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CUPOCKONUYECKO20 UHKIUHOMEmMpPpA no Kypcy u O6yCJ106Jl€HHa}Z Y2l0oM OMKIOHEHUA I’lpO@OJleOlZ
OCU UHKTUHOMEmMpPAa om eeoepaqbuqeacoeo Mepu()uaHa.

Bompocsl moBbIIEHHUS] 3KOHOMHYECKOW (-
(DEeKTHBHOCTH CTPOUTENBCTBA HOBBIX CKBAKUH H
OypeHnst OOKOBBIX OTBOJIOB M3 CKBa)KHH CTaporo
(doH1a TECHO CBA3aHBI C TOYHOCTHIO METPOJIOTHYE-
CKOro 00ecreueHnsT MHKITMHOMETPUYECKUX H3Me-
peHuit. B cBsi3u ¢ M3MEHEHUEM TEXHOJOruu Oype-
HUS, YBEIMYEHHEM CTOMMOCTH OYpOBBIX paldoT,
MPaBOBBIMH TPOOJIEMaMH, CBSI3AHHBIMU C UCIIOJb-
30BAHUEM OTBEJICHHBIX YYaCTKOB 3€MJIM, U T.J. I10-
CTOSIHHO YXECTOYaroTCsi TpeOOBaHUS K TOYHOCTH
npuOOpPOB, MpeTHa3HAUCHHBIX JJIS1 U3MEPEHUS Tpa-
€KTOPHH CKBaXKUH.

HNHCcTpyMeHTaNbHbBIE TOIPEIHOCTH CKBAYKHH-
HOM MHKJIMHOMETPUYECKOW ammapaTypbl B 3HA4YU-
TEIBHON CTENEHU OINPEAEIAIOTCS Ka4yeCTBOM MET-
pOJIOTMYECKOro  O0eCredeHHss Ha  yCTaHOBKax
MIPOCTPAaHCTBEHHOI opueHTanui [1, 2].

OcHOBHAaA YacTh

Paccmorpum BiMsSIHHE OpHEHTALMU H3MEpU-
TENBHBIX OCell MpHOOpa Ha ero MOTPEHIHOCTh Ha
[IpUMEpPE TPEXCTEINEHHOW KOPPEKTHPYEMOW T'HpO-
BEPTUKAJIM, COAEPKAILEH POTOP C KUHETUYECKUM

MOMEHTOM /1 , YCTaHOBIICHHBI BO BHYTpEHHEH
paMKe KapJaHOBOIO IIOABECa, BHYTPEHHIOIO
PaMKy, YCTAHOBJIEHHYIO BHYTPU HapYyKHOU paMKH,
OpPUEHTUPOBAHHON TaK, 4TO OCh HAPYKHOH paMKH
[IOBEPHYTAa OTHOCUTEIBHO HAMpPAaBJICHUS 3EMHOIO

MepHanaHa Ha yron X, .

Ha pucynke 1 cucrema koopmunatr OXYZ
CBA3aHa C 3EMHOW TIOBEPXHOCTHbIO, OCH €€
OPHCHTHPOBAHbI CIIEAYIOIUM obOpa3oM: ock OZ
pacmoiokeHa B IUIOCKOCTM  TOPU30HTa U
HampaBiieHa BIIOJNb Treorpaduyeckoro MepuanaHa
Ha ceBep, ock OX pacroiokeHa B IUIOCKOCTH
TOpU30HTa M MepneHaukynapHa ocu OZ, ocs OY
HampaBlieHa TI0 BEpTUKAIM MecTa, CHCTeMa
koopauHat OX,Y1Z; omnpenenser HadaIbHYIO
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OpPHUEHTALIUI0 TUPOBEpTUKaAIN; ochb OZ; coBHazaer
C HaIlpaBJIEHHEM OCH HapyKHOH pamku, ocb OX|
HalpaB/ieHa BJIOJb OCU BHYTPEHHEW paMKH, OCb
OY, — HampaBieHa BAOJIb BEKTOpa KMHETUUECKOI'O
MOMEHTa TIMpOCKOIla B HayaJbHbII MOMEHT
BpeMeHH, ocd OENG KECTKO CBsA3aHBI C

THPOCKOIIOM. YTJIBI OTKJIOHEHHS THPOCKOMa: BO-
KpYT OCH HapyXKHOH paMKH — O, BOKPYT OCH BHYT-
peHHel paMKu — [}, CKOPOCTH INPELECCUH poTopa

TUpoOCKoIIa: o — yrioBasAa CKOPOCTL IPEHECCUU

BOKPYT' OCH Hapy)KHOH paMku, [3 — yrioBasi CKo-

POCTh TPEIECCUH BOKPYT OCH BHYTPEHHEH paMKH.
[Ipoexuny ckopocTH BpalieHHs 3eMiIM Ha OCH
TUPOBEPTUKAIH:

Q,, =Q;sin ¢ |
Q,, =Q;cos @ )
rae ), — NIpOEKUUs YIrIOBOH CKOPOCTH Bpalle-

Hust 3emin Ha ock OY ,€);, — npoekuus yrioBoit

ckopoct BpameHust 3emian Ha ock OZ ,0
reorpaduyeckas IMMpoTa MecTa.
[Ipoekuny yriaoBoil CKOPOCTH BpalleHHs 3eM-

qm Ha ocu cucrembl koopauHat OX|Y,Z, zamu-

uryTcs ¢ yueroM (1) B Buge:

. 1
Q,y =—€Q;cos ¢sin X, M
Qw] =Q,sin ¢ )
Q,, =-Q;cos ¢cos X, (3)

rie Q3Xl — npoekiust €2, Ha ock OX|, Q3Yl
npoekumst €); na oce OY); €, — mpoekums ()

Ha oce OZ, .
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Pucynox 1 — OpueHranus cBI3aHHOU U U3MEPUTEITHHBIX
CHUCTEM KOOpIUHAT

oV

Pucynok 2 — Cuctema koopiuHaT, CBsI3aHHAS C
BEKTOpaMH MOMEHTOB CHJI 1
KUHETUYECKOT0 MOMEHTa THPOCKOIIa

Hanpapistomuye KOCHHYChl CUCTEMBI KOOPIU-
Hat O&ng B cucreme koopaunat OX,Y,Z, npen-

CTaBIIeHbI HUKe (Tabmumna 1).

C nomompo pucyHKa | ©  TaOIMIBI
HATPaBJISIONINX KOCUHYCOB OINPENENTUM TPOCKIIUH
VIJIOBOW CKOPOCTH BpalleHHWsl THUPOCKONa Ha
cBsi3aHHBIe oc O&NG :

0g = ﬂ — Qg sin ¢cos Xy cos a + Q5 sin ¢sina, (5)

op = Q3 sin d)sinXO sina sin §+

6
+Q3 sin ¢eosa cos f+(Q5cos deosX y +a) sin f3, ©)
o, =—Q4 sin ¢sin X sina sin - o
+Q; sin ¢cosa sin S+ Q;cos ¢eosX ) +a cos B

VuuteBasgs TO, 4T0 O U [} — Maible, B

BeIpakeHusix (5), (6), (7) Oymem cuuTaTh, 4TO
sina=o, cosa=1, cosp=1, a uneHamu
nopsizka  o-fB, Q;-a, Q.-f, o-f MoxHO
npeneopeub. Torma Beipakenus (5), (6), (7)
MPUMYT BUJL:

a)g zB—Q3 sin qbcosXO, 8)
op zQ3 sin d)ﬂ,
oy :o'c+Q3cosd>COSX0. 9)

Ha pucynke 2 wu300pakeHbI  CHCTEMBI
koopauHat OXYZ u OEng, a Tawke HPOEKLHUH

BEKTOPOB MOMEHTOB CHJI Ha CBSI3aHHbIE OCH &NG,
rae H — kuHeTHYecKkuii MOMEHT MMpOCKOMa, O U
B — cxopoctu npeueccuu otHocuTenbHO oceit OZ,

u Of; O, O, O

YIJIOBOM CKOPOCTH Ha cBsizaHHbIE ocu; Ko, Kfj —

— TIPOEKIMH a0COIIOTHON

MOMEHTBI CHJI paJdaibHOM Koppekimu;, K —
KO3(@HUIIMEHT TMepeaaurl CHUCTEMbl paJuaibHON

koppekunn; Kgd u  KgB — MomeHTBI cHi
Bs3KOocTHOro Tpermst. Hwog u  Hof -

rupockormmueckue MomeHthl. CormacHo [3, 4],
OIMUpasicCh Ha MPEIECCHOHHYI0 TEOPHIO THPOCKOIIA,
MOJIYYMM YPaBHECHUS IBHOKCHUS:

Hoc + Ka — Kgff =0, (10)
Hoé + Kf — Kga =0.

Tabauua 1
Tadauua HanpaBJAsSIIONIMX KOCHHYCOB
Ocb KoOpAMHAT OX, 0y, 0z,
Og, cosa sina 0
On, —sina.cosf cosa.cos 3 sin o
Og, sin o.sin 3 —cosasinf cosf

96

ITpuGops! n meroxs! u3Mepenuid, Ne 1, 2010



Memoowot uzmepenuil

C yuerom (8), (9) cucrema (10) 3amummercs B
BHJIC:

Hd + Ka — Kgff =— HQ4c0s $c0s X,
. 11
Hp + KB — Kga =HQ3sin $COS X ). (b

3anuiem cuctemy (11) B onepatopHoM BHE:

HPa + Ko — KgPp =—HQ3cos ¢$Cos XO’

12
Kga + (HP+ K)p—=— HQ3sin ¢cos X (12)

0

rae P — oneparop auddepeHupoBaHus.
Pemas cucremy (12) otHocHTensHO O U J3,

MOTYYUM:
2
oo -H PQ3cos d)COSXO - HKQ3cos d)COSXO .
(H*Kg?)P* +2HPK+ K
KgPH23sin $Ccos X, 0

+

(H*Kg*)P* +2HPK + K*

(13)
P H?PQysin gcos Xy + HKQy sin ¢eos X, N
(H*Kg?)P* + 2HPK + K*
KgPI—Q3 CcOS pCOSX, 0
(H*Kg*)P* + 2HPK + K*

HockombKy Q5 cos ¢cos X, B Q4sin ¢cos X, —

MoCcTOsIHHBIE, MH(depeHTnaTbHBIE YPaBHEHUS JUTS
omnpeseneHuss Ol U 3 MOKHO 3aIicaTh B BUJIE:

(H? + Kg?)é + 2HKG + Ko =

14
= HKQ3cos $Cos XO, (14
(H? +Ke*)p+2HKB+ K2 = (15)
= HKQ3sin ¢ Cos XO.

Obmme pemenuss ypapaenus (14) u (15)
HUMEIOT BUJI:

HQ3cos dcos X

a=Ce" +Ce — < 9 (16)
HQ ., sin pcos X
B=Ce" +Cet ——3 < g (17)
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rae
HK K> k2 (18)
o =- + - .
e ng (H2 + ng)2 (H2 +Kg2)2
B ycranoBuBLIEMCS pEKUME:
HQ,cos ¢pcos X
3 0
o =— , (19)
ycm %
HQ , sin ¢pcos X
3 0
Byem =— O (20)

K

W3 Bepakenuit (19), (20) cremgyer, 94T0 yXon
THPOCKOIIa OT BpalleHHd 3eMJIM MPH MOCTOSHHBIX

H, Q,, ¢ u K onpenensierca yriom
OpHCHTAI[MH OCH HAPY)XKHOM pPaMKH THPOCKOIA
OTHOCUTENBHO Teorpadudeckoro mMepuanana X,
KOTOpPBIIl HE OMpEIEIeH B CiIydae MPOM3BOIBHON
OpHEHTAIHN ocH HapY)KHON PaMKH.

CHCZIOBaTeJIBHO, FI/IpOCKOHI/I‘IeCKHﬁ WHKIMHOMETP
IIprU MCIOBbITAHUAX HYXHO OPUCHTHPOBATH Tak,

uT00BI yron X, =0.

[To3TOMYy THpPOCKONMYECKUI HHKIMHOMETP
MpH TPOBEACHUH KAIMOPOBOYHBIX HCIBITAHHIX
HEOOXOJJMMO OpHUEHTHPOBATH 110 MATHUTHOMY KOM-
nacy ¢ y4eroM MarHuUTHOro ckioHeHus Ap [5].
Torma MCTUHHBIA KypC IPOAOIBHOW OCU TMPOCKO-

IMUYECKOro HMHKIMHOMCETpaA Wéﬁb ONpEaACINTCA

BBIPAKCHHUEM

v =y +Au, (21
ucm mae

rae \,,; — MarHMTHBIH KypC, AP — MarHUTHOE

CKJIOHEHHE.

Ecnu  mponmosmbHass  oCb  MHKIMHOMETpPA
BBICTaBJIEHA MO0 MAarHUTHOMY MEpUAMaHy, TO
BbIpakeHue (21) Oyner uMeTh BU:

T (22)

ucm

a Beipaxkenus (19), (20) npumyT BUA:

HQ ,cos pcos Au
3
Qo = — : (23)
yem %
HQ ,5sin ¢pcos Au

S M (24)

B yem %
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B stom cinydae oy ¥ [, — HOCTOSHHBIC Be-

JIUYUHBI, KOTOPBIE MOTYT OBITH CKOMIICHCHPOBAHBI
B IIporpaMme KaarnOpOBOYHBIX POBEPOK.

BriBoabI

IIpy npou3BOJIIBHON OpHEHTALlMK TMPOUHKIIN-
HOMETpa 10 Kypcy BO3HHKAET OIMOKa THpOnpuoo-
POB, 00YCIIOBIICHHASI IPOU3BOJILHBIM YTJIOM OTKJIO-
HEHHs TPOJOIBHON OCH THPOMHKIMHOMETpa OT
reorpaduyeckoro mepuanana. Cucrema craOuIiIu-
3allMd THUPOMHKIMHOMETpa IO Kypcy, BKIIOYa-
ollasi TUPOKOMIIAaC M MPUBOJ, MO3BOJISIET aBTOMa-
THYECKH CTaOMIIM3UPOBATH THPOWHKIMHO-METP B
HanpaBJIeHUH MATHUTHOTO MEPHIMAHA, & C yYETOM
MarHUTHOTO CKJIOHEHHS OCYIIECTBUTH CTaOMIIN3a-
U0 B HAIMPaBICHWU TeOrpauueckoro MepHIu-
aHa.

IIpumeneHnre HU310KEHHONM METOJUKHU I03BO-
JIUT MHHHMH3MPOBATh OIIMOKY THUPONPUOOPOB,
00YCIIOBIICHHYIO TIPOU3BOJBHBIM YTJIOM OTKJIOHE-

HUS TIPOIOJILHON OCH MHKIIMHOMETpA OT reorpadu-
YECKOro MepuraHa.
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Tsvetkov G. A., Balueva N. J. , Kostitsyn V. L.

Precision improvement of measurement assurance for directional survey measuring

The possibility of the improvement of the gathering the reliable information about the directional survey

measurements is considered.

The gyros errors due to the free orientation of the gyro inclinometer and the axis angular difference with

geographic meridian are estimated.
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