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COBEPHIEHCTBOBAHUE MEXAHU3MA HHEPEJABUXEHUA MALIEHU
HA CTPEJIKOBOM I1OJIUT'OHE
C IOMOIIBIO ABTOMATU3UPOBAHHOI'O QJIEKTPOIIPUBOJA

AJSL. ImbITpyCH

B pabome npogeden pacuem naepysok, oelicmeyrowux 6 Poccuu mexanusma nepeosusicenus mumieHu 8blopan
INEKMPOOBU2AMEND U PACCUUMAHBI €20 MexaHuuyecKkue xapakxmepucmuxu. Ilonyuensvl ypagrenus cucmemvl ynpaeieHus
MEXAHUBMOM U BbINOTHEHO KOMNbIOMEPHOEe MOOeIUposanue npoyeccos osudxcerus. Ilpednodxcennas yugposas cxema
YRPAGLeHUs MUpUCMOPHLIM NPeobpazoeamenem, no3eoaen CyueCmeeHHo YMeHbUmMy OUana3on Koiebanull TuHeuHol
CKOpOCMU MUWEHU NPY USMEHEHUU paouyca HaAMOMKU NPOBOJOKU.

Kniouesvle cnoea: mexanusm nepeosudCeHuss Mumeny, KUHeMamuieckas cxemd, dJ1eKmpudeckull 0suzameiny,
NO2PY30UHAs OUAZPAMMA, CUCIEMA YRPAGLEHUs, MUPUCIOPHBIN NPpeobpazoeameis.

IMPROVING THE MECHANISM FOR MOVING TARGET RIFLE RANGE USING
AUTOMATED ELECTRIC

0.J. Dmytrus

This paper calculated the loads acting on the mechanism of movement of the target chosen by an electric motor
and designed its mechanical properties. The equations of control mechanism and the computer simulation of the
movement. The proposed digital circuit control thyristor converter, which significantly reduced the fluctuation range of
the linear speed of the target by changing the radius of the winding wire.

Keywords: mechanism moving target, kinematic scheme, the electric motor, load chart, control system, thyristor

converter.
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ITPOKEKTOP JIABEPHOI'O PACTPOBOI'O IIIICBIYYBAHHA
OB’€EKTIB CIIOCTEPEKEHHA

Ipoowcexmop nazeproco pacmpogozo niocgiuyeanHs 6azyemvcs y 010yl 3 NPYAHCHO2O Mamepiany po3mipamu
100x100 mm, 6 axomy posmiweni 10 nanignpogionukosux nasepie 14-eunpominwoeanns y mpyouyamux KoHmeluHepax.
Jna ynpasninna ceomempuyHUMU pO3IMIPAMU NPYHCHO20 ONIOKY BUKOPUCTNOBYEMBCA MEXAHISMOM CMUCKAHHA 3A0HbOT
yacmuHu OIOKY, WO OAE MONCTUBICMb Kepy8amu PO30INCHUM BIATOM C8IMIOBUX NYUKI6 1d3epie ma 3MIHIO8amu pacmp
10 20pU30HMAI.

Kniouosi cnosa: ckpume cxamyganms, nioceivysanisi 00 €Kmie CHOCmepedicents, Haodiline YRpagiHHs pacmpom.

Beryn. [lns cioctepeskeHHs 32 00’ €KTaMH B YMOBaX HEJAOCTaTHBOI OCBITICHOCTI BUIMMHM Jialla30HOM

cBiTIIa 200 MpH ii MOBHIM BiACYTHOCTI BUKOPUCTOBYIOTh NpWJIaAX HivHOTO OaueHHs. Lli mpumagm pearyioTsb
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Ha iH(padepBoHe (TemyioBe) BuUmpoMiHiOBaHHA (IY-BumpomiHiOBaHHS), TOMY IX 1HOII Ha3HMBalOTh
TEIUIOBI30PaAMH.

IcHye nBa TMIIM TpWIaAiB HIYHOTO Oa4YeHHS — aKTUBHI, sIKi TIOTPeOYIOTh TOJATKOBOTO MiJCBIYyBaHHS
mokepenamu  [Y-BUmpoMiHIOBaHHS 1 TACHBHI, SKUM JOCTaTHhO (POHOBOTO TMiACBIUyBaHHS 00’ €KTIB
CIIOCTEPEXKEHHSI, M0 ICHYE 3aBIsKH KocMmiuHOoMy [Y-BUmNpoMiHIOBaHHIO a00 BUIPOMIHIOBAHHIO OLIBII
HarpiTHX MPEeIMETIB Y TTOPIBHIHHI 3 HABKOJIUIITHIMHE [1].

Meta Ta 3agadi. [ NpUXOBAaHOTO CIIOCTEPEKEHHS OLTbII MPHUAATHI MACHBHI HPHIAAA HIYHOTO
0adyeHHs, TOMYy IIO BOHM HE BHAAIOTH CBOTO MiCHs 3HAaXO/KCHHS NOTYXHUM [Y-BUIIPOMiHIOBaHHIM
MIPOXKEKTOpa, SIKUM YKOMIUIEKTOBaHUM aKTHBHHUN MPHJIAJ HIYHOTO OaueHHS, 1 1le BUMPOMIHIOBAHHS MOXKE
CTHOCTEPIraTHCh 1HIIMMH MpHJIaJaMH HiYHOTO OadeHHS 3 QyXe BEJIHKHX BifcTaHeld. B OCHOBI KOHCTpyKIii
LUX MOTYKHHUX MPOXKEKTOPiB [Y-BUITPOMIHIOBAHHS € BUIIPOMIHIOBaYi 3 BEJIIMKOIO IJIOMICIO Ta TEMIIEPATyPOIO
BUIIPOMIHIOBAJBHOT'O €JIEMEHTY, 110 CTBOPIOE MOTYXHHMU CBITJIOBHH IMOTIK 3 IMIMPOKUM KyTOM PO301KHOTO
CBITJIOBOTO ITy4Ka y NECATKHU TrpamyciB (Bix 60° go 120°).

Crnocrepiratu BimmanaeHi o0’€KTH, PO3TAIIOBaHI Ha BiICTaHI MEKUTHKOX KUTOMETPIB 1 Jaili, MOKHA Y
TTaCHBHI TPUJIAAN HITHOTO OaveHHsI, ajie 300paKeHHs Ha eKpaHi MPUiIaay Ma€e HEBEIUKY SICKPaBICTh 1 CIa0Ky
KOHTPACTHICTh, IO TOSICHIOETHCS AYKE€ MaJlHM CBIiTOBHM IOTOKOM (OHOBOro [Y-BUIpPOMIHIOBaHHS, SKE
NOTpAIUISE Ha YyTIUBHN €IEMEHT NMPHIaay HIYHOTO OaueHHSI.

ToMy B OCHOBY KOHCTPYKTHBHHX PillleHb, IIPOINOHOBAaHOI MOZEJI, MOCTAaBJICHO 3aiady 301IbIICHHS
SICKPaBOCT1 Ta KOHTPACTHOCTI 300payKeHHs Ha €KpaHi MaCUBHOTO MPUJIaAy HIYHOTO Oa4eHHS MiACBIYyBaHHIM
00’€KTiB, fAKI 3HAaXONATbCA Ha BEJUKUX BIACTAaHAX MAJOIHTEHCHUBHUM BYy3bKMM mpomeHem [Y-
HaITiBITPOBITHUKOBOTO Jla3epa, MI0 CKaHye 00’€KT crioctepekeHHs. To0To, HEOOXiqHO CTBOPUTH MPHUCTPIH,
SIKUH, KEPYIOUH MTPOMEHEM Jiazepa abo ja3epiB Ha BiCTaHI y JeKUTbKa KiJIOMETpiB 1 OiIbIle, BiITBOPIOBAB O1
pacTp 3 po3MipaMHU BiI NIECATKIB O COTCHb METPIB 13 MOJJIHMBICTIO PETYJIOBaHHS PO3MIPIB pacTpy i
CBITJIOBOTO MOTOKY, 110 hopMye 1ieit pactp [2].

CporozHi iCHYIOTH MpHJIaAHd, B SKUX BHIPOMIHIOBaYe€M € Ja3ep, a IS CTBOPEHHS pacTpy
BHUKOPHCTOBYIOTHCS TIPU3MHU, 1[0 00epTaloThCs, a00 A3epKaia, sSKi KoJuBaloThcs. HemomikaMu ux cuctem €
MPUCYTHICTb PYXOMHX BY3JiB, CKIAJHICTh MEXaHIYHMX MPHUCTPOIB, iX KpUXKicThb. Lli KOHCTpyKLii KOCHTH
HEMOTaHO MPAIOKTh Y CTAalliOHAPHOMY BapiaHTi, HAPUKIA[, Y MPOEKIIHHOMY TeNeBi30pi, aine He HamilHi
IIpH iX BUKOPUCTAHHI B yMOBaX CHUJIBHOI BiOpallii, yJapHUX HaBaHTaXeHb, TOOTO, KOJIM BOHU PO3TAIIOBaHI Ha
PYXOMHX TPaHCIIOPTHUX 00’ €KkTax [3, 4].

[TocTraBneHa MeTa JOCATAETHCS THM, IO 3aMiCTh MOTY>KHOTO TIPOYKEKTOPA 3 IMMAPOKUM KyTOM PO301KHOCTI
IY-cBiTiioBOTO ITydKa, y JIa3epHOMY TIPOKEKTOPI  PO3MINIYIOTBCS JDKEpela CBIiTIIa 3 MaJOMOTYKHHUX
HariBIpoBiAHUKOBUX [Y-11azepiB 3 KyToM po30iKHOCTI CBiTOBOTO Tyuka He Outbie 0,5° [5, 6, 7].

Jns ycraHoBKM Ja3epiB 0a30BUil By301 BHUKOHAHHMA y BHIVIAAI OJOKYy 3 MPYKHOTO MaTepiainy
(manpuknan, 3 nopuctoi rymu). B 00’emi mpyxkHOro 070Ky, B TpyOuaTHX KOHTEHHEpax, pO3TallOBaHHX
JEKIIbKOMa TOPU3OHTAIFHUMH pSAJaMHy, 3HaXOASThCS HamiBOposinHukoBi [YU-nmazepu (puc.l). MoamynsHa
KOHCTPYKLiSl PO3MIILIEHHS Jla3epiB y TpyOUaTux KOHTEHHepax JO3BOJISIE 3aMiHUTH JIa3ep, 10 BUMIIOB 3 Jaxy
Ha poOOuMii, BUMHSIBIIM HOTO 3 KOHTEWHEpa Ta 3aMiHHMBIIM HOTO iHIIMM. BIIOK 3 Tpy>XKHOTO MaTepiany
OCHAILCHUH MEXaHi3MaMH{ YIPaBIiHHSI HOro IeOMETPUYHMMH po3MipaMu. Perymroroun 3a 10moMororo
MEXaHI3MIB YIIPaBIiHHSA MHPUHY TEPETHLOI a00 3aHBOI YACTHHHM OJIOKY 3 MPY)KHOTO Marepiany, B SKOMY
po3TaimioBaHi TpyO4aTi KOHTEHHEpU 3 J1a3epaMH, 3MIHIOETHCS IOJOXKCHHsSI ONTHYHUX BIiCEH KOXKHOIO 3

na3epis, MO NPU3BOIUTH JI0 PO3IMIUPEHHS a00 3BYKEHHS PacTpy MO TOPU30HTAIIL.
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Puc. 1 — JIazepHuii Npo:kKeKTOpP pacTPOBOro MiACBiYyBaHHA 00’€KTIB cocTepeKeHHs
1 — Bnok 3 npysicnoeo mamepiany; 2 — Tpyouamuil konmetinep 3 1a3epom,
3 — Mexanizm ynpaeninms 2eoMempuiHumMu pO3MIpamu RPY’CHO20 ONOKY.

Jns toro, mo6 ctBopuTH pactp mmpuHOo 200 M Ha BiACTaHI TPHOX KIIOMETPIB BiJ MPOXKEKTOpA
JIA3epPHOTO PACTPOBOTO Mi/ICBiYyBaHHA, HEOOXiIHO y OJoIi 3 Ipy»XHOTO MaTepiany posMictuTu 10 nazepiB y
TOPU30HTAJIBHOMY PSAY 32 YMOBH, IO CBITJIOBI My4YKH OyIyTh pO3TalIOBaHi po30iKHUM BissloM 3 = 25-TH
BIJICOTKOBHAM ITEPEKPUTTAM CBITIOBHX ITy4YKiB Bil OKpeMuX jasepiB. Skmo 10 TpyOuatux KOHTEHHEpIB 3
Ja3epaMH PO3MICTHTH TOPWU3OHTAIBHO, Yy TpyXHOMY Onomi po3mipamu 100x100 MM, TO IS CTBOPEHHS
PO30iKHOTrO Bisia CBITIOBUX ITy4KiB JIa3epiB, 110 3a0e3nevars MHUPUHY pacTpy o ropusontani y 200 M Ha
BiJICTaHI TPHOX KIIIOMETPiB, HEOOXiTHO MEXaHI3MOM YIPaBIiHHSI TEOMETPUYHUMH pPO3MipaMH MPYKHOTO
0JIOKY CTUCHYTH 3aJIHIO YacTHHY 010Ky Ha 8,7 MM. BifImoBiqHO 171 CTBOPEHHS pacTpy mmpuHoo y 100 M Ha
BIJICTaHi TPHOX KUIOMETPIB 3a/HI0 YaCTHHY OJIOKY HEOOXiTHO CTHCHYTH Ha 4,3 MM. SIKIIo mpyxHuiA 070K 3
nazepamMu He neopMoBaHWi, TO Oyae OCBITIIOBAaTHCS Ha Ti caMil BifCTaHi Iuloma JiaMeTpoMm =~ 26 M
yciMa mazepamu. lle TMOsSICHIOE HACKUIBKM TPOCTHA Ta HAMIMHWKA MEXaHi3M YIPAaBIIHHS pPacTpoM IO
TOPU30HTATI.

PerymroBanHs po3MipiB pacTpy Mo BepTUKa BifOyBa€eThcs 32 PaXyHOK BiJKITIOUCHHS a00 MiJKITIOYeHHS
JIOJTATKOBHX PSJIIB JIa3epiB.

s 3MeHIIEeHHs 3arajJbHOI0 CBITJIOBOTO HOTOKY 1 3 METOK MAaKCHMAaJIbHOI'O YHEMOXJIMBJICHHS
BUSIBJICHHSI MiCIISl TIOJIOKEHHS IPOXKEKTOP JIa3€PHOTO PACTPOBOIO IMiACBIYyBaHHS, Ja3epu KOMYTOBaHI
TaKUM YUHOM, 10 BMHUKAIOTHCS MO Yep3i KOPOTKUMU €NEKTPUYHUMH iIMITYJIbCAMH MOCTIZOBHO y Py,
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miciis YOTro MOYHMHAIOTh BMHKATHCS Jla3epH HACTYMHOI'O psALYy, 3aBASKA LbOMY BiOyBa€ThCA
CKaHyBaHHS TOHKHM JIa3€pHUM TMPOMEHEM OO0 ’€KTIB CIIOCTEPEKEHHsI, SKi PO3TalIoBaHI B MexXax
3a1aHOTO PacTpy.

s 3MEeHIIEHHS CBITJIIOBOIO MOTOKY KOXKHOIO 3 Jia3epiB, IX HOBXHHU XBWJIb BHUIIPOMiHIOBaHHS
Y3TOXKYIOThCS 3 BiIKHAMH MPO30POCTi aTMOc(epH B iHPpauepBoHii 00JacTi CHEKTPY 3 METOI0 MiHIMiHi3alil
X MOTJIMHAHHSA aTMOC(EPOIO Ta YACTHHKAMH TUMY, TYMaHy, sIKi MOXKYTb B Hill 3HAXOJIUTHCS.

BucHoBKH. JlazepHuii mpokeKTOp sl MiJICBIYyBaHHS 00’ €KTIB CMIOCTEPEKEHHS MPHIAAaMH HIYHOTO
0adeHHs, 0 MICTHTH JKEpeo cBiTia 3 nasepiB [U-BunpominioBaHHS Ta 6a30BUI By30JI IKUH BUKOHAHHUH y
BHUIJISAI OJIOKY 3 TPYXKHOTO MaTepialy, OCHAICHOTO MEXaHi3MOM YIIPaBIiHHA HOTO TEeOMETPHIYHUMHU
po3mipamu, JOKEpEeNlo CBiTIIa BUKOHAaHE Y BUIVLIAI HAOOpy HAMIBOPOBIAHUKOBHUX JazepiB [Y-
BUIIPOMIHIOBaHHS, PO3MILIEHUX B 00’€Mi MpYXHOro OJIOKY B TpyO4YaTUX KOHTEHHepax, pO3TalIOBaHHX
JeK1IbKOMa TOPU30HTATEHUMH PSIAMH.

Kpim TOrOo A7 3MEHIIEHHS 3arajbHOrO CBITJIOBOTO IIOTOKY JIa3epd KOMYTOBAaHI TaKUM HYHMHOM, INO
BMUKAIOTbCS KOPOTKUMH €JIEKTPUUYHUMH IMITyJbCAMH MO Yep3i Ta MOCTIAOBHO y psdy, HIiCHsS YOro
MOYMHAIOTh BMHUKATUCh JIa3€PH HACTYIIHOTO PSAY, BHACTIJOK LIBOTO BiIOYBA€THCS PAacTpOBE CKaHYBAaHHS

TOHKHUM JIA3EPHUM MTPOMEHEM 00’ €KTY CIIOCTEPEKESHHS, AKUN HEOOXITHO MiJCBITHTH.
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HPOXKEKTOP JIASEPHOI'O PACTPOBOI'O IIOJJCBEYNBAHUS OB BEKTOB
HABJIIOJIEHUSA

J.B. JIncoBenko, A.B. bonnapenko

Ipooicexmop nazeprozo pacmpogozo nooceevuganus 6azupyemcs 8 610Ke u3 ynpye020 Mamepuad pazmepamu
100x 100 mm, 6 komopom pazmewennvie 10 nonynpoeoonuxoswix naszepos UK-uznyuenue ¢ mpyouamolx KonmeuHepax.
s ynpaenenus ceomempuieckumu pasmepamu ynpy2020 Oa0Ka UCNOab3Yemcs MeXAHUIMOM COICUMANUS 3a0Hell Yacmu
0110Ka, KOmopwlli 0aem 603MOJNCHOCHIL PYKOBOOUMb PACXOOAUWUMCS 8€EPOM CBEMOBbIX NYYKO8 JNd3epO8 U MEeHSMb
pacmp no 20pu3oHmMal.

Knwuesvle cnosa: ckpvimoe cKanupoganue, NOOC6eMKA 00BEKMO8 HAOMIOOeHUs, HAOENCHOe YNpagieHuUe
pacmpom.
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SPOTLIGHT LASER RASTER HIGHLIGHTING OBJECTS OBSERVATION

D.V. Lysovenko, A.V. Bondarenko

Spotlight raster laser illumination based in block of elastic material size 100x100 mm, which contains 10
semiconductor lasers IR radiation in tubular containers. To control the geometrical dimensions of the elastic block
compression mechanism used by the back of the unit that lets you manage divergent fan light beams lasers and edit
raster horizontally.

Keywords: invisible scanning, backlight observed objects, sound governance raster.
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SUPPRESSION OF SATELLITE NAVIGATION SYSTEM OF LAND-MOBILE
ROBOTOTECHNICAL SYSTEMS (COMPLEXES)

An efficient approach of counteraction to the use of land-mobile robototechnical systems (complexes) of the enemy
on the battlefield through the suppression of the satellite radio-navigation system is proposed.
Keywords: mobile robot and satellite radio navigation, GPS, GLONASS, GALILEO

Statement of the problem

The nature of armed combat in wars and armed conflicts of the early 21st century determines appearance
and development of fundamental changes in the basic regulations of military strategy and operational art ,
including:

e increased rate of deployment and conducting combat operations;

e the war is complemented with qualitatively new component which is the information component;

e put forward are the forms and methods of combat operations, involving the coordinated use of
disintegrated troops and equipments;

e continuous influence on the enemy that requires accurate coordination of efforts in time and space

This requires full cooperation in gaining information it means the compulsory formation of the so-called
«unified information space» of the battlefield, which «adequately reflects on an electronic map the
operational and tactical situation on the battlefield in real time mode and which is identical in the control
bodies of all hierarchical levels of control system» [3].

Different types of intelligence (radar, electronic, thermal imaging, visual, etc.) and navigation are the
basis of formation of the «unified information space».

Automatic collection of information on location of friendly and enemy ground forces as well as
displaying it on electronic maps is realized through the combination of two basic information systems: the
GIS and the navigation systems, the content of which includes the shipping information for effective
movement of ground moving objects in a unified grid and time space.

This is to determine that in the present situation the military experts from major world countries view
navigational information as one of the main types of troop’s combat support.
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