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OOBEKTOM HCCIIETOBAHUS SBIIIOTCS CLIOCOOBI BBIITOJIHEHHSI HCCIIEOBATENbCKUX,
OCMOTPOBBIX U IIOMCKOBBIX pabOT o Bo1oi. [Ipenmer rcciienoBanus — aBTOHOMHBIE
HeoOUTaeMble TIOJIBOJIHBIE aIIapaThl.

Llenpro mpoEKTa SABIIAETCS CO3JaHUE ABTOHOMHOI'O HEOOMTAEMOTrO IMOIBOJHOIO
anmnapata (AHITA) ns uccnenoBareabCKux, OCMOTPOBBIX U ITOUCKOBBIX PalboT.

CriekTp Hay4YHO-UCCIEI0BATENbCKHX 3aa4, BBIIOJHAEMbIX O] BOJIOM C KayKIbIM
rOJIOM YBEJINYMBAETCH.

B xoxe paboTsl Obul MpoBeAEH CpaBHUTENbHBIA aHanu3 kiaccoB AHIIA, B
pe3yabTaTe KOTOPOro ObLIO BBISIBIEHO, YTO CAMBIM MEPCIEKTUBHBIM SIBISIETCS JIETKHUMA
kiacc AHITA st mocTaBlIeHHBIX 33/1a4.

[Io mpoBenéHHOMY 0030py OTEUECTBEHHBIX M 3apyOEKHBIX aHAJIOIOB, CTAJO
BHJIHO, YTO OT€UYECTBEHHBIEC Pa3pabOTKU YCTYIAIOT 3apyOeKHbIM, TAKUM 00pa3oM Ha
OCHOBE MOJYUYEHHBIX JIaHHBIX COCTaBIICHBI TPEOOBAHUS K anmnapary, JJis BHIIOTHEHUS
ITOCTABJICHHBIX 33/1a4.

Pa3pabateiBaembiii  AHITA mnpencraBiasier co0oii MOIYJIBHOE YCTPOMCTBO,
cocrosiiiee U3 pyoKH, HOCOBOIO OTCEKa, OTCEKa aKKyMYJISITOPHO-KUCIIOTHBIX OaTapei
(AKB), orceka cucrembl u3Menenus miaBydectu (CUIL) u ABMKUTENBHO-PYIIEBOTO
komruiekca (JIPK).

bblmn M3roToBieHBI NMPOBEpPOYHBbIE CTeHAbl. Cpenu HUX CTEHA AJIA MPOBEPKH
MHEPUHUAIBHOU CUCTEMBI, CTeHT poBepku padborocrnocooHocT JIPK, AKDB, cuctemsr
M3MEHEHUS TUIaBydecTU. B pes3ynbTaTe CTEHAOBBIX HCHBITAHUS ObUIM MPOBEPEHBI
paboOThI OTCEKOB MO OTAEIBLHOCTH M COOpaH MEpPBbIN MPOTOTHUI anmnapara.

31 Momens cupoekThpoBaHa B mporpamme Autodesk Inventor Professional.

N3rotosiieH amnmapar ¢ moMOIIbI0 aJIUTUBHBIX TeXHOJOTHM 31 nieyatu (SLA u FDM).

COJIEP)KAHUE
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CITICOK COKPAILEHUN

AKDB — akkyMyIsTOpHO-KMCIIOTHBIEC OaTapen

AHITA — aBTOHOMHBIE HEOOUTAEMBbIE TIOJIBOJIHBIC AINIAPAThHI

BO3 — BcemupHas opranuzaius 3paBoOXpaHECHUS

JABHUI' MU — J{aIbHEBOCTOYHBIMN HAY4YHO-HUCCJIEA0BATEIIbCKUI
TUIPOMETEOPOJOTUUECKUN HHCTUTYT

JIPK — ABMXKUTENBHO PYJIEBOM KOMILICKC

NUNC — uHepuualbHO-U3MEPUTENIbHAS CUCTEMA

OOH — opranmzanust 00beTUHEHHBIX HAIUH

CHII — cucrteM U3MEHEHHS TIaBy4eCTH

CY — cucremsl ynpaBieHUs



BBE/IEHHE

HabmromaeTcs 3HaunTenbHoe 3arpssHenue ruapocdepst 3emnu. Madopmaris 06
yCYTyOJIeHHH COCTOSHUSI MUPOBOM aKBAaTOPUH MPEAOCTABISAETCS MHOTOYHCICHHBIMU
oT4eTaMu U HccienoBaHusMu yupexaeHuss BO3 u nporpammoit OOH mo
okpyxaromieit cpene (FOHEII). 3arpssnenue runpocdepsl MpOUCXOaUT B Pe3yIbTaThl
YEJIOBEUECKOW  JeATEIbHOCTH. TakuM o00pa3oM BO3HHMKAaeT HEO0OXOJAMMOCTh
MOHUTOPUHTAa W  MATPyJUPOBAHUS  BOJHBIX NIPOCTPaHCTB  (peku, 03¢Epa,
BOJOXPaHWINILA, MOPs, OKEAHBI).

[Touck u oOHapykeHHE MOJBOJHBIX OOBEKTOB MIPAaeT BAXKHYIO poiib B cdepe
[OJIBOJHBIX MCCJIEJOBAaHUI U BIIMSAET Ha Lenblid psag obmacteil. K Takum obnactsam
OTHOCUTCA  JKOJOTHUS, TPAHCIOPT, MOPCKOE XO34WCTBO U  0OE30MacHOCTb.
HccnenoBaHust TMOABOJIHBIX PECYPCOB, 3KOCUCTEM M TE€OJOTHYECKUX CTPYKTYp
MOMOTAIOT OIPENEIATh MECTA POXKACHUS MOJIE3HBIX UCKOMIAEMBIX, IOHUMATh BIUSHHE
YeJI0BEUECKOW AESATENBHOCTA HA MOPCKYIO CpeAy. DTO TAKKE IOMOTaeT B YCTPAHEHUH
BO3MOKHBIX YIpo3 Ul OKpY>Karollled Cpelibl, TAKMX Kak BHIOPOCHI HE(TH, Pa3JIMBbI
TOKCHUYHBIX BEIECTB.

KonuyectBo HedTe- u ra3omo0bIBarOMIMX CTaHIUMHA B MIeTb()OBON 30HE
yBenuuuBaercs. CreoBaTeNbHO MOSBISETCS 00JIblIee KOJIMYECTBO TPYOOIPOBOIOB,
KOTOpBIE HEOOXOIWMO OOCITYyXHBaTh M NATPyJUPOBaTh IS TNPEAOTBpAICHUS
YpEe3BbIYANHBIX CUTYaLUH.

UccnepoBanust B 00acTh reoOPU3UKUM U TEOJOTMU WIPAIOT BAaXKHYK POJb B
oOecrieueHnr O€30MACHOCTHM W TMOHUMAHUM HCTOPUM  PA3BUTHUS  IUIAHETHI.
HccnenoBanusi MO3BOJIAIOT YYEHBIM TMOHSATH SBOJIOIHI0 MOPCKHX OacceilHOB,
(dopMupOBaHNE TOPHBIX CTPYKTYpP, MarMaTHUECKUe W TEKTOHMYECKHE TPOIIECCHI, a
TaK)K€ TEOJIOTUYECKYI0 MCTOPUIO KOHKPETHBIX MOPCKHUX pPErHoHOB. Taxoke
UCCJIEIOBAHUS B ATOM cepe MOMOraroT MPOrHO3UPOBATH 3€MJICTPSICEHUS U IIyHaMH,
MI03BOJISISI TOATOTOBUTHCS K BO3MOKHOM CTUXHH.

PazBuTtne Bcex cdep HAyYHO-TEXHMUECKHUX 3ajady 3a IIOCIEJHEE BpeMs,

HCO6XOI[I/IMO HarjsiAHoC yBCIMYCHUC CIIpOCa.



Takum 00pa3oM CTAaHOBHUTCS BUIHO, YTO CIEKTP HAyYHO-TEXHUYECKUX PalOT,
BBITIOJIHSIEMBIX TIOJ] BOJOW, C KaXJbIM TOoAoM yBenuwumBaercs. Cpeam Hauboiee
aKTyaJbHBIX 33]1a4 BBIJEISIETCS UCCIIEJOBAHUE BOIHBIX POCTPAHCTB, 0OHAPYKEHHE U
U3y4YEeHHUE MOJBOAHBIX IPUPOJAHBIX OOBEKTOB, BHIMIOJHEHUE 3a/1a4 B 00JIaCTH MOPCKOM
reojorul U reou3mKd, a Takxke oOcienoBaHue U OOCTY)KMBaHUE IOABOTHOU
uHppacTpyKTyphl. Takxke BHITONHEHHS TPEOYIOT pabOThI, CBSI3aHHBIE C 00eCTIeYeHUEM
MOJIBOAHON O€30MaCHOCTH.

Jlo HemaBHEro BpPEMEHM TMOJABIISIONIEE YWCIO BBIMICTIEPEYUCICHHBIX 3a]1a4
BBITIOJIHSJIOCh Y€JIOBEKOM (BOJI0JIa3bl, JalBEphl), a TaKKe C HCIOIb30BaHUEM
YIOPaBJISIEMBIX OINEPAaTOPOM pOOOTOB (TENEYNpaBIII€Mble amnmnaparbl, MPUBSI3HbIC
CUCTEMBI). YYacTHE YEJIOBEKa COMPSIKEHO ¢ PUCKAMMU JUTsl )KU3HH U 3JI0POBBS, a TAKXKE
HE MO3BOJISIET MPOBOJUTH JJIUTENIbHbIE PabOThl (0T 8 4YacoB), pabOThI B CHJIBHO
3arpsiI3HEHHBIX aKBATOPUSAX U Ha OOJIBIION rTyOuHE.

Hcnonb3oBaHre TeNeynpaBiIsieMbIX CHUCTEM HMEET OrpaHMYEHHUS MO JIJIMHE
Ka0enb-Tpoca, a Takxke TpeOyeT MOCTOSHHOTO KOHTPOJISI U COITPOBOKIEHHUS OIepaTopa
JUTSL  BBIMIOJHEHHWS MapIIPyTHOTO 3amajaHus. TakuMm o0pa3oM, BO3HUKAET
HEOOXOUMOCTh BBITIOJIHEHUS BCETO CIIEKTpa HAyYHO-TEXHUYECKUX 3a7a4 B
ABTOHOMHOM PEXKHUME C MUHHMAaJIbHBIM y4acTHEM orepaTopa (BIOOp MapIIpyTHOIO
3aJlaHusl, IEPUOIUYECKOE TTOJTyUSHHE MOJIE3HbIX TAHHBIX).

Cpenu CyIIECTBYIOUIUX COBPEMEHHBIX POOOTOTEXHUUYECKUX CPEACTB s
pEIIeHHs TTOCTABJICHHBIX 337]a4 B aBTOHOMHOM DPEXKHUME HanOoJiee MepCreKTUBHBIMU
SBJISIFOTCSL aBTOHOMHBIE HeoOuTaeMble TonaBoaHbie ammapatel (AHITA). AHITA
Ha3bIBAIOTCS POOOTU3UPOBAHHBIE CUCTEMBI, 00IaAat0NIMe TOpIea000pa3Hol (popmoit
KOpIyca W JaTYMKOBBIM KOMIUIEKCOM JUIsi OOECIeYeHUs HaBUTAIlUU TIOJl BOJOU
(TUIPONIOKATOPBI, TUPOCKOIIBI, akcenepomeTpbl, GPS) u cOopa moje3HbIX JaHHBIX
(Temmiepatypa, COJIEHOCTb, MyTHOCTb BO/IbI, pelibed aHA).

[{enpto mpoeKTa ABISIETCS CO3/IaHNE AaBTOHOMHOTO HEOOMTAeMOro armmapara s,
UCCJIeI0BATENBCKUX, TOMCKOBBIX U OCMOTPOBBIX PaldoT.

ITocTaBnennas ICJIb ITPOCKTA JOCTUTACTCs CICAYIOIMIMMU 3a/[a4aMu:



1. PaccMOTpeTh M TNPOAHAIM3UPOBATH CYIIECTBYIOIINE OTEYCCTBEHHBIC M
3apyOeKHBIC aHAJIOTH.

2. O0OCHOBaTh  I1EJIECOOOPA3HOCTh M MPUMEHUMOCTh  TEXHHYECKOTO

peIICHUS.

BbIpaboTaTh KOHIIENT CHCTEMBI.

CHpoeKTHPOBATh CUCTEMY.

N3roToBUTH IPOTOTHIL.

o 0 bk~ W

[IpoBecTu nojyHaTypHbIE U HATYPHbBIC UCTIBITAHUS.
1. TEOPETUYECKAA YACTb
1.1. O630p OTEUECTBEHHBIX U 3apYOEKHBIX aHATIOTOB
Cornacao I'OCT P 56960-2016 AHITA nensitcs Ha IE€rKUe, CPETHUE U TSHKENBIE.
Jlerkue AHITA pabGotaroT Ha oJHOM 3apsiae OaTapeu B cpeanem 10 10 yacos, 4To
ABJISIETCSI JOCTATOYHBIM JJIA BBINOJHEHHUS TMOCTABJIECHHBIX 3a1ad. [IpemmyiiectBom
JTAHHOTO KJIacca amnmaparoB sIBJISETCS UX MOOWJIBHOCTD, 3a CUET Majioi Macchl (10 50
Kkr) u rabapuroB. Taxxe nérkue AHIIA mo cpaBHEHHIO C CPEAHUMH M TSKEIBIMU
0o0Jiee MPOCThI B U3TOTOBJIECHUH U SKCILTyaTalluu.

Taxkum oGpazom, AHITA nerkoro kmacca siBIsiIOTCS HamOosiee d()PeKTUBHBIM
TEXHUYECKUM CPEJICTBOM JUIsl pEUIEHUS] TTOCTABJICHHBIX HAyYHO-HCCIIE0BATENbCKUX,
MOMCKOBBIX, OCMOTPOBBIX U CIIEHHUAJIBHBIX 33]1a4.

Kiacc nérkux AHITA B Poccun n Mupe npeacraBiieH MPOKOW HOMEHKIIATYPOU
uzaenuid. Takum oOpa3oM HEOOXOAUMO COCTaBUTh Psii KPUTEPUEB, KOTOPHIMH JOKEH
obOnagaTh ammapar, 4TOObI BBIMOJIHATH MOCTaBICHHBIE 3a1auu. YTOOBI yCTPOMCTBO
MOTJIO TPEOJ0JEeBaTh PA3HOTO pojAa MPEMATCTBUS OHO JOKHO oOjagaTth 6-1o
cTeneHsMu cBoOOAbl. BaxkapiMu akTopamu A1 yIOOHOW SKCIUTyaTalldy armapara
ABJISIFOTCS MaJible radapuThl U Majas Macca. To ecTh amnmapaT JoJIeH BeCUuTh 10 S50 Kr.
Kopnyc anmapara g0 300x30 cm (mymHa X quametp kopryca). [Tose3Hoit GpyHKIme
anmapara SBJSETCS. €ro MOJYJIbHOCTb, YTO IMO3BOJISIET OBICTPO yCTpPaHATh
TEXHUYECKYI0 MpoOsieMy, CMEHUB CIIOMAaHHBIN MOJYJIb, @ TaK)Xe aJallTUPOBaTh OHO

YCTPOMCTBO MO/ pa3IMuHbIC 3aa4H.



JIsist BBIMOJIHEHUS MTOCTABJICHHBIX 33]a4 MUHUMAJIBHOW TITyOMHOM MOTpY>KEHHS
anmapara Oyner 100 m. Drta rinyOuHa SBISETCS KPUTUYECKOM AJI MOTPY>KEHUS
aKBaJAHTHCTA, JIAJIbIIE MOTPYKAThCs OMACHO.

[TomBosSE UTOTH BCErO BBIIECKA3aHHOTO ammapar JOJDKEH MMETh CIEAYIOIIUe

XapaKTEPUCTUKHU:

— BpeMs aBTOHOMHOM paboThI OT 4 4acoB;
— pasmepsl anmmapara 300x30 cM (uirHa X THaMeTp KopITyca);
— HaJMYHE MIECTH CTeneHeil cBo0o kI (3 mocTynaTenbHbIe: ABMKEHNE IO MapIILy,
Jary u riryouHe; 3 BpamiaTelbHbIe: TOBOPOT MO KYpCy, KpeHy u auddepeHTy);
— MOJYJbHOCTb;
— mMacca 10 50 kr;
— riyouna norpyxenus ot 100 m.
1.1.1 AHITA GAVIA
ABTOHOMHBIN HeoOUTaeMbIi MOABOAHBIN annapata GAVIA co3gaH ucianackoi
¢upmoit Hafmynd. Gavia AUV. ['naBHOM 0COOEHHOCTHIO TAaHHOTO anmapara siBJIseTcs
€ro MOJYJIbHOCTh, KOTOpasi TO3BOJISIET coOMpaTh KOH(UTypaluu arrmaparta IMoj
KOKIYIO 3aladyy MHAUBUAYaJbHO. TakuMm oOpa3zoM yBenuuuBaeTcsi 3((HEKTUBHOCTH
pabot. Ha pucynke 1 mpencrasiiensl Heckonbko KoHburypanuii AHITA GAVIA.
OCHOBHBIM MOJYJIEM aIapara sBJII€TCS MOJYJb CBS3M U ynpaBieHus. B HEM
pacrnoyiaraeTcsi LIEHTPaJbHBIM  KOMIIBIOTEp, OOOpYJOBAaHMEM A TMeperayu
uHpopmaIuu Ha pacctossHun. O00pyI0BaHUE CBSI3U B c€0s BKIIIOUAET: OECIIPOBOIHYIO
cetb  Wi-Fi, npoBomnyto cetb Ethernet, cnyTHukoByro cBsi3b «Mpuamymy»,
TUAPOAKYCTUYECKYIO CBSA3b (UCIIONB3YETCS aKyCTUYEeCKasi CUCTeMa U3 MOJEMOB).
JlaHHBI MOIYyJIb COAEPKUT KOMIUIEKC JaTYUKOB [UJISl ONpENEICHUs JaBJICHMUS,
TEMIIEPATyphl, IJIECKTPUUECKON MPOBOJUMOCTH, 3BYKOBBIX XapaKTEPUCTHUK BOJHOMU
Cpezbl 1 MOPCKOIO JTHA.
Barapeiinblit MOAYJIb CiTyX)aIui 175 SHeproodecneueHus anmnapara. OH COCTOUT
Li-Ion akkymyssTopoB. 3amac xoja ammapara HampsMyl 3aBHCHT OT COOpaHHOM

koH(purypamuu. [Ipu yBenrmdeHnn KOMMYECTBO OTCEKOB ¢ OaTapesiMi YBEIIMUUBACTCS



3amac xoja ammapata. [Ipy MUHUMAalIbHOM Harpy3ke ammapar crocoOeH BBINOJIHSAThH
MMOCTAaBJICHHBIC 3a/1a4W HA PACCTOSIHUU B 45 KUJIOMETPOB, Ha CKopocTH 1.53 m/c.

JIBMKUTENBHBIA MOJAYJIb MUMEET KOMIUIEKC JABWKHUTEIbHO-PYJIEBBIX cucTeM. B
KauyeCTBE JBUTATEIbHONU YCTAHOBKHU UCIOJIb3YETCS AJIEKTPOIBUTaTE b TPEOHOTO THIIA.
HesaBucuMele pyJieBble yCTPOMCTBA OTBEYAIOT 3a YINPABIECHUE KPEHOM, KypcoM U
nuddepeHToM.

Amnmapat B cOope Bbl MOXKETE BUIETh HA PUCYHKE 2.

[ToaBOSI UTOTH MOKHO BBIJIETTUTH CJIEIYIONTUE TUTFOCHI U MUHYCHI armapara:
ITmrocer:

- MOJYJBHOCTh KOHCTPYKIMH (BO3MOXHOCTh WHJMBHIYyaJIbHOM COOPKH IO
KaXXTyI0 MUCCHIO);

- BBICOKasi aBTOHOMHOCTH (710 144);

- ryouna norpysxkenus 10 1000;

- BBICOKas CKOPOCTh nepemertenus (no 14,8 km/4);

- Haymmuue moayieit Wi-Fi u Ethernet;

- 6 cTeneHeil cBOOOABI ISl MEPEMEILEHUS 1 MAHEBPUPOBAHUSI.

Munycsr:

- HEBO3MOKHOCTb NMPUOOPETEHUs, SIKCILUTyaTallui U TEXHUYECKOHN MOAIEPKKU Ha
teppuropun PO

- Oombiras croumocts (800 0009).

1.1.2 AHITA Remus 100M

AHITA Remus 100M — »To ManmoraGapuTHBIN amnmapaT u3 cemeiictBa Remus.
Pazpaborano B CIIA Oxeanorpaduyeckum MHCTUTYTOM B Bypac-Xoyn (cepuiinoe
npou3BojicTBO kommnanuu Hydroid).

Anmapara o0jagaeT MOAYJBbHOW KOHCTPYKIIMEH, YTO IO3BOJISIET MOAOUPATH
JATYMKOBOE OCHAILEHHWE T0J KOHKPETHYI0 3ajady. K cTaHmapTHBIM JaT4uKam,
KOTOpPbIE MOKHO YCTaHOBHUTb, OTHOCSITCA NATYMKW TEMIIEpaTypbl, MPOBOAUMOCTH,
JaBICHUS BOJbBI, a TakXKe THUAPOJIIOKATOphl OOKOBOro o0630pa. HMcmonb3ys
JIOTIOJIHUTENIbHBIE OJIOKM MOKHO PacCHIMPUTh HOMEHKIIATypy HaTdukoB. JloOaButcs

WHEpIMalibHas cucremMa HaBuranuu, wmoayias GPS, akycrtuueckuii mojuewm,



JIBYXUYaCTOTHBIA THAPOIOKATOP OOKOBOro 0030pa, JaTYMK MYTHOCTU U PACCEUBAHUSA
ceera.Ha pucyHke 3 nmpeacraBiieH cam ammapar.

K mrocam 1 MuHycam armapara MOKHO OTHECTH:

[Lirocsr:
- Mauble rabapuTthl (198 x 20);
- majas macca (36);
- MOJYJBHOCTB;
- 6 cremneHeil cBOOOBI ISl TEPEMEIIEHUST 1 MAaHEBPUPOBAHU.
Munycsr:
- BBICOKas LICHA;
- HEBO3MOKHOCTh MPUOOPETEHUs, SKCILUTyaTallui U TEXHUYECKOMN MOIJIEPKKU Ha
teppuropun PO.
1.1.3 AHIIA Bluefin-9

AHITA Bluefin-9 — 53710 wMmamorobaputHsle anmaparta, pa3paboTaHHBIN
kommanuen General Dynamics. Anmapat Becut 70 kr ripu anune 240 cM u AuameTpe
kopnyca 24 cm. Kopmyc anmapara ocHaméH pyykamu sl nepenoca. Koncrpykuus
Bluefin-9 ue sBiseTcss MOIYIBHOIA.

Ha Gopty anmapaTa yCTaHOBJIEHBI THAPOJIOKATOPHI OOKOBOTO 0030pa ¢ MOJHBIM
3aXBaTOM OaTHUMETPHUH, 3BYKOBOM NAaTUYMK CKOPOCTH, a TAKXKE€ KaMmepa C BBICOKUM
paspenienueM. J{ns cOopa maHHBIX 00 OKpYy»XKaroiled Cpelie yCTAaHOBJICHBI JAaTYUKH
MYTHOCTH, TEMIIEPATyphl, aBjieHUs: Boabl. Ha OOpTy ammapara yCTaHOBJIEH MOJYJIb
GPS u unHepimoHHO-U3MepUTENIbHAs cUCTEMA (TUPOCKOI, AKCEIEPOMETP), KOTOPHIE
MIOMOTalOT aNMnapaTry OPUEHTUPOBATHCS B IPOCTPAHCTRBE.

AnmapaT MOXeT Morpyxarbcsi Ha riayOuny go 200 M. Anmapar pa3BUBaeT
ckopocth 10 11,1 kM/4. Anmapar cmocobeH paboTaTh Ha MPOTSKEHUU 8 YACOB MPHU
CpeaHel CKOPOCTH MEePEABUKECHUS B 5,6 KM/4. AHTCHHBI CBSI3M aliapaTa BHIBEICHBI B
pyOky. JlJ1s1 cBs3M amnmapar ucnoib3yeT 6ecrpoBoiHyto ceTh Wi-Fi 1 TpOBOJIHYIO CETh
Ethernet. AnmapaTt npencraBieH Ha pUCyHKe 4.

K mrocam u MHHYCaM aIlrnapara MOXHO OTHCCTHU:

[ mrocwr:
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- BBICOKasi aBTOHOMHOCTH (/10 8 4acoB);
- BBICOKAasi CKOPOCTh miepemerenus (5,6 km/49);
- Oospias riryouHa nmorpysxenus (1o 200);
- 6 cTenieHeit cBOOOABI ISl EpPEMEIEHUS 1 MAaHEBPUPOBAHUSI.
MunycsI:
- OTCYTCTBHE MOJYJIbBHOCTU KOHCTPYKIIUU
- HEBO3MOKHOCTH MPUOOPETEHNUS, IKCIUTyaTAIlIH U TEXHUYECKOM
IOJIJIEPKKHU HA TeppuTOopun PD.
1.1.4 AHIIA Solo-Trec

AHIIA Solo-Trec — »to nérkuii annapar, pa3padoTanusiii komnanuend Bluefin
Robotics. [Toctpoen B CILIA, ciymien Ha Boay B 2009.

Amnmnapar UCIoJIb3yeT U3MEHEHHUE TeMIIEpaTyphl 3a OOPTOM AJisl BbIpaOaThIBaHUsI
SHEPrUM OKeaHa. ODHEprusi coOupaeTrcss ¢ MOMOUIbI0 MaTepHaioB ¢ (ha30BbIM
epexoaoM, KoTopble cofep:karca B 10 BHemHuX TpyOkax. Korja anmapat BCribIBaeT
Ha TIOBEPXHOCTb, MAaTepuaj IUIABUTCS M PACUIMPSETCS, a KOrJa OIyCKaeTcs Ha
rIIyOMHY, TJI€ TEMIIEpaTypbl BOJbI HUXKE, MaTepual 3aTBepleBacT U cxumaercs. [lpu
paciMpeH’H BOCKa MOBBIIIAETCS IaBJIEHUE Macia, XpaHsIIerocst BHyTpu TpyoOok. ITo
Macjo NEPUOJUYECKU MPUBOIUT B JCUCTBUE TMAPABINYECKHIA JBUTATENb, KOTOPBINA
BbIpA0aThIBAET AJIEKTPOIHEPTUIO U MOJA3APSKAET aKKyMYJISITOpbl ycTpoiicTBa. Takue
nepenajbl TEMIepaTyp AOCTUTAOTCS TOCPEICTBOM MOTPYKEHUS anmnapar Ha riTyOuHy
B 300 M. Takum oOpa3om anmnapart o0ecrneynBaeT BO3MOXHOCTb HEMMPEPBHIBHOW padOThI
no 3 Henenb. be3 monzapsaku akkymyJssiTopa XBaraeT Ha 8 4acoB. Anmapar
MPEJICTABIICH HA PUCYHKE 3.

[ToaBOAS UTOTM MOKHO BBIJIETUTH CJIEIYIOUIUE TUTFOCHI U MUHYCHI amnmapara:
ILirocsr:

- MOJYJIbHOCTb;

- Manbie rabaputsl (198 x 20);

- CKOPOCTbh MEPEABUKEHUS 5,56 KM/U;
- OousbIiasi aBBTOHOMHOCTH (8 4);

- JTanbHOCTH INTaBaHus 0koj0 100 KMm;
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- MakcuMaibHas riryouna norpyxenus 500 m;

- 6 cremneHeil cBOOOIBI ISl TEpEMEILIEHUsI 1 MAaHEBPUPOBAHU.

Munycsr:
- He cepuiiHBIM oOpaszenm (m3rotoBieH | ammapaT B Hay4HO-
UCCIIeI0BATEIBCKUX TENSX);
- HEBO3MOXXHOCTh  MPHUOOpPETEHHUs, OKCIUTyaTalldkd U  TEXHUYECKOU

MIOAACP/KKU Ha TeppuTopun PO.

PCBYJII)TaTBI CpPaBHHUTCIBHOTI'O 0630pa AHAJIOI'OB IIPUBCACHLI B Ta6HI/IHe I.

Ta6muna 1 — CpaBHutenbHbIi 0030p AHITA

Haspan | Pasmep | Macc | Moay | ABrono | I'myOun | KomumuectBo | Bo3moknocts | LleHa,
ue bl a, JBHOC | MHOCTh a IPOU3BENEHH | MCIIOIb30BaH k$
anmapar | (miMHa KT Th (Ha MOTPYy XK BIX us Ha
a X OJIHOM | €HHS, M | PK3EMIUISIPOB | TEPPUTOPUHU
JIAAMET 3apse), PO
p), ™ 9
AHITIA
317x20 | 60-80 + 6onee 7 | mo 1000 >300 - 800
GAVIA
Remus 250 —
160x19 36 +- mo 10 mo 100 Oxomno 200 -
100M 500
Bluefin- | 241,8x2
70 - 1o 8 1o 200 >250 - 400
9 3,8
Solo-
198x20 84 +- o 8 o 500 1 - 550
Trec

B pe3yIbTaTe MMPOBCACHMA CPABHUTCIIBHOI'O aHAJIN3a OBLIO BBIABJICHO, YTO OJJHHUM
M3 CaMbIX IECPCIICKTUBHBIX AHITA JJIA BBIIIOJTHCHUA IIOCTABJIICHHBIX 3ada4 SABJIACTCA

armapar GAVIA. Mcnonp30BaHue 3TOrO ammapara IpeaoCTaBISIET IOJIb30BATENSAM

MHOXecTBO  mpeumyiiectB. GAVIA  oOnamaer  BBICOKUMH  IMOKa3aTeNIsIMU

MAaHCBPCHHOCTH MW CKOPOCTH IICPCMCIICHUS. HpI/I OTOM HaJIN4YHC HIPIpOKOﬁ
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HOMEHKJIaTypbl OTCEKOB IIO3BOJIIET HCMOJb30BaTh Aarmapar JUisl PELICHHsS BCEX
MOCTaBJICHHBIX 3a/1a4 MakcuMaibHO 3 dextuBHO. Ho nucnonszoBanue AHITA GAVIA
HE nojjepx uBaerca Ha Teppuropun PO, kak u octanbHbiX. [lo3TOMY OBLTIO IPUHATO
penienue papadotarb coocTBeHHbI AHITA /1t mocTaBlieHHBIX 3a/1a4.
1.2 [leneBast ayauTOpUs
[ToTpebutensiMu JaHHOTO YCTPOHCTBA MOTYT CTaTh:
— Hedre- u ra30100bIBarOINE KOMIAHUH.
— Kommanuu, 3aHuMarommecs: KopablieCTpOEHUEM H MOPEXOJICTBOM.
— HayuHo-uccrnenoBaTeabCKie HHCTUTYTHI.
— BozmooxpaHHbIe OpraHU3ALMH.
— CityxO0bl 10 IPEJOTBPAILCHUIO YPE3BbIUANHBIX CUTYaIHi.

Paccmotpu noapoOHee noapoOHee Kax10€ HalpaBiIeHHE:

1.2.1 Hedre- u razogo0bIBaromire KOMIIAHUH.

Poccust o6majmaer 3HAYMTENBHBIMM 3allacaMM IOJIE3HBIX HMCKOMAEMbIX B
wenbdosoii 30He. Ilnomans menbGpoBol 30HBI COCTABISET CBBILE 6 MIH. KM,
Kpynueitmunmu  onepatopamMu  JIMIEH3UOHHBIX ydacTKoB siBisitoTcss [TAO  «HK
«PocuedTh» 1 ITAO «I"a3mpom», KOTOPBIE YKE UCIOJIB3YIOT MIEIb()OBYIO 30HY NS
OOBIYN PECYPCOB.

Pa3Benka, o0OyCTpOHWCTBO ¥  OKCIUIyaTalusi MOPCKHX  MECTOPOXKICHHIMA
COMPOBOXKIAIOTCS CTPOUTEIBCTBOM KPYIHBIX OOBEKTOB (IOOBIBarOUIMX MIaTHOpM,
HEQTSAHBIX M Ta30BbIX TEPMHHAJIOB, TPYOONPOBOJIOB), YTO MPEICTABISAET CEPHE3HYIO
OMAaCHOCTH JIJIS1 OKPY>KAOIIEN SKOCUCTEMBI. B CBSI3H C ’TUM KOMIIAHUH B COOTBETCTBUU
C JIMLEH3UOHHBIMU 0053aTE€IBCTBAMM JIOJDKHBI BBIMOJIHATH TOJIHBIM  KOMIUIEKC
reo0Joropa3BeIouHbIX padoT B 3a/1eCTBOBAHHBIX aKBATOPHUSIX.

KoHTposib 32 TEKyIIMM COCTOSSHUEM 30HBI BOKPYT CTaHI[MU, U IPOJOKEHHBIX
TpyOOIPOBOAOB, OBICTpOE OOHApYKEHHE MECTa YTEUKW U €€ JUKBUIALUS MOXKET
ocymecTBasATbes ¢ nomouipto AHITA. UcnonszoBanne AHITA no3BosinT yBenuunuTh

3(1)(1)€KTI/IBHOCTB BBIITIOJIHCEHUS ITIOCTABJICHHBIX 3a1a4.
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1.2.2 KoMmmanuu, 3aHUMAaIOIIHECs: KOPaOIECTPOCHUEM U MOPEXOICTBOM.

AHIIA Moxet ObITh HCIOIB30BaH AJII HEIPEPHIBHOTO MOHUTOPUHTA COCTOSTHUS
mw1aTGpopM, MOPCKUX HEPTEIPOBOJOB U JAPYTUX MOPCKUX KOHCTPYKIMMA. DTO BaKHO
ISt oOecTieueHrs uxX 0e30MacHOM IKCITyaTallui U MPEAOTBPAIEHUS YpE3BhIYANHBIX
CUTYaLUH.

Taxoke pazpabaTbhiBaeMblil anmapat MOKET ObITh UCIIOJIB30BaH VISl PETYIISIPHOTO
o0clieIoBaHusl MTOABOAHOM YAaCTH CYJIOB U MOPCKUX KOHCTPYKLHM. DTO MO3BOJISAET
BBISIBJISITH KOPPO3HIO, IOBPEKICHHS U U3HOC HA MOJBOJHBIX TOBEPXHOCTAX CYAOB, YTO
BaYKHO JIJIs1 OTIEPATUBHOTO pearupoOBaHUs U TIJIAHUPOBAHMS HEOOXOAMMBIX PEMOHTHBIX
paoborT.

AHITA moryT moMoub B BBISIBIEHUHU ACPEKTOB, KOPPO3HUH, MOBPEKIACHUN U
M3HOCA Ha MOJIBOJIHBIX MIOBEPXHOCTAX CYJIOB, YTO MTO3BOJISIET ONIEPATUBHO PEarupoBaTh
Y IJIAHUPOBATh HEOOXOAUMBIE PEMOHTHBIE PaOOTHI.

1.2.3 Hay4HO-HCCIIE10BATENBCKUE HHCTUTYTHI.

UcnonszoBanne AHIIA B Hay4yHO-HCCIIENOBATEIBbCKUX UEIAX SBISETCS
NEPCIEKTUBHBIM HAIMPABJICHUEM, TOCKOJbKY IO3BOJIET 3HAYUTEIBHO PACIIUPUTH
BO3MOXXHOCTH U3Y4YEHHUS TMOJBOJHBIX OOBEKTOB. Ammaparbl MOTYT 0€30MacHO
(GYHKIITMOHUPOBATH B YCJIOBUSX, KOTOPHIEC OMACHBI JIJI YEJIOBEKA, TAKUX KakK OOJIbIIOE
JaBJICHUE, HU3KWE TeMmmeparypsl W Japyrue. bmaromaps 3ToMy, OHU CIOCOOHBI
cOOUpATH IIEHHBIC TAHHBIC O YKU3HU Ha OOJIBIITUX ITyOMHAX U TPOTHO3UPOBATH ITyHAMHU
Ha OCHOBE OOHApPYKEHUS TPEIIMH U APYTHX MPU3HAKOB.

Kpome Toro, ucnonp3zoBanue AHITA mo3Bonser moOBBICUTH 3(PHEKTUBHOCTH
MIPOBOJIMMBIX MCCJIEOBAaHUN U PabOT 3a CUET BHICOKOM TOYHOCTH M CKOPOCTH 3a00pa
JAHHBIX. OJTO TIO3BOJISIET CYIIECTBEHHO VYIYUYIIUTh MPOLECCHl HCCIIEIOBAHMUS,
obecrnieunBas 0oJsiee AeTAIbHBIN U HAASKHBIN aHAIN3 00OBEKTOB U SIBJICHUN B MOPCKOM
cpexne.

1.2.4 BogooxpaHHbIE€ OpraHU3alnH.

AHITA MoryT HCHONB30BaThCS MJis BBITIOJHEHUS 3ajad, HAMpaBICHHBIX Ha
oOecrieueHre 3amuThl OKPYXKaromen cpeapl U Onocgepsl, KOHTPOJIS KaueCTBa BOJIBI B

3al0OBEJHUKAX M KOHTPOJA 3a 3arpsA3HeHusMM BOAOEMOB. [laTpymmpoBanue
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onpenen€HHbIX 00JIacTeld MOMOXET OMNEPATHUBHO pearupoBaTh Ha 3arps3HEHUs, a
TaK>X€ CIIPOTHO3UPOBATH COCTOSIHUE MOPCKOU CPEBI.

denepanbHOE AareHTCTBO BOJHBIX pecypcoB Poccum, mon ropucaukuuen
MuHKCcTEepCcTBA TNPUPOAHBIX pecypcoB U 3kosiorun Poccuiickon dDenepanuu,
o0ecIeunBaeT OCYIIECTBICHUE TOCYIapCTBEHHBIX (PYHKIMN M ympaBiieHue B chepe
BOJHBIX pecypcoB. OAHON M3 OCHOBHBIX 33/1a4 OpraHU3alUU SIBJISETCS MPOBEICHUE
MEpPOIPUATAA N0 PALMOHAIBHOMY HCIIOJIb30BAaHUIO, BOCCTAHOBIICHUIO M OXPaHE
BOJHBIX OOBEKTOB.

CornacHo nocranosienuto [ IpaBurenbctBa Poccutickoit @enepaunn ot 16 nroHs
2004 roma Ne 282 "O06 yTBepkaeHun noyioxkeHus o denepaasbHOM areHTCTBE BOJHBIX
pecypcoB”, OHO OCYILIECTBISIET CBOK JEATEIBHOCTh HANPAMYIO WM 4YEpe3 CBOU
TEPPUTOPUAIIBHBIE OPTaHbl U MOJIBEAOMCTBEHHBIE OPTaHU3AIMN B COTPYIHUYECTBE C
IpyruMu  peAepaibHbIMM ~ OpraHaMUd  UCIOJHUTEIBLHOM  BJIACTH, OpraHaMu
UCIIOJIHUTENLHOM BilacTu cyOBnekToB Poccuiickoit denepaiuu, opraHaMu MECTHOTO
caMOyIIpaBJieHHUs, OOIIECTBEHHBIMU OOBETUHEHUSIMU U UHBIMU OPTaHU3AIUSIMU.

Takum 06pa3zom, pazpabaTbiBaeMbIii aBTOHOMHBIN HEOOUTAEMBIil armapaT MOKET
OBITh MPUMEHEH ISl BHITIOJIHEHUS PAOOT MO KOHTPOJIIO COCTOSIHHS BOJOEMOB, Ha
TEPPUTOPUH KOTOPBIX JEHUCTBYIOT BBINIEYNOMAHYThIE oOpranu3anuu. CoriacHo
TaHHBIM  (penepanbHON  CIy»)OBbl TIO THAPOMETEOPOJIOTHHM W MOHUTOPHUHTY
oKkpyXxatoieid cpenbl B Poccun (QyHKIMOHUPYIOT 17 HaydyHO-HCCIEIOBATEIbCKUX
YUpEXKACHUM, KOTOpblE MOTYyT OBITb 3aWHTEPECOBAaHbI B pa3pabaTbiBaeMOM
yctporictBe, Takue JIBHUI'MU, CuOupckuii  peruoHaibHBIA  HAY4YHO-
UCCIICIOBATEIILCKUI THAPOMETEOPOIOTHYCCKUI HHCTUTYT U Apyrue [7].

1.2.5 Cnyx0bl 110 IPEOTBPAIICHUIO YPE3BHIYANHBIX CUTYAITH.

Pa3pabarbiBaeMblil anmapaT MOKET ObITh HMCIOJB30BAH B Cily4yae aBapUUHBIX
CUTyalluid 1Ji1 OOHapyKEHUsS KOHKPETHOTO HCTOYHUKa MpoOJieMbl, HE MOJBepras
KU3HU aKBAJAHTMCTOB OMACHOCTH.

Takum oOpazom, AHIIA MoryT BHOCHTH OOJIBIION BKJIaa B oOecreueHue
0€30macHOCTH TP MPOBEICHUHA TYMAaHUTAPHBIX, CIIACATEIBHBIX U MHPOTBOPUYECKHUX

omepanuii U omepauui cuil OBICTPOro pa3BepThIBAaHUS B KPU3UCHBIX 30Hax. Ha
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opunmanbHoM caiite HaluoHanbHOM TEXHOJIOTMYECKOM  MHMUIIMATHBBI CTaBUTCS
3ajaya “o0ecreynTh  HAIMOHAJIbHYIO O€30MacHOCTh, KAauyeCTBO JKU3HM JIOZCH,
pa3BUTHE OTpaciiell HOBOTO TEXHOJIOTMYECKOro ykiaaa”. PaspabaTeiBacMblil anmapar
MOJKET CTaTh OJIHUM U3 PEIICHUN TPOOIEMBI.
®denepanbHOE areHTCTBO BOJHBIX pecypcoB Poccun oTBedaer 3a omnoBelleHne
Y JINKBUIAIMIO HETATUBHOTO BO3/IEUCTBUS TUAPOIOTHUYECKUX IPUPOIHBIX SIBJIEHUN. B
JUKBUJALMK YPE3BbIYAWHBIX CUTyaluii npuHumaror ywdactue MUC Poccun,
«IKOCITAC» (AO «llentp aBapuiiHO-crIacaTENbHBIX U AKOJIOTUYECKUX OTEepaliuiiy ),
pervoHanbHble cay>k061 MUC. Bce BblenepeunciaeHHble OpraHu3aluu SBISIOTCS
MOTEHIMATBHBIMHU OJIb30BATESIMU pa3padaTbIBAEMOTI0 ammapara.
1.3 BeiBoj 110 pazaeny
2. [IPAKTUYECKASA YACTb
2.1 Pa3zpaboTka 00IIero Buaa 1 KOMIIOHOBKH U3IENUS
2.1.1 DcKu3HBIN TPOEKT
K pa3pabateiBacMoMy ammapaTy MNpPEIbsSBISIOTCS CIEIYIOUIME OCHOBHBIE
TpeOOBaHMUS:
— I'e€pPMETUYHOCTH;
— BO3MOXHOCTh cOOpa JaHHBIX 00 OKpyXKaromieil cpeae, TakuX Kak
TeMIIepaTypa,MyTHOCTh, CONEHOCTh, PH BOABI;
— IPOCTOTa CITYCKOMOABEMHBIX OIEpaluid, TO €CThb Mallble Trab0apuThl |
BO3MOKHOCTb 3aITyCKa OJIHM YEJIOBEKOM;
— MOJYJIbHOCTh JIJI1 BO3MOXXHOCTH U3MEHEHUsI KOH(UTypaIluy arapara;
— o0ecneueHre aBTOHOMHOI HaBUTAILUH.
Ha ocHOBe moOCTaBIEHHBIX TEXHUYECKUX 3a7ad ObLJIM COCTaBJIEHBI OCHOBHBIC
KOHCTPYKTHBHBIE 33JIa4u:
— 00ecneyuTh repMEeTUYHOCTh KOHCTPYKITUH;
— pa3paboTaTh KOMIIOHOBKY CUCTEMBbI U3MeHeHus maBydectu (CUID);
— pa3paboTaTh KOMIIOHOBKY JABMXXHUTENbHO-pyJeBoro komiiekca (IPK);
— pa3paboTaTh KOMIIOHOBKY IIOJIE3HOM HArpy3ku (JATYMKOBOTO KOMILJIEKCA,

WCIIOJIHUTEJIbHBIE YCTPOMCTBA U JIp.);
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— 00ecneyuTh MPOCTOTY MPOKJIAJIKH KT'YyTOB BHYTPH ariapara.

3D mojaenu anmapara nIpeacTaBlIeHbl Ha pUCYHKaxX 6-7.

2.1.2 Pa3paboTka kopiryca

Kopnyc annapara npeacrapiser co00il MOTUIPONUICHOBYIO TPYOy TOJIIUHOM
10mM, gumamerpom 110mm. OOTekaTenn ¢ NEPEXOJHUKH  BBIIOJHEHBI U3
dorononumepHoil cMoibl. ['epmeTH3amus amnmapata OCyIIECTBISETCS MOCPEICTBOM
YCTaHOBKH B JIETAISX paauanbHbIX yImoTHUTENbHBIX Kojel [[OCT 9833-73 pa3mepa
082 088 25 (cMm. puc ).

Kopnyc pyOku BBIMOSHEH M3 MOJMIPONUICHOBOW TPYyObl TONIIMHOW 5 MM,
nuameTpoM 65 mm. B doTomonumepHbie o0TeKaTeN BCTABISIOTCS YIUIOTHUTEIbHBIC
koneita ['OCT 9833-73 pasmepa 058-062-25. OOTekarenu W TMEPEXOTHUKH
buKCHPYIOTCA K KOPITYCy BUHTamu (cM puc 9).

2.1.3 Pa3paboTka ABMKUTEIBHO-PYJIEBOTO KOpITyCca

JIBrxutenbHO-pyneBoi koMiuieke ([IPK) siBiasieTcst oMHUM M3 OCHOBHBIX Y3JI0B
amnmapara. B xaduecTBe MapuieBOro ABUTATENs MPEACTABIECH KOJJIEKTOPHBIA MOTOP C
PEIYKTOPOM. DTOT OTCEK COCTOMT M3 JBYX YACTEH: OTCEKA PYJEBBIX MAIIMHON U
oTceka MapieBoro japuratens. OcHoBHasi kommnoHoBka JIPK mnpeacraBieHa Ha
pucyHke 10.

2.1.3.1 Pa3paboTka IBMKUTEIBHOTO KOMILIEKCA

B kauectBe MapiieBoro aBuratensi ObLT BbIOpaH KOJIIEKTOPHBINA JBUTATENb C
PELYKTOPOM.

Baxxno oOecreynTs TrepMETUYHOCTh KOHCTPYKIIUH, TOATOMY OBLJIO TPHUHSITO
pEeIIeHre UCT0Ib30BaTh MAarHUTHYIO My(PTY JUIsl TIepe/lauy BpaIllCHHs C ABUTATEIS Ha
BaJl rpeOHOrO BUHTA.

MarauTtHbie My(QThI OBIBAIOT pailaibHbIC U TOPIIEBBIC. B TOpIIEBO MarHUTHOU
My(dTe cuiia PUTSHKEHUS MEXAY MOTyMy(pTaMU HalpaBJICHbBI MapauieIbHO BajiaM, Ha
KOTOpbIE OHU HAJEThI, YTO CIIOCOOCTBYET COCKaIb3bIBaHUIO ¢ Baja. B paamanbHOU
MarHuTHOW My(Te CHUITbI KOMIIEHCUPYIOTCS, TaK KaK OHHM MPOTHBOHAMPABIICHBI JAPYT
npyry. Takxke cuiia IpUTSDKEHHE paAualibHOM My(Thl OOJbIIE, YeM TOPLEBOM MpuU

OJIMHAKOBBIX Tabapurax My¢pT. Cuia ClHemeHus paguanbHON My(Thl COCTABIAET
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300H, a TopueBoit — 216H. Ha pucynke 11 npencrasiiena paguainbHas MarHUTHas
MydTa, KOTOpasi UCIIOIB3YETCS B MPOTOTHIIE.
2.1.3.2 Pa3zpaboTka pyJIeBOro KOMILIEKCa

B  kadecTBe AaKTUBHBIX NOAPYJIMBAIONIUX  YCTPOWCTB  HMCHOJIb3YIOTC
HarneyaTaHHble JeTald. Pynu npuBoAsSTCAS B JIBWXKEHHE cepBoaBuraressiMa Ha 180
rpagxycoB servo DS3230. 1151 KOMIAKTHOTO PACIIONIOAKEHUSI KOMIUIEKTYIOIMUX OBLIO
MIPUHATO PELICHUE HCIONb30BaTh IMIECTEPEHYATYIO Mepenady. Tak Kak I[OBOPOT
aKTUBHBIX PYJIEBbIX TMOBepxHocTed Ha 180 rpaaycoB HE HyXeH, ObLIO MPHUHSITO
pelIeHre OrpaHuYuThCA MOBOpOTOM Ha 80 rpagycoB. s 3Toro ObutM pa3paboTaHbI
IIECTEPHU C COOTHOIICHUEM IMepenaroyHoro uucia 2.25 k 1. Takum o00pazom,
BpamieHue asurarens 180 rpamycoB mpeoOpasyeTcss moBopoToM pyJsei Ha 80
IpaJlyCoB. BaJbl pesiel (PUKCUpPYETCsl B LIECTEPEHKAX C MOMOIIbIO KBaIPaTHOTO Ma3a.

YroObl o00OecneunTh TE€PMETHYHBIA BBIXOJA Baja A pyJed HeoOXOIUMBbI
PE3MHOBBIE YIUIOTHUTEIBHBIE KOJIbIIa. UTOOBI MX pa3MeCTUTh B KopItyce pazpaboTaHa
JieTalb, B KOTOPYIO OyyT BKJIAJbIBaThCS KoJiblia. Cama JaeTanb OyJeT BKIEUBATHCS B
MOJIMTIPONMIICHOBYIO TpyOy. Takum 00pa3oM MOXHO JOCTHYb TE€PMETHUYHOCTH
KOHCTPYKIMU. 3D MOJi€J1b 3TOT0 y3Ji1a MOYKHO YBUJETh Ha PUCYHKE 12.

2.1.4 Pa3zpaboTKa cUCTEMbl U3MEHEHUS TJIaBy4eCTU

OnHYMM W3 KITIOYEBBIX Y3JI0B amnmapara SBISIETCS OTCEK CUCTEMbl M3MEHEHUS
maBydectu (CUIT). Ilomumo camMoii cucTEMbl H3MEHEHHUSI JIABYYECTH B ’TOM OTCEKE
pacrojaraeTcsi MpoUecCcopHas Iiata ¢ YNpaBJSIIOMIUM KOHTpoJuiepoM. Takxke 31ech
pacroJiaraeTcs 1aTYuK aaBieHus. KoMImoHOBKa 3TOro 0Tceka n300pakeHa Ha PUCYHKE
13.

Cucrema nsmenenus miasydectu (CUII), npencraBiieHHON B BUE 3aMOJHIEMOM
OaJITaCTHOM EMKOCTH, KOTOpasi B CBOIO ouepeb paboTaeT Mo IINPUILIEBOMY IPUHIIUITY.
CymMmapnast €MKOCTh wmmpuioB coctaBisier 150 wmu. [loaBMXHBIA MEXaHHU3M
MPEACTABIISIET COOOM TpamenenIaabHblii BUHT U TailKy, KOTopas MyTEM BparieHUs
CEpBOJIBUTaTeNsl MEPEMEIAeTCs M yBJIEKaeT 3a MOPIIHM UWiuHApa (cM. puc. 14).

Takum oOpazom OanmnacTHble EMKOCTH HAMOJHIIOTCS 3a00pTHOM BOJOW mpu
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HEO0OXOIUMOCTH MOTPYKEHUS WA IIPU HEOOXOIMMOCTH BCIUIBITUSL BEIOPACKIBAET BOTY
3a 6opT. Bogo3abopHble KaHabBI pacnoiaraloTcs mo 6okaM anmnapara.

Bb110 IpUHSATO pellieHrne UCIO0Ib30BaTh JJIsl OTpaHUYEHUs padOThl CEPBONPUBOIA
MEXaHUYEeCKHE KOHIEBbIE TaTYUKU. TAKON CIIOCOO MOMOraeT 00eCieUnTh HaJIeKHOCTh
cpabaTbiBaHus cucTeMbl. KOHIIEBUKY pacmlojiararoTCs Ha CIIeUaabHOM Tuiatdopme, K
KOTOPOH TaKk»Xe KPEmUThCs MpolieccopHas miara (cM. puc. 15)

JUist obecrniedeHHsT COOCHOCTM M IMPOYHOCTH B KOHCTPYKUHUIO J0OaBIIEHBI
HAIpPaBJISIONIUME Bajbl, KOTOpble (UKCUPYIOTCA B KpaWHUX JAETANSAX MPU MOMOIIU
BUHTOB U JIBICOK Ha Bajax.

B mepexonHuKke pacmoioX)eH repMoBBOJ, Kabeiab U3 KOTOPOro HIET B pyoOKy, a
TaKKe pa3paboTaHHas IMepexojiHas TedarHas riata (cM. puc.16). AHamoruyHbIe
IUJIaThl PACIIONOKEHBI BO BCEX OTCEKax JUIisi yao0CTBa SKCIUTyaTallid, a WMEHHO
MIPOKJIAJIKH JKTyTOB BHYTPH ammapara.

B xonme pabotel Oblia pa3paboTaHa MpPOIECCOpHAs IulaTa, Ha KOTOPOM
pacrojaraercsi yNnpaBJSIFOIINA KOHTPOJUIEP, WHEPIHOHHO-U3MEPUTENIbHAS CHCTEMA
(MNC) u nonwmxkaromue mpeodpazoarenu (cm. puc. 17). K mpomeccopHoii miare
MOJKJIIOYAETCS] JAaTYMK JABJICHHS, C IIOMOIIBIO KOTOPOTO MOXHO OTCJIEKUBAThH
TIIyOMHY TOorpy)eHus. Takke uepes MepexoTHUKH K IUIATe MOAKIIOYAI0TCS OCTATLHBIC
JATYUKH, IBUTATEIN U POYNE UCTIOTHUTEIHHBIC MEXAaHU3MBI.

2.1.5 Pa3paboTka oTceka aKKyMyJIITOPHBIX OaTapei

B xose paGoThI OBIJIO pacCUUTAHO PHEPTONOTPEOICHHE, B PE3YIHTATE YET0 OBLIO
BBISIBJICHO, YTO JJIsl OecnpephIBHON paboThl B TeueHuu 6 yacoB Ha 20% MoOITHOCTH
HeoOxonumo 24 Gatapeun 18650 tuna Li-lon. OnHoM M3 OCHOBHBIX UIEH yCTpOHCTBA
SBJISIETCS. MOJYJBHOCTh, TMOA3TOMY OBLIO TPHUHATO pelieHHe pa3padboTarh OJOKU
akkymyJnstopubix Oartapeit (AKB) (cm. puc. 18) 4S3P (OykBa S yka3biBaeT Ha
KOJIMYECTBO TIOCIIEI0OBATEIbHO COSIMHEHHBIX Oartapeir, a P —  mapamiensHO
COCIMHEHHBIX ), KOTOPbIE MOXHO OyJEeT MOJKII0YaTh MapajuIeIbHO ISl YBEIUUCHUS
eMkocTH. B pesynbrare, obiiee HanpsbkeHue cOopku u Bcero moayiis AKB moxer

nocturath 16,8 B. EMkocTh akkymynsaTopoB — 2850 MA *u.
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Taxke B Kaxaol cOopke mmeercs miara BMS - ycTpoicTBO ajis KOHTPOJIS
COCTOSIHMS OaTapen W TPENOTBpAIlCHHs] € padOoThl B HEMITATHOM pexkume. BMS
CIEAUT 332 OCHOBHBIMHU MapamMeTpaMu JIMTUEBOIO aKKyMyJsITOpa — TEMIIEpATypoul U
HanpspkeHueM. EciM olMH M3 HUX BBIXOJUT 3a JOMYCTUMBIE MpEebl, OaTapes
OTKJIIOYaeTcss OT mnorpedurtens. Takum oOpasom, miara BMS npenorBpamiaer
riyookuit paspsia, nepesaps wim neperpes AKb.

CoenuHenue akKyMyJIATOPHBIX OaTapeil IpOMCXOIUT KaK NPy MOMOIIN TOYEYHOM
CBApPKH C HCIIOJIb30BAHUEM HUKEJIEBOM JICHTBI, TAK U MOCPEACTBOM MallKh MPOBOIOB.
Ha pucynkax 19-21 npuBenena uHcTpykius mo coopke konpurypamuu 4S3P.

Otcexk AKDB coctout u3 2 cbopok 4S3P. COOpKH MOAKITIOYAKOTCS APYT IAPYTY C
MOMOIIBIO pa3pabOTaHHBIX TMEYATHBIX IUIaT. B pa3phiB mMUTaHUs LENU pa3MeElIEéH
TePKOH, I 3KCTPEHHOrO BBIKIIIOUEHHMs anmnapaT. CHapyXu KopIyca BCTaBIISETCA
KJIFOY ¢ MarHUTOM, KOTOPBIN 3aMbIkaeT repkoH. Orcexk AKD mnipenicraBiieH Ha pUCyHKe
22.

2.1.6 Pa3paboTka oTCEKa TaTYUKOB

JI7ist pacnosiosKeHus TaTYUKOB PACTIONOKEH KPOHIITEHH, B KOTOPHINA OHU OyIyT
BKJIEUBaThCA. TakuM crmocoOOM MOXHO 00€CHedYuTh FepMETUYHOCTh YCTPOWCTBA U
BBIBECTU YYBCTBUTEIBHBI KOHIIBI AAaTYUKOB 3a OOpT ammapara. Takxke pa3zpaboran
oOTeKkarenb, KOTOPbIM 3alIUTUT JATYUKH IPU BO3MOXKHOM CTOJIKHOBEHUHU (CM. pHC.
23). Pa3zpaboTaH KpOHIUTEWH AJI KpEIJIEHUs IaT JJid AaT4ukoB MyTHocTH, PH un
COJICHOCTH BOJBI.

B xozme paboThl Haj MPOEKTOM CIPOESKTHUPOBaHA MEpEeXojHas IjaTa AaTYUKOB,

yT0OBI 00ECTIEYUTh yA00HYI0 MPOKIIAJIKY KryTa. [1naTa nokasana Ha pucyHke 24.

2.1.7 Pa3zpabotka pyoku
Py6ka — 310 otcek cBsizu. Curnan Wi-Fi u GPS depe3 Bogy He UAET, TOITOMY
HE0OXOJMMO WX BBIHECTH HaBepx. Ha meuatHo# 1urate pacmoiiokeH mMonyiib GPS,
MUKPOKOHTPOJIIEp ¢ Kamepod u micro SD kaproit. UToObl KaMepa MOTrJia CHUMATh
OKPY’KaIOIIlyl0 Cpely IIOCTaBjieHa IUIacTMHA W3 akpwia. [{nsg obOecnedeHwus

IrCPMCTHUYHOCTH MCK/Y CTCKJIIOM H KprHIKOﬁ HaxoauTCsa PE3MHOBOC YIUIOTHHUTCIIBHOC
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koo 'OCT 9833-73 pasmepa 037-041-25 Yepe3 repMoOBBOJ B OTCEK BBIBEACHA
antenHa Wi-Fi. PyOka u3o0Opaxena Ha pucyHke 25.
2.1.8 BeiBoBI IO pazneny

B xone npoekrta pa3paboTaH aBTOHOMHBIE HEOOMTAEMbIH MOJBOAHBINA ammapar
JUIA WCCIIENOBATENbCKUX, TMOUCKOBBIX M OCMOTPOBBIX paboT. PaspabarbiBaemoe
YCTPONCTBO COCTOUT U3 CIEAYIOIIUX COOPOYHBIX Y3JI0B: HOCOBOM OTCEK, OTCEKa
AKKyMYJSITOPHBIX OaTapeid, CHCTEMbl W3MEHEHHS IUIABYYECTH, JIBHIKUTEIBHO-
pyJieBOro Kkomruiekca u pyoku. OHUM U3 OCHOBHBIX IUIIOCOB ammapara siBIseTCs: €ro
MOJYJIBHOCTb, KOTOPasl IMO3BOJISIET MEHATh KOMIIOHOBKY I10J] OIIPENEIEHHYIO 3a1ady.
Anmnapat OCHaIlleH MOJTyJieM CBs3U 1o ceTtu Wi-Fi 115 moanepkuBaHus cBsizu. Takxe
Ha OopTy ammapata ycTtaHoBieH Monyiab GPS u wuHepruaibHO-M3MEpUTETHHOU
cuctemoit (MUC), cocrosimieil U3 rupockona M aKCeIepoMETpa, IJsl ONpeneseHus
MOJIOKEHUSI B mpocTpaHcTBe. [IpenycmMoTpen nepexoaHuk Ha micro SD kapTy A
3anucu AaHHbIX. Taxke pa3paboTaHO MPUIOKEHUE AJIS MPEJOCTaBICHUS MOJHOU
nH(popmanuu 00 YCTPONCTBE MOJIB30BATENIO M IS 3aJaHUs MHUCCHM U APYTHX
apameTpOB.

Arnmapat umeeT cleAyoIui NPUHIUI paboThI:

1. VcrpoiictBo cmyckaroT Ha Boay. Amnmapat uepe3 GPS omnpenenser cBoé
MECTOIOJIOKEHHUE.

2. Omneparop 3amaét muccuio (3amaércst o0macTh, B KOTOPYIO ammapar JOJDKEeH
EPEMECTHUTh, 3a0aETCs 11eJIb MPUOBIBAaHUS B 00J1aCTH)

3. Amnmapar nosrydaer HHPOPMAIMIO O MUCCUU U MPOKJIABIBAET ITyTh MUCCHUHU.

4. AHITA norpyxkaercs | OTHPABISIETCS IO MPOJIOKEHHOW TPAEKTOPUHU.
YCTpOHCTBO BCIUIBIBAET 4YEpE3 MPOMEXYTKH BPEMEHHM Ha IOBEPXHOCTbH IS
KOPPEKTHUPOBKM MapuipyTta uepe3 GPS.

5. Ilocne BBIMONHEHUS] MHMCCHM ammnapaT MMOAHUMAETCS Ha MOBEPXHOCTh H
OTMpaBIACT JaHHbIE O pe3yibTaTax muccuu no Wi-Fi. Jlaneme ammapar

OTIIPABJIACTCA B MECTO CITYCKa HAa BOOY.
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2.2 IIpotoTunupoBaHue

B pesynbrare pabGoThl ObUT CO3MaH TIEPBBIA MPOTOTHI ABTOHOMHOTO

HEOOMTaeMOT0 IMOJIBOTHOTO armapara (cM. puc. 26).
2.2.1 3D-nevarn

[TopaBnstomas yacTh pazpabOTaHHBIX JeTaneil Oblja U3rOTOBJIEHA C MOMOIIBIO
aaaUTUBHBIX TexHosoruid 3D meuaru. Jleramu, KoTopble TpeOOBAIM TMOBBIIIICHHBIC
TpeOoOBaHUSI K OOECIEUECHHI0 TEePMETUYHOCTU OBUIM HM3TrOTOBJICHBI C TOMOIIBIO
TexHoJorui ¢otononumepHort SLA neyatu. OctanbHble AeTalu ObLINM W3TOTOBIICHBI
C IIOMOIIBID TEXHOJIOTUHM 3KCTPY3UOHHOUW mneyatu FDM. Ilpumepsl M3roTOBICHHBIX
4acTe MpeCTaBICHBI HA PUCYHKE 27.

3AKJIIOUEHUE

B xoze paboThl Hal MPOEKTOM OBLIM BBIMOIHEHBI CAEAYIOIINE 3a/1a4u:

— [IpoBeneH aHanM3 COBPEMEHHOI'O YPOBHS PA3BUTHUSl OTCYECTBEHHBIX U
3apyOeHbIX aBTOHOMHBIX HEOOMTAEMBIX allllapaToB (B Xo0j/€ 0030pa aHAJIOroB ObLI
COCTAaBJICH CIIMCOK TpeOOBaHMI K pazpabaTbiBaeMOMYy ammapary)

— Pa3paboran koHient yctpoiicTBa (NPUHATO pEIIeHHEe pa3paboTarh
moayabHbIil AHITA nérkoro knacca).

— Pazpabotan npoTtotun (pa3paboTaHHBIN anmapat COCTOUT U3 CIAEAYIOUTUX
cOOPOYHBIX y3JI0B: pyOKa, HOCOBOW OTCEK, OTCEK aKKyMyJIsITOpHBIX Oatapeit (AKD),
oTcek cucteMbl u3meHeHus miapyyectd (CUIT) u qBuxuTeIbHO-PYIEBOM KOMILIEKC
(APK)).

— [IpoBeneHbI CTEHI0BBIC U TTOJTYHATYPHBIE UCTIBITaHUSI (B X0/ UCTIBITAHUM

MPOBEPEeHA PabOTOCTIOCOOHOCTh pa3pabOTaHHBIX PEIICHUN).
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Pucynok 28 — Kyap xoj Ha o6ako ¢ GpoTo- v BUjeoMaTepruaiaMu

IMTPUJIOXEHUE b
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Pucynok 2 — AHITA «GAVIA»
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Pucynok 3 — AHITA Remus 100M
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Pucynok 4 — AHIIA Bluefin-9

Pucynok 5 — AHIIA Solo-Trec
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Pucynok 6 — 3D moaens AHITA ¢ npoyHbIM KOpITycom

Py6ka 1
HocoBolt oTcek
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Pucynox 7 — Komnonoska AHITA

Pucynok 8 — B3pbIB cxema KopIryca arnrmapara
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Pucynok 9 — B3psIB cxema kopiyca pyOku

Pucynok 10 — Kommnonoska JIPK

1 - [paiiBep mapiueBoro nuratenis; 2 - KoanekTopHbIit MOTOp C peayKTOPOM;
3 - CepBoaBuratenb; 4 - Paboune pyseBbie MIOBEPXHOCTH;

5 -I'pe6noit BuHT; 6 -Hacamox
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Pucynok 11 — PaguanbHas MarautHas Mypra

PucyHnok 12 — Otcek pysieBbIX MalIMHOK
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Pucynok 13 — Otcex CUII
1 - KonueBoit gatuuk; 2 - Hnpuusr; 3 - [lopuixu;
4 - JIuHeWHBIN NoAMUITHUK; 5 - CepBOJIBUTaTElb;
6 - [lepexoanas miaTa asurareneit; 7 - [IponeccopHas miara;

8 - 'epmoBBOI.

Pucynoxk 15 — Pacnoio’keHrne MeXaHMYECKUX KOHIIEBBIX JATUYNKOB
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Pucynox 18 — Cbopxka orcexka AKb
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Pucynok 19 — Cbopxka Gatapeit nist koHpurypanuu 4S3P
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Pucynok 21 — Cxema naiiku coopku 4S3P

Pucynoxk 22 — Cbopxka orcexka AKb
1 - [lepexoanas mara JaT4uKoB; 2 - KpoHIITeHbI 471 OaTapeek;
3 - AkkymynaropHas coopka u3 Li-lon 6arapeit 18650; 4 - BMS mnara;

5 - Kirou; 6 - [leuarnas nnata; 7 - I'epkon; 8 - [lepexoaauk

Pucynoxk 23 — HocoBoii oTcek

1 - latuuk Temnepatypsl; 2 - TDS-metp; 3 - JlaTuuk MyTHOCTH;
4 - PH-metp; 5 - O06tekarens; 6 - [1nata natunkos; 7 - KpoHmiTeiin miat

*D-!“ ”‘B ﬂ ]

i
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Pucynok 24 — KomMyTanmoHHas miaTta JaTYuKOB

Pucynok 25 — KomrionoBka pyOku
1 - MuxkpoxkoHTposuiep ¢ kamepoit; 2 - GPS monyns; 3 - [Tnara;
4 - T'epmoBBOJ; 5 - AkpuiioBoe cTekiio; 6 - KpoHmreitn pyOku;

7 - IIlprmwxuMHOE KOJIBIO

Pucynok 27 — M3rotoBiaeHHbIE YaCTH
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