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V]IK 528.4

INEPCHHEKTUBHI METOJU BUKOHAHHSA I'EOAE3NYHUX POBIT TA
AHAJII3Y OTPUMAHUX JAHUX ITPU TEXHIYHOMY ObCEKEHHI
MNOMKOIXKXEHUX BHACJIJAOK 36POUHOI AT'PECII P® BY IIBEJIb

PROMISING METHODS OF IMPLEMENTATION OF GEODESIC
INSPECTION OF DSMAGED AS A RESULT OF THE WAR AGRESSION
OF RF BUILDINGS

1 1

Kano.op.nayk B.B. Apemenxo’, O.M. Azaghonos
i « Ykpaincovruil 0epoicagruil 20108HULL HAYKOBO-O0OCTIOHUL | BUPOOHUYULL
IHCmMUmMym H’CeHepHO-MEXHIYHUX | eKON02TUHUX BULULYKYBAHbY (M. XapKie)

PhD, V.V. Yaremenko', O.M. Ahafonov'
!State Enterprise «Ukrainian State Research and Production Institute of
Engineering and Technical and Environmental Surveys» (Kharkiv)

Pimienns moa0 BiJTHOBIEHHS 00 IEMOHTaXKY MOIIKOPKEHUX BHACTIZIOK 30pOHHOT
arpecii p¢ OyaiBenb Ta crnopya O0’€KTIB NpPUHAMAETbCs HaA MIiACTaBl OIIHKHU
TEXHIYHOT'O CTaHy BKJIFOYHO 13 OI[IHKOIO 3MiH T€OMETPUYHHUX NapaMmeTpiB [1].

["opuzoHTanbH1 rpaHnyHi nepeMinieHHs pernamentyotbes JACTY b.B.1.2-3:2006
«IIporunu 1 nepemimieHHs» TadauIs 3 Ta ckiaagaroTs Big 1/300 o 1/500 Bix Bucotu
oynmipm [2].

Hirounit Hopmatusauiit gokymeHT JICTY «Ipyntn. BumiproBanus nedopmarriii
OCHOB OYJMHKIB 1 CIIOPY/» PErVIAMEHTY€E IPAHUYHI MOXUOKM BUMIPIOBAHHS KPEHY B
3anexHocCTl BiJ Bucotu H Oymismi, 30kpema s mpomucnoBux crnopyn 0,0005 H.
ToOto ansa xapkacHoi Oyaiai Bucotoro 30 metpiB (MammHHUM 3an TEL]) rpanuanmii
KpeH ckiagae 60 MM, TrpaHMYHa TMOXMOKa BUMIPIOBaHb KpeHy 15 MM,
cmiBBigHomeHHs 0,25 [3].

Po3paxyHku mpu CHiBBIIHOIIEHHI TPAaHUYHOI MOXMOKHM TeoAe3nYHuX poOIT Ta
IPAaHUYHOTO BIJXWJIEHHS KOHCTPYKIli BiJl MPOEKTHOIO MOJIOXKEHHS Ta BU3HAYEHHI
CEepeHbOI TOXMOKM SK TOJOBMHM TpaHU4HOi AaroTh pesynbtar 0,15 - 0,35,
cniiBpo3mMipHuii 3 Hopmamu JICTVY [4].

B peanisix BO€HHOro uacy Treojie3udHi poOOTH BUKOHYIOTHCS B aBpaJIbHOMY
peXHUMI NP BIICYTHOCTI Yacy Ha CKJIaJaHHS MPOEKTy poOIT, 3aKiaJaHHs OMOPHOT
Mepexi [5].

ABTOpOM 0YyJI0 BUKOHAHO MOHITOPUHT JAedopmMalliid 8 MOmKoIHKEHUX OyiBesb, 3
Hux 1 Ha mocTiiuii ocHosi (TELL) [1].

Y OuIblIOCTI BUNAAKIB CIOYATKY 3akiajanacs THUMYacoBa CIIOCTEPEKHA
reoJie3uuHa Mepeka B Oe3MeYHUX MJis CIOCTEPEeKEeHb, sIKa MPU IMOJIMIICHH] YMOB
poGoT Ta 0€3MeKoBOI CHUTyalli JONOBHIOBAJAacs HOBUMHU IyHKTaMU Ta
nepepaxoByBajiach 3 METOI MIABULICHHS To4yHOCTI [5]. [ns cmocrepexxeHp 3a
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KOHCTPYKLISIMHA 3aCTOCOBYBABCSI 0€3B1I0MBAILHUI peKuM Ha 3HauH1K (O11bme 30 M)
BijcTaHi [3].

3 METOW BHU3HAUEHHS peajJbHOI TOYHOCTI BUMIPIOBaHb OyJlI0 MpOBEAEHE
JOCTIDKEHHST NUIIXOM BUKOHAHHS KOHTPOJIBHUX BHMIPIOBaHb O€3B1I0MBaILHUM
METOJIOM 3 I1HIIMX MYHKTIB CIOCTEPEKEHHS Ta IMiJ 1HIIMM KyTOM Ta Ha 1HIIIN
BiJCcTaHi, B KiIbKoCcTi 20 Ta OLIbIIE BIACOTKIB BiJ 3aranbHOi [6]. JlocaimkeHHS Ta
aHa3 BUMIPIOBAHb MO KapKacHUX OyAIBISX MOKa3alu, IO CEPEAHI PO3XOKCHHS
MDDK OCHOBHMUMH Ta KOHTPOJBHHMHU BHUMIPIOBAHHSIMH CKJIa[aloTh 10 6-7 MM, B
3QJICKHOCTI BiJl CTYTEHIO MOIIKO/KEHb KOHCTPYKIIiH [7].

Hactynaum etanom € aHani3 OCHOBHHMX (DaKTOpiB, IO BIUIUBAIOTh HA TOYHICTh
BUMIPIOBaHb.

[TpuryckaeThes, M0 BUMIPIOBAIBHI MPUJIAIX € BIAMOBIAHUMHU IO TOYHOCTI Ta B
OPUJIATHOMY TEXHIYHOMY cTaHi. OJIHUM 13 TOJIOBHUX (DAKTOpPIB € CKIAIHICTh
HaBeJICHHS Ha HEOOXiHY TOYKY Ha KOHCTPYKIIii, 0COOJIMBO Ha BiJicTaH1 Oiibliie 50 M
Ta 32 HABHOCTI MOIIKO/KEHb MOBEPXHI KOHCTPYKI[IH, HASBHOCTI CTOPOHHIX YJIaMKiB
[8].

[IpoGnema BupinryeTbcss ab0 3aCcTOCYBaHHSM CBITJIOBIIOMBAIbHUX TIUIIBOK B
MICIISIX, JI€ € TaKa MOXJIMBICTh, 00 MOBTOPEHHSAM BHMIiPIOBaHb — MIHIMAJIBHO JIBOMA
BUMIPIOBAHHSMH TIO BEpPXHIA YacCTHUHI KOHCTPYKIi 1 JBOMa MO HHUXHIHA, MOTIM
KOOPJIMHATU YCEPETHIOIThCA TpadoaHamiTHIHUM ab0 MaTEeMaTHYHHM CIIOCOOOM.
TakyuM YMHOM HaBITH 3a CKJIAJHUX YMOB PO3XO/DKCHHS HE IEPEBHINYIOTH 3 MM,
TOOTO CHIBPO3MIpHI 3 TOYHICTIO BUMIPIOBAJIbHUX MIPUIIAIIB [S].

Jlns eramy 3arajgbHOI OIIHKK (BUSIBIIEHHS KPUTHUYHUX BeIUYMH) Jedopmariii
TaKuX JaHUX JOCTaTHHO. Y BHUMAAKY, KOJHU IUIAHYIOTHCS BIJHOBJIIOBAJIbHI POOOTH,
BHHUKA€ HACTyMHa mpobiieMa — no0yaoBa Mojesi OyniBii 3 Oy/iBeIbHUMHU OCSMHU.
[Tpu oMYy cITiJT BpaxyBaTH HAsIBHICTh BIIXWJICHB BIJ TPOEKTY Ta nedopmariii me Ha
eTari Oy iBHMIITBA.

Jlnst moOy1I0BM MOJIETIT BUKOPUCTOBYIOTHCSA a00 «EKCIIEPTHUN METO/» (Ha OCHOBI
IHTYIIIT Ta 10CBixy), a00, K JOCIIIXKEHO B SIKOCTI €KCIIEPUMEHTY aBTOPOM, METO]
iTepaiiiii (moBropenb). OnaHa 3 oceil mpuiiMaeThcsi 3a 0a30BY, OyAYEThCS MOJIETD,
BU3HAYAIOTHCA BIIXUJICHHS TIOJIOKEHHS 3MOJIEThOBAHUX KOHCTPYKIIIHM Ta PaKTUYHOTO
MOJIOKEHHS 32 KoopauHaTamu. [loTiM iHIIA och MpuiMaeThcs 3a 0a30BY 1 Takl K
BU3HAYCHHS BIIXUJICHB. 32 TIOTPEOM CTBOPIOETHCS TPETS MOJIETh BiJ 1HINOI 0a30BOi
oci [9].

Jlami Mozeni mopiBHIOKOTHCS 1 IPUHMAETHCS 32 OCHOBHY MOJIEJb 3 HAaWMEHIIMMU
BIIXWJIEHHSIMMU:

min 2 |vv],

Jie V — BIICTaHb MIJK TOUKOIO KOOPJMHYBaHHS Ta BIJMOBITHOIO TOUYKOK MOJAEI

Hactynuuii eram — 3arajgbHa OIlIHKA METOJAOM MAaKCHUMAaJIbHHX Ta CEpeaHiX
nedopMariiii, 3 MOKIMBICTIO BUSHAUCHHS Aeopmalliil o OKpeMux Ocsx.
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ANALYTICAL SOLUTIONS OF SIMPLIFIED EQUATIONS OF A
MATERIAL POINT IN BALLISTICS PROBLEMS FOR TRAJECTORIES
OF MOTION WITH AN ANGLE INCLINATION TO THE HORIZON
CLOSE TO 90°
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The problems of external ballistics of a material point are classical. Such classical
models, reflecting the concept of representing the characteristics of a material point,
have been traditionally taught in textbooks on theoretical mechanics for many years
in the section on the dynamics of a material point. But the interest in the modern
world in solving theoretical problems is related not only to the educational process,
but also to practical application in various fields of human activity. The range of
application of both theoretical and practical results in scientific activity is very
diverse. The use of research activities in the direction of ballistics can include
calculations of the flight of a fractional component of a concrete mixture in a
concomitant air flow, which is used in surface shotcrete technologies, equipment for
transporting and spraying various Newtonian and Bingham liquids, which has further
promising development of special equipment for the construction, chemical, and
agricultural industries. Promising development of the study of particle dynamics of
spray jets during fire extinguishing, calculations of the flight trajectory of projectiles
to increase the accuracy of shooting in military affairs and in many other areas.
Problems of ballistics of a material point are considered in courses of theoretical
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