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KPEATHUBHI NIIAXOAN YIIPABJIIHHSA SAKICTIO Y COEPI
I'YMAHITAPHOI'O POSMIHYBAHHSI 13 3BACTOCYBAHHSAM
POBOTOTEXHIYHUX CUCTEM
K.T.H., Anymikesuu J[.A., K.T.H., IBanoB J1.C., K.T.H., noueHt ToskyHos 1.O.
XapKiBCbKUH HALIOHAJILHUI YHIBEPCUTET paaioeneKTpoHiky, kadeapa KITAP,
HarmionansHuii yHIBEPCUTET IMBITBHOTO 3axucTy, Kapenpa [1CI,
e-mail: dmytro.ianushkevych@nure.ua,: tolkunov ia@ukr.net

Abstract. Currently, about 160,000 m2 of land in the territory of Ukraine
needs to be examined for the presence of explosive objects. In Ukraine, within
ten years, the goal is to examine 80% of the territories for the presence of
explosive objects, which should be safe for the civilian population. This goal can
be achieved and should be based on a creative approach. The creative approach
involves the use of the latest means, in particular, unmanned aerial vehicles,
ground robotic complexes and systems, systems with artificial intelligence,
which can determine the presence of danger without human intervention by
studying the results of UAV fterritory survey and managing the quality of
demining.

Knro4oBi cjoBa: rymaHiTapHe po3MiHyBaHHS, poOOTOTEXHIUHI CHUCTEMH,
MOIIYK, BUOYXOHEOE3MEUHI MPEAMETH, YIPABIIHHS SKICTHO.

Beryn. YHacninok pocidChbKOro BTOPTHEHHS YKpaiHa cTaja OAHIE 3
Haif3aMiHOBaHIIIMX KpaiH y CBITI. | TOMy B@KIMBO HEOOXIJAHI KpeaTruBHI
OiAXOAM 10  PO3B'A3aHHSA  MNUTaHb TyYMaHITAPHOTO  PO3MIHYBaHHA 13
3aCTOCYBAHHSM POOOTOTEXHIYHMX KOMIUIEKCIB Ta CHUCTEM 31 IITY4YHUM
IHTENIEKTOM, SIKI MOXKyTb O€3 BTpy4YaHHSl JIFOAMHM BH3HAUaTH HASBHICTh
BuOyxonebe3neunnx mpeametis (BHIT) Ta 3aificHIOBaTH iX 3HEIIKOIKEHHSI.

Ha panuii uwac Gmu3eko 160 000 m° Tepuropii Ykpainum motpiGHO
oOctexxutd Ha HasBHicTh BHIL. B VYkpaiHi craBUTbCS 3a METY Ha MpOTA3I
aecsatu pokiB 80 % TepuTOpii OOCTEKUTH HA HASBHICTH BHOYXOHEOE3MEUHHX
OPEAMETIB, Ki NOBUHHI OyTH O€3MEUHMMHU JUIsl MUPHOIO HacelieHHs. Llg mera
MOXke OyTM JAOCSATHYTa Ta MOBMHHA Oa3zyBaTuCs HA KPEaTUBHOMY MIAXO/I.
KpeatuBHuii miaxia mepeadavae 3acTOCYBAHHS HOBITHIX 3aco0iB, 30KpeMa
O€3MJIOTHUX JITAJIbHUX arapariB, HA3eMHUX POOOTOTEXHIYHMX KOMILIEKCIB Ta
CHCTEM, CHCTEM 31 LUTYYHUM IHTEJEKTOM, SIKi MOXKYTh 0€3 BTpyYaHHs JIFOAMHH
BU3HAUaTH HAsBHICTh HEOE3MEKH IUISXOM  JIOCHI/DKEHHS — pe3YJIbTaTiB
obcrexxenns teputopii BITJIA Ta ynpaBiiHHAM SIKICTIO PO3MIHYBaHHS.

Cucrema yrpapJiHHS SKICTIO pO3MIHYBAHHS CKIIQIAETHCS 3 IBOX YaCTHH:

— L€ rapaHTisd SKOCTi, TOOTO BINEBHEHICTh Y TOMY, LIO ONEPATOpP, SKUA
3asBUB CBOIO CIIPOMOYKHICTH PO3MIHYBATH, AIMCHO HA L€ CIPOMOYKHUIA;

— KOHTPOJIb SIKOCTI.

55



ABTOMAaTH3aLIs, CACKTPOHIKA TA

0. — _ ;

woBmerexsi AERT-2023 29 - 30 aucromaga 2023 poky
[IpiopureTHUMH UIT PO3MIHYBAaHHSI € O0’€KTH €IIEKTPO-, BOAO-, Ta30-,
TEIUIONOCTAYaHHA,  KPUTUYHOI W TpaHcmoprHOi  1H(PaCTPyKTypH,

CUTBCHKOTOCTOAAPChKI 3€MJI1 TOLIO.

[lepmmii  eram TyMaHiTapHOrO  PO3MIHYBAaHHS  PO3MOYHMHAETBHCS 3
oUM(POBYBAHHS CYNYTHUKOBUX JaHMX HA MPEIMET KPATEpPiB, OKOIMIB, TPAHILECH,
aHOMaJTii Ta IHIIKMX HEOAHOPIAHOCTEH MO BCii TepuTOpii YKpaiHu.

Jlpyruii piB€Hb JaHWX — II€ Bi3yajbHA IHCMOEKIlS 3a nomoMorow BITIA,
sikuii Busisnsie BHIT na 3emui.

Tperiii piBeHb JaHMX — 11 BUOYXOHEOE3MEUHI NMPEAMETH MM 3emiero. Ix
HIYKATh 3 JAOMOMOTOK) MAarHiTOMETPIB, TEPMOKAMEP, MYJIbTUCTIEKTOPATIEHUX
Kamep, XIMIYHMX CEHCOPIB 1 METAJIOLLYKAYiB.

He3pakaroun Ha 3HAYHY KUTBKICTH HAYKOBUX POOIT 13 JaHOi TEMATUKHU, HA
CbOTOJIHI CKJIanacs TEHAEHLIS pO3MEKYBAHHS 3a3HAYECHUX MUTAHb.

PoOoTM 1O CTBOpPEHHIO pPOOOTOTEXHIYHMX KOMIUIEKCIB y  cdepi
TYMaHITAPHOTO PO3MIHYBAHHsS BEIYThCS B YKpaiHi 1 3a kopmoHoMm [1]. B
YKpaiHi Ta CBiTI BMKOHAHO 3HAYHMM OOCAr AOCHIDKEHb TEOPETUYHOIO Ta
EKCTMEPUMEHTATIBHOTO  XapakKTepy, $KI CTOCYHOTBCS PO3POOKM  MOOIIBHUX
poboTiB. HasiBHI OKpeMi JOCTIKEHHS! CTATUYHHUX XAPAKTEPUCTHK, PO3POOIIEH]
JOCHIHI 3pa3kkh POOOTOTEXHIYHMX KOMIUIEKCIB y c(epl I'yMaHITapHOIrO
PO3MIHYBAHHS Ta MPOBEAEHA iX armpodauis [2].

Tomy mnpobrnema po3poONeHHS KPEaTUBHOTO MIAXOMY 10 3aCTOCYBAaHHS
POOOTOTEXHIYHUX KOMIUIEKCIB Yy c(epl T'yMaHITapHOrO  PO3MIHYBaHHS €
aKTyaJIbHUM 3aBJIaHHSIM.

OcHoBHa 4acTtuHa. EBOJIOLIS PO3BUTKY POOOTOTEXHIYHUX 3ac0O0IB
MOKa3ye, HACKIJTbKM MIBUKUM € PO3BUTOK JAHOI raiysi. Bij mosBu mepmoro
poboTa, sIKuii MIT BAKOHYBAaTH caMi IPOCTI onepaltii, 10 MaCOBOro BUPOOHULITBA
POOOTOTEXHIYHMX KOMIUIEKCIB Mpoiiio He Outbiie 70 pokiB. Sk mokasye
CTaTUCTHKA, 3pPOCTaHHS B 1HAYCTPIi POOOTOTEXHIKM MTPOAOBKYE OyTH
BuOyxoBuM. CbOrofHiI ICHYE BeJMYE3HA PI3ZHOMAHITHICTb POOOTIB, sKi
3aCTOCOBYIOTHCS Y TYMaHITApHOTO PO3MIHYBaHHS.

['ymaHiTapHEe PO3MIHYBAHHS — KOMITIEKC 3aXOMIB, SIKI MPOBOISATHCS 3
METOIO JIKBijamii HeOe3nek, mop’s3anmux 13 BHII, BkIOYaroum HETEXHIYHE Ta
TEXHIYHE OOCTEIKEHHSI TEPUTOPIN, CKIAAEHHS KapT, BUSABICHHS, 3HELIKODKEHHS
ta/ado 3HumeHHss BHII, wmapkyBaHHs, MIATOTOBKY JOKYMEHTAIli TMICIs
PO3MIHYBaHHS, HaJlaHHs rpomMajaM iHdopmaiii 1oA0 NPOTUMIHHOI AISIBHOCTI
Ta nepeaavyy ouMileHoi TepuTopii [1].

['ymaHiTapHE pPO3MIHYBAHHSI CHPSIMOBAaHE HA 3MEHIICHHS IIKIUTMBOTO
¢axTopy aii BHIT Ha >KUTTERISNbHICTD Jr0ACH. MeTa po3MiHyBaHHS TOJATae B
TOMY, 0100 3HU3UTH MIHHY HEOE3MEKY JI0 PIBHS, IPU SKOMY JIFOJAA MOKYTb KUTH
0e3MeuHO; NpU SKOMY E€KOHOMIYHMH, COLiaabHUHA 1 (1310JIOTTYHUIA PO3BUTOK
MOXKe 3AIHACHIOBATHCS O€3MEPElIKOAHO, HE HApaKatouMCh BIUIMBY OOMEKEHbD,
OI0 BHUKJIMKAKOTBCS BIUIMBOM  3a0pyaHeHHs Teputopli Ykpainm BHIL
['ymaniTapHe po3MiHyBaHHS, HAa BIJAMIHY BiA BIiCBKOBOrO, mnependavae
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KOMIUIEKCHUIM OTTSI ycei€ei TepuTopii, e TpuBaaW OOWOBI Jii, BH3HAYEHHS
HeOE3NEeYHUX  pailOHIB, BUSBIEHHS 3a0pyJHEHUX BUOYXOHEOE3NEYHUMU
npeaMeTaMu AUISIHOK Ta iX OYMULICHHS, MIC/s 4Oro MICLEBICTh CTa€ MOBHICTHO
IPUIATHORO JUUISl BUKOPHCTaHHS [2].

[Tomyk Ta iaentudikanis BHII njist rymaniTapHoro po3MinyBaHHS 3 METOKO
3MEHIICHHS PU3MKIB 3 MUTaHb OE3MEKH JrJAeH, dKI HOro 3a1HCHIOKTH, €
KOMIUIEKCHUM 3aBJAHHsIM Ta BHMararTh 3actocyBaHHs PTK mns ¥oro
npoBefeHHs. PTK s npoBeneHHsS T'yMaHITApHOTO PO3MIHYBAHHS IOBUHHI
OyTM OCHAILEHI BIAMOBIIHUMM JETEKTOpaMM (CEHCOpamMH, AaT4YMKaMH),
3aco0amu MPUHHATTS PILIEHB Ta 3aCTOCOBYBATHCH HA €Tanax PO3BIJIKH, MOMIYKY,
NoKallii, MapKyBaHHs, ineHTU(IKaLli, 3HeIKoKeHHs Ta 3HuIueHHs BHIT [4].

BHII mo>kHa BUSIBIIATH 3@ paXyHOK TPbOX (PaKTOPIB:

— HAsBHICTb 30CEPEHKEHOT Macu BUOYXOBOi PEYOBUHU;

— xapaktepHa koHcTpykuis MiH Ta BHIT (dpopwm, marepian kopnycy, Komaip
TOIIIO);

— MOPYILEHHS OJHOPIAHOCTI HABKOJUIIHBOTO (OHY (KOJIBOPY POCIMHHOCTI,
IIIJBHOCTI IPYHTY TOLIO).

OCHOBHI €Tany MpoLecy TYMaHiTAPHOrO PO3MIHYBAHHS MO>KHA PO3JUIATH
HAa €Tanu, AKi HaBeaeH1 y Tadm. 1.

Tabmuus 1 — Etanu nmponecy ryMaHiTapHOro po3MiHYBaHHS

Homep 3MicT eTany
eTany

1-#1 etan | Herexniune 00CTEKEHHS

2-ii etan | TexHiuHe 00CTEIKEHHS

3-ii eran | PoaminyBanHs Tepuropii, 3a0pyanenux BHII Ta ounineHHs paiioHiB
BEICHHs OOHOBUX O1i

4-i etan | Ytunizauis (3HULICHHS, 3HeIKOKkeHHs ) BHIT

5-it eran | KoHTponb  sIKOCTI  pPO3MIHYBaHHd Ta MepeAaya  TEPUTOPIid,
3a0pyanenux BHIT ix kopuctyBauam

Herexniune obcrerkenns (HTO) nependayae 30ip, aHami3 Ta OLIIHIOBAHHS
tH(popManii CTOCOBHO TEPUTOPIi UIs MmojanbuIoi ii kiracu(ikamii 3a crarycom
HeOe3neku, 03 BUKOPUCTAHHSI TeXHIYHUX 3ac00iB nouryky BHIT

TexHiyHe 00CTEKEHHS BKJIOYAE 30ip Ta aHali3 JaHUX MPO HASBHICTh, THII,
PO3MOJLT Ta HABKOJIMIIHI YMOBM 3HAXO/DKEHHSI MIH Ta BHOYXOHEOE3NMEUHHMX
OPEIMETIB 13 3aCTOCYBAHHIM TEXHIYHUX 3aco0iB, 100 TOYHILIE BU3HAYUTH
Miclie, e MPUCYTHI MiHM Ta BUOyXoHeOe3neuyHi boenpunacu, a ae ix Hemae, s
CIPUSIHHS TIPIOPUTH3AIll] BUBIJIBHEHHS 3€Mellb Ta 3a0€3MEUCHHS TPUHHATTS
pillieHb LUIIXOM HaxaHHs (akTis [3].

Po3MmiHyBaHHs noJisirae y 3AiMCHEHH] onepalliii BUSIBIEHHS, BUAATICHHS a00
3HUIIEHHS MiH Ta BuOyxoHeOesneyHux Ooempunacis, a is onepariii 3
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pPO3MiHYBaHHS MOXKe TakoK OyTh moTpiOHE 3a0e3rmeyeHHs JOCTYMy,
JiarHoCTyBaHHS, NMPUBEACHHS B O€3MEYHMIA CTaH, ocTaTouyHa yTwiizauis Ta (y
pa3i noTpedM ) 3aXUCHI poOOTH.

OunineHHs paiioHiB BeJeHHs1 OOHOBHMX i mependavae BUSBICHHS Ta
3HEIUKO/DKEHHSI B TIEBHUX pailOHAX, HA SIKUX Benucs OOHOBI Aii 1 KI MOXYTb
BKJIFOYaTH OOOPOHHI MO3WLIi Ta Micls, A¢ OyJiM BUNYLIEHI a00 CKUHYTI
asiawiiftHi a00 apTUIIEPINACHKI OOEMPUITIACH, BKITFOYAOUN KACETHI OOEMPUIIACH.

YTumizauis, 3HEIIKOMKEHHs (3HUUICHHsS) MIH Ta BUOyXOHEOE3MeuHUX
MPEAMETIB BKJIFOYAE BCl ACTIEKTH BUSBIECHHS Ta 3HEUIKODKEHHs Ooenpumnacis,
M0 HE PO3IPBAINACA, UUIIXOM TMPOBEIACHHS OMNEpamii 3 pO3MIHYBaHHSL
BukonanHst onepauii 31 3HeWKOpKeHHS Ta 3HuuieHHs BHII Bapitoerscs Bin
BITHOCHO TPOCTUX METOAUK 3HEIIKO/HKCHHS Ta BIAKPUTOrO MIAPUBY 10 AYXKE
CKJIaIHUX MMPOMUCIIOBUX MPOLIECIB 13 3aJIy4YE€HHSIM BIANOBIAHUX (haxiBLIB.

KOHTpO/Ib SKOCTI pO3MIHYBAHHS — €JIEMEHT MPOLECY YNPABIIHHS SAKICTIO
PO3MIHYBaHHS, SIKMI 3a0e3redye MOBHE JOTPUMAHHS BUMOT IOJO JIIKBIJALii
HeOe3MneK, NoB’sI3aHuX 3 BUOYXOHEOe3NeUHUMHU MPEAMETAMH, a TAKOYK KOHTPOJIb
3a JOTPUMAHHSM BUMOT LIOJ0 SIKOCTI PO3MIHYBaHHS.

Bucuosku. [IpoBeneHnii anami3 gae 3MOry A1iMTH BUCHOBKY PO ICHYBAHHS
Ta CKJIQAHICTL NPOOJEMM TyMAHITAPHOIO PO3MIHYBaHHs, sika MNOTpedye
KPEATUBHOCTI Ta KOMIJIEKCHOTO MiAXOAY A0 ii po3B’si3aHHs. KpeaTuBHMiA miaxig
nepeadavae 3acTOCYBaHHs HOBITHIX poOOTOTEXHIYHMX 3ac00iB, 30kpeMa BITJIA,
Ha3eMHUX POOOTOTEXHIYHMX KOMIUIEKCIB Ta CHUCTEM, CUCTEM 31 LITYYHUM
THTEJIGKTOM, sIKI MOXXyTh O€3 BTPYYaHHS JIFOAMHM BH3HAYaTH HAsBHICTh
HEOE3MEKH 1IIAXOM JOCIIKEHHS Pe3ynbTariB 00cTexxeHHs teputopii BIUIA Ta
YIPABJIIHHSM SIKICTIO PO3MIHYBaHHSI.
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