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3AOAYA 1: MHnumnaTmnea okeaHndeckmux obcepsaTtopuii: NpubpexHbin Pioneer Array —
nepemeLLeHne Komnnekca HabniaeH1s 3a okeaHoM, C Lenblo uccrnegoBaHui u cbopa

OaHHbIX

3AJAYA 2: SMART kabenb ana HabnoaeHust 3a okeaHoOM
3AL0AYA 3: M3ydeHne aKoCcMCTEM U COXpPaHEHWe BUOOB

LWtpadHblie 6annbi:
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Ob6wasn nHdopmauus

[aHHbIN OOKYMEHT ABNAETCA OCHOBHbLIM perfnameHToM Kkateropum Scout PernoHanbHbIxX
COpPEBHOBaHUI MO NoaBoAHoON poboToTexHunke 2024 Bo BnagueocTtoke. Kak pervoHanbHble
opraHusaTopbl Bcepoccuincknx copeBHOBaHU Mbl MMEEM MNpaBO aganTMpoBaTh Npasuna
COCTA3aHUA B HalleM pernoHe nof Hawux Y4acTHWKOB. VIMEHHO Ha OCHOBaHWW 3TOrO
OOKyMeHTa, a He Bcepoccunckoro pernameHnTa Scout, 6yayT npoxoguTb COpeBHOBaHUA. [1ns
y4yacTua B kaTeropumn Scout y4aCTHUKM JOIDKHbI 3aperncTpmpoBaThCs Mo CCbIMKe.

[aTa copesHoBaHui: 14 anpens 2024

MecTto npoBeaeHusi: MAQY «Jlnuen Ne176» ( yn. HosorogHss 4.20\2, r. HoBocnbupck)

KonuyecTBo y4yacTHMKOB B KOMaHAe: 2-3 yenoseka

CopeBHOBaHUs COCTOAT U3 ABYX YacTeu:
e KomaHaHbI nucT - 20 6annoB
e BbinonHeHne noaBoaHbIX 3agaHun B 6accenHe - 190 6annoB

KomaHagHbIn nuct

KomaHAHbIV NIUCT HYXXeH, YToObl AaTb CyAbAM KpaTKoe npeacTaBrieHme o KoMaHae u ee
annapate. KomaHaHbIN NUCT [ormkeH ObiTb pa3meLLeH Ha ogHou cTpaHuue A4, npegocTtaBneH
B ¢dopmate PDF un umeTtb pasmep meHee 2 MbB. KpuTtepum oOLEHKM HaxoaaTcA B
3aKpeneHHbIX pannax Ha cTpaHuue MeponpuUATUSA.

B komaHaHOM nnucTe aosmkHa ObiTb NpeacTaBneHa cnegyowas MHopMaums:

O komaHpae

HasBaHue opraHusaumm, KOTopyto NpeacTaBnaeT KoMaHaa;
lopoa, pernon;
Nctopusa ydactma B OaHHOM KOHKypce (ecnu ectb). Ecnn HeT, TO HanucaTb, 4TO
HOBWYKM.

e doTorpadusa komaHabl ¢ nognuckto (Pamunua Mima, knacc, ponbe B komaHge v ap.). Ha
GOTO LOMKHbI BbITh BCE YNEHbI KOMaHAbI.

O THNA

HasBaHue annapaTta, ecnu ecTb;

CtommocTb annapata (CymmMa KOMMNEeKTYLWmMX);

Pasmep 1 macca annapara;

KonnyectBo 4acoB, nOTpayeHHbIX Y4YaCTHMKAMU KOMaHAbl Ha pa3paboTky,
N3roToBneHune n coopky pobora;

lMonesHaqa Harpy3ka;

KauvecTtBeHHOe ¢hoTo poboTa.

KomaHgHbI nucT Heobxoaumo oTnpaBuTb Ha noyTy svetlasha0220@mail.ru go 10 anpens
2024 roga, BKNIOYNTESBLHO.



https://forms.yandex.ru/u/65d0730090fa7b499fc40274/
https://forms.yandex.ru/u/65d0730090fa7b499fc40274/
mailto:svetlasha0220@mail.ru
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e [[@aBbaputbl THIMA gomkHbl N03BONATL eMy pa3mellaTtbes B Ky6 30x30x30 cm.
e K macce annapara HeT TpebGoBaHUN.
e Ha annapate He p[omMKHO ObITb 6aTtape UWNUM aKKyMynsiTOPOB.

Hanps:keHne nutaHuAa pob6oTa He AOMKHO npeBbiwaTtb 15B. MakcumanbHbIN TOK
He JOoJKeH npeBbiwatb 10A.

e Ha annapate He [OMmKHbl OblTb yCTaHOBNEHbI AeTanu (OCTpble, Komnwowue
npeameTbl, OrofieHHbIe NpoBoAda U T.M.), KOTOpble MOryT HaHeCTU Bpen 6accenHy unu
YrneHam KOMaHAbl.

e He ponyckaeTca Hanuume kamep Ha annaparte

B cny4vyae HeCOOTBeTCTBUA annapata yKa3aHHbIM Tpe6OBaHI/IF|M OH He 6y/:|,eT gonyueH K
BbIMOJTHEHNIO MUCCUWN 00 YCTpaHEeHUA BCeX 3amMeyaHun.

BbinonHeHne noaBoAHbIX 3aaHnNn

JlereHpa

Kak 1 B npoLunom rogy Tpu 3agavm copeBHoBaTenbHon mmccumn B 2024 rogy NOCBsLWEHbI
peleHnto 3af4ad akTyanbHblX B pamkax [ecAtunetusa Hayk o6 okeaHe B WHTepecax
yctonumsoro passutus (2021 -2030). Bam npegctont BbINONHUTL paboTbl MO yBENUYEHUIO
"mo6anbHoM cuctembl HabnaeHM 3a OkeaHOM A0 3aLUTbl U BOCCTAHOBIIEHUS 9KOCUCTEM U
OnopasHoobpasns u cbopa AaHHbIX B OKeaHe AN peleHus npobnem KnumaTudeckmx
N3MEHEHWIA.

B pamkax muccumm aToro roga Bam NnpeacTouT NpoBecTn paboTy No AUarHOCTMKE CUCTEMBbI
cbopa gaHHbIX B OKeaHe, BbINOMHWUTL paboTbl N0 pa3MeLLeHnio NOABOAHOro kaberns, NpoBecTy
BOCCTaHOBUTENbHbIE paboTbl HA KOPanioBoM pude, BbINOMHUB NepecagKy HOBbIX KOpansoB
N BbineunB GonbHble KOpannbl C MOMOLLbIO NPoOMOTMKOB. Bce 3agaHuMs COpeBHOBaHWM
COCTaBMEHbl HA OCHOBE CYLLECTBYIOLLMX UCCreaoBaTenbCKMX NPOEKTOB U 3a4ad, B KOTOPbIX
NCNonb3yTCsa NoasoAaHblIe poboThl Unn pa3paboTkm B 06r1actv NnogBoOAHON POBOTOTEXHMKMN.

CrtaHuusa

CraHumsa npegctaenget cobon cton u 2-3 CTyna, pacnonioXeHHbIX NpubnmnanTensHo B 1
meTpe oT GaccenHa. bacceH nmeet pasmepbl: 3,05 meTtpa B guametpe mn 0,76 meTtpa
rny6uHbl (https://bestway-store.ru/catalog/1392/42578/). Nunot moxeT cMOTpeTb B BOAY BO
BPeEMS BbINOMHEHUsT Muccun. Tun 6accenHa MOXeT ObiTb M3MEHEH B 3aBUCMMOCTM OT
nnoLwiagkn. YcnoBuss MoryT OblTb M3MEHEHbI HE MeHee YeM 3a Tpu AHA A0 Hayana
copeBHoBaHuUn. O60 BCeX U3MEHEHMSIX OpraHn3aTopbl NPONHAOPMUPYIOT YHaCTHUKOB, €Cnun
Takue 6yayT.

BpeMﬂ BbIMNOJIHEHUA MUCCUNIN

Kaxxgon komaHge 6yaet gaHo 2 NonbiTkW A5 BbINOSIHEHUS MUCCUMK (COBOKYMHOCTb
NoABOAHbIX 3aaHWU) ONIMTENBHOCTBIO 15 MUHYT Kaxxaas.
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Kaxxgast nonbITKa COCTOUT U3 TPeX YacTel:
e pa3BepTbiBaHMEe 000pyoOBaHMS Ha CTaHUMW, MOArOTOBKA K BbIMOSHEHMIO
MUCCUM - 3 MUHYTbI
® BbLINOMHEHNe Mmuccum - 10 MUHYT
e “cBepTbiBaHMe” 06opyaoBaHusl, 0OCBOOOXOEHME CTaHUMN - 2 MUHYTbI

B no6o MOMEHT BO BpeMs BbINOMHEHUSA MUCCUWN Bbl MOXETE M3BMeKaTb CBOW annapart
Ha MOBEPXHOCTb AN PerynupoBKW MMaByyeCTW, WU3MEHEHUS MOMEe3HOW Harpysku unu
yCTpaHeHusa Henonagok. Bpems BbinonHeHus mmuccun npu atom HE ocTaHaBnuBaetcs, a
npogokaeTt UATK.

Cyaobs MOXeT OCTaHOBUTb BPeMSI U 3aBEPLUMTL MOMbITKY AOCPOYHO, €Criv BUOMUT, YTO
npobnema c annapatoM He MOXeT ObiTb pelleHa YCUNUAMU KOMaHAbl UM C NMOMOLLbIO
BoAonasa.

3aBepLueHure nonbITkK. MNMonbITka 3aBepLiaeTcs, €Criv 3aKOHYMNOCh BPEMS BbIMOMHEHMS
muccum (10 mmuHyT). Cyabs ocTaHaBnMBaET BPeMs!, PUKCUMPYET MakCUMarbHOe, N (OUKCUMpPYET
KonnyecTBo HabpaHHbIX 6annos.

JocpoyHoe 3aBepLleHne MOoMbITKM BO3MOXHO B TOM Criyyae, ecnu annapaT nocrne
BbINOSMIHEHNS 3a4a4y MWUCCUM CBOMM XOOOM (C MOMOLbIO TerneynpaBneHusi) BEpHYNCs Ha
NnoBepXHOCTb k 6opTuKy BacceriHa B 3o0He ctapTa. Cyabsi oCTaHaBNMBaEeT BPeMs Mocne Toro,
Kak annapaT BCM/bIBET M Y4aCTHUK KOMaHAbl KOCHETCA pyKOW annapara.

OnucaHune mmuccum

KomaHgbl MOryT BbINOMHATL 3a4a4v B MPON3BOSIbHOM nopsiake. OaHaKo Lwarn HEKOTOPbIX
3agad TpebytoT nocrneaoBaTeNbHOro BbINOMHEHUS (3TO OyAeT yKasaHO B ONMCaHUMn
3agaum).

Mwuccusa coctonT u3 Tpex 3agay
e 3apava 1. MHnumnatnBa okeaHudeckux obcepeatopuii: MNMpmnbpexHbin Pioneer Array -

40 6annos.
3agayva 2. SMART kabenb ana HabntogeHnsa 3a okeaHom - 50 6annoB
3apgayva 3. OT AnoHckoro mops oo bankana: M3yvyeHne akocuctemM U coxpaHeHune
BuaoB - 100 6annos
o 3.1. YMHbIe pudbl
o 3.2. BHyTpeHHue 03epa 1 BoAHbIE NyTH

NTOIO: 190 6annos.

I'Ipumeqal-me: NTOrOBbLIN JINCT OLLEHKN MUCCUN npmeegeH B KOHLE OOKYMEHTa N MOXeT ObITb
M3MEeHEH opraHmn3aTtopamMmn He MeHee 4eM 3a AeHb A0 Hadana COpeBHOBaHl/II7I.
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3AOAYA 1: MhnumaTtmBa okeaHn4ecknx obcepBaTopui:
[MpubpexHbin Pioneer Array — nepemMelleHne Komrnnekca
HabnaeHnsa 3a okeaHoOM, C Lernbto uccrnegosaHnm n cbopa
OaHHbIX

MuuumnaTtmnea okeaHndeckux obcepsatopuin (Ocean Observatories Initiative, OOI) - aT0
nepeaoBas cucTemMa MHTENPUPOBAHHBIX HAYYHbIX NIIATOPM M 4aTYMKOB, KOTOPbIE N3MEPSIIOT
dusnyeckne, XnMMu4eckue, reonormyeckne m Buonormyeckue CBOWCTBA U MpouecChbl OT
MOPCKOro AHa A0 NOBEPXHOCTM MOPS B KITHOYEBLIX NPUOPEXHBIX U OTKPbITBIX OKEAHUYECKNX
panoHax ATnaHTukn n Tuxoro okeaHa. O6bekT Obin paspaboTaH Afsl PeLeHnst KpUTUHECKNX
BornpocoB O cucteme 3emnda-OkeaH, BKMYad W3MEHEHWe KnuMaTa, W3MEHYMBOCTb
9KOCUCTEMbI, MOAKNCIEHME OKeaHa, CENCMUYHOCTb Ha YPOBHE LLKasbl U NOABOAHbLIE BYSKaHbI,
a Takke MCNonb3oBaHWe yrnepoaHoro Berocuneaa ¢ Uenbio ny4ywero NoHMMaHus okeaHa u
Hawewn nnaHeTbl. Bce gaHHblie OOl goCTYNHbI OHMamH.

OpHa obcepeaTtopua OOI, Coastal Pioneer Array, 6binia cnpoekTnpoBaHa Tak, 4Tobbl ee
MO>XHO ObINo NepemeLLatb, 1 4Tobbl OHa Noaxoauna Ans pasMmeLeHns B 06nactn yMepeHHbIX
N CWNbHbIX BETPOB, BOSMIH U TE€YEHMM HaA KOHTUHEHTANbHOM LWenbde U BEPXHEM CKMOHE.
MpnbpexHbin komnnekc Pioneer Array 6bin yctaHoBneH B 2016 rogy y nobepexbs Hoeon
AHrnnn. Ero maccmB COCTOMT M3 3asKOPEHHbIX NNaTgopMm, TakMx Kak HagBoaHble Oywm,
npuyansl gns  npodgunorpadoB M AOHHbIE MHOrOYHKUMOHAmNbHbIE Y3Mbl, a Takke
aBTOHOMHbIX HeobuTaeMbix NoaBoAHbIX annapatos (AHIMA).

1.1 N3BneyeHne MynbTUAYHKLMOHANbHOIO y3na KoMnsiekca (Lwaru AaHHOW 3aaayun
BbIMOJIHAKOTCA CTPOro no nopsiaKy)

e OcBoboanTb By MynbTUdYHKUMOHaNbLHOro y3na. - 10 6annos.
LLar cuntaeTtcs BbINOSTHEHHbBIM, €CMN KOHHEKTOP MOMHOCTLIO U3BIIEYEH U3 pambl U HE
KOHTaKTUpyeT C Kopnycom. KOHHEKTOp He cYMTaeTcsi MyCOpOM U MOXET BbiTb OCTaBneH Ha
OHe.

e BbITAHYTb NWH, 4TOGLI By BCNNbIN Ha NOBEPXHOCTL. - 10 6annos..
Lar cumTaeTcsa BbINOMHEHHbIM, €CMY KOMaH4a U3Bnekna nvH, yaepXxvearoLwui netTnto 6ya n
Oy¥ BCNMbIN HA MOBEPXHOCTb.

e I3Bneyb cnacatenbHbIn 6y U3 BOAbI - 5 6annos.
LLar cuntaeTcs BbINONHEHHbBIM, ecnn By n3BnedYeH 13 BOAbI.

e [lpncoeanHuTe yCTaHOBKY ANSA NOAHATUS K KOPNYCy y3na Ans U3BneyeHns Ha

noBepxHocTb - 15 6annos..

LLar cuntaeTcs BbINOMHEHHBIM, €Cnn KapabuH 3akpenneH Ha Kopryce y3na ¢ NOMOLLbO
NMNYYKN N HE crieTaeT Nocne 3aBepLUeHns YCTaHOBKM.

NTOIO: 40 6annoB

OnuncaHne makeToB
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Hassanue doTo OnucaHne
MynbTndyH Pama nsrotoeneHa u3
KLMOHAarbH . Tpybok nnp 20. Ans
UL 3/4-inch to Py P A
bl y3en : . YCTaHOBKN KOHHEKTOpa
1/2-inch
reducer tees

npeaycMoTpeHbl ABa
nepexoaHbiX TPONHUKA
20 Ha 25.4 TporHMKOB
nnp 20, 4-x yroribHNKOB
nnp 20, n oByx
nepexoaHbiX TPONHNKOB
nnp ¢ 20 Ha 25.

~-

Ha tpy0y 24 cm
yCTaHaBnMBaeTCs NeHTa
Benkpo (Kproyku).

Pama npucseprieHa kK
NNacTUKOBOMY SILLUKY.
AWmK yTspkeneH un
HaxoauTcsa Ha gHe. Ans
yCTaHoBKM Bys
npegycMmoTtpeHa Tpyba
nnp 90 (MoxeT ObITb
3ameHeHa Ha 6onbLini
anameTp) onvHon 12 cm.
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N3rotoBneH na Tpybkm
nnp 63 gnvHon 10 cm ¢
3arnywkon (MoxeT 6bITb
3aMeHeH Ha TpyoKy
50MM 1 cooTB.
3arnywky). K 6yto
npvBs3aHa BepeBka C
neTnen Ha koHue. nnHa
BEpeBKkM He bonee
NOMOBMWHbI FMYOUHbI
H6accenHa (<15 cm). Ha
KOHLIe BEPEBKM - NeTns
Ona Kkpenneuust nuHa. B
BEpXHeun yacTtn bysa
pacnonoXeH nnasy4ni
mMaTepwuan, 4tobbl 6yn
BCMSbIN Ha
NMOBEPXHOCTb.

Byn

2-inch 10 cm 2-inch pipe
end cap

N3rotoBneH n3 Tpybkm
nnp 20 u TporHuka. [Ana
ypobcTea 3axsarta byget
pobasneHa neTns.

KoHHeKTOop

N3rotoBneH na Tpybkm
nnp 20 n TponHuka. Anga
ynoobcTtea 3axBaTa byget
pobasneHa netns

MuH

YcTaHoBka MarotoeneHa ns Tpybkn
ansi nnp 20 gnvHomn 12 cm 1
nogHATUA TporiHuka. Ha Tpybke
3aKkpenreHa BepeBka,
MOLENVPYIOLWAs LWHYP
AN NOAHATUA.

BMECTO kapabuHa
Kpenutcsa neHTta Benkpo
(neTenbku)




rOCYAQPCTBEHHbIM

{ 7o R i« UEHTPPASBUTMS S e
w [TUR it HN3
o . ) N POBOTOTEXHUKW == "7 ¥HACTOALLAS HAYKA

' baccenH «OanMAMKY N*Hosocmpcw

YcTaHoBKa 3akpenneHa




w
L4

BbaccenH «OamnunuKk»

’ﬁﬁns ™ .2, LEHTP PA3BUTUS
im mn 2"\ POBOTOTEXHUKW

Micro Underwater Robot

% HoBOCMBUMPCKMIA

rOCYAQPCTBEHHbIM
yHMBEpCUTET

*HACTOALLAL HAYKA

Oowmn Bna

3AIAYA 2: SMART kabenb ans HabnoAeHUsa 3a OKeaHOM

Kabenn ans HaydHOro MOHUTOPWMHra M TernekoMmmyHukaumm (Science Monitoring And
Reliable Telecommunications, SMART) — 3T0O NpoeKkT N0 OCHAaLLEeHMIO NOABOAHLIX kabenen
JaTymkammn gnst cbopa OaHHbIX O COCTOSIHUM OKeaHa W MOHUTOpPMHIa CEWCMUYECKOMN
aktmBHocTn. Kabenn SMART aBNAlOTCAS MMEHHO «YMHbIMM» B TOM CMBbICIIE, YTO OHMU
UCMOMb3yT  TPAHCOKEAHCKY0  KaberibHYyl  3HEepPreTMyeckyrd U KOMMYHMKaLMOHHYIO
NHppacTpykTypy Ansa cbopa n nepegayn JaHHbIX O Temnepartype, 4aBNeHUn 1 CENCMUYECKOM
YCKOPEHUN — BCE 3TO BaXHblE MapameTpbl OKpyxatoLwen cpeabl rmy0bokoro okeaHa, KoTopble
B HacToslee BpemMs HegoCTaTOMHO M3yyeHbl. B OCHOBE «yMHOW» WMHHOBAUUW NEXWT
petpaHcnatop SMART, B KOTOPOM pasMelleHbl AaTyuku, u3mepsiowme TemnepaTypy,
AaBrieHne U CeNCMUYEcKne OaHHble, a Takke UMeeTcs BbiBOA OS5 TENEKOMMYHUKALMOHHOMO
kabens. TenekoMmMyHMKaLMOHHbIN Kabenb COCTOUT N3 MeQHOro NpoBoAa, K KOTOPOMY AaTHMKK
NoakYaTcs Ans Noaayn NMTaHUS, U ONTOBONOKHA ANsi Nnepeaadn AaHHbIX, YTO No3BonsieT
obMeHMBaTLCA AaHHBbIMW AATYNKOB B PEXMME peanbHOro BpeMeHM.

2.1. YctaHoBka SMART kabens (wuarm aTon noasagaym BbINONHAKTCA B YKa3aHHOM

nopsigke)
e [lponoxutb kabenbe SMART yepes aBe Hanpasnawwme - 5 6annos 3a kaxayto, 10
BCero
LLar cuntaeTcs BbINOSHEHHBIM €Cnn kKabernb NPOXoauT Yepes ABe TOYKM (Nnp TPyoKn)
HanpaBnAoLLEN.
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Y HoBocnBupcKmi

FrOCUAJDRCTBEHHLIN
% ,, o UEHTPPASBUTUR 4 0o IN yoveepcarer
o 1 8 NT ) N POBOTOTEXHUKWM =T HACTOALLIAS HAYKA
Waypoint A Waypoint B Waypoint C

MpuMepbl ycTaHOBKM Kabens. A - kabenb yCTaHOBIIEH HEBEPHO 1 NPOXOAUT Yepes OaHY
TOYKy. B - kabenb ycTaHOBMNEH BEPHO U NPoXoauT Yepes ase Todku. C - kabenb ycTaHOBMNEH
HeBEepPHO N NPOXOAUT Yepes3 OHY TOUKY.

e YcTtaHoBuTbL peTpaHcnsaTop SMART B otBeaeHHOM MecTe. - 10 6annos
LLlar cuntaeTtcs BbIMOMTHEHHLIM €CINW PETPAHCIATOP YCTAHOBIEH B CMHIOKD pPaMKy, HUKaKas
€ro YacTb He BbICTyNaeT 3a rpaHnLbl paMKn N peTpaHCnaTop He KoHTakTupyeT ¢ THIA.

e U3Bneub koHey kabens SMART Ha NOBEPXHOCTb CO CTOPOHLI BaccenHa. - 5 6annos
LLar cuntaeTcs BbINOMHEHHbBIM, €Cnn kKabernb NPoSIoXeH Yepe3 ABe HanpaensawoLme,
peTpaHCcNAToOp yCTaHOBMNEH N 06a KOHUa kabenst HaxoasaTCa Ha NOBEPXHOCTM.

2.2 NMopkntoyeHne pok-ctaHumu AHMA k petpaHcnaTopy SMART kabens (aaHHas
nopas3apaya BbINOJTHAETCA TONbKO NOche BbIMOMIHEHUSA WaroB 3aaayum 2.1.)

e /I3Bneuyb pasbem NutaHusa u3 gok-ctaHumm AHMA. - 10 6annos
LLar cuntaeTca BbINOSTHEHHBLIM, €CNU pasbeM yaepxusaetca THIA 1 He KOHTaKTUpyeT ¢
JOK-CTaHLWen.

e YCTaHOBUTb pasbem nuTaHud - 15 6annos
LWar cuntaeTca BbINOSTHEHHbLIM, €CNU pa3dbeM He KoHTakTupyeT ¢ THIA v BcTaBrneH B nopT
peTpaHcnsaTopa.

WUTtoro: 50 6annos.

OnuncaHne makeToB

HassaHue doT0 OnucaHve

Hanpasnsto
wme (2 wr)

M3roTtoBneHbl n3 Tpybok
nnp 20, n putnHros
COOTBETCTBYIOLLENO
pasmepa. HuxHas YacTb
KOHCTPYKLMW yTsDKeneHa

10



baccerH «OAUMNUNKY  Frolg) % HosocSypcku

== rOCYAQPCTBEHHbIM

6 2 % LEHTP PA3BUTUSA yriBepcuTer
%jwm MmN " posoTotexHuin <= HIM3 FHACTOAILLAS HAYKA

Micro Underwater Robot

SMART
kabenb c
peTpaHcnaT

MsrotoBneH n3 Tpyb nnp
50 gnnHown 20 cm, aByxX
3arnyLek

>

OopoMm 2 5 & . N COOTBETCTBYHOLLEro

, . . \ | pasmepa. [ina 3axeaTa

M | npegycmoTpeH kptok. C

o e ! [1BYX CTOPOH
peTpaHcnsaTopa
npukpenneH kabenb.
JnunHa kabens
noadupaeTcs Takon
ANWHbI, YTOObI ABa KOHLA
kabens MoOXHoO 6bino
pPacnonoXnTb Ha
NOBEPXHOCTUN Npu
yCTaHOBKe
peTpaHCcnsaTopa B pamky.
Ha koHuax kabens
nmelTca NeTnu ons
3axBarTa.
Ha Tpybkax ycTaHoBneHa
nexTa Benkpo
(neTenbkun) anga
KpenneHusa pasbema.

Pamka gns
YCTaHOBKM
kabens

MarotoBneHa 13 Tpybok
nnp 20, 4 TPOMHUKOB K
yTshKerneHa.

11



BaccenH «OammnnK» % HosockGypcry

rOCYAQPCTBEHHbIM

7 avs UEHTP PA3BUTUN 4. HN3 s yHUBEpPCUTET
FEN PN N HACTO4LWAA HAYKA
Micro Underwater Robot ‘ k POEOTOTEXH “ I(M A0 SHOBOCHEMPCAAN IPWEOPOCTROWTE MM IABOLL: C O LL"

Pasbem WN3roTtoBneH u3 Tpyoku
nUTaHns #6 screw hook nnp 20, TPOVMHUKA U
AHIA ‘ C\. 3arnywkun. [Ans yoobcTtea

3axBaTa B TPOVMHUK
yCTaHOBIIeH Kptok. K
3arnyLKke npukpenseHa
BepeBKa ANNHON 4 M
(AnvHa moxeT 6bITb
cokpalleHa. [pyron
KOHeL|, BEpEBK/ MpuBsA3aH
K AOK-CTaHumn. Ha koHue
pasbema 3akpenneHa
neHta Benkpo (Kproukn).
PasbeMm yTspkerneH u
BHayvarne pacronoXeH Ha
nnaTtdopme O0K-
cTaHumu.

% oy § BEh - B i -“"’v e B 2
Pa3beM yCTaHOBMNEH Ha PETPaHCSTOP

12



Y HoBocnBupcKmi

Baccernd «OnAnMmRUK»

rOCYAQPCTBEHHbIN
%ﬁ m (YR s UEHTRPASBATIR 4 pno N Gieee o
HOB'M!&EC! Micro Underwater Robot :.: POEOTOTEXH“I(M ‘%‘k‘”'ﬁ" e HACTOq LL"Aq HAY KA
Ook- MnaTtdopma AokK-
cTaHuus CTaHuuu - KkBagpart 13
AHIA Tpy6ok nnp 20 anuHomn

18 cM 1 YyeTbIpéx
TponHukoB. CBepxy
3akpenreH
NPAMOYrofnbHUK U3
NUCTOBOro Matepuana
(Hanpumep,
roopMpoBaHHbLIN
nnacTuk, omMakc n 1.4.)
lNnatdopma yTskeneHa.

BbicoTa BepTUKanbHOM
YacTn JOK-CTaHUUn
MOXeT BbITb yMEHbLUEHA
B 3aBMCUMOCTM OT
rny6uHbl 6acceriHa.

3ALAYA 3: NayuyeHne akocMCcTeEM N coXpaHeHNe BNOOB

OpgHom u3 npobGriemMm COXpaHEHUs KOPamnsioBbiX PUOB SIBMSIETCS MOMCK CnocoboB
HEWHBA3MBHOIO NEeYEeHUs1 U NPOANEHUS XXN3HWU KOPanoB.

B kauyectBe O4HOro M3 BapuaHTOB Yy4eHble M3 uccrnegoBaTenbckoro ueHtpa KAUST
RSRC npeanoxeHo wucnonb3oBaHMe MNpobuUOTMKOB Anst nevyeHns OGOorbHbIX KOpannoB U
YKpenneHns 300poBbIX KOpamnmoBbiX akocuctem. MccnegoBaHus B JaHHOM HanpaBneHun
COCPefoTOYEHbl HA uaee O TOM, YTO 300POBblE OPraHU3Mbl M 3KOCUCTEMbI 3aBUCAT OT
3[0pOBbIX MUKPOOMOMOB. Takoe «ynpaBrieHne MUKPOGMOMOM» OCHOBAHO Ha rMnoTese, YTo
MUKPOOLI ~ SIBNSAIOTCA  KMIOYEBLIMW ~ YINIEHAMU  «XOJIOOMOHTa», KOTOPbIN  SABNSIETCA
cobvpaTenbHbIM TEPMUHOM 151 OpraHn3mMa-xo3simHa M MHOXEeCTBa ApYrMX BUAOB, XMUBYLLNX
Ha HEM, PSOOM UMW BHYTPU HErO, M YTO OHW COEAMHSIOT BCE OOBEKTbI AKOCUCTEMbI ObICTPO
pearvpyloT Ha MaHUNynAUuuM ¢ HemeasrieHHbIM 3PMEKTOM, U UMK flerYe MaHMNynMpoBaThb,
4YyeM MaKpoopraHn3mMammu.

Ons peanusauum 3TON unaen Obina paspaboTaHa MNOCTOsSIHHas CTaHuus Ang
nccneaoBaHUsA KopansoBbix pyudoB, BKNoYawwas B cebs yd4acTKM KOpannoBbiX puUdoB,
nccnegoBaTenbCckMe nnowankn, roe nNpobuoTUKM BBOOATCA MHBA3MBHO B Kopannbl U C
NMOMOLLbIO CMUCTEMBbI pacnblineHus. Takke CTaHuMA BKIIOYaeT B cebst Habop AaTumMkoB M
OONSIEPOBCKME NPUEMHMKIN A5l perMcTpauumn napameTpoB OKpyKatLlen cpeabl.

lMoxoxme meToabl UCCNeaoBaHUA MCMONb3ylTCA ANns HabngeHuss U coxpaHeHus
BMAOBOro pasHoobpasus pblb. Hanpumep, ncnonb3oBaHWe CUCTEMbI aKyCTUHECKUX AaTYMKOB
Nno3BoNdAeT onpeaenuTb NOTEHUMarbHbIE MeCTa HepecTa pblb.

13



baccenH «OANMAUKY oy eyl

FroCyadpCTBEeHHDbIM

176 - = UEHTP PA3BUTWNS yHMBepCUTET
%l@asg MR ! posoToTExHMkn = HM3 FHACTOALLIAS HAYKA

Micro Underwater Robot A0 HonoCHEAPC

Mop3apaya 3A. YMHbIe pudbl

3.1 MNpobuoTuku (Wwarn BLINOMHAITCA B YKa3aHHOM NocrneaoBaTenbHOCTH)

e PaszmecTuTb cuctemy pacnbinieHus npobrnoTukos B oTBeaeHHOM mecte — 10 6annos.
Lar cuntaeTtcs BbINOSTHEHHbLIM, €CNIN CUCTEMA pachbifieHns He KoHTakTupyeT ¢ THIA n
MOMHOCTLIO PACMONOXKEHA B XXENTOW paMKe.

e YCTaHOBUTb CUCTEMY pacnblfieHnsi NPobnoTMKOB Ha Kopann — 10 6annos..

Lar cuntaetcsa BbINOMTHEHHBLIM, €CNWN KOSbLO pacnbilnuTenst He KoHTakTupyeT ¢ THITA n
HageTo Ha Kopann.

e AKTMBMpPOBATb CUCTEMY pacnbineHus — 10 6annos.

LLar BbinonHeH, ecnu komaHaa noBepHyna BeHTunNb Ha 360 rpagycos m
NpPOoAEMOHCTpMpOBana 370 CyAbe Ha 3KpaHe nysbTa ynpaBneHus.

3.2 BoccTaHoBneHMe KopannoBbix pudoB (MoXeT ObITb BbiNOSIHEHA B N06oe Bpems)
e [lepecagutb kopann - 10 6annos
e [lepecaantb mo3roBon kopann — 10 6annos..
LLlar cuntaeTcs BbINOSTHEHHBIM, €CIW KOpasn YCTaHOBMNEH Ha KBagpaTHY 06n1acTb C NEHTOM
Benkpo. JTiobas yacTb HUXKHEN YacTu Kopara MOXeT KacaTbcs Ntobon yacTu kBagpaTa
nunyykn. Ecnu B KOHLE BbINOMHEHUS MUCCUMK KOpann crieTen ¢ KkBagpaTHow obnactu ¢
nexHton Benkpo n He Gbin Bo3BpaLleH 0bpaTHO, TO bannbl 3a 3TOT War He HAaYUCHATCS.

WUTtoro: 50 6annos.

OnucaHue mMakeToB

HaseaHue doTo OnuncaHue

Kopannosbl N3rotoeneH n3

n pud Tpy6 nnp 20,
YTSDKENEH.
MopT ans
Kopanna

N3roTOBIEH 13
Tpy6km NNp50 u
nepexonHom
MydpTbl ( MOXET
ObITb 3aMeHEHO
Ha TpyoKy
fdonbLuero
anameTpa)

14



= 2

Bacceiit «OAMMNUKY» e HosocnSupcky

rOCYAQPCTBEHHbIM

176 7 s UEHTP PA3BUTUSI yHuBEpCUTET
%ﬁgﬁm MmN " posoTotexHuin <= HIM3 FHACTOAILLAS HAYKA

Micro Underwater Robot

ol

BonbHoM
Kopann

O6nactb
ans
yCTaHOBKM
MO3rOBOrro
Kopanna

15cmx15cm
Velcro hooks

15



rOCYAQPCTBEHHbIM

Sl (YR sty UEHTPPASBUTUR o g BN yunsepcyrer
‘ 4 A N N HACTOHALLAA HAYKA
gt 8 5 M) TN POBOTOTEXHUKWM === 7 oAt

BaccenH «OammnnK» N*HoswmcW

Cuctema

A : 3/4 - 1/2 reducing tee

A

-
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BaccenH «OanmRnuK» % Hosocubypekni
S rOCYAQPCTBEHHbIN
%ﬁ 176 ,, o3s UEHTPPA3BUTUSl 4 i3 L yHMBEpCHTET
gt B 1 N7.) TN POBOTOTEXHUKWM == "7 HACTORTAAS HAYIGA
#6 screw
hook
Kabenb
CUCTEMBI e
pachblneHN 75 cm
<
Brass tee

17



Baccelit «OANMANK»

MR

Micro Underwater Robot

%: LEHTP PASBUTUR o
AvE
"™\ POBOTOTEXHUKW AAHHB

Y HoBocnBupcKmi
roCyAQpPCTBEHHbIM
yHMBEPCUTET

*HACTOALAL HAYKA
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acceiit «OAMMNUK» e HosocnSupcky

rOCYAQPCTBEHHbIM

P avs UEHTP PA3BUTUN 4. HN3 . yHUBEpPCUTET
FEN PN N HACTO4LWAA HAYKA
Micro Underwater Robot ‘ k POEOTOTEXH “ I(M A0 SHOBOCHEMPCAAN IPWEOPOCTROWTE MM IABOLL: C O LL"

Pamka

Cuctema B
pamke

lNMnactunkoBas
Yyalwa guameTpom
12-15 mm. Ons
nepeHoca
npegycMmoTpeHa
netns 30 cm ¢
3aKpensieHHON
nnaey4yectbio. 1o
KpasimM npukneeHa
neHta Benkpo
(neTenbkm).
Yawa ytskeneHa
(B KauecTBe
yTSXenuTens
ncnonb3yeTtcs
KameHb
3aKpenneHHbI Ha

Moasroson
Kopann

19



rOCYAQPCTBEHHbIM

¢ baccenn «OaMmNUK» N*Hosocwmcw

. FEN
c\‘L Micro Underwater Robot ‘ k POEDTOTEXH “ I(M A0 SHOBOCHEMPCIHM MIPHEOPOCTPOTE MMM JABOR.

76 " . UEHTP PA3SBUTUNS HUBEpPCUTET

et l I l,‘ 14 &, HN3 *HACTO%IIJJ,AQDHAYKA
NAMYYKY, HO
MO>XHO

Mcnosnb3oBaTb B
Ka4decTBe rpysa un

Apyrve
maTtepuarnsi.

OcHoBaHue
Kopanna
yTSKEneHo,
4YTOObI OH
CoXpaHsn
BEpTUKanbHoe
nonoxexue (B
KayecTBe
yTsKenuTens
MOXHO
ncnonb3oBaTb
LUNWITLKY)

Kopann ans
nepecagku

ObnacTtb
ans
nepecagku
Kopanna

MopT ans
Kopanna
N3roToBMNEH U3
Tpy6kun Nnp50 u
nepexoaHom

My ThI ( MOXET
ObITb 3aMEHEHO
Ha Tpyo6Ky
6onbLiero
AnameTtpa)

20



BaccenH «OammnnK» N*Hoewmcw

rOCYAQPCTBEHHbIM
yHMBEepcuTeT

176 R a4 UEHTPPA3BUTUSl o
w [TUR 2 HN3
o 1 1 SF ) 78 POBOTOTEXHUKW =720 07 *HACTOSALLAS HAYKA

J.‘

2-inch end cap

Mo ycmoTpeHuto
nnoLagakn pudg
MOXeT BbITb
COeQIHEH C
pamMon Unu Her.
OpHako pama He
MOXeT BbITb
yoaneHa ot puda
6onee 4yem Ha 60
CM.

Oowmn Bua,

Mop3apnava 3b. BHyTpeHHue o3epa u BOAHbIE NMYyTU

3.3 OnpegennuTb MeCTO HepeCcTUIULL OCEeTPOBbIX

e 3Bneyb akyctuieckmi npmemHunk — 10 6annos.

Lar cuMTaeTcsa BbINOMHEHHbIM, €CMY OOUH U3 TPEeX aKyCTUYECKUX NPUEMHUKOB N3BMEYEH U3

BOAbI.

e Onpenenutb MECTOMOSOXEHNE NOTEHLMANbHOro HepecTunuia. - Ao 15 6annos.
o MocTpounTb rpaduk MECTOHAXOXAEHNST OCETPOBLIX NO AAHHBIM aKyCTUYECKOro
npuemHuka — 10 6annos.

21
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pugt 11 NJ ) 7ENpDOBOTOTEXHUKW == "~ HACTOALLAA HAYKA

o OnpegenuTb NoTeHUManNbHOe MecTo Hepecta — 5 6annos.
lMocne n3BneyYeHns akycTU4ecKoro NnpuemMHuka cyabsi nepegaeTt komaHge tabnumuy ¢
OaHHbIMKW O KONNMYECTBE 3aperncTpMpoBaHHbIX OCETPOB B AE€Hb KaXabiM AaTYMKOM B
TeyeHue 8 aHen.
lMocne noctpoeHust rpaduka KOMaHga SOMKHA ONpedeniTb OKOSO Kakoro gatynka
HabnogaeTcs HanbonbLUas KOHLEHTPAaLMSl OCETPOB, KOTopas ABMSETCA NOTeHUMAaNbHbIM
MECTOM HepecTa 1 CoobLLNTL CBOE peLLEeHnE Cyabe.

HOBDCMS

3.4. OxapakrepusoBaTb cpeny oO6MTaHUsA B NOTEHUUaANbHOM HepecTunuuie (waru
BbINOJNHAKTCSA B NIOOGOM NopsAaKe U MOXeT ObITb BbIMOJIHEH HE3aBUCUMO OT 3.3).

e PasmecTuTb OONNNEPOBCKUI AaTyYnk AmxkeHnsa — 10 6annos..
Lar cuntaeTtcs BbINOMTHEHHbLIM, €CININ NPUEMHMK NMOJSTHOCTLIO PACMOSIOKEH B OPaHXEBOW
paMKe B nNpegnonaraeMomM MecTe HepecTa M He KoHTakTupyeT ¢ THIIA.

e [lonyunTtb o6pasel, ocagka — 15 6annos.
LLlar cuntaeTtcsa BbIMOMTHEHHLIM, €CNW OAVH U3 NMATU KAaMHEeN-06pa3uoB U3BMEYEH U3 BOAbI.
Utoro: 50 6annos.

WTtoro 3a 3 3apgaHue: 100 6annos.

OnuncaHne makeToB

HaseaHue doTo OnucaHne
A‘l‘(yCTquCK ::::::e:e::'lsi:::ht‘ll::ﬁon of sturgeon spawning grounds AKyCTquCKme

umn NPUEMHUKN
NPUEMHUK cHabXeHbl neTnen
(3 wr ans ynobetea
pasHoro 3axBara

uBeTa)

Photo: Three acoustic receivers with dlfferent colors (orange, blue and purple)
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BaccenH «Oammmnnk»

R a4 UEHTPPA3BUTUSl o
AvE
m " POGOTOTEXHWUKW AA""-'B

Y HoBocnBupcKmi
roCyAQpPCTBEHHbIM
yHMBEPCUTET

*HACTOALWLAA HAYKA

Jonnnepos - e

CKMI

aTyuK
:

2-inch tee

ObnacTtb
HepecTa
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BaccenH «OanmMmRnK»
FOCQAGDCTBQHHHM

76 = 5 UEHTP PA3BUTUS ! UHMBEpCITET
%l@ase MR ! posoToTexHuin <= HIM3 FHACTOALLIAS HAYKA

Micro Underwater Robot

Y HoBocnBupcKmi

CHu3y n ceepxy
Kaxkgoro obpasua
npuKkneeHa neHra
Benkpo (kproyku)
2*2 cm

O6pasupl
ocaKoB

LUTpadHble 6annbi:

Be3onacHoCTb: BO BpeMsl NPOXOXOEHUS MUCCUM KOMaHOa OOfKHa cnefoBaTb npasuiiam
TeXHUKN 6e30nacHOCTM, YCTaHOBMNEHHBIM Ha Nrowagke. B cnyyae nx HapylweHus komaHaa
nony4aeT 5 wrpacpHbIX 6annoB

HatsxeHune kabens: y4acTHMK KOMaHObl HE MOXeT TAHYTb 3a kabenb THIA ¢ uenbio ero
nepemMeLLeHns n noeopoTa. B cnyyae HapylweHus AaHHOro npasuna B NepBbl pa3 Cyabs
BbIHOCUT npegynpexaeHne kKomange. [lpu  nocnegylowmx  HapyleHuax KomaHae
Hauncnsietcs 5 wrpacdHbIx 6annos.

Momowb Bogonasa: B criyyae, ecnv komange TpebyeTca nomoLlb Bogonasa ans nogHatus
n/unu oceoboxaeHunss THIMA, komaHga nmeeT npaBo 3anpocuTb NOMOLLL. Bpemsa nonbITku npm
nomouin He octaHaenmBaeTcs. Komanae Hauncnsietca 5 wrpadHbix 6annos.

Ob6uweHne ¢ cyabsiMn 1 peLleHne CnopHbIX BONPOCOB

Cyabun muccun n gpyrne ouumnanbHble nuua copeBHoBaHU 6yayT obLaTbCca TONbKO
C yyacTHukamum komang. Cyabu n gomkHOCTHbIe nuua HE 6yayT obwaTtbca ¢ HacTaBHUKaMK,
poautensaMn uUnu ApyruMn  nuuamn, He ABMSAIWUMUCH Yy4YacTHWKaMu, Mo BOMpocam
npoxoXxgeHnss muccun, npobnemax unu Apyrux Bonpocax, 3a UCKMYeHneMm 6puduHra oo
COpPEBHOBAHUN.

Mpn BO3HUKHOBEHWW CMOPHbIX CUTyaUWUA YYaCTHUKM KOMaHAbl AOMXHbI 06paTtuTbesa K
cyabsam muccnn. Cyapm obCcyasT n nonbiTaloTCcsa pewwmnTs npobnemy. Ecnv peweHne He MoxeT
ObITb NPUHATO, CyAbW MUCCUM MPOKOHCYNbTUPYIOTCA C MaBHbIMU CYAbSMU U TEXHUYECKUM
MeHe>KepoM COpeBHOBaHWU ANs pelueHns npobnemsbl. IToroBoe pelleHve cygen asnseTcs
OKOHYaTemNbHbIM N OCNAPUBAHUIO HE NOANEXMUT.
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BaccenH «OAMMRAUK

ﬁ%ﬁ =l (Y\JR she UEHTP PASBUTUS
omw Micro Uni d rwater Robot :.l POEOTOTEXHMI(M

PacctaHoBka makeToB

Ha/NbHbIN y3en

30Ha YCTaHOBKMU
SMART kabens

Hanpasnsatolan ‘
| Hanpagnatowasn

CTAPT

MynbTndyHKUMO-

Y HoBocnBupcKmi
roCyAQpPCTBEHHbIM
yYHMBEpCUTET

*HACTOALLAL HAYKA

Kopannosbit pud

30Ha YyCTaHOBKM
Cncrembl pacnbinieHns

O AKYCTUYECKU I
NPUEMHMK

30Ha ‘J
YCTAHOBKM | = O
Jatumka
[onnepa

O

AKYCTUYECKU I
NPUEMHUK

AKYCTUYECKUIA
NPUEMHMUK
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