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r - - :
Mg =-Mg + Mg, = > n?sinj (-CS; Ly sin +C,r h,j L,).
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COMPLEX STUDY OF SPATIAL FLUCTUATIONS
OF FLOATING OBJECTS AND THEIR STABILIZATION
PARAMETERS IN THE EX PERIMENTAL BASIN

E.M. Gramuzov, O.A. Ilvanova

Key words:basin, amplitude of fluctuations, wawecording gauge , Froude number, model,
platforms, experimental studies

The article presents the results and analysis of ix@atal studies of spatidluctuationsof
floating objects and their stabilization parameters in the experimental basin. A scheme for
performing measurements of spatial fluctuation parameters for floating objects on physical
models of drilling platform&ias been developed. The characteristics of angular and &ansl
tional fluctuationsof physical models are determined using the developed complex of digital
equipment, the parameters of their stabilization depending on the configuration of the pla
forms.
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] sdzdesy o aOdzz y d o3
Jp* + p*(2J +Kt) + p?(J + 2Kt) + pt (K, +K) +t*K =0.
sl WWdydjdedst ROOCkjdmMisdyuj MSsets k0o daj dad
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O fjtor 2 Ctstsjdzt{=ﬂjﬂdck;%‘&,4 Ysts fMoslse jsMisokjls ©jLbkd sOkOg

[13.
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srts M Eyjbsdt Msftetslsdo dzj dzgdw o tsHT .
RfMA SH dzZOW ®RBOIlsj BOdyYj MOV &sHjd d&syjls Brils! LOfdMOdO o
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LOHKDq+K¢

Jdi_-BC'mOK bq * Kdﬁ K.
(tp+1)°
ussilse | Is/fflOusiokdsy ted fls d Wi ME sy j i tds s ‘dzdo d H
JtPp®+33t?p* +33tp® +Ip® + K, + K, p+Kp(t*p® +3t*p? +3tp+1) =0,
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t°p® +3t%p* +3tp® + p? + K, + K, p+Kp(t°p® +3t?p® +3tp+1) =0,
t°p® + p*t?(3+Kt) + p’t (3+ K3t) + p?(1+K3t) + p(K, +K) +K_ =0.
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1
t2
p° + p*(3+Kt) + p°(3+3Kt) + p?(1+3Kt) +tp(K, +K) +t*K =0.
l sz yfsdzW WY yd J dals
8, =1;
a, = (3+Kt);
a, = 3(1+Kt);
a, = (1+3Kt);
a, =t(Ky +K);
a; =t’K,.
1t Ctedlsjteds Jbkteody® HAv Ekfmss2yde smisd
o dqw

5P P (B KU + 5 pI(3+ 3K+ pA(L 3K+ P(K, +K) K, =0,

ad, - 3,3, >0
(843, - 83:)(353, - 8,85) - (3,3, - 8y8s)* > 0.
t Ofmslstedd3 fjotsj EkMmdtsed)
(3+Kt)3(1+Kt) - (1+3Kt) =9+3(Kt)? +12Kt - 1- 3Kt =8+ 3(Kt)? +9Kt >0.
I sstetsj :kZmdse dj
(8+3(Kt)? +9Kt) t[(1+3Kt)(K, +K) - 3L+t K)t K ]-
- [(3+t K)(Ky +K) - t K ]*>0.
1 =0
(8+3(Kt)® + 9Kt)[(1+ 3Kt)K) - 31+ tK)tK ]- t[(3+tK)K - tK ]? =
=-t°K,” + K t(L+ tK)[2tK - 3(8+3(Kt)® +9Kt)] - t[(3+tK)K]* +
+(8+ 3(Kt)?* + 8Kt )(1+ 3Kt)K.

KP
(8+3(Kt)? +9Kt)[(1+3Kt)K) - t[(3+t K)K]? = (8+3(Kt)? +9Kt) K +
+(8+3(Kt)? +9Kt) 3K?t - t K[9K +6t K +t°K?] =
= K{(8+3(Kt)? + 9Kt) + (24+ 9(Kt)? + 27Kt)K t - t K[9+6t K +t2K?]} =
= K{(8+3(Kt)? +9Kt) +t K(15+8(Kt)? + 21K t)}

l epsOL 2j o8 S5t WK Jydj des fted
- (8+3(Kt)? +9Kt)3(1+t K)t K, +2t*(3+t K)K K, =
= K, t[- (24+9(Kt)? + 27Kt) - (24t K +9(Kt)® +27K?t?) + 2t (3K +t K?)] =
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ANALYSIS OF THE EFFE CT OF WATER DAMPING
ON THE STABILITY BOU NDARY OF A SHIP STEERING SYSTEM
WITH A WHEELED PROPU LSION-STEERING COMPLEX
S.\V. Lebedevay.l. Merzlyakov
Key words:Stebility, Gurwvitz,selfdamping.

An influence of system inherent (or artificially introduced)-dalping on stability boursd
ries is studied using Hurwitz criterion.
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PECULIARITIES OF THE SUBSTANTIATION
OF THE ARCHITECTURAL -DESIGN TYPE
OF THE CRUISE SHIP

V.l. Lyubimov

Key words:passenger vessel, cruise ship, architectural and constructive type, hult; supe
strucure, wheelhouse, passenger compartmgassenger cabin, architectural analysis.

The features of theubstantiation of the architecturallyonstructive type (ACT) of promising

river cruise vessels, including mixed (riv&a) navigabn vessels, are consideratlowing

to form a virtual model of ahip at the stages of conceptual design, to perform arctital
analysis
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CALCULATION AND INVE STIGATION OF THE FOR CES
ARISING IN THE COUPL ER OF THE PUSHED CONVOY
DURING A WAVE RUN
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The article contains the formulation of the problem and a mathematical model for aetermi
ing the forces in the coupler of the pushed convoy. The regukst calculations are pr
sented and the analysis of the obtained values is carried out.
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PROJECT JUSTIFICATIO N OF THE CHOICE
OF THE MATERIAL OF T HE MIDDLE LAYER
OF THE SUPERSTRUCTURE MADE UP OF THE COM POSITES
OF A PASSENGER HYDROFOIL VESSEL

M.E. Frantsev
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The article describes the design rationale for the selection of Nidaplast and Divinycal H m
terials as a material for the light middle layer of the superstructure made uprgfasite of

a passenger hydrofoil vessel based on the research of prototype of superstructure elements
manufactured using these materials. A comparative study of the mechanical characteristics
of both materials was carried out. The mass of the supersteuatas calculated using each

of the materials. Forecasting characteristics of the durability of sandwich based on these
materials was carried out using neatestructive testing methods. Extensive zones of delam
nation were found in the material Nidaplast.igtetermined the choice in favor of the exat

rial Divinycell H.

4lsOl! v §sfisky qeBaR0B ©,j HOC yd ¥

urs 629. 12

1. 1. zOB.Odwtd. , k¢ sefthHfly jHds'e CdsQ la| dgf scts tslsH j dzO
J{{ s ¢coL tcsraBBHE
. v. vy jfu®kjhmhst ALOJU 1 ¢114Vv dd&3. 1. R. [ tBOYyjoametsets
0. 1. ubEdddEsdnistezS stste [ [ [ ds5 ¢cdL tesatsHE
603003, 6. 1d)yded? | secettetsH, kEdz 1 0stsHmMEis? 0L, 21, W
A8y d@f JicOdzls AL dfuv 1L ¢114Vv dd&3. 1 .RrR. [ tBOYJomMEsetse
603950, 6. 1 d)yded?2 1 sSoeBtesH, . | OcOteddzO, 23.
dltrref iR rrhbermf @R/,
J{11RrRs9SzrRM JTtRSOfPVIM SL{JT 1L RCM
gur 1 ¢ 1o 1 L1r ufznufzss (!
16 strsurtes{frtrirREr1RC
sdzt yjor jMmindalgte Odz® o tsLHEN des?2 §sHEhCj, S Hj BfWdtese Odzd | , 9
HEh CO, or ydmddlsj d dov cdHtHdRZO®B]S O
] mkOls! j fttdojHjdkO §smMsOdsest0 LOHOU] dd ©jLbkd sOL' ©OMyYjlsts:
dzd 2 , otsLdzdCOshdr ftod o jtelsdCOd dZ » CtsdzjBOdzdW R MEHAO dO oL |
r 4 dfftelze M jj HOodzjdedj o© oBLHENMNMGS? fosHEhNEG] (11) sftejHjdvjlshw
dzdw o 11 ftod o jtelsdCOd desds Hody jdedd MkzHdO d HOe dzj dedv, tsBLEMd
' jCOshdds otsLHEASE dL 11 . 165COLOds, sylsts kyjl HjBfY¥dkzs hdr
9 0dzedd HJddzOdd € d o H dzdppizisded{W R o loisdzdzj dzedv ftedosHdls € L dzOydlsj dz' dats o3
Njdeds L dzOyjded?2 wOMyjlsdy 7 §jtejcetekL 8¢ d ©OLKBORSe o jtlsdS Od dats
lojHjdaj
lted MBLHOdd dtse'n Misshmisd -~ Mkzutsdes, d, o YoOMmisdshisd,
HERC] (wll), dme¢ dzs ydlsJ dziddzlisteo Oezdzr E€Oadp Mg BOF s NGl § § dz

s J
HEfiste j tdshisd GO O UjMEs2 &sHj d W ORI d Ho gy dd v

stso j edzOW BOIsj ZOIdyj M¢ OW iBsH j dz HJdzOBd S d HodyjdedwV L 9f
ftoescdesL Jioctso Ols! MeCtetsMisdzr | R OteOCIsj todsisByds T o , Emists?2 ydoe tsfyls!
Bstej rnsHdz j] SOyj Mmise O, O Hdzv OdBWded2dzr = uwll d ~OtOCIsj todHf
dzOH j Y dets s tcj Hj dz¥ Is! Hj2fMlsakzs hdj dO MmMEzHdes dzOctelzL € d, 9 Ist

GtelzL C OR

Hodxj ddw. | tshlstse jtedzOv ddaWstediOyYdY & odzjh ded & dzO ¢
¥ Stodsd to s olsddZ € IsE{hdiiso L ¥ Mo j Bk CstfkmO d Ghdsedr o ! dj &) dz
fese iMmisd oMokt sflsdBdL Oyds d, Isjd3 OB &3, FsHdIs! €
Sdede’ | §BCOLOI]d&zd MELHOD O] BESEs MCBLsmlsdses MkHd

O]

73



d. 1. vikdOdddz, . u.

l.1. zOBOt®BY, r.-.svs. YvYJjSdiOtey o,
hdrn Mdd, otLddS O dn ftd o]

[ftejnjdzjdedy H]jBIWdtokzs

RLojMmdr j §HABH' ¢ ®KOj BOdUj MSsdBE -dsH j d
Hizh dzs?2 ftsHEh Q) dsyds Ehmdse dts ©OLHJ dzdls! dzO
Slsdzj Misd §BHABHT , dzOftew Bz dMftsd L5 §f Hdw
stsH1,2. 1 HiM tOMyYdls HddZOBISd HodXJddw HBAJ
MjlsS On Mmise d3jdfjlskiz0 ! fife tstg M jedgH  ZOBI U MSdR L OHOY
sfted Hydzj dzgd¥ Bedzso j dedesG 5 HOo dzj dzgdW oL HSER O @
CdHeBHd OB YjMSdn MmMddz tsls osdzgjh dzjets tsBlsj ¢ Odad
SO Hjddd. JBYWdlzsh dj Hifohddzets?2 offtds Halzdh CCQYE M (dUj )
9 jtelsdCOdz! desdz HodyJjdedd MmkHdO, or ydmdzvwwilsmw Mt
dzj dzedv o 11 d M jydodz dets dzj 9" Hjdzwe smw. [ Isd3j
fl fesish! s KOCHdR dBHjdzj?2 MmMewlL Odts ) fjte! jL dgr d
MuilO o tjOd dr = LOHOYOR HJddZOBISd uldl-, 0 [k
sjdzt dg" 7 d ot 3 dedz = toj Mktemtses dO© twjh jddd 1§t
ptj Y fBHASHT, BOLJtkZshdjmw dzO { tocrde@SdsHdMY s
v o MIsOHdd il obdrjlsdfrw Isfsdef if 5 Hdzw toj " j dzdw I
LOHOY HJEZOBISEd Hodyjddw «&l1.

Il f0¢ldsy fJttsiClsdicso Odzdy dzORBHdI fited d3j dzj
BOLJUjMSOY Misstesdz® otftesMO ftod §toddj @i dedd !
yd sthd Hdzv fiphpf]lsigdeii= s W detej doy qH 4z de 'z, tc Op jdzj
fMlsokzs hdj dz0 MkzHdts s otLHEN ds?2 §sHkzh ©f d 6k
NHiddY M SYttds? e jtrn dsMmiss & dzOrn SHYds H dzw
dz' i3 3OIs j B3OIs d Y[ < dragizidztstsifj terontfy jdripcizd vo HL tsdzj 11
FcOodzj dzdy dL d3j dzj dedw dB3OMM"T eoBLHEZRO o 11, H dzV
2O cdBS 3 SEOYHjddd &Bsyjls ftoddi dvisEligy  d&j st
sistedw Bf Mteset § SEWkY jdddvyils] & sagd® Susadg Cls dfiyfd
cdBCdr BGCtLOYHJ dd2 - B Odgliztizizls s Azts f tz] &5 & B dfswpr M S d -
hifModzw j kMw 20 shdtsej L OCsdO MshtcOdzj dedw O
tej OdzdL Oydd 1 Isdr fsHrtsHBe dzg bktejBlzjlMmw b&sh de
tcOfmMyg tetsdzdzaj dBseckzls Brls! fHtoso jHjdr HOYJ deeleO datsh
ds?2 KBibsHsdsedd Bf dzs ftetseo jH ] des BsH j dzd tets 9 Odzd
OB ded2dzr 7 wll ) cdBSdd SCteOyHjddj B B8O ddsdzj
MEtsets &BsHj dzdtetse Odad o o] dadedd xdj didide jdnj ug dzdets?
v dzd ! ) tejLizd sOOB] d&Okztedsr 7 dMYr sOded2 4 k
LOmMyjlsse d dMf'lsOdd?2 6 ojtelsdCOd d &3 § jtoj &t
d HesMisdeOds 300 %, oMy s deted 0 jdusjOcize m O 8 rteg
v jlsmw, Ykt sHds?2 dL fttdydd SOCtets t®RHMEE dzC
kdujMSts?2 dsHjdd fejnmsOodjddi Mdd JL a-stsyds
tcso Odzgdesds L OL stcj LOadMmwils bktsd ¢ s BO&OAMO o
RO, lddvddjds 20 VWstodddteso Odedj Mddz o oL HEN dats
Fedzsotsets Hodyjdedw wll HtejdzgjBtejcOjlsmw, Is. j.
BsHj d&zd tkhikzlsfisakzs Is.

Kjdzis dzOMmilstswh j2 tcOBBlsT WwWodw jlsMmw tftejH]djd
fh € d BYyj O dn eoddwddw dO ktte jd HJ2Mis:
nsH] OdWdBd2desets wll dzO otsdzdzj dedd d 4t M wd

lLfftejHjdzjddj HOsodzjddw o oGLHENdS2 foHlzh |
dzdw MmEH dO

Ve Oo dzj dzd j H dets T @oydfjdafciyy jds o d H

dw ¢

dp _ NPois @i i i
Pl V\?BD%?SszBquEQJLanOy 1)

GHE-dLB' ssydetsj i-mDofdzjj Yadg;d 911, 1 0O
W-1Isj Ckhd2i-e2sifmjdiydd, o

74



I jiisded S 14 ¢55@018ce " § ¢
{OLhfHmistes ] dad j , ! Masecd GsHEO0Y B jLsf Ofdshls! M dO

Q, Bl jdZ alsjCOsh jats o J Hied yigj Covedfich)ldid, edsL HEZR O o

Q BBl jdB 97 lsjCOsh jcitse MIEHYSIMWojab RO o jHdddylz otej &3j dad
(Qu>0  J Mdzd oL a&E BEGHq ¥ ML

n-fsCOLOjd,; sty

PoswOls BB MW j tedets,j IHDo dzj dzq j

VieOo dzj dzd j (1EMtzsaztwy | dats B dzj dzgdv BOMMT -9 SLHERO, olsjCOEHh
kjCOshjaets dL MmiCydd J1. 1 1lstsd tOodzj dedd daj Eudlsr o 0% Isf
omdzjHimisodj Hodyjddvw M dzj Ccbttks? ojtldCOd ds? MCsEsls! ¥

2. ¢dzestdlbd wOMYjO HjBIY¥dtekzs h dr fdd
M §eddd d3Ddsd)j~dgzt &t ¢

[ v SftejHjdjddy Eedse jdd 7 Hj&fYdks ' dn Mdd, Hj2Mksetk

Hodyjdedd Ty dej Slstss? b o lydedQis defsl) o ieSstmysfls ' 58 8 ON j dzd v
HodYjdedw. 1tddzeydlyf sBtOh jdzd¥ Hodyj dad®H®Yf@De jHdzde Ikid ¢t
Ot s dHiSHddAZOBdSd dd dJd3j dedets © MlsOydosdzOtedzs?2 § sMlsOdzeso €4 M
sBtOh jdzdw HodyJddw foMmistesj O dLojMisdOW djlssHBdsedY itk
Mddz d dsdsj dzZlsse & L OHOYOr HdRZOBdSEd MOMWsdZ sse. wlsOydsdzOte
J s dzj L d3j WaflasfndsOlsd U MECdr §OLOR] Istetse  Hasty J ded W ( dzd dzj 2 dz' =
fMisj2) Bl jJCIO ByJMEBdz ydes Htsdze s fted WdECMdtese Odzdztsdz 36 dzts o
d sftstedts? ftsojten desMmisd.

ltedd3j dedd3 fteddeydy tBteOh jddY Hoadyjddw -¢ wll, ddjshj gk

dzzs  MC st OO o jtlsdC Od dky MCtmis: wll  fjte] dshdas:
sjstej B3 Mdztsyjdkdy mMSstshisj?2 MhjHkjls, syt yoOmksdy' oL HLEF
hj2 fsojtndsimisd, fdssit]ls Oy, [uskinstbmdsl e dzgvs  ffgs s tots fiyls
Esils: ul@j lksipus G O .

1OHOYO tjhOjlmw ) dMitd Lo ANBYSARX.  BECcOBBEEe s € 5l dzj
YjlbdzOw B &ZOfMls! §5S0LOkO &O tedf. 1.

0 5.000 10.000 (m)

\
A
2.500 7.500 )—\

{ dit OMuj sdzO" B d&OMIs! LOHOYd 6 Sftjnjdjdds HjBIYdozsh d:
oL zdC O hdn ftod o jtelsdC Od: dascs Hodyjdedd wl)

75



l.1. zOBOttsa, . U. CkOtejo, ¢.1. vEzdzOdzdds, A. &.
JHted HJdzj dzd | H4d31;|' q'tslz“ d~ fMmddz, otsLdzgd COx»h dn ftod o

LEOdHAPD -0 RsH @Oy (O {2 ctOddyj LOHOjIMW
fs ojddydd ©Os dzOVY o jtelsdC Od dets?2 ME stesMisd ol
dzzs Milststetsdalz. AABB, ABEODdzd BCTB, L OH O Isiyw  EMmdzss dj
dzz dz¢ dL B IstsydasicisO dadoBd [ dw8,€C.D; sIs € to ' dpenjng, ¢ @-

dzd BOCB;-9 ' 7 sHaz@y | O ¢ BERdCIDL, L OH O Isfpw  d&Mmdztse d W
®jlstedd, BteBifmMfjudeorh dj jMmisjMmisejdadz j Ehdsed®
hoshdy fidtejlsy COdedd MeiHT yjtdL dadn.

1 syl dz0 oMmjn foafnphufhlswbL sk gzted §sHENM C o
fMis©e wismw Efmdtse dw dzj § tevalls g HO ded Y J ded § 3 d &z§ 2O eizl§ W
dsmBd4, ) foBsh! s Cslstste’ 7 BsHj dzdtekzj Is¥- o - tsH
sy d o' AntsH oBLHERO dL dOdd s8BgdyOop- I &lstt
zv j sw  f sIWjotaZwdjddifils” eutlel tsH dg®? { sts?2 cSteOdzdyj L OH
ttOMAatsH otLHEZRO, LOBdKOj @sets o jdalsddzv stftetsdy dL
Yo, Ctbtstets?2 wWo dzv 4 dsityH dfi@i)d (ert@siaflsy dz' 4k siplsd@tso d j
GV j Bsets o jdadsddzy sstesds o8 1)1 BOMMsSetscets ©OMAGHO
atLHERO yYjtejd Rthdsiwmegdasffgls'dr MJ Sydd 11 o o dz
5B d&ZOMIs! ftetsdmn sH JIEGGH GFEEF.f 5o j 6 dzts fls ¢

o 0.500 1000 (m) ¢
! 7 l

0.250 0.750

{dBf sHjd MjSydifsmwish Gdbh ds?

I sLHka MudlsOjilsmw dzj My ddBOj &322 Y dH S sifds: & .
dzj dzsdzr 5. R MY sdz? SHEBs ) dz'in slf)listOm Ha@ ) dzls dets s [ | dzls

3. tjLkd OIT t©OMUjkO Hj&BfW dtekzs h dn
dr ftjHMmlsOodzjdedi d Eyil ® LOHOYOR HJ

ljitein NdhdBEOE@UPEORd Hj Bf¥dtekzy " dadz-ddz s
dzr § difdzj Hse Odedw o dzdw dedw ydmdzO tOL BdJdded?2 o
i dzdv HjBEWdekehdn Mdd JesejHjds sO&yJ ydHf
Mdlsj d dZF 7 tOL Bjtess dzOC dzj JsOtsg dzy ts § JStseBiETUADj 22! «
dL &3j dzj ded § HJ BYWdlze h da Mmdd.

t Ofuiltr fesotsHdddm' Hd&Y fjcydd 11 @M Hddds:

Il dazdwdzdjy udmdeO fgOsts gt 2d3ts 1 j dzd 20 Mtey Hdad §
Zzdyder 7 o jtelsdCOd def 7 MMy OC | hhdi el jlf s @b dzj
Fojddyjdd] uydimdzO kL dse o yjlsrtj twOLOddj dav jIs
Isj dz' dzts dz@ 1 %.

7€



I jiisded S 14 ¢55@018ce " § ¢
{OLhfHmistes ] dad j , ! Masecd GsHEO0Y B jLsf Ofdshls! M dO

vs0Bdzd yo 1
dtojHdz] j] HOoadzjdzedj o 11 Hdw ©OLEJyudksecs yYydhmdzO kL dtse
o Mjboyds?2 &sHjdkd ftod oL dduyd 7 o jtklsdSOd d 7 MCshsw A
otsLHEN ds?2 YsHENMCJ

h, d3 Qa5 | H., ] P10 | pp4aia -
S EL dzs9) | &Zse ) 2
11

0,0025 0,2 0 1059,74 1071

0,0025 0,2 10,05 1664,8 1681,68
0,0025 0,2 10,075 2013,96 2034,36
0,0025 0,2 0,05 604,86 607,754
0,0025 70,2 0,075 418,78 422,687

1 0! qleso Ocdzdj ©® ©OLbEEBd & fjHj On shdshdsjd d & oL dgj
BOdGE MSCOL o0, lshv 0 ©jLbd kO] . 1td -qL &) dj dzdq lsdzsd
9" nBHO dOcdzj sOIsjdzv o Ho O toc@dy) dalz® Al ji dzdspidatsdnid Isg d® Ho O t6C
s dMmrtHdsSets oL B3j O MiejHdd] HOodzj dzgdw o 11 d3j dgve Ismw da
H]OfOLd ojksdSod d & MCsEsmlsj?.

[ OfMujlsr fesosHdddh’ ftd GOLdJud & HOMIEHOT oBLHERO o
COd d & MCtEsmsw: 11, pjlkbtgsmgdheptyd kb &0, ¢ cEdsh OH -
dmisd yjddw oetsLHERO dL 11, fteduydd §dshow: dhisj yj ddw do&i dz”
LOLKGO 65 ofmjdz fitddjse 11, ds d §klsjd §jtjCer sdw Yo
HzrO dL 11.

{jLbd 5O’ ©BEOBO' o Odd ! fydzjsH biesj O BUOFSESE.O [ W € O3
oBLAHERO o 11, o) cHd®od ws® i stsdisdcbietoydd f§ &sh Ond dhls
g dedw tstftej HJj dzw dzd fipe 9 4 dzd yd dz ftodtcOh jdedwWw Mtcj Hdzj G5 HOo dzj
o jdzdyddzr MteiHdzgj 6t HOoadzj dzdWw o oiBY RERc®PBHgE Cj o tOMME
wll, ds fed skhilshlse dqDpp3mg s fIH0). a0 BRSNS d
WifMSdj ©OMujls'r §5C0L0dd, uybks ftd YdCmMdtss Odd & SCtd¥dd
dL 11 d ejtisdC Od dats? DmQftd §fijdsch jutddd dp jokdowd ds@s L Oo dMdls s
LOMOsatsLHERO o 11. [l womisHo ph¥30kn@se 11 LOsdhmdk d o
G5 fejnysdsydls, ust (g Bedise | ddzs? Bldshdl] d ds djf s
ttOydd wll, dLB" btsydestsy HOoadzjdzdj o 11 dg0 Bhdeseo Odedd ddzlsj ¢
ZOd dzts COPRBOBLOowL HERO » f(GHENCE, Gebmiss dj kst OB 6k

° 2
. &0 0 .
d 5 catas o GIRARL da)
GV~
SBEHO, ftod dOddudd ojtldCOdr dets? MStstesmisd w11, dLB'ls
° 2
Hisdzy dzts B ' IsH qmsqsmq%dzﬁgze dzts 1§ frtfomadogE) j s-v OB )
(O} -

& sdzO% o jelsd S Odz dzOY MSstesfls! wll. uvsdHO fideoOh jddj HO
Bsj dOdkdudjd ojtlsds ol dasR dfktsceigbsdH 0didzs? Ctd JekeoOydd

gll B’ Is! qmsqsmuqsr@&i%owZQszq’uqdzg
Rdzr @3 Mdzse O], fl’]dZJHIZJlS sy dHOIs! |, Ylsts BJLOL 3 tcdzOW 9 j dzC

77



l.1. zOBOt®BY, r. u.

YjC BOts d. 1. vikdOdddz, . u.
JftjHnjdzjddy HJBIWdtelz® " dn

io,
Mqdz, oL d{SOs dn ftd o}

I:X)cp
' Qo osef
c SJI -
DiCmi Wi qudjdds HiBIW dleso Oded™, L OoadMmdls Istsdz

wll, dzs dzj LOodMmdlk &l ojtlsdSOd ds2 MSsEsmlsc
o jdZsddzv sstesd o 1.

D=

tdLlzd IsOIlsr ydmdzj dedz" = tcOMyJ stse, f sHIgo j ey HO

MmMddisMmisd BJLWOL &3] tcdztsc ts Qslmcﬁ%wﬁzdzls@aﬂzﬁzeglﬁﬁ%aﬂmm
dzr » sy jdd?2 wll bdtshdlsjd dts §sHMisddos h j2
14 Ld2Oydlsj dzv dzOw tOL dz2d yoO i tej Hj dzjDdfdterd Cofe+ d§Wdg y c
dZqu‘#O[ mHdzv WdEMmMdietse Odzdzts? CsdWdJeobkzteOydd sl [
ydmdzj dedztse s toj h j dedw mdmlsg d3r FPtcOodzj dzd?2 o YoMl
9Cdzg yor h j 2 EttOodsj dzdw dai OL ter 9 desfisd, Csdzd yg f
sizteB zdzj dzls dztsls .
vOB dzd yoO 2
fdLizdz sOls" BitwjHjdzjddY BjLILGOLdB]tdisegts 4 W
HdzZw tOL dzdydzr = € s cf GetcOyd?2 vl fted twWOL dzd ydz n

d ©OMRtsHOR BLHE O, fSHOOj BSE o  dalsd dzw

h, ) © , 5. 2 1
(ngml : 53#/’ i 1pﬁ} 23 ?CpZQ C= r% g'"l k#+0.5|-#2§1 o D == Dp,
&/
0,001 0,2 0 1559,81 - - -
0,001 0,2 10,05 | 241697 857,16 0,01333125 64297
0,001 0,2 0,05 |889,199| 1670,611 10,0103688 64676
0,001 0,2 0,075 | 618,827 | 1940,983 10,01444219 65155
0,001 0,1 0 351,92 - - -
0,001 0,1 10,05 | 832,90 480,98 0,00740625 64943
0,001 0,1 0,05 67,02 1284,9 10,00444375 64112
0,0075 0,2 0 421,475 - - -
0,0075 0,2 10,05| 661,59 240,115 0,01333125 18011
0,0075 0,2 0,05 | 238,111 | 7183,364 10,0103688 17684
0,0075 0,2 0,075| 165,588 | 255,887 10,01444219 17718
0,0075 0,3 0 1444,03 - - -
0,0075 0,3 10,05| 1788,0 343,97 0,0192563 17863
0,0075 0,3 0,05 | 1159,80| 1284,23 10,0162938 17444

I yjdsd, tjiLbkd sOKr t©OMyjlstd He HHOF wff juddks ¢
fdsyjdd2 ll shkdshdlsjd ds §sHhsddzosh j2 §i
Y steRdetse Oded W f dztsh Ond dMmlsj yjddy dL 11 ftejnumls
BjLIOL BistedtW g ffaiseo Odzdw Htoj HMisOodzj dz 8- 9 dHJ

des?2 f dzsh OHd dMilsj yjdedw, wftejHjdvjdBds2 C0O0C
1

—_

[B6ON0Ojls dzO Mjew oddBOddj tjLCd2 el ¢!
hjdedj ds § czsh OHd offiiddsi usided™in defs] Ifferd I jtood, B daglls) J dzd

78



I jiisded S 14 ¢55@018ce " § ¢
{OLhfHmistes ] dad j , ! Masecd GsHEO0Y B jLsf Ofdshls! M dO

C 1CkOdkzk fesHbd dsj d (sfjtjyds] LOMsjCOd]] oBLHERO &
Edkjdz P Ojlsiw, efdjHmlsed) Yjet Hj®BfW¥ diekzs h O MddzO oL ttOfls

600000
500000
400000
300000
200000
100000

0
0 0,002 0,004 0,006 0,008

SP‘I CT.

tdMm) O8dMddismis! BJiLBGOLBjtedzses st WWdydy dzsO Hj B W Jtese Odzd
sls BJLtsOLdsjtsdztsﬁdzcﬂ"ﬂdztssf‘@weﬁq’llzﬂq’@jsbLJquzhdztsi’ fsHkh Cd

4. Jddvddj HjBfWdekzEndn Mddz 20 HddZOBISE o}
9 kfmdzse dwrn o tsdzdgj ded W

) sdkzkyjdedzr j o' hj sfwOeCqd C HOodzded¥ o 11, GBEMdss d

Hody jdedjd3 MkHdzO, HBdyder Brls! fHteddgvlsr ot oded3O0dedj ftod o
@O Cstefkfm Mmdd.

[dzv syjdSd oddwdd™ HjBIWdkshdn Mdd d0 HddOBdSE Ho dy
o tsdzdzj dead Vv B 'dzRO fiffj tdots[ov j Hejr yd Mdzd s j dz' dg 7 A M jted B destse 5 o3
[Oodzjdzdj © MJjSyYdqwn oLHEN das?2 sz O] tcffa j dv s 5 W
dzd j &5 tc OlpPfstitdazs? R OLOCIlkjtedMmisdSd d&Ocdz O] dz descts § ts Y dzj ¢

okzs hOv 20 Ctstefkzfm Mikzh dO GE+PHEI HEZPéHEo djsded) Cd, ©O»
;]’ ;Sdziz YJ dedats § Y tsopoitsitg dgif dtid te(z® ) 4 S HiJeddsjh dacHy , Md € ydd

10 tedf. 4 d 5 ftjHmlsOodjdr¥ t©jLbkd @' ©OMUjlste HJdzOds
5O $20 otHGSHLEB]" jddjd 6 Itdd ¢@O? 6§ cZdbBtedsd dzo Mistsj Ydzs?2 ¢
dets?2 tsls 3 Hts 15 diBjltetsea. wCttotsfyls! Hody j dzadvw MkHdzO o ¢ O H
MsflsOodv jls 25 Cd/ y ddd 50 Cd&/ y. RL MOodaj ded¥ twjL kd sOIs
HjdfWdekzehdn Mdd L dOudlsj d dts Mdzdy Ojls o jdduddlz ojtlsdS Od
C@ORd ojtlsdCOd dats?2 d Sqddzjos?2 COyCd.

79



l.1. zOBOt®BY, r.

U . ., 0. 1. vkEdkOdddzs, AL ow.
JftejHjdzjddj HJBIWdt

4 9
fddz, ofLddCO d5 ftwd o,

N <

—a—0e3 gennguposanna
—— (23 JEMNPHPOBEHHA

 pEmMndUpoBaHien
€ AEMNGHPOBEHHEM

BepTukanean neperpyaka
2 s 2 et e

: ¢ Eﬂmmna E“OJ’\HbI. rj: . ® ® 5 E 15 2
[nnHa BonHEl, M
a) 6)
E & —e—6e3 qemndupoBanus
: Iauna Egum-n:.l, M]: = w 1
8)
tdi. lddwdd] Hjdf¥deseOddj dO0 HddzOBdCE ol
0) ojtebdCOd dF j fjtejctebLSd o vyjdastej
B) ©OL®BOR ojtldsOd dts?2 SOYSd, o) HJWY

—e—fies pemnduposanis

=

025  AEmnguposaHiém —8— 623 AeMndupoEaHUA

¢ aemndmpoaannen

BepTHKanbHble Neperpys ki

g oo
0.1 B 003
z 002
05 2 o0
B
o = 0
2 q 6 1 12 14 16 2 1 12 1 1
Favna sonkbl, m JLAVHE BONHEL M
a) 6)
45
<
235
E’ 3 —e—0E3 AEMNEHPOEEHHR
T 25
}Z 2 C Aemn¢UpoBaHHEM
]
15
51
EL
0.5 o po
2 4 6 8 10 12 12 16

AnnHa BoAHEI, M

5

tdfm. 5. Jdadwvdd] HidfWdesesOddj &O HddOBSE
0) ojtehdCOd d@ j fjtejcetebL Cd o vyjdastej
B) ©OLKGOR o,jsdsOd ds?2 COuCqd, o) HJWW

St02dzj o0Oydzs Gdjlsdl!, ybkt tjLkzd Ok &St
pdmzjL EujlsO Hjikydt dae@B s T dzOyj dzd™ o jtelsdS Odz d
ftojorhOshdj ojtesdCOd dr j fjtejcetolze Cd o Okt

8C



I jiisded S 14 ¢55@018ce " § ¢
{OLhfHmistes ] dad j , ! Masecd GsHEO0Y B jLsf Ofdshls! M dO

LOsdMdBsmisd s MCstsmisd "sHO wll fsjSk0 ¢20, Hodd dJ

fSEYHSC O S5W0BBD0Y HjEBfYdeksh OUdBY & fesL fiytedy k' L gj ©

CtekL Cqd, fdBddLde dn € LdOyjddvd, dOBd HOjd' & o dhmfr' lsO
ljelsdSOd d j fjtejctekL Cd o vyjdbt] EPMN fesfstydsdod

COod des?2 SOuCqd. lted bkujlsjy HjBIWqukzehdO®-Mdd s OdY ddlskH

Hydedj Isj 3 Bisdg "ej Bfu dsBsdd ) fdd .

1 OC dz& yd dzd J

]l dOmlstswh j2 OBl dMMdzjHse Odyr HJj B Jtckzs M dj HOo dzj ded W
sdSCOdz dzf &3 Hody jdedjd3 11 . 1 OHOYO tjh jdzO BjlbsHBRE € tsdzj ydz
ftotsc tc O BRAANIYSCROSC flic@ Y smMisOdtseaCj LOHOYd Brdz LOHj2Mlsatse O
sBteON j dedetsets Hoady jdedW. t jLEkd IsOIsr dwsHkdteso Oded™w ftej Hls(
fMisd BJLBGOLAjtedzsets S BL ¥ Wdydd degsO H] B W Jcso Odzdw BIs B L Ol
dzd W .

1 SCOL Odzs, ybt bkyjls HjBfYdkzs hdR HOodzj dzgd?2 ©COLT 90l L
GjLEd SO dEHECHOERf GpizgivdzOx o j elsC Oz @ j fjtejctekzL S, O
nd Sddzjets?2 d o jtlsdSOd ds?2 SHOUE dL kddzOs@flds j dzkQis) dg@iisi dz' M O Is
Y Meset dBHj ddtese Oded W fyls O datyotVSffig WO dz! oD 3] Ifjj o jdgtte e dodg, €
fsdzzyj dede” a5 o dzOlskztedzr = dMyfr sOded ™ 7 .

ltcdo jHjd@B lsp tojLlzde O dBseckls B! dMfsd LsoOde o tof
Bstej n sHdsMIsd, &BOdzj o tcj dadetsylsd, EftcOodzv j dsMlsd, Htetsh tsH d d3tsf
or fsdzdzw j 3r 7 Y5 BMdetseo Odede” d3 dzO L OCtsdzi L d3d dzj dedw dzZOMMr o
420§ to d[af gl udd].

fi

s dMsC dgisj 6Ok

[1] Kring D.C. etal. Simulation of maneuvering in waves for a higieed surface effect ship //Proc.

11th International Conference on Fast Sea Transportation, RAZIL1.

[2] Maki K.J. et al. Numerical investigation of the components of aaiterresistance of a surface

effect ship /[Ocean Engineering.2013.1 v . 142 . 13855

[3] Connell B.S. H. et al. Single and mdtbdy surface effect ship simulation forCraft design eva

uation //Proceedings of 11th international conference on fastaesportatiori. 2011.

[4] Eremeyev V.O., Peplin F.S., Tumanin A.V. Mathematical Model of the dynamics of an Air Cus

ion Vehicle with ballonet type skirt on water. Proceliegineering206 (2017) 354359.

[19%9] [ seoddssoady 4. ). | JdEisctHddBddE ©0 ddoiddap <G 4o
[6] Wagner H. Uber die Landung von Seeflugzeugen//Zeitschrift fur Flugtechnik und
Motorluftschiffahrt i 19317 v . 12 21..

[7lWagner H. UyrmdkerGIS¢iotCvorga@nge an del/ZAMDD dourhdl 2 che von Fl ¢ssigke

of Applied Mathematics and Mechanics/ Zeitschrift fer Angewa
19320 v . il 4.7 u.193215.
[8] vlzdsOded dz ¢ . 1 ., z0OBOttse 1. 1. JibBHdCO ydmdzj dedetsets ostsH j dzd tets @

ORWdBdldese s fMkzH deEH EEE jo tfn Hel BAEE2d3 St OY Hj dzd j d3 B Odzdztsdzj Isdesé s Isd {f ¢
HiSC dzXHfig o H 2 dgOtesH dets?2 S tsde jtoj dzyd d 5 -2c0dlitets O sudjCigisdvds teg' | Htcs Qo d OMO
56, 2014 89MEOiu2 0208 .

DETERMINATION OF DAM PING FORCES
OF AIR CUSHION VEHIC LES
IN VERTICA L MOTION

V.V. Shabarov, D.T. Chekmarev, A.V. Tumanin, F.S. Peplin

Key words:Air cushion vehicle, ACV, Surface Effect Ship, SES, Computational Fjuid D
namics, CFD, damping, air cushion, pressure patch.

81



1.

l. zOBOEKtse, r.svs. vYjediOtejo, o¢.1. vEd30dzddz, A. .

[fejrjdjdd] HjdfWdekshdn Mmdd, oL ddSos i fid o}

The present paper deals with damping pressasssciated with vertical motions of air ¢tus

ion vehicles. A damping pressure is defined as a difference between an actual air cushion
pressure of a vehicle in a vertical metion and
lated by a simple mass balanlaw. The paper presents the problem statement and the sim

lation results. It is demonstrated that taking into account this kind of forces leads t® signif

cant decrease in heave and pitch as well as vertical accelerations in head sea conditions.
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IMPROVEMENT OF THE S TATISTICAL SUPPORT SYSTEM
OF GOVERNMENT MANAGE MENT BODIES AS ATOOL
TO INCREASE ECONOMIC SECURITY IN THE TERR ITORY

S.V.Badryekin, E.D. Rudikova

Key words:economic security, statistics, official statistical informatigumlity of information.

The object of the study is statistical information provided by the Federal Service of State Statistics
and its territorial bodies, as well as its role in ensuring economic security at the regional level. A
comprehensive analysis thie formation and processing of statistical information by the regional
bodies of the Federal State Statistics Service has been carried out. The analysis reveals the main
problematic issues that arise when collecting, processing and using statisticalatiém. The
problematic moments are systematized into four groups depending on the reasons for their occu
rence: problems related to the neabmission or provision of inauthentic information ey r
spondents on statistical fees; problems related to incbimguiries of statistical observation tho

ies; problems associated with the occurrence of errors during the processing of information and
its interpretation; problems associated with information threats: leakage and violation of the i
tegrity and availabity of information, computer viruses, expert errors, user errors, failure of the
technical system for collecting and processing information as a result of hacker attacks. The main
measures to neutralize threats caused by inaccuracies and inadequateafiaficial statistical
information were developed and integrated into the scheme for prsblemg groups. The oo

clusion is made about the direct influence of the reliability and timeliness of statistical daa on d
cisionrmaking by state authoritiend the state of economic security of the territory.
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FEATURES AND BENEFIT S OF USING
THE ACTIVITY BASED C OSTING METHOD

Y.Y. Karaleu, Y.A. Myshkovets

Key words: expenses management accountingbsorption costing, overheads, Activity
Based Costing

The authors of the article examiAetivity Based Costing (ABC) methpahich is one of the
alternative methods for calculating the cost in management accounting. The prerequisites for
the origin and development of the method, its essence and features are analyzed)-some a
vantages and disadvantages are evaluated. On dise &f hypotheticabxample benefits of
applying Activity Based Costing in contemporary conditions are illustrated. Sommn-reco
mendations on the organisation, effective implementation and use of the rasthgigen.
Recommendations are given how to impleraedtuse effectively the Activity Based Costing
method.
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Staff travel is one of the sides of the economic activity of any organizatarding the one

engaged in transportation. There are situations when clear legal regulation is not defined in

normative acts, or there is a contradiction with the provisions of Chapter 23 of the Russian
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cle deals with some problems concerning travel expenses reimbursement, which law enfor

ers face.
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The article analyzes the necessity of using {siged water transport to increase the
transport accessibility for the population of the Russian Federation. The issue of sngsidizi
passenger river transportations in modern conditions is considered.
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The article deals with the technical and technological approach to the organization-of mu
timodal transportation of higlvalue cargoes with the participation of inland water transport
(IWT). A methodology is given that allows to calculate the parameteesnuging the
transport and nottransport effects as a result of participation of key integrating links in the
ferry transport logistics system (FTLS).
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METHODOLOGICAL ASPEC T OF THE ANALYSIS
OF TENDENCIES OF THE DEVELOPMENT

OF THE TRANSPORT COMPLEX OF THE REGION
(USING THE EXAMPLE O F PERM REGION)

P.V. ZadrovskyO.N. Frolova

Key words:methodology of the analysis of tendencies, transport complex of the regen, for
cast of indicators by means of transport.

In the article the methodological aspect of the analysis of tendencies of the development of a
transportcomplex of the region is developed, forecast calculations of indicators of activities
of means of transport on analitic functions of trends and the choice of forecast values using
the theory of mathematical expectation are given. The conclusion on thesianakults of

the need of the balanced development of all means of transport for a regional transport co
plex is given.
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PROFESSIONAL PORTRAIT OF A FORWARDER
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In the article the main requirements for forwarders and basic skills which are necessary for
specialists working in this field and those who use their services are given.
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MODERN THEORETICAL A ND PRACTICAL TRENDS
OF INNOVATIVE ACTIVI TY IN THE TRANSPORT
AND LOGISTIC SPHERE

N.V. Mordovchenkoy A.A. Sirotkin

Key words:innovative activity; transport and logistic sphere.

The evaluation method of transport and logistic projects including the evaluation criteria
meeting the requirements to the results of innovative development of the transpart and |
gistic sphere is devab@d. The role of the infrastructure in the innovative development of the
transport and logistic sphere is considered. The Russian and foreign practice in rail freight
transportation as a segment of the transport and logistic sphere is presented.
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—r = A (KO, Up (/)@ @(te) =17 j 1 d ded U O™ BO B Y

s delsdzr | BOLGS b PRKIBIOB | B3OS ud ME 5§ &> dH Odzd
s dzdzO" ROt dyO) GftjHjdvslsMw or Oy j dad W &g

MAX(t) = Z(DAP®,  K,.() =Z(K,,IT(t), (7)
CHEpiHdMY j td sdzdzOv O Istcdy0O o jCltstcO
Kpp = M(AP®) — AP ) (AP — aﬁt‘f?')T.

[ dzv oL dzd ydesects 9adHO BOdzj atc® MEH O disy dzts
EftcOo dzv j issMis kO fntzdidigPte, vPEJ KROdzj ot bkMOOdzso d o
yjMmej uyOMmbsdr 2 fcCOLOLjdj?2 EfteOodvj BERisd i
kjtedMmisdSd IS dsdy dadv yj dzste® d tOHJEMO- ydielk
AsYHjdedd Mkzudesds L S dr { tosdaf o BH tc QOdgis faizEzdls df tsd
dzv Is ‘tsfip'e dztsdzj dzgdv EZftcQoadzwes h dn oL Hj2fisad?2 ls H
B dlsdzr | R OOSIsjtcfsts dd®ls ¢ drfs dzfs Q2 OMM ME
CoteHddzOl ftesdzdea ©, CkZteMO MEzHdO d jddkdjzc dzsa s
flse j dedets?2 o j dzd y d dz" EftcOodzv j Bsfylsd d BjL B OMmds
ftoj HZOCOj MY ©OMMBOItedo Ols! dsteBdtetss Odzdzlz s  fte

T
=J |:.F[£'.P};f[ﬂX(T)Q(T)&XT(T)-I-Q(T)(T[T)z]dt dAP, 8)

GHJ
FP)i Of edtstedz” 2 L OSCtsdz teOMY ted HJ dzj dzed wgPje j tetsW Is dzts iy Is
WitsB d&zOfmls! otsL disgiylzr = L dzOyJ dzd 2
QUiHJOGsdzOdz' dzOW dzj tslste yOlIs j dz' dets tspgU; H j dzj dzdzO W
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I jiisded S 14 ¢55@018ce " § ¢
{ OL WVjSIE MY dzz OB 5 SOy stelsO, MkHsosyHjdkdj J BjLS{ OMdshlks:

qQi dzj stedyOlsj & dzOY ¥ kdC udv o MO ©¢ dd ded " tol dzv

JEHj B Mudlols: , ypK)ifsts® &G imed J sls¢ dsd Y tkdv
L OHOdpde’jH j ZOF dzj ko jddudeOjl twdmS (8). LOCdd SBLOL 5

Q;(7) = 0,mpm |AX;(T)| < A;, q(z) = 0,1pm |5(7)| < &, -

{jLEd 5O OdzOzdL O kO dv j &sfmisd d MmkH dzO

[ dztsj M j ded v Ouz@ez@UP LY tcOo v joBtMl ¢ O & isded yJj Milso j dzdz’ =
COLOjdzj?2 EZftOodw jdsMmisd B &ZzO t©OL OB ®PO&ZO MisOldMmisdyj MEC
dzd L s OdMatat deGcd dzisal dflagdiidzd” MEH O o cEttodL sdzsOdz! dets?2  dzs €
fose jBQiEyjlsT HdY MezHzRS&E.Jf O ¢l cdeéts

Il COyjmlseaj MozEyo2dyr 7 § OttOd Istcts apnda,,dz0 tOMMBOIsSted o Odzd fr
Wp Wy G Isd MdzzyO22 dz" § o § dzd wia] dz'O o ff fpaff 13O dizffdiz: e DM@ docolety dzj
dzr B8 5 Qo desBj ez Bz L OC sdzz o | toc sKUqfiasthMMsH{S ® ddzls j to OdzOR
0i20%)5ls twOMYjlsdzr 7 LdOyjdd?2. 1M chsOdsd j §0O0dkjlster d ¢
LWWdydjdels™ dssH§ dzd te O fijdhdidtdsd eojO jlsdiEf v of) 9 ctatpfOdiats) dzd d .

fibsHBdR MisOlsdmisdud fifS] sezs tslis Pdetfogd Oged i)Y ydteSzdzvyydd
HdzW  B30dzj 96O Hody jdedY MEzudO 5 GOHDEMBE detfdstodes? IstcOj S L
ydmdzy testeEstsOH Oddas@ dzd dzj 2 dzsds Oz stedifdsy kY tcOo dzj dedw tolz
B dzd fttso jHjdo Oy y@) @zgL stcOj Clsstsd?2 d BtejHjdzj d& ¢
fMsdz’ § FROLOCIjtedMmisdSd IS dsdjdd?2 WYOoLtssrrn CtttHddOls d&sH
sf stedz .

10 tIdmftedeo jrHjdr bttOjClstedd ydeSkzdmyd?2 MEzHdd HdaYy st
Myd  fMdzz Y O2 dz" Gy e4@O lggmelz/1839  I{di=1 4,8 lamy=1 1639
sy lsts MisMisOodzv jls 10% s tOMyjlsdes? Htedmtsj Hddzj dedats? &ZOMMr .

Y [M]

500

P~ X ]
1000 H H
-500 0 500 1000
tdfm. 1. vwLojliktstedd ydtskzdvyd?

10 tdfh. 2 ftede j HQH tc =fidsds@UedBBOO Ws dad®- tOMY tej H § dzj dzed v o §
detsfilsd ©OHdqEMO ydeCbdYydd §tod Gsugudzdeise Odedd Mdzzyo22 dz' -
Wy PTer) SOUjMboj OfftesSMdBOYdd cdMEBcEORE o' BiOdz L OF 5 dz
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l.1v. JlddtsetOutse, 1 .]. RoOdsemMiéd2, r1.¢. | totfj dse
¢dZOdqu o dzd W dzd W fr]dzlzuaﬂmzflﬂqtﬂ]’@mdggdgﬂdrm filz HBAZQ. 5§ O ) dzats

i f(Rc) [6/p]
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tdf. 2. 1dfbtscttOoBB3O d OfftstihndBOoydy oMyt

lted OdzOdzdL j HodYJ dedyf sShiidalasR0 IsttaO j 1S GsHs@edifatfts 2 to j
sjtej M BOSC M BOdZ cdelzr@ & IgOiziddgddad v sz dzwv , IsHej B 2§ d3f
ZO d20 sfsttds? IsttOj SChstedd, ke dkzO C[8.tcmOtgid-zf dztso
orhjddd &OCMHdBOd d' » L dzOUj dzd I desZONE Y t§ § tdsf dzp
ddv ELSCtets ftosdzdoa ®© MuydloOojlsmvyw tfOoMmds2. 1 Mis
sf Ofmdes?2 MdlskzOydd.

10 (dpdeI s delcdzOV d toj Odz? dzO et ®BOD syt f ff j de
SlsCdztsdzf dzd ¥ tlkzdzv dzO 1 5~ (isdOj G ly e @S s d f df
Cd MEHdO © LOsadmMddisMmisd s ddzsjtco OdzO wh dBSCd
ftesyj dzlsOr) .
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tdm. 3. vtOjSltstedw MmkH dzO
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tdf. 4. 1jttjSCZOHCO tkdy &O fstkds? d jod ds?2 keojslhk

K%
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{dH. (dmS s fesyjdso ddsjte0dd Mezyo2d 7 0Ok stso

1 &i3j e
[ dzv  d dzdzt MlsteOydd OdzOdzdL © o dzdw dgdWw MzzyO2dzr 7 f O O3] Isteso
(s d f@ s ercEzis@O M Bslsedd3 § tesils 5t jf wdpiEg a0 Hisc@iswfjulg @) ¢ 2
shde@ g {Bcdss 52 M tstetlfips S HigdiPDdj dzpdvtc Intiz dzatzaDe o
odMmddsMmisd EdikzyO&das Ydeddgdydididzj dedztsc s Esdi3j dals©O ddzj eydd o
VicOodgj dzdw EZedzsotsets Hody jdedW MEHAO §todsddy J dedzts iBtsy dzts 1

dw, K,w,+Ky+Ksb

ar I+ A w;(0) =0
4
- Y= Y(0)=0 9

GHJ, M dRiFdz®86658f) d, KE=3852Is i’ K 4= 1 73921s s’
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l.1v. JlddtsetOutse, 1 .]. RoOdsemMiéd2, r1.¢. | totfj dse
¢dZOdqu o dzd W dzd W fr]dzlzuaﬂmzflﬂqtﬂ]’@m&vmdgﬂdrm filz HBAZQ. 5§ O ) dzats

VG dztso OW TS € s figls Pintizch dAPs fls W dzdzts B U & I5< 6z ded d
dzv s Isfqw tejh jdzdjd3 EtcOodzjded?2 (9) d BftejHJdzvs s

K K:8
w,() = w, (1 — eXat/UstaD), w,, = — 2t Re%
p K&J
Jo+ A, o AR
T[t):w}_c(t—k Km (ekwﬂ(_}p+ 1_1)) (10)
sdzjHizjls Blsdkjilsdls: , Ybsts Efpls @bglzp dp OO fifef Is £ zts

Mts§ 1 J dzjtadss cas O  dodz) HOUMUAS ddr frtd .03 @jc./

[ 15C dzts dzj dzd ¥ b (s BBt M€ & 6O MEzH dz0 Sl &Y Stodz |
Sdﬁjg%tsfnlsd s 1) daz M OXdlas @ \pop g dafduaEd2 dets a3 § ted B dzd ¥ § ded
9 9 HJ

Kut K tA . - Kty A
Aw,(t) = wye To — —j, AY(t) = w,, (I—a (eXut/Uctd)) _ 1) —teTo )—f
) [ -’rﬂ ) Kﬁd .!ﬂ
q, Mo jilsihlss j dadzts
EutK tay;

Jo gKat/Us+A0) Bt Oaj
Ty [t) Wy, e Jo T ‘-P(t} Wy K, [: wrHe T — 1:} —tels T

.;a J’ﬂ a

10 td8 ftojHmisa)ddiasls ustg isj ded o fudsjfblf-sdzsy j
Y02 dz®j dzd GO0 MY toj H j dzj dzO t©Oo dztso j[ORW OdY, o  ( d

Gﬂj = 0,2}01”'\,""5

O, [1/c]. o, [rpan]
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{dBus | koksets?2 mMCstshisd d zcdkd SkEho

Il T oaBHT
roedy)ddedy MeHdzO LOosdMmdls s Bd htsets ydmdzo

fted dzd i3OIs! Mz yO2dzr § L deOyddedw . 1 dzv 4 tcOo dzj dzq
ftesAtSHO kL Cdn ftosddotse dzgj SBASHJ®BES OdzOdzd L d et
lodHlk MmMhzsy dsects d daj dzddzj 2?2 desets " OLOCISj B8O L 09 (
RO s MzEypPbiksd P@ZOEREL R OLOCkjtedfisdS muodyc
ftsd Ltso Oded j &3 MisOldMisdui MEdn dBOIJ BOISdUJ ME dn
BsHjd d jY fsScteOBBROY toj OddL Oydw. 1 SOoyjf
dfmfsdz' L so Ols! o j dzd uddztf ety M§ Pdzd g dzlz [ AUy ¢ s
oBLHj2Msoadwdy i3y dets Mddzisj L Jtetse Ols' i ilsd 30 dz’ dzr
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I jflsded S 14 ¢55@01Bcar § 2fM¢
{ OL WVjSIE MY dzz OB 5 SOy stelsO, MkHsosyHjdkdj J BjLS{ OMdshlks:

1 tod dzts Y J dedss.tc © dzd3dzO W e HOREZOQRH A O L
clear all,clc, format long
Npl =menu(' vteOj SIststedd’' , ' Npl =1, 1 tcOdzj 8tcB)stels' , ' Npl =2, [ j9or 2 Bt
% ) Ot OB Ists"

9gz=9.81; %womitstejddj ftodlswyjddw 3 Jd3dzd 1 J dgdzd [ &3/ c 2]
ro=1/9gz; %l dzslsdesfmils! BOMMr dBteMEB2 oBH' Ism* M2/ &34
Rc=6378245; %t Ondkf 1 j d&gdzd

% 1 OteOd3j Stor Mzndzssdf 0 "I sdect

Lm=114; %y Hdzddd fmMkzHdkO0 &OC fd BZOd dow &

L=110; 9% Hdd dz® jfiplf j adle® J&Jzxia is O s o3

Lr=56; %{ OmMMsswdedjy HB tolzdzw

B=13.2; %zdtwddd mMizhdO o

T = 3.6; %[MOHSO

Ayc=Lm*T; %u mMdztse dzOW { dztsh OH !
Cb=0.6; %stsi WWdydjdds. sBM j2 f tSczdesls®
W=Cb*L*T*B; %l sHisdL Bj " j ded §

mc=W*ro; %f OmMMO fmkH dzO

Sm=pi *L*T/ 4; % dztsh OH!' 5 BBdHjdz® (dfftesCMddBOydwy. < dzdzdf MsdH A
bm=Sm/ Ayc; %stst WW¥ dydj dzls § sczdzesls™ f dztsh OHd 5 d3dHj dz
fi=Cb/bm;, % sti1W¥WWdydjdds f tsdzdetsls”

Scp=L*T*(1.36+1 13*Cb*B/T) %) dzsh OH' fMdssyd dedets? Y s jten dzsMisd
rz=0.25; [ lsdesmdlsj dz' dzg tGOHdIZfU ddzj tydd
Jzz=mc*rz"2*L"2; %Itsd34dzls ddzi cydd
Dr=2.5; %r JOd3d Iste telzdzv o3

Sr=8.1 %) dztsh OH! twkdv d BkEHjwfismMsO o Mtk o

l amr =Dr ~2/ Sr; %f sdesmdlsj dz' detsj EZHdzddzj dedj  j O telzdzw
my=2*pi*lamr/ (2+] amr); %L tOHdjdels §tsjtcj ydes?2 fmddz
psr=0.3*Cb; %s IS{WWq'quszls fsfksdsets §slstsC O
Tpr=28; Wltejdkw -B6BFB&PHIMHI tkdv (

%l OO Ists’ o d dzls O

vm=5.25; %l 0 mMiHGewsizls' d/ M

nv=3.5; ydhdzt GBGitclste oaddidsO o MjSkdnkz

c

Tx=7.74; %u“"cE0O Ctoj BPdetsets oaddzlsO Isin* ( M/ tsB)
Kv=0.8; %stsi1 %¥. MmMtfteslsdodzj dzgdv o d dzls©
Tvm=Tx*nv*2-Kv * vm* nv ; %f O¢C Md @30 dz! dzOW" IsWwWc O oddidsO Isf
sigcr=0.98;
Cxo=2*Tvm/(ro*vm2*sigcrrAyc) ; %s ts1 W W d y d j fddisY tdasls dso dzjo dzd v
if Cx0>=0.075

Cx0=0.035;end
Cybom=0.441.73*(1-Cb)*T/B; Cyomom=0.48*(1-Cb)*T/B;
Cmbomom=0.08.42*Cb*T/B;
k66r=(1.031.76*B/L)*2*T/B;
k11r=(0.465*B/L-0.028)*2*T/B;
k22r=(1-0.5*B/L)*2*T/B;
Jzp=Jzz*(1+k66r);
m1l=mc*(1+k11r);m22=mc*(1+k22r
Cyb4=0.047;m40=0.0252;
Cxrd=1.12; sig=0.962;
%t Offud s HddZ2OBRBdUud MSdr S1 ¥ W dydd delstse
Ap=sig*T*L; D=L*sig*ro*W; M26¢=0.1*Cb*B*(m22-mc)/D;
Ap=sig*L*T; 126=-M26c*ro*L"2*Ap/2;
%t OfMydls edzO PSx Hd&v Cx
Pc 1.0e+08*0.486116762218132.841218573445878,6.918609896)553, ...
-8.984495567954255,6.56226358784518356086980771564,0.414811091737741];
Xsig=[sig"6;sig"5;sig"4;sig"3;sig"2;sig;1]; PSx=Pc*Xsig;
%t OMmL sk W dy.ChaEOymCyb2
dTL=T/L;dLB=L/B;
Cmom=(0.739+8.7*dTL)*(1.611*sig"2.873*sig+1.33);
a2b=1667*dTL"2-11.92*dTL+0.06;



1.

1. lddescteOHtse, 1 .1. RoOdsoemSd2, 1. ¢.

1 B s dzts o

O ZOdZdL o dzdw dzd W ) dzlz Y QRQE oY o Cotaieddj disteciide’  fipfz HBAEA 5§ O fi) dzts
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b2b=261.1*dTL"2+213.6*dT-2.468;
a3b=0.2392*{i"20.4009*fi+0.1815;
b3b=0.4033*i"20.6965*fi+0.3263,;
ab=1.5*sig+0.985; bb=2000*sig*3894*sig+1901;
U=ab*dLB+bb; BB=a2b*U+b2b;
Cyb=a3b*BB+b3b;
%t OMmE sk W Gybb (C2)
a3bb=dTL"2+0.85*dTL+0.0311; b3bb55*dTL"2+7.85*dTL+0.124;
albb=54.46*i59.43; b1bb=31.44*ii+46.8; Ub=albb*sig+blbb;
a2bb=0.005*Ub”"20.015*Ub+0.81; b2bb=0.03*Ub”R.89*Ub+3.76;
Bbb=a2bb*dLB+b2bb;
Cyb2=a3bb*Bbb+b3bb;
%t Oy s € s+ it m2s,dey dzls ts o
am=0.1317*dTL"2+0.05358*dTL+0.000181;
bm=2.361*dTL"2+0.8653*dTL0.000161;
am1=31.269.0146%*exp(0.066947*dLB);
bm1=8.6245*exp(0.071419*dLB31.26;
am2=(exp(8.20939*i)*0.0007728.873)*0.001;
bm2=(exp(7.47893*i)*0.004404+5.709)*0.01,;
Um=(am1*sig+bm1)/(g-1.029);
m3=am2*Um+bm2;
Uo=-210*sig"2+422.9*sig07.2; SIGf=12*i"28.8*i-0.64;
U=Uo+SIGf; SIGu=1.3*U+7.8;
SIGv0=0.02333*dLB"20.045*dLB+1.187; SIG=SIGvo+SIGu;
ml=am*SIG+bm; m240g(1.023*sig)/(11.6*sigd.29);
% Oy O dzk filgtizs o o W
n=nv;vx=0;vy=0;z=0;;0mz=0; fic=0;0mr=0;
v=sqrt(vx"2+vy”2); x=0;y=0;xt=0;yt=0;Vc=[vx;vy];
Mmc=[cos(fic);sin(fic);

sin(fic),cos(fic)];
Vm=Mmc*Vc; Xkk=[x;y];
if v>0;
bet=asin(vy/v); else bet=0;end
t=0;dt=0.05;Tc=800;Tr=50;n=nv;dy=0;
% § 6dMmisted izt SBFOYJ™
bt=[];bv=[];bbet=[];0omz=[];bdy=[]; bx=[];by=[];bxt=[];0oyt=[];
%t dMzdes S | BtedL sdalsOdzt dets?2 f dzts € sMlsd
aln=0.002/57.3pb=30000xg=10;Rc=6378245;Tk=0;
xgz=Rc*sin(Db/R¢):-dxg:0;yr=(-Rctsqri{Rc*2-xgz."2)); xn=xgz, ycn=tanaln)*xn;
TpIReg=0;j=0;strColorG1="k";strColorG2="'k";d TplGr=10; TplGr=0;j0=1;
clf,hold on
if Npl==1
axis([100 65020 500]); dyt=65/28; end
if Npl==2
axis([100 650500 20]); dyt=65/28; end
if Npl==3
axis([0 2500-20 2500]); end
n=nv;Tcm=35;dTr=35;
plot(xn,ycn,xn,yr),xlabelfs tc © j ¢ I8tz 18 Ifixdze & dglyrid
%e Ul ft5 ote] BB dzd
while t<=Tc
bt=[bt;t];bv=[bv;v];bbet=[bbet;bet];bomz=[bomz;omz];bdy=[bdy;dpk=[bx;x]; by=[by;y];
Cy=0.5*Cyb*sin(2*bet)*cos(bet)+(Cyb2*sin(bet)*2+Cyb4*sin(bet)"4)*sign(bet);
Cx=-0.075sin((pi-asin(Cx0/0.075))*(1abs(bet)/PSx));
Cmb=m1l*sin(2*bet)+m2*sin(bet)+m3*sin(2*bet)*3+sign(bet)*m4o*sin(2*bet)"6;
dTdvx=m11*vx; dTdvy=m22*vy+I26*omz;
%R dzj 6y d hdpddgts i3] dals '
Fxi=omz*dTdvy; Fyi=omz*dTdvx; Mzi=vx*dTdvy+vy*dTdvx;
Tv=Tx*n"2-Kv *v*n; %uddO kwved odddsO ftd n

SBBtslsOn
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% ¢dzetstedlsds 4o $dzOHCJ tc Iz dzw
if Npl==1Npl==2
if t>=Tr
dy=dyt*(t-Tr);
if abs(dy)>=30
dy=30%*sign(dy);end end end
if Npl==3
if t>=Tr&t<Tr+50
dyt=65/28;dy=dyt*(tTr);
if (dy)>=10
dy=10;end end
if t>=(Tr+50)&t<=450
dyt=-65/28;dy=10+dyt*({Tr-50);
if (dy)<=-10
dy=-10; end end
if t>450&t<=550
dyt=65/28; dy=10+dyt*(+-450);
if (dy)>=14
dy=14; end end
if t>550&t<=600
dyt=-65/28;
dy=14+dyt*(¢550);
if (dy)<=15.5
dy=15.5; end end
if t>=600&t<=700
dyt=-65/28; dy=15.5+dyt*(t600);
if (dy)<=7.1
dy=7.1; end end
if 700
dy=-200*(bet+omr)*57.3;
if abs(dy)>=30
dy=30*sign(dy); end end end
dy=dy/57.3;
Y%u ddzr d Bsdj dsr s tekzdvw
if v>0;
bet=asin(vy/v); else bet=0; end
aly=dy-(bet+omr);VLR=v"2+(omz*Lr)"2; VL=(v"2+(omz*L)"2);
if v>0;
OMb=omz*L/sqrt(VL); omr=omz*Lr/sqrt(VLR);om=omz*L/sqrt(VLR);
else OMb=0;omr=0; end
if abs(OMb)>=1
OMb=1*sign(OMb); end
betk=bet+omr/2;
%l dHtetsH OB U MEd) Mdd" d dtsdj dls’
% Is tolzdzw
Fxr=Cxrd*ro*Sr*aly"2*VLR/2; Fyr=my*(1-(1-betk)*psr)*2*ro*Sr*aly*VLR/2;
Mzr=-Fyr*Lr;
%1€ stef 2MO
Xg=-Cx*(1-OMb"2)*ro*Scp*VL/2;
Yg=(-Cy*(1-OMb”"2)Cybom*OMb*abs(bet)+Cyomom*OMb*abs(OMb))*ro*Ap*VL/2;
Mzg=(Cmb*v"2Cmom*OMb*VL)*ro*Ap*L/2;
%t § L HdeilzIs Mdf f'd3ts d3g dels *
Fx=Fxi-Fxr-Xg; Fy=Fyi+FyrYg; Mz=Mzi+Mzr+Mzg;
fic=fictomz*fit*dt; fiv=fic -bet;%s k tiffi§ stctsmls d
if abs(fic)>=2*pi
Tpr=t-Tr; break end
Mmc=[cos(fic);sin(fic);
sin(fic),cos(fic)];
Vm=Mmc*Vc; Xkk=Xkk+Vm*dt;x=Xkk(1);y =Xkk(2); xt=Vm(1);yt=Vm(2);
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O dzOdzd L o dzd W ded v fydzkz y OR2QE" A tdf Optaddy | disttcide!  friglz HBAZQ. 5 O ) dzts

vx=vx+Fx*dt/m11;vy=vy+Fy*dt/m22;v=sqrt(vx"2+vy"2);Vc=[vx;vy], omz=omz+Mz*dt/Jzp;
if t>=Tpl Reg % tJjcedmsteOydw o Ijdfj 1 ¢y
pMsg3=1; TplIReg=TpIRegrl; j=j+1; vT(j)=t; vXk(j)=Xkk(1); vYK(j)=Xkk(2);
i f t>=Tpl G dSCBHBHM ftotstejydoOdedj o3
if dt==0.05,dTplGr=1;end
TpIGr=TplGr+dTpIGr;

if j>1

if t>=Tk+1,strColorG2="r";end
plot ([vXk(jOo) vXk(j)].,[vYk(jO) vYk(j)].strcColo

title([T-tc OL o tstEMREr(tTr)]),drawnow

j0=j; end end end
t=t+dt; end, clf,hold off
plot(bt, bdy*57.3,'r"),
set(gca,'FontName', Times New Roman Cyr','FontSize',14)
x|l abel ("1 jtej CdZOHCO tkdzw (GcttOH) slIs otej d3jdzed (c) '
grid,pause
plot( bxby),
set(gca,'FontName','Times New Roman Cyr','FontSize',14)
xlabel(s tc O § ¢ Itk &)fzO
grid,pause
plot( bt,bbet*57.3)
set(gca,'FontName','Times New Roman Cyr','FontSize',14)
x|l abel ("vetsdz Hi6j2W¥ O bet (GttOH) sIs otej d3j dzd ( M) '
grid,pause
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THE RANDOM PARAMETER S INFLUENCE ANALYSIS
ON THE VESSEL MANOEU VRABILITY AND SAFETY

V.N. Vinogradov, NV. lvanovsky,D.A. Novoselov

Key words:navigation safety, risk estimation, the marine vessel mathematical model, aut
matic control.

The article deals with random parameters influence on the vessel ,such as the attached water
masses, thinertia moment, the vessel draught and others ; the influence on the mation tr
jectory, the vessel manoeuvrability and safety is meant. The article also presents a universal
safety criterion that can be used in any vessel manoeuvering operation aralgaltiin

the narrowness passage.
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{ OL WjGdE M dzk @lsOiylE'e & st Odzf sels O, MizH lssls>|Hszq’J d BjLtsfOMdshls:

4lsOl! v f sfisky qeBEROBE ) HOC yd ¥

urs 656.62.052. 4

.5, YE6ggdid vl g
603695, 61 dy ded?2 1 BocEBHS kdz. 1 jMsjtetse O,

Vit RrRIrvel R frovtlrdpueud rJc touyruvd
ITJRYRY T RLUOGIRYESLdEr sR
gor 1 troyrd4d Affud

S zs yj o' jOdgepLO, 1 ClfugitisHO, H d dzO i3 AUQ B)O Ol | tf tefskoR © S d ,

MEHO tj ydsets W dsko.

]l HOdzdzts?2 MlsOls: | twOMidesistej dz o s to ©Ofip toPiMfigddz’ 1M ffdeOdzd ¥ RBj IssHO HEsEC
¢t difsd Lz &sets Hdzv  desjedgdHaiiodOiRe nQuipMsdieded e Oy g Is ©

Hse tj ydzsets WdzslsO fted Mdzj Hso Odedd o EffgkEseodwi B zSsotsH! W . T
mMisd f tod dgjj dzjsde®™¥ Hdzv toj ydz' = MEHe. 10 BQPLj of f sdzdzj dedetsc 5 O dzO dzc
sts@ ftoj Hd&ZOEOjIsw dMfsd L s90Ols! &BilssH' slsjuifmlsejdzde' 7 Oolstiois:
dzj  sMtej Hilse j dzdzs Hdzv MEHBe toj ydesets Y dzssO® d bkyjbtd S tsdste]lsd

C ¢y dzz AjkGiuscpw Mgy " O-dgtiets § & PO Oded v fZOGAL sjtedL 2] Isfyw
9 j dgdgr 3 tslsdzd yd ztlz@ls © P d sisdimiEdHftce] yde' » MEHsO, OSC d Bl 1 ¢
BesteMédns MEHtse. sodhMskzSlsdeods j Mt j ddesMmisd MEHtse Mmd3j M Od
Emf jh dets tsfkh jmMsodvis! w©OBBlkE $OC o tjydsr » Effdzseodwihn, 50O
MowLOdO M 1 CMf dzzOOyd F2 kMmdasd MEH g dz8 dzftsh Muzj de€zis © tsMtse j
dksMmls! tOBBISr MEHte Hftdddlsjd dts EMekgksdv jlshvy ftshistWw dac
dzd¥ <cOBOtcdlstss o deseo! Misteswh drfmw MkHtse ] ydasets WhzslksO. 1 G
BjLEfOMdzsets L OJOMO otH' ftsH Hdedh dedsls jHdzvdzlzasls dr fMmEHtse ftod
OClzOdz desmsitsif @alaiz@s hdd n dAf st - EOfgsEEs L Of OMO otsH' f tsH
Cdazj &3 MEzHdzO wodzw jlsfqw o j dzduddzO HddzOdBd yj MEBs2 fesmMOHS .

]l dOfglsswh jj otej W HdAzw tSftejHjdzidd HJddZOBd Y MEs2 o
teOL dzd ydzr § B stsSHT toQ Ldmi® sdigls Ofizdar @ tc EsHsji>udefidsd Oo lsstc O d3d .
fMzi Hdzj j otcj BB O BsteMSdn MEHOR HeMisOKsyds hdtestts] f
sste@teteOMMO [ 1] . Cltsls dij IssH w©WOMYUjlsO o pezdydde HJ dzOBd UJ
tcjdedj 1 0dzZsd2MmMEtsets [ dzs2 HO. [ il d 0k gl s?2 sftcj Hj dzd
ftesMOHCd MkHtse HMzW HoHg dz o tsa dztizfy 2k OIS C®O prMdy 7 HEk
(slSterisr j G n @OEOjls dMfsd LsoOls! o' tcOy j dzd § :

o = UV?/ 100 1),

j &zduddzO0 HJdZOBduj MEts2 fesMOHEd MEHdO (&) ;
duydj dedsts g sdzdztBfs P j dzed v Mz H dzO;
vicS stesfils!: MEzHdzO Gldasfdlsj dz dats RBOMf etsHT (kL dz ) .

5o
I
te d d3
¢ s
Is 4
Is §

j 2

sl WWdydjdds tseh j2 f§oddsksr of ydhdyjkshy s ¥stdkdj:
O A L*b*T ),

CGHJIC U WWdydd dzls tsBM j2  SdzdeslsT
i LBiMidedd MEHEZO dEO HOdzdzk® ©MOHCE MEH O
EHdzO ( &) ;
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[.5. Yktdd
ltodgj dzj dzd § OBEOHEMO Hdzw ©OMYJIsO o ddydd HJ ZOBJ U M

bih dted 2@ fMkH dzO ( &B) ;
TisMOHS O fkHdO ( &) .

[ dzv TMlsj Mdej deder = o tsH (S OdZOdztse ) 1 OtctetsMf f toj H
odJdzduddz HddzOdBBd yud MEts?2 HtetsMOHCJ:
ous = VA /50 3).

] COdOkOR d ©® kLSRR WOtLes OljtOn fj ulsdsdj 1§t
femMtsds WMEsEz@sh jddi MNjuydddY ttkzhdd ¢0dkOodkzO ¢
fsHotSH A2 YOMls dzOL sB Pk 5O ¢ iyl W @Aaftas/ gy tslzisHsjdsRd v to Iz fi
dzO dB). (

Bf=bT/BH 4)

G HIji M d to dielOntdaDdz0 dzP ,
1 T 6 dzlz B @220 &z .

Koy PpHmHeHT 2arpoMoKIeHHS pycaa KaHaJIa
(Blockage factor in canal)

IIImpaHa cyaHa - b

Ocagra-T

Tayomaa kagata - H

IIlapEHEaA pycjda KaHagda - B ‘

bxT
Bx H

tdmsli ¥ dydjdls LOCEEEEYH, ddY tkhdd ¢ Ood

( Mdzd dL e jMlsder tOLBjter tkmdzO tojCd, dsydts o
dzdfj e s HtsB @asdiegizlszkze | {3 zEyoj dg dzv toj ydz' =

ow = K UV2/ 100 (5)
G HKj= (6 Bf) + 0,40 (6)

[ Odedz" | Wotedidzdzr MyteOo jHdzdor HdzW L dzOyj dzd2 ¢
0 =i00,95 1t kkeojteyxHJjdzd® w. 1. 1 O0OttcOMMO © L Oo
sBh j2 ftddslsr Mkuds BJjL HIWWjtej dzZsO BREHJIs fE
fided Iss?2 ddzd ddes?2 ¢ tsdzj ydetsmils: ¥ :

U= OMZHdes ftesMiHOjIls oM d3 Ctelf 2Mmisds;
< OMEHdzs fesMjiHOj s dzO € Bstedilz;
>iTfizHdes fesmMiHOjls datsisdz.

L MEHdO, dJdd&je"jet HEWMYHOMEY &GOS HEglzH st
HdWW Jjtejdzlsj dzO dztsty, ftesmMj HOded] 1SOCYJ dzO dzts
¢Brownés NauticalAlmanae@ 2][

U
U
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I jiisded S 14 ¢55@018ce " § ¢
{ OL WVjSIE MY dzz OB 5 SOy stelsO, MkHsosyHjdkdj J BjLS{ OMdshlks:

Il fsdzdzdeo OdzOdzdL ftoj HiMIsOo dzj dzdz’ » WistedBzdz Hdzv i toj H j dzj dzo
fMzHutse toj ydetsets W dztsls O, lsdsj tfptenj wirdizfsoyty dastds ggj W dslsintsH Hdzw 4 Isdn
Htse dzj tOBtSIsOsIls (Md3s. IsOBdz. 1), dzgj BEjejHjdzvesls R OOCIS] ts
Lizdz sOlstfg Istsd %y ¢l v [ 3] OS] HOjIls otf-d3gtsy detsfls! st Hj dz
ZOBd yuj MCts?2 (tesMOH Cf= /8. C O ls dzth f yded s s 1dd-W dydj dzes O s
desls' desftsots?2 ftsdsodd ¢ CsiWW¥dyud) dsk sfsddsls’ ¢sttBss 52
¢ts BOLCMO Cttef MO MEzHdO, "OOCkjtedLizsNjj Wtz jet B

[lsdetsh jdadj St WWdydJ delffsfo Sttcadimptias safdpsn 6O 6|
tcOdz’ dzsc s B Q@fSsthfisO {f fitpHRHEIRED Eztimj filefn szt O Gy Oc> 1,0),

Ylsts wodzw jlsfw - OtOClsjtedzs? e j dzdzatsils: wlz- ¥ sted S tstef fse Mk
st f z0o OdedwW f) OHd Y sdedets B Oz dgp dets s lEM® j Bzffny B EZdz' B O
dz0 wldzsh jdadw St WWdyd jldal 59 s tf digsifpdatsiiis's d digs-y t5 OS]

cOdz detsets BOlSS MOR Miz@ IO tds § Hodif A AHISTRAEAH 5 0
(ftetsOY Bas@x 8wy CuttdsBE2sMls! tojLzd sOtss 100 %.

stesdgj 1 Ists@ SO fiphGs tsyts 1 jAstc teB ' s ! dmMf sdz L s9a Odz o ByJ dz 30O dzts d
slsdzsh j dzdv ©MOHSd MEHEO ¢ cdhkBddj o&j StosHdEEE Eyoflss o
HdJOf OLsdz SftejHjdzvjls COC tslsdetsd=jldid,4. cdzzsddzr ¢ tsMOHS] MiH

) sz yj dedztsj] Bj ssHisd 1 OO d@zOuj didso $keshHod Qi tsd L
dIsfqw  Hdv ttOfmMyjlsse &Jded B3Odz' dzs HtsfkMmisdiisets L Of OMO ¢ dzkzs d
UKC) ftoed  &zOo Odedd dz0 3j dzStsotsHdz 7 d frdsj fdzj dzde” 7 EZyoOmls¢ O
dr j L g0y dedw &Bd dzed BOdz des H s Zflsd Bse skzYRPY OMO ¢ dzkze ddz dzj 5B
dzdw 3, EfMlsOdetso dzj dede” 3 St Odzedji 2 d Jfpdzd ¢ sdzzyd dedetsj L dzO
sts dzgj sBRrSHd @S or {f tsdzdzd Is tcOMmMujls ftesmMOBSd H&vW Btsdzi j dzdL ¢
dzdls! Mdtso O, (5C0 ftodkzyjddr 2 tojLlzd 5Ol &qdzd BOdz dzs HBH &2
BEH ]l Mt®lss | iffisonzs o dzj daztsdgle d B i3fhexizd PWd, o] Hdztsy j dzdzr 2
BjlssH dzj YsLotdY jls BtejHjddls! L dOyj dd nNSstshbds?2 it
MO otsH' YBH Cddzijds (cdkzeddz o ©O2Bdz] Mdzj Hse Odedw™w MEkH dzO) ,
dzj HsMs OIS tsd3 ftej HZOGC O] BsEts diBjIsStsHO.

vOB dzd yo 1
liBBibedyimMsédy ~OtOSCIsjtedMisdscd MmMEkHBe

) vdf MR 16 rdd z2d-| [ [jbtg atss| [ jlsts] ats
f tots | L tcdd® GCO| 1 Otcte| ojis| 1L o1 olf-

T | st Mlse| S =0y | Mis9

Ug

16w fwisd 576 90,0 13,0 2,8 0,83600| dzj i 1,03674 HO
21 49MmMSd? t-324] 10857 148 | 3,0 | 0,84200| dzj | 1,05424| HO
3| [¢MCd2 t-97 | 820 | 150| 22 | 0,79760| dzj if 1,01678| H O
4|1 sdzE tsdz 507| 1350 16,5 3,2 0,85100( dzj I 1,08960 HO
5|1 sdzetsdzj 550| 1286 16,5 3,5 0,84500( dzj I 1,06570 HO
6|] sdze Bdzly 095 110,0 13,0 3,3 0,82500 dzj 1,03207 HO
7|Is/ 7 ¢Sk 1743 105,0 14,8 2,5 0,82700( dzj I 1,06470 HO
8| utstodztse fii 1557 105,0 13,0 3,5 0,84200| dzj i 1,03484 HO
91 4W%Isjtely 1553 | 11526 130 | 3,4 | 0,82340| dzj | 1,02836| HO
10l ustedi3so ff 6 1 4 g 110,15 13,0 3,3 0,80767| dzj i 1,02430 HO
11|t sH d dzO 588 90,0 11,5 2,2 0,57560 HO| 1,02150 HO
121 1 . skz2 8 92016| 126,45 15,8 2,9 0,71500| dzj I 1,04131 HO
13| [ . | ste!| Q-040| 104,3 12,8 2,2 0,72440| dzj I 1,03411 HO
14|t M g 302 1245 16,0 2,9 0,67500 HO| 1,07797 HO
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[.5. Yktdd
ltodgj dzj dzd § OBEOHEMO Hdzw ©OMYJIsO o ddydd HJ ZOBJ U M

15/ 1 sdzymSd 0574 103,8| 165 | 349 | 0830 | dzj | 1,08262| HO
!

10 e Odedd orf hjdL dztsy J dedets @ ts, HdzWw ts4 tcj HJ

MOHCd MkHbBe toj ydsets Y dskO ftod MdjHse Ghkdd oo
ok Mfjydod ds ©©) w@EEisPkan [ By Uj Mis6 tedzd 7 O
fjteobk® BYjELjH! djlssH 1.3. ZO&wrw&sO[Bb] it
[3], d&jshdn ottshks MosHddshls: M tiLbd SOl
vsOBd&Zd Yo 2.
1 Oodiddstsils’ §EsMOHSd 5 Cttedk) ISjf§ dsSEHO
(s $557) s Sl §sd®. v/ 1
PR | jkdudd0 §&smMOHSd 65 C6td
" ded wtsj Hdzd2 G§fSH [Od 2 SGH
IV T esn] [ibtn| [i68| [Jjssd [JjseH [jE6
1 Oodejd zOdykte| ] L6141 Oodej( z20deultd J L o)
05 0,196 0,155 0,180 0,087 0,069 0,080
0.6 0,215 0,170 0,197 0,095 0,075 0,087
07 0,232 0,222 0,213 0,103 0,098 0,094
0.8 0,248 0,237 0,227 0,110 0,105 0,101
0.9 0,263 0,251 0,241 0,117 0,112 0,107
vsOBd&zd yo 3
1 0o dimddssils! §esMOHSd f 51 SEEeEHS js§ 1§ dBEBHIO) ¢ | &
sls Mtstsls detd "y fndedsiic 5 fitslsi O
4Bk | jduddz0 §6smMOnSd 6 C6tdb,
hJ ded wtsj Hdzd2 G§fSH [Od& 2 CGH
IV T esn] [istsn] [i68| [Jjssd [ikeH [jE6
1 Oodzj g zOdzykzte| 1 4 ¢J ¢ 1 Oodzj{ zOdzylzte 1 4 ¢
05 0,209 0,165 0,200 0,003 0,073 0,089
06 0,228 0,181 0,219 0,101 0,080 0,097
07 0,246 0,235 0,237 0,110 0,105 0,105
0.8 0,264 0,251 0,253 0,117 0,112 0,112
0,9 0,280 0,267 0,269 0,124 0,118 0,119

ltoj HEZOCO] &' | dBjbH' ©OMYjO o) dzduddz HJ O
Wazsls O J 3¢ IR kEEEsYs! ) ttjLbkzd SOsOBd dzOls ktsdz
drn s Mjtwed2dd o5 toj ydzr s Mzu Od3 [ 6, 7] .

uf ddEds j 6Okt
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THE BARRASSO SUSEFORTHE RIVER FLEET
VESSELS DYNAMIC DRAW DOWN CALCULATION

M.Y. Churin

Key words: analysis, calculation method, dynamic drawdowrerifleet vessels.

The article considers th Barrasédés metwod widely used for s
er fleet vessels dynamic drawdown value while passing in the shallow areas. The method use

possibility for the river vessels is analysed. Hgvamalysed this method applicatin we offer

to use the Russian authorsé6 for the river fleet vessels p
some specific shallow water conditions.

45Ol v fsflsky GEREROBC 6 HOC yd &

U $56.615

0. 0. C dfYdAHO, dEds Otsh o 2 U&JUBHanst

[ stMS 52 EofMkzHOwmise jdzdzr 2 kdzdo jismdlsjls dd3. OHd. [ .R. 14094J
690059, ¢. | &OHdosMissS, bkd Jjthidfstsss Ow 50 O

| ZOHdosfssCMCd2 WqddOod { sMBd2MSs2 kO®EY j ddzs?2 OCOHj &sd d
690034, ¢. | &OH@®BHBESL, 1kar. uwlst

1Lovy1r 30 YIrmJrgl sr RedL RO
Vit fArwuw ] AvysARpURIC [ ftaeasrRml Y [T u]
R 1 ftuvflam vsrtfryof

sz yjor j BEuzsdrPese Odzd j, § s, kOdhf sidsdr 2 fesyj i, Cdilsj?2c
B z0dz, MdMmlsj BO EfteOodzj dzd™, ftetsyjMidy 2 §HAGH

l OBl ftfshs@dicdgdsdzd = dOzyds = Jfigmdzi Hso Odzd?2 o 5B d&ZOMIsd
Mlso s OdedY WhkdzS ydosdzdtetso Oded™w ff stelstse d fifstclstsor 7 Isj tedsd dzOdztseo  daC
Mseotsets tsBMdzEy do Odzedw . wdMmlsj dsder 2 OdzOdzd Lj -StcHiSe tLOL dzf ydzr = ©Ools
dzdls! ihdsedsr § dzOftcOo dzj tzd s j & desBzte@ iy g MEEHE) iz sy P ipiise OB

kr 0. | tjLizd O] Brd& MHjkOd o'tetsH, Yt dOdBtdjj §jt
Hdzwhdgd 2 Hjdet wedzwjlsfpv ftesyd Mmder 2 §sHAfsH ¢ ofistesjdds Mmdmlsg
9 Odzd W .

UBSLHOd]] GflsdBod ds?2 MmMdhmlsj i  comda@e@jdsfv ¢ sdals j 2 dzj 1St
st OdzdL Oyds jHdsets teOdm stclsdzsets fetssteOdzilso ©, Is. j.
ftesyj MimMtse oMmMjr EyOMmlsdditts yjfd HsMsOeCd ctokzLrtsea, O dd3j d
steOd&zf stels©® d fstelstsor 7 MdMmlsjd3 cCtezL stcOftojHjdjddy, o jHJ
rdzwh jodegdw {1 sts?2 Codifdzj SMdes?2 L OHOUYd (OdOezdL © Mkh jflsekze h j2
ds? BtOBtISSd CctkzL B9, ftosj CIsdtiectso Odedy d fHesedzsL distso Odzd
9Ot Odzlstse twOLodlsdw fdMmisj R d Is.§.) tdt dzdydzr B dMmidzj H ¢
tclzdsj dzls’ BtsH | dzd to W OdA Y d mdpdfcetOedsdspy  BsteMCdn fstekstses d f stol
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d. ¢. Ccdzyuj deS s
10ydzr j YBSHABHT § dhMmdjHte Odd MSHES Y pipfistsed Wk dzS yd &

Isj ted3d dzO dzts o . l COyifmbej ®sMdsedts?2 &ilsts@-tsdkscd:
ftcOodzj ded?2 Mo jteh j dzMmilsoatso Odzd™ tOBBIsT ficlstso " T
Hi2Mlsadwy dtsteMi et IScOdmf stels O ded §f st st a3 <z )¢ f
sjitstedd KwOMMsetsets BMdzEydo Odedw (v ), o Yo
mMdMmlsj &3 BBOMMsesets tsBMdzzy o Odzgd™w, ctOW S, O O

Astecd3ddteso Odzdy d ®©OLoadlsdy Ikitteilsdud MSfr ©Md
Yyd M scde. AP dazsH | dzdtetso Odedvw Mmdzsy dz" = MEMisicds f to
mm 93¢0, [Mzsosfttdtsydditsd vfi [ (dJdd Ikjttedd t
0. 5. CtodzOdzc ( smdeso dz' §j J M2 eac@dzd) W, & Idsdssier Q1
W H BOl] BOdUuiMEdEOL PeORY EBSEcBYdd 5ghdlzy de
dzj W sdedes?2 MlsOdzydd. 1 tsdzt hs2 9CdkZOH o ©O e dIsdy
Hso Olsjdzd, €¢0O0C: 1.J]. o¢HtedOdse, 1.1 . I Whdzi dz€ &
Cts, | .#8. sbdzjfmMddttses, RrR. .} tfcOGshedsd], 2,9 .R.. &Il
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The article focuses on thmurrent scientific studies overview devoted to the ports and port
terminals i mprovement on the basis ofm queuei ng
atic analysis allows identifying the main trends concerning the port operation technological
processestudy . As a result, it was concluded that the probesed approach to building

gueue serving systems is the most promising for today.
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PECULIARITIES OF APP LICATION
OF THE ASYNCHRONOUS FREQUENCY-REGULATED
ELECTRIC DRIVE AT ZEMSNARYADS

V.l. Samuleev, T.N. Gusakova

Key words:frequencycontrolled winch electric drive, parking mode under current, freque
cy r adnd wltage Y on the engine stator, the AD operation with fluctuating supply
voltage.

The article deals with he oper ati onal winch electric drive functioning
in the parking mode under the current. This model study allows us to obtain expressions for

the minimum losses for certain voltage ratiosddd frequency;. We also consider thepe

erational winch electric drive frequenayontrolled regime with changes in the voltag&-co

cerning the supply ship's network, which happens quite often when starting powerful co

sumers and the relation U = f (M) is shown.
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