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IMocranoBka npodaemu

OcHoBHa MeTa BukopuctaHHs BIIJIA — oTpuMmaHHS
300pakeHb TEpUTOPIl 13 3aJaHUMHU XapaKTEPUCTHKAMH.
3aragpHOBiIOMO, 1110 aepo3HiMaHHs sk Bup /133 — exoHo-
MIYHO i TEXHOJIOTIYHO BHUINpPaBIaHuil crocid 300py mpoc-
TopoBoOi iH(OpMallii, OCHOBA JJIsi CTBOPEHHS Tonorpadiy-
HUX IUIAHIB 1 KapT, CTBOPEHHS TPUBUMIPHHUX MOJEIEH
penbedy 1 MICIIEBOCTi. AEpO3HIMAHHS BXKE MPOTITOM CTO-
JMTTS € e(eKTHMBHUM IHCTPYMEHTOM JUIS BHKOHAaHHS
MOIIYKOBUX POOIT y Taiy3i reofesii, reoioro-reodismd-
HHX PO3BiJIOK Ta IPOBEACHHS Pi3HOTO BULy MOHITOPHHTIB.

Y Ham dYac CTPIMKO 3pOCTa€ 3acTOCYBaHHS Y
aepo3HimanHi BIUJIA. Ile 3ymoBieHO OaraTbMa HpUYH-
HaMH 1 mepexyciM cobiBapTicTIO aepo3HIMaHHS, sKa Ha
nekinapka mopsakis (1) MeHIIa Bif 3aCTOCYBaHHs MiIOTO-
BaHUX JiiTakiB. KpiM BHCOKOT eKOHOMIUHOI €()eKTHBHOCTI,
BITJIA MmaioTh [0JaTKOBI IepeBard Haja TPaAULIHHUM
AepO3HIMaHHSAM 1 KOCMIYHHMM 3HIMaHHSIM. 30Kpema,
BiJI3HAYMMO MOXKIHUBICTH [4]:

— TPOBOJUTH HHM3BKOBHCOTHE 3HIMaHHS Ui Ofep-
JKaHHS YiTKOTO 300pakKeHHsI MiCLIEBOCTI;

— 3HIMAaTH M KYyTOM A0 TOPH30HTY ([epCIeKTUBHE
3HIMaHHS), IO HEMOXIMBO 3MAICHUTH Yy BHIAIKY
KOCMIYHOTO 3HIMAaHHA 1 JOBOJI CKJIaJHO peali3yBaTH B
YMOBaX TPagUIifHOTO aepO3HIMaHHS,

— CTBOpEHHS TaHOPaMHWX 3HIMKIiB (CYIlyTHHKOBE i
TpaMIiliiiHe aepo3HiMaHHsI He Aal0Th TAKOI MOKIMBOCTI);

— JIETAJIbHOTO 3HIMAHHS HEBEIUKHUX 00’ €KTiB (ILIOMMH-
HHUX 1 JIHIHHUX TEpUTOpIH NPOMHUCIOBUX 3a0yJOB, JiHIH
eJIeKTpoIepesiad, TPAHCIIOPTHOT iH(PACTPYKTYpH, TEPUTOPIH
3aTOIUICHB, TIPCHKUX BUIOOYBAHb 1 BiIBAJIIB TOILO), 8 TAKOXK
I kaprorpadyBaHHS Ta CKJIANaHHS KaJaCTPOBHX ILUIaHIB
MICBKHX 1 CUTBCHKHX HACETICHHUX MyHKTIB;

— MOOITBHOTO ¥ ONEpaTHBHOTO 3HIMAaHHS TEPHUTOPIi,
30KpeMa, B 30HAaX HAJ3BHYAHUX TOAIH B pexumi
pearsHOro Yacy BiJACHIIKOBYBAaTH CHUTYAIlil0. BECh LIUKI,
BiJl BUi3My Ha 00’ €KT 3HIMAHHS J0 OTPHUMAHHS PE3Yib-
TaTiB, MOXKE 3alIMaTH KiJIbKA FOAUH;

— OMHHYTH CKJaJHy HiJIrOTOBUY Ta OpraHizauiiiHy
IpoLeaypy HOJIBOTIB.

OpHak Ui SIKICHOTO BUKOHAHHS IIMX 3aBIaHb HEO0O-
XiZIHO IIe BiAIpaIfoBaTH TEXHOJOTIYHI 3a7adi 3acTo-
cysanHs BITJIA B aepo3HiMaHHI.

3B’A30K i3 BaKJIMBHMH HAaYKOBHMH i TNpakTH4-
HHUMH 3aBJaHHSIMH

BIIJIA 3 KOXXHMM pOKOM 3aiiMalOTh BCE OUIBIIMIA
CeKTOp SIK y BO€HHIH, Tak 1 B OuBUIBHIA cdepi. Ha
mouatky XXI ct. BITJIA BupoOmsim B 52 kpaiHax CBITY.
JecaTkn BEMMKUX MINPUEMCTB 1 MamuxX (ipM KOHKY-
PYIOTHb Ha IIbOMY PHHKY, pPO3POOWBIIH i BHIIPOOYBaBIIH
rmonay 150 TumiB 0e3MijIOTHHX JITATBHUX anapartis. SIKIo
BpaxOBYBaTH IMIEPCICKTHBHI PO3POOKH, TO CHOTOMAHI
akTyanbHi Maibke 300 npoekTiB OE3MIIOTHUX CUCTEM SIK Y
BOEHHIN, TaK 1 Y TOCMOAAPCHKO-CKOHOMIUHIHM MisSUTBHOCTI
[5]. Crmextp 3actocyBanb BITJIA Ge3nepepBHO PO3MIMPIO-
€TBCS 1 MOXKHA OUiKYBAaTH, L0 LSl TEHICHLIS 30€pekKeThCs
i B MaitOyTHpoMy. /Iy pUKIIaay, MOXKHA BHAIIMTH TaKi
cdepu 3acrocyBanHs BITJIA:

— JUCTaHIliiHEe 30HIyBaHHSA 3emuti, mudpose 2D i
3D-xaprorpadyBaHHs;

— MOHITOPHHT HEOEe3NMeYHUX I JIIOAWHHA 00’ €KTIB
(3oHa Bimuyxenus HaBkoso YAEC, moxkexi micoBux
MacCHBIB, IIKIJIMBUX BUPOOHUITB, CKJIaIiB 30POi TOIIO);

— MOHITOPDHUHT MAriCTpajJbHUX TPYOONPOBOIIB 3
METOIO0 3amo0iraHHs HECAHKI[IOHOBAHOMY BiOOpy TMpO-
NYKTiB, @ TAKOXK BUTOKIB, PO3PHBIB TOIIIO;

— KOHTpOJIb 3a JAep’KaBHUM KOPJOHOM YKpaiHH;

— iH(opMamiitHe 3a0e3meueHHs oneparnii MHC B 301
€KOJIOTIYHHMX 1 TEXHOTEHHHWX KaracTpod (HarpHKIiaj, 30Ha
YAEC, noxesxi Ha IIKiJIMBUX BUPOOHHIITBAX TOIIIO);

— iadopmariitne 3abe3neueHns JlepxaBHOI MPUKOP-
JIOHHOT CJIy’)KOU 3 OXOPOHH MOPCHKOi €KOHOMIYHOI 30HH
VYkpainu Biji OpaKOHbEPCHKOTO BUIIOBY PUOH;

— TIOUIYKOBI Ta PATYBAJIbHI po0OTH;

— PpCTpaHCIAIIS CUTHAIB,

— XimiyHa 1 Oionoriyna oOpoOka JIHIMHUX 1 IUTO-
IIMHHAX 00’ €KTIB Y CITBCHBKOMY TOCIOIAPCTBI;

— MeTEOpO3BiJIKa,

— 1IHBEHTapW3aIlisl 3eMeNb HAaCeJIeHMX IIyHKTIB 1
CLIBCHKOTOCTIOIAPCHKHX YTifIb;

— KOHTpOJIb 32 CTaHOM JIICOBHX MACHBIB, CLJIBCHKO-
TOCIIOJIAPCHKHUX IOCIBIB, CTEXEHHs 3a AKICTIO 1 cBO€Yac-
HICTIO IPOBEACHHSI PI3HUX 3aX0JIiB HA IIUX TEPUTOPISIX.

AHani3 ocTaHHIX AocaimxkeHb Ta myOmaikamiii, siki
CTOCYIOThCS BHpillleHHsI i€l mpodaemMu

Kinbkicte myOunikalliif, B SKUX pPEKIAMYIOTbCS MOX-
quBocti BITJIA pi3HOro KOHCTPYKTHBHOTO THITY, HEB-
nUHHO 3pocTae. OCKUIBKM TEpertiK Mojenei, IXHi mepe-
Bard 1 HEeJOJIKY 3aiiHsyii OM OaraTo Mmicus, JOIUTIMBOrO
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YHTaya BIJICUIIAEMO JIO TTOCHIIAHb B [HTEpHETI 32 KIIIOUOBHM
cioBom BIUJIA. B nesikux poborax [5—7] mogano cucteMHuit
aHaNi3 BHUKOPHCTaHHSA pi3Horo tumy Mojeineir BIUJIA 3
METOI0 aepo3HIMaHHA TEPUTOPIA Uil KaprorpadyBaHHS.
OpHak 3a3HauMMoO, 10 TeHAeHHis po3BuTky BILUIA cops-
MOBaHa IEPEBAXHO HA BUKOPHCTAHHS JITAKOBOTO 1 BEpTO-
JITHOrO THINB TMOPIBHAHO 3 iHIMMM Moaemsimu (puc. 1).
Kpim Toro, po3BHTOK IH(POBHX METOAIB (HOTOrpamMMer-
pu4HOT 0OpOOKM BXKe MpPU3BIB JI0 MOSIBU MPOrpam i Mpor-
pPaMHUX KOMIUIEKCIB, 37[aTHHX OIpalbOBYBATH HE 30BCIM
KOH/IMIIIHI MaTepialy aepo3HIMaHHS B aBTOMAaTH30BAaHOMY
Ta HaBiTh AaBTOMATHYHOMY pEXHMaX, IO Jae 3MOTy
3aCTOCOBYBaTH LM(POBI HEMETPUYHI 3HIMAIBHI CUCTEMH Ta
BIIMOBUTHCH BiJ TipocTaOiTi3yBaJbHUX MPUCTPOIB Ta
reozne3nunnx GPS mpuiimauis [8].

Hesupimeni yacTuHu 3arajbHoi NpodaeMu

3acrocoBytoun BIUJIA g mpomecy Tomorpadidaoro
aepo3HiMaHH:, HEOOXiJHO PO3B’S3aTH HU3KY 3a/1a4, a caMe:

— MpOaHaNli3yBaTH BHWKOHAHI MOCHKEHHS 3 METOIO
BHUSBIICHHA HeAoNikiB 3actocyBaHHs BIIJIA y aepo-
3HIMaHHI,

— BU3HAYUTH NepCceKTUBU po3BUTKY BITJIA mms J133.

ITocranoBKka 3aBaaHHA

BriposoBx 4OTHpHOX PpOKIB aBTOpW M€l ImyOmiKarii
TIPOBO/IAITH ~ €KCTIEPUMEHTATIbHO-IOCIITHUIIBKI  poOOTH 13
ynpoBakennst BIIJIA B aeposHimanshuii mporiec [1-4].
Pesynbrary ux poOiT mokasaid, 1o € e 0araTo CKJIaJHuX
mpo6sieM, [T BUPIIIEHHS SKUX HEOOXiqHe He TUTbKH MaTe-
pianbHe 3a0e3MedeHHs, ane W po3B’s3aHHS TEXHOJIOTIYHHX
IMITaHb 3 KOHCTPYIOBAaHHS, HaBiramii, OmepaTHBHOCTI ompa-
LFOBaHHS OTPHMAaHKMX MaTepiajiB Tomo. ToMy aBTopam, siKi
Oe3mocepeHpO 3alMAIOTHCS peabHIMI BHUIIPOOYBAaHHAMUA

IMX arapariB, HE3po3yMija Jesika erldopis, ska BUHUKIA Y
TEe0Ie3MYHOMY CEpEJIOBHII, [0 HAa4yeOTO yCi MUTaHHS PO3-
B’s3aHi 1 BXKe MOYKHA BIIPOBa/pKyBaTH Oynp-siki BILJIA, siki
PEKIIaMYIOTh Heclemiani3oBaHi ¢ipmu. XOTIOCH, OIHAK,
TIKPECTIHTH, IO PeKiIamMa HEPiIKO BHIA€ BUMpIsHE 3a Jilic-
HICTB, a cTIipaBykHi (axiBIli HE TIOBUHHI HA I1€ CIIOKYIIATUCh!

OTxe, aHaNi3 BIACHOTO IOCBIAY PO3BUTKY Ta 3acCTO-
cyBanHs BIUJIA y BU3HaueHHI NUIAXiB BIOCKOHAJICHHS
HOro BHKOPUCTaHHS Uil OTPUMAaHHS SKICHHX aepo-
3HIMAJILHUX MarepialliB 3 KapTorpadiyHoro MeTow, Ha
Hally JlyMKY, 3aCJIyTOBY€ Ha yBary (axiBIliB.

Buxsan ocHOBHOTO MaTepiaiay

Jlns  BU3HAYCHHS TIOCTAaBICHOI 3amadyi  3poOHMO
HEBEJIMKHUH OIJIS/I MPOBEJCHNX EKCHEPUMEHTIB 1 Ha I
MiCTaBl TPOAHATIZYEMO MOXJIHMBICTH Ta TEPCHEKTUBU
3actocyBaHHs BIIJIA y npoueci aepo3HiMaHHS.

[epeiinemo Ge3nocepeaHbO IO PO3TISIIAHHS PE3yIib-
TaTiB MPOBEACHHUX CKCIICPHUMEHTIB.

Bmponorx meprmoro eramy pobiT BHKOHaHO Oarato-
MapuIpyTHe aepo3HiMaHHA MOinsHKK cena KomoHmmHa
KuiBcbkoi obnacti 3 6opry BITJIA “Tltax” xoHCTpyKUil
OAKC HTVYY-“KII” (puc. 2) [3]. AHami3 oTpumaHHX
pe3yNbTaTiB  BHUABUB sl HEHOJNIKIB 3alpONOHOBAHOT
TEXHOJIOTIT aepO3HIMaHH, 30KpeMa.

— HEJIOCTaTHbO TOYHE JOTPUMAHHS INBHAKOCTI Ta
BHCOTH TOJIBOTY Y€pe3 BIJICYTHICTD Yy IMJIOTA OIEPATHBHOT
TeJleMeTpru4Hoi iHdopMaii;

— HECTaOUTBHICTh CHCTEMH MAWCTAHIIHHOTO Kepy-
BaHHs JiiTakoM Ha BijgcTani nonag 700 MeTpiB Ta HU3bKY
CTIMKICTh CHCTEMH 10 €JIEKTPOMArHITHUX 3aBas;

— HEJOCTaTHINH 3axucT (HOTOKaMEpH IIiJ 4ac HepeMi-
menns BITJIA mo moBepxHi 3emii;

Puc. 1. Jliaepama cnigsionowenns xinvkocmi BI1IJIA nimaxogozo i eepmonimnozo munie 00 ycix iHuux
(3a oanumu UVS International — nposionoi misicnapoonoi acoyiayii 6e3ninomuux cucmem)
Www.uvs-international.org
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— He3py4YHHH ollepaTWBHHI NOCTym 1o (oTtokamepH,
1110 YCKJIaHIOBAB 3MiHY HaJIallITyBaHb;

— BHCOKHUH piBeHPb BiOpaIlil, 10 MPU3BOIUB JI0 3Mazy
300pakeHHS;

— TIOPiBHSHO BEJNIMKY MIBUJIKICTE MOJBOTY HA MapIIpPYTi.

3 iHmoro OOKy, HE3BaKAl0UW Ha HEIONIKH, 3a
pe3yapTaTaMi 0OpPOOKH OTPUMAHUX MaTepialiiB 3poOJIeHO
BHCHOBOK TIPO TIEPCTIEKTUBHICTh MPOJIOBKEHHSI X POOIT.
3 Ii€l0 METOI0 aBTOPU CHPOEKTYBAIM Ta BUTOTOBHIIH
3pa30K CIEIiali30BaHOI0 MaJoro OE3MUJIOTHOrO JIiTaka
“Tlerac” 3 eneKTpUYHUM JBUTYHOM. (OCOOOBOCTI Ii€l
KOHCTPYKIii YMOXXJIMBIIN KOPOTKY JMCTAHIIIO 37bOTY Ta
MOCaJIKW B TMOEIHAHHI 3 HU3BKOIO IIBUIKICTIO MOJBOTY
(puc. 3) [1, 4]. BunsaTKOBY yBary miJ yac KOHCTPYHOBaHHS
jmiTaka Oyno 30cepe/KeHO Ha 3a0e3NeUeHHI 3aXHCTY
60pTOBOTrO 00JIAIHAHHS Ta AEPONPHUCTPOIO MiJ Yac 3JIbOTY
Ta mocaaku. JliTak OCHAIIEHO HOBOK AUCTAHI[IWHOIO
CHCTEMOIO KEPYBaHHS 3 BUCOKHM PalliycoM Jii, Cy4acHOIO
IHTETPOBAaHOIO CHCTEMOIO BH3HAYCHHS, peecTpamii Ta
JUCTaHIIIITHOTO MOHITOPHHTY ITapaMeTpiB MOJIBOTY.

J1y1s1 BUKOHAHHS MIEPIIOro eKCIEPUMEHTY Ha OOpTY Jjita-
Ka Ha aepornpucTpoi Oyno BcraHOoBIeHO kamepy Canon EOS
450D, min’emHany no intepamomerpa [2]. Jucramiiiine
BIIKpUTTS (POTONIOKA Ta YBIMKHEHHS! iHTEpBalIoMeTpa 3ikic-
HIOBAJIOCS 32 JIOTIOMOT'0I0 OKPEMOTO ITyJIbTa KepYBaHHSI.

Jlpyruii eran ekcriepuMEHTaJIbHHX pPOOIT CKJIagaBcs 3
nBox yactuH. Y rpyasi 2011 p. BUKOHaHO aepo3HIMaHHS Tiel
camoi minsHkA cena  Komonmmua KwuiBcbkoi  oOmacri.
OCHOBHUM 3aBJIaHHSM EKCIIEPUMEHTY OYIIO OCIiHKECHHS
TOYHOCTI TIJIOTYBAaHHA il Y9ac MPOXOMKEHHS MapalelbHAX
mapuipytiB gosxkuHo0 1000 mMerpiB Ha BrcoTi ooty 300
MeTpiB BimHOCHO TOuUKM crapty (puc. 4). Mapmpytu
MoOyIOBaHO 32 HA3eMHHUMH OPi€HTHUpPAMH, KOHTPOJb JIiTaKa
3MIHCHIOBAB Oreparop i3 3emti BizyasbHO. [IpsMomniHiiHICTh
Ta TOYHICTh MPOXOJ/PKEHHsI MapIIPYTIB 3 HEpIIOi 3K CIpoOr
JIOTPHMAHO 3 BUCOKOIO TOUHICTIO. Takox 3a70BUIBHUM OYJI0
JIOTPUMaHHSI BHCOTH Ta IBUIKOCTI MOJIBOTY.

Jpyry gactuHy poOiT nposeneno y keitHi 2012 p. y
cMt. Pynankn MukonaiBebkoro p-Hy JIbBiBCbKOT 00acTi.
Mertoro mi€i YacTHHU EKCHEPUMEHTANBHUX poOIT Oyio
BiIIPAITIOBAaHHS TEXHOJIOTI aepo3HIMalIbHUX pOOIT Yy
CUTBCBKOMY HACEIICHOMY ITYHKTI Ta OTPUMAaHHS SKICHUX
(oTtomarepialliB IUITHOK CiTbChKOi 3a0ymoBu. Pobotu
BUKOHYBAJIUCh 33 CHPHATIMBHX IOTOJHHX YMOB. BiICYT-
HiCTh XMapHOCTi, BiTep cwior 10 5 wm/c. IIpoTsrom
JHOTHOTO JTHS BUKOHAHO S TOJILOTIB 3 HEMiATOTOBICHHX
MaiinaHunkiB. Jleski 37bOTH 1 MMOCAIKK BiIOyBamHCs
MPOCTO 3 BYJHUIh cena. Brpomorx 30 XBIINH MOJBOTIB 3
Bucotr 300 M 3HATO MapHIPyTH 3arajbHOI0 JIOBXKHHOIO
OsM3bKO 6 KM, a Jesiki 3 HUX IOBTOPHO 3HSTO 3 METOIO
BJIOCKOHAJIEHHS TEXHOJIOr1] HaBiralii Ta 3HIMaHHSL.

Tperiii eran eKCHEPUMEHTIB TOJISITaB Y MPOBEACHHI
6mogHorO0 3HIMaHHA Tepurtopii cema BiBus Crpuiicbkoro
paiiony JIbBiBCBKOi O6macti. Moro okommui: Topoam Ta
MOJSL  SIBJISIIOTH COOOIO0 BHPIBHSHY IUIOCKY IOBEpPXHIO.
Bona yTBOpHIach HaHOCAMH 1 BIAKIAZaMH PIYKOBHX
NOTOKIB, MoYaToK skux y Kapmarax. Ilpudomy mis
KOHTPOJIIO TOYHOCTI BHM3HAUYEHHS KOOPAMHAT TOYOK
00’€KTa [Ie HACEIICHUIl MYyHKT, Ha SKUH BXE CTBOPCHO
tororpadiunnii mnan y macmrabi 1:2000. To6to dak-
THYHO KOXXHUH YITKHH KOHTYpP MII' CIYI'yBaTH OIOPHOO
a00 KOHTPOJIHHOIO TOYKOIO.

Aepo3HiMaHHA TIpoOBeACHO 3a jgomomororo BITITA
“Ilerac” y TpaBHi Micsui. Y 1el nepioj mie He HacTaB
BereTalliitHuA Tepio]I.

[poexr aepo3HiMaHHs BUKOHAaHO Ha OpTOQOTOIUIaHI, 3
BHHECCHHSM Ta 3aKPIIUICHHSAM Ha MICIIEBOCTI KiHIIiB MapIl-
pytiB. OCHOBHI TapaMeTpu aepo3HIMaHHsS Taki: BHCOTA —
300 M, nursixosa mBUAKicTs — 60 km/rox, MacTad 3HiMaH-
Ha — 1: 17000, ¢okycHa Bimnanb nudpoBoi 3HIMAILHOI
kamepu Canon EOS-450D — 18 mm. 3anpoekTtoBaHi mepe-
kputTst cranoBuni: P, = 80 %, P, =40 %, kinbKicTh MapI-
pyTiB — 8, iHTepBai pororpadysaHHs — 2,5 c.

TexXHOMOriYHO aepo3HIMAHHS BHKOHAHO 33 JOTIOMOTOIO
HaBirauiifHoOro oOJiaJHaHHsI Ta PyYHUM KEpPyBaHHSM JITaKa:
3aBE/ICHHS Ha MMOYaTOK MapIIpyTy 3 PO3BOPOTOM Ta MpsIMY-
BaHHSM Ha KiHeIlb MaplIpyTy, Ae IepedyBas minor [2].

AHaTI3YIOYH AKICTh OTPUMAaHHUX MapIIPYTiB, HEOOXiTHO
3a3HAYMTH, IO MPSMOJIHIHHICT, KYT 3HOCY Ta MOB3JIOBXHE
MIEPEKPHUTTS 3HIMKIB 3a(iKCOBaHO y MeXax IOIyCKiB
(puc. 4). OnHak 3aMMIIMIACE HEBHPILICHOK mpobiema —
JIOBOJI BENUKI KyTH TaHTaXy Ta KpeHy, IO, IMOBIPHO,
3YMOBJICHO HEIOCTATHROIO cTadiizariero BITIA.

Jis BU3HAYEHHS KUTBKICHHX ITapaMeTpiB OTPUMAaHHUX
300paxkeHb 00pOOJIeHO BHOIPKOBI cTepeonapu pi3HUX
MapmipyTiB (3a 7eB’ITbMa OTIOPHUMH TOUKaMu). [Ipuaomy
00poOKy mpoBeneHO 0e3 ypaxyBaHHS CIOTBOPEHb 3a
JOUCTOPCIIO 1 3 BUKIIIOUEHHSAM IIi€i abepamii. Pesympratn
TOYHOCTI OpPIEHTYBaHHS ITOJJAHO B TaOJIHIIL.

3navenns CKII npocTopoBuX KOOpAMHAT
y pe3yJbTaTi opicHTYBaHHA 0e3 ypaxyBaHHS
i3 ypaxyBaHHSIM qucTOpCii
CKII, m Mx My Mz
3 abepariero 0,430 0,187 0,623
Be3 abepauii 0,155 0,080 0,314

AHaJti3yroun HaBeZeHI pe3yJbTaTH, 3a3HauiMo, 110, I10-
nepie, adeparliiiHi CIOTBOPCHHS, OE3yMOBHO, HEOOXIIHO
BpaxoByBaTH. [1o-1pyre, TOUHICTH OpiIEHTYBAHHS 3HIMKIB J1a€
3MOT'y CTBOPIOBATH BEIMKOMACIITa0HI INTAaHN (PaKTHIHO BKE
y macmra6i 1:2000. KpiM nporo, y pe3ysibrari OpieHTYBaHHS
OOYHCITIOIOTh KyTH HAXWIy 3HIMKIB, Y HAIIOMy BHIAIKY
KyTH TaHraxy Ta KpeHy Oymu y mexax 3-10 rpamycis, a
KyTH 3HOCY He TepeBuiyBaiun 3—4 rpanycis. lle mosicHio-
€TBCS TUM, IO XO4Ya CHUCTEMa CTalOumi3allii JiTaka crpa-
LBOBYE, ane ii HEAOCTaTHbO, MO0 BHHTH Ha PIBEHH O
5 rpajyciB, HATOMICTb KYT 3HOCY, SIKWii MO)KHA PEryJIlOBaTH
y TIOBITPi, Ja€ MiHIMAJIGHUHA pe3yIIbTaT.

OCKIJTBKY TOJIOBHUM 3aBIAaHHSIM E€KCIIEpUMEHTaJIbHUX
poOiT OyIi0 poBeieHHs OJI0YHOTO 3HIMAHHSA Ta HaJali Ha
il OCHOBI mpoliecy GOTOTPiaHTyIALI], TO 3yMTHHUMOCS Ha
upoMy getanbHO. OTXe, y pe3yibTaTi aepo3HIMaHHS
OIpalbOBaHO BICIM MapuIpyTiB. AHaJi3 mNapajiesbHOCTI
MapupyTiB BKa3ye Ha Te, IO NPAKTHYHO TUTBKH TPH
MapIIpyTd i3 BOCBMH 3aJI0BOJIBHSIIM JIONMYCTHMI HOPMH,
pemiTa MapuIpyTiB PO3XOAWIIHCE i YTBOPIOBANIHM “IITaHU”,
X04a MPH 1IbOMY MOINEPeUHe NEPEKPUTTSI HE BUXOIUIIO 32
norryctuMi HopMu 1 paktuaro 50 % marepianiB MokHA
O0yno o0poOsaTu. YoMy BHHHKIIO 1€ HETaTHBHE SBHUINEC?
[NosicHeHHs ofHe: NiTak OyB HEMPABHIHLHO CKEPOBAaHHH Ha
MMOYaTOK MapuIpyTy, ajie¢ MOTIM, Yy Jpyrid MOJOBHHI
MapmpyTy, SKuii OyB HaONMKCHHH 1O TLJIOTa, BIANOCh
BIJIKOPUTYBAaTH BHXIJl Ha 3aIIPOSKTOBAHUI MapIIPYT.
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3iTHa Maca 65 kr
Po3max kpuiia 5m
JlosxuHa 25m
HIBUAKICTB TOTBOTY 80-150 xm/rox
Maca KOPHCHOTO HaBAaHTaKCHHSI 25 xr

Yac nonpoty 3 BaHTaxeM 25 Kr 4ron
Maca rutanepa 32 kr
Maca nanusa 5...10kr
JIBUTYH TBOLMITIHAPOBUI 15 k.c.
3J1iTHA MBUAKICTE 60 km/rox
ITocaaxoBa MIBUAKICTE 50 xkm/ron
3niTHO-MOCAIKOBA CMYyTa 50...70 m

MakcumanbHa mBHAKICTh HAbopy Bucotn 6,5 m/c
AeponuHamiuHa sKicts, 95 km/rox 15

Paniyc Bipaxy 40...60 m
Puc. 2. Texniuni xapaxmepucmuxu ma eueiso BILUIA *“DPAKC-4 IITAX”
3niTHa Maca 12 xr
Po3max kpuna 2,4 M
JloBxxuHa 1,7m
[IBuAKICTH TONBOTY 50-110 xm/rox
Maca KOpUCHOTrO HaBaHTaKEHHS 5/7,5 xr
Yac nonpoTy 3 BaHTaxeM 1,5 Kkr 0,5/4 ron
Maca mianepa 8/8,5 kr
JIBUT'YH eeKTpUYHHH 2/3,5 kBt
31iTHA MBHIKICTH 40 xm/Tox
IMocaaxoBa HIBHAKICTH 40 xm/rox
3niTHO-IOCAIKOBA CMYTa 25w™m
MaxkcumanbHa HBHIKICTh HAOOpY BuCOTH 4 M/C
AeponuHamiuna sikicts, 80 km/rox 11
Paniyc Bipaxy 30 ™

Puc. 3. Texniuni xapaxmepucmuxu ma euzisao BILIA “DPAKC-5 HET'AC-E ma -G”

Puc. 4. Ooun 3 mapupymis 6104H020 3HIMAHHS

OTxe, y pe3ynbTaTi 00poOKH OJI0Ka, SIKHIA CKIaJa€ThCs 3
BUIIEBKA3aHUX TPhOX MapILIpPYTiB, OTPUMAHO CEpeHI KBaJI-
paTHuHi TOXMOKM 32 pe3yJbTaTaMH HE3aJIeKHOrO MOpiB-
HSHHS KOOPMHAT KOHTYPHHX TOYOK MICIIEBOCTI, BU3HAYE-
HUX TaXeOMETPUYHWUM 3HIMAHHSAM 1 aepO3HIMAHHSIM:
mx=0,39 M, my=0,46 ™M, m;=0,94 M, mo CBiTUHUTH TIPO
HEZOCTaTHIO TOYHICTH BW3HAUECHHS KOOPIAMHAT  JUIS
Mactra0y 1:2000. Ile MokHA TOSICHATH THM, IO Ha Kpasx
6s10ka Ta MappyTiB (puc. 4) 3HIMKH MaOTh JI0OBOJ BEJMKUI
KyT PO3BOPOTY, TAHTAXY Ta KPeHY i B Pe3yNbTaTi [bOTO
BUHUKAIOTH JTOAATKOBI TIOXMOKHM B OMpAIfOBaHHI MaTepianiB
AepOo3HIMaHHS. BEJMKE 3HAUYCHHS IOMIEPEUHMX IIapaslaKciB
TIPU3BOUTD JI0 HAJIMIPHUX TIOXHOOK.

3miTHa Maca 7/8 xr
Posmax kpuna 2,3 M
JloBxxuHa 1M
IBUAKICTB MTOTBOTY 40-150 xm/ron
Maca KOpHCHOTO HaBaHTAXKCHHS 3/4 xr

Yac monmpoTy 3 BaHTaxkeM 1,5 Kr 0,6/1.5 rox
Maca nanepa 4 xr
JIBUTYH eneKTpHUYHHIHA 1/2 xBt
3i1iTHA MBUAKICTH 35 km/rox
TTocagkoBa MIBUOKICTE 35 km/roz
3niTHO-TIOCAIKOBa CMYTa 15m
LIBuakicT HAOOPY BUCOTH 5 m/c
AepoauHamiuHa sKicts, 60 km/Tog 14

Paniyc Bipaxy 15™m

Puc. 5. Texniuni xapaxmepucmuxu ma éu2nno BIIVIA “®AKC-8 SkyBow-E ma-G”
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[ BUTIpaBJICHHS BUILCHABEACHHX HEMOJMIKIB CTBOPEHO
HOBy Mmojuikarito BIUIA (puc. 5). Huni momens mpo-
XOUTH EKCIIEPUMEHTAIEHO-BUPOOHIY1 BUTIPOOYBAHHS.

HeoOximgHo TakoX 3a3HAYMTH, IO JITAK OOJaIHAHWUHA
pamioMaskoM, MapamryToM Ta IUIAHYEThCS BCTAHOBJICHHS
GPS-npuiiMaua Juisi  BU3HAYEHHSI JIHIMHUX —€JIEMEHTIB
30BHILIHBOTO Opi€HTYBaHHs. Ha Jitaky Takok BCTaHOBJIEHA
BI/INOBI/IHA HaBiraimiiiHa amapaTypa, sKa Ja€ 3MOIy BHKO-
HYBAaTH aepO3HIMaHHS B aBTOMATHYHOMY PEXKHMI.

3araabHuil aHAJi3 MaTepiajiB 10ciIKeHb

Amnanizyroun TpoBeAeHI eKCHEepHUMEHTAIbHI poboTH,
nepexyciM BiJI3HAYMMO TEHJCHII0 PO3BUTKY aepo3Hi-
manus BITTA. Ti MokHa, Ha HaII TIOTIIS, pO3rally>KUTH Yy
JBOX HanpsiMax. OXapaKkTepH3yeMO MEpPIIUi HaIPsIM:

1. Besmocepenapo xoHCTpyKIis BITJIA MakcumambHO
crpornyeTscst (Hemae crabiiizaTopiB Ta aepomnpuCTPOrO
Ut 3HIMasbHOT Kamepu, GPS-npuiiMaya a1 BU3HaYCHHS
JHIHHUX €JIEMEHTIB 30BHIIIHBOTO OPIEHTYBAHHS TOIIIO).

2. MakcumalibHO 3MEHINYIOTh TabapuTH Ta Bary
BITJIA, a BinTak 3MEHITYETHCSI KOPUCHE HABAaHTA)KEHHSI.

3. Crabinizanist 1ocsAraeTbesi 301IbIICHHSIM MIBUIKOC-
Ti TIOJIBOTY.

4. 3anoOiraHHs po3puBaM IIi 4ac aepo3HIMaHHS JIOCS-
Ta€THCSI 30UTHIICHHAM TIEPEKPUTTS 3HIMKIB — SK TTOB3IOBXK-
HBOTO, TaK i Tiorepeunoro mepekputts (o 90 %).

5. O6pobxa 300pakeHb y TMpOIEeci CTBOPEHHS OPTO-
(oTomIaHIB TPOBOAWTHECS B ABTOMAaTHYHOMY PEXHMI,
TOOTO 32 PaXyHOK YJOCKOHAJIEHOI'O CY4YacHOTO Mporpam-
HOTO 3a0€31e4YeHHS.

VY npyromy Hampsimi BiI3HAYHMO:

1. HasiBHICTP MNOTYXHUX IU(PPOBUX 3HIMAIBHUX
CHCTEM, IO CIIPOMOJKHI y MOJBOTI aBTOMAaTHYHO BPaxo-
ByBaTH KyT 3HOCY, BCTaHOBJIEHHS reone3nmynnx GPS-
MpuiiMadviB, SKi 3 BIAMOBIIHOK TOYHICTIO BHU3HAYAIOTH
€JIEMEHTH 30BHIITHBOTO OPiEHTYBAaHHSI.

2. Hasgirariiiine ycrarkyBanus (Bizeokamepa), sike J1a€
3MOTY MUIOTYBaTH JTaK SIK y Py9HOMY, TaK i B aBTOMa-
THYHOMY PEXUMAaX.

3. Mpuctpiit crabimizamii mitaka, SIKMA JO3BOJISIE
3MEHIIYBaTH KyTH HaxWiIy TaHTaxy Ta KpeHy, a BiaTak
3HIKYBATH MIBUJKICTb.

4. YTpuMmyBaHHSl TapaMeTpiB IiJ Yac BHKOHAaHHS
mpolecy aepo3HiMaHHs (MPAMONIHIKHICTE MAapIIPYTIB,
3agane noe3nosxHe (60-80 %) ta monepeune (30—40 %)
MEPEKPUTTS).

5. Hemae HEOOXigHOCTI y TPOBEICHHI MOIHOBUX
poOIT I TIaHOBO-BUCOTHOI MPHWB’SI3KA TOYOK 3 METOIO
BHUKOHAHHA (DOTOTPiaHTYJIAIII.

Sk meprmmid, Tak i Ipyruil HampsM Mae TIeBHI IepeBart.
VY nmepuioMy BapiaHTi MO3UTUBHUM € Te, L0 TabapuTHI
pO3MipH JTiTaKa HEBEJHKI, HOr0 MOXKHA 0e3 3aiiBUX 0OMe-
’KEHb TPAHCIIOPTYBATH Ha 00”€KT Ha Oy Ib-sIKOMY BUJIi TpaHC-
mopty. OKpiM I[Or0, 3HIMAHHS TOBHICTIO MPOBOJMTHCSA B
ABTOMAaTHYHOMY PEXHMI, a [ie, CBOEI0 YEproro, He BUMAarae
NPHUCYTHOCTI (axiBILiB — ornepaTopiB aepo3HiMaHHs. OnHax
HEOOXIJJHO 3ayBa)XKUTH, 10 HaBEJEHI IlepeBaru HE 3aBXKIU
KOMIICHCYIOThCsl. HaBiTh /u1s 3alpOEKTOBAHOTO MaKCHMaJlb-
HOTO TIEPEKPUTTSI 3HIMKIB iCHy€ MOXIIMBICTH pO3DPHBIB.
Takox He MOXHA 3a0yBaTH IIpoO Te, IO Yepe3 BENHKI KyTH
Haxwily B TIporeci TpaHC(OPMyBaHHS —30LTBIIYIOTHCS

3Ha4YeHHS MOXHMOOK, SKi MOXYTh BIUIMHYTH HA TOYHICTh
BH3HAYCHHS KOOpIMHAT TO4YOK 00’ekta. Ille omuH nmocuth
BaroMHil HETATHBHUN apryMeHT, SKWH HEOOXiTHO Bpaxo-
BYBATH, — 1I¢ BEJIMKa MIBUAKICTb. AJDKE BHACIIIOK BEIIMKOI
IIBUAKOCTI Ta HeBelIHKoi BUCOTH monboTy BIUJIA BuHmKae
3Ma3 300paxkeHHA. [l NpHKIamy, po3paxyeMo IO BEJH-
9iHy U1 TaKUX Tapamerpis sHiMaHHA. Hp=300 M,
f=18 mm, t=0,01 mm, W =100 xm/rox, Toxi o = 0,02 mm,
1110 Ha MiCIIEBOCTI CTaHOBUTHME — 32 cM. SIK y HiepIioMy, TaK
iy Apyromy HampsiMax He TpeOa 3a0yBaTu Npo 3aKpUBadi
3HIMaJIBHUX KaMep. BOHM MOBHHHI OyTH IIEHTpaJbHHMH,
SIKIIIO YK BOHU IITOPHO-IIUIMHHI, TO 1I€ MPU3BOUTH JI0 TIOPY-
nreHHss oprockomii [9]. s miATBEpIUKEHHS WBOTO PO3-
paxyeMo TMOXHWOKY Yy BUMIpIOBaHHI KOOPIHMHAT IH(POBOTo
300paXeHHS U1 KaMepH, SIKY BCTAQHOBIJIM Ha BHIICOITHCA-
Hux BITJIA — Canon EOS-450D. Bci mapamerpu npaiimeMo
3 TOMepefHiX OOYHCIeHb. Y pe3ylbTaTi OTPUMAEMO:
Ax =0,06 MM, 110 3HOBY X TaKH Ha MICUEBOCTI CTAaHOBH-
ame — 1 Mm! 3BHUAliHO, 3MEHIIMTH IIi MMOXHOKH MOKHA
Hacamriepe]] 3a paxXyHoK uacy ekcrosuii. e o3nauae, mio
TIPOBOJIUTH aEpO3HIMaHHS HEOOXiZHO Yy COHSYHY IIOrOIY,
KOITM OCBITJICHICTh 00’€kTa MakcuMmanbHa. OJHaK TyT
BUHHKAE JIpyTa 3aBajia, a caMe HasIBHICTb BEJIMKHX TiHEH, 10
MOKE TOTIPIIMTH SKICTh BHMIiproBaHb. OTXe, Il BHUpi-
MICHHA I1i€] MpoOJieMH MOTPIOHO 3aCTOCOBYBATH 3HIMAIBHI
KaMepH 3 HEHTpaJbHUMH 3aCyBadaMH.

PosristHEMO 3MiMIeHHS TOYOK Ha 3HIMKY, BHKIMKaHE
3MIHOIO KyTOBHX €JIEMEHTIB 30BHIIIHBOTO OpIEHTYBAHHA
3HIMKa, MiJ 9ac Woro (GopMyBaHHS. 3MIIEHHS KOOPIHHAT
TOYOK AX 1 Ay 3alleXXHO BiJi 3MIHM KYTOBHX EJIEMEHTIB
30BHIIIHBOTO OpieHTYBaHHS A®, Ao 1 Ak MOKHA BU3HAYNUTH
3a hopMynamu HabOKEHOTO TpaHchopMyBaHHs. Jlist npHk-
nany, smimensst AX = 0,005 MM MO>KHA OTpUMATH BHACITIIOK
MOBOPOTY (pOTOKAaMEepH BIANOBIIHO Ha KyTh Aw = Y,
Aa = 0,7" 1 po3Bopoty Ha KyT Ax = 2,5'. 11i 3MiHN 3HAYCHB
KyTOBHX EJIEMEHTIB 30BHIIIHEOTO OPIEHTYBaHHS MOXYTh
OyTH HAaCIIJKOM IIBHAKOCTI KYTOBHX €BOJIOLIH JIITAILHOTO
amapaTa 3a KpeHoM 8° 3a CeKyHIy, 3a TaHTaxeMm 1° 3a
CEeKyHZy 1 pucKaHHAM 4° 3a ceKyHIy. 3cyB AY CpuuHHSIE
BianoBiaHO Kytd Aw = 0,8' i Ao = 5' 1 po3BOpoT Ha KyT
Ax = 1,7', mo BiAMoOBiae MIBUIKOCTI KYTOBHX CBOIIOIIHN 32
kpeHoM 1,3° 3a cexyHmy, 3a TaHraxem 8,3° 3a cekyHnmy i
puckarHsM 2,8° 3a cexyHay. [lomani po3paxyHKH Imie pas
MATBEPUIA T€, IO, BHKOHYIOUH aepO3HIMAIBLHHIN TIOJIT,
HEOOXiZHO 3a0e3NMeYNTH MaKCHMAaJbHY CTaOLTi3alliio JiTaka
a0 BM3HAYCHHS 3 JOCTATHHOIO TOYHICTIO KYyTOBHX €JIEMEH-
TIB OpIEHTYBaHHSI 3HIMKIB.

BucHoBknu

OTxe, TPOBIBIIM Yy3aralbHEHWH aHANi3 CTOCOBHO
3acrocyBanHsa BIUJIA mms mineit aeposHiMaHHS, chopmy-
JIIOEMO BUCHOBKH:

1. BesymoBHo, 3actocyBanHsi BIUJIA s aeposHi-
MaJIbHUX pOOIT € TEePCHEeKTHBHHUM 1 Iie TOBEICHO BeH-
YEe3HUM 3alliKaBJICHHSM 1010 BIPOBAKEHHS y BUPOO-
HUIITBO IUX 3aC00iB.

2. Ha Hamy nymky, 3aranbHi BuMorm 1o BITJTA
MOBUHHI OyTH TaKUMH:

a) HeoOXiAHO 3a0e3MeYnTH MaKCUMAllbHY CTa0ilb-
HICTh TOJIBOTY 3a JOIIOMOTOIO BiATIOBIAHOTO TipoCTabiii-
3yBaJBHOTO 00JIaTHAHHS;
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0) HasBHICTH Ha GOpTy reomesuuHoro GPS-mpuiiMaua,
32 JIONOMOIOI0 SIKOrO Yy KIHEMaTHYHOMY pEXUMI 3
noctatHboro TouHicTIO (10-20 cM) BH3HAYATHMYTHCS
JIHIMHI €JIeMEHTH 30BHIIIHBOTO OPIEHTYBaHHS 3HIMKIB,;

B) B@XJIMBO BCTAHOBUTH HaBiraiiiiHe oONajHAHHS, 3a
JIOTIOMOT0I0 SIKOTO MOJKHA pealli3oByBaTH pydyHe, HalliB-
aBTOMATHYHE TA aBTOMaTHYHE KEPYBaHHS alapaToM;

) HasBHICTH aepOIPHUCTPOIO, 0OIaHAHOTO MiHIiaTIop-
HUMH I1HKPEMEHTAIbHUMH POTOPHO-ONTHYHUMH JlaBava-
MH, 3a JOIOMOTOI0 SKHX MOXKHa BH3HA4YaTH KyTOBI
€JIIEMEHTH 30BHIIIHBOTO OpPi€EHTYBAaHHS 3 TOYHICTIO O
JEKITBKOX CeKYH]I;

1) BaXJMBHMH € 3aCO0M 0€3MeKH CTOCOBHO CamMoro
BIUJTA Tta GoproBoro ob6iagHaHHs (MapairyTHa CHCTEMA,
paioMasik TOIIO);

€) HasBHICTH TOCTATHBO MOTYXKHOI H(PPOBOT KaMepH
3 Tes1e00’ EKTHBOM, 3 TOTIISY PO3PiI3HIOBAIBHOI 3aTHOCTI
(ue menme 3a 20-60 MII);

%) 000B’SI3KOBE METPOJIOTIUHE JOCITIKEHHS H(pPO-
BUX KaMep Ha NpeAMeT BH3HA4YeHHs IUCTOpCil Ta eie-
MEHTIB BHYTPIIIIHBOTO OPi€HTYBaHHS;

3) MOXkIMBicTh 3abe3neuntd momit BITJIA He Menme
BiJ OfHI€ET TOAUHY,

K) BaXJHMBO 3a0E3MEYNUTH MOXIHMBICTH TPAHCIOPTY-
Banns BITJTA Ge3 HasgBHOCTI clieLiajIbHUX 3aCcO0iB;

1) OaxaHUM € OOMEXKEHHs 3IITHO-OCATKOBOI CMYTH
(peanizaist pexxumy “37iT 3 pyKH” i TTicaay B TOUKY);

M) Ba)XXJIMBO 3a0€3MEYNTH BH3HAUCHHS Y MOJBOTI KyTa
3HOCY Ta HOro aBTOMAaTWYHE BCTAHOBJICHHS 3a JOIO-
MOT0I0 a€POIIPHUCTPOIO.

3. Hapmani aBTOpH IIAHYIOTH BTUIHTH Y BHPOOHHYMIA
mpoliec BUIIenepepaxoBani BuMord (OiipIna yacTuHa ix,
3a iHdopMaIliero, ska HaBeICHA BHIIE, BXKE peanizoBaHa)
Ta TIPOBECTH BHIIPOOYBAaHHS TEXHOJOTIYHOI CXEMH
aepo3HIMambHUX pOOIT 1T CTBOPEHHA OpTO(OTO- Ta
TornorpadivyHuX IUIAHIB 3a MaTepiaaMy 3HIMaHHS.
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AHaJi3 i nepcrneKTHBH aepO3HIMAHHSA
3 0e3MiJIOTHOI O JITAJIBLHOI0 anapaTra
B. I'motos, A. Lepknerud, O. 30pynubKui,
B. Koumicaivenko, O. [Ipoxopuyk,

P. Kapnaymenko, B. I'anenpkuii

HaBemeno pesympTaTh Ta aHami3 aepo3HIMaHHSA 3
BITJIA cinbChbKHMX HaceJleHUX IMYHKTIB. Bu3HaueHO npo6-
JIeMH, sIKi BUHHMKAIOTh IIiJ] Yac MPOBEJCHHS aepo3HiMalb-
HOT'O ITPOIIECY, T MOKJINBOCTI iX BUPIIICHHS.

AHaJIN3 M epcneKTHBBI A3podoTocheMKH
¢ 0e3NMUJI0THOrO J1eTaTeJbHOr0 annapara
B. I'motos, A. Lepknesnd, O. 30pyuxwi,
B. Komucanuenko, O. IIpoxopuyk,

P. Kapnaymenko, B. INanenkuii

IIpuBeneHsl pe3ynbTaThl M aHAIN3 a’pOCHEMKH C
BIIJIA cenbckuX HacelICHHBIX IyHKTOB. OmpeeneHsl
po0JIeMBbl, KOTOpblE BO3HUKAIOT BO BpEMsl MPOBEICHUS
a’pOCHEMOYHOT0 NTPOLECCa U BOBMOXKHOCTH UX PEILEHMUS.

Analysis and perspectives aeroshooting
process with unpiloted aircraft
V. Glotov, A. Tserklevich, O. Zbruckij,
V. Kolisnichenko, A. Prokhorchuk,
R. Karnaushenko, V. Galecky

The results and analysis of block aeroshooting from
UAV rural village are presented. Attention is focused on a
number of issues that arise during the aeroshooting
process and on their possible solutions.





