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V pe3ynbTari MpOBEIEHNX CHCTEMaTH30BaHUX JIOCIiKEHb, PO3POOJICHO CTPYK-
Typy iHpOpMAaIiitHOI MOJIETi CHCTEMH BH3HAYEHHS PEOJIOTIYHUX XapaKTePHCTHK Cy-
JTHOBUX TEXHIYHUX pianH. BUKOHAHI JOCTIKEHHS MMOKa3aIl MOXKIIUBICTH MOOYIIO-
BH KOMITTOTEPHHUX CHCTEM BH3HAUCHHS XapaKTEPHUCTHK CYTHOBUX TEXHIUYHHX PiAVH
Ta IX OIepaTHBHOrO KOHTPOI0. Monens Moyke OyTH BHKOPHCTAHA JUISl MONAIIBIIOL
moOyIoBY Ha ii 6a3i aBTOMATH30BAHUX CHUCTEM JIOCHIJHKECHHS CYIHOBHX TEXHIYHHX
PiMH, a TAKOXK KOHTPOJIIO iX ITiATOTOBKH Iepe Moavelo B MaJMBHY araparypy.

IIpoBenena inTerpartist po3po0iaeHol MOJIENi B 3arajbHy CTPYKTYpY (YHKITiOHY-
BaHHSI CylHa, Ha OCHOBI YOr0 PO3pOOJIEHO PO3rOpHYTY iH(OpMaIiiHy MOJIENb CHC-
TEMH BH3HAYEHHS Ta KOHTPOIIO PEONIOTIYHUX XapaKTePHCTHK CYTHOBHX TEXHIUHHX
pinuH. Po3pobiena cucrema 103BONsIE B aBTOMAaTHIHOMY PEXXUMI 31 CHIOBaTH BH-
MIpIOBaHHS PEOJIOTIYHHUX XapaKTEePUCTHK Ta IePelaBaTH JI0 iHTEJIEKTYaIbHOTO MO-
IIynst 300py TaHMX Ta KepyBaHHS IS TTOJAJBIIOT0 aBTOMAaTH30BAaHOTO MPHAHATTS
pIIIEHHS HA OCHOBI HasBHHUX TEXHIYHHMX NaHUX IIOAO PEKMMIB POOOTH IMaIMBHOL
arapaTypy Ta BiIIOBIIHOCTI XapaKTePHCTHUK CYIHOBHUX TEXHIYHHUX PiAWH VIS KOpe-
KIi1 mapamMeTpiB poOOTH CHCTEMH iX MiIrOTOBKH.

3anponoHoBaHO METOJ aBTOMATHIHOTO BU3HAYEHHS Ta PETYIIOBAHHS PEOJIOrid-
HUX XapaKTepPUCTHK CYIHOBHX TEXHIYHHX DIiJHH, IO JIO3BOISE BUKOPHCTOBYBATH
100 B KOMIT'TOTEPHUX CHUCTEMAaX 3 MOMIIUBICTIO 3MiHU TTapaMeTpiB pOOOTH CHCTEMH
B peXHMMax peasbHoro Jacy ta OmnaifH. JlaHuii MeTos 103BONISIE MiIBUIIATH e(eK-
THBHICTH IMATOTOBKH ITaJIMBa Ta 3MEHIIWTH KiJIbKICTh IIKIJIJUBHX BUKHIIB B J0-
BKUDIL. Binmnazae HeoOXiMHICTH 3aIydeHHsST CYITHOBOTO MEXaHiKa JI0 KOHTPOIIO Ia-
paMeTpiB Ha BCIX eTamax eKCIuTyaTalii HaJuBHOI armapaTypy.

Ha 6a3i cTBopeHOi po3ropHyTOi iHPOpMAIIiHHOI MOJIEITi CHCTEeMH BU3HAYECHHS Ta
KOHTPOJIIO PEOJIOTIYHMX XapaKTePUCTHK CYTHOBHX TEXHIYHUX PITUH PO3POOIEHO
iH(OpMAaIiHy MoeNb J1abopaTOpHOI JOCIiAHOI CHCTEMH BU3HAUSHHS PEOIOTiTHIX
XapaKTepUCTHK CYTHOBHX TEXHIUYHHMX DiJWH, IO JO3BOJSIE O€3 3aIycKy IBHTYHA
BHYTPIIIHBOTO 3rOPaHHS 3MIHCHATH CHMYISLIIO HOro poOOTH Ta IPOBECTH BUMIPIO-
BaHHS XapaKTepPHCTHK MaJbHOIO BIANOBIAHO IO IPOTHO30BAHOTO YacTOTHO-
TEMIIepaTypHOro pexuMy pobdorn nsuryna. OTpumani JaHi JO3BOIATH B HONATb-
oMy 371iHCHIOBAaTH €(EeKTUBHE KepyBaHHS SIKICTIO ITiATOTOBKY IAJINBa Mepe]] Iojia-
4ero 10 GOPCYHOK JBUTYHA BHYTPIITHBOTO 3rOPAaHHS.

Po3pobireHo 6110K-cXeMH anropUTMIB BH3HAUEHHS Ta PETyITIOBAHHS PEOJorid-
HUX TIapaMeTpiB CyTHOBHX TEXHIYHUX PiJHH, 0 0a3ylOTHCS Ha 3alPOIIOHOBAHOMY
METO/Ii aBTOMaTHYHOTO BH3HAUCHHS Ta PETYIIOBAHHS PEOJIOTIYHUX XapaKTePHCTHK
CYIHOBUX TEXHIYHUX DPiIMH, IO 3a0e3nedye BUKOHAHHS BCiX IEepPeayMOB JI0 arapa-
THO-TIPOTPaMHOI peastizamnii KOMIT IOTEpHOI CHCTEMH BU3HAYECHHS Ta PETYIIOBAHHS
PEOJIOTIYHUX MapaMeTPiB CYTHOBUX TEXHIUYHHUX PiIAWH.
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Bepexnoit Kupun FOpreBud MeTon TOCTPOCHHST KOMIBIOTEPHOW CHCTEMBI
OIIpEe/IEIICHHS PEOJIOTHIECKHX XapaKTePUCTHK TEXHIIECKUX JKHIKOCTEH.

B pesynbraTe MpoBENEHHBIX CHCTEMaTH3MPOBAHHBIX HCCIIEIOBAaHMI, pa3pabo-
TaHa CTPYKTypa HH(POPMAIIMOHHOH MOIEIH CHCTEMBI ONPEIEIICHHST PEOIOTHIECKHX
XapaKTepUCTHK CYIOBBIX TEXHHUYECKHX >KHIKOCTeH. BBIMONHEHHBIE ncciieoBaHus
TIOKa3aJIil BO3MOXKHOCTB ITOCTPOCHUSI KOMITBIOTEPHBIX CHCTEM OIpEeNIeHNs XapaK-
TEPUCTUK CYIOBBIX TEXHHIECKHX XHIKOCTEH M WX OMEepaTHBHOrO KOHTPOIL. Mo-
JIeNTb MOKET OBITH HICIIONIb30BaHa JUIS JajbHEHIero MoCTpoeHus Ha e€ 0ase aBTo-
MaTH3UPOBAaHHBIX CHCTEM HCCIIEOBAHHS CYMOBBIX TEXHWYECKHX JKHIKOCTEH, a
TaKKe KOHTPOJISI MX TIOJIrOTOBKY ITepet ToJjadell B TOIUIMBHYIO allaparypy.

IMpoBenena wHTErpamust pa3pabOTaHHOK MOJETH B OOIIYI0 CTPYKTYpY (yHK-
IMOHMPOBAHMS Cy[IHA, HA OCHOBE 4Yero pa3zpaboTaHa pa3BepHyTas HHPOPMAaINOH-
Hasl MOZIENb CHCTEMBI ONpENENICHUsI U KOHTPOJS PEOJIOTHYECKHX XapaKTepPHCTHK
CYIOBBIX TeXHHYECKHX XHIKocTeH. PazpaboranHas cucrema I0O3BOJSIET B aBTOMa-
THYECKOM PEXHME OCYIIECTBISATh M3MEPEHHs PEOJIOTMUECKUX XapaKTEePUCTUK M
repeiaBaTh MX B MHTEIUICKTYaJIbHBIH MOIYNb cOOpa MAaHHBIX W YIPABICHUS JUIS
JTATBHEHIIIEr0 aBTOMATU3HPOBAHHOTO TPHHATHS PEIICHNS] HA OCHOBE MMEIOIIUXCS
TEXHUYECKNX TAaHHBIX MO pexXrMaM paboThl TOIUIMBHOM anmaparypbl H COOTBETCT-
BHSI XapaKTEPHUCTUK CYJOBBIX TEXHHUYECKUX >KUAKOCTEH IS KOPPEKIMH TTapamer-
POB pabOTHI CHCTEMBI HX MTOATOTOBKH.

[pemnoskeH MeToN aBTOMAaTHYECKOTO ONpPEeNIeHNsI M PErylInpoBaHus peoio-
THYECKUX XapaKTePHCTHK CYIOBBIX TEXHHYECKUX XXHUIKOCTEH, UTO MO3BOJSIET HC-
TIOJTE30BaTh €T0 B KOMITBIOTEPHBIX CHCTEMaX C BO3MOXKHOCTBHIO M3MEHEHHs I1apa-
METPOB PabOTHI CUCTEMBI B PEXHMMAX PEabHOr0 BPEMEHH U OHJaifH. JlaHHEIH Me-
TOJ TIpEIIoaraeT MOBhIMeHNe S PEKTHBHOCTH TOIOTOBKH TOIUIMBA U YMEHBIIIE-
HUS KOJIMYECTBAa BPEIHBIX BBIOPOCOB B OKpYyXKaromIylo cpexy. OTmana HeoOXomu-
MOCTB IIPHUBJICUSHHUS CYZOBOTO MEXaHHKa K KOHTPOIIO ITapaMeTpOB Ha BCEX JTarax
9KCIUTyaTalliy TOTUIMBHOM anmapaTypel.

Ha 6a3e co3manHOH pa3BepHYTOH HH(POPMAIIOHHON MOJIENTN CHCTEMEI OIIpee-
JICHUSI 1 KOHTPOJISI PEOJIOTHUECKMX XapaKTEePUCTHK CYJOBBIX TEXHIMUECKUX KHUIKO-
cTeif pa3spaboraHa WHQOpPMALMOHHAs MOJENb J1ab0OpaTOpHOH HCCIeN0BaTENbCKON
CHCTEMBI OIpPENEeNICHUS] PEOJIOTMUECKUX XapaKTePHCTHK CYHOBBIX TEXHHYECKHX
KHUIKOCTEH, KOTOpasi IO3BOMsieT Oe3 3aIlycka IBHTaTellsl BHYTPEHHETO CrOpaHHS
OCYIIIECTBUTH CUMYJISIIUIO €T0 pabOoTHI U MPOBECTH U3MEPEHHS XapaKTEePHCTHK TO-
IUTMBA B COOTBETCTBHH C MPOTHOZUPYEMBIM YacCTOTHO-TEMIEPATYPHBIM PEKUMOM
pabotsl aBurarens. IlomydeHHbIe JaHHBIE TTO3BOJT B JAIbHEHIIEM OCYIIECTBISTH
3¢ peKkTHBHOE yIIpaBIeHHEe KaueCTBOM MOATOTOBKH TOIUIMBA TIEepex Moxadeii k ¢pop-
CYHKaM JIBUTATEJIsI BHyTPEHHETO CTOPaHMSI.

Pa3paboTaHb! GJI0K-CXEMBI aITOPUTMOB OIIPEIEIEHHS ¥ PETYIUPOBAHMUS PEOJIO-
THYECKUX MapaMeTPOB CYIOBBIX TEXHWYECKUX XXKHIKOCTEH, OCHOBAHHBIX HA IIPe.-
JIO)KEHHOM METOJ/Ie aBTOMAaTHYECKOr0 OINPENeNICHNSI H PErYIHPOBAHUS PEeoorude-
CKHX XapaKTePHCTHK CYTOBBIX TEXHHIECKUX JKHIKOCTEH, 1 00eCIeInBaIOT BHINON-
HEHHUE BCeX MPEITOCHUIOK K almapaTHO-POrpaMMHON peasin3aniy KOMITBIOTePHON
CHCTEMBI OIpEIETIeHNUsT U PErylIMpOBaHHUS PEOJOTMYECKHX ITapaMeTpOB CYIOBBIX
TEXHUYECKHX JKHIKOCTEH.
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Berezhnyi Kyrylo Method for constructing a computer system for determining
the rheological characteristics of technical fluids.

As a result of the systematic studies carried out, the structure of the information
model of a system for determining the rheological characteristics of ship’s technical
liquids has been developed. The performed research has shown the possibility of
building computer systems for determining the characteristics of ship's technical
fluids and their operational control. The model can be used for the further construc-
tion on its basis of automated systems for the study of ship's technical fluids, as
well as control of their preparation before being supplied to the fuel equipment.

Integration of the developed model into the overall structure of the vessel's
functioning was carried out, on the basis of which an expanded information model
of the system for determining and controlling the rheological characteristics of
ship's technical liquids was developed. The developed system allows automatic
measurements of rheological characteristics and transfer them to an intelligent data
collection and control module for further automated decision making on the basis of
available technical data on operating modes of fuel equipment and compliance with
the characteristics of ship's technical fluids for correcting the parameters of the sys-
tem of their preparation.

A method for automatic determination and regulation of the rheological charac-
teristics of ship technical fluids is proposed, which allows using it in computer sys-
tems with the possibility of changing the parameters of the system operation in real
time and online modes. This method involves improving the efficiency of fuel
preparation and reducing the amount of harmful emissions to the environment.
There is no need to involve the ship mechanic in controlling the parameters at all
stages of the operation of fuel equipment.

On the basis of the developed detailed information model of the system for de-
termining and controlling the rheological characteristics of ship’s technical liquids,
an information model of a laboratory research system for determining the rheologi-
cal characteristics of ship’s technical liquids has been developed. It allows the
simulation of its operation and the fuel characteristics in accordance with the pre-
dicted frequency- temperature mode of the engine. The data obtained will allow fur-
ther effective control of the quality of fuel preparation before being fed to the inter-
nal combustion engine nozzles.

The block diagrams of algorithms for determining and regulating the rheologi-
cal parameters of ship technical fluids based on the proposed method for automatic
determination and regulation of the rheological characteristics of ship technical lig-
uids are developed and ensure that all prerequisites are fulfilled for the hardware
and software implementation of the computer system for determining and regulat-
ing the rheological parameters of vessel technical liquids.

KitoueBbie clloBa: KOMIBIOTEPHAs CHCTEMa; HH()OPMAIIMOHHAsT MOJIENb; METOJ
ABTOMATHYECKOr0 ONPE/ICNICHHS U PETYJINPOBAHHUS PEOJIOTMYECKUX XapaKTePHUCTHK;
AJITOPUTMBI OTIPEICIICHHUS U PErYIIUPOBAHHS PEOIOTHUECKUX XapPaKTEPUCTHK; CYH0-
BbIC TEXHUUYECKUE KUIKOCTH.
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KirouoBi crmoBa: koMIT'tOTepHa crcTeMa; iH(opMalliiiHa MoJeb; METOJ aBTO-
MaTHYHOTO BU3HAYCHHS Ta PETYIIOBAaHHS PEOJOTiUHNX XapaKTePHCTHK; alTOPUTMH
BU3HAUCHHS Ta PETYJIIOBAHHS DPEOJIOTIYHUX XapaKTepHCTUK, CYIHOBI TEXHiuHi
pimuHN.

Keywords: computer system; information model; method of automatic determi-
nation and regulation of rheological characteristics; algorithms for determining and
regulating rheological characteristics; ship's technical fluids.

Ta6un. 1. M. 9. Crimcok mut.: 30 Ha3B.
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Brnacenko E.A. Be3onacHas mepeBo3ka rpysa npu Kauke cyqHa // ABToMarn3a-
IS CYJTOBBIX TEXHHIECKHX CPEACTB: Hayd. -TexH. ¢0. — 2018. — Bem. 24. — Onecca:
HY "OMA". - C. 19 - 26.

Paccmotpena 3aBHCHMOCTH CHII HHEPIUH, AEHCTBYIOIINX Ha TPY3, OT OGOPTOBOH,
KWJIEBOH M BEPTHKAJIBGHON COCTaBIISIONIMX Kadky cynHa. IlokasaHa CBSI3b MeXIy
CYZOBOHM M OIOPHOM CHCTEMaMH KOOPAMHAT, BEIpAXXEHHAsi MAaTpPHUIEH HarpaBIIsio-
X KOCHHYCOB. B 3aBHCHMOCTH OT MOJOXKEHMSI IEHTPa Macc Ipys3a U CymaHa Ipu
M3BECTHBIX ITapamMeTpax ero KauKH MOJTydeHb! BO3HUKAIONIHE JINHEHHEIE YCKOPEHHS
U cwiibl nHepud. C ITOMOIIBI0 MaTPHIEI HAIPABIIIOMNX KOCHHYCOB ONpPEeIICHBI
aQHAJMTHUYECKIE BBEIPAKECHUS JUIS pacdeTa COCTABILIIONINX CHJI MHEPIUH, KOTOpPHIE
BO3JICHCTBYIOT Ha Ipy3 IPH Kadke, B CyJ0BOIl CHCTeMe KOOpANHAT.

Brnacenko €.A. be3neune nepeBe3eHHs BaHTAXy 3 ypaXyBaHHSIM KadaHHS CY[I-
Ha.

INokazano, 1o mponec kKadaHHs CyaHa (opMalli3yeThesi OOPTOBOIO, KiTHOBOIO i
BEPTHKAITBGHOIO CKJIQJI0BUMH, SIKi BIIPI3HAIOTHCS aMIUTITyIaMH Ta MOYaTKOBUMH (a-
3aMH, aJie MaloTh OJJHAKOBHH mepioa. B mpomeci xauku Bif 3MiHH KpeHy, TudepeH-
Ty Ta BEPTUKAJIBHOTO IEPEeMIlIeHHs BUHUKAIOTh BIAMOBIHI KYTOBI IPHUCKOPEHHSL.
Po3rnsiHyTO CYIMHOBY Ta ONOPHY CHCTEMH KOOPJMHAT, IPHYOMY CyIHOBA CHCTEMa
KOOpAMHAT Opi€EHTOBAaHA BiJHOCHO OINOPHOI 3 YpaxXyBaHHSAM IOTOYHHX 3HAYeHb
KpeHy, T epeHTy Ta BepTHKAIFHOro IepeMimmeHHs. [Toka3aHo 3B'S130K MiX CyIHO-
BOIO 1 OIIOPHOIO CHCTEMaMH KOOPAWHAT, SIKMH BUPA)KEHWH KBA/IPAaTHOIO MAaTPHIIEIO
HAaIpaBJTIOYNX KOCHHYCIB.

3aje)Ho Bifl MOJOXKEHHSI IEHTPIB Mac BaHTaXYy i CyIHA IPH BiJOMHX ITapaMer-
pax Horo kadaHHS ofiep>KaHI BUHHUKAIOUi JIHIHHI IPUCKOPEHHS Ta, 3 YpaxXyBaHHIM
Macu BaHTaXy, CHIIH iHepIii. Po3risHyTa 3amexHicTs cuil iHepii, Aif0YnX Ha BaH-
Tax, Bl OOPTOBOI, KiJTbOBOI 1 BEPTHUKAIHHOI CKIIAJIOBUX KadaHHs cygHa. CrioyaTtky
OJIeprKaHO aHAJITHYHI BUPa3H IS pO3paxyHKy HPHCKOPEHb Ta CHJI iHepmii BigHOC-
HO OTIOPHOI CHCTEMH KOOpPAMHAT, a ITOTIM 3a JIOTMOMOT'0OI0 MaTPHIl HANPAaBIISIOYHX
KOCHHYCIB BH3HAUCHI aHAJITHYHI BHpa3M I PO3PAXYHKY CKIIaJOBUX CHJI 1HEpIii,
sIKi BIUIMBAIOTh Ha BAHTX NP Ka4aHHI, B CyAHOBIN CHCTEMi KOOPJIMHAT.

J1n1st po3paxyHKy JTiHIHHNX TPUCKOPEHb B 3aJIE)KHOCTI BiJf KyTOBHUX IPUCKOPEHB
3MiHH KpeHy Ta AUQEPeHTy Cy[Ha olep kaHi aHAIITHIHI BUpa3yu BU3HAYEHHS paji-
yCiB KPMBH3HM OOpPTOBOI Ta KiTbOBOI KAUKH, SIKI XapaKTePH3YIOThCS PI3HHUIEIO KO-
OpIMHAT LICHTPIB Mac BaHTaXy Ta Cy/IHA.
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[Ipu BU3HAUYEHI CKIAJIOBUX CHJI 1HEpIll, BHHUKAIOUMX BiJ[ KAUaHHS Cy[HA, B
OIIOpHI# cUCTEMI KOOpJAWHAT, K MOKa3aHO B POOOTI, BPAaXOBYETHCS CHIIA TSDKIHHS
BaHTaXYy, SKa CIIBHAJIA€ TI0 HAIPSIMKY 3 BEPTHKAIBHOIO CKJIAJJOBOIO CUJI iHEpIIil.

OpepxaHi B CTATTi aHATITHYHI BHPA3d PO3PaxyHKY CKIAJOBHX CHII iHepIii B
CYIHOBIH CHCTeMi KOOpIMHAT JAH0Th MOXKIIMBICTD OL[IHUTH 3aralbHy FOPH30HTAIb-
HY CKIIQJIOBY CHIJI 1HEpIIii, KA € HACIIJKOM OOPTOBOrO Ta KiJTbOBOTO Ka4aHHS CY/I-
Ha, Ta BU3HAYUTH CXEMY Ta MIIHICTh 3aKpIIICHHS BaHTaXy Ha Cy/IHI, FAPAHTYIO40-
ro OesneKy #oro mepeBe3eHHs B MOKIIMBUX LITOPMOBHX YMOBaX 3allIaHOBAHOTO
peiicy. 3amnporoHoBaHa MpOIEAypa BU3HAYCHHS TOPH3OHTAIBHOI CKIIAIOBOI CHIIM
iHepIi, sSiKka BIUIMBAE HA BAHTAX, IO NEPEBO3UTHCS, O3BOJISIE BU3HAYUTH TapaHTO-
BaHY MIITHICTh CXEMU 3aKpITUICHHS BAaHTAXXy Ha CY/IHI.

Vlasenko Yevgeny Anatoliyovych Safe transportation of cargo taking into ac-
count tossing of ship.

It is shown that the process of tossing of ship is formalized by side, careening
and vertical constituents, which differ by amplitudes and initial phases, but an iden-
tical period is had. In the process of tossing from the change of heel, list and verti-
cal moving there are the proper angular accelerations. The ship and supporting sys-
tems of coordinates are considered, thus the ship system of coordinates is oriented
in relation to supporting taking into account the current values of heel, list and ver-
tical moving. Communication is shown between the ship and supporting systems of
coordinates, which is expressed by the square matrix of sending cosines.

Depending on position of centers of the masses cargo and ship at the known pa-
rameters of his tossing the got nascent linear accelerations and, taking into account
mass of cargo, forces of inertia. Considered dependence of forces of inertia, operat-
ing on a cargo, from the side, careening and vertical constituents of tossing of ship.
At first analytical expressions are got for the calculation of accelerations and forces
of inertia in relation to the supporting system of coordinates, and then by the matrix
of sending cosines certain analytical expressions for the calculation of component
forces of inertia, which influence on a load at tossing, in the ship system of coordi-
nates.

For the calculation of linear accelerations depending on angular accelerations of
change of heel and list of ship the got analytical expressions of determination of ra-
diuses of curvature of side and careening tossing, which are characterized by the
difference of coordinates of centers of the masses of cargo and ship.

At certain component forces of inertia, arising up from tossing of ship, in the
supporting system of coordinates, as shown in work, attractive of cargo power,
which coincides to direction with the vertical constituent of forces of inertia is taken
into account.

The analytical expressions of calculation of component forces of inertia got in
the article in the ship system of coordinates enable to estimate the general horizon-
tal constituent of forces of inertia which is investigation of pitching of ship a side
and, and to define a chart and durability of fixing of cargo on a ship, guarantying
safety of his transportation in the possible stormy terms of planned to the voyage.

KitoueBble Cl10Ba: COCTABIISIONINE KAuKH Cy/IHA, MaTPHUIIAa HANPABISIONINX KO-
CHHYCOB, JIMHEHHBIC YCKOPCHHS KAYKHU, TIPOCKIIMHI CHJI HHEPLIUH KauKH.
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Kitro4oBi ciioBa: CK1aJi0Bi KauaHHs Cy/JHA, MaTPHIIS HATPABISIFOYNX KOCHHYCIB,
JIHIHHI IPUCKOPEHHS KadyaHHS, MPOEKIii CHIT iHepIlii KayaHHS.

Keywords: making tossing of ship, matrix of sending cosines, linear accelera-
tions of tossing, projection of forces of inertia of tossing.

. 3. Cnucok mut.: 9 Ha3B.
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Bopoxobun U.U., @ycap N.1O. [ToBbImeHHe TOYHOCTH 00CEPBAIAY CyIHA TIPH
M30BITOYHBIX M3MEPEHMSIX // ABTOMATH3alMsl CYTOBBIX TEXHHYECKHX CPEICTB: Ha-
y4. -TexH. ¢0. — 2018. — Beim. 24. — Onecca: HY "OMA". — C. 27 - 33.

[Noka3aHo, 4TO TJIOTHOCTH PACIPENETICHHUS MOTPEITHOCTH HaBUTAIMOHHBIX W3-
MEpEeHHIT MOXKHO pa3liokuTh B psix ['pamma - Illapise Trma A, KOTOPBIM MOXKHO
BOCIIOJIB30BaThCSI BMECTO TIOTHOCTH.

Jlyist craHmapTHOHM IIOTHOCTH 3aKOHa pacmpeneneHus ['aycca HEeHOPMHpOBaH-
HOH MOTPEeNIHOCTH HaBUT'aIMOHHBIX M3MEPeHNl JoKa3aHa OpTOrOHAILHOCTH IIOJH-
HOMOB DPMHUTA, YTO MO3BOJIMIO ONPENENUTh aHAJMTHYECKHE BEIpaOKEHUS K03 Hu-
1reHToB psiga I'pamma - Llapmee Trma A.

Bopoxo06in L1, dycap LIO. IlimsumenHs TOYHOCTI oOcepBallii CyaHa MU HaJI-
MipHHUX BAMIipPIOBaHHSX.

AHami3 CTaTUCTUYHUX JaHUX TTOXHOOK HABITAIIiTHUX BHMIPIOBaHb, OJICPKaHUX
OCTaHHI TPHUALMTH POKIB B HATYPHUX CIIOCTEPEIKECHHSX, MOKa3aB, IO TTOXHUOKM He
T IKOPSTIOTECSL HOPMAJIBHOMY 3aKOHY PO3IIOJIUTY, a TiCTOrpaMy iX BHOIPOK MICTSThH
HaJMipHe YMCII0 WISHIB B KpaifHiX po3psiax, IO CBIAIUTH PO TO3UTHUBHUH EKCIeC
3aKOHY po3mofminy. ToMmy $K aJbTepHATHBHI HOPMAaJBHOMY 3aKOHY Oyiu
3aIpOINIOHOBAaHI MOJEINI 3MIIIaHUX 3aKOHIB PO3MOILTY ITOXHOOK, JUI KX Xapak-
TEpHUI TO3UTUBHUN EKCLIEC.

Jlnist 3a6e3nedeHHs MaKCHMaIEHO MOYKIIMBOI TOYHOCTI 0OcepBamii MicIlst CyaHa
HEeoOXiJTHO 3HATH 3aKOH PO3MOIUTY IMOXMOOK HaBiramiifHUX BuMipioBaHb. [Ipote
pu 00MekeHOMY 00'eMi BHOIPKH CTATUCTHYHHX MaTepialiB HOXHOOK HE BIAETHCS
3a JIONIOMOTOI0 CTAaHJIApTHOI HPOIEAypH BU3HAUHUTH 3aKOH iX PO3MOUTy, Xoda €
MOXIJIUBICTh OINIHUTH IICHTPAIGHI MOMEHTH po3noniay. [Ipum mpoMy SKIIo
ricrorpaMa BHOIpKH Ma€ MO3UTHBHHI €KCIIEC, TO MOXXHA BHKOPHCTOBYBATH PO3K-
JIIaHHsI MUTEHOCTI PO3IOILTY TIOXHOOK 3a JOIIOMOTOI0 OPTOTOHATBHUX TMTOJTIHOMIB
Epwmity, He Maroun B CBOEMY PO3IIOPSDKEHHI i1 aHAIITHIHOTO BHPa3sy, 1 3aCTOCYBa-
TH HOT0 SIK IUTBHICTH PO3IOILTY.

[Tokazano, MO Pi3HOMAHITHICTh 3aKOHIB PO3MOITY BipOTiHOCTI BHUIIAIKOBHX
MOXHUOOK, OCOONIMBICTIO SIKMX € HAasBHICTh IMO3UTHBHOIO EKCIECy, MOXe OyTh
yHi(hiKoBaHE BHKOPHUCTAHHSIM OPTOTOHAJIBHOIO PO3KJIAJaHHS 3 HAOYTUMHM 3HAUCH-
HIMH IIEHTPAJbHMX MOMEHTIB BHUIMX MOPAAKiB. Po3KimamaHHs HOpMaibHOL
IIIJIBHOCTI HOpMOBaHOI MOXuOkH B psix I'pama - Ilapiee Tumy A 3a mormomMororo
OPTOrOHAJTHHUX TMONiHOMIB EpMmiTy € KiacmuHMM pe3ynbTaTtoM, HpOTe It
CTaH/AApTHOI IITBHOCTI 3aKOoHY ["aycy HEHOpMOBaHOI MOXUOKM B poOOTI BU3HAUYEHI
koedimientn psymy I'pama - Illapmee Ty A, 1 J0BeieHa OPTOTrOHATBHICTH
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nonninomis Epmity.

OpnepxaHui pe3yIIbTaT JO3BOJISE 3aMIPOIIOHYBATH YHIBEPCATBHUIL CII0Ci0 omuecy
IIIJIBHOCTI PO3IIO/IITY HEHOPMOBAHOI BUIIAKOBOI BEJIMYMHH 32 JIOIIOMOTOIO 11 pO3K-
nanaHHs B psx I'pama - [lapnee Tumy A, mo 3a0e3nedye MakCHMaJIbHY TOYHICTb
oOcepBariii MicIs CyJjHa TIpH HEB1IOMOMY 3aKOHI PO3ITOJITY TTOXHOOK BUMipIOBaHb,
0 Ma€ TO3UTHBHUH ekciec. Lle mo3Bomse Bu3Ha4daTH 0O0CEpBOBaHI KOOPIMHATH
MICIISI CyJJHAa 3 MaKCHMAJIBHOIO TOYHICTIO, IO 3a0e3mnedye eeKTHBHICTE 00CcepBO-
BaHMX KOOpJMHAT, TaKk SK BHKOPHUCTOBYIOTBCS METOA  MaKCHMAJbHOI
MPaBIONOAiOHOCTI.

Vorokhobin Igor Igorovych, Fusar Igor Yuriyovych. Increase of exactness of
observation of ship at the surplus measuring.

The analysis of statistical these errors of the navigation measuring, got last
thirty years in the model supervisions, showed that errors did not submit to the
normal law of distributing, and the histograms of their selections are contained by
surplus members in extreme digits, that testifies to the positive excess of law of dis-
tributing. Therefore as alternative the models of the mixed laws of distributing of
errors were offered to the normal law, for which characteristic positive excess.

For providing of maximally possible exactness of observations of place of ship
it is necessary to know the law of distributing of errors of the navigation measuring.
However at the limited sample size of statistical materials of errors it is not suc-
ceeded by standard procedure to define the law of their distributing, although is
present possibility to estimate the central moments of distributing. Thus if the his-
togram of selection has a positive excess, it is possible to use decomposition of
closeness of distributing of errors by the ortogonal polynomials of Ermyt, indispos-
ing its by analytical expression, and to apply him as the closeness of distributing.

The analysis of the considered works shows that the variety of laws of probabil-
ity distribution of casual sizes, the feature of which there is the presence of positive
excess, can be compatible by the use of ortogonal decomposition with the got val-
ues of central moments of higher orders. Decomposition of normal closeness of the
rationed error in a row Gramme - Sharl'e type A by the orthogonal polynomials of
Ermyt is a classic result, however for the standard closeness of law of Gauss of the
unrationed error in work the coefficients of row are certain Gramme - Sharl'e type
A, and proved the ortogonal polynomials of Ermyt.

The got result allows to offer the universal method of description of closeness
of distributing of the unrationed casual size by its decomposition in a row Gramme
- Sharl'e type A, that provides maximal exactness of observation of place of ship at
the unknown law of distributing of errors of measuring, having a positive excess.

KiroueBble CloBa: 3aKOH pacrpejesieHus ['aycca, OpTOroHaJIbHBIE TTOJTHHOMBI
Opwmurta, psn ['pamma - [lapise Tima A.

KirouoBi cioBa: 3akoH posmnoziny ["aycy, oproronansHi noniHomu EpMity, psin
I'pamma - Hlapnbe Tamy A.

Keywords: law of distributing of Gauss, ortogonal polynomials of Ermyt, row
Gramme - Sharl'e type A.

Criricok ymT.: 9 Ha3B.
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YK 629.12.004.5

T'op6 C.U., T'op6 A.C. [IporpammHoe obecriedeHre sl yIpaBICHUS aKTHBAMU
Ha cymax // ABToMaTm3amysl CyIOBBIX TEXHWYECKHX CPEICTB: Hayd. -T€XH. c0. —
2018. — Bem. 24. — Onecca: HY "OMA". — C. 34 — 48.

CynoxoHble KOMITAaHHHU JIOITYyCKAIOT CephEé3HbIe OMMOKM B BEIOOpE M ajamnTa-
X TIPOrPaMMHOTO 00eCIedeH s ISl YIPaBISHNS! CBOMMH aKTHBAaMH. JTO IPHBO-
T K TOMY, 9TO BBIOpaHHOE TPOrpaMMHOE 00eCIIedeHNe OKa3bIBAeTCs MO0 Ipe3-
MEpHO CIIOXXHBIM M 3aTPaTHBIM B HCIIONB30BAHWM M OT HETrO MPUXOMUTCS OTKAa3bl-
BaThCs, JINOO IIIOXO aIalTHUPOBAHHBIM K CHEIU(HUKE COBMECTHOTO MCIOJIB30BAHUS
CYIOBBIMH JKHITAKAaMU M TEXHHYECKHMH ITOJpa3feleHUsIMH KOMIIaHUH, 100 Ma-
JIOTPUTOHBIME JJIsI BHECEHUSI DJIEMEHTapHBIX KOPPEKTHPOBOK B 0a3y MaHHBIX U
(opMupyeMbIe JOKyMEHTHI.

AHamM3 WCIOIB30BaHUS CYIOXOTHBIMI KOMITAHMSIMU TIPOTPAaMMHOTO o0ecrre-
YEeHUs. MO3BOJWI BBIPA0OTaTh CIEAYIONIHE KOHIENTYalbHBIC PEKOMEHIAlNH IO
BEIOOpY M aanTaIiy IPOTPaMMHOTO OOECTICUeHMs: B HEOONBIINX CYIOXOIHBIX
KOMIAHUSIX MO0 KOMITAaHHSX, KOTOPHIE ONEPHPYIOT HEOONBIINMHU CyIaMH, PEKO-
MEHJIyeTCs HCIOJIF30BaTh MPOrpaMMHBIE MPOXYKTHI ¢ "yced€HHBIM" (DyHKIMOHA-
JIOM; TIpOrpaMMHOe OOecTIedeHHe JUIsl YIIpaBJIeH!s aKTHBaMHU Ha Cy/aX IT03BOJISET
TIOAHSATH TeXHMYECKUH MEHE/PKMEHT Ha HOBBIH ypOBEHb, €CIIM BHEAPSIETCS HA 3Ha-
YUTENPHONW TPYIIE CyZOB KOMIAHUM; CEpTHU(PHKATH KIACCH(PHUKAIMOHHBIX 00-
IIECTB Ha MpOrpaMMHOE oOecHedeHHe 0 YIPaBICHHIO aKTUBAMH Ha Cylax He
HMMEIOT NPHUHIMITHAIGHOTO 3HAYEHUs NPH BBIOOpE IPOrpaMMHOIO 00ECIIeUeHHs;
IIpY BHEJPEHUH MIPOrPaMMHOT0 00eCIedeH s ISl YIpaBIeHNS] aKTHBaMH Ha CyJIax
OIIMOOYHO TIBITATHCS MOJICTPOUTDH €T0 MO CIOXKMBIIHMECS B KOMIIAHUSIX TEXHOJO-
THH TeXHHYECKOTO MEHEIKMEHTa JH00 OOBEAWHATH C YXKE HCIOIb3YEeMBIM IIpo-
TpaMMHBIM 00€ecCTIedueHreM; IPH CpaBHEHHH IIeH Ha IIPOrpaMMHOe OOecIieueHne He-
00XOMMO YYHUTHIBATh CyMMAapHBIE 3aTpaThl Ha JIMIEH3MIO, JOTOJTHUTEIBHBIE MO-
Ty, pa3paboTKy ¥ MHCTAJUIANNIO 0a3bl MaHHBIX, a TaKXKe OOydeHHe IOb30BaTe-
JIeif; 3a CYET MOATAIHOM ITOCTABKH NPOTrPAMMHOT0 00eCTIeYeHNSI MOYKHO COKPaTHTh
pacxofbl Ha KOMIIBIOTEPH3AIMIO; OTBETCTBEHHOCTh 32 BHEAPEHHE IPOTPaMMHBIX
MIPOAYKTOB HA/IO BO3JAraTh Ha TEXHHYECKHE IOPA3AEIEHHs] CyTOXOIHBIX KOMITa-
HUI; pa3paboTKy CyIOXOIHBIMHU KOMITAaHMSIMU COOCTBEHHBIX IPOTPAaMMHEIX HPOIY-
KTOB JJIsl YIIPaBJICHUS aKTUBaMH HA CyJlaX MOXKHO TPH3HATH ONPaBIAHHON TOJBKO,
€CITH KOMIIaHUs ONIepHpyeT OONBIINM KOTHIECTBOM CY/IOB.

T'op6 C.L, I'op6 O.C. IIporpamue 3a0e3meveHHs s yIPaBIiHHS aKTHBAMHU Ha
Cy/HaXx.

CynHormTaBHI KOMIaHI JOITyCKalOTh CEpHO3HI MOMIIIKH Y BHOOpI Ta ajanTamnii
MIpOrpaMHOro 3a0e3neyeH s IS YIpaBIiHHS CBOIMH akTHBaMu. Lle mpuBOmUTE 10
TOr0, 10 00paHe MporpamMHe 3a0e3MeUeHHsI BUSABIISIEThCS 200 HAIMIPHO CKITATHUAM 1
BUTPAaTHUM Yy BHKOPHCTaHHI i BiJl HbOTO HPHXOAUTHCS BiJMOBIITHCS, 200 MOraHO
aJlanTOBaHUM JIO CICIU(IKK CIITHPHOTO BHKOPUCTAHHS CYIHOBHMH EKilmakaMH 1
TEXHIYHUMH TiIPO3/LIaMHi KOMITaHiH, a00 MalopUAaTHUMH Tl BHECEHHS eJieMe-
HTapHUX KOPEKTYBaHb y 0a3y MaHMX i chOpMOBaHI JOKYMEHTH.
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AHasi3 BHUKOPHCTaHHs CYyIHOIUIABHMMH KOMIIaHisIMH TIPOrpaMHOro 3abesrie-
YEeHHs JO3BOJIMB BHUPOOWTH HACTYIHI KOHIIETITYallbHI peKoMeHpamii 3 BHOOpy Ta
ajianTaili mporpaMHOro 3a0e3NeUeHHs: y HEBEIUKHX CYAHOIUIABHHX KOMIIAHIsSX
a00 KOMIIaHisX, SKi OMEePYIOTh HEBEIMKHMH CylaMH, PEKOMEHIYEThCS BUKOPHCTO-
BYBaTH TIPOTPaMHi MPOAYKTH 3 "ycideHMM" (yHKI[IOHAIOM; IporpamMHe 3adesIie-
YeHHS JUIsl YIPABJiHHS aKTHBAaMU HA CY[HAX JIO3BOJISE MiHATH TEXHIYHUH MEHe-
JDKMEHT Ha HOBHH PiBEHb, SKIIO BIIPOBA/DKYETHCS HA 3HAYHIH TPy CyleH KoMIIa-
Hil; cepTudikaTi KIacHQpikamiifHUX TOBapHCTB Ha INporpamHe 3a0e3MedeHHs MO
YIIpaBIiHHIO aKTHBAMH Ha CyIHaX HE MalOTh MPHHIMIIOBOrO 3HAYCHHS MPH BUOOPI
MPOrpaMHOro 3a0e3MeyueHHs]; MPU BIPOBAPKEHHI MPOrpaMHOr0 3a0e3MedYeHHs s
YIpaBIiHHS aKTHBAMH Ha Cy[JHaX MOMHJIKOBO HamaraTHCs MiJCTPOITH iforo mix
TEXHOJIOT1] TEXHIYHOTO MEHEKMEHTY, IO CKJIAHCSI B KOMIIaHisIX, abo enHaTH i3
y)Ke BHKOPHCTOBYBaHMM MPOTpAaMHHM 3a0e3IeUeHHsM; MpH IMOPIBHSHHI IiH Ha
IporpamMHe 3a0e3NedeHHsT HeoOX1THO BpaxoBYyBaTH CyMapHi BUTpATH Ha JIIEH3iI0,
JTIOJTATKOB1 MOAYITi, PO3pOOKY ¥ 1HCTANIAIII0 0a3W TaHWX, a TAKOK HABYAHHS KOPHUC-
TyBadyiB; 32 PaXyHOK ITOCTAIHOTO MOCTA4YaHHs IPOrPaMHOTO 3a0e3IeUeHHS MOXKHA
CKOPOTUTH BHUTpPATH Ha KOMITIOTEPHU3AIli0; BIAMOBIMATBHICTH 32 BIPOBAKCHHS
MIPOrpaMHUX MPOMYKTIB Tpeba MOKIaJaTH Ha TEXHIUHI ITiIPO3IUTH CYIHOIDIABHUX
KOMIIaHii; po3po0Ky CYIHOIUIABHUMH KOMIAHIsIMH BIACHUX TPOTPAMHHX TPOAYK-
TiB JUISl YIPAaBIiHHS aKTHBAMH Ha CyIHAX MOXXHA BH3HATH BHUIIPABJAHOI TiJIbKH,
SIKIIIO KOMIaHis orepye OUIBIIO0 KUTBKICTIO Cy/IeH.

Gorb S.I., Gorb A.S. Software for asset management on ships.

Shipping companies allow serious mistakes in the selection and implementation
of software to manage their assets. As the result chosen software is either
excessively complicated and expensive to use (as a result it must be declined for
further usage), or poorly adapted to the specifics of common usage by ship's crew
and technical department of companies, or unsuitable for making elementary
adjustments to the database and existing documents.

Analysis of the software usage by shipping companies allowed to develop the
following conceptual recommendations for the selection and adaptation of software:
in small shipping companies or companies that operate small vessels, it is
recommended to use software products with "limited" functionality; software for
asset management on ships allows you to raise technical management to a new
level, if implemented on a large amount of ships; Classification societies
certificates for asset management software on ships are not important while
choosing software; during the process of asset management software implementing,
it is a mistake to try to adjust it to the technologies of technical management
established in companies or to connect it to the software that is already in usage;
during comparison of software prices, it is necessary to take into account the total
cost of the license, additional modules, the development and installation of the
database, as well as user training; due to stage-by-stage delivery of software,
computer costs can be reduced; responsibility for the implementation of software
products should be placed on the technical divisions of shipping companies; the
creation by shipping companies of their own software products for managing assets
on ships can be considered justified only if the company operates a large number of

111



ABTOMaTHU3a1MA CYIOBBIX TEXHUUECKUX CPEJICTB Boimyck Ne 24

ships.

KiroueBsie ciioBa: mporpaMMHOE 00€CTIedeHHe; yIpaBIeHNne aKTHBAMU; TeXHH-
YEeCKHH MEHEDKMEHT; TEXHHIEeCKOe 0OCITy)XKHBaHHe; 3aKyIKH; 0a3a JaHHBIX; CYI0-
XOJIHbIe KOMIIAHUH; CYJIOBOI MEHEIKMEHT.

KirouoBi crnoBa: mporpamue 3a0e3nedeHHs; yIpaBIiHH aKTHBAMI; TEXHITHUH
MEHEDKMEHT; TeXHi4He OOCIyroBYBaHHS; 3aKyIiBii; 0a3a MaHWX; CyZHOIUIaBHI
KOMIIaHi1; CyTHOBUII MEHEIKMEHT.

Keywords: software; asset management; technical management; maintenance;
purchase; database; shipping companies; ship management.

Wn. 1. Coucok murt.: 15 Hass.

YK 629.12.004.5

Kamenepa A.B., Kamenes K.J. ABTOMaTH3aIWMs 3JIEKTPOHHOTO JIOKYyMEHT0000-
pota ¢ cyaamu // ABTOMAaTH3aIMsl CYJJOBBIX TEXHHYECKHX CPEJICTB: HAyd. -T€XH. 0.
—2018. — Borm. 24. — Opecca: HY "OMA". — C. 49 — 56.

OCOOEHHOCTh MEHEKMEHTA B CYJIOXOJHON KOMITAHHH COCTOMT B TEPPUTOPHU-
aJbHOW YAICHHOCTH OOBEKTOB YIpaBIIeHHS (CYIOB) OT opuca kommanuii. s To-
ro 4to0Bl yIpaBICHUE YNAICHHBIMH OOBEKTAMU ObLTO 3(PPEKTUBHBIM, JIOKEH
OBITh OPraHU30BAH ONEPATHBHBIN 0OMeH HH(OPMAIMEH MEXIY CyIaMu u OhucoM.
Tonbko B 3TOM citydae oduc (1 Cya) CMOTYT aJeKBaTHO PearupoBaTh Ha MPOUCXO-
JISIIAE CUTYAI[MU 1 OBICTPO BBIPAOATHIBATH PEIICHUSL

Hcronb3oBanre  MHPOPMALMOHHBIX ~ CHCTEM  CTAll0  HEOThEMIIEMOI
COCTABJISIIOIICH JESTETBHOCTH CYAOXOMHBIX KoMmaHuii. CTOMMOCTh TaKMX CHCTEM
JIOCTATOYHO BBICOKA, M HE BCE OHM TO3BOJIIIOT ABTOMATH3UPOBATH OTIIPABKY
GOJIBIIIOr0 KOJMYECTBA OJHOTHUITHBIX JJIEKTPOHHBIX muceM. CHEenUanbHO JUIsS 3THX
1eJieii MOYKHO HCITONIB30BaTh MACCOBBIE PACCBUIKH, OCYIIECTBIISIEMbIE C TIOMOIIBIO
MOYTOBBIX MporpaMM. B KadecTBe mpuMepa pacCMaTPHBACTCS MAcCoBasi PACcChUIKA
cpencTBaMu mporpammel The Bat!. Dta mporpamMma MpenoCTaBIsIET CIEAYFOIIHe
BO3MOXXHOCTH: CO3/IaBaTh OBICTPBIE MIAGIOHBI C TEKCTOM JIOKYMEHTA; HCIIOIb30BaTh
MaKpOCHI B MIA0JOHAX JUIS IEPCOHATM3AINK THCEM C HMCIIOIb30BaHHEM HH(OpPMA-
UK U3 Pa3IMYHBIX UCTOYHMKOB; UMITOPTA M SKCIIOPTA aIPECHON KHUTH.

ITpu MaccoBOi pacChUIKE Ha Cyla SJICKTPOHHBIX MMHCEM, HApPUMeEpP, OOHOBIIE-
HUil TokyMeHToB SMS (Safety management system), ciieyeT IOATOTOBUTH HH(DOP-
MAIMIo, KOTopast OyeT BKIIIOYEHA B HJIEKTPOHHOE MMUCHMO: Ha3BaHUS CYIIOB, dJIE€K-
TPOHHBIE ajpeca, PaMIIMU U KIMEHA OTBETCTBEHHBIX JIHI, UX JOJKHOCTH U JIp.

B maHHO# MOYTOBOM MpOrpaMme MpeycMOTPEHa BO3MOKHOCTh UMIIOPTA JIaH-
HBIX 13 (haiia ¢ pacIupEeHHeEM .cSV B aIPECHYIO KHUTY. J[Jisi HMIIOPTA B MTOYTOBYIO
mporpaMMy OOJBIIMX OOBEMOB JAHHBIX MX YIOOHO TOTOBHTH B (hopMaTe 3IIeK-
TPOHHBIX TAONUI (XIS, .xIsm), KOPPEKTUPOBATH MPHU IMOMOIIH MAaKPOCOB U 3aTE€M
COXpaHsTh B JOpMaTe .CSV.

B03MOXHOCTh CO3JaHUsI Ia0JOHOB 3JIEKTPOHHBIX IHCEM C HCIIOIb30BAHHEM
MaKpOCOB B CIIy4asix, KOTJa MMChMa BKIJIFOUAIOT CTAHIAPTHBIA TEKCT, B TOM YHCIIE,
COzlep KaIIniics B a[peCHON KHUTE — YA0OHOE CPEICTBO JJIsl OCYIECTBIEHHS Mac-
COBOM PacChUIKH MUCEM OOJIBIIOMY KOJIMYECTBY AJPECaToB, UYTO CYIIECTBEHHO YC-
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KOpsIET PacCBUIKY.

[pemnokeHsl peKOMEHOALMK IS OCYIIECTBICHHS II€PCOHATH3UPOBAHHBIX
MaCCOBBIX PACCHIIOK TPH aBTOMAaTH3alUy OM3HEC-TIPOIIECCOB B CYIOXOIHBIX KOM-
TIAHWSIX.

KawmeneBa A.B., Kamenes K.I. ABTomaTu3amist e1eKTpOHHOTO TOKYMEHTOOOITY
3 CyAHaMH.

Oco0uBiCTE MEHEIPKMEHTY B CyIHOIUIABHIA KOMITaHil IMojsrae B TepUTOpiaib-
Hill BigmaneHocTi 00'ekTiB yrpaBmiHHA (CymiB) Bix odicy kommaniid. s Toro, mob
YIpaBIiHHS BiTaIeHUMHU 00'ekTamMu Oynno e(eKTHBHHUM, NOBHHEH OyTH OpraHi3o-
BaHMH olepaTUBHMI 0OMiH iH(opMaIliero MK cynHaMu Ta odicoM. TiTbKH B I60-
My BUMAJKy odic (i CyIHa) MOXYTh aJIeKBaTHO pearyBaTH Ha CHTYyallii, ki BijOy-
BAaIOTHCS, 1 MBHUIKO BUPOOJISTH PillICHHSL.

Bukopucransas iHQpOpMAIIITHUX CHCTEM CTaIO0 HEBII€MHOIO CKIIAIOBOO JisTh-
HOCTi CYy/JHOIUTABHUX KOMITaHii. BapTicTh Takux cHCTeM JOCHTH BHCOKA, 1 HE BCi
BOHH JI03BOJISIIOTH ABTOMATH3YBaTH BiANPaBKy BEIHMKOi KUTBKOCTI OJHOTHITHHX
€JIeKTPOHHUX JUCTIB. CrieriaabHO JUTS X [Iel MOKHA BUKOPHCTOBYBATH MacoBi
PO3CHIIKH, sIKi 3[IIHCHIOIOTBCS 3a JIOIMOMOTOI0 TIONITOBHX Mporpam. Sk mpukiam,
PO3TISIIAETHCS MacoBa Po3CHiIKa 3acodaMu nporpamu The Bat !. 1lg mporpama Ha-
JTa€, KpiM 1HIINX, HACTYITHI MO>KITBOCT1: CTBOPIOBATH IIBUJIKI MAOIOHN 3 TEKCTOM
JIOKyMEHTa; BUKOPHUCTOBYBAaTH MaKpOCH B IMIA0JIOHAX JUIA IepCOHAi3alil JIUCTIB 3
BHUKOPUCTAHHSAM iH(pOpMaii 3 pi3HUX PKEper; IMIIOPTY Ta eKCIOpTy AaHuX B (i3)
aJpeCcHOl KHUTH.

ITpm mMacoBiif po3cwiIIl Ha Cy[HA eNeKTPOHHUX JIUCTIB, HAIIPUKIIAJ, OHOBJIECHb
nokyMeHTiB SMS (Safety management system), CIiJi TATOTYBaTH iHPOPMAIIitO, KA
Oyze BKJIIOYEHA B TOBIJOMJICHHS €IEKTPOHHOI IIONITH: Ha3BH CYHIB, €IEKTPOHHI
ajpecH, TPI3BUINA Ta iMEHA BiJIOBIJATBHUX 0Ci0, X TIOocaju Ta iH.

VY naniif momToBii mporpaMi TakoX neperdadeHa MOXKIUBICTD IMIIOPTY TaHHUX
3 (haiiimy 3 pO3MMPEHHSIM .SV B aJpecHy KHUTY. /st IMITOPTY B MOIITOBY NPOTrpaMy
BEJIMKUX 00CATIB JaHUX iX 3pYIHO TOTYBAaTH B (hOPMaTi €IEKTPOHHUX TaOuIp (.XIs,
.xlsm), KOPUTYBATH 3a JIOMIOMOT'0OK0 MaKpOCiB 1 TIOTiM 30epiraTu B popmari .csv.

MOXXIHBICTE CTBOPEHHSI MAOJIOHIB €IEKTPOHHUX JIUCTIB 3 BUKOPHUCTAHHAM Ma-
KPOCIB B THX BHIIQJIKaxX, KOJIM JINCTH BKJIIOYAIOTH CTAHAAPTHHUII TEKCT, B TOMY YHC-
JTi, IO MICTHThCS B aJPECHI KHH31 - 3pydHHI 3aci0 JUIst 3/iHCHEHHS MacoBOl po3-
CHITKH JIUCTIB BEJIUKIN KUTBKOCTI aJIpecariB, 10 iICTOTHO MTPUCKOPIOE PO3CHIIKY.

3anponoHOBaHO pPEKOMEHMAINT Ui 3IMCHEHHS TEPCOHATI30BAHUX MAaCOBUX
PO3CHIIOK TIPY aBTOMATH3ALIi] O13HEC-TIPOLECiB B CYJHOIUIABHUX KOMITaHisIX.

A. Kamienieva, K. Kamieniev Digital document control automation in shipping

Management of shipping companies has the distinction of operating remote ob-
jects (vessels) from shore-based offices. In order to achieve efficiency in the proc-
ess prompt information exchange between vessels and a company ought to be es-
tablished. This is the only way to ensure adequate and quick responses to situations
that require two-way communication and immediate solutions.

Information systems are used for collection, structuration, storage and commu-
nication of information. Their usage became an integral part of shipping compa-
nies’ activities. While the cost of such systems is quite high and potentially prohibi-
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tive for smaller companies not all of them allow to quickly send large numbers of
identical messages. This can be achieved by using e-mail clients and mass mailing.
This article shows an example of mass mailing using “The Bat” email client. The
program provides, among others, the following features: quick templates that allow
to save the main body of a text, macros that allow to personalize template-based
messages, address book export and import.

In order to do mass mailing to vessels, i.e. for an SMS (Safety Management
System) update, the following information should be prepared for inclusion in a let-
ter: vessels’ names, e-mail addresses, full names of addressees and their positions
ete.

The program can import data from an .csv file into its address book. In order to
get an .csv file relevant data should be prepared beforehand. The preparation can be
done using electronic tables (such as .xls, .xlsm), which allow to use macros for
gathering, cleaning, organizing and consolidating data. After the preparation data be
saved in the necessary format for importing.

Using macros with address book data and templates allows to combine un-
changeable text with variables creating letters varying from one addressee to an-
other. The possibility provides a useful tool for mailing a large number of similar
letters to any number of recipients and what is most important — doing it quickly.

The article includes recommendations for personalized mass mailing implemen-
tation which can be used for automating business processes.

KitoueBble ClioBa: aBTOMATH3aIMs JTOKYMEHTO00OpOTa, MAacCoBas PacchliKa,
11a0JI0H AIIEKTPOHHOTO MUChMa, MaKpoc

KitrouoBi ciioBa: aBToMaTtu3allisi JOKYMEHTOOOITY, MacoBa PO3CHIIKA, IA0JIOH
€JIEKTPOHHOT'0 JIUCTA, MaKpPOC

Keywords: document control automation, mass mailing, e-mail template, mac-
ros

Wn. 10. Criucok nut.: 4 Ha3B.
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Komesoit B.M., Ilamenko E.JI. Bribop mapamerpoB amImmTymHO-
MOJYJTUPOBAHHBIX COCTABHBIX MHOTO(a3HBIX CHTHAIOB JUIS PajgapoB // ABTOMATH-
3alusl CYIOBBIX TEXHHYECKUX CpPEJCTB: Hayd. -TexH. c¢0. — 2018. — Brmm. 24. —
Opecca: HY "OMA". - C. 57 -171.

PaccMoTpeH 3ak0H (pOPMUPOBAHUS U TPUHIIUI TIOCTPOCHHS COCTABHBIX MHOT'O-
(ha3HBIX CHUTHAJIOB C JOMOJHUTEIHHON aMIUTUTYIHON Moxynsimel (AM) B mepuo-
JIMYECKOM H alepHOIMUYECKOM PEXKHMax pPaOOTHl PaarOIOKAITMOHHBIX CTAHIIHN
(PJIC).

[IpoaHanu3upoBaHBl TPU THIA COCTABHBIX MHOTO(A3HBIX CHTHAJIOB C Pa3lind-
HBIMH HaOopamu mapameTpoB. Kakplit MX HAX paccMaTpUBAJICS MPH COTIacOBaH-
HOU 00paboTke 0e3 MOMONHUTENRHON AM, paccoriacoBaHHOR 0OpaboTke 6e3 AM
Y TIPU COTJIACOBAHHOW 00pabOTKe ¢ IOMOTHUTEIFHOH AM.

[TokaszaHo, 94TO BBEJICHHE JIOMOTHUTEILHONH AM TIO3BOJSIET CYIIECTBEHHO CHU-
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3UTh ypoBeHb OOKOBHX JieniecTkoB (BJI) GyHKUMM HEONMmpeneNeHHOCTH KaK B arie-
puogmaeckoM pexnme padotsl PJIC, Tak u B ciydae ee MeprHOANYecKOro pexxnma.
ITony4eHbl COOTBETCTBYIOIINE 3HAYCHHUSI TAPAMETPOB CUT'HAJIOB, IIPH KOTOPBIX J10C-
TUTAeTCA ATOT IOHWKEHHBIN ypoBeHb bJL.

Komresnit B.M., [Tamenko O.JI. BuGip mapameTpiB aMIUTiTyAHO-MOLyTEOBAaHHIX
CKJIaIeHNX OaraToda3HuX CUTHAJIB IS pajapis.

PosrnsiHyTO 3aK0H (hOpMYBaHHS Ta IMPHHIMM MTOOYIOBH CKIaAEHUX OaraTodas-
HUX CHTHAJIB 3 JIOAATKOBOIO aMIUNTYIHOI Moxyisiiero (AM) B mepiogumaHoMy i
anepiofNYHOMY pexXnMax poboTH paxionokariitaux cranmii (PJIC).

[IpoananizoBaHi TpH THUMH CKIAJeHUX Oarato(a3HUX CHTHAIIB 3 PI3HUMH IIa-
pamerpamu. KokeH 3 HUX po3IysimaBcst IPH y3roDKeHiH oOpoOii 6e3 momaTkoBoi
AM, Hey3romkeHi 00pobiri 6e3 AM i mpu y3romkeHiit o0pooiti 3 1o1aTkoBor0 AM.

Beenennst nonatkoBoi AM JT03BOJISIE ICTOTHO 3HM3HWTH PiBEHb OIYHUX IEIIOC-
tok (BIT) pyHKIii HeBH3HAUCHOCTI K B anepionuaHoMy peskumi podortu PJIC, Tak i
B repioguyHOMy pekumi. OTpUMaHO BiANOBIIHI 3HAYEHHS MApaMeTPiB CUTHAIB,
MIPH SKUX JOCATAEThCS el 3HIKEHHH piBeHb bIT.

Koshevyy Vitaliy, Pashenko Olena Choice of amplitude modulation phase
compound signals parameters for radars.

The law of formation and the principle of constructing of compound multiphase
signals with an additional amplitude modulation (AM) in the periodic and aperiodic
operating modes of radiolocation stations were considered.

Three types of compound multiphase signals with different sets of parameters
were analyzed. These signals were considered by wusing a
matched processing without an additional AM, mismatched processing without
AM, and a matched processing with an additional AM.

So, an additional AM allows reducing significantly the side lobes (SL) level of
the ambiguity function in the aperiodic and periodic modes of the radar operation.
The signal parameters with reduced SL level were obtained.

KitoueBble €10Ba: paJHOIOKAIMOHHBIC CTAHIIMHU, MHOrO(a3HbIN CHIHAI, MO-
JTYJISILTHS.

KirouoBi coBa: pasionokariiiHi cTanmuy, 6araroda3zHuii CHTHAN, MOIYJISIIS.

Keywords: radar stations, multiphase signal, modulation.
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Kypomsitauk A.A., Carna C.B. YnpapneHue BBITYCKHBIMH T'a3aMH CYIIOBBIX
nu3enei ais obecreueHus SKOMOrHUecKUX Mokas3areneil / ABToMaTu3anust Cyjo-
BEIX TEXHHYECKUX CPEICTB: Hayd. -TexH. c0. — 2018. — Bem. 24. — Ognecca: HY
"OMA". - C. 72 - 80.

[Ipoananu3npoBaHa TEXHONOTHS YIPABICHUS BBITYCKHBIMH T'a3aMH CYJOBOTO
mmernst 6L.20 Wartsila, obecrieunBaromniasl HX HepeIyck HEMOCPEICTBEHHO B BBIIY-
CKHOM ra3oxoz 6e3 MpoxokIeHus ra3oTypOoHarneraresns. [IpuBeeHs! pe3ynbTaTsl
HCCIIEIOBAHMI IO OIPEIENICHHIO BIIMSHUS CTEIIEHH ITepeIycka BBITYCKHBIX Ta3oB
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Ha YICTBHBIN 3(Q(EKTUBHBIN pacxoj] TOIUIMBA W OMHCCHIO OKCHJIOB a3ora. [lpu
MPOBEIEHUN DKCIIEPUMEHTOB OIPEIE/SUITMNCh 00BEMbI Ta30B, MPOXOIIHUX Yepes3
MEPETyCKHOM Ta30X0/l U MOCTYIAIOIINX B OCHOBHOM r'a30X0j OT Ta30TypOOHArHe-
taresst. 110 OTHOIIEHHIO JaHHBIX 00BEMOB OMPEIENSIIACh CTEIIEHb OTKPBITHS TIepe-
MMyCKHOT'O KJIanaHa. B MpOBeEHHBIX 3KCIIEPUMEHTaX 3TO 3HAUCHHE U3MEHSUIOCh B
mpenenax 0 ... 9,6 %. DKCepUMEHTHI BBITOTHSIINCH KaK JIUIS Pa3HOi CTEIEHH OT-
KPBITHS TIEPEIYCKHOrO KJIalaHa, TaKk W JJIsl Pa3HOM HArpy3Kd Ha JW3ellb, KOTOpast
M3MEHsUIach B auamasoHe 55 ... 83 % W mommepikuBanach MOCTOSHHOM TPYIITON
norpebureneit suepruu. OnpejiesieHHe KOHTPOIHUPYEMBIX MAPaMETPOB POU3BOIH-
JIOCh CO CJIEAYIOIIMMH TIOTPEITHOCTSIMU U3MepeHust: pacxox ra3oB + 0,5 %, smuc-
CHSl OKCHJIOB a30Ta B BBIMTYCKHBIX Ta3ax * 3,5 %, ynenbHbIi 3 PEKTHBHBINA Pacxos
tormBa + 2,5 %, MomHOCTh au3ens + 1,5 %. DkcneprMeHTaNBHO yCTaHOBIICHO,
YTO UCIOJIB30BAHKE MEPEIyCKa ra30B, KaK OIHOTO M3 BAPUAHTOB CHCTEMBI YIIPaB-
JICHUSI BBIMYCKHBIMU Ta3aMH, CIHOCOOCTBYET CHIDKEHHIO YMUCCHH OKCHIOB a30Ta
cynoBbIx qu3eneil. OTHOCHUTEIbHOE CHUIKEHHE BBIOPOCOB OKCHIIOB a30Ta HAXOMIUT-
cs B mpenenax 1,15 ... 13,85 % u 3aBUCHT OT KOIMYECTBA Ta30B, MEPEITYCKAEMBIX
MOMHUMO Ta30TypOOHATHETATeNs, W MOIIHOCTH u3eist. Hanbosblnee CHImKeHHE
OMUCCHH OKCHJIOB a30Ta (10 12,53 %) mpouCXOoauT B IMaa30He HArpy30K JU3EIS
74 ... 83 % mpu 8,1 ... 9,6 % mepenycke BHITYCKHBIX ra3oB. [Ipu UCIIOIh30BaHUH
CHCTEMBI TIEPEIyCKa ra30B CHIKAETCS YKOHOMHYHOCTH Pa0OThI JU3EIIsl, B YaCTHO-
CTH YBEJIMUYHMBACTCS YACIbHBIN 3((PEKTUBHBINA pacxos Toriusa. Jjist pe:xuMoB pa-
OOTHI u3ensl OMIM3KUX K HOMHHAIBHOMY (B Juamna3one 74 ... 83 % HOMHHAJILHOMN
MOIIIHOCTH JU3eJIsl) YBEJIWYEHHE YAEIbHOr0 3()(EKTUBHOTO pacxoja TOIUIMBA Ha-
xomutest B mpenenax 0,26 ... 1,05 %. Ha Harpyskax 55 ... 67 % HOMHHAJIEHOMN
MOIIHOCTH JIM3eIIsl YBEJIMYEHHE PacXoja TOIUIMBA MPU HCIOIB30BAHUH CHCTEMBI
Meperrycka ra3oB MoxkeT gocrturats 1,83 ... 2,52 %. [Ipu BeIOope Hamboee OnTH-
MaJILHOTO PEKMMa PabOTBI CHCTEMBI TEPEITyCKa Ta30B, T.€. KOJHYECTBA Ta30B, Iie-
peryckaeMoro B 00XOJ ra3oTypOOHArHeTaress, HEOOXOIMMO BBIMONHATH KOM-
IUIEKCHYIO OIEHKY DKOJIOMMIECKUX U 3KOHOMHUYECKUX TOKa3arelieil paboThl AnU3es,
a TaKKe YUUTHIBATH, YTO YBEJIMUYECHUE CTETICHU TIEPEMyCKa Ia30B BO3ZMOKHO TOJIBKO
B Mpefenax JIOMYCTUMBIX TEMIIEPATyp Ha JIMHUK PACIIMPEHHs, 00€CTIeUnBAIONINX
TpeOyeMbIii YPOBCHb TEIUIOBOW HANPSUKEHHOCTH JETalel IMIHHIPOIIOPIITHEBOM
TPYIIIBL.

Kypomsraix O.A., Carin C.B. YnpaBniHHS BHIIyCKHIMH T'a3aMH CYTHOBUX -
3eJiB T 3a0e3MeYeHHsI €KOJIOT1YHUX TTOKa3HHKIB.

IpoaHasizoBaHa TEXHOJIOTIS YIPABIIiHHS BUITyCKHUMH T'a3aMU CYHOBOTO JIU-
3enst 6L.20 Wartsila, mo 3abe3mnedye ix mepemyck 0e3rmocepeHbo B BUITYCKHHIA Ta-
30xia 6e3 MpOXO/KeHHs ra3oTypOonarnerada. HaBeqeHO pe3yiabTaTH JMOCHiHKEHb
[I0/I0 BU3HAYEHHS BIUIMBY CTYIICHS MIEPEIYCKY BUITYCKHUX Ta3iB Ha MATOMY e(eK-
THUBHY BUTpaTy IajHBa i eMicito okcuaiB a3oTy. [Ipu mpoBeneHHI eKcreprMeHTiB
BU3HAYAIKCS 00CATH Ta3iB, MO MPOXOIATH Yepe3 MEPEIyCKHUH ra30Xij, Ta THX, 110
HAJIXOJSITh B OCHOBHHI Ta30XiJ Bijl ra30TypOoHarHeTada. 3a 3HAUYCHHSIMH IHX 00-
CSTiB BU3HAYABCS CTYINIHB BiJKPUTTS MEPEMYCKHOrO KiamaHa. Y TpOBEIEHUX €KC-
MepUMEHTaX I 3HAUCHHS 3MiHIOBaIOCS B Mexax 0 ... 9,6 %. EkcriepuMeHTH BUKO-
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HYBAJIUCS SIK JUISL PI3HOTO CTYICHSI BiIKPUTTS MEPEIyCKHOro KiIaraHa, Tak i s pi-
3HOIO HABAHTAXXEHHS Ha JU3€lb, SIKE 3MIHIOBAJIOCS B jiama3oHi 55 ... 83 % i mia-
TpUMyBaJIacs MOCTIHHOI IPYIOK CIOKHBA4iB eHepril. BuzHaueHHs mapaMeTpis,
110 KOHTPOJTIOKOTHCS 3/11CHIOBANIOCS 3 HACTYITHUMH MTOXHOKAMH BUMipIOBAHHS: BH-
Tpara raziB + 0,5 %, emicis OKCHJIIB a30Ty B BUITYCKHHX Tra3zax + 3,5 %, muroma
e(exTuBHA BUTpaTa nanusa * 2,5 %, moryxHicts ausens + 1,5 %. Excnepumenra-
JIBHO BCTAHOBJICHO, [II0 BUKOPHCTAHHS MEPEIyCKy ra3iB, sIK OJJHOTO 3 BapiaHTiB CH-
CTEMH YIPaBIiHHS BHUITYCKHUMH Ta3aMH, CIIPHSE 3HIDKCHHIO eMicii OKCHIB a30Ty
CYIHOBHX JH3€TiB. BilHOCHE 3HMKEHHS eMicii OKCHIIIB a30Ty 3HAXOJUTHCS B Me-
xkax 1,15 ... 13,85 % i 3ayeuTh BiJ] KUTBKOCTI Ta3iB, sKa CIIPSIMOBYEThCS 11032 Ta-
30TypOOHarHeueM, 1 MOTYKHOCTI au3ens. HaiiGinbme 3HWKEHHS eMicii OKCHIIIB
asory (1m0 12,53 %) BinOyBaeThes B iana3oHi HABaHTaXEHb au3ens 74 ... 83 % npu
8,1...9,6 % meperycky BUITyCKHHX Ta3iB. [Ipy BUKOpHCTaHHI CHCTEMH HEPEIyCKY
ra3iB 3HWKYEThCS €KOHOMIUHICTh POOOTH JTU3EIIs, 30KpeMa 301IBIIYEThCS MTUTOMA
e(hekTUBHA BUTpaTa manusa. J{ist pexkumiB poOOTH TU3eIs OIM3bKUX IO HOMIHAIb-
Horo (y nmiamasoni 74 ... 83 % HOMIHAIBHOI HOTY)XHOCTI JTM3€7s1) 301IbIIEHHS ITH-
TOMOI e(peKTUBHOI BUTPATH MaMBa 3HAXOMUThCS B Mexkax 0,26 ... 1,05 %. Ha nHa-
BaHTXEHHAX 55 ... 67 % HOMIHAJIBHOI MOTYXHOCTI IM3eNs 30UIBIICHHST BUTPATH
majvBa TpH BHUKOPUCTaHHI CHCTEMH IIEPEeNyCKy Tras3iB MOXKe IOCAraTH
1,83 ...2,52 %. Ilpn BuGopi HaHOLIBII ONTHMAIBEHOTO PEXHUMY POOOTH CHCTEMH
TMIepeIrycKy ra3iB, TOOTO KUTBKOCTI Tas3iB, sika CIHPSIMOBYETHCS B 00Xif ra3oTypOoHa-
rHeTaya, JIOMIJIHPHO BUKOHYBAaTH KOMILUICKCHY OITIHKY €KOJOTTYHUX 1 €KOHOMIYHHX
MOKa3HHUKIB POOOTH JM3eNsl, & TAKOK BPAXOBYBATH, 10 301IBIICHHS CTYIICHS Mepe-
MYCKY Ta3iB MOXJIMBO TLIBKH B MEXaX JOIMYCTHMHX TEMIIepaTyp Ha JiHii po3uiu-
peHHs, o 3a0e3MedyloTh HEeOOXiTHWI PiBeHb TEIUIOBOI HANpyKEHOCTI JeTayei
LTI H/IPOTIOPIIIHEBOT IPYITH.

Kuropyatnyk O.A., Sagin S.V. Controlling the exhaust gases of marine diesel
engines to ensure environmental performance.

The exhaust gas control system of the 6L.20 Wartsila diesel engine is analyzed,
which ensures their passage directly into the exhaust flue without passing the gas
turbocharger. The results of studies to determine the effect of the degree of bypass
of exhaust gases on the specific fuel oil consumption and the emission of nitrogen
oxides are presented. During the experiments, the volumes of gases passing through
the bypass flue and entering the main gas flue from the gas turbocharger were
determined. With respect to these volumes, the degree of opening of the bypass
valve was determined. In the experiments carried out this value varied within the
range 0 ... 9.6 %. The experiments were performed both for different degrees of
opening of the bypass valve, and for different loads on the diesel, which varied in
the range of 55 ... 83 % and was maintained by a constant group of energy
consumers. Determination of the monitored parameters was carried out with the
following measurement mistake: gas consumption * 0.5 %, nitrogen oxide emission
in exhaust gases *+ 3.5 %, specific fuel oil consumption + 2.5 %, diesel power
+ 1.5 %. It has been experimentally established that the use of gas bypass as one of
the variants of the exhaust gas control system helps to reduce the emission of
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marine diesel oxides. The relative reduction in nitrogen oxides emissions is in the
range 1.15 ... 13.85 % and depends on the number of gases that are bypassed in
addition to the gas turbocharger and the power of the diesel engine. The greatest
decrease in the emission of nitrogen oxides (up to 12.53 %) occurs in the range of
diesel loads 74 ... 83 % at 8.1 ... 9.6 % in the release of exhaust gases. When using
the gas bypass system, the economy of the diesel engine is reduced, in particular,
the specific fuel oil consumption increases. For diesel operating modes close to the
nominal (in the range 74 ... 83 % of the nominal power of the diesel engine), the
increase in the specific fuel oil consumption is in the range 0.26 ... 1.05 %. At loads
of 55 ... 67 % of the rated power of the diesel, the increase in fuel consumption by
using the gas bypass system can reach 1.83 ... 2.52 %. When choosing the most
optimal operating mode of the gas bypass system, i.e. the number of gases bypassed
by the gas turbocharger, it is necessary to carry out a comprehensive assessment of
the ecological and economic performance of the diesel engine, and also to take into
account that an increase in the degree of gas transmission is possible only within
the permissible temperatures on the expansion line that provide the required level of
thermal stress of the piston-piston group parts.

KitoueBble €10Ba: CyI0BOW AW3€ib, YIPABICHHE BBITYCKHBIMH I'a3aMH, Hepe-
MYCK Ta30B, SMICCHsI OKCHJIOB a30Ta, YCIbHbIH 3 (eKTUBHBIIT pacXxoj TOIIIHBA.

KitouoBi ciioBa: CyAHOBHi [M3€Nb, YHPaBIiHHS BHIIYCKHHMH Ta3aMH, Hepe-
ITyCK Ta3iB, eMICisl OKCHIIB a30Ty, TUTOMa epEeKTUBHA BUTpATA MaJIBa.

Keywords: marine diesel, exhaust gas control, gas bypass, nitrogen oxide
emission, specific fuel oil consumption.

Ta6un. 1. M. 3. Crincok ut.: 5 Ha3B.
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[TsrakoB B.3., [lerpuuenko O.A., Kamroxnsrit B.B. Crioco6 mocienoBaTensHO-
IO PacXOKIEHHsS CyIHA C JBYMS OMACHBIMH IEJSIMH // ABTOMATH3AIHS CYIOBBIX
TEXHUYECKHUX CPEJCTB: Hayd. -TexH. 0. — 2018. — Bem. 24. — Onecca: HY "OMA".
- C. 81-87.

PaccMoTpeHa cutyaiusi ormacHOro CONVKEHHUS CyIHA C JABYMS IEJISIMH, KOTJia
pacxoxJIeHUEe ¢ HUMHU OOIIMM MaHEBPOM HEBO3MOXKHO. [Ipemiaraercs 6e3omacHoe
pacxXoXJICHUE IBYMS MOCIEIOBATEIILHBIMI MaHEBPAMU: U3MEHEHHEM Kypca C Tiep-
BOM OJTVDKAHIIEH 1IENTBI0 B N3MEHEHUEM CKOPOCTH CO BTOPO.

IpeaioKeHbI aHATMTHYECKUE BHIPAKEHUS M alTOPUTM pacdyera Kypca yKIOHe-
HUsI, MOMEHTa BPEMEHM Ha4ajda CHUKEHHS CKOPOCTH aKTHBHBIM TOPMO)KEHHUEM H
CKOPOCTh PacXOXKJICHUS CO BTOPOH IIEJBIO0.

IpuBeIeH YUCIIEHHBIN IPUMED U €ro rpaduuecKast HLTFOCTPAIIHSL

V paiionax iHTEHCHBHOTO CY/JHOILIABCTBA YaCTO BUHUKAE CUTYAIlisl 30JIMKEHHS
Cy/JHa 3 JIBOMa HEOE3MEYHUMH IUISIMU, B SIKIH CYTHO HE MOXKe OC3IIEYHO PO3IHTUCS
3 0bOMa IiJSIMU 3arajlbHIM MaHEBPOM, TOMY BUHUKA€ HEOOXiqHICTH MMPOBEICHHS
JIBOX TIOCITIJJOBHHX MaHEBPIB PO3XO/PKEHHS 3 KOXHOIO 13 IIijIei OKpeMo.
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[TsrakoB B.E., [etpivenko O.0., Kamoxuuit B.B. Crioci6 mocigoBHOro po3-
XOJDKCHHS Cy/IHa 3 IBOMA HeOE3MEYHUMH IISIMH.

VY crarTi po3riisTHyTa CUTYyallisl HeOe3MeuyHoro 30JMKEHHS Cy/JIHa 3 IBOMA IS~
MH, OPHYOMY PO3XODKCHHS 3 MEPLIOI0 I[JII0 CYAHO BHKOHYE 3MIHOKI Kypcy, a 3
JIPYTOIO - 3MiHOIO IIBHJKOCTI.

Besneune po3xomkeHHS CymHa Iependavae CHOYaTKy YXMJICHHS Bif meprmiol
(Haitbmyk9ol) Iy KypcoM, SIKHH BUOMpAEThCs Tak, Mo0 BiAHOCHMH Kypc 3abe3me-
qyBaB PiBHICTH AUCTAHIl{ HAKOPOTIIOro 30IMKEHHS CyHA 3 MEPILOI0 IiJIo 3 Tpa-
HHYHO - JIOMTyCTUMOIO JTUCTAHIIIEI0.

MOMEHT 4acy 3aBEpIICHHSI PO3XO/KCHHS 3 MEPIIOK0 LTI i TOYaTKy rajibMy-
BaHHSI JUIsl PO3XODKEHHS 3 JIPYrOl0 IIJIF0 BU3HAYAETHCS K MOMEHT 4acy JOCSATHEH-
HsI TPAaBEP3HOI BIACTaHi 3 MEPIIOK L0, NMPUYOMY HA OJICPIKAHUH MOMEHT 4dacy
nepet0avacThCsl BU3HAYEHHS BiZICTaHI O Jpyroi midi, a MOTIM HOPIBHATH HOTO 3
IPaHUYHO - JOMYCTUMOIO JMCTAHIl€0. Y pasi mepeBarn IpaHuyHO - JOMYCTHMOI
JICTAHINI CITix 30UTBIIUTH 3HaYEHHS NMPUPOCTY KypCy YXWICHHS 10 THX Hip, TOKH
JIUCTaHITIS IO APYrol Tl CTaHe PiBHOKO a0o OijbIlle TPAHWYIHO - JIOMYCTUMOI JIHC-
taHmii. [y maHoi BifgcTaHi BU3HAYAETHCS IEJIEHT Ha JPYTy IUIb, IPUIOMY 30JIH-
JKEHHS 3 IPyrolo IUTI0 TIPH TaHOMY KypcCi € HeOe3neqHnM.

MaseBp MBHAKICTIO UTS PO3XODKEHHS 3 JIPYTO0 LIJII0 Tepeadadae mepeBipKy
MOXKITHBOCTI G€3MEYHOr0 PO3XODKEHHS 3YIHHKOIO CyIHA B PE3Y/IbTaTi rajJbMyBaH-
Hi. IS mpOro CTiJ BU3HAYUTH BHOIT CyIHA 1 iHTEpBal 4acy 10 HOro 3yIHWHKH 3
YpaxyBaHHSIM PEKUMY TaIbMyBaHHS, MICIs YOTO 3/iHCHIOETHCS TMOPIBHSHHS IHC-
TaHIl HAHKOPOTIIOro 30MMKEHHS Cy/IHa 3 JIPYTOl0 IO Ta TPAHMYHO - JOMYCTH-
MOIO JIUCTAHIIER0, 1 y pa3i X piBHOCTI Oe3MeuHe PO3XOHKEHHS 3 IPYroko U0 3Y-
MMHKOI0 CyAHa MOXJHBE. YacTo PO3XO/PKEHHS MOXKIIMBE 3HW)KCHHSM IIBHAKOCTI
Cy/IHa JI0 IEBHOT'O 3HAYCHHSI.

VY crarTi mpuBeeHI aHATITHYHI BHPa3H PO3paxyHKY TPHBAIOCTI IEpeXiaHOTO
MPOIIECY aKTHBHOTO rajlbMyBaHHs 1 BEJIMYMHH TPONICHOI BIZICTaHi 3a Liel Jac, sKi
3a0e3MeUyI0Th PO3PAXYHOK MapaMeTpiB MAHEBPY PO3XOKEHHS CYIHA 3 JPYTO
ILTIO 3HIKEHHSM MIBUIKOCTI.

3anponoHOBaHM CIIOCIO PO3XOKCHHS CY/IHA 3 IBOMa HEOC3MCUHUMHU IITSIMA
TIOCTIiIOBHUMH 3MiHaMH KypcCy 1 MIBHAKOCTI peasli3oBaHMII B KOMITIOTEpHIH mpo-
rpami. SIk mpuxnan Oynma po3riIsHyTa CUTYallisl HeOe3meTHoro 30JIIKEeHHs CyJHa 3
ILTIO 13 3aJaHUMHU TTapaMeTPaMIL

Pyatakov Vladislav Eduardovych, Petrichenro Olga Aleksandrovna, Kaliuzhny
Vladislav Vitalievich. Method of successive divergence of ship with two dangerous
targets.

In the districts of intensive navigation often there is the situation of rapproche-
ment of ship with two dangerous targets, in which a ship can not safely divide with
both targets by a general maneuver, therefore there is the necessity of conducting of
two successive maneuvers of divergence with each of aims separately.

The situation of dangerous rapprochement of ship with two aims is considered
in the article, thus divergence with the first target executes a ship by the change of
course, and with the second targets - change of speed.
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Safe divergence of ship foresees in the beginning deviation from the first (the
nearest) target by a course which gets out so that a relative course provided equality
of distance of the shortest rapprochement of ship with the first target with mini-
mum-possible distance.

The moment of time of completion of divergence with the first target and be-
ginning of braking for divergence with the second target is determined as moment
of time of achievement of traverz distance with the first target, thus on the got mo-
ment of time determination of distance to the second target is foreseen, and then to
compare him to minimum - possible distance. In the case of superiority of mini-
mum - possible distance it is necessary to multiply the value of increase of course
of deviation until distance to the second target will become equal or more of mini-
mum - possible distance. For this distance, bearing on the second target is deter-
mined, thus rapprochement with the second target at this course is dangerous.

A maneuver by speed for divergence with the second target foresees verifica-
tion of possibility of safe divergence by the stop of ship as a result of braking. For
this target it is necessary to define sailing ship and time domain to her stop taking
into account the mode of braking, whereupon comparison of distance of the shortest
rapprochement of ship with the second target with minimum - possible distance is
produced, and in the case of their equality safe divergence with the second target by
the stop of ship is possible. Frequently divergence is possible by the decline of
speed of ship to the defined value.

In the article resulted analytical expressions of calculation of duration of transi-
tional process of the active braking and size the passed distance for this time, allow-
ing to expect parameters of maneuver of divergence of ship with the second target
by the decline of speed.

Offered method of divergence of ship with two dangerous targets by the succes-
sive changes of course and speed realized in the computer program. As an example
the situation of dangerous rapprochement of ship with targets with the preset pa-
rameters was considered.

KitoueBbie citoBa: Ge30MacHOCTh CYIOBOXKICHHS, HPEIYIPEKICHHE CTOIKHO-
BEHUIA, TIOCIIEIOBATEIbHBI MaHEBD PACXOXKICHHS C IBYMS LIEJISIMH, aKTHBHOE TOp-
MOXXECHHE.

KirouoBi ciioBa: Oesrnieka CyAHOBOIIHHS, MMONMEPE/HKEHHS 3ITKHEHB, MOCIIiIOB-
HHI MaHEBpP PO3XOPKECHHS 3 JBOMA IUUIIMH, aKTUBHE TaJIbMyBaHHSI.

Keywords: safety of navigation, warning of collisions, successive maneuver of
divergence with two targets, active braking.
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B crarbe MpUBENCHBI PE3ybTaThl Pa3pabOTKH HOBOIO CXEMOTEXHHYECKOTrO
PCILICHUsT U3MEPUTEIIsl OKTaHOBOTO YKCIIA JITKUX TOIuB. [IpemiaraeMoe cxemo-
TEXHUYECKOE PELICHHE OTIMYACTCS TEM, YTO JaTYMK H3rOTOBJICH Ha BOJOKOHHO-
ONTHYECKHX 3JIEMEHTaX W SBJISCTCS HHBAPHAHTHBIM K OOJNIBIIMHCTBY J€CTaOMITH3H-
pyromux (HaKTopoB.

Capamrep A.K., Kaprmunos A.1O. BookoHHO-ONTHYECKHIT TaTINK OKTAHOBOTO
YHCIIa JITKOTO TOILTHBA.

VY crarTi HaBelIeHiI Pe3yabTaTH PO3POOKH HOBOTO CXEMOTEXHIYHOTO PIllICHHS
BUMIpIOBa4a OKTAHOBOI'O YHCIIA JIETKHX MaiuB. [IPOMOHOBaHE CXEMOTEXHIYHE Pi-
LICHHS BiJPi3HAETBCS THM, IO JATYMK BUTOTOBJICHHIl Ha BOJOKOHHO-ONTHYHHX
eJIeMeHTaX 1 € IHBapiaHTHUM JI0 OLTBIIOCTI AeCTa0Ti3yF0ounX (haKTopiB.

Albert Sandler, Aleksandr Karpilov Fiber optic sensor of the octane number of
light fuels.

Recently, information-measuring systems, built on the basis of fiber-optic sen-
sors, are increasingly becoming widespread. This trend is due to a number of ad-
vantages of fiber-optic sensors over traditional ones: they are highly sensitive, resis-
tant to electromagnetic interference, are electrically passive, of low weight and size,
are easily multiplexed and have a low cost of manufacturing sensitive elements.

At the same time, the use of existing fiber optic devices revealed their lack of
reliability and safety in the precise control of the properties of light fuels in special
operating conditions.

To find ways to improve the metrological characteristics of the devices for con-
trolling the properties of light fuels, the designs of the most common measuring
transducers were analyzed.

In the prevailing conditions, it was expedient to develop a new circuit design
solution for the fiber optic control device for octane number of light fuels. It was
assumed that a constructive implementation based on fiber-optic elements should
provide a measuring device:

no power supply;

increased security of the elements;

possibility of compensation of temperature influence on elements of the device
and controlled liquid;

maintaining the high level of sensitivity and performance of devices of known
types.

A solution for the proposed problem is proposed by the fiber-optic sensor of an
octane number.

The proposed circuit design differs in that the coil is made of a fiber optic fiber
and is both an elastic and sensitive element, a sensitive element of the device
separated from the liquid by a flexible membrane, and a bi-metal plate is used to
compensate for the temperature of the surrounding medium-high. The use of the
proposed device in petroleum product control systems will allow adequately and
reliably to quantify the octane number of light fuels.

KiroueBbie ciioBa: BOIOKOHHAS ONTHKA, AaTYHK, OKTAHOBOE YHCIIO.

Kitto4oBi ciioBa: BOIOKOHHA ONTHKA, TATYHK, OKTAHOBE YUCIIO.

Keywords: fiber optics, sensor, octane number.
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Cygopos I1.C., Tapacenko T.B., 3anox B.H. OneHka ¢pakTopoB, ompeaensto-
IMX YHEProd(pGEeKTUBHOCTH CYIOB BHYTPEHHETO IUIaBaHWs / ABTOMaTH3aIMs Cy-
JIOBBIX TEXHUYECKHUX CPENCTB: Hayd. -TexH. c0. — 2018. — Bem. 24. — Onecca: HY
"OMA". — C. 94 - 102.

3amaun ymyqneHus Iokaszareieil 3HeproadGpekTHBHOCTH U SKOJIOTHIHOCTH HE
YTPadrBarOT CBOSH aKTYaJIbHOCTH JUIS CYJJOXOJICTBA HAa BHYTPEHHHUX BOIHBIX MYTAX.
OCOoOEHHOCTH IBIKEHHS CYIOB M MOCTPOCHUS COCTABOB CYIOB JEJIAIOT PEIICHHUE
9THX 33/1a9 OTJINYHBIM OT aHAIOTHMYHBIX B MEX[YHAPOJHOM MOPCKOM CYIOXOJICTBE.
D10 00yCIIOBIEHO, MPEXIE BCETO, Pa3IMdHeM ITyTEeBHIX YCIOBHUIL, a TakkKe MpHUMe-
HSFOIIEHCS MPpakTHKOH (opMupoBaHus Oapske-OyKCHPHBIX COCTaBOB U3 OJHOTO Ca-
MOXOJJHOTO CyHA ¥ Pa3IMIHOr0 KOJIMYECTBA HeCaMOXOAHBIX Oapxk. ITo aTim mpu-
YUHAM NIPUMEHEHHE MHAEKCOB 3HEProd(hHeKTUBHOCTH BO BHYTPEHHEM CYIOXOJCT-
Be TpeOyeT JIOMOIHNUTEBHBIX HCCIIe0BaHNi 1 000ocHOBaHMIA. B maHHOIT pabore Ha
OCHOBAaHUH JKCIIEPUMEHTAITBHBIX TaHHBIX pacXoja TOIUIMBA TIPU PA3INYHBIX CITO-
cobax (opmupoBaHms Gapike-OyKCHPHBIX COCTABOB BHITIONHEHA OIEHKA XapaKTepa
3aBUCHMOCTEH MHIEKca YHEProd((HEKTHBHOCTH OT CKOPOCTH JIBIDKEHUSI PA3THIHBIX
mo ¢opmMe M MaccoBEIM XapaKTEPHCTHKAaM COCTaBOB. PaccMoTpeHa BO3MOXKHOCTH
MX TIPUMEHEHHUS TS ONpEeeIeHHs PaIlliOHAIBHOW CKOPOCTH ABIOKeHHs. [Ipumene-
HHUE TIoKa3aTenell HHeprod(pGEeKTHBHOCTH U1 KOHBEHI[MOHAIBHBIX BHYTPEHHHX
BOJHBIX ITyTei EBpomns! TpeOyeT NCIoap30BaHus B KAYeCTBE OMPEAIISIONETo (hax-
TOpa COOTHOIIECHUSI TITYOMHBI (papBaTepa K Ocaake CyAHa MM COCTaBa CynoB. B To
e BpeMs JUTs TyHAWCKOTO CY/JOXOJCTBA BTOPBIM ONPEESIOMUM (haKTOpOM SIBIIS-
ercs (hopMa mocTpoeHHsi coctaBa. Kpome Toro, B paboTe BBINIONHEH aHAIN3 BO3-
MOKHOCTH NPHUMEHEHHs HHIEKCOB SHeprod(HeKTHBHOCTH IS ONpeAeIeHns oKa-
3areyiedl S3KOHOMHYHOCTH W JKOJOTMYHOCTH B YCIOBHSX (hapBaTepa MepeMeHHON
OrpaHWYeHHON ITyOWHBI. PacdeTHO-3KCIepHMEeHTATBHBIMI METOIaMH OIPEIEIICHO
HaJIMYHE XapaKTEePHBIX TOYEK B 3aBUCHMOCTSIX HHJIEKCOB YHEProd(h(HEKTUBHOCTH OT
OCHOBHBIX OIPEACIISIONIX (haKTOPOB, OTHECEHHBIX K CKOPOCTH COCTABOB, ITPH KO-
TOPBIX UMeET MecTo pe3kuit poct EEI Tloka3aHo, 4TO JOBEPUTENIbHBIEC AUATIA30HbI
3THX CKOPOCTEH MOTYT COBIA/IaTh, YTO Ja€T BO3MOXKHOCTH KOPPEKTHO chopMymH-
pOBaTh 3a/laHUE TTOMCKA PAI[IOHAIBHBIX CKOPOCTEH ABIKEHHMS IO KPHTEPHSIM J0-
ImyckaeMoro 3HaueHus1 EE] n cebectonMocTH peiica.

Cysopos I1.C., Tapacenko T.B., 3anox B.l. Oninka ocHOBHHX (hakTopiB, sIKi
BH3HAYAIOTh CHEProe(heKTUBHICTH Cy/IeH BHYTPIIIHHOTO IUTaBaHHS.

3amaun TOKpaIIeHHs MOKa3HUKIB CHEProe()eKTHBHOCTI Ta EKOJOTIYHOCTI He
BTPAdYaloTh CBOEI aKTYalbHOCTI ISl CyJHOIUIABCTBA HA BHYTPIIIHIX BOJHMX IIISI-
xax. Oco0nHuBOCTI pyXy CyZeH Ta (opMyBaHHS CKIAQJIB CYJICH pOONISTH PillIeHHS
OUX 3a7ad  BiIMIHHAM BiJ aHAJOTIYHUX Yy MDKHapOIHOMY MOpPCBKOMY
cynHomnascTBi. Lle oOymoBieHe, mepmr 3a Bce, pO3pI3HEHHSM IILUIIXOBHX YMOB
IUTaBaHHS CyIEH, a TaKOXK MPAKTHKOIO, SIKA 3aCTOCOBYETHCS IIOMO (OPMYBAHHS
Oapke-OyKCUPHUX CKIIQJiB 3 OJHOIO CaMOXIJTHOTO CyJHAa Ta Pi3HOI KUIBKOCTI
HECaMOXITHMX  Oapk. 3a [UMH T[PUYMHAMH  3aCTOCYBaHHS  1HJIEKCIB
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€Heprod(heKTHUBHOCTI y BHYTPIMIHEOMY CYIHOIUIABCTBI IOTpeOye OMATKOBHX
JIOCITIJPKEHb Ta OOIPYHTYBaHb. Y JaHiii poOOTI Ha IiJICTaBI EKCIIEPUMEHTATBHUX
JTAaHUX BUTPATH TajlMBa TPH Pi3HUX crocobax (opmyBaHHS Oapske-OyKCHPHHX
CKIIaJiB Cy[eH BHKOHAHA OLHKA XapaKTepy 3aJeKHOCTEH iHICKCY CHepreTHYHOI
e(EeKTUBHOCTI BiJ BiJ MIBUAKOCTI pyXy Pi3HHUX 3a ()OPMOIO Ta 32 MACOBUMH XapaK-
TEPUCTHKAMH CKIIaJiB CyAeH. PO3IIIsTHYTa MOXKIIMBICTh 1X 3aCTOCYBAaHHS JUIsl BU3HA-
YeHHS  palioOHaJbHOI  IIBHAKOCTI  PyXYy. 3acTocyBaHHS ~ ITOKA3HHKIB
€HeproeeKTHBHOCTI Ul KOHBEHI[ITHMX BHYTPHIIHIX BOMHHMX HUIAXi B €Bpomn
motpedye BUKOPUCTAHHS Y SIKOCTI BU3HAYAIOYOr0 (PAKTOPy CITIBBIHOIICHHS TJIH-
OuHHK (apBatepy 10 0caaku CyaHa abo CKiIaay cyaeH. Y TO ke dac I TyHa#Ch-
KOT0 CY/[HOIUTABCTBA JIPYIMM BH3HAYArOUNM (pakTopoM € hopma oOyI0BH CKIaLy
cyneH. Kpim Toro, y nmaHiii poOOTi BHKOHAaHO aHAalli3 MOXIIMBOCTI 3aCTOCYBaHHS
IHIEKCIB EeKOHOMIYHOCTI Ta €KOJOTiYHOCTI B yMOBax (apBarepy 3MiHHOL
obMexeHoi rHOHHH. P03paxyHKOBO-EKCIIEPiMEHTAIBHIME METOJaMH BH3HAYCHA
HAsBHICTh XapakTePHUX TOYOK Yy 3aJEKHOCTAX IHICKCIB  CHEPreTHYHOI
e(heKTHBHOCTI BiJi OCHOBHHMX BH3HAYalOuuX (haKTOPiB, BiJHECCHUX IO MIBHUIAKOCTI
PYXY CKIIaJiB CyJCH, IPH SIKKX Ma€ Micie pi3kuii 3pict EEI. [Toka3aHo, mo JoBipyi
[iarna3oHy IUX MIBHIKOCTEH pyXy MOXKYTh CITIBIIaIaTH, IO HAJIAE€ MOXKIIHMBICTh KO-
PEeKTHO CHOpPMYIIOBATH 3aBIaHHS IOIIYKY PalliOHAJBHHX LIBHAKOCTEH pyxy 3a
KpuTepisiMu 3HaueHHs! EET Ta co0iBapTOCTI peiicy, o AOMyCKalOThCS.

Suvorov P., Tarasenko T., Zalozh V. Evaluation of the main factors that deter-
mine the energy efficiency of inland navigation vessels.

Energy efficiency and environment protection improvement are still relevant for
navigation on inland waterways. The peculiarities of the movement of ships and
barge-tow compounds make the solution of these tasks different from those in in-
ternational maritime navigation. This is primarily due to the difference in naval
conditions, as well as the practice of forming barge-tow compounds from a single
self-propelled vessel and a different number of non-self-propelled barges. For these
reasons, the use of energy efficiency indexes in inland navigation requires addi-
tional studies and backgrounds. In this paper, based on the experimental fuel con-
sumption data for various methods of forming barge-towing compounds, the char-
acter of the dependences of the energy efficiency index on the speed of movement
of various in form and mass characteristics of the compositions was evaluated. The
possibility of their application for determining the rational velocity of motion is
considered. The application of energy efficiency indicators for Europe's conven-
tional inland waterways requires the use of the ratio of the depth of the fairway to
the draft of the vessel or the barge-tow compound as a determining factor. At the
same time, for the Danube shipping, the second determining factor is the form of
vessels compound. Additionally, the analysis presented for the feasibility of using
energy efficiency indexes to determine economics and environmental friendliness
in a variable-depth waterway. The presence of characteristic points on the curves of
energy efficiency indices on the main determining factors, related to the speed of
the barge-tow compounds at which the sharp growth of the EEI occurs, was deter-
mined by calculation and experimental methods. It is shown that the confidence
ranges of these speeds can coincide, this makes it possible to correctly formulate
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the task of searching for rational speeds of traffic by the criteria of the permissible
value of EEI and the cost of the voyage. Based on the experimental data on fuel
consumption for various methods of barge-towed compounds forming, an evalua-
tion of the energy efficiency index curves in function from the movement speed of
various in form and mass characteristics ships compositions was performed. The
possibility of their application to determine the rational speed of movement, as well
as the economics and environmental indicators in the conditions of a variable-depth
waterway is considered.

KitoueBbie ci1oBa: 3HeprodadhHeKTUBHOCTh, SKOIOTMYHOCTh, BHYTPEHHEE CYIO0-
XOJICTBO, CYIHO, Oape-OyKCHPHBIIl COCTaB, HABUTAIMOHHBIC YCIOBHS, TOIUIUBHAS
9KOHOMHYHOCTb.

Kiro4oBi cioBa: eHeproedekTHBHICTh, €KOIOTiUHICTh, BHYTPINIHE CYTHOILIAB-
CTBO, cCyaHO, Oapyke-OyKCMpHMII CKJaJa, HaBiramiifHi yMOBH, IIaJHBHA
€KOHOMIYHICTb.

Keywords: energy efficiency, environmental friendliness, inland navigation,
ship, barge-towing compound, navigation conditions, fuel efficiency.
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