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Pedepar:

1. PO3BUTOK Cy4acHUX 3aC00iB Ha3€MHOI OpieHTallii TOTpedye BUKOPUCTAHHS Y CBOEMY CKJIaZi FPOCKOIMIYHUX
KOMIIACIB CEPEAHbOI Ta BUCOKOI TOYHOCTI. BUCOKiI BUMOTHY 10 ripOKOMIIACIB Ta ripOTE0I0JIITIB, SIKi
BHUKOPHCTOBYIOTHCSI B CUCTEMaX Ha3eMHOI opieHTallii 06yMOBJIIOIOTh HEOOXiAHICTh POOOTH IIpUJIaLy B yMOBaX
IIOCTYIaJIbHOI Ta KyTOBOI Bibpalii. B Ham yac akTyaJbHUM € po3p0o0Ka HOBUX Ta BAOCKOHAJIEHHS iCHYIOUMX METO/IIB
MiJBUILEHHS TOYHOCTI HA3€MHMX MPOKOMIIACIB. BupileHHs 3a1ad4i MiiBUIIEHHS TOYHOCTI MOKJIUBE SIK
KOHCTPYKTUBHMMU METOJAMHU, TaK i 32 JOITOMOTOI0 32C006iB MaTeMaTnyHOi 06pobKu iHdopmalii, sKka BULaETbCS
MpusaioM. MOXKJIUBICTh BUKOPUCTAHHS aJITOPUTMIYHUX 32C00iB MigBUIIEHHS] TOYHOCTI J03BOJISIE 3HAYHO 3MEHIIUTHU
BUTpPaTHU Ha PO3POOKY Ta BUTOTOBJIEHHS IiPOKOMIIACY, SIKUM 3[IaTHMAI MIPALIOBATH B yMOBaX 30ypeHb OCHOBU.
[IpoBeseHO OIS Cy4acHUX 3aC00iB HA3€MHOTO OPi€eHTYBaHH4, 10 6a3yl0ThCs HA PI3HOMaHITHUX IPUHLIMAIIAX

poboTu. Po3risHyTO riporeoosiTy, CTBOpeHi Ha 6a3i pOTOPHUX ripOCKOIIB, 0COGIMBY yBary MpuIiseHo npuajgaMm i



cUCTeMaM BiTYM3HSIHOTO BUPpOOGHULTBA. [IpOBeIeHO aHali3 MOXKIMBOCTEN BUKOPUCTAHHS iHEpLiaIbHUX
HaBiraliflHUX CUCTEM [J151 BU3HAYEHHS a3UMYTiB. PO3IJIIHYTO ripOCKOMIYHI IpUiIaay, Mo KOMIIJIEKCYIOTHCS 3
CYIIyTHUKOBMMHU HaBiralliflHUMMU CUCTEMaMU Ta OCOOJIMBOCTI iX BUKOPUCTAHHS TP 10YATKOBil BUCTAaBLI].
[IpoBeneHo aHai3 METOiB MiABUIEHHS TOYHOCTI FiPOCKOIIYHUX 32C00iB Ha3eMHOI OpieHTallii Ta oKa3aHo, 110
OJHUM 3 aKTyaJIbHUX IJISIXIB MiIBUILEHHS TOYHOCTI rpOTEO0JIITIB € BUKOPUCTAHHS AJITOPUTMIYHUX METOIB
MigBUILIEHHS TOYHOCTI. [IpoBeieHO aHasi3 MaTeMaTUYHOI MOZEli pyXy YyTJIMBOIO €JIEMEHTY ripOTEOHOJITY,
POBIJISIHYTO MOBHI Ta IIpeLeciiiHi piBHSAHHS pyxy. Po3po6sieHO MOJesb BUXiZHOTO CUTHAy ripOTeooiTy, SKU
Ipaliloe B KOMIIEHCALiIMHOMY peXXuMi. Po3pobiieHo iHpopMaliiiHy MoZesb ripoTeo0 Ty Ha OOMEXXEHO PyXOMii
OCHOBI, sIKa BKJIIOYA€ TMHAMIYHi piBHSIHHS PyXy YyTJIMBOTO €JIeMEHTY, 30BHIIIHI 30ypeHHs, 1110 Ail0Th Ha 00'eKT
IOCJIiIKEeHHS, CUTHAJIY, sIKi GOPMYIOTbCS B JOIIOMDKHUX CUCTEMAaX KEPYBaHHS, HAIJIMIIKOBY iHpOpMallilo, sIKa
HasiBHA B CaMOMY IIpuiafi. Po3po6sieHo KOMILJIEKC IPOrpamMHux 3aco0iB B cuctemi MATLAB Ta nepesipeHo 1oro
aJIeKBaTHICTb BilOMUM T€OPETUYHUM 3aJIeXXHOCTSM. [IpoBeieHO aHasli3 BIJIMBY rapMOHIYHOI Bibpaliii Ha TOYHICTb
ripoTeonoiTy, OTPUMAHO aHAJIITUYHI 3aJIe5KHOCTI BibpallifiHOi TOXUOKM Ha OCHOBI YaCTOTHUX XapaKTEPUCTUK.
[TokaszaHo, 110 BibpalliiiHa I0XMUOKa 3aJIeXKUTh Bifl IapaMeTpiB [Ipuany; HalpsSIMKY Bibpallii i 10J10)KeHHS TOJI0BHOI
oci ripockora BiJHOCHO IJIOIIUHYU MepUZiaHy, aMIIITyJHO-4aCTOTHUX XapaKTePUCTHUK IIPUIaAy, a TAKOXK
aMIUIITYI¥ 1 4aCTOTH NIepEeBAHTaKEHHS! TOUKY MifBicy. [IpoBefeHo aHasli3 BIJIMBY BUIMAIKOBOI Bibpallii Ha TOUYHICTb
ripoTeonoiTy, OTPUMAHO aHAJIITUYHI 3aJ1€’KHOCTI BibpallilHOI TOX1OKY Ha OCHOBI KOPEJISILiHHUX (PYHKLIH.
[NTokaszaHo, o BiOpalliiiHa MOXMUOKA 3aJIeXKUTh Bifl IapamMeTpiB [IpUay; HANPSIMKY Bibpalii, inHamiuHAxX
XapaKTePUCTUK NpUaly, a TaKoX JUCIepcii epeBaHTaXKEeHHs i IepeBakKHOI YacTOoTH Bibpallii TOUKHU miaBicy.
[TpoBeneHo aHasi3 WISXIiB MiBUIIEHHS TOYHOCTI FpOTE00iTiB TPy pOOOTi HA 0OMEXKEHO PyXOMill OCHOBI Ta
3aIIPOIIOHOBAHO BUKOPUCTAHHS METOJy aJITOPUTMIYHOI KOMITeHcallii BibpaliiiHoi noxubku. [IposeseHo
MO/JIEIIOBaHHS aITOPUTMIYHOI KOMIIeHcallii Ha OCHOBI po3po6JieHoi iHpopMmaliiiHoi Mofiesi ripoTeonoiTa.
Po3ryissHyTO MEeTOM BU3HAYEHHS IOJATKOBUX [IapaMeTpiB pyxy YyTJIMBOTO eJIeMEHTY ripoTeonosity. Po3pobsieHo
Ta [IPOMOJIEJIbOBAHO METO/, AU(EePEHLIIOBAHHS CUTHAJY AaTYMKY KyTa, B CUCTEMi KOMIIEHCallilHOrO 3BOPOTHOTO
3B's13Ky. [IpoBeIeHO CMHTEe3 CIIOCTEPEXKyBayda 1151 BUBHAYEHHS! OLiHKM KyTOBOI MIBUKOCTI YyTJIMBOTO €JIEMEHTY
ripoTeonosiTy Ta 06paHo BJIACHI YaCTOTHU CIIOCTEPEXYBAYa, SIKi JO3BOJISIIOTh 3MEHIINTH [TOXUOKY OL[iHIOBAaHHS 3
33/IaHOMY YaCTOTHOMY JiianasoHi. [IpoBeieHO MOJesIl0BaHHSI ajlrOPUTMIYHOI KOMIIeHcallii BibpalifiHoi oxuoku Ha
OCHOBi BU3HA4€HOi KyTOBOI MIBUKOCTI YyTJIMBOTO €JIEMEHTY B a3UMYTi. PO3IJIIHYTO cCcTeMy KepyBaHHSI KyTOBOIO
MIBUAKICTIO 06epTaHHA ripoMoTopa. Ha OCHOBI MaTeMaTU4YHOI MOZeJli pyXy UyTJIMBOTO €JIEMEHTY B
HeripocTabinizoBaHil IIOMMHI pO3pO0JIEHO METOZ, OL[iHIOBaHHS JOaTKOBUX I1apaMeTpiB pyxy. [IpoBeneHo
MOJeJIIOBaHHS Ta BU3BHAUEHO IIOXMOKU OLiHIOBaHHS. PO3p06sieHO po3mypeHy NporpaMHy MoJieJlb IripoTeo0iTy Ta
[IPOBEIEHO MOJEJIIOBaHHS aJIrOPUTMIYHOI KOMIIEH callii BiopalliliHOi MOXMOKY Ha OCHOBI BUBHAYEHUX OLIIHOK NMPU
rapMOHIYHI Ta BUNIQAKOBIY Bibpauii ocHoBU. [IpoBeieHO BU3HAYEHHSI TUIIOBUX ITPUCKOPEHb, IO IiI0Th B MICIISX
BCTAHOBJIEHHS [POTEOOJIITiB allapaTHO-IIPOTPAaMHUM KOMILJIEKCOM B CKJIaJli TPhOX akcesaepomeTpiB. Ha 0CHOBI
CIIEKTPJILHOTO aHajli3y OTPUMaHUX €KCIIEPMMEHTAJIBHUX JAHUX [T0Ka3aHo, 10 B CIIEKTPI Bibpaliii icHyl0Th yacToTH
6JIM3bKi O PE30HAHCHUX YaCTOT KOJIMBaHb YyTJIMBOTO €JIeMeHTY. [IpoBeieHo imiTalliliHe MO/IeIIOBaHHS BILJIUBY
BiOpOIIPUCKOPEHDb Ha TOYHICTh IipOTEONOJIITY. PO3IJIIHYTO KOHCTPYKTHUBHY CXEMY IipOTEO0JIITY 3 KOMIIEHCALITHUM
METOJIOM BUMIpIOBaHHS a3uMyTYy. [IpoaHasizoBaHO CKJaJ, Ta XapaKTepPUCTUKY CUCTeMU CcTabinizalii o6epTiB
ripomoTopy. PO3ryIsiHYTO BUXIiIHI CUTHa/IA CUCTEMU CTabimi3alii Ta IpoBeieHO KOMIIEHCALil0 BiOpalLiiiHOi MOXMOKU

Ha OCHOBI €KCIIEPUMEHTAJIbHUX NAHUX.

2. In the dissertation the following scientific results were received: 1. The method for determining the parameters
of motion of a sensitive element of a gyrotheodolite relative to the main axis - angle and angular velocity on the
basis of information from the system of stabilization of the rotation of the gyromotor was first developed. 2. The
method of determining the angular velocity of a sensitive element in the azimuth on the basis of the state identifier
is developed, the necessary eigenfrequencies are determined on the basis of the analysis of the frequency
characteristics of the sys-tem. 3. The method of algorithmic compensation of a vibration error due to the use of
internal sources of information of the device is improved, and the efficiency of the developed methods under the
action on the gyrotheodolite of the translational vibra-tion, both deterministic and random, is shown. The



practical value of the results obtained is that on the basis of them it is pos-sible to use land gyrocompasses and
gyrotheodolites in conditions of a limited mobile basis, while the possibility of providing the necessary accuracy is
possible. The devel-oped methods for determining the parameters of the motion of a sensitive element of
gyrotheodolite are protected by patents of Ukraine on the utility model. The development of modern ground-
based means requires the use of middle and high-accuracy gyroscopic compasses in its composition. High
requirements for gyro-compasses and gyrotheodolites, which are used in ground-based systems, necessitate the
device to operate in conditions of linear and angular vibration. In our time, the de-velopment of new and
improving existing methods for improving the accuracy of ground gyrocompasses is relevant. The solution of the
problem of increasing accuracy is possible both by constructive methods, and by means of mathematical
processing of information, which is issued by the device. An overview of ground orientation systems based on a
variety of principles is conducted. The gyrotheodolites created on the basis of rotor gyroscopes are consid-ered,
special attention is paid to devices and systems of domestic production. The analysis of methods for increasing the
accuracy of gyroscopic terrestrial orientation methods has been carried out and one of the topical ways to
increase the accuracy of gyrotheodolites is the use of algorithmic methods for increasing accuracy. An analysis of a
mathematical model of the sensitive element was carried out, and it was clear that the precession and full
equations. An analysis of the effect of harmonic vibration on the accuracy of gyrotheodolite has been obtained,
analytical dependences of the vibration error on the basis of frequency characteristics have been obtained. An
analysis of the influence of random vibration on the accuracy of gyroth-eodolite was obtained, analytical
dependences of the vibration error on the basis of correlation functions were obtained. The analysis of ways to
increase the accuracy of gyrotheodolites at work on a limitedly mobile basis is carried out and the use of the
method of algorithmic compensation of vibrational error is proposed. The algorithmic compensation modeling is
carried out on the basis of the developed information model of gyrotheodolite. The methods of determination of
additional parameters of motion of a sensitive element of gyrotheodolite are considered. The method of
differentiating the signal of the angle sensor, in the compensation feedback system, is developed and simulated.
The observed synthesis was carried out to determine the estimation of the angular ve-locity of the sensitive
element of the gyrotheodolite. The system of control of the angular speed of the gyromotor is considered. On the
basis of the mathematical model of motion of a sensitive element in a nongyrosta-bilized plane, a method for
estimating additional parameters of motion is developed. The simulation was carried out. The definition of typical
accelerations in the places of installation of gyrotheod-olite by hardware and software complex consisting of three
accelerometers is carried out. Imitational simulation of vibration acceleration influence on accuracy of gyrothe-
odolite is carried out. The composition and characteristics of the stabilization system of the rotation of the
gyromotor are analyzed. The output signals of the stabilization system are considered and compensation of the
vibration error is made on the basis of experimental data.
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