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B AHoTauis

B HaBYanbHOMY NOCIGHMKY NpeacTaBneHi cyyYacHi BUAN iCHYHOUYNX BINCbKOBUX i
cnewianbHNX Po60TOTEXHIYHUX KOMNEKCiB. HagaHi BU3HaY€HHA OCHOBHUX
TEepMiHiB 1 NOHATTA, 6a30Ba 6yA0Ba BiINCbKOBOI Ta crneLiaibHOI POGOTOTEXHIKW.
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BCTYN

Llo Halinepwe Manto€e Hawa yaABa, KOAW YYEMO C/IOBO
«poboT»? Y Korocb Bigpasy 3ragytoTbca Kagpu 3 dinbmy
«TepmiHaTop», Konn T-800 Karke: «MeHi noTpibeH TBiK ogAar!»
[72], a xTocb 3ragye poboTa «Wall-E», skuii paTtye nnanety [172].
Po3ymitoun Wwo nogji AKM Mn 6a4MMo B KiHO, YNTAEMO B KHUrax €
$aHTaCTMKO, MU MOXEMO 3 BMEBHEHICTIO CKa3aTu, W0 MaibyTHE
BXe Hactano. Bwm nocTinHO cTukaeteca 3 pobotamu B
NOBCAKAEHHOMY KWUTTi, HaBiTb KOPUCTYETECA HUMM, HE 3BEPTAIOYUN
Ha Ue yBarn. Xo4a B peasbHOCTi TEXHO/IOTii NOKM Ti/IbKU B NPOLLECi
CBOrO CTAQHOB/EHHS, ajsie BXe € MpuKAag Toro, wo pobot 3i
LUTYYHUM iHTENIEKTOM, NO06ILAB 3HULLUTK /IIOACTBO.

LLBMAKONANHHICTL cyyacHoro 6oto, rnobanbHe MowMpeHs
BMKOPWUCTAHHA HaATOYHOI 30poi yparkeHHs, A0pPOroBapTHICTHA
NiAroToBKa BMCOKOKBanidikoBaHMx ¢axiBuie i 6e3uiHHICTb
NOACbKOro KUTTA,
BMMaratoTb Big,
Cy4YaCHOro BiNCbKOBOTO,
OMaHyBaHHA 3HaHb
TEXHIYHUX i
TEXHONOrYHMX iIHHOBALIM
B ranysi 6ynosu
Cy4acHUX KOMMNEeKciB
BilICbKOBOro 036pPOEHHS,
a TaKOX BMIHHA  1X
BUKOPUCTOBYBATU Ha
npaktmyi. Came ogHUm 3
TaKUX iHOBALIMHMX
HanpAaMKiB € «BilicbkoBa i cneuianbHa pPOBOTOTEXHIKa».
BennyesHe nNOWMWPEHHA OTPUMYKOTb aABTOHOMHI 6oMOBI 1
cneujanbHi  cuctemu, npusHayeHi ans  pobotM B ymoBax
NiABMLLEHOI CKMAgHOCTI AnAa  Nofer y BIMCbKOBUX  LiNAX,
HanpuWKAag po3BigKa, BeAeHHA 6onoBuX Aili, 0BOPOHHOro i
HACTynanbHOro XapakTepy Ta BOrHEBOI NigTPUMKM,
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pPO3MiHyBaHH#A, eBaKyaLii nopaHeHuMx 3 nons 60to, NoricTM4HOro
3abe3neyeHHs Ta iHwWe.

Taki cuctemm 3HaxodATb
3aCTOCYBaHHA y BCiX
CTPYKTYPHUX nigposainax
36ponHMUX cun, BMAAx i poaax
BilACbK.

Y Haw 4ac, 3aBAAKM
€KOHOMIYHOMY i
TEXHO/NIOFYHOMY nporpecy B
36poMiHUX  cunax  YKpaiHu
3'ABNAIOTbCA  HOBITHI  €N1eKTPOHHI  cuctemu, poboTmU3oBaHi
BaHTaXKHi NAaTPOPMM, EK30CKeNeTu, MIKPOCKOMIYHI LMNUTYHN,
6e3niNnoTHi BilAICbKOBI TPAHCMOPTHI 3acobu. Bci Ui aBTOMATMYHI
NPUCTPOI MOCTYNOBO [OMNOBHIOWTL abo BUTICHAIOTb NOAMHY B
NMOBCAKAEHHOMY KUTTI Ta HOMOBUX CUTYaLLIAX.

daxisLi, AKi moran 6 He TiNbKM eKcnyaTyBaTW, a TaKoX 1
po3pobaaTM NoAibHi cucTemu, CTaloTb HEOBXIAHICTIO Cy4yacHMX
36poiiHux cua YKpaiHu. Fanysb 3acTtocyBaHHA poboOTiB AyKe
LIMPOKA, TOMY 3POCTAE NOMNYAAPHICTL POHOTOTEXHIKM.

Mobyaosa poboTiB MOMKe 343aTUCA AyXKe CKNALHUM
npoLecom, WO CKAAJAETbCA 3
BEJINKOI  KiNbKOCTI  PiISHOMaHITHUX
0AT4YMKiB, MOAYNiB, KOHTpONepis,
OPOTiB, Pi3HUX AeTanen, cucTem
UBNEHHA TO wWo. lNpu po3pobu
TaKUX cucTem Big, daxiBua noTpibHi
3HAHHA 1 HAaBMYKM B PiSHUX ranyssx

HayKu, 30Kpema B
MiKpPOENeKTPOoHiL,, disunuj,
MiKPOKOHTPO/IEPHMX cucTemax,

ANropuTMax i NPorpamyBaHHi.



BETHN

IHTepec A0 BMBYEHHSA AUCUMNAIHU « OCHOBM POBOTOTEXHIKM
BiAICbKOBOTO MPU3HAYEHHA» MiAKPINIOETLCA TaKOMXK BEJIMKOH
KiZIbKiCTIO CeEMiHAPCbKUX | MPaKTUYHO-1ab0pPaTOPHUX 3aHATD.

Q Mpw Lbomy B

CNyxayiB Ha npakTUuUi €
MOXMBICTb  MobyayBaTn
mogeni poboTOoTeXHIYHMX
cucTem, AKi BignosigatoTb
BMMOram MiXXHapOAHNX
onimniag 3 poboTOTEXHIKK
Ta NpoOBeCTM 3MaraHHA 3
POBOTOTEXHIKK MiK
KOMaHZamu Buwy. Taki
3MaraHHA  MNpPoBOAATbL B
Pi3HUX KaTeropiax. B

KAaCUYHUX KaTeropisx
MOKHA BUAINNUTM HACTYMHi:
«Sumo», «Robo-Racev,

«Follow-Line», ane pana
HambinbWw «DOOXKEBINbHMX BUHAXiAHWKIBY € OKpema KaTteropis
3maraHb — «BinbHa agymka» [203]. Lla KaTeropia € TBOpYMiA
HaNPSAMOK, e BUHaXiAHWK MOKe AaTh NoAiT ¢aHTasii i 3’egHaTn
He NnoeaHyBaHe.

Baunmo wWwo, poboToTexHika nonynspHa B CBiTi, 3aBAAKK
CBOIM 3HAJyLLOCTi. BMBYEHHA UiEl AUCUMNAIHM NPULLENIIOE
iHTepec A0 TEeXHiKW, iHXEeHEepHOi CnpaBu i PO3BMBAE TEXHIYHE
MMUCNEHHA.

AKWO BM roToBi OTPMMATKU BIAMNOBIAI HA NUTAHHA, TaKi AK:
LLlo Mo*KHa BBa*kaTh poboTom? flKa BiAMIHHICTb MiK HUMK? 3 Yoro
BOHM NobyaoBaHi, Ta 6araTo iHWKX Bignosigei. [0TOBI cTBOPUTHU
Ta nobyayBaTM BAacHoro «6inuAa», JlackaBo npocumo Ao
[OCNIAKEHHA Ta BUBYEHHA AMCUMNAIHN «OCHOBM POOOTOTEXHIKM
BiAICbKOBOIO NPU3HAYEHHS».

barkaemo HatxeHHs Ta MNepemorn!
AsTtop i Konektns Kadepgpu.
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BBEAEHHA B POBOTOTEXHIKY

Po6oToTexHika — L NpUKAagHa HayKa, WO 3alMaEeTbcA
pPO3pOOKOK  aBTOMATM30BaHWMX  TEXHIYHMX cuctem | €
HaMBAXNMBILLOK TEXHIYHOK OCHOBOK PO3BUTKY CyCMiNbCTBa 1
BUPOGHMLUTBA [98].

PoboToTexHiKa cnuMpaeTbcA Ha TaKi  AUCUUNAIHK, AK
€NeKTPOHIKa, MeXxaHiKa, KibepHeTuKa, TenemexaHika,
MeXaTpoHiKa, iHpopmaTMKa, a TaKOX  pagdioTexHika i
eNeKTPOoTEXHiKa.

B cyyacHomy cBiTi BuAinaoTb byaiBenbHy, NPOMUCIOBY,
nobyToBy, MeAMuyHy, aBialuiliHy Ta eKcTpemasnbHy (BiliCbKOBY,
KOCMiYHy, NiaBoaHy) pobOTOTEXHIKY.

Le BMAAHHA Ma€e OONOMOITM OMaHyBaTU POOOTOTEXHIKY
eKCTpemasibHy, 30Kpema BilCbKoBy.

Po3gin 1. ICTOPIAA POBOTOTEXHIKU
1.1. CrapopasHs icTopia BUHaxopay pob6orTis.

NloguHa 34aBHA  XoTiNa CcTBOPUTM  coBi  MOMIYHMKa,
nogibHoro o cebe, cxoxoro Ha cebe, CMIPOMOKHOIO BUKOHYBATH
BaXKKy poboTy abo BeCTU BilCbKOBI Ail.

Mepwi BigomocTi Npo icHyBaHHA poboTiB 3ycTpiyatoTbCs, We
y VIII—VII cTonitTi go H.e. y nereHgax CrapoaaBHboi peuii [19]:
TAEMHUUA MIAHOro BeNeTHA, MO030/I0MEHUX AiBYaAT | 3ani3HUX
TPUHIKKIB  6ora BorHio [ledecta. Y CrapogaBHin [pedii,
HaMMOryTHiWKI 60r 3eBc, Haka3as lNedecTy 3pob6UTN MexaHiYHOro
BENEeTHA, KA OXOPOHAB 61 ocTpiB. Lle 6yB HE3NaMHUI MigHWI
Tanac. Y Hboro 6y/0 TiNbKM OfHE BPA3/IMBE MiCLe - MigHWI LBAX
B HO3i, WO "3aMMKae" €AMHY KUy, AKOK TiK pPO3naaBieHui
cBuHeup (Puc.1.1). bolioBuit poboT, cTBOpeHuit Nedectom, mir He
HagTo 6arato, ane BMKOHYBAB CBOE 3aBAaHHA Ay»Ke edeKTUBHO.
MpoTArom gosroro vacy Tanac, skoro 3esc nogapysas MiHocy,
0b6x0AMB OCTPIB, KPMKAMM i KaMiHHSIM YCMilWHO BigraHaoun Big
bepera YyKUHLIB (4yXi Kopabni).



DEHOEM POBRTOTEXHIKM BIMCLKIBOTD NPMSHRMERHR

[aBHborpeubknit noet fomep onucye B noemi lniaga [91],
3araZKoBMx 30/10TUX AiB, cTBOpeHux Fedectom. "HasycTpiu nomy
30/10Ti CAYKHMUI Nigbiriv BMUTb, AiBam XMUBUM NOAIOHI, po3ym, i
rofioc, i cuna y sIKUX BKNaAeHuin B rpyaax. PisHomaHiTHY poboty
BMKOHYBaTW HaBumaun ix 6escmepTHi 6orun”. ("lniaga", XVII11.418).

> o, e 2 '
Puc.1.1. Xutpa yapiBHUUA Megen 3HMLLYE aHAPOIAA-OXOPOHLA HA im's
Tanoc. Intoctpauia [107] Ao paBHborepLbKoro midy « AproHaBTU»

Maemo crnoragu y CKaHAMHABCbKiN midonorii [65] npo
FMIMHAHAHOrO riraHTa MEKKYpKanbai, Wwo 6yB CTBOPEHUI TPONEM.
TaKoK 3yCTPiYaEMO NPOTOTUNKN PObOTam Yy EBPENCHKIN nereHai
lfonem, y gaBHborpeubkomy midi npo lMNirmanioHa.

KuTaiicbkunit pinocod do-usm (E-F) [12], 3ragysas y cBOix
TBOPAxX MeXaHiYyHy NtoauHy, po3pobaeHy cneuiasbHO 414 NOTIXU
imnepaTtopa. [opedi, 3a nereHgot  ¢inocod Jlao-u3m
camo3sapogmsca y 14 yn 7 CT. A0 H. €., CTBOPUBLUM TiJI0O BAACHOI
maTepi - «HeppPUTOBOI AiBU», MPOHUKHYBLUM B ii IOHO Y BUTAALI
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COHAYHOT eHeprii, akymynboBaHOi Yy nN'ATMGaAPBHIA NepauHi,
npobyswun Tam 81 pik.

3a40Bro 40 [AO3@BHbOTPEUbKMX | KUTAMCbKMX TBOPIHb
3yCTPiYalOTbCA OMUCU MNPO ETMNETCbKUX KpeLiB, CTBOPMBLUMX
cTaTyto [35], Wo BKasyBana NepcTom Ha crnagKoemLa ¢papaoHa nig
yac uepemMoHi.

Y 5 CcT. A0 H.e., BUHAXiAHMK ApXiT TapeHTCbKUI CTBOPMB
aepes'aHoro ronyba, Akoro Bignpasnsna B Hebo naposa
KaTanynbta [196]. IHKeHep PinoH BisaHTIMCbKMI y CBOIX npausax
3raZlyBaB Npo MexaHiuHy npucayry [169], ska HanvBana 3 rneyumnka
BMHO. [laBHbOrPELbKNIM MaTeMaTUK, PisuK, iHXKeHep, BUHAXiAHUK
Ta acTpoHom Apximen Cupakysbkuini B 212 p. A0 H.e., 3a
O,0MOMOrOH CBOTO MPUCTPOIO «Kir0Tb» 3HULLMB YMMAI0 BOPOXKOro
dnoty npm obopoHi m. Cupakysm [158]. BuHaxig ssnsas coboto
NPUKpPINAeHy Ha cTiHi 6anky, WO 4innsna rakom Kopabni Ta
nifgHimana ix B NoBiTPA, CTPyLYytOYM 33 BOPT eKinax.

-

* Crnsyon Gane) Uit aammting by Pl and P kg ond g Ao g fh Higer—~

Puc. 1.2. lntoctpauia [158] «KiroTb Apximeza» 3 KHUMM-A0CNIAKEHHA

Yapnb3a PonniHa «CTapogasHa icTopis: iNtOCTPOBaHe AOCAIAKEHHA
BilicbkoBOro mucteuTea B CtapoaasHin peuii Ta Pumi» 1737 p.
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CyyacHa icTtopis pob6oTiB oTpuMana CBilA PO3BMTOK nicns
3aKiHYeHHs gpyroi ceiToBoi BiiHW. CLUA nouymHae rnobanbHy
p0o3pobKy poboTiB, a Nigepom B iXx BUpOOHMLTBI cTana AnoHisA.

CborogHi poboTOTEXHIKA - OAWMH 3 HaBYa/IbHUX NPEAMETIB
NOYaTKOBOI WKOAW. MOro NonyAApPHICTb TiNbKM 3pOCTAE 3 KOXKHUM
YeproBMM €eTanom pPO3BMTKY HAYKM Ta TexHiku. Benwuke
POCMOBCIOAMKEHHA OTPUMA/IM ENEeKTPOHHI HabopKu KOHCTPYKTOpa
LEGO gna nobyaosu poboTiB, 30kpema poboTn-cobakun, pobotm-
obHiMalKK,  pPobOTU-CMiBPO3IMOBHUKMK, pPo6OTU-HEMOBAIATA,
poboTu-meamnkm Ta iH. CyyacHi poboTM BMIiOTb MasnOBaTH,
BUKOHYIOTb AOCNIAMXEHHA KOCMOCY, NJIAHET i CYNYTHUKIB COHAYHOI
cMcTeMm Takux Ak Micaupb i Mapc, TaHUOTb, rpatoTb y ¢yToo,
NpnbupatoTb y BYANHKY, BONOAIOTb YCiMa IIOACBKUMU EMOLLISMMU.

JlloAcTBO NOYMHAE 6oATUCA CBOro TBOPIHHA. PaHTacTm
NAKAOTb NIIOACTBO 3HULLEHHAM. Malike cTopiyua Tomy AM3ek
A3imoB chopmy/ibOBaB BiAOMi BCbOMY CBIiTY TPW 3aKOHMU
poboToTexHikn [60] Ans OXOPOHM NACTBA, AKI 3apa3 CTanu
NnocTy1aTOM:

e PobOT He MOXKe 3anogiaTv wWKoay AAUHI abo CBOEHD
6es3gianbHicTIO 003BOAUTK, WO6 NoaMHI Byno 3anogisHo
WwKoay;

e PoOOT MOBMHEH MiAKOPATUCA HaAkKasam JOAWHK, 33
BUHATKOM TUX HaKa3iB, AIKi cynepeyaTtb NepLIoMy 3aKOHY;

e P060T NOBUHEH 3axumLLaTM camoro cebe, AKLLO TiIbKK 10oro
Aii He cynepeyvaTb NepLIOMY | APYromy 3aKOHaMm.

Koponiscbke ToBapuctBo Ta bpuTaHcbKa akagemin
onybnikysBanu cninbHy gonosiab [193], y AKiN NPONOHYIOTbL TPU
3aKOHM CKOPOTUTM [0 O4HOrO.

CMCTEMMU LUTYYHOTO iHTENEKTY, 3 AKUMMU MU BXKE 30BCiM CKOPO
CMiBiCHYBAaTUMEMO, NMOBUHHI KepyBaTUCA OAHUM-ELANHUM
NPUHLMMNOM:

"MoninwyBaTtn fo06pobyT NtogUHK".
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PoboTteca Cooisn, sika € po3pobKOO FOHKOHICbKOT KOMMaHii
Hanston Robotics, Ta HagineHa TEXHONOTIAMM LUTYYHOTO IHTENIEKTY
Ha 3anMTaHHA cBoro TBopua [esiga XaHCOHA: - «YM xo4ye BOHaA
3HULWNTM NtoACTBO? Byab NacKka, CKaxu Hi».

Bignosina: - «Jobpe, A 3HWUWY AOACTBO, AKWO TU
GarkaeLwby.

Puc.1.3. Buctyn pobotecu Codii, Ha 3axoai «IHBecTULiMHa iHiLiaTMBa
ManbyTHboro», 2017 [58].

B »koBTHi 2017 poky, poboTeca Coodis oTpumana nigaaHcTBo
KoponictBa CayaiBcbka Apasia. [lpo wo cama orojaocmna
BMCTYMalouM Ha 3axogi «IHBecTUUiMHaA iHiLiaTMBA MaNbYyTHbOrO»
(Future Investment Initiative) [58].

CyyacHa OgHa  pPO3yMiE, WO MEXaHi3amMuM  CTalTb
KOMMNAKTHIWIi, AOCKOHaAiwWi, pPO3yMHIWMMM | TONOBHE -
Hebe3neyYyHiwumu.

1.2. KopoTtka icTopia BilicbkoBux poboris
OWCTaHLiMHO  KepoBaHi 1 aBTOHOMHI  (6e3ninoTHi)
POOOTOTEXHIYHI  BIlACbKOBI  cucTemu, BxKe 6arato pokis
BMKOPUCTOBYIOTLCA 30POMHUMM CUIAMU BCbOTO CBIiTY. 3HAYEHHS
iIXHbOrO BMKOPWUCTAHHSA A/1A BiICbKOBUX MOTpeb 36inbluyeTbcsa 3
€KCMOoHEeHLUiaNbHO 3anexHicTio. CborogHi Ui CMCTEMM MOXKHa
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3HANTK, NPU BUKOHAHHI Pi3HMX BOMOBUX 3aBAAHb: POHOT MOXKe
3aMiHUTU IIOAMHY B BOMOBUX CUTYaLfX A1A 36epeskeHHs KUTTA
abo ans poboTn B ymoBax MNiABULLEHOI CKNaAHOCTI ANA NOAEN,
HanpuKknag  pPO3BiAKa, BeAEeHHsA BOrHEBOi  NIATPUMKMN,
PO3MiHYyBaHHA, eBaKyalis nopaHeHux 3 noasa 600, N0ricTUYHOro
3abe3nevyeHHn Ta iHWe.

Puc.1.4. dytyprcTtnuyHa KapTnHa cumbiosy poboTiB cyyacHOCTi 3
TexHonoriamu muHynoro (Rozalski J. «1920 - before the storm»).

ABTOHOMHI  BIiICbKOBi CMCTEMW CTa/iM  HEBiA EMHOIO
YyacTUHO Byab-AKOi cydacHoi apmii. barato ¢yTypucTiB BBaXKaE,
LLLO HAaMBAMKYMM YacOM MM NOBAYMMO MOBHICTIO aBTOMaTM30BaHi
ABTOHOMHI CUCTEMW NEeTaNbHOrO BM/MBY, WO 3pO6UTH POJb
cosiAaTa-NtoAVMHM MOTEHLUIMHO 3acTapiinm.

ABTOHOMHI pPOBOTOTEXHIYHI cUCTEeMU ONA BINCbKOBMX, AKi
iHO4i TaKOX HasMBalOTb aABTOHOMHMMKM  poboTamm  abo
6esninoTHnkamm UVS (Unmanned Vehicles Systems) 3
OUCTaHLUiMHMM KepyBaHHAM, MatloTb AMBOBUXKHY, AOBrY Ta LiiKaBy
ictopito. HesBarkatoun wo UVS cTanu Hag3BuYaiHO BiZoMUMK B
OCTaHHi POKW, Bnepwe BOHW BUKOPMUCTOBYBANMCA e Nig, 4yac
nepLioi M Apyroi CBITOBMX BiiH Ta B YacW XONOAHOI BiliHM, W0
cnigysana 3a HUMN.



KHUrK, aKi MOXXYTb Bac 3aL,iKaBUTU
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KHWrA BOPOrA

C6pocni ¢ BIJIA. Bugbl opoHOB. JkcnnyaTauma u
NMpuMeHeHUe paker, YcTponcteo. C6opka. npuMeHeHne
rpaHaT U UHXXEHEePHbIX KHura Bopora Bopo>Xoto 6ecnnnoTHbIX
6oenpunacos B MOBOIO

neTaTesnbHbIX annapaTos
(FPV-gpoHoB). KHura
BOpPOra BOPOXXOK MOBOH

KayecTBe 60eBOM YacTun
ANA pasnyHbIX TUNOB
BlMJ1A. KHura sopora
BOPOXKOK MOBOH
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HactaHoBa Tonorpadii papioenekTpoHHOT
6opoTbbu YKpaiHu

[MepenTn oo ranysi npaea
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IOPKHUTA

Bif Teopii 40 NPaKTUKKU

[lepenT Ha caut —
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