YKPAIHA o UA 11162962 a3U
(51) MMNK (2026.01)
G01C 21/00
GO6F 16/23 (2019.01)
GO6F 16/29 (2019.01)
GO6F 17/40 (2006.01)
G01S 19/00
HO4W 4/02 (2018.01)

(A
>
[z

HALIOHANBHUA OPIrAH
IHTENEKTYAINbHOI BNACHOCTI
OEPXXABHA OPIrAHI3ALIA
"YKPAIHCbKUA HALIOHATIbHUNA
O®IC IHTENEKTYAILHOI
BITACHOCTI TA IHHOBALIA"

(12) ONMC OO NATEHTY HA KOPUCHY MOJIEJ1b

(21) Howmep 3asBku: u 2025 02812 (72) BuHaxigHuUk(n):
(22) [Lata nopanns 3asekn:  12.06.2025 BauynHCcbKkun !gpiﬁ MMKQnaﬁOBMq (UA),
(24) [ata, 3 sKoi & <AV 14.05.2026 "‘lepHO-B Ceprin MVI.KOH.aVIOBW-I (UA)
npaBa iHTeneKTyansHoi (73) Bonoaineub (Bonoginbui):
BMNacHoOCTi: BaunHcbkun KOpin MukonarnoBuy,
(46) My6nikavis sinomocTelt 13.05.2026, Bron.Ne 19 Byn. Wopca, 6yA. 129, k8. 8, M. XKutomup,
Mpo AepxaBHy 10031 (UA),
peecTpaliio: YepHoB Ceprit MukonanoBuu,

Byn. Knocoscekoro OnekcaHgpa, 6ya. 7, kB.
67, m. XXutomup, 10020 (UA)

(74) TMpepncTaBHUK:
OpTuHCcbKa IpuHa MeTpiBHa

(54) AMAPATHO-NMPOrPAMHUA KOMMMNEKC ANA 360PY, OGPOBJIEHHA TA YMNPABJIHHA OAHUMU
NPO MICLIA NMOXOBAHHA

(57) Pedpepar:

AnapaTtHo-nporpamMHuii  KoMnnekc Ans 306opy, 06pobneHHA Ta ynpaemniHHA OAaHUMW MNPO  Micus
MOXOBAaHHS, WO MICTUTb KNMIEHTCbKY YacTUHY, LLO MICTUTb MOAYMb B3aEMOAIT 3 KOpUcTyBayeM, Moaynb
30opy QAOaHuX, MOAyfb aBTOMAaTM30BaHOro 300py [AaHuX, Ta CepBEpHY 4YacTuHy, sika MICTUTb
cepBepHUI Krnactep, Moayrb ONTUYHOrO PO3Ni3HaBaHHSA TEKCTY, BUKOHAHUIN 3 MOXIUBICTIO BUITYYEHHS
TEeKCTOBOI iHopmauii 3 uupoBMx 300pakeHb MiCLb MOXOBaHb, MOAYMb LUTYYHOTO iHTEMNeKTy,
Moaynb o6pobneHHs Ta 30epiraHHsa gaHux, Npu3HadYeHun Ana sepudikadii, iHTerpauii Ta 6e3neyHoro
30epiraHHsA BCIX TUMIB JAHUX Y CXOBULLi OAHUX, MOAYSMb 3aXUCTY AaHMX, BUKOHAHUA 3 MOXIMUBICTIO
3abesnevyBatn OGaraTopiBHeBe WNGPYBaHHA, OGaratogakTopHy ayTeHTMdiKauilo Ta MOHITOPUHT
6esnekn pobotn AlK, Mmogynb MapkeTnnency, Mmoaynb MeceHmkepa, Mogyrnb CroBilleHb. Komnnekc
[00aTKOBO MICTUTb MOAYfMb BUCOKOTOYHOIO MO3ULIOHYBaHHS, BUKOHAHUIMA 3 MOXIIMBICTIO BU3HAYEHHSA
TPMBUMIPHMX reorpadiyHNX KOOpAMHAT MiCLSA NMOXOBaHHA Ta opieHTauil nnowmHn Hagnucy. Moaynb
ONTUYHOrO  pPO3Ni3HaABaHHA TeKCTYy (PyHKUIOHanNbHO 3B'A3aHWA 3  MOAYNeM BUCOKOTOYHOrO
No3uLiOHYBaHHA Ta BUKOHAHWMA 3 MOXMUBICTIO BUKOPUCTOBYBATU OTPUMaHi TPUBUMIPHI OaHi Ans
NepcnekTUBHOI Ta reoMEeTPUYHOT KOPEKLii 300paXkeHHs nepen po3mni3HaBaHHSM TEKCTY, pe3ynbTaTtu
AKoi 3bepiratoTbca y cxoBuWi daHux. Bci mogyni 3'egHaHi Mk cOOOK 3axuLleHVMMU KaHanamu
nepepadvi gaHux 3 TLS 1.3 - wndpyBaHHAM Ta aBTOMaTUYHUM NeEpexonom Ha odnaiiH-bydepusadito
npv BTpaTi 3B'A3KY.
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KopucHa Mogenb Hanexutb A0 ranysi iHhopmMauiiHUX TEXHOMOrIN Ta aBTOMaTU30BaHUX CUCTEM
yrnpaBniHHA, a came Ao 6araTtodyHKUioHanNbHUX iHTerpoBaHMx nnatopMm, npuU3HaYeHnx aOns
BMCOKOTOYHOro 30MpaHHs, obpobneHHs, aHani3dy, 36epiraHHs Ta Bidyanisauii JaHMX NPO MNOXOBaHHS, a
TaKoX OJ19 HaJaHHs puTyanbHUX nocnyr. Komnnekc BKtovae B3aEMOMOB'A3aHi Mk cO00 i3nyHi
Moayni 3éupaHHA gaHuX, cepBepHi obuMcntoBarnbHi KOMMANEKCH, po3nogineHi 6asn gaHux, 3axuLLEHi
KaHanu 3B'dA3Ky Ta iHTeneKTyarnbHi anroputmMy 06pobkn gaHuXx.

3 piBHA TexHikM BigoMa cuctema kepyBaHHs morunamu (JP2022036640A, MIMK G06Q 50/10,
ony6n. 08.03.2022), ska MicTUTb 0a3y gaHuX nocTadvanbHuka nocnyr, 6asy gaHWx KOpuCTyBadiB Ta
6a3y paHux kapT. Konu kopucTyBay npusHayae novatkoBY TOYKY (Hanpuknag, BXid Ha KnagoBuLle) i
LinboBY TOYKY (MOruny) Ha KapTi, cepBepHi 3acobu 34IMCHIOITb MOLWYK Ta BUBOASATbL Ha TepMiHan
MapwpyT Ans BigsigyBaHHA Morunu. OpHak YHKUIOHanNbHICTb cuctemMyn obmexeHa TepuTopieto
NEBHOrO KNaaoBuLLa, WO 3BYXY€E cdepy i 3aCTOCYBaHHS.

Binomnii cnoci®6 ctBopeHHss 6a3n gaHuUX NpoO Micus MNOXOBaHHA MOMepnux mnaen (3asBka
EA202100080A1, MIMK GO01S 19/42, ony6bn. 30.09.2021), AkuMiA 34INCHIOETLCA 3a [JOMNOMOrOH
LMdpOBOro NPUCTPOKD aBTOPU3OBAHOMO KOpUCTyBaya. Kopuctysad pikcye koopauHaTu posTallyBaHHS
MiCLS1 MOXOBAaHHS 3 BUKOPUCTaHHSAM AaTymKa CynyTHMKOBOI HaBirauii abo 6e34poToBOro npunmava ta
nepenae gaHi Ha cepsep. MNowyk B 6asi JaHMX cepBepa 34INCHIOETLCA 3a 3anuTaMy KopucTyBaya, a
pe3ynbTatu BigobpaxatoTbCsl Ha gucnnei npuctpoto. HegonikoM LbOro pilleHHs € HeobXiaHICTb
PYYHOrO BBEAEHHHA MOYATKOBUX AAHWUX (MEepCcoHamnbHUX AaHMX Ta reodaHux) npo nomepny NioaunHy 3
KnasiaTypw, LLIO MOXe MPU3BECTU OO NOMUIIOK i CNOTBOPEHHS iHdbopMalii. Hanpuknag, cniBpobiTHMK
KnagoBula Moxe He posidbpatu nowkomkeHi Hanmcu Ha nam'stHuky (MIB, gatn) i BHecTn
HenpaBunbHi AaHi. BigcyTHe Takox asBTomaTu3oBaHe 36upaHHA p[JaHux — He nepegbayeHo
BUKOpUCTaHHs ApoHiB 3 LIDAR-ckaHepamn Ta BucokotodHuMu GPS-moagynsmu, yepes wo TOuHICTb
BM3HAYEHHS KOOpAMHAT NOXOBaHb HEBMUCOKA.

Y natenti US10015628B1 (MINK HO4W 4/021, ony6n. 03.07.2018) po3kpunTO MeTOoAM Ta CUCTEMY
ANst HaJaHHS NOCNyr BU3HAYEHHS Micus NoxoBaHHs. Cuctema npeactaBneHa CEPBEPHUM PILLIEHHSIM,
wo Moxe OyTu peanisoBaHe 3a [JAOMNOMOIOK XMapHuMX abo po3nogineHnx obyncroBanbHUX
TexHonorin. Cnuctema BUKOHYE BHYTPILLHI OYHKLIT ANSA KNIEHTCbKOT YaCTUHW, NpeAcTaBneHol y BUrNsai
MOGiNbHOro gogatka Ha npucTpoi  KopucTyBada. [lpuknag MeTogy MIiCTUTE  OTPUMAaHHS
ineHTMdikauinHoi iHdopMaLil kopucTyBada 3 MOOINbHOT nporpamuy; 3iCTaBfEHHS KopucTyBadya 3
MiCLIeM MOXOBaHHS; OTPUMAHHSA JAHWX NPO MiCLE3HaXOMKEHHS 3 MOBINbHOIo NPUCTPOID; BU3HAYEHHS,
O MPUCTPIN 3HaAxXoOuTbCHA B MeXax 3asganerigb BM3Ha4YeHOl re030HU MiCLs MOXOBaHHSA; HaOaHHSA
KOpMUCTyBayeBi BKa3iBOK LIOA0 MiCUA MOXOBAHHA 4Yepe3 MOGiNbHY nporpamy. Takox Moxe
BigbyBaTMca aBTOMaTW4YHE OTPUMMAaHHS Ta NpPeAcTaBrieHHs KopucTyBadeBi "umndposoi cnagwmHn"
nomeproi NgnHK, NOB'A3aHOI 3 MiCLLeM NOXOBaHHS, Ta Bidyanidauis po3TallyBaHHsS MiCLsA MOXOBaHHSA
y BUrMsA4i aBatapa noMeprioro 3a JOMOMOroK TEXHOSOTIN AONOBHEHOI peanbHOCTi. OCHOBHUIA akUeHT
y UbOMY pilleHHi 3pobneHo Ha Bidyanisdauii Ta HagaHHi iHpopmaLii NPo NOXOBaHHS; OAHaK BiACYTHSA
aBTOMaTMU3aLisa 300py AaHUX Ta iHTenekTyanbHe onpaulBaHHA iHopmauii. CyTTeBUM HedoMiKoM €
Te, WO CUCTEMA He [03BOJISIE KOPUCTYBAYEBI CaMOCTINHO AOAaBaTh HOBi MicLs NMOXoBaHHA 0o 6asu
JaHUX — BOHa TiNbKW Hagae iHdopMmalilo Npo BXe BigoMi MoxoBaHHSA. Kpim Toro, pilleHHa He
nepenbavae aBTOMaTM3oBaHOro 3060py iHOpMaLii Npo MNOXOBaHHA (Hanpuknag, PerynspHoro
MOHITOPUHIY CTaHy Morun).

HasBHi iHdopMauiiHi Ta HaBirauiiHi cuctemMn MalTb HU3KY OBMexeHb. TpaguuinHi metogm
reonosuuioHyBaHHs (GPS, NTOHACC) xapakTepuaytoTbes noxmnbkoto 3—10 meTpis, WO HE4OCTaTHBO
TOYHO Ansa dpikcauii koopaMHaT MoxoBaHb, 0COGMMBO B yMOBax LifnbHOI 3abygoBu abo ckrnagHoro
penbedy MicueBocCTi. ICHywui pilleHHs He € aganTUBHUMW [0 BUMKOPUCTAHHSA MEepCnekTUBHUX
TEXHOMOriN BUCOKOTOYHOro no3uuioHyBaHHa (RTK GPS, PPK GPS, LIDAR, UWB, cynyTHukoBa
doTorpammeTpist), o oOMexye iX PyHKLiOHaNbHICTb.

Okpim TOro, BigOMI pilLEHHS CTpapalwTb Ha (hbparMeHTOBaHICTb Ta i30MbOBaHICTb AaHUX, LWO
YCKIMagHI0E KOHCONIfauilo i CUHXPOHi3auito iHopmalii Mk pisHUMU cucteMamu. 36epiraHHsa gaHux y
po3pi3HeHnx Gasax 6e3 eanHoi nnaTopmMu NPU3BOAUTL A0 YacTUX BTpAT i AyOnioBaHHS AaHMX Ta
3HWXKYE onepaTuBHICTb 0O6poOku. CyyacHi CUCTEMM TaKOX HEOOCTATHbO 3axWLUEeHi BiO 30BHILLHIX
3arpo3 i BHYTPILWHIX NOMWMNOK — cnabki MexaHiamu aBTeHTuUdikauii, BigCyTHICTb GaraTopiBHEBOIro
WndpyBaHHA [daHUMX Ta 3axUlleHUX KaHaniB nepefjadi CTBOPHOOTb PUSUK BUTOKY AaHUX i
HeCaHKLiOHOBaHOro JOCTyny.

Hanbinbw 6rmM3bkuii aHanor He BiOMWI, SKUA XapaKTepuayeTbCsl CYKYMHICTIO 03HaK, NoAibHmMx oo
CYKYMHOCTi CYTTEBMX O3HaK 3arnponoHOBaHOiI KOPUCHOI Moaeni.

B ocHoBYy KOpuCHOI Mogeni noctaBfneHa 3agada po3pobutn anapaTHO-MPOrpamMHUN KOMMIEKC
(AMNK) gna 36opy, obpobrneHHa Ta ynpasniHHA OaHWMKU MPO MiCUsS MOXOBaHHS, Skun 3abesnevye
BMCOKOTOYHY (PiKCaLito KOOPAMHAT MiCLb NMOXOBaHb Ta e(PEeKTUBHUN, De3neYvHnIn i aBTOMaTN30BaHN
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36ip, 06pobky Ta 36epiraHHA AaHMX MPO NOXOBAHHS.

lMocTtaBneHa 3ajaya BUPILLYETLCA TUM, LLO 3anpONOHOBAHU anapaTHO-NPOrpamMHUA KOMMMEKC
Ansi 36opy, obpobrneHHss Ta ynpasefiHHA AaHMMM NPO MICLUS MOXOBAHHS, WO MICTUTb KIEHTCbKY
YacTMHY, fIKa BKIIOYAE: MOAyNb B3aeMOAii 3 KOpucTyBayem; Mogynb 360py OaHux; mogyrb
aBTOMaTU30BaHOro 300py AaHWUX; Ta CEPBEPHY YacCTUHY, SKa BKIOYAE: CEPBEPHUN KracTep; Moayib
ONTMYHOrO PO3Mi3HaBaHHS TEKCTY, BMKOHAHUK 3 MOXIUBICTIO BUTYYEHHSI TEKCTOBOI iHdopMalii 3
uncpoBMx 300paxeHb MiCLb MOXOBaHb; MOAYSMb LUTYYHOrO iHTENekTy; Moaynb oOpobrneHHs Ta
30epiraHHsa gaHux, npusHadveHnn ans sepudikauii, iHTerpauii Ta 6esnedHoro 36epiraHHsa Bcix TuMiB
OaHVX Yy CXOBML JAaHuX; MoAyfb 3aXMCTy [OaHUX, BUKOHAHWA 3 MOXIMBICTIO 3abe3nevyBaTu
baraTopiBHeBe LWINpyBaHHSA, GaratodakTopHy ayTeHTUdIKaLilo Ta MOHITOPUHT 6e3nekn poboTu AlK;
MOAYNb MapKeTnnency; Moaynb MeceHaxepa, MOAYIb CrOBILLEHb, NPU LLbOMY KOMMMEKC JOOATKOBO
MICTUTb  MOAYIb  BMCOKOTOYHOIrO MO3WLIOHYBAHHS, BUKOHAHWM 3 MOXIMUBICTIO BMU3HAYEHHS
TPMBUMIPHMX reorpadiyHMX KOOpAMHAT MICLS NMOXOBAHHA Ta OpieHTaLil NIoWWHN HagnNucy, a Moaynb
ONTUYHOTO  PO3MNi3HABaHHA TEKCTY (YHKLIOHANbHO 3B'A3aHUM 3 MOAYNeM  BUCOKOTOYHOIO
NO3ULIOHYBaAHHA Ta BUKOHAHUN 3 MOXIMBICTIO BUKOPUCTOBYBATM OTPMMaHi TPUBWMMIPHI gaHi ans
NepCcrnekTUBHOI Ta reoOMeTPUYHOI KOopekLii 300paXKeHHs1 nepen po3mni3HaBaHHSAM TEKCTY, pesynbTaTu
sIKOT 30epiraloTbCs Yy CXOBMLi AaHMX, MPUYOMY BCi MoAyni 3'e4HaHi Mibk COOO00 3axXmLLEHMMM KaHanamm
nepegadi gaHmx 3 LS 1.3-wmndpyBaHHAM Ta aBTOMATUYHUM NepexongoM Ha odonanH-bydepusadito
npu BTpaTi 3B'A3KY.

Moaynb LTY4HOro iHTENEKTY peanidye HerMpoMepeXeBi anropnuTMm Kopekuii pesynbTaTtis Moayns
ONTMYHOrO PO3Mi3HAHHA TEeKCTy, Knacudikauii cTaHy Miclub MOXOBaHb Ta BUSABMEHHHA AybnikaTis
3anucis.

Moaynb 3axucTy fJaHmx MIcTuTb cuctemy 6araTopiBHEBOro WNGPYBAHHA, LIO BKAOYaE
wndbpysaHHs npu nepegavdi (TLS/HTTPS), wudpysaHHs npu 36epiraHHi (AES-256) Ta acumeTpuyHum
o6miH kntovamm (RSA abo ECC).

Kpim Toro, moaynb MapKeTnnency iHTerpoBaHuMimM 3 NAATPKHUMW LIMKO3aMU Ta KPUNTOBaNOTHUMM
nnatopmamu Ta NiagTprMye oPOpMMEHHs perynsapHUX nignucok Ha nocnyru.

Kpim TOro, moaynb B3aemMofii 3 KOPWUCTYBa4yeM iHTErpoBaHUM 3 30BHILHIMW HaBirauintHUMm
cepgicamu ang nobygoBy MapLUpPYTIB OO MiICLLS MOXOBaHHS.

Kpim TOro, Mmoaynb BUCOKOTOYHOIO MO3ULIOHYBAHHSA MICTUTb LLIOHAMMEHLLE OAWMH CEHCOPHUIA BOK,
BMOpaHWi 3 rpynu, WO MICTUTb, ane He oOMeXyeTbes: a) audpepeHuianbHi cynyTHukoBi RTK- Ta/abo
PPK-GNSS-npuimadi; 6) nasepHi ckaHepu LiDAR; B) ynbTpawwupokocmyrosi (UWB) pagiomogyni; r)
iHepuinHi BumiptoBanbHi 6rokn (IMU); g) nasepHi ripockonu; €) BOMOKOHHO-OMTUYHI FipOCKOMU; X)
KBaHTOBI IHEPUiMHi AaTyuku; 3) KOMBiHauil nepeniyeHnx NpPUCTPOIB Ta iX ChiflbHE BUKOPUCTAHHA 3
BidyanbHo-iHepuinHuMn SLAM-cnctemamum.

Kpim TOro, mogynb BUCOKOTOYHOrO NMO3ULLIOHYBAHHA 404ATKOBO MICTUTL pagioMoayni abo mMasikw,
Lo peani3ytoTb MeToam ncesgonansHomiptoBaHHs Wi-Fi RTT, BLE AoA, RFID.

Kpim TOro, cepegHbOKkBagpaTuU4Ha MoxubKa MOAYNSA BUCOKOTOYHOIO MO3ULIOHYBAHHS He
nepeeuwye 5 mm 3a koopauHaTamu Ta 0,1° 3a opieHTauj€lo, Lo AO3BOMSIE OTPMMYBATU (POHTANbHY
eKkBiBaneHTHy po3finbHy 3aaTHicTb =300 dpi Ans OOCTOBIPHOrO OMTUYHOrO PO3Mi3HaBaHHA TEKCTY
Bucotor 10 Mm.

Kpim TOro, 3acobm mogyns LTY4YHOrO IHTENEKTY BUKOHAHI 3 MOXIMBICTIO NPV BUSIBNEHHI
KPUTUYHUX MOLUKOKEHb NMOXOBAHHA aBTOMAaTMYHO (DOPMYBaTU 3aMOBIIEHHS B MOAYMi MapKeTnrency
Ta BiANpaBNATU CMOBILLEHHSA KOPUCTYBaYeEBI.

BnpoBamkeHHA B 3anponoHOBaHii KOPUCHIN Moferi nepefoBux TEXHOMOrN reono3nuioHyBaHHS
(RTK, PPK, LIDAR, UWB) po3Bonsic BMKOHYBaTWU BWCOKOTOYHY (piKCaLildo KOOpPOWHAT MOXOBaHb i
NOBHICTIO aBTOMaTu3yBaTu 36ip reogaHux. IHTerpauis mogyns OCR Ta LI Ha cepBepHi YacTuHi aae
3MOry BMKOHYBaTW iHTenekTyanbHe obpobrneHHs iHdopMauii Ta MiHIMi3yBaT NOMWUIIKW, MOB'A3aHi 3
NACBKMM  hakTopoM,  NiABULLYIOYM  OOCTOBIPHICTE | aKTyamnbHICTb  AaHux. BukopucTtaHHs
OaraTtopiBHEBOrO  3axMCTy [gaHux (yHikanmbHi  nNpoTokonu  wudpyBaHHsA, GaraTtodakTopHa
aBTeHTUIKaLiA, MOHITOPUHI Ge3nekn) NOBHICTIO BUKITIOYAE MOXIMBICTb HECAHKLIOHOBAHOrO JOCTYMY
00 KOHdiaeHUinHoi iHpopmaLii cuctemum.

BrkopucTaHHs1 3anponoHOBaAHOrO anapaTHO-MPOrpaMHOro KOMMMeKcy 3abeanedye OOCATHEHHS
HaCTYNHUX TEXHIYHUX eDEKTIB:

Bucoka TOYHICTb NO3MLiIOHYBaHHA — 3aBASKN KOMMIIEKCHOMY BMKOPUCTaHHIO TexHororin RTK/PPK
GPS, LIDAR, UWB Ta iHWMX, KOOPAMHATM KOXHOrO MOXOBaHHS BU3HA4alTbCA 3 CaHTMMETPOBOH)
TOYHICTIO.

lMoBHa aBTOMaTM3auiss 360py i 0OpoOKM OaHMX — BUKIMIOYAETLCA PYTMHHE py4yHE BBEOEHHS
iHdopMauii, MiHIMI3yeTbCA iIMOBIpHICTb MOMWUMAOK NOANHW Npu doikcauii KoopauHaT Ta gaHux Mpo
NMOXOBaHHSA.
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AJanTMBHICTb OO YMOB CUrHany — cucteMa aBToMaTU4HO nepemMukaeTbes Mk pexumamu RTK i
PPK npu HecTabinbHOMY CynyTHUMKOBOMY CUrHani, Wwo rapaHtye 6esnepepsHuii 36ip reogaHnx HasiTb
y CKnagHux ymoBax.

HaginHictb i 6es3nedvHicTb — apxiTekTypa komnrekcy nepenbayae pe3epBHE KOMilOBaHHS Ta
po3nogineHe 30epiraHHa [OaHWX, 3axuLeHi KaHanu nepegadi, 6aratopiBHeBe LWMdpPyBaHHSA i
aBTeHTUIKaLio, WO 3HWKYE PU3UK BTPaATU JAHUX Ta HECAHKLIOHOBAHOrO AOCTYNY A0 HUX.

3pyyHiCTb Ons KOPWUCTYBa4diB — iHTEpPaKTMBHA KapTa MOXOBaHb, 3py4YHa cuUCTema MOLyKy Ta
CMOBILLIEHb, iHTerpauis 3 HaBirauintHUMK cepBiCaMn i MOXITMBICTb 3aMOBSIEHHA NOCNYr OHMAWH 3HAYHO
CMNpPOLLYIOTb KOPUCTYBAHHS CUCTEMOIO AN BiABiAyBadiB KNagoBuLL, Ta agMiHicTpauil.

KpiM OCHOBHUX 3a3Ha4YeHMX MOAYNIB, Y Mexax KOMMEKCHOT CMCTeMU MOXYTb ByTn peanizoBaHi
[oOaTKoBi  PYHKUiOHANbHI MOAYNi, WO PO3LWMPIOTbL MOXIMBOCTI KOMMMekcy. Hwkye onucaHo
cknagoBi moayni (MPOHYMepOBaHi BiAMOBIAHO A0 CTPYKTYPHO-PYHKUIOHANbHOI CXeMu anapaTHO-
nNporpaMHOro KOMMMEKCY, sika HaBedeHa Ha Kpecn.) Ta IX B3aEMOil0 y paMkax anapaTHo-
NPOrpaMHOro KOMMekcy.

Mogaynb B3aemogii 1 3 kopuctyBadyeM 13 — peanisoBaHuin y BUrnsai MOOINbHOrO 3aCTOCYHKY Ta
Beb-iHTepdhency, WO HagawTb KOopucTyBayam [OOCTyn OO JAaHuMX MOoXoBaHb, 3acobiB Hagirauii
KNagoBUMLLEM Ha iIHTEPAKTMBHIM KapTi Ta iHWKX cepsiciB. Moaynb 1 BUKOHAHUI 3 MOXIMBICTHO MOLLYKY
MicLlb MOxoBaHb 3a pisHuMK napametpamu (MIB, gaTM HapOMKEHHS/CMEpPTi, KoopauHaTu ToLwo) Ta
BigoOpa)keHHs iHpopmMaulii Npo HUMX Ha ENEeKTPOHHIN KapTi 3 BMCOKOK TOYHICTIO MO3MULiOHYBaHHS.
KopuctyBau 13 y nepcoHansHoMy kabiHeTi Mmoxe 30epiraTu Uikasi nomy 3anucu (BUOpaHi NOXoBaHHS),
OTpUMYBATU HaragyBaHHA MpPo MaM'siTHi 4aTW, a TakKoX 3aMOBNATU puTyanbHi NOCNyrn vepes
BbygosaHui mapketnnenc. Moagynbe 1 iHTerpoBaHui 3 HaBirauiinumu cepsicammn (Google Maps,
OpenStreetMap) onsa nobygosu onTMMarnbHUX MapLUpyTiB 4O BUOPAHOro MiCLS MOXOBaHHS.

Moaynb 36opy gaHuMx 2 — Mpu3HadYeHUn Ons NEepPBUHHOrO 30MPaHHA AaHMX MPO MOXOBAHHS.
Mogaynb 2 BUKOHaHUM 3 MOXNUBICTIO OTPUMYBATU AaHi 3 3acobiB OTPUMaHHA LUGPOBUX 300paKeHb
NONbOBUX MPUCTPOIB 30BHILLUHLOro 360pYy AaHNX — 30KpPEMa, 3 Kamep BMCOKOI pPO3AiNbHOI 34aTHOCTI Ha
€IeKTPOHHMX MPUCTPOSIX (CMapTdoHax, MnaHweTax) Ta ApoHax 14, sfKi BUKOPUCTOBYIOTbCA AnNS
POTO3NOMKM MaM'ATHUKIB, HAArpOOHUX MNUT Ta iHWKX OO'eKTIB Ha Micui noxoBaHHA. 3ibpaHi aaHi
(undpoBi  300paxkeHHs) cnoyaTky 30epiraloTbCA NOKanbHO Ha EeNeKkTPoOHHOMY npucTpoi abo
bopTtoBomy KommM'toTepi ApoHa. [Hani, 4yepe3 3axuweHe 3'egHaHHs (Hanpuknag, SSL/TLS), paHi
nepefalTbCA [0 CEpBEpHOro Knactepa, i 3pewTolw UudpoBi 300paxkeHHs 30epiraloTbes y
posnogineHin 6asi gaHux (cxosuile gaHux 8).

Mpouec nepenavi Ta 36epiraHHa AaHux Moaynem 360py gaHux 2:

- AaHi cnoyaTKy 30epiraloTbCsa NoOKanbHO Ha eneKTPOHHOMY NpucTpoi abo BopToBoMy KoMM'toTepi
APOHa (nokarnbHe 36epexeHHs);

- NoTiM, yepes 3axuwleHe 3'eaHaHHsa (SSL/TLS), maHi HagcunatoTbCs 4O CEpBEPHOro knacrepa
(BaxuweHe nepenaBaHHs);

- OCTaTo4HO, UMdpoBi 306pakeHHs 36epiratoTbca B cxoBuLli 8 (36epiraHHa B po3nofineHin 6aasi
OaHuX).

Mogyne aBTOMaTM3oBaHOro 300py [aHWX 3 BUKOHAHWA 3 MOXIMBICTIO aBTOMaTWMYHOMO
nepiognyHoro 36opy AaHux Npo noxoBaHHA 6e3 yyacTi noguHn. [lo 3acobie aBTomaTusoBaHoro 3bopy
HanexaTb aBTOHOMHI ApOHM Ta loT-NnpUCTPOI, NpUsHaYeHi Ars MOHITOPUHIY CTaHy MiCLb MNOXOBaHb i
dikcauii 3miH. 3okpema, gpoHun 14, ocHaweHi LIDAR-ckaHepamn, BUKOPUCTOBYIOTLCS Ans nobyaosu
3D-mofenen penbedy AINAHKM KNagosuLa, Wo A03BOMNAE OTPUMYBATU TPUBUMIPHI KapTU MiCLLEBOCTI
Ta BigcTexyBaTu 3MiHM (NpOCigaHHA [PYHTY, PYWHYBaHHSA MaM'aTHWKIB Towo). loT-gaTtyumku,
BCTaHOBMeHi 6ins noxosaHb, 36MpaloTb AaHi NPO CTaH NaM'ATHWKIB Ta HaBKONWLLHBOIO cepeaoBuLa
(MokasHWKK BONOroCTi, TemnepaTypu, HasiBHICTb MOLWIKOMKEHb Towo). [daHi Big TakMx gaTyukiB galoTb
iHdbopMmaLito NPO NOTOYHUIA (PIBUYHUI CTaH MOXOBaHb.

Mpouec nepepayi gaHux Big Mogyns 3 aHanoriyHWiA mMoaynto 2: aadi cnodatky 6ydepusyotbes
nokKanbHO, Micns 4Yoro Yepesa 3axuLLEeHU kaHan BignNpaBnaATLCA Ha cepBep, Ae 3D-ckaHu | NnoB'a3aHi
MeTazaHi 36epiraloTbCs y CXOBULLI AaHKX 8.

Mogynb  BUCOKOTOYHOrO  MO3ULIOHYBaHHs 4, npu3HadeHurn ans  30opy  TPMBUMIPHMX
reornpoCcToOpOBUX AaHWUX NMPO Micls noxoBaHb. Moaynb 4 iHTerpye Kinbka TeXHOMOrin Ans NiaBULLEHHS
TOYHOCTI nosuuioHyBaHHs: RTK GPS (oTpMMaHHA KoopAMHaT y pexumi peanbHOro 4vacy 3
CaHTMMeTPOoBOI TO4HICTIO), PPK GPS (noct-o6pobka CynyTHUMKOBUX AaHUX Mpu BTpaTi 3B'A3Ky Ans
MiHimMi3auii noxmbok), LIDAR (cTBopeHHs1 geTanbHux 3D-ckaHiB MiCLEBOCTI A4S KOPEKLii koopauHaT B
CcknagHux ymoBax penbedyy) Ta UWB (ToYHe No3uuUioHyBaHHS B 3aKpUTUX abo oOMeXeHMx npocropax,
Hanpuknag, y konymbapisx). 3aBasku Takid iHTerpauii cepegHbOkBagpaTWyHa noxmbka poboTu
MOAYNS BUCOKOTOYHOIO MO3ULOHYBaHHA 4 He nepeBuwlye 5 mm 3a koopguHatamum T1a 0,1° 3a
opieHTauieto.
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Moayrnb BWCOKOTOYHOrO MO3MLIOHYBaHHA 4 MICTUTb LWOHaWMeHLe OAMH CEHCOpHUA 6nok,
BMBpaHui 3 rpynu, WO MICTUTb, ane He 0bMexXyeTbCa: a) audepeHuianeHi cynyTHukoBi RTK- ta/abo
PPK-GNSS-npunmaudi; 6) nasepHi ckaHepu LIiDAR; B) ynbTpawmpokocmyrosi (UWB) pagiomogyni; r)
iHepuivHi BuMiptoBanbHi 6roku (IMU); g) nasepHi ripockonu; €) BONOKOHHO-OMTUYHI FipOCKOMNU; )
KBaHTOBI iHEPUiNHI AaT4ymkK; 3) koMBiHaUii nepenivyeHnx NpucTpoiB Ta/abo ix chinbHe BUKOPUCTAHHS 3
BidyanbHo-iHepuinHuMn SLAM-cnctemamu.

Kpim TOro, mogynb BWCOKOTOYHOrO MO3WLIOHYBaHHS 4 [0Q4aTKOBO MICTUTH pagiomoayni abo
Masiky, WO peani3yloTb MeToamu ncesgodanbHoMiptoBaHHa Wi-Fi RTT, BLE AoA, RFID.

Moaynb 4 NpUCBOKOE KOXHOMY 3anmcy NpO MOXOBAHHS BMCOKOTOYHI TPMBUMIPHI KoopAuHATK i
npocTopoBy opieHTauito. OTpuMaHi aaHi nepefatoTbcs A0 Moaynst o6pobneHHsa Ta 36epiraHHa AaHUX
7 onga noganbLloi iHTerpauii 3 iHWUMn gaHuMu.

Moayrnb ONTUYHOrO PO3Mi3HaBaHHA TEKCTY 5 — KOMMOHEHT CepBEPHOI iHPPACTPYKTypu, LUO
Bignosigae 3a 06pobky 306paxeHb i BUNy4yeHHs TekcTy. Moaynb ONTUYHOrO po3ni3HaBaHHS TEKCTY 5
(nani 3a Tekctom mogynb OCR) BukopuCTOBYE cneuianisoBaHi obuncntoBansHi 3acobu (GPU, TPU) Ta
anropMTMM MAaLLMHHOTO 30py Afs LWBWAKOro obpobneHHs 3o00paeHb Nam'aTHWKIB. BiH BusHauvae
TEKCTOBI 30HM Ha 300pakeHHsX (Hanpuknag, 3a OOMOMOroK 3ropTKOBUMX HEWPOHHUX Mepex Ans
cermeHTauii) i posnisHae cumBonu HanuciB (MIBb, gatn Ta iHWi Hagnucuk). PosnisHaHi cumBonu
aBTOMAaTUYHO NEPEBIPAITLCA Ha NpegMeT NOMUITOK Ta BiANOBIZHOCTI TUNOBMX hopmarTis (Hanpvknag,
aatn).

Mogynb wTty4Horo iHTenekty 6 (mogynb LI 6) BMKOHye 3aBoaHHs iHTenekTyanbHOI 06pobku
OaHuX, B3aemogitoum 3 mogynamu 2, 3, 4 i 5. Mogynb 6 aHanisye umdposi 300paxeHHs, Lo
HaOXxo4sThb Big4 mMoaynst 300py AaHux 2, Nokpalye ix AKiCTb (LymMo3arnylweHHs!, KOpeKLis KOHTpacTy,
BMPIBHIOBaHHS FEOMETPUYHNX CMOTBOPEHb) nepen po3nisHaBaHHAM TekcTy. Ha ocHoBi pesynbrartis
mogynsa OCR 5 moaynb WI 6 3aiicHIOE cemaHTMYHMI aHani3 Ta knacudikauilo: 3icTaBnse po3ni3HaHi
TEKCTOBi [aHi Ta KOOpAMHATWM 3 YXKe ICHYIYMMM 3anMcaMu Yy CXOBULLI AaHuxX 8, aBTOMaTu4HO
BUsIBNsitouM aybnikatm abo HeeignoBigHOCTi. TakMm YMHOM peanisoBaHO MNOABIVMHWUIA KOHTPOJIb:
MallMHHa nepeBipka TOYHOCTI po3nidHaBaHHA i NOrYHOI BiAMNOBIQHOCTI AaHUX, WO 3HAYHO NigBuULLYyE
OOCTOBIpPHICTb KiHLEBOI iHpopMauii. 3acobu Moayns WTY4YHOro iHTENEKTY 6 BMKOHAHi 3 MOXIMBICTHO
Npv BUSIBMEHHI KPUTUYHMX MOLUKOMKEHb MOXOBaHb (Hanpwknag, npociAaHHsa nNnautu Ha = 5 MM, Haxun
nnutn = 2° abo TpiwmHa goBxuHoi = 30 MM) aBTOMaTMYHO (POPMYIOTb 3aMOBIIEHHS B MOAYIb
MapKeTnnency Ta BignpasBnsioTb CMNOBILLEHHS KOPUCTYBaYEBI.

Moaynb 06pobneHHa Ta 3b6epiraHHs AaHux 7 — Bignosigae 3a Bepudikauilo, iHTerpauito Ta
AOBrocTpokoBe 30epiraHHs BCiX TuMiB daHux y cxoBuwi gdaHux 8. Mogynb 7 peanisoBaHO Ha
3aXULLLEHOMY CEepBEepHOMY KriacTepi, OCHaLLeHOMY BiOMOBOCTIVKMMW Hociamu iHdopmauii (RAID-
mMacuBu abo aHanorivHi) Ta kpuntorpadiyHnmn mogynsmu. icna oTpumaHHsa Big moaynis 4—6 BCi
AaHi (undposi 306paxeHHsl, reonpocTOpOBi KOOPAMHATW, PO3Mi3HAHUA TEKCT TOLLO) MNPOXOAATb
nepesipKy Ha UiNiCHICTb i y3ro4KeHiCTb, NiCNA 4YOro iHTerpylTbCa B €4MHE CXOBULLLE OaHUX.

Cxosuue aaHux 8 (Hanpuknag, PostgreSQL 3 poswupeHHsm PostGIS) 3abe3nedye 36epiraHHs
NPOCTOPOBMX AdaHuMX Ta niaTpuMye reo3anuTu. KoXHOMY 3anucy MOXOBaHHSA MNPUCBOIETLCA
YHiKanbHUI igeHTudikaTop, Wo 3B'A3ye MiXX cobOl ycCi 3B'A3aHi gaHi (KoopguHaTth, ©OTO, TEKCTOBY
iHopMauio). 3axuweHe cxoBulle pfaHux 8 — posnogineHa 6asa [daHux, MNpu3HadyeHa pAans
Bepudikauii, iHTerpauii Ta HagiHoro 36epiraHHsi Bcix 3ibpaHux gaHuX i3 NpuB'A3kolo Ao reorpadivHmx
koopguHat. CxoBuwie peani3oBaHO Ha CepBepHin  iHPPACTPyKTypi 3  BiGMOBOCTIVKUMM
HakonuyyBayamu i kpuntorpadiyHmm 3acobammn 3axucty. Bei gaHi nepen BHeCeHHAM 4O CxoBuLA
NpoxoaaTe nepesipky (Bepudikauilo), a [AocTyn A0 Hux 3abe3nevyeTbCs 3 BUKOPUCTAHHAM
BaratopisHeBoro wndpysaHHsa Ta 6aratodakTopHoi aBTeHTudikadii. Takmm YMHOM, KOXEH 3anvc npo
NMoxoBaHHSA 30epiraeTbCsi 3 MpUB'A3aHMMKU OO0 HbOMO TOYHMMW KOOpAMHATaMu, 300paK€HHsMKU Ta
PO3Mi3HaHMM TEKCTOM, YHEMOXITUBIIIOOYM HECAHKLIIOHOBaHMIM JOCTYN abo BTpaTy AaHUX.

Mopynb 3axucTty gaHux 9 BMKOHaAHWA 3 MOXIMBICTIO 3abesneyeHHs GaraTopiBHeBOi Oe3neku
poboTtu komnnekcy. Mogyne 9 peanizye wmndpyBaHHA OaHWX Ha BCix eTanax (nig Yac nepepadi Ta
30epiraHHsA) Ta GaratodakTopHy aBTeHTUdikauito kopuctyBadiB 13. B ocHoBi npoTokoniB 6e3neku
BUKOPUCTOBYIOTbCA cyyacHi kpuntoanroputmu (AES-256, RSA Towo). KaHanu nepefadi gaHux Mix
ycimMma Mmoaynamu wudpytoTeca (Hanpuknag, TLS/HTTPS), a goctyn o cxoBulia AaHUX 3axuLLEHO
MexaHiamamu po3noginy npae i ABodakTopHOi aBTopu3adii. [dopgaTtkoBo, 3acobu mogyns 9
BiJICTEXYIOTb aHOMarlbHYy akTUBHICTb Y CUCTEMI: ¥ pasi cnpob 3nmoMy abo HecaHKLiOHOBaHOro JOCTyny
cucTeMa reHepye CrOBILLEHHS agMmiHicTpaTopaM, a Mnpu KpUTUYHUX 36051X BUKOHYETLCH aBapiiHe
nepekstoYeHHs Ha pe3epBHi cepBepu. TakuM YNHOM, MOLYIb 3aXMUCTY MOBHICTIO YHEMOXIUBIIHOE BUTIK
iHdopMaLii Ta HecaHKUIOHOBaHe BTPYYaHHS.

Mopynb mapkeTtnnernca 10 Hagae kopuctysadam 13 MOXIMBICTbL 3aMOBIATU pUTyanbHi ToBapu Ta
nocrnyrn 6esnocepenHbo yepes nnatgopmy. Moagynb 10 iHTerpoBaHui i3 cuctemamm Oe3neyvHmx
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nnartexis (NnaTpKHUMK WIo3amun) i cnyxéamm JocTaBky, WO A€ 3MOry OpraHisyBaTu MOBHUIW LUK
3aMOBIIEHHA Nocnyr aornsay 3a noxoBaHHAMU. KopucTtysadi 13 MOXyTb BUGUpaT HeobxiaHi ToBapu
(kBiTW, BIHKM, NaM'ATHUKM TOLWO) YU mocnyrm (MpubupaHHs Morunu, pecTtaBpauis namMm'saTHYKa,
OnaroycTpin TepuTopii) Ta 3gincHoBaTM onnaty oHnanH. Moaynb mapketnnerica 10 3B's3aHun 3
moaynewm LI 6 Ta mogynem oOpobku gaHnx 7 i BUKOHAHUIA 3 MOXITUBICTHO:

- HagaBaTyK KOpUCTyBa4y 3pyYHUI KaTanor ToBapis i nocnyr 3 hyHKLIAMM NOLWYKY Ta inbTpauii;

- aBToMaTU4HO hopmyBaTU Ta HaacKMnaTh NPONo3uLii Woao BigNoOBigHMX NOCAYr BignoBiganbHUM
ocobam Ha OCHOBI pe3ynbTaTiB aHanidy CTaHy MoXoBaHb, OTpMMaHux Big moayns LI 6 (Hanpuknag,
BUSIBIIEHO, LLIO NaM'STHUK MOLLUKOAXXEHO — NPOMOHYETLCA NOCMyra pecraspadii);

- nigTpymyBaTM OMOPMIIEHHSA pPerynsapHMX MNiANMCOK Ha nocnyrn (Hanpuknag, LWOMICsaYHe
npubnpaHHs) 3 aBTOMaTUYHUM CIMCAHHAM ONaTn Yepes NNaTKHUN LWMHo3;

- iHdbopmyBaTK KOpMCTYBaya Npo CTaTyC 3aMOBIEHHS, AOCTaBKY TOBAapiB Ta 3aBepLUEHHS HagaHUX
nocnyr (Yepes CrnoBilLleHHS B 3aCTOCYHKY Ta email).

Mogpynb meceHmxepa 11 3abesnedye KOMyHiKaLilo MiXX kopucTyBadamm 13 cuctemn (poamnyamu,
aAMiHicTpauielo KnagoBuwia, HagaBadamu nocnyr). Yepes BOygoBaHui y MOBINbHUIA 3aCTOCYHOK
MeceHpKep MOXHa CTBOPHOBATKM iHAMBIQyanbHI Ta rpynoBi YaTu Ans o6roBopeHHs nNMTaHb AOrNSAy 3a
NOXOBaHHAMW YW OpraHisauil cninbHMX 3axogiBs nam'ati. Moaynb 11 iHTerpoBaHun 3 yHKUiED
KONMEeKTMBHMX 3060piB KOWTIB (kpayadaHOuHr), Wo O03BoMsie poavyaMm abo ChninbHOTI opraHisyBatu
¢iHaHCYBaHHS BCTaAHOBJIEHHA MaM'ATHUKA 4M BRopsigkyBaHHs TepuTopii. beaneka meceHgkepa
3abe3nevyeTbCa HACKPi3HUM LINpyBaHHAM MOBigOMIEHb (Hanpuknag, anroputmMom AES-256) i
nigTBepOoKEeHHAM 0cobu KopucTyBadiB 4epe3 MoBinbHUA 3acTocyHok. Mogynb 11 3B'dsaHui 3
mogynem wmapkeTtnnenca 10 (Hanpuknag, Ons oBroBopeHHs feTanen 3aMOBNEHHA B 4aTi Ta
OTPVMMaHHS MOBIAOMIIEHb NPO CTaTyC MOCMyr) i 3 MoAayneM cnosiweHb 12 (aBTOMaTU4YHE CTBOPEHHS
rpynoBoro 4aty ans obroBopeHHst HOBMUX Mot abo 3aMOBNEHb).

Moaynb cnosiweHb 12 Bignosigae 3a cBOeYacHe iHPOPMyBaHHA KOPUCTyBadiB 13 Npo BaxnuBi
nofii Ta HagaHHA cUCTEeMHMX cnoBileHb. Moagynb 12 reHepye nepcoHanizoBaHi NOBIAOMIIEHHS Ta
HaragyBaHHS: HanNpuknag, HaragyBaHHSA NPO PiYHWLI Ta NaM'aTHI 4aTy, NOBIAOMMEHHS NPO BUKOHaHHA
3aMOBIEHUX MOCAYr (3aKiHYEeHHS NpUOMPaHHA MOTWMW, BCTAHOBMIEHHA MaM'ATHMKA TOLLO), @ TakoX
CVCTEMHI OMOBILLEHHSI NMPO OHOBMEHHSA AaHux. CnoBIilWEHHA OOCTaBMSOTLCS KOPUCTyBadYaM 4vepes
push-noBigoOMMeHHs1 y MOBIiNbHOMY OO4ATKy, €NeKTPOHHY nowTy abo SMS (ans KpUTUYHUX MOAin).
Moaynb 12 Moxe iHTerpyBaTtuca 3 KaneHgapem nNPUCTPOI0 KOpUCTyBaya NS aBTOMaTUYHOro
CTBOPEHHS nofin-HaragyBaHb.

Takum 4MHOM, 3anpoONoOHOBAHWMN KOMMNIEKC 06'egHye 3acobu BMCOKOTOYHOrO 360py AaHux,
iHTenekTyanbHoi 06pobkn gaHux Ta GaraTopiBHEBOro 3axuCTy, WO B CYKYMHOCTI 3abe3nedye HOBI
MOXITMBOCTI AN ynpaBniHHS AaHUMUM NPO MiCLA MOXOBAHHA Ta HagaHHSA NoB'A3aHnX NOCNYT.

Mpuknagm poboTn anapaTHO-NPOrpaMHOro KOMNJeKcy.

Mpuknag 1. 3aranbHWi cueHapin BUKOPUCTaHHSA KOMMIIEKCY

[nsi BHECEHHS1 HOBMX AaHUX NPO NOXOBaHHA CniBpobIiTHUK knagosuila BukopuctoBye AlK, a came
€IeKTPOHHMI MpPUCTPIN 3 HeoOXigHMMKM MoaynsMu, Ta 3a MNoTpedbu — OpoH. Hwxkye onucaHo
NocnigoBHICTb Aiil y 3aranbHOMY BUNaaky:

Kpok 1. MigrotoBka obragHaHHS

CniBpoBITHMK OTPMMYE EMEKTPOHHUIA MPUCTPIN (MnaHweT abo cmapTdoH) 3 iHTerpoBaHuMm RTK-
GPS npunmayem (Hanpuknag, Trimble R12) gna To4yHOro Bu3Ha4veHHs koopauHaT. [oTyeTbes 0o
po6oTun ApoH, ocHaweHun GPS-npurmayem Tta/abo LIDAR-ckaHepom, Ans 360py AaHWX Ha BEMMKNX
AinaHkax knagosuwa. [lepeBipseTbca NigKMHOYEHHS EneKTPOHHOro npucTtpor (i gpoHa) pao
CepBEpHOro kracrtepa 4yepes 3axvweHe 3'egHaHHa (SSL/TLS). Y pasi ycniwHoi aBTeHTudikauii
NPUCTPOI rOTOBI A0 360py AaHMX.

Kpok 2. 36ip gaHux Ha MicLi NOXOBaHHsI

CniBpobiTHMK Ge3nocepedHbO MiAXOAUTb OO MOTMAM | akTUBYE MODINbHWIA 3aCTOCYHOK Ans
BHECEHHs1 HoBOro 3anucy. BoygosaHmn RTK-GPS npuimay y peanbHoMy yaci dikcye koopauHaTu
MiCLS MOXOBaHHsi 3 TOYHICTIO [0 KiNIbKOX caHTMMeTpiB. CniBpOBGITHUK BWKOHYE HOTO3NOMKY
nam'aTHUKa Ha MiCLi MOXOBaHHA 3a JOMOMOIOK KaMepu BUCOKOT po3ifbHOT 34aTHOCTI, iHTerpoBaHol y
€neKkTpoHHMI npucTpii. OTpumaHe 300pakeHHs aBTOMAaTMYHO MNPUB'A3YETbCSA [0 KOOpAMHAT,
BMU3Ha4YeHnx npuiimadem RTK-GPS. Akwo micue noxoBaHHs BaXXKOJOCTYNHe abo po3TalloBaHe Ha
cknagHoMy penbedi, cniBpobiTHMK 3anyckae ApoH. [poH 3aiicHioe aepodoTO3MOMKY Hagrpobka Ta
HaBKkonuwHbOi TepuTopii, a LIDAR-ckaHep gpoHa cTBOpKE TpuBMMIpHY Mopgenb penbedy. Lli
[00aTKOoBI AaHi TeX (PIKCYOTbCH 3 reonpuB'a3KoH0.

Kpok 3. ABTomaTn4yHa npmB'a3ka Ta o6pobka gaHux

3acobu moaynsa o6pobkun Ta 36epiraHHs AaHuX 7 OTPUMYIOTb LMGPOBI 306padkeHHs Ta iHLWIi AaHi,
Ta aBTOMaTUYHO MPUB'A3YIOTb KOXHE 300pakeHHs [0 3adikCOBaHUX TPUBUMIPHUX KoopAuHaT
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noxoBaHHs. 3acobu moayna LI 6 npoBoaaTb nonepefHio 0BpobKy 300pakeHb: BUOANAETLCHA
LUMPOBMI LLIYM, KOPUTYETLCHA KOHTPACT i OCBITNEHHS, BUNPABASE MOXIMBI BUKPUBNEHHS (Hanpuknaa,
NepcrnekTUBHI) ONs Kpaworo posnidHaBaHHA HamnuciB. Y Bunagky pantoBoi BTpatu curHany RTK
(Hanpuknag, B TiHi gepeB abo 6ins BMCOKUX CMOpyA) cucTemMa aBTOMaTUYHO MEPEMUKAETLCHA Ha
pexum PPK. Bci "cupi" gaHi cynyTHMKOBOrO MO3WULIOHYBAHHA 3anMCYOTbCA ANs NO4anbLUoro mnocT-
00po6neHHs, Wob 30epertn TOYHICTL KOOpAMHAT.

Kpok 4. lNepenaya gaHux Ha cepeep

Yci 3ibpaHi Ha NpucTpoi AaHi (300paxkeHHs1, koopauMHaTK, 3aMipu OaTyMKiB) HagCcUNaKTbCca AN
30epiraHHA B CxoBuLlEe OaHWX 8 4epes 3axuileHe iHTepHeT-3'edHaHHsA. [lepen nepepadveto OaHi
WNdpyTbCa MOAyNeM 3axucTy AaaHux 9. AKWo B MOMEHT 300py OaHUX iHTEPHET-3B'A30K BiACYTHIN
(Hanpuknag, y BigdaneHin YacTuHi  knagosuwa), 3ibpaHi AaHi TumM4acoBoO 306epiralTbCs Y
3almndpoBaHOMy BUMMSAI Yy NOKansHOMY CXOBWLL NPUCTPOIo. Micnsa BiAHOBMNEHHA 3'€AHaHHS MOAYNb
300py AaHMx 2 aBTOMaTUYHO Nepeaaec Ui AaHi Ha cepsep.

Kpok 5. O6pobka 306paxeHb i po3nisHaBaHHS TEKCTY

Ha cepBepHil YacTuHI nicns OTpUMaHHSA HOBUX LIMGPOBUX 300paKeHb aBTOMAaTUYHO aKTUBYETLCS
MOAOYMb OMTUYHOIO po3ni3HaBaHHA TekcTy 5. 3acobwu mogyns 5 ckaHyloTb OTpMMaHe 306pakeHHs
Hagrpobka, BMSIBMAIOTE 30HWU, WO MICTATb TEKCT, i BunyyawTb 300paxeHHs cumeonis (M6, gatm
HapoKeHHs | cmepTi, enitadii). MNoTim HelipoHHa mepexa mogyns OCR 5 nepeTBoptoe Ui cumBonu
Ha TekcToBi AaHi. Mogynb LI 6 oTpumye pesynbtaty Big moayns OCR 5 ta aHanisye posnisHaHi gaHi.
Mogyne LWI 6 nepeBipsie TEKCT Ha HasABHICTb MOXNMBUX MOMWUMAOK (APYKAPCbKMX MOMWIIOK,
HeBignoBigHOCTEN hopmaTiB AaT) i NOPIBHIOE 3i BXXE HasiBHMMW 3anncamum B CXOBULLI 8, o0 BuABUTH
MOXNuBI aybntoBaHHS abo po3biKHOCTI.

Kpok 6. Bepudikauis Ta mogepadis gaHux

Axkwo moayne WI 6 BUABNSE HEBNEBHEHICTb Y PO3ni3HaBaHHi (Hanpuknag, NOLIKOMKEHNA TEKCT,
AKMN Mir ByTU posni3HaHWA HeoOHO3Ha4yHO) abo 3HaWZeHO HEeBIAMOBIAHOCTI 3 AaHUMU, WO BXE €
36epexeHnmn, cuctema QOpMye 3anuT Ha py4vHy nepeipky. CniBpobiTHMK OTPUMYyeE MOBIJOMITEHHS
yepes 3aCTOCYHOK i3 MpPOXaHHSAM NepeBipUTU Ta NiATBEPOAMTM UM CKOpuryBaTu iHdopmauito. YCi
OTpMMaHi faHi (KoopauHaTu, 3006paXkeHHs1, TEKCT) MiCns aBTOMAaTUYHOrO ornpautoBaHHA ODOB'I3KOBO
npoxoaatb  piHanbHy Bepudikauito. Bepudikauia Moxe  3giicHioBaTMCA  BignoBiganbHUM
cniBpobGiTHMKOM Yepes cneuianbHU iHTepdec moagepaTopa, nepes TUM K AaHi 6yayTb OCTaTOYHO
30epexeHi y cxoBuLLi AaHnx 8.

Kpok 7. 36epexeHHs gaHux Ta iHTerpadis B cuctemy

Micna nigTBEpMKEHHA NPaBUMbHOCTI OAHUX CTBOPKETBLCS HOBUK 3anuc y CXOBULL AaHuX. Y
Tabnuui "MNMoxoBaHHSA" peecTpyeTbCa YHiKanbHWA igeHTudikaTop 3anucy, OO0 HbOro MPUB'A3YITHCS
KoopauHaTtu (wuvpoTta, OOBroTta, BMCOTA) Ta 4YaC OCTAHHLOrO OHOBMEHHHA. 306paxeHHA Hagrpobka
30epiraloTbcd y annoBoMy CXOBULL cepBepa, a MOCUMNaHHA Ha HUX 404AatTbCsa 4O 3anucy B Tabnuui
"®oTorpadii”. Po3nisHaHui TekcT (M6, aatn) gogaetbca B Tabnuuto "TekcTosi AaHi" i3 3a3HaYEHHAM
axkepena (OCR abo pyyHe BBefeHHs). Bci 3anncm noB'A3yoTbcsa vepes yHikanbHUi igeHTudikatop
NMOXOBaHHS, 3abe3nevyroumn LinicHICTb i 3B'A3HICTb AaHuX. [aHi, iHTerpoBaHi y cxoBuwe 8, ogpasy
CTalTb JOCTYMHMMM 4118 MOLYKY Ta BioOpaXKeHHs y KopUCTyBaLbKOMY iHTepdenci.

Kpok 8. Bizyanisauis Ta B3aemopis 3 kopuctysayem

KopuctyBau 13 (Hanmpuknag, BigBigyBay Kknagosulia 4Ym pogud) Moxe B OyOb-9KAA MOMEHT
ckopuctatucsa Beb-iHTepdericom abo MOGINbHMM OO4ATKOM AN MOLYKY HEeobXigHOro MOXOBaHHS.
[nsa uboro BiH BBOAMTb Y MOLLYKOBOMY MOfi Npi3BuLLe, iM'a abo iHWi BiaoMi aaHi (aatu, HoMep OingHku
TowWwo). 3acobu KOMMNEKCY BUKOHYIOTb MWUTTEBWMMA MOLUYK MO CXOBULLY AaHMX i BigobpaxarTb Ha
iHTepaKTUBHIN KapTi BCi 3HangeHi pesynbTatv 3 TOYHUMM reokoopauHatamu. Ha kapTi KoxHe
3HavigeHe MOXOBaHHA MO3Ha4YaETbCA Mapkepom; npu BMOOPI Mapkepa BifobpaalTbCs OCHOBHI
getani: otorpadis nam'aTHuka, NIb nomepnoro, poku XuTTA, Ta iHWi 306epexeHi aaHi.

KopuctyBay 13 Mae onuito MpoknacTu mMapLipyT OO BUMOPaHOro MicuUs MOXOBaHHS: HaTUCHYBLUW
kHornky "MaplpyT", BiH BUKNMKaE 30BHIWHIN HaBsirauiiHun cepsic (Google Maps uum iHWMRK), WO
aBTOMaTU4YHO Oyaye onTUManbHWUIA LWINSAX Bi4 MOTOYHOIO MicLs KOpUCTyBaya [0 MiCLS MOXOBAaHHSI.
Okpim TOro, KOpucTyBad MOXe OTpMMaTtu goaatkoBi AaHi abo 3amMoBUTKM nocrnyru, MoB'A3aHi 3
JOrnagoM  3a  JaHuMM  MOXOBaHHAM, 6esnocepegHbo 3 iHTepdpercy (Hanpuknag, ogopMUTK
3aMOBJIEHHSI Ha NPUBUPaHHS TePUTOPIT YN BCTAHOBIEHHS KBITIB Yepe3 Mmoaynb MapkeTnnerica 10).

B pesynbTaTi 3aBAskM onMcaHOMY npouecy, HOBe MOXOBaHHA onepaTtuBHO Agofaetbcda o AlK 3
yciMma HeoOXigHUMK aTtpubyTamu: TOYHMMK KOOpAMHaTaMu, 306pakeHHSAMU Ta TEKCTOBMMU LAHUMM.
Lli gani Bigpasy JOCTynHi KopUcTyBayvaM, siki MOXYTb FIErko 3HaWTK NOTPiIOHE NOXOBAHHS, MEPErNaHYTU
getani, 3d6yayBaTu MaplpyT OO HbOro Ta, 3a noTpebu, 3amMOBUTM CYNyTHi MOCAYyrM 4yepes €auHy
3pyyHy nnaTgopmy.

PyHKUiOHaNbHI MOXINMBOCTI iHTepdency Ta MOAyNs CMOBILLEHb. Y paMkax OMMCaHoro cLeHapito Ta
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3aranbHOi po6OTU KOMMMEKCY peani3oBaHi HACTYMHI MOXNMBOCTI ANs1 KOPUCTYBaYya i agMiHicTpaTopa:

- BinobpaxeHHs noxoBaHb Ha KapTi: KOXXHE 3apeecTpoBaHe NOXOBaHHSA BigobpaxaeTbcs y Beb- Ta
MOOINbHOMY HTepdpelci y BUIMAAi Mapkepa Ha iHTEpaKTMBHIA KapTi 3 MOXIMBICTIO nepernagy
AeTtanbHoi iHgopmauii. [pu BENUKIN KinbKOCTi 65M3bKO pO3TalLlOBaHUX NMOXOBaHb BUKOPUCTOBYETLCS
KnacTtepwusadis mapkepiB (rpynyBaHHs1) AN 3py4HOCTi HaBirauii no kapTi.

- Mowyk 3a pisHUMK NnapameTpamu: iHTepdenc NigTPMMYE rHy4KMIA NOLLYK 3anuciB 3a Npi3BuLLEM,
iMeHeM, pOKOM TMOXOBaHHA Ta iHWUMKM napameTpamn. PesynbTaTu MOWYyKYy AUHaMIYHO
BigobpaxxaloTbCs Ha KapTi Ta y BUMSAAi CNUCKY, WO A03BOMSE LWBMAKO BUOpaTn NOTPiOHWMIA pe3ynbTar.

- MapuwpyTtusauis go micus noxosaHHs: AlK iHTerpoBaHun i3 30BHILWHIMK KapTorpadidyHMm
cepBicamMu, 3aBOSKM 4YOMY KOpUCTyBad MOxe nobyaysatm MaplpyT Big CBOro MOTOYHOrO
MiCLe3HaxXoPKEeHHA A0 BUOPAHOro NOXOBaHHA OAHMM HaTUCKAHHSM KHOMKW. MapLipyT BigKpMBaeTbCA
y CTOpOHHbOMY HagiraTopi (Google Maps ToL0) 3 ypaxyBaHHAM akTyarnbHOI 4OPOXHbOT 06CTaHOBKM.

- MNepernaa Ta AOMNOBHEHHSI AaHWUX: ANSA KOXHOrO MOXOBaHHSA KOPUCTYBaudi MOXyTb nepernsagaTtu
30epexeHi doTorpadpii Haarpobka, npoumtatn ocHoeHi AaHi (MIB, gatm HapogxeHHs Ta cMmepTi,
enitadii). ABTOpM3OBaHi KopucTyBadi (Hanpuknag, poawdi abo apgMmiHicTpaTopu) MakTb 3MOry
AofdaBaTu KomeHTapi abo pgopaTkoBy iHoOpMauilo [0 3anucy MOXOBaHHA (Taky $K croragw,
biorpacpiyni goBigku, poToapxis TOLLO).

- OdbopmrieHHst nocnyr Yepe3 mapkeTnnenc: iHtepdenc nossonse 6e3nocepeaHbO 3aMOBNATH
nocnyru gornsiay 3a morvnamun. Hanpuknag, 6inst 3anncy noxoBaHHs1 € KHomMka "3amMoBUTU nocnyry",
yepes SIKy KOpuCTyBady MOXe BubOpatu OaxkaHy nocnyry (npubuvpaHHs, BCTAHOBMEHHA MNaM'ATHUKA,
JOCTaBKa BiHKIB TOLLO), NepenTM OO0 KowuKa i 3gincHutn onnaTy. Becb npouec — Big Bubopy o
onnaTtu i NiATBEPMKEHHS — 3A4INCHIOETBLCS Y KiNlbka NPOCTUX KPOKIB.

BaratomoBHa nigTpymka: KopucTyBay MoOXe nepemukatym MoBY BigobpakeHHs (yKpaiHCbka,
aHrnincbka TOLWoO), WO 0cobNMBO KOPUCHO AN iIHO3EMHUX KOpPUCTyBaYiB abo TypuCTiB, SKi BiABIOYHOTb
MeMopianbHi KOMNIEKCH.

ABTOMaTW4YHi HaragyBaHHS Ta MOBIAOMIIEHHA: CepBiC aBTOMAaTUYHO HaAcunae 3apeecTpoBaHUM
KOpuCTyBayam nepcoHarnbHi CnoBilleHHs. 3okpema, Mogynb CroBileHb 12 reHepye HaragyBaHHsi Npo
HabMNKeHHs Nam'aTHUX gat (pivyHuUL, OHI HAPOMKEHHsT NMOMepnuX) i Hagcunae ix 3asganerigb vyepes
push-noBigoMneHHst y MobinbHUA gogatok abo Ha email. TakoX KopucTyBay OTPMMYE CMOBILLEHHS
Npo BMWKOHAHI AnNst HbOro nocnyrn (Hanpuknag, "MNpubupaHHs ™Morunu 3aBeplueHo, OTO3BIT
[OCTYMHUIA B goaartky").

OnucaHi dyHkuii iHTepdency 3abesnevytoTe NPOCTOTY i Npo3opicTb B3aemogii. Kopuctysay mae
BCi HeoOXigHi OaHi nig pykow, MOXe LIBMAKO 3HAWTM MOTpPibHE MOXOBaHHA i oTpuMaTu MapLUpyT,
CBOEYACHO [i3HaTMCA MpOo BaXNuBi 4aTu Ta pe3ynbTaTi 3aMOBMEHMX NOCNYr. IHTYITUBHO 3po3yMinuin
iHTepdenc Ta cuctema cnoBileHb NiABULLYIOTE A0BIPY KOPMCTYBaYiB 40 NNaTdopMm i CTUMYMIOKOTB iX
yacTilwe KopucTyBaTucs ii nocrnyramu.

Mpuknag 2. O6pobka 300paeHb i BUTAr TEKCTOBMX AaHUX 3 BUKOPUCTAHHAM TEXHOMOril
ONTUYHOrO PO3Mi3HaHHA TEKCTY.

BukopucToBytoum MoBinbHMIA 3acTOCyHOK abo BebiHTepdenc cniBpobiTHMK 3aBaHTaXye B CUCTEMY
uncppoBe 300pakeHHs NaM'ATHWKA, HanUCU Ha $SKOMY YacTKOBO MOLUKOKEHI YAacOM | BaXKo
niggalTbCA 34NTYBAHHKO HEO30POEHMM OKOM. AnapaTHO-NPOrpamMHUA KOMMMEKC MPOBOAWTbL TakWK
npouec ob6pobku:

- MNonepeaHs obpobka 306paxeHHs mogynem LUI 6: WTy4HWIA iIHTENEeKT aBTOMAaTUYHO MOKpaLlye
3aBaHTaxeHe  300paxeHHA.  3acTOCOBYETbCS  KOPEKUis  SCKpaBOCTI  Ta  KOHTPACTHOCTI,
BiAiNbTPOBYIOTECA WyMKN Ta apTedakTy (BiAOUTKM, NOAPAMMHU TOWO). [eoMeTpPUYHI CNOTBOPEHHS
YCYBalOTbCsI: 300paKeHHs1 BUPIBHIOETLCA, LWOO HAannc Ha NnuTi 6yB ropnsoHTanNbHUM i YiTKUM.

- PosnigHaBaHHs TekcTy mogynem OCR 5: micns nokpaileHHs 3006paXKeHHs1 akTUBYETbCA MOAYIb
OCR. BiH B13Ha4ae Ha 3006paxeHi obnacTi, Wo MICTATb TEKCT, Ta 3A4INCHIOE ONTUYHE PO3Mi3HAaBAHHSA
cumBoniB. BUTAryloTbCca TeKCTOBI AaHi — npi3BuLLe, iM'S nOMepnoro, 4aTn HapoaXeHHs i cmepTi. Ons
nigBULLIEHHA sKOCTi posnisHaBaHHsa moayns OCR BMKOpPUCTOBYE HEWPOHHI Mepexi, HaB4veHi Ha
wpudTax, xapakTepHux ana enitadin. PosnisHaHi cMMBONM aBTOMaTUYHO NEPEBIPSAOTLCS Ha
BigNoBigHicTb WwabnoHam (Hanpuknag, dopmat gat 44.MM.PPPP).

- Bepudikauisa gaHux: mogyne LWI 6 aHanisye oTpuMaHun TekCT i 3BipA€ MOro 3 HagBHUMM
3anMcamMu B CXOBULLi JaHMX. AKLLO BUSIBNEHO MOXNMBUIA 36ir (Hanpuknag, Takuin camun MNIB Ta gatu
BXE € B CXOBWLL) — cMCTEMa BU3HA4ae, 4M Le AyOnoBaHHS 3anucy, um 30ir BunagkoBui. Y pasi
BUSIBITIEHHA MOTEHLMHOIO Aybnikata NpuiMaeTbCa odHe 3 piweHb: 0b'egHaTy 3anucy abo 3anuwimnTu
AK OKpeMi (SKLo, NPUMIpoM, Lie Te3ka).

- 36epexeHHs gaHux: MiCAs yCMilHOro po3ni3HaBaHHA Ta NEepeBipKW, HOBI AaHi aBTOMAaTUYHO
004atThCs A0 BiAMOBIAHOMO 3anucy B CXOBULLI JaHUX (ab0 CTBOPIOETHCA HOBUIM 3anunc, SKLLO Lie HOBe
noxosaHHs1). Posnisnani MIb i gatn 36epiraloTbCs y CTPYKTYpOBaHOMY BWIMsSAi, MpuB'a3aHi go
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KoopamHaT noxoBaHHs. [lpu HeobxigHocTi, AlMK oHOBMOE iCHytouMiA 3anuc (Hanpuknag, fonae
pO3ni3HaHWIM TEKCT 9K NiATBEPAKEHY iHopMaLLito).

B pesynbTaTti HaBiTb YACTKOBO MOLUKOPKEHMA TEKCT Ha MaM'ATHUKY YCNiWHO BiOHOBMEHO W
oumdgpoBaHo 3a pgonomorot TexHomoriv LI ta OCR. OTtpumaHi gaHi Oynu nepeBipeHi Ha
OOCTOBIPHICTb | BHECEHI A0 CXOBULLA AaHWUX, LIO NiABULLMIO MNOBHOTY i TOYHICTb iHGbopMaLil Npo gaHe
NOXOBaHHS.

Mpuknag 3. CTpykTypyBaHHA Ta 30epiraHHa gaHuX y po3nogineHin 6asi gaHnx

lMicns 3aBeplueHHs NMONbOBOro 360py OaHWX MPO MEBHE MOXOBaHHA CMiBPOBITHUK Mepedae Ha
cepBep MNakeT AaHUX: KOOpAMHATW, 300pakeHHs nam'ATHMKa Ta po3nidHaHi TekcTtoBi gaHi. AllK
aBTOMaTUYHO BUKOHYE Taki Aii Ansa 36epexeHHs gaHuX:

- CtBOpeHHSA 3anucy B cxoBuwi "MoxoBaHHA": y Tabnuui "MNoxoBaHHS" CTBOPHOETLCA HOBUIA 3anuc,
AAKOMY MPUCBOIOETLCA YHiKanbHWUi ineHTudikatop (ID). o 3anucy HeranHo NpuB'A3YIOTLCA OTPUMaHI
reonpocToOpOoBi koopanHaTK (LLUMpoTa, 4OBroTa, BUCOTa) Ta (bikCyeTbCa AaTa/dac goaaHHa 3anucy. Lle
3abe3neuvye reorpadiyHy NpuB'a3Ky MOXOBaHHA Ta XXypHantoBaHHSA OHOBMEHb.

- 36epexeHHs 306paxeHb: 3aBaHTaXeHe 300pakeHHS nam'sTHWKa 30epiraeTbCs B 3aXMLLEHOMY
dannoBomy cxoBuLi 8 Ha cepeepi. Y Tabnuui "®oTorpadii” CTBOPIOETLCS 3anNnUc, WO MICTUTb LNSX 40
300paxkeHHs1 Ha cepBepi, TUN 300paXeHHs (Hanpuknag, ocHoBHe hoTo Haarpobka) Ta NpuB'sasky Ao ID
noxoBaHHs 3 Tabnuui "MoxoBaHHA".

- ODopaBaHHA TekcToBOI iHbopMauii: PoanisHanui Tekct (MMIB, gatn HapogXeHHs Ta cMmepTi) abo
BPYYHY BBeAeHi aaHi 3bepiratoTbes y Tabnuui "TekcToBi gaHi". Lien 3anuc Takox MIiCTUTb NMOCUIaHHS
Ha |ID noxoBaHHA. Y noni "mkepeno" 3asHavaeTbecs, Sk oTpumaHo iHdopmauito (Yepes OCR abo
BpyyHy). Hanpuknag, skuwo gaHi gogaHo astomaTtnyHo 3 moayna OCR, ue dikcyetbca gns ictopii
3MiH.

- 3B'A3yBaHHA gaHux: BCi cTBOpeHi 3anucu (y Tabnuuax "MNoxosaHHsa", "®oTorpadii”, "TekcTosi
AaHi") noB'A3yloTbCA MK COBOOK 4Yepes3 YyHikanbHWi igeHTudikatop noxoBaHHsA. Lle rapaHTye
uinicHicTb: npu BMOOPiI KOHKPETHOIO MOXOBaHHS KOPMUCTYBad ogpasy OTPMMYE i MOro koopawuHatw, i
doTO, i TeKCTOBI AaHi, ob6'egHaHi cuctemoro. Y pasi HasiBHOCTI [oOaTKOBMX AaHux (Hanpwvknag, 3D-
mogeni penbedy Big LIDAR abo gaHux ceHcopiB), BOHM aHanoriyHo 3B'A3y0TbCA 3 UMM 3arnncom
(3bepiratoTbcs B okpemMux Tabnuusax, npue'sdaHunx go 1D).

B pesynbTaTi koMnnekc ycnilHo Aogdae Bei 3ibpaHi gaHi Npo nMoxoBaHHS OO0 CXOBULWA AaHMX.
HoBun 3annc ogpasy BigoOpaxaeTbCsl B KOPUCTYBALbKOMY iHTEpdENCi; KOpUCTyBaYi MOXYTb 3HAUTH
noro 4epes nowyk i nobaunmTm BCi noB'a3aHi AaHi (TOYHi KoopauHaTth, oTo, TekcT). 3aBasku
CTPYKTypOBaHOMY 36epiraHHio Ta yHikanbHOMY igeHTUIKaTopy, cMcTeMa rapaHTye LiniCHICTb AaHUX i
TXHI0 FOTOBHICTb 40 NoganbLuoi 06pobkm abo BUBAHTaXXEHHS Yy BUIMAAi 3BITIB.

Mpuknag 4. Baaemogisa kopucTyBaya 3 CUCTEMOIO (MOLLYK Ta 3aMOBJIEHHSA MOCNYT)

Poauy noxoBaHoi ocobu xo4de 3a JONOMOrow MoGiNbHOro AoaaTKy 3HaAWTKU Micue NMOXOBaHHA Ta
3amMoBMTM nocnyry 3 gornsaay. BiH 3givicHioe Taki gi:

- Mowyk iHcpopMauii Npo NOXoBaHHA: KOPUCTYBa4 BigkpMBae MOOINbHUIA [oOATOK i BBOAWUTL Y
PSAOK MOLUYKY Npi3BuLle Ta iM's, Hanpuknag, "IeaH MM.». 3acobu AMNK BUKOHYKOTb MOLUYK Y CXOBMULL
OaHUX | NPOTAroM CeKyHaAW 3HaxoadATb BignoBigHMW 3anuc. Ha iHTepakTuBHIA kapTi B goaatky
BigoOpa)kaeTbCsl Mapkep, WO Bignoeigae moruni IeaHa [1., a Takox 3'ABNSETbCS KOpOTKa
iHdbopMauiiHa KapTKka 3 pOKaMu XUTTS.

- Mepernsag getanbHOI iHOPMaLIl: KOpMCTyBayY TOPKAETbCSA Mapkepa Ha KapTi abo Bigkpusae
3HangeHun 3anuc 3i Cnucky pesynbtatiB. [logaTtok nokasye pfeTanbHy CTOPIHKY MOXOBaHHSA:
doTtorpadito Hagrpobka, 1B nomepnoro, gaTn HapogXeHHA Ta CMepTi, eniTadilo (SKWO €), TOYHI
KOOpOUHaTU Micus Ha KNadoBWLLi, a TakoX Monsd Ans [oOaTkoBol iHpopmauii um komeHTapis. B
ocobuctomy kabiHeTi KopucTyBay MOXe goAaTtu Le noxosBaHHs o "obpaHux", wob oTpumysatn B
ManbyTHbOMY CMOBILLEHHS MPO PIYHULI YM OHOBIIEHHS (HaMpWUKNaz, SKLO iHWi KopucTyBadi AodaayThb
HoBI (pOTO).

- Hasirauia oo micusa noxoBaHHA: KOPUCTYBay HaTUCKae KHONKY "lMpoknactyu MmapLupyT" Ha CTOpiHU
noxoBaHHsi. MobGinbHun popatok iHTerpyetbc 3 Google Maps (abo iHWKMM BCTaHOBMEHUM
HaBiraTopoM) i aBTOMaTU4HO Oyaoye ONTMMAnbHMIA MapLUPYT Big MNOTOYHOrO MiCLLEe3HaXOOXKEHHS
KOpuCTyBaya [0 3HaW4EeHOro NOXOBaHHA 3 ypaxyBaHHAM OOPOXHiIX yMOB. Ha ekpaHi BigobpaxatoTbcst
MOKPOKOBI HaBirauiviHi nmigkasku. TakMM 4YMHOM, KopucTyBad 06e3 npobnem goxooutb A0 MNOTPIOHOI
MOTUITN, HaBITb AKLLO paHiwe He OyB Ha LibOMY KIaZOBULL.

- 3amoBneHHA pwuTyanbHOI nocnyru: 6Ge3nocepedHbO B iHTEpPdENCi CTOPIHKA MNOXOBaHHS
KopucTyBay 6a4mTb CIMCOK AOCTYNHUX nocnyr (Hanpuknagd, "MNpubupanHHa TepuTopil”, "BcTaHoBNEHHS
namnagkn", "OHOBNEHHs1 KBITIB" TOLWLO) i3 3a3HadeHHsM UiH. BiH BubGupae nocnyry "MpubupaHHs
morunun" i Hatuckae "3amoButn". BubpaHuii cepBic 4ogaeTbCs B KOWIMK MapkeTnnenca. Kopuctysay
nepexoouts 0O OCOPMINEHHsT 3aMOBNEHHS: BuOMpae cnocidb onnatm (6aHKIBCbKOK KapTKOH)),
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nigTBepaXye agpecy (Micue MOXOBaHHSA BXe MNpuB'A3aHO aBTOMAaTWUYHO) Ta Hatuckae "OnnatuTu”.
lMicna ycniwHOI TpaH3akLuii 3amMmoBneHHs dikcyeTbea B cuctemi. Mogynb 10 mapkeTnnenca npusHavae
BMKOHaBUS (Hanpuknag, cniBpobiTHMKa knagoBuwa abo nigpsagHuWka) Ofs BUKOHAHHSA MOCIYTN.
KopuctyBau y popatky oOTpumye MiATBEPAKEHHS, WO nocryra ©Oyde BMKOHAHa MpPOTSArom
00ymoOBeHOro Yacy (Hanpuknag, 40 KiHUS TUXKHS).

B pesynbTaTi KOpUCTYBay nerko 3HaxoAuTb MNOTPiIOHE MOXOBaHHS Yepe3 3aCTOCYHOK, nepernsgae
iHbopMmaLUito NPO HLOroO, NPOKNaAae MapLpyT Ta YCMilHO 3aMOBASE NOCNyry 3 npubunpaxHs. Bei ui oii
BUKOHaAHiI B MeXaX OJHi€l iHTerpoBaHOi CUCTEMM, WO 3HAYHO MiOBULLYE 3PYYHICTb | LUBWAKICTb
NMOPIBHSIHO 3 PO3pPi3HEHMMIU CepBiCamMMm.

Mpuknag 5. yHKUiOHaNBHICTL 0cOBUCTOro KabiHeTy (HaragyBaHHS)

KopuctyBau Gaxae oTpuMyBaTW aBTOMaTWYHI HaragyBaHHSA NPO BaXNuBi AaTtu, MNOB'A3aHi 3
NMOXOBAHHAMM MOrO pigHUX, Ta CKOPUCTATUCA MOXIUBICTIO 3aMOBIIEHHA MOCIYrM Yepe3 MeceHaxep.
Cepsic npaLoe HaCTYNHUM YNHOM:

- CTBOpEHHS HaragyBaHHS Mpo PiYHULIO: Y CBOEMY 0COBMCTOMY KabiHeTi B goaaTky KopucTyBau
3HAaxXOAWTb 3anuC MOXOBaHHA ONU3bKOI NMIOOWHW Ta 3agae HaragyBaHHS MNP0 PiYHULEO 1T cMmepTi
(Hanpuknag, 14 KkBiTHA — JgaTa LWOpPIYHOro BLUAHYBaHHs). AlNK aBTOMaTU4HO CTBOPIOE MNOAil0 B
KaneHgapi cnosiweHb Moaynsa 12, npue'asaHy 40 Uiel 4aTK | KOHKPETHOro 3anmcy NoXoBaHHS.

- ABTOMaTM4yHe HaACWMaHHA MOBIAOMIEHHS: 3a AE€Hb OO HaCTaHHs 3as3HavyeHoi JaTu Moayrb
CcrnoBileHb 12 reHepye push-crnoBilleHHs Ons KOpuUCTyBada. Ha MOro enekTpoHHUK NpUCTpin
HagxoauTb NoBigomneHHs: "HaragyBaHHS: 3aBTpa pidHUUA noxoBaHHs IBaHa 1. baxaete 3amoBUTU
nocnyry gornagy?". Kopuctysay 6auntb CMOBILLEHHS i 3aLikaBNeHUn 3amMOBUTN NOCNYry NpubupaHHs
00 pivHuLi.

- B3aemogis yepes meceHmxkep (moaynb 11): KOpucTyBauy BigKpMBAE OTPMMaHe MOBIAOMMAEHHS i
nepexoauTb y 4aT 3 aAaMmiHicTpatopoM nocnyr yepe3 BOygoBaHui mMeceHaxep. B aBTomatmyHo
CTBOPEHOMY Aianosi BiH NOBIJOMMSE, L0 XOTiB 6 3aMOBUTU BCTAHOBIMEHHS CBiXMX KBITiB HAQ MOruni
[0 3aBTpallHbOI gaTn. AgmiHictpatop (abo BignosiganbHWIA CNiBPOOITHMK) B LbOMY X YaTi npunmae

3aMOBIEHHs, YTOYHIOE pfeTtani (Bua KBiTiB, OWOIXKET) i nNigTBEepmXye BUKOHaHHA. Mogyrnb
Mapketnnenca 10 dopmye 3aMOBEHHS HA NOCAYrY | HaACKUNAae KOPUCTyBaYvy NNAATPKHWIA 3anuT.
- Cuctema noBigoMneHb i BWKOHAHHS MOCNYrK: Micns onnaTtv, KOpUCTyBad OTpUMYeE

niagTBepAKeHHs B 4aTi, Wo nocnyra 6yae BMKOHaHa A0 3a3HadeHoi Aatu. Y AeHb BUKOHaHHA MoAyIb
croBileHb 12 Haragae BMKOHaBUO (cniBpobiTHUKY) Mpo 3aBaaHHs. [licna BCTAHOBMEHHSI KBITIB
BMKOHaBeLb Yepe3 3acTOCyHOK BignpaBnse oTo-3BiT. Moagyne 12 Hagcunae kopucTyBady
CMOBILLEHHS NPO BMKOHaHHS: "lMocnyra BMKoHaHa: Ha moruni IBaHa [1. BcTaHOBNEHO CBixi KBiTK (poTO
ponaetbed)". PoTo Ao0AAETLCA B YaT Ta y 3anmc NOXOBaHHS.

B pesynbTaTi KOpMCTyBay BYacHO OTPUMYE HaragyBaHHs Npo Nam'dATHY AaTty i 3a AOMNoMOroro
iHTErpoBaHOro MeceHaxepa 3amoBnse HeobxigHy nocnyry. Cuctema 3abesneyye koopanHauilo BCiX
yyacHuKiB npouecy (kopucTyBaya, afMmiHicTpaTopa, BWMKOHaBLUS) Ta MpO30po iHAPOPMYyeE Mpo
pesynbTaTtu, NiABULLYIYN SKICTb CEPBICY.

Mpuknag 6. PoboTta moaynsa meceHaxepa 11

Bb6ynoBanui y ANK meceHmkep BUKOPUCTOBYETbCS ONA Pi3HWUX CLieHapiiB KOMYyHikauii. Huxye
ONUCaHO OCHOBHI MOXITMBOCTI Ta iHTerpauii Mmoayns mecenmpxkepa 11:

- O6MiH MOBIOOMMNEHHAMU MK KOpUCTyBadYaMu: poaudi abo yYMOBHOBAaXeHi 0OCOOU MOXYTb
cninkyBatmca Mk cobowo B npuBaTHMX abo rpynoBumx 4vatax AnA OOroBOpeHHs Aornsgy 3a
NOXOBaHHAMM, NIaHyBaHHA CNifbHUX Bi3UTIB Towo. Hanpuknag, Aekinbka poaudie y rpyni MoXyTb
AOMOBUTUCS NPO CNifbHWI 36ip KOLITIB HA BCTAHOBNEHHS HOBOTO Nam'dATHUKA.

- 'pynosi 4aTn Ta koopauHauia Aik: moayne 11 NiGTPYMYE CTBOPEHHS rpynoBuX YaTiB, 30Kpema
ANsi KONMEKTMBHMX 3aMOBIieHb Mocnyr. AKWO Kifbka KOpUCTYyBadiB AONYy4aloTbCsA OO0 OOHIEl MignMcku
abo akuii (Hanpuknag, pasom piHaHCYIOTb NMPUOUpPaHHSA TEepuTOopii), cucTteMa MOXe aBTOMATUYHO
CTBOPMUTU CMINbHUIA YaT Anst KoopauHauii gin i obmiHy iHpopmauieto.

Besneka nucTyBaHHsS:

Becb 0OMiH noBigOMNeHHAMWU LWNPYETLCA Ha piBHI  KMiEHTCbKMX npucTpoiB (end-to-end
wndpyBaHHg, Hanpuknag AES-256). Lle rapaHTye KOHiAeHUINHICTe — HaBiTb aaMiHicTpaTopu
CUCTEMU He MaloTb AOCTYMy A0 3MICTY NPMBATHUX NUCTYBaHb. [JOCTYN A0 MeceHaxXepa 34iNCHI0ETHCS
nicns aBTeHTUdikauii kopucTyBada B 3aCTOCYHKY, TOMY CTOPOHHS ocoba He MOoXe OoTpuMMaTu
MOBIAOMITEHHS.

IHTerpauis 3 MapkeTnnencom:

Mpyn CTBOpPEHHI 3aMOBJIIEHHA Yepe3 MapKeTNnenc cuctema MOoXe 3anporoHyBaTU KOPUCTYyBaudy
BIOKPMTM YaT 3 BWKOHaBLeM abo MeHemKepom Mocryrn. TakMMm YMHOM, YCi MUTaHHS LWondo
3aMOBMEHHsT (Hampuknag, YTOYHEHHS adpecu [AOCTaBKM BiHKa 4M Yacy npoBefeHHs poboTtu)
06roBoptooTbCH be3nocepeqHbO B 3aCTOCYHKY. TakoX yepe3 MeceHOXep HaAXOAATb aBTOMATWUYHI



10

15

20

25

30

35

40

45

50

55

60

UA 162962 U

NoBiJOMIEHHA NPO cTaTyc: "3aMOBNEHHSI NPUNHATO A0 BUKOHaHHA", "3aMOBMNEHHS BUKOHaHO" TOLLO.

IHTerpauis 3 Mogynem cnosilleHb:

lMpn OHOBNEHHI 3anuMcy Npo MOXOBaHHSA (AoAaBaHHI HOBOI iHopMmauii abo ¢oTo/306paXeHsb)
MOAYNb CMNoBilLleHb 12 MOXe aBTOMaTUYHO CTBOPWUTK MOB'A3aHE MOBIAOMITEHHS B MeCeHXepi, Lwob
3auikaBneHi kopucTyBadi (Hanpuknag, pogudi) oTpymarnu Le OHOBIMEHHS B 3PY4HIN AN HUX cpopmi.
Tak camo HaragyBaHHA Npo NaMm'ATHI AaTh MOXYTb AyOnoBaTvcs Y BUrnsS4i 0COOMCTUX NOBIAOMITEHDb Y
yari.

Mpuknag 7. Pob6oTta moaynsa mapkeTtnnenca 10

KopucTtyBay xove opopMnTh perynsdpHy niganuMcky Ha nocryru 3 gornagy 3a NoxoBaHHSM vepes
MapkeTtnnernc. Hanpuknag, poguy Bupiwye 3amoBuTtun nocnyry "LLlomicsyHe npubrpaHHa morunu" Ha
pik Bnepen. MNpouec BiadyBaeTbCA HACTYNHUM YMHOM:

- Bubip nocnyru B MmapkeTnneuci:

KopucTyBau BigkpmBae po3ain MmapkeTnnenca B 3acTOCYHKY, nepernagae katanor nocnyr i obupae
onuito "LLlomicavHe npmbupaHHa". BiH gogae uio nocnyry Ao kowwmka. B onuci nocnyru 3asHayeHo, Lo
npubupaHHsa 6yge NpoBoANTUCA pa3 Ha MicAUb, | KOPUCTYBay OTpuMyBaTUMe (pOTO3BIT NICMS KOXHOMO
BUKOHAHHS.

OdbopmneHHs Nianucku:;

MepenwoBwWM [0 KOWMKA, KOPUCTyBay BMOMpae OMUil0 MNiANWCKMA | BCTAHOBMIOE NapameTpu:
LoMicsyHa onnara, TpmBanictb — 12 micsuis. BBoanTe nnaTtikHi gaHi ons perynsipHOro CnucaHHs
(baHkiBcbka kapTta). AlK 4yepes iHTerpoBaHwui nmnaTikHUA w03 (Hanpuknag, LigPay abo ananor)
aKTMBYye MexaHi3M perynsapHux nnatexis. KopucTyBady BigobpaxaeTbCs  NigTBEPOKEHHS
odpopMMeHHs NignNnckm i rpadpik (koxHoro 1-ro yncna micausa 6yae npoBoAMTUCH NPUBUPaHHS).

BrkoOHaHHS i cnoBilLeHHs:

Mepen koXHWM 3annaHoBaHWM NpubupaHHAM (3a 1-2 OHi) KopucTyBay OTPUMYE HaragyBaHHS:
"HaragyBaHHsA: 4epe3 2 pHi 3annaHoBaHo npubupaHHs morunu IBan 1. (mignucka)'. Le pae
MOXMBICTb, 3a NOTpebu, Bigkopuryeatu rpadcpik abo gogatv KomeHTap Ans BuKoHaBus. [licns
(PaKTUYHOrO BUKOHaAHHA NMOCMYM KOXHOMO MICALS BUKOHABELb 3aBaHTaXye hOTO3BIT Yepe3 CUCTEMY.
KopucTtyBayeBi aBTOMaTUYHO HagxoauTb nosigomneHHs: "lMocnyra "MMpubunpaHHs morunn" 3a
nignuckolo BukoHaHa (aouB. ¢oT0)". B ocobuctomy kabiHeTi gocTynHe 3o00paeHHs po/nicns
npubunpaHHs.

B pesynbTati KopuctyBad odopMMB MOBHUW LMK CeEpBiCy — Big MigNWCKM OO0 perynsipHoro
OTpMMaHHS 3BiTiB. Moaynb mapkeTnnenca 3abe3neyvms aBTOMaTUYHY OpraHisadito Nocnyrn, CBOEYacHI
CMMUCaHHA KOLITIB Ta iHPOPMYBaHHSA, WO MiABULLYE AOBIPY KOpPUCTYBava i 3PYYHICTb KOPUCTYBaHHSA
cepaicoM.

Kpim TOro, mogyne Mmapketnnevca 10 Hagae poswwupeHy nnatopmy He nuwe ang
iHOMBIAyanbHMX 3aMOBIEHb, @ W ANA OpraHisauii KONekTMBHMX 360piB KOLITIB Ha BENUKI NPOEKTU
(Hanpuknagd, BCTaHOBMNEHHS CMINbHOTO nNaMm'ATHMKaA xepTBam nogii). OCHOBHI  MOXMMBOCTI
MapkeTnnenca BKIoYaTb:

- Karanor ToBapiB i nocnyr: WwWmMpokuii BUOip ToBapiB (puTyanbHi atpubyTn, nam'aTHUKK, KBITK) Ta
nocnyr (NpubupaHHs, pectaBpauis, bnaroycTpin), 3 inbTpamu 3a KaTeropismu, LiHOK, PEATUHIOM.

- MMigTpymka nianuMcok: rHydka cuctema oPOpPMIIEHHS perynapHuUxX Mignncok Ha nocryru 3 pisHow
nepioguyHIcTIO (LLOMICAYHO, W OKBapTarnbHO, LLOPIYHO) i AN Pi3HOI KiNbKOCTi NoxoBaHb (iHAMBIAYanbHi
4n CiMenHi nakeTwn).

- YnpaeniHHS 3aMOBMEHHAMU: KOPUCTYBa4 MOXE BIiACTEXyBaTWM CTaTyC CBOIX 3aMOBMEHb Y
peanbHOMYy 4aci, OTPUMYyBaTW CMOBILLEHHS MNPO eTanu BUKOHAHHA (3aMOBIIEHHA MPUIAHATO,
BUMKOHYETbCS, 3aBepLUEeHO), nepernagaty iCTopilo 3amMoBfeHb B 0COBUCTOMY KabiHeTi.

- [MposopicTb cepsicy: cucTemMa PEenTUHriB i BiArykiB O03BONSE OLUIHIOBATU SKICTb BUKOHAHWUX
nocnyr Ta ToBapiB, WO nigsuwye AoBipy. KopuctyBadi 6avyaTe PEeWTMHIM MocTayvanbHUKIB MOCHYr i
MOXYTb 0OUpaTK HaKkpaLux.

- IHTerpauis 3 iHWKuMK Moaynamu:

- Mogynb mapketnnenca 10 TicHO nos'a3aHuii 3 moaynem meceHmxepa 11 (ona nosigoOMNeEHHSs
KOpUCTyBauiB NMpo CTaTyC 3aMOBIEHb i OOrOBOPEHHA AeTanen y 4yatax) 1a MoAayfemM BMCOKOTOYHOIO
no3unuioHyBaHHSA 4 (o6 npuB'A3yBaTh 3aMOBIEHI NMOCMYrM 0O KOHKPETHWX KOOPAWMHAT MOXOBaHb —
Hanpuknag, NpubupaHHsa 34iINCHIOETLCA TOYHO Ha Tii MOTUII, Ky BKa3aB KOPUCTYBaY).

Mpuknag 8. PoboTa mogyns WTY4YHOrO iHTENEKTYy 6

WTy4yHuin iHTenekT € knwoyoBuM koMnoHeHTom AlK i BuKOpUCTOBYETbCA Ans aBToMartu3adil
NPOLECIB, MOMIMWEHHS TOYHOCTI AaHMX i CNPOLLEHHA B3aeMogii 3 kopuctyBadyamu. LUTyuHMI iHTenekT
B AlNK BUKOHYE KPUTUYHO BaXXKNMBI PyHKLIT ANs aBTOMaTU3aLii NpoLeciB, NiABULLEHHS] TOYHOCTI AaHMX
i NoninweHHs KOPUCTYBaLIbKOro AocBiay.

OcCHOBHI 3aBAaHHSA MOAYNS LWUTYYHOrO iHTENEKTY 6:
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- O6pobka 300pakeHb: noninweHHa doTorpadi (BuOaneHHs LWyMiB, KOPEKLia KOHTpacTy).
PosnisHaBaHHg TekcTy (OCR) Ha nowwkoakeHnx abo HecTaHOAAPTHUX Hanucax.

- AHani3 paHux: nobygoBa reHeanoriYyHMX 3B'SI3KIB HA OCHOBI AaHWX Npo ciM'i Ta apxiBu.
3icTaBneHHs JaHWX 3 HAsBHUMY B CXOBWLL 1151 MEPEBIPKN KOPEKTHOCTI.

- MawwnHHe HaB4YaHHsA: XGBoost Ta iHWi anropytMmn aAnsg aHanidy gaHux KopucTyBadiB i nobyaoBu
pekomeHaauin. Knacrepusauis (Hanpuknag, K-Means) anst NOWYKy CXOXWX AaHUX.

Mpuknag BUKOPUCTaHHSA:

KopuctyBay 3aBaHTaxye qoTorpaditd nam'aTHMKA 3 CUSIbHO MNOLUKOKEHMMW Hanucamu, ski
CKnagHO npouunTatn Heo3bpoeHum okom. Moaynb LI gonomarae poss'sa3atv ue 3aBOaHHA Takum
YUHOM:

O6pobka 306paxeHHs:: 3acobu Moayns aBTOMATUYHO MOKpaLLylTb doTorpadito, BuUOanso4m
WyMW i NiABULLYIOYM KOHTPACTHICTb. 3ropTkoBi HeMpoHHI Mepexi (CNN) cermeHTyloTb 306paXeHHs,
BUAINAIYN TEKCTOBI obnacri.

PosnisHaBaHHa TekcTy: OCR-moAynb, MNOMIMWEHUA 3 BUKOPUCTAHHAM MAaLUWMHHOMO HaBYaHHS,
BUTATYE TEKCT i3 BMUAiINeHMx obnacten. Po3nidHaHi cMMBOMM NpoXoasTb MEPEBIpKYy Ha MOMWUIKM Ta
BiANOBIOHICTb WabnoHam (Hanpuknag, doopmar aar).

MopiBHSAHHA 3 30epexeHnmMn aaHumu: 3acobu moaynsa LUl aHanisyoTb posnisHaHi gaHi Ta
3BipsAOTb X 3 HAsBHMMM 3anMcamMu B CXOBULLI. AKWO BUABNATbCA Aybnikatm abo po3biXHOCTI,
KOpUCTYyBay OTPUMYE MOBIAOMMNEHHS i3 3aNUTOM Ha YTOYHEHHS.

leHepauis pesynbTaTiB: Moaynb 36epirae BUTArHYTI OaHi Ta MpuB'A3ye iX OO KoopauHaT
noxosaHHs. KopuctyBay 6a4ntb OHOBNEHY iHpopMmaLito Ha KapTi Ta y cBOeMy nNpodini.

B pesynbTaTi 3a gonomoroto W HaBiTb 4aCTKOBO MOLUKOMKEHUA TEKCT Ha NaMm'ATHUKY YCMiLLHO
BUTATYETbCS, MEPEBIPSAETbCH | AOAAETLCA B CXOBULLE AaHMX, WO MiABULLYE TOYHICTb i NOBHOTY
iHdopMmauii.

Moaynb WI 6 iHTerpoBaHuit 3 iHLUMMW MOAYNAMK, a CaMe:

3 mogynem OnTMYHOro po3nisHaBaHHA TekcTy 5: mogynb LWI 6 aHanisye pesynbtatm poboTu
Moayns 5, NoKpaLLyo4m TOYHICTb PO3ni3HaBaHHSA | AOMOBHIOKYM AaHi.

Baaemogia 3 cxoBuwem gaHux 8: posnisHaHi AaHi 3BipsAOTbCA 3 HAasBHUMM 3anMcamMy B CXOBMLLI
AaHUX Ans NepeBipKN IXHbOT KOPEKTHOCTI.

3 wmogynem nosigomneHb 12: mogynb LI 6 aBTOMaTMYHO reHepye MOBIAOMITEHHS AONs
KOpUCTyBayiB, 'PYHTYIOUNCH HA aHani3i IXHbOI aKTMBHOCTI Ta AaHMX NPO NMOXOBaHHS.

HaBegeHumu npuknagamu intocTpyeTbcs poboTa 3anponoHOBaHOMO KOMMIEKCY B Pi3HNX acrnekTax
— Big 360py Ta Bepudikauii JaHUX 40 KOPUCTYBaLbKOi B3aemogii i HagaHHA 4O4ATKOBUX CepBiciB. YCi
KOMMOHEHTU MpauoTb Y3roMKEeHO, WO A03BOMse 3abe3neynmTun HOBWUW piBEHb AKOCTI aHWX Mpo
NMOXOBaHHA Ta 3pYYHOCTI ANA BCiX KaTeropin KopucTysadis.

3anponoHoBaHa KOpUCHA MOAENb ChpsiMOBaHa Ha CTBOPEHHSI iHTerpoBaHoi nnatdopmu, Lo
3abesnevye TOYHWMW | HaginHWMM 36ip AaHWX NPO MOXOBaHHS, iXHE onpauloBaHHa Ta 6esnedHe
30epiraHHsA, a TakoX NigTPUMKY YHKUIOHany Ans opraHizauii KONekTUBHUX fif, MNOB'A3aHux i3
JOrnaAgoM 32 MOXOBaHHAMM, Ta KoopAuHauii 300py KOWTIB Ha BCTAHOBIIEHHS MaM'ATHUKIB.
3actocyBaHHa AlMK nepegbadae LWIMpOKE BUKOPUCTAHHA B pUTyanbHin  cdepi, BKMYHO 3
LeHTpanisoBaHUM oOMikoM NMoxoBaHb, 06CNyroByBaHHAM TEPUTOPIN KNagoBWLl, a TaKOX HagaHHAM
noB'sA3aHnx ToBapis i nocnyr.

AlMNK aBnsie coboto iHTerpoBaHe TexXHOMOriyHe piweHHs, wo ob'egHye isuyHi npucTpoi Ta
iHTenekTyanbHi nporpamHi mogyni. Take noegHaHHsa 3abe3neyye BUCOKY TOYHICTb 360py AaHuWX,
onepatvBHe oOMpauloBaHHA [aHuX, HafiHUA 3axucT | 3PYYHICTb BUKOPWUCTAHHA. KomnrekcHa
apxitektypa AlK pae 3mory macwrtabysatn i1 pyHKuioHan i aganTyBaTm AO pPi3HUX YMOB
ekcnnyartauii. Takum yunHom, AlK, o 3asBnseTbCs, € TEXHOMOrYHO CKMagHMM Ta iHHOBAUiNHUM
PiLLEHHSIM, Yy SIKOMY MOEOHYOTbCA nepenoBi mMetoau 36upaHHs, 0BpOoBneHHsl, 3axucTy OaHux i
PO3LUMPEHUA KOPUCTYBALbKMIA dyHKLiOHan. [MoBHa aBToMaTM3auis Bcix eTaniB poboTtu, iHTerpauisa LI
Ta baraTopiBHEBWIA 3aXUCT 3abe3neuyoTb YHiKanbHICTb PO3pOOKN.

®OPMYJA KOPUCHOI MOZESI

1. AnapaTHoO-nporpamMHuin KoMmnrnekc ans 36opy, obpoOneHHs Ta ynpaBniHHSA OaHUMW MPO MicLs
NOXOBaHHS, WO MICTUTb KITIEHTCbKY YaCTUHY, sika MICTUTb:

MOAYINb B3aEMOJii 3 KOPUCTYBaAYEM;

Moayrnb 300py OaHuX;

MOAYNb aBTOMATU30BaHOro 360py AaHuX;

Ta CEpPBEPHY YaCTUHY, sika MiCTUTb:

cepBepHui KrnacTep;
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MOAYNb ONTUYHOIO pPO3Mi3HABaHHA TEKCTY, BUKOHAHWA 3 MOXIIUBICTIO BUMYYEHHA TEKCTOBOI
iHpopmauii 3 LMdppPoBKX 306pakeHb MiCLIb NOXOBaHb;

MOAYINb WTYYHOrO iHTEMNEKTY;

MoAaynb 06pobrieHHs Ta 30epiraHHA AaHuX, Npu3HadveHnn ans Bepudikauii, iHTerpadii Ta 6eane4dHoro
30epiraHHs BCiX TUNIB AaHUX Y CXOBULi AaHMX;

MOOYMb 3axWUCTy OaHuX, BUKOHAHWIA 3 MOXIMBICTIO 3abeanedyBaTu bHaratopiBHeBe LWNPpyBaHHS,
OaraTodakTopHy ayTeHTUdiKaLito Ta MOHITOpUHI 6e3nekn poboTu AlK;

MOAYNb MapKeTnnency;

MOAYIb MECEHKEPA;

MOAYNb CMNOBILLEHb,

npyv LbOMY KOMMMEKC 0OOATKOBO MICTUTb MOAYMb BUCOKOTOYHOrO MO3MLIOHYBaHHS, BUKOHAHUN 3
MOXMUBICTIO BU3HAYEHHS TPUBUMIPHUX reorpadidHMx KOOPAMHAT MiCUsi MOXOBAHHSA Ta oOpieHTauii
NAOWNHW HaAnNucey,

a Moagyrb OMTUYHOrO PO3Mi3HABaHHA TEKCTY (PYHKUIOHanbHO 3B'A3aHW 3 MOAYNEM BUCOKOTOYHOrO
NO3ULIOHYBaAHHA Ta BUKOHAHUN 3 MOXIMBICTIO BUKOPUCTOBYBATM OTPMMaHi TPUBWMMIPHI gaHi ans
NepCcrnekTUBHOI Ta reoOMeTPUYHOI KOopekLii 300paXKeHHs1 nepen po3mni3HaBaHHSAM TEKCTY, pesynbTaTu
sIKOT 30epiraloTbCs Yy CXOBMLI AaHMX, MPUYOMY BCi Moayni 3'eQHaHi Mk cob0to 3axuLLEeHMMM KaHanamm
nepegadi gaHux 3 TLS 1.3-wmndpyBaHHAM Ta aBTOMaATUYHMM MEPEXOAOM Ha odnarnH-0ydepusadio
npu BTpaTi 3B'A3KY.

2. Komnnekc 3a n. 1, akvi BiOPI3HAETBCA TUM, WO MOAYMb LUTYYHOrO iHTENEKTy pearnisye
HeripoMepexeBi anropuTMM  KOpeKuii pesynbTaTiB  MOAYNS ONTUYHOrO  PO3Mi3HAHHA  TEKCTY,
knacudikauii CTaHy MicLib MOXOBaHb Ta BUSABMEHHA aybnikaTtie 3anucis.

3. Komnnekc 3a n. 1, akuin BiApPIi3HAETbLCA TUM, WO MOAYMNb 3aXUCTYy AaHUX MICTUTb CUCTEMY
DaratopiBHeBOro WWNdPYyBaHHSA, WO BKIOYae wudpysaHHa npu  nepegadi  (TLS/HTTPS),
wndpyBaHHs npu 36epiraHHi (AES-256) Ta acumeTpuyHmi obmiH kntodamm (RSA abo ECC).

4. Komnnekc 3a n. 1, gkMn BiAPI3HAETbLCA TUM, WO MOAYNb MAapKETNNEency iHTerpoBaHun 3
NNaTKHUMM LWA3aMy Ta KPUNTOBANITHUMU NnatdopmMamMu Ta NiATPUMYe OPOPMIEHHS perynsapHux
NiANUCOK Ha nocnyru.

5. Komnnekc 3a n. 1, 9kui BigPIi3HAETbLCA TUM, LLO MOOYIb B3aEMOAIi 3 KOPMCTYBAYeEM IHTErpoBaHWM
3 30BHILLHIMK HaBirauinHMMKM cepBicaMu Ans NobyaoBM MapLIPYTIB OO MiCLSI MOXOBaHHSI.

6. Komnnekc 3a n. 1, 9kuin BigPI3HAETLCA TVM, WO MOOYIb BUCOKOTOYHOIO MO3ULIOHYBaHHSA MICTUTb
LLOHaNMeEHLIEe OAWH CEHCOPHWA 6rok, BUOpaHWi 3 rpynu, WO MICTUTb, ane He OBOMeXyeTbcH: a)
andepeHuiansHi  cynytHukoBi RTK- Ta PPK-GNSS-npuimadi; 6) nasepHi ckaHepu LIiDAR; B)
ynbTpawmpokocmyrosi (UWB) pagiomogyni; r) iHepuiiHi BumiptoBanbHi 6rokn (IMU); g) nasepHi
ripockonu; €) BOMOKOHHO-ONTWUYHI FPOCKOMM; ) KBaHTOBI iHEPUiMHi Aatymkn; 3) KombGiHauil
nepenivyeHnx NPUCTPOIB Ta iX CNifibHe BUKOPUCTaHHSA 3 BidyarnbHO-iHepuinHuMm SLAM-cuctemamu.

7. Komnnekc 3a n. 1, 9kMn BiAPI3HAETBCA TUM, LLIO MOAYMb BUCOKOTOYHOrO MO3MLIOHYBaHHSA
A0AaTKOBO MICTUTb pagiomoayni abo masiku, Wo peanisyloTb MeToam ncesaogansHoMiptoBaHHsA Wi-Fi
RTT, BLE AoA, RFID.

8. Komnnekc 3a n. 1, AkviA BippPI3HAETbLCA TUM, WO CepeaHbOKBagpaTudHa noxmbka mogyns
BMCOKOTOYHOrO NO3ULIIOHYBaHHS He nepesulye 5 MM 3a koopanHatamu Ta 0,1° 3a opieHTauieto, Wo
O03BONSIE OTPMMYBaTK PPOHTamNbHY eKBiBaneHTHY po3dinbHy 3aaTHicTb =300 dpi ans AocToBipHOro
ONTMYHOrO pO3ni3HaBaHHSA TEKCTY BUCOTOW 10 MMm.

9. Komnnekc 3a n. 1, Akvi Bigpi3HAETLCA TVM, LLO 3acO006M MOAYNS LUTYYHOTO iHTENEKTY BUKOHaHI 3
MOXIUBICTIO MNPU  BUSIBMIEHHI KPUTUYHMX MOLUKOPKEHb MOXOBAHHA aBTOMAaTUYHO OpMyBaTH
3aMOBIieHHA B MOAyni  MapKeTrnency Ta  BignNpasnsaTXM  CMNOBILLEHHA  KOPUCTYBauyesBi.
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Komn'totepHa BepcTka O. Psbko
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