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bakanop T.O. OnTuMH3anusi reOMeTPHYECKHX
NapaMeTPOB COCTABHOI'0 PE30HATOPA BOJIHO-
BOI'0 TBEPAOTEJIbHOI0 TMPOCKOINA

B pobote npoBeneHoO Hcciae0BaHUE Ul OIpe-
JIEJIEHNs] TeOMETPUUECKHUX IapaMeTpPOB COCTaB-
HOTO PE30HaTOpa BOJHOBOTO TBEPAOTEIHLHOIO
IMPOCKOIA, C LEJIbI0 €r0 MaKCUMaJbHOM BUOPO-
3amuThl. Mcxons U3 yciaoBUM OTCYTCTBHSI B3aM-
MOBJIMSIHUSA COOCTBEHHBIX YAacTOT KoJIeOaHUM
HIOKHUX (HopMm monychepuueckoir 000I0YKH U
KPENEKHOIO CTEP)KHSI IMOJIyYE€Hbl 3aBUCHUMOCTH
JUIs ONIpE/IeIeHNs] KOHCTPYKTUBHBIX I1apaMeTpoOB

Bakalor T.O. Optimization of geometrical pa-
rameters of a compound resonator of the
wave solid-state gyro

In the work the research for definition of geo-
metrical parameters of a compound resonator of
the wave solid-state gyro is carried out, with the
purpose of its maximum vibroprotection. Out-
going from conditions of absence of an inter-
coupling of frequencies themselvs of oscillations
of the lower forms of a hemispherical envelope
and fastening rod the relations for definition of
design data of a resonator are obtained.

pe3oHaTopa.
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HA3EMHA MASITHUKOBA ABTOMATH30BAHA TTPOCKOITTYHA
HACAJIKA JIO TEOJOJITY

IOp'es FO.IO., Hayionanvhuii mexuiunuii yHieepcumem Ykpainu
«Kuiscokuil nonimexniynuti incmumymy, m. Kuie, Yxpaina

YV yiii cmammi npononyemuvcs HazeMHa MASMHUKO8A ABMOMAMU308AHA 2IPOCKONIYHA HACAOKA
00 meoodonima, wo peanizye KOMNEHCAyiuHUuli Memoo SUSHAYEHHs Aa3UMYMa 3 BUKOPUCMAHHAM
CMILIKO20 | HeCMINIKO20 NONONHCEHHS PIBHOBARU YYMIUBO20 eleMeHmA.

Beryn

VY Garatbox ramy3six cy4acHoOi TeXHIKH: OyjiBenbHa, Tipchbka, reoje3nyHa Ta iH.,
4acTO BHUHHMKA€E HEOOXITHICTh TOYHOI'O BH3HAYEHHS a3UMYyTa OPIEHTUPHOIO HAIPSM-
Ky. ICHyI0Ul cCUCTEMU BU3HAUYEHHS a3UMyTa OPIEHTHPHOIO HANPSIMKY (TplaHTyJIsALli-
Ha MEpeka, pI3HOMAHITHI KOMITACH, CYyTHUKOBI CUCTEMHU, TOLIO) B Tii UM 1HIIN Mi-
p1 MarOTh TaKi HEJOJIKU: JOPOKHEUA, HEYHIBEPCAJIbHICTh, HEIOCTaTHS TOYHICTD, HE-
ABTOHOMHICTh, BEJIMKa TPHUBAJIICTh BUMIPIOBAHHS, TOIIO. BUIBIIOCTI IUX HETOJIKIB
no30aBieH1 Ha3eMH1 TPOCKOMIYHI MPHJIaIu OpieHTalii — ripoteooiitu. CydacHi ri-
POTEO0JIITH, PI3HOMAHITHI cXeMH NOOYAOBH SIKMX IpPEACTaBlIeHO B pobdorax [1-3],
3a0€3IMeUyI0Th BUCOKY TOUHICTh BUMIPIOBAHHS a3UMYTa, MOPIBHSHO MMM Yac BUMI-
pIOBaHHS i aBTOHOMHICTb, ajie¢ MalOTh, Y CBOIO Yepry, HACTYIHI HEJOJIKU: MOXKIU-
BICTh 3aCTOCYBAHHS ISl PIIIEHHS BY3bKOTO Jllala3oHy 3ajad, BeJUKi rabaputu 1 Ma-
ca, CKJIaJIHICTh KOHCTPYKIIii TOIIIO.

ITocTanoBka 3aBaaHHSA

[IpoekTyBaHHS TIpOTEOJOJITY B CydyaCHUX YMOBax BUMAara€ BpaxyBaHHs Oara-
ThOX (hakTOpiB. CydyacHH TipOTEONOMNIT, K, HACAMIIEpEa, T€0Je3UYHUI Npua, mo-
BUHEH OyTHM BHCOKOTOYHHM, YHIBEPCAJIbHUM, MajorabapuTHUM, MOOUIbHHUM, Jellle-
BUM mpuiagoM. Tpeba Tako BpaxoBYyBaTd TOM (akT, IO Cy4acHI reoAe3uyHl mpu-
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naau (TaxeoMeTpH, TEO0JIITH, JAJIEKOMIPU TOIIO0) MOXYTh BUKOHYBAaTH (PYHKIIi Te-
OJIOJIITHOI YaCTHUHU TPOTEOI0ITA.

1. Bu0ip cxemu mo0ya10BM NpUWJIaay Ta MePpCNeKTUBH HOr0 3aCTOCYBAHHA

3 METOI YCYHEHHS BUIIEC HaBEJCHUX HEIOJIKIB Cy4YaCHUX TIpPOTEONONITIB OyB
MIPOBEICHUI aHaji3 MOXJIMBHUX TEXHIYHUX PIIIEHb MOOYIOBU YHIBEPCAIbHOI Iipoc-
KOMIYHOI HACaJKW 10 TEOJC3WYHHMX MPUIAJIB, 10 YK€ BUKOPUCTOBYIOTHCS Y BHIIE
HABEJICHUX Tally3sX TEXHIKH.

Hait6inbi it MeTi 3a10BOJIbHSE MajlorabapyuTHA TPOCKOIIYHA HAcajKa /10 Teo-
noJita (abo 1HIIOro reo/Ie3MYHOr0 NpHIIaay, B 3aJ€XKHOCTI BIJ 3a7ad, IO BUPILIY-
I0ThCS), 110 peajizye KOMICHCAIIMHUN METO]] BUMIPIOBaHHS a3UMYyTa 3 BUKOPHUCTAH-
HSIM CTIAKOTO 1 HECTIMKOrO IMOJIOKEHHS PIBHOBArd YyTJIMBOIO €JIEMEHTa, MPUYOMY
BEPTUKAJIbHI OC1 HAcaJKu 1 TEOAOJIITa CIIBNAaJAal0Th, & TOPU3OHTAJIBHI OCl JIEXKaTh B
OJIH1} TUIOIIKHI.

Haii01np11 nepcrneKTMBHUMH HalpsIMKaMH 3aCTOCYBAHHS TAKOTO MpUJIaay € Tip-
HUY0100yBHA NMPOMUCIIOBICTh, MPOKJIaJIKa TYHEJIB, OPIEHTYBaHHI maxT [4, 5] Toio,
TOOTO B TUX 00JIACTAX, JIe 3aCTOCYBAHHS 1HIITUX 3aC001B BU3SHAYCHHS a3UMYyTa OPi€H-
TUPHOTO HAMPSIMKY € YCKIATHEHUM Y1 HEMOKIUBUM.

2. IlpuHumn aii Ta 0c00JIMBOCTI TPOCKONMIYHOI HACAIKH

Hacanka BCTaHOBIIOETBCS Ha BIITOPU30HTOBAHUM TEOJOMIT 3 KOJIMAIIHHOIO 30-
poBoto TpyOoro (puc. 1). I'opu3oHTyeThCA Hacajaka 3a JOMOMOTOI0 MiTHIMAIbHUX
IBUHTIB, 110 PO3TAlllOBaH1 Ha CTOJ1 HAXHIITY 1 pO3BOPOTY. Y3TOJKEHHSI HOpMaJi J10
KoHTposbHOTO enementa KE 1 Bi3upHoi oci 30pOBOT TpyOH TeoaodITa BUKOHYETBCS 32
JIOTIOMOT'OI0 TBHHTA HABIJHOTO CTOJY HaXWIy 1 PO3BOPOTY IO KOJ‘IIMaHII/IHOMy B1710-
JUCKY 30poBOi TpyOu Teomomita. Ilicisa BucTaBKM MpuiaiiB mpuU3Ma BiIBOJUTHCS i
BUKOHYETHCS HABEACHHS HA OPIEHTHP (00’€KT, a3UMYT SKOTO MOTPIOHO BU3HAYUTH)
30pOBOIO TPyOOIO TeoomiTa. Pe3yabTaTu BUMIPIOBaHHS a3UMyTa BUBOJATHCS Ha JU-
CIUIEH MyJIbTa HACaJKH (SKIIO BUKOPUCTOBYETHCS LU(PPOBUN TEOIOMIT, TO 1HPOpMa-
114 PO a3UMYT MOX€E BUBOJUTHUCS HA HOTO TUCILIEH).

I'ipockomniyna Hacajka Ma€ TOPCIOHHUH TIJABIC (3 MOMKIMBICTIO JEMOHTaXYy 1 3a-
MIHHM TOpCiOHa 0e3 creliaibHOro IHCTpyMeHTa 1 kBajidikariii mepconany). Bubip ca-
M€ TOPCIOHHOTO MiJIBiCY MPOBOAMBCS y MOPIBHSAHHI 3 MarHiTHUM I1iJIBICOM, HacamIie-
pen yepe3 OGaraTOpiYHUN JOCBIA BUKOPUCTAHHS 000X THMIB MiABICIB y TipOTEOA0MI-
tax. TopcioHHOMY miABICYy OyJia BiJjaHa rnepepara (He JUBJISYUCH HA 1OT0 HETOJIKH:
TeMIIepaTypHa HECTAOUIbHICTh, HEOTHOPIAHICTh, FTEOMETPUYHI BIIXWICHHS TOLIO) 3a
HACTYITHUMU OCHOBHHUMH KPHUTEPISIMH: €HEPrOHE3aJeKHICTh, ACIICBU3HA, MPOCTOTA
KOHCTPYKIIIi TOIIIO.

[TinBic yrpumye uytnuBuil enementT YE, enekTpuuHe *KUBJICHHS SKOro 3abe3me-
Yy€eThCA 32 JJOMIOMOTOK0 MaJIOMOMEHTHOT0 KOHTakTHOro npuctpoto [IK. I'ipockoniy-
Ha yactuHa YE sBise co0oro ripokamepy (3aroBHEHY Tellii-BOAHEBOIO CYMIIIIIIIO), Y
AK1H 3aKpirieHui ripomotop. OcobmnusicTio 11boro YE € Te, 110 BIJIIKOBE J3EPKaJIo
YE 3HaxomuTbcst 0e3MocepelHbO Ha TIPOMOTOPl y BUIVISIAL A3EPKATBHOTO TOPLIS
(To0GTO HOpMAJh 10 A3EPKATHHOT MOBEPXHI MAKCUMAJIHHO MapajelibHa 0ci 00epTaHHs
ripomoTopa). L{s ocobnuBicTh 3a0e31euye cTabUIbHICTh B €KCILTyaTallii CucTeMaThuy-
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HOT TOXUOKH, TOOTO MPUJIAJ] aTECTYETHCS OAMH pa3 Ta HE MOTpeOye BUSHAUYCHHS TOII-
PaBKH.

[TixBic

I[Ipusma

Crin Haxmity
Ta pO3BOPOTY

TeomoiT

Pucynok 1 - @yHKI110HaIBHA CXE€Ma TPOCKOIIYHOT HACaAKU

B cydacHuX riporeomonitax IMUPOKOTO 3aCTOCYBaHHS HAOyJIHM HACTYITHI METOIU
BU3HAUCHHS a3uMyTa: METOJl BHU3HA4YCHHS a3uMyTa TI0 TOYKax peBepcii Ta
KOMITCHCaIIMHNN MeToa. ['ipockomiuHa Hacaaka peanizye KOMIEHCAIIMHUA METO.
BU3HAauUeHHS a3umyTa. [lepeBary Oyio BiIaHO KOMIEHCAI[ITHOMY METO/ly BU3HAYCH-
HS a3UMyTa, TOMY W10, MO-TIepIle, 3aCTOCYBaHHS METO/la BU3HAUEHHS a3UMyTa 110
TOYKaX peBepcii moTpedye BBEJACHHS Y KOHCTPYKINIO MPUTIAAY TAKUX KOHCTPYKTUBHO
CKJIQ/IHUX €JIEMEHTIB: CIIAKYIOUOi CUCTEMU (11 yCYHEHHS HIKIAJIMBOIO MOMEHTY 3a-
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KPYTKH TOPCIOHA) Ta CUCTeMH 3’ €My 1HGOpMAIIil TPO TOUKHU PEeBEPCii; Mo-aApyre, Mpo-
11eC BU3HAYCHHS a3UMyTa M0 TOYKaX peBepcii € OUTBII TPUBAIUM Y Yaci.

JIns miaBUINCHHS TOYHOCTI BHU3HAYCHHS a3MMyTa KOMIICHCAIlIMHMM METOJIOM B
SAKOCT1 JJaTYMKA HEY3TrOKEHOCTI HampsiMKiB HopMasiel 10 KE ta a3epkanbHoro Top-
115 TIPOMOTOPa BUKOPUCTOBYETHCS JIBOIIPOMEHEBUI aBTokoiMaTop AK, 1o onHova-
cHo npuB'a3yerbes 10 KE 1 a3epkanbHOro topius ripomoropa. Taka npuB'sa3ka BUKO-
HY€THCS 32 JIOMOMOTOI0 JBOX JIKEPEN BUIPOMIHIOBAHHS, 110 BMHUKAIOTHCS TOIEpe-
MiHHO (3 yactoToro ~300 I'm) i BUNPOMIHIOIOTH y PI3HUX YacTHUHAX criekTpa. Take
MOTIEPEMIHHE BKJIFOUCHHS BUIIPOMIHIOBAUIB 1 3aCTOCYBaHHS JKEpeJsl BUIIPOMIHIOBAH-
HSl, III0 MAIOTh Pi3HI JIOBKUHU XBUJIb BUIIPOMIHIOBAHHS, BUKOPUCTOBYETHCS IS Mi-
HiMI3allli B3a€EMHOI0 BIUIMBY KaHaliB. OJUMH BUIPOMIHIOBAaY 3a0e3leuye 3acBITKY
dboronpuitmMaua cBiTioM, BinoutuM Big KE, ToMy curnan 3 ¢otonpuitmadya mpu po-
6oti Ha KE € onmopuum. [pyruii BunmpomiHtoBay 3a0e3nedye 3acBITKY (POTONMPUHOM-
HUKA CBITJIOM, BIIOWTHM BiJ J3epKaJbHOTO TOpId TipomoTopa. CurHamm 3 (oTor-
puiiMaya HaJXOsATh 10 KOMITApaTopa, Ha BUXO/I1 SKOTO (DOPMY€EThCS PI3HUIICBHM CH-
rHAJ.

Lle#t pi3HULIEBUI CUTHAJ TIOJAETHCS JO MPUCTPOIO YIIPABIIHHS UyTJIMBUM €JIeMe-
utom IIY YE, mo ¢gopmye kepyroumii curnan garuyuka momenty JM. JIM Bignpa-
IIOBYE 1€ CUTHAJ JOTH, TOKW PI3HUIIEBUI CUTHAJII HE CTaHE PIBHUM JI0 HYJIsI, TOOTO,
noku HopMmaii 1o KE 1 a3epkainbHOro Topis ripoMoTopa He OyyTh J€XaTH B OJHIN
oA [Hmmmu cnoamu, JIM BUpoOIIsie MOMEHT, IO YTPUMY€E T'OJIOBHY BICh T'i-
pocKomna B IUIOMIMHI OPIEHTUPHOTO HANpsAMKy. [1o Bean4MHI 1IbOTO MOMEHTY BU3HA-
YaeThCS KYT, Ha SIKUW BiCh 00€pTaHHs TpOMOTOpa BIACTOITh Bl IUIOLUIMHU MepiaiaHa.
Buxignuit curnan npuiaay Hece iHpopMaIlio npo 1en KyT.

3 METOI0 MiABUILEHHS TOYHOCTI BU3HAYEHHS a3UMYTa BUKOPUCTOBYIOTHCS CTIMKE 1
HecTilike nosioxkeHHs piBHOBaru YE («cmocid N-Sy), 1110 Ja€ MOKIIMBICTh 3MIHUTH T10-
CTIMHMI BIUTMB MIKIJIMBOTO (hakTopa (HAMpUKIIad, MIKIIJTUBOTO MOMEHTY Yepe3 HasB-
HICTh KyTa 3aKpyTKH TOPCIOHA) y 3HAKO3MIHHE, a TOJaJIbIlIe OCEPEAHECHHS PE3YJIbTaTIB
BUKJTFOYA€E BIUIMB ILOTO MIKIIJIMBOTO (hakTopa. SKIIO BCl CHCTEeMAaTHYHI OXUOKHU (I10-
CTIHHI 1 3M1HH1) CKOMITICHCOBAaHI, TO IIUISIXOM 30UIBIIIEHHS Yacy CIIOCTEPEKEHHS MOXKHA
3BECTH BILTUB BUIAAKOBUX MOXUOOK, 0 3AJTUIIMIIUCS, 10 HE3HAYHOT'O PIBHS.

BucHoBku

[IponoHyema ripockoniyHa Hacajika Ma€ HaCTyIIH1 OCOOJIMBOCTI:

- B sxocTi T€oA0MITHOT YaCTUHH MOXYTh BUKOPHUCTOBYBATUCS T€O/IC3UYHI MTPHIIa-
¥ (B HAIIOMY BUMAAKY OYyJb-sIKUW CTaHJAPTHUN TEOMOJIT 13 aBTOKOIIMAIIHOIO 30-
POBOIO TPYOOIO).

- BeprukanbHi oci HacaJKH 1 T€OJ0MITA CIIBIAAAI0Th, @ TOPU3OHTAJIbHI JI€KAaTh B
OJTHI TIJIOTIMHI.

- T'ipockorniuHa HacagKa peajizye KOMIICHCAIIHHNUI METOT BUSHAUYCHHS a3uMyTa 3
BUKOPUCTAHHSAM CTIMKOTO 1 HECTIMKOTO MoyioxkeHb piBHOBaru YE.

- T'ipockomniuHa HacajKa Mae TOPCIOHHUH TTiJIBIC.
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- BimmikoBe m3epkano UE 3HaxoauThes 6e3mocepeIHO Ha TipOMOTOPI y BUTIISII
J3epKaIbLHOTO TOPIIS

- B sxocti natunka Hey3romkeHocTi HarpsimkiB Hopmasien 1o KE ta n3epkansHo-
T'0 TOPIISI TIPOMOTOPa BUKOPUCTOBYETHCS IBOIIPOMEHEeBUI aBTOKOMMaTop AK.

["ipockomiyHa Hacaaka J0 TEOJ0JITa Ma€ HACTYIHI MepeBaru HaJl iICHYIOUUMH Ti-
POTEOI0TITAMU:

- TPOCTOTA €KCIUTyaTallii 1 KOHCTPYKII,

- THYYKa IIKaJla TOYHICTh-4ac;

- TIOTIpaBKa MPUJIATy HE 3MIHIOETHCS 13 4ACOM;

- Maui rabapuTH 1 Maca;

- YHIBEpCAJbHICTb;

- MOOIIBHICTD Ta 1H.

Takum yuHOM, pO3pOOKa HA3eMHOT MaSTHUKOBOI aBTOMATH30BaHO1 I'POCKOIIYHOT
HACaJIKU 70 TEOJIONITa € TIEPCIIEKTUBHUM HAIPSMKOM JJI1 PO3BUTKY 1 MOXKE 3HAWTH
3aCTOCYBaHHS B 0ararbox rayy3six Cy4yacHOI TEXHIKHU.

B nopanpiioMy IOIIIBHO TIKOIIE JOCHIIUTH BIUIMB MIKIAJUBUX (haKTOPIB HA TO-
YHICTh BUMIPIOBAHHS a3UMYTa Ta METOJIM 1X KOMIIEHCAIII1.
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PRE

Opber 10.10. HazemHasi MasiTHUKOBasi aBTO-
MATH3UPOBAHHASI THPOCKONMUYECKAS HACAKA K
TeOd0JIUTY

B cratbe mpezncraBisieTcs Ha3zeMHas MasSTHUKOBAs
AaBTOMATH3UPOBAHHAs TMPOCKOITMYECKash HacaJka
K TEOAOJIUTY, KOTOpas pealnu3yeT KOMIIeHCa-
[IUOHHBIA METOJ] OTIPENICICHUS a3UMYTa C UCTIONb-
30BaHMEM YCTOMYMBOIO M HEYCTONYUBOIO IMOJIO-
YKEHUI pPaBHOBECHS YyBCTBUTEIBHOIO 3JIEMEHTA.

Yuryev Y.Y. The ground pendular automated
gyroscopic nozzle for a theodolite

The ground pendular automated gyroscopic noz-
zle for a theodolite, that realizes compensational
method of definition of an azimuth with use of
stable and unstable positions of balance of a sensi-
tive element is presented in the article.
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