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OIIBIT PABPABOTKHA U TIPUMEHEHUSA
CEIJUMEHTAIIMOHHBIX JIOBYIIEK

PaccmarpuBaroTcss cOBpeMEHHBIE pa3paOOTKH CEAMMEHTAIIMOHHBIX JIOBYIICK, IPH-
MEHSIEMBIX JUIsl ONpENeNeHUs] XapaKTEPUCTUK B3BELICHHOI'O MUHEPAJIBLHOTO BEIIECTBA
JIOHHBIX HAHOCOB, ITEPEHOCUMOT0 TIOTOKAMH BOJIBI B IPUOPEIKHOM 30HE MODS.

KIUIIOUEBBLIE CJIOBA: HaHOChl, 836eCh, 60IHbI, MEYeHUs, CeOUMEHMAYUOHHAS 0=
8YUIKA, KOMNIEKC <[[OHHAsi cmaHyus».

Cocrosinue OeperoB, 0coOEHHO IUIsDKEH M NpUOpexHOro penbeda JHA BO
MHOTOM ONPEAENSIETCS] XapaKTepoM IepeMelIeHns HAaHOCOB B OeperoBoil 30He
O] BO3AEHCTBUEM BOJH U TEUEHUH.

Opnumu u3 HanOoliee BaKHBIX MapaMeTpoOB, ONMPEACMIOIMNX ABHKEHUE Ha-
HOCOB, SIBJISIFOTCSI KOHLEHTpAIUA M pa3MEpHBII COCTaB B3BEIIEHHOIO B BOJIE Be-
mectBa. s obecrnedeHus: paaa MOPCKUX MH)KEHEPHO-THIPOre0JOrHYECKUX HC-
CIICIOBaHUI NMPUMEHSIOTCS TaK Ha3bIBAEMbIC CEMMEHTAIIMOHHBIC JIOBYIIKU (cOO0-
PHHKH) B3BECH, C IIOMOLIBIO KOTOPBIX ONPEACISIOTCS XapaKTePUCTUKU B3BEIICH-
HOT'O MUHEPAJIBHOIO BEIIECTBA JOHHBIX HAHOCOB.

JloBymIKH, ycTaHOBJIEHHBIE B HCCIEAyeMOW 0OnacTH Mopsl, HaKaluBaloT
YacTHIIBI B3BECH, KOJIMYECTBO KOTOPOH BO BpeMEHM HapacTaeT. V3BecTHbIE KOH-
CTPYKIHH JIOBYLIEK (puc.1), MO UCTEYSHUH ONPEACIEHHOTO BPEMEHH, CHUMAIOTCS
C HOCHUTEJ], a YJIOBJIEHHAas B3BECh MO/IBepraercs JadopaTopHoi 00paboTKe C 11e-
JIBIO OTIPEJIENIEHNS €€ KOJIMYECTBa U COCTaBA.

COopHuK (JIOBYIIKA) B3BECH SIBJISCTCS HauOoOJIee MPUEMIIEMbIM HWHCTPYMEH-
TOM ISl ONpeNeseHUs] KOHICHTPALMH B3BELICHHOTO BEIIECTBA, NMPH YCIOBUH
MPUBS3KM €0 HAKOIJIEHHOT0 KOJIMYECTBA KO BpeEMEHH. B cymecTByromux Ha ce-
TOAHAIIHUN JIeHb COBPEMEHHBIX KOHCTPYKLMSX JIOBYILEK AaHHAs 3ajada pera-
eTcsl MyTeM MPOBEJCHHUS NOCIEJ0BAaTENFHOr0 0TOOpa Mpod B 3alaHHBIX UHTEPBA-
Jax BPEMEHHU, U peau3yeTcs MOCPENCTBOM PYYHOro oOCIyKMBaHHA IpuOOpa,
6o BieyeT 3a coOOH yCIOXHEHHWE KOHCTPYKUHUH CIelHaIbHbBIM MEXaHH3MOM
nocneaoBaTeNbHOro oroopa mpobd (puc.l — 3). OueBuaHO, 06a crocoba peannsa-
WU 3TOH 3aJaud, UMEIOT PsiJi HENOCTATKOB, CBSI3aHHBIX C MOCTOSHHOM HE00XO-
JUMOCTBIO PETYJISIPHOrO 0OCTy>KUBaHUSA MpHOOpa, MO0 ¢ MPUMEHEHHUEM CIIOXK-
HBIX MEXaHHYECKHX Y3JI0B OTOOpa mpo0, a TakkKe OTCYTCTBUEM BO3MOXXHOCTH
aZIcKBaTHO OLICHUTH AMHAMHUKY HaKOIUICHUS B3BecH B JOByIIKe. KpoMme Toro, mpu
WCTIOJIb30BaHHUH JIOBYLIEK B TUHAMHYECKU aKTUBHBIX pailoHaX, HampuMmep B Mpu-
00iiHOW 30HE, HEMAJIOBKHBIM (PAaKTOPOM SIBIISIETCS] TUAPOAMHAMHUYECKAS YCTOM-
YMBOCTH KOHCTPYKIHHU. Takoe rpoMO3JIKOE YCTPOICTBO, KaKk Ha puc.l — 3, Moxer
OBITH UCIIONIF30BAHO TOJBKO B CIIOKOMHBIX BOJAX.

[ KOHTpOIs cocTaBa B3BELIEHHOTO B BOJIE BEILIECTBA U U3MEHEHUS €ro KOH-
LEHTpalrH Bo BpeMeHr B MopckoM ruapodusndeckoM nacrutyre HAH Ykpaunst
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Puc. 1. Buasl mpoGOOTOOPHUKOB: PYUHOM MOIBECHOM MPO6OOTOOpHHK (OaTtomerp)
(@); mowHBI POOOOTOOPHHK, OOCTYKMBAEMBIH BOIOMa30M (0); JIOBYIIIKA B3BECH C
HOCIIEIOBATEIBHBIM 0TOOPOM P00 B OT/AEIBHBIE TePMETHIHbIE EMKOCTH (6).

pa3paboTaHbl U MPUMEHSIOTCS JIOBYIIKH B3BECH C JAUCTAHLUOHHBIM CUHUTHIBAHU-
€M KOJIMYeCTBA HAKOIUICHHOH B3BecH (puc.2) [1], KoTopblie MO3BOJSIOT MOTydYaTh
00BEKTHUBHYIO HH(OPMALIKIO O TUHAMUKE HAKOIUICHUS B3BECH B JIOBYILIKE, & TOY-
HOE OIpEEIeHNEe KOIMUYECTBA U COCTaBa B3BECH MPOU3BOAUTCS MOCIE CHATHUS JIO-
ByIIeK. JlJI1 perucTpay CKOPOCTH HAKOIJIEHNS B3BECH JIOBYIIIKA OCHAILIEHA KOH-
JyKTOMETPHUYECKUM JATUNKOM KOJMYECTBA B3BECH B HAKOIMUTEIBHOM CTAKaHE, YTO
MIO3BOJISIET PETUCTPUPOBATH U3MEHEHHE TIPOBOIMMOCTH COAEP)KUMOr0 HaKOIHUTEIb-
HOTO CTakaHa, a, CJIEIOBAaTENbHO, U €r0 KONMWYECTBa. B KOHCTpyKIIMM AaTduKa pea-
JIM30BaHO MPUMEHEHHE TPEXANEKTPpoaHON muddepenmansHon suekiku. Takas seid-
Ka JIOCTaTOYHO MPOCTa M MO3BOJISIET 3HAYUTENBHO YMEHBIINTh BIUSHUE N3MEHEHHUS

Puc.2.Moaynp cOOpHHKOB B3BECH. HAKO-
NIATENBHBIC CTaKaHbl C JATYMKAMH YPOBHSI
(kormuyectBa) B3BecH (1); 6110k 00paboTKH (2).
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JNEKTPONPOBOJHOCTH OKpY’KaroIen
BoAbl. Tak Kak NMPOBOAMMOCTH B3BECH
TEPPUTEHHOTO TIPOHCXOK/ICHUS (IIECOK)
CYILECTBEHHO OTJIMYAETCsl OT MPOBOIMU-
MOCTH BOJIbI, TO UMEHHO YPOBEHb TaKOH
B3BECH U OyIIET OTCIICKHUBATHCA.

IIpn ocemanum B3BecH, MPOHHUKAIO-
mied 4epe3 KpbIIKY HaKOMUTEIBHOIO
CTaKaHa, CTONO IJI0XO MPOBOJIAIIICH dIte-
KTPUYECKMH TOK TEppUTEHHOM B3BECH
pacTér, a TMPOBOIMMOCTb €ro majaer.
TpéxanekTponHas sd4elika BMecTe C
W3MEPHUTENIBHON CXEeMOH mpeodpasyer
MPOBOAUMOCTh  CTOJ0a  B3BECH U
3aIOJIHSIONIEH BOABI B HAKOIUTEIEHOM
CTaKaHe B BBIXOIHOE HaMpsDKEHHE repe-
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TIOCTIENOBATEJIBHOCTE ®PAI MEHTOB 3AIIMCHU-KOJIMTYECTBA B3BECH

Puc.4. I[I/IHaMI/IKa HAKOIJICHUA B3BECH B CTAKAHC JIOBYIIIKU.

MEHHOTO TOKa, OOpaTHO NpPONOpLUOHANbHOE TNpoBoauMocTd. Ha pwuc.3
MpHUBEACHA IPaJyHPOBOYHAS XapaKTEPUCTUKA JATUYNKa MPH Pa3IMIHBIX YPOBHAX
COJIGHOCTH OKpY>Kaloleil TaTYuK BObI.

Harnee mepeMeHHOE HaNpsDKEHHE MpeoOpasyeTcsl B MOCTOSHHOE C IMOMOIIBIO
CHHXPOHHOT'O JETEKTOpa M MOCTYNaeT Ha BXOJ aHaJloro-uugpoBoro mpeodpa-
30BaTellsl, pabOTAIOMIET0 MO YIPaBICHHEM MUKPOITPOLIECCOPHOTO KOHTPOJIEpa.

Ha puc.4 oroOpaxkeHa 1mocieoBaTeNbHOCTh (PparMEeHTOB AaHHBIX, MOTyYeH-
HBIX B XO/I€ SKCIEIUIIMOHHBIX NCCIENOBaHUH, YTO HIUTIOCTPUPYET AMHAMHUKY Ha-
KOIUJICHHS B3BECH B CTaKaHE JIOBYIIKH MPU OTHOCHUTEIBHO MOCTOSHHOM CKOPOCTH
W HanpaBieHuH BeTpa. IIpepriBucTOCTh rpaduka 00BSICHACTCS Tay3aMu B paboTe
CTaHLIMH MIPU €€ BBIKIIOYECHUH.

Ha puc.5 u3o0paxkensl pe3ynpTaThl 0OpaOOTKM AaHHBIX MOIYJISl JIOBYIIEK
B3BECH, XapaKTEPHU3YIOIIUE W3MEHEHHUE CKOPOCTH HAKOIUIEHHS B3BECH, HPOIOp-
LUOHANBHON ee KOHLEHTPAINH, OT CKOPOCTH BETpa.

Monysp JtoBymiek B3BecH (pHc.2), COCTOSIIMI U3 TpeX COOPHUKOB, U OJIOKa
00pabOTKN [MaHHBIX SBISETCS COCTaBHOW YacThIO CIIOKHOTO H3MEPHUTEIBHOTO
koMmIutekca «J{onHast cranuus» (puc.6). OmgHaKo, AT POBEJCHUS THIIOBBIX THI-
POTCONIOTHYECKIX MH)KEHEPHBIX W3BICKAHWH, NMPUMEHEHHE CPEACTB BCEro KOM-
riekca OblIo OBl KpaiiHe H30BITOYHBIM, OCOOCHHO C Y4ETOM HEO0OXOOMMOCTH T0-
CTOSIHHOTO IPUCYTCTBHS OOCITYKHBAIOLIEro MEpCOHala CTaHIMU B 30HE MPOBE-
JIeHus pabor. B cBsi3u ¢ 4eM, HAa OCHOBE M3BECTHOM KOHCTPYKIHH COOpHHKA C
JUCTaHLMOHHBIM CYMTHIBAaHHEM, ITPOM3BEIeHa pa3paboTKa nMpudopa « ABTOHOM-
HBIH COOPHHK B3BECH», KOTOPBIN HE TpeOyeT MOCTOSIHHOTO 00CITyKHBaHHUsI, 00J1a-
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Puc.6.3mepurenbHblii KOMI-
JIeKC «J[oHHas cTaHIus».

BPEM3

®AMK1 BAMK2 AAMK3 @ BETEP

Puc.5./3MeHenne BO BpPEMEHH CKOPOCTH HAKOII-
nenus B3Becu AMK1, AMR2, AVR3 B HaKOIMUTEIBEHBIX
crakaHax joBymek Ha ropusonTtax 0,25;0,35u 0,45 m y
JIHA ¥ CKOPOCTH BETpa.

JIaeT BBICOKOM MOOHJIBHOCTBIO U HEOOXOANMBIMH
napaMeTpamMy aBTOHOMHOCTH.

ABTOHOMHAsI JIOBYIIKa OCHAIaercs cOop-
HUKOM B3BECH C TPEXDJIEKTPOJHON SUEHKOM,
OnmokoM 00paOOTKM W HAKOILJICHHS JaHHBIX, KO-
TOPBI UMEET B CBOEM COCTaBE WM3MEPHUTEIBHBIHA
KaHaJl, mpeoOpa3yIolMidi CHTHajd JaTyuka B Ha-
NpsHKEHHE TTOCTOSHHOTO TOKA, MHKPOIPOLIECCOp-
HYIO CHCTEMY, OCYLIECTBIISIONIYI0 00paboTKy, 3a-
MUCh M XpaHeHne MH(OPMALUH, JTUTHH-TOIUMEp-
HYIO aKKyMYJISITOPHYIO Oatapero. [Iist moBbIIIeHHS
MoKa3aTtenell aBTOHOMHOCTH U OTKa30yCTOWYMBO-
CTH, TpHOOp OCHAIIEH CIIENUabHOM CHCTEMON
VIIpaBJICHUS TMTAaHUEM U JTUAarHOCTUKH HEHCIIPaB-

HocTeil. B cBsa3u ¢ TEM, 4TO KOJIMYCCTBEHHBIN M KAYECTBCHHBIM COCTAB B3BECH HEIIO-
CpCACTBCHHO CBA3aH C MOBCPXHOCTHBIMU BOJIHAMU, B PACHIMPCHHYHO KOMJICKTAIIUIO

COOPHHUK B3BECH C JATYHKOM €€ KOIIMYECTBA

Yvv

HU3MEPHUTEIbHBINA KaHa
cOOpHHUKA B3BECH

KaHaJIbl JaTIHKOB TEMIIe-
paTypHl U NaBICHUS

| ATTTT H 010K 00pabOTKH U
¢ XDaHEeHWsT TAHHBIX
CHCTEMHBII KOH- s 2.3V GI0K THTAHHS
ThOMEN <
¢ ) \ A
unTepdeic cps- flash 9achl- Garapest
31 ¢ [IK HAaKOIUTEIb KaJICH1apb JINTHR-HUOH

Puc.7.BuHeurnuii BUI 1 CTpYKTYpHas CXeMa aBTOHOMHOM JIOBYIIIKH B3BECH.
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npubopa, MOKET OBITh BKIIIOYEH JATUYUK JAABJICHUS W BBIYMCIUTENb MEpUOAA U
CpEeIHEKBaPAaTUIECKOTO 3HAUCHUS! BHICOTHI BONH. BHEIIHMIA BHJ M CTPYKTYypHas
cXeMa aBTOHOMHOMH JIOBYIIIKH B3BECH MPHUBEACHEI Ha pUC. .

Pabora ¢ mpuGopom He TpeOyer OT MmepcoHana HAIMYUS OCOOBIX TEXHHUYE-
CKMX 3HaHMU M HaBBIKOB. Ilepen ycraHoBKo# B pabouee MONOKEHHE, TPOH3BO-
JUTCS TIOAKITIOUEHUE MOIYJIS 3JIEKTPOHUKU K MEPCOHATEHOMY KOMITBIOTEPY LIS
YCTaHOBKH PEKUMOB PabOTHI MpHUOOpa, TEKYILIEro BpeMEH! U JaTbl. ABTOHOMHAs
JIOBYIIIKA B3BECH YCTAHABJIMBACTCS HA HOCHUTENW DPA3IMYHBIX TUIIOB, 00Jaaaro-
LIMX XOpoLleld YCTOMYMBOCTBIO K CHJIBHOMY BOJHEHHIO Mopsi. Ilocne 3aBepuie-
HUS pabOTHI C MPUOOPOM, TONTyUEHHBIE MAaCCHBBI JaHHBIX cUUTHIBaroTcs Ha [1K
(puc.5), a coOpanHBIE 00pa3Ibl B3BECH MOTYT OBITh W3BICYCHBI U3 CTaKaHa JIO-
BYILKH, W TIOABEPKEHBI TAO0OPATOPHOMY aHAIIU3Y.

[Tpumensemas 6a3a MaTEepHaIOB U JIEKTPOHHBIX KOMIIOHEHTOB 00€CIIEUHBa-
€T HU3KHUH ypOoBEeHb (PMHAHCOBBIX 3aTpaT Ha M3TOTOBIIEHHE MPHOOpa U 00ecTeun-
BaeT BBICOKYIO HaJSKHOCTH mpubopa. ONbIT MpUMEHEHUs! TOZOOHBIX MPUOOPOB
MoKa3all X JOCTaTOYHYIO HAaISKHOCTh JaKe€ B YCIOBHIX pa3MEIICHHS B MpH-
00i1HOIi 30HE, a MOyYeHHbIE TaHHBIE — BBICOKYIO HH(OPMAaTUBHOCTb.

CIIMCOK JIUTEPATVYPHI

1. Cnoco6 HenpepbIBHOTO ONpEETIeHUs] KOHLEHTPAMY MHHEPAIbHONH B3BECH B IPH-
JIOHHOM CJIO€ MOpSI B 30HC MHTCHCHBHOrO BONHEHHWS.— 3asBka Ne 2012 14765 or
24.12.12 na nony4yeHue nateHTa Y KpauHbl Ha H300peTeHue.

Martepuan noctynui B pepnaknguio 13.07.2013 r.
AHOTALIA Po3risiialoTbesi cydacHi po3poOKH CeIUMEHTALIHHNX MacTOK, 3aCTOCOBY-

BaHMX JUId BU3HAUCHHS XapaKTEPHUCTUK 3BA)KEHOTO MiHEpPANbHOI PEYOBHHHM JOHHHX
HAHOCIB, 1110 TIEPEHOCUTHCS TIOTOKAMH BOJIM B MIPUOEPEXHiil 30HI MOpsL.

ABSTRACT The article contains information about actual designs of sediment traps, us-

ing to measure quantitative and qualitative characteristics of suspended matter in coastal
areas.
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