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The work is devoted to the determination of oil capacity by the sorption method on the example of carbon
fiber materials of different grades and structures. As you know, oil and products of its processing are widely
used in the world and bring great benefits, but, however, it cannot do without accidents and environmental
disasters that cause irreparable harm to the environment. The main task is the timely liquidation and dispos-
al of oil and oil products in case of their spill. Oil pollution is formed during the extraction, transportation,
processing and storage of oil. To date, various methods of water purification from oil pollution are used,
such as mechanical, biological, electrochemical and physico-chemical. The article describes the sorption
method - one of the most effective, inexpensive and efficient technologies for water purification. Sorption has
a number of advantages over other methods. There are many different sorbents available such as natural,
artificial and synthetic materials. To purify water, sorbents must have high oil capacity, hydrophobicity, and
also have high buoyancy. In the experiment, carbon fiber materials were used, the main advantages of
which, in the collection and disposal of oil and oil products, were high heat resistance and the ability not to
lose their mechanical, sorption and physical properties.
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HEPCIHHEKTHUBbBI PASBUTUA ABTOMATU3NPOBAHHBIX CUCTEM
YIIPABJIEHUA IBUKEHUEM CY0B

BAPIIEBCKUM Eprenuii Teopruesuy
KaHJIuJaT TEXHUYECKUX HayK, podeccop
OI'bOY BO «I"ocynapcTBeHHBI YHUBEPCUTET MOPCKOTO U PEYHOT0 (pota
uM. aqmupana C.O. MakapoBa»
r. Cankr-IlerepOypr, Poccus

AxmyanvHocmv pabomsl 00YCl067IeHA He0OX00UMOCMbIO NOSbluleHUs be30nacHocmu U 3@ pexmusHocmu
MPAHCNOPMHO20 NPOYECcca KaK HA MOPCKUX, MAK U HA 6HYMPEeHHUX 600HuIX nymsax Poccuu. Paccmompensi
Gakmopwi, enuAIOWUe HA IPPHEKMUBHOCb ABMOMAMUZUPOBAHHBIX CUCEM YNPABIEHUs O8UNCEHUEM CYOO08,
a makoice NYmu pazeumus asMoMamu3upOBAHHbIX CUCEM YNPAGLeHUs. O8UNCEHUEM CYOO08.

KiroueBble c10Ba: aBTOMaTH3MPOBAHHBIE CUCTEMBI YIIPABICHHS, ABWKECHUE CYA0B, 3()(EKTUBHOCTD aBTO-
MaTH3HPOBAHHOMN CUCTEMBI YIIPABIICHUS JIBUKCHUEM CYJIOB.
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B Benenune (Introduction). Asromarusupo-
BaHHBIE CCTEMbI yIpPaBJICHUs ABMKEHUEM
cynoB (ACYJZIC) cymectBytor yxe Oomee 70
net. B 2018 r. ucnomamwiocs 70 JeT co OHS co-
3nanus niepBoit B mupe ACYJIC. 3a npomen-
mue roapl ACYJIC mpoiid nyTh OT HEPBBIX
OeperoBbIX paanoiokanuoHHbIX ctannuii (PJIC)
JI0 CJOXHBIX DJIEKTPOHHBIX KOMIUIEKCOB C BbI-
COKOKBaJTH(HUIMPOBAHHBIM TepcCOHAIOM [2; 4].
Onu cranu 3¢pGHEeKTUBHBIM U HEOOXOIUMBIM HH-
CTPYMEHTOM oO0ecredeHus Oe30MacHOCTH MO-
peIuIaBaHus B HOPTOBBIX M MPUOPEKHBIX BOJAX.
ACY]JIC co3nmaBanmuch C IENIbIO OOECIeUeHHS
MaKCHMaJbHOW HAaBUTAlMOHHON 0€30MacHOCTH
CYAOXOACTBAa MPH MAaKCUMAIIBHO JIOIYCTUMOMU
WHTEHCUBHOCTHU JIBH)KEHUS, CHUKCHHS aBapHUii-
HOCTH W TPEAYNPEXKICHUS 3arps3HEHUs aKBa-
TOpUi, a TaKke MNOBBIIIECHUS 3((HEKTUBHOCTH
paboThl (ioTa ¥ MOPTOB. ABTOMATH3AIMS MIPO-
LIECCOB YIIPaBJICHUsI JBMKEHUS CYIOB HaIlpaB-
JIeHa Ha COKpAlleHHE BPEMEHHU IPOXO0KICHUS
nHpopMmanuu, obdecriedeHus: ObICTpor 00paboT-
KM JTAHHBIX 00CTAaHOBKH M MX HATJISITHOTO OTOO-
pakeHus Ha pabodyeM MecTe JIOJKHOCTHBIX JIHII,
Ha oOecrieueHne KayeCTBEHHONW U KOJIMYECTBEH-
HOM OIEHKM BO3MOXXHOCTEH CYyIOB, JIPYrux
JaHHBIX, YTO O0OecredynBaeT OOOCHOBAaHHOCTD
IIPUHATHS pelieHni [3].

ACVY]IC oTHOCATCS K UHCITY CI0KHBIX CUCTEM,
COCTOSAIIIIMX M3 OTAENBHBIX MojicucteM. CloKHbIe
CHCTEMBl  XapaKTEPH3YIOTCS  COBOKYITHOCTBIO
SHEPreTMYECKOro U MH(POPMALIMOHHOIO 0OMeHa C
OKPYKAaKOILIEH CpeAoH, CTOXACTUYHOCTBIO IOBE-
JIeHHs, UePAPXUIHOCTBIO CTPYKTYpPBl M N3MEHYHU-
BOCTBIO CTPYKTYpBHI BO BpeMeHH. CTpYKTypHBIE
ocobennoct ACYJIC, Takke Kak U 3a/1a4u, pe-
I1aeMble 3TOW CHCTEMOM, HEOOXOAMMO paccmar-
pHBaTh IPH PACCMOTPEHHH (HaKTOPOB, BIMSAIOIIUX
Ha appextrBHOCTE ACY JIC.

K ¢axropam, koTopsie BIUSIOT Ha 3PPeKTHB-
Hocte ACYJIC, ciemyer OTHECTH: YEeTTOBEUECKHI
(akTop, opraHM3alMOHHBI U TexHu4yeckui. [lo
OLIEHKaM CHElHAIMCTOB YeNOoBeuecKuid (hakTop
3aHMMaeT TJIaBHOE MECTO cpeau (hakTopos, BIHU-
srommx Ha dddexrnBHOCTE ACYIC. TexHude-
CkMi (pakTOp BKJIFOYAET B ce0si MaTepUalibHYIO
0a3y, ypOBEHb MEXaHM3AIIMU U aBTOMATH3AIHH, &
TaKKe 3aIIUIIEHHOCTh cUcTeMbl. OpraHu3aloH-
HBII ()aKTOp BO MHOTOM 3aBHCHUT OT CIIOCOOOB
obmeHa nH(popmarmeil.
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Metoanl n maTepuainbl (Methods and Ma-
terials). Ilyru passutus ACYJIC BbITEKaOT U3
3aJa4, pemaeMbIX 3TOH CHCTEMOH, U3 ee CTPYK-
TYpHBIX OCOOEHHOCTEH, a TaKXe U3 BO3MOKHO-
CTe onTtuMu3anuu (QYHKIUOHUPOBAHUS TIPH
yueTe pa3InyHbIX (PaKTOPOB C LIETBIO MOBBIIIE-
Hus 3pPeKTUBHOCTH HYHKIIMOHUPOBAHUSI.

Pazputne ACYJIC cBsi3aHO Tak»e C COBEp-
IICHCTBOBAHUEM D3JIEMEHTOB  HMEPaAPXUUYCCKOM
CTPYKTYpbl HH(GOPMAIIMOHHBIX CETEeH paguoCBs-
3W, ceTed NI 0OcepBallil MOPCKHX U PEYHBIX
CyIIOB, B TOM YHCJI€ aBTOMAaTU3UPOBAHHBIX, JUIS
o0ecreyeHnss MOPCKOTO U PEYHOr0 TPaHCIIOPT-
HBIX MPOIIECCOB.

[IIupokoe wWCHONB30BaHWE HOBBIX HH(OpMa-
IMOHHBIX W AJIEMEHTHBIX TEXHOJOTHI MpH TMO-
CTPOEHHMHU CeTeH J000ro ypOoBHS SIBIISIETCSI BaXK-
HEeWUIMM (haKTOpOM, BIUSIOLUIMM Ha UH(pOpMALIU-
OHHOE 00ecreYeHHEe MPOIIECCOB CYIOBOKICHHSI.

HoBele TexHOMOruu 3arparuBarOT Kak Mpo-
neccel  (popmupoBaHuss MH(POPMAIMOHHBIX I10-
Jei, TaKk U CpeJCTBa PAAUOCBSI3U U PaJHOHABU-
ramuu, o0pa3yronx HHOOPMAIIMOHHBIC TOTOKH
B 3TUX NoiAx. Tak 3pdexT oT BHEeapEeHUs COTO-
BOW WJIM TPAHKUHTOBOM CBSI3M MOYKHO BBIPA3UTh
B CJIEIYIOIIUX OCHOBHBIX MyHKTax [5]:

— YBEJIMYHMBACTCS IOMEXOYCTOHYMBOCTD CBSI3H;

— YBEJIMYMBACTCS MPOMYCKHAsl CIIOCOOHOCTH
KaHAJIOB CBSI3U;

— TOBBIIIAETCS ONEPATUBHOCTH PAOOTHI;

— YBEJIMYHMBACTCS IPOU3BOAUTENHLHOCTD TPY/IA;

— MOBBIMIAeTCs 6€30MaCHOCTD IMJIaBaHUS.

HoBble sreMeHTHBIE TEXHOJOTUH TMO3BOJSIOT
nepeaBaTh Mo KaHajaM CBSI3U aHAJIOTOBBIE, TeJle-
METPUYECKUE U TUCKPETHBIE COOOIIEeHUs B mu(-
poBoii (hopMe B BHUJIE CIOXKHBIX CHUTHAJIOB, YTO
MIO3BOJISIET IPUMEHSTD TIPH MTPOM3BOACTBE CPEICTB
PaTMOCBSI3M ¥ PAJIMOHABHUTAIUA COBPEMEHHYIO
MHUKpPOIJIEKTPOHHYI0O U MHKPOIPOIECCOPHYIO
AIIEMEHTHYIO 0a3y, a TakXKe MCIOJIb30BaTh METOIbI
3¢ PEKTUBHOTO YaCTOTHO-BPEMEHHOTO YILIIOTHE-
HUs TU(POBBIX COOOICHNI B pariokanaie [1].

B mocnennue rojpl MOSBUINCH HOBBIE TEH-
JCHITMM B METOJIaX M TEXHHUYECKUX CPEJCTBAX
CYJIOBOXKCHHUSI, U3 KOTOPBIX CIEIYET BbIICTUTh:

— CTAaHOBJICHHE M Pa3BUTHE TJIOOATBHBIX
HaBUTAIIMOHHBIX cITyTHUKOBBIX cucteM (ITHCC),
MIPUEMHUKN KOTOPBIX CTAHOBSITCS MPUBBIYHBIMH,
a 3aTeM M 00s3aTeNbHBIMU MPAKTHUECKU Ha BCEX
cynax;
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— MOSIBIICHUE W BCE 0oJiee MIMPOKOE HCIIONb-
30BaHME Ha CyJax JJIEKTPOHHOW Kaprorpaduwu,
WHTETPUPOBAHHBIX HABUTAIIMOHHBIX KOMILICK-
COB U cuCTeM O00OpynOBaHMS  MOCTHKA
(INS/1BS);

— WCNOJb30BAHNE ABTOMATUYECKOH WICHTH-
¢uxarmonHoit cucrembl (AMC) kak cpencrtsa,
nononssitomero cynosele PJIC u cpencrsa as-
TOMAaTHYECKON PaJMOIOKAIIMOHHOW MPOKIAJAKU
(CAPII), a Taxxe Kak cpeAcTBa MOJy4YEHUsI UH-
dhopMaruu o cynax 0eperoBbIMU CIIyK0aMu;

— BBeJieHHEe B JneicTBue [o0anpHON MOp-
CKOW CHCTEMBI CBSI3U MPH OCICTBUSX U B IIEIAX
oe3onacuHoctu (IMCCB);

— OoJsiee IIMPOKOE HCIIOJIb30BAHUE B IPH-
OpEKHBIX BOJIAX CUCTEM PAa3/ICICHUs ABIKEHHUS,
JIPYTUX METOJOB YCTAHOBJICHHUS IyTEW JBUXKe-
HUS CYZIOB.

OTU TEHACHLUU B COBOKYITHOCTH MPUBEIH K
CYIIECTBEHHOMY TOBBIIICHHIO YPOBHS HaBHTa-
LIMOHHOW OE30MacCHOCTH HAa OCHOBE HEIPEphIB-
HOTO ¥ BBICOKOTOYHOTO OTPEACTICHUS MECTOIIO-
JIOKEHUs CyIoB. B pe3ynbraTe HaBUralmOHHbBIE
¢dbyakmuun ACYJIC nocTeneHHO cTaau YXOAHUTh
Ha BTOPOW IUIaH, a Ha MEPBBIA IUIaH BBIJIBUTA-
10TCSl (DYHKIMH, CBSI3aHHBIE C WH(OpPMAIMOH-
HbIM OOecreueHueM, OpraHu3alueil U perynu-
POBaHUEM JIBIKCHHS CY/IOB, B3aUMOJCHCTBHEM
CO CMEKHBIMH CITyXk0aMu.

Hapsiny ¢ PJIC B kauecTBe MCTOYHHKOB HH-
¢dopmanMu O JBHXKEHHUU CYIOB HCHOJIB3YIOTCS
6azoBble ctanuuu AVC u Tenekamepsl. Diek-
TPOHHO-BBIYUCIUTEIbHBIE KOMIIJIEKCHl CIELH-
QILHOTO WCIIOJIHEHHSI 3aMEHSIOTCS CEThIO Ce-

CIIUCOK JIMTEPATYPBI

PUNHBIX MMEPCOHATBHBIX KOMITBIOTEPOB U CEpPBE-
POB CO CTaHIAPTHBIMU OINEPAI[MOHHBIMH CHCTE-
Mamu. CoBpeMeHHbIE BBICOKOCKOPOCTHBIE IU(-
pOBBIE JIMHMM CBSI3U  MEXIYy OObEKTaMH
ACYJIC 3ameHwntu npexHue aHaioronbie. Tu-
noBbiMu cpeacTBamu ACY/JIC craHoBsiTca me-
TEOCTAHIIMM U KOMITBIOTEpHBIC 0a3bl JaHHBIX,
coJieprKallye CBEACHUs IO CyAaM, CyA03axoaaM
B MOPTHI U NIEPEMENICHHUSAM CYJIOB B 30HAX JCH-
ctBusi ACY/JIC. D1t mMepbl MO3BOJUIN CYIIIe-
CTBEHHO IOBBICUTH HAJIEKHOCTh 000PYI0BaHUS,
CKOPOCTh U TOYHOCTh 00pabOTKH MH(POPMAIINH,
COKpaTuTh cpoku co3nanusi HOBbIX ACY/IC u
YIPOCTUTh MOJEPHU3ALNIO ACHCTBYIOIIMX, Ja-
a1 uMIynbe mupokoMy BHeapeHuto ACYJIC B
HOBBIX PErMOHaX, CTPaHaX U MOpPTax.

Tem He MeHee, COBPEMEHHOE COCTOSIHHE U
TEHJCHIIMU Pa3BUTHS MOPCKOIO TPAaHCIOpPTAa B
XXI B., Takue Kak rpsayliee MosBICHUE 0e33-
KUMAXHBIX CYJIOB, IUKTYIOT HE0OXOIUMOCTH
nanpHelmero copepuiencrpoBanust ACYJIC.

BoiBoasl (Summary). Ha ocHoBe mpoBe-
JIEHHOTO aHajn3a B KAdyeCTBE TMEPCIEKTUBHBIX
HanpasieHuil pazsutus ACYJIC cienyer orme-
TUTh NpuMeHeHue HoBbIX TunoB PJIC c ymyu-
HICHHBIMH XapaKTepUCTUKaMU, BHEAPEHHUE MO/~
CUCTEM OOECIICUCHHSI MPUHSATHUS PEIICHHS Olle-
patopamu, pa3BUTHUE HOBOM 3J€MEHTHOUN 0asbl,
HCI0JIb30BaHNE KoMmmbloTepHOM 3D-rpaduxu
JUISE  OTOOpaXEHHUSI CYAOXOJHOW OOCTaHOBKH,
nepeaauy nundopmanuu ot neHtpoB ACYIC na
MOpPTaTUBHBIC JIOIMAHCKUE TIUJIAHIIETHI, WHTE-
rpauio ACYJIC B KOHIETIHIO <«AJEKTPOHHOM
nasuramun» (E-Nav).
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PROSPECTS FOR THE DEVELOPMENT OF AUTOMATED VESSEL
TRAFFIC CONTROL SYSTEMS

BARSHCHEVSKY Evgeny Georgievich
PhD in Technical Sciences, Professor
Admiral Makarov State University of Maritime and Inland Shipping
St. Peterburg, Russia

The relevance of the work is due to the need to improve the safety and efficiency of the transport process both on
the sea and inland waterways of Russia. The factors influencing the effectiveness of automated ship traffic control
systems, as well as the ways of development of automated ship traffic control systems are considered.

Key words: automated control systems, vessel traffic, efficiency of the automated vessel traffic control system.
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HEPCIIEKTUBBI U BAPUAHTDBI PABBUTUA
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BAPIIEBCKUM Esprenuii Teopruesuy
KaHIuJaT TEXHUYECKUX HayK, podeccop
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Pazsumue unghopmayuonnvlx mexHoaio2uti onpeoenuno 2100a1bHy0 meHOeHYuro Ha d8MOHOMU3AYUIO NPOU3-
600CMBEHHBIX U MPAHCNOPMHBIX npoyeccos. OcobeHHo npoyecc UHHOBAYUI 8 ABMOHOMUZAYUU NPOYECCO8
3aMpoHY MAKyio OMpacis KaK MOPCKOU U peunol mpancnopm. B cmamve paccmampusaiomes nepcnekmu-
661 pa3eUMUs DE39KUNANCHBIX MexHoNo02ull 6 Poccuu u naubonee pazgumoix cmpanax.

KiroueBbie cioBa: 0e335KHMIaKHBIE TEXHOJIOTHH CYIOBOXKACHUS, OECIIMIOTHOE CYIHO, WH(POPMALMOHHBIE
TEXHOJIOT M.
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