Po3oin 6. Cyoosa 6yodisenvho-, 3emenbHO-mexHiuna ma eKCnepmu3a 3 NUMaHs 3emieycmpoio

5. Incmpykyis Tipo MpU3HAYCHHS Ta MIPOBEICHHS CYIOBHX €KCIIEPTH3 Ta SKCIIEPTHHX JOCTi-
JDKEHb: 3aTB. Haka3oM Minrocty Ykpainu Big 08.10.1998 Ne 53/5 3i 3minamu [Enexrpon-
Hui pecype]. Pexxum nocrymy: zakon.rada.gov.ua/go/z0705-98.

6. Memoouka oyinku maiiHa: 3aTB. nocraHoBor Kabminy Ykpainu Big 10 rpyans 2003 p.
Ne 1891 (B pen. moctanoBu Kabminy Ykpainu Big 25 nucromana 2015 p. Ne 1033) [Enex-
TpoHHUIT pecypc]. Pexxum moctyny: zakon.rada.gov.ua/go/1891-2003-1.

ONPEJEJIEHUE CTOMMOCTH HEABUKUMOI'O UMYIECTBA
B YCJIOBUSIX HECTABUJIBHOI'O PBIHKA.
PETPOCIHHEKTUBHAS OIIEHKA

P. H. Ilacbko
H. H. Apadyan

B cratee paccMOTpeHBI BOIIPOCH TIPOBENCHHS CYIEOHBIX OIIEHOYHO-
CTPOUTENBHBIX U OLEHOYHO-3EMENIbHBIX 3KCIEPTU3 U 3KCIEPTHBIX HCCIIEIOBAHUN
[0 BOIPOCAaM OLIEHKH OOBEKTOB HEIBIXKMMOI'O HMMYILECTBA B YCIOBHUSX HecCTa-
OMJIBHOTO PBIHKA, @ TaKKe M0 BOIIPOCAM HCIIOIHEHHS PETPOCIIEKTUBHON OIICHKH.

DETERMINING THE COST OF REAL ESTATE
IN THE UNSTABLE MARKET.
A RETROSPECTIVE EVALUATION

R. Pasko
N. Arabuli

The article deals with the issues of conducting forensic appraisal-building and appraisal-

land expertise and expert research on the issues of valuation of immovable property in an
unstable market, as well as on the issues of the implementation of a retrospective assessment.

VJIK 343.98:349.41

M. A. llumos
3aBinyBau Bigainy

0. 1. JTomeukin,
iHJKeHep-reoae3ucT

Kuiscokuii Hayxo6o-0ocnionuti incmumym cyo008ux ekxcnepmus
Minicmepcmea ocmuyii' Yxpainu

BUKOPUCTAHHSA BE3IIVIOTHUX JIETAJIBHUX AITAPATIB
ITPU BUKOHAHHI 3BEMEJIbHO-TEXHIYHUX BUJIB EKCIIEPTHU3
TA EKIIEPTHU3 3 IMTAHb 3EMJIEYCTPOIO

Y emammi poskpuma mema euxopucmanms 6e3niOMHUX J1eMATbHUX Anapamie npu 6u-
KOHAHHI monozpago-zeo0e3uynux pooim, AKi y nooanbuomy 8UKOPUCHOBYIOMbCA NPU CKAAOAH-
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Hi 3eMeNbHO-MeXHIYHUX eKCnepmu3 ma excnepmus 3 numanb semaeycmpoio. Taxooxc nagedenuil
npakmuyHuil doceid pobomu cneyianicmie Kuiscokoco HJJI cydosux excnepmus y ckiaoauHi
MAKUX UL GUCHOBKIE 3 BUKOPUCIIAHHAM OE3NIIOMHUX IeMAIbHUX ANApamis.

B ocranHI pokH B pi3HHX cdepax KUTTS MHUPOKO POMOBCIOMKYETHCSA BUKO-
pucTaHHs 0e3MUTOTHUX JiTansHUX anapatis (BITJIA).

BITJIA akTHBHO BUKOPHCTOBYIOTHCS B CLTBCHBKOMY TOCIIONAPCTBI, JTiICOBOMY
TOCIIOIAPCTRBI, TEOIOrOPO3BiILi, IPH BUKOHAHHI T€0Ie3UYHUX BHITYKYBaHb, TOIIO.

3acTocyBaHHS OE3MITOTHHX JICTATLHUX arapaTiB T03BOJSIE CYTTEBO 3HU3UTH
BUTPATH Yacy Ha MPOBEICHHS TOMOrpao-Teoe3NIHIX pPoOiT, BHKOHATH 3HOMKY y
TPYAHOJOCTYITHUX MiclsX abo 3[ificHUTH aepoOTO3HOMKY TEPUTOPIi, TOCTYI 10
SIKOT B3arayi HEMOJKIJIUBHIA.

TakoX OCTaHHIM 4acoOM BCE TOIMINPIOETHCS BUKOPHCTAHHS OE3MUIOTHHX Jie-
TaJbHUX arapaTiB i 4aCc BUKOHAHHS TOMOTpado-Teoae3NIHUX poOiT, pe3yIbTaTH
SKHX Y NMOJaJIbIIOMY BHKOPHCTOBYIOTHCSI IIPH CKJIaJaHHI €KCIIEPTHUX BHCHOBKIB Y
3eMeNbHO-TEXHIYHUX eKCIIePTH3aX Ta eKCIePTH3ax 3 MUTaHb 3eMIICYCTPOIO.

Taxk, cnemiamictn KuiBcbkoro H/II cymoBHX eKCHepTH3 BHUKOPHUCTOBYIOTH
BITJIA mpotsirom 2017 poky T 9ac BUKOHAHHSI BUIIIE3a3HAYCHUX BUJIIB EKCTICPTH3.

BILJIA noaiisiioThesi HA HACTYTHI BUIM:

— BITJIA 3 HepyXOMHM KPHJIOM;

— I'BunaTokpmii BITJIA;

— BITJIA 3 nekinpkoMa HeCy4UMH TBHHTaMH.

Hai6inpm mmpoko BUKOPHCTOBYBaHI amapatu UL 3MOMOK, (orodikcamii
Ha HeBenwkux Iwtomax € BITJIA 3 mekinbkoma HECYdMMH T'BHHTaMH. JlaHWI THII
BIUJIA na mpots3i 2017 poky Takoxk BHKOPHCTOBYIOTH criBpoOiTHukn KHJIICE
IiT Yac BUKOHAHHS 3€MEIbHO-TEXHIYHUX EKCIICPTH Ta EKCIEPTH3 3 MUTaHb 3eMJIc-
ycrporo. 3okpema, MoBa mime mpo moxens BITJIA — Dji Phantom 3 Advansed.
Jlanuii anapat Ma€ HACTYITHI OCHOBHI TEXHIYHI XapaKTEPUCTHKH:

— gaza 3 bamapeeio i eeunmamu — 1280 2;

— Yac noibomy Ha 0OHOMY 3apsadi — 0o 23 xe;

— poboua memnepamypa — 0...+40 C;

— TOYHICTh TO3WIOHYBaHHS B pexkuMi GPS — mo Beprukani — 0,1 M, o
ropuzoHTasi — 1 M;

— Oiana3zon Haxury noogica 3 kamepoio — 90 ....+30 epadycis;

— Mampuys kxamepu — Sony EXMOR 1/2.3, 12.4 Mn;

Po3zoinbua 30amuicmes — 4000x3000;

— 00’exmue: FOV 94° 20 mm, 172.8, ghoxyc;

— 1SO: 100-3200 (sioeo) — 100—1600 (pomo),

— Bumpumxa — 8 ¢ — 1/8000 ¢,

— Hanvhicmo 36’a3Ky nepedasaya (na 8iokpumitl micyegocmi) — 0o 2000 m.

3aranbHUI BUIIIAA alapaTy OpeAcTaBlIeHud Ha puc. 1.
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I. g - LAY by L

Puc. 1. BIINTA — Dji Phantom 3 Advansed.

Ha monepennix monensix BITJIA sikicTh BUKOHAHHS TOAIOHOT 3HiOMKH Oyra ©
BU3HAHA, K HEMPHUITYCTUMa, OCKUIBKU Ha amapaTax, sK MPaBUII0, BCTAHOBIIOBAIIU-
Csl KaMepH MOOYTOBOTO CErMEHTY, HE BUKOPUCTOBYETHLCS TipocTadiii3ytoua anapa-
Typa, i 9ac 3HOMKH OyJIM HEMTOOJAMHOKUMH BiIXUJICHHS ONTHYHUX OCIB Bij Bep-
THKaJIi y JIeKUTbKa TPajayciB, IO y CBOIO Yepry 3HAYHO YCKIIAQJHIOE TPOIEC TIep-
BHHHOI 00p0OKM 3HIMKIB. OJHAK, B IPEACTABIICHIH MoJelli Oe3MiIOTHHKA BHUIIIE3a-
3HA4eHi HeMOJIKU MiHIMi30BaHi 1 He € 3Ha4HO0 Ipobiiemoro. bibm Toro, po3su-
TOK IM(PPOBUX METOAIB POTOrpaMMETPUIHOI 0OPOOKHU BiKe MPU3BIB O TOSIBU IIPO-
rpaM i MporpaMHHUX KOMIUIEKCIB, 3MaTHHX OOpOOJIATH HaBiTh TakKi HESKICHI JaHi
aepo()OTO3HOMKH y BHCOKOABTOMAaTH30BAHOMY PEXHMi, TIpH MiHIMANBHIH ydacTi
omneparopa.

Po3ristHeMO TeXHOJNOTIYHMH JIaHLIOT OTPUMAaHHA TomorpadidHoi kapTtu 3
BHUKOPUCTAHHSM HACTYITHHX KOMIIOHEHTIB:

— BITJIA nuis BUKOHaHHS aepo(OTO3HOMKH;

— GPS obnmagHaHHA A7 KOOPIUHYBAHHSA TOUOK OTIOPHOI MEpeKi;

— T1O Agisoft PhotoScan B sixocTi iHCTpyMeHTa 00pOOKH MaTepialiB 3HOMKH.

AepodoTo3iiomka 3 Bukopuctanusm BIIJIA

VY TexHiuHOMY ceHCi mpomec aepodoro3iiomkn 3 BUKopHucTaHHAM BIIJIA
CKJIQIA€ThCS 3 TPHOX €TalliB: MiJrOTOBYOrO, BJIACHE 3HOMKH Ta KaMmepaibHOi 00-
POOKH OTPUMAaHUX JaHUX.
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ITiozomoeuuit eman.

Ha nanomy erani BUKOHYIOTBCS:

1. BUBYCHHS HasSBHUX MaTepiaiiB; GpopMyBaHHS BHMOI JI0 MaTepialiB, sKi
HEOOXITHO OTPUMATH 3a pe3yibTaTaMU 3HOMKH — THI 1 MacmTab KapTh, MExi
00’ekTa 3WOMKH; PO3IUIBHY 3IaTHICTh, KOOPAWHATH KOHTYPY IUISHKH 3HOMKH,
NEPEKPUTTS 3HIMKIB, TOUHICTh BU3HAYECHHS KOOPAMHAT LEHTPIB (oTorpadyBaHHs
(mauni KI[®), BuMoru 10 Ha3eMHOI OMOPHOI Mepexi (IiJ YaC BUKOHAHHS KOMOIHO-
BaHOI 3HOMKH, HalPHKJIaJ] KOJIU MPUB’A3Ka OpTO(GOTOINIAHY BUKOHYETHCS 3a TOU-
KaMH Ha3eMHOi OIOpPHOI Mepexi, BUMOr 1o To4HOoCTi Bu3HaueHHsS KII® B3arami
HEMae);

¢dopMmyBaHHS MONBOTHOTO 3aBnaHHA i BITJIA. BukoHyeThes MporpaMoro
raHyBanbHUKOM monsoTiB (Pix4DCaptur, Drone Deploy, Altizure). Omepatop
Mae BHOpaTH BHKOpHUCTOBYBaHWI kommuiekc BITJIA (y pasi, skmo mporpama Io-
3BOJISIE TIPAIIOBATH 3 JAeKiabkoMma KoHpirypamismu BIUIA i ¢otoamaparypwu), mo-
3HAYMTH HA KapTi KOHTYpP AUISHKH 3HOMKH Ta MPUOJIM3HE MMOJIOKEHHS CTapTOBOTO
MafJJaHYNKy, BCTAHOBUTH HEOOXIJHY PO3IOUILHY 3[ATHICTH 1 MEPEKPUTTS, IiCIs
YOro Iporpama po3paxoBye IUIAH MOJNBOTIB 1 IepeBipsie HOro BUKOHAHHS.

Buronanua ¢pomo3siiomku. Ha oanomy emani euxonyemoca:

1) yTOYHEHHS MOJIOXKEHHSI CTapTOBOr0 MaiIaHYMKY, BUSHAYCHHS TOYKH I10-
BEpHEHHS;

2) aBTOMAaTHYHE YTOYHEHHs IUIaHy MOJbOTIB Ta MOBTOPHA MeEpeBipka Horo
BUKOHAHHS;

3) crapt BITJIA;

4) BUKOHAHHS 3HOMKH Y aBTOMaTHYHOMY PEXHUMI;

5) npuzemiieHHs.

IIpu BUKOHAHHI KOMOIHOBAHOI'O CIOCOOY BHKOHYETHCS BU3HAUEHHS KOOP-
JIUHAT OMIOPHUX TOYOK, BUOPAHUX IS IPHUB A3KU 3HIMKIB.

Kamepanvna o6pooka danux. Ha danomy emani ukonyemuocs:

— 3HIMaHHA JaHuX ((POTO3HIMKH 1 )KypHAII MMOJBOTIB) 3 OOPTOBUX HOCIIB iH-
(dopmariii;

6) Bi3yasbHa omiHKa skocTi ororpadiii. BubpakyBaHHsS «TeXHIYHHX» Kaj-
piB, sxmro Taki 3anmcaHi. [1ix TeXHIYHUMH KaapaMHu pO3YMIIOThCS 3HIMKH, BUKO-
HaHI 11032 MEeXaMHU JIUISHKH, 110 00CTe)XyBanacs — MPHU MiUTBOTI 10 AUITHKH, Ha
JIyrax po3BOpOTY Ta iHIIE;

7) reneparis aitny npus’s3ku neHtpis GororpadyBanus. Y Xo/i MONLOTIB
amaparypa ynpaBJIiHHS BeJe 3aliC Pi3HUX MapaMeTpiB, cepe SKUX — KOOpAHWHa-
TH, IIBUJKICTH 1 TapaMeTpH Opi€HTYBaHHS JiTalbHOTO amapary. [Ticns 3akiHgeHHs
3WOMKH 3 (paiily JKypHaly IIOJNBOTIB HEOOXiTHO BHOpATH KOOPAHMHATH, IO
BiJIIIOBIIaI0Th MOMEHTaM (poTOrpadyBaHHs Ta MIPUCBOITH X KOHKPETHUM 3HIMKaM.
Taka 00poOKa, sk IpaBHUJI0, BAKOHYETHCS B Tiporpami Agisoft PhotoScan.
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[Tpu BukonanHi aepodoTositomkn BIIJIA B KoXkeH 3HIMOK 3ammcye Horo ma-
pamMerpu, a came: Jiata, 4ac 3HIMaHHs, po3Mip 300pakeHHs, PO3IbHA 34aTHICTb,
napaMeTpu KamepH (po3poOHMK, MOJeNb Kamepu, Aiadparma, BUTPHUMKaA, HIBHJI-
kicte ISO, ¢okycHa BinmcTanp), a TakoX iH(OpMaIlito, OTpUMaHy 3 OOPTOBOTO
npuiimada GPS (reorpadivuna mupora, JOBroTa Ta BUCOTA).

Jnst npuBeeHHs MaTepialiB 3HOMKH JI0 33/1aHOT CUCTEMH KOOPMHAT B IIPO-
exuii ['ayca-Kprorepa npoBoanuThest OIBOBA MPUB’si3Ka 3HIMKIB. J{J1st iboro BUOHU-
paroThCsl CIEIiaIbHI TOYKH (3 YMCIIa PO3IMi3HABAILHUX 3HAKIB) 1 KOOPJAHHYIOTHCS
BHCOKOTOYHHUM TEO/IC3NIHUM 00amHanHsIM (Haigactinie GPS).

B AKOCTi OMOpPHHUX TOYOK, B 3aJIEKHOCTI BiJl MICIIEBOCTI Ta YMOB 3HIMaHHSI,
00HparoTHCS YiTKO PO3PI3HIOBAHHI HA 3HIMKaX TOYKH, KOOPJHHATH SKHX MOXYTh
OyTH BU3HAYEHI 3 IOCTATHHOIO TOYHICTIO. Hampukiaz, JIOKH iHXEHEPHUX MEpPEeK,
KyTH II0OBOPOTY OOpIOpIB, HA 3€MENbHO-POCIMHHOMY ITOKPOBI MOXYTh OyTH BH-
kopucraHi nopapoosani CD-IuCKH, pi3HOKOIHLOPOBHIA ITACTUKOBUI OHOPA30BHI
mocyn i T.J1.

[Ticnst BHECEHHSI KOOPAMHAT OIOPHUX TOYOK B IPOEKT, BUKOHYIOTHCS Iepe-
paxyHOK KoopauHat i3 cuctemu WGS-84 10 cuctemMu KOOpIUHAT B mpoekmii [ay-
ca-Kprorepa i Bca mopmanbpmra oOpoOKa i KiHIIEBHH pe3yiabTaT 300paKeHHS OTPH-
MYIOTh peajibHi Te01e3NdHi KOOPANHATH.

IMo6ynoBana 3D Mojens MICIIEBOCTI B MPOrpaMHOMY KoMIuiekci Agisoft
Ptotoscan Moyke OyTH BUKOpPHCTaHa JJISL:

— 00yn0BH OpTO(OTOILIAHY;

— 00YI0BH KapTH BUCOT;

— MEePETBOPEHHS PacTPOBOro 300pakeHHS B BEKTOPHE;

— BUMIpIOBAaHHs BIJICTaHEH, PO3paxyHOK IUION] Ta 00 €MIB 3 IOAAIBIINM
excropToM otpuMaHux pe3ynbratiB B ['IC Ta CAD cuctemu.

3a momomoroto GNSS — mpuiiMada KOOPAMHYIOTHCS IeHTpu Takux CD
JIVICKIB, SIKi B MOJAJIBIIOMY i CIIYT'YIOTh TOYKaMH OITOPHOT MEPEexi.

Oé6pobka aepogpomosnimkie ¢ I3 Agisoft PhotoScan

IIporpama Agisoft PhotoScan — yHiBepcanpHMIt iHCTpYMEHT AT TeHepaii
TPHOXMIPHHUX MOJIeTIed TTOBEpXOHb 00 €KTiB 3HOMKH 3a (POTO300pakeHHSIMHU IIHX
00’ekTiB. PhotoScan ycmimHO BHKOPHCTOBYETHCS Ui MOOYIOBH MOnENeH Ta
00’€KTIB pi3HUX MacIITa0IB y TOMY YHKCII 32 JaHUMU acpo(OTO3HOMKH 1 reHeparii
MaTpHIb BUCOT i OpTO()OTOIIIaHIB, TOOYIOBAaHMX Ha OCHOBI WX Mozeneil. O6pob-
ka nanux B PhotoScan MakcuMasabHO aBTOMaTH30BaHa — Ha OlepaTopa MOKJIaeHi
sire GpyHKLIT KOHTPOJIIO 1 YIPaBIiHHS PeXUMaMHu poOOTH 1 IIPOrpamH.

[TobynoBa i mpuB’si3ka Mojenedl MiICLEBOCTI B Iporpami CKJIAJAEThCS 3
TPbOX OCHOBHHUX €TalliB:

1) mobymora rpy6oi momeini. Ha 1ipoMy erarmi 3MiiiCHIOETBCS aBTOMAaTHYHE
BHU3HAUEHHA CIUIBHHMX TOYOK Ha 3HIMKAX, IO MEPETUHAIOTHCS, BITHOBIICHHS IIPO-
MiHIB POEKTYBaHHsI, BU3HAYEHHSI KOOPAMHAT LEHTPIB (oTorpadyBaHHs i elIeMeH-
TiB B3a€EMHOT'O OPi€EHTYBaHHS 3HIMKIB, pO3pPaxyHOK MapaMeTpiB, IO OMHCYE ONTHY-
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Hy CHCTeMy (mucropcis, KoedillieHT acuMeTpii, MOT0KEHHS EeHTPATbHOI TOUKH).
Bci 1i po3paxyHKH BUKOHYIOTBCS B IPOTpaMi 3a OHY OHepalliio;

2) TpuB’s3Ka OTPUMAHOI MOJIENI IO 30BHIMIHBOI (reoae3nudHoi, reorpadiy-
HOi) CHCTEeMM KOOPIMHAT i 3piBHSAHHS BCiX IapaMeTpiB CHCTEMH — KOOPAHMHAT
LEeHTpiB (oTorpadyBaHHS | HA3EMHHUX OIIOPHHUX TOYOK, KYTiB OpPi€HTYBaHHS 3HIM-
KiB, ITapaMeTpiB ONTHYHOI CHCTEMH 3 BHKOPUCTaHHSIM MapaMETPUYHOIO METona
3piBHSHHSA. B siKOCTi KOedilieHTIB I 3piBHSIHHA MPHUHMAIOTHCSA MTOXUOKH BU3HA-
YeHHs1 KOOp/IMHAT TOYOK 3HOMKH (1ieHTpiB (ororpadyBaHHs), BU3HAYEHHSI KOOp-
JMHAT TOYOK HA3eMHOI OMOPHOI Mepexi, JemmnppyBaHHSA Ta MapKyBaHHS ONMOPHHUX
TOYOK Ha 3HIMKaX;

3) mobyaoBa MOMIrOHATBHOI MOJENI MOBEPXHI MICIIEBOCTI HA OCHOBI BH-
3HaYCHUX HA IONEPEeTHHOMY €Tali MmapaMerpis. Y mporpami peajizoBaHHH eKc-
npec-MeTO/, SIKUI MONATae y TPiaHTyIsLiil JIMIIe 3arajibHAX TOYOK, OTPUMaHUX Ha
MepIIoMy eTami, i OLIpIT TOYHI cnocodn 0OpOOKH, IO MOJATaloTh Y BU3HAYCHHI
MIPOCTOPOBOTO TOJOKEHHSI I KOXKHOTO TiKcena 300pakeHHs (B 3aJISKHOCTI Bif
HEeoOXiTHOT CTeIeHi aeTanizamii 00poOasSETbCS KOKHUM MEPIIHA, KOXHHA YeTBep-
TUH, KOKHHUN IICTHAAUATHIH 1 T.J. — BChOIO I1’ITh MOXIIUBUX PIBHIB).

VY nopanbioMy OTpUMaHa MOJENTb BUKOPUCTOBYETHCS [Ulsl TeHepalii opTo-
(oToIUTaHIB 1 MATPHUIB BUCOT.

3 TOUKH 30py OmepaTopa mpoiec podoTH 3 MPOTPaMoI0 BUTIIAAE HACTYITHUM
YHHOM: 3arpy3ka ()OTO3HIMKIB

1. Bubip cucreMu KOOpAMHAT 1 3arpy3Ka JaHHX HPHUB’SI3KH LEHTPIB (OTO-
rpadyBaHHs.

2. dopMyBaHHS TOYEYHOI MOJIEI TOBEPXHI 3eMiIi.

3. [Ipu HassBHOCTI HA3€MHOI OIMOPH MEPEXi — BCTAHOBJICHHS BIMITOK OITOp-
HUX TOYOK Ha ()OTO3HIMKAX 1 3aBaHTAXKCHHS KOOPAMHAT TOYOK OTIOPHOI MEpPExi.

4. Onrumisanist Mozieni (BUPIBHIOBAHHS IAPAMETPIB IIPHUB SI3KH).

5. I'enepais moiroHaabHOT MojIeNi 3eMHOT OBEPXHI.

6. Excriopt aHux — opTo(OTOIIIaH, MATPHUIIA BUCOT.

ITix wac poboTH 3aBXIu MOXHA 30€pErTH MPOMIXKHI pe3yabTaTH PO3paxyH-
KiB y (aiiiri mpoexTy.

€ MOXITHUBICTH ()OPMYBaHHS IAKETHOT'O 3aBIaHHA Ha 00poOKy. [Ticns 3aBan-
Ta)KCHHSI BUXIJIHUX 3HIMKIB, MOXKJIMBO Bifipa3y BKa3aTH MapaMeTpH sl KOKHOTO 3
eTariB i Iporpama caMoCTiHHO BUKOHA€ yBeCh LIUKJI 0OPOOKH.

Bbesmocepennbo y rpadigHoMy iHTepdelci mporpaMu MOXHa BHUKOHYBATH
0a30Bi BHMipH Ha OTpPUMaHiil MOZENi — BHUMIPATH BiICTaHi, IUIONIY ITOBEPXHI,
00’eM Mozeni.

— ®DOTO3HIMKH 3aBaHTaXCHI. Y MPOEKTi BHIHO, IO BiH CKIAaTaeThCs 3 O10-
KiB 0OpOOJIFOBAaHUX HE3AJIeKHUX YaCTHH MPOEKTY 3i cBOiMHU (oTorpadismu, Mo-
JIEIUTIO0, CHCTEMOIO KOOPIUHAT, TapaMeTpaMi KaiOpyBaHHS ONTHKH U T.1L.

— Bubip cucteMu KoOpIuHAT.

— 3aBaHTaXEHHs JAaHMX TENEeMeTpii — KOOpIMHATH LEHTpiB Qororpady-
BauHs (KL[®). [Iporpama po3niznae nasi y popmarax txt, csv, tel i 1o3Bossie Bka-
3aTH 3 IKAM caMe CTOBITYMKIB 3YUTYBATH JaHi.
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— Mitku y hopmi OJaKUTHUX KYJbOK BiIOOpa)kalOTh B3a€MHE PO3TaIlyBaH-
Hs To4oK 3iomkn (KL[®), micns 3piBHSIHHSA BOHM OyAyTh 3aMiHEHI MITKaMH iHIIO-
T'O BHJY, IO BiANIOBi/Ia€ MOJ0XKEHHIO ILIONIUH KaapiB.

— Ilicng BHKOHAHHS NEPLIOrO eTany OOpOOKH — IEPBUHHOTO 3piBHAHHS 1
oOyI0BM TOYEYHOI MozieNi, (popMyeThesi XMapa TOYOK, IO ONUCYE MOJEIb, 1 Ha-
0ip mapaMeTpiB B3aEMHOTO oOpieHTyBaHHA (OTO3HIMKIB. [lonoxkeHHs 0OpaHOro
3HIMKY HE BJIQJIOCS] BUPIBHATH, SIK 1 paHille BioOpakaroThcs chepaMu/KyJIbKamy,
i y nucky Qororpadiii BigmiveHi mitkoro NA (not aligned). Y nanomy mpoekri
TaKHX HEMae.

— BcranoBnenns mapkepiB (MITOK OMOpPHHX TOYOK). SIKImIO BimomMo moJjo-
JKCHHSI MapKepiB Ha 3HIMKax (y CHCTeMi KOOpAHMHAT 3HIMKY), MOXHa IPOCTO iM-
moptyBatu 1i gaHi y PhotoScan. SIkmo mapkepu e He nemmdpoBaHi, MpuiAeThCS
3a7aBaTh iX MOJIOXKEHHs Oe3nocepenHbo y mporpami. {1 KoKHOro Mapkepa J0-
CTaTHBO BIIMITHUTH iX MOJIOKEHHs HA OJHOMY-ABOX 3HiMKax, i PhotoScan aBroma-
TUYHO BHU3HAYAE X MOJOKEHHS Ha 1HIIMX 3HIMKAax, IO3HAYa€ 3HIMKH, Ha SKH TPH-
CyTHIH O0OpaHWi Mapkep, crelialbHUMU MiTKamMu. Ha KO)KHOMY 3HIMKY MOXXHA
MATBEPIUTH 200 YyTOYHUTH aBTOMAaTHYHO OOpaHe ITOJI0KEHHS MapKepa.

— Mapxkepu po3mimnieHi. Mo)kHa BUKOHYBATH IIOOYIOBY MOJIEITi MiCIIEBOCTI.

— Mogens ToToBa. Ii MOXHA EKCIIOPTYBATH SIK MATPHUII0 BHUCOT (IIU(POBY
MOJZIelb MICIeBOCTi) 1 cdopMyBaTh Ha OCHOBI Mi€i Moxeni opTodoToIUIaH
MICIIEBOCTI.

— HanpukiHii MOXIHBO MOOYAyBaTH TEKCTYpPY MOJAENi 1 po3risgaTt il
IPsIMO Y TIporpami.

Crin TakoX BIAMITHTH JIesiKi 0COOMUBOCTI y Bukopuctanus BIUJIA min wac
BUKOHAHHSI CY/IOBHX EKCIIEPTH3.

CraproBuif Maiimanuuk i 3amycky BITJIA moBuHEH po3TamoByBaTHCH Ha
BiJICTaHI BiJ 00’€KTIB E€NEKTPOMATHITHOTO BHUIIPOMIHIOBaHHS (TpaHC(HOPMATOpPHI
IiICTaHIIl, aHTCHHU TEJICBI3IHHUX Ta MOOUTLHUX omeparopiB Ta inmi). [lIBrakicTe
BITpY MiJ 4Yac MoJbOTIB He NoBUHHA mepesulryBati 10—15 m/c. Takox kpaiue
YTPUMATHCh BiJl BUKOHAHHS POOIT MiJ 9ac rpo3u Ta ONajiB, OCKIIBKH €IeKTPooo-
JIaJHAHHS arapary ciaado 3axHIleHeE.

Bucota 3HiMaHHS TTOBHHHA BpaxOBYBAaTH BUCOTHI 00’€KTH B paiOHI BHKO-
HaHHS MOJbOTIB (OyAMHKH, aHTEHH, OAINTOBI KpaHu TowO). B KOKHOMY HOBOMY
MicCIIi 3HOMKH Tepel 3aImycKoM 000B’I3KOBO HEOOXIHO POBOAUTH KalliOpyBaHHS
xommaca BITJIA mis opienTanii amapary B IpocTopi i 3aIHMCy TOYKH OBEPHEHHS.

OpnHak, He HaJ yciMa TepUTOPIIMH MOXIHMBO BHKopuctanHs BIIJIA. Tax
HaNpHKIAJ y TporpaMi camoro amapary rnependadeHi Tak 3BaHI 30HH 3a00pOHH
moiboTiB «NO FLY». Taki 30HM BCTaHOBIICHI OOy aepONOPTiB, BINCHKOBUX 1
CTpaTeriyHuX 00 €KTIB Ta MPHIETIHNX 0 HUX TEPUTOPIM.

ToOTo, IIepes MPOBEAECHHSIM HOJILOBUX POOIT, EKCIIEPT MA€ BIIEBHUTHCS, 1110
TEPUTOPIs IPOBEICHHS 00CTEKEHHSI HE TIOTPAIUISIE B 3a00POHEHY 30HY.

Hwxue npuBeneHi NPHUKIagu peE3yJbTaTiB MPOBENEHHUX aepo(OoTO3HOMOK,
SIKI B MOJANBIIOMY OYIM BUKOPHCTAHI NMPH CKIAJaHHI 3eMEIbHO-TEXHIYHUX EKC-
MepTH3 Ta €KCIEPTHU3 3 ITUTAHb 3eMIICYCTPOIO.
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Hpuknan 1.
VY rocnopapcskomy nporueci 1o Kuiscskoro HICE Oyna npusnaueHa 3e-

MeJbHO-TeXHIYHa excrepTi3a. Ha BUpilIeHHs eKcIiepTiB OyJi MocTaBiIeH! MUTaHHS:

— Yu BimmoBimae (GpakTHIHO BUKOPHUCTOBYBAHA IUIOMIA 3€MENBHOI MUISIHKH,
Ha K po3MilIeHi HeXHUTIOBI OymiBim puHKY «N», Mexam, 3a3HaueHUM y Jlep-
JKaBHOMY aKTi Ha ITPaBO ITOCTIHOr0 KOPUCTYBAHHS 3a3HAUYCHOMY IiIIPHUEMCTBY?;

— SIK1o He BIAIOBiAA€E, TO B SIKil caMe YaCTHHI 1 KOO IJIOLEI0?

[Tix 9ac mpoBeIeHHS HATYPHOT'O OOCTEKEHHS 0YyJI0 BCTAHOBIICHO, 11O BHUKO-
HATH IHCTPYMEHTAIbHY 3HOMKY TEpUTOPii pHHKY BKpai CKIaJHO 3 TIPHYUHA TyXKe
IUTBHOT 3a0Y/10BH.

byso npuiinsare pinieHHs BUKoHaTH GoTo3ioMKy 3 Bukopuctanusm BIIA 3
ToTIepeTHIM KOOPANHYBaHHSIM OITOPHHX TOYOK 3a roromororo GPS HasiramiiHOTO
o0aIHaHHS.

3a pe3yabpTaTaMu JIaHUX, OTPUMAHUX i 4ac MPOBEAECHHS MOJIHOBUX POOIT,
OyIo 4iTKO BU3HAYEHO, 10 (paKTHIHA TEPUTOPIs pHHKY OibIIa 3a MPOEKTHI MEXi,
a TaKkoXX OyJIM TO3HA4Y€H] YaCTHHH TEPUTOPII, 110 BUKOPHUCTOBYIOTHCS CAMOBUIBHO.

Ha 300pakeHHI HIDKYE OMOPHI TOYKHU IMO3HAYCHI KPY)KEUKaMU 3EIICHOTO Ta
YEPBOHOT'O KOJBOPY, MPOEKTHI MEXi 3eMeNbHOI JUISHKH HAaHECEHI MyHKTHPHOIO
JIHIEIO )KOBTOTO KOIBOPY, a PaKTHIHI MeXi — JIIHIEI0 OJIAKUTHOTO KOITHOPY.

3aranbHUil Yac BMKOHAHHS IOJBOBHX pOOIT craHOBHMB Oim3bko 30—40 xB.
[Tpu upomy, sixmio 6 He BukopucroByBascst BITJIA, yac BUKOHaHHS 3HOMKH 3011b-
mmBces 0 y pasu (puc. 2).

s

Puc. 2. KpyxeukaMmu 3eJICHOTO Ta 4epBOHOTO KOJIbOPY MO3HAUCHI OIIOPHI TOUKH,
MIPOEKTHI MEXi 3eMENBHOT TUITHKH HAHECEHI ITyHKTHPHOIO JIIHIEI0 )KOBTOTO KOJILOPY,
a (pakTHUHI MeXi — JIHIEI0 OJAKUTHOTO KOJIBOPY.
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Hpuknan 2
VY cynoBiii cripaBi TOCIIOAapCHKOro Cy/ly Ha BUPINIEHHS eKCIepTiB Oynu mo-

CTaBJICH] HACTYIHI MUTAHHS:

— Un HakIamaeThCsl TEPUTOPIS MONITOHY TBEPIUX MOOYTOBUX BIIXOIIB Ha
3eMeNbHY IUISHKY KamactpoBuit Homep 8000000000:02:010:5289? Skmio Hakma-
JIA€THCS, TO KA IUIOLIA HAK/IadaHHs?;

— SIka kuIbKicTb (00’ €M) CMITTS MicTUTBCS Ha 3a3HaueHomy [1TIIB?

B maHiit ekcnepTH3i BUKOHATH TOHOrpado-reoae3ndHi podOTH HaBITh 3 Me-
TOFO BU3HA4YeHHs (hakTHIHOI wromi moiirony TIIB Oyno 6 myxe ckiamHO, Bpaxo-
BYIOUH crieriu(iky caMoro 00’€KTy ITOCIIPKEHHS, IUIONLY UISHKH 1 ii penbedy.

o * cTocyeTbcsi BU3HAYCHHS 00’ €My CMITTS PO3TAIIOBAHOI'O HA TEPUTOPIT
MIOJITOHY, TO TaKi MHUTaHHA B3araii 10 nporo yacy excrepramu KHJ/IICE ne Bupi-
LIYBaJIUCS.

ITig 4ac BUKOHAHHS MONKOBHX poOIT OYB BUKOpUCTaHHUi KBagpokontep Dji
Phantom 3 Advansed 3 BinmoBigHuM mporpaMHuM 3a6e3MeUeHHSAM, OIIOPHI TOYKH
Oynu 3aKkoopAnHOBaHI 3a oromororo GPS obnannanns. Ha 306pasicenni 3, onop-
Hi TOYKY ITO3HAYCHI 3EIICHIMH KpY>KeUdKaMH Ta HyMmepartiero Big 1 mo 15.

Puc. 3. OnopHi TOuKH MO3HAYCHI 3eICHUMH KPY)KeUKaMH Ta HyMmepariieto Bix 1 1o 15.@akruuna
MeKa TIOJIIrOHy M03HaYeHa JTIHIEI0 CHHBOTO KOJIBOPY, 8 MEXKi 3eMeNbHOI AUISHKH 3 KaJlaCTPOBHM
Homepom 8000000000:02:010:5289 — myHKTHPHOIO JIiHI€IO )KOBTOTO KOJIBOPY.
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®dakTHUHA MeXa TMOJIITOHY TO3HaYeHA JIHIEI0 CHHBOTO KOJNBbOpY, & MEXi 3e-
MeJbHOI AUIAHKY 3 KagacTpoBuM HoMmepoM 8000000000:02:010:5289 myHKTHPHOO
JIHIEIO )KOBTOT'0 KOJILOPY.

3a pe3ynpTaTaMyd BUMIPIOBaHb OyJI0 BCTAHOBIIEHO, IO TEPHUTOPIs MOJITOHY
TBEpPAUX MOOYTOBUX BiJXOJIB HAKIANAEThCS HA TUISHKY 3 KaJacTPOBUM HOMEPOM
8000000000:02:010:5289, Takox Oyna BU3HaueHa KOHQIryparis Ta miola Hakia-
JaHHA (puc. 3).

VY mporpawmi Digitals/Delta XE Version 5.0 Professional 0yB Takox mopaxo-
BaHWUH 00’€M CMITTS, IO 3HAXOJUTHCS HA TEPUTOPIii MONIrOHY, Ta MOOYJIOBaHa
TpUBHUMIpHA MOJENb cMiTTe3Banuma (Puc. 4).

Puc. 4. TpuBumipHa MOJeJIb HOJIITOHY TBEPJIUX HOOYTOBHX BiJXOMIB.

3a IOMOMOrOI0 MPOrpaMU TAaKOXK MOXIMBO CTBOPIOBATH TomorpadivHi i
creniaNbHi KapTH 1 IIaHu, OyIyBaTH MOJIENi perabedy Ta MOAETIOBATH TOPH30HTA-
JIi, PO3paxoByBATH ILIONI Ti 00’ €MH, TEPErsIIaTH KapTH y TPUBUMIPHOMY BHIJISI-
Ili, BUKOPUCTOBYBATH CYNYTHHKOBI 3HIMKH, OPTO(OTOIUIAHH i CKAHOBaHI KapTH,
CTBOPIOBATH TEKCTOBY Ta rpadiuyHy JOKYMEHTAILIIO.

BpaxoByrour BUIIEBUKIIA/ICHE MOXKIINBO MiZICyMyBaTH.

BukopucranHs 0€3MiIOTHUX JIETANBHUX alapariB IpU BHKOHAHHI TOMOrpa-
(do-reone3nyHuX poOIT, SIKi Y MOAANTBIIOMY BHKOPUCTOBYIOTHCS IUIS CKIIATaHHS
3eMeNBPHO-TEXHIYHNX BHIIB EKCHEPTH3 Ta eKCIIEPTH3 3 THTaHb 3eMIICYCTPOIO €
MOYITUBUM Ta JOIYCTHMHM.

Jlane crTBepiuKeHHs1 0a3yeThcsi Ha NMPAaKTHYHOMY JIOCBiJI y BHKOPHCTaHHI
Takux amapariB crienianicramu KuiBcbkoro KH/I iHCTHTYTY CydOBHX eKCIepTH3,
sskuMH Ha TipoTs3i 2016-2017 pokiB BUKOHAHO MOHAA 60 eKCIepTH3 3 BUKOPHC-
tanHsaM BITJIA.

OpHak cnij 3a3HaYUTH, MO0 OTPUMaHI JaHi OyayTh KOPEKTHUMHU 1 JOMYCTH-
MHMH, SKII0 Y KOMIUIEKCi Oyne Takok BuKopuctanuid GPS — HapiramiiHuii mpu-
Jaz Ta BIAMOBIITHE JilEH3iHHE MporpaMHe 3a0e3neUeHHs I 00pOOKH OTPUMaHUX
JTAHHX.
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HUCIIOJIb30BAHUE BECIIMJIOTHBIX JIETATEJIbHBIX AIIITAPATOB
IMIPU NPOBEAEHWHU 3EMEJIbHO-TEXHUYECKHUX BUJ0B O9KCIIEPTHU3
U DKCNEPTHU3 MO BOMTPOCAM 3EMJIEYCTPOVMCTBA

H. A. llInmos
A. W. lomieyknH

B crarbe ocBemeHa TeMa MCIIOIb30BaHMsI OSCHMIIOTHBIX JICTATENIBHBIX AIapaToB IpU
BBINOJIHEHNH Tomorpado-reofgesndeckux paboT, pe3ynbTaThl KOTOPBIX B HaJIbHEHIIEM HCIOJIb-
3YIOTCSl B COCTaBJICHUHM 3E€MEJIbHO-TEXHUYECKUX BHJIOB DKCIIEPTH3 M DKCIEPTU3 IO BONPOCAM
3eMieycTpoiicTBa. Takke MepedrcieHbl BUIBI OCCIMIOTHBIX JIETaTeNbHbIX alllapaToB, IPHBE-
JIEHbl MX TEXHUYECKHE XapaKTEPUCTUKH. JIE€TalbHO ONMCAHBI 3TAIlbl BHINOJHEHUS MOATOTOBH-
TeNIbHBIX, OJEBBIX M KaMEpalIbHBIX pabOT ¢ HCIIONB30BaHUEM allllapaTa, OINUCAH IPOLECC KOop-
JUHUPOBAHUS ONO3HABATENILHBIX 3HAKOB M NPHUMEHEHHE MOJIyYEHHBIX Pe3yJbTaToB HMpH 00pa-
00TKe CHUMKOB. JlaHa KpaTKasi XapaKTepHCTHKA IPOTPaMM, KOTOPbIE MOTYT OBITh HCIIOIb30BaHbI
npu niaanuposanuu nonera BITUIA, a Takke nmporpamsl, KOTopast HCIIOJIB3YeTCs HEMOCPECTBEH-
HO IIpu 06paboTke a3pohoTocHUMKOB. Taxoke ONUCaH NPAKTUYECKUH OIBIT PabOTHI CIICIIHAIIHC-
toB KueBckoro HUM cyneOHbIX 5KCHEpTH3 B COCTABICHHU TaKHX BUJIOB DKCIEPTH3 C HCIOIb30-
BaHMEM OECIMIIOTHBIX JIETATENbHBIX allapaToB, KPATKO H3JI0XKEHBI OCOOEHHOCTH MCIIONb30Ba-
Hust BIUJTA B pasiMyHBIX YCIOBHSAX C YY4€TOM OCOOSHHOCTH MECTHOCTH, a TaKyKe IMOTOJHBIX
YCIIOBHH.

[IpuBenens! mpakTuuyeckue npuMepsl BoinosiHeHHbIX crenuaniucramu KHUNCE 3emens-
HO-TEXHUUYECKUX BHUIOB JKCIIEPTU3, 0003HAYEHBI BOIPOCHI, KOTOPble ObUIM MOCTaBIEHBI IEPE]
9KCIIEpTaMU U TMOJIyYEHHBIE B XOJ€ BBINOJHEHUs PE3yNbTaThl. Takke NPHBEIEHBI HArIsAHbIE
WJIIOCTPAIMU C JIETaIbHBIM OIMCAHUEM HX COJIEPIKaHNU.

THE USE OF UNMANNED AERIAL VECHICLES IN THE CONDUCT
OF LAND TECHNICAL EXPERTISE AND EXPERTISE
ON LAND MANAGAMENT ISSUES

N. Shyshov
A. Doshchechkyn

The article deals with the use of unmanned aerial vehicles in the performance of
topographic and geodetic works, the results of which are subsequently used in the compilation of
land-technical types of expertise and expertise on land management issues. Types of unmanned
aerial vehicles are also listed as well as their technical characteristics. The stages of completing
preparatory, field and cameral work using the device are described in detail and the process of
coordinating the identification marks and application of the results obtained in the processing of
photographs. A brief description of the programs that can be used in the planning of UAV flight,
as well as programs, which is used directly in the processing of aerial photographs. The practical
experience of the experts of the Kyiv Scientific Research Institute of Forensic Expertise is also
described in the compilation of such types of expertise using unmanned aerial vehicles, briefly
outlines the features of using UAVs in various conditions, taking into account the peculiarities of
the terrain, as well as weather conditions.

Practical examples of the land-technical types of expert examinations carried out by the
experts of KFI and questions that were put to the experts and results obtained in the course of
implementation are outlined. Illustrations are also given with a detailed description of their
content.
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