMMUPOEaHLE, 2e00e3udecKle HabIooeHA.

In the article questions of methods of programming of geodetic observations of precipitation and horizontal
displacements of engineering structures are analyzed, which, despite the noted features, find application in studying and
forecasting the state of structures in the process of their operation.

Keywords: observation of precipitation, engineering structure, prediction of the state of structures, programming,
geodetic observation.

B mHayuneix paborax, ONMyOINKOBAHHEIX B 0GOCHOBAaHHSA  IHKIHUHOCTH Te0Je3HUecKHX
TeoJle3NUecKOil W  CIENHATHHOH  IHTEpaType, HaOmrofleHuii  3a  ocajKaMH  HHKEHepHBIX
TMOKA3aHEl IHKITHYHOCTH HATYPHBIX coopykeHmii. ECII TIpH 3TOM OpPHEHTHPOBATHC S
HaONroIeHHil 3a JedOopMAIUSIMH HHKEHEPHEBIX Ha BETHYIHY OCAJIKH, TO OHA PA3NIHUHA B PA3HEBIX
COOPYXKEeHHIH Teofie3MUeCKHMH MeTOJaMH, OHO TOUKAxX OJJHOTO HWTOr0 K€  COOPYKEHHA,
OCHOBEIBAETCI Ha HCIOIL30BAHHH OJHONH H3 Heollpe/leIEHHA KOHEUHAsS BeMUHHA W  HE
BETHUHH: OCaaKH, CKOPOCTH OCaJKH, H3BECTHO BPEMS ee JOCTIHKEHH.

TOUHOCTH W3MEPEHHUH OCaJKH, BPEMEHHOT O ITpoH3BOACTBO Teo/ie3HUeCKHX HAOTIOIeHHIT
HHTEPBAIA, BpEMEeHH Off XapaKTepPHCTHKH yepes paBHEIE HHTEPBAIBI BpEMEHH,
cryJaitHoit ¢yHKIHH H T.1. Takne IMOAXOIBI K NMpeTycMOTPeHHEI B 3(Q(PeKTHBHO TOINRKO B
PeIIeHn 0 paccMaTpHBAaEMOT O BOITpoca HaualbHEIE TOJABl OSKCIDIYaTAllHH WHXEHEPHOT O
CBHJIETENHCTBYIOT O HEOJHO3HAUHOCTH PACcUETOB H COOPYKEHH, T.K. B 3TOT IEPHOJT T 0 e OpMAaIH s
CPOKOB, CIEJIOBATENFHO, H PACXOJIOB CPEJICTB Ha CYIIECTBEHHO W3MeHseTcd 3a XapaKTepHBIe
TMPOH3BOJICTBO  TeOJ[e3NUeCKHX  HAOII0 IeHHid, NMPOMEXYTKH BPEMeHH, Korjja O0IHO TpeGyercs
YCTAHOBIEHHS IOJXOJAINET0 BHAA (YHKIHH, JeTaTbHO TPOCIENNTh €€ IBONIOIHIO, TaK Kak
OITHCHIBAIOII[ET O TpoIecc OCaJIKH Tela 3TO TpeOoBaHMe, KaK MPABHIO, BEIJIBHTAET B
PA3THUHBIX HHKEHEPHBIX COOPYKEHHII. HayalbHB e TOJBI AHKCIUTYATAIFH WHKEHePHBIX

B 3ToM nerxko MOKHO YOeAHThCH, CcJieaB COOPYKEHHH BeCTH HaONIOJIeHHE C JIOCTATOUHO

aHAJTH3 ONHCAHHBIX  BEIIIE  CIyYaeB  JUIS MaTKIM BpeMEHHBIM HHTEPBAIIOM. B IOCIEyIoIIHe
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rofpl 3KCIUIyaTallHH, 3a XapakTepHbBle BpeMeHa
BEIHUHHE, XapakTepH3yloImHe AedopMamHIo
COOPYKEHHH MeHAHTCA Malo, [IeTalbHOE
nmpeAcTaBRIeHHe HX Xoja He TpeOyerca[l, c.18].
ITostomy Ha IIPaKTHKE HCCIeJOBaHHT
med opMartHn COOPYXK eHHH Treoe3nyecKHe
HaOMroleHHs BeIyTcA ¢ OONBIIHMH BpeMeHHBIMI
HHTEepPBAIaMI, He COOTBETCTBYIOLLIFIMH
TpeGOBaHM M TOUHOCTH.

Hcnonn3oBaHHE IIpH YCTaHOBIIEHHH
IUKIHYHOCTH HaOMIOAeHHH CKOPOCTH OCaJOK,
IIpoTeKaroleil IT0-pasHoMy IS OTHEeIbHBIX TOYEK
OJHOTO H TOIO K€ COOPYKEHHS ABIAFOIIeiicA
dyHKmmelt RYX HeONpeAeléHHEIX  BeIHUHH
OCaJKH B Hayalle H KOHIle BpeEMEHHOI O HHTepBala
TaKkxe SBIAETCA CIOpPHBIM. CleJOBaTelbHO,
TOUHOCTh TeOoJle3HUeCKHX HAOIOJeHHI MOIKHA
OCTAaBaThbCAd Ha BeCh IEPHOJ IKCIIyaTalHH
COOPYXEHHI, HE3aBHCHMO OT HHTEHCHBHOCTH
OCAJKH H IO €€ BelIHYIHEe MOKHO OyHeT CYIHTh
00 H3MeHEeHHH CTEIEeHH medopmarrion
COOPYXEHHI H €CIH OHa COH3MEpPHMA C
TOUHOCTBIO, TO CJelaTh IIPENIIONOKEHHE O
BO3MOXKHOI CcTaOMIH3aIHH COOPYKEHHI H
TMIPHHATH PellleHIe O MTpeKpalleHH HAGI0 IeHHIt.

Pacuér mepHOIHYHOCTH H JaThl IIPOH3BOJCTBA
Teofle3NUecKHX HaOIIOJMeHHi II0 METOJHKAM,
OIIFICAHHBIM BBIIIE, CBA3AaH C HEOIPEJeIeHHOCTHIO
KOITHYECTBA H BpeMEHH IIPOH3BOJICTBA
Treofle3HYeCKHX H3MepPeHHH 3a KakJoH H3 Mapok,
YCTAHOBIIEHHBIX HA OJHOM H TOM K€ COOPYKEHHH.
B TO Xe BpeMsi BHIIONHEHHE IeOJe3HYECKHX
HaOmrofleHHil B 3aJjaHHEIE CPOKH uepe3 pPaBHEIE
HHTEPBANEl BPeMeHH TaKke He OIPaBlIaHO, T.K. B
IIepBEIE TOJIEI 3KCILIyaTal[HH OCHOBAHHAI
TIOJIABILAIOIIETO OOIBIIHHCTBA HHKEHEPHBIX
COOpYKeHHIT Oollee IMONBePKEHEI K Jed) OpPMAITHIM,
4eM B IIOCHeIyloIlHe Tofpl. B 3TOM HeTpyIHO
yOemHThCA, CpaBHHBAad IIPHPAINEHHI OCAJOK,
BERIUICIEHHEIX TI0 (opmymne (1), rAe cKoOpocTh
OCaJIKH yGObIBaET o 3KCIIOHEHITHAIBHOH
3aBHCHMOCTH, CIEJOBATETbHO, YTOORI M3MepHTh

PaBHEIe 3HAYeHHS OCAJOK HHTEpBAal BpeMeHH
MekIy IOCTIeJyIOIHMI HaOTIOJIeHISMH MOKHO
YBEIHYHTE.

PemreHne 3THX BOIPOCOB HMeeT BakHOe

NpHKIAJHOe 3HayeHHe, T.K. OT ero pe3ylbTaTa
3aBHCHT yCTaHOBJIEHIE IIPOLECCOB, IIPOTEKAOIIHX
BO BpeMeHH, VTOUHEHIe BHJOB H IIapaMeTpOB
PacyEéTHEIX  (opMyT,  HCIONMB3YeMBIX  [pIL
IIPOTHO3HPOBAHHA BENHYHH, XapaKTepPH3YIOITHX
nedopMalHH I CpaBHEHHE HX C TeOpeTHYeCKIIMH,
HCIONb30BaHHe IIONYUeHHBIX  Ppe3yIbTaToB B
CXOIHBEIX YCIOBHSAX paGOTH JIPYTHX HHKeHepHBIX
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COOPYKEHHI, TIpaBIIbHAL OpraHH3aIHsa
IKCIITYaTalHOHHBIX MEPOIPHATHI IUTAHHPOBAHHE
CHJI H Cpe[CTB I BBOIONHEHHI TeOe3HYECKHX
pabor, IpefynpexaeHIe aBapHIiHBIX CHTyaIHi H
3a0IarOBpeMEHHOE  OIlOBEINEHHE BO3MOKHOCTH
aBapHii.

V, HaKoHell, pacCMOTpeHHE OCaJKH KaxkIoi
TOUKH HH/KEHEPHOIO COOPYAKEHHS KaK pPealH3alHIo
ciyyaiiHoii  QYHKIMH  ToXke  He  JIIIIEHO
HEJOCTAaTKOB, T.K. BPeMeHHBIE XapaKTepPHCTHKH
aroif (QyHKIM B OOTBIIHMHCTBE CIyYaeR He
CTAIMOHApHOE - CpeJHee 3HAUEHHE [ CIEePCHA
ocaZKH MEHTIOTCA BO BpeMEHH OCOOEHHO, KOrZa
3TO  KacaeTcs  HHKEHEPHBIX  COOPYKEHHIL,
HMEIOIMHX Pa3IHUHBIE BBICOTHL IO HCCIENYEeMBIM
CTBOpaM, HapHMep, IO TIpeOHIO IIIOTHH
BOJOX PAHIIIHIL.

CkazaHHOe CBHIETENbCTBYeT O Pa3HOOOpa3HH
METOZIOB  IIPOTPAMMHPOBAHHA  TeOJle3HUeCKHX
HaOMIOAEHM 3aocajKkaMH H TOPH3OHTATHHBIMH
CMEILEHIIMH HHKEHEPHBIX COOPYKEHIII, KOTOPHIE,
HEeCMOTpA Ha OTMEUeHHbIe OCOOEHHOCTH, HAXOMAT
TIPHMEHEHHE IIPH H3YUEHHH H ITPOTHO3HPOBAHHH
COCTOAHHS  COOpPYXKEHHII B  IIpolecce  HX
IKCIIIyaTalHH. B TOMOMHEHHH K 3THM H3BICKaHH M
B JTaHHOH paboTe clelaHa IOIBITKA 0O0OCHOBAHHA
BO3MOKHOCTH COKpAILEHHs 4YHCIA H HaMTydllei

OpraHM3aIMi  IIPH  3aJaHHOM  KOIHYecTBe
reojie3HuecKHX HaGIIIo IeH It 3a CUéT
ONTHMATBHOTO BHIOOpa Y3IOB  HHTEPIONAIIHH
HceneqyeMolf  (YHKIDIH — OCAJKH  Clegyrolmei
pacuérHott dpopmymoit [1, c.19].

S, =S, (1- e™) (nH

Jnd aToro mpeaBapHTeTbHO OOpaTHMCA K pHC.
1, rme cxeMaTHUecKH IUIABHOH KpPHBOH IIOKAa3aHA
TeopeTHYecKad QYHKIIHA OCAJKH HHKEHEPHOTO
COOPYKEHHs, OINIChIBaeMas BhIpaxkeHHeM (1) H
BO3MOKHEIE CIy4aH eé aIlIPOKCHMAIMH KyCOYHO-

nuHeitHEIME GyHEKUIMH S, (f) , IPH YCIOBHH, YTO

TeOJJE3HIECKIIE HaGJ]IOI[e}]II}I IIPOBEOEHEL: a -
YEPE3 PaBHBIE HHTEPBAIILI, T.€.

Atm.f =1;y —t —> const
6 - uepe3 paBHBIE TPHPAIEHHI OCAMIOK, T.€.
Korja AS,__{_ =S, —>const B - TIIpH

paBHOMepHOM TNpHOIKeHHH (yHkm S, (f)
dyrxaniu (1), T.e. Korjga

—ny
Tiv Ti
AS | =— -S | > const (2)
1 +— 2 ti+—
2 2
ITonyueHme HAHOOBIIIX 3HAUEHHIT
OTKIOHeHHH AS | aIIPOKCHMHPYEMEIX KyCOUHO-

TE
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nuHelHEIX GyHKIpnt S, (f) Ha anmpoKCHMHpyeMoit

i T
MONaraTh, YTO OHH SBIAIOTCS JIBYMSA KpaiHHIMH
CIyuUasMH IUIAHHPOBAHMS CPOKOB IIPOH3BOJICTBA
reofle3NUecKHx HAONIOJIEHHI IIPH 3a/]aHHOM HX
KonmayecTBe. [103TOMY B TAaKOM CIyYAeBO3HIKAET
3aJlaua OpraHH3aIHH Teofe3MuecKHX HAOIIO/IeEHHIT,
o0ecIleUnMBAIONMX  HAWJIyulllee  MPHONHKEHHE

bymxumit S, (f) x S, , TomTydeHHEIe NIPH 3TOM
PE3YIBTATEHl  IIO3BOIIT  OOBEKTHBHO  OIEHUTH
mporecc medopMaIH ¢ YUETOM €€ CKOPOCTH,
HHTEPBAA BPEMEHH MeXKTy HAGTIOMEHHSAMH U
KOIMYECTBO HAGTIOMIEHMI, UTO MOXKET CIyKHTH

Ha pasHbIX Yy4YacTKax JaéT OCHOBaHIE

OJHHMM H3 KpHTepHeB ONTHMAIFHOCTH IIPH
HCCIeJOBaHHI reofie3HyeCcKIM MeTOJIOM
nedopmarmu HHKeHePHBIX COOpYK eHHIT,

obecreunBaeT MHHHMYM 3aTpaT IIPH HeoOXOqHMOIH
TOUHOCTH, ITONYYEHHSI IHHAMHYECKOH KapTHHBI
nedopmanHu COOPYK €HII, OIlpe el eHH
HeOoOXOHMOI0 COcTaBa HOOREMA HAOIIO e HIT.

BpaccMoTpeHHOI  3a/aun  KpHBasg  OCAIKH,
OITHCHIBaeMast BRIpaKeHIIEM (1),
AImIPOKCHMIPYeTCS KyCOUHO-THHeHHOH (yHKIHeH
(puc.l) B pe3ympTare KOTOPOrO IIOTy4aercs
COBOKYITHOCTh OTPE3KOB JTHHENHBIX (DYHKIIHI,
JIOMAHOE 3BEHO KOTOPBEIX CTPOHTCA B COOTBETCTBHH
C BEIpaKeHHEM

S"»+| - Sl’ + S;l (£F+I T I,‘) (3)

Kak n Bo Bcex 3ajayax HHTEPIOLIIMH Hac B
IIepBYI0 ouepeh HHTepecyeT TOUHOCTH (POPMyIIEL,
KOTOPYI0 MOKHO IIOBBICHTB, OTKA3aBIICh OT
TpeGOBaHIA paBeHCTBA Y3IIOB HHTEPITOJLIIHIL.

IIpn  BeIGOpe  KpHTepHA  ONTHMAIBHOCTH

npubmrxerns ¢ymxmmt S, (1) x  dymxamu S,

MOKeM HCXOJUTH H3 YCIOBHA, YTO HA JICKPETHOM
MHOXKeCTBe  OTpe3koB  [ab]  MaKcHMAIbHOe

Amax = max[ S, - S, (O]A,

CpeHIE KBaJApaTHUECKHE OTKIIOHEHHA ITPH TaHHOM
HHCIIE Y3IIOB R

OTEIIOHEHHE

B

1 2
EZ[S{; - Sn(t{ )]_A{J. (4)

OBLITH MAKCHMATbHBIMH.

Kpureprii (4) maér HammyullleepHOITKeHHEe H
B cCIyyae IIpHMeHEHHS AaIIpOKCHMHPYIOIIETO
MOMHHOMA  (PHKCHPOBAHHOH  CTelleHH,  T.e.
MOHHOMA PaBHOMEPHOrO IpHOMHAEHII B 3ToM
CIy4aeIporecc ocaJkH HHKEHEePHOIO COOPYKEeHH I
OITMCHIBAETCS TOTHHOMOM n-H CTeIIeHH:

R R e e B 5)
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37ieck 1 — BpeMd HaOIIoIeHHIT ITH HOMep
IIHKIIA, eCTIH H3MePeHH IIPOBOIAT Uepe3 PaBHEIE
MIPOMEKYTKH BpPeMeHH: ao, a1, aa,...3,
K03(pHIMIEHTH YpaBHeHH. BrrumncieHHe
3HaYeHHI K03 IIeHTOR a,MHOTOUIeHa S, H

JanbHelIleepaBHOMepHOe IPHOIH KEHIe K
(YHKIHH 8,<BecbMa TPYIOEMKO.

Kpurepnit (3) m (4) obmagaroT CBOICTBOM
aJTUTHBHOCTH, T.e. CKIIa/IlIBaeTCSa H3
3NIeMeHTAPHEIX 3HAueHHMII TOro iKe KpHTepHS
TTOTyYeHHEX Ha OTAEIBHBIX TOUKAX.

CdopMynHpoBaHHAs BBIIe 33/lauya SBILAETCS
IHCKPeTHOl 3ajayeil ONTHMAIBHOTO YIpPaBIeHHA
3aKMIOYarollelicas B BHOOpe TakHX  Y3IOB

HHTEPITOIAIHH fr-l OGECHeIH[BaIOU_IIIX HaHIydIiee

TTpH OITHK eH e AN TP OKCHMIPYIoIIett KyCOUHO-

nuHefiHoft dyHKIH S, (f) X amIpoKCHMHpYeMoit
S, [2,¢.17]

HOQTOMY OHAa MOAmAéTCA IHIIG YHCIeHHBIM
METOOaM  PEIIEHHA, TPEG}’IOU_IIIM BEBEIYH CIIEHILA

NPHpAINEHNs ocajiH, AS, MpH pasmiuHBIX Al .

[Toryyaemsle IIPH TAKHX 3HAUEHHSIX YpaBHEHHT
THna (3) Ha3eBarTcAd (YHKIHMOHATBHEIMH. B
COCTaB TaKHX YpaBHEHHI OffHA H Ta Ke (PYHKIIHA
BXOIUT IpPH pa3HBIX 3HAUEHHIX apryMeHTOB H
IIOSTOMY HX pellieHHe TpeOyeT IIpHMeHEHHS
MeTOZla  JHHAMIYECKOIO0  IIPOrPaMMHIPOBAHH L,
pazpaboranHoro P.FemmvanoM [2, c.25].

CyImHOCTE 3TOr0 MeTofa OasHpyeTca Ha
HCIIONB30BaHHH CIIeIYIOIEr O TIPHHITHIIA
OIITHMAIBHOCTH, eclm HeKoTOopad

IOCNIeIOBAaTebHOCTh PellleHHil ONTHMANBHA, TO
OTZleNbHEIE TIOCHETYIOIHe peIlleHHd BHYTPH eé

OIITHMATBHEL 110 OTHOIUEHHIO  IIPEJBIAYIIETO
PeIeHHA.
Kpurepmit OIITHMAITb HOCTH 4) s

paccMaTpHBAaEMOr0 HAMH IIPHMepa MOKET OBITH
IIpeacTaBlI€Ha B CIEIYIOIIEM BHIIE:
n S, +8
2 FJ' FJ'+
[A]= Y (Fe

i=0
JUId  HOCTHKEHHS OTOH IelH pPasIoKHM
cllaraeMble IPaBOit YACTH BEIpakeHH (6) K BHY
S, +5, St +St, St, + St 7
acSatS o _Sursny o seesy o (T)

9 i 9 T 9

FA 3 L = L

- S, )* —>min (6)

3
2

i+
2

S
3ameHme 3HaueHnda ¢ymrxampm ¢ (1) co
3HAYEHHAMH e COOTBETCTBYIOLIIXApTyMEHTOB
TIocie npeodpa3oBaHHA IIOTyUeHHOT O HMEEM:
= 1 2 A
i+ —af.
-} o — O

Si

T
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oSN o Ty S F2A
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TO
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S,
OTKyZIa
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e (e e B pese——=if]
k
@®)

Takoe ypaBHeHHE MOKHO 00pa30BaTh H3 JTF000I
COCTaBLAroINell  BEIpakeHHMI (6), T.K. [aTa

HaYalIbHOI'O HaGJIIOII;EHIIjI ti HasHA4Yae€TCiad HIOI

BBIUICIAETCA IO PeKKypeHTHOIl dopmyine (4), IpH
BBHIUHCIEHHH €€ IIepBOrO MHOKHTEII ABIAETCS
OITpe el EHHBIM UHCIIOM 3aJaHHBIM HIH
BRIUHCIAEMBIM IO pe3yIbTaTaM IIpeIpIAYIIHX
HAaOIF0 e I, ITosTomy, pazzenus
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Taxim ob6pazoMm, dopmymsr (10), (11) mpu
H3BECTHEIX 3HAUEHHSX [, &, S, ONMpeIeléHHEIX

10 pe3yIbTaTaM IePBEIX TPEX IHKIOB HAOII0 IeH I
II0 METOJWKE, JalOT BO3MOXKHOCTH PACCUHTATH

TIpHeMIIEMEIe CPOKIL OCYIIEeCTBIEHH I
BCECOCTARIAIONNHE BEIpakeHHA (8 ), MOIyUHM NOCTENYIOMEX ~ IHKTOB  HAGMIONEHWH,  uTO
KBaAPATHO: YPaBHEHHE CIEAYIOMETO BH/A TO3BONAEeT ONTHMAINBHO OPTraHH30BAaTh CPOKH
e il 5 g OCYINECTBIIEHNT KaKJOrO IFIKIA IEOJe3HHUeCKIIX
s 20y *3iq_ 2e -0 (9 HaOMFOIEHIT TIPH 33aJaHHOM HX KONHUeCTBe H
' TOYHOCTH [4, c.31].
Tabmia
T, 1,0 2,3 34 6,1 9,7 20,2
A=5Mm
St 114 208 282 336 370 385
A—3am T, 0,8 1,7 2.8 4,1 5.8 8.2 12,1
St 90 168 235 288 331 361 379
T, 0.4 0,9 1.4 2,0 2,6 3.4 42
At St 53 1,3 148 190 228 261 290
T, 5.1 6,2 7.5 9.3 11,8 16,3
St 316 338 355 369 378 38

Jng WDTFOCTPAIH BO3MOKHOCTH IIPAKTHUeCKOH peaH3alliii H3TOKeHHOH MeTOAHKH HAa KOHKPeTHOM
cIy4ae BOCIIONB3yeMcs IOMyIMITHPHUecKolH (popMymIoli, olTHCHIBarOIIell ITporecc ocajjok IpeGHA INTOTHHEI

KarTacaiickoro BogoXpaHHIIHIIA, HMEIOIIEH BH]T
8. =3851(1—e%%
JaHHvIe 5TOH TaOIHIEI CBHJETENhCTBYIOT, YTO
IIpH aIIIPOKCHMALHH HCCIeTyeMOit
SKCIIOHEHI[HATBHOI (YHKIHH OCAJKI IUIOTHHEL S,
( 1) COBOKYITHOCTBIO OTPE3KOB KyCOYHO-ITHHEITHOH
bymaxumm S, (f) (toe » — uMCIO HaOMFOJIEHHIT) C

MAaKCHMAIBHEIM  OTKIOHeHHeM ][ 5 MM
JOCTATOYHO ITPOBOIHTH 6 ILIMKIOB I'eOe3MYeCKIX
HaOmro/leHHil B CPOKH, OTH3KHEe K TPHBEJEHHEIM B
TepROIl CTpOKe TAaONMIEI C PACHIHPIEOIIHMICS
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(12)

HHTEpBalaMH II0 BPEMEHH H IIOMYUHTBIIPH 3TOM
BEIIMUHHBl OCAJOK IIPHMEPHO IIPHBEIEHHBIM BO
BTOpOIl cTpoke, a IpH A = 3 MM TpebyeTcs
YBEIHUHTh KOMHYECTBO I[HKIOB TeOMe3HUECKHX
HabmromeHmi o 14.

PaccMOTpeHHEII IIPHMED CBHETENCTBYET, UTO
TIpH 3aJJaHHOM KOJIHYeCcTBe HAOIIFOJEHII H IIPH

H3BECTHBIX 3HAYEHHIX Sk H, & TIOTYyUYEHHBIX

TEOPETHUECKHM pvaéTOM HIIH TIIO pe3yllbTaTaM
TPEX ITHKIIOB HaOI0 JIeHIIT OIDICAHHEIM B
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TOSBISETCS BO3MOKHOCTh OPTaHH30BAaTh CPOKH ONpeNeIIOTCS. TApaMeTpsl S, M a (yHKIHI
TPOM3BOJICTBA TTOCTIETYFOTIHX I[HKIIOB ——
Teo/le3MYecKHX HAOTIO/IeHHIT TaK, UTOOBI (PyHKIH S :

2. Tlo momy4yeHHOI (opMyIe TPOTHO3IHPYETCST
TepHOZ, BO3MOXKHOH  CTAOMIIM3AHH  OCAJKH
COOpYXKEHH A, o TOCTHK €HHEO KOTOpOIt
npeionaraeTcd IIpeKpalleHHe TIeoJe3MuecKiX
HAaOIroMeHM.

3. Hasxmauaerca TpeGyemas TOUHOCTh HOOIIee
uucIo HAOMFOJIEHHH, H PACCUHTHIBAIOTCA JATHI

OCaJIKH HAHITyYIIHM obpazoM
AIIIPOKCHMIPOBATACh COBOKYITHOCTBIO KyCOUHO-
THHENHBIX WIH JpPYyTHX (QYHKIEL, JOCTOBEPHO
OIINCHIBAIOIIMX IIPOLlECC OCATKH HHAKEHEPHOI O
coopyxeHHA[4, c.42].

Peammampia pa3paCoTaHHON METOAHKH IIO

PpaIOHATBHOI OpTaHH3aIHHT €0/l 3HUeCKHX
2 , MPOH3BOJICTBA Kak/IOTO IHKIA Teojle3HUecKHX
HaOmoJleHHiT  MOXeT  OCYIIEeCTBIATHCA  IIO B
" " HabmmomeHmt mo gopmynam (10), (11).
cIeTyroIet TeXHONIOTHUeCK O
4. Tlocme oOCyIIeCTBIEHHS KakJOro ITHKIA
ITOCTIeT0BAT eTBHOCTH.

HaOMIO/IeHIT YTOUHSIOTCS 3HA4YeHHsA IlapaMeTpOB
TIOTY3MITHPH e CKOH dopmyme (D) H
paccuHTHIBaeTCa CPOK IIPOH3BOJICTBA
TTOCTIEAYIO U X ITHKIIOB HAOII0 JeHHI.

1. Tlo pe3ynpTaTaM IIePBEIX TPEX ITHKIOB
reofie3HUecKiX HAOMIOJeHHH IIH TeopeTHYeCKH
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Oiimatos Pyctam KamapuuHoB H4
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About programming of geodetic observations of deposits of engineering constructions
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