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(54) POBOT ANA BI3YAJNIbHO-ONTUYHOIO OBCTEXEHHA TPYBOMPOBOAY 3 BU3HAYEHHAM
HAABHOCTI FA3IB

(57) Pedpepar:

PoboT gns BizyanbHO-ONTUYHOIO 06CTEXEHHS TPyOonpoBoay 3 BU3HAYEHHSAM HasiBHOCTI rasiB MiCTUTb
KOMICHUI BIi30K, repMeTUYHY Bifeokamepy BU3HAYEHHS HanpsMy pyxy, repMeTudHy Bigeokamepy Ans
0BCTEXEHHA BHYTPILIHLOI NOBEpxHi TpybonpoBogy B MONEPEYHin MrowWmHi, 6rok npuiMaHHNA-
nepefaBaHHs OaHuX, OMNOK nepefaBaHHA-NPUAMaHHA OaHuX, MpUBI4 MOBOPOTY Bigeokamepu B
NMOLWMHI, OPTOroHarnbHI oci TPybonpoBOAY, OCBiTNOBanbHe 00nagHaHHs, 6MoK XUBMeHHsi. KonicHui
Bi30OK [04AaTKOBO MICTUTb [aT4YMKM rasiB, akcenepomeTp, OOk KepyBaHHS LUBWUAKICTIO 0OepTaHHSA
Komic Ta MPUCTPIN BM3HAYeHHs yxuny TpybonpoBoay. [aHi Big AKOWCTMKa KepyBaHHS nepeaaroTbes
Ha Onok kepyBaHHS LWBMUAKICTIO obepTaHHA KOMiC, 3a paxyHOK 4oro BiabyBaeTbCHA NiOTPUMaHHS
3a4aHoro HanpsMy pyxy KOMIiCHOro Bi3ka Ta Ha npuBid NOBOPOTY Bigeokamepyn B NIOLUMHI,
OpTOroHanbHii oci Tpybonposoay. [naHweTHui komn'totep abo cmapTtpoH 3 GPS mopynem
BM3Hayae reorpacdpiyHi KoopamMHaTKM KOMOAA3IB Ha nmoyaTky Ta B KiHUi Tpybonposoay, BMBOAWUTb Ha
eKpaH Ta dikcye B Nam'siTi 300pakeHHs Bif, Bijeokamepy HanpsMy pyxy Ta OrnsigoBoi Bioeokamepu
pa3omM 3 iHpopMaLieo Npo HAsABHICTb rasis, NPULLBUALLEHHS PyXY, OOBXWHY NPOCYBaHHA KOMICHOro
Bizka Ta yxun TpybonpoBogy Ta aBTOMaTUYHO MO3HA4Yae po3TallyBaHHA TpybonpoBody Ha KapTi
MiCLUEBOCTi 3 HaHeCEeHHsIM MicCLb MOLWKOAXeHb. Kabenb 3 TPOCOM pPO3MILLYETLCA Ha KOTYLILi Ans
yKrnagaHHs kabernio 3 TPOCoM.
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KopucHa Mogenb HanexuTb OO NPUCTPOIB, siKi HaNpaBnalTbCA B Tpybax 3a AOMOMOroK pyLuiiB,
3MOHTOBaHMX Ha Bi3kax, Ta Moxe OyTu BMKOpUCTaHa ANA TeneiHcnekuii BHYTPIWHbOI MOBEPXHI
TpybonpoBoay 3 BU3HAYEHHSIM HAsSBHOCTI rasiB i Moxe OyTn BUKOpMUCTaHa ANs NOBIPKM NiYUIbHUKIB
PiAVHM Y Pi3HUX rany3sax NpOMMUCIIOBOCTI Ta KOMYHarbHOMY rocnogapcTsi.

B naHum 4Yac BUMKOPUCTOBYHOTbCS poboTW Onis TeneiHcnekuii Tpyb y BUrnagi BiskiB, siki OCHaLLEHi
OHIi€l0 KamMepow i ynpaBnawTbCA 3 MNynbTa onepaTtopa no kabento (KepoBaHwuin TeneiHCNeKUinHi
poboT Steerable pipe ranger-http://www.z-tec.ru/index/catalogue/showitem.php?=416), (PoboT ans
TeneiHcnekuii  Tpy6 Inventor Industries-http://mastertols-pro.ru/mobil-naya-teleinspektscionnaya-
laboratoriya/robot-dlya-teleinspektsii-trub-inventor-industries-uk.hml).  (Po6ot pgna TeneiHcnekuii
Tpybonposogy T 66-http://mastertools-pro.ru/vmchk/mobil-naya-teleinspektscionnaya-laboratoriya/ro-
bot-dlya-teleinspektscii-truboprovoda-t-66.html).

MMepeBara uUMX NPUCTPOIB - MOXMNMBICTb yNpaBriHHA POBOTOM i MPOBeAEeHHs TeneiHcnekuii npu
3HaXOKEHHI onepaTopa i 3anucyto4oro obnagHaHHA 30BHI Tpybonposoay.

Heponikamun umx NpucTpoiB €: HeAOCTaTHA AKICTb Bidyanidauil BENUKMX AiaMeTpiB iHCNeKTOBaHUX
TpybonpoBoaiB 4depe3 BUKOPUCTAHHA OfOHIEi Kamepu; HM3bKa TOYHICTb BU3HAYEHHS Micus
po3TalyBaHHA AedeKTy CTiHKM Tpybonposoay, oOymoBneHa TuWM, WO OAHa Kamepa O[HOYaCHO
BMKOHYE OINs4 Kypcy nepecyBaHHA | ornsg  CTiHkM - TpybGonpoBody, NPUCTPOI  MOXIMBO
BMKOPWUCTOBYBATU TiflbkKM B CMOPOXHEHOMY TpybOMNpoBOAi, HE Mae MOXIMBOCTI aBTOMAaTUYHOIO
no3HayYeHHs1 TpyoonpoBoady Ha KapTi MIiCLLEBOCTI, HE BU3HA4YaETbCS HAsIBHICTb rasie B TpybonpoBoAai.

Takox BiOOMMI CMOCIO LWNSAXOBOro OOCTEXEHHS1 Ta [AiarHOCTMKU Hegilounmx MarictpanbHUX
TpybonpoBoiB Ta cucteMa Anga noro 3gincHeHHst (nateHT Pocincbkoi Pepepauii Ha BuHaxig Ne
2216685, pata ny6nikauii 20.11.2003, Bion. Ne 32), akun nonarae B TeneiHCcnekuii o6cTexyBaHoOro
ob'ekta, Mpu UbOMYy B TpybOMNpOBiA4 BBOASTbL BOMOrO3axuLUeHy, L0 BUTPUMYE TUCK A0 25 atm.,
Bigeokamepy tuny VB21C-R36 abo KPC-190SW B repmMeTMyHOMY TMUTAHOBOMY KOPMYCi 3 KyTOM
ornsaay 92 rpagycw, 3axuvLleHy nonipoBaHuM CKrnom Tuny K8 ToBLUMHOW 15 MM i 3 MeXero MiLHOCTI Ha
BUIMH O6nmsbko 17,0 MIla, 3abe3neyeHy ranoreHHMMW CBITUMbHUMKAMKW, BCTAHOBIIEHY Ha
ropu3oHTanbHy nnatdhopMy, BUKOHAHY 3 OpyCKiB XBOMHMX MOpi4 AepeBa, MPOCOYEHNX B KAMMAYOMY
iHOyCTpianbHOMY Machi, Ha BiacTaHi 5-15 cm Big nepegHbLOro Kpato no ii LeHTpanbHin NiHii, npyuyomy
nnatgopma Mae ToBWMHY 80 MM, a BigHOWEHHA OOBXMHM [0 wupuHu 3:1, a obcar ii mae
cniBBigHOWEHHA [0 pJiameTpa Tpybonpoeogy sk 1:4, nnatdopMa NpOCyBaeTbCA Ha YOTUPLOX
Konecax, AiBa nepefHix 3 SkUX € fnonaTeBMMHU, LLO NpauooTb Bif enekTpomoTopa, a ABa 3afHiX -
nigTpMMyIoTb, @ CrigoM 3a NnaTgopMOoI PyXaeTbCs TPUKUIBbHUIA kabernb XMBMEHHS, MOB'A3aHni 3
Bijeokamepolo, SKUA Mae MoABiNHY isondAuito i 3abesneyye 3B'A30K 3 HA3EMHOK 3anMCyl4oH0
umdpoBoto Bigeokamepot Tuny DCR-TRV 17E Sony 3 MoHiTopom 3,5 gworima abo in nogibHor,
npuyomMy iHdopMauisa, fka HaaxoOouTb Ha Ha3eMHy BifeoKamepy, CYNPOBOMAXYETLCA KOMEHTapsMu
yepe3 MiKpooH. KpiMm TOro, TPMKUNBHUIA XUBUIbHUIN Kabenb MICTUTb 3HaKW OOBXWUHW MpPONAeHO!
BigCTaHi.

MepeBaroo LbOro crnocoby €: MOXMMBICTb YMNpaBniHHSA POGOTOM i MPOBeOEHHs OonepaTUBHOI
TeneiHcnekuii TpybonpoBoAy 3 MOXMMBICTIO MPOBEAEHHS 3anuMcy Ha 3axuleHy LMdpoBy
Bijeokamepy, sika BMOHTOBaHa B repMeTUYHUA KOPMNyC Bi3ka, a KOHCTPYKUiA Bi3ka [J03BONseE
BMKOPMCTOBYBATU CUCTEMY B YaCTKOBO 3aMoBHEHWX pPianHOW Tpybonposoaax.

Heponikamu Lboro cnoco®y €: HegocTaTHA AKICTb Bidyanizauii BENMKUX giameTpiB iHCNEKTOBaHUX
TpybONpoBOAiB 4Yepe3 HEMOXIMBICTb HabnMKeHHA BigeokamMepu [0 BHYTPIWHbOI MOBEPXHi
TpybONpoBOAY; HM3bKa TOYHICTb BU3HAYEHHSA AOBXWHW, MPONAEHOI BiACTaHi 4O MiCUS po3TallyBaHHS
AedeKTy CTiHKM TpybonpoBoay, 3yMOBMEHa TUM, LLO 3HaKW OOBXWHW BiACTaHi HaHeceHi Ha kabeni, He
Ma€ MOXIJIMBOCTI aBTOMAaTMYHOrO NO3HAYeHHs1 po3TallyBaHHA TpyOonpoBoay Ha KapTi MiCLEBOCTI, He
BM3HAYaETbCS HAsABHICTb rasis B Tpybonposogi.

Hanbinbw 6nmM3bkum NpuCTpoeM Ans obCcTexeHHs TpybonpoBoAiB € poboToTexHiYHa cucTema
iHcnekuii TpybonpoBoay (maTeHT Pocilicbkoi ®Pepepadii Ha kopucHy mogenb Ne 133896, pata
nybnikauii 27.10.2013, Bbton.Ne30), wo MicTuTb 3acib nepemilleHHss y BWUrnagi KomicHoro Biska,
BCTaAHOBNEHi Ha 3acobi nepeMilleHHs Kamepu, OcCBiTNoBanbHe obnagHaHHs, npuAManbHO-
nepegasarnbHUiA NpUcTpii. MNMo3a TpybonpoBOAOM PO3MillleHi NepeaaBanbHO-NPUAManbLHUA NPUCTPIN,
©nok ynpaeniHHsA, 610K peecTpallii, MOHITOp, 610K MBNEHHs. NepegaBanbHO-NPUAManbHUIA NPUCTPIN
i NpMnManbHo-NepeaAaBanbHUA NPUCTPIA NOB'A3aHi NO pafioxBUNbLOBOMY kaHany. 3acid nepecyBaHHs
BMKOHAHO y Burmsagi Biska. OgHa 3 Kamep - KypcoBa, BCTAHOBMIEHA 3 MOXIMBICTIO Ornsigy Kypcy
nepeMilleHHs1 Bi3Ka, a iHLa 3 KaMep - OrnsAoBa, BCTAHOBIIEHA 3 MOXIMBICTIO Ornsaady CTiHKM TpyOu B
nonepeyHin NnowuHi i 3abesnevyeHa NpPUBOAOM ii MOBOPOTY. XOAOBI MexaHi3aMu Bi3ka 3abe3neyeHi
eHkogepamMu Ta IX BuUXi4 nNpuegHaHun [o iHpopmauinHoro Bxody npuiManbHO-nepenaBasibHOMo
NPUCTPOIO.
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MepeBaroto LbOro NPUCTPOIO €: MIABULLIEHHS SKOCTI Bidyanidauil CTiHKM TpybonpoBoAy i TOYHICTb
BM3HAYEHHS MicUusl po3TallyBaHHA AedekTy ana TpybonpoBoAiB BenUKMX AiameTpiB, CrpoLleHa
KOHCTPYKLUis.

Heponikamn UbOro npuUCTpPOIO €: HEMOXIUBICTL BUKOPUCTaAHHSA B HaniB3arnoBHEHWX PiAWHOK
TpybonpoBoAax, Hampuknag B MpaulolyMX KaHanisauiHMX KomekTopax; He Mae MOXIMBOCTI
aBTOMAaTUYHOIO MO3HAYEHHS po3TallyBaHHS TpybonpoBoay Ha kapTi MICLEBOCTI, HE BM3HAYaETbCS
HasiBHICTb rasis B TpybONpoOBOi, HE BU3HAYaETLCH YXWU TpybonpoBoay.

Llen npucTpinn, Ak Hanbinbw ONM3bKMIA 3@ TEXHIYHOK CYTTHO i OYHKLiOHANbHUM MPU3HAYEHHSIM,
NPUAHATUIN K HANBNKYNIA aHanor.

B ocHoBy kopucHOi mofeni nocTaBneHa 3agadya CTBOpUTM pobBoT Ansd Bi3yanbHO-ONTUYHOMO
obcTexeHHs TpybonpoBoay 3 BM3HAYEHHAM HASABHOCTI rasiB LUMASXOM YOOCKOHANEHHS KOHCTPYKLUi
KOMICHOrO Bi3Kka Ta NynbTy KepyBaHHSA 3 cuctemoro obpobku iHpopmalii, ska 6 go3Bonuna 3a paxyHoK
Bijeokamep NpOBOAMTU TENEIHCNEKLi0 BHYTPILLHBOI MOBEPXHI TPyOONpoBoAY sIK B CNOPOXKHEHMUX, TaK i
B HaniB3anoBHEHMWX PiaNHO TpybonpoBoaax, HanpuKnaza, NpaLlyYnx CaMoNIUBHMX KaHanidauiiHmx
KOnekTopax, BW3Ha4yaTWM TOYHE PpO3TallyBaHHA Ta Bi3yanbHO-OMTMYHE OOCTEXEHHA  Micus
MOLLKOKEHHS TpybonpoBoay 3 MOXNMBICTIO Bigeodvikcauii Ta 30epexeHHst OTpUMaHWUX AaHuX,
BM3HAuyaTW yxun TpybonpoBoAy, BU3HAYaTU HasiBHICTb B TPyboOMpoBOAi rasis, Hampuknag Byrneuo,
CipkoBOOHIO abo MeTaHy, siki MOXyTb NPMBOAUTM A0 PYyNHaLi BHYTPIWHbLOI NOBEpXHi Tpybonposoay 3a
paxyHOK rasoBoi Kopo3ii Ta MOXyTb OyTM Hebe3neyHumMu npu NpoBedeHHi pobiT, a Takox
aBTOMATUYHO MO3Ha4YaTW Ppo3TallyBaHHA TPybOMpoBOAY Ha KapTi MICLEBOCTi 3 HAHECEHHSIM MicClb
MOLLKOKEHD.

MoctaBneHa 3agada BUpiWYETbCA  poOBOTOM  Onsi  Bi3yanbHO-OMNTUYHOIO  OBCTEXEHHS
TpyboNpoBOAYy 3 BU3HAYEHHAM HAssBHOCTI rasiB, O MICTUTb KOMICHUIA Bi3OK, repMEeTUYHY Bigeokamepy
BM3HAYEHHS HanpsMy pyxy, FepMeTW4Hy Bigeokamepy ANnA OOCTEXEHHS BHYTPILIHLOI MOBEPXHI
TpybonpoBoay B MONepeyHin nnowuHi, 6ok npuiMaHHa-nepeaaBaHHA aaHux, 6Nok nepenaBaHHA-
npUAMaHHs OaHUX, NPUBIA NOBOPOTY Bigeokamepwu B MIIOLWLMHI, OPTOroHarnbHI oci Tpybonposoay,
OCBiTNIOBanbHe 06nagHaHHs, GIoK XMUBIEHHS, B IKOMY, 3rQHO 3 KOPUCHOK MOZEN0, KOMICHUI Bi3OK
AO0AaTKOBO MICTUTb AaTyvku rasiB, akcenepomeTp, 610K kepyBaHHS LUBUAKICTIO 0OepTaHHs Konic Ta
NPUCTPIA BU3HAYEHHA yxuny TpybonpoBoay, AaHi Big OKOWCTMKA KepyBaHHS nepeparnTbcs Ha 6ok
KepyBaHHS LWIBUAKICTIO obepTaHHA Kofic, 3a paxyHOK 4oro BigOyBaeTbCs NiATPUMAHHSA 3adaHoro
HanpsiMy pyxy KOMICHOro Bi3ka, Ta Ha MpvBI4 NOBOPOTY BideokamMepwu B MMOLLMHI, OPTOroHanbHiN Oci
TpybonpoBoay, nnaHweTHUiA komm'toTep abo cmapTtdoH 3 GPS moaynem Bu3Havae reorpadiyHi
KOOpOUHATK KONoAs3iB Ha novaTKy Ta B KiHUi TpybonpoBoay, BUBOAMTL Ha ekpaH Ta ikcye B nam'aTi
306paxeHHs Bif, Bigeokamepu HanpsMy pyxy Ta Orns4oBoi Bigeokamepu pasoM 3 iHdopmauieto npo
HasiBHICTb rasis, NPUWBMALLEHHS PYXY, OOBXWHY MPOCYBaHHSA KOMICHOMO Bi3ka Ta yxun TpybonpoBoay
Ta aBTOMaTM4YHO MO3HaYyae po3TallyBaHHA TPyOONpoBOAY Ha KapTi MICLEBOCTI 3 HAHECEHHAM MiCLlb
MOLLKOKEHb, kabenb 3 TPOCOM PO3MILLYETLCA HA KOTYLULi ANS yknagaHHA kabento 3 TpocoM.

Kopnyc konicHoro Biska Mae ¢opMy YOBHa Ta BUKOHaHMN repmeTudHuM. OcBiTnoBanbHe
obnagHaHHA BMOHTOBAHO B KOPMyCW Bigeokamep.

3aranbHUMKM 03HaKaMu HaNBNKYOro aHanora i KOpUCHOI MoZeni, Lo 3aABMAETLCS, € HACTYMHI:

- KONiCHUN Bi30K;

- repMeTMYHa BijeokaMepa BU3HAYEHHSA Hanpsimy pyxy;

- repmeTnYHa Bigeokamepa Ans ob6CTeXeHHs1 BHYTPILWHBOI NOBEPXHi Tpybonposoay B NONEpeyHin
MMOLWNHI;

- BIIOK NpUIMaHHA-NepeaBaHHs gaHuX;

- BrIoK nepefaBaHHA-NPUAMAHHS SaHUX;

- MPVBiZ MOBOPOTY BijeOKaMepy B NMOLLMHI, OPTOroHarnbHiln oci Tpydonposoay;

- OCBiTNIOBanbLHe ob6nagHaHHS.

BiaMiTHUMU 03HaKaMu € HaCTYMHi:

- KOMiCHWI Bi30OK 4O4ATKOBO MICTUTb OAT4YMKM rasiB, akcenepomeTp, OroK KepyBaHHS LIBUAKICTIO
o6epTaHHs Korfic Ta NPUCTPIN BU3HAYEHHS yxuny Tpydonposoay;

- AaHi BiO [HKONCTUKA KepyBaHHSA nepefaloTbes Ha OroK kepyBaHHS WBWMAKICTIO obepTaHHsA Konic,
3a paxyHOK 4oro BiaOyBaeTbCsA NiATPUMAHHS 3a4aHOro HamnpsiMy pyxy KOMiCHOro Bi3ka, Ta Ha npuBig
NMOBOPOTY BigeokamMmepw B NIOLMHI, OPTOrOHasbHil oci TPyOOMNpoBOAY;

- MraHweTHU Komn'toTep abo cmaptdoH 3 GPS mMoaynem BusHadae reorpadiyHi koopavHaTu
KonoassiB Ha No4yaTKy Ta B KiHLi TpybonpoBoay, BUBOAUTL Ha eKkpaH Ta qoikcye B nam'siTi 300pakeHHs
Bi4 BigeokaMepu HanpsiMy pyxy Ta OrnsgoBOi Bigeokamepu pasoM 3 iHhopmauielo Npo HasBHICTb
rasis, NPUWBMALLIEHHSA PyXy, OOBXMHY MNPOCYBaHHS KOMICHOrO Bi3ka Ta yxwun Tpybonposogy Ta
aBTOMATUYHO MO3Ha4yae po3TallyBaHHA TpybONpPoOBOAY Ha KapTi MICLEBOCTI 3 HAHECEHHSM Miclb
MOLUKOKEHD; - kabernb 3 TPOCOM PO3MILLYETBCA Ha KOTYLULI AN1A yKNagaHHs kabento 3 TpoCoM.
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OkpiM ULBOro, KOpnyc KOMiCHOro Bi3ka Mae OpPMYy YOBHA Ta BUKOHAHUNA TEPMETUYHMM.
OcsiTnoBanbHe obnagHaHHs BMOHTOBaHO B KOPNycu Bigeokamep.

MpnYMHHO-HACNIAKOBMI 3B'A30K MiXK AOCTaTHIMKM y BCIX BMMNagKax iCTOTHMMW O3HaKaMu KOPUCHOI
Mogeni i oTpMMaHMMK MiACYMKOBUMM TEXHIYHUMWN pe3ynbTaTamu 3abe3neyyroTb HOBi TEXHIYHI SKOCTI,
A03BONSAYM B CMOMYYEHHI 3 BiAOMUMK O3HaKaMu OTPUMATW TEXHiYHi pes3ynbTaTi, O3Ha4yeHi B
MoCTaHOBLI 3aaavi.

KopucHa mopenb, WO 3asBASETbCA, MOSCHIETLCH, ane He ODMEXYeTbCs KpecneHHAM, Ae
npegcraBneHo yHKUioHanbHy cxemy poboTa Ans BidyarnbHO-OMNTUYHOMO 06CTeXeHHs Tpybonposoay
3 BU3HAYEHHAM HasiBHOCTI rasis.

KopucHa mogene poboTta Ang BidyanbHO-ONTUYHOIO OBCTEXEHHA TpybonpoBoay 3 BU3HAYEHHSM
HasiBHOCTI rasiB MICTUTb KONICHMM BIi3oK (1), repMeTW4yHy Bigeokamepy HanpsMmy pyxy 3
ocBiTnoBanbHMM obnagHaHHaM (2), repmMeTuyHy OrnsgoBy Bigeokamepy 3  OCBITOBaNbHUM
obnagHaHHAM ans 0BCTeXeHHs BHYTPILWHBOI MOBEpPXHi TpybonpoBoay B nonepeuyHii nnowmHi (3),
Aatyvku rasy (4), akcenepomeTp (5), 6nok kepyBaHHs LWBUAKICTIO 06epTiB konic (6), 650K NpUAMaHHSA-
nepegaBaHHs faHux (7), NpuBi4 NOBOPOTY Bideokamepu B MIIOLLMHI, OPTOroHarkbHin oci Tpybonposoay
(8), npucTpin BM3Ha4veHHst yxuny Tpybonposogy (18), 6GrMok nepegaBaHHA-NPUAMAHHA LOaHUX Ta
06pobku iHopMaLlii (9), mroncTnk kepyBaHHsA (10), nnaHweTHWMIA KoMmM'tloTep abo cmapTdoH 3 GPS
mogyrnem (11), 6nok xuBneHHs (12), kabenb 3 Tpocom (13), KOTYLWKY ANSA yKnagaHHsa kabeno 3
Tpocom (14).

MigrotoBka [0 poOOTM 3AIMCHIETBCS HACTYMHMM 4YMHOM: Ha AinsHUi  obcTexyBaHOro
Tpybonposoay (15) 3a gonomorot nnaHweTHoro komn'totepy abo cmaptdoHy 3 GPS mogynem (11)
BM3HAYaloTbCA reorpacdpiyHi KOOpAMHATM KONoAsa3s Ha noyatky Tpybonposoay (16) Ta konogsss B
KiHUi Tpybonposogy (17), micna 4oro go 6noka nepegaBaHHA-NPUMAMaHHA JaHux Ta 06pobku
iHdopmauii (9) npuegHyeTbCs MKONCTUK kepyBaHHSA (10), 6nok >xueneHHa (12), nnaHweTHUR
komn'totep abo cmapTdoH 3 GPS moaynem (11) Ta oaunH KiHeub kabento 3 Tpocom (13), iHWKNI KiHeUb
AKOro MNpUESHYETbCA OO KomicHoro Bi3ka (1), npuyomy kabenb 3 TpocoM (13) po3MilLlyeTbCs Ha
KOTyLILi ONA yKrnagaHHa kabernto 3 Tpocom (14).

Mpautoe poboT Ans BidyanbHO-ONTUYHOTO 06CTEXEHHA TPyOONpoBOAY 3 BU3HAYEHHSAM HAsABHOCTI
rasie HaCTYNMHUM YMHOM: KOJiCHMI Bi3oK (1) BBOAMTBLCS Yepes3 KOnoasasb Ha nodaTtky TpybonpoBoay
(16) mo obcrexyBaHoro Tpybonposogy (15), gani pyxom konicHoro Biska (1) BooBx TpybonpoBoay
ynpaBensie onepatop 3a [JOMOMOrow [pKowucTuka KepyBaHHA (10), mpu UbOoMy 300paXkeHHs Big
repMeTUYHOI BigeokaMepun HampsMy pyxy 3 OCBITMOBanbHUM 06ragHaHHAM (2) Ta 3006paxkeHHs Big
repMeTU4HOI OrfnsiAoBOI  Bigeokamepu 3 OCBITNOBanbHUM obGnagHaHHaM AOna  OOCTEXEHHSA
BHYTPILHbLOI NOBEPXHi TpybonpoBoay B nonepeyHin nnowwmHi (3) BUBOOUTLCSA Ha eKpaH MiaHLWeTHOro
komn'toTepa abo cmaptdoHa 3 GPS mogynem (11), kpim Toro Big 6noka npunmaHHA-NepegaBaHHs
AaHux (7) Ha 6nok nepegaBaHHSA-NPUAMaHHA AaHWX Ta 06pobku iHdopmauii (9) noctynae Ta
BMBOAUTLCH Ha ekpaH NnaHweTHOro komn'totepa abo cmaptdoHa 3 GPS moaynem (11) iHdopmauis
Bi4 OaTuukiB rasiB (4), ki BM3HayalTb HasiBHICTb rasie B Tpybonposoai (15), Big npuctpoto
BM3HA4YeHHsA yxuny Tpybonposogy (18), skui Bu3Hayae yxun TpybonpoBoay, Ta Bid akcenepomMeTpa
(5), Ak BU3HA4Yae NPULWBUALLEHHA Ta [OOBXWMHY MPOCYBaHHA KonicHoro Biska (1), a paHi Big
DKOMCTUKa kepyBaHHSA (10), yepes 6ok nepegaBaHHsS-NPUAMaHHA AaHux Ta 0Opobku iHpopmauii (9)
Ta Onok npunMmaHHs-nepefjaBaHHA pfaHux (7), nepepaloTbCcsl Ha ONOK KepyBaHHSA  LUBWUAKICTIO
obepTaHHs konic (6), 3a paxyHOK 40ro BigbyBaeTbCs NiATPUMAHHSA 3a4aHOM0 HanpPsaMy pyxy KOIiCHOro
Bi3ka (1), Ta Ha NpvBig NOBOPOTY BideoKaMepwu B MIOLMHI, OPTOroHarnbHin oci Tpybonposoay (8), 3a
paxyHOK 4oro 3abes3nedqyeTbCs BMCOKa SAKICTb Bidyanidauii BHYTPILIHBOI MOBEPXHi iHCMEKTOBaHMX
TpybonpoBogiB. [licng [ocArHeHHs KonicHum Bi3koMm (1) komogsasst B KiHUi Tpybonposogy (17)
obcTexeHHs TpybonpoBody npunuHseTbcs. OTpumaHi B npoueci 0b6CTexeHHA faHi obpobnsaTbes
KOMM'IOTEPHO MporpamMoto Ta 3b6epiratoTbCa B Mam'aTi NnaHWeTHOro komn'totepa abo cmapTtdoHa 3
GPS mogynem (11), npyyoMy aBTOMAaTU4YHO MO3HAYaAETLCA PO3TallyBaHHSA TpybonpoBoAy Ha KapTi
MiCLIeBOCTi 3 HQHECEHHAM MiCLlb MOLUKOAXKEHb.

TakuMm 4MHOM, KOpUCHa MopAenb, L0 MNPOMOHYETbCS, Mae KOHCTPYKTUBHI Ta eKcnnyaTtauinHi
nepesarv Haj BiZOMOIO 32 HaNOMVKYMM aHaNOrom KOHCTPYKLIEHO.

®OPMYJIA KOPUCHOI MOZESI

1. PoboT ans Bi3yanbHO-ONTUYHOrO 0OCTEXEHHS TPYOONPOBOAY 3 BU3HAYEHHSIM HasiBHOCTI rasiB, SKuN
MICTUTb KOJSIICHUW BIi30OK, repMeTUYHy BifeOKaMepy BU3HAYEHHS HanpsMy pyxy, repMeTudHy
Bijeokamepy Ansi 00CTEXEeHHS BHYTPILIHLOI MOBEPXHi TpybonpoBoay B MOMEPEYHiNn NioLmHi, 650K
npuriMaHHsa-NnepedaBaHHs AaHux, ONok nepegaBaHHS-MPUAMAaHHA  OadHuX, MpuvBig  MOBOPOTY
Bijeokamepu B MIIOLWMHI, OpPTOroHarnbHin OcCi TpybonpoBody, OCBiTNOBanbHe o6nagHaHHsA, 6nok
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XUBMNEHHS, SKUA BiAPI3HAETBLCA TWMM, WO KOMICHWIA BIi30K [OAATKOBO MICTUTb OaTyuKu rasis,
akcenepomeTp, ONOK KepyBaHHS LUBWAKICTIO OBepTaHHA KOMiC Ta MPUCTPIA BU3HAYEHHS yxXuny
TpybonpoBoAy, AaHi Big [MHKONCTUKA KepyBaHHSA MnepefalTbCA Ha OnoK KepyBaHHS LUBWAKICTHO
obepTaHHs Kofic, 3a paxyHOK 4oro BigOyBaeTbCa MiATPMMAHHS 3a4aHOro HampsiMy pyxy KOJiCHOro
Bi3ka Ta Ha npwuBig NOBOPOTY Bigeokamepu B MNIIOLWMHI, OPTOroHamnbHIA Oci Tpybonposoay,
nnaHwWeTHUn komn'totep abo cmaptdoH 3 GPS moayneM Bu3HA4vae reorpadivHi KoopauHaTu
KonoassiB Ha no4yaTKy Ta B KiHLi TpybonpoBoay, BUBOAUTb Ha ekpaH Ta (pikCye B Nam'aATi 306pakeHHs
Bi4 BigeokaMepwn HanpsiMy pyxy Ta OrnsigoBoOl Bigeokamepwu pasoM 3 iHopmauield Npo HasiBHICTb
rasis, NPULWBMALLEHHSA PyXy, OOBXMHY NPOCYBaHHS KOMICHOrO Bi3ka Ta yxwun Tpybonposogdy Ta
aBTOMaTUYHO MO3Ha4yae po3TallyBaHHA TpybonpoBOAYy Ha KapTi MICLEBOCTi 3 HaHECEHHSIM MicClb
NOLLKOKEHb, kabenb 3 TPOCOM PO3MILLYETLCA HA KOTYLULI ANd yknagaHHa kabento 3 TpocoMm.

2. MpucTtpin 3a n. 1, SkMA BIAPISHAETLCA TUM, O KOPMNYC KOMNICHOro Bidka Mae dhopMy YoBHa Ta
BUKOHAHWUA repMETUYHUM.

3. MpucTpin 3a n. 1, kM Bigpi3HAETbCA TMM, LLO OCBIiTNOBanbHe 06MagHaHHA BMOHTOBaHO B
Kopnycu Bigeokamep.
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