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(57) MW soOperenne OTHOCUTCS K OONAacTH TONBOMHON TEXHUKM, HCHONb3yeMoH s oOcCiHyKuBaHUS H

MEePHOIUUECKOTO OCMOTpPA IMOBEPXHOCTEH IOIBOAHOW YacTH THAPOTEXHUYECKOH WH(PaCTPyKTYypBHI,
a WMEHHO K TEIEyNpaBIsIeMbIM ITOIBOAHBIM POOOTOTEXHHYECKHM CHUCTEMaM, OO0ECHEYHBAIOIINM
BBICOKOTOYHOE OOCIIe/IOBaHHE, B TOM YHCJIEC C NMPUMCHEHHEM METOJOB HEpa3pyIIAOIIero KOHTPOJIS,
HpO(bI/I.HI/IpOBaHI/Ie MOABOAHBIX MPOTAKCHHBIX, MNPEUMYIIECCTBEHHO BCPTUKAJIBHO pPaClOIOKECHHBIX
MoBepXHOCTEH 00BeKTOB. [IpuyueM co3maHHOE yCTPOHCTBO I BHEITHEH Ae(eKTOCKONHHU ITOIBOIHBIX
BEPTUKAJIBHBIX TUAPOTEXHHUUECKUX COOPYKEHHH COAEPIKUT MOCIEA0BATENBHOE TPOCOBOE COEAUHEHHE
SKOpSI, TIOIBMXKHOTO HOCHTENsI W IUIaBaroliero Oys, co3maBas TpOCOBYIO JHHHUIO. [Ipu 3Ttom skopb
W TuraBalomuii OyW pa3MeIleHBl Ha KOHIIAX TPOCOBOW JHMHHUHM, a IUTaBaromuii Oyif CcHaOXeH
0JI0KOM yTIpaBJIEHHSI, aKKYMYJISITOPHOH Oarapeeid, COTIacOBaHHOM Mapoil TOPU30HTAIBHBIX JIBIKUTEINEH,
MOZyJIEM HaBUTalM{d TIOOATBHOM CIYTHHKOBOW CHCTEMBbI IO3MIHOHMPOBAHUS M aHTEHHOH Wi-
Fi, mpengnasnadueHHON A mepenadd TUAPOAKYCTHYECKOM WH(GOpMAaNWW OIepaTtopy M NpHeMa OT
HETo YIpPaBISIOMNX KoMaHA. TeXHWYecKuil pe3yabrarT 3asABICHHOIO HM300pETEHHS 3aKIII0YacTCsl B
paCcmiMp€HU apccHajla TCXHUYCCKUX CPEACTB, MNPCAHASHAUYCHHBIX JJId BHCIITHEH I[e(beKTOCKOHI/II/I
MTOABOIHBIX BEPTUKAIBHBIX THAPOTEXHHUECKUX COOPYKEHHH C BBICOKOW JETaIM3alUeld H300paKeHUs
TIPY BBINTOJTHEHUH ChEMKHM Ha TIIyOWHE, a Tak)Ke BO3MOXXHOCTH 0oJiee TOUYHOH NMPHUBS3KH N300pakeHHs K
OOBEKTY.
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MIIK GO1S 15/88
YcrpoiicTBo 418 BHemHeH e eKTOCKONHH NOBOIHBIX BePTHKANLHBIX

THAPOTEXHUYECKHX COOPYKeHHIt

O0aacTh TEXHHKH, K KOTOPOif 0THOCHTCS M300peTeHHeE.

N3o6pereHne oTHOCHTCS K OONAacTH IIOJBOTHOM TEXHHKH, HCIONB3yeMOH Ui
o6CIyXMBaHHST M  INIEPHOJMYECKOTO  OCMOTpa  MOBEPXHOCTEM  MOABOJHOM  4YacTH
THAPOTEXHHYECKOH HHOPacTpyKTypsl, a HMEHHO K TeJEympaBiIsdeMbIM IOJBOIHBIM
POOOTOTEXHHMYECKHM CHCTEMaM, 00eCIIeYHBAIOIMM BEICOKOTOYHOE 00C/IEIOBAHKE, B TOM YHCIIE
C IpPHMEHEHHEM METOJOB HEPa3pyINAIOIIEr0 KOHTPOJSA, HPOGHIAPOBAHHE IIOJBOIHBIX
IPOTSHKEHHBIX, IPEUMYIIECTBEHHO BEPTHKATBHO PACIONI0KEHHBIX IIOBEPXHOCTE OOBEKTOB.

YpoBeHb TEXHHKH.

B neiictyromem crangapre CTO Pycl'uppo 02.01.109 3013 moapoGHO H3I0KEHBI
TpeOOBaHHMs K BBHIIOJHEHHIO NOABOXHO-TEXHHYECKOTO OOCIENOBAHMA THAPOTEXHHYECKHX
coopyxenuii (I'TC). CranmapT ycraHaBIMBaeT BBICOKHE TPeOOBAHHS K IPOBEICHMIO TIOJBOHO-
TEXHHYECKOTO OOCIENOBaHUsS COCTOSHHS IIOBEPXHOCTEH TI'HAPOTEXHHYECKHX COOPYXKEHMI
THAPOIJIEKTPHYECKHX CTAHIMHA M NPHMBIKAIOIIMX K HAM CO CTOPOHBI BEPXHEr0 M HHXKHETO
ObehoB yUacTKOB HEYKDEIUICHHBIX pycell, K 00beMy M KadecTBY HH(pOPMAIHH, NOIydaeMoil B
pesynbraTe OOCIECNOBaHHS, a TAaKKe K COCTaBy M OpraHM3alMi paboT [0 IMPOBEACHHIO
HOABOIHO-TEXHHYECKOTO obcienoBanus. [JlaBHOM 3amadeli IOABOJHOIO OOCIEHOBAaHMS
SIBILIETCS CBOEBPEMEHHOE OOHapyeHHE Ne(EKTOB M MOBPEXACHHUM 3JIEMEHTOB KOHCTPYKIMH
I'TC, a Takxe HanW4Me MOCTOPOHHUX IIPEIMETOB, BIUAIONINX HA CHH)KEHHE KCILTYaTallHOHHOM
HaJIeXKHOCTH COOpyKeHuit. OOCIe0BaHAE NOABOAHBIX YacTel THAPOTEXHAYECKHX COOPYXKEHHIA
JIOJDKHO IPOM3BOIUTECA ¢ 0XBaToM 100% HX MOBEpXHOCTH.

B cymecrsyromeit npaktuke ams o6cnenopanusal TC Ha ceroHAIHMIM JEHb HCIOIB3YIOT
MHoOrony4esble 3x0i0Tel (MJIJ). Hammume ommmm cBepxBeicokoro paspemenus (UHR) u
BO3MOXXHOCTH ()OKYCHPOBKH JIydeif IIO3BOJNSIOT HOJNYYHTh JETAILHYI0 HHPOPMALHIO O
Haxomsmuxcss Ha qHe obbvektax ([lynueBckas C. B., Bo3MOXHOCTH BBIOJHEHHS HOIBOIHO-
TexHu1eckux obcnenosanuii I'TC B cootBerctBum co cranmaptom CTO «PYCIHUIIPO» c
[IPUMEHEHHEM COBPEMEHHEIX TEXHHYECKUX cpeacTB.I'maporexnuka, 2015, 3 (40), c. 37-39).

MHorosry4eBo# 3X00KaTop BKIIIOYAET B CeOS CIEAYIONINE COCTABHBIE YACTH: MPOLECCOP
THAPOJIOKAaTOpa,IpueMoniepefatouii 6110k, aHTeHHY ruaponokaropa.CoeqMHUTENBHEI Kabelb
OT TMpoleccopa K IPHEMONEPENAaTIYHKYNEPENACT HANpPsOKCHHE MHTAHHUS, O0eCIeYrBacT
CHTHAIBPHBIH W  YNpaBIAIOMH HHTephelic MexXHy IpoLeccopoM THAPOJIOKATOpa H

IIpUEMONICPENArOIITHUM O6II0KOM. AHTEHHA FAApOJIOKaTopa CO BCTPOCHHBIMH CHTHAJIBHBIMH H
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YIPaBJIAIOIMMH KaleIsIMH MEPENAcT aKyCTHYECKHE MMITYJIBCH 4epe3 Mepefaiollyl0 PEImEeTKy
(u3nyuarens). IIpuHAMaeT OTpaXXEHHBIE aKyCTHYECKHE MMIIYJILCH Yepe3 NPHEMHYIO PEUIETKY
(runpodon). Ycunupaer B npeAyCHIHTENE NOMYIEHHBIH CHTHAN OT THAPO(OHA H IOCEUIAET ero
Ha mpueMonepejaromuii OlOK.YCHICHHbIH CHIHal THUAPodOHA MyJIBTHILIEKCHPYETCS |
MOJaeTCs B NMPOLECCOP T'HApONOKaTopa i o6paGoTku M (opmupoBaHus Jyda. [Iporeccop
THAPOJIOKaTOpa TeHEPHPYET BUOCOCHTHAN, 0TOOpaXaeMblii Ha MOHHTOPE U QYHKIHOHUPYET Kak
yHpaBisiommii WHTEphEHC MEXTY ONMEpaTopoM H THAPOIoKaTopoM(MHOIOMy4eBO# 3XONOT-
THOpONOKAaTOp ¢ QyHkmued  rugponokatopa  GokoBoro  o63opa.PykoBoictBo  mo
akcmtyaramun. Yeepxaena BIIIAE.361192.001 P3-JIY, 2005). Hexocratkamu aaHHOI
KOHCTPYKLIHH ABJIETCS TO, YTO JETAM3alHs CheMKH NafaeT ¢ IIyOHHOH M3-3a pacXOIUMOCTH
aKyCTHYECKOro Jy4a, a TOYHOCT NPHUBA3KH K OOBEKTYy yMEHbIUaeTcsi C IJIyOHHOH H3-3a
pedpakuuu aKycTHYECKOro jy4a Ha TEMIICPAaTyPHBIX T'PAJMEHTaX Cpedbl. SIPKUM mpHMepoM
ABIAETC CHTyauus ¢ obcnemoBanueM Casmo-Ilymenckoit I'DC (rny6uma > 200 m). Ha
rIyOuHe BepxHero Obeda cOBpeMeHHBIC HAPONOKAUMOHHBIE CpecTBa ¢ ydoMm 0.3 — 0.5 °
CIOCOOHBI  OOHApYXHUTh Ne(EeKT IMOABOAHON KOHCTPYKUHH, €CIH €ro JIMHEHHBIH pasmep
IIPEBOCXOHMT 2 MeTpa.

HaunGonee Gnu3KuM TEXHHYECKHM PEIIEHHEM K 3asABICHHOMY H300PETEHHIO SBIISETCS
YCTPOHCTBO MUIs BHEIIHEH AE€(EKTOCKONHH NOIBOAHBEIX BEPTHKATBHBIX THAPOTEXHHYECKHUX
COOpYXXCeHHil B BUAE rujpasindeckoro 3D-ruaponokaropa BlueView BV5000-1350 u BV5000-
2250, xoTopbIi cO3laeT paspelieHHe M300paXEHHS MOIBOMHBIX OOJAcTei, COOPYXECHHH H
o0bexroB. Jlanubiit 3D MeXaHHYeCKHH CKaHHPYIOLMH COHAap CO3NAET TpPeXMepHHE 06iaka
TOYeK B IIOABOJHOM wHccieayeMoi obmactd. KoMmmakTHOe, Jlerkoe yCTpOHCTBO JI€rKo
YCTQHABIMBACTCA Ha INTAaTHB WIM Ha ImCTaHmmHHo ynpaBjisgeMslii  anmapat (ROV).
CxaHupyomas rojoska HAPOJIOKATOPa M BCTPOCHHEIN MEXaHHYECKHit MEXaHH3M LOBOPOTa H
HaknoHa Nism reHepupyeT Kak CEKTOPHOE CKAaHHPOBAHHE, TaK H JAHHbIC CEPHIECKOTo
ckanuposaHus (BV5000 3D MechanicalScanningSonar, Haiineno 02.12.2019 B Huteprer mo
ajpecy: http://www.teledynemarine.com/blog/BV5000-3D-Mechanical-Scanning-
Sonar).Henocratkamu manHOrO yeTpoiicTsa siBisieTcss HH3Kas 3)MEKTHBHOCTS Ie(hEeKTOCKONMHH
IOABOJHBIX BEPTHKAIBHBIX THIPOTEXHUYECKHX COOPYXKEHHH B CBA3H C BEICOKOH BEPOATHOCTBIO
3aleNoB TeNeynpaBiseMoro Heobutaemoro noasoxHoro anmapara (THITA), HeBO3MOKHOCTEIO
TOYHOH TIIPUBA3KH H300paKeHHs K OOBEKTYH B CBSI3H C TPeGOBaHMEM K BHICOKO} KBATH(HKALUU
Teneoneparopa ROV,

CymmHoctb u300pereHus.

Texnudeckuil pe3sysnbTaT 3agBIECHHOr0 H300pETEHHs 3aKMIOYACTCS B PACIIMPEHAH

apcCHalla TCXHHYCCKHUX CPEICTB, NIPCAHA3HAYECHHBIX IS BHCIIHEH I[e(bCI(TOCKOHI/IPI MOABOJHBIX
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BEPTHKAIBHBIX HAPOTEXHUYECKHX COOPYXECHHMH C BBICOKOM AeTaiM3alueit n300pakeHus MpH
BBINOJIHEHHH CHEMKH Ha IIyOHHe, a Taloke BOZMOXKHOCTH 00Jiee TOYHO#M MPHBI3KH H300paKEHUS
K 00BEKTY 3a CUeT KOHCTPYKTHBHBIX 3JIEMEHTOB YCTPOHCTBA.

Texnuyeckuif pe3ynbTar AOCTHTaeTcs TEM, YTO CO3AAaHO YCTPOMCTBO JUIA BHEIIHEH
He(eKTOCKOHH TOABOAHBIX BEPTHKAIBHBIX THIPOTEXHHYECKHX COOPYXEHHH, COepiKalee
THPOJIOKATOpP, IIPHYEM OHO COJEPXKHT IIOCIEIOBATENLHOE TPOCOBOE COEAMHEHHUE SKOpA,
HOJBH)KHOTO HOCHTEINA U IIaBAOLIEro Oys, co3/aBas TPOCOBYIO JIMHHUIO, IIPH 3TOM SKOPh H
mIaparoluid 6y# pasMeIneHbl Ha KOHIaX TPOCOBOM JIMHUH, a IUTaBarouuii 6yi cHabkeH GIoKoM
yIpaBIEHHs, aKKyMYJIATOpHOH OaTapeeH, cornacoBaHHO# Mapoif rOPU30HTANBHBIX ABHXKHTEIEH,
MOJly/IeM HaBHIalMH{ rJ00aJbHOM CIyTHHKOBOH CHCTEMBI MO3HLIUOHUPOBAHUSH aHTeHHOU Wi-
Fi, npenHa3sHaueHHO# I nepefiady THAPOAKyCTHIECKON HHPOPMAIIHK ONIEpaTopy M IpHEMa OT
HEro YNpaBlfIONIMX KOMaHA, IIpHYEM aKKyMyJldaTopHas OaTapes, MOAYJb HaBHIalHH
r100aIbHON CIIyTHHKOBOH CHCTEMBI IIO3HIMOHHPOBAaHHSA M aHTeHHAa Wi-Fi coemunensl c
BXO/1aMH 0JIOKa yIIpaBIICHHS, a Tapa TOPU30HTATBHBIX ABIXKHTENECH Oys COEMHEHA C BBIXOAAMH
0110Ka yIpaBJICHHs, MOJBIKHBIH HOCHTENb YCTAHOBJIEH HAa TPOCE ¢ BO3MOXKHOCTBIO JBHIKCHHS
[0 TPOCOBOW JIMHHM H CHAa0XeEH THIPOJIOKATOPOM C MEpeKIIovacMoil paGoueil 9acToToi,
LHEHTPAIbHBIM  YNPABJAIOIMIAM KOMIBIOTEPOM, HMHEPLUAIBHOM H3MEPHTEIBHONH CHCTEMOIA,
BEPTUKAJIBHBIM JABHDKHTEJIEM [UII BEPTUKAILHOTO JBHXKEHHSA ITOABHDKHOIO HOCHTENS H
COIVIACOBAaHHOW Iapoif TIOPM3OHTAILHBIX IBIDKHTENEH, INpelHa3HAYCHHBIX IS YIJIOBOIO
OPHEHTHPOBAHUA NOABIXXHOTO HOCHTENIA BOKPYT BEPTHKAIBHOM OCH TPOCOBOM JIMHUH, IIPH 3TOM
LEHTPAJIbHBIA YIPaBIAIOMHKHA KOMIBIOTEP BBIIOIHEH C BO3MOXHOCTBIO IPHMHATHS KOMAHZ OT
Goka ynpapleHHs 4Yepe3 MHOTOXWIBHBIA NOABOAHBIA KaGedb M BBHIPaOOTKH KOMAaHX
YIOPaBICHHS 4€pe3 COCAWHCHHBIE C HHM DJJICKTPHYECKM BEPTHKAJIBHBIA  JBHXKHTEIb,
COTJIaCOBAHHYIO Iapy TOPU3OHTANBHBIX ABHXKUTEICH IOABHIKHOIO HOCHTENS, HHEPIHOHHYIO
H3MECPHUTEIBHYIO CHCTEMY H THJPOJIOKATOp € MEPEKIIoYacMoi paboueil 4acToToi, KOTOPEIi
TaKXXe COCTHHEH Yepe3 MHOTOXUJIBHBIN ITOJBOAHBIN KabGensb ¢ OJIOKOM yIpaBIeHHs H aHTEHHOMH
Wi-Fi.

Kpatkoe onucanue ueprexeii

CymHocTs H306peTeHNs TOACHAETCS YEPTEXKAMH.

Ha ¢ur.1 npencrasnen ofmmit BumycrpodicTBa [ BHEMHeH Jed)eKTOCKOIHM
MOABOAHBIX BEPTUKAILHBIX THAPOTEXHHYECKHX COOPYKEHHIA;

Ha ¢ur. 2 npencraBnena obias cxema ycTpoiicTBa;

Ha ¢ur. 3 npencraieHa ycCTaHOBKa TpPOCOBOM JIMHMM YCTPOMCTBA OT CTEHKH

THIPOTEXHUYECKOTO COOPYKEHHS,



Ha ¢ur. 4 mnpexacrasneHo mNepeKiioYeHHe THAPONOKATOPA YCTPOHCTBA B PEXHM
IIOBBLIIIEHHOH pasperatomeii cnocOGHOCTH.

YerpoiictBo s BHemHeH — JeeKTOCKONMM — MOABOJHEIX  BEPTHKAIBHBIX
THAPOTEXHHYECKUX COOpYXeHHi (cM ¢ur. 1, 2) conepxuT TpocoBylo nuHHIO 1, sKops 2,
IUTaBatomui Oy 3 ¥ nonBwKHEIA HocuTenb 7. TlocenoBaTenbHOE TPOCOBOE COENMHEHHE SKOPS
2, mozBrXHOro HocuTens 7 ¥ muiaBaiomero Oys 3 cosparoT TpocoByro JuHHIO 1.JTpHuem
ILTABAIOIM OyH 3 COHEPXHUT COrNacoBaHHYIO Mapy FOPH3OHTAIBHBIX ABMXHTENEH 4, MOMIYIIb
HaBHTalMU TTOOQIBHON CIYTHHKOBOH CHCTEMBI NMO3HIMOHHpOBaHHMs 5, aHTeHHy Wi-Fi 6, a
TaKXE OH COAEPXKHUT aKKyMYNIATOpHYIO Garapero 15 u 610k ympasnenus 14. AntennaWi-Fi 6
Npe/HasHa4eHa Ul OpraHu3aliuy epeadu r’uApoaKyCTHIeCKo# HH(OpMAIIUK OllepaTopyyepes
paboyee MecTo omeparopal6 M IpuHeMa OT HEro ympaBisIOIMX KoMaHX.Bxoxasl 6i1oka
ynpaBieHHs114 COENHMHEHBI C MOMYJIEM HABHTAllMH [JIOOAIBHON CIyTHHKOBOH CHCTEMBbI
NO3UIHOHUPOBaHHs 5,aHTeHHOH Wi-Fi 6,axxymynsaropHoit Gatapeedi 15 W MHOTOXHIBHBIM
IOABOAHbIM KabeneM 13. Beixomsl 6i10ka ynpaBieHHs COeIMHEHBI ¢ aHTeHHOMWi-Fi 6,
COIIaCOBAHHOW IIapO IOPM3OHTAIBHBIX IBWXKHTENEH 4 M C MHOTOXWIBHBIM IIOJBOIHBIM
ka6eneMm 13.

HonsrxHbIi HOCHTENH 7 YCTAHOBNEH C BO3MOXXHOCTBIO IBHKEHHS TI0 TPOCOBO JIMHAY 1
M CHaOXEH BEPTHKAJIBHBIM IBIXKHTENEM 8 JUIi BEPTHKAIBHOTO ABWJKEHHS IIOABHIKHOTO
HOCHTENd 7 M COrJIaCOBAaHHOM IapOif TOPU3OHTANBHBIX IBIDKHTENEH 9, s YTJIOBOT'O
OPHEHTHPOBAHMA BOKPYT BEPTHKAIBHOM OCH TPOCOBOH JIMHHM MOJBHXXHOro Hocutens 7.Kpome
TOTO TOABMXHBIH HOCHTENb 7 CHabXeH NEHTPaTbHBIM YIPABJSIONAM KoMIbioTepoM 10,
MHEPIMANIBHOH HM3MEPHTENbHOH chcTeMoit 11 M rmaposokaropome mepeximodaemolt paGoueii
4acToTo# 12. Ilpu 5TOM BXOIBI IEHTPANBHOTO YIPABISIOMIET0 KOMIBbIOTEpa 10 COSMHEHBI ¢
MHOTOXHJIbHBIM IIOABOAHBIM Kabenem 13 H HHepHUMANBHOM HM3MEPHTENHHOM CHCTEMOI
11.Bexoner ympapnsromero kommsiorepa 10 COeTMHEHBI C BEPTHKAIBHBIM JBHKHTEIEM 8,
COTJIACOBAHHOW IIapOH TOPU3OHTANBHBIX JBHXKHTENEH9 NONBHXHOrO HocHTeNs 7 H
rugponokaropoM 12. T'uaposokarop ¢ nepexirouaeMoii pabodell gacToToii 12 Takxke coemauHeH
4€pe3 MHOTOXHJIBHBIA IOABOAHBIN Kabenb ¢ GiokoM ympaenenuss 14 u antennodt Wi-Fi
6.Ilepenaya ruapoakycTHYeCKoi HHPOPMAILMH THAPONOKATOPA C MEPEKIIOYAEMOil paboueit
4acToTod 12 mpon3BOAMTCS Yepe3 MHOTOXKMIIBHBIHA MTOABOAHEIHM Kabennb13 1 610K ypapieHus 14
H fanee depe3 anteHHy Wi-Fi 6 Ha pabouee Mecto oneparopa 16.

IloapoGHoe omucanNe ocymiecTB/IeHAs H300peTEeHHUSI.

Yerpotictso yHKIMOHHUpYeET ClieayommM oGpasom (cM. dur.1, 2, 3,4).

TpocoByio JmHuIO 1 ycTpo#CTBA YCTaHABIMBAIOT BEPTHKANGHO C HOMOIIBIO SKOPS 2 H

IaBalomero Oys 3 Ha paccTosHMH L OT CTEHKM IMIPOTEXHHYECKOTO COOPYXeHHs 18 (oM.
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¢ur.3). BxmoOYalOT CHCTEMy aBTOMATHYECKOTO0 TOPH3OHTAIGHOTO IIO3HIHOHHPOBAHHS
nozaswxkHOro Oys 3. Omeparop 4depes pabGouee MecTo omeparopa 166ecmpoBOAHO M aHTEHHY
WiFi 6nonaetr koManapl Ha BKIIOYEHHE THAPOJIOKATOpA C MEPEKIIOUaeMoif paboueil 4acToToM
12 B 0GBIMHEIH PEXHM U BBIIOJHSET BEPTUKAIBHOE ABHKCHHE MOJBHKHOTO HOCHTES 7 moxayeit
KOMaHA Ha BEPTHKAIBHBIA ABHXHUTENb 8 10 OOHapyxeHums B moie 3penus 17 nedexra
THAPOTEXHUYECKOro COOpyxeHus 19.

B mpouecce paGoTel ycTpoiicTBa COracoBaHHBIE NAphl TOPH3OHTAIBHBIX JBIKHTENEH 4
H 9, NpeACTaBIsIomEe CO60H Mapsl MMIEUIEPHBIX BOXOMETHBIX ABHKHTENEH C IPHBOLOM OT
IEKTPOJBUTaTeNIeH, CO3NAIOT IO COOTBETCTBYIOIMM KOMaH/aM IPSMO# HIIM PeBEPCHBIA BEKTOP
CHJIBI TATH KaXIBIHBJIONB CBOMX OCeil. B 4aCTHOCTH nmapa ropH30OHTaNBHBIX ABHXKHTENEH 4 Oys 3
IlyTeM Pa3jIMYHbIX KOMOMHAIMI BEKTOPOB CHJIBI TATH OCYINECTBIISET JBHIKEHHE ILTABAIOLIETO
Oys 3 BHepex, Hasaj, BIPaBO M BIIEBO, CO3/ABask TEM CAMBIM €TO YNPABIAEMOE FOPH3OHTAIEHOE
MO3MIMOHHPOBAHHE HA IOBEPXHOCTH BOJIBI.

KoopauHatel 3amanHO# Touku mepemaer omepatop B 610K ympaBneHms 14 uepes
paGoyee Mecto omepatopa 16 m amtenny WiFi 6. ABTomaTHueckoe TOPH30HTANBHOE
IIO3HIHOHUPOBaHKUE OySBHITONHAETCSA COTNIACOBAHHOM MAapoil FOPHU30HTAIBHBIX JBIXKHTENICH 4
IO KOMaHJaM, BbIpabaThiBacMbIM OIIOKOM yIpaBieHHs 14 Ha OCHOBE 3aaHHBIX OIEPATOPOM
KOOPIMHAT TOYKM MO3HIHOHHPOBAHHMSA H TEKylleH HaBHTallHOHHON HHPOpMALMH H3 MOMYIS
HaBUTalUK I1I06a/IbHOH CITyTHHKOBO#M CHCTEMBI O3HIOHHPOBAHHUS 5.

BeprukanbHoe IBUXKEHHE NOABIXHOTO HOCUTENS 7 OCYIIECTBIIOT TPAMBIM KA
PCBEPCHEIM BKJIIOYCHHEM BEPTHKAIBHOIO MABIXHTENA 8 IO KOMaHIaM, MOCTYNAIOIMM OT
omepatopa 4epe3 pabouee mecTo omeparopa 16, antenny WiFi 6, 6iox ynmpaenenus 14,
MHOTOXUIIbHBIA NMOABOAHBIA Kabenb 13 W meHTpanbHBIH ympapmsromuii komnstotep 10. IIpu
3TOM TNOBOPOTHI MNOJBHXKHOIO HOCHTENA 7 BOKPYT OCH TPOCOBOM JIMHMH | OCYIIECTBISIOT
COTJIaCOBaHHOM Mapo¥ FOPU30HTANBHEIX JABHXKATENEH 9 TakKe 0 KOMaHIaM, IOCTYIAIOIIEM OT
oneparopa 4epe3 pabodyee MecTo omepatopa 16, antenny WiFi 6, Gnox ympaenenus 14,
MHOT'0KHJIBHBIH IOABOAHLIH kKabenb 13 u eHTpaIbHBIH ypasisiommii KoMnsiotep 10.

Kpome Toro mnomsmxueii HOCHTENs 7 HMMEET CHCTEMY aBTOMATHYECKOH YIIIOBOI
CTa0HMJIM3allA BOKPYT OCH TPOCOBOH JIMHHMM, COCTOSILYIO M3 HHEPIHAIBHON H3MEPHTELHOM
cucteMsl 11, neHTpambHOro ympasnsmiomero kommbiorepa 10, COTIACOBaHHON —Iaphl
TOPM3OHTAIBHBIX JBIKATeNned 9. PasmmyubME KOMOMHAIMAMH BEKTOPOB CHJIBI TSTH,
CO31aBacMbIX B IMape TOPU3OHTAIBHBIX [IBHXKHTENECH 9, OCYIIECTBISIOT HEOGXOMUMBI
YIIPaBIAEMbI MOBOPOT MOJBMXKHOIO HOCHTENS 7 BOKPYT OCH TPOCOBOi JIMHHM 1 BIpaBo H
BJICBO. 3a/[aHHOE YIJIOBOE MOJIOXKEHHE ITOJBMXKHOIO HOCHTENsS 7 BOKPYT OCH TPOCOBOH JIMHHH

IepefacT omeparop d4epe3 paGouee MECTO oOIepaTtopa 16B LEHTPAIbHBIH yHpaBIISIONIHIA
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xomnbiotep 10, antenny WiFi 6, 6ok ynpasienus 14 1 MHOTOXWIBHBLA MOMBOMHEL Kabelb
13. ABTOMaTHYECKYIO YIIIOBYIO CTaOHIHM3AMIONONBHXHOTO HOCHTENS 7 BOKPYT OCH TPOCOBOIA
JIMHKH ] BBIIOJNHAIOT COTNIACOBAHHOM IApOM rOPH3OHTAIBHEIX JBIKHTENEH 9 [O KOMaHIaM,
BBIPAOAThIBAEMbIM LEHTPANBHBIM YIPABISIOLAM KOMIBIOTEpoM 10 Ha OCHOBE 3aMaHHOTO
OIICPaTOPOM YIJIOBOTO MOJIOXKECHUS IIOABHXXHOTO HOCHTENA 7 M TeKymwed uupopManuu o6
YTJIOBOM MOJIOKEHHH OT HHEPLIHAIBHON H3MEPUTEIBHOM cHcTEMEI 11,

I'naponokarop ¢ mepekmouaeMolt paGodeidl 4acTOTOH 12 yCTAaHOBICH HAa MOABHKHOM
HOCHTeNe 7, IPUYEM OH BHINOJHEH C BO3MOXXHOCTBIO PaGOTHI B JBYX PEXHMax: oGBIMHBLA ¢
paboueii gactoro#t 200-350 xI'm (¢ yryoBeIM moneM 3pemus 60 rpagycoB) U IOBBHIIIEHHOH
paspemaromeii criocoOHocTH ¢ paboueit yactoToit 500-800 k' (¢ yrioBEIM moieM 3penus 30
rpanycoB). ['uapoaxycTudeckoe uzobpakeHHe OT THAPONOKATOPA C MEPEKII0YaeMOi paboyeit
4acToTOM 12 MOCTymaeT yepes MHOTOXHMIbHBIH KaGep 13, 610k ynpasnenus 14, antenny WiFi
6 Ha pabouee MecTo oneparopa 16. KoMan/s! Ha BKIIOYCHHE MM BEIKIIIOYCHHE THIPOJIOKaTopa
C mepexmodacMoif paboyeil yactoTodt 12 u Ha BHIGOp pexuMa ero paGoTH MOCTYNAIOT OT
omeparopa 4yepe3 paGouee Mecto omeparopa 16, anrenny WiFi 6, 6nok ympaBnenus 14 u
MHOT'OXXHJIBHBIH ITOABOAHEIH Kabens 13.

ITpuMep ucnons3oBaHus.

TpocoByio munmIO 1 ycTpoiCTBa yCTaHABIMBAIOT BEPTHKAIBHO C IOMOIIBIO SKOpA 2 M
maBatomero 6ys 3 Ha paccTosHHU L OT CTEeHKH IMIpOTEXHHYECKOTO coopyxeHus 18 (cMm. ¢ur.
3). Bxmoyalor cHCTeMy aBTOMaTHYeCKOTO TOPH3OHTAIBHOTO HNO3MLHOHHUPOBAHUS MOABHXHOTO
Oys 3 B TOUKY, HAXOIAUIYIOCA TOYHO Hajl skopeM 2. ONepaTop MOKAET KOMAH/B! Ha BKTIOUSHHE
THIPOJIOKATOpa C MepeKioyaeMoil paGoded 4acToToi 12 B OGLIYHEIN PEXHM M BBIIONHSIET
BCPTHKAIBHOE IBWXCHUE IIOABMKHOrO HOCHTENA 7 mojadedl KOMaHJ Ha BEpPTHKAIBHBIHA
ABHKATEINb 8 10 OOHapyKeHHs B 10JIe 3peHus 17 nedeKTa FTHAPOTEXHAIECKOTO coopyxeHnus 19.

Manee omepatop, mojaBas KOMaHIBI Ha IIOBOPOT IOABHXKHOTO HOCHTENS 7
COTTIaCOBAaHHOW Mapoi TIOPHU3OHTANIBHBIX IBIDKHTENEH 9 IOABMXKHOIO HOCHTENS 7 M Ha
BEPTHKATBHBIH IBIKHTENb 8, HABOIUT LIEHTD IO/ 3PEHHS [MAPOJIOKATOPA C IEPEKII0UuaeMoi
paGoyel yacToToif 12 Ha AeeKT ruAPOTEXHHIECKOro coopyxeHus 19.

3aTeM omepaTop NMepeKIoYaeT THAPOIOKATOP C MEPEKIFOIaeMOi paboueii gactoToii 12 B
PEXHM IOBBINIEHHOH pa3pelaromedl ciocoGHOCTH (TIPH TOM YIJIOBOE TONE THAPOJIOKATOpa
YMCHBIIACTCS, HO pa3peIlaomas CIoCOOHOCTb Ha MCCENyeMOi IOBEPXHOCTH yBETHYHBACTCS)
Al NCTAIBHOTO M3YYEHHS M PErHCTpalvi Ae(eKTa THAPOTEXHUYECKOrO COOpYXKEHHs 19 (cM.
¢ur. 4). Bcé Bpems uccnenoBanusnedekTa THIPOTEXHUYECKOTO COOpYXeHHS 19,cHcTeMbl
4BTOMATH'€CKOr0 TOPHU30HTANBHOTO NO3MIIHOHHPOBAHHUS IIaBatoIero Oys 3 B 3afaHHOM TOYKe

M aBTOMATHYECKOH YIJIOBOH CTalHMIM3alMH MOABIXHOTO HOCHTENsS 7 BOKPYT OCH TPOCOBOM
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JINHAM, COBMECTHO OOECIIeYMBAIOT 3aJaHHOE OIEPATOPOM IIPOCTPAHCTBEHHOE YTJIOBOE
TIONIOXKEHUE TONIA  3peHMS THUIPONOKATOpAa ¢ TMepeKmodaeMoii paboueit wacroToif 12,
IPOTHBOJACHCTBYS TEYEHHSM H HHBIM THAPOAMHAMHYECKHM IIOMEXaM, 4TO MO3BOJSIET HMETH
BBICOKYIO AETATH3ALMIO H300paeHus U Gojlee TOUHYIO IPUBA3KY H300PaXeHHs K 00BeKTy mpu
BBIIOJIHEHUH CHEMKH Ha IITyOUHE.

Takum o6pa3soM, 3asBIEHHOE YCTPOMCTBO i BHeIMHeH JIehEKTOCKOMUH TIOIBOHBIX
BEPTUKAILHBIX T'HPOTEXHAYECKHX COOPY)KEHHH 00€CIIeurBaeT 3a CYET CBOMX KOHCTPYKTHBHBIX
JJIEMEHTOB BBICOKYIO ACTAIM3ALMIO M300paXXeHHs! NPH BHIIONHEHUH CHEMKH Ha IIyOHHE W

Goee TOUHYIO NPUBS3KY U306pasKEHHS K 00BeKTy.



®opmyna uzobpereHns

YcrpodicTBO st BHemmHeH — Oe(EKTOCKONMM  MOABOAHEIX  BEPTHKAIBHBIX
THAPOTEXHUYIECKUX COOPYXKEHHH, COAEpKallee THAPONIOKATOP, OTIMYAIOMIEECS TEM, YTOOHO
COACPXXHT ITOCJICNOBATEIIBHOE TPOCOBOE COECOHHEHHME SKOpS, MOMBHXXKHOTO HOCHTENS U
nnapatowero Oys, co3nasas TPOCOBYIO JIHHHIO, IIPH 3TOM SKOPb M IUIaBAIONIHit Gyil pasMeIeHb!
Ha KOHIaX TPOCOBOH JIMHUH, a IIaBatoluii Oyl CHabKeH GII0KOM yIpaBleHHUs, aKKyMYJ IATOPHOM
Oarapecii,COTIaCOBaHHOM  mapodl  FOPH30OHTAJIbHBIX JBHDKUTEIEH,MONYJIEM  HaBHTAIlMH
DIOGANbHOH ~ CIYTHHKOBOH ~ CHCTEMBI  IIO3MIIHOHHPOBAHHS U anTeHHoH  Wi-Fi,
IpeAHa3HAYCHHOMUIA Nepeladd THAPOAKyCTHYECKOH WH(OpMAlMH onepaTtopy W NpHEMa OT
HETO YNPaBJIAIOIHNX KOMaH, IpHYEM aKKyMyIATOpHas GaTapes,MOAyJb HaBUIalMH ITI00aIbHOM
CIYTHUKOBOH CHCTEMBbI NO3HMIMOHHUPOBAHHA M aHTeHHaWi-FicoequHeHBI ¢ BxomamMu 6J10Ka
yIOpaBJIeHHs, a Iapa TOPHU3OHTAIBHBIX JBHXHTENEH OyscoelWHEeHAa C BBIXOZAMH OJIOKa
YIPaBJICHUS, IOABM)KHEIA HOCHTEIb YCTAHOBJICH HAa TPOCE C BO3MOXKHOCTBIO JBH)KEHHS IIO
TPOCOBOH JHHAM ¥ CHabXeH THAPOJIOKaTOpOM C IIepeKiiouaeMoii pabouell 4acTOTOH,
LEHTPAJILHBIM YIIpaBJISIOLIAM KOMIIBIOTEPOM, HHEPLHATbHORU3MEPHUTETHHOM
CHCTEMOM,BEPTHKAIBHBIM JBH)KHTENEM IS BEPTHKAIBHOTO JBHKCHUS TIOABIXKHOTO HOCHTENS U
COTJIaCOBAHHOM Iapoi TOPH3OHTANBHBIX [BHXKHTENEH, NpEIHA3HAYEHHBIX JUIS YIJIOBOIO
OPHEHTUPOBAHMS TIOJBHXHOIO HOCHTEIISI BOKPYT BEPTHKAIBHOM OCH TPOCOBOM JIMHHH, IIPH 3TOM
LEHTPaNbHbIH YIPaBIAIOIMA KOMIBIOTED BBIIONHEH C BO3MOXXHOCTHIO NPHHATHSA KOMAHI OT
6noka yNpaBneHHs depe3 MHOTOXWIBHBIH NOABOAHEIA KaGenb M BHIPaGOTKH KOMAHT
YOpaBJICHHA YE€PE3 COCAMHCHHBIE C HHM DJJCKTPHYESCKH BEPTHKAIBHBIA  BHXKHTEINb,
COTJIaCOBaHHYIO Iapy TOPH3OHTAIbHBIX ABHXKHTEJICH MNOABHXHOIO HOCHTENS, WHEPLHOHHYIO
H3MCPHTCIIEHYIO CHCTEMY M THAPOJIOKaTop C Mepexiodaemoit pabodedl 9acTOTOM, KOTOpBIH
TAKOKE COCANHEH 9€PE3 MHOTOXKHUIIbHBIA MOABOJHBIA Kabelb ¢ OJIOKOM YIpaBlICHHS U aHTEHHOMH
Wi-Fi.
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D NOCACAYHOIIME NOKYMEHThI YKa3aHbl B MPOAOIKCHUH

N «T» - Gonee No3auMA JOKYMEHT, ONyGNNKOBAHHBIH NOCAE AaThl IPHOPUTETA K
Ocobble KATErOPHH CChIIOMHBIX JOKYMEHTOB!

«A» - OKYMEHT, ONpeAenAtoLLMiz OGN YPOBEHD TEXHUKH NPHBECHHEIA /L1 NOHUMAHNA H30GPeTeHNA
(D - OKYMEHT, IPHBEIEHHBIN B eBPA3HACKOH 3asiBKe «X» - IOKYMEHT, UMEtOIIHil HanGoee GIM3KOE OTHOWIEHHE K NPEAMETY NOHCKa,
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"P" - JOKYMEHT, OnyOnNKOBaHHBIH 10 AaThl NOAA4H €BPa3HiCKoOH & TaMH Toll ke KaTempm;c ATCHTOM-GHANIOFOM
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