BEJIOPYCCKUI I'OCYJJIAPCTBEHHbBIM YHUBEPCUTET
®AKYJIBTET ITPUKJIAJTHOM MATEMATUKU U UTHOOPMATUKH
Kadenpa MHOTOmpoIecCOpHbIX CUCTEM U CETeH

AHHOTaINS K MAaruCTEPCKOM JUCCEPTALAN

Paspa0orka ajropurMa MHOIoLe/J1eBOM ONTUMH3ALUM Pa3MelleHUs] ABAPHUHHO-
CIacaTeJbHbIX CyJI0B B pallOHe MOPCKOM He(pTeA00bIYH

benbsckuit Auapent Auapeesny

Hay4nplii pyKoBOIWTEh — KAHAUAAT (PU3UKO-MATEMATHIECKUX HAYK, TOIECHT
kadpeapst MCC Mapxkos C. B.

Munck, 2021



OBIIAA XAPAKTEPUCTHUKA PABOTbI

benbckuit  A. A. PazpaboTka anropuTMa MHOTOLEIEBOM ONTHMH3ALUU
pa3MeIlEeHNsl aBapUITHO-CIIACATENbHBIX CYJOB B pailoHEe MOpCKol HedTeno0brdn
(maructepckas nucceprarus). — Munck, 2021. — 46 ¢. bubmuorp. 35 Hass.

MHOI'OLIEJIEBA A OIITUMU3ALINA, I[MPOLECC [MPUHATUA
PEIIEHMIM, OIITUMAJIBHOE PA3MEIIEHUE, HE®TbH, HE®TEJIOBLIUA,
YPE3BLIYAMHOE [MTPOUCHIECTBHUE, HEOTEJOBBIBAIOIIAA
[NIAT®OPMA, CYAA DKCTPEHHOI'O PEATUPOBAHUA

Llenvio uccnedosanus siBAsieTCs pa3pabOTKa HKCIEPUMEHTAIBFHOTO alropuTMa
MHOTOLIEJIEBOM ONTUMH3ALNAN PA3MEILICHNs aBAPUUHO-CIIACATENBHBIX CYJOB B PAlOHE
MOpPCKO He(dTeno0bIYr — JEHCTBEHHOIO0 MHCTPYMEHTA Uil MOJIEPKKH Ipolecca
NPUHATHUS PEIICHUN B cpepe IKOJOTNIECKON O€30MacHOCTH.

JUis peanuzanuu 0003HAYEHHOM WEIM B HACTOALIEH paboTe pelarTcs
UCCJIEIOBATENbCKUE (M3yUEHUE Mpoliecca MPUHATUSA PElIeHH 00 opraHu3alud U
oOecrieyeHun  MPOU3BOJACTBEHHOM  0OE€30MacHOCTM €  y4YacTHEM  aBapUMHO-
criacaTesIbHbIX CYJIOB B palloHaX MOpPCKOM HepTeq00bIun), aHAIUTHYECKUE (aHaIu3
OCHOBHBIX TpeOOBaHUU OOECHEUYEeHHs] IKOJIOTMYECKON Oe30MacHOCTH MNpH J00bIYE
He(TU MOCPEACTBOM MOPCKHX MIATHOPM U UX HCIOJIB30BAHUE B KAYECTBE OCHOBHBIX
napaMeTpoB, MOJJIEKAIIUX  y4eTy) H  JKCIEpUMEHTalbHble  (pa3paboTka
MaTeMaTUYeCKUX MOJENed M pelleHUus 3aJad Mo ONTHUMHU3ALUU Ipolecca
pa3MeIleH s aBapUITHO-CIIACATEIBHBIX CYJIOB) 3a0ayl.

Obvekmom  WCCIENOBAaHUS  BBICTYNAIOT  OOIIECTBEHHBIE  OTHOIICHMS,
BO3HMKAIOILIME B IPOLIECCE MPUHATHS PEIIEHUH 110 00€CTIeUYEeHNIO0 TPOU3BOICTBEHHON
0€30IMacHOCTH B MPOIECCe MOPCKON HePTeAO0ObIYH, a TAKKE M0 OPTaHU3AIMHN YUaCTHUS
B JAaHHOM MPOLECCEe aBAPUIHO-CIIACATENbHBIX CYAOB.

Ilpeomem wcclieOBaHUS  COCTaBIISIIOT TpeOOBaHUS 1O  OOECICUCHUIO
HKOJIOTUYECKON 0€30MacHOCTH B palloHaX MOPCKOM HePTeA0O0bIUN, MATEMATUYECKUE
MOJIENId TIO Pa3MEIIEHUI0 aBapUUHO-CIACATENbHBIX CYJOB B JAHHBIX pailloHax c
Y4ETOM  DJKCIUTyaTUPYeMbIX  HedTemoObBatomux 1atdhopm U TpeboBaHUM
0€30MacHOCTH, a TAKXKE MOAXOAbI, CIIOKUBIINECS B MPAKTHUKE MOPCKOW He(Te100bIYH.

B pesynbrare peiieHusi MOCTaBICHHBIX 3a7ady aBTOPOM MpeyioKeHa oOuias
MaTeMaTU4yecKasi MOJENb ONTUMAJIBLHOTO BapUaHTa pa3MEICHUS CYJI0B 3KCTPEHHOTO
pearupoBaHusi, HEOOXOAUMBIX AJI 00CITY>KMBaHUS SKCILUTYaTUPYEMBIX MIaTHOPM.



AT'YJIBHAS XAPAKTAPBICTBIKA ITPALbBI

benscki A. A. Pacmpamoyka anrapbITMy IIMaTM3TaBail —anThIMi3allbli
pa3MSAIIUdHHS aBapbliiHa-BbIpAaTaBaJbHBIX CYIO0Y y paéHe Mapckoil HadTa3maObIubl
(Mmarictapckas mpicepranpis). - Miack, 2021. - 46 c. biomisrp. 35 Ha3s.

IIMATMOTABAA AIITBIMI3AILLBIA, I[MPALIDC [TPBIHALLA
PAIIIPHHAY, AIITBIMAJIBHAE PASMAIIYDHHE, HA®TA,
HA®TA3JIABBIYA, HAJI3BBIYAWHBISA 3IAPOHHI, HAG®TA3IABBIBAIOYAS
[INIATOOPMA, CYJJA DKCTPAHHAT'A POAT’ABAHHA

Mbmaii  nacnenaBaHHs  3'syisienia  pacrpaioyka —AKCIepbIMEHTAJIbHAara
aNrapbITMy [IMaTM3TaBail anThIMi3albll Pa3MSLIY3HHS aBapbliiHA-BbIPAaTaBAJIbHBIX
cynoy y paeHe Mapckoil HadTa3maOblubl - A3eMcHAra iHCTpyYMEHTa JJis MaJTPhIMKI
IparpdCy OPBIHALL paldHHAY Y cephl dKajiariyHail Oscrexl.

Jls1 paamizalibli mazHayaHai MATHI ¥ 1a/i3€Hail pallbl BhIpaaolia 1acieIubls
(BBIBYYSHHE MpaICy NPBIHALLA palldHHAY ad apraHizalbll 1 3a0€cissYdHH1 BHITBOPYA
Osiciexki 3 yJ3elaM aBapblilHa-BbIpAaTaBAIbHBIX CYAOY Yy paeHax MapcKou
Ha(dTa31a0bIubl), aHATNITHIYHBIA (AHANI3 ACHOYHBIX MaTpa0daBaHHAY 3a0€CIIsTYdHHS
PKajariyHaii Oscreki npbl 37a0blubl HAQTH MMpa3 MapcKis mIaThopMbl 11X
BBIKAPBICTAHHE Y fAKAacll AaCHOYHBIX MapaMeTpay, sKifd Maasararolub yiIiKy) 1
AKCIIEPBIMEHTANIBHBIA (pacipalioyka MaTIMaTbIYHbIX MaIdJIsy JJI BBIPALLSHHS 3a4a4
Ta anTbIMi3allbll Mpalpca paxMsIIYdIHHS aBapbliiHA-BhIPATABAILHBIX CYI0Y) 3a0aubi.

Ab'exmam nacnenaBaHHs BBICTYNAOLb IPAMaJICKisl aIHOCIHBI, SIKis Y3HIKAIOLb Y
mpaipce MPBIHALLS paldHHAY Ma 3a0echsusHHI BBITBOpYAil Oscrekl Y mpaidce
Mapckoi HadTa3zgabbIubl, a Takcama Ma apraHizalpll ya3eny ¥ JaJ3eHbIM Mpaince
aBapblifHa-BbIpaTaBaJIbHBIX CYI0Y.

Ilpaomem  nacnenaBaHHS CKJajarollb narpabaBaHHI Ma  apradi3ailbli
sKajariyHail Oscmeki ¥ paeHax Mapckod HadTa3aaObIubl, MaTIMATHIUYHbISA MaJdJl Ma
pPa3MSIIIIYAHHIO aBapbliiHAa-BbIPATABAIbHBIX CYAOY y JAaA3€HBIX paeHax 3 YJlKaMm
JKCIUTyaTaBaHbIX HadTa3gaObiBaroublx miatdopmay 1 marpabaBaHHSY Osicrieki, a
Takcama MaJbIXO/Ibl, AKisl CKIIAJICs ¥ MPaKThILbI MApCKOW HaQTa3qa0bIYubI.

VY BBIHIKY BBIpAIPHHS TACTayJEHBIX 3ajlad ayTapaM MparaHaBaHa aryJjbHas
MaTAMaThIUHAs. MaJJIb allThIMalIbHAra pa3MsIIIYdHHS Cy/I0Y SKCTpaHara plaraBaHHs,
HEaO0XOIHBIX AJI1 a0CIYroyBaHHs BbIKAPBICTAHBIX IUIaTHopMay.



GENERAL DESCRIPTION OF WORK

Belski A. A. Development of an algorithm for multi-purpose optimization of the
location of rescue vessels in the offshore oil production area (master’s thesis). - Minsk,
2021. — 46 p. Bibliogr. 35 titles

MULTI-PURPOSE OPTIMISATION, DECISION-MAKING PROCESS,
OPTIMUM PLACING, OIL, OIL PRODUCTION, EMERGENCY, OIL
PLATFORM, EMERGENCY RESPONSE SHIP (RESCUE VESSEL)

The purpose of the study is to develop an experimental algorithm for multi-
purpose optimisation of the rescue vessels placing in the offshore oil production area —
an effective tool to support decision-making in the field of environmental safety.

To achieve this purpose, this work addresses research (study of the decision-
making process in organising and providing industrial safety with the participation of
rescue vessels in the offshore oil production areas), analytical (analysis of the main
requirements for environmental safety in oil production through offshore platforms and
their use as the main parameters to be taken into account) and experimental
(development of mathematical models for solving problems of optimal placing rescue
vessels) tasks.

The object of the work is the social relations arising in the decision-making
process in order to ensure industrial safety in the offshore oil production, as well as to
organise the participation of rescue vessels in this process.

The subject of the research is the requirements for ensuring environmental safety
in the areas of the offshore oil production, mathematical models for the placement of
rescue vessels in these areas, taking into account the operating oil platforms and safety
requirements, as well as approaches that have been developed in the practice of the
offshore oil production.

As a result of solving the set tasks, the author proposes a general mathematical
model for optimal placing of emergency response vessels required to service the
operated platforms.



